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BBEOEHNE

O 4yeM Bbl fyMaeTe, KOrga pedb 3axX0[nT 0 AoOMalHeM ova-
re? KoOHe4YHO Xe, 0 poaHbiX 1 BNUaKNX, 0 TOM, KaK Bam KOM-
DOPTHO B UX OKPYKEHUU, O TOM MoBBN, KOTOPYID OHU NposiB-
NAIOT K BaM, O TEX YyBCTBaX, YTO Bbl UCNLITHIBAETE K HUM...
A Take 0 60NbLUOM CBETHOM AOME, B KOTOPOM YUCTO, YIOTHO
n Tenno. Tenno ayulesHoe U Tenno dusnyeckoe, — Tak Mano
M B TO X€ BpeMA Tak MHOro Hapo anda Toro, 4Tobul Ba AOM
CTan HacToAWMM 0a3ncom komobopTa u Bnarononywva. Yro-
Obi Clofia XOTENOCh NPUXOANTL TAMOMY W NPUIRAalLaTh Apy3ei,
4706bI OLUYLATb, YTO TBOW AOM — 3Ta TBOS KPerocTb.

YcnokoH BeKOB nioay CTPeMUNCh CABNATL TBOE Xunmiie
TennbiM. lMepsbie "oTonuTenbHbie NPUBOPL™ NOABUAKCS eLle
8 KAMeHHOM BeKe M NpeaCcTaBAasnmu coboi OTKpPbLITLIe o4ary or-
HS, HAa KOTOPbLIX FOTOBUNM NULLY, BOKPYr KOTOPbLIX MpPenucb
¥ Hag KOTOPbIMU NPOMU3HOCUAN 3aKnMHaHua. B Tom yucne 2a-
KHaHWA, 4TOOb! OroHb B o4are He norac, nHaye oburatenam
netuepbl rpoauna gonras u MyuntensHas cMepTb. C Tex nop
Yenoseyeckue npeacrasneHns o komgopTe nperTepneny cy-
LEeCTBeHHbIe 3MeHeHnus, CeroaHa HepoCTaToO4HO TOrO, YTO-
661 8 gOMe NpocTOo 6uiNo Tenno. HeobxoprmMo, 4TOOL! Temne-
patypa Hag nonom Bbina koM¢OpTHOW, TONNMBO GbiIO HERO-
POrM U AOCTYINHBbIM, OTONNTENbHLIe NPUSopLl He cobupanu
Nbifb... Hawin noTpebHocT ctanm Gonee N3owpPeHHsIMU, No-
8TOMY ¥ COBPEMEHHbIE OTONUTENbHLIE NPUBOPLI COBCEM He
noxoxu Ha NepsobbiTHLIe ovarn. Jaxe "HacnepHuk no nps-
MOI" = KaMuH — U TOT 003aBeNCH XapoCToNKUMY AsepKamMmn
wu perynatopamn nogauv Bo3Ayxa. NOCTORHHO npoucxoguT
MOAepHU3aUNA CYLLIECTRYIOLIerO DTONUTENLHOro obopynosa-
HMA 1 n3obpeTeHue coBeplIeHHO HOBOTO. NocnepHne paspa-
60TkK yueHbIX NOIBONAIOT UCMONL30BAaTL ANa oborpesa xvnu-
uia aHepruio conHua. CkaxuTte, drantactnke? A BoT u HeT. Bo-



nee yem B 70 cTpaHax Mupa AeiiCTBYIOT reNMoaHepreTuiec-
Kne nporpamMmbl, npeaycMmaTpusalowiue UCNonb3aosaHue
3HEPruin .ConNHUa B pasHbiX 06NacTax 4enoBeYeckon XuaHe-
AeaTenbHOCTU, HO Noka nyytune ymo 4enoseyecTsa noMatoT
ronoBy Haf "CONHEYHLIMU AoMaMU”, OTanNNUBAEMLIMU 3Hep-
ruei condua v BeTpa, Nau NpoacnxXalT oborpesars CBOU
XUanwia nedaMum n KamumHamm, BOASHbIMW pagunatopamu
W anekTpudeckumy oborpesarensiMu,

JaHHaa kHUra 3HakKOMWUT YUTaTenss ¢ OCHOBHLIMKU BUAAMU
OTONASHUA 3aropoaHoro aoma. NovemMy 3aropogHoOro goma,
a He ropoackoi ksapTupsl? NoToMy 4To y Bnagensues co6eT-
BEHHbIX AOMOB 60nbLLUE BO3MOXHOCTEN U ansTepHaTms. B ro-
POACKMX YCNOBUAX BbIBUPATL BUS, OTOMNEHUS HE NPUXOANTCA.
UeHTpani3osakiHoe BOAAHOE OTONAEHWE — U HUKAKNX anbTep-
HaTue. Hy 1 Npasaa, He BO3BOAUTL Xe PYCCKYIO Neyb Ha Asaa-
UaToOM 3Taxe ropopckoi HoBocTpokku. fa v He paspewart!
B kpaliHeM cnydae, MOXHO NMPUKYNuTb 3nekTpuyeckunii o6o-
rpesarens MAM NPONOXKUTL Ha KyXHE "Tersibie nonsl™,  To B Ka-
YyecTee AONONHATENBHOTO MCTOYHKKA Tenna. C apyroit ctepo-
Hbl, KHUra MOXET OKa3aTbCA NONE3HOW 1 AR ropoXaH, Tak Kak
B HE MHOr0 BHTEPECHbLIX CBEAEHWNIA O COBPEMEHHbLIX OTONN-
TenbHbIX Nprubopax, KOTopPLIe MOXHO UCNOb30BaTb AR 060-
rpeBsa kKak 3aropofaHbiX AOMOB, TaK U FOPOLCKUX KBapTUP. ATO
N paguaropbl BOASHOIO OTONAEHUA, ¥ BOoAoHarpesaTeny,
v "Tennsie Nonl", n Gypxyiku.

Krira cocTonT ns TpeXx OCHOBHBIX mMas. [epeas rnasa ue-
AVIKOM NOCBALLEHA TPAGNUUOKHOMY BOASHOMY OTOMNEHUIO
B Heli noppobHO pacCMOTPEH aCCOpPTUMEHT COBPEMEHHOM
OTONUTESIEHOIR annapaTypy!, hasuuias BOAOTpeiHbIMN KoTna-
MW U 3aKaHYVBaA 3anopHO-peryavpysowle apmatypoii. Bo
BTOPOW rnase peys MonetT O NOnynspHOM BO BCEM MuUbe
W NEPCNEexKTUBHOM B Hallel CTpaHe NPAMOM SNEKTPUYECKOM
OTONNCHII, NPU KOTOPOM HE HYXEH TeMAOHOCUTENb, TakK KaK
BNEKTPUYLCKAs SHBPrvua HanpsMylo npeobpasyeTcs B Tenno-
8y10. Ocoboro BHUMaHUS 3aCNyX1BaloT pa3faensl, NOCBRLLGH-
Hble cucTeMe KabenoHoro oborpesa, Tak Ha3blBaeMbiM "Ten-
NbiM AOCMaM™, U CaMOMY SKOROruYeckn GesonacHoMmy Buay
anextpooborpesareneit — ANMHHOBONHOBBLIM NaHENM, U3ny-
YaloLW1M TENNO, aHANOFM4HOE CoNKreYHoMy. lMocnenHss rnasa
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NOCBALLEHA NeYHOMY OTONNEHUID. B Held ynTaTens y3HaeT, 4To
Jiydwie: neyb Uy KaMuH, Kak nocTPoUTb Nevb CBaNMY PyKamMu
M YeM TONUTbL KAMUH.

BoaMOXHO, Bbl YX€ onpeaenvni ¢ BuaoM OTonseHns, Ko-
Topoe 6ymeT corpeBaTb Bac XOMOAHLIMA 3UMHUMU AHAMU
¥ co3faBaTh B fOME Ty camylio KOMDOPTHYIO atMocdepy. Oc-
Ta0Ch TOABKO BONAOTUTL CBOU XENaHWUA B peanbHOCTh. Unn,
MOXeT ObIThb, Bbl €L4e Ha pacnyTbe ¥ He 3HaeTe, Kakoih BUA
oTonuTenbHbIX NPHBopos 6onblWe BCero NOACHAET B BalleM
cnyyae. Hapeemcs, 4TO Hauwla KHUra nNoMoXeT u Tem, N apy-
rum. N saw oM cTaHET UCTUHHBIM BONAOLLEHUEeM AoMallHe-
ro ywta! '



BUALI OTONMNEHURA -

OTtonneHne — 3TO UCKYCCTBEHHLIA oborpes nomeueHuin
C LieNbIO BO3MELLEHUS B HAX TENNOROTaEh ¥ NOAASPXAHNS 3a-
AaHHOro-yposHs TeMrepatypbl. OTanmealoT Kak Xunne, Tak
Y Hexwuibie noMeileHus. [inA NnepBbiX- BRXXHO CO3[aHMe Ten-
nosoro komM@$opTa, HeoBXOANMOro ANA XWU3HU onen.
Ana BTOPbLIX MMEET 3HadYeHne COOTBETCTBME TemnepaTypbl
BO3AyXxa B NoOMeELLeHM ero HasHa4yeHuio. Hanpumep, B cknag-
CKUX MOMeELLEHUAX A0MKHbI ObiTb CO3AaHbl Takue YCnoBuaXx,
koTopbie Oul o6ecneunnn Hauny4wyio CoOXpaHHOCTbL HAXOAN-
LWUXCA B HUX BeLe. Temnepartypa Xxe Bo3ayxa B NpousBoacT-
BEHHOM Liexe A0MXHa oTBevaTb TpeboBaHUAM TexHonornyec-
KOro npouecca.

MNpyMeHUTENbHO K 3aropodHbIM AOMaM, peyb UAST B nep-
BYiO o4epenb 06 o6orpeee Tex NOMeLLeHWH, Fae Xunblk! CO-
6upaloTca NpoBoAUTb GONbLLIYIO YaCTb BPEMEHU Ha NPOTAXe-
HUU BCErO roAa WKW Kakol-TO €ro 4actu. To ecTb tnasHan
uenb OTONNEHMA 3aropopHOro AoMa — 3T0 CO30aHUe KOM-
DOPTHLIX YCAOBUI NPOXUBAHUA, KOTOpble 3aBUCAT, BO-nNep-
BbiX, OT TemnepaTypbl BO3Ayxa W, BG-BTOPLIX, OT Xapakrepa
pacnpeneneHna aToil TemMnepaTypbl BHYTPU MOMELLEHUA.
3a nopaepxaHue TemMnepaTypbl Ha [OMKHOM ypOBHe "oTee-
YaeT” nokanbHaa cuctema otonnenua. OaHAKO He CTouT 3a-
6blBaTb, 4TO B CO34aHUM MUKPOKAMMATA NOMELUEHWd yyacT-
BYET TENNO, He TONbKO fnocrtasnsieMoe no "xunam” (Tpybam
nnn kabenam) oToNMTENbHON CUCTEMbl, HO TaKXe Bbiaense-
MOE YesnioBe4eCKUM OpPraHuaMoMm.

Mepeble OTONUTENbHLIE YCTPOWCTBA, BOMPEKU THXENbM
yCnosuam XusHu v bnarogaps n3obpeTaTensHoCTU Yenoeeka
NORBUANCHL eule B KaMeHHOM Beke, NPaKTU4eCku OaHOBpE-
MEHHO C BO3HWKHOBEHWEM MEepBLIX Xunuw, B newepax. Ca-
MbIM ApeBHUM BUAOM UCKYCCTBEHHOro oborpesa 6uino oton-



NeHue NyTeM CXUraHus ronnysa B ovare, BO3BeeHHOM Hero-
CPEACTBEHHO BHYTPY Reuwlepbl. O4ar ogHOBPEMEHHO CRYXWUA
n ans oborpesa, 1 gna NPUroToBAEHUS NULLN, U ONS Harpesa
BOAbI, ¥ JaXe B pyUTyanbHbiX uensax. C Tex nop 6eino paapabo-
TAHO MHOXECTBO KOHCTPYKUMIA O4aros v neven, ncnonbaye-
MbiX B8 OuiTy. Takke Obiny onpobosaHbl MHOXECTBO BUOOB
TBepaoro tonnusa gna oborpesa XUAULWA, K KOTOpbIM B 19
BeKe NPUCoeaVHUIMCH NPUPOAHLIA ras n NPOAYKTE! Nepepa-
BoTkn HedTHK.

Haunbonee pacnpocTpaHeHHsid B HACTORLMN MOMEHT BUL
OTOMN/IEHVA HA OCHOBE BOALI NOABUNCH euie npu pabosna-
Aenb4yeckom crpoe. NasecTHO, 4TO BOOSHOE OTOMAEHVE C yC-
nexoM ucnonb3aosanocb B [pesHem Erunte un nocnyxwno
NPOTOTUNOM BAN CO3[aHUA 3HAMEHUTEIX CUCTEM OTONACHUS
B PUMCKOI nmnepun 1 Ha TeppuTopuU COBPEMEHHDR Typumn.
UCTOUHMUKOM OTOoNneHun B [ipesHem Ervnte cayxunu ropon-
ckye 6ann: B Nony BaHHLIX NOMELeHi aenanmucs CTOKW ONs
HarpeToil Boabl, yxopsauied 8 obumit BOOOCTOK ropopa
v obecneunBsasLLei ervnTaH Tennom, OTonuTensHas cuctema
ApesHero ErunTta ~ npumep OAHOW U3 NEPBBIX LEHTPANbHBLIX
cuctem otonneHus, B 10 xe Beke A0 H. 3. B ropoae 3dece,
PacrioNOXEeHHOM Ha TeppuTopuy coBpeMeHHoN Typuwy, Bo3-
HUKIa cucTema asTOHOMHOFO BOAAHOTO DTOMASHUSA, NPU KO-
TOPOWN XuAcie NOMEWEeHUs OTarmmBeanucb NOCPEACcTBOM He-
CJHIOXHbBIX TPYBONpPOBOAOR WU KOTNIOB, PACMONOXEHHLIX B NMOA-
Banax Kaxnoro oTaenkLHoro pomMa.

B KoHue 1 Beka fi0 H. 3. PUMCKUIA apXUTEKTOP U NHXEHep
Butpysuii noppobBHO onucan cucremMy BO3BYyWHOro oTonne-
HWUR, NONYHMBILYIO pacnpocTpaHenue Ha Tepputopnn Jpes-
Hero Puma. 1o 6bina nepsasn cucTema NCKYCCTBEHHOO DTOM-
NEHNA FOPOACKUX NMOMEWEHVIA NPXU NOMOLLY FOPRYMX TA30B.
Dna oborpesa puUMCKMX TEPM ¥ XWUABIX NOMeEWEeHW npume-
HRACA FTMNOKAYCT ~ OTONMTENbHOE YCTPOUCTBO, COCTONBLLEE
U3 fieyn, pacnosioXeHHON BHe OTaNIMBaeMOro NoMeLueHus,
¥ cucTemMsl TpyD, NPOBOAALUNX HArpeTLIi BO3AYX. HapyXHbIi
BO3AyX, NMOCTYNAOWNA B rMNOKAYCT, HArPEeBAaNCH ropauiMn
rasamu # no cucteme Tpyb 1 kaHanoB NoA, NI0NOM 30aHUA MO-
crynan 8 orannusaemMoe nometerHune. Mo Takomy Xe NPUHLA-
ny oTanaueanucb U cpeaHesexoswie 3amku Esponet. Bonee
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TOro, AOCTAaTOYHO NPOAOXKUTENLHOe BpeMA Takoe oTonne-
Hue 0CTaBanoCb OCHOBHLIM B1AOM OTONNEHUA B CpeaHeBEKO~
BbIX ropopax, noka 8 15 sexe He NOABUNOCL NEYHOE OTOoNNe-
Hue B TOM Buae, B KOTOPOM Mbt €0 3HaeM, U He onpeaenvno
xapakrep oforpesa XunbiXx NOMELEeHU eule Ha HECKOAbLKO
cToneTtuit Bnepen. Npu NEYHOM OTONMEHUN BO3AYX B NOMe-
LieHUN Harpesanca NPy CoNpUKOCHOBEHUN C MOBEPXHOCTAMU
ropsyYei neun, pacnoNOXEHHON BHYTpU OTanauvsaeMoro no-
MELLEHUA, a NPOAYKTH CropaHns TONAWBa OTBOAUNMUCH Hapy-
Xy 4epes cneunansLHo CAeNaHHbLIE AbiMOBbLIe TPYOLL.

OTtonnexnne UeHTPan#A3083HHOE H aBTOHOMHO®@

B HacToswuit MOMEHT pasninyaloT LeHTpanmioBasHble
¥ aBTOHOMHbIE (MECTHbIE) CUCTEMDBI OTONASHUS.

B cucTemMax ueHTpann3oBaHHOMO OTONNEHUA Tenno Buipa-
OaTbiBaeTCA 3a NpeaenamMy oTaryiMBaembix 3naHui U aatem
MOCTYNaeT No AMHHLIM U pa3sBeTBReHHLIM Tpybonposogam
K Lenesbiv noMetieHusim, Taxoh BUA OTONASHUA XapaKTepe
ANS ropoaos, 0COGeHHO OTONNEHUA MHOrO3TaXHKBIX MOCTPOeK
¥ HEXUNbIX NOMELUEHUA. .

B ManoaraxHbIX 3aCTPONKax U CENbCKOA MECTHOCTU LeHT~
panM3oBaHHOe OTOMNeHUe HenprUMeHUMO M3-3a 3HaUUTENb-
HOM ypaneHHoCTU notpebutenei OT UCTOYMHMKA TENIOBOW
2Heprun. NMoaToMy 30eCh Halle BCEro NCMOAb3YIOT CUCTEMBI
aBTOHOMHOrO OTONAEHUA, 0NN KOTOPBLIX XapaKTepHo pacnono-
XEHWe reHepaTopa Ternna B oTaniMeaemMom sgaHuu. B ycno-
BUAX MECTHOrO OTOMAEHUS reHeparop Tenna UCnonbL3lyeTcH
ana oborpeea OOHOMO 30aHWUA U Hepenko nNpegcrasnaeT co-
6oii MHOTrOYHKUMOHaNbHOe YCTPOXCTBO, NpegHa3HavYeHHoe
He TONLKO AnA oborpesa NoMeLLeHKs, HO Taloke ANA Harpesa
BoAb!.

B nocnepHue rogel, Korpa ¢ HaCTyreHnem xonogoB Bce
Mbl CTAHOBWTCS! CBMAETENAMN, 8 TO U Y4aCTHNUKaMK, MHOMO-
HUCAEHHBIX 4YeNOBEYECKNX Tpareaui, NpUYrHa KOTOpPbIX
— B HECNIOCODHOCTH CUCTEMbI LLEHTRaNN3OBaKHOro OTONNEHUS
obecneynTtb HoAeil HeOGXOoUMLIM TernioM, BCNpoc 06 aaTo-
HOMHOM OTOMEKUU CTAHOBUTCH HEOXWOAHHO aKTyasbHbiM
(paxe B ropoackux ycnosusix). Blopxerruie cpepctea, Bulae-



nsembie Ha OTOMJIeHNE, MAMKO FOROPA, HeAOCTATOYHbl. Tenno-
ceTv Npebu!BaloT B NNaYeBHOM cocToaHNN. MoTepu nonesHo-
ro Tenna pgocturaioT nopsiaka 30 % (ana cpasHeHns: Ha 6na-
ronony4Hom 3anane ata undpa cocrasnser scero 2 %!). Bce
3TO yKaabuiBaeT Ha Cepbe3HLIl KPM3aUC LeHTPann3oBaHHOro
OTOI/IeHUA, BLIXOA 13 KOTOPOro — B CO3aHU MHOrO4YUCNEH-
HbIX HE3aBUCUMEIX BPYT OT Apyra cuctem otonsaexHus. Tem 60-
nee, 4t0 3TOMY cnocobCcTByeT passuBatolleecs GYpPHLIMK
Temnamm KoTTeaKHO-Aa4HOe CTROUTEeNLCTBO.

BoagsHoe oronnexnne

Ha Tepputopunt POoCCuM BOLAHO® OTONNEHWE -~ CaMblit
pacnpoCTpaKkeHHbI BUA LEHTPaNM30BaHHONO N aBTOHOMHOIO
otonneHns. CobBCTBEHHO roOBOpPSA, HasbliBaTb AaHHLIA Bug
oTONNEHNA "BOAAHLIM™ HE COBCEM KOPPEKTHO, TaK Kak B Kade-
CTBE TENNOHOCUTENA MOXeT ObiTek MCNONBL30BaHA HE TONBLKO
BOZa, HO U noban gpyran TennoeMKas XUBKOCTb, oTBeYalo-
waa HeobxoauMbiM PU3NKO-TEXHUYECKUM TpeboBaHUAM.
MpasunbHee Takoe OTONNEHWE Has3BaTb "TPAOUUMOHHLIM",
TeM €onee 4TO BTOT TEPMUH CyLLeCTBYeT, U 06yCNoBAEH OH
NMEHHO LLWIpOTOﬁ pacnpocTpaHeHna BOOAHLIX OTONMUTENbHbIX
CUCTEM,

B TpaavUMOHHON CUCTEME OTOMNAEHVA HarpeTbli A0 Heob-
XOOMMON TeMnepaTyps! XUOKWH TennoHOCUTeNb, KOTOPLIM
Yaule BCEro ABNSIETCA a3pMpoBaHHan 80aa, NPOXOAR MO CUC-
Teme TPYSORPOBOACB U OTONUTENLHLIX NpubBopos, oTaaeT
CBOe Tenno BO3LYXY B oTannansasMoM nomMeteruu, Npuyinta
NONYNAPHOCTY TPAAULMOHHOr0 OTONNEHUA 00bACHAETCA CO-
BOKYNHOCTbIO LI8N0r0 PRAA AOCTOVHCTB:

— pelweBv3Ha ¥ 3KOHOMWUYHLIA pacxos MmaTepuanos
— N8 BOARKHOro Tennonposoga TpebytoTca Tpybut MeHbllero
avameTpa, YeM QIR BO3AYLLHOro;

-~ BbiICOKaA TENNOEMKOCTb TENAOHOCUTENN - eauvHuua
obvema BOAL COAEPXUT Oonbulee KOAMYECTBO Tensa no
CPABHEHU!IO C UHLIMW BUAAMUK TennoHocuTenen (Hanpumep,
TennoemkocTb eoak! B 4000 pas Sonblie TENN0eMKOCTH BO3-
Byxa, HarpeToro 10 TO Xe TeMrepaTypst);

— Co3paHvie KOMGPOPTHOro TeMNepaTypHOro pexmnma.



Oanako, B OTANUKE OT NPOYUX BULOB UCKYCCTBEeHHOoro 06o-
Tpesa Xufbs, TPaAGULUMOHHOE OTONNEHUEe TPYOOEMKO B ycTa-
HOBKE ¥ nocneayioleli akcnnyarauun. Bo-nepabix, coaganne
BOAAHOIe TPySonpoBoAa BO3MOXHO TOALKO BO BpeMsi BO3BE-
OEHUA KN KanMTanbHOro peMoHTa 3AaHUA, Tak Kak TpebyeTt
GONbLWOro KOAWYECTBa CTPOUTENLHLIX paGoT. BO-BTOPLIX,
6ecnepeboitHyio paboTy oTonuTenbHON CUCTEeMbl obecneun-
BaeT GecnpepbiBHbIA HArpeB TENAOHOCUTENS, @ 3TO 3HAYWUT,
4YTO HYXXHO NOCTOSIHHO CrieanTh 3a paboToi TeHepaTopa Ten-
na. B-TpeTbux, AOMNONHUTENRHBIE HEYAOOCTBA OXMAAIOT TEX,
KTO NOKUAAET CBOW 3aropoaHLIe AOMA HA NPOAOIKUTENLHOS
spems, 0COBEHHO B XosiogHoe Bpemsa roaa. MNepeg ponro-
CPO4HBIM OTOLITUEM BCIO BOAY-U3 CUCTEMEI OTONNEHUA Heob-
XOAUMO CnuTe. B NpOTUBHOM cnydYae nNpy OTpUUATENbLHBLIX
TemMneparypax BO4a 3aMEp3HET, YTO MpuBeAeT K paspbsy
Tpybonposona. C Apyroli-CTOPOHL), OTCYTCTBUE BOALI B CUC-
Teme TPanMLIMOHHOTO OTOIIEHNN TaKXKe He ©CTb XOpRLLOo, TaK
Kak B TpyOonpoBoge, 3anoONHEHHOM RO3AYXOM, KOPPD3UiHLIE
npouecchl nayT 6onee UHTEHCUBHO.

Iipamoe snexTpyvyecKoe OTonneHue

B yCnoBMsX NPAMOro 9N1EKTPUYECKOro OTOMNEHUS NoMe-
weHna oborpesaioT 6e3 y4acTVRA TRTUIDHOCUTEARA: 3NEKTPU-
yeckas sHeprua npeoGpaayeTcs B Tennosyw 6e3 BCAKWX No-
CPEAHUKOB,

MNpamMoe snekTpuyeckoe OTOTNEHUE ~ Hanbonee nepcnek-
TUBHbLIN B Poccun, U camblii nonynsipHLIn 8 Espone Bup, oton-
nexHna. Ha panncliihi MOMEHT NPAMOE INBKTPUYECKOoe oTonne-
Hue Ha TeppuTopun Poccun IameTHo yCTynaseT TPaanuUmnoHHO-
MYy 1 BO3pYLUHOMY (FNaBHLM 06pa3oM, MEYHOMY) OTORNEHMIO.
N ToMy ecTb BECOMBIE NPUYMHLI: CpaBHUTeNbHaA A0POroBn3-
Ha SNEKTPOAHEPrum v NOCTORHHLIe nepebou c ee nMogayeit,
Aenaiowme UCnoNb30BaHWE 3NEeKTPUYECTBA, KaK eaUHCTBEH-
HOr 0 UCTOYHUKA Tenna, HesdpPEeKTUBHBIM.

DehctBuTencHo, Ha NEePBLIN B3NN, KAXETCH, YTO UCMNOoNb-
30BaHWE INEKTPUYETKUX OTOTINTENbHLIX CUCTEM TpebyeT
6onbumx UHaAHCOBLIX 3aTpaT. OgHako npy fonee Twarens-
HOM ToACHETE BLIPUCOBLIBAETCA HECKONLKO WHAA KapTuHa,
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O koTopoH Gonee NoapPOOHO NAKAET peyb HMXxe. Kpome Toro,
NpsMOE SAEKTPUNHECKOE OTOMNEHUE. UMEET MHOId Cyllect-
BEHHLIX JOCTOUHCTB, CPEeAU KOTOPLIX:

— REerkocTb U yaabcTBO SKCNnyaTauuy CNCTeMbt,

— sddekTusHans BOIMOXHOETL PerynmpoRaHus nogauv
Tenaa,

— HeGonbuwime rabapuTHele pasMepbl STORMTERLHLIX NPY-
GopOB, KOTOPLIE K TOMY Xe He TpebyioT ocoboro yxoaa,

— BbICOKAsi MMMMEHUHHOCTb WU 3KONOFMYECKUe A0CTONHCT-
Ba anekTpuseckux oborpesarenei,

— BeclwyMHOCTb OTORUTEAILHON CUCTEMDBI, TaK Kak A% ee
PabOTht HE HYXHbI LIMPKYNSILMOHHbLIE HAcoch!.

Cnepyet o6patuth 0coGoe BHUMaHWe Ha BKQIOrMHECKYI0
CTOPOHY WUCMOAL30BAHWUA NPAMOro SAEKTPUYECKOro oTonne-
HMA. Bce BMABlI TOMMBA, 38 UCKIOHEHNEM 3NEeKTPUYeCTBa,
8 OonbLUei UK MeHbLUEH CTENEHN 3arPASHSIOT OKPYXAKLLYIO
cpeay: NpuU CXUraHum NPUPOAHOIO rasa 00pasyeTcs XNaKuii
KOHBEHEAT, NPV CropaHiu CONAPKW — Ueneliit OykeT netyunx
SANOBUTLIX BELLECTB, a O BpeAe UCTMoNb30BaHUA TBEPAOra TON-
nusa NULYT uenele TpakTatsl. Ocobyio npobnemy cocTasnslaT
YTBUKN [asa W XWAKOro TOMAnea B HEUCIPABHLIX OTOMUATENb-
HbIX CUCTEeMax, KOTOPbIE HE TOALKO 3arpsi3HIIOT OKPYXAIOLLYIO
cpegny, HO U CTAHOBATCA CEPLE3HOM Yrpo3oi Ans XnaHu obu-
Tatenel aoma. Bce aTO HE3HAKOMO ANIs TeX, bk AoMa o6opy-
0OBaHbl NPAMBIMY SN1EKTPUYECKAMM CUCTEMaMU GTOMAEHUA.
B kpaliHem cayuae, UX ycrapesBwue anekTpooborpesareni
GynyT "cxurate” KUCAOPOL;.

Meuynoe (BO3QYLWIHOE) OTOUTEHNE

B kayecTse TennoHoOCUTenRs B NeYHOW (BO3AYLWHOM) Cuc-
TEME OTOIIeHUN BbICTYNaeT HarpeThid BO3AYX, KOTOPLIV No
Tpyb6am NocTynaert B oTannusaemuie noMeweHus. LaHHbli
BUA OTONNEHWs npepnonaraeT yCTaHOBKY kancpudepos-
TennooOMEHHMKOB UNY BO3BeAeHUe nedeld, B KOTOPLIX NPO-
MCXOAMT Harpes oKpyXawouwiero sosayxa. Harperaa naHytpu
MOBEPXHOCTh TEenAoreHeparopa, OTAaeas Tenno BO3AYXY,
oxnaxgaeTcsa cHapyxu. MNoaToMy Tennootaada npubopa Ha-
APSMYIO 3aBUCUT OT NAOLUAAK ero HarpeeaTensHOW Nosepx



HocTu. OTonuTensHble Npubopul MOryT pabotaTte OT 3neKkT-
poceTn AN Ha TONAKBE WM He NPeanoAaraloT YCTPOACTBO Ka-
HaNu3auMnu TeNIOCHOCUTENS.

CoBpemeHHan oTeuyecTBeHHaa U 3apybexkHas NPOMbIll-
JIEHHOCTb BbiNyCKaeT TerioreHeparops! Kak ¢ eCTeCTBEHHOM!,
Tak U C NPpUHYOUTENLHOW Taroi sosayxa. B kanopudepax
M nevax ¢ eCTeCTBEHHOMN TATON HArpPeToro BO3ayxa Cywecraey-
€T OMNacHOCTb Meperpesa pasfenaouier CTeHKU Tennoob6-
meHHuKa. [labb nabexarb 37010, Aydiue npuobpetatb TENNO-
reHepartopbl C NPUHYAUTENbHOW TArOA BO3AyXa, KOTOpbLle
KOMMNEKTYIOT BEHTUNATOPOM, CTUMYNNPYIOWUM ABUXEHUEe
BO3AYLWHBLIX NOTOKOB. TOALKO TYT BO3RUKAET cpasy Ase npo-
Gnemul. Bo-nepsbix, KynuTb TennooGMeHHWKWM C NPUHYARU-
TENbLHOM TArol BO3AYXa TPYAHO, TaK KaxK UX BRINYCKAlOT 8 orpa-
HUYEHHOM KoRuyecTee. BO-BTOpLIX, BEHTUARTOP MMEET HeEMA-
Nble pa3Mepsbl, Aa W WyMa OT Hero ByLaeT npeaocTaTo4Ho.

No cpaBHeHWMIO C OTEYECTBEHHLIMUK, UMMOPTHLIE Kanopu-
depbl UMRIOT 3KOHOMUYHLIA peXxunM paboTel 1 0GLIYHO BKIO-
YaKTCA B OTCYTCTBME XUNbLOB. 3T0O ROCTOMHCTBO HE CTOAbL
6e30roBopovHO, K&K MOXET NI0Ka3aTbCR Ha NepBLIv Barnsa, u,
Nno CyTH, IBNSETCA NafKOM O ABYX KOHLUaX. Npn 9KOHOMUYHOM
pexume GuIToBasA Nbifb 0CefaeT Ha FOPU3OHTaNbHLIR NOBEpPX-
HOCTH, a Npu Nepescae kanopudepa Ha CTaHBAPTHLIA peXUM
paboTbl BO3AYLIHLIE NOTOKN NOAHUMAIOT Mbiflb, C KOTOPOA He
cnocobHa cnpasuTbea aaxe BnaxHas yéopka,

Cam no cebe HarpeTbiii BO3ayx (Mnw ras) mmeer psg npe-
VMYULECTB Nepes RPOYUMKY BULAMKU TENNOHOCUTENEN, KaK TO
GLicTpoTa Harpesa U 6onblias NPOHUKAIOLIAA CNOCOGHOCTL.
Tem He MeHee, HEKOFAA NONYNAPHOE B CENLCKOR MECTHOCTY,
BO3AQYILIHOE OTONMEHME BCE pexe U pexe UCNonL3yloT ana
o6orpesa xuikix NOMELWeRN, NOCTENEHHO BbITECHAACH NPSI-
MbIM 3JIEKTPUYECKMM U TPaQUUNOHHBLIM OTonneHueM. 3To
OObACHSETCA PANOM HEQOCTATKOB, HEU3BEXHLIX CNYTHUKOB
CUCTEMB! BO3RYLHONO OTONNEHUA:

— FPOMO3AKMMW pa3Mepamu TernoreHeparopa (neum,
KamuHa 1 np.);

— HU3KUM KoabPUUMEHTOM TennocoTAAUYN BO3AYXA — Ha-
rpesawwan cnocoGHOCTL BO3Ayxa B AECATKA pa3 MeHblue,
4YeM y BOAe!, @ 3TO O3HayaeT, 4yTo ans oborpesa noMewWweHus
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notpebyeTca B TLICAYM Pa3 Gonblle HArPETOro BO34yXa, HeMm
BOAOLY;

— TPVOHOCTAMMW B pacnpefeneHn HarpeToro Bo3ayxa no
oTann“BaeMbIM MOMELLEHUSM 13-38 He3HAYNTENbHOR BENn-
YMHBI BO3HVIKAIOWEro Hanopa Bo34yxa,;

— HUSKMMU SKONOTUHECKNMU KaueCTBaMu;

— NOPOroBU3HON CUCTEMBI — PaHbLLE-TO MNeYn BO3BOAUMN
CBOVMY pyKamu, a Tenepk ITOro Aenfath NPakTUYecKn He yme-
10T, 4@ W HET B 9TOM HeobX0aNMOCTH, TaK Kak Npu Haanumuy ge-
HEer reHepaTop Tenna MOXHO KynuTb.

Bbi6op BuAa OTONJIGHHS

Kaxoii xe sug, otonneHus BuibpaTh? Bo-nepseekix, TOT, KOTO-
pbii ABnseTcs Hanbonee uenecoobpasHLiM UMEHHO B BalleMm
cnydae. [na aToro HeobxoauMMo 4eTKO NpeactasnsaTy cebe,
THNa 3aropogHLie goMa NpeacrasnsioT coboii:

1. nayHblie AOMUKU, NPEeAHA3HAYEHHbIe A8 NMPOXUBAHUA

TONbKO B NETHWIA Nepuoa,
2 3aropogHbie gomMa n KotTTeskn ana noCTOARHOMO npo-

KNBaHUA.

TpeboBaHWA K YCTPOWCTBY CUCTEM OTOMAISHMA 3TUX AO-
MOS — pasniuKble.

Joma gavHoro Tuna, npegHasHaveHHble 418 npoxnsaHmv
B NeTHWI Neprol, Kak Npasuno, uarotasnnseaiot ua obneryeH-
HbiX KOHCTPYKUMA, NO3TOMY Pa3HOCTb TeMneparyp BHYTpW
M CHapyxu noma Hesenuka. Tepmuuyeckoe ConpotusneHue
HaPYXHbiX CTEH OoMa Tennonepepaye 0T BHYTPEHHEro Bo3ay-
Xa BO3AYXY HapY>XHOMY HEBENWKO, NOITOMY ANR OTOMNAEHUR
A34HbLIX 4OMUKOB OOLIMHO UCNOML3YIOT 3MEKTPUYECKoe WMAU
neyroe (kamuHHoe) oTonnexue.

Ecnu y xo3€B paun BApYr BO3HUKAET XenaHue nepesecTtun
€e B paHr "BcecesoHHON", TO nepsoe, 4TO Heobxoanmo cae-

natb, — 370 yTennnTb AOM.

3aropogHsie goma a1 NOCTOAHHONO NPOXUBAHNS Npea-
nonaratoT Hanuuune Bcex ynobcTs, HeOOXOAUMbIX ANA XU3HU:
KPYrNOroaUYHOro OTONNEeHUs, ropsyero BOAOCHabxXeHus!, ka-
HanM3au¥M WU BO3MOXHOCTU NpUrotosneHns nuwy. bonee
DPYrsx oTONUTENLHBIX CUCTEM C AaHHLIMKA 3a4a4YaMu cnpas-
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naeTcs cucTema BOASHOTO oTonneHus. MNpu aToM HeGonbiuue
AOMa C He3HAYUTENbLHLIMU TENNONOTEPSIMU MOXHO NOAKMNO-
YUTb K HEPYKHOM TennoceTV C rpynnoBoi KoTensHon, obeny-
XNBAIOWON BCIO-MECTHOCTL. AnbTepHaTUBOW BOARHOMY OTON-
NEeHUVIO MOXET CNyXwtb NPAMOe SAEKTpU4ecKkoe OTOMeHue
(npu ycnosuu BecnepeGoitHOi nopauu INeKTPO3HEpPrun
8 DAaHHOW MECTHOCTH).

Onst OTONNEHNA 3aropofHbLIX LOMOB KPYrioFrOauSHOTO UC-
NoNb30BaHUA BAXHBIM TPeBoBaHUEM.K OTONUTENbLHON cucTe-
Me SIBNAETCA BO3MOXHOCTb YCTAHABAMBATL MUHUMANLHYIO
TemnepaTypy B OTCYTCTBUE XUNbLIOB UK HaNU4ue TaK Hasbl-
BaeMOro “"SKOHOMUYHOIO pexuma” paboTel OTONUTENLHOU
CUCTEMBI.

Bo sTOpPYIO OYepenb Npu BuIOOpE OTONUTENLHON CUCTEMB!
crepyeT OTTankuBaFbCsi OT ROCTYNHOFO B AAHHOW MECTHO-
CTH UCTOUHWKA Tennosoi sHeprun. MNpexae Yem penatb
BLIGOP B NONBL3Y TOWMAN UHGI CUCTEMBI QTONACHURA, TOTO. UNN
UHOFO 'OTOTMTENbHOFO NIPUBOpPa, CReayeT BLIACHWUTb, Kakowh
BUO, TONAUBA OOCTYNEH B BawieM peruoHe,:ectb An Ta3osble
MarucTpann, NPonoXeHbl NK anekTpudeckne cetu, MNonyyen-
Has MHOOPMaUUA OYEHb CUALHO NOBAURET Ha Ball BuIGOp,
TOYHEE, OrPaHUYUT Bawn BO3MOXHOCTU, MB0 Bonbluan pen-
KOCTb Halnuue cpasy HEeCKOSbKUX WUCTOYHUKOB TENNOBOMA
aHepruu. fawv Bor, Bbin 66t oanH!

DauHble noMuKW, Kak Npasunio, yaaneHs! OT OCHOBHBIX
KOMMYyHUKauUuii, noaToMy ansi ux oborpesa 066MHO MCNONLaY-
IOT 9neKTpu4ecKue CUCTeMel OToNNEHURA. C ApYroi CTOPOHLI,
nopoi pewesne BoiBaeT NEpeMecTUTL Aadvy nobnuxe K raso-
BOMY KCIEKTOPY, YEM MOABECTU SAEKTPUYECKYIO CETh K ave,

Y Bnafensues 3aropoaHbLIX fIOMOB, TipeaHasHayYeHHbX ona
NOCTOAHHOrO NPoXueaHus, 6onble BO3MOXHOCTEN.-KoTrea-
XN, nogobHo.AaYaM, pepko BO3BOAST B NECHOW rAyLLKN, BAGAU
OT ‘Apyrux: cTpoeHuii. CerogHs, Kak Npasvno, NPOeKTUPYIOT
uenble KOTTEeOXHbIE MOCeNnky, K KOTOPbIM NOSXOANT ra3oBLIie
Wnn SNeKTpUHECKUe MarucTpanu.

‘BaxHbiM KpyTeprem ‘BolGopa oTONUTENLHON CUCTEMBI AB-
NAETCH cyMMapHan CTOMMOCTb, KOTOpasi CknaauisaeTes U3
CleayloWwyX COCTaBNNAIoWmUX:

— CTOWMMOCTH TONNNBA;
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— CTOUMOCTW BCEFQ OTONMTENLHO0 060opyaoBaHUs,;

— CTOMMOCTM TPYD, COBRUHNTENLHEIX ABTANEH W-3anop-
HO+pEeryNnpYIoLEeH-apMaTypbl;,

— CTOMMOCTU MOHTAXHEIX PatoT;

— CTOUMOTTH: gepBHCHEIX: patioT: (paGoT: no. obcnyxuea-
HUID CUCTEeMbI OTOTINIBHUR);.

— CTOMMGCTW PEMOHTHONPOGUNAEKTHecKux padorT.

HayHeM ¢ Tonnuea, NCTOMHMKOB: TEFUIOBDIA 3HEprun Mo-
xeT 6biTh 4! Ta3, XuaKoe TONueo:(cossmpka), Teepaoe Ton-
nuBo (Yronb; ApeBecuHa) » anexTpuuecTeo. Cambitt gewe-
BbiiA BUO, TONAUBR — APUPONHER Ma3] . CaMmelil LOPCroil — co-
nspka; Buibnpan TPAAUUNOHHYIO CUGTEMY OTOMJIEHUA, pa-
GOTAOWYIO Ha XUOKOM TORAWBE, Bl MTaTUTE HE TONbLKO 3a
caMO TOMINBO, HO TakKkKe 34 erd TPaHCMOPTUPOBKY, XpaHe-
Hue (ana aToro Heobxopumao oBopyaoeaTh CrieunansHoe Nno-
MeleH1e), coapaHuae: nogbesSnHeIX nyrei ans Tonnnsosa-
npaswmka wanp.. Teeppoe TOMIKED  CTCWT AeLueBfie, 4YeMm
XKKiKOE, HO XNOMOT-C HUM He MEeHbILE, KaK it GUHAHCOBLIX 3a-
Tpart. INexTPUiecTBo AN OCBBUIEHNS NTOABOAAT BecrnaTHo,
OAHAKO AN -OTONWTaRbHLIX HYXA, noTpebyeTcs ponnara, KO-
Topan 6ynet Gonvile CTOMMOCTIA ra3a; HO MeHbLUe CyMmMap-
HbiX PACX0OA0B HA-XUAKOE TOMNKUEOD. .

Pacxopn Tonnuea 3aropoaHOro. goMa 3asKucuT oT ero obve-
Ma, peXxuMa sKCryaTaummn (Kpyrnbiit rog unm Tobko SIeTOM,
Ha MOAHYIO MOWHOCTL WM B 3KOHOMUHHOM pexmuMe) 1 BO3-
MOXHOCTE -0TONUTENbHOW -CUCTEeMb! NO YNPaBREHNIO Temfe-
patypHbiMK XapakTepucTnkamu. Ecnu otoninexue 6yaer npo-
M3BOANTLCH BECb OTOMMWTENbHLIA CE30H, MpUYeM Ha MONHYIo
MOLWHOCTb, TO IKOHOMUM HE8 AORAYHUTCH: BCe coBpemeHHbie
CUCTEMbl OTOMNEeHUS NO3IBOASIOT YCTARHOSUTb SKOHOMMUYHbLINA
pexvm paboTh! B OTCYTCTBUM XWAbLOB, HO COAepXaTeNbHOe
HanoNHeHue TepMUHA "IKOHOMMYHEIR" Y Pa3HbIX CUCTEM Heo-
DVHakoBO. Tak, Ana BO34YWHOrO otonsiekus — ato 10-14°C,
a ana asnekTpudeckoro — 4-7°C. Takum oBpasom, ecnun- 3-5
OHeii B Hepeo cncTema otornneHusi ypet paboTaTh B 9KOHO-
MUYHOM PeXnme, TO NPU TPAAULMOHHOM W BO3RYLIHOM OTON-
NEeHUN 9KOHOMUA cocTasuT 20-25 %, a npu INeKTpU4eckom —
50-80"%. Kpome TOro, B yCNOBUSIX QNe@KTPUYECKOTro: oTone-
HMA CYLIECTBYET BO3MOXHOCTb CHU3UTL 3Heprosarparsl 3a
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cueT paboTbl CUCTEMBLI B HOYHOE BpPEMSA, KOraa pAeicTayeT
NLrOTHLIA Tapud Ha INEKTPOIHEPruio.,

Komnnekt obopynosBaHua past TPAAULMOHHOW CUCTEMDI
oTonneHus BKIOYAeT B ce6n BOROrpeliHbliA KOTen, ropenky,
06BA3KY KOTNAa, aBTOMATUKY, UMPKYNALMOHHbLIA Hacoc, pac-
wupuTenbHbii 6ak U oTonuTensHbie nNpubopbl. CTouMoCTb
MOMHOrO KOMMAEKTa 3aBUCUT OT TeXHU4YeCKUX napameTpos
obopyaoBaHua U PpUPMbI-NPON3BOAUTENA, NOITOMY MOXeT
BapbuUpOBaTLCH B LWWWPOKUX Npeaenax. CTOMMOCTb KoTna co-
crasnaeT npumepHo 40-70 % oT cTtoumocTy Bcero obopyano-
BaHWA KOTENLHOW. He BCe KOMMOHEHTL OTONUTENbHOMK cucrte-
Mbl obsi3aTenbHbl U 3aBUCAT OT ee Tuna. Ha 4eM-TO MOXHO C3-
KOHOMWTb, Ha Y€M-TO 2KOHOMUTbL HU B KOEM Cilyyae Henbs .
Tax unu nHave, Ho komnnexT o6opynoBaHuA ANsl TPAAULIMOH-
HO% CUCTEMbl oTonNeHUA oBOMAETCA HaMHOro AOPOXeE, HeMm
BCE 3neKkrpuyeckue oborpesavenu BMecTe B3siTble, TeM 60-
nee 4TO AN DNSKTPUYECKOR CUCTEMbI OTONMNEHUN He HYXHLI
HW KOTEN, HU HACOC, HY pacuumpuTenbHbid bak.

OTaenbHYIO CTaTblo pacxoaos cocTasnfaoT TPyObl M 3anop-
HO-peryapyiowas apMarypa ANa BO3AYLWHON N TPAAWULMOH-
HOW cucTembl oTonnenusi. Mpu TPaaULMOHHOM OTONNEHUA
cToMMOCTL TpySonposoaa CyLLECTBEHRHO 32BUCUT OT NPUHLK-
na UNPKYNauUM TeNIOHOCUTENR (€CTECTBEHHOTO WK NpUHY-
BMTenbHOro) U cxembl TPYSHOU passoaky {0AHOTPYOHON nnmn
AsyxTpy6HOi). AByxTPpYbHaA cucTema oTonneHUA C NPUHyaun-
TeNLHOW UMpKynauuen TennoHocutens 6yaet CTouTb AOPOXe
8 1,5-2 pasa oaHoTPYSHOM CUCTEMB! C @CTECTBEHHOW LINPKY-
nsuUUen TernnoHocuTens.

Lewesunsna NpupoaHOro rasa npu TpaguuUMoRHOM OTON-
neHun "KOMITEHCUPYETCA” AOPOros8n3HON MOHTAXHLIX paborT,
B KOTOpLIe BXOOAUT YCTPOWUCTBO KOTenoHOW (He Bcergal)
v npoknanka TpyGonposona. Ecnu sul npuenedeTte anst MOK-
TaxHbiX paboT ¢UpMy, NOCTABUBLIYIO BaAM OTOMUTENibLHOE
obopynosaHve, TO CTOMMOCTb paboT cocTasuT nopaaka 25-
35 % ot cTtoumocTu obopynosaHua. [losepsasicb paboTHMKAM
CO CTOPOHbI, Bbl PUCKYeTe B NOCNEAYIOUEeM PACKOWEeNUTLCA
Ha pemoHTe. MOHTaX NPAMOro aNeKTpPU4ecKoro OToNNeHnsa
auaqmenbuo npome Y pewesne, 3a UCKNIOHEHUEM ycmoucr-
Ba "TennbLIX NonoB".
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B paboThi N0 06CAYXMBAHNIO OTONUTENLHOW CUCTEMbI, TaK
Ha3sblsaeMble cepsucHbie paboTul, BXOAAT:

— KOHTPONb TEXHUYECKOIO COCTORAHNA OTONUTENLHOK CH-
CTeMbl;

— KOHTPONb AABNEHUA TENNOHOCUTENS;

— npoBepKa n perynMpoBska asTomMaTuki Tennoperynnpo-
BaHUA;

— KOHTPONbL OasneHus rasa u TemMneparypb! OTXOAAWMX
rasos;

— nposepka u HacTponka cucteMbl 6630NacHOCTK.

CnenyeT OTMETUTDb, YTO pa3Mep PacxonoB Ha CEPBUCHOe
obcnyxusative Bo3pactaeT NPfMo NPONOPUMOHANbLHO pac-
CTOSIHUIO, HA KOTOPOM HaxXOAWUTCA 3aropoAaHbLIA AOM OT cep-
BUCHOro ueHTpa.

MoMnmo cepBUCHbIX YCNyr NpuaeTcs NnaTuTL U 3a nNpo-
dunakTuyeckme paboTthl, TaK Kak CO BpeMeHeM OToNuTeNb-
Hoe o6opynoBaHue usHawusaetrcs, U apdEeKTMBHOCTL OTO-
NUTenLHOU cucTeMul cHmxaeTcs. OcobeHHO HeraTeHo cka-
3blBaeTCA Ha paboTe CUCTEeMBl OTONNEHUA NOHNXEHHOe paB-
NEeHue rasa B pOCCUACKUX MarncTpansx. ATo 03Ha4aeT, 4To
cucreMa TPagULKOHHOro OTOMNeHUs Ha OcHoBe rasa buIcT-
pee BLIXOAUT U3 CTpoa #u TpebyeT Gonblue BHUMAHKA, a 3Ha-
4YUT, ¥ OEHEXHbIX pacxoaos. HekavecTseHHOE Xuakoe Tonnm-
80 GbLICTPO NPUBOAUT K M3HOCY TONNKBHOMO Hacoca, 3acope-
HWIO GOPCYHOK, 06Pa30BAHNIO KUCNOTHLIX M CEPHUCTBLIX KOM-
NOHeHTOB. CKauk HANPAXEHUA B INEKTPUYECKON CeTH, KO-
nebaHun 4acTOTH TOKa W ANUTeNbHana paboTa Ha NOHUXEH-
HOM HanpAXeHun BLIBOAAT U3 CTPOS asToMaTuky NPSMOWN
BNEKTPUHECKOA CUCTEMBI OTOMNEHUS.

Hemanble cpenctaa noTpebyioT peMOHT U 3aMeHa OTAeNb-
HbIX Y3710B OTONUTENbHON cuctemsl. Mpu TpagUUMOHHOM
OTONNEHUN Kepeaxy aBsapuiiible NPOTEeYKU, B3PLIBLI KOTEsIb-
HOro 000PYR0BaHWVA U APYrre HeNPUATHOCTN, KOTOPLIE B CBO-
eM xy£weM BapuaHTe TpebyioT He TONLKO 3aMeHbl UCNOPYEeH-
HbiX NPUBOPOB, HO U CEePLe3HLIX AeMOHTaXHbIX paboT. Ecnu
Xe cucTema 6bina 3anonHeHa aHTudpr3om, To NoTpebyloTcA
AONONHUTEIbHLIE 3aTpaThl HA BOCCTaHOBNEHWE UAU 3ameny
mebenn 1 CTPOUTENbHBLIX KOHCTPYKUMIA, MCNOPYEHHBLIX BLITEK-
wuMm TennoHocutenem. Becobuge, c6ou 8 paboTe Tpaguunor-
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HOI CHCTEMBI OTDANSHVS MOEYT-NMPUeeCTw K GrmiinMm MaTe-
pyanbHbiM 3aTpaTaM; TaK Kak BBIXOQWMT-UI:.CTROS BCH-ChicTeMa.
Apw-nonomMke:xe OTRENEHOro anexTpHuyeckora.aforpesatenn
€ro NpoCTO OTKNOYAIOT OT CETU YU 3aMEHRIOT HOBbIM, ClioXHEe
o6CTOAT fena ¢ MoBpexXAeHVEeM anexTpuueckux: kabenew,
HO B: ZaHHOM: GNy4ae.8CR 3aBUCUATOTTOFO, HACKGHILKO TPAMOT-
HO oH Bbinn NponioxeHbl U cobmnioaaloTca nu Tpebyemeie yc-
NOBUAX UX-3KCANTyaTaumn;

Mpyn oTONNEHUU XUNbIX MOMELWEHWA MaBHLIM ABRETCA
oGecneveHue MaKCUMANBHOro.KoMGopTa: 4N XUSHN IO~
fAei: Hecobmoperne 31oro TpeboBanmns He MoxXeT OriTh KoM«
NEHCUPOBAHO faxe AelEeBU3HON TennRoBoOK aHeprun. OcHOB-
HEIX KpUTepreB KOMQOPTHOCTU OTOFIEHMA [OBA: Xapakrep
UMPKYNALMMY BO34YXa B NOMELLEHWUN 1 TEMNEPaTYPHEIA rpaau-
eHT (noxasaTenb NpupauieHus TemnepaTypbi B MOMELLIEHUNU
Ha eauHnly BLICOTHE).

Haunbonee 6naronpuaTHEHM ANA XM3HNM Yenceeka; ocobeH-
HO anaepruka uanw acTMmatuka, SBNAETCA paavauuorHoe
oTonnewve (oToneHne ¢ NOMOLLLIO: K3Ny4aouwX naHenen).
Mpun Takom cnocofie OTONNEHNA ABUXEHNE BO3LYXA MPaKTh--
4YeCKKn.HE APGUCXOOMT, a SHAMNUT, .Nbifb U Menbualiiline YacTu-
unl, cogepxatuuecs B BO3ayxe, OCTaOTCA Ha MecTe, a He unup-
KYIMPYIOT B 3aKpLITOM” NPOCTPaHCTBE: [1pW: KOMBEKTVBHOM
oTonNeHH NOTOKU -BO3AYXE, COMTACHO 3axoraM -GIu3nkn, "ry-
AA0T" NO.NOMeLIeHNIO, yBNeKas 3a. coGoI0. NbYib. .

YTo KacaeTcs TeMnepartypHoOro rpaaueHra;. 1o HauGonee
6naroNpPMATHON B XXHTBIX NOMELENNSX CHATaeT S TeMnepary-
paBo3pyxa 18-20°C, Npm aTOM BaXHA PABHOMEPHOCTL pacnpe-
Oenerne TemMnepaTyp B NOMELILIeHNN 8 FOPK3OHTANIBHOM W B2D-
TUKANLHOM HanpasieHusx. Yem Hke TeMepaTypHLIA rpagu-
€HT- OTONNIEHURA, TEM KOMQPOPTHEC HAXOLRUNMCS BTIOMELLIERKN
niogsm. Unbimun criosamm, YeM MeHblie pasHuua' TemnepaTtyp
y-nona v non NOTOAKOM, TEM JiyMiLIe MUKpoKAuMaT, W cHOBa Ha-
VIMEHBLILLUM TEeMNepaTYpPHLIM FPaAUERTOM  XapaKTepuayioTcs
pagmnaunoHMdble - OToRUTENbHLIE NPNdope!, obecreynsaloiLme
PaBHOMEPHBIN-HAr PeB BO34yXa B TOMBLLEHUN.

Takum 06pa3oM, Kak By KPYTH, .C.TOYKK 3psHust KoMpopT-
HOCTY YENOBMA NPOXNBaHNUA, NYMLLKM OKA3LIBRETCH JTYUVCTOe
oTonnexne,
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Tosops 0.koMopTe, HE CTOUT 3abbIBaTL U O BOSMOXHOCTH
perynamposaHua TeMnepatypel B oTannmsaeMbiX NOMeELLeHN-
AX. B yCNOBUSAX NPRMOro 9AEKTPUYECKOro OTOMASHNA TeMne-
‘paTypa 8o3ayxa B noMeleHun 8. 6onbiueit crenenu noaaaer-
C51 KOHTPONIO, HEXENW: NPYU NPOoYMX-BUaax oTonnexns. Kpome
TOro, TeMneparypa 8 ORHOM NOMELLEHIN HUKAK HE 3aBUCUT OT
TeMneparyps! B APYyroM RnomMelweHuu. B ycnosuax xe Tpapu-
UMOHHOTO OTONMIEHUA PEerysnpoBka TemnepaTtypbl B OQHOM
nomMeuwieHNn HeMeaNeHHO BepeT 3a COO0M NOHUXEHWe unn
NoBbilUeHVe TemnepaTypbl B NPOYUX NOMELLEHUAX 3aropoa-
HOTO goma.

BaxeH Takoit napaMeTp, Kak 6ecliyMHOCTb paboThl OTONKU-
TenbHbix Npubopos. K coxaneHwo, pabora MHOrMX OTONM-
TesibHbiX arperaTos B TOW UAKU UHOK CTENEHU ConpsiXeHa ¢ Wwy-
Mamu 1 Bubpauvsmn. U B nepseyio o4epenb 3TO OTHOCUTCSH
K BOASIHOMY OTOMNEHUIO C NPUHYOUTENbHOW UMpKynsauuei
TenaoHocUTens.

Ons HEKOTOpbLIX AOMOBNAAENLLIEB CEPLE3HBIM KPUTEPNEM
8ui60pa BUOA OTOMNEHUA CRYXWUT Takoil napameTp Kak ero
akonoru4eckan 6e30nacHOCTD.

Y10 661 HA NUCaNU NPOU3BOONTENN BOJOTPENHbLIX KOTOB,
oxuradve nwo6oro suaa TonaneBa CONPSIXEHO C BLIGPOCOM
BpenHbIX OIS Yenoseka U OKpyxXaloweh NpupoaL! BeuwlecTs.
Mpu cxurannm TBEPLOro, XUAKOro U razoobpasHoro Tonauasa
BLIAENFIOTCA BCEBO3IMOXHbLIE SA0BUTHIE BELWECTBa, KOTOpLIe
Yepes ALIMOX0A, NONagaleT 8 aTMocdepy, a Npu CropaHuu ra-
3a B HEKOTOPLIX KOTRax 06pa3yeTca KOHaeHcaT, KOTOpbik Ao-
MoBnafensubl CANBRIOT B KaHann3auuio, YemM HapywaioTt pa-
60Ty OUUCTHLIX COOpyXeHnuit. MpuaTHOS NCKAIOYeHNe CoCTas-
fIReT NpsAMas INeKTPUYecKas cucTema OTONNEHUR, HO U TYT He
obomtnuck Ge3 orosopok. KoHsekTuaHbie anekTpuyeckue 060-
rpesatenn "cxuraloT” KUCNopoa, B pe3ynbrate B noMeleHnum
obpa3yeTca HekomdopTHas atmocdepa. K ToMy xe anekTpo-
KOHBEKTOPbL! NOAHUMAIOT fIOTOKU BO3AyXa, KOTOpble HECYT
¢ coboit Nbinb. B Takux ycnosusx TPYAHO NOCTORHHO HAXOANT-
CH paxe 300pOBOMY HENOBEKY, He FOBOps yxe 06 acTmaTuke.

Hanbonee 6naronpuatTHoe BO3AENCTBUE HA OPraHuU3M ye-
NoBeKa 0Ka3biBaeT NY4MCTOoe OTOMJIEHUe, NPU KOTOPOM OTCYT-
CTBYIOT KOHBEKUMOHHbIE NMOTOKM M He3HauuTenbHa oTpuua-
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TenbHaa pagvauma oT HapyXHbix orpaxpeHuil. Harpesarenb-
Has NOBEpPXHOCTb U3NY4aIWMX NaHenein UMeeT yMepPeHHYIo
TemnepaTypy (He 6onee 50°C), NO3TOMY 1X MOXHO MCNONL3O-
BaThb Aaxe B AETCKOW koMmHate. Boobule, nysucroe otornne-
HMMe No3BoNfeT Co3aaTb KOMPOPTHLIE YCNOBUA MPOXNBAHUA
npu 6onee HU3KOM TeMnepaType BO3Ayxa, Tak Kak OHO Harpe-
BaeT He BO3AYX B NMOMELWEeHWI, a NOBEPXHOCTH, Ha KOTOpbIe
NagaioT Tennoebie Nyyu.



BOOAHOE CTONJIEHUE

B nopasnsiowem BonbMHCTBE CNy4Yaes Npy TPasuUMOH-
HOM cnocobe oronneHua oborpes nomeuleHUi NPON3BOANUT-
CS NOCPEeACTBOM CMSMYeHHOW U aspuposaHHoit Boabl. Bec-
CNopHo, Boaa obnanaer Maccoi ROCTOUHCTB, CPeAU KOTO-
pbiX — onTumanbHblie Tennodusnyeckue CeOKCTEa U Aelle-
BU3HA, HO He NVLLIeHa OHA U HEAOCTATKOB, BbIHYXAAICLUMX He-
KOTOPbLIX AOMOBNALENLUEB 3aMEHATb BOAY WHBIM XUAKUM
TONAOHOCUTENEM.

OpHVYM N3 CYLWWECTBEHHbIX MUHYCOB BOALI ABNAETCA CO-
[epxaHue pasnuuyHbiX Coneit, MexaHU4YecCknx npumecen
M Npounx BpeaHsLIX oA NPpUOOPOR OTONUTENBHOW CUCTEMDI
BELWECTB, KOTOPLIE HE TONLKO BLIBLIBAIOT KOPPO3UIO MeTan-
nnyeckux noBepxHocTen (a U3 Mertanna UaroToBNeHbl OC-
HOBHbLIE Y3Nbi CUCTEMLI OTOMNAEHUA), HO U cnocobCTBYIOT
o6pa3oBaHnNIO OTAOXEHWHA, NPeNATCTBYowMX paboTe BCel
CUCTEMbI U HEraTUBHO CKa3biBAIOWUXCH HA €6 TEXHUYECKOM
COCTORHNNA.

BTopbiM HEAOCTaTKOM BOAbL!I ABNSIETCA BbiCOKas To4ka
3aMep3aHusn, NOITOMY B KavyecTBe TENNOHOCUTEAS OHa
MOXET GbiTb MCNONL3OBAHA TONALKO MPWU MONOXUTENbHBLIX
Temneparypax.

Bce 370 BbIHYXAEET UCNONL3OBATL, 0OCOGEHHO B 3UM-
HUi Nepuop, BMECTO BOAbL KHLIE XUAKUE TenNoHOCUTe-
AN - conessie pacTeopsl U aHTUdpPU3bl. CnegyeTt oTMe-
TUTb, YTO COMeBbIe PacTBOPHLI HEXenaTejibHbl ANA WUC-
nonb30BaHNA B cCUCTeMax BOASHOro otonneHua. Xota
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OKU ¥ 3amep3aloT Npu Gonee HU3KWUX Temnepatypax, 4em
npoctan Boaa, Ho 061a[al0T NOBLIWEHHOW KOPPO3UAHOHR
aKTUBHOCTDIO. ,

Nnorpa npupopga caMa NOACKA3LIBAET, KAK1Me 4TO nydiue
BCero Ucnonb3oBaTtb Ans oborpesa xunbsl. Tak, B UicnaHaun
WCNOKOH BEKOB TENNOHOCUTENEM AN OTOMUTENbHLIX CUCTEM
CAYXWUT 80A4... N3 FOPAYUX NCTOYHMKOB. IMEHHO NO3TOMY Ha
ceroaHswHniA neHb ctonuua Micnanaun PelikeaBuk, KOTopas,
KCTaTu, nepesoauTca Kak "Gyxta napa”, CYUTAETCA CaMmbiM
9KONOrUYeCKU YNCTLIM FOPOAOM Mupa.

PASOEN 1.
AHTUDPU3bI HA CNYXBE OTOMJIEHUR

B nocneaMee BpeMs B TPAgWUMOHHbIX OTONUTENLHBLIX CUC
TemMax BCe Haule UCNONb3YIOT OXfaxXaalotume HU3Ko3amepsaa-
Iowme XnaxocTy — aHtdpuanl. Mo cpasHeHnio ¢ Boapii NAC
HXU3KO3amep3aloLlelf XUAKOCTU 3aKNIoNaeTCs B TOM, 4TO OTO-
nuTenbHas cucteMa, GyHKUMOHUPYIOWan Ha aHTudpnse, Mo-
xeT BbiTb 3anyLieHa B paBoTy B nio6oe BpeMs roaa, aaxe npu
OTPULaTeNbHLIX TeMnepaTypax.

OAns a1ux veneit Heo6xoaUMO UCNONL30BATE aHTUdPU-
3bl, cneunanbHO NpeaHasHa4YeHHLe NS CUCTEM oTonne-
HUA. B HacTosee Bpema Haubonbluee pacnpocTpaHeHne
nony4Yunn aHTUPpPU3bl Ha OCHOBE BOAHLIX PACTBOPOB 3TU-
nexrnukons. B FOCTe 28084-89 pernameHTUpoBakKhl OC-
HOBHbBIE XapakKTepuCTHKN OXAAXAAWNX HM3KO3aMep3alo-
wmx xuakocteir (cm. Tabauny 1). CornacHo FOCTy, ysu
HOPMbl HUCKOALKO HE MAr«e 3apybexHuiX CTaHaapTos, Ka-
4YeCTBEHHbIA aHTUPPU3 ANA CUCTEMbI OTOMNEHUN HOMKEH
YROBNETBOPSATL CReAyoWUM TpeboBaHnaM:

1. NOHWXeHHOe KOPPO3niAHOe BO3AelicTBMEe Ha MeTannu
(B0 nabexanne 06pa3cBaHKA KOPPO3INIIHEIX HAPOCTOB Ha Ha-
rpeBaTefibHbIX 3Nn1eMeHTax W 3acopeHus TennaoBGMeHHMKoB
NPOAyKTamMit KOPPO3UA);

2. noHnxeHHoe neHoo6GpasoBaHue, He AoNyCcKaloliee no-
nagaHve Bo3ayxa B CUCTEMY OTONNEHUS;
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3. HOpManbHOe 3HaveHune WenovyHocTu (He MeHee 10
KyB.cMm), HeitTpanuayioulee NPOAYKTE OKUCAGHUA 3TUNEHIrNn-
KONS — OT WEeNoYHOCTN aHTudpnsa 3aBUCUT CPOK IKCRnyaTa-
UAY TENNOHOCUTENS B YCNOBUAX BHICOKUX TeMnepaTtyp;

4. Hn3kas Temneparvia saMepsaHnsa (Havana kpucTannm-
3auuu).

Tabnuua 1. TpeGoBaHNA K OXNAXAAIOWINUM
HU3K03amep3aaowiiM xXuakocTrm (anTudpnsam) no FOCTy 28084-89

NMokasaTtens Hopma no FOCTy
NnoTHocTe npu 20°C, r/cm3:

OX-~K 1,100-1,150

OX - 65 1,065-1,085

BonopopHwit nokasarens, pH 7,5-11,0

LilenouHocT, cm3 He meHee 10
Temnepartypa Havana kpuctannusaumm, C He Bbllue -65
Bpemsa ncyeaHoBEHUR NeHBY, CeK He 6onee 3

KopposuitHoe Bo3nericTsne Ha MeTannsl,

r/m2 x cyT:
Mefb, faTyHb, CTanb, YyryH antoMuHni He Gonee 0,1
npunon He Gonee 0,2 -
Boibop anTngdpusa

CaMblM U3BECTHBLIM aHTUGPU3OM ABASETCH oxtaxaalolas
KuOKOCTL Anst asTomobunert "Tocon", MUMEHHO ee HU ApK Ka-
KNX YCNOBUSIX HE PEKOMEHYeTCA UCNOoNL30BATL ANA oTonne-
HUA 3aropoaHoro goma! "Tocon” He cooTeeTcTrByeT Tpebosa-
HUSAM, HeOOXOAMMbLIM ANS TEMIOHOCUTENA U OKa3biBaeT CNNLL-
KOM arpeccuMBHOE BO3AENCTEME Ha MeTananyeckne anemMeH-
Thl cUcTeMsbl oTonnexusi. Jlaxe B KayecTBerHuI "Tocon” BXxo-
DAt pobasku, He AONYCTUMBIE K MTPYMEHEHUIO B XWAbIX fioMe-
UIeHVAX, a YX nopaenka BOBCE OKaXeTCH ryGuTenbHoW ans
OTONUTENBHOW CUCTEMBI.
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Hennoxo aapekoMmeHnoBan cebs Ha NPaKTUKe OTE4eCcT-
BeHHbIW aHTUPKN3 "XoT Bnag”™, KOTOpPLIA HE TOMbKO MOHO-
cTbio cootBeTcTByeT FOCTy Ha oxnaxpaiowme XnokocTu,
HO U He YyCTynaeT MO CBOMM TEXHUUYECKUM NapaMeTpam Um-
NOpTHLIM aHanoram (cm. taSnauuy 2). Autudpus "Xot
Bnan” copepXuT uenbid NakeT NpUCanokK, yayywaiowux
akcnayaTauuoHHbIe CBOWNCTBA TENMOHOCUTENSA:

1. aHTUKOPPO3UOHHLIE NPUCanKK, 3aMepsisiolve npo-
LecC KOppo3uu CTanw, 4yryHa, Megu, AaTyHW, alioMUHWS
¥ NpUNos;

2. aHTUOKMCAUTENLHBIE NPUCaaKY, CMeLlaloWe Temnepa-
TYPY Hayana u MakCuMyma TEPMOOKUCNUTENIbHOTO paanoxe-
HUSI ATUAGHTNKONA B CTOPOHY Bonee BLICOKUX TeMnepaTyp;

3. MHrubuTOopbl CONEOTNOXEHUA N HaknneobpasoBaHus,
npensiTcTeylowMe 06pa3oBaHMIO 0CaKoB U yaansaiowmx of-
Pa30BaBLLYIOCA HAKUNb;

4, NPOTUBOMEHHLIE NPUCASKN;

5. npucagkn, npegoTepaljaiolme paspylleHne ynaoTHA-
Tenein (peauHol, NapoHuTa, Tednoxa);

6. npucagky, yayywaiouwue cmasbisalouue csoiicTsa
aHTUdpuU3a N TEM CambiM YBEMMUUBAIOWNE CPOK CAYXOLI
1 30 PEeKTUBHOCTb PabOTh! LMPKYNALIMOHHLIX HACOCOB B CUC-
TEMax BOARHOTO OTOMNAEHUA C NPUHYAUTENLHON LMPKYNAaUW -
el TennoHoCUTeNs.

B aHTudpusax "Xot Bnan” orcyrcreyioT 6ypa, HUATPUT-HU-
TpaTHble U CUNUKATHLIE COeOVHEHRUA, ABAKIOWUMUCH 2K0ND-
ru4eckun BpegHbiMY BeliecTeamu U cnocabeTayiowime obpa-
30BaHKIO reneobpasHLIX 0Caaxns, NTPULIATENLHO CKa3biBaiO-
LWMXCA Ha paboTe BCel OTCNUTENLHONW CUCTEMbI.

C HegaBsHero BpemeHu 3 cemelicTBe aHTMDPU30B8 "XoT
Brap" nosBuncs HOBLIA NPOAYKT — 3konorudecku Gesspeg-
HbIA "XOoT Bnaa Jko", NpegHa3HaYEHHbIA AN MCNOAL3OBaHUS
B CMCTeMax OTOMNEHUA, KOHOULMOHUPOBAHWUA U BEHTUARLUK
Boaayxa. Hosbiih aHTUDPU3 NOAYYEH Ha OCHOBE 3KOTOrM4ackn
YUCTOro Chbipbsl — NULWEBOrO NPOMNUAEHIMUKONRA, BELeCcTsa,
xotopoe 8 CLWA 1 ctpanax 3anapHoi Espontl ctano npume-
HATLCA QNA NPOU3BOACTBA aHTudpn3os euwe 8 1996 roay.
B othnyme OT OXNaKDAIOLWMX KNP KOCTENR HA OCHOBE 3TUEHr-
nVKoNs, nponunexdrnukonesble aHTdpUasbl B Cuny CBOSR 3Ko-
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NIOFUYHOCTU MOTYT GbiTb UCNONL30BAHB U B ABYXKOHTYPHbBIX
cucTemax OTONNEHUA, NpeaHasHauYeHHbIX He ToNbko ans 06o-
rpesa Xunabs, HO U ANAa ropsadero BoaocHabxeHua,

AHTHdPU3L MNOPTHOro npowssocgctaa ("Antifrogen N©,
"Inibaihien”, "Feetherm”) OTAUYEIOTCA BLICOKOW CTOUMOCTbLIO,
a ecnu y4acTb yTo camo no cebe ucnonv3osaHue aHTudpraa
B KausCTae TeNNOHOCUTENA — YACBORLCTBUE HE U3 felleBbiX,
TO npuoSpeTeHne UMNOPTHOroO aHTUdpPU3a CTAHOBUTCA pac-
TONUTENLCTBOM.

Kax npasunbHo ucrions3o8ars aHTUdp#3

AnTrdpi3 MCNOAL3YIOT HEe B YACTOM, & B pa3basneHHoM
supe. NMytem pobasneHus eoabl U3 aHTUdPU3a MoxeT ObiTh
WU3roTORNEH TeruioHocuTeNb ¢ AO0N TeMnepaTypoii samep-
3amvA 3 pianasoHe ot -10 ao -65°C. Boay 6epyT 06ki4HY:i0 BO-
DOMpPOBOAHYIO, C XeCTKOCTbIo He Bonee 6 Mr aks. HA 1 n.
Mpy nopaspXaHnn KOHUeHTpauuu adThidpnsa Ha OfHOM
ypoBHe, TEMNepaTypa ero 3aMep3aHinst OCTaHeTCA HEN3MEH-
HOW Ha NPOTAXEHNN HECKONbLKNX NeT AKCNIyaTaunu.

HeobxoavMbim yCnoBreM ans UCnonsb3oaaHua anutudpusa
SIBNSIETCS YAOBNETBOPUTENbHOE COCTORHNE BCEX 3NeMeHTOB
OTONMUTENbLHOA CUCTEMbl, ofecneunBaniiee HaaNeKaLyio
UMPKYNALMIO TENACHOTHUTENAR 1 He A0NYyCKaiee ero Harpes
ceuiiwe +170°C. MNpu neperpeas aHTUDPU3A NPOUCXOANT TEP-
MlYecKoe DAZI0XEHNe aHTUKCPROSYOHHbIX NPYCaA0K U 3TU-
SIEHIRMKONS, Er0 OXMCNEHNE DO anbAEriiA0s U KACAOT, CONpo-
soxgpaticeca ofpasoBaHueM Harapa ta HarpesaTensHbiX
DEMEHTAX U BbiGENEeHUEM BPSARBIX ra3000pa3HbIX NPoayK-
708. Bo epems paboThl CUCTEMbI OTOMNAEHUR KarpesaTentHoie
3MEeMEHTb! ACIKHLI GbiTh NONHCCTRIO NOrPYXSHbl B aHTMdpua,
Labut 13bexars nx neperpesa v NPUropaHus TeNIOHCCUTENA.
PesvHoBble NPOKAaOKM HA BCEX Pa3beMHbIX CoeamHeHuax
OTONMUTEALHOW CUCTEMb! PEKOMEHAYETCR 3aMEHWUTb NPOKNag,-
Kamu 13 6onee ycTonumsoro u MexHee geopmupyemMorc Ma-
Tepuana, Tak kak antudpus Bonee Texyy, yem eona. OTtonn-
TenbHbie npybopkl cneayet Buibupate ¢ 6onbweid MOWHOC-
TbiO, YEM LNS CUCTEMbBI, HRNOMAHEHHOMK BOAbI, TAK KaX Tenno-
eMKOCTb aHTUdpu3aa Ha 15-20 % Huxe, yem y BOA. 3TO 3HA-
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YUT, YTO OH XYXe HakansneaeT U oTaaeT Tenno. Mowxee gon-
XeH ObiTb ¥ LUPKYAAUMOHHBINA Hacoc.

Hu B koem cnyyae Henban fonyckaTs KoHTakTa akTudpuaa
C OUMHKOBAHHBLIMU MOBEPXHOCTAMM, HTO HEMUHYEMO fApHnBe-
BET K X¥MUYECKUM peakumamM, CONPOBOXAAIMMCA noTepeii
NCXOAHLIX CBOINCTB aHTUgpunaa!l

Ecnn B otonutTennHOl cucTeMe NOBONLHO OAUTENLHOE
BpeMsA B KauecTBe TENNOHOCUTENS WCNONb3OoBasachb BOAA,
B8 NEpsblie OHY NOCAe 3anMBK1 aHTUOPWN3a pEKOMeHAYeTCA
BHUMATENLHO CAEANTb 3a COCTOSHUEM COSOMHUTENbHLIX Y3-
nos. Beno B ToM, 4TO HabyxaHue pe3anHOBbLIX NPOKNAZOK B aH-
™mdpu3e MeHbLie, YeM B HarpeToi Boge. Mpwu nepexoae Ha
aHTUdpu3, pesnHoBbIe NPOKNAJKU NPUMYT NEpBOHAYANbHLIA
obveM, YTO HenaGexHO NpuBeneT K NOSBAEHUIO NPOTEYEK.

Kctaty, Ha cayyail npoTeyky HeobXoaAnMo 3apasee nola-
Gotutbca 06 aBapuiiHbix 3anacax aHTudpusa. XoTa nydwe
npoTeYeK He [ONYCKaTb, TaK KakK faxe CaMblii 3KONOrn4ecKun
"6eaonacHuit” aHTndpn3 npeacrasnsiet coboil AOCTaTO4HO
AROBUTYIO XNAKOCTb, KOTOPAaA HE TONLKO KCNOPTUT Bally Me-
Genb, HO TaKKe MOXET HaHecT¥ Bped BalleMy 3A0POBbIO
M 300POBLIO BANX AETEN!.

PA3LEN 2
CUCTEMDbI LUNPKYNIALNN

UMpKynﬂuuouﬂoe AKaBreH:HEe B BOGKSHOM OTORNEeHun

Temnepartypa Bo3fyxa BHYTPY NOMELLEHNA U TennooTaava
OTONUTENLHLIX MPUBOPOB NPU PaBHLIX TEXHUYECKUX XapakKTe-
pucTUKax aasucuT oT Tpex GakTopos:

1. ofvema nocrynaiowero 8 npubop TennoHoCUTENs;

2. TeMnepaTypb TENNIOHOCUTENS;

3. rmppocTaTtMyeckoro AaBfeHus, 3acTaBnsiowero Ten-
NOHOCUTENb ABUraThCs NO TPyBonpoBopy.

Be3 poCTATOYHOrO rMapoCTaTUHECKOrO AaBNeHUs cucTe-
Ma BOLAAHOrO OTOMNNEHNsa He cMoxeT addekTnBHO GyHKUNO-
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HUPOBaTh. fapocTaTuyeckoe pasneHne B crcTeMe No3Isona-
€T ApeoaoneBaTb CONPOTUBIEHUSA, BCTPEYalOLMECH Ha NyTH
BOAb!, K KOTOPbIM OTHOCATCA:

— COMNPOTUBEHUS, BbI3blBaEMbI@ TPEHNEM TeNNoHOCUTe-
NA O CTEHKN TPY6;

— MEeCTHbIE CONPOTUBAEHUSA B OTBOZAX, TPONHUKAX, Kpa-
Hax, OTONUTENbHEBIX NPUBoPax v BOAOIrPeiHLIX KOTAaxX.

Bennunna conpoTuBneHns BCNEACTBUE TPEHUS TEMNOHO-
cutens (BoAkl) O CTeHKM TPYO 3aBUCUT OT CKOPOCTH ABUXEHMS
BOAR! U BeNW4UHLI TPYO (MX AnameTpa v anuHel). C yeennye-
HUeM AAnHLI TPYD CONPOTUBAEHWS BO3PACTaEeT, C yBEnuYeHn-
€M AnamMeTpa OHO NagaeT, a Npy Bo3pacTaHuu CKOPOCTHU ABU-
XEeHUs BOAbl B CHCTEME yBenuumMBaeTcs Basoe. Yem Bbiie
CKOPOCTh BOGLI, fonbLie AnvHa TRYSONpoBoaa  MeHbLue ero
AnameTp, TeM Bbile CONPOTUBAEHWE HA NYTH BOAbI.

BennumHa MeCTHOrO COMPOTUBNEHWS B OCHOBHLIX y3jax
OTONWTENIEHOWN CUCTEMBI 3aBUCUT OT CNneayLwmux YCAOBNIA:

— CKOpOCTH BOALI;

— W3MEeHeHUA Ce4yeHUs TpyDb, BAMRAIOLWLEro Ha CKOpPOCTb
BOALI;

— W3MeHeHUs KonuyecTBa BOAbl B8 OTBOAAX, TPOWHUKAX,
BEHTUNAX N KPECTOBUHAX;

— WN3MeHeHUA HaNpPaBNeHUA ABUXEHUNA BOAK!.

B 3aBMCMOCTUM OT NPUHLIMNA LWWPKYNALUAN TeNNOHOCUTENA
CUCTEMBI TPAAUUMOHHOIO OTONASHWA ARNATCA Ha 2 Tuna:
C €CTEeCTBEHHOW WU NPUHYAUTENbHON uMpKynaumueir TennoHo-
cuTens. B cucteMe BOAAHOIO OTOMNEHUA C NPUHYAUTENLHOMR
UMPKyNsiuven BoAkI ABUXEHUE TeNNOHOCUTENN NPOUCXoauT
B peaynsTare paboTthl LUPKYNSLUMORHOro Hacoca.

CuicTema ¢ ecTecTBeHNOV UnpKynauKen

B cucteMe ¢ ecTeCcTBEHHOW LMpKynsaunei asuxeHue Ha-
rpPeToro TeNAOHOCUTENSI MPOUCXOAUT NOA AeCTBMEM rpa-
BUTALUOHHON CUNbI, KOTOPAA BO3IHWKAST 3a CYET Pa3HOCTH
NAOTHOCTM TENAOHOCUTENA B NOABIOWMX U oOpaTHbIX TPy-
BHax. MMNoTHOCTL ropsiveli BOALI MeHbLLLE, YeM XONOAHOW, 3Ha-
YKUT, oHAa nerye. PasHoCTL NAOTHOCTY OXNTAXAEHHOU U Harpe-
TOA BOABI CO3faeT B cUETEME BOASHOrO OTOMNNEHUA ruapo-
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CTaTNHECKNMA HANOoP, KOTOPHIN 3acTaBnseT BOAY ABUraTLCH
OT TenAoreHepaTopa K 0TonuTentHbiM Npubopam U B o6pat-
HOM HanpasneHuu. UHbiMmM cnosamu ropsavas 8oga kak 60o-
nee nerkas BobITECHNETCA OXAaXneHHOW BopoW. Harpetas
B OTONMUTENLHOM KOTNE BOAA CTAHOBUTCA Nerdye » noaHvMa-
€TCH N0 Nogaiowled -MarucTpanm (masHoMy .CTORKY) . BBEpX,
OTKyDa NOCTYNaeT B passogalme. nogalowme CTOSKU, Mno-
CcTaBAsOWMEe BOAY K OTONMTeNbHLIM Npubopam. Mo nytu Bo-
02 OCTbiBaeT U CTAaHOBUTCAH Taxenee. OT OTONUTENLHLIX NPU-
6opoB oxnaxeHHasn, uan obpaTHas, Boaa CNyCcKaeTes BHU3
no obpartHbiM CTORKaM :u obweil obpaTHoOW marucTpanu
B OTONUTENbLHLIA KOTeN, rae BuitecHAeT Gonee nerkyto Ha-
rpeTyio BoAy. 3a cyeT pasHOCTU TemnepaTyp HarpeTon v o6-
paTHOR BOABI LIUPKYAAUUA MEET HeNpepLIBHLIM xapakrep,
ob6ecnevyusaiouwmnii becnepeboiiHyio paboTy OTONUTENLHOIA
CUCTEMBI.

BennunHa uuMpKynsumMoHHOro Hanopa B CUCTeMe C ecrecT-
BEHHOW LUpPKyNsuven Boast 3asUCUT OT ABYX $HaKTopoB:

1. pa3HOCTU TeMnepaTyp HarpeToit U OXJIAXAEHHON BOL,bi.

O6LivHO MakcumanbHas Temnepartypa ropsyei Bogbl
B CUCTEME BOARHOIrO OTONNEHMA COoCTaBnseT 95, a oxnax-
peHHo — 70°C. Bo wnabexaHne CHWXEHWUA TeMnepaTypsl
8 NOJAICLIEN MarncTpany (rnasHOM CTOAKe) U, KaK CnefcT-
BUe, NAAEHUA TMAPOCTATUYECKOrO AABNEHUA B cucTeMe, ee
HEODXOLNMO 3aWUTUTL TEMNNOUSONIALIMOHHBIM MaTepuanom.
Hao6opoT, obpaTHeie Tpybonposoak cCnenyeTr NpPoKnafbi-
Batb 6e3 Tennounsonaunn. Tonbko B aTOM cnyyae obpaTHas
sona GyneT oxnaxgaTbCs U CO3[aBaTbh HEOOXOZUMBIN Uvp-
KYNAUNOHHBIA Hanop.

2. pacnoaoXeHus OTOMMUTENbHbIX NPUOOPOB MO OTHOWe-
HUIO K TennoreHeparapy (BOAOrpeiHoMy KOTAY).

O6ulan 3aKOHOMEPHOCTb TakoBa: 4EM Bbile HAXOAUTCSH
oToNUTENbHLIA NPUBOP Han BOROrperHBIM KOTNOM, TeM
fonowe UMPKYASUMOHHOE AaBAeHne. 3TO 3HAYUT, YTO uup-
KYNSUUOHHOE AaBfieHne DNs OToNUTenbHbIX NPUbopoB, pac-
TIONOXEHHLIX HA BTOPOM 3Taxe, Oyner Gonblue, 4em y npu-
60po8, HaXOAALMXCA HA NEPBOM STaXe 3aropoaHoOro Aoma.
MMeHHO ROSTOMY B YCAOBUSIX BOQAHONO OTONNEHUST BEPXHUE
3TaXW NPOrpeBaloTCs Nydlie, Yem HuxHue. OTonuTenbHbie
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npubopsl, HAXOAAWMECA HA OOHOM YPOBHE C BOROrPEeiHbLIM
KOTNOM U HUXE €0, HarpesaloTCst He3HaYUTEeNbHO U NO-
3TOMY OKa3sbiBaloTca HeaddekTneHbiIMU. HanmeHbwee pac-
CTOSHUE MEeXAY UEeHTpamu BOSOFPEWHOra Kotna u oTonu-
TenbHoro.npubopa Ha NepPBOM aTaxe NONXHO COCTaBNATL He
MeHee 3 MeTpoB.

OTonuTensHas cucTema C eCTeCTBEHHON LUpKyNsumueil Bo-
Obl MOX2T BbiTb C HUXHER nnn BepxHeit passoakoii (puc. 1).
Nouruyn peitcrens obenx cuctem noeHTvYeH. EanHcTBeHHoe
paznuyne — B PacnonoxeHnm nogaiuen marucrpanm. Cuc-
Tema BOANHOrO OTAMNIEKNA C eCTECTBEHHON LupKynauuei Bo-
ALl o6nanaeT pROOM NGCTOUHCTE:

1. poBiisM pacnpepeneHvueM . TemnepaTypei E0sayxa B Xu-
NbiX NoMeulerax, obecnevmnBaioLLLiiM KOMDOPTHLIR MUKPOKIN-
mat. MpuunHa BbICOKOR KOMBOPTHOCTY — B CaMOperynsauum cu-
CTeMbl OTOMNEHUS: U3MEHEHKe TeMNepaTypPs M NJOTHOCTY BO-
Obl asTOMaTUHECKU M3MEHEHAET ee pacxon us-3a konebarmi
M3MEHSH;151 eCTECTBEHHOIO UMPKYNAUNOHHOIO AABNEeRUN;

2. NPOCTOTOA YCTPONACTBA 1 JIKCTUIYETRUW CUCTEeMbI
oTonneHus;

3. orcyTcTBUEM BUOpaUiii U Lyma, Hen3BEXHOrG CryTHN-
Ka LMPKYASLMOHHBIX HACOCOB;

4. ponroBEYHOCTHLIO OTONUTENbLHOI CUCTEME (Do 50 ner
nNpy yCnosyint FPaMoTHOI akcnayataumn).

HecmoTpsa Ha NepeYncNeHHbie RGCTOUHCTEA B HACToALWee
BpeMs CUCTEMY BOASHOTO OTOMIEHNA C €CTECTBEHHON LNPKY-
nauuen Boab MOXHO BCTPETUTb TONLKD B AepeBHAX. B 3aro-
POAHbIX Xe AOMaX W KOTTeAXaxX NpeanovnTaioT UCRCb3oBaTb
OTOMUTENbHLIE CUCTEMBI, QYHKUMOHUPYIOWMeE Ha 6a3e LinpKy-
NSUMOHHBIX HACOCOB.

HenonynapHOCTL CUCTEMBI C €CTECTBEHHON Lmpkynauvei
TennosocutTens o6bACHAETCH ee HegoCTaTKaMm:

1. Gonswnm anameTpom Tpyb K, kak cnefcrsue, 6oOsb-
WM PacCXoLoM CTPOUTENbHBIX MaTepuanos;

2. yBenuueHHbIMU 3aTpaTamMu Ha MOHT&X OTONWTENLHOW
CUCTEMbI;

3. GonbluMMKN 3Hepro3aTpaTamu (BKIIOYAST HENGCMEPHLIR
pacxopg Tonnusa);

4. 3aMef1eHHbLIM BKJIIOMEHUEM CUCTEMbI OTONNEHWS;
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Puc. 1. Cncroma ¢ eCTeCTBEHHONA UHPKYNIUHET BOALI:

a - BepxHan passonxa; 6 - HHXHAR passogxa; 1 - xoren; 2 - sosgywHan
Sinnng (rnasusidl cTosx); 3 - pa3BORAUIAR SINHHS; 4 - FOPAYKE CTORKMN
& - oBparnbie crosin; 6 - oGpaTHas nuuns; 7 - pacwmpnurensusisi 6ax;
8 - curnansHas nuHuN; 9 - yKXIon
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5. HEeBO3MOXHOCTbLIO pPerynuposaTth TeMmneparypy so3ny-
Xa B XUALIX NOMELWEHKAX;

6. BLICOKO! BEPOSTHOCTHIO 3aMep3aHra BOAL HAa yua-
cTkax Tpybonposopa, NPONOXKEHHOTO B HEOTarinBaeMbix
noMeLLeHUAX;

7. HW3KUMWU ICTETUYECKUMYW KauecTBaMu (U3-3a Tpyb
Gonbworo guameTpa).

B cuny nepeqncneHHtuiXx HeAOCTaTKOB OTOMUTENbHAA CUC-
TEMAa C eCTECTBEHHOR LMpKynsuveil BOAbl 3a4acTyio OKa3wisa-
e1cst ManosdpheKTUBHON N IKOHOMUHECKN HeBblFOAHON.

OronuresisHasi cUCTeMa C NPAHYANTENbHOHA
UNPKYNGLUNEN TENICHOCHTENS

B cucTeme TPaauuUNOHHOIC OTONNEHWA C NPUHYAUTENL-
HOW UMPKYNALMENR OBUXESHWE TEenNOHOCUTENA NPOUCXOAUT
NoA ASNCTBUEM CNEUMANbHOrO arperara — WMPKyNauUMOHHO-
ro Hacoca. Hacoc oSecneyusaeT NOCTOAHHYIO UMPKYAAUMIO
TENIOHOCUTEN NO 3aMKHYTOW OTOMUTENLHOW cucTeme.
Mpu6op NoaKNIOYAIOT K 06paTHON MarncTpanu, 4To cnocob-
CTBYeT NPOANEHWIO cpoka cnyxbul petanei, B3auMOaeACT-
BylouX C Harpetoi Bopoi. K obpaTHo#t xe marncrpanu
NoAcOeQUHSAIOT Y pacluMpuTenbhbii 6ak, 0 KOTOPOM peyb
noiaeT HUXe, B OTAENLHOW rnase.

HcnonbaoBanune LMPKYNAUMOHHONO HAacoca NO3BONAET 3Ha-
YUTENBHO YBEAWUYMTL NPOTSXXEHHOCTL TRYHONpoBOoAa, HTO 0Cco-
6eHHO aKkTyantHO ANSt OTONNEHUS MHOTO3TAXHbLIX KOTTeMKeN
¥ XUbIX SOMOB, U NPUMEHRATL HOBLIE CXeMHbIe peLleHns 0To-
NUTeNLHON cucTemsl (pic. 2). OaHako ncnonbL3ozatb LMPKY-
AAUMOHHBIE HACOCH! MOXHO TONbKO B ycnosusax 6ecnepeboir-
HOM NoAAaYM INEKTPOIHEPry, TaK Kak OHy paboTatoT OT CeTu.

LDOCTOMHCTBA CHCTEMbI C NPHHYRNTENbHOM
UAPKYNaunest TenmoHOCKHTeNst

Bnaropaps pabote UMpPKYNAUMOHHOro Hacoca oTonuTe b=

Haa cucTema C NPUHYAUTENLHOM UMPKYNaLMei TennoHocuTe-
nA o6nanaeT pAAOM OOCTOUHCTB:
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Puc. 2. BoasiHce OTonneHmne ¢ npuHyaNTensHol LNPKYNaumnen:
a - HrxHAR pasaogxa: 1 - xaren; 2 - raapusii CTORK;

3 - pacwmnpurensHbiii 6ax; 4 - curnanssas nwuns; 5 - nogaowan
nnmua; 6 -soagyxocbopunx; 7 - nogaowme croaxu; 8 - o0paripie
crosxm; 9 - o6parnas nuniug; 10 - nacoc; 11 - pacuwmpurensras TpyGa;
O - Bepxnas passonxa: 1 - xoren; 2 - nogaoutan nuuna; 3 - oGparnan
nnuHua; 4 - nogaowne CToRkM; 5 - 06paTHbie cToaxu;6 - 803RyWIHaR
nukua; 7 - B03gyxoc6opHuK; 8 - pacwmpurensissi 6Gax; 9 - nacoc;
10 - pacwupurensHan rpyGa
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1. Gonee nosHOK TennooTgayeit (NO cpaBHEHMIO C cUcTe-
MOM C eCTECTBEHHON LUMPKYNRUWXENR BOOK);

2. OTCYTCTBMEM NOTEPDL TEMNIOHOCUTENS Ha UCTIApeHNe;

3. BO3MOXHOCTBIO UCMOMBL30BAHUA TPYO HeBonblore au-
aMeTpa, YTO 3HAYUTENbHO COKPALAET Pacxon CTPOUTENbHbIX
mMaTepuanos u obneryaeT MOHTaX CUCTEMbI;

4. HebBonblO pa3HuLeli TeMnepaTypsl HarpeToro U Ox-
NaXAeHHOro TenAOHOCUTeNS!, YTO YBE/IMYMBART CPOK CIYXO6h!
BOAOIPERHOro Kovna (M3-3a OTCYTCTBUA Heo6X04MMOCTU Ne-
perpesaTb BOAY);

5. BO3BMOXHOCTHLIO PEryMpoOBaTL MOLLHOCTH BCEM cUcTe-
MBIl OTOTINEHUS U TOMIMEPATYPL! BO3AYXA B XUNLIX NOMELLEHN~
sx, yT0 0o6ecneunsaet Gonee BLICOKYIO CTeNeHb KoMpopTa.

B uenom otonvtensHas cuctema ¢ NpUHYAUTENbLHOM u1p-
Kynsiumen TennoHocutensa Gonee yaofHa 8 aKcruyatauwy,
A2 N KauyecTBO Takol CMCTeMbI BhILLS,

Bb1bop uMpKYNSIYMOHHOIO Hacoca

Ny4we nopyunThb BuIGOP LUMPKYRALMOHHOMO HAacoca cneun-
anucty. Ecnn 310 Mo KakmM-TO NpUiMHaM HeBO3MOXHO, cne-
DYET y4eCTb, YTO XOPOLUUIA UWPKYNSLMOHHBEIA HACOC A0AXEH
COOTBETCTBOBATL CROAYIOWUM TReboBaHUAM:

1. HU3KOE BHepronoTpedbneHue;

2. BLICOKAA HAAEXHOCTb Pabovui 6e3 TexHu4eckoro 06-
CNYXVNBaHUS;

3. anuTenkHblii CpoK CRyXO6h!.

Dns oTonneHus 3aropoaHoOro Aoma nnowaaeio Metee 250
M2 PEKOMEHAYIOT LMPKYARUMOHHBLIE RACOCH! C MaKCManbHON
NPOVN3IBOAUTENBHOCTRIO A0 3,5 M3/4 U MakCHManbHbIM HaMo-
pom po 0,4 atm. Ansa otonneumsa aoma naocwanbio ot 250 M2
B0 350 M2 peKOMEHOYIOTCA HACOCh C MAKCUMasbHON Npouna-
BOAUTENLHOCTLIO A0 4,5 M3/4 ¥ MakCUMansHLIM HaNnopoMm Ao
0,6 atM. ina oTonnerun xe apaHna nnolaabo ot 350 M2 go
800 M2 pexoMeHAYIOTCA HACOCH C MAaKCUMaNkHOW NPOU3BO-
AVTenbHOoCThio Ao 11 M3/4 1 MakcuMansHelM Hanopom ao 0,8
aT™. bornee TouYHbIN pacyeT MOLHOCTU LMPKYASLIMOHHOMO Ha-
coca NPOU3BOAUTCH C YUOTOM:

2* 35



— pAuvameTpa TpyG;

— 06uwei npoTaXeHHOCTHN TPyGonposoaa;

— marepmana, u3 KOTOPOro UsroToBReHb! TpyGbt;

— KONMYECTBA U TUNA OTONUTENbHBLIX NPNBOPOB,;

— BWAA 3anopHO-perynmpyrouieil apmartypel;

— BWAa aBTOMAaTHKK (NPpK ee Hannuunun).,

MpamMoTHO NoOAOOPaHHLIR LUMPKYNSUMOHHLIA Hacoc Gyaet
paborartb 6e3 nepeboes Ha NPOTAXEHNN BCEro OTONUTENLHO-
ro ceaoHa. Mpu STOM Ha MONHYID MOLWKHOCTL Hacoc Gyaer
dyHKUUOHMpOBaTL Becero 10 gHei B rogy. B octanbHbie GHA
MOWHOCTbL HACOCa MOXET NOCTOAHHO MEHAETLCH, BPYUHYIO
uwnu asroMaTudeckun. LIMpKynaLMOHHLIE HACOCH! C NEKTPOH-
HOM perynnupoexoii YacTOTh BpawieHus Asuratens (Tak Hasbi-
BaeMbie "perynmpyemnle Hacocs!”) NO3BONAIOT CHU3AUTL aHEp-
rosarpartbl 8 cpeaHeM Ha 40 %, nabexarb Nossnesns Wwyma
8 TPyObONpoBOAax U TEPMOpPerynatopax, a Takke yBeaninTb
cpok cnyx6u npubopa. Takoit HacCOC aBTOMATUHECKU MEHRET
4acTOTy BpaleHus AsuraTens 8 3aBUCUMOCTY OT NOTPeGHOC:
TN OTONUTENLHOW cucTemsl. MNpu aTom Tpebyemblii Hanop Ha-
coca, pasHbliA r’MAPaBAUYECKOMY COMPOTUBASHUIO CUCTEMbI
BOASHOFO OTONNEHUN, OCTAeTCA NMOCTORHHLIM, Ellle HenasHo
perynupyeMbie HacocChl CTOMAN B8ABOE [OPOXEe 1PaAVNUNOH-
HBIX  UMPKYASUUOHHBIX HacocoB. OaHAKo KOMNaRWUSA -
"Grundfos” Bbinyctuna Hacocl Alpha ¢ aneKTrpoHHOi perynu-
POBKOW, CTOMMOCTb KOTOPOro He HAMHOrO Bhbillle CTOMMOCTU
TPagULIMOHHOMO Hacoca. B oTanuMe OT NPOYUX perynnpyemoix
Hacocos Alpha He HyxBaeTca B AONUAHUTEALHOW HacTponke
nepeA NyckoM B aKCnnyarauuio.

MpuviobpeTan UMPKYNAUMOHHLIA HAacoC, nMeliTe B BUAY, HTU
OH He MOXeT paboTaTb B YCIOBUSAX CKOMNEHWA BO3gyxa B Ter-
noHocutene, NoaToMy 8 CUCTEME C NPUHYKGUTENLHOW LUNPKY-
nsiuvein TennoHocuTenn HeoBxoANMO NPesycMOTPeTL ycTas
HOBKY aBTOMATHYECKUX BO3AYXOOTBOAHNKOB.

B HacTosllee BpeMs Ha pOCCUACKOM pbiHKe LUMPOKO Npeg-
CTaBAeHb UMPKYAAUMOHHBIE HACOCH! OT@YECTBEHHOIO U 3apy-
6exHoro npounssoacTea. Cpean POCCUIRCKUX UMPKYIALKOH-
HbIX HacocoB HaubGonee NONYASiPHL MaNOWyYMHbLIe AUaro-
HanbHble Hacock! Tuna LUHUNC (purc. 3) vnu LIBU (puc. 4),
KoTOpble 06beaAVHEHb! B €4UHbIA 610K C 3neKTpogsuraTenem
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1 3aKPennAloT HenoCpPeacTBeHHO Ha TPyBax, U MHOrouYucneH-
HblE UMPKYNAUMOHHBIE HacoCk! cemeiicTaa "THom ' (puc. 5).

CoBpeMeHHble UMPKYASLMOHHBIE HacoChi UMMOPTHOro
NPON3BOACTBA — 3TO NpenMyuiecTBeHHO BecliymHble Bec-
CanbHUKOBLIE YCTpOMCcTBa, OGOpPYyAOBaHHLIE ABUraTenem
C "MOKPLIM™ POTOPOM, PACROMIOXEHHLIM B TenaoHocuTene
W OTAENEHHBIM OT CTAaTOPAa TOHKOMK 3alUMTHOM runb3oit. Obna-
nas Hebonblivmy radapnTHbiMK pasMepamMin ¥t ManbiM BECOM,
6eccanbHUKOBLIVE HACOC KPensT Ha TpySonposoaax 6e3 no-
NONKUTENLHOM OMOoPLI.

MupoBbii nngepom no Npous3BoacTeY HACOCOB CHNTAETCA
Hemeukaa komnauma "Grundfos”. LUnpkynaumoHHeie HAcoChH!
3TON GUPMBbI U3rOTaBNNBAIOT U3 HYryHa, ¢ paboyumM Konecom
N3 HepXxaseiowel cTan NN BbICOKONPOYHOro KOMNO3UTHOro
marepvana. lNinb3a, 3awuiaiowans cTaTop, - Takke na He-
pxasetouielt ctanun. MNogumntnky 3 kepaMuku obecneyusa-
10T NPOAOMXUTENLHBLIV CPOK CRyXObl., BONBLWWHCTBO HACOCOB
"Grundfos” nmerot dyHKuMIo gebnokuposaHusi, obecneynsa-
owyo paboTy Hacoca B peXnMe KOPOTKUX BKIIOYEHWUIA/Bbi-
KNIOYEHWA NpU nonagaH B HACOC NOCTOPOHHMX 4acTuiy
¥ npu nycke npnbopa nocne AANTENLHOrO neproaa 6Geanei-
cTeua. Boobule, umpkynaunoxHbie Hacochk! "Grundfos” cuura-
10T CambiM¥ HAAEXHBIMU HAaCOCaMy B MUpe.

Puc. 3. Unpxynaymornsiék Hacoc LHHUMNC:
1 - xoneco paboyee; 2 - Kopnyc Hacoca; 3 - yNNOTHENHAE - CANBHKK;
4 - san gsurarens
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Puc. 4. Bnaronanvusii nacoc UBLY:
1 - xopniyc; 2 - HarHeTaTesnIbHbIA NaTpybox;
3 - xonTpdnaney ans npucoennHeHus
TRYOM; 4 - 3A6KTPORBHTaTE /b

Puc. 5. Buewnunit BuR UBPKYNSUMONHBIX
Hacocos cemesicraa "THOM™
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Tabnuua 3. LupxynauuoHHste HacocHl "FHOM”

Mogpenb Hacoca | MowHoCTL Macca, kt Nopaua, Hanop, M
nsurarens, . M3/4
kBT
om 10-10 11 21 10 10
4om 16-16 17 31 16 16
oM 25-20 55 52 25 20
fHOM 40-25T 4 58 40 25
THom 53-10T 4 58 53 10
fHom 100-25 15 140 100 25
Mom 16-16 B2 2,2 76 16 16
T3
MHom 100-25 B2 15 250 100 25
T3
PA3EN 3.
KOHOUTYPALIUA CUCTEM BOAAHOTO
OTONNEHNA
Bapuanrsl koHQurypayni

Cuctema BOAAHOro OTOMAEHWA 3aropofHoOro goma
BKNIoYaeT B Ce65 KOTENbHbIN NYHKT, CUCTEMY Pa3e_oaKn TPY-
6onpoBoaos U OTONUTENbHbLIE NPUbOopLL. MpKn aToM oHA MO-
XEeT UMETb HEeCKONbKO BapuaHToB pa3soaku Tpyb B 3aBUCH-

MOCTU OT!

— MecCTa fipoKnNagKM nopaiouier marucrpanu (cucremst

C BepPXHel ¥ HUXHeW pasBonkoi);
— cnocoba npucoeamHeRna 0ToNUTENbHBIX MPUBOPOB K No-

bAoWmM cToskam (opHOTPYOHbIEe N ABYXTPYOHbLIE CUCTEMDI);
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Ta6nuua 4. BuiGop KOHPUIypatius CUCTEMBS BOORHOrc OTONNGHUSR
8 3aBUCHMOCTH OT ccOoGeHHOCTe) foma

TpeboBakif K CUCTOMS BOARHOIO OTONIGHUS
Twn
saropogHoro | Uupxyasuma | Kokncrpyxuus {Tonnmeo| Buicota
Roma TENNOHOCUTONR | CTONKTEONBHON ABIMOBGHA
CUCTOMEY TPYyOu
OpHoaTaxHui! | ecTecTeenHan neyxrpyGHan, | nioGoe | He mexee
C KPYTOM Kpbi- | ¥ NpuHyau- | C BepxHen nnu 10wm
wew, ¢ nogea- TeNbtian HuxXHeW pas-
nowm v 6ea Hero BOQKOH, C 8ep-
TUKANLHLIMA
CTORKaMN
OpHO3TaxXHbI | ectecTBeHHaR opHoTpyGHaa | ra3oo6- | He Gonee
C MNOCKOW kPt~ | UnK NpuHyau- vAn AsyxTpy6- 1 pasHoe 6M
Wen, ¢ noasa- | TencHaa (npea- | Has, ¢ ropuaou- | unm xug-
noMm nGea Hero | noutuTenciee) |TanbHLIMU CTOR- Koe
xamu
BeyxaTaxHulid | ectecrsensan nsyxpybuan, | nwoGoe | He meHee
(v sblwe) ¢ kpy-| wnun npuHyan- | © BepxHet uan 10m
TOW Unu NAOC- TENLHAR HWXHER pas-
KOW Kpblle#, BOOXOW, C Bap-
C rnonganom TUKANBHBIMUY
crosKamMu

— pacnofoXeHUs CTOAKOB (CMCTEMbLI C BEPTUKANLHBIMU
W FOPU3OHTANLHLIMU CTOSKaMU);

— CXeMbl NPOKNAanKyn MarncTpany (cucrteMbl TYNUKOBLIE
1 C NONYTHLIM ABMREHUEM BOAL B MarucTpansx).

DaHHol uHdopmaumed He cTout npeHebperaTb, TaK Kak
WMEHHO OT CXEMb! Pa3BOaKM TPYD 33BUCKUT ypoBeHs KOoMGOop«
Ta B 0TannMsaeMoM aome.

Cucremsl € BepxHed H HUXHEW Pa3BOAKOHA
Mpv BepxHen passoake HarperTas Boaa nocrynaer B cToa-
Ku ceepxy (v3 YeppavHoro noMeleHun), a npu HUXHER pas-

BOAKe — CHWU3Y (M3 noasana). Mpur 3TOM HeaasucMo OT TMNA
Pa3BOAKM paclwmpuTenbchuiii 62K MOHTUPYIOT B C2MOI BLICO-
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Pisc. 6. AeyxTpy6HAas cXCisa BORRHONO OTONNCHNAS
a - ¢ epxneyi passonxod; 6 - ¢ rwkKNes paseogKadi; 1 - rnagnbi
cronx; 2 - TpyGonposoq c6parioid eoas!; 8 - xkoten;
4 - pactunspyrenshsii 6avok; § - HarpeBarTenbHLIe NpHEopsI;
6 - nepesnvg; 7 - NpogOXPaHATEAbLHDIA TRYGONPOBOR;
8 - BoaaywmHas Tpyta

KOI TOUuKe OTONUTENLHON CUCTeME! (Ha Yepaake), a _RoAorpei-
HbIlA KOTEN YCTaHaBNKBaloT 8 NOLBaNe UAM Ha NepBOM 3Taxe
{puc. 6).
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OarHoTpyGHbIe U ABYXTPYOHbIE CHCTEMb]

Bo Bcem muMpe pacnpocTpaHeHa AsyxTpybHaa cuctema
oTonnexus, B TO Bpemsa kak B Poccuu B nopasnsiowtem 60nb-
WKHCTBE CRy4YaeB OTONUTENbHLIE CUCTEMb! — OBHOTPYBHbIO.

OAaHOTPYOHBI® CUCTEMbl BOASIHOIO OTONNIEHNST HE UMEIOT
o6paTHbiX CTOSKOB U COBMEWIRIOT B OAHON BeTBU yHKUUU
MarucTpany, cToska n nogsoaxu. NMosToMy oxnaxaeHHan 8o-
Aa 8 0AHOTPYGHLIX CUCTEMAX BO3BPALLAETCA B BOROIPeiiHbIil
KOTEN MO I0AAWMM cTosKaM. TennoHocuTenn nocnenosa-
TeNbHO NepexoauT OT OAHOrO OTONUTENLHOrO Npnbopa K aApy-
romy, NPy 3TOM.ero OxnaxaeHne HaumHaeTcs yxe 8 npubopax
BEPXHUX 3TaXKEeH, OTKyla CMECb HarpeToi 1 OXNaXAeHHOM BO-
B! NOCTYNAaET B OTONUTEAIbHLIE NPNOOPSLE HUXKHUX aTaxel. Tak
KaKk temnepatypa BOAbl B' HXHUX OTONUTENbHLIX npubopax
HUXe TemrepaTypbl Boabl B BepxHux npubopax, To Harpesa-
TenbHan NoBePXHOCTh Y HMXHUX NpGopoB aomkHa bbiTb He-
CKONLKO Gonble NOBEPXHOCTU Harpesa Npubopos, pacnosno-
XEHHbIX Ha BEPXHMX aTaxax. Kpome Toro, npuiMeHerne oaHo-
Tpy6HOI CUCTEMbI C NOCNenoBaTenbHbIM NOACOEANHEHVIEM
oTonNUTENbHLIM NPUGOPOB NPeabABRAET K NOCNERHUM BbiCO-
Kue TpeboBaHMUs NO NPOYHOCTY.

OpHoTpyOHble CUCTEMBI OTONACHUA MOHTUPYIOT NO ABYM
cxemam:

1. C3aMbiKalOWLMMM yHACTKaMU CUCTEMb! — NPU TaKoii Cxe-
Me B OTONUTESNbHbIE NPUOOPLI Ha BEPXHUX 3Taxax nocTynaer
TONbLKO 4acTb BOAbI, OCTaNbHaA BOAA ONYCKAETCA MO CTOAKY .
K HUXHUM npnbopam;

2. c NPOTOYHOW CUCTEMOIL — NPU Takoi Cxeme Boaa NpPo-
XOAuT 4epe3 BCe OTonuTenbHbie NPUBOopPL!, HaunHas C Bepx-
HUX BTAXKEN W 3aKaHYUBaA HUXXKHAMMW; TakuM o6pa3om, K H1X-
Hum Npubopam NOCTynaeT NONHOCTLIO OXNaxXAeHHan BoaA.

Npu npoToyHON cxeme oaHOTPYEHOK CUCTEMb! OTOMNEHUS
Henb3A ycTaHasnUBaTb y oTonuTensHuiX NpuGopos OObIYHbIe
KpaHbi ABOMHON Perynuposku, TaK Kak YacTuiHoe nepexkpbl-
TUe BOOb! Y OAHOMO Npubopa asToMarnyeckyu ymeHlbluaeT no-
Aavy BOAbl BO BCE OCTanbHbie OToNUTENbHbie Npubopul, npu-
coepuHeHHble K CTORKY. MoAHOE nepekpuITue OAHOMO N3 Kpa-
HOB Bbi3biBaeT NpeKpalleHme LMPKynsuMy BoAbI B OTONUTENb-
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Puc. 7. Mepenyck TeNNOHOCHTENS YEPe3 NepexpHTLii PpanuaTop npm
nomoun rnepempsixn (“'Gadnaca’):
1 - Ga#inac; 2 - paguarop

HOW cucTeme. MHade rosops, Npy NPOTOYHOW Cxeme OgHO-
TPYOHOM CUCTEMBI OTOMAEHUS OTCYTCTBYET BO3MOXHOCTb pe-
rynupoBaTth TeMrnepartypy BO3gyxa 8 XuNblX ROMELLEeHNSX.

YripasneHue OOQHOTPYOHON CUCTEMOIt BOARHOIO oTonsne-
HUR 3aTPYAHNTENBHO U Hepeako TpebyeT cneumanbHbIX yXuiLy-
pPEeHWi. B 4acTHOCTM QNS opraHuM3auun nepenycka TenioHo-
CUTENA Yyepes NepPeKpbIThIA OTONUTENbLHLIA NPUSOp Heobxo-
AnMO Ucnon,3osaTh 6aiinacsl (Nepembiukn) (puc. 7). baiina-
Cbl NO3BOSAIOT perynmposaTtb o6bem nocTynawouleil 8 oTonun-
TenbHbld Npubop BOALI U, NpYU HeabxoanMaocTh, MoryT ObiThb
UCRONL30BAHHBIMMK B KayecTBe 3arnywky. OaHako yctaHoeka
Gaiinacos HeceT ¢ co60l U HENPUATHLIE MOMEHTBE yXyauie-
HUEe BHEWHEro BUAA CUCTEMBI U BLICOKYIO TEMMEPATYPY Ha No-
BepxHoCTY TPyObl CTOSKA Y Nepenycka.

Mo cpaBHeHWIO ¢ ABYXTPYBHBIMK, OBHOTPYOHBIE CUCTEMBI
BOOAHOrO OTOMNJIEHUSA Hepeako obnagaloT npusnekaTenbHbIM
BHEWHMM BUAOM, nerdye MOHTUPYIOTCA WU Aewlesne CTOAT,
HO WX MOXHO MCMOMb30BaTk TONLKO B AOMAX C YepAaYHbIMU
noMeLLeHnaMI, rge eCTe BO3MOXHOCTb YCTPOUTL CUCTEMY
C BEPXHEW pa3soaKon.

B cnydae ¢ g4syxTpyGHOM cucTemoid BoAAHOro OTONIERNS
K Kaxgomy oTonuTensHomy npubopy noaxogsit 2 TpyObl —
npsMaa n o6partHasn. Mo nepBoit HarpeTblid TeNNOHOCUTESb
noCTynaeT B OTONUTENbHLI NPUOOP, NO BTOPOR yxe oxnax-
AEHHbIA TennoHocuTeNnb BeiTekaeT M3 npubopa. MNpy 3TOM
TPyObl MOryT ObITh pa3BefeHbl HECKONLKUMYU cnocobamu:
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1. "ssespoit”, korpa npsMan n oSpatHas TPy TAHYTCH
K KaXpomy oronurensHoMy npmnbopy oT obuient "rpebexxu”
{puc. 8 a). B sTom cayuae 1 npaman Tpy6a, OTXOAALLARA OT BO-
porpeiiHoro kotna, u obpatnan Tpyba, BO3BpPAaLLAOLIANCS
K HEMY, Pa3BeTB/IAIOTCA Ha HECKONLKO YacTe, MO KoNMYecTay
oTonuTentHbiX NPUGopos B AoMe.

2. "wneiidpom”, xorga npsman U obpaTHaa Tpybu nocne-
poBatenibtHO obxoAaT paa  oTonuTenbHuiX npubopos
(puc. 86). iIpn Takow passoaxe Tpyd oTonuTensHsie nouco-
pbl, pacnonoxeiHbie 6naKxe K reHepaTopy Tenna, HaxoaaTcs
B 6onee BLIUIPLILLHOM NONOXEHUWU, TaK Kak UM aocTaeTtcs
6onbue Tenna. fabys pasHuua B TeMnepaTtype TennoHocure-
na n, cnepgosartencHo, B BeAVYMHE TeNNOOTAAYM OTONUTeNb-

@ [l

Puc. 8. Cnocobui BuinonHenns, AByXTPYyGHOR pasBoaKkn:
a - cnocob paasoaqxwu “ssesna’’; 6 - cnocob passonxu “unedd’’;
1 - npsras TpyGa; 2 - obparHas Tpy6a; 3 - OTORNTEIbHBIE NPHOOPL.



HbIx NPU6OPOB He Bbiia eNUILIKOM 60bLLLOI, ceverne Tpyd no
Mepe NpubnrxeHUs K BOLOrPEHOMY KOT/Y YBeNUYMBAIOT.

MNown pBYXTPYOHON cucreme BOPAHOrO OoTonfeHua Rerde
perynupoBaTth TeMnepaTypy Bo3ayxa B NOMELLEHUNX, a 3Ha-
4uT, Takaa kondurypauus Tpybonposona 6onee yaobHa B yn-
paBneHnn. VimeHHo asyxTpyOHYIO CUCTEMY OTONMAGHUA PEeKo-
MEHAYIOT UCNONL308aTh B 3arOPOLHbLIX [OMAaX NOCTOSHHOMO
NPOXuBaHUA.

CucTeMsl C BELTUKASIbHLIMHA
N rOPN3OHTATBHBIMY CTOSIKaAM#

B cuctemMe BOASIHOrO OTONNEHNUA C BEPTVKANbHBIMI CTOR-
KamMu BCe OTONUTENbHLIE NPNGOPLI NPUCOSAUHAIOT K @ANHOMY
CTOSKY, HE3aBUCWUMO OT aTaxa (pwrc. 9).

B cucrteme xe BOQAHOTO OTONAEHUA C rOPY3OHTANLHBIMU
CTOsIKaMK OTONUTENbHLIE NPUBOP.! KAXZOro aTaxa NoaxkMio-
YalT K OTRENLHOMY CTORAKY. Takas KOHCTPYKUWS no3sonset
COKOHOMMUTL Ha CTPOUTENbHLIX MaTepuanax M MOHTaXHbIX pa-
60Tax, 0AHAKO YCAOXHART 3KCrsyaTaumio ccTeMb! ¥ cnocob-
creyeT 06pasoBaHWi0 BOBAYWHLIX NPOGOK B OTONMTENLHLIX
npubopax.

Crcremsl BOQSHOIO OTONNEHHNSA C TYIINKOBbIM U
NONYTHLIM BBUXEHUECM BOLAbI B MarvicTpanax

Tynukosan CUCTEMA OTONACHUSA XapaKTepuayeTCs unpKy-
NAUMOHHBIMK KOABLUAMK Pa3HOW DNUHLI CaMOe KOpPOTKOe
KONbUO NPOXOANT Hepesd Banxaini K BOAOrPENHOMY KOTAY
CTORK, CaMmoe HIMHHOE ~ Yepes CTONK, YAANEHHbIA OT KOoTna.

Ans cucTemsbl BOAAHOrO OTONASHNS C NONYTHEIM ABUXEHN-
eM Bogbl B Marnctpansx {(puc. 10) xapakTepHbl LMPKYASUK-
OHHble KOfblia OANH3KOBO! AANHbY, & 3HAYUT, 1 C OAUHAKOBLIM
UMPKYISILMOHHBIM CONpoTrafieHeM (Npu pasHou TennoBown
Harpyake). Yrobul Takast cuctema addexrusHo padorana, He-
06x001MO, 4TOBL! BCE CTOSIKU 1 OTONUTEILHEIR NMPHUAVD sl Ha-
XOAUNUCH B PABHLIX YCAOBUAX, YTO BO3MOXHO TOMbAY 1Y Ha-
UMM LMPKYNISUMOHHOro hacoca. Cuctema ¢ nonyTheiM ABu-
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Puc. 9. ORROTPYBHLIE CHCTEMb BOQRHOIO OTON/IBHMA C
HMCKYCCTBONHOH UMPKYNaunen:
a - C 3amMbixaIoWuMM yuacTkammu; 6 - C ropH3OHTa/IbHON NPOTOYHOMH
cucremoid; 1 - xoren; 2 - rnasnmiil cronax; 3 - pacwmpurensian Tpyda;
4 - pacuwmpurensHbii 6ax; 8 - nogaowan nuunn; & - 803QYyX0CB0PHKK;
7 - cTOsIKH; 8 - O6PaTHAR NHHAR; 9 - HECOC; 10 - TPOSiHNKYM C NPOBKamMM;
11 - yxsion
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Pnc. 10. Boganoe oronnexwe C nonyTHIM MK KHEA BOAI:
1 - xoT651; 2 - rnasnwid crosx; 3 - paciukPuTensrNN 6aK;
4 - sosgyxocBopunk; 5 - nogaolse croskn; 6 - o6paTHBIe CTOSKNA;
7 - ofpaTnan nusins; 8 - pacwunpyrensyas Tpyfa; 9 - Hacoc;
10 - nanpasnerns yxnoxa 7pys8

XeHunem Boass Tpebyert Gonbluero koavdecTsa Tpy6, no cpas-
HEKRIO C TYNWUKOBOM, a 3HA4UT, ¥ A0PpOXe CTOUT.

Konnekropnas passogxa Tpy6

Fopoackue xutenn 6onblie NPUBLIKIN K TaKoil passogxe
Tpy6, NPU KOTOPOA OTONUTENbHBIE 11PUBOPLI HA KaXA0M aTa-
Xe nocneaosarenbHO NOAKAIONAIOT K CTOSKY, NMPOHU3bIBAID-
uiemMy Bce snaHue cHu3y aposepxy. Mpu atom HabniopaeTcA
cywectBeHHas aKOHOMUSI MaTepuanoB (a UMeHHO Tpyb),
HO Kaxabiti rocneayowmniz otonutensHbin Nnpubop rpeer xy-
Xe npegpiayutero. PerynuposaHue temnepaTtypb! Bo3gyxa
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8 OAHCM NOMELEHUA HeMeA/IeHHO CKa3biBaeTCa Ha TeMne-
patype B Apyrux nomelieHua AomMa, kotopas nmbo nossiwa-
eTca, nmbo noHuxaetcs. YTobbl Takas cucrteMa oTonneHwN
sddexTneHo paborana, HeobxoaNMA AOCTATONHO CAOXHAaA
6anaHcuposka.

C TOoukn 3peHns akcnnyataummn Havbonee RomOpTHON
v 6230nacHo? ABARETCHA MNOJTAKHAA KOMNEKTOPHAA (ny4esan
nny neTnesasn) paseoaxa Tpyd, korga oronuTensHbie NpNGopsl
NOAKNIONAIOT NapannenbHO ApYr APYry C NOMOLULIO pacnpeLse-
mTenshelx "'rpeberok” (konnekTopos). OT CTORKOB TpyObl CHa-
yana pacxogaTcs K "rpebeHkam”, Haxo[AUIMMCS 8 MeTanniye-
ckux wkadax, YCTAHOBAEHHLIX HA KDKOOM 3TaxXe, a 3aTeM —
K oTONUTenLHL!M NpubopaM. PacnpeaenuTensHbie "rpebeHxn”
pasmMellaloT Takum obpasom, 4TodhL paccTosHue OT Kaxaon
"rpeGeHKn” [0 BCEX OTONUTENLHbLIX NPUOBOPOB OQHOro aTaxa
6110 NPUMEPHO OAUHAKOBON BeNUYuHLl. Ecnn paccrosiHue oT
"rpebenku” no oaHoro npuBopa 6yneT B 10 pas Gonsiue, yeM
0O ApYroro, To nepenap [asnenns Tenaodocutena Ha Bonee
DWVHHOM oTpeske OyneT HaMHOro 6onbiue, YHeM Ha KOPOTKOM.
C6anascyupoBaTth OTOMMTENBLHY!O CUCTEMY B [AHHOM Chy4ae
6yneT npakTu4eckn HeBo3aMoXHO. Pasnuua B paccroannm B 2
pasa He cyuTaeTcn KatacTpodu4eckon.

Npu KORNEKTOPHOW paasoake TPYOb NpoKnagnBeawT 6e3
COeuHEeHW 8 NONY AU B CTEHaxX AoMa B 3aluTHON Tpybe
("neTtne”). TpyHsi NpoxnanuisaoT Mo BelpaBHUBAIOLLEN CTAX-
Ke, C UCNONL3OBAHUEM CHUXAIOWEro TennonoTepm nuaons-
uMoHHOro Matepuana. Mcnono3oBaHue 3awumTHOW TPYO
NO3BOASIET NPY CNy4aitHOM NOBPEXASHUA KOMMYHUKAUUA
nerxo 3amMeHuTb ux 6e3 PaspyLweHUN HanoNLHOrO NOKPLITUR
M CTEHb.

ImasHble QOCTOMHCTBA KONAEKTOPHOW pPa3BOAkM — BO3-
MOXHOCTL CKPbLITON NPoKnanku Tpyd n oTcyTcTeue coeanHe-
HUA Mexay pacnpeaenuTensHon "rpebeHxoi” U oTonuTens-
HbiMW Npubopamu. K apyrum AGCTONHCTBaM OTHOCATCS:

— MUHUMANBHOE KOANYECTBO COeAMHUTENbHBIX AeTaned;

— AOCTYNHOCTb TOYeK CoeavHeHNa ans obcnyxusaHus;

— ncnons3oBaHdve ot "rpebeHkn” o OTONUTEeNbLHLIX NPU-
Bopos Tpy6 0ANHAKOBOro pasmepa, YTO YNpolwaeT NpoeKkTn-
POBaHME U MOHTAX OTONUTENLHONW CUCTEMBI.
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Bnarogaps KONNEKTOpHO cxeme pa3sofku TPY6 MOXHO
nerko ® NPocTo ynpasnaTe TEMNEPaTypor B NOMeEUeHUaAX Ha
pasHbIX aTaxax, He 60ACb HEKOHTPOAUPYEMbIX NOCReACTeNiA
B BUAC U3MEHEHUA TEMNepaTyps! Ha APYrux sTaxax.

HepoctaTok KCNeKTopHOW passoakm COCTOUT B 6onbluoMm
KosM4ecTBe TpYD, YTO He MOXKET He CKasaTb Ha LeHe MaTepu-
anoB U MOHTaXHbLIX paboT.

Boiymucnenue CyMMapHbIX BeTRYNH
Tennonorepb

Y nomMetiennii C ogruHaKkosbim 06bemMoM MOryT ObiTh pas-
Hble NokasaTenn TenaonoTepb, 4To OGYCNROBNEHO MHOMrMMU
¢akTopamu:

— KONMYEeCTBOM OKOH, ABepei U HaPYXXHbIX CTeH;

— MAaTepuasnoM 1 TORLLUHOR CTCH U NEePEKPLITUNA;

— TUMOM OCTEK/IeHURA;

— KORNYECTBOM ¥ TOALUWHON CTRXKEK Nona;

— HanMuuem TenNoU3oNALUNN, €€ COCTABOM U TOMUNHON;

— TUNoM ¢yHOAAMEHTa K MaTepuanamMy, U3 KoTopbix oH
WN3roTosneH;

— THNOM KPbitLK K MaTepuanaMm, us KoTopsix OHa Uaro-
TOBMNEHa.

U Bce 9TH aaHHble HeoOXCAMMO YHeCTb NPY NOACHETE Ten-
nonoTepb 3aropopHOro aoma.,

TennonoTepu 3aaHUR ONPeRENAIOTCA ABYMSA ¢dakTopamm:

1. Tennonepepayen Yepes 3NeMeHTbl KOHCTPYKUMK 38aHUS;

2. yredkamu Tenna 4yepes anemMeHTbi KOHCTPYKLUMU 3BaHUS.

Norepu Ha Tennonepepayy pPaccYNTLIBAIOT NO popmyne:

P1 = (DIT - DOT) x U x A (BT),

roe DIT - Tpebyeman TemnepaTtypa BHYTPU NoMewleHus, ‘C

DOT - Tpebyeman MUHUMANLHO BO3MOXHARA Temrepartypa
CHapy>Xu rnomeLeHna (3aBUCUT OT KIMMaTMYeCKux ycnosui), °C

U - cymmapHbiit KoapduumeHT Tennonepenasy ANA AaH-
HOro nomeulerus, Bt/ m2,

A - obuwas nnowans AaHHOro NOMELLEHNA, M2,

PacueT Tennonorepb BCEro 3aropoaHoro Aoma npeanona-
raeT pacyeT TennonoTepPb Kaxa[oro oOTAeNbHOro NOMeLWeHUs.
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MlosToMy cHauyana BenuunHy P pacCuMTLIBAIOT AAS KaXAOro
OTAENLHOTO NOMELLEHUS. X cyMma COCTaBnfeT CyMMapHble
TennonoTepu BCEro 3aanuns.

BennuuHa HEeKOHTPOMMPYEMbIX YTEYEK TenNa 4epel ane-
MEHTb! KORCTPYKLMIA 35aHWA (B TOM $UCHe Yepes OKHa 1 paepu)
3aBNCUT OT MECTOPACTIONOXKEHUS NOMA, ero KOHCTPYKUXK U pe-
XYMa aKcnayaTtauuu, a Takke OT poabt BeTpoB. B cpepgHem ko-
adpdUUMERT "HenpegHaMepeHHOW BeHTUNAaUMKM” (nidunsTpa-
umn) coctasnsiet 0,2-0,5 o6bema noMeleHun 8 1 4ac.

MowmHocTs, Heobxoaumas ans Harpesa MHPUNLTPALMOK-
HOTO BO3AYyXa, BbiuncAsioT no ¢popmyne:

P2 ={DIT - DOT) x 0,35 x L (B7),

roe L - o6beM nHpunbTpaLMoHHOro Bosayxa, Kyb.mM/u4

YcTraioBmB CYMMapHYIO BEANUYMHY TerionoTepb BCEro aa-
ropogHOTO AOMA U Pa3MER HEKOHTPOMPYEMBbIX yTe4eK Tenna,
nerko paccyutarh Tpefyemy:o MOLHOCTb OTONUTENEHON CUC-
Tembl, HeoOxooumylo anst noaaepxaHusa komeopTHCk TeMne-
paTypb! BHYTPU MNOMEWEHAS,

H10o6bl anropuTM BHIYMCACHMIA CTafN OKOHYaATenbHO SICEeH,
PacCMOTPUM KOHKPETHLIA NpuMep pacveTa MOLLHOCTW OTO-
NMUTEeNbHOW CUCTEMDI:

O6bexT — MexaHn4eckas MactTepcKas

DIT=18°C

DOT=20°C

Nnowans mactepckoi = 30x20M = 600 m2

Buicora NOToNKo8 = 5 M; €TeHbl BLHIOAHEHN! U3.CTPOUTENb-
HbIX NAHENICA U NMEIOT TENNION3ORKLIWO TOARLMHOM 15 CM ; no-
TONOK — M3 NaHenen ¢ Teniousonsuyved TonuwmuHon 25 cm.

O6bem macTepckon = 600 M2 x 5 m = 3000 M3

MNMnocuanb OKOH (C ABOHHBLIM OCcTekieHuem) = 80 m?2

Maowapb neepu = 3x3 M = 9 M2

PeaynsraThl pacieta ceegeHb 8 Tabnmny 5:

L = 3000 ky6.m x 0,3 = 900 ky6.M/4

P2 =(DIT - DOT)x 0,35 x L=38 x 0,35 x 900 = 11970 Bt

P=P1+ P2=16986 Bt (wan 17 kBT) + 11970 BT (1wn 12
xBT1) =29 kBt

Ecnn HeoBxopnuMO CHXaTh TEMAEpPaTYpy B NOMeLEHNN
B HOYHOE BpEMS, HYXHO UMETb 3anac MOLLHOCTU AnNA cokpa-
WEeHNA BpeEMEHM Harpesa Bo3ayxa B 0CO00 XOfo4He AOHW.
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>
Tabnmuua S.

JNOMONT Nnowans (A), Koadpduuuentr | Tennonorepu
KONCTPYKUUK "2 Tennonepenaun (P1), Br
(U), Br/ m2
Kpbitsa 600 0,2 4560
Cretin 420 0,3 4788
OxHa 80 2,4 7296
Asepb 9 1 342
WUroro 16986

TO eCcTb K CyMMapHO MOWHOCTH pekomeHayloT nobasuTb
20 %.

WTaK, OKOHYaTeNbHas CyMmapHas MOWHOCTL, Tpebyemas
oA 06orpesa MexaHuYecKoi MacTepCKoit, COCTaBnARET OXONoO
35 «BT.

PA3LEN 4.
BOAOIrPEKKEIE KOTANbI

O6uyas xapakrepucTika

Bogporpeiituiii KOTen - 3TO reHepaTop Ternna; ycTponcTso,
B KOTOpOM B pesyasTaTte CXurasyvis Tonnusa seipabathiBaioT
HeobXxoauMoe Tenno, nepepaloLiee XMAKOMY TENOHOCUTe-
nio. KOHCTPYKTUBHO BCE COBPEMEHHbI@ BOAOIPEAHBIE KOTSb
YCTPOEHB NO OOHOWA Cxeme: MeTanfnuydeckui kopnyc bonee
UNN MeHee COBPEMEHHOro gusaiHa € TennooGMeHHUKOM
BHyTpW. HarpeTbili B TennooBMeHHUKe TENIOHOCUTeNb NOCTY-
naet no Tpybam K otTonuTtensHLIM npubopam. Hesasucumo ot
GUpMBbI-NPONIBOAUTENN BOQOTPENHLIR KOTENn npeacrasnser
coboit caMoe CNOXHOE K, Kak CRencTane, caMoe goporoe yc-
TPOWCTBO BCE CUCTEMBI BORRHOrO oTorneHnsa. UMeHHO no-
BTOMY K BLIOOPY OTOMUTENLHOrO KOTNA HYXHO NOAXOAUTE CO
BCeil Cepbe3HOCTLIO.
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CeropHsi Ha pOCCUIACKOM PhIHKE NpeacTaBneHkL: BOAOrpeii-
Hbi@ KOTAbl APAKTU4ECKW BCeX KPYNHeWunx 3apyOeXHbiX
¥ OTEYECTBEHHLIX NPOU3BOAUTENEN OTONUTRNLHON TEXHUKK.
Kak xe He noTepaTLea cpeay Takoro obunusi ToBapos U Bbl-
6paTh UMEHKRO TO, 4TO 6osee BCEro NOAXoAUT BaltemMy 3aro-
posHoMy BoMy?

Npn Buibope OTONUTENLHOTO KoTna o6paLaloT BHUMaHWe
Ha Creayowite MOMeHTh!!

1. BYA TONAMUBA — TBEPAOE, XUOKCE UnNv rascobpasHoe;

2. HOMMHaNLHYIO MOWHKHOCTL KOTNA;

3. dyHKuMoHanLHoe HasHa4eHue kowia — ana oborpesa,
rops4erc B0A0CHaGXeRNS UAY TOFO U QPYroro;

4. ypoBeHb aBTOMaTUKKN KOTEesNbHOro obopygosaxus.

MomMnmMo NepeuncneHHbiX Kputepues exibopa Boporpeii-
HOro KOTna, Cywecrsyer u apyrne, MeHee aHaynmbole, HO He
nocnepgxue: Matepuan, u3 KOTOPOro UaroTosneH koten, raba-
pUTHbIE pasMepsl U BEC KOTNa, ero CTouMocTb U np. Ana og-
HUX NoKynaTenen aty NapaMmeTpsb! MOryT 0Ka3aTrbCA HEBaXHbi-
MU, Apyrie xe yaenat um ocoboe BHUMaHUE.,

Mpexae 4eM oTNPaBNATLCS B MarasuH 3a obopyaosaHu-
eM Ansl BOQAHOW CUCTEMbI OTONneHuA, HeobBxoaumo onpe-
O8AnTLCA C BUAOM ToMNUBa, Ha KOTOpoM GyaeT paboTath
BOROrPeviHbIvi KoTen. HaunHatb HYXHO € NOCeWeHnA paioH-
HOA unu cbnacTHOK aaMHHUCTPaLMNY, rae Bac NPOCBETAT NOo
AOBOAY TOro, KakWe BuAbl TONAMBA UCNOAL3YIOT B BAHHON
MECTHOCTM W KakoBbi epCrneKkTUBLl pasBuTua Ha Gnuxaii-
wue ¥ oTaaneHnble BO BpeMeHu CPoku (NAaHUpYIOT v Npo-
BECTU ra3aonpoBofg UNK HeT, KaKOBbLI YCHOSUS NOAKNIOHEHUNA
K HeMy 1 nip.).

CTOMMOCTb TONAKBA COCTABAKET OCHOBHYIO YACTb 3KCNAY-
aTauMoHHbBIX pacxoLos. Ha ceroaHs B Poccuu cambiM petue-
BbiM ¥ AOCTYIMHLIM TOMJIMBOM SBNSISTCH MaruCTpanbHsisi raa.
Mpu cxuranumn rasa nonyyaetcs Gonblue NONE3HOro Tenna,
4yeM Mpu cxuraHum niBoro Apyroro suMga OpPraHU4ecKoro
TONAKBA, & B NPOAYKTax CropaHWA COAESPXUTCA MEHLUIe
BpeOHbiX BewecTs, sarpsaHsiowmx armocdepy. Tak kak cxu-
raHKe rasa NpoucxoanT NOYTU NONHOCTLIO, B TONNUBHYKE OC-
TaeTcs MeHblWe caxu, 4To obnervaeT yxon 3a kotnom. Maru-
cTpanbHblil ras usbasnseT 0T HeocOxoaAMMOCTHY BRenaTth 3anacut
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TOMNWBA, a y4eT ero pacxoga fAerko opraHu3oBaTb npu NOMo-
LM ra30BoIro cyeTymuka. KpomMe Toro, BoOAOrpeiinbie KOTbi, pa-
foTaiolme Ha NPUPOJHOM rase, NpaxTUiecku He nogeepra-
IOTCA KOPPO3UK U ABAKIOTCH Bonee JonroBeyHbl, YeM TBepao-
TONAUBHLIE WY XuaxoTonusHble cobpaTten. U Bce 6bi Gbino
Xopowo, ecnu Gul rascsule KoL MOXHO ObiNo NOCTaBUTb
B mobom zaropogHom gome. Mpobnema xe 3aknouyaeTcs
B TOM, 4TO MarucTpasnbHbii ra3 AoCTYNeH [anNeKo He BCEM.
Kak npasuno, rasonposoabl NPOAOXKEHD HA TEPPUTOPUN Ha-
CeneHHLIX NYHKTOB C "UCTOpMei”™, a He BOSHUKILNX BYepa Ha
nNycToM MecTe.

OTonnexne Ha gnaensHOM Tonanse (Conapke) — Hesasn-
cuMmoe, HO MO3TOMYy ¥ camoe poporoe. [lokynasa Bogorpei-
HbIit KOTEeN C AU3eNbHOM roPenkom, Bel npuodpeTaeTe RONOA-
HUTENLRYIO rONOBHYI0 60/1b, HE3HAKOMYIO BAaASNbLUAM Fra3o-
BbIX KOTNOB, — FAE XPaHUTb EMKOCTU C TONMBOM. Kak npasu-
No, pu3encHoe TOMAKMBO NPOAAIOT B NNACTMACCOBLIX UMK
CTanbHbIX eMKoCcTax. Mpu 3TOM NNacTUKOBLIE EMKOCTU Nerye
W Aelwlesne, OQHaxo, NPU OAUTENLHOM XpaHeHMum Tonnusa
nydlie oTAa@BaTh NpeanoudTeHve cTanbHbiM 6axkaM unm xe
NNacTMacCOBLIM 6MKOCTAM C OBORHLIMUA CTeHKaMu. XpaHuTb
XUOKOE TONAUBO MOXHO B creuuansio 05opyRoBaHHOM NO-
MeuwieHUN NNn 3aKonaHHbIMU B 3eMI0 CHapyxu aoma. Bro-
poii cnocob Gonee rMrMeHNYeH, Tak kaxk naxe oT 3aKpbITOro
AN3enbLHOro ronnuea 6yaeT ucxoamts cneunduyeckmniin 3anax
(ewe oavH MUHYC no CpasHeHWo ¢ ra3om). Bo epema pabo-
Tol BOAOrPeAHOro KoTna AnM3enbHoe ToNNMBo NONHOCTLIO UC-
napseTcs, a Napsl TONAMBa B CMECKU C BO3AYXOM CKUratOTCA.
Npu aTtom 06pasayerca Gonbiloe KOANYECTBO CEPHLIX Bbife-
NEeHNiA, KOTOPbLIE KOHABHCUPYIOT Ha CTEeHKaX KOTna, ocoberHHo
Npy HU3KOA Temnepatype TennoHocutens. B BoaorperiHbix
KOTAax C TEMNNOBOCNPUHUMAIOLLIMMUY NOBEPXHOCTAMU U3 Yyry-
HAa KOHAREHCAT MeHblle, YeM B CTanbHbiX KOTAAax, ‘NO3TOMY
OOLIYHO XUOKOTONNMBHbLIE KOTANbI BEINYCKAIOT B 4YryHHOM MC-
NONHEHUN, YTO OLYTUMO yBenusuBaeT ux Bec. B ycnosusax
BOAAHOI0 OTOMNNEHUA HA XUAKOM TONAUBe CTaHOBUTCA 0C060
aKTyanbHbIM BONPOC 06 yCTaHOBKE aBToMaTUYeCKOW cucTe-
Mbl KOHTDOAA, TaK KaK OHa 3aMETHO NOMOraeT COKOHOMUTb
TernoByIO 3Hepruio.
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Kotnbl, paGoTalowme Ha razoo6pa3HoM v An3eAkLKOM TOn-
nmBe, He TpebyloT BONOAHUTENbHLIX BPEMEHHLIX 3aTpaTr no
yXoAy 3a HUMU, TakK Kak paGoTaloT OHM aBTOMaTUYECKH Ha NPo-
TRXXEHUN BCero oTonMTenskoro cesoHa. Ot Bac NoTpebyioTcs
JiKlb Ce30HHbIe NpodunakTuyeckue paboTul, Aa N-UX MOXHO
OTAAaTb B yMenbie pyku paboTHUKOB cepsucHol cnyxoOt.

B OTMuME OT ras3osbiX U AU3ENbHLIX KOTAOB, reHepaTopbl
Tenna, paboTaiowne Ha TBep4oM Tonaunse (KamMeHHOM unu Oy-
POM yrfie, KoKce, apeBecuHe, Topde wan cnaHue), TpebyloT
Maccy BpEMEHW 1 aHeprun. HauHem ¢ Toro, 410 T8epaoTon-
JINBHLIA KOTEN NPUAETCA BPEMA OT BPEMEeHWU 3arpyXaTb TOorl-
nusoM. Manee, 3pHEKTUBHOCTL CXUraHUa TBEPAOro Tonnnea
6yneT 3HaYMTENbHO HUXE, YEM rasa Wi Ma3yTa, a 3TO 3HauuT,
yro KM, paboTui Takoro kotna He npessicut 60 % npotus KN4,
Fa3oBOro UNKU AN3ENLHOrO KOTNAA, B HEKOTOPbIX. Cayvasx [o-
cturawtero 95 %. Mocne cxuraHua TBEPAOro Tonauea ocra-
eTcs 60ALLLIOE KONMYECTBO CaXN, YTO AENaeT YXOA4 3a TBepAo-
TOMNVBHLIM KOTIOM L[OCTATOMHO Tpyaoemkum. U, HakoHeu,
ONs XpaHeHus TBepAoro Tomnea noTpebyeTcs [onoaHuTeNb-
HOE noMeLueHUe, U He MasleHbKMX pa3mepos.

CylecTBYIOT BOAOTrpeiiHbie KOTAL, KOTOPbIe MONHOCTHIO
paboTaioT OT anekTpuyeckosi cetu. Mo sHeprosaTpatam pa-
60Ta 9NeKTPUMECKOro KOTNa — HE CaMoe LelleBoe YAOBONLCT-
Bue, HO ponyckalowee MAaccy naseek s aKOHOMUW: yao06-
HYIO CUCTEMA KOHTPONA TeMnepaTypbl, IKOHOMUMHLIR PEXUM
paboTe! KOTNA, ALIOTHEIM HOYHOW Tapud u Np. FRasHaa npo-
6nema MCNONL3OBAHUA INEKTPUYECKUX KOTAOB o0ycnosneHa
nepebosmMu ¢ NOgAYEN INEKTPOIHEPTUN, HO U TYT eCTk Bbi-
xopf, — yCraHoBsieHWe 010Ka aBapuitHoro aneKkTponnuTaHua.

KomOurnuposaHHbie KOTNIb

Nyqwe npuobpecTy BoaorpeiiHsiii Koten, pabortaiotumit Ha
oAHOM Buae Tonamea. KOHCTPYKLUVA TORKK Takoro Kotna mMak-
CUMaNkHO COQTBETCTBYET 0COHEHHOCTAM Tonnuea. A aTo 03-
HayaeT, 4To. TONMBO BypeT CXUraTtsCa NPaKkmyecku NoAHo-
CFbi0, 4TO 3ameTHO yeenunt KN4 paboTtut koTna. OgHako He
y BCEX €CTb BO3MOXHOCTb MCNONb30BATh B Ka4ecTee Tonanea
MarncTpanbHbiv ras, faxe ecnu OYeHb Toro xo4ercs. B He-
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[AaBHO BbipOCLWIKE AayvHblie NOCenku ras NpPuUxXoauT ¢ onosaa-
HYEM B HECKONBKO NET, TO eCTb NOKA Bb! HE MOXETe UCNONb30-
BaTbh a3, HO B NepcnexTuee cuTyauus uameHuTcs. M Tyt 8ol
MoxeTe nprobpecTu nocnenosaTefibho 2 OTONMNTENbHBLIX KOT-
na: cHavana aneKTPUYECKUi, XUaKo- U TBepAOTOMUIUBHLIA,
a 3aTeM BOXAeNeHHbIr razosbid. Beixon HepewesbiR, Tak Kak
notpebyeT Hemanbix GUHAHCOBLIX 3aTPaT Ha npuobpeteHve
¥ YCTAHOBKY ABYX OTOMUTENbHBIX KOTACB CO BCEMU CONYTCTBY-
oMy petansmuy. Ho eCTb 1 MHOI BHIXOQ, U3 CROXUBLIEACH
cuTyaumMm — MOXHO MpuoBpecTn OTONUTeNbHblt KoTen CoO
CMEeHHO ropenkow, padotalowieil ¥ OT rasa, U 01 XUAKoro
Torymsa. Noka rasudukauys MecTHOCTHU HaxoanTCa Ha cTa-
Avn NpoekTa, TakoW koTen Bynert pabotaTs Ha AWU3ENEHOM
TONANBE, HO Kak TONLKO MO BalLieMy NOCENKY NoAayT rasonpo-
Boabl, MOXHO ByneT nepeiitTi 1 Ha raa.

KoMOuHupoBaHHbI€ KOTNLI CTOAT HECKOILKO AOPOXE KOT-
nos, paGoTalouux Ha oAHOM Buae Tonnuea, aa u KN pado-
Thl TAKMUX KOTNOB HUXe Ha 10-20 %. Kpome Toro, otonurens-
Hble KOTAbl CO CMEHHON ropenkown, kKak npasuno, umeloT
Gonblune pasMepbl: UX He MOBECUWbL HA CTEHKY Wan He pa3-
MeCcTUWbL Ha KyxHe. MpuaeTca noaymMate O BblAeNEHUU NoL
KOTeAbHbLIA NYHKT OTABNBHOIro nomelleHna. KomouHnposaH-
Holeé KOTAK Oonee HafeXHbl U A0NFOBEYHB!, YEM rasoBble.
Nepeboun c nopaveit rasa, ocobeHHO 3UMOK, ANA BRafENb-
e KOMOGUHUPOBAHHBIX KOTNOB — He fpodnema. Bceraa cy-
tecTeyeT BO3MOXHOCTb 3aMEHuUTb OQUH BMA TOMaMBaA Ha
DpYyroi. Axunnecosa naTa Takux KOTAOB ~ B MHOM: TONAUB-
HblA HacocC, [YTbEBO#A BEHTUNSTOP M NPOYME YacTU OTOMU-
TenbHbIX KOTNOB CO CMEHHOM ropenkoit paboTaioT OT anexT-
poceTu, v nepeboun ¢ nogaveit SAEKTROIHEPrUA HEMUHYEMO
npuBeayT K ocTaHoBke paboT! koTaa. Ecnn anekTposaHeprvs
GypeTr OTCyTCTBOBAaThH [OCTATOYHO [OAFO, TO B XONogHoe
BpeMs roga BO3HMKaeT PUCK 3aMOPO3UTb BOAY B cucteme
otonnenuns. Y1o6ul NOAOOHOI CUTYaLnU He NPON3OLLINO, pe-
KOMeHAYIOT HapAgy C KOMOUHUPOBAHHLIM KOTNOM YyCTaHo-
BUTb pes3epsHblit FreHepaTop BnexTPosHeprun MOoWHOCTLIO,
CoOTBeTCTBYIOWEN 06LLeil MOLWHOCTH BCero snexkTpoobopy-
AOBaHUSA B 3aropoaHOM filoMe.



MowHocTs BOAOrpeitbiX KOT/IOB

BTopkiM KpnTeprem BuiGopa OTONUTENLHOTO KOTNA CRYXUT
€ro MOLWHOCTL (TENNONPOUIBOANTENLHOCTL). OBLan 3akoHO-
MEpPHOCTb TakoBa: MOLWHOCTbL reHeparopa Ternjia [osmkHa
6biTb Ha 15-20 % Bonbsie TennonoTepb goMa. Jabbl paccymn-
TaTb TpebyeMyic MOWHKOCTbL KOTAa, He0BX0AUMO NPOU3BECTH
nepBoHavYanbHO pacyeTsl Tenionotepb aoma. Boibop xotna
no NPUMGANSUTENLHEIM BEIMUCASHUAM WKW C YHETOM OgHOro
Avb o6beMa NOMELLEHA YpeBaT CepbeaHbiMi MaTeprianb-
HEIMA f1I0TEPAMU KaK Ha MOMEHT MOKYNKW annapaTyphbl, Tak
11 NO XOAY ee sKcnayaTaumm., KoHedHo Xe, Bbl MOXeTe nepecT-
paxoBaThCA ¥ KYNUTL KOoTen GONLWON MOWHOCTW, HO B 3TOM
chy4ae BaMm NpUAEeTCA BLINOXUTbL A4eHbMM NPaKTUYeckn He 3a
4T0. YeM MOLLHEe BOAOrpeiiHbIi koTen, TeM OH A0POXE CTOWUT.
Mpy eToM BNOAHE BO3MOXHO, YTO ANA OTONNSHWA Baluero go-
Ma ONTUMAabHEIM ByQeT TEeNNOreHEPATOP 3HAYUTENLHO MEHDb-
wei MowHocT, HaoBopoT, Npy NOKYNKe KoTna ¢ HeGonbLUoMi
MOUWHOCTLIO, Bbl oBpekaeTe ce6A U CBOID CEeMbIO Ha XONoA
B MOpPO3HOe BpeMA roaa. flyyiuwnii BapuanT — He MyapUTh ca-
MHM, OPUEHTUPYACH HA TUNOBLIE PacHeThl, a AOBePUTLCA Cne-~
uManncTaMm, KOTophie ¢ NpPsaeibHoi TOYHOETHLIO ONpeaennT
MOLWHOCTE KOTNA AAR Ballero 3aropoaHoro aoMa, y4nToizas
ero 0CoBeHHOCTI,

KOHCTPYKUUA COBPEMEHHLIX OTONUTENLHBIX KOTI0B NO3BO-
nAeT UCNONL3OBATH WX B HECKONLKMUX pPeXumMax MOWHOCTW.
Ecnn 8 moAenax NpexHux Net CHMmXeHWe MOLUHOCTH Heus-
MEHHO conposoXpanoch cHmxennam KNA npnbopa, To cero-
AHs CONLLIMHCTBO BOROMPEIHbLIX KOTNOB UMEET HECKONBKO
CTyneHei MOLLHOCTH, NO3BONAIOLWX MOHVIXATL TeNAONPOons-
BOAWNTENLHOCTL KOTAA U KOANHECTBO MCNONb3YeMOoro ToNAnEa
6e3 notepu Tenna.

B pomMax ¢ npocTellnMn OTONUTENLHLIMUA CUCTEMANMK
A0 CuX Nop B noyeTe "Aeposckue cnocobul” akkyMyaunposa-
H¥A Tenna, Tak, 4ToBbl COKpaTUTL 3aTpaTthi NO 06CAYXUBA-~
HYIO BOAOTPEHHOro KOTNA HECNOXHOW KOHCTRYKUNUN, PeKo-
MECHAYIOT YCTaHOBUTHL CneuuanbHulil 6ak-akKymMynaTop Ten-
na (puc. 11). Bpema paspaaxu Haka DOMKHO COCTABAATL
He MeHee 8 uacoB (Npu padote KoTnaa 2 pa3a B CyTKW Nno 4
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Puc. 11. CscTeMa OTONNRCHNR C RPHNYRRTOIbHON UNPKYRAUHNCH
TENAOHOCHTENA M BAKOM BKKYMYRTOPOM TOMIOTH:
1 - nocrynnenue soqn; 2 - npobKoBbiA KpaK; 3 - PRCLIKPHTENbHIA
6Gax; 4 - rnaoHbif CTORK; 5 - TENAOreHERATOP; 6 - UMPKYNRUHOHKSIK
Hacoc tvna UBLY; 7 - oronurencHuiit npubop; 8 - oSpartHbiik knanaM;
9 - Tposnuk ¢ npoCxod; 10 - NoRAYE BOAN B PaKOBMHY;
11 ~ Gax-axxymyasrop

yaca). Mpun euibope TennoreHepaTtopa CneAyeT Y4UTLiBaThb,
YTO ero MOWHOCTb fgonxHa OuiTh B 3 pasa Gonsblue Bennyu-
Hbl TEenAoNoOTepPL OTANAMBaAEMOro NOMelleHus. Tonkro
B 3TOM Criy4a€ Bbl CMOXETE HE TONbKO KOMIIEHCUPOBATL
TSnAonoTepn 3aHKA, HO U "HakonuTb"” Tenno B Hake-akKy-
mynatope. Bo nabexanue noveps, tenna 6ak HeobxoanMo
TWaTenbHO TenioM30RNpOoBaTh. '

KOT/ibl C MORENNPYIOUINMY FrOpenKamu
l'locnep.Hee CNOBO B OTONUTENLHOW TEXHWKe — 3TO EOCLQO~
rpeﬁHue KOTNnbl C MOSeANPYIoWNMN repenkamy, nos3sonaio-

wnmn BeccTyneH4aTo MeHaTb MOWHOCTL Npubopa npu cTa-
6unsHom KMA. B Takux KoThax MEHAETCA KONUYECTBEHHOE COo-

57



OTHOLUEeHUE NOAABASMOro TOMNMBa W BO3AyXa: M3MeHeHue
KONUyecTsa BO3AyXa U adpoauHaAMUYECKOro CONPOTUBRAEHUA
B KaMepe CropaHnsa CONpoBOXAASTCA M3MEeHEeHUEM Konnye-
ctea tonnuea. Cpean MOBenupyiloumx ropenok B nepeylo
odepenb cneayeT BbiAeNiNTbh XUAKOTOM/INBHEIC MOAEANPYIO-
wme ropenku C npenBapuTentHLIM OQOrPesoM Tonnusa,
obecneyvsatowme MakCUManobHoe CKUraHue TonnMea u og-
HOBPEMEHHO AaioLMe BbLICOKUe IKONornyeckue nokasarenu.
Takue ropenku euie HasbiBaT "ropenkaMu CUHero nNiamMexu”
o CpaBHEHWIO |C OOLIYHBIMUA rOpenkaMu, Hbe nnama uMeer
XenTyio okpacky. s noayyeHuns rony6oro nnameHnu TonsMeo
npepsapuTensHO HarpeBaloT 3NeKTPMYECKUM Harpesatenem
nnu oBGpaTHLIM Ta308bIM NOTOKOM. pu 3TOM TONAUBG Cropa-
er ¢ 6onbiuen 3dhPekTUBHOCTLIO, a8 BuiBPOCHI BpeaHLIX Be-
LWecCTs, 3arpasHaiownx atMocdepy, 3HAUUTENLHO HXKe aony-
CTUMBGIX 2KONOrM4eCKUMN HOpMaMN 3HA4YERWIA,

Marepunansi Ans W3roroBAGHUA KOT/IOB

Kopnyc BoporpeiHoro Kotina MoXeT ObiTh BLINOAHEH N3 uy-
ryHa vnu crany. HyryHHoie KoTab! NpaKTuiecku He noasepxe-
Hbl KOPPO3nY 1 NPOYUM arpeccUeHbIM BO3JeNCTBUA, HO OTAK-
YaiTCA 60nblUINM BECOM, YTO YCNOXHAET UX TPAHCIOPTUPOB-
KY U MOHTaxX. CnaBoe MeCTO YyryHHOrO KOTnRa — HeycToryx-
B80CTb Nepea pe3kuMu nepenagamMy TeMneparypbl: MHoraa
HarpeTbiii KOTeN U3 YYryHa, HAMONHAHHLIN XONOAHORK BOOON,
MOXeT TpeCHYTb. CranbHbie KOTNL He BOATCH TeMnepaTypHbIX
CKayKoB, Tak KaK cvasns 6onee nnacTryHA, HEM YyTYH.

TennooOmeKHK BOAOrpeiHOro KoTna vakke AenatoT ua
cTanu unm dyryxa, pexe ns megn. Seccnopro, 4To Nyywmnii
TENNOOGMEHHUK — MeOHbLIA, OO0 Meab NAAaCTU4YHA U NPaKTUYe-
CKW He noasepxeHa Kopposuun. U Bce xe masHoe - He mate-
pvan, n3 KoToporo U3roTosaeH TeNNOOBMEeHHVK, a Hanu4ure
Ha ero BHYTPEHHWUX CTeHKaxX CneuuasnbHOro 3auuTHoro no-
KpbITHA. CrneunokpuiTie SBASETCS rapaHTuei Toro, 4To Ha
cTeHkax TennoobmenHunka He ByaeT ckannmBaTLCa caxa, 4To
3aMeTHO NOBLICUT TENNOOTAAYY KOT/Ia 1 COKOHOMUT TOMMBO.

MpuobpeTas OTONMTENEHLIA KOTEA, HYXHO 06pPaTUTL BHU-
MaHue ewe OaUH MOMEHT: CPOK 9KCTYaTaLn QNS YyTyYHHbIX
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KOTNOB cocTasnfeT nopsaka 50-80 net, a pns CTanbHLIX KOT-
noB — MakCUMyM 15 neT. 3TO COBCEM HE 3HAUUT, YTo cnycTa 15
NeT cTanbHOW KOTen HYXHO ByaeT BoibpackiBaTh Ha NOMOKY:
[OCTATOMHO ero BygeT MovYncTUTbL ¥ 3aMeHnTL Bhiliealine 13
CTPOS AeTanu, NOCANE HYEro KaTen MOXET NPOCAYXUTL eule He-
Mano ner.

TeBepROTONAUBHBIE KOT/Ib!

TeeppoToNAMBHbIe BOROTPeriHbIe KOTLI paGoTaloT Ha ka-
MeHHOM unau Oypom yrme, Kokce, apesecute, topde wunum
cnadue. B otivumne ar ceoux cobpaTbes, paboTalouwx Ha ra-
3e win An3enbHOM TonnBe, TBePAOTONAUBHLIE KOTNL! Tpeby-
10T Maccy BpemMeHn 1 aHeprun. HauHem ¢ Toro, 4To 3a Torno4-
HOU kamepon weobxoaumo Gypet yCTaHOBUTL KPYINIOCYTOH-
Hoe HabniogeHue, a caM KOTes MPUARTCA BpeMs OT BpeMeHn
BPYHHYIO 3arpyxarb Tonnmeom. Mocnenree o3HadvaeT, 4T0 Bam
HeoBxogumMo npuesieyb Ha cnyxby koverapa, nnGo B3ATL 3TY
TpyRoeMKyI0 ¢yHKUMIO Ha cebs. Mog pykoi ponxeH Haxo-
ANTHCR NOCTOSAHHLIA 3anac TonAusea, ANs XpaHeHns KoTOPoro
NPUOETCR OTBECTW uenoe noMetyeHue. MNpu 3ToM He CTouT
3abbiBaTh, YTO Ha AOCTABKY ¥ PA3rpy3Ky Ton/vea faike yaper
Hemano BpeMeHn u cun. HakoHew, nocne cxurasms TBepaoro
Tonnuea ocTaeTcs GoNblICGe KOANYECTBO Caxu, 4To pgenaet
yXOJ 32 KOTNOM [,0CTATOMHGO N3HYPUTENLHLIM.

IbDEKTURHOCTL CXUraHks TBEPAOIO TONANMBA 3HAUNTENb-
HO HUXe, Yem Yy rasa WM masyra, To ectb KA paboTtw TBEP-
BOTOMINBHOIrO KOTNA ganek OT XenaemMoro U He npesuilaeT
60 % npotus 80-95 % KNG,.razcBoro navm AM3ensHoro Kotna.
Euie oAMH HepoCTaTtoK TBEPAOTONAMBHOIO KOTHAA CBS3aH
C BbIHYXOEHHOR HeoOX0AUMOCTLIO NoAAEPXVBaTL NOCTORH=-
HYIO TONLMHY CROA TONANBA HA KOMOCHWKOBOW peLLeTke.

K npeumyliectBaM TBEPAOTONNIMBHLIX BOAOrPEMHbLIX KOT-
OB OTHOCATCS:

— MHOrOQYHKUMOHANBLHOCTL — KOTAL, pabotaoume Ha
TBEPAOM TON/KBE, MOLYT ObiTb MCAOAB308aHLI COBMECTHO
C KYXOHHLIMW NANTaMU,

— GOnbLoH CPoOK 3KCTIIyaTaumm — 0o 20 neT — y MyryHHbiX
koTnos v po 10-15 neT — y CranbHLIX;
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— NerkocTb B PEMOHTE: nporopeawym COKUMIO HECNOXHO
3aMeHUTL HOBOW;

— Aewesn3aHa.

Ons oTonnexus uHAMBYAYanLHLIX 3aropoaHLIX AOMOB U KOT-
Tepxei cnepyet OTAABATL NPEANOHTEHNE TBEPAOTONANBHLIM
KOT/IaM C TOTKaMy Q/IMTENBHOIO MAK 3aTAXHOrO ropeHus, pa-
GoTaoWYMM Ha TBEPAOM TONUBE BLICOKOro KayecTsa.

YyryrHbie KOT/Ibi A/IS KaMEHHOro yris

Ha kameHHOM yrne paboTaloT YYryHHbIe CeKUMOHHbIe KOT-
Nt C HAPYXHOY 06LIMBKOW U3 INCTOBOI cTanu. Mexay cekum-
SIMW KOTNA NPONOXEHa TENAOUIONSLMA N3 nucToeoro acbec-
Ta. AQbiMOBbie rasbl, OTXOAAWME OT KOTNA, UMEIOT BLICOKYIO
Temnepartypy (nopsaxa 250-400°C), 4To pe3ko CHwxaeT ad-
deKTUBHOCTL KoTna. Jabbl yMeHbWNTL TeMNapaTypy 0TXoas-
wux OLIMOBLIX rasos v yeenmuute KM, tsepaoTonnvieHuid
KOTEN PEeKOMeHAYIT NOACOeAUHATL K ALIMOBOK Tpybe Yepes
OTONUTENLHBIN LUMTOK. B 3TOM Cnyyae Npu yxXyauweHum Taru 8o
BPEM#A PacTOMNKW KOTAA OTKDLIBAIOT 3aCAOHKY NPAMOro raso-
X043 U TeM CaMbIM HANPasBASIoT ra3kl B ALIMOBYIO TRYOY. Kor-
a Tsira yCTaHOBWUTCS, 3aCNOHKY 3aKPLIBAIOT, B peayAabTare Ye-
ro raskl NepeHanpasnAioTes B OTONUTENbHLINA WUTOK.

[0 cux Nop B cenbckoi MBCTHOCTW PACNPOCTPaHeHk! vy-
FYHHbIE KOTNH cReayiowmx Mapok: KHMM, KMMM-2, KiM-1,
K4YM-2, KYM-3 v np. Bce KOTNEI paccinTaHbl Ha HEBLICOKOR
nasnexve — 0,2-0,4 MlMa. HoMuransHeii KNA - nopsaka 75
% (Npu CXuraHum aHTpauuTa mapkun AO).

Wa-3a 6onbluoro eeca HyryHHbte KOTAbL! 4OCTATOYHO TPYAO-
€MKU B YCTAHOBKE.

K4MM-2 (puc. 12) umeeT 2-4 cekummn 1 4YaCTUNHO OXNaX-
AAEMYIO KONOCHUKOBYIO pelseTKy (M3 pacnonoXeHHLIX Noove-
PEeaHO OXNaxaaeMblX 1 HeOXNAKAAEeMbIX S/TeMEHTOBR).

K4YM-1 (puc. 13) ommyaerca oT KAMM-2 Tonbko konuye-
CTBOM YYIYHHBIX CEKUMIA, KOTOPLIX Y Hero Gonswe,

K4YM-2 (puc. 14) umeer 2-8 cekunii (C TONOYHBIM OTBEP-
CTWEM B nepegHell CeKuMn) ¥ rasoxoabl ¢ yaanHMTenaMm no-
TOKa OLIMOBbLIX 308, 3HAYUTENLHO yBeanunsaowmmn KN4
BOOOrPeHOro Kotna. YAIMHUTEeNU COCTOAT U3 HYI'YHHLIX BCTA-
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Tabnnua 6. Texnuuecxkan xapaxKrepncruka

_TeSpAOCTONAUBHOTO KoTna KYMM-2

Yucno cexumii, wr,

Mowrocts, By 4 5 6
faGapuTHble paamepsl, MM:

HonavHa 520 670 750

WMpPKHA 450 450 450

BwCOTA 680 680 680
Nnouagb KONOCHUKOBOIR 0,048 0,064 0,08

peweTks, M2
16,7 19,7 22,7

EMKOCTbL KOT/A, /1t
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Puec. 13, Coxyuonnbid Bogorpeiinsisk xoren KMM-1:
A - npogonsum paspes; B - 8K cnepegy
BOK C BHYTpPEHHUMM pebpamu 1 pacnopok € OTBEPCTUAMU ANA
nNpoxoaa rasos.

KYM-2M "Xapok-2” (puc. 15) o6nanaet Tonkon gns oan-
TeNnbLHOro CropaHvs TBEpAOro TonnNuea, KoTopas, npu xena-
HN, MoxeT ObiTb NepessagHa Ha NPUPOLHLIA raa. Tono4yHan
Kamepa CHabGxXxeHa OGBOLAHLIMU PACTONOYHLIMK KaHanamu,
NO3BOMIRICLINMN NPOMIBOAUTL 3arpy3ky TOMAIMBA K NOSTHOM
obkeme 3a 1 pa3 U yBENUYMBRIOWMUMU NPOACTIXKUTEALHOCTL
paboTth koTna 6e3 agononHuTensHoro o6cnyxmneanus. O6so4-
Hble pacTONO4YHbLIe KaHanbi o0pa3oBaHbi 3a CY46T AONONHWK-
TenbHbix pebep Ha BepTUKanNbHbIX TPy6Bax HYyryHHbIX Cekumi
¥ He 3anoAHAITCA TonmMeoM. O6pa3sosBaHHoe pebpamu cek-
LMIA 3aMKHYTOE 30nLHOE NPOCTPAaHCTBO cnocobeTeyeT NOBbI-
WeHW0 NNOTHOCTU ra3a B KOTne, YTO NO3BONSAeT perynupo-
BaTb Nogavy Bo3ayxa npv pactonke NOCPEACTBOM OTKPbITUS
KpbiLLKK BO3ayxocBopHuka non HeobXoanMbIM Yrnom.
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Puc. 14. Cexyuonneiii sogorpeilnsit koren KNM-2:
1 - TpaHcopmarop; 2 - pxon aGpaTHON BoAbl; 3 - ropenKs;
4 - aneKTPOMAarHUTHIE BEHTANL; 5 - CONONONAMBIA BOHTANL;
6 - noason raza; 7 -unnnens; 8 - BxoR rasa; 9 - BxoR ropayent eoabl;
10 - raronpepsisarend

Koten K4M-2M "Xapok-2" ucnonuayiot aym oborpesa aa-
rOpOAHLIX OOMOB CTpouTenvHbiM ocbremom 300-900 ky6.m,
060OpYROBAHHLIX OTOMUTENLHON CUCTEMOI C eCTEeCTBeHHOMW
AN NPUHYANTENBHON LMPKYNALMEA TENAOHOCUTENS.

K4M-2Y "KayHac” paboTaeTt Ha TBEPAOM Tonnuee (aHTpa-
LMTE, KOKCE, KAMEHHOM Yyrne), HO MoxeT GbiTh nepeobopyno-
BaH nop rasoobpasHoe nnn aumsensHoe Toneo. Tennoem-
KOCTb KOTna MeHblie, YeM y KHM-2M "Xapok™, npu 370M HO-
MuHanbHbit KNG suiwe. WuprnHa kotna — 465 mm; suicota -
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Puc. 15. Bogorpednsisi koren KYM-2M “XKAPOK-2°':
1 - naxeT cexymii; 2 - pewerxa; 3 - WHyp acGecroesii; 4 - pyuxa;

5 - soagyxocOophuuk; 6 - ausx saonsrbiid; 7 - BT M6x12; 8 - rasixa
MS6; 9 - sawenxa; 10 - waKkba; 11 - oTpaxarens; 12 - ABEPKA HHXKHAS;
13 - xpoHwTeNn; 14 - crenxa npasas; 15 - ortpaxarens;

16 - 6onr M10x35; 17 - pyuxa; 18 - AsepKxa BepxHaN; 19 - bonr
M10x20; 20 - crenxa nesas; 21 - rypGynnsarop; 22 - KpbiluKa;

23 - npoknagxa; 24 - wTyyep; 25 - TopMOMETP MaHOMETPHYECKME;
26 - xponwuresin; 27 - oraoq; 28 - npoxnagxa; 29 - onpasa AnK
repmomerpa; 30 - npoxnanxa; 31 - TepMOMETP CTEOXKNAHHBING
32 - natpyGox rasoxona; 33 - waiba 10; 34 - nnanxa; 35 - rabnrnixa;
36 - orsog; 37 - 6onr M10x25; 38 - npoxnaaxa; 39 - crenxa npasas;
40 - saxnenxa 8x50
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YaSnuua 8. NMpoaosmxurensHocTs pabotul xotna KIM-2M ")Xapok-2~

Noxazarens AHTpaumT, xamoHHblit | KameHubiil yrons,
yronn Gypatii yrons
MpopoXUTeNbHOCTL
paGouero umkna, 4, 12 8
He MeHee

Bbixog neTyuux se- 17 50

wecTs, %, 8o
BnaxHocTs, %, o 13 13
3onsHOCTL, %, A0 20 20

1062 MM. KoTen ucnosb3yioT ans oTonneHus JoMoB CTpou-
TenbHbIM 0bbemom 400-1300 M3,

KYM-34I ocHauweH TONKoOWn ARMTenbHOro FopeHusn
n cnocobeH addekTUBHO paboTaTh 6e3 obcnyxusaHua oo
12 vacos. MNoneauwiti KNG — po 79 %. Buixop neryynx se-
wects — fo 17 %. WupuHa kotna — 470 mMMm; Beicota — 1070
MMm. Mpu xenaHun koten Moxet GbiTb NepeBeaeH Ha raso-
o6pasHoe Tonnueo.

K4YM-34r ucnone3yioT ana oborpesa pomos, o6opyno-
BaHHbLIX CUCTEMOIA BOASHOMO OTONNEHNS C aaBneHnem He 60-
nee 0,6 MMa.

CranbHble TBEpPROTONNNBHBIE KOT/IbI

KpoMe yyryHHbIX TBEPOOTONAMBHLBIX KOTNOB OTEYeCTBEH-
Haf NPOMBLIWAEHHOCTb BLINYCKAET CTA/ILHLIC KOTAbI CEpUn
KC-T. Mapknposka "T" ykaasiBaeT Ha TO, YTO KOTAbI paboTaioT
Ha TBEpAOM TonaAnee. Takke CYWECTBYIOT CTabHbIe KOT/Ibi
cepuu KC-TI, paboTaioiime Kak Ha TBep4oM, Tak U Ha ra3oo6-
pasHoMm Tonauge.

TeepaoTtonnusHbii koten KC-T (pue. 16) npeacrasnser
CcoBOM NPAMOYrOibHLIN WKad, TEMNOU3ONNPOBAHHLIA rMAPO-
¢dobnanposarHbiM 6a3anNbTOBLIM KAPTOHOM, CBEPXY 06mmL0-
BaHHbLIN CTaNbHbIMKU MCTaMU U NOKpPaLLUEeHHbLI? CBETARON aMa-
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Tabnuua 11. TexHuUecKas XapaKTepUCTUKA
TBOPAOTONUBHOTO xoTna KMM-34r

Yucno cexumit, wr, 3 4 5 6 7 8 9

MowHocTb, kBT 16,5 23 29 35 415 48 54
Macca, kr 224 270 319 365 413 460 506
AnuvHa, MM 450 555 660 765 870 975 1080

Tabnuua 12. Texuuyeckan xapaxrepucruxa xotnos KC-T

Mouw- | Nnowane Harpe-| Macca, | Tunpasnu- | Paspsaxe-
Mogens HOCTb, ] BarensHOW NO- Kr yeckoe co- | Hie B Ton-
KoTna KBT | BepxHocTn, M2 npotuene- ke, MNa
Hue, N3
KC-T-11,2 | 11,2 1,12 100
KC-T-13,7 13,7 1,37 130 30 15
KC-T-16,8 | 16,8 1,68 175
KC-T-23,7 | 23,7 2,37 225 100 30

noto. Tonka okpyxeHa BoAAHOM pyBalLkoil u oTaeneHa OT KOH-
BEKTUBHOI YacTU KOTNa KO3bIpbkOM. Ha nepegHeit navenn
npnbopa pacnonoxetbl 2 ABEPKX: O4HA —~ AAa 3arpyaku Ton-
Nnsa N ypaneHns caxu, BTopas — ana o6cnyxuBaHnua Konoc-
HUKOBOH pelleTkn, pachnoNiOXEHHONW B HMXHRR 4aCTU TONKW,
lasoxcp COCTOUT U3 TPeX FOPU3oHTanbHLIX Wenei, obpaso-
BaHHbLIX ABYMSl BOGONPOBOGAWMMUN KaHANaMK, YCTARHOBSEH-
HbIMU C HEBOALLIMM YISIOHOM, HEOSXOaNMEIM ANg yaaneHns
Ny3bLIPbKOB Napa.

HomuHanbHuit KNA kotna KC-T - 75 %, kotna KC-TI - po
77 % npu paboTe Ha TBEPLOM TonnvBe 1 nopsaaka 80 % npwu
paboTe Ha rase. Bea 06cnyxnMeaHns AaHHLIG KOTNL! paGoTaloT
He MeHee 6 yacos.

Bopgorpesinbiid koten, paboeraowunii Ha ApeBRecyHe
AO cux nop cambiM 3KOHOMUYHBLIM BUAOM TBEPAOIO TOMINU-

Ba B CENbEKOWM MECTHOCTHN, 0COBEHHO B CpepHeeBponeinckon
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Tabnuua 13. FoxHuwackaa xapaxrepuctuxkaxorios KC-7I

FaGapuTHbie YaensHbiid [Tonnosoe
pa3Mmepbl, MM: obvem 3a- | nanps-
Monens | Mow- | Mac- rPY3Ku TON-| XeHue
xoTna |HOCTL, | ca, kr | yy- | ew- | ray- nuea, 3epxana
kBT puHa | cota| Buna| AM3/KBT |ropeomuus,
KBT/ m2
KC-Tr-10 10 110 315 2,5 210
875
KC-Tr-12,5] 12,5 117 350 23
430 225
KC-Tr-16 16 135 410 2,6
920
KC-Tr-20 20 155 510 2,7 210

Puc. 16. Bogorpesinrii xoren KC:

1 - Tonxa; 2 - sarpy3souHan yonka; 3 - KONOCHUKN; 4 - ABepKa Ans
COCYXEBAHUR KONIOCHIKOBOIH poweTky; § - 30nbHuK; 6 - BORAHAR
pybauwika; 7 - KO3IbIPEK, CTASASIOWMNE KOHBEXTHUBHYIO Y8CTh;

8 - xoHBeXTUBHEIA ra3oxoa; 9 - BORONPOSORAUMNE KaMaSIbI;

10 - repmomerp; 11 - Biny perynuposxu; 12 - 3acnoxxa



Tabnuua 14. TexHnueckas XapaKTepuCTHKA CTaNbLHONO

XOTRA C APOBAHON TONKOHR
NMnowans HarpeBarenbHOR NOBEPXHOCTH, M2
foxasarens

1,3 2,0 45

MouwHocTs, kBT 13 20 44
jacca, kr 360 390 680

FfabapwTHblie pas-
Mepbl, MM:

sbicoTa 720 720 720
wupuHa 650 650 950
BAviHa 1350 1450 1800
BmecTMOCTb, N 220 230 680

nosnoce, ocraetca apesecuHa. OaHaKo NO CpaBHEHUIO C yr-
nem apesecuHa CR1LLKOM BLICTPO Cropaert, HO NPU 3TOM Bbl-
nenset HebonsLioe KonuyecTso Tenna. [labul NpoaIUTL Bpe-
MA CropaHus TONMBa W YBEAMYUTL TENN0OTAAYY OTONUTE b=
HOI cuctemsl, paboTaloLeli OT CXUraHUs ApeBecuHbl, cneay-
eT BuibMpaTbh BOAOrpe#iHsie KOT/bI C "WAaXTHLIMA" TONKaMN
(puc. 17).

Koten ¢ wiaxTHOA TONKOW “MeeT OOUH XOp, U BEPXHWA OT-
BOA NPOAYKTOB cropaHuA. Mpu poaxure kotna Heobxoauma
ABOWHAA Nopava Bo3nyxa: NepBU4Has — AN ropeHna TBepaoi
4acTu TONIMBA, BTOPUYHAA — ANA CXUTraHWA NeTy4mx BeLLecTs,
o6pasyioLmxca B pesynbrate pasnoxeHun tonnuea. MNepsuy-
Hbl BO3AYX NOCTYNaeT B TONKY Yepe3 KONOCHUKOBYIO pelueT-
KY, @ BTOPUYHbIA —~ B HAATONAUSHOE NPOCTPAHCTBO.

ABYXKOHTYPHEIE KOTAbE

BeccnopHo, TBepAOTOMANBHLIS KOTNLI MOMYT ObiTk Kak of-
HOKOHTYPHBIMU, TaK W OBYXKOHTYPHbIMU. HanomHum, 41O
ABYXKOHTYPHbIE KOT/bl OTBEHAIOT HE TONbLKO 3a OTONMEeHue,
HO W 3a ropayee sBogocHabxeHue. Huxe NpuBoasTCA Moaeny
0TEe4YeCTBEHHbLIX ABYXKOHTYPHbLIX KOTNIOB cepun ATB.

Koren ATB-17,5 (puc. 18) npeacraenser coboit 2 pesep-
Byapa UMAMHAPUYECKOW ¢$OopMbl, BCTassieHHbie OguH B ppy-
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Puc. 17. Koren c ApoBAHOH TONKOW M3 NINCTOBOR CTaNK:
A - sug c6oky; b - sug cnepean; B - nonepeynsid paspes; 1 - asepua
noaRysansHan; 2 - ABepya NPOYNCTHan; 3 - ABEPLa TONOYHaR;

4 - perynarop ropenus; 5 - BogoHarpenaresns; 6 - avimoso naTpybox;
7 - KOSTOCHMKM, 8 - YUCTKA C NECHaNbIM SaTBOPOM; 9 - APOCCOMb
{(OTKPHIBAIOIUMACH NPK PACTONKE KM 38KPbIBAIOLMACH NIPK
ycranoBuBLEeMCS ropennn); 10 - TpyGuarsiil anexTpoHarpesarens
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Puc. 18. OoyxdyrxumnoHansHbid Bogorpestsii arperar
rBeproronnyBHbii ATB-17,5: 1 - sonsuuk; 2 - xonocHux; 3 - gespua
TOonKK; 4 - TONKa; 5 - TenNCoSMENKKK ropaYero BOROCHabXeHus;

6 - Tennoo6MEOHHNK OTONNIGHHN; 7 - XOopnyc; 8 - NPeROXPaHNTENLHLIH
xnanan; 9 - pypmMbl gng nonavn BTOPHYHOro soagyxa; 10 - asepuya
sonshuxa; 11 - ropaves 8oaa; 12 - K oronurensHvIM npuBopam

roii. BHyTpeHHWUA pesepseyap npeaHasHa4eH ANA OTONNEHUs,
HaPYXHbIA — OnA ropadera sopocHabxeHuA, Harpes Bopgbt
A1 OTOM/IeHURA OCYLWECTBASISTCS 3a CHET nepesayu Ternna ye-
pes HarpesaTenbHbIe NOBEPXHOCTH U OT PACNONOXEHHOWK BHY-
TpyY TENNOOBMEHHVIKA CTONNEHUNA [LIMOTrapPHOM TPYDhI, NO KO-
TOPOIA NPOXOAAT ALIMOBLIE Ta3bi U3 Tonku. Nepepacnpesene-
HUe Tenna Mexay cucrtemamMu OTONNEHUst U ropsyYero BOJO-
CHabXeHNA OCYLWECTBARETCH Yeped CMEeXHYIO LMnmHapuyec-
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KYIO NOBEPXHOCTb, OMbLIBAEMYIO TENNCHOCUTENSIMU 060UX CU-
cTeM, uyepes 4 cxkoboBuaHLIX TPYOLI. NP1 9T0M B Cliyyae yBe-
IMYeHUst OOHON 13 DYHKUMOHANBHLIX HAarpy3okK TennoHOCU-
Tenb MOXeT HarpesatbCa Ao Gonee BbICOKUX TeMnepaTyp
Gnaronaps oTgaLe Tenna TennoHoCuTeNneM BTOPOI* CUCTEMBI.
HomuHanbHbii KNA koTha ATB-17,5 ~ He meree 60 %.

KoHcTpykuuss Tonkm obecneunsaeT 6-8 yacos Gecnepe-
6oiirol paboTthl 6e3 o6cayxusannsa, BMeCTUMOCTb TOMOYHO-
ro ycTpoitctea — okono 30 kr TBepaoro Tonavsa MepsuyHbIA
BO3LQYX OAA rOpeHus Tonausa NOCTynaeT yepes OTBepcTud
B ABEpLE 30AbHKKA, Yepe3 KONOCHUKOBYIO pelueTky. BTopuy-
Hb! BO3AYX ANA CXUFaHWUA NeTy4unx BelecTs NO4aeTCa B Hag-
TONIUBHOE NPOCTPAHCTBO Yepes Gypmy.

Tabnuya 15. TexHnueckan xapakrepucruka
ABYXKOHTYPHOro xovna ATB-17,5

MouwHocTs, kBT 175

Macca, xr 160

fabapuTHbie pa3Mepbl, MM°
B8bICOTA 1820
anamerp 426

O6vem TennooBGMeHHNKA, N:

BNK OTONNEHUA 28

DNIA ropaAYero BoRoCcHabXeHUA 85

Pacxop T8epporo Tonmea, Kr/u: 2.4

aHTpauuTa 45
KaM@HHOro yrns

Koten ATB-23,2 (puc. 19) Ouin co3aan Ha Base koTna
ATB-17,5. B oTnnune OT cs8oero npeawecrBeHHnKa, KoTen
ATB-23,2 o6opynosaH 3arpy3ousbiM 6yHkepom ansa nogaun

- TONIMBa BMECTUMOCTbIO A0 45 KI, NC3BONROWNM KOTNY pa-
60TaTh 6e3 o6CAyXVBaHMS B Teuexne CyTok. Ma 3arpyaou-
Horo GyHkepa TOMIKBO NOCTYNAET B HAKNOHhYIO HaCTb KO-
NIOCHNKOBOM pelleTkn. Bnaropapsa 3acsioHke, perynupyio-
uieidl nogayy TonnMBa, TONWMHA CNOS TONAMBA OCTaeTcs
NOCTOAHHONA.
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Puc. 19. Boporpesinmid aeyxdynxymonansusit arperar AT8-23,2
(mogens 3107):
1 - xOXYX fEeKOparuBHbIi; 2 - ra3oxoR; 3-4 - TepMoMeTps
MaHomeTpuieckne; 5 - TennooOMeHHnK; 6 - TeNIoN3ONauNN;

7 - uyryumsiii oTpaxarens; 8 - sarpysovHas asepua; 9 - Qpypme /na
nogayy sBTOpKIHOro Bosgyxa; 10 - pacronownas asepya; 11 - aeepya
aonbumxa; 12 - sonvsnk; 13 - Konocumuxonan pewerka; 14 - ronka;
15 - 3acnonxa; 16 - 3arpysounsist 6ynxkep; 17 - cronop; 18 - aarsop;
19 - Tenn0o6MeHHHK FrOPRYEro BOJOCHabXOHNR;

20 - gpimooTBORAUMA NaTPpyBoK;21 - nogava Xono[HOH BoaLI;
22 - prixofg ropave sogsi
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TaSnuua 16. TexHUHecKas XapaKrepucTnka
ABYXKOHTYPHOro Kotna ATB-23,2

MouwHocTsb, kBT 23,2
Macca, xr 250
FabGapuTHbie paaMepbl, MM:
BbiCOTA 1990
wupwHa 500
anuHa 950
BmecTtumocTb TennooGMerHuka, n:
ANst OTONAERUA 70
ana ropavero sopocHabxkeHna 35

Pacxop TBepaoro tonnmea, Kr/u:

aHTpauyura 24
KaMEHHOTO yrns 2,5
Gyporo yrns 3.4
apos 5.4

Koten paccuntan Ha oborpes v ropsyee BogocHabxeHne
3aropogHoro goma rutowaasto 100 m2. KM kotna B pexume
otorieHun ~ 71 % v B pexvme ropsuero BogocHabxeHus —
nopsiaka 67 %.

XuagxoronnusHbie KOTbI

XKuaxkoTtonameHsie kKoTibl 06bIMHO UCMIONL3YIOT B YCAOBUSIX,
rge OTCYTCTBYET MarucTpanbHuitl ra3. OyeBnGHO, YTO Xnako-
TOMNNMBHLIE KOTAbE B 3KCNNyaTaummn ynobHee cBOWX TBEPAOTOMN-
nueHbiX coBpaTtbeB. OHU He TPEOYIOT AOMONHNTENbHLIX BPEMEH-
HbIX 3aTpaT No yxoay, Tak kak paboTaioT aBTOMaTU4eCKy Ha Npo-
TAXEHNUN BCEro OTONMTENbLHOro ce3oHa. OT goMoBnaaensua no-
TpebyloTCs AMilb Ce3oHHLie npodunakTudeckne paboThl,
Aa 1 YX MOXHO OTAATb B YMENbi€ Pykn paboTHUKCE CepPBUCHOM
cnyx6bl. UMEIOT XUAKOTONNMBHBIE KOT/IbI NPEUMYLLECTBa U NO
CPaBHEHWIO C ras3oBEIMW FeHepaTopamMn Tennia, U rmasHoe u3
HWX — aBTOHOMHOCTb CUCTEMBI OTOMIEHUS.

W BCe xe, NOKynas BOAOrpeliHbIf KoTen ¢ AU3eNLHON ro-
penkon, Bbl npuobpeTaeTe ACMNOAHUTENbHYIO TFONOBHYIO
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6onb, — rAe XPaHUTb eMKOCTU C TONNUBOM. [lusencHoe Tonnu-
B0 NPOAAIOT B NhacTMaccosbix (bupmul "Dehoust”, "Schutz”,
"Roth"™) unu cranbHbix {Gupma "Roth™) emkocTax. MNnacTtuko-
Bble €MKOCTU nerve U feluesne, OAHaKo, NpU AUTENALHOM
XPaHeHy Y TONNKBA CASAYET OTA&BATL NPeanoYTEHUe CTanb-
HuM BaKaM 1Ay xe NNacTMaCCoBbLIM EMKOCTAM C ABOAHLIMU
cTeHkamun. He ctout npnodpetaTtb BU3enbHOE TONAUBO B NPO-

- 3paqHbix 6aKax, TaKk Kak OHO ACCTATOYHO BLICTPO MEHReT CBOU
xumudeckite N QursndecKiie CBOWMCTRA oM BO3SEWCTRNEM
ceeTa.

XpaHiiTe TONANBO MOXHO B CrieunanbHo 060pynoBaHHOM
AOMeLWEeHlin URY 3aKONaHHLIMW B 3EeMAI0 CHApYXMN Aoma,
Ha rny6uHe npomepaaHuna. Bropol cnocob Geonee rurnetu-
4YeH, TaK KaK 4axe OT 3aKpbiToro Au3ennHoro Tonnvsa 6ypet
nexoouTe crieuvduteckuin aanax. NMpasaa, eMKOCTU HEKOTO-
puiX npoussoauTencit cHadxerbl 0COOLIM KnanaHoMm SMP,
3awmwiaiowm OT PacnpocTpaHenusa aanaxa. Mpexae Yem
BLIHOCUTL TONAWMBO ANA XPaHeHus Ha ynuuy, HeoBxoaumo
BLIACHUTL ryBuHYy 3aneraHus FPyHTOBLIX BOA. ECnv BoAb!
npoxoaaT 6AN3KO K NOBEPXHOCTYU IeMJiM, TO BECHOW Baku
C XNAKUM TOMTMBOM MOTYT BCNALITL, 3arnybneHHsle B FPyHT
€MKOCTU HeoGXoAMMO PerynapHo NPOBepsaTs Ha repMeTny-
HoCcTb. Kpome Toro, cnepgyeT o6patuTh BHUMaHWE, 4TO NpH
HU3KNX TeMnepaTypax BA3KOCTb OU3eNbHOro tonsvea yse-
nvuMBaeTCA, a 9TO 3HAUYUT, 4TO ANA ero nepexavku notTpeby-
eTcsi GoAblue BneKTPOdHeprun, aa n Tpybonposoa mMoxeT
3aKyrnopuUTLCS.

Bo BpemMA paboTel KOTAA AN3ERLHOE TOMNNMUBO NMORHOCTLIO
vicnapseTcs, a TONANBHLIS Napbl B CMECU C BO3BYyX0M Cropa-
©oT. Mpu atom obpasyeTcs GonbLLICE KORUYECTBO CePHLIX Bbl-
OeNeHnil, KOTophie KOHREHCUPYIOT Ha CTeHKax koTna, ocobeH-
HO NpU HU3KOI TemnepaTtype soabl. B KoTne ¢ Tenniosocnpu-
HUMAIOWWMUN NOBEPXHOCTAMM U3 YyryHa KoHgeHcata MeHb-
we, 4em B cTanbHom npubope, No3ToMy 0BLINHO HUAKOTOM-
NIUBHSIE KOTALI BLINYCKAIOT B HYTYHHOM UCNOAHEHWUN, YTO 3HA-
YUTENLHO YBEAKYKERET WX BEeC.

Bce XWUOKOTOMAUBHLIC KOTMEl YCTAHasnvMealoT B OToefk-
HOM, XOPOLLO NPOBETPUBAEMCM NOMELLEHUN C TeMNepaTypoi
Bo3ayxa He Huxe +7°C. O6a3aTensbHo Hanuune NPUTOYHC-BbI-
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Puc. 20. Arperar oronurensibii AOXB:

1 - wnbep; 2 - OTXHAHAN KPHIWKE; 3 - KPLILIKA TONNOOOMENHHKE]
4 - 6ax gnn ronnusa; 5 - roennoobmennink; 6 - skpan; 7 - nnamenHas
TPpY6e; 8 - mok; 9 - crenxa nepeaHnsn; 10 - gosarop; 11 - xoxyx
ropesnxn; 12 - nogaor; 13 - ropenxa; 14 - perynarop sosnyxa;
15 - xopo6 AniMOBOSH

TXHOW BeHTUAsSUMK! Jabbl NpoanuTb CpokK cnyxbbl XuaKo-
TOMAVBHOIO KOTNA, Ha TPyboNpoBoAE PEKOMEHAOYIOT YCTaHO-
BUTb PUNLTP TOHKON O4NCTKN. B npoTusHoM cnyyae GopcyH-
Ky BLICTPO 3aCOPATCH, YTO 3HaunTenoHo cHuant KMNA kotna
Kpome TOro, x Huakomy KnJp pobasurca eiie ogHa HanacTL
KOTeN HaYyHeT AbiMUTb.
XunpxotonnisHbii koten AOXKB (puc. 20)
Koten AOXB npeactasnseTt coboil MeTanansackuii wkadg
C OTKMOHbIMUK Kpblllkamu, obnervailowmmn yxoa 3a npubo-
poM. B nepeaHioi 4YacTb KOTNa BMOHTPOBaH TOMNUBHLIN 6ak,
o6opynoBaHHbI NONIABKOBLIM yKa3aTenem ypoBHA TONNUBa
“Bak BMeLaeT f0 16 N A13eNbHOr0 TONAUBA, YTO AOCTATOMHO
ANR HENpPepbLIBHOM pabGoThl KoTNa Ha NPOTAXEeHUn 15 yacos.

-
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B HWXHEW 4YacTu KOTna NoMelweHa ropenka ¢ ecTeCTBeHHbIM
noAcocoM Bo3ayxa. Kopnyc ropenky sawmileH Tennounsons-
HWOHHLIM KOXYXOM, YMEHbLWAIOWMM TennonoTepn U ogHo-
BPEMEHHO CO3AAI0WNM HanpasneHHoe ABUXeHWe BOo3ayxa
B 30Hy ropeHun. Hag ropenkoii pacnosioxeHa nnameHHas
Tpyba uununppuueckoit Gopmbl, HakpouiTas Tensaou3onupyio-
Wen KpbIWKOW C 3KpaHoM. TennoobBMeHHWK BOAOrPERHOro
KOTra BLINONHEH U3 ABYX KOHUEHTPUHECKN PACNONOXeHHbLIX
UMANKAPOB, NPOCTPAHCTBO MEXAY KOTOPHIMUA 3an0HEHO BO-
DoW. B sepxHel n HUXHeR yacTax TennoobMeHHUKA YCTPOeHl
WwTyyepbl 4ns noaayyw xONO[HOW U OTBOAA ropsiyell BOAL.
Ha 3apHel creHke TennooBMeHHUKa PacnonoXeH AbIMOBOW
KOpOoB, B BEPXHEN YacTU KOTOPOro YCTaHOBAEH wnbep, pery-
AMPYIOWKIA NogaYy BO3AyXa U HanpasneHue ABUXEHUA abiMo-
BbiX ra3os. INpu posxure Komia wubep yctaHaBnBaioT B NO-
noxeHne "OTKPLITO", 8 NPWU Harpese BOAbI A0 HYXHOIO ypoB-
HA — B NOAOXEHUE "3aKpbLITO”. 3acnoHka nepekpuiBaeT NyTb |
AbIMOBBIM Fa3am, YCTPEMASIOWMMCR NPAMO B ABIMOXOA, B pe-
3ynbTare 4ero OHU BbIHYXAEHbL! MPOXOANTL Yepes KOMbLUEeBOM
3a30p Mexay nnaMeHHo#n Tpyboi u BoasHoW pybawkoin Ten-
nooOMeHHWKa, nepenasasi TeNno BOAE, U TONABKO NOCAE 3TOro
yXOAuUTb B ALIMOXOL.

Koten AOXB paGoTaeT Ha XnakoM neyHom BeitosoM Ton-
nuse unan kepocuHe. Nopayu Tonnuea B ropenky perynmpyert
[O03aTOp, PacnonioXeHHbIN B HUXHeW 4yacTu koTha. B cnydyae
NOBLIIEHUK YPOBHA TOMNVBA Bbille KOHTPONBLHOrO Nopaya
TONAMBA aBTOMAaTU4ECKU NnpexKpawaeTcs.

YyryrHbie cekymoHHbie KoTNbl cepnun KYM

Bce raaossle kotabl cepumn KYM ob6opynosanbl atmocdep-
HBIMU (MHXXEKLUMOHHBIMU) FrOpenKkamn HU3KOTrO AaBneHwus.
MNpamoyronbHasa Hacaaka aTMochHepHOWH ropenku uMmeeT no-
cepeguHe nepembitky ¥ No NepuMeTpy OFHeBbie OTBEPCTUS,
pacnonoxeHdbie 8 2 pana. [syxpsaHoe pacnonoxeHne oT-
BEpCTUM yBenuwumBaeTt anmHy dakena rno cpasHEeHMIo € ropen-
KO C ORHOPAOHBLIMU OTBEPCTUAMMU.

Kotnu KMM cHabxeHbl aBToMaru4eckoi CUCTEMOI pery-
NUPoBaHUA TemnepaTypbl TENAOHOCUTENA B AnanasoHe oT 45
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TaGnuua 17. Toxnuuecxan xapaxTepucTuxa
MMOKOTONAUBHOTO KOTAa AOXB

floxasavennv Mopens xotha
AOX8-9 AOXB-20

MotHOCTL, KBT ' 9,3 23

KN4, % 70 75

Macca, kr 75 145

FabapuTHbie pasmept {LWxMxB),
MM 450x605x885 550x530x1385

EmxocTe TonnnsHoro 6aka, n 15 27

Pacxop Tonnuea (min-max), n/4 0,24-1,1 1,2-2,5

A0 85°C. MNpuHuun paGoThl aBTOMATUK OCHOBaH HA UCMOSb-
30BaHVM BHYTPEHHEIrO CTEPXHS U HAaPYXHOI Tpybku Tepmo-
perynatopa, BulNOAHEHMLIX M3 METANN08 C Pa3NUYHLIM KO3d-
dUUMEHTOM AnuHeRHOro pacumperns. icncaHuTensHoe yCr-
PONCTBO aBTOMATMKY — CONEHOMAHLIA KnanaH, Yepes koTo-
priid ras nopaeTca Ha ropenky. ConeHona NOLKNOYEH K UC-
TOYHUKY NepeMeHHOoro Toka. Npu Harpese BoOAb! CBLILWE Tpe-
6yeMoi TeMnepaTypbl TEPMOPErY|TOP, PACTIONOXEHHbIR Ha
BLIXOAE ropsavei BoAbl, pa3MblkaeT Lenb CONeHOUAHOro kna-
fnaHa, B pe3ynbrate 4yero 3akpbisaeTcs [CCTyN rasa K ropesnke.
Mpyu cHUXEeHUN TeMnepaTypbl BOAL! 3neKTPUYSCKUIA KOHTaKT
3aMbLIKaeTCs, KnanaH OTKPbiBaeTCH U ra3 CHOBa MocTynaer
K ropenke.

Taoke rasosbie KOTAbl KM ocHauleHs! cucTemon bBeszo-
NacHOCTU, COCTORWEN N3 TepMOonapbl, 3ananbHoil ropenku
" BAEKTPOMAarHUTHOro KnanaHa. ICTOYHUKOM 3/1eKTpOABNXY-
e cunel CIYKUT TepMonapa U3 xpomens-konens. Cnaii rep-
Monapbl HarpesaeTcA dakenom 3ananbHOR ropenkuv, B pe-
3ynsTarte Yero BO3HUKAET anexkTpuyeckni Tok. K HUXHemy
KOHLY WTOKa, COeANHEHHOrO C SIKOPeM 3N1eKTPOMarHUTHOro
KnanaHa, npuxpennes Tapensyatbil kiianaH, KoTopbid npuxar
NPYXUHOM K BEpXHEMY ceany U 8 HepaboueM NoNoXeHuu Npu-
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KpblBAeT AOCTYN rasa K OCHOBHOM W 3anasnbHOW ropenkaM.
Mpu poaxure koTna HeOGXOAMMO NPOU3BECTU HAXATUE KHON-
KW 3NEeKTPOMAariMTHOroO KnanaHa, CoeaAuHeHHOW ¢ Tapenbua-
TbIM KnanaHoM. 310 obecneuut A0CTYN rasa K 3ananbHow ro-
penke yepes oTBepcTHe B knanaHe. MNpuy Harpeee TepMonaps
¥ BO3HUKHOBEHWIM SNEKTPUYECKOro TOKA IKOPb NMPMXUMaeTCh
K SNEeXTPOMarHuTy, U Tapenbyatsili KianaH OTKpeIBaeT Aopory
rasy K OCHOBHeIM ropenkaM. Cnyera 25 cekyHa nocne noraca-
HUS 3ananbHOW ropenky, CONpoBOXAaIoLEeecH OCThiBaHNEM
TepmMonaphbl 1 3akpbiTUeM KnanaHa, NPoUCXOAUT aeToMaTuye-
CKO€E OTK/OYEHUE NoaayuM rasa,

Kotnel HoBoro nokonewns KYM-5 moryr paborartk He
TOALKO Ha rase, HO TaKKe Ha TBEPAOM U AM3ENbHOM Tonnnee.
NpegHa3HayeHbl OHW OAS CUCTEM BOAAHOIrO OTONNEHWs no-
mMelleHui niowaasio A0 1000 M2, OcHOBHLIE geTany U y3nbl
koTnoB K4M-5 BeinonHeHs! 3 Ka4eCTBeHHOro Ceporo YyryHa
C BbICOKO!M aHTUKOPPO3WAHON 3aWMTON N OTAUYHOW TEPMO-
CTOMKOCTLIO. Bce HoBeliwmne Moaeny cHabxeHbl aBTOMAaTU-
YeCKUMU CUCTEMaMU, CO3AaHHLIMM Ha OCHOBE 3apybeXHblx
aHanoros. Hanpumep, NpoToTunoM cuctemMibl "KAPS™ cnyxur
aBTOMaTUKA OATCKOro NMpoM3BOACTBA, OTAWYUTENBHON OCO-
6eHHOCTBIO KOTOPOW ABNRETCA HAAMYUE 3NB8KTPOMAarHUTHOro
KnanaHa, No3BoMAIOLEro C3KOHOMUTL OOLEM pacxoayemMoro
rasa v yeenuuusawowero 6e3onacHocTe paboTsl KOTha 3a
CHEeT YCTaHOBKU NPEAOXPaHUTENbHOrO TepMocTaTta. HekoTto-
pbie Moaenu kotnoB K4M cHabXeHbl BCTPOEHHBIM BOJOHA-
rpeeatenem, obecneunBaloWmMM 3aropoaHbivi AOM Fopayei
Bogoii. PaboTa BopoHarpeBaTtens OCHOBaHa Ha npouecce
TeruiooBMeHa ropsidei u XonoOHOW BOAOI Yepesa CTEeHKN na-
TYHHBIX TPYD.

lasosbiii koten KHM-5-TH-K cHabxeH atMocdepHOi ro-
penkoii, obecneuusaioweit GecluymHylo paboTy ¥ nonHoe
cxvranve rasa npu KN4 nopsaxa 87 %. Motepu tenna ceepe-
Hb! 0 MUHUMYMA, Mogens ¢ agToMaTuueckoi cucremoli "KA-
P3" pabotaeT TONbKO NMpu Hanuunu anekTpuyecteal Bea ane-
KTpU4ecTBa ropuT TONALKO 3ananbHuK.

KYM-7 "THoMm" — 3T0 HyryHRbIA rasoselit koten ¢ KNA, aoxo-
M 1o 92 %. Koten sbinyckaloT B AEKOPATUBHOM KOXYXe
" UMeeT coBpeMeHHbI auaaiii. MexXay YyryHHbIMK CTeHKaMu
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Tabnnua 18. Texurueckas xapaxTepucTUKa
rasosoro korna KMM-5-Tu-K

Yucno cexumi, w. 3 4 5 6 7 8 9

MowmHocTb, kBT 27 | 3851 50 1,5 73 | 845 | 96

Qrannusaemasn nno-

wans, M2 270 | 385 | 500 | 615 | 730 | 845 | 960
KN4, % 86,4 | 87 | 874|873 |872|871 | 87
Macca, kr 250 | 315 | 380 | 445 | 510 | 580 | 645

Lnuna, Mm 760 | 900 | 1040 | 1180 | 1320 | 1460 [1600
BuicoTa AptMOBOiA 5 7 8 9

TpyOsul, M, HE MeHee

BmectmocTs kotna, n| 33 43 53 63 73 83 93

MaxcumanbHuiA pac-
X0@ rasa, M3/4 315| 44 | 58 | 71 85 |98 (112

Dasnenue raza, kMa 1,3

¥ KOXYXOM NPONOXEH CNoii TeNNON30NALMOHHOIo MaTtepuana,
NPenoTBPALLAIOLLMIA Harpes HAPYXHbIX CTEHOK KOTNna.

lasosbie koTnn AOTB u AKI'B

BOT yxe Ha NpOTSXeHUN MHOrMX AeT JXXYKOBCKUN MatLMHO-
CTpOUTEeNLHBIW 3aBOA NPOM3BOAUT AOCTATOYHO NONYNAPHLIE
B Hapoae rasosble KOTNLl cepuii AOIB u AKIMB. AOIB - aro
OLHOKOHTYPHbI@ KOT/Ibl € BCTPOEHHOW atMocdepHoit ropen-
koii, AKI'B — aTo ABYXKOHTYpHbIe KOTALI. U Te, 1 Lpyrue moryT
65iTb MCMONL30BAHLI B CUCTEMAX BOAAHOIO OTOMIEHUA C ec-
TECTBEHHOW U NPUHYOUTENLHOW LUMPKYNsUMe TennoHocuTe-
na npr orpaHnydeHnn pasnexva go 1,5 atM. MouwnocTs anna-
patoB ~ ot 11,6 po 29 «kBt. MNocnegHue mogenn AOIB-29
u AK'B-29 cnocobHbl oborpeTb NOMeweHne naoLaablo Ao
250 m2, Kopnyc KoTnos nokpolT 6en0i NOPOLUKOBOI SMan.!o.

KoTtnst o6enx cepuii ocHalleHbl aBTOMaTM4YeCKMU CucTe-
mamy 6e3o0nacHoOCTH 1 peryaupoBanus. B cayvae ecnun nnams
3ananbLHOM ropenkn BHe3anHo Noracno, AaenexHve rasa B ce-
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Ta6aunua 19. TexHUYecKan XapaKTepucTHKa
ra3osoro xotna KMM-7

Yueno cexumit, w. 2 3 4 5 6 7
MoumocTs, xBr 16 32 | 48 64 80 96
Orannusaeman .

. nnowaas, M2 160 | 320 | 480 | 640 | 800 | 960
KNA, % 92 '
Macca, kr 178 | 245 | 312 379 446 513
LupuHa, MM 302 | 412 | 522 632 |°742 852
T vavnes |4 | s 6
BmectMocTL
Koma, A 18 27 36 45 54 63
MakcumanbHuiii pacxon
rasa, M3/4 1,7 | 85 | 52 7,0 8,7 |105
}J;aaneuue raaa, kfla 1,3

TV YNano Huxe AONYCTUMOTo WA HApYLUMNAach TAra B AbIMO-
xoAe, Noaaya rasa NONHOCTLIO NpekpaulaeTes. Cuctema Ge-
aonacHOCTH He TpebyeT NOAKNIOHEHNS K 9NEeKTPOCETH, Tak Kak
dyHkumonvpyet ot 34C, suipabaTbiBaeMoil TepMonapoii,
BCTpoeHHON B koTen. Kot AOMB-23,2 n AKIFB-23,2 obopy-
poBaHb! 6nOKOM aBTOMAaTUKN  aMepUKaHCKOW (GUpPMbI
"Honeywell”. Tpu XxenaHuu OQHOKOHTYpHble KOTNbI AOMB
MOXHO CHabaUTL OTRENMLHO BLINMYCKAeMOMN NPUCTaBKOW rops-
4yero sBogocHabxeHusa — TennoobMeHHukom T-1 ¢ BMeCTUMO-
CTuIO BoAkl B 27 1.

Bce raaoeble kol XyKOBCKOro 3asopa pabotaiT Ha
NPUPOAHOM ra3e HN3Koro aasnexnns. Koten AOrB-17,4 pa6o-
TaeT KaK Ha NPUPOAHOM, TaK ¥ Ha CXUXEHHOM rase (npv cMme-
He POpPCYHKN).
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Tabnuua 20. ToxMUyecKas XapaKrTepucTHKa
OAHOXOHTYPHbLIX KoTnos AOTB

Mapxa xovna IMogens| Mouwl- [Macca, xr| FaGaputHuie |Pacxon
HOCTD, kBT pasMepn! rasa,
(BxLUxT), mm| M2/4
AOIre-11,6-3 | 2203 11,6 75 850x400x537 | 1,17
AOre-11,6-3 | 2210 - 42 850x230x550
AOIB-11,6-1| 2216 35,5 850x230x550
AOMB-29-1 12216-03 29 58 850x380x550 | 2,93
AOB-17,4-3 | 2211 17,4 55 980x420x442 | 1,77
AOfB-23,2-1 23,2 48 980x420x480 | 2,35
Tabnvua 21, ToxHHYECKaR XapaKTepPUCTHKa
ABYXKOHTYPHbIX kOTROB AKIB
Mapka kotna [MougHocts, | Macca, | FaGapurhbie pas- Pacxon
xBr xr mepbt (BxilixT), rasa, M2y
MM
AKIrB-23,2-3-Y 155 1300x530x550
23,2 2,35
AKIB-23,2-1 66 980x405x480
INEeKTPUIHECKNE KOTAbI

10 cyTh CBOEN 3NEKTPUYECKUIA BOAOrpeliHbIi KoTen - aTo
TennooOMeHHKK, cocToAwmid na 6aka ¢ HarpeBaTeNbHbLIMU
371eMeHTaMu U OCHaLLeHHbIY GNOKOM ynpasneHus v perynumpo-
BaHusl. Hepeako Tako koTen AONONHUTENLHO KOMNAEKTYIOT
LMPKYASLIMOHHBIM HAaCOCOM, pacluvMpuTenbHoiM 6akom, npe-
DOXpPaHUTENbHLIM KNanaHoM v O4YUCTUTENbHbIM PUALTPOM.

Ana oTonnenma QOMOB NNowansio He 6onee 150 m2 uc-
NONL3YIOT 3NEKTPOKOTALI MOLWHOCTLIO A0 16 kBT, ana oborpe-
Ba AOMOB naowansio 200-300 M2 — ot 24 po 32 kBT, a ans
oTonnexHnsa 6oNbLLIOro 3aropogHOro AomMa noHaaobuTcs npu-
6op MouwHOCTEO no 100 kBT, AnexTpokotnbl HebonbLOn
MOHHOCTU paboTaloT KaK OT 0aHO}A3HOrO NCTOYHMUKA NUTa-
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HUA C HanpshkeHueM 220 B, Tak 1 oT TpexdasHoOro ¢ Hanpsxe-
Huem 380 B. KoTnbl 60abWON MOLWHOCTI 8LINYCKAIOT TONLKO
TpexdasubiMu. MCTOLHUK SneKTpoNUTaHua aosixeH 6biTs pas-
MelleH Ha oTaenbHOM aBToMarte 3awuTel cetn (A3C). B otau-
yne OT NPOHUX MeHepaTopoB Tenna, 3NeKTPUHEeCcKUiA KOTeR He
TpebyeT cneunansHOro NOMeLLeHUS.

B npuHuune anekTpuyeckoMy KOTIY HE CTPalUHbl Kpatko-
BPEMEHHbIE OTKIHOYEHUS BNEKTPONUTaHNs: 3a Bpems OTCYTCT-
BUS NIEKTPOSHEPr i 3aropoaHLIf f,OM BPAK N OCTHIHET, a KO-
Ten HauHeT paboTaTh Cpa3y xe nocne Bo3obHOBAEHUA npe-
pBaHHOM Nopauu, 6e3 Maneiiwero BMewWaTensCTea Yenosexa.
TeM He MeHee, B yCnoBunx HecTabunLHOM Nogaum anexTpude-
CKOI 3Hepruy pekoMmeHayT npuobpectn crabumsaarop Ha-
NPsIKeHys, KOTOPLIA He TONLKO CrMaguT CKauku HanpPsXeHWA
B CETH, HO K NOMOXET YBENNYUTL HU3KOE HanpsxeHuse.

Ecnp anexTpM4eCTBO OTKIIIOHAIOT HaCcTO U Kexxabid pa3 Gonee
yeM Ha 5 4acoB, MOXHO NOCTaBUTL O/10K aBAPMKTHOI0 71EKTPONN-
TaH¥s, COCTOALWMIA U3 axKyMynsaTopa U UHBepTopa, npeobpasy-
toLLero NoCcToAHHoe HanpsixeHue 8 12 B B nepeMeHHoe Kanps-
xeHve B 220 Br. Mpu cHepefHOM OTIKIHOYEHUM SNIEKTPONUTaHUA
VHEEPTOP asTOMATUNECKU NepeiaeT Ha pe3epsHoe NuTaHue oT
aKKyMYNATOPa; NpWU BOCCTAHOBNSHUM NOAAYM BneKTpUyHecTsa
WHBEPTOP TAIOKE aBTOMATUYHECK BEPHETCA B PEXUM noa3apsa-
KU akKyMynaTopa. AKKymynatopa Ha 200 A XxsataeT NpUMeEpHO Ha
10 4 paBoThl ra30BCrO KOTAA C aTMOCHEPHON rOpPenkoii.

W BCe Xe sAsKTpUIecKuil KoTen He PEKOMEHAYIOT 3KCNIy-
aTMpoBaTth B YCNOBUAX HecTabunbHOW Noaayn aneKTposHep-
T, TaK KaK CKaYKKK HanpsxeHust N xonebaHua 4acToTel ToKa
B8bIBOJAT N3 CTPOSN aETOMATUKY BOLOIPeiiHoro kotna!l

Snexrtpoxoren KO3-6 "Xy4ok”, suinyckaeMblii XXYKOBCKUM
MaLLHOCTPOUTENDHLIM 3a8040M, NpeaHasHayeH pns obo-
rpesa Hebonblvx NOMELUEHA, YRaneHKbIX OT UCTOYHUKOB
uenTpanshoro tennocrabxernns. Koten o6opynosaH Hagex-
HOW cucTemon 6230NacHOCTY: TEPMOPENyNATOPOM, aBapuii-
HBIM TEPMOAATYNKOM, aBTOMaTaMut AN 3amTel OT KOPOTKOro
3aMblKaHyAa ¥ Neperpyaok.

JnexTpudecxue KoTnsl cepin "fone@cTpum”™ (poccutckoi
dupmbl "AkBaTexHWKa") OCHALLEGHL! INSKTPOHHLIMA TepPMO-
cTaraMu 1 rpynnoi 6eaonacHocTy, saumilaiowei obopyno-
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Tabnnua 22. ToxHKYECKaN XapaKTePUCTHKE
anexrpuuecxoro xotna K03-6 "Xyuox™

Mnowaas 0TanMBaeMoro nNoMewweHns, M2 50

O6uwmii oTannmsaemeitt 06xem, M3, He Gonee 150
FaBapuHnie pa3rMepol, MM:

BLICOTA 535

wrpuHa 390

BaHie OT Neperpesa n KOPOTKOro 3ambikanus. Tennosas asa-
puitHan sawuTta cpabaTthisaeT npy Temneparype okono 90°C.
Kotk paccunTaHbt Ha pabouyee pasnenue B 6 Gap. Bce Moge-
M UMEIOT RAABHYID perynmpoBKy TeMnepatypbl TennoHoCu-
Tenn. MoWHOCTL KOTNOB PerynnpyioT KHOMOUYHbIM Bpbi3rosa-
wurTHBEIM Nepekstiovatenem. Kopnyc kotnos "Tonbdctpum”
BbLINOAHEH U3 MeAW, a HarpesaTesibHble SIEMEHTbLl — U3 He-
pXaseioen crtanu,

KombOunnposarxbI2 KOTALI

B oTauume OT BoAOrpeiiHbiX KOTnoB, paboTalolumx Ha oa-
HOM Buge tonnmea, kKoMGuHUpOoBaHHLIE KOTAL! NpeanonaraTt
MCNOMb3OBAHME HECKONLKUX UCTOHHKKOB Tenna. Obbi4HO 3TO
ras n ausensyoe Tonnuso. CTosT Takne reHepaTopb! HeCKOb-
KO A,OpOXe OAHOTOMIMBHLIX KOTNOB, Aa 1 KMA ux paboTsb! HU-
xe Ha 10-20 %. Ho npu 217oM KomOUHUPOBaHHLIE KO Conee
HapeXHb! U AONTOBEYHbY, YeM, HanpuMep, YUCTO ra2oBLie KoT-
. fla v nepebou ¢ nogauei rasa, 0COGEHIH0 B 3UMHMi nepu-
oa, AnA Bnafensvlies KOMONMHUPOBAKHBLIX KOTNOB — He nNpobne-
Ma: BCerfa CywecTByeT BO3MOXHOCTb 3aMeHWTb oavH BuA
TOrnvMea Ha Apyroi. Axunnecosa nsta KOMOUHMPOEAHHBLIX
KOT/IOB B MHOM: TOMMUBHEIA HACOC, OYTLEBOW BEHTUANTOPD
¥ NPOYME INEMEHTLI TAKMX KOTNIOB PaboTaloT OT SNEeKTPOCEeTH,
¥ nepeboun c noaayeit aneKTLoOIHePruv HEMVIHYeMO NpUBeayT
K ocTaHoBke paboTsi oTonuTensHoro oGopynosawnus. Ecnu
anexTpoaxeprua Gynet OTCYTCTBOBaTL [OCTATOYHO AOAIO,
TO B XONOAHOE BPEMsi roAa BOIHNKAET PUCK 3aMOpPO3UTL BOAY
B cucTEeMe OToMNeHus.

85



Bo nabexaHue obpa3oBaHusa KOHOEHCATa MpU CXUraHum
AW3eNbHOro Tonanea KOMGMHUPOBaHHbBIE FreHepaTopL! Terna
O6bIMHO MNpPOU3BOAAT M3 uYyryHa. Hemeukas komnanua
"Viessmann" paapaGotana ocobyio moaenb Gumetannuvyec-
KX KOMOMHMPOBAHHBLIX KOTNOB C ABOMHLIMU CTEHKaMU U3 Yy-
ryHa v ctann. BHyTpeHHsa NOBepXHOCTb KOTha, obpalieHHan
K TOMOYHbIM rasam, U3roToBnEHA U3 YyryHa, a obpalyeHHan
K BOOE NOBEPXHOCTb — U3 cTanu. BuMeTtannuMyeckas KOHCTPYK-
LMA UMEET MEHLLIUIA BEC, YEM YyryHHas.

KOoMGUHUPOBAHHLI® KOTAL MOFyT 6ubiTh cHabxeHb::

— nnb0O OQHOBPEMEHHO ABYMSA FOpenkaMu: ogHa — 4NA
CXWraHus rasa, apyras — ans An3enbLHoro Tonnmsea,

— nanbo OAHOW KOMBUHMPOBAHHOW ropenkoi ana obowx
BWAOB TONNMBA.

KoHCTpYKUUA KOMGUHUPOBAHHOIO KOT/IA C ABYMSi ropernka-
MU NO3BOJIAET NIErKO AEMOHTUPOBaTb OOHY ropenky u Ha ee
MeCTO ycTaHasnueath Apyryio. lopenky BCTaRNSioOT B Cneuu-
anLHoe OTBEpCTVME B fBepue WK nepegHein YacTu kotna
" KpenaT BUHTaMu Ha rmybuHe Tono4HoM kaMepbl. C noMowibio
HakKWOHOW raikm K ropenke NOACOEAUHAETCA rasoBas Unu
XUOKoTONAUBHAR NUHKA. [ocne 3Toro NPOBEPSIOT repmeTIy-
HOCTb annaparypbl U U3 AnHUU ypansiot 8o3ayx. MNepsoiit nyck
ropenku cnegyer OTAATb B PyKU CneumanmcTa, Tak kak Bo Bpe-
MS Hero HeoBXxoANMO NPOBECTY PEryINPOBKY FOPenKit 8 COoT-
BETCTBUW C IKONOrM4ECKUMU Hopmamu Beibpoca B atMocde-
pY 3arpA3HsioWwux BeLecTs.

fa3oBas ropenka gns KOMOUHUPOBAHHOrO KOTAA CHabXeHa
BEHTUNATOPHBLIM HAARYBOM, Gnaronaps KOTOPOMY OHa MeHee
ya3Buma K konebaHuMaM paBnexHns rasa B rasonposoge.
Mpu Hannuun BEHTUAATOPHOIO HaaRyBa KOTen Moxet pabo-
TaTtbh U NPU NOHUXEHHOM nasneHun rasa no 70-80 mm.

B cny4ae KOMOMHUPOBAHHOIO KOTNa € OAHOA ropenkoii ra-
308YI0 U XNOKOTONNMBHYIO IMHUKX NOOBORATC K OQHOW ropen-
Ke, KOTopasa NPOCTO flepekioyaeTca C OAHOro Buga Tonansa
Ha Apyroi. KoHCTPpYKuna KOMGUH1POBaHHLIX FOPENoK Takosa,
4YTO MOAENUPYET OBRUHAKOBO KPYrNoe ropu3oHTanbHoe nnams
npu cxuradnmn mo6oro suga Tonnvsa. KoMGMHMPOBAHHLIE MO~
penku 4actTo KOMNAEKTYIOT BO3AYLUHLIM KJlanaHoM C CepBo-
NpMBoaoM, NOMOralUWnM 3KOHOMWUTL TENAO U CNOCOGCTBYIO-
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Tabnwuua 23. KoMGHUHUPOBAHHBLIO KOTIk, paGoTaouKe
HA Fa3080M W XKAKOM TOMNAMBE

J Kon-so
dupma-npo- | Moaens xotn. Mow- KNA, |Macca, kr | KOHTY-
U3BORUTENL HocTh, KBY % poB
Vaillant (Fep- VKO 22 16-22 92 178 1
MaHua) VKO 27 22-27 183 1
Viessmann Vitola 100 15-63 93 161-407 1
{fepmannsn) Vitola 111 15-27 271-350 2
Vitola 200 15-63 95 158-427 1
Vitola 222 15-27 94 268-352 2
De Dietrich GT 214, 215, 40-64 93 218-257 2
(PpaHuus) 216
GT 217, 218 64-102 297-375 1
GT 113, 114, 16-27 94 228-236 2
115, 116 27-39 284-354 2
GT 1103, 1104 16-27 178-202 2
1105 27-33 226 2
ACV (Benbrus)| Delta F 25 HR 30 93 157 2
Delta F 35 HR 40 165 2
Delta F 45 HR 52 170 2
Heat Master 55 220 2
HM 45
Roca NGO-50/20-55 17,4-61,6 | 20,1 124-257 1
{cnauns) GT, 91,1
NGO-50/20-40
GTA 17,4-453 194-320 2
LAIA-20-40 GT| 17,44-50 | 90,3- | 171-277 1
90,9
Ferroli GN1.02 17,4-23,3| 92 75 1
(Mranus) GN1.03 24,4-31,4 100 1
GN1.04 36,0-46,5 125 1
GN-K 03 24,4-31,4 140 1
GN-K 04 36,0-46,5 165 1
Protherm NL 110-220 | 100-222 |90-90,5| 465-740 1
(Cnosakus)
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Tabnnua 24. fopenku Ans rasosoro Tonnusa

Dupma- Mouy- MowHocTh
npousso- | Moaens | Hocre, | Mac- | snexrpo- | Pexnm paGotit
Autens | ropenku kBT ca, kr | Asurare-
na, Br
Giersch RG1-a 15-40 14 90 OAHOCTYNEHYa-
{Ffepmanun) Teih
RG1-b 25-62 OAHOCTYNEHYa-
Thi#
OAHOCTYNEeH4a-
RG20 40-120 | 20,7- 180 Toild, ABYXCTY-
22,8 neH4aTLiik, Mo-
penvpyownii
Viessmann |UnitVVvG | 15-63 23 100 OAHOCTYNEeHYa-
(Tepmanrun) Thitd
Weishaupt | Gi/1-E | 60-340 39 250 ABYXCTYNeH4a-
(fepmanns) TuINA
G3/1-E | 40-610 43 760 ABYXCTYMNEHYA-
Thilh
Qilon GF 1 10-19 10 100 oAHOCTynex4a-
(PuHnan- : ()
Aus) GF 3 18-40 OAHOCTYNEHYA-
Thiit

WMM MakCUManbHOMY CropaHnio Tonimsa. Bo3aylwHbii kna-
naH NPepoXPaHAST OXNaxXAeHue KaMepsl CropaHus B 11€puo-
Abl npocTos Kotna. MNpu NosTOPHOM PO3XHre OCTLIBLLIETO KOT-
na knanaH crnocofcTeyeT NiasHoMy Nnepexony o6opyaosatus
8 pabouee cocTosHue. O HannuMn BO3ZYLWHOrO Knanaia rogo-
puT Mapkuposka B 0603HaueHUN MOAENN FOPENKU.

Boobuie, CTOMMOCTb KOTNa € KOMOUHNPOBAHHOM ropenkom
HaMHOrO NpesbIWaeT CTOUMSCTb KOTNA, PacCYUTaHHOro Ha
OOWMH BUA, TONAWBA WU O6XKe CTOUMOCTb KOMBWHUPOBAHHOIO
KOTna Co CMeHHOW ropenikoi, NOITOMY Ha& POCCUNCKOM pPbiHKe
KOTNOB C KOMBUHUPOBAHHLIMU FOPEKaMn He TaK YX MHOrO.
KomMbusnpoBaHHble FOpenku pns OTOMUTENbHLIX KOTNOB
rpegnaraoT pupmul "Elko Klockner” u1 "Weishaupt”.
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Tabnyua 25. lfopenku Ang XMAKOro Tonnusa

Npenna-| Mow-
®upma- | Mogensropenku | Mowi- | Macca, | putens- [ HocTb
nponaso- HOCTD, xr HbiA no- | InexT-
AWTenNLb kBT Aaorpes | poaAsu-
Tonnuea | ratens,
Br
Giersch R1 14-53 12,8 - 90
(fepmanna) R1V 12-53 13 +
R20 36-166 17,4 - 180
R20V 36-119 17,9 +
Viessmann | Bluetwin VEGV I-1 15-27 21 - 200-220
(fepmanmna)| Rotrix 18, 22, 27 18-27 17,5 - 290
Unit V VEA, Unit 15-63 |21-22,5 - 200-255
REV
1,0-1,2LN 15-27 20 - 250
Weishaupt wL108B 16,5-38 14 - 55
(fepmannis) WL 158 21-38 -
WL20B 23,5-114 15 - 100
WL 20Z-B
Protherm OHP 10.1/P 14-39 20 - 180
(Cnosakus) OHP 10.2/P 42-60 22 -
HANSA HVS 5.1 12-48 18 - 150
HANSA HVS 5.2 42-60 20 -

Ynusepcansusiii keren "fnarma”

YHusepcanbHble kotnol "Mnama” (puc. 21) - ato ogHo-
¥ DBYXKOHTYPHbIE CTanbHble KOTbl, padoTaoume Ha BCex Bu-
pax ronavea., MoaynbHas KOHCTPYKUMA KoThos “lMnama” Ros-
BonsieT ObiCTPO NEPExXoanUTb OT OQHOIC BMaa Tonansa Ha apy-
roit. Ha nepepHeit creHke KOTAA pacrnofoXeHsl 4Be ABepLbl:
OfHa — [NA 3arpy3ky TBepaAoro ToNAnsa, BTopas — ans nopa-
4Y¥l BO3ayXa B TONKY 1 past yuctku. Npn paGore koTna Ha raao-
o6pa3HOM unn AM3eNbHOM TONAMBE BMECTO BTOPOR ABEPLbLI
MOHTUPYIOT ropenky (COOTBETCTBEHHO aTMOCchepHYIo unu aun-
3enbtly.). Ha sanHel CTopoHe KOTna pacnonoxXeHbl NONYA0A-
mosble NaTpybkn ropsvero BoaocHabxeHus, ALIMOXOA NpA-

89



Pnc. 21. Koren “Mnama”™:

1 - TepMoOMETD; 2 - NPOTOYHBIN BOAOHArpesarens; 3 - narpyGox
YCTaHOBKM TEepMogariuka; 4 - rypSynusarop; 5 - aeepya
sarpy3sounasn; 6 - Tonxa; 7 - konocHux; 8 - nogaysano; 9 - natpy6ox
noganujero tpybonposoga; 10 - naTpy6ox ropave sogui;

11 - narpy6ox xonognoit soass; 12 - wnbep perynnpoBaHns TRrH,
YCTAHOBNGHHIA B AtiMOxoAe; 13 - xoxyx; 14 - BosgywHb# 3a30p
(rennoaawmra); 18 - BHewWwHAR cTeHxa koTna; 16 - sogaxas pyGawka
(rennonocurens); 17 - BHYTPOHHAS CTOHKA KOTNnAa; 18 - narpyGox
olBparHoro TpyGonposona

MOYFOfIbHOIO CE4YEHUA WU ABYXAWMOBLIA NaTpybok npucoe-
AuHenua obpaTtHoro Tpybonposopa CUCTEMbi OTOMMEHUS.
MNpu paboTe Ha TBEPAOM TOMNNIKBE UCTIONBL3YIOT PEeryfasaTop no-
Da4Yn BO3AYyXa, KOHTPOAUPYIOWWUA WHTEHCMBHOCTL FOpPEHMUN
TOMAMBA, U CUCTEMY SEKTPONOAOIPpesa, NO3BONRIOWYIO NoA-
nepxuBatb CTabunbHylo TeMnepatypy Mexnay 3arpy3kamu
Tonnuea. KpoMe TOro, cUCTema 3neKTponoaorpesa NoMoraet
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NOAAEPXUBATL MONOXUTENLHYIO TeMnepaTypy B NOMeLLEeHUN
NPV OTKIOYEHUM OCHOBHOIMO MCTOYHUKA Tenna.

Ha HacToawui MOMEHT npon3BoAAT 3 MOAEeNu yHuBep-
CanbHOro kotna "Tnams” ¢ pa3AnUHOR MOWHOCTH:

1. mogenb 12,5 ans oTonNNeHus HOMOB NRoWEAALIO A0 120 M2,

2. Mopenb 20 o oTonaeHnsa [oMOoB nNaowanbio ot 120 m2
A0 250 M2,

3. mopenb 40 pas OoToONEHUA JOMOB NAoLWAanbio oT 250 M2
00 500 m2,

Bce Moaenu MOryT UCnonk30s8aTth B OTONUTENbHLIX CUCTE-
Max C eCTeCTBEHHOMR W NPUHYAUTENLHOW UMPKysiumel Tenno-
HOCUTEeNnA.

K DOCTOMHCTBaM yHusepcansHoro korna "fnams” oTHO-
CATCA HWU3Kas CTOMMOCTb 000pyROBaHUA, Aeliesnu3Ha MOH-
TaxHbiX paboT, NpocToTa SKCnayatauuy M sKOHOMUS Tenna
(Gnarofiaps cuctTeme aneKTponoaorpesa).

Bogorpennsie (ruQpoHHbIe) KOTAIbI

CerogHs Ha pbiHKe OTONUTENbHOW TEeXHUKW CYLLeCTBYIOT
BOOOrpeiiHbie KOTNLI TpeX TUNoB (puc. 22):

— C ropu3oHTanbHLIMU BOAAHEIMU TpyGamu (FBT);

— C ropw3oHTanbHLIMU OrHeBbiMK TpyBamu (IKT);

— C YyryHHbIM CEKLMOHHbIM TennoobMeHHukom (HCT).

Bce oHM HapEeXHbl B 3KCNAyaTaunn TORbLKo npu cobniope-
HUK YCROBMIA, ONTUMANLHLIX anst paboTtut koTna, Hebnaronpu-
SiTHble YCNOBUA 3Kcryatauun cHuxaioT KN4 v npueopaT
K c6osim B paboTe paxe caMoro AOpPOroCTOALWEro U BICOKO-
KayecTBeRHOro o6opynosaHua. A Hatla cTpaHa ocobeHHo 6o-
rata nNofoGHLIMY HEBNAroNPUATHLIMU yCNosuaMu. MMeHHO
3710 opc-MaxopHoe 06CTORTENLCTBO U 3aCTABUNG OTEYECT-
BEHHbLIX YHeHbIX CO3[aTh BOAOrpeiiHbie KOTNbl 0COB0W KOHCT-
pykuMn — TaK HasblBaeMble MMAPOHHLIE KOTNLI C "npoulaio-
wen” KOHCTPYKUMeR, Maccosoe NpPon3BOACTBO KOTOPLIX Ha-
yanoco B 2000 rogy.

"Mpowaoan™ KOHCTPYKUMNA rnapoHHbIX KOTN0B Gbina 3a-
“MCTBOBaHa U3 asuauun. NpUMEHUTENbLHO K caMoneTaMm oHa
O3Hayana KOHCTPYKLUNIO, CNOCOBRYID UCnpasnaTb ownbky nu-
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Puc. 22, BogorpeAnbie Kot/
A - C ropu3oHTansHeIMKu BoasHbIMK TpyGarmu; B - C YyryHHbIM
CEKLIMOHHHIM TeIUICODMOHNAKOM; B = C rOPHIONTANDBHBIMYM OTHEBBIMM
TPYyGammu

NoTa Ha OCHOBE NPUCNOCOOAEHMS K MexaHn4eCckuM Hernonaa-
KaM U M3MEHSHUIO MeTeoponormyecknx ycnoenii. NprumeHn-
TeNbHC K BOOOrpeiiHOMY KOTAy "Mpowaiowan” KOHCTPYKUUS
03Ha4aeT KOHCTPYKUuio, 9 }peKTMBHO pafoTalowyio B 3KC-
TpeManbHbIX YCNosusax: npu Conbliol XeCTKoCT BOAK!, B YC-
noBusAx peakmnx konebaHmii nozauu 9nekTpoaKeprun,
npy HKSKOW TemnepaType Boak! U Np.

Mo cyTw cBoOel, rMAPOHHLIE KOTNbI SIBASRIOTCA BBICOKOCKO-
POCTHLIMY BOAOrPENHBIMY KOTNAMN MANOW eMKOCTHU. 410 3TO
3HAYUT U KaKkuMK NpeuMyulecTBamMu obnanaer ONNCaHHLIA
KOTEN NO CPaBHEHUIO C NPOYMMN OTONUTENbHBIMYU KOTRAMU?
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BO-NepBbiX, BLICOKaA CKOPOCTbL NPOXOXASHUNA TEMNOHOCU-
TeNna Yepes HarpesaeMble NOBEPXHOCTY KOTRA NPesoTBpaLla-
eT OTNIOXEHNE HAKMNW Ha METaNNUYECKHX NOBEPXHOCTAX Ten-
nooBMeHHuKa, TpyGonpoBOAOB U OTONUTENbHLIX NPUGOPOB.
Kak TonbKo NOABASIOTCH OTIOXERUNA, ABWXKYLWWUACA C OrPOM-
HOW CKOPOCTbIO BOASHOW MOTOK HEMEANEHHO CMbIBAEeT MX.
Mpuyem yem xectye Boaa, Tem Oonabwe nomkHa ObiTe CKO-
POCTb NOTOKA.

BO-BTOPbLIX, U3-32 BbICOKOW CKOPOCTU LBUXEHUA BOAHOMO
foTOKa CKOPOCTL TEMMOOTAANN B rMAPOHHOM KoTie B 10 pa3
8bile, YeM B KOT/IE TPAOULIMOHHOM KOHCTPYKLUMU.

B-TpeTbux, B cvny HeGONbLICIO BOASHOI0 00LeMa MAPOHHLIS
KOTNbI coBepuierHO 6e30NacHb U SKOHOMMYHbLI B PacXon0BaHun
Tonnuea. Kotnusl ¢ 6onbiunM BogHIM 06bemom TpebyioT 6onbLle
gpeMeHy Ang Harpesa BoAsl. JTO NPUBOSUT K HEOOX0AUMOCTU
NoAAEPXUBATL BLICOKYIO TemnepaTypy 60nblIO MacChl BOOb!
B TeueHie ANUTeNbHOro BpeMeru. B cnydae Bbixoda U3 CTpos Cu-
CTeMbl 6e20acHOCT Takoe KOIMYECTBO ropsaYeit BoGhl Mpo3uT
CV:NbHEIM B3PEIBOM C OrpoMHbIM MacuiTabom paspywennit. Mpo-
VCXOAST NOJOSHLIe B3PbiBR HENACTO, HO BCE-TAKWU CRyMaioTcst
¥ OBLINHO UMERHKO ¢ KOTAaMY BONLLIOrO BOARHOIO 0GLeMa.

B-4eTBeDnThIX, MMEGOHHCMY KOTNY HE U3BECTHO KOPPO3nii-
Hoe BosfleiicTBMe KoHAeHcaTa, Tak KakK TpyGel ero Tennoo6-
MEHHUKA BbIMNOAHEHB! U3 MW, UMEIOWSH BbICOKYID KOpPpO-
3UARYI0 CTOMKOCTh,

B-nathix, ruapoHHbie KOTNbl §830NacH! eLe B NOToMY, YTO
MegHue TPyOw TennoobmeHHUKa B Cliyyae noakema Temne-
paTypel BOLALI A0 OMACHOr0 ypoBHS NAasaTcs v cOPacuiBaloT
BO3HWKWES N3BKHITOYNCe paBnerHe, TEM CaMbIM NpeaoTepa-
was Bapbis koTna. flocne HeboNLLICIro PpeMOoHTa Takoi KoTen
€LicTpo Bo3epaulseTes B padovee cocTonHue.

HakoHel, "npowaniias” KOHCTPYKUUA NnpeaycMaTprueaeT
BO3MOXHOCTbL PEXUMa PEe3KOro OXaxieHua FUApOHHOMO
koTna. To; 4TO rybuTensHo g4ns KoTaa ¢ TPaanUNOHHON KOHCT-
pykune#, a petb nget O OLiCTPOM OXNTaXLeHViM, He OKasbiBaeT
HeraTMsHOro BO348NCTBMA Ha MMOPOHHLIA KoTen. MpuuuHa -
B TOM, 4TO TennoobiMeHHNK cBOGOAHO "nnasaeT” B Kapkace
KOTNa, UMes BO3MOXHOCTb CXUMATLCA U PaCLIUPATLCSH,
HE UCNbITLIBAR HYKAKVX MPOTUBOACHCTBIIA.
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NMniocbl u MUHYCHI KOTNIOB 3apyGEXHOro
npou3sofcrTea

C Tex nop Kaxk NOTOK MMNOPTHbLIX TOBAPOB XALIHYN Ha Tep-
PUTOPUIO NOCTCOBETCKOrO NPOCTPaHCTBA, POCCUsiHe nonanu
noa, nx oyaposaxue, roe npebuisaioT ¥ NoHbIHE. OTevyecTBeH-
Hble TOBapbl NepecTani KasaTtbCs "CaMbiMU NYYLLMMW B MU-
pe”, o4eBUOHO YCTynast MMMNOPTHLIM aHanoraM u B Kadecrtse,
v B an3aiHe. Daxe ceronHn, koraa Besaecywas pexknama
npusbisaeT noagepxats POCCUACKOro NPON3BOAUTENS, M-
MOPTHLIE BOROrPenHbLIe KOTNBLI KAXKYTCA Aydylue U HanexHee
OTEYEeCTBEHHOro oTonuUTenbHOro obopyaosaHua. Ho Tak nu
38T0 Ha camMoM gene? Tak An XOPoLn NMMOPTHLIE KOTALE, YTO-
6bt He OCTAHOBUTCS HA MIHOBEHYEe U He 3aAyMaThCA O TOM,
4TO, MOXeT ObiTb, BCe-Takn CTOUT KyninTk CBOE poaHoe, "npo-
sepeHHoe BexaMu™? Tem Gonee 4TO NOAHUMAIOWIAS rOOBY
poccuiickana NPOMBILLAEHHOCTL B NMocnegHee spems crana
BbIfflyCKaTb TOBapPbL!, 38B0OEBbLIBAICLINE NPUSHAHUE HE TONBKO
Ha MeCTHOI TEPPUTOPUN, HO N 3a rpaHULLEN.

BeccnopHo, BOROrperHLIE KOTALI, BbINYCKaeMble MEHU-
TbiMU 3apyGexHbiMyU KOMNaHKAMKU, B Macce cBoeid obnagaiot
PALOM BECOMBIX JOCTOUHCTB, KaK TO:

— 9neraHTHulA, COOTBETCTBYIOWWA COBPEMEHHbLIM TeH-
AEHUNAM G13aiH;

— yno6Hbie rabapuTHbie paaMeptl;

— npocToTa 3akcnayatauuu, obyCnoBneHHas BbiCOKOMU
CTeneHblo aBToMaTu3auun paboTel KOTha (AaHHOe AOCTOMH-
CTBO MMNOPTHbBIX KOTAOB OAHOBPEMEHHO ABNKETCA WU UX Heao-
CTaTKOM, TaK Kax BhilWenwyio U3 CTPOS aBTOMAaTUKY CloXHee
M HaKnagHee PeMOHTUPOBATD);

— MONHAA FOTOBHOCTL TONLKO YTO KYMJIEHHOrO KOTNA K YC-
TaHoBKe;

— Bbicoxuit KNG pabotoi;

— Bbicokan 6e3onacHOCTL 06opyaoBaHua, obecneHeHHas
HECKONbKUMMN CTENEHAMMU 3aLLUTHI.

Ho ectb y 3apybexHbix KOTAOB 1 HEQOCTAaTKu, Ha KOTopble
He CTOUT 3akpbiBaTh rnasa. v nepebii N3 HUX, AOCTATOYHO BE-
COMBbIA ANA CPenHero PoccusiinHa, — AOpPOrosuaHa camoro
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obopynoBaHnsa K ero MOHTaxa, KoTopas ctaHosuTcs Tem 6o-
nee Brne4amnsiolie, ecny yiuTbiBaTb, 4TO BCE KOMINEKTYIO-
e oTONUTENLHON CNCTEMbI LONMKHLI COOTBETCTBOBAThL Kaye-
CTBY BOOOrPERHOro Kotna. Icnon3oBaHne B Lienax 3KOHO-
MUKW OeleBbIX KOMMAEKTYIOWMX MOXET CYLIECTBEHHO COoKpa-
TUTb CPOK CNyXObl BCelt cUCTEMLl TennocHabxeHus poma.
C apyroii CTOpOHbI, CyWeCcTByeT HernacHoe Npasuo: YeM Ao-
pOXe CTOUT OTONUTENbHLIA KOTeN B MOMEHT npuobpeTeHns
M YCTAHOBKWN, TEM Jellesne oH Bam oboigercs 8 npouecce
aKcrnyaraunn. SKOHOMUYHOEe 060py[OBaHUE HE MOXET CTOUT
peweso! MNpusatTHoe nckiovesne n3 npasuna — oTonuTeNbHas
annapartypa Npov3BogcTea CTpaH GuiBluero counanucrTuiec-
Koro sareps (Hexun, Cnosakuvu, Monslm), 4K BOpOrpeiiHbie
KOT/Ibl HACKOAILKO HE YCTYNAIOT NO Ka4ecTByY 3anagHbiM aHano-
ram. Bonee TOro, OCHOBHbLIE Y3ibl M SNEMEHTh! Taknx KOTNOB
O6bLINHO M3rOTOBNEHL! KPYNHERLLUMN MUPOBLIMU NPOU3BOAN-
TENAMU OTOMNMUTERbHON TEXHUKN.

Eille oauH HepoCTaToOK MMMOPTHLIX KOTNCB 0BYCNOBAEH
TeM, YTO rasoBbLIE ¥ INEKTPUYECKKE FeHepaTopk! Tenna 6onb-
WHHCTBA 3anagHbLix GupmM He NprucnocobneHbl K poccUickuM
0Cco6eHHOCTAM NoAAYY rasa v afeKTpoaHepru. U TyT Take
He obouwinoch 6e3 UCIUIIoYEHUIA: KOHCTPYKUUA BOAOTPEUHbIX
KOTNOB SNOHCKOW $upmMbl "Rinnai” n Hemeukon komnaHuu
"Viessmann” npeaycmatpusaeT paboTy o6opynosaHua B yc-
NoBvisX HeCTabunNbHOW NOJZAYN BHepPruu,

MNpoussenem kpaTkuii 0630p NPoRYKUUM KPYNHEALLNX M-
NOPTHLIX Npou3soauTenei BOAOrpPerHbIX KOTI0B.

Korne! "Buderus” n "Vaillant”

Komnanus "Buderus” - nanpgep B NpousBOAcCTBE OTOMU-
TENbHOW TEeXHWUKU WU KPYNHEWWMA NPOM3BOSUTEND YYTYHHbIX
B0OAOrPENHBLIX KOTNOB CQ BCTPOEHHLIMU aTMOCHEPHbBIMU U oy-
TbeBbIMU FOPENkamMm,

Y rasosbix ko108 Logano GE315, Logano GES 15 (puc. 23)
n Logano GE615 TonoyHasn kamepa BuinonHeHa na ocoboro aM-
TUKOPPO3NAHOro ceporo YyryHa G 180 M, cneunanbHo paspa-
6otanHoro pupmont "Buderus”. Kpome Toro, B 3Tux KOT/ax uc-
NonL3oBaHa HOBaA TexHonorus Thermostream, He gonyckaio-
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Puc .23, Fasossiii xoren Logano GE- 515:
1 ~ noRAIOWAR MK KOTIA; 2 - OTBEPCTHUS BLIXOAR BOADI;
3 - obparnan nunus xoTna; 4 - Bepxuas obevarina; 5 - Bropoi xoq
npoRyXTOB croparun; 8 - TpeTHit Xog NPpoAyKTOs cropanun; 7 - Tonka
(nepsbiil Xo4 NPCARYKTOB CropaHns)

WA NOHWXKEHUEe TeMneparypb! BHYTPY KOTNhA HAXE TOUYKK POCh!
u o6pasoBaHue KoxpeHcata. ObparHas oCTLiBlWAaA 8oAa No-
CTOSHHO NepeMeLLMBaBTCA C HarpeToi BCOON, YTO BeAeT K No-
BbilLEHWIO TemnepaTypbl MOBEPXHOCTH, conpukacaioweica
C oTonNUTeNbHLIMWA rasamu. Bparopaps TexHONOruu
Thermostream HoMuHanehbid KM, razoswix kothos "Buderus”
npesuituaeT 95 %. IKCHOMUYHLIN HU3KOTEMNEPATYPHLIR pe-
KMUM OTONNEHMA CBOAUT NOTEPU Tenna K MUHUMYMY U Cnoco6-
CTBYET YMEHbLIEHMIO pacxoaa onekTpoaHepruu. AsuxeHue
NPOAYKTOB CrOpaHnA OPraHuSOBaHO MO TPEXXOA0BOMY NPWH-
UMNYy, CYLWECTBEHHO CHXAIOLWMIA BLIGPOC BPEAHLIX BELLECTB.
YyryrnHbiti koten Logano GE434 {puc. 24) npeactasnseTt
cob6oit aByxOnOYHYIO YCTAHOBKY C ABYMSA HE3aBUCUMbIMW aT-
mochepHbiMy ropenkaMmu. NapannensHas pabota asyx 6no-
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KOB, PacnofoXeHHbix nog o6- 1

WM KOPNYCOM, aHanorudHa
paboTe [BYX OTONWUTENbHLIX A
KoTnoB. KoTteneHbie 6a0kn co-

npukacaloTca Apyr ¢ Apyrom a( @\ 4\
3a[HNMK CTeHKAMU U coeauiie- \ q\ m 0
Hbl TpyGamMu, Ha KOTOPLIX yCTa- ’

cenbHLIX knanaHa. B kaxaom
Gnoke pacnonoxeHa opHa ro- f I
penka ¢ cobcTeeHHO! ra3oson / / /
apmarypoi. bnaropapa TexHo-

noruv Thermostream HeT Heob- & /
XOOWUMOCTU MOCTOSIHHO NOA-

pepxusarts MUHUManbLHOe 3Ha-

HOBNEHbI £8a KONbLUEBLIX APOC- /g f // [/ J /

Puc. 24. Bogarosi koHTyp

yeHue TemnepaTtypul obpartHoi uyrynHoil cexums xorna
BoAs. HomuHanbHuit  KNA Logano GE-434¢
Logano GE434 - no 94 %. 1 - TpYOKH T0AaYHM XOROAHOH

HuskoTeMnepatypHbie xug- SOAb 2 - noToxu Tennoisoau

KoToninerbie kotnei Logano

G115 u Logano G215 paGoTaloT Ha An3ensLHoOM Tonnvee. Ko-
TefbHbI 6GNOK XUAKOTONNVBHbLIX KOTAOB BLINONHEH U3 aHMA-
Koppo3uiiHoro ceporo vyryHa G 180 M. Kondurypauma kame-
pHl CropaHuA ToNnMBa ONTUMAaNbHO COrNacyeTecs C reoMeTpu-
eii nnamenun, Bnarogapa NPUHUUNY TPEXXOR0BOIrO0 APOXOAA
NPOAYKTOB cropaHus (puc. 25) NpoucxoguT NpakTh4YeckM
MONHOE CropaHue TONAUBA NPYU He3HauuTensHoM Buibpoce
speaHbix BewecTe. CHabxeHHbLI ananTUBHOA aBToMaTiEe-
KO CUCTEeMOM ynpaBneHns, KOTeA MOXKET NOMHOCTLIO OTKAIO-
YyaTbCs, Korga oTnagaeT Heo6X0AMMOCTS B OTONAEHNM U FOpPSi-
yem sogocHabxeHun. KN xunakotonsmeHblx KoTnos Logano
G115 u Logano G215 pocturaet 96 %.

CranbHble KOTAbI C ByTbeBOM ropenkoi cepyn Logano SE,
paboTaoume Ha ra3aoBoM UAn AN3ensHOM ToNNvse, ocHalle-
Hb! NOBOPOTHOW Kamepo# cropaHws OCOBOIl KOHCTPYKUMKN

- (pme. 26). Huskue pabouve Temneparypul (6naronaps Tex-
Honorun Thermostream), onTManbHbLlA Rpouecc cropaxus
TOr/iMBa, BO3MOXHOCTb NONHOrO OTKMOYeHus obopynosa-
HUA, — BCE 3TO Aenaet cTanbHblie KOTAbl dupmbl "Buderus” Bol-
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Puc. 25. Koren
Logano GE-215:

1 - nocrynnenne
XOJI0QHOH BOAN U3
of8paTHOR NMNHNA;
2 - nogaowan
NAHKST;

3 - o6parnan.
NIRHNR;

4 - TpeTaii xon
NPoAyKTOR
cropanns;

5 - sTOopON X0
npogyxros
Cropanua;

6 - ronka - nepsbiA
XOR NMPORYKTOB
CropaHus

9
10
AN
N.— -— -
17 —_— = 2
- == N—
14
12 L -~
s ———
~— -y
13
15/ <2

Puc. 26. Koren Logano SE:
1 - nyasY ynpasnesun; 2 - AREpb KOTNa; 3 - HANPABRKIIOLMH INOMEHT
BOAAHOro KOHTYpa; 4 - pama XoTna; 5 - Tennou3oARUNS;

6 - nofaiowan NKHus KoTna; 7 - wiylep npegoxXpaHnTanaHoro
xnanana; 8 - obparian MMKURA XOTN8; 9 - KOMTIOSNTHLIEO OTONHUTENbHLIQ
nomsepxnocTy; 10 - cOOpHUK ANMOBbIX ra3os; 11 - pesusnonrce
orBepcTie; 12 - kamepa cropanus; 13 - cnyck Bogs! 13 KOTNA;

14 - ropenxa; 15 - nnamsa rpenxi
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COKO 3KOHOMUYHLIMW U QONRroBeYHbIMUA B 3JKCNsyaTaumMu.
MouwHoCTb Takux KOTNOB Bapbupyetcs ot 71 no 1600 kBT;
KnNA pocruraet 95 %.

On[HUM U3 BEAYLLMX €BPONEiCKUX Npon3BoauTenen raso-
8bIX KOTNOB 0717 OTONNEHUA N ropaYero BOLOCHaGXeHNA UH-
avBuayasbHbiX 4OMOB ABAAETCH HeMeukan pupma "Vaillant”,
C 1993 ropa ata KOMNAHMA YCNELWHO BbLINYCKaeT rasosble
kotnut VC, VU n VU, 1, a nocaenree Bpems Ha PbiHOK BbINyC-
Tvna Hosewuivie cepuun Euro Pro v Euro Plus, weapo ocHa-
UeHHbIe SNeXTPOHUKOW. BogorpeliHbie kOTAb cepun Euro
Pro umeioT ancnnei ¢ 7 caetoguogamu, oTpaxaiowmmm co-
CToRHMEe annapara, U KHOMKY ycTpaHeHus owubku B ucnon-
HeHun nporpammbl. Y kotnos Euro Pius - 3 ceeTtoguona
" Khasuatypa ¢ 4 knasuwamu. Hoebie MOAENU ra30BbIX KOT-
nos oTnyaloT Gonee BhiICOKME OProOHOMUYECKMe KadecTea
(ReBonblwne rabapuTol, 6eCLUYMHOCTL, NPOCTOTA B 0GCNYXU-
BaHMy), nyyuive aKCnayaTauroHHLIe CBORCTBA U COBPEMEH-
HbIA an3anH.

B HacTosLni MOMEHT keMnanns "Vaillant" npepnaraer Ha-
CTaHHble ra3ossie Kokt Atmomax v Turbomax, paGoTaiowme
Ha NPUPOLHOM WM CKUXEHHOM rase. 310 ABYXKOHTYPHblE
¥ OOHOKOHTYDHBIE KOTALI MOLHECTEIO 12, 20, 24 1 28 kBT, oc¢-
HalLeHHbLIE MOOYNAUMOHHOW ropenkoi. AByXKOHTYPHEIE KOT-
Nbl MMEloT DYHKUMIO “ropaYero nycka”, Aaloylo BO3MOX-
HOCTb Cpa3y Nnony4yaTtbh ropauylo BOAY HYXHOW Temneparyps!.
B mMomeHT npurotosneHma ropaven soabl QyHKLUs oTonne-
HWA BPEMEHHO OTKAIOHaETCH, U BCA Tenncsan MOWHROCTL 1e-
nonbayetca anA ropsyero BopocHabxeHms. Kpome Toro,
DYHKUMIO OTONAEHAS MOXHO NONHOCTLIO OTKHOUYNTL Ha NneT-
HUMA Nepuon, YTO NO3BONUT BKCIUIYaTUPOBATb KOTEN TOMLKO
B pexuvmMe ropayero BogocHabxeHus.

lazoseiii koTen Atmomax 060pPYAOBaH OTKPLITOW KaMepoit
CropaHust C eCTeCTBEHHbIM yaaneHvieM NpoayKToB CropaHus
TOonNMWwBa. o4 MOAYARLIMOHHOM MOREenKoin pacnonoxeHa otTpa-
XaTtenbHas NNacTuHka, KOTCcpas 3alumuiaeT OT HarpesaHus
OCHOBHbIE Y3/bl KOTNA W HaNPABNSEeT K ropenke Bo3nyx, Heo6-
XOOUMBIA NRA FTOpeHna Tonnviea. Tak kax Bo3ayx notpebnner-
cA u3 nomeueHus, To gna addexTueHoR pabotel KOTNa
Atmomax HeobxoguMo obecneuunTh AOCTATOYHEIR NPUTOK
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Bo3Aayxa. [lbiM yAanaeTCcA 4epea AbIMOXOA 3a CYET eCTECTBEH-
HOiA TArn. Fa3oBbiin koTen o6opyAcBaH CNELMAENbHBIM 3aWmT-
HbIM YCTPOWCTBOM ~ CTAabWAN3aTOPOM TR, OTAEASIOWMM an-
napar C Fropenkoit OT BO3aeHCTBUA AbiMOBOW TPYObl, a Takke
[AaTYUKOM OTXOAAWIMX ras3os, KOTOpbIE OTKAOHaeT annapart
nocne 115 cexyHA Npyv ROSBNEHWK NPOAYKTOB CropaHns B no-
MeLLeHUN.

Tasoseni koTen Turbomax OCHaLLBH 3aKPLITOM Kamepoi
CropaHusa ¢ NPUHYANTENbHLIM YAaNEHUEM NPOAYKTOB cropa-
HYA ToNAMBa (Npu NoMoWM BeHTUNATOpa). Boapyx s rope-
HWUA TOMNMBA TaKKe AOCTABNAETCH C NOMOLUBIO BEHTUAATOPA,
pPacronoXeHHOro Ha CTOPCHE OTXOANUIMX ra308. Onst KOHTPO-
A paboTel BOAOIrPEMHOro KOTN1a NPeAyCMOTPEHO pene nasne-
HUA Bo3ayxa. ECnun pasHOCTh AaBReHusa BO3AYXa HeR0CTaTo -
Ha, TO pene He BknoyaeTca. Ecnu Bo Bpems paboTbi koTna rno-
fada so3ayxa nagaeT H1Xe A0ryCTUMOro ypoBHs, TOrRaa KOH-
TaKThl pene pasmbikKaloTCA, U NOAa4a rasa B KOTEN HeMepfied-
Ho npepbiBaeTcs. Koten Turbomax nerko MOHTUPYIOT, NO3TO-
My 5Ty MOAENb PEKOMEHAYIOT NCNONBE30BATh R MOAEPHU3A-
LMK CTapOr OTONUTENLHOM CUCTEeMBI,

M Atmomax, n Turbomax o6naaatoT BCeMun HeobxoouMbIMU
cuctemamu 6e30MaCHOCTY: pene LaBneHmsa Bo3ayxa, partiuv-
KOM OTXOQAWMX ra3os, akBaCeHCOPOM (OATYMKOM pacxoaa
BOAbl), WOHU3AUUOHHLIM SNEKTPOAOM, OCYLWECTBASIOLIUM
KOHTPONbL FOPEHUA TONAKBA, K NP., KOTOPLIE B CAyYae onacHo-
CTU MIHOBEHHO BbLIKNIOYAIOT BOAOrPeiHLIi koten, CyuiecT-
BEHHbLIM AOCTOUHCTBOM HACTEHHKbLIX Fa30BbiX KOTNOB PUpMbI
"Vaillant" apnseTca 10, 4TO pacwupuTencHbil 6ak u upkyns-
LMOHHbIA HACOC HaxoaATCA BHYTpU o6opyaosaHus. MNoaTomy,
npuobpeTan koTnbl Atmomax 1 Turbomax, Bbl NoaAy4aeTe non-

~

HOCTbIO YKOMNAIEKTOBAHHbLIA "KOTENbHbIA NYHKT".
Fazossie n xugxoronnuBHsie KoTnsl "Viessmann”

YyryHHole BOAOrpenHbie KOTALI HeMeuxkon upMbt
"Viessmann" xOpoLo aaanTUPOBaHbl K CYPOBLIM DOCCUACKNM
YCAOBUAM, 4R KOTOPbLIX CBOMCTBEHHA HecTabunkbHan nojaya
3Heprvn, cKadku HanpaXxeHWs B 2/1eKTpoceTh 1 nepenags
Dasnenus 8 razosbix maructpansx. Kotnol, Boinyckaemble
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31O DUPMON, OTIMHAIOT HABEXHOCTb U BAUTENbLHBLIR CPOK
cnyx6ui. PaboTa KOTNOB NOAHOCTLIO ABTOMATUINPOBAHA, YTO
obnervaet ux akcnayaTaymio.

Ha ¢oHe orpoMHOro accopTUMeHTa OTONUTENbHBLIX KOTNOB
“Viessmann" ocofo sbigensiiotcsi 2 mMopenu: Vitogas 100
u Vitorond 200.

Vitogas 100 - HnakoremnepaTypHbIA ra3oBbit KOTEN MOLLL -
HocTeio oT 11 po 144 kBT, KMNM kotna aocturaer 92 %. Ko-
TenbHblA GNOK BLINOAHEH U3 CNEUVANbHOrO CEPOro YyryHa,
a atMocdepHasi ropenka npeaBapyUTensHOr0 CMeLeHUst
obecneunsaeT MUHUMANbHbBIA YPOBEHL BPEAHLIX BLIASNSHUA,
HUXKE 3Ha4YeHui, YCTARHOBNEHHbLIX SKONOTUMYEeCKUM HOpPMaTu-
BOM "Tonyboii aHren™ n HopMamu WBeiuapCKoro NOCTaHoB-
NneHVA O 3auuTe BO3MyXa OT 3arpsasHeHus. MabaputHole pas-
Mepbl koTtna Vitogas 100: pavda — 844 mm, WwivpuHa - ot 300
MM a0 1110 mm, BoicoTa ~ 845 mm. :

Vitorond 200 — Hu3koTemMnepaTypHbIiA KOTeN C XULKOTOnM-
NUBHOW rpenkoil. KoTenbHbii En0K BhINCNHEH 13 0Co00ro sy-
ryHa C FrOMOreHHG# KPUCTaNnNnseckon CTpykTypoi, 6naroaa-
PSA KOTOPOMY LANTEABHOCTL CPOKA CNYXOb! KOTNA BO3pacTaeT.
KNA poctvraet 93 %. YposeHb Buifpoca BpeaHbIX BewecTs
NP CKUTaHK TONIUBA HUXE YPOBHSA AONYCTUMOrO 3arpsaHe-

Tabnuua 26. Texnnueckan xapakrepucruka korna Vitogas 100

Mowpmocrte, kBr| 11 n15|18u 22| 29 35 42 48 60

Macca, kr 101 124 148 | 170 | 194 | 218 | 264

BmecTuMocTs 7.6 97 11,7138 1159 |179 | 21,9
KOTna, n

HURA Bo3ayxa. Cuctema Jet Flow obecneunsaeTr pasHomep-
HOCTb pacnpefeneHns TeMnepatypet U NpesoTBpallaeT sbi-
napeHue KoHpgeHcaTa, Aaxe Npu paboTte Ha MOHUKEHHBLIX Tem~
neparypax TeNIOHOCUTENS,

YyryHnubie xornis: "De Dietrich”

Crapeiiwan ¢ppaHuysckan komnanusa "De Dietrich™ 6uina
OCHOBaHa B KOHLe 17 8eKa, a 3HaMeHUTbLIe YyryHHbIE Ne4Yu Ha-
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Tabnuua 27. TexHnuecxan xapakrepucrtuka xotna Vitorond 200

Mowy- |15 18 22 27w 33 40 50 63
HOCTh,
xBT

Fabapur-
Hble pas- | 855x500 | 990x500( 1130x500|887x570 | 1011x570 | 1135x570
Mepbi x900 x900 x900 x1133 x1133 x1133

(AxLUxB),
MM

Macca, xrj 150 188 225 238 290 340

BmecTtu-
MOCTL 27 35 44 50 63 76
KOTNQ, N

yana npou3ssoauTsb B 1840 roagy. B HacTosilee Bpems dpupma
ABAKETCA OOHUM U3 NUAEPOB B NPOU3BOACTBE OTONUTENLHO-
ro o6opygosasus.

KoMnaHuA BbiNYCKaeT “yryHHble KOTALI C AN3eNbHLIMMW
1 Fa30BLIMUW ropenkaMmn MowHocTelo oT 12 o 1500 kBT. Kop-
Myc KOTNOB U3roTosneH 13 0coboro anacTUYHOro aBTeKTuYe-
CKOrO 4YyryHa, 3anareHToBaHHOro komnanuein B8 1980 r. Tem-
nepaTtypa NNaBAEHUA TaKoro 4yryHa Huxe, Yem Bcex Bxoas-
WMX B HEro KOMMNOHEHTOB MO OTAENbHOCTU. Xumuyeckue
CBOICTBA 3BTEKTUYECKOrO 4YyryHa o0ycnasnusaioT Cnegylo-
wue GU3n4EcKne u MexaHuieckue 0cobeHHOCTH obopynosa-
HURA, N3TOTOBNEHHOTO K3 HEro:

— BLICOKYIO CONPOTMBAREMOCTb KOPPO3NK;

— HapexHyio paboTy npu Manbix HarpyaKkax;

— BbICOKWIA 3KCNNyaTaUMOHHBIN pecypc KoTna.

Muorve BogorpetiHsie koTnol dupmul "De Dietrich” o6na-
BAIOT apanTUBHOW CUCTEMON YNPAaBIEHWA, aHaNU3UPYIoWei
cobcTBeRRYIO paboTy 3a KaxAaylo Aekany v CaMOCTOATENbHO
cTposiuleli Gonee 3KOHOMUYHYIO KPUBYIO oTonNeHus. OyHKUU-
OHasnbHble BO3MOXHOCTH KOTAOB PE3KO BO3PacTaioT, €CNK OHU
cHabxeHbl 9AEKTPOHHOV NaHenbio Diematic-m Deita, o6ecrne-
yuBaoLLEH NOAHOE aBTOMAaTUHECKOE YNpaafeHe cucTemamm
OTONNEHUR 1 FOPSAYEro BOAOCHaOXEHNA C NPNGPUTETOM BTO-
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poro nnv napannensHo. B KoMNnexT NocTasky BXoauT puano-
rOBOE YCTPOWCTBO Ha PYCCKOM A3bike. Kpome TOro, naHens
Diematic-m Delia B COCTOSHUM OCYWeCTBAATL ynpasnenne
CUCTEMON OTONNEHNA, HacuuTbiBaower 1o 10 oTonuTenbHbIX
KOT/OB.

Fasossiid KkoTEn "Rinnai”

Ewe oauH TUTaH-NPOU3BOAUTENb OTOMNUTENbHOW TexHU-
Ky — ANOHCKan ¢urpma "Rinnai”. Ha poccninckom poiHke oTand-
HO 3apekomeHaosan cebsa NBYXKOHTYPHLIM HACTEHHbLIR KOTeA
RINNAI, cneuranbHO afanTUPOBaHHLIA K HAlLUM YCNOBUSM,
B otanune o1 GonblumnHCTBA 3ananHbix koThos RINNAI paboTta-
eT 6ecnepeboitHO, HECMOTPSA Ha Nepuoau4ecKmue nepenapsl
nasnexna rasa. K apyrum foCcToMHCTBaM KOTNa OTHOCATCA:

— MMUHMATIOPHbIE pa3Mepsbl, NO3BONAIWIME MNOMECTUTL
KOTeNn Aaxe Ha KyxHe uny B BaHHOM KOMHaTe;

— GeclwymMHas paboTa BeHTUNATOPHOW ropenkn ocoboit
KOHCTPYKLUUN;,

— NPUHYOUTEAbHLIA OTBOA MPOAYKTOB CropaHua 4epes
cneumnanbHbii ALIMOXOA,

— WNPOoKUA Auanasod aBTOMaTU4eCcKOro perynuposa-
Hust MouiHocTu (0T 25 no 100 %), 4yTo no3sonseT 3Haun-
TeNbHO YMEHbLIUNTL PACXOA rasa U yBenninTb CPOK CAYXOsI
TEeNnROoBMeHHUKa;

— NPaKTU4eckun NOAHOE CropaHne Tonnuea;

— BOJIFOBEYHOCTb ¥ BLICOKAA HAAEXHOCTb.

Koten RINNAI pabotaeT kak Ha NpMpoOaHOM, TaK U Ha CXn-
XEHHOM rase.

ABYyXKOHTYpHBbIE KOTAbI "Olympia”

AsTOoMaTNYeCKNe ABYXKOHTYPHLIE HACTEHHbLlE W Hanofb-
Hble KOTAbI I0XHOKOpeckol ¢pupmMel "Olympia”, paboTaowme
Ha rasoBOM WU OM3e/bHOM TOonnMee, NpeAHa3Ha4yeHw AnA
oTONNEHUs ¥ ropavero BoaocHabxeHus 00LEKTOB NAoWAaabLIo
ot 100 po 7000 M2, lopenka ¢ Typ6oHanayBOM MNO3BONSET
NpaKTU4eCcKn MOMHOCTLIO CXuUrate Tonnaueo. Cucrema asTo-
MaTUKV NopaepXvBaeT TemnepaTypy Boaw U Boaayxa C 3a-
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Tabnuna 28. TexHuueckan XapaxTepuCTHKA HaCTOHHOro
rasosoro xorna RINNAI

NMnowans OTEaNANBAEMOrO NOMELLEHNA, Ao 420
p2
KNAa, % 94-97
Macca, xr 32

FaSapuTHbie pasrMepss, M

BLICOTA 600

wupuHa 440

rnybuHa 266
MuHumansHoe pgasnanue rasa, M6ap 3

DaHHBIMKU NapameTpamu. Kotnel Moryt paboTtats 8 4 pexu-
Max: OObiYHbIA, NPEPbLIBUCTLIN MO BPEMEHU, B OTCYTCTBUM XO-
35eB AoMa U ropsyYero BoA0CHabXeHns.

Bce kotnbl $upmel "Olympia” oGopynoBaHiLl HECKONBKUMN
CTEeNeHAMU 3atLuUThI:

1. DBOFHON 3aLWMTON OT Neperpesa;

2. sawmTon OT fpoMep3arus —~ Npu Temneparype Tensno-
HocuTens Huxke +5 ‘C KoTen asTOMaTn4eckn BKIIOYAeTCS;

8. KOHTPONiEeM NnaMeHu B KaMepe CropaHus.

Bopgorperinbie kotnm "Dakon"”

YeuiCkuit NpousBoaUTESib OTONMKTENLHOr0 oBopyaoBaHuA
“Dakon” BhinyckaeT WNPOKWNIA aCCOPTUMEHT HeJopPOormx BopO-
rpeliHBIX KOTNOB EBPONENCKOro Ka4ecTsa, patoTalouwinx Ha BCex
BUAAX TONNMBA: TBEPLOM, Fa3080M, ON3ENLHOM, dneKTpuyec-
koM. [LuanasoH MOLWHOCTM KOTNOB Bnevarnser: oT 4 Ao
3500 kBT. Hanbonee OTBETCTBEHHBIE YaNb! U IAEMEHTHI YELLICKNX
KOT/IOB BbINONHEHLI N3BECTHLIMUW esponeickrMmn Gupmami,

HanonsHele KOs CO cMeHHOH ropenkoit cepmn NM pabo-
TaI0T Ha rase U XuUaKoM TONNMBE U NpeaHasHaveHe! Ans oTon-
neHuns obwextos ¢ TennonotepaMn 15-3000 kBT. HOMUHANL-
Hbih KNAQ xotnos - 93 %.

HanonbHeie razossie KOT/ibl C aTMOCGHEPHON ropenkoi ce-
pwii GLEKO (c yyryHHbIM KOPycom) u Plux (cO CTasibHbiM
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Tabnuua 29. ToxHuuecxan xapakTepucTUKa HanoNibHLIX KOTAOB CO
CM@HHON ropenkait gupmst "Dakon”

Mapka kotha | MowHoCTD, Macca, kr FaSapurHbie paamepsl
k8r (Bxilixl), mm
NM 25 15-25 140 710x510x855
NM 45 30-45 210 930x510x955
NM 90 77 90 400 1075x750x1180

kopnycomM) cHabxenbl TEPMOCTATOM NPOTHB 3aMep3aHus
" paT4MKOM Tark, oBecneunBalowivMn NOBbilLerHyio 6e30-
N&CHOCTL ¥ HaaeXhoCTb 08opynoBaHuns B axcnnyaTaumn. Ho:
MuHanbHbIA KMA rasossix koTros - A0 92 %.

Tabmiia 30. ToxHnueckan XapSKrspucTMKA HaNONbHLIX raS0BbIX
xo1nos ¢ armocoproik ropenxon ¢dupmes "Dakon”

Mapka MougtiocTs, | Macca, kr | FaGapurssie | 3asucumocTs
xoTha xBr paamepsl | oT 3nexTpuue-
(BxLUxT), mm crea
P 18 lux HL 11-18 82 840x290x570 +
P 30 lux HL 18-30 122 840x410x670 +
P30uxZ 18-30 122 840x410x670 -
GL 40 EKO 40 162 840x650x635 +
A d
TaGnsnua 31. Texunueckas xapaxrepucTuka
HACTAHHbIX KOTN0B pupmbl "Dakon’
Mapka koT- Mouy- rabapwrxole
na HOCTb, KBT |Macca, xr pasmepst Tuin 1arn
{Bxllxl), mm
DUA 24 CK 9-24 42 880x450x345 | ecrectBeHHan
DUA24CT 47 NPYHYAUTENb-
Has
DUA 30 CK 13-30 50 880x520x385 | ectecisexHasn
DUA30CT 55 npyHyauTenb-
Has
DUA 28 BK 12-28 82 880x600x475 | ectecTBenHan
DUA 28 BT 90 npuHyauTens-
Has
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ABYXXOHTYpHbIE HACTEHHbBIE ra3osbie KOTnbl cepuyn DUA
NPUMEHRAIOTCA A OTONAEHUS U ropsivero BogocHabxeHus
noMe dienunit nnowaasilo po 300 M2, HoMmnHansHeit KN asyx-
KOHTYPHbIX KOTnos - 93 %.

Te epgoTonnusHbie KOTAbl cepu DOR 06opyaosaHbi Kame-
POt CropaHus ynyqweHHON KOHCTPYKUUN U HOBOM CUCTEMOI
KONOUHWUKOB, Onaronapa KOTOPbIM NPOUCXOLNT NONHOE CXNn-
ranue Tonausa.

TeepgoronnmnsHele koTasi cepnyt GASOGEN nosswauce Ha
pPbiHKE OTHOCUMTENbHO HelaBHO. B oTaAnkuMe OT TpaguioHHbIX
TBEPAOTONAUBKLIX KOTAOB 3TV KOTALI paboTaloT Ha apesBec-
HOM rase no NPVHUMNY NUPOANSHOINO CXUraHU GPEeBECUHbI.
Bo Bpemsa cxuranua Tonnvea He 06pa3yeTca caxa i BoaHmuKa-
eT MuHManesHoe konuyecTeo 3onsl, KMNA xotnos ¢ nuponuna-
HbIM Cxuranviem soitne KO TpaguumMoHHeIX TBEpaoTONNMS-
HbIX KOTAOB U COcTasAseT okono 85 %.

Tabnwiia 33. ToxuMveckas XapakTepucTmMka
TBEPAOTCNNUBHLIX KOT5ioB hupatsl "Dakon”

Mapka MowsocTs, Macca,| TFaSapurHoie
Kotna xBT Kna, % Kr pasmeptl

(BxtUxT), mm

DOR 12 5-12 74-86 158 920x424x691
DCR 20 . 6-20 72-83 200 1040x526x730
DOR 32 10-32 72-83 240 1040x526x830
DOR450 18-45 73-82 320 1045x688x864
GASOGEN 24 10-24 76-85 350 1380x560x1175

Snexkrpnyeckne xotnwl cepun PTE npegHasHadveHol ANA
oTonneHna Hebonbwmx Xxunbix 06bLEKTOB: KOTTEeOXel, aay
¥ KBapTUp C Tersionotepamu oT 4 no 60 kBT Mopasnsiowlee
6GONbLLIMHCTBO INEKTPOKOTAOB — MHOTOCTYNEHYaTuie arpera-
Thi, NO3BONAIOWME PALMOHANLHO WCNOML3OBATL JNEKTPO-
aHepruio, oCoBeHHO B feMNCe30HHble Nepnogbl. HoMUHanb-
HuA KM anekTtpuuecknx xotnos — nopsagka 98 %.

AnexTpnyeckue kornul "Kospel”

AnexTpuyeckue KOTNAb MOWHOCTLIO 4-24 kBT nonbckon
dupmbl "TKOSPEL" usrotosnerbl Ha OCHOBE 3anaAHblX TeXHO-
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Tabauua 34. TexHuueckas xapakrepucruka
InexTpnyeckux xotnos Gupme "Dakon”

FaGapurhste| Cran-
Mapka |Mow- Onexv- | Mac- | paamepm | papr-
xotna |wocre,|] Crynewn | ponu- |ca,kr| (BxiixP), Has
kBr Tanne MM KOM-
nnaex-
Tauus
PTE-4M 4,5 4,5 OAHO-, 40 620x515 Hacoc
PTE-8M 8 6-8 TpEX- x245
PTE-10M | 10,5 6-10,5 ¢aanoe
PTE-14aM | 14 6-12-14 | Tpex-
PTE-16M | 16,5 | 6-12-16,5 |da3avoe
PTE-18M 18 6-12-18
Hacoc,
PTE-L6M 6 6 oaHo-, | 55 600x586 | pacwm-
PTE-L 10M| 10,5 6-10,5 Tpex- x374 putent-
PTE-L12M| 12 6-12 ¢asHoe Hullh Gax
PTE-L 18M] 18 6-12-18 Tpex-
¢dasrHoe
PTE-7 7.5 7,5 oaHo-, 60 582x822
PTE-9 9,5 7,5-9,5 Tpex- %300
PTE-12 | 12 75-12 | paswoe
PTE-17 17 7,5-15-17 TPEX-~
PTE-22 | 22,5 | 7,5-15-22,5 | pasnoe
PTE-24 24,5 |15-22,5-24,5
PTE-30 30 15-22,5-30
PTE-45 45 15-30-45 67 822x822 Hacoc
PTE-60 60 | 15-30-45-60 x300

JIOruii, C NCNONb30BAHNEM KOMNNEKTYIOLLMX M3 PA3HbLIX CTPaH.

Ans oTonnenns 3aropogHLIX AOMOB K KBapTUP, NMEIotUNX
NPOBOAKY @BTOHOMHOIO LEHTPaNbHOrO OTONNeHNUS, KOMIAHUA
"Kospel" npepnaraet xoren EPCO ¢ sbicokum KMA. Koren
CHabXeH 3NEeKTPOHHOI NaHenblo ynpasfieHus, Ha KOTOPYIO
BbiBEAEHLI BCE pexuMbl paboThl kKOTha, a Takxe yxasaresb
TeMnepaTypbl TennoHocuTena. BuiHOCHOM HegsenbHbil Npo-
rpamMMaTop TeMneparypsi Bo3nyxa No3soseT apTomaTudec-
K1 NoALEePXNBaTh 3afaHHYIO TEMMNEpPaTYPy B MOMELLEHUN He-
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3aBUCHMO OT N3MeHeHui Noroabl. HarpesarenbHbiil y3en KoT-
Na BLINOMHEH U3 MELY, 4TO YMEHLILAET OTAOXEHWE HaKuNK.
Ha BCex BOGQHLIX COEAUHEHURAX YCTaHOSBMEHL! NapOHUTOBLIE
NpoKNafKu, NO3BONKIOLWME UCNONL30BATL B CUCTEME OToNnNe-
HUA aHTUGPU3bLI HA OCHOBE STUNEHTTINKONS.

PASLOENS.
BOAOHATPEBATENU

CyuiecTByeT HECKONLKO cnocobos opraHu3auum ropayero
B8oa0CHabXeHUA 3arcpoaHoro AomMa:

1. ycTadoska gBYXKOHTYPHOIO BOAOrPEHHOro KoTna, KoTo-
pblii He TONLKO ByaeT oTannMeath, HO U CHabXaTb BOM rops-
Yeli sonon;

2. YCTaHOBKA BOJOHarpeBaTenn HakOnNuTeAbHOro tvna
{pmc. 27 A);

3. ycTaroBKa OQHOKOHTYPHOro KOTna 8 nape ¢ 6oitnepom;

4. MOHTaxX HeCKONbKUX MNPOTOYHLIX HarpesaTenei
(puc. 27 b, B);

5. ycTaHoBKa OTAENbLHOro K0M6MHmposaHHoro Harpesa-
TENR, UMEIOULEro CCHOBHOW (3a CYET TEeNAOHOCUTENR CUCTe-
Mbl OTOMAEHWA) U AONONHUTENbHBIA (3a CYET BNeKTpodHep-
UK Harpes.

Yaluie 8Cero KotenbHbi NyHKT HEBONLLWOro 3aropoaHoro
aoma obyctpansaiot Ha 6a3e ABYXKOHTYPHOrO KOTha unm oa-
HOKOHTYPHOFO KOT;1a B Nape € NacCUBHLIM BOfOHarpesaTtenem
HaKONMTENLHOFO Tuna (0oitnepom). Y ABYXKOHTVPHOIro KoTna
BooHarpeBaTent BCTPOEH B kopnyc. Bo BTopoM cnyvae peuyb
vaeT O "col3e” AByX CaMOCTORTENbHbLIX NPUOOPOB — OAHO-
KOHTYPHOrO KOTNa u BogoHarpesarens.

DBYXKOHTYPHbBIA KOTeN 3aHUMaeT MeHblie MecTa, 4eMm of-
HOKOHTYPHbI KOTEeN W BOAOHarpesBaTeNb, OOHAKO €MKOCTb
BCTPOEHHOrO BOAOHArpeBaTeNs ABYXKOHTYPHOro KoTna He
npesoilwaeT 130-150 n. 310 3HAYUT, eCnm Bbl NPUBLIKIN HE Of -
paHu4uBaTh cebs B noTpebneHum ropsayelt Boabl, YACNEHHOCTb
palefi CeMby Hemanas, a pasamep 3aropoaHoOro gomMa BHyLn-
TENbHLINA, TO ABYXKOHTYPHOrO KOTNa ByneT HeROCTaTO4HO.
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Puc. 27. CxemMbl yCTRHOBKM BOQOHArpPEBATENEH:
A - C BOQONArpesarenom HaKkonuTensHoro TMna;
b, B - ¢ HarpesarensMn NpoToYHOr O TUna; 1 - BOROHarpeBarenu;
2 - norpeburenn

Tunsi BogoHarpesarenei

CamocTonaTensHble BOACHarpesaTenn oensr:

— no cnocoby Harpesa BoALl — HAa HaKONUTEbHbie
¥ NPOTO4HbIE;

— M0 UCTOUYHWUKY BHEPriun — Ha aneKTpu4eckue, rasosbie
¥l KOCBEHHOro Harpesa (BoA0-BOOAHbLIE).

B cBoto oyepeps BogoHarpesatenn, paboTaouime Ha raso-
obpaaHoM Tonnuee, MOryT ObiTe C OTKPLITOW MAKW 3aKPLITOR
Kamepow ropeHusa Tonnuvea. Nepsbie UCNONL3YIOT A8 rope-
HUS BO3AYX K3 NOMELUSHWA; Npu 9TOM NPORYTbI Cropanus
TONNMBA BLIBOAATCA Yepes ObiMOX0M B arMocdepy. Y BTOpbiIX
3260p BO3AyXa BeAETCA CHapPYXW XWIoro noMetueHunsa, Tyaa
Xe BLIBOAATCH v NPOAYKTHI CropaHia Tonnuvea.
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Hesasucumo oT Tvna npubopa, Npouecc Harpesa BOAbI
B BOpOHarpesarene npoxoauT 2 arana:

1. npeobpa3oBaHue IHePrun ToNNMBea B TeNno;

2. nepenpayy tenna Boae.

Ha nepsom aTtane KMNJ BogoHarpesartens obecneunsalor
MCTOYHUK BHEPTVIN N MaTepuan, N3 KOTOporo N3roTosneH Ha-
rpesaTesibHbifi 3NEeMEHT (B 3NeKTPU4eCcKUx BogoHarpesarte-
nax). Ha BTopom aTane MHOroe 3aBucuT OT NACWAAN CoNpu-
KOCHOBEHUA HarpesBaTenbHOW NOBEPXHOCTW C BOAOK. Hau-
6onbwinm KNL ob6napaer BogoHarpesatens KOCBEHHOrO Ha-
rpesa {6oinep).

BogonarpeBaresnun HaKoONUTENLHOro Tuna

HakonuTenbHbii (EMKOCTHLIN) BOAOHarpesaTens umeer
8 CBOEI KOHCTPYKUMN HEKYI0O eMKOCTb (6ak), B KOTOpPOi Npo-
nxoonT Harpes Boabl. PaboTtaer Takoil BogoHarpesartens no
NPUHUMNY TepMOoCca: BOAY HarpesaloT Ao 33AaHHON Temnepa-
Typst (8 gnanasoHe ot 7 no 85 °C), koTopyio 3aTeM Npu NoOMo-
Wy TepMocTaTa NoAAepPXUBaOT Ha OAHOM ypoBKe. [laHHbli
npuHUVN paboTk npeavaeaneT ocobie Tpeborarnua K Tenno-
naonaunu 6axa: yem Tonule CNok U3oAUPYIoLLEro MaTepuana,
TeM MeHblle 3Heprosarparth! Ha nogpepxaHue TpebyeMoit
TemMnepaTtypsl Boabl. BRyTpu HakonutensHoro 6aka, cnocob-
HOro BblaepXusaTb fasneHve Boae o 10 6ap, CMoHTUpOBaH
TennooOMeHHUK. Ha kopnyce HakonnTeNbHOro BoaoHarpesa-
TeNnA pasMeLlieHbl NeMeHThl YNpasneHns MOWHOCTLIO Npubo-
pa 1 TemMnepaTypoi Harpesa BOAbI.

SnexTpudecknii BOAQOHarpesareib HakonUTeNsHOro Tuna
npeacTtasnser coboil eMKOCTb C HarpesatesfibHbIM 3f1eMeH-
Tom (TOHamun) BHYTPUM M 3aWMTHON OBAMLIOBKOW CHapyXu.
TepmocTaT NO3BONAET NO Mepe HeOOGXOAUMOCTU BKNOYaTL
1 BblknioYaTh TIHbI, TEM CaMbIM NOAASPXUBAA HYXHYIO TeM-
nepatypy Bogul. (py1 AOCTUXERNUN 3a1aHHOTO YPOBHA TeMne-
parypbl Noporpes BOAbI 2BTOMATUYECKW OTKAOHaeTCS.
Mpw ocTbiBaHK BoAL TOHLI BKIOYAIOTCA CHOBA, NoKa Temne-
paTypa BoApl HE AOCTUTHET 3aNaHHOrO 3Ha4YeHus. Bpems pa-
30rpeBa BOAL! ONPeAeNAeTca CeTuio anekTponuTaHus, Obsiy-
HO 3NeKTpUHEecKne HakoNTenbHLle BogoHarpesaTenm obopy-
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[OBaHbLI CUCTEMON 3atLMTEI OT 3aMep3aHust, He gonyckaioluei
nageHva TeMnepaTypel Boap Huxe 5-7 °C.

K npenMyulecTBaM HakOMMTENsHLIX BOgOHarpeBarenen,
paboTaowmx OT 91eKTpoceTH, OTHOCATCA:

— Bonblias MOLKOCTb TENNOOGMEHHIKA (NO CPABHEHMWIO
.C Fa30BbIM BOAOHArpesarenem Toro xe obvema);

— OTCyTCTBME ALIMOXCAA ANs OTBOAA NPORYKTOB cropa-
HUa TONNMBa;

— NPOCTOTa TEXHMYECKOro 0GCNYXMBaHUA N3-3a OTCYTCT-
BUSt KAMEPLI CropaHus,

Kpome Toro, B0 MHOMMX NEKTPUHECKUX BoaoHarpesaTe-
NAX HEMEUKOro NPOU3BOACTBA CYUWECTBYET PEXMM HOUYHOTO
Harpesa 80Abl, KOrga ASHCTBYET NbroTHLIA Tapud 3nekTpo-
sHeprun. Tem He MeHee nepen NOKYNKOW SNeKTPUYECKOro 8O-
AoHarpesaTenst crnepyert yTO4YHWUTb NapameTpbl, Heobxcauns
Mbie ONA NPaBUALHOK akcryaTaumu npubopa. Kak npaswno,
ana paboThl HaKONUTENbHLIX BOAOHAarpesaTeneil JocTaToqHO
CTaHAApPTHOro HanpsixeHua anekTpuuectsa B 220 B.

HakonurensHeie BogoHarpesareny, padortamime Ha raae,
HaANOMMHAIOT ra3oBble KONOHKY U B OT/IMYME OT If1eKTpoHarpe-
BatTeneit 0bopynosatb aTMOCHEPHON FPenkoi U AbIMOXOROM

BOMLWWHCTBO HakONUTENbHLIX BOAOHarpesaTtenelt kpe-
MAT CNeUManbHbLIMU KPOHILTEHAMK B TOPU3OHTaNbHOM wifin
BEPTUKANLHOM NOAOXEHNUN Ha CTEHY. TOPN30OHTaNbHbLIE BOO-
HarpesaTeny obbLIMHO pasMeLwLaloT 8 TPYAHOAOCTYNHLIX yron-
Kax nomelweHun. B otanumne OT NPOTOUHLIX BCgoHArpeaaTe-
neii, npubopb!l HAKONUTENLHOTO TUMa XOPOLIO COBMECTNME
C YHAVBUAYANLHLIM BOAOMPOBOAOM, NPY NOMOLLIY HACCCA 23~
Gupaiowm BoRy N3 AEPEBEHCKOFO KONOALA NN CKBaXMHbL.
Kpome Toro, HakonuTensHuie sBofoHarpesareny tonee npo-
BYKTVBHBI, YEM POTCHHLIE, TaK KaK COXpaHUTb TENAO Nerye,
YeM HarpeTb HOBYIO MOPUMIO BOAbI.

BopoHarpesaTteny HakoNUTELHONO TUNA BbIMYCKAI0T Che-
Byowwme dupMel: "Ariston”, "Baxi”, "Isea” v "Idropi” (KTanns),
"Electrolux” (Weeumsn), "Dimplex”, "Siemens™, "Stiebel Eltron”
n "Vaillant" (fepmanus), "Wester” (Benukobpuranua), "Austria
Email” (AscTpua), "Drazice” (Yexus), "Tatramat™ (Cnosakusa),
"Gorenje” (Cnosernsg) u HMNKLU "3xeprouHsect " (Poccis).



Ta6nuua 34. INEKTPUIECKHE BOROHArPABATENK HAKONUTENLHOrO THNA

Supma- Mopens sopoHa- | Mowocts, | Emxocts, n
npouasoauTeNb rpesarens xBr
SG100H 1.5 100
SG 120 120
SG 150 150
Ariston (UTanusa) $G 200 200
T1150Q8 2 150
TISTI 3 200
TI ST} 300
TiSTI 500
PSH 508! 2 50
Stiebel Eitron SHB80A 80
(Tepmanun) HFA 1002 2-6 100
SHZ 1508 1,5-6 150
SHW200S 2-6 200
Dimplex ACS 200 2-6 200
(Ffepmanus) ACS 300 3-6 300
ACS 400 400
ACS 100 1-6
Siemens DG80014 1,/3/4/6 80
(fepmanun) DG80014 100
Vaitlant VEH 100 classic 2 100
(lfepmanung) VEH 80 classic 80
Waester WHS-80/2 1,2 80
(BennkoGpura- WHS-150/2 2 150
HUA) WHS-200/2 200
Drazice (dexus) | TO-20 2,2 20
OKCE-50 2 50
OKCE-80 80
OKCE-100 . 100
OKCE-125 ' 125
QKCE-160 160
OKCE-180 2,2 180
OKCE-200 200
Tatramat EO 10T 2 10
(Cnosakus) £0 30J 30
EO 307220 1/3
EO 30/380 2/6
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Ddupma- Mogaens BogOHA- Mowsocts, | Emxoctb, n
NPou3BOAUTONb rpesarens kBT
EO 80J . 2 80
EO 80/220 1/3
Tatramat EO 80/380 2/6
(Cnosaxun) EO 1504 2 150
EO 150/220 1/3
E0 150/380 2/6
EOV 200 2 200
ELOV 120 120
EWH 050E 0,85 50
EWH 080E 1,1 80
EWH 100€ 1,35 100
SHeprouHsecT EWH 120E 1,65 120
(Poccus) EWH 150E 2,3 150
Euro 30 1.2 30
Euro 50 50
Euro 80 . 80
Euro 100 100
Euro120 120
3BAH-10 1,25 10
3BAH-25 25
3BAH-35 35
3BAH-50 50

Tpebosanns Kk 6aKy HaKONMUTEIbHOIro
BOgOHarpesarens

naBHoe TpeGoBaHue Kk Baky HaKONUTENLHOrO BOAOHarpe-
BaTENA 32KNOYALTCH B TOM, 4TO OH 06R3aH NMETb aHTUKOPPO-
3niHoe NokpbiTMe. Ha HakonuTenbHbI 6ak 0Ka3bLIBAIOT paspy-
walouiee Bo3nefiCTBUE Cpasy HECKONLKO $HaKTOpPOB: BbICOKOe
LaBneHue, peskui nepenag, TeMnepartyp, arpecCcuBHble seuwie-
CTBa, COMEpXaliMecs B BoAe, NO3ITOMY OT Ka4yecTBa NoKpuITHA
BHyTPeHHell NoBepxHOCTH Haka 3aBUCUT CPOK CAyxBul BCero
BogoHarpesaTtens. B peiuepsix Mogensix 06bI4HO UCNoNLIYIOT
OUMHKOBEHHYIO CTanb, KOTOpas BPSL N NPOCAYXWT A0Nro.
Y Gonee Aoporux BoaoHarpesateneil Ha BHYTPEHHIO NOBepX-~
HOCTb CTanbHOro Haxa, Kak RPasuo, HaHeceHa cneunansHan
aHTUKOPPO3niiHas aManb. MNpudeM y kaxgon ¢upmsl Ceom ce-
KpeTbl narotosnenus aton amanu. Tak, 6aku sogoHarpesaTe-
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neii Hosol cepun Ti-Tech utanbaHckol Gupmet "Ariston” no-
KpPbITb! TUTAHOBOK aManbio. TuTaH —~ peaxuii B npupoae metann
C YHUKanbHbLIMW CBOMCTBaAMU, BOCTPEOGOBAHHLIMK BO MHOTWX
cdepax 4enose4ecKon XM3HeAeATENLHOCTN — OT KOCMQHABTU-
KU 1 A0 MeLyLUKiHbl, 3TO OAUH N3 CaMbiX NPOYHBLIX N OAHOBPE-
MEHHO Nlerkyx MeTainos C BLICOKOM KOPPO3UIMHOM YCTOWYMBO-
cTbio. Bnaropaps xopoweil NNacTUHHOCTY MeTanna TMTaHoBan
aManb AeTKO NPYUCNOCabNMBaETCH K NOCTORHHLIM U3MEHESHUSM
obGveMa BHyTpeHHero 6aka BopoOHarpesaTens aa cHeT uameHe-
HUR TemnepaTypsl Bogbl. HakonuTenbHblii 6ak BoaoHarpeea-
Teneit cepun EWH wsenckoin komnauuu “"Electrolux™ noxpoe!t
VN3HYTPW MENKOQWUCTIEPCUOHHOR 3Manbio C anioMUHUEBLIMU
pobaskamu, Mog peitcTeveM BLICOKMX Temreparyp Takas
3Manb 32KaNAETCA N CTAHOBUTCS FAAKOoMi, KakK CTek0, HO Npu
3TOM He TepseT CBOed nnacTuyHocTU. BeTpevaotes moaenu
BoAoHarpesateneilt ¢ 6akoM ¥3 BLICOKONPOYHOro NnacTuka
(nanpumep, vy "Dimplex™) nnn ¢ kepaMuyeckKuMm MOKPLITUEM,
W ecnu rapaHTuiiHbiit CPoK CnyxX6bl Y NPOCTLIX OLMHKOBaHHbIX
BoaoHarpesarenes cocrasnseT scero 3 roga, To anst npubo-
POB C AHTUKOPPO3UIHBIM 9MaNeBbiM NOKPLITUEM OH BO3pacTa-
€78 2 pasa.

Koppo3aus crtanbHoro Gaka Ha4MHaeTCs C TPewuH Ha ero
BHYTPEHHEH NOBEPXHOCTN, BO3HMKAIOWMX B pe3yasTaTe NoCTo-
AHHOrO paciunpeHnun/cyxerus 6aka nog aeicTBueM pasHoOCTH
TemnepaTtyp. 4ns AONOAHUTENLHOM 3aWUTE OT KOpPPO3ui B BO-
poHarpesatenax eMKOCTHOrO TMna UCNONLIYIOT CNEeUMANbHLIE
MarHuesbie aHoabl. B pesynbrate arpeccnsHoro Bo3gericTemug
ropsiyest BoAs U Napa MarsveBbie aHOAB! paspyllaloTes, npe-
Bpallas HepacTBOPUMbIE CONM B PACTBOPUMBIE 1 3aNONHANA Co-
6ot MUKpOTPelLWHLI BO BHyTpeHHeM noxpuitun Gaka. Cpok
cnyx66l MarHuesbix aHo[0B He npesbiwaeT 3 net (y AelleBbIX
BOoHarpesareneil — U Toro MeHsiue). Y gnuHHeIX aHon0Bs npo-
AONXNUTENLHOCTb "XN3HK" UHoraa aocruraeT 7 ner.

flo mepe paspyuieHns MarHneBbIX aHOA0B UX HeobxcanMo
3aMEHSTL HOBbIMY, YTO MOXET NOBNeYb 3a CoBO HEKOTOPLIe
npobnembl (Tak Xxe Kak ¥ npodunakTmyeckas nposepka co-
CTOANNA geicTBYIOWMX aHonoB). Aaxe, yToGuE NpoBepuTb HA
KaKo# CTaAVN paspyLeHus HaxOARTCH aHOA!, HE FOBOPS YXe
00 vix 3amMeHe, NPUEALTCA CNUTL BCIO BOAY 13 Haka U [eMoHTH-
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posaTb TOH. Onepauunsi KOHTPONNA U 3amMenHbl MarHMeBbIX aHOo-
NOB — TPYAGEMKAA ¥ #oporoctosuwan. CaMoCToRTeNntHO ee
BLINONHUTb NMPAKTUHECKN HEBO3MOXHO: 00LIMHO BNA TaKuX Le-
neil npurnawaioT padoTHuka cepBucHOn Cnyxbul. Ana 3ame-
Hbl KOPOTKUX MarHMeBbiX aHOH0B paboTHUKA NPUDETCH Bbi3bl-
8aTb ABaXAk B roa. Uckniovenne CoCcTaensioT BogOHArpeea-
Tenu Hemeukon dupmsi "Stiebel Eltron": Bo-nepBLiX, OHK 060~
PYROBaHbLl MHOWKATOPOM COCTORHMS MarHMeBblXx aHOROB; BO-
BTOPLIX, CAMU aHOALI MMEIOT CReLManbHYID KOHCTPYKUMIO,
NO3BOASIOLLYIO BLIKPYHMBATL WX N3 HakonuTensHoro Haka 6es
[eMOoHTaxXa HarpeeaTenNbHoOro anemMeHTa.

MowiHOCTD HaKONUTENLHOIrC BOQOHAarpeBarenn

MoLUHOCTL HAaKONUTENLHOIO BOOOHArCEBATENS HAXOLUTCH
8 NPSIMOI 3aBUCMMOCTM OT eMKOCTH ero baka. Ha poccuitckom
pbiHKE MOXHO BCTPETUTL 3REKTPOHArpesarTeMm HakonmMTeb-
Horo Trna ¢ GakoMm emkecTeto o1 5 Ao 1000 n. Boposarpeeare-
n o6teMoM BCero 5-15 n CnpaBRTCS Avlib C MOWKOW wAaw
yMbiBansHUKOM. Bogorarpesatenu emxocTeio or 30 o 50 n
MOXHO UCNOAL3OBATL ANA AyLua. Bonee sBMecTUTebHble Npi-
60opbi ¢ Gakom, paccunTaHHbiM Ha 80-150 n, UCNONBL3YIOT B TOM
cyyae, ecnu Bel NNaHupyeTe, NCMUMO BCErO NPOYEro, NprHU-
MaTs BaHRY. IMeHHO Harpesateny cpeaHeit emkoctu (no 200
n) oBbiYHO ApMOBPeTaDT gNA ropa4ero cHabxernns HeConb-
LWMX 3aropoOSHLIX ACMOB, YryCcKkas U3 BHUMAaHWA TOT GakT, 4TO
HarpeB KaXA0W cneayowen Nopuvy BOAbl NPUAETCA XAATb
BECLMA NPOJONXUTENBHOE BPEMA: UMEHHO OT MOWHOCTA BO-
AOHarpesaTens 3asvicUT CKOPOCTb Harpesa Boab!.

Ecnun Bbl NnaHupyeTe aKcnnyaTuposatTh BOAOHarpesa-
Tens 4acTo U NOQOAFY, TO Ntyywe nprobpecTy BMECTUTENb-
Hbi NpyBop 60NbLLLOIA MOLWHOCTW, HO UCNONB30BAaTbL €rp He
Ha TemnepaTypHoMm npegene (npu 85°C), a npn 60°C. 3tora-
paHTUpyeT Bam:

— wapawwmi pexum ans 6axa u Tpybonposoaa;

— wMeHbwee obpa3oBaHKe Hakunu;

— CHWXeHWe NOTPEeBNEeHUA SNEKTPOSHEPrUn.

Wcnonbaosanme CANLKOM MaNeHLKONW MOWHOCTN AAA Ha-
rpesarteneit Gonblloli eMKOCTM HeuenecoobpasHo, Tak Kak
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soaa byneT HarpeBaTbCA CNULLKOM MEANEHHO. XOTA HEeKoTOo-
pble sapybexHbie GMpMbl NpeanaraloT Mogenu BoaoHarpesa-
Tenel C peXMMOM YCKOPEHHOO Harpesea BoAbl 3a cHeT Bpe-
MEHHOrO ycunexsus MowHoCcTH Npubopa, NO3BOAAWEroO 3a
KOPOTKOE BpeMs BOCCTAHOBUTL 3aMac M3pacxopoBaHHO! ro-
psa4elt Boabl. Y OTAENLHLIX MOAENER HaKoNMTEeAbHbLIX BOAOHA-
rpesateneil ot "Electrolux™ n "Siemens" npeaycMoTpeH no-
MONHUTENbHLIA SKOHOMUYHBLIA PEXUM, NPU KOTOPOM 3KOHO-
MUTCA BpEMA Harpesa BOAb W NpakTuveckn He obpasyeTtcs
Hakune. TeMneparypa Bogbl NPy TakOM Harpese Nopaepxu-
BaeTcs Ha yposHe 55°C Ha npoOTRXEHUY BCero aHs.

B nio6om cnyuae He ctout npuolperars HaKONUTENRLHLIA
sofoHarpesarent CNKLLKOM MaNteHLKoN eMkocTh!

SnakTposoaoHarpesartenn HebonbuIoR eMKOCTU ¢ MoLy-
HOCTbIO He Bonee 2 kBT nuraoTca ot cetu 220 B. Hekotopuie
MOLeNN Takux BoAOHarpeeateneit cHabXeHbl ceTeBLIM WTe-
KEPOM 1 MOTIYT BKRIOYATLCA B eBpopo3aTKy. BopoHarpesare-
an cpepHeit n Bonbwoit MowrocTy (6onee 2 kBT) 06LiuHO
NOAKMOYAIOT K OTASNLHOMY aBToMaTy. [py 9TOM pexoMeHay-
10T NMPOBECTU OTAENbHLIA Kabensh C 3a3eMneHneM, Tak Kak
K 06bIMHOW ABYXNPOBOAHON PO3ETKE CTONb MOWHbIE NPUBOPLI
noniouaTh Henban., KpoMe Toro, sazemneHne Heobxoanmo
AN NPasunbHOro QyHKUMCHUPOBAHUA AHTUKOPPO3WAHLIX
MarHmMesbiX aHOAos.

Dabtl He NPOMAaxXHYTLCA C MOLHOCTLIO HAKONUTENLHOro
BOpOHArpesaTens, HeoGxoAMMO 3apaHee NoACHNTAaTb, CKOMb=
KO ropsiuei Boab! B fetib He06X0ANMO BaLLei cembe. [na aTo-
ro NpPou3BoOgAT PAA HECNOXHbLIX PACYeTOB:

1. NOACUNTLIBAIDT KOMNYECTBO BOAOPA3BOPHLIX To4YeK
B 32ropoaHOM AOME U CYMMApPHYIO BENNYUHY PacxonyemMoit
BOALI, YHAUTLIBAA, 4TO KaXaan TOuka sogopasbopa notpebnser
CBOE KONMUYEeCTBO BOALI (KaK ropsiyen, tak n xonogHown, nbo
80fA nNoctynaeT K NoTpebutenio Yepes cMecuTens). B cpen-
HeM pakosvHa B Ba4HOM KOMHarte pacxoayer nopsaka 3-4
n/MuH, a aywesaa - 6-7 n/MuH.

2. YMHOXaiOT €AVHULY PacXOAveMOol Boge! (N/MI1H) Ha He-
obxuaunmbiit obbem (NoacyeT NPOM3BOANAT GAs KaxXAok B0/0-
pa3dopHoli Toukw). Hanpwmep: ana BaHHo o6bvemom 160 n
norpebyeTtca npumepHe 80 n ropsayeit Boasl (C TeMnepaTypoi
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okono 40°C) nmoc ewe 10-40 n Ha ayw nocne NPUHATUA BaH-
Hbl, ITOro: BO BpemMs BCOHbIX NPOUEAYD Ha OQHOMO YanoBeKa
napacxoayetcs nopsaxka 100-120 n sogy!.

3. nocunTthiBaloT obwuii obvem notpebnsieMoit BOAbI
C Y4ETOM KONUYECTBA BORHLIX NPOLEAyp 3a AeHb. 3aaada 370
HenpocTas, TaK Kak B Te4eHUe CYTOK BOAY PacxoayioT Hepas-
HoMepHo. B cpenHem Gonsuwe Bcero soasl norpebnsior yr-
poMm, B o6enerHoe Bpems U Nog sevep. Ana Gonee TOYHLIX
pacyeToB HEOOX0AMMO NPUHMMATL BO BHUMAHNE MHAUBULY-
anbHbie NPUBbLIYKK oBuTaTeneit goma.

ECTeCTBEHHO, YTO OKOHYATENLHLIV Pe3ynbTaT OyaeT BeCh-
Ma npubAn3nTeNbHbLIM.

Mpun Sonbiom pacxoae Bopbl (A0 1 M3/u) Ayywe kynutb
KOMOKHUPOBAHHLIK BoAOHAarpesaTenb ¢ 6aKOM €MKOCTLIO OT
200 no 1000 n. Takue monenu npegnaralot Gpupmb! "Ariston”,
"Stiebel Eltron”, "Dimplex”, "Siemens”, "Vaillant”, "Unitherm"
"Tatramat", "Oso", “Austria Email”, "Gorenje”. Ocobasi KOHCT-
pyKUMA HakonutellbHoro 6aka KOMOGUHUPOBAHHOTO BOAGHA-
rpesarensi O3BOMAET yCTAHOBUTL AOMNOAHUTENbHEIN TIH vinn
TennoobmeHHnK (puc. 28), 6narofapa KOTOPOMY BO3HUKHET
BO3MOXHOCTb UCMONL30BATL TENJIOBYI0 2HEPruio KoTna ons
Harpesa BO4bl, TEM CaMbiM 3KOHOMS anexTpoaHepruio. Bonee
TOro, OaHOBPEMEeHHana paboTa AByX HarpeeaTeNbHE!X 3ieMeH-
TOB NO3BONUT COKPATUTb BPEMA Harpesa Boaw!.

HanopHbie u GeananopHsie
HaKonuTensHble BOQOHArpesarTenn

Bce BopoHarpesarenn HakONMUTENbHOrO TUMAa LENfT Ha
6e3HanopHbie (OTKPLITLIE) U HANOPHLIE (3aKpbiThie).

Be3nanopHble (OTKPLITHIE) BOAOKArpeeaTei nMeloT He-
Gonbiuyio emMkocTb (5-10 n) u obecnedusaloT ropayeil Bogo
TOALKO OAHY BOAOPA3bOPHYIO TOUKY. B TakoM BofoHarpesaTe-
ne npy Harpese BOAbLI He BO3HUKAET N36LITOYHOrO AaBAEHWA,
TakK Kaxk "auHaa” Boga, o6pasoBasulan B peaynsrate TepmMu-
4eCcKoro pacLuvipeHns, 6eCnpenaTCTBEHHO BuIXOANT U3 BOAO-
HarpesaTens Yepes HOCUK CNeLnanbHOM KOHCTPYKUui, B ceqa-
31 ¢ 3TuM Bce GeaHanopHbie BOAOHarpesaTen MoXHo vc-
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1 noneL30BaTb TONLKO BMECTE CO CNeLu-
QK anbHLIM CMecuTeneMm, nepexpbiBalo-
- 2 wwumM Bopy Ha Bxoge B Npubop B Mo-

7 MEHT npexpauwietinsa sopo3abopa. Tu-
NWYHBLIM TIPUMEPOM NPOCTEeRLNX BO-

3  ponarpesateneit, patotaiowmux 6e3
L~ ‘AABREHUA, ABARIOTCA E€MKOCTU €O
BCTPOEHHbLIMU 3N1EeKTPUYECKUMUN Ha-
rpesarensiMmn, UCroNb3yemole ONA Ay-
WwesbiX HYX[, Ha CanoBoOM y4yactke. Ec-
TecTBeHHO, 6e3HanopHbLie BogoHarpe-
BaTeNW He NOAXOART ANIA FOPAYSro BO-
pocHabxenns GOnbMX 3aropoaHbIX
AOMOB ¥ NO3TOMY VX OOLIMHO YCTaHaB-
Puc. 28, NMBAIOT B rapaxe wunu MacTepcKoi,
KomSunnposannbiit a Take Ha Hebonbulo pave. Bak Ta-
uarpesarens cepuM  xoro BogoHarpesaTens o6biMHO U3ro-

[

KGV Qupmsi
“GORENGE" TaBNWBAIOT U3 DElleBkIX MaTepnanos
(Cnosenns): {nnactuka), NOITOMY CTOMMOCTL NPU-
1 - xopnyc; 2 - nepesifi  Gopa HeBenuka.
'°"’3’°°6"":’;;""" HanopHbie (3aKpuiTeie) BoAoHarpe-
- 87T0;
ORI NIOOBMEHHIK BATE/A HAKONUTENLHOrO TUNa BronHe

NoAOMAYT BN CHabXeHnA ropsiyeii Bo-

Ao HebGonbworo 3aropogHOro Aoma
¢ 3-5 xutenamun. Vix emxocTtb coctasnser 50-200 n. Takue Bo-
DoHarpeeaTeny BCTPavBaOT B CUCTEMY FOpsiuero sBoaocHat-
¥eHusn, Onn cnocobrib 06CcnyxmnBarh Cpasy HeCKONLKO BOAO-
pa3bopHLIX To4eK. Bopa 8 3aKpeiTOM BOAOHArpesaTene Haxo-
BUTCS NOA AasneHueM BOSOMPOBORHON CUCTEMbL, 4TO B UMd-
pOBOM 3KBUBANEHTe paBHAeTcA 2-6 6ap. Mpy oTKpbiBaHMK Kpa-
Ha B OBHOM 13 Touek Bogopazbopa HarpeTan BOAL! BLITEKAET N3
BOAOHArpeBatens, B3aMeH Hee NOCTyNaeT XonoaHas BoOga.
Bo uaGexanvie 3amMeHLl HarpeToi 8ogkl xonoaHon pabortalo-
WMl rion, paBAeHNeM BOAOHArpeBaTeNb CHabXeH CUCTEeMOW
PaBHOMEPHOro NogMeLLnsaHns,

Mpw ncnonbaoBaHuM HANOPHOro BoAOHarpesaTens Ha ma-
rCTpanb XonoaHoNM Boan B 06s13aTensHOM nopsiake ycraHas-
AUBAIOT Tak HasbiBaemylio. "rpynny 6eaonacHocTu”, BKHOHAIO-
wylo B cebs knanawns 3 BURO8:
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1. NPEnOXCAHUTENBHLIA KnanaH, CaAMBaLWnA oy 1a 6a-
Ka 1 TEM CaMbiM NpefoxpaHaiownii ero o1 B3pwLiaa B peayib-
Tare pocTa AABNIEHUA NPY Harpese Boas!,

2. ofpaTHbii KnanaH, 3aLmilalowmii BcaoHarpesaTenb ot
CNnuBa BOAK! B Cly4ae HEOXNDAHHOrO NpekpaweHns ee nogaym;

3. peayKLMOHHEIA KnanaH, NORVMXEIoWWA gasneHe BoAL
DO HOPMAanLHOro YPOBHS (HeoBx0anM B BOSONPOBOAHCH ceTn
¢ pasneHueM Gonee 6 Gap).

OG6b4HO rpynna 6e3o0nacHOCTU HE BXOOUT B CTAHAAPTHLIN
KOMINEXT HaKoNUTENbHOrQ BOROMATpEesaTens, noaroMy ee
npuobpeTaloT oTaensHE. Hekotophie dupMbl-nponasogute-
NN BLINYCKAIOT rpynnbl 6e30nacHocT, coBpaHHble B eguHoe-
YCTPOACTBO, KOTOPOE AOCTATOYHO NErKO MOHTUPYIOT Npu ye-
TaHOBKE HAKONUTENBbHOTO BOAOHArPEBATENA.

Boiisiep KOCBeHHOID HarpeBa

Oco60i1 pa3HOBMAHOCTLIO HANOPHOTO BoAOHArpesarens
HaKONUTEABLHOrO TUNA ABNAETCS BOLG-BOAAHON Harpesartenn,
unu 6oinep KOCBEHHOrO Harpesa, NCMOoNL3YEMbI AnA Fropsa-
4yero BOAOCHAGXeHUst 3aropoLHOrC A0MA nnouiagsio He 60-
nee 300 M2, Boitnep npeacTaenseT coboit repMeTndHLlA Ten-
NION30ANPOBaHHbIA COCYA eMKorTLIo oT 25 no 160 n. bax 6oi-
nepa — CTanbHoi, C BHYTPEHHUM ITOKPLITUEM M3 MHOTOCNOM-
HOW aHTUKOppO3uiiHOl amanu. BHyTpb Golinepa BMOHTUPO-
BaH TEMN00OMEHHVK, MO KOTCROMY LMPKYNPET ropsauni Ten-
AOHOCUTENb N3 CUCTEMbI OTOfMNleHUA, XonoaHas BuiTosas BO-
[a HarpeBaeTca Yepe3 KOHTAKT CO CTeHKaMu TennoobMeHHN-
ka. Kak npasuno, TennooOMerH®K nocraet 4o caMoro nHa 6a-
ka, Gnarogapa Yemy Bopa B Golinepe nporpesaeTCca paBHO-
MepHo. [lna KOHTpOAA Temnepartyps! BoAbl K Golinepy noa-
KNIOYaoT TEPMOMETP.

OG6biyHo Golinep KOCBEHHOrO Harpesa vMeeT 2 pexvma
paboThi:

1. pas3roHHblii (ann GbicTporo Harpesa 8cero obLema Bo-
Aul po 80°C);

2. AeXypHbir (aNa pIMTENLHOrO NoAAEPXaHVA YKa3aHHON
TeMneparypsl).
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BopgoHarpesaTrenn NPoOTO4YHOro TUNA

OueBnpHoe AOCTOUHCTRBO NPOTCHHLIX BOJOHarpesarenei
~ ¥IX KOMMakTHbie pasmephl. B oTnnymMe oT HakONUTEeNLHbLIX
npubopos, NPOTOUYHLIE BOAOHATPEBATENN HE UMSIOT OTARNb-
HOM eMKOCTH 3apaHee NoaorpeToit Boas:. Harpes XonoaHON
BOOb! OCYUIECTBASIETCS HENOCPEACTESHHO B npotiecce ee
npoTekaHya Yepes TenacobmMeHHUK. BknioueHne BopgoHarpe-
BaTensi NPONCXOANT aBTOMaTNHECKN NoAR AAatneHueM BOAo!,
cpasy Xe nocne OTKpLITHA KpaHa. MpocTeiwnia npuMep npo-
TOYHOro BOACHArpesartens — eoLoHarpesaTenib, KOTOpbiit ro-
poXaHe BbiHYXfeHbl YCTaHaBnusaTb HA KpaH cMmecutens,
Koraa B TENIoceTy O TeM UK UHLIM NGUYMHam HeT ropsavei
BOALI.

MpoTo4sie sopoHarpesartenu cnocobkki 0Secnaunts oT 2
2o 12 n ropsueit oapl B MUHYTY. Bnarogapa Hanvuvio Gnoka
ynpaBneHns MOLHOCTEL NPOTOMHOIO BOAOHArPEBATENA MOXHO
pPEryMpOoBaTh B 3ABMCUMOCTH OT XeNaeMOi TeMnepaTypbi BO-
Obl. MHorga NnpoTOoYHEIR BOROHArpEeBaTENb CHabXaoT peryns-
TOPOM pacxopa BoAbl W 3auTHEIM GUNLTPOM Ha BXOAE BOAL,
npenoTspaLlalolvM NonanaHne B soacHarpesatenb 3arpas-
HAOLWMWX BewlacTs, cnocobHLIX 6okMpoBaTh ero pabory. Hau-
Oonee cnoxHuie Mogenn cHabXeHbl "3amuToNn 0T CYXoro xo-
Aa", TO ecTb 3aWwmnTol oT paBoThi NPK CTCYTCTBUW BOALI.

PaboTtaioT NpoToYHbIe BOpoHarpesaTeny ot anempmecr-
Ba UNK NPUPOAHOro rasa (nocneaHve B 6bITy Ha3biBaloT "ra-
308LIMW KOAIOHKaMU ).

B anektpu4eckux BOLOHArpeBATOINX BOAA HarpesaeTcs
3a TO BPEMS, YTO NpoTeKaeT yepes Konly C HarpeBaTensHbiM
aneMeHTOM, cnnpansto unu T3HoM, B ycnoeusx nosuilieHHOA
XEeCTKOCTU BOAL Bonee npeanovTUTENneH NPOTOMHLIA BOAO-
HarpesaTenb CO CNMpa/bHLIM HarpeBaTeNnLHbiM 3NEMBHTOM,
TaK Kak ero KOHCTpyKuus npepoTepauiaeT obpasosaHue oT-
NOXEHWIA Kanblma. FaboTON HarpeBaTenLHOro 3nemMeHTa yn-
pasnseT rnapopene — faTyvK NpoToKa, AALnil CurHan gn\
BKNOYEHUSA U BLIKNIOYEHUA YCTPOACTBA NPU MUHUMANLHOM
NPOTOKE. YCNOBHAs BenuuvHA MUHWMANBLHOIO NPOTOKa CO-
cTaBnaeT 2-2,5 n/MuH. ECAM NPGTOK MEHbLUE 3TOro 3Ha4EHUNA,
TC Harpesa BoAL! He npoucxeant. NpoTouyHele BogOHarpesa-
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TeNuU nNpocTeiwer KOHCTPYKUAW ABNSRIOTCA rMApPasniniecku
ynpasnsiemeiMy npubopamis: Temnepartypa BoAk! Ha Buixoge
3aBUCUT OT TemnepaTyps! BOAbI Ha BXOAE, MOLLHOCTH Npubo-
pa u BenvuuHbl Npotoka. KOKTpons BennyuHb NpoToKa B Ta-
KoM Harpesateng ofecneunsaoT membparHa, 3ambikawwan
BNEKTPNHECKYIO LeNb NPW AOCTWKEHWI ONpeReieHHoro npo-
TOKa. B cpenHeM pacxof BoAb! rpy UCMONb30BAHUUA OGHOMO
KpaHa HaxoauTcs B pyuanasoHe ot 3 go 8 n/MuH. Bonee cnox-
Hble NPOTO4HbBIE BOLOHArPeBaTenu cHabxeHbl 8NeKTPOHUKON,
obecrneunsaiouler cTabnnbRYIO TEMINEPETYPY BbIXOLSLLEN BO-
Dbl HE32BUCHMO OT NPOTOKAa MAY paBneinsl BOALI Ha BXxogje.
Hosellwe Mopeny anexKTpPUYHECKUX BOgOHarpesareneli gaxe
npeanocnararT ynpasneHne Npy NOMOLLMY BAArO3alLNLLEHHbIX
NynbTOB ANCTGHUNOHHOMO YNpaBneHus, AeHCTBYIOWMX Ha
paccTosaHun 30-50 M ot npubopa, n rmelT LKkbpPOBLIS XNa-
KOKpyCTaNInNeckne nucnneu.

MHorve nMNoOpTHLIE anekTpuyeckre BoaoHarpeBsaTenu
npotodHoro Tuna padoTaloT oT Hanpaxerusa 380 B. 310 3Ha-
4yuT, 4TO BaM noTpebyeTcs nepenenatb NPOBOAKY... MU Ky-
NTh NPOTOYHLIA BOAOHArpeBaTenb, apanTupoBaHHbLINA K Ha-
npsxennio 220 B. OgHako MOWHOCTE afanTUpoBaHHLIX Ha-
rpesaTtenelt B[OCTATOYHO HIN3KAA, NOITOIMY OHU BAIOT cnabuiit
Hanop soAbl.

B rasosbix ropenxax nnams obpasyercs nibo B pesynwra-
Te aneKTpopoaxura, nubo scneacTene aencTenA Nbesoane-
MEHTa W 3anantHoi rpesikn u3 Hepxaseowent ctanu. Mocne
OKOH4aHUA BoAo3abopa nogaya ra3a aBTOMaTU4eCcku npekpa-
waetcA. BOALUWWHCTBO Fa3CBbiX KONOHOK UMEET OTKPLITYIO
KamMepy CropaHuvf, a 3TO 03HaYaeT, HTO OHU HYXAAIOTCA B YCT-
poiicTBe abimoxopa. Bonee ynobHoi ansTepHaTUBOM TakoW
ropenke fBAKIOTCH TYPBO-TCPENKN C 3aKPLITOW KaMepoii cro-
paHua ¥ BCTPOEHHLIM BEHTUAARTOPOM, KOTOPLIA COELUHRIOT
C ALMOoBoR Tpyboii poma. U Hukakmx aeiMoxonos! Typ6o-ro-
pesiku suinyckaloT pupMmel “Ariston”, "Riello”, "Protherm” u np.

[agosele sogoHarpeeaTeny NPOTOYHOIO TUNA, KaK npasu-
J10, UMEIOT HECKObKO CTeNEHEN AU ThI:

— npy HeAOCTATOYHOM TRrE B [LIMOXO/E;

— npy OGPaTHOM TAre B ALIMOXOAE, KOFAA P0RyKTsl Cro-
PaHUA HRYMHAIOT NOCTYNAaTb B NOMeWeHue;
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— B CAy4ae NOracaHns 3ananobHoro NnameHu;

— OT neperpesa u np.

BogoHarpesaTeny npoTovHoro Tuna adpgekTnsHo pabora-
10T TONLKO B YCNOBUAX MOCTOAHHOMO DABNEHUSA BOO!, NOSTOMY
1X 0ObIYHO MCNONL3YIOT 4NA ropaAYero BogocHabGXeHusA B ro-
POACKUX KBAPTUPAX, d HE B CENLCKOW MeCTHOCT!,

MpoTouHble BOpOHarpesaren NPOU3BOAAT chegyowme
¢upmel: "Ariston”, "Rielio” n "Sime” (Urannn), "Electrolux”
(Wseums), "Junkers” n "Vaillant” (fepmanung), "Mora” (Hexus),
"Demir Dokum” (Typuusi), "Protherm” (Cnosakus).

BsiGop NpoTOYHOro BOgOHarpesarens

Mpw rokynke NpPOTOYHOro BogoHarpesarens cnegyert o6-
paTuUTb BHUMaHne Ha 2 dakTopa:

1. MowHocTh npubopa;

2. cnocoBGHoCTL paboTtaTth Npu cnaboM aasneHun BoLb!
(v rasa — NN ra3oBbIX KONOHOK).

B uesioM, NPOTOYKLIA BOAOHarpesaTenb AonkeH 6uiTh 60-
nee MOLWHbIM, YHEM HaKOMUTENbHLIR NPUBop, NpegHasHaYeH-
Hbl#A ANA rOPAYEro BOAOCHAOXEHNA 3aropoaHoro Aoma ¢ re-
MU Xe napameTpamu. Ona obecneyexns ropayel Boaol He-
60onbLWOro AoMa NOCTOAHHOTO NPOXMBaHUA NoHanobuTcs
"npoTodHuK” MowHOCTLIO OT 20 kBT. Takue BoaoHarpesaTenu,
Kax NpaBuno, NUTAIDTCA OT A1eKTPOCceTH ¢ HanpsaxeHeMm 380
B v cnocoBHb obecneunTs ropsyeit BOAOH HECKONBLKO KpaHoB
ofHOBpeMeHHO. JleTHue pauuM MoryT ObiTb 060pPYyAOBaHb!
1 MeHee MotwHbiMu npnbopamu. Tak, AN Toro, 4Tobu obcny-
XuTb HECKONLKO TO4YEK Boaopasbopa HA neTHeit aade BnonHe
DOCTATONHO 23080 KOAOHKA MOLLHOCTbIO 7-20 kBT (B 3a8u-
CMMOCTU OT KOnuyecTea Toyek soaopasbopa n nx obovema).
YT1o KacaeTcs ycToiumeocTu K paBoTe npu cnabom nasneHnm
BOMbI ¥ MA33a, TO CneayeT OTAaBaTh NPeSNOHTEHNE NPOTOUHBLIM
8000HarpesaTenam, paboTalowem Npu MUHMManLHOM Rasne-
HWA ¥ TOTO, N BPYroro.



PA3AEN 6.
OTONMUTEJIbHLIE NPUE0PLI

OtonuTenbhbie NPYBope! — 3T0 NPUBOPLI, NPEeaHa3HaA4YEH-
Hbie ANA nepefa4n Tensia oT TenAoHoCUTeNsA BO3ayxy B 060-
rpeeaemMoM nomeuieruun. Bes oTonuTeneHbix NpUBopos cuc-
TeMa BOASAHOro oToruieHns Gbina 6bl ManoahPekTUBHON Tak
KaKk TennoHocuTeNb BXONOCTYIO 6l unpkynmuposan no Tpybo-
npoBCAaM, MUHUMANLHO (Y4epe3 cTeHky TpyB) ovaasas Tenno
Bo3gyxy. Ocoban xe KOHCTPYKUMSA OTOMUTENbHBIX Npnbopos
NO3BCAAST N3BAEYb N3 TernnoHocutTens Hanbonsiuee konuye-
CTBO Tenna, Pacxoayemoro Ha Co3aaHue KOMPOPTHOro MUK-
POKSTUMATA B KUMLIX MOMELLEHNSX.

Tennonepepawiyan LEHHOCTL OTOMUTENLHOIO npubopa
onpenensioT NACWaab €ro HarpesaTeNLHOW MNOBEPXHOCTW,
KoTopas 3asucuT OT Buaa npubopa, ero pacnonoxeHus
1 CxeMbl nNpucoenvHennst K Tpybam. KayecteeHHbI oTonun-
TenbHL NPUOOP NepenaeT Yepes eauHuLLy nnotanx Harpe-
BaTeNbLHOU NOBEPXHOCTU Hanbonbllee KoANYeCTBO Tenna.

Tpebyemas Tennoorgadya OTONUTENbHLIX NPUOOPOB A5
KaXaoro OTRESLHOMO NOMELLEHUA BbMUCAAETCA C YHETOM ero
Tennonoteps (prc. 29). Tennootaa4a OTONUTENbHLIX NpuGo-
POB LOMKHA HE TONLKO KOMNEeHCUpOoBaTb TENNONOTEPU Nome-
LWEHNA, HO 1 APEBLILATL UX Ha BEANYNHY OOMOAHUTENbHBIX TEN-
NIONOTEPL, BOZHUKAIOWMX NP Har peBaHnn KOHCTRYKUWA AoMa,

BennuyvHy AONOAHUTENbHLIX TENNONOTEPb BLIYUCASIOT MO
¢opmyne:

Qpnon = Q7+ Qn,

rae Qaon - RONONHNTENbHLIG TENAONOTEPY,

Qr - TennooThaYa o1 TenncHocuTens,

Qn - TennonoTepy NoMeLLesnn,

CnepyeT 06patnTb BHUMAHWE, YTO NPU OTKPLITOW NpPO-
Knaake TernonpoBoaos NOBEPXHOCTb TPYS NCNONL3yeTCH Kak
HarpesaTenLyio 1 NO3TOMY YUUTLIBAIOT NpU pacyeTe Tpebye-
MO MOLUHOCTY OTOMUTENBHLIX NPUBopos.

Yucno otonnTensHsix npubopos 1 Heobxoanmas Tennoor-
Java Kaxaoro U3 HUX Hanpsmylo 3aBUCAT OT KONWYeCcTBa
OKOHHBIX NPOEMOB B NOMELLEHUMN,
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8 Qr

] Qn

QHP\ /qun

Puc. 29. Moroxy rennonepagaym or nPuboPa, PACNOCNOXEHHOTO Y
BHELNEIO OFPaACHHUA ROMA:

Qn - rennonorepu nometlyenns; Qnp - TeNACOTRAYA OTONMYONILHOIo
npubopa; Q1 - rennooraaYs Teys; QQon - QONONHATEALHLIE
rennoncrepu; Qr - TeNA0Nepea4a OT TennoHocuTens (Bogsi);
£8 -~ BHYTDOHERS TeMIIEPAaTYPa; tH - HAPYIHaA TOMNOPaTypa; tBx -
BXOAHAR TOMNIEPATYPA HarpeTOR BoAss; 18bIX - BLIXOAHAN TEMASPaTYpa
Harperod sogel

Houyenuna "wagaiyero oronsieHnsa”

B nocnegnHue roast 8 EBpone ypessbiHariHo nonynsapua
KOHUenuua "utaaswero otonsaeHus”. Mpu TpaguuuoHHOM
oTonNAGHUN TeMNepaTypa HarpesaTenbLHON NOBEPXHOCTU OTO-
nuTEeNbHLIX NPUBOPOB CTONb BLICOKA, HTO OTPULATENbHbLIM 00+
pa3oM cka3sbiBaeTCA Ha MUKpoOKAMMaTe B nomeweHuw. -Bo-
nepBbiX, ocefanuian Ha npudopax Noinb, LMPKYANPYIOWAR
€ KOHBEKUVOHHLIMK NOTOKaMU, HAUMHAET Npuropatb v pasna-
ratbCsl Ha TOKCUHHbBIE COCTaBAMIOWNE, KOTOPbBIE MOrYT NpUBe-
CTH Aaxe K BOSHUKHOBEHUWIO 3110Ka4eCTBEHHLIX 00pasoBaHuiA.
Bo-BTOpPbLIX, NPOUCXOAUT "CXMUraHue” KMcnopoga, 4To yxya-
waeT KauecTBOo BO3ayxa. B-TpeTbux, CywecTayeT NOCTORHHAA
Yrpo3a NpPsMoro TepMu4eckoro 0Xora npy KOHTakTe ¢ Harpe-
BATENbLHOM NOBEPXHOCTLIO OTONUTENLHEIX NpMBopos. B nome,
rae ectb ManeHsbkue Aety, 3Ta NPobnema MHOrAa BLIXOAUT Ha
nepswii nnaH. "Wanswee otonnenne” nossonset nsbexars
nepesycneHHbix NpPodbneM, Tak Kak TemnepaTypa Harpesa-
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TENLHOW MOBEPXHOCTY OTONUTENbLHLIX MPUOOPOB He MpeBbl-
waet 40-45°C. Y106n1 NPy NOHMXEHUNU TeMnepaTypsl Harpe-
BaTE/IbHON NOBEPXHOCTU HE CHU3WAACL TENAOOTAAHA OTOMN-
TeNnbHLIX NPUBOPCE, NPON3BORKUTENN YBENVHYMBAIOT NNOWAab
HapyXHoit NoEepXHOCTH NpUBopos NpuMepHo B 2,5 pasa. [e-
naertca 370 3a CHET AONONHUTENLHOro opebpeaHus, npupaio-
wiero oronuTensHomy npubopy dpacagnyio penvedHOCTs.

Bbi6op oTonATeAbHEIX NP#GopPos

MpKn nokynke oTONMTENEHEIX NPUEOPOB cnegyeT yuntoigath
Ccpasy HeCKoIbKO MOMEHTOB!

1. xapakTep NpoKnapkn TpybonposonoB (GTKPLITLIN KWAW
3aKPLITHIAY;

2. TUN 1 KOHGUryPaLIMIO OTOMUTRNLHOW CUCTEMDI;

3. KayecTBO TEMNOHOCUTENS,;

4. BennuuHy paboyero pasneHnn 8 CUCTEME ATONNERYIN;

5. apxuTexkTypHYylO NNaHUPOBKY AOMA;

6. 0co6eHHOCTH TENOBOIG pexuma noMeLLeHni;

7. MEecTo W gAUTEnbHOCTb NipebuiBadua naen B otannu-
BaSMbIX NOMeLUEHUAX;

8. HasHayeHne oTonuTenbHLIX NPrUbopos;

9. TexHUYEeCKWUe XapaKTERUCTHKU OTONHMTENLHbLIX NPUBoPOoB.

OfpaTuTe BHMMaHWe, 4T NpU 3KCnayaTauyn BCcex oTonu-
TenbHbIX NPUGOPOB BO3HMKAIOT Cneayiowme npobnems:

— KOPPO3Us BHYTPEHHVX NOBEPXHOCTEMN;

— XMUYECKan K INEeKTPOXMMUYECKas KOPPO3UR BHYT-
peHHUX NOBEPXHOCTER;

— ruapaBandeckve yaape!.

3TO 3HAHKT, YTO KA4YeCTBEHHLINI OTONUTENbHbIA MpPpHBop
BONXEH:

— BbIAEPXWBATL MTMAPaBRMHECKUE YaapHl, KOTOPLIE Hena-
6exHbl BO BPEMSt ONPEeCcCOBKW (UCNbITaHNS) OTONNTENLHON
cricTeMb!;

— of6nagaTe YCTOWHYMBOCTLIO KO BCEM BUAAM KOPPO3UH,
a 3HA4UT, N POATOBEYHOCTLIO.

BaxHbiM nokasaTenem oTONUTENbLHOro nNpubopa senseTca
pabBovee u onpeccoBoYHOE (MCNLITATENLHOS) AasneHue.
B oTnuuue oT GonblmHCTBA €BPONenckux cTpaH, 8 Poccun
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AasneHne NPy ONPeccosKe OTONUTEALHON CUCTEMb! yBENUYHK-
BaeTcs He Ha 30 %, a Ha Bce 50-60 % (To ecTb oo 15 at™). He-
KOTOpbIE UMIMOPTHBIE OTONUTENEHBIE NPUBOPL! HE BhIoEPXU-
BaioT NOROGHOIO paBneHus, Tak Kak pacCyvTaHs! MakCuMym
Ha 7-8 atm. :

Boo6ile, nepen Tem Kak 0TAaTh ASHLIY 3a NPUrRAHYBLUWACS
OTONUTENLHLIA MPUBOP, HEOOXOAUMO BOYMYMBO U3y4UTb €ro
TexHuuecke U TEenNoruapasnvyeckue XapaxTepucTuku.
Mpy 3TOM He CTOWUT NonaraTbCst UCKNIYUTENLHO Ha cobCcTBEH-
Hble 3HAHUA W MNOHWMaHNE HAaHHOro BOMpOCca: Ayylle NPOKOH-
CYRLTUPOBATLCA CO cneumanicTom, Keraty, He cTtouT 6e3oro-
BOPOHYHO NOBEPSTL MPOAABLY: OH He BCeraa BnageeT Heobxoau-
MO nHpopmaLmnein, a nHorpa Tak NPOCTO 3aKuHTEPECOBAH B CKO-
pevieit npogaKe ToBapa, He3aBUCUMO OT ero NapamMeTpos.

ManuwHe rosopute, 4TO NpuobpeTaTtb OTONUTENbHLIE NPU-
60opul XKenaTenbHO B CNeunanu3npoBaHHbLIX MarasvHax.
MNpu noxyrike He 3abbiBaliTe NOUHTEPECOBATLCS O HANMYUK ra-
PaHTUiiHOro TanoHa u cepTudukaTa coorTseTcTaust. CosaTyeM
CrNpocKThb, Kak Aonro paboraer Ha PpOCCUIACKOM phitike dup-
Ma-MCCTaBLUMK, Kak BaBHO 1 HaCKOIbKO YCNewWwHO 3aHMaeTcs
oTonuTeneHuiMu npnbopamiut dripMa-NPoOK3BOaMTENb, KaK
KOHKpETHbIE OTONUTENeHbLIe NPUBoPL! 3apeKkoMeHaoBaNn ce-
69 Ha NPakTUKe, NPUYEM MEHHO B POCCUACKUX YCNOBUSX,
a He rge-Hubyapb B 6naronony4Hon Espone... Kopoue, byaste
NoBONbITHLI, 3aaaBakTe Kak MOXHO 60JibLue BONPOCOB Mo Cy-
wectay. TeM cambiM Bbi OrpaguTe TebA OT 3an03aansix packa-
fIHWIA B NOCNEWHON NoKynkKe.

TpeboBaHus Kk oronuTeNnbHbIM nNpnbopam

Ko BceM oTonutenbHbiM Npubopam, He3aBncumMo OT Buaa,
MOLHOCT U MECTOPACNONOXEHUR, NPEOLABNSAIOT XEeCTK1e
TpeboBaHus,

1. CaHuTapHO-rurneHnyeckne:

— HWU3KaA TemrepaTypa HapyxXHoi NOBEPXHOCTH (Kopnyca);

— HauMeHblas naowanb ropyu3oHTaNnbHOA NOBEPXHOCTH
DNt YMEHbLUEHUA OTNOXEHWUM NblAK;

— MAOCTYMNHOCTL OTONUTENLHOro NPUGopa ¥ orpaxaa-
WX NOBEPXHOCTER BOKPYr HEro AN O4UCTKY OT Nbinn,
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2. JKOHOMUYEecKue:

— onTuMansLHas CTOMMOCTb camoro npnbopa un paboT no
ero MOHTaXxy u skcnayatauuu;

— HauMeHbLIKA pacxon metanna.

3. ApxuTEKTYypHO-CTpOUTEsIbHbIe:

— 3CTETUYHBIN BHEWHWIA BUA, Kak MOXHO Bonee cooTseT-
CTBYIOWNI NHTEPbLEPY NOMELWEHUS;

— Hebonblume rabaputHeie pa3mepsl (HO He Medee 75 %
WnpUiEl CBETOBOrO Npoema).

Cnepiyet 0TMETUTb, HTO KOMMAaKTHOCTb OTONUTEILHBIX NPU-
6opos HulH4e B Mope. Ecnn auaaiii npubopa. He asnsetcs
cHorciunbaTeRbHLIM U HE npegnonaraeT UCNONL30BAHUE
B Ka4eCcTse KOMNO3MUMOHHOIO UeHTpa BCero WHTepbLepa,
TO Xx03s1eBa He Cnewar BuCTABNATL OTONUTENbHBIN NPUOOoP Ha
Bceobuiee o6oaperne. Tem Gonee uto Co BpeMeHeM paxe ca-
MbIid KPacuBLIA U CTUNLHBLIA NPUGOP TepsieT NbLBUHYIO QOO
cBoero nocka. OTciona NOHATHO cTpemaenne nubo ybpats
oTonnTenbHbLe NpNbop 8 Wikadb!, NMBO CNpaATaTsh 3a Aekopa-
TUBHBLIMW OrpaxaeHvamun. B nioGom cayyae crapaotcs npu-
o6pecTu Npubop kak MOXHO 6onee MUHNATIOPHBLIX Pa3MEPOB.

4, MNpounssoACTBEHHO-MOHTaXHbIE!

— HauMeHbluMe TPYAo3aTpaThi NPU MOHTaxe, oT4acTu
obycnosneHHble MaKCMManbHOM MexaHuaaumei paboT;

— BOCTaToYHan MexaHu4ecKas NPOYHOCTL OTONMUTENbHBIX
npn6opoB, rapaHTUPYIOLLasn, YTO OHU He pPa3BansaTCs BO Bpe-
MS1 YCTRHOBKM,

5. dkcnnyataumoHHsle:

— TENJOYCTOWYMBOCTL OTONUTENLHOro NpuGopa;

— Ha/u4Yne BO3MOXHOCTY PerynuposaTthb €ro Tennootaasy;

— BOAOHENPOHUUAEMOCTb MPY NPEAEbHO AOMNYCTUMOM
B pabounx ycnosuax ruppocTaTMyeckoM aaBneHni.

6. TennoTexHudyeckne: oTonuTenbHbIe NPUBOPLI [CNKHLL
obecneunBaTbh HauBOANLILYIO NNOTHOCTb YAENLHOrO TENIOBO-
ro foToKa, NPMXOANSLErocs Ha eauHuUY Naowaon.

Paameujenne oronurensHsix npubopos

MeTtananyeckne oTonuTenbHbie NPUEOPH! OOLIMHO MOHTU-
PYIOT BAONL CTEH VNN B CTEHHLIX HUWAX. Mpu 3TOM OHU MOryT
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Puc. 30. Bapnantsl pa3MeLjoNna OTONNTENbHbIX NprGopos:
A - B e crensi; b - B cneyunansHoM yxpbitan; B - 3a wiwrom;
T - B nBa sapyca (ogun HaQ apyrum); 1 - oronuTensHbii npnbop;

2 - cTOHA; (BCE PACCTORHNA ~ B MM)

6biTh HaBelaHL! B 1 1AK 2 pRAA, YCTAHOBNEHL! OTKPLITO UNU 33
cneumanbHbiMu orpaxaernsmu (puc. 30). Mpu paamelueHnn
B 2 psaa unu 8 ryBGoKoit Huwe pekoMedayIioT Butbupatb npu-
60pH C NAOILAALIO HArPERATENBHON NOBEPXHOCTY, YBEAMYEH-
HOM Ha 5 %. 370 NO3BONUTL COXPaHUTL HeOBXOAMMYIO Benn-
YNHY TEenAooTAaYy OTONUTENbHLIX Npubopos. Haobopor,
NpY yCTaHOBKe BROMb CTEHL! 33 CNeLUanbHbiM OrpaxaeHnem
nnowans, HarpesaTeibHOM NOBEPXHOCTU He TONLKO He yBenu-
4YUBAIOT, HO faxe MHOrAa ymeHbLaioT Ha 10 %, Tak Kak npu Ta-
KOM pa3MelleHnn Tennootaa4a npubopos MeeT TEHOAEHLMIO
yBeanunsaTuCs Ha 10 %.

YcraHoBka OTONUTENbHLIX RPUGOPOB B AEKOPATUBHOM
wkady BbIroaHa C 3CTEFHECKON TOYKM 3PEHUA, HO npowr-
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pbllUHA MO TERROTEeXHUYECKUWM napameTpaM. Tennoorpava
cnpsiTaHHbIX NPUBOPOB coKpallaeTca NpuMepHo Ha 12 %. fa-
Obt n3bexarb yMeHblWEHUA Tennootaayy, B wkadsl cnegyer
NPATaTb OTONMTENLHOTO NPUGOPL! C NNOLLAABIO HarpesaTeib-
HO NOBEPXHOCTY, YBeNU4eHHoN Ha 12 %.

Yaiile BCEro oTonKTeNbHbIE NPUGOPL! PA3MELLAIOT 1704 OK-
HaMu Y HAPYXHLIX CTEH foma. TPy TaxoM pasmetleHnmn pexko-
MEHOYIOT yanTLIBATL Cnepyoume TpeGoeanns:

1. gnaumHa oTonutensHoro npudopa gosnkHa 6oiTs He MeHb-
we 50-75 % pmHb OKOHHOTO Npoema. VickioueHne — okHa
C BUTPAXaMn: AnnHa OTONUTENBHOrO Npnbopa u ANMHA BUT-
PAXHOrO OKHa A0MXHb! BbITh OAVHAKOBLIMA,

2. BepTMKanbHaA OCb OKOHHOMO Mpoema JonxHa coBna-
LATh C BEPTUK2bHOA OCLID OTONMTENLHOro Npubopa (npu oT-
KIOHEHUN OT ocu He 6onee 5 cMm).

CnepnyeT yunThiBaTh, YTO NP pasmeLLeHUW OTONUTENbHbIX
NPWGOoPOB Yy HaPYXHLIX CTEH AOMa PaAWALMOKHOE oxnaxae-
HUe niofeit ymeHsuIaeTCa, a TeMneparypa HuXXHen YacTit sHy-
TpeHHel NOBEepPXHOCTW CTeHn BO3pacTaeT. 3TO 3HA4UT, HTO
npy OTCYTCTBUY MNOSOKOHHUKOB MK MX HE3HAYUTENbHOW LWK-
pvHe BOCXOAsALME OT OTONUTENbHLIX NPUGOPOB NOTOKN Ha-
rpPeToro Bo3ayxa NepekpLIBaloT ABMKEHNEe XONOAHOro BO3y-
xa B pabouyio 30HY (puc. 31 A, B).

Y BHyTPEKHUX CTeH [OMAa OTONUTENbHbe Npnbopsl ycTa-
HaBANBAIOT He4acTo, 1bo Takoi BUO pasMeteHNa AoNyCcTUM
TONLKO MPU HENPOAONXNTENLHOM Npebbisanun niogeit B no-
MeLLIeHUIN UK B YCIOBMAX KOBOTKOW 1 Tennolh aumsl. B cnyvae
yCTaHOBKU NpubOpPOB BAONL BHYTPEHHUX CTEH BO3AYyX OKOJ0
noAna OCTAETCK XONOAHBIM, 4TO, BNpoYeM, MOXHGC NpeRoTepa-
TATL KpenneHuem OTONUTENbHOro npubopa NpakTU4eckn
y camoro nona {puc. 31 B). MonoxuTencHbMy MoOMeHTaMn
pa3MetleHns Y BHYTPEHHUX CTEH A0Ma ABNRIOTCA:

— MOBbLILIEHHANA TENNonepeaa4a OTONUTENLHBIX NPUGOPOB;

— COKpaleHUe NPOTHXEHHOCTN TENNONPOBOAOB;

— yMeHblleHUe YACNA CTOAKOB.

Mpw BuiGope oTONUTENBLHOMO NPUBopa CneayeT yunuThiBaTb,
YTO B NOMEWEHUAX C BLICOKHMMM NOTONAKaMy NyHule NCMNoNbL30-
BaTb BbICOKME W KOPOTKME npubopbl, B OCTaNbHBLIX Caydasx
cnepyet OTAABaTb NPeAnoYTeHne AMHHBIM U HU3KMM npnbo-
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Puc. 31. QenxeHune BO3IRYLIHbIX TOTOKOB B NTIOMELLCHHSX NPH
PacnonoXeHny OTONKTEALHLIX NPHOOPOB:
A - nog oxnom 6e3 nogoxonunxa; 5 - nog OKHOM C NOROKOHHNKOM;

B - y sHyTpeHHes cTeHsi; 1 - OTONUTensHbIR NPWGOP; 2 - OKHO;
3 - yupxynauma narperoro so3gyxa; 4 - non; § - noronox

paM. [leno B TOM, 4TO NpWU YCTAHOBKE MO4 OKHOM KOPOTKOro
npubopa BO3AYX B BepxHeh yacth nometuenun GyneT nepe-
rpeBaTsCs, a OXNAXAEHHLIM BO3OYX CTAaHeT ONYCKaTkCA B pa~
60nyi0 30HY ¢ 06eux cTopoH oT Nnpubopa (puc. 32 A). Mpw uc-
NONLIOBAHUA Xe ONUHHLIX U HU3KUX OTONUTENLHLIX NPUo-
POB, YCTaHOBAEHHBIX OKONO rofa, NporpesaeTca Becb 00beM
803/yxa B OTanAnsaemMom rnomeuwieHnu (puc. 32 b).

PazHoBnaHOCTH OTONNTENbHbIX NPUbBOpOB

CyulecTByeT HECKONLKO KpuTepues knaccudmkaumm oTo
nuTenbHeIX npubopos:

— cnocob TennooTaauu;

— TUN HarpesaTenbHOW NOBEPXHOCTH;

— BenUMMHa TENNOBOW MHepuM;
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Puc. 32. BoagywHsie nOToKy npy yCTaHOBKE 104 OKHOM
OTONUTENbHBIX NPHGOPOB PAINNIHBIX TUTOB:
A - KOHPHIYPaUNR OTONATONLHOIO NPHGOPAa - HH3KaR U AIHHHAR;
5 - npu6OpP BHICOKHA H KOPOTKUH; 1 - OKHO; 2 - OTONTENbHbIA NPHCOP;
3 « npocaYuBaKLUMNSICS YEPE3 OKHO XONIOaHNNH BOIYX

— marepuan, U3 KOTOPOro WU3roToBNEH OTOMUTENbHLIN
npubop;

— BbICOTa OTONUTENBLHOro Npubopa.

Mo criocoby rennootgayun otonutensHble NPUBOPH AENsT-
ca Ha (p¥c. 33):

1. KOHBEKTUBHbLIE (KOHBEKTOPLI U pebpuctole TPyOLI);

2. papunaumorHble (NOTONOYHLIE n3nydaTenn);

3. KOHBEKTUBHO-PaAVaLMOHHLIE (CeKLUWOHHbIE U NaHenb-
Hbie pagviaTopkl, MagxoTpybHbIe Npubop.!).

_ HaunbBonbuwed tennooTtgader OTANYAKOTCA KOHBEKTOPGI
C KOXYXOM U CEKUMOHHbIe paguMaTopbl, HaviMeHbllen — rap-
KOTPYyGHbie Npubopsl U KOHBEKTOPL! 6e3 KoXyXa.

Mo tuny HarpesarenbHO# FIOBEPXHOCTA OTONUTENbHbIe
npubopbl NOAPa3AeNATCA Ha:

1. npubopul C Manxon sarpeeaTenbLHON NOBEPXHOCTHIO;

2. npubopsl c pebPUCTOi HarpeBaTenbHoM NOBEPXHOCTLIO.
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Puc. 33. MMonepeyribiii paspes oTonuTenbHsIx npubopos PasansHbIX
™NOB:
A - coxymonnbist paguarop; B - nanenusisid pagnarop;
B - rnagkorpyGrbiil u3 TpEex Tpy0; I - KOHBEXTOP C KOXYXOM;
A - npn6op u3 asyx pebpucToix TpyS; 1 - KANEN TENNOHOCHTONR;
2 - nnacruna; 3 - pebpo Tpybni
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1o Benuqu+e TennoBoi MHepLMM oToNUTENbHLIE NPUBOPD!
DensT Ha:

1. npubopbl ¢ Manoi TennoBo nHepuueir;

2. npubopeb! ¢ 60ALLUIOY TENNOBOI UHERLMeER.

K npubopam ¢ 60NbWOR KHepLUen OTHOCHT CeKUYIOHHbIe
papuatopsl, BMewarouwme Sonblioe KCNUHEeCTBO BOAbI
1 MepNeHHO uameHsolme Tennootaavy. Mpubopsl ¢ Manoi
MHepuuen ~ KOHBEKTOPL!, KOTORSIE NMEIOT HeBonsuyo Mac-
CYy, BMELLAIOT He3HAYNTENLHOE KOANMYECTBO BOALI U BLICTPO
W3MEHRAIOT Tennootaavy npy peryamposaHum Bxoasuiero
TennoHocuTens.

lMo marepuany n3arorosseHus OTOMNTENbHBIE NPUBOPLI
6biBalOT:

1. MeTannudeckne (U3 4Yyryda, ctanu, meau, anloMMHUA
v np.);

2. Kepamuueckue;

3. nnacrmaccosbie;

4, KoMGMHMPOBaHHLIE.

B 3aBMCHMOCTU OT BbLICOTHI PA3NA4a0T OTOMUTESbHbLIE
npubopsi: -

1. sbicokue (Gonee 65 CM BLICOTON);

2. cpepnrue (40-65 cm);

3. Huskue (20-40 cwm);

4. nauktycHule (Mexee 20 cm).

Kommentapuu: 3a 100 % npuHsTa TENNOOTAAYA 4YIYHHOT O
cexuvoHHoro paguaropa rnysuHoin 140 mwm.

Konsexrops!

KoHBekTop npeacrasnset coboit pebSpucTtbii Harpesa-
Tenb, 2aWUNLLLEHHDIR, KaK NPasuno, KOKXYXoM U3 MMCTOBOTO Yy-
ryHa, ctany, amoMmHus, acbectouemeHTa v apyroro matepu-
ana (pnc. 34). OT BLICOTh! 3alLMUTHOIO KOXYyxa 3a8UCUT Ten-
n0BaA OTAAYa OTOMUTENLHOTO Npubopa. Ecnn Tennootaayda
KOHBekTOpa Bes koxyxa cocvasnsieT 100 %, TO npu BLicoTe
KoXxyxa 25 cm Tennoortaava sBospactaet 40 120 %, npu BeicO-
Te 40 cm - po 130 %, 2 npu BuicoTe 60 cm — no 140 %. To ecTb
06ian 3aKOHOMEPHCCTb TakoBa: YeM Bbillie 3alWnTHbIN KOXYX,
Tem Gonblie TeNNOBan OTaaya KOHBEXTOPA.
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Tabnvua 35. CpasHUTENLHAA TONAIOOTAAUA PASAKUHBIX

oronuTensHbux NpUbspes
Bua OTONNTONLHOFO Moaens FriyGnna, mm Tenno-
nprubaopa ovaaua, %

CekumnoHHbIl papuaTop M-140-A0 140 100
MC-90 90 71,6
NaHenbHbii paguaTop PCB-1-500 18 445
PCr-1-1s0 21 52,7
MapxkoTpyGHLIi oToNK- ay32 42 6.3
TefbHbIN Nprbop ay100 108 12,8
KoHBexTop ¢ KOXyxoMm "Komeopt-20" 160 68,7
(KH20) 180 62,5
KowsexTop 6e3 koxyxa | “"Purm™ (KO20) 60 30,8
“Axkopa” (KA) 70 30,0
Pebpucras Tpyda "MNporpecc-20" 175 446

184

Puc. 34. Konsexropsi:
A - ¢ xoxyxom; B - 6e3 xoxyxa; 1 - HarpesareibHbIi 3NeMeNT;
2 - xoxyx; 3 - Bo3gYWHLIR xnanaM; 4 - opebpenrve Tpybui;
§ - poewerxa; 6 - creMa




Ecnu cpaBHUBaTL KOHBEKTOPL! C NPOYUMUN OTOMUTENLHLI-
MU npuopamMu, TO Ux OTANYAET AO0CTATOYHO HU3KUA Koad-
duLmMeHT TennooTRaun, Kpome TOro, KOHBEKTOPb! He NepeHo-
CAT rMAPaBAUYECKUX YOAPOB B CUCTEME W NPEABABNAAIOT Bbl-
cokune TpeboBaHus K TennoHocuTento. Ho rrasHoe, OHW Co-
3pa10T BO3AYWHLIE KOMBEKUMOHHLIE NMOTOKW, FOHAWME Mo
NOMELEHNSM Nbiib M NPOYUe 3arps3HSIoLve BeuecTsa,
OT KOTOPbLIX HEBO3MOXHO 1N30aBUTLCA Qaxe BAaXHOW ybop-
Ko#. Mpy KOHBEKUMOHHOM cnocobe obforpesa rnomelleHUs
cKnapbisaeTcs He BnoaHe KOMMbOPTHOE ANst XUM3HK pacnpe-
Aenenve Temneparyp. Mo 3akoHaM GuU3nku, NOTOKW Harpe-
TOrG KOHBEKTOpaM BO3ayXa NMOAHUMAIOTCH BBEPX ¥ CKaniu-
BalOTCH NOJ NOTONKOM, B TO BPEMSI KaK XONOAHLIN BO3JYX
onyckaertcs k nony. Takum obpasom, Hanbonbluas Temnepa-
Typa BO3fyxa cocpegnotaqmBaetca B tex obnactax nometlue-
HUA, FDe OHA HYXHA MeHbLUe BCero, To eCTh FAe HeT Yenose-
ka. Ha nomo xe obutareneii 3aropogHoOro AomMa NPUxXoaMTCS
6onee HU3Kas TeMneparypa.

U BCe Xe KOHBEeKTOPb! — Camble UCNONbL3YEMbIE OTONUTENb-
Hble Npubopkl B MUpe. HebonbiwoOMK BeC, Manas meTanioem-
KOCTb, COBPE@MEHHbLIY An3aiH, NpocToTa B YCTAHOBKE N 3KC- -
fayaTauum, — BCe 5TU KayecTsa AenalT KOHBEKTOPb! 4PE3Bhi-
YalHO NONYNRPHLIMU B KOTTEAXHOM CTpouTenscTee. Tem Bo-
nee, 4TO B CRABHEHUN C paguaTopaMn pasHuua temneparyp
y nona v nog NOTOAKOM 8 NoMeLLeHnu, OTanmmBaeMoM KOH-
BEKTOpaMy, He CTONb Beanka.

Ha poCCHiiCKOM pbiHKe LIXPOKO NPpeaCTaBNeHb! KOHBEKTOPb!
HemMeukoh komnaHum “Kermi' n typeukoh ¢upmel "Demir
Dokum"”. Mocneaume Moaenu KOHBEKTOPOB OTEYECTBEHHOIO NPOo-
M3BOACTBA HUCKOALKO HE YCTYNAIOT UMMOPTHLIM aHanoram. Bo-
flee TOro, OHY CO3aHbLI C YHETOM POCCUIACKUX peanuid, MoOaToMy
HE NPeabABANIOT BLICOKMX TpeBoBaHMIA K Ka4ecTBy TennoHocuTe-
NA, @ 3TO 3HAYMT, HTO HE HYXHa AIONONHUTENLHAR YCTAHOBKA O4N-
CTUTENBHBIX NPUOOPOB ¥ CneumanbHas NOATOTOBKA BOA!.

PebpucTbie TpyObl

Kpyrasie pebpuctbie Tpybbl U3roTasnmealoT M3 yyryHa oam-
=01 N0 1-2 M. BHyTpW pebpucToit TpyObl cnpaTana (praHuesan
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Tabnuua 36. TexHruueckan XapaKTopUCTHKA KOHBEKTOROR
OTOHSCTBOHHOTO NPOUIBOACTEA

Mrowanb HarpesaTensHOR
Tun Mogaens NOBEPXHOCTH ORHOTO | npyya. pm
KOHBeKTOpa xousexvopa
F, M2 Fax
CranuHoit 15KM-0,5 0,37 0,25 450
MHTYCHBIN 15KN-0,75 0,55 0,34 700
15KN-1 0,73 0,46 950
15KN-1,25 0,95 0,6 1200
15KN-1,5 1,14 0.7 1450
15KN-1,75 1,37 © 0,86 1700
20KN-0,5 0,49 0,28 480
20KMN-0,75 0,68 0,42 700
20KN-1 0,91 0,57 950
20KM-1,25 1,15 0,72 1200
20KN-1,5 1,43 0,89 1450
20KM-1,75 1,67 1,04 1700
"Mpo- Ne1 0,88 0.5 400
rpecc-15" Ne2 1,11 0,63 500
Ne3 1,32 0,75 600
Ned 1,85 0,68 700
Ne5 1,77 1 800
Ne26 1,99 1,183 900
Ne7 2,21 1,25 1000
Ne8 2,43 1.38 1100
Ne9 2,65 1.5 1200
“MNpo- Net 0,83 0,48 400
rpece-20” Ne¢2 1,1 0,6 500
Ne3 1,32 0,72 600
Ned 1,54 0,84 700
Ne5 1,76 0,96 800
Ne6 1,98 1,08 900
Ne7 2,2 1,2 1000
Ne8 2,42 1,32 1100
Ne9 2,64 1,45 1200
"Akkopa” (oa- A-12 - 0,6 460
HOPSAOHBIR) A-16 - 0.8 620
A-20 - 1 780
A-24 - 1,2 940
A-28 - 1.4 1100
A-32 - 1,6 1260
A-36 - 1,8 1420
A-40 - 1580
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2A-12 - 1,105 460

2A-16 - 1,47 620

"Axkopa” 2A-20 - 1.84 780
{RBYXPALHBIA) 2A-24 - 2,21 940
2A-28 - 2,58 1100
2A-32 - - 2,94 1260
2A-36 - 3.3 1420
2A-40 | - 3,68 1580

HH-1 . - 0,76 710
HH-2 : - 1,27 1110
HH-3 : - 1,78 1510

"Komdopt” H-4 < 0,81 710
(nBYXTRYC- HH-5, H-5 - 0,985 710
HELA) HH-6, H-6 - 1,24 710
H-7 - 1,39 1110
HH-8, H-8 - 1,79 1110
HH-9, H-9 - 2,15 1110
H-10 - 1.9 1510
HH-11, H-11 - 2,3 1510
HH-12, H-12 - 2,87 1510

"Komeopt™ HH-13, H-13 - 1,53 710
(yeThipex- HH-14, H-14 - 2,55 1110
TPYGHLIN) HH-15, H-15 - 3,57 1510
YyryHHoli n7-10-0,3 0,27 0,265 295
NAUHTYCHBIA nT-10,0,6 0,54 0,53 601

Tpyba, No KOTOPOK NPOXoanT TennoHocuTesns (puc. 35). bna-
roaapst MHOrOMMCNEHHLIM TOHKUM pebpam niowaab Harpesa-
TenbHOW NOBEPXHOCTU OTONUTENbHOrO npubopa ysenuyeHa
B HeCKOMbKO pa3. Pebpuctoie Tpybbi MOHTUPRYIOT B HECKOALKO.
panoe, coeguHas Mexay coboit no cxeme ameeBMKa rMpvt NOMo-
W pnaHues N ABOHHLIX PRaHUEBBIX OTBOLOS.

Pe6pucTbie TpyObi 06napaioT cneayowymMm AOCTOUHCTBAMMUL

— feueBusHoON;

— KOMNaKTHOCTLIO (NpU 3TOM NNOWaab HarpesaTensHon
NOBEPXHOCTU Y pebpucTeix TPYS Gonblue, YeM y rnankux Tpyd
TOW Xe ANviHbI);

— OTHOCWUTONLHO HEBLICOKOK TeMMNEepaTypori HapyXXHOW Mno-
BEPXHOCTH TPYOLI NPW BLICOKON TeMreparType TENNOHOCUTenNs;

— NerkocTbio MOHTaxa.
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Puc. 35. TpyBa peBpucTan YyryHHas ¢ Kpyrivimu pebpamu:
1 - xaHan rennonocurens; 2 - pebpa; 3 - pnarey (8ce pasmepsl 8 MM)

K HepocTaTkam pebpUucThix TPYS MOXHO OTHECTH:

— 6onblLoii Bec;

~ HU3KYIO MEXAHWUMECKYID NPOYHOCTb;

— HECcOOTBETCTBUE CaHUTaPHO-IUrneHnIeckm Tpetosa-
HUSIM: N3-38 MHOroYMCNeHHbIX pebep Tpybel Henerko ounc-
TWUTb OT OCEAAIoWEeN Ha HUX NbK;

— HEaCTeTUUHbLIV BHELLHUIA BUA,

MeHHO 13-3a nepe4ncneHHbIX HeaoCTaTkos pebpucTbie
TpyGbl NPaKTUYECKU He UCTIONLIYIOT ANsi 060rpeBa Xunoix rno-
MELUEHWN, NpeanoYnTas Ux yctaHasnuearb B rapaxax, Ko-
TeNbLHBLIX Y NPOYUX XO3ANCTBEHHBIX NOCTPORKAX.

Moronoussie nanyyarenm

Moronouxbie uany4arenn OTHOCAT K Knaccy paanauuoHHbiX
npuGopoe, KOTOpbIE, Harpesascht camu, UINy4aloT Tenno
{puc. 36}). OTpaxeHHOe MOTONOUHBIMY N3NYHATENAMU TENNO,
aornowaemMoe cTeHamMu ¥ npegMeTamu, ABNSETCH BTOPUYHBIM
nanydesmem. Takum oBpasom, Npy paguaumoHHOM cnocobe
oforpesa BO3HMKaeT B3auWMHLIA Ny4nCTbiit 0OMeH Tensom
Mexay npeaMeTaMu, KOHCTPYKUMAMU A0Ma U OTONUTENbHbI-
My npubopamu.

B nometueHnn, oTannMsaemMoM NOTONOHHLIMU U3Ny4aTe-
naMu, yenosek JyscTeyeT cebs 6onee koMpOPTHO, Yem npu
xoHBekTnsHOM cnocobe oborpesa. Mpy NoHnxexHun Temne-
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Puc. 36. Moronounsie usmyyarenn:
A - C NAOCKAM 3KPAHOM; B - C BOTHOOBPB3HLIM IKPIHOM;
1 - HarpeBaTenLHLI@ INOMENHTH; 2 - BONHOOBPasHwA 3Kpan;
3 - Tennonaonsuns; 4 - nOockui Ixpam; S - KO3bBIPex

paTypul Bo3ayxa Ha 1-3'C Bo3pacrtaeT KOHBEKTUBHAS Tenno-
0TAaYa YenoBeKa, YTo 3HaYMTENLHO YNnyHLaeT ero Camodyscr-
Bue. NoaTomy onTuMansHas Temnepartypa so3ayxa B nome-
WeHMn Npu KOHBEKTMBHOM oTonnenwm cocrtasnseT 19,3°C,
a Npu paavauroHHoOM oTonnexnu — scero 17,4°C.

JOCTOUHCTBA NOTONOYHLIX N3nydartenei:

— co3pgaHue atMocdepsl, 6naronpuaTHOW ona caMouys-
CTBUA Yenosexa;

— CUALHLIA HarpeB BHYTPEHHUX MNOBEPXHOCTEW nomMetLe-
HUS WU, KaK CNefiCTBue, YMEHbLIEHWE TENN0OTAauUN YeNioBeyec-
Koro Tena;

— COKpalleHue pacxosa TENNOBOI 3HepPrun Ha oTtonne-
HUe NoMeLLeHus!,

Hegnocrarxu:

— 6onbwan TennosBas MHepuns,
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— TernnonoTepu Yepes HapykHLIE OrpaxaeHus B Tex Mec-
Tax, roe 3agenaHsl rpeloLe SNeMeHThI;

— HeOo6X0AMMOCTb YCTaHOBKWM CNEeuvianbHOM apMatypbl
LANS PerynuposaHva TennooTtaauy 6eToHHBIX NaHeneii.

Paguaropbt

Papuatopbt OTHOCAT K KOHBEKTUBHO-HAAUAUVOHHBIM OTO-
mTenbHbiv NpMbopamM. DTO 3Ha4MT, YTO TENNO B NOMeL|eHMe
OTAAETCH COHOBPEMERHO ABYMA cnocobami;: xoHBeKLumen (75
% ofLuero TennoBOro NOTOKA) W paavauveit (25 % Tennosoro
1noToKa).

Mo cBoeit KOHCTPYKUMY PafnaTopkl BOASHORO OTONNGHUSA
noApasgensioT Ha CeKUMOHHLIE W naHesbHble. CekUMOHHbIe
paanaropb! NMpousBoaAT K3 YyryHa, CTany Unu anioMUHUS; na-
HenbHble paguaTopsbl MoryT ObiTh CTanNbHBEIMU Uy Bumeran-
nuuecKuMK (M3 CTan U anioMUHNS).

Papuatopb MHOCTPaHHOro NPOKM3BOACTBA €CTh CMbICA NO-
KynaTtbh B TOM Cny4ae, Korpa BCA CUCTEMA OTONNEHUA UMeeT
UMMNOPTHOE NPOUCXOXAEHUE U COOTBETCTBYET €BPONEHCKUM
craHpapTaM. Kak npasuno, UMROpTHLIe Paavaropkl He pac-
CHUTaHBI Ha XeCTKYIO Bogy, 6oraryio MexaHM4eckuMu npume-
CSiMU1, NO3TOMY OTOMUTEALHLIC CUCTEMDB! C TAKUMU PaaUaTo-
pamu npeanonaraioT UCNOoNL30BaHME B KAYECTBE TEMAOHOCU-
Tens nmbo anTudpua, AMbo soAy, NPOLLSALYIO CneuyanbHYio
nogrotoseky. Xutenam Mocksbl cnesyeT otaasate npeano-
yTeHue paguaTopam, PacCUUTaHHbLIM Ha BLICOKOE paBneHne,

CexuuoHHbLIe pasuaTopsl M3 YyryHa NPOU3BOART C Ha-
yana npownocro croaeTus. B HaCTOAWNIA MOMEHT 3TO CaMbIi
pacnpocTpaHerHbid BUS, oTonuTentHsiX npubopos 8 Poccuu,
HECMOTPS Ha OBUNKE OTEHECTBRHHLIX Y MMNOPTHLIX PAAMATO-
poB K3 Gonee Nerkux MeTannoe — cTany v anomurvs. OKono
70 % npoAax OTONUTENbHLIX NPUBOPOB NPUXOAUTCS HA YyTryH-
Hble paguaTopbl. MoNynapHOCTL "rapmoluek” 13 YyryHa oOb-
ACHAETCA TEM, MTO CTafbHbie W aniIOMUHWEBLIE PagUaTOPbLI
HEROCTATOHHO NPOHKEI ANR OTEYECTBEHHbBIX TennoceTel.

KoHCTpyKTIBHOI eanHULel YyryHHOro paguaTopa senseT-
Cf OAHO- WY MHOMOKONOHYAaTan CeKLUMA € KaHanamu Kpyrnoro
“an INNUNCOBULOHOTO ce4eHna. Bonee apyrvix pacnpocTpa-
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Puc. 37. Cexuus paguaropa geyxxonoHvaras:
A - 81ug B pa3pese; B - sug cBoky; 1 - KOROHKM; 2 - BHYTPEHHAR pe3bba

.

HeHbl PafVaTopbl C ABYXKONOHYATLIMN CEKLUAMU MOHTAXHOW
sbicoToi B,50 cm {pnc.37). Cekuuy coeauHeHb! Mexay Co-
60 Npu NOMOLLW HUNMIENer C NPOKIaAKaMK 13 KapToHa, pe-
3UHbl UM NapoRnTa.

BOALLNMHCTBO YYryHHBLIX PaaMaToOpoB paccuMTaHo Ha pa-
Goyee masnenne 6-9 aTM, onpeccoBoYHoe (MCNLITaTenLHoe)
hasnerHune — 15-18 aT™M 1 MaKCUManbHYIO TeMnepaTypy Tenno-
HocuTens — 130°C,

UyryHHble paguaTopsl 06n1agaloT cneayiowmmMy ceoincTea-
My, o6ycnaBnvBaloOWMMKU UX NONYASPHOCTbL Y POCCHMIACKOTO
notpebutens:

— -60nbLWOI TERNOBOK MOLWHOCTLIO;

— MexaHW4ecKoW NPOYHOCTBLIO;
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— CTORKOCTLIO K KOPPO3uU,

— HEBOCMPUMMYUBOCTLIO K NNOXOMY KayieCcTsy TennOHOo-
cutens.

CywiecrseHHbIMA HEOOCTATKAMWN HYIYHHbLIX CEKLMOHHbIX
paauaTopos ABAKIOTCS:

— Gonbluas MeTannoeMKoCTb: Macca YyryHHOro pagva-
Topa cocrasnsiet nopagka 45 kr Ha 1 kBT Tenna;

— BbLICOKAsi TEMNOBAR UHEPLIUS, K3-32 YEro YyryHHble pa-
OVaTopsbl COBEPLUEHHO He ropaTcs pnst OuiCTPO perynupye-
MbIX aBTOMATUYECKUX CUCTEM BOASIHOIO OTOMREHUS;

— YA3BMMOCTb AJ1A TMAPAaBANYECKUX YAAPOB 8 OTONUTENL-
HOW cucTeme;

— HEeCoOTBETCTBNE CAaHUTAPHO-TUIMEHWIECKUM TpeboBaHN-
FIM: MbiNb, OCEBLUYIO MEXAY CEKLIMSIMM OYEHb CAOXHO YAANNTD;

— TPYLOEMKOCTb TPaHCMOPTUPOBKK M MOHTaxa Wn3-3a
GonLILOro Beca OTONUTENLHOFO Npnbopa;

— HEe3CTeTUYHbLIA BHeLHNA Byp, paguvatopa.

UMNopTHLIE YyryHHbBIE PaguaTopbl OTANYAIOT BLICOKOE Ka-
4YECTBO NTbA K COBPEMEeRHbI au3saliH. Qcoboe MecTo 3aHu-
MaloT YyryHHble Npubopbl ncnaHckon pupmel "Roca”. Cekuum-
oHHble paguatopsl Epoca n Duba paccunutaHnbl Ha pabouee
hasneHue OToNUTesnbLHON CUCTEMb! B aTM, ONpPeccOoBO4YHOE
hasneHue — 8 aT™ 1 BNOAHE NPUroAHbL! [JIS YCTaHOBKK B 3aro-
pogHom pgome. K Tomy xe paguatop Epoca ctunvuaoeaH no
CTapury.

OTe4ecTBEHHAA MPOMBLIWNEHHOCTb BLINYCK3EeT CEKLMOH-
Hble papmaTopsl U3 wyryHa "M™ ("Mocksa”) n "MC" ("CraHn-
napt") co cTpouTensHoA MmyouHon 90 n 140 mm. Jusait no-
cnegHux Moaeneil OTEHeCTBEHHBIX PAANaTOPOB BrOMHE KOH-
KypeHnTocrniocobeH Ha MUPOBOM pbiike. HO B oTnumne oT um-
NOPTHLIX FPUOOPOB, OTEYECTBEHHLIE YYIYHHBLIE paanarTopbi
TpebyioT nepen, YCTAHOBKOM OGR3aTENbHOW NPOTANKA MeX-
CeKLMOHHBIX COSQUHEHWIA 11 RONONHUTENLHOM NOKPACKN.

CeKkunonHbie paauaTopbl U3 aNIOMUHUA 3aHMMAaIOT BTO-
poe MeCTO Ha POCCUIICKOM PbIHKE OTOMUTEMbHBIX NPUGopPOoB,
¢ 6ontwWnM OTPLIBOM OT YYTYHHBIX paguaTopos. AntomuHne-
Bble paguaTopbl NpeacTasnaoT coboit npeccoBaHHbie cexuumn
M KORSIEKTOPbL!, U3TOTOBAEHHLIE M3 a/HOMWMUEBOFO Crifasa
¢ pobasneHnem KPeMHUs, puaaoulero metanny Heobxoou-
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MY!O NPOYHOCTL Ha Pa3puiB. CyulecTBYIOT 2 BapuaHTa amomm-
HeBbLIX PafnaTopos:

1. NiUTLIS PagUaToOPLl, TRE KANAYID CEKUMIO OTIUBAIOT KakK
UentHyo aeTasb;

2. 3KCTPY3WOKHbIE PaaVaTopbi, TAE Kaxpan Cekuwst co-
CTOWT Vi3 TPEX SNEeMEHTOB, CoeNVHEHHLIX Mexay CoBoi npu
MOMOLU cRetnansHbiX Bontos. MepMeTnaauna coeanHeHu
nocturaetcs nubo NOCPenCTYBOM YNAOTHUTENbHLIX SAEMEH-
TOB, NMMBO Yepes kKeesoe coenviHEHe.,

B otnuuve OT YyryHidbiX paguaTopos, anoMuamesse "rap-
MOLLKW™ oS nanaioT: -

— NOBLILLERHOK TENR0OTHAYEH 338 CHET OPEBPEHNS CEKUWIA;

— B0onblLIOK .CKOPOCTLIO Harpesa (amoMuHneBbie paana-
TOpG! HarpesaioT BO3AYX B NOMEUISHWN B HECKONLKO pa3 Bbic-
TPee, Yem "TapMOLWKKU™ U3 yyryHa);

— BKOKOMUYHOCTBIO NoTpebneHns aHepriM 13-3a Toro,
4TO paamaTope! OLICTPO HAMPEBaIoTCA U CTONL Xe BLICTPO oc-
THIBAIOT;

— BO3MOXHOCTbIO peryMpoBaHusa TeMneparypsl B034yxa
B NOMELLEHWIA;

— HeBOoAbWONW Maccon (CO BCEM#r BLITEKAOWMMMN NO-
CREACTBURAMU — TErKOCTLIO TPAHCHIOPTUPOBKU, MOHTAXA 1 Ae-
MOHTaXa);

— COBpPEMEHHbLIM OAU3aliHOM W BECOMbBIMN 3CTETUYHBIMI
BOCTONHCTBaMM,.

MeTannoeMkoCTh aANIOMUHNEBLIX PASUATOPOR 3aBUCUT OT
KOHCTPYKLMM CEKUMIA 1 pacCTosHUS MEXLY KOJnexTopamm
v sapbupyeTcs 8 npegenax 11-21 «r Ha 1 kBT. BoablunKcTeo
pagvaTopoB paccunTaHo Ha pabouee pasnernue 6-25 arm, on-
peccoBo4HOe gasnerne — 9-37 atm ¥ MakCUManLHYIO Termne-
parypy tennonocutens - 130°C. Yem suutie paboyee pasne-
HWe, TeM QOpOXe CTOUT anioMUHUEBBLIA paanatop. B uenom
ann oBorpesa 3aropoAHOro AoMa AOCTATONHO pPaavaTopos,
paccuMTaHHbIX Ha paboyee pasneHue 6 at™m.

He nniueHbl anioMUHNEBLIE PAaNaToORbl U YA3BUMbIX MECT,
Takux KaK:

— cnabaf KoOHBEeKUWS;

— noBbilleHHoe ra3pobpasoraHve, NpuBoAsLiEe K 3a-
BO3AYLLIMBAHWIO CUCTEMBI OTONASHURA;
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— OGonbluan BePOATHOCTL BO3HUKHOBEHUA NPOTEYEK MeX-
Ay cexunamu;

— KOHUeHTpauus Tenna Ha opeBpeHun.

Bonee TOro, CEKUMOHHLIE papvaTopbl U3 NOMUHUA He
PEKOMEHAYIOT UCNOAL30BATL B CUCTEME OTONNBHUS C Pe3KU-
MUK nepenanammn HABNEHUs U TEMIEPaTYPbI, & TaKKe NPY KUC-
NOTHOCTU TENNOHOCUTENs, He npesabiwaiowed 7-8 pH. Labw
anioMuHMueBble pasnaTopsl AoAro n 3PPeKTUBHO PYHKLMO-
HNPOBaNU HeO6BX0ANMO NOAARePXMBATL y3kuUi ananasoH pH
TENNOHOCUTENR,

Ocobyio npobnemy COCTaBNAET HANN4KE MeTaNnNoB-aHTa-
FOHUCTOB (Meaun, cTann) B OTONUTENLHON cucTteme. He crtout
npuobpeTaTs anloMUHNEBLIE paguaTopb!, echmn Tpybonposos
BLINOSTHEH U3 MeAY, Tak KaK, KOHTaKTUPYA Yepes ropaqnui Ten-
noHocUTENb, MEeab U ANIOMUHWIA BCTYNAIOT B HEMrATUBHYIO XW-
MWYECKYIO peakumio. B mecTax CoOeanHeHns atOMUHNEBDLIX
cexuuit Co ctanbHhiMU TpyBaMn HeobxoquMo McnonL3oBaTe
cheuuantHble OLMHKOBaHHBIe NepexoaHukM, nabbl He fonyc-
TUTb 3NEKTPOXMMULECKOM KOPPO3NM.

Ha poccuitcKoM poiHKe WKUPOoKOo NPeacTaBnerbl anoMuHA-
eBbie PagnaTopyl B OCHOBHOM WUTANILSHCKOTO NPOU3BOACTBA
"Fondital", "SIRA (Rovall)", “Global", "IPS"). Tak, koHuepH
"Fondital” npeacTtasun HOBYIO MOAESE ANIOMUHUEBOT 0 pagua-
Topa Nova Florida, paccynTtaHHOro Ha Bbicokoe pabovee 1 on-
PECCOBONHOE OABREHVE U MUHUMANBHOS TUAPABAUHECKOE
coeputierme. Takon paauaTop No TEXHUMECKUM XapaKTepwuc-
TUKam COMOCTABMM C YYIyHHbIM PaavaTopoM U Kak Henbs3A
NyuWe NOAXOANUT K POCCUNCKUM YCACBUAM.

AHOAUPOBaHHbIE PAQNATOPLI U3rOTaBMMBAIOT U3 amoMU-
HUA BLICLLEH cTeneHn ouncTku (98 %) ¢ nocnepyowmM NOMHLIM
AHOOHLIM OKCUAVPOBaHUEM BCE NOBEPXHOCTU. AHOZHOS OK-
CUONPOBAaHNE NU3MEHSIET CTPYKTYPY anioMUHUS, rapaHTupys
abConIOTHYIO 3aWmTy OT NIGbIX BUAOB KOPPO3UK, NbiAK, BOJO-
pona u ransBaHuyeckux nap. Ana coegnHeHns 3NemMeHTeB pa-
pviatopa BMeCTO HUnNneneit MCNonb3ayioT CyXue HapyxHbie Myd-
Tol, Gnaronaps YeMy BHYTPEHHAR NOBEPXHOCTL NPUGOPOB OcTa-
eTcst abcoNoTHO Mmankoi, 6e3 3ayXeHun B MecTax CoepvHe-
HuiA. Takoe coeavHeHne Cekuuii-Hukoum obpasom He cnocob-
cveyeT 06pa30BaHMIO 3aCTOMHLIX 30H M 3acopoB. Tennootaava
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auop.upoaaHHux papuarTopos Gosblue, YeM Y NPOCTLIX anioMit-
HUeBbIX "rapmowek”. Takue Npubopk pacuuTaHbl Ha paGodee
pasneHue no 50 u gaxe 70 atM. [laBneHue paspylienus cek-
uun coctasnsieT 215 atm! CerogHs aroanpoBarHbie paguaTo-
pb! BuinyckaeT utanssiHckas gupma "Aluwork™, npegnaraiowan
oTonuTenbHble Npubopb! GoraToi UBETOBOM raMMbI U LLMPOKO-
ro Buibopa Tunopasmepos (o1 45 po 300 m).

Cranbtibie naHenbHbie paguaTopbl Npou3sognaT ¢ 50-x ro-
D08 MPOLNOro BeKa, NO3TOMY OHM He ABMAIOTCA OUKOBUHKON Ha
POCCUIACKOM pbiHKE, KOHCTPYKTMBHO NaHenbHble pagsvaTopbi
npeacTasnsioT cofoli Asa WTaMNOBAaHHbLIX CTANbHLIX IMCTa TON-
wwHoi 1,4-1,5 MM, COCTLIKOBAHHBLIX MEXAY
coboit geyms cnocobamu {(puc. 38):

1. ropusoHTanbHLIMU KORNEKTOpamm,
COEIMHEHHLIMU BEPTUKANIbHLIMA KOMOH-
Kamu (konoHuaran ¢popma);

2. ropusoHTanbHLIMU napannenbHo
¥ NOCNenoBaTeNLbHO COBAUHEHHLIMU Ka-
Hanamu, NpUBapeHHbIMU K OQHOK NaHenu
(ameeBukoBan ¢popma).

CranbHble NaHenn BLINYCKaloT B OAHO-
PAOHOM VAWM OBYXPAAHOM WMCNONHEHWUU,
4YacTO C AEeKOPaTUBHLIM NOKPHLITUEM W3
TepMocToiKkon aMann. MNosepxHOCTL pa-
anarepa Moxet OGbiTb pebpucToit unu
rnagkoi. B macce csoel ctanbible pagu-
aTopbl paccunTaHbl Ha paboyee pnasneHve
6-10 atm © MakCUManbHYIO TemnepaTypy
TennoHocutens ot 110 po 150°C.

’

K pocTtonHcTBam CranbHbix NaHeneu B
MOXHO OTHECTU:
— BbLICOKYIO TENAOOTAAYY; Puc. 38. Cransupie
— Manyio Tennosyio UHEPUUIO; nanenshsie
PanuaTrope:
— COOTBETCTBWE CaHWUTApPHO-MUrMeHn- A - xononyareil
YeckM TpeboBaHUuAM; dopmni:

— Hebonbwyio maccy (No cpasHeHnio B - sMeesuxoBbiA
MU " Mu): AByxXxom080#;

C HYTYHHBIMU papvaTopamu); . . B-3meesnxoBsiit

— BOCTATO4YHO JCTEeTUYHbIN BHEWHUU 4yerTbipaxxoqoso;

sua,. 1 - KONIOMKHM
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Tak kaxk pe3sf0BbLIX COeanHeHn B RaHeNLHOM paguatope
BCEro 2, BepOATHOCTbL BO3IHNUKHOBEHMA NPOTEUYEK HIKE, YeM
Yy CeKUMOHHbBIX paguaTopos.

fMaBHLI® HENOCTATKM CTA/ILHLIX NAHEeNel — HeaHavuTe ib-
Has NAoOWAAL HAarpeBaTeNbHON NOBEPXHOCTY U YA3BUMOCTL
K Koppoaunu. M3-3a He3HaYUTENLHOW KOPPO3INAHOA CTOMKOCTH
CTallbHbiE NaHeNbHLIe PAAUATOPH! NyUle UCNoL30BAaTL B 3a-
KPbITbIX CUCTEMAX BOAAHOTO OTONNEHUS.

OnHuM 13 NMZepos B NPOU3BOACTBE CTanbHLIX naHenei
ABNAETCA Hemeukas komnanua "Kermi”. OtnnumrtensHasn oco-
6eHHOCTL PaanaTopoB "Kermi” — BepTUKaNLHOE KOHBEKTUB-
Hoe opebpeHne, KOTopoe Yy OAHOMaHeNbHLIX NPUbopos npu-
BApMBAIOT K ThiIbHOI CTOPOHe NaHenwu, a y MHOrOMaHebHbIX
pacnonaraioT Mexay navensmn, Bnarogaps opebpenuio Ten-
nosan oTaava oTonNUTENbHOro Npubopa CyUEecTBEHHO BO3pa-
craet. TMocnegrne mopenn ¢upmul "Kermi” obecneunaaior
BLICOKYIO TENNO0TAAYY NPY HEGOJLLIOM KOIMYEeCTBE TeNIOHO-
cutena. Hebonbiuoe cogepxanne BOAbI B OTONUTEAbHOM
npubope noasonseT ObICTPO U TOHHO PEryanposaTtb TeMnepa-
Typy BO3gyxa B NOMELWEHUN, 4TO BeAeT K 3KOHOMUK SHepruu,

BumMmeTtannuueckue panuaTtopbl U3roTasRMBAIOT N3 ABYX

Tabnuua 37. TexHUYOCKaR XAPAKTEPHUCTUKA CTATLHLIX
NaHeNbHHLIX PAANAETOPOB OTEHSCTBOHHOIO NPONIBOLATTEA

— [TionAns HarpesaTensHOR
Tun Moaens XHOCTH Anuna, mm
pagwaropa M Fax, oxm _
M3-500-1 0,64 0,83 518
M3-500-2 0,96 1,25 766
Konoxuarthiit M3-500-3 1,2 1,56 952
OLANHOUHbIW M3-500-4 1,6 2,08 1262
(naHens) M3-350-1 0,425 0,6 518
M3-350-2° 0,637 0,89 766
M3-350-3 0,828 1,16 1014
M3-350-4 1,062 1,49 1262
2M3-500-1 1,28 1,41 518
KonoHuatui 2M3-500-2 1,92 2,12 766
CnapeHKLIn 2M3-500-3 2,4 2,65 952
{(xoMnnekT) 2M3-500-4 3,2 3,53 1262
2M3-350-1 0,85 1,01 518
2M3-350-2 1,275 1,52 766
2M3-350-3 1,656 1,97 1014
2M3-350-4 2,125 2,52 1262
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NMpoponxexne rabnuum 37

flnoujanb Harpesarenb-
Tun HO# NOBBPXHOCTH
paanaropa Monenn Anvna, mm
F, M2 FaK, akm

3C-11-3 0,74 0,97 545

3meesvko- 3C-11-4 0,93 1,24 694

BbIt OAUHON- 3C-11-5 1,13 1,51 844

HbiY (naMens) 3C-11-6 1,35 1.81 1018

3C-11-7 1,6 2,13 1190

3meesuko- 3C-21-3 1,46 1,65 545

BbIi criapeH- 3C-21-4 1,86 2,1 694

HbIfl (KOM- 3C-21-5 2,26 2,57 844

nnexT) 3C-21-6 2,7 3,08 1018

3C-21-7 3,2 3,62 1190

KNT-1 0,81 0,77 600

Slucrotpy6- KNT-2 1,08 1,03 800

HbIA OAMHON- KNnT-3 1,35 1,29 1000

Hblt (naHenb) KNT-4 1,62 1,55 1200

KNT-5 1,89 1,8 1400

KNT-6 2,16 2,06 1600

KAT-7 2,7 2,58 2000

2KAT-1 1,62 1,31 600

NucrotpyB- 2KNT-2 2,16 1,75 800

HbiA cnapex- 2KNT-3 2,7 2,19 1000

Hblit (KOM- 2KNT-4 3,24 2,64 1200

nnexr) 2KAT-5 3,78 3,06 1400

2KNAT-6 4,32 3,5 1600

2KNT-7 5.4 4,38 2000

METanNNoB — CTann u anoMuHua, 6Rarogapa YemMy OHu auvwe-
Hbl HEfOoCTaTKoB, CBOWCTBEHHBLIX OTOENBHO AMOMUHUEBbLIM
N CTanbHbIM paanaTopam Npu CoxpaHeHun KX rnasHoro go-
CTOMHCTBA — BLICOKOW TEMNi00TAAM.

Cekups BuMeTaANIUYECKOrQ paguaTopa COCTOMT W3 ABYX
BEPTUKANIbHBLIX CTanbHbLIX TPYD, 06AnTLIX NOA AaBheHUEM anio-
MUHUEBLIM cnnasoMm (puc. 39). Cexunmn cobupaloT C NOMOLLEID
CTaNbHbLIX HUWNNeneit. BLICOKYI0 FepMeTUMHOCTL COeANHEHUIA
obecrneumBaloT NPoKNaaKaMm 13 TePMOCTOMKOK Kay4yKoBOW pe-
3UHLY, BoiAepXuealoLien Temnepatypy ao 200°C.
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Puc. 39.
Bumerannnusckne
paguaropsi:

1 - TpySbi-

TON/NOHOCHTONN;

2 - anemMenT n3
Q/HOMMUHWEBOIO CNNaBsa;

3 - ycranosxa
npoxnagox

AnioMuHKeBLIA KOpNyc obecneunsBaeT BuICOKYIO TENAOOT-
Aayy paguaropa. Kpome Toro, anomuHuii 6uICTpo HarpesaeT-
€A, 4TO faeT BO3MOXHOCTb PErynnposaThb pacxoq, Tenna. KoH-
TaKT TeNNOHOCUTENA C anioMuinem B GuMmerannuyeckom pa-
avarope CBegeH K Hynio. 3anac NpoYHOCTU paguaTopa MHO-
rOKPaTHO NPEBLILLIAET BO3MOXHOE faBneHnue 8 OTONUTENLHOW
cucrteme: npubop paccyutad Ha paboyee pasneHve B 25 aT™M
1 onpeccosoyHoe pasnerue B 37 at™m. NMoaromy 6umerannu-
4YeCKUe pagmaTopb! OXGTHO UCMONBL3YIOT B OTONUTEABHBIX CUC-
Temax C NoBhilueHHLIM OasneHueM. HepaocratkoM Gumeran-
NnyHecKux paguaTopoB ABNseTCs HeBoNLIGH auaMeTp BHYT-
PEHHNUX KaHanoe.

Cpeaun 3apybexHbix npouasoautencii GrmeTannnyeckux
papuaTopos xo4eTcs 0cob0 BLIAENNTL UTATLRHCKWIA KORUEPH
"SIRA", KOTOpbLIi BbinyckaeT GumeTannnyeckue paavaropbi
Gonee 30 neT u xOTOPLINA, COGCTBEHHO FOBOPSA, B CBOE Bpems
NOAY4¥UA NATEHT Ha UX KOHCTPYKUMIO.

NanensHuie paguatops u3 GeTona npeacTasnaoOT CoO-
6ot 6eTOHHbIe naHenn ¢ 6eTOHHLIMW, CTEKNAHHBLIMU WIN
NNacTMaCCOBLIMU KaHanamn pas3nnyHon KoHpurypauuu
Y C HarpeBATENLHLIMW ANEMEHTAMN 3MEESBUKOBOR AU peruc-
Tposoit dopmbi. B kayecTBe HarpesaTesibHbIX 3N1eMEHTOB
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! \ ApMaTypHbIiA Kapkac,

cranb kpyrnas @ 4 mm,

Ps1c. 40. Nanenshsidl pagaarop na Serona

8 GeTOHHbIX NaHenAX BLICTYN2IOT GeTOHNPOBaHHbLIe CTanbHbie
TPY6bi anameTpom 15-20 mm (puc. 40).

BeToHHble NaHENN NPAKTUYECKK He UCNONL3YIOT B UHONBU-
AyanbHOM 3aropoOAHOM CTPOUTENLCTBE M3-22 PRAa CyLyecT-
BEHHbIX HEAOCTATKOB:

— 3HAYUTENBbHOM TeMNOBOR UHEPLIWUK; .

— HEeBO3MOXHOCTU perynupoeartb nopady Tenna s ofo-
rpesaemoe nomMeuieHme;

— Tennonotepb 4epes AONOAHUTENLHO TiPOrpeasaeMbie
HaPYXHble OrpaxneHus nomMa;

— 6onbWOro Beca, 3aTPYSHSIOWEro yCTaHOBKY U PEMOHT
oTOonNUTENLHOro Npubopa;

— poMO3aKUX raGapuUTHLIX PA3MEPOM.

TnapxoTpyGHile oTonutTenbHble NPuBoOpL! NpeacTasna-
10T cO60oi CTanbHbie TPyObl, COeAUHEHHbIE MexAay CoHOoW
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A ' 1 B8 3MEEBUKOBYIO WAW PErucT-
—4 posyio $OpPMy U pacronoxeH-
) Hble IPYT OT Apyra Ha PaccTo-
¥
—r
|
T

AHUK, MEHbLUEM AMaMeTPa Ca-
mux Tpyb {pwc. 41). Mpu co-
KpauieHun 3Toro pPaccTofHUA
NPOUCXOaUT B3auMHoe obny-
1 YyeHue TpyOb, CoKpalwaolee

6 TENNOBYIO OTAAYY OTOMUTENb-
- / -, HOro npubopa. B npubope
3MmeesukoBoit GOpMbI  CKO-

L / POCTb ABHXEHUA TennoHocu-
/ Tena Bonvlwe, Yem B nNpubope
perucTpoBoin  ¢GpopMbl, HTO
OOBLACHAETCA NOBLIWEHHLIM
Puc. 41. Cxemst cosgunenns  TVAPABINYECKMM CONPOTUB-
cTansbHbix TPYS 8 neHveM npubopa, B KOTOPOM
rnagxotpyGisie oronuTensHsie  TpyGui COEQNHEHDLI NO Hanpas-

npubopsi:
A - 3meesHKosas POPMS; neHrmo ABWXEHWA BOAKI.
B - perncTposas popma; NapkoTpy6HbIe oTonutens-
1 - uuTKa; 2 - XONOHKE; Hble NPKUBOpPLI OTAWYAET cambiid
3 - sarnyuika; 4 - xanay BLICOKUIA KO3 PULUMEHT Tenno-

OTAAYU, HO NPYN 3TOM OHU UMe-
10T 60NLWOIA BeC, rpoMoaaxve rabapuTHble pa3mepel Y Heac-
TETUYHbLIN BHELWHWI BUA, NO3TOMY UX OOLINHO UCMOAL3YIOT AN
OTONNEHUA TENANL, U APYFX HEXWSIbIX MOMEeLLEHU.

PASOEN 7.
TENNONPOBOADI

TennonpoBoAbl — 3TO COBOKYMNHOCTbL TPYD, UCMONbIYEMBbIX
AN NoAAYY TENNOHOCUTENA B OTONUTESIbHbIE NPUBOPSLI, a Tak-
Xe ANA BbIBOAA OXNAXAEHHOrO TENNOHOCUTENs U3 Hux. Ten-
nonpoBoAbLl NOAPazAENsIoT HA MarucTpanu, CTOSIKW, ropu-
30HTaNbHLIE BETBY N NOABOAKMU,

Maructpans - 310 coeauMHUTeNbHaa Tpy6a mexay Boao-
rpeiHbiM KOTAOM U CTOAKOM. PacnonoxeHve marucrpanu 3a-
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BUCUT OT KOHUrypaumu oToNUTENLHOW cucTeme: (puc. 42),
a TaKoKe OT TUNa, Ha3Ha4eHUs U WKUPUHB 34aHUSA.

B ropu3oHTanbHO% OTONMUTENbLHOW cCUCTeMe C BepxHel
pasBoakoN nofalowyio MarucTpans (T1) pacnonaraior Boie
oTONUTENBHBIX NPUBOPOB, a C HUXHEN Pa3BOAKON — HUXe OTO-
nuTenbHeIX Npubopos. B BepTUKaNbHOW cUCTEME OTONAEHUS
C "ONPOKUHYTOIR" UMPKYnsuMen TennoHocuTens nojawowas
maructpanb (T1) HaxonuTcs HUxe, a obpaTHaa MarucTpanb
(T2) ebllwe OTONUTENBHLIX NPUGOPOB. B 0TONUTEAbHLIX CUCTE-
Max C eCTECTBEHHONR LMPKYNAUMEn TenNOHOCUTENN HUXHWUE
MarncTpany Bcerpa NpoKNaasLIBaloT C YKIOHOM OT ropu3oHTa-
fi 8 CTOPOHY BOZOrpeitHoro Kotna. YkinoH HeobxoauM ans oT-
BOAA U3 BEpXHel 4aCT™ OTOMUTENbHOW CUCTEMbl CKONAEHWUHA
BO34yXa, a Takke 4nsl criycka Boabt U3 Tpyd. HopmansHbii yk-
JIOH HYIXXHUX MarucTpane#i coctasnfeT 5 MM HA 1 M anuHbl
TpyOu!.

Moasoaxn ~ coepnruTenbHble TpyObl MeXxay oTonuTeNb-
HbiM MPUBOPOM ¥ CTORKOM W FOPU3OHTANLHOW BETBLIO.
Nopgoaxu MOryT 6uiTb NPAMBLIMU UNU € "YTKON" (OTCTYNOM),
4YTO 3aBWCUT OT PaCNONOXEHUA NOABOAKW flIO OTHOLIEHUIO
K oTonuTensHoMy npnbopy. Mpsmas npoknagka noasonok 6o-
nee NpeanoYTUTesIbHA, Tak Kak 06ner4yaeT MOHTaX TERNONPO-
BOOOB W YMEHbLIAET rMapasnnyeckoe ConpoTmneaeHue 8 cnc-
Teme otonnenus. O66INHO AOJAOLLYIO ¥ 06paTHYI0 NOABOAKA
pacnonaraiT ropu3oHTanbLHO KAW C HebonblUMM YKIOHOM
(npv gnuHe po 50 cMm).

Crosik — coepuHUTencHana TpybGa mexay marnctpansio
v noasogkamu, Monoxexne CrTosika 3aBUCUT OT NONOXEHUA
Marucrpaneit ¥ NoABOAOK MO OTHOLWEHUIO K OTOMUTERbHLIM
nonbopam.

OTKpbITan ¥ CKPBITan NPoKNanKa Tpyb

Mpoknagka Tpy6onpoBoaos MOXeT ObiTb CKPLITOA U OT-
KpbiTON. B OCHOBHOM yCTpamnBaloT OTKPHITYIO NPOKNagaky, Kak
Gonee NPoOCTyio B MOHTaXEe W AEWEBYIO,

OTKpuiTyI0 npoknanKy TpyG BepyT OOLIMHO NO CTeHaM
6nun3ko Kk nony. NpoknaabiaioT TPYOL! NOCAE OKOHYATENLHOMW
oTpenky noMeweHua. OTKpoiThie TpyOonpoBOab! COEANHRAIOT
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Puc. 42. Tennonposonsi ropu3ontanbibix (A, B) u sepruxansheix (B,
I, ) cucTem BOQIHOrO OTOTUIONMN:
1, 2 - nogaowmne (T1) u obparnie (T2) marncrpanm;
3, 4 - nonaowme n oBparnsie crosxu; 8, 6 - nogaouie u oBparHie
nogsogxm; 7 - oronuTensusie npubopss; 8 - ogroTpySusie S6TEM;
9 - Supnnaprvie BeTen; 10 - croax; 11 - sersm
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nocpeacTeoM ceapku, My»dT wnn dnanues. MNMpy OTKPHITONW
NPOoKnaake NOBEPXHOCTL TPYO MCNONLIYIOT KaK HarpesaTenb-
Has, NO3TOMy ee HeoBXoaMMOo yuuTLIBaTL NPY pacyeTe Tpe-
GyeMoii MOWHOCTH OTONUTENbHLIX Npubopos, Kpome Toro,
oxN1axaancy, OTKPLITEIe KOMMYHMKAUAWM YBEANHUBAIOT rUA-
paBanyeckuii Hanop obpaTtHoii Boak!. Bua Heymeno caenaH-
HOW OTKPBITON pa3Boaku cnocobeH UCTIOPTUTL CaMblilt HTE-
pecHbid ausaiiv poma. C Apyroii CTOPOHbI, NPY Hanuuny
¢aHTasun TpyObi HE TONLKO MOTYT OTAKMYHO BMMUCATLCA B UH-
Tepbep, HO U NPUSATE EMY HEMOBTOPUMOE OYapoBaHUe,

Mpy CKpLITONA paszsofike KOMMYHUKaUUW NpoKnaabisaioT
B CTEHax W Nonax AOMa, YTO NO3BONRET CIKOHOMUTL OGLEM
3XMAOFO NOMELLEHNs W He OFpaHnyMBasT Au3anHepcKylo ¢paH-
Tasuio XxoaneB. CKPLITYIO NPOKNAaaKy BLINOAHAIOT BO Bpemsi
CTPOUTENLHBIX UK PEMOHTHEIX PadoT, A0 OKOHUYaTENbHON OT-
DenNKv Xunbix nomeLleHnid. TpyGol npavyT 8 wtpabax — cneun-
anbHLIX TRPAHLENX, KOTOPLIe nocne Npoxnaaky Tpyos sapensi-
BaIOT TaK, 4TOOH KX He ObIN0 BUAHO HA NOBEPXHOCTU CTeH UAK
nona. Peac60oBble COeANHEHNUA He MOFYT BuiTh CnpsTalHbIMUL
NostoMy Tpy6hl NPOKNAALIBAIOT LENbiMKU Kyckami. YTobbl He
6bIn0 BUAOHO NOABOAOK K OTONUTENLHLIM NpubopaM, Brinon-
HSAIOT NOABOAKY TPYD "B CTeHy". MOHTUPYIOT CKpLITLI® TpyGo-
NPOBOALI MCKMNOMUTENBbHO METOAOM CBapku. EcTecTeeHHO,
4YTO NpPY CKPLITON pasBoake avamerp Tpy6 He MOXeT ObiTb
B6eCKoHEYHbIM, MOATOMY CKPbITas MPOKIaaKa BO3MOXHA TOMb-
-KO B CUCTEME G NPUHYANTENBHON UMPKYNsSunei Boagl.

Cranshrule TpyOb!

Tpy6bt 13 cTany nosBUNNCh B cepeayiHe 19 Beka B AXrnu,
rae oTKpLINCA NepBLift 3aBOA NO UX NpoussoacTey. B Poccun
cTansHele TpyObl CTany BbINYCKaTh Tonbko B 80-x rogax 19
cronetus. Bo MHOrMx cTpaHax yxe B Hayane 20 Beka Ctanb-
Hble TPYOb! 6bINU OCHOBHBIM BUAOM KOMMYHWKaLWE ANA BOAO-
FRa30npPOBOAHLIX CETEM, BLITECHUBLUNM MEAHLIE 4 KEpaMuyec-

e TpyObl. CeropHA craneHule TpyOsl NPOACHKAIOT LWNPOKO
MCNONL3OBATL B HEKOTOPbIX eBPOMNEeNCKUX CTpaHax, HO 0co-
6eHHO OHM nonynapHLEl B POCCHUKN, HTO OGLACHAETCA HaWMMK
GoraTsiMy NPUPORHLIMY pecypcamy t BOALLLIMMIN TEXHOAOT -
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YECKVIMIU BO3MOXHOCTAMM AJISl NPOU3BOACTBA CTaNbHLIX TPYH.

Tpybul Ansa crcTeM BOASHOTO OTOM/IEHUR N3roTasnuealoT
M3 MAFKOM yrnepoaucTon cranu. Beibop Takoro marepuana
HecnyyaeH, Tak Kak cTanb o6nanaeT OAHOBPEMEHHO BbiCOKOW
NPO4HOCTLIO M NNACTUYHOCTLIO, No3gonawWel ee crubats,
pes3aTb ¥ BLINONHATL NpoYue onepauuu, obneryaouwme MoH-
TaX OTONUTESILHOM CUCTEMDBI. Y CTanbHbiX TPYO BbiCOKan Ten-
JNIONPOBOAHOCTL — 74 BT/M X K, 4TO SIBASIETCA XOPOLWMM Kaye-
CTBOM Ansn TpyOonpoBOOOB, HECYLUX HarpeTyio Boay. Haobo-
POT, B yCNOBUAX TPAHCNOPTUPOBKM XONO[HOM BOAL! BLICOKAA
TenAoONPOBOAHOCTbL CTaNN — HEQOCTATOK, TakK KaK CTanbHbIe
TPpyOul "0TNOTEBAIOT”, MOKPLIBAIOTCA CHAPYXX PXABYUHOM
1 HAMOKAIOT, B pe3ynbTaTe Yero paspylaioTcs npuieraowme
K TpyGam CTPOUTENbHEIS KOHCTPYKUMK, fabhl nabexaTs pas-
PYLIEHUS CTEH, Ha CTasibHbie TPYOL!I PEKOMEHAYIOT HaReBaTb
crneumanbhbie U30AALUMOHHbIE TPYOKW U3 BCNEHEHHOro nonn-
atuneHa unu kaydyka. Kpome BbiCOKOA TENNONPOBOAHOCTH,
cTanb obnajaer HU3KUM TemnepaTypHoiM KOahGUUMEHTOM
NMHERHOFO PACWNPEHUR, COQTBETCTBYIOLMM TeMNepaTypHo-
My KoadduumeHTy paclumpeHns 6eToHa, YTO ABNAETCA BaX-
HbiM PaKTOPOM NPY 3a0eNKe CTanbhLX TPYO B 6ETOR.

MasHbIi HegoOCTaTOK CTanbHLIX TPY6 — Manaa ycroituu-
BOCTb Nepef, KOppo3ven. PxaByMHa HE TONLKO MEANIEHHO
¥ BEPHO pa3pyliaeT ctanbHble TpyGol, HO Taikke OKa3biBaeT
HeraTMBHoOe BANSAHUE Ha KAYECTBO BOALI Y 3aCOPAET BHYTPEH-
HIOIO NONOCTL TPYO, YMEHbLWAA X NPOMYCKHYI0 CNOCOGHOCTL
v yxyawaa paboTy 3anopHO-Peryavpyiollein apmaTtypbi.
Ons 3amepneHns Kopposuu UCNONbL3YIOT LUMHKOBOE NOKPbLI-
Tue, KOTOPOE, OQHAKO, NOAHOCTLIO HE NpeaoTepaltaeT obpa-
sosaHue pxasyuHbl. Cpox cnyxbel CTanbHLiX TPYG B OTONM-
TEeNbHBIX CUCTeMax cocTasnsetr npumepHo 30-40 ner
Mo OkoHYaHUIO 3TOro CpokKa CTanbHOW TPY6ONPOBOA NPUXO-
DATCA 3aMEHATL YYTb /I HE UENVNKOM, TakK Kak Mpyu pemMoHTe
cTapble TpyOul BykBanbHO pa3sanuBaloTCA B pyKax

BTopow MUHYC CTanbHbiX TPYO 3aKnioyaeTca B UX HUIKOIA
fPONYCKHON CNOCOBHOCTY NO CPaBHEHUIO C MeaHbLIMK U nNna-
CTuKoBbIMKU TpyBamu Toro xe avametpa. MNpuynHa HepocTa-
TOYHOIA NPOMNYCKHOM CNOCOBHOCTU — B LLIEPOXOBATON BHYTPEH-
Held NOBEPXHOCTU CTanbHbIX TPyb, yBeanuusalouwell conpo-
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TUBASHUE ABUXEHWIO TennoHocutens. MOoHATHO, YTO CO Bpe-
MEHEM MpPonyckHas CNOCOBHOCTL TPYS M3 CTanyu CTaHOBATCA
BCE MEHbWEe ¥ MeHbUIe, TaK KaK Ha WX BHYTPEHHWUX CTEHKax
0CEaloT MPOAYKTEl KOPPO3NUN 1 NPOYNE OTNOXKEHUA,

HaxoHeLl, MOHTaX CTaNnkHbIX TeNAONPOBOAOE — 3aHATUE HE
13 nerkmx. Ans CoeanHERNA CTaNbHLIX TPYS 0BLIMHO MCNONb-
3YiOT CneunanbHele coeguHUTeNbHule AeTanu Ha pesbbe.
Ans ourHKOBaHHLIX CTanbHbIX TPYG MPOTVMBOMOKa3aHa ceap-
Ka, TaK Kak B MecTax coeauHeHua Tpy6 LUMHKOBOE NOKpLITUE
Cropaer, B pesynsrare 4ero CBapHoMi CTbiK CTAHOBUTCA CaMbiM
YSI3BMMbLIM MECTOM B CHCTEME.

Mopa6op cranshbix TRDY6G

B cuctemax BOAAHOIo QTONAEHUS 3arOpPOAHbLIX AOMOB MC-
_MOAL3YIOT CNeyoLlmMe Buas CTaNbHLIX TpyB:

1. BOOOrasonpoBOAHbLIE 4YepHble (HEOLMHKOBaHHLIE)
cBapHele TpyOu!, Nony4eHHble 3arboM CTanbHOro AnucTa 3a-
DaHHOM BennYMHBLI C NOCAEAYIOW el CBapKoi wea (o MetToay
W3roTORNGHUS faHHble TPYObl HA3LIBAIOT etle "LIOBHEIMU™Y,

2. 3nexTpoCcBapHLIe NPAMOLWOBHLIE TPYOL!;

3. 6ecluoBHbIe LLeIbHOTSHYTHI TPYOhl.

CranbHble TPYGb! BLINYCKAIOT ¢ PAsSAUYHONA TONMWNHOA CTe-
HOK ¥ NO 3TOMYy NapaMeTpy AeNAT Ha Nerkue, 06LIKHOBEHHbI®
U ycnneHHoie. AnameTp (yCnoBHbIA NPoxXoa) CTanbHuiX TPyd
cocTasaseT o1 8 po 150 MM, B cncTeMax BOgAHONO QTonne-
HUS, KaK NPasuio, UCNOAL3YIOT Jlerkue U 06bLIKHOBEHHLI TPY-
6bl ¢ anametpom 15, 20 u 25 mm.

MepgHbie TpyObi

O mepHeIX TpyDOax aHanu yxe ApeBHUe erMnTaHe, ux wnpo-
KO UCNONL3OBANY pUMASHE, a B 17 Beke megk Obina ogHUM 13
Haunbonee nanONEHHLIX MATEPMANOB ANS Npoua3BoOaCTBa
Tpy6..NossneHne cransHoiX TPYS B cepeante 19 Beka 3aMeT-
HO NOTEeCHWNO MefHule Tpybonpoeoabl. B COBpeMeHHOM Ba-
puaHTe mepHble TpyObl CTanu UCNONL30BaTL B CTPOUTENLCTBE
8 nepBol yeTeepTn 20 Beka, BAOCTUrHYB NnKa NONYAAPHOCTH
8 70-e ropwl cToneTUs.
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Tabnuua 38. COPTHMEHT BOROTa3oNPOBOAHDIX CBAPHBIX
TpYy6 no TOCTy 32682-75

Ycnos- |[Hapyx-| Tonumna ctenkn Tpys, Macca 1 m TpyGui Ge3a

HbIA Hbll MM MyPTHI, KT
npo- | Aua- obbix- | ycu- |nerkue | oSuiu- | you-
xon | wmerp |nermx|yoren- [nenupix| TPyGu | He | neHkme
(Dy), | (Dn), HbIX ™Hy6u | TPYGR
MM MM

6 10,2 18 2 2,5 0,37 0,4 0.47

8 13,5 2 2,2 2,8 0,57 0,61 0,74
10 17 2 2,2 2,8 0,74 0,8 0,08

15 21,3 25 2,8 3,2 1,16 1,28 1,43
20 26,8 25 2,8 3.2 1.5 1,66 1,86

25 33,5 2,8 3,2 4 2,12 2,39 2,91
32 423 28 3,2 4 2,78 3,09 3,78
40 48 3 3,5 4 3,33 3,84 4,34
50 60 3 35 4,5 4,22 4,88 6,16
€5 75,5 3.2 4 4,5 5,71 7,05 7,88
60 88,5 3,5 4 4,5 7,34 8,34 9,32
80 1013 35 4 4,5 8,44 9,6 10,74
100 114 4 4,5 S 10,85 | 12,15 | 13,44
125 140 4 4,5 5,5 13,42 | 15,04 | 18,24
150 165 4 4,5 55 15,88 | 17,81 | 21,63

Mepgb fBNAeTCA NPEBOCXOAHLIM MaTepuanom Ans cosna-
HUA TENNONPOBOAOB BOAAHOTO OTONNSHUS, & TAKKE XON0AHO-
ro 1 ropsvero BopocHabxenus, 4To 0GyCnoBneHo ee OTMEH-
HEIMY PUANHECKUMI U MEXAHNYECKMIN CBOKCTBAMU:

— XOpOoWei Tenno- 1 INeKTPOrnposoaHOCTLIo (B 5 pas
Gonsug, yeM y ctanm);

— BBLICOKOI CTOAKOCTHIO K KOPPOo3nun;

— CTOMKOGTBIO K OKUCNEHUIO;

— CTOWKOCTbHIO K UBMEHEHUSIM TeMnepaTypbl;

— CTOUKOCTBIO K AEUCTBMIO YALTPADUONETOBLIX Niyyeit;

— GakTepuLuaHLIMKU cBOMCTRaMH;

— BONbWOR NNACTUHHOCTBIO.

BHyTpeHHss noBepxHOCTbL CTEHOK MepHuIX Tpy6 — abco-
moTHo magkaa (B 100 pas 6onee rnagkas, 4eM y CTafbHbLIX
TpY6, U &8 4-5 pas, 4eM Yy NNaCTUKOBLIX), 4TO FapaHTUPYET Bhl-
COKYIO NPOMYyCKHYI0 CNOCOBHOCTL TPYBONPOBOAOB N3 Meau.
Bnaropaps aHTUKOPPO3UKHONM CTOMKOCTY NPONYCKHas Chno-
COBHOCTL Ha NPOTSHKEHWU BCErO Cpoka SKcnayaTauuMn men-
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HbiX TPYO OCTaeTcst HenaMeHHOWU. Tem He MEHee, Hepeako Ha
BHYTPEHHIDIO MOBEPXHOCTb MeAHBIX TPYO MeTOAOM OKUCneHns
$ocPHopoM LOMONHUTENLHO HAHOCAT CAOW, 3awutuaiowmii
MeTas1 OT TO4EeUHOWN KOppo3num.

MHorpa megHble TpyObl MMEIOT HApPYXHOe nonuMepHoe
(NONUSTUNEHOBOE WAW NOANBUHUAXIOPUAHOR) MOKPLITUE.
D70 He TONLKO AaHb MOAE U Lar B HaNpaBneHun acTeTu3aumu
BHewHero o6nuka Metanan4eckux Tpyd, Ho U OAUH U3 Croco-
foB yny4wuTh WX cBolcTBa. MoANMEPHOS NOKPHITUE YMEHL-
waer NoTepyu Ternna Npu TPaAHCNOPTUPOBKE FOpRAYeil BoAbl,
npenaTcTeyeT O6pPa3oBaHUIo KOHASHCAaTa MPK TPaHCMopTK-
POBKe XONOAHOW BOAY, 3aLMLLaeT MeTann oT LapanuHs u npo-
4Yero MexaHU4eckoro NOBREXAEHUS, a TaIoKe CHUXAeT WyM-
HOCTb MEeSHbIX TPYS.

Brarogaps BbICOKO NNACTUHHOCTU MeTanna MeaHbli Tpy-
6onpcson NPWU 3aMep3aHni HaxOAsWEeWCs B HEM BOALI HE
TPEecKaeTCs, a b cfierka paclwupaercs, a nocne orravsa-
HURA BOCCTaHaBIMBAETCH A0 UCXOAHOTO COCTORHUS,

Mpy HOpwmanbHLIX YCROBUSX aKCNAyaTauyin Cpox cnyxbbi
MeAHbLIX TensonpoBOAOB COCTaBasieT He MeHee 40 net
Mpy aTOM [ONroOBEYHOCTbL TPYD NPaKTU4YECKM He 3aBUCUT OT
AaBneHns N TemnepaTtypbl TEMJIOHOCUTENA B CETU.

Mcnonb3oBaHue MegHbix Tpyb AuKTYET onpepeneHHble
TpeboBaHusa K OTONUMTENLHOW cucTeme B Lenom. M nepsoe
M3 HUX — OAHOPOAHOCTb CTPOUTENbLHLIX Matepuanos. 370
3HAYUT, 4TO BCE TPYOLl, COeAUHUTENbHBIE DNEMEHTHI U 3a-
NOPHO-PEryanpyowan apMaTypa A0NXHb! 6biITh BbINOMHEHDbI
1“3 mean, Ho 970 B naeane, Ha NpakTuke Xe Hepeako oKasbl-
B&ETCA TaK, YTO 4acTb TPyOOMNpoBsoaa — CTaNbHaA U AULLL He-
koTopbie TPyOol (0ObMHO nopsoaxku) caenasdbl U3 mMenu.
B sTom cnyyae Heobxoaumo ccbniogaTe Cneaylowme npasu-
na (puc. 43):

1. He CTaBUTb CTa/lbHble OUMHKOBaHHbLie TPYbbl nocne
MepHbIX TPYD (N0 HanpasneHWo BOAbI), Tak Kak LMHKOBOE No-
KDbITVE HAYHET UHTEHCUMBHO Pa3pyLaTLCSs;

2. He ucnoNb30BaTE METANNNYECKWI CTLIK MEAWU U Heneru-
POBaHHON OUMHKOBAHHOM CTanu, Tak KaK BO3HUKILAN B AaH-
HOM CAy4Yae INEeKTPOXMMKUYECKan peakuus cnocobcTeyeT yc-
KOPEHHOM’ KOppo3nun cranu,

157



(KBLHOW MISHYUHBEALOH - WOdWIIHAL SIMHHITSEGO ‘1INOXD) BQATL BEHIUBLD - Z 'BQAGL Bextdon - |
:gAdL XITHITON #1 XISHIUELD BNTOHBLIA BEHHEMIIND 'SP "ond

158



Dna uarovosaeHus TpyGoNpoBOAOE BOAAHOIO OTOMAGHUSA
TOANTCA Meab BLICOKOW YMCTOTH! (99,9 %), npakTuyeckn 6ea
npumecen. YucTas Meab 0TiInyaeTcs 0cob0 BLICOXOM KOPPO-
SUIAHOW CTOMKOCTHIO ¥ NNACTUYHOCTLIO (paxe nNpyn oTpuua-
TenbHbIX TeMnepaTypax Ao -100°C). MNpu MexaHU4eCKoU 06-

460TKe Meab YaCTUYHO TepseT CBOI0 NARCTMUHOCTL, CTaHO-
BAck 6onee NPoYHON. Jabbl BEpHYTb MEQHONA TPYDE UCXOAHYIO
NAacTUYHOCTb, €& NOABEPrarT OTXUry — Harpesy no 600-
700°C ¢ nocnenyiowmm OXNKEEHUEM,

B cTpouTensCTeE TEnAoONPOBOAOB WUCMONL3YIOT MEAHLIe
Tpy6bl 4BYX BUDOB:

1. HeoTOMOKEHHEIEe ("KecTKre ) B BMAE NPAMLIX OTPE3aKOB
AnnHoin 3-5 m; _

2. oToXCKeHHble ("MArkne™) 8 BuAe CBepHYTbIX B Koabua
6yxT annHoik 25 1 S0 m.

Kectkue" TpyObl yao6Hb! B MOHTAXE CTOSKOB M MarucT-
paneit BOASHOrO OTOMNNEHUS, B TO BpeMs KaK "Markue” Tpyoul
roasTCs AAA NPOUUX YHACTKOB Ternnonpososa.

OunameTp MeaHbix TPyO Bapbupyetces oT 10 no 28 Mm npy
TOonuMHe cTeHoK 1 MM 1 oT 35 ao 54 MM Npu TOALMHE CTEHOK
1,5 MM. BoinyckaioT TpyGet v Gonbliero guameTpa. Hecmotps
Ha HEe3Ha4YUTENbHYIO TOALMHY CTEHOK, TPYOL! M3 Meau Buigep-
wMBaloT Gosee BbICOKOE paGoyee AABNEHUE MO CPABHEHWVIO CO
cransHeiMu TpyBamu. Hanbonee naBecTHbie NPOM3BOANTENN
MeaHix Tpyd — "KME" (fepmatnna) n "ESENCO" (Uranus).

Nonumepnebie TpyOb!

MponasopcTBO U NCNONLAOBAHWUE NNACTUKOBLIX TPYD Ha-
Yanoch NPaKTUYECKH OJHOBPEMEHHO B HECKOALKUX CTpaHax
Esponet, 8 CUWA 1 finoHuu. Bpems poxaeHa nonvMepos —
Havyano 50-x rogos npownoro cronetus. NpesocxoacTeo
HOBOrO MaTepuana nepep MeTannoM BLNo OTMEYeHo Npak-
TUYECKWN cpasy, 4T0 0OBLACHANOCh YHUKANBHEIMW CBOMCTBA-
) NOAUMEPOB U, B NEPBYIO oYepenb, UX AOArOBEUYHOCTLIO

10 cpasHeHuIo co cTanbio. C MOMeHTa usobpeTeHus nonu-
MEPOB NPOWNY BECATKN NleT, U C TeX Nop OHKW npeTepnesnm
CYWeCTBEHHLIE U3MeHeHNns, oBpeTs Luenbiid psg Nnosoxu-
TefIbHBIX Ka4ecTs, 6aaroaapsa KOTOpPLIM 3aHAAW ANAUPYIo-
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Wee NONOXEHUE BO MHOTUX OTPaCchsaX COBPEMEHHONR npo-
MBILLAEHHOCTH, B TOM YUCie B MPOY3BOACTBE BOAOra3onpo-
goaHuX TpY6. C Hadana 70-x ronos nnacTukoekle TpyGo-
NPOBOAL CTany oBLIYHEIM SENOM B CUCTEMAX BOgoCHabXe-
HWA U KaHanusauum.

CoBeTcKan NMPOMbILIEHHOCTL TaKKe NPOU3BoAUAA TpyL
#13 NOAMMEPOB, HO WX KOIMHYECTBO COCTaBnANo He Bonee 5 %
N0 CPaBHEHUIO € NPOUSBOACTBOM CTanbHbIX TPYD. Henony-
NAPHOCTL NRACTUKOBLIX TPYD Y CTPOUTENbHBIX OPraHU3aLWi
W MHAVBNAYANLHEIX 3aCTPOWLIMKOB ODBLACHANACH HUIKUM Ka-
HeCTBOM OTEYEeCTBEHHLIX NoANMepes. B yacTHOCTK, B cTpon-
TeNbCTBE MbLITANKCEk UCNONL3OBATL NOAUMPONUACHOBLIE TPY-
Obi, KOTOpLIE NPU OTPULATENLHLIX TEMASPaATYPaxX CTaHOBY-
ANCH XPYNKUMK U Tpeckannck. C noseneHnem Ha pOCCHUIACKOM
PLIHKE ROAUMEPHBIX TPYE MMNOPTHOrO NPOU3BOACTRA KApPTH-
Ha DONroe BpemA 0CTaBanach NPexXHeh: poccusiHe He TOPo-
nnancs npuobpertaTte TPyOh U3 nnacTuka, 0TAaBasa Npegno-
yreHue "Gonee NpoYyHeIM”, a aHa4uT, ¥ "Gonee HageXHLIM"
CTanbHeiM TpyBGonposopnaM. OTtaenbibie "cmenbuaxku” nc-
nonbL3oBaNN NoNyMepHbie TPybbl, a TaKke Tpybnl M3 Meau
TONBKO AN rMOKUX NOABOAOK K OTOMUTENLHLIM Npubopam.
W BCe Xe war 3a Wwarom nnactukosele TPyObl Havany 3asoe-
BLIBATL U POCCUACKWIA PLIHOK, HR KOTOPOM CErOgHSI MOXHO.
HaWTU NPOAYKUMNIO BCEX KPYNHEWLWNX MUPOBLIX NpouasoauTe-
e nonuMepHLIX TPyo.

B HacToAwmnin MOMEHT noaumepHuie TPyOhl siBnsioTcs
rNasHLIM KOHKYPEHTOM MeTanaudeckux Tpys. B HekoTopix
esponeiickux ctpanax (LUeenuapun, Punnsanpuu, lepma-
HMK) Honsluan YacTb BOAOra3sonpoBOAHbLIX CUCTEM cobpaHa
“3 NAacTuKoBbIX TPYG. Hanboneg NONyAspHLIM HanpaeneHn-
eM MCNOoNb30BaHUA NOAMEPHBIX TPYD ABNAIOTCA HANONLHEIE
cUcTeMb! OTOMNEHUN, rAe Ha UX 40N NPUX0AUTCA nopaaxa
50 % ascex Tpyl. Pexe TPyOkl ¥3 NOAUMEPOB BCTREUAIOTCA
B ceTax BopocHabxeHus (Goree 30 %) M panwaTOPHOro
oTonnedna (17,5 %). O6Lan xe TeHASHUMUS TaKoBa, HTO UC-
nonL30BaHWE NNACTUKOBLIX TPYG U B EBpONe, u B Poccuu By-
[EeT HeU3MEHHO pacTu.

foaumepbl — aT0 opraHuyeckue Bewlectea, Banakue no
CBOEMY XUMHUYECKOMY CTPOEHUIO MPUPOAHEIM BHICOKOMONE-,
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KYNAPHLIM BeleCcTBaM, TakKUM Kak APEBeCcUHa WW WepPCTh.
Mpupopa nonuMepos 00ycnasnMeaeT 0CHOBHLIE AOCTOUHCT-
Ba Tpy6, U3rOTOBAEHHbLIX N3 3TOIrO BeulecTBa:

— HebonbLWY!O MAOTHOCTL W, KaK CneacTane, Manolit Bec;

— B5/1aCTUHHOCTD;

— cnocoBGHOCTL NPUHKUMaTL 3aaaHHY0 hopmy ¥ "3anomu-
HaTb" ee;

— NPOYHOCTbL;

— HeSoMbLYIO TENNONPOBOAHGCTL (NPYIMEHNTELHO K 070-
NUTESILHLIM CUCTEMaM 3TO 03HAYAET He3HaYUTEeNbHbIe Tenno-
noTepy Npy TPAHCNOPTUPOBKE ropAYero TennoHoCUTens);

— RONroseuHOCTb (CPoK cnyXbel NnacTnkosbix TpyH B 3-5
pa3s 6onblue MaTaNANYECcKux);

— BbLICOKYIO MPONYCKHYIO CNOCOBHOCTL, OBYCNOBREHHYIO
rNagxoi BHyTpeHHel NOBEePXHOCTLIO NNACTAKOBLIX TPYO;

— OTHOCHUTENbLHYIO REWEBU3HY ~ CTOMMOCTL NMACTUKOBO-
ro Tpybonposona HUXe CTOMMOCTY CUCTEMb! OTCAREHKA U3
CTaNbHLIX OLIMKKOBAHHLIX TPYDG M NPUMEpHO Takas Xe, Kax
Yy CUCTEMbI N3 YePHBIX (HEOUUHKOBAHHLIX) TPYO;

— NEerkocTb MOHTaXHLIX paboT;

~— 3CTETUYHOCTD,

— RErKoCTb CLeNAEHNUNA C KpacuTenem,

MasHLit HEQOCTATOK NOAUMEPOB U CAEAaHHBLIX U3 HUX
Tpy6 ~ cTapeHue, CBOKCTBEHHOE BCEM OpraHUYeckKUM Bele-
cteaM. Co BpemeHeM noanMepHsle Tpybul TEPSIIOT APOYHOCTL
¥ SNACTUYHOCTL, CTAHOBAITCA XPYNKUMU N PaCTPECKUBAIOTCA.
CkopocTb CTapeHus NOAMMEPOB 3aBUCUT OT TeMnepaTyphl
¥ paBReHUa TPaHCNOPTPYeMoOi xuakocTu. HeratnaHoe 803-
BeliCTBME Ha NONUMEPHLIE MaTepuank OKa3biBaoT U YAbLTPA-
duonetosuie nyun. CtapeHue NNACTUKOBLIX TPYS Nponcxoant
no BCeii Macce, a He TONLKO HAa NOBEPXHOCTY, KaK Yy MeTanAun-
yeckux Tpyb. MNosTOMy paHO UM NO3AHO HACTYNUT MOMEHST,
KOrAia NNacTUKOBLIE TENSIOHOCUTENN NPUAETCS 3aMeHATb Lie-
AVKOM, MBO PEMOHTY OHU He NOAJAINTCS, PA3PYLAAChb OKOH-
yaTenbHO W Hasceraa.

K ApyruM HegocTaTkaM NOAMMEPHLIX TPYD OTHOCSTCA:

— CHWKeHVe NPOYHOCTY NPY HarpesaHuA,

— rOPIYECTb;

— GonbWoi TemneparTypHblit KO3OGUUMEHT ANHENRHOro
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paclmpeHns, KOTopLIA, BNPOoYeM, BO MHOTOM KOMMEHcupyet
ANacTUYHOCTbL MaTepuana.

Mpy npoussoacTBe BOAOra30onNpPoOsoaHbIX TPYS MCNonbL3y-
IOT TOABLKO TePMOCTONKME NoAUMEpPHl, KOTOPLIe NPY Harpesa-
HWW NepexonnT B BA3KOE COCTOAHUE, @, OXNaxaanch, oTsep-
pesaoT. I1o noanatuned (PE), nonunponuneH (PP), nonvuen-
numaopua (PVC) u nonubytex (PB). MonumepHbie Tpy6bl no-
JNy4aloT METOA0M BbiAABMBaHNA C NOMOLLbIO 06orpesaeMoro
wHeka.

Ha rotoBtie BogorasonposoaHbie TPpyObl HARHOCHT MapKu-
POBKy, KOTOpast COAEPXUT CAEAYIOLLYIO UHPOPMALKIO:

1. sua nonumepa (PE, PP, PVC, PB 1 np.);

HapPYXHbIA auameTp TpyOol;

HomuHKaneHoe paasneHue PN (8 Gapax);
HaAUMEHOBaHMUe NPON3BOANTENS;

CTaHRAapT, No KOTOPOMY NpousseneHa Tpyda;
[aTy U3roTOBNEHUS;

. HOMep napTuu.

Ecnu yKazarHan MapkMposka Ha Tpybe OTCyTCTBYeT, €CTh NOo-
B0, Npu3anymMaTsCs, CTOMT U PUCKOBaTh U NpuobpeTaTs n3ae-
Nine, Ybe KayecTao U AONTOBEYHOCTL BLISLIBAIOT COMHEHUE.

Noopwn

NonuatuneHoBsie TPy

MepsLie NONM3TUNEHOBLIC TPYOLI NPONIBOAVINCE U3 O0bIY-
HOfO NONUATUREHA (13 KOTOPOro A0 CHX NOP ASNAI0T NPOo3paYy-
Hbie naxkeTul!), a necemy He OTAnHANNCh ACNFOBEYHOCTLIO U UC-
NONL3OBANUCHL UCKIHOYNTENLHO ANA TPAHCNOPTUPOBKN XORo4-
HOIt BoAb!. MonuaTrineHosbie TpybGul NocneaHero NOKoNeHns
Mano Yem HanoOMUHaIOT CBOUX NpealeCTBEHHNKOB.

CerogHs noanatTuiied ABNAETCA CamMbiM NONYARPHLIM Ma-
Tepnanom B NPOU3BOACTEE TPYD ANA CUCTEM XOROAHOIO BO-
pocHabxeHun. NMonanatuneHossie Tpybul, NpeaHa3HavYeHHbie
DAY XONOQHOro BOAOCHAOXEHUS N KaHanuaauumy Manostax-
HbIX 34aHWIA, BbINYCKAOT B 2-X BUAax:

1. Tpy6ul MHA (M3 noAM3TUAEHA HN3KOrO AABJIEHUR U Bbi-
COKOI NMAOTHOCTY), PaCCYUTaHHbIE Ha HaNPsiXeHue B CTeHke
Tpy6Lt He Bonee SMMNa;

2. tpy6bl MNMBA (M3 noauaTuneHa BLICOKOTO AABAEHUA
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W HN3KOW MAOTHOCTW), PacCUUTaHHbIe Ha HanpsiXXeHue B CTeH-
ke TpyObi He Gonee 2,5MNa.

Mo NOCTy 18599-83, nonuatuneHoBble TPyBbl AOMKHLL
MMeTb HapyxHbl amamerp 10-1200 mm ann NBL 1 10-160
MM ana NMHA.

Kpome yka3laHHbIX Tpy6, U3 NoansTuneHa Npon3BoasT ra-
30NpoBOaHbBIe TPYOH ¢ paGouum aasneHuem ao 0,6 MMNa (no
[OCTy P 50838-95Y, a Takxke TpyObl, NpepHa3HayeHHbie A1
rasonpoBoA08, TPAHCMOPTUPYIOLMX NPUPOAHLIE rasw! U Fra3o-
BO3AYWHbIE CMECU, He coZepXawme apoMaTUHecKnX 1 Xno-
pUpoBaHHLIX yrnesogopoaos (no NOCTy 5542-87).

C uenbio yayuweHna Ouanko-TexHU4YecKux napamerpos
06bIMHOro NonuaTUNEHa yxe B 80-x ronax 20 seka 6bin n306-
PETEH MONIEKYAAPHO~CLUNTHIN MTOAUSTANEH, KOTOPLIA OTIu-
Yancs NosLISHHON CTOMKOCTBIO K BLICOKUM U HU3KUM TeMne-
paTypaM, ynsTpauoneToBeiM U3NYYEHUAM 1 MEXaHUHECKUM
Harpy3Kam, COXPaHAR CBOMCTBEHHYIO NPOCTOMY NOAUSTHIERY
rnékocTb. TpyObl U3 CLUUTOrO MOANSTUACHA He Tepany ceoei
APOYHOSTI NpU Harpeee soabl A0 95°C, 4To No3BOAUNO KiX UC-
NONL30BATE He TOALKO AN XONOAHOrO, HO U [UIS Fropsivaro so-
DOCHABXEHUA U OTONNEHUS.

CwyBaHne NoAnsTUNEeHa OCYLECTBARETCS TPEMS CMOCO-
Samn:

1. nepokcugHbIM (C UCMONE3OBAHVUEM CONAHOIO PacTeopa
npw Temneparype 200°C);

. 2. CMNaHoBbIM (C napoBuAAHBIM NpoleccoMm obpasosa-
HUA MONEKYNAPHLIX CBA3BA);

3. pagnauvoHHbIM (C UCTIONLI0BAHWUEM b-N3NnyyeHui).

Bnaropaps cLUMBaAHWUIO CBONCTBA MCXOLHOIO NONU3TUNEHA
CYLLEeCTBEHHO WU3MEHSIIOTCSl, NPU4EM XapaKTep W3MeHeHWUN
Hanpsamyio 3aBvcuT OT cnocoba clumBanvs.

B HacToslmii MOMeHT BOAOra3onpoBogHbie TPybul K3
CLUATOrO NONUATUNEHA COCTaBMsIOT 6oNbLLUE NOMOBUHLI BCEX
NJacTUKOBLIX TPYD, UCTIONbL3YeMbIX B CUCTEMAaX HanoNbLHOro
¥ paanaTopHoro otonneHus. NpuiMHa — B CNOCOBHOCTU TPY-
60NPOBOLOB U3 MONEKYNAPHO-CLUMTOIO NONUATUMEHA BLIAED-
XuBaTtb Temnepatypy 95°C npu aasnesun 1MMNa.

Avametp TpyS 43 MONEKYASIPHO-CLUMTOro NoAuaTuneHa
06LIMHO He rMpeBbIaeT 32 MM, YTO OOBLACHAETCH [OPOroBU3-
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HoW Tpy6 Gonbiumx anametpos. MapkmpyloT uaaenna us aTo-
ro matepuana 6yksamu PE-X nnun PEX, rae X ykasoiBaeT Ha 10,
yTO Nonvmep "clumuT”. B Mapkupoeke otobpaxaioT U cnocob
NONy4YEHUNI CLUMTOrO NCANITHNEHE!
PEX a — nonuaTuneH, ClunTLIR NepoKCHUHEIM CNocoGom,
PEX b - nonviatnex, ClunThbiii CNaHoBbLIM crnocotom,
PEX ¢ - nonuatuneH, ClunTLIl paguaumoMHeiM crnoco6om.

Ta6nuua 39. Cpox cnyxSGbl TPYS 13 CLUUTOrO NOAKITHNEHA B 3a3MCH-
MOCTH OT TOMREPATYPbLS ¥ AABNOHKA TPEHCROPTUPYEMON XIKOCTH

Cpox cnyxbui, net
Temnepartypa 1 S 10 25 50
TennoHocurens, ‘C Npu paGouem pasnsHum, Mla
20. 1,37 1,33 1,32 1,31 1,25
40 1,10 1,08 1,07 1,06 1,04
60 0,87 0,84 0,83 0,81 0,80
80 0,65 064 0,63 0,63 -
95 0,57 0,55 0,54 - -

Apyras pasHOBMAHOCTL NOAUSTUNGHA ~ NIMHEVHEIA 1OAN-
atuneH LPE, sbinyckaeMblit nop Toprosoi mapkoit "Dowlex™
Croiikne K BuICOKUM Temnepartypam Tpybul LPE npouseoant
13 cononuMmepa aTunexHa ¢ okteHoM. OHKU NOCTYRAIOT B NPO-
Jaxy B 2-X Bugax :

1. ¢ HOMUHankHbLIM pasnexdmem PN 12,5 u PN 20 (c aHTu-
AP PY3IHLIM 3AUNTHLIM CROEM 3TUNEHBUHUAOBOTO CNMpTa ~
EVOH, noHuxaiowero KMcnopoaonpoHMUaemMocTb noanme-
pa) ANA pagnaTopHOro U NOANONBHOO OTNONEHUR;

2. ¢ HoMuHansHLIM pasneHvem PN 20 (6es aHTuanddys-
HOW 3aluTb!) ANA BHYTPEHHEro ropayero u XonoaHoro BoAo-
CHabXxeHus.

Tpy6ul LPE ¢ PN 12,5 uMmeroT amameTtp 12x2, 14x2 1 18x2
MM; Tpybol LPE ¢ PN 20 (c aHtupuddysHol sawmroid) -
25x3,5 mm 1 TpyGoi LPE ¢ PN 20 (6e3 antuauddyaHoii sawm-
o) — 18x2,5 n 25x3,5 MMm.

B Poccum Het cepuitHOro nponssoacrsa Tpyd s mMonexy-
NAPHO-CLUKTOro noaunatuneHa. Haubonee uHtepecHuiM npea-
cTanaeTcs onbiT capaToBCKON dupmbl "Bup Mekc”, nponsso-
pAuteit Tpybbl 13 NMNOPTHOrO MaTepwana — u3onaacra (1SO-
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PLAST), 3anareHToBaHHOrO aHrMUIACKOW  KOMNaHwueih
"Micropol .

Y3onnact npeacrasnneT coboi nonepeyHo CLUNTLIA NOAU-
atuneH PEX b, nponssoauMblii No MeTony kpadrcononume-
pusaun OpraHoCHNaHoB K MNOMUITUNEHY. ITO NONUITUNECH
sbicokoi nnotHocTtu (0,950 r/cm3), oGnapaiowmnii cneayowm-
My ocobeHHoCTaIMY |

— NOBbLILWEHHON YCTOWHMBOCTLIO K BLICOKNM TEMNEeparypam;

— NOBLIWEHHONW YCTOWYMBOCTLIO K paBneHnio (8 Tpybax
PN-20 nasneHre pa3peisa goxoauT no 90 atvm npu remnepa-
Type 20°C);

— MOSLILLEHHON YCTOMHYNBOCTBIO K TEXHNYECKUM HATPY3KaM;

— HUW3KOWN KMCAOPOAONPOHNLIAEMOCTHLI.

Tpy6ul n3 n3aonnacra umeloT 7 anametpos (16-63 mm) n 2
Knacca Mnpo4HOCTU ANnA Kaxaoro auvametpa. HomuHanbHoe
fnassieHue coctasnaet 12,5-20 atm (npu Temneparype 20°C),
ponyctumoe gasnevue - 5,4-8,6 atm (npn Temneparype
95°C). WaonnacTtossie TpyObl BLITYCKAOT B BUAe ByxT ANNHON
no 50, 100 1 200 m.

MapannensHo ¢ Tpybamun "Bup Mekc" narotaesnveaeT u co-
€QVHUTENbHLIE INEMEHTH! U3 NaTyHU — OUTUHIU ONsi coean-
HeHwa TPy® Mexay coboi U C BPYruMn 4acTAMKU OTONUTENbL-
HOW cucTemsl. MoNUaTUAEHOBYI TPYOY C PUTUHIOM MOXHO
COeAVHATL OAHUM U3 Tpex cnocobos :

1. UaHroebiM (pa3topHbIM) COEOVHEHUEM CO LWITYLEPOM
Y pa3pe3HbIM KONbUOM;

2. uaHrosbiM (pa3bopHbiM) coepunHeHnem 6e3 wrynlepa
C pa3pes3HbiM KONbLOM;

3. HanpeccoBoYHbIM (HepasbopHbiM) COoeaUHEeHMeM
C LenbHOM rmNb30W, HaTArMBaeMon NPeccom.

M3onnacTosble TPyObl NPUMEHAIOT ONA ceTeil ropa4yero
W XONOJHOro BoAOCHabxeHUR, a Talkke 4N BbiICOKOTeMnepa-
TYPHbBIX OTONUTEALHLIX CACTEM (B TOM YNCHE LEeHTPanaoBaH-
Hbix). B yacTtHocTh, Tpybw "Bup Mekc" Hawnv npuMeHenne
B8 CTPOUTENLCTBE INUTHOIO XUMOro KoMNnekca "Anvie napy-
ca”, Meepxonba-ueHTpa n Npy peMoHTe roCTUHUULl "Poc-
cun” 8 Mockee.
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MMonunponunexossie TPyOb

MonunponuneHoskie TPyObl NO CBOUM GUINKO-MexaHuye-
CKAM CBOMCTBAM O4eHb BAnU3KK K Tpy6aM U3 MonekynspHo-
CLUKWTOrO NOANSTUNEHA C €AUHCTBEHHBIM OTAK4YUEM : OHU 60o-
nee xectkue. VMIMeHHO NoO3TOMY NOAMNPONUAEHOBLIE TRYOL!
TpyaHee MOHTUPOBATL, Tak Kak Tpebyetca Gonbwoe Konuye-
CTBO COeANHUTENLHLIX 3nemeHTOB, C APYroi CTOPOHLY, NOAK-
NPONuAeH MOXHO CBapWBaTh, HTO 3HAYUTEABHO yaelleBnseT
NPOLIeCC MOHTaXa, HO OAHOBPEMEHHO aenaeT ero 6Gonee Tpy-
DOEMKVM W 3aBUCUMLIM OT KBanuduumpoBaHHOW paGoTb
MOHTaXHUKa. Hecneuvanucty BecbMa 3aTpYAHUTENILHO CO-
OpaTbh NOAMNPONUASHOBLIM TPYBONPOBOA, TaK Kak BO Bpems
cBapKku Tpy6 U GUTUHIrOB M3 NOAMNPONWAEHA HeNb3a A0NYC-
KaTb CWILHOTO BaBneHun, gabel nabexatb ero paspylieHus.
BrinyckaioT NoAnnponuaeHoBkie TPyOGkl B BUOE MEpPHLIX OT-
peaxos. Bcnencrteue 3Toro rnocie MOHTAXa OTONUTENbHOM
CHCTEMB! ocTaeTca 6ONLLIoe KOAMYECTBO HEMEPHBIX OCTaT-
KOB, KOTOPLIM NPAKTUHECKU HERO3MOXHO HaNTU NPUMEHEHWe.

AN BHYTPEHHWX CUCTEM XONOAHOrO U ropsiYero BOAO-
cHabXxeHKs UCNoAL3YIOT Haubonee TENNOCTONKYIO pasHoBUf-
HOCTb NoAunNponuneHa — Tun 3, NpeacTaBNAoLwmni cobon co-
noauMep NponuneHa ¢ atuneHom. Tun 1 — romononumep —
WAPOKO MRPUMEHSIOT ANS CO3RaHUA BHYTPEHHUX KaHanwusa-
umid. Ans HanQMLHOrO OTOMASHUA U BBICOKOTEMNepaTypPHLIX
CHCTEeM OTOMNeHUs nonunponnaeHoekie Tpybrl He roasTca!

N3-3a AelleBviaHbl MaTeprana CneumuanucTt) AenaiT Xo-
POLWNIA NPOrHO3 OTHOCUTENEHO UCNONL3OBAHUA NOAMNPONV-
NIEHOBbIX TPYD B POCCUIACKOM CTPOUTENbLCTBE.

fMonusuHuNXNOPUAHLIE TPYGI:I

NonnerHUNXNOPpNUOHLIe TPyObl MEHee HYyYBCTBUTEJNbHE!
K yneTpadroneToBhiM U3fny4eHUAM, NO3TOMY UX HEPERKO UC-
NOAL3IYIOT B YCTROWCTBE OTKPLITLIX BOAOCTOYHLIX CUCTEM. 3TU
TPYBbl 06/anatoT HEropHeCTbiO, NOHWXEHHLIM KoaddULUm-
EHTOM AKHEAHOro Tennoeoro pacluMpeHns 1 NOBbILEHHO
XNMUHECKON CTOMAKOCTbIO, MO3TOMY MX TAKXE NPUMEHSIIOT AN
CcO3paHuns TEXHOROrMYECKUX Tpybonposopos. Tpybul 1a npo-
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CTOrO NOSMBUHUAXNOPUAA BLIASPXMBAIOT TEMNEPATYPY OO
45°C, a TpyObl 43 XJI0PUPOBAHHOTO NOMMBMHUAXAOPUAA — BO
95°C. BuinyckaloT ROANBUHUNXIIOPUAHBIE TPYBRI B Hennaciu-
dUUMPOBaHHOM BUMAE — B BUOE XECTKOro "snMHunnacra”.

Tpy6b! M3 NOANBUHKUIXUIOPUAS HE NOAXOAAT ONA FOpsYero
80A0CHabXeHUs, Tak KaKk B COCTaB NoivMepa BXoAuT Bpea-
Hble ANS YenoBexa BewecTea (B YacTHOCTH, Xiop)!

Monnbyrexnoasie TpyGs!

NonubyTeHoBkie TPYOL! MO CBOMM TEXHUHECKUM XapakTte--
pucTvKam 6an3kM K TpyGam U3 CLUMTOro NOANaTANeHa, npe-
BOCXOAOS €ro B TenNNOCTORKOCTU. OHY NEerko BLOAEePXUBRIOT
TemnepaTypy B 70°C (cpok cnyxGbl TpyD U3 nonnbyreHa B Ta-
Kux ycnosuax gocturaet 50 neT). MakcumanbHas TemriepaTy-
pa aKcnnyaTauun nonubyTteHosbix TPy — 95°C. Tpy6tel 13 no-
AnbyreHa snacTUYHbl, TENAOCTORKN N YCTOWYUBLI K ynbTpadhmn-
ONETOBLIM U3Ny4eHusM, pu STOM TOAMHA CTEHOK TaKwmX
TpYD HUXE, 4eM Y OPYrUX NOAMEPHLIX TPYD.

NonubyTeHoBbie TpyDOk! AOCTATOHHO XOPOLUG cebn 3apeko-
MeHAO0BaNu B CUCTEeMaX OTONNEHNA W FOPAHETO BOAOCHADXE-
HUR. OHW cocTaBnSaiIoT GONbLUYIO YaCTb NIACTUKOBRLIX TPYG, UC-
Nonb3yeMbix B AHMvK 1 lepmaH. He nocnegHAs npyunHa
AoNyNspHOCTU NOMUGYTEHOBRIX TPYD 3aknioHaeTesa 8 TOM, HTO -
MX MOXHO COEOQUHATbL HUIKOTEMNEPATYPHOW CBAPKOW, 4TO
3HaYUTEeNBHO YNELUEBAAET MOHTaXHbIe paboThl. Tem He Me-
Hee, N0 CBEAEHUSIM, NONYYEHHLIM OT NPOU3BOAUTENEN MOAU-
6yTeHa, BLINYCK TPYD 13 3TOTO MaTepnasa npexkpalleH euse
B 2000 roay. .

MeTannononumepHpie TPy6bs

B 70-x rogax npolwnoro Bexa Ha pblHKe CTPOUTE NbHBLIX Ma-
TepUanos NOABUNUCHL MAACTUKOBLIE TPYBbl HOBOrO nokone-
HWUS, KOTOPbLIE HAa3biBaNuChL, HW MHOTO, HK Mano, "Super Pipe”
("cynepTpy6u™). CobcrBeHHo roeops, 310 ObiiM He COBCEM
nnactukoBbie TpyShl. OHM npeacTasnann coboit MHorccno-
Hble KOHCTPYKUMW U3 anloMuHusBoi ¢onery, "obnmnuosaq-

HOW" C ABYX CTOPOH NOAUaTUAeHoM. HoBUHKa BeifepXUBana
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TeMnepaTtypy TennoHocurens B 85°C u gasnenve no 1 Mila,
YTO NPOU3BEA0 HACTORLLYIO CEHCAUMIO,

Tpybsl Super Pipe, nnu mMeTanfonoauMepHuie TpyGhl
(MOT), sBnann coB0oi OTANYHLINA c6pasel; KOMNO3ULIMOHHOro
mMaTepuna, 06nafaLLero yHukanbHeiMu CBOIMCTBaMM, OTNNH-
HLIMW OT CBOWCTB 06paaylouinx ero cocrasngiowmx. Hawen-
Wne NpUMEHEHUE B CUCTEMAX BOAOCHAOXEHNUNA 1 OTONNEHUA,
MeTannononuMepHsie TpyShl 06beanHuny B cebe AoCTOVIHCT-
Ba Cpa3y ABYX Martepvanos — nonumepa (KaK Npasvno, a1o
OObI4HbI UNU MONEKYNISIPHO-CLUKTBLIR NOAUSTUNEH) N MeTan-
na. Ot nnactukoebix Tpy6 MINT yracneposanu:

— Manuih Bec (neyxmetposan byxta anameTpoMm 16 Mm
secut Bcero 20 kr!),

— MNacTU4HOCTL;

— KOPPO3UAHYIO CTORKOCTD,

— YCTORYMBOCTDb K arpecCcuBHbiM Cpeaam;

— Tenno- U 3BYyKON3onaLuiC,

— BbLICOKYK NPONYCKHYID cnocoBHocTe Gnaronaps rnag-
KOMY BHYTPEHHEMY CIOI0;

— [AONTOBEHHOCTL: Cpok cnyxOut MMT 8 HopManbHBIX yC-

NOBMAX 3KCNnyaTauum gocturaet 50 ner.
" Bnarogaps Metanauyeckomy cnoio MMNT BuiaepxvsaoT
6Gonee BbICOKOE faBNEHVe 1 TeMNEPaTypy TpaHcnopTupye-
MO cpepbl, a Talkke OTANYAIOTCH Ma30HENPOHMUAEMOCTLIO
(auTMaNGOY3HOCTLIO), H4TO 0COGEHHO BaXHO A OTONUTENb-
HBIX cucTeM. MeTann NpuinMacT Ha ceGst OCHOBHYIO Harpya-
Ky, TEMNEPATYPHYIO ¥ CO3[aBaeMyi0 RasfieHneM TpaHcnop-
TpyeMoii cpenbl. M xoTa Bnaroaaps MetTanin{eckomy cep-
AEYHUKY MPOYHOCTL Ha paspuis y MIT 8 1,5-1,7 pasa suiwe,
4eM y NoMMeEpPHbIX TPYS, NpU pe3kux nepenagax oka pesko
nafaeTt 13-sa AeCATUKPATHOro pasnuuusa KosdoduukeHTos
AVHEWHOro pacwupeHns MeTanna n nonvmepa. B peaynsra-
Te MMT paccnansaetca. BenyuntHa NpouyHOCTU KOMMO3ULIA-
OHHOW Tpy6bl 3aBUCUT OT TONLNHEI METafiIMYeCcKoro Cfon
1 TUNa nonaumMepa.

Kpome nepeuncneHHblX CBCIACTB, METannononnMepHoie
TPYObl UMEIOT HU3KUIA KO3DPOULMEHT AMHERHOro TeNROBOro
paclumperus, 6anskuii K MegGHOMY, 4TO NO3BOASET CTLIKOBATbL
“X CO CTanbHbIMU TpyBamun U MeTananyeckumu npubopamu.,
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Puc. 44, MarannononrnMepnas rpyda:
1 - NONRSTRAON; 2 - K70H QNA NSICTHOrO COOLHHEHUA NNACTHKA U
NETaNIE; 3 - arioMHHIKE8as PONBIa, CRIPEHHAS BRAXIECTKY

losops o MIT, B nepsyio o4epesb UMEIOT B Buay TPyOH!,
APMIPOBAHHBLIE ANIOMUHNEM, KOTOPLE NPeacTaBnatoT coboit -
CROXHYIO KOHCTpYKuUmio 13 5 cnoes (puc. 44):

1. TPYOGL M3 MOAEKYNSIPHO-CLUWTOrO NOAU3TUREHA C TOR
wuHoi crenok no 0,8 mm;

. 2. Kneeso Npocnonku;

3. cBepHYTO# U CBapeHHO!W nasepom amoMMHueBoﬁ
donerun TonwmHoi oo 0,4 Mmm;

4. xneesBoW NPOCNOVIKY; . :

5. 3aluMTHOA 06ONOYKU U3 HECILMTOro NONUITUAEHA TON-
wmHoi 2o 0,8 mm.

YHorna Ha noBepxHOCTb TPYOL! AOMOAHUTENbHO HAHOCAT
3aWUTHEIA aHTUANDDY3HEIR CRol 13 2TUNEHBUHWIOROTO
cnupra (EVOH) TonwuHci 0,2-0,25 mm.

CyliecTsyIloT 2 TUNa KOMMO3UUWOHHLIX TpYH:

1. korpa aniomMusnesasn donbra pacronaraeTcs Mexay
BBYMSi NPUMEPHO OAUHAKOBLIMU MO TONWUHE CAOAMU NOAN-
Mepa. Takne TpyGbl GOATCH HUSKUX TeMMepaTyp: Npu 3amMo-
paxusaHuu TONJOHOGUTENA NPOUCXOQAT paspyweHue
Tpy6. Mapkupylot TpyGe! C anioMuMHMEsHIM CepAeyHUKOM
PEX-AI-PEX;

2. xorpa anioMukuesas ¢onbra pacronaraeTca Mexagy
pasHLIMU NO TOsLLiMKHE CNOAMUY NONUMEpPa, NP 3TOM HapyX-
HbI cnoit obnagaeT He3HAYUTENBHOW TOAWNHON U BLINMONARSA-
€T UCKIIOHYUTENbHO 3awmTHYIO dyHKumio. CuenneHve cnoes
obecneunsator AMGO NPy NOMOWM KieeBbiX Npocnoek, nubo
NoOCpeACTBOM NOAUMEpPA, 3aTekatoLero 8 nepdopaumio anio-
MUHIKIEBOW DONLIA.
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Ha duauko-mexaHnyeckue n texsnyeckre Kkavecrtsa MNT
0Ka3biBaeT BAWAHME W CNocob coepnHeHus anioMMHMeBOWN
donuru. AT0 MoXeT ObITh coeauHeHe "BHAXNECT” uan "CThIK
8 CTHIK".

MMT seinyckaioT B BuAe 6yxT anameTpom 12-16 MM 1 pnu-
HoWM 0 2 M. EcTb TpyBbl 1 Bornibwero anametpa (Ao 110 mm),
470 noasonsieT MNT UcnNoNbL30BaTL B CTORKAX M MarncTpansx.
MuHUMAaNLHO BONYCTUMAR CTENeHb CLLUNUBKA NONKUITUIEHOBO-
ro crosn, cornacHo 3apybexHomy crangapty DIN 16892, co-
crasnfseT.

ans PEX a - 75 %,

ana PEX b - 65 %,

ans PEX ¢ - 60 %.

Mogasnawuiee BONLWMHCTBO METARNONONNMEPHbIE TPYD,
NPEACTaBAEHHBIX HA POCTUIICKOM phiHKe, nmeeT 3apybexHoe
npoucxoxgaenne.

HecMOTps Ha TO, 4TO 3aBNCKMOCTbL cpoka cnyxbet MIT oT
TEMNEPAaTYPb! U JABNEHUA TPAHCMOPTUPYEMOA Cpeatl A0 CUX
nop He yCTaHoBREHa, CNEUNanmcTbl NPOPoYaT KOMMO3UUMOH-
HbIM Tpybam Gonbioe Byayilee. Tem Gonee 4TO NO COBOKYN-
HocTu Kavecte MIT — cambiit OnTUManeHLIA BAPUaHT ANS 0TO-
NTENbLHBIX CUCTEM 3aropoOOHbLIX AOMOB.

Ac6ecToyeMeHTHbIe TPpySnl

AcBecToueMeHTHE'e TPyOui WWPOKO pacnpocTpaHeHs.
8 cTpaHax 3anaaHou Eepbnbl u CLUA, ocobeHHO B kaHanusa-
UMOHHBIX, BEHTUAIAUNOHHBLIX ¥ BOAONPO3OAHEIX CeTax ABCTpun
v lonnangun.

AcbBecroueMeHT nosswiaca B Havane 20 seka. 370 "cumbu-
03" 6eToHa u acGecTa — BONOKHUCTOrO NPUPOAHOrO MuHepa-
na, Yei xumu4ecknit coctas 6an3oK K 6eTOHY, a MexaHuyec-
KMe CBONCTBA — K cTann. Bnaronaps yHUKanbHLIM CBOMCTBaM
acbectouemeHTa Tpybul, M3roToBNEHHbBIE M3 AAHHOrO Mare-
pvana, o6napaioT NPOYHOCTLIO, CTOMKOCTLIO K KOPPO3Win
(8 TOM HUCNEe 9NEKTPOXNMUNHECKO) N HEBLICOKOW Tennonpo-
BOAHOCTHLIO, Gnaronaps KOTOPOM B HUX NPAKTUHECKU He npo-
ucxoanT 3amepsaxue Boabl. Hanbonee yausutensHoe csomn-
CcTBO acBecToLeMeHTa 3aKlo4aeTCs B TOM, YTO B KOHTaKTe
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C ropfyeit BOAOW maTepuran He paspylwaeTrcs, a, HaobopoT,
CTaHOBUTCS NPOUHEiA.

BuinyckaioT 2 Buaa ac6ecToueMeHTHbIX TpyO:

1. HeHanopHble — ANNA CTOKOB, BEHTWIALMOHHLIX U KaHanu-
3aUMOHHbIX ceTel, Npoknaaku kabens;

2. HanopHbie (YCuaeHHble) — AN BOROrasonpoBOaHbLIX CETEN.

OteuecTBeHHble TpyGbl U3 acbecTouemMeHTa UMeloT gua-
metp 100-500 mm n pnvHy o 5 M.

AcbecrouemeHTHbie TpyOul He rogaTCa gas oTeona rasos
OT NeYeit n KaMKUHOB, & TaKKe AN NPOKNAaKA B 30He AeNCTBYA
OrHA, rAe BO3MOXeH Harpes Marepuana po 400-500°C.
Mon nelicTBrieM OYeHb BLICOKMX TeMnepaTyp acbecToueMeH1
pacTpeckueaeTcs.

Ao cux nop ocTaeTcs OTKPLITEIM BONPoc o Geaspeshu .
Tn acbecTouemeHTa gna 340posea yenoseka. OaHn cneuu-
anncTel YBepRIOT, HTO Tako OMAacHOCTU He cyluecTeyer
Apyrue xaTeropuiecku HacTtauMBaloT Ha Bpege MaTepuana.
Kak 656t TO HU 6610, HO ac6ecToLEMEHTHbIE TPYEb! aKTUBHO
MCNONb3YIOT B OTONUTENbHLIX CUCTEMAX, U He TONbKO Hawei
cTpaHbl. Tem 6osiee 4TO CTOAT Takune TPY6u B 3-5 pas pe-
wesne, Yem cTansHble,

CoenuHnTesibtsie 31eMEHTbI ANs CTafbHbIX TPYS

CoepHHUTENbHLIE BAEMEeHTHl CTanbHbIX TpybBonposoaos
npegcrasnexbl GacoOHHLIMKY U3AENUAMU C BHYTPEHHER pesb-
60i1. Hapesky pe3bbbl NPOUIBOAAT NO MECTY cneuranbHbIMU
VHCTPYMEHTaMKU — KNynnamu (HapyXHoi peasbbt) 1 MeT4mnka-
Mu (BHYTpetrHeit peabbbt). BaxHbiM ¢iakTopoM, onpegensio-
LWKUM Ka4eCTBO pe3bbbl U, CNenoBarTenbHo, CPoK cnyxbm co-
€AUHWTENBHOrO 3NEeMeHT], ABNAETCS UCNONL30BaHVEe BO BPEe-
MS HAPES3KN CMa3biBaloWe-OXNaXAAIoLLMX SMYNbCuii, Bnaro-
Aapsa KOTOPbLIM B Npouecce paboTe! yMEHLLIAIOT TPEeHNE U OX-
NaxnpaioT pexywme KpoMKH.

Dns ctanetbix Tpy60NPOBOAOB UCNONBL3YIOT COEANHUTE IL-
Hble geTanun n3 KOBKOro YyryHa (pmc. 45):

— npsamsie MyQTbl;

— KOMNeHcupyowme MydThi;

— RpAMbBIE TPONHNKY, KPECTb! 1 YrONLHNKNY;
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Puc. 45. Hagonus n3 KoBxoro 4yryna ons coeqnHeH1s Tpyo:
A - mypra xoporkas npamas; B - mydra anunnas npamas; B - mydra
xomnexcupyrowasn; I' - Tpoinux npamod; 4 - npamoi kpecr;
E - yroneunx npamosi
— nepexoaHbie TPOMHUKK, KPECTH U My Thi;
— ¢yTopKy;
— TPOWHUKMN 1 KPECTbI C ABYMA Nepexoaamu;
— KOHTpraiku, kosinaku 1 npobxu,

CoeguHuTensHble NIeMEHTLI QIS MEAHbIX TPyD
CoenvHuTenbHble 9NEMEHTHI ANA MedHbIX TPYGONpoBoAOE

rpPou3BOANT U3 TOrO Xe BUAa Meau, 4To 1 Tpybul, — ¢ npume-
camu He Bonee 0,1 %, a TaKxe 13 naryHn ¥ 6POH3LI. PUTUHM
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TaGnuua 40. PasMephbi NPAMBIX M KOMMIGHCUPYIOILUX MY DT, NPAMBIX
TRPORHMKOB, KPRCTOB ¥ YIONBHNUKOB M3 KOBKOrO YyryHa, Mm

Ye- MydThi Myt MydTn Mopsimbie MpaMbie

noe- | nNEAmbe, npANMLIG | comnen-| TPOAHURN | YrOsboHMKH

Heiid | kopoTxue | anukkele | cupyo- (rocrt (rocr

npo- ({rocr (rocr wue 8948-75) 89485-75)
xon | 8954-75) | 8955-75) (rOCT | WxpecTni
ggse- | (roct

cxun cxampl  75) 8987-75) g

Dy L x L x L L fexal L X
X

15 | 28 5 36 13 100 28 18 28 18

20 | 31 € 39 14 100 33 1 33 21

25 | 35 7 45 17 100 38 | 25 38 25

32 | 39 7 150 ] 18 100 45 | 30 45 30

40 | 43 7 15| 18 100 50 | 33 50 33

50 | 47 7 |65 | 25 100 58 | 39 58 39

TaGnua 41. Paamepti NEpexoaHbIX MydT, TROHRHUKOB, KPECTOB K
PYTOPOK U3 KOBKOTO HYTYHE, MM

Tpoiunku (FOCT 8949- | dyropku Myd Tt

n::;':::",',",. 75) u xpacTs: (TOCT (rocrt (roct
: 8952-75) 8960-75) 8957-75)

Cxuaoi Ckup Cxng

D2 L1 | L2 [ xq | x5 L x L x
20:15 30 31 17 20 26 16 39 15
25:15 32 34 18 23 29 19 45 19
25:20 35 36 21 23 29 17 45 18
32:15 34 38 18 27 31 21 50 22
32:20 36 41 20 28 31 19 50 21
32:25 40 42 24 28 31 18 50 19
40:15 36 42 18 3t 31 21 55 21
40:20 38 | 44 | 20 | 31 31 19 55 24
40:25 42 46 24 32 31 18 55 28
40:32 46 48 28 32 31 16 55 20
50:25 44 52 24 38 35 22 65 30
50:32 48 54 28 38 35 28 65 28
50:40 52 55 32 37 35 18 65 26

MOryT 6biTb HepasbeMHLIMU U pasbeMHbIMU. HepasbeM-
Hbl€ COeanHeRna NoNy4aloT NyTeM nakkv Unnu CBapkn; pasb-
eMHbie COeAMHEeHNs NPEACTABARIOT COGOIR daHLb! 1 3aXHM-
Hble QUTUHK.
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TaGnuua 42. Paamepbs HyTyHHbIX KOHTPraex, KONNaKos i npabok, MM

YenosHbin Ko Konnaxm (FOCT
HYpraixwm Mpobku
nPoXoA | (rocte961-75) |  8962-7S) | (roctases-7s)
Dy H S L L S
15 8 32 19 26 14
20 9 36 22 32 17
25 10 46 24 36 19
32 11 85 27 39 22
40 12 60 27 41 22
50 13 75 32 48 27

Kak npasuno, npoussoautenu Tpyb napaniensHo nuaro-
TaBAMBAIOT U COOTBETCTBYIOLME COeguMHUTaNbHblE AeTany,
noaToMy npobnemul B npuobpeteHny 1 nogroHke GUTUHIOB
He [OMNKHO BO3HUKHYTH (TO Xe caMmoe OTHOCUTCS W K CoenuHn-
TenbHbLIM AETANAM N9 NOANMEPHbLIX TPYD).

3anopHo-perynupyoujas apMarypa

3anopHo-peryanpyiowan apMartypa npegHasHadeHa gns
peryamposalna paboThl BOARHOW OTONUTENLbHOW CUCTEMDI U,
npu Heo6X0ANMOCTH, OTKNIOHEHNS OTAEMLHLIX YHACTKOB 9TOM
CUCTEMbI.

Tak Kak nwbaa cucrema BOQAHOrO otonsneHusi B 0basa-
TensHOM NOPSAKE COCTOMT U3 reHeparopa Tenna, OTOMTENb-
HbIX NPUBOPOB 1 ceTy TpyGonNpoBOAOE, TO 3anOPHO-perynu-
pyiolLlian apmaTypa NOAPA3ASNAETCR Ha:

1. apmaTypy 068RA3KM BOACTPENHOro KOTNa;

2. papvaTopHYI0 apmaTypy, YCTaHasAMBaeMylo BoO3fe
OTONUTENBHBIX NPUBOPOB;

3. TpybonpoBOLHYIO apMaTypy, PeryavMpyiolyio noTok
TENNOHOCUTENA.

Apmarypa o68s3KK BOQorpedHoro KoTna
K apmaTtype 068R3KM BOAOrPENHOro KOTNa OTHOCATCA:

— rpynny 6e30nacHOCTA KOTAA, BKOHAIOLLYIO B Ce6s Ma-
HOMETP, NPEAOXPAHNTENLHBIA KNanaH 1 BO3AYXOOTBOAHNK;
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— [aTYnKM NOToka U pasneHuns, Gnokupyiowme padboty
KOTNAa 8 cnyyae OCTaHOBKU LIUPKYNAUMN CUCTEMbL W NPEBbl-
LWeHNs MakcumManbHO AONYCTUMOro AaeneHus;

— rMapaBnMYecKniai cenapaTeop, HeoBxoaNMBIA AN YBA3KU
WU rugpaBnnyeckoii 6anaHCNPOBKN Pa3seTeNeRHLIX CUCTEM
OTONNEHUS;

— YCTaHOBKU NOONUTKY, MO3EOSSIOLMNE AaBTOMATULESCKM
noapepXveaTb NOCTORHHOE AAaBnNeHne B OTONUTENLHON Cuc-
Teme (ANst CUCTEM C YTEHKOA TeNNoHoCcUTens);

— BO3QyXoypanutenu (Bo3gyuwnuxku).

PagmnaropHas apMarty pa

PagnatopHyio apMaTypy MOHTUPYIOT HAa NoABOAKaX K ¢To-
nuTensvHbiM Npubopam. Ee 0CHOBHOE Ha3Ha4veHrue — perynu-
poBaHue noToxa TEeNAOHOCUTeNs, NOCTYMAIOWEero B OTONM-
TenbHbLIA NPUBop, a 3Ha4YnT, U TeNNooTAa4w 3Toro Npubopa.
BO3MOXHOCTb perynvpoBaTtb TernooTaavyy OTONUTENbLHOro
npubopa MeeT OTHOWEHNE He TONBLKO K CO3AaHUI0 KOMGOPT-
HOIO MUKPOKAUMATA, HO U K yRo6cTey o6CcnyxuBaHusa oTaenb-
HbIX Y3110B OTONNTENLHOW CUCTEMBI, Tak, B CTapbiX goMax, rae
OTCYTCTBYET papuaTopHaa apmartypa, HEeBO3MOXHO OTKAIO-
4UTL OTONUTENLHLI NPUGOP OT cTosika. MosToMy paanaTop-
HYIO apmatypy He TONbKO HAaCTOSATENbHO PEeKOMEeHLOBaHO,
a npocTo HeobxoANMO ycTaHasnneaTh Ha NOABOAKAX KO BCEM,
6e3 ncknoveHun, oTonuTensHbiM NpuGopam.

PaanuualoT 2 Buaa perynmpeBku TeNROOTAA4M OTONUTEND-
HbIX NPUBOPOB: KOMNYECTBEHHLI N KadeCTBeHHbIA. Mepsbli
CBA3aH C W3MEeHEeHUeM KOMUYecTsa BOALI, NOCTynaloLlei
8 npnbop. Bropoii KoHTponupyeT TeMnepaTtypy BOAb!, BEIXO-
Asuwel n3 Kkotna.

B pagvarCpHyto apMaTtypy BXoasT:

— peryanpoBOYHbLIE KPaHbLI;

— TepmocTaTuieckue KnanaHs! (TepMocrTaTel, TepMopery-
NATOPLY);

— BO3AQYXOOTBOANUKH,;

— HUXHAR apMaTypa, NO3BOANAIOLLANA FIOACOeAMHSTL OTO-
nnTenbHLIA Npubop K Tpybornposoay;

— HOKOBOW MHXEKTOPHLA y3en, Gnaroaapa KOTOROMY OTO-
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nUTenbHLIA NPNBoP MOXHO NepesecTy CBOKOBOro Noacoean-
HEeHUA Ha HUXHee;

— 3anopHbie U CANBHBLE KnanaHbl, ¢ NOMOLLbLIO KOTOPbLIX
MOXHO OTKNIOUUTL OTAENLHO B3ATLIA OTCNMUTENLHLIA NpUbop
6e3 cnycka BOgbLi U3 BCel CUCTEeMb! (C LENbio AEMOHTaXA WAN
Ans TexHudeckoro ob6cnyxveanua npubopa).

KpaHbi BBOHHOM porynpoBK# 4
TPEXXOAR0BbLIC KPaHb!

PerynvmpoBodHbIE KpaHt! MOHTHPYIOT Ha NOABOAKax K OTO-
nuTensHbIM Npubopam.

Kpan gBosinoi perynnposki (puc. 46) vcnonbsylor
B OOHOTPYOHLIX cUCTemax BOAAHOrO OTOMMIEHUN C BepxHen
pa3soakoi. KpaH ABORHON perynvupoBkU nNpeactasnser co-
6oit kopnyc ¢ NonbiM GPOH30BLIM CTAaK&HOM, UMEIOWNM AB8a
60KOBbIX OKOLWKA. B HUXHEI 4acTy WRUHAEAR, K KOTOPOMY
npucoeanHeH KOpNYC KpaHa, uMeeTCA HapyXHas pesbba.
BpaiyeHue WnuHpens Npu NOMOLWU PyKOATKU Bbi3biBaeT ABY-
XeHue 6POH30BOIro CTakaHa BBEpPX-BHU3 BHYTPY Kopnyca Kpa-
Ha. Mpu sToM GOKOBLIE OKOWKN BOoNbLLE MAWM MEeHble, a To
¥ NONHOCTLIO NEPEKPLIBAIDT NPOXOA KOpriyca.

Mocne ycTaHoBKW Ha NOABOAKAX OTONUTENbHLIX NPNGopos
KpaHOB ABOWHOW PEeryanpoBKU Mpoua3sBonsT nepBuyHbLIN,
MM MOHTaXHbI, NYCK OTONUTENLHOW CUCTeMbl. 3aTteM Ha
Kopnycax KpaHoB pUKCUPYIOT pO3eTKM Takum 06pasom, YTo-
61 yNOpHLI Nanew, Ha pykosiTke kpaHa Gbln BCTaBneH B Npo-
pesb po3eTku. TONLKO NOcAe 3TOro NPU NOMOWM NOBOPOTA
PYKOSITKW OCYLLECTBARKIOT BTOPUHHYIO, MAU BKCNAYATALMOH-
HYIO, PerynmpoBKy OTONUTEAbHOU CUCTEeMbI,

YTo6bi NnoracuTb N3buiTONHOE AaBAeHue B OTONUTENbHLIX
npubopax, pacnoNOXEHHbLIX Ha BEPXHUX aTaxax Aoma Heob-
XO4UMO KaK MOXHO B0onblue NPUKPbLITE NPOX0oA Kopnyca y Kpa-
HOB Ha BEPXHMX 3TaXax 1 OCTaBUTb €0 NONHOCTBLIO OTKPLITLIM
Y KPaHOB Ha NepBOM aTaxe.

Tpexxogossie KpaHsi (puc. 47) UCNOAL3YIOT B OTONKN-
TeNbHLIX CUCTEMAaX C HMXHel pa3Boakoi Tpyb. OHu noasona-
OT perynupoBsaTth pasHuLly Mexay KOnu4ecTBOM TennoHOCH-
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Pic. 46. Kpan aBOAHOR pOrynuposKku:
1 - pyrosiTka; 2 - poaerxa; 3 - wWRuRAenb; 4 - ynopsstls naney;
§ - npoxof xopniyca; 6 - 60KOBOE GKOLIKO;
7 - nonwiéi GpOH308BLIHA CTAXaN; 8 - Kopnyc

Tensa, NOCTynaloLLero B 0TONMTENbHLIN NPUBOP M NPOXoAsULe-
ro Yepea 3aMbIKaIOLLWIA Y4aCTOK CTOAKA.

ABTOMAarTHyecKye TepMoperynsaTopsl

BnapensuaM 3aropoAHLIX gomMoe, 06opynoBaHHbIX cospe-
MEHHbIMW CUCTEeMaMM OTOMMEHWA, He CTOUT CKYNMTLCA Ha pa-
AWaTOPHOA apMaType: BO3fe KaXaoro OTONUTenbHOro Npu-
60pa pekoMeHAyIoT YCTaHOBNTL aBTOMATUYECKUIA TepMope-
FYNATOP, WK TEPMOCTAT.

TepMocTaTh! BLINOAHAOT Cpasy 2 PyHKLMMK:

1. NO3BOMAIOT perynupoeaTe U NPOrpaMMUpoBaTs Tenao-
OTAaYY OTONUTENBLHOro Npubopa B 3aBUCUMOCTHU OT M3aMeHe-
HUA TENAONOTEPL NOMELLEeHUS;
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Puc. 47, TpexxofqoBo# xpaM:
1 - pyxosTxa; 2 - ynoprbii naney; 3 - kopnyc;
4 - poaeTka; § - npoxonib: kopnyca

2. 9KOHOMAT SHEPruio, NPONYcKas B OTONUTENbHLIA NpU-
60p cTporo HeoGxoanMoe KOAMHECTBO Tenna.

TepMOCTaThl He TOALKO YYTKO pearvpyioT Ha UameHeHus
TemnepaTypsl B noMeweHnu (a nocnegHne MOAGNN yunTLIBa-
IOT COBOKYMHOCTb TeMMepartyp, BKIOYaa W3MEeHeHue noroga-
HbIX YCNOBMIA), HO ¥ NO3BONAIOT 2KOHOMUTL 20 20 % Tennosoi
JHepruv, vayuiei Ha oTonneHue BCEro 3aropoaHoro aoma.
Brarogapa TepMocTartam CUCTEMa BOASHOrO OTONAIGHUSE MO-
*eT paboTaTe DAUTENbLHOE BPEMst B aBTOMATUMECKOM pexu-
me, faXe B OTCYTCTBUM YeNnoseKa.

B npuHumne, asToMaTU4eckue TepMoperynaTopbl MOXHO
NPUMEHSATL B CUCTEMAX BOASAHOIO OTOMNEHUA NMIOBON KOHCT-
PYKUMM, OBHAKO B OTOMUTENbHLIX CUCTEMAX C €CTECTBEHHOM
UMPKYNsuMen TenNoOHOCUTENA perynmposaxne TeMneparypsl
BO3AyXa 3aTPYAHEHO TEM, YTO OTONUTENLHLIE NPUBOPLI BANO
pearvpyioT Ha UHTEHCUBHOCTb ropexns Tonnuea. Moatomy
TepMocTaTbl eCTb CMbICH NpuobpeTaTth 8 TOM CAyvae, Korga
B Ballem 3aropoaHOM [OMe YCTaHOBneHa AByXTpy6Has cvc-
Tema BOAAHOro otorieHua. OCoBeHHO BLIrOAHO KUCNONL3O-
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BaTb TEPMOCTATL! B YCAOBUAX OTONNEHUA LOME XUAKOTOM-
NRUBHBIM KOTNOM.

B aaropogHbix pomax, NpegHa3HavyeHHbiX [AR KPYrhRoro-
OM4HOO NPOXUBaHUA, TEPMOCTaTHI B MEPBY:O O4epeb CTaBAT
y OTONMUTENbHBIX NPUBOPOB Ha BEPXHUX 3Taxax. 3TO OObACHS-
10T TEM, YTO HarpeTbiii BO3AyX NOAHNMAETCA MO NECTHNURBIM
nponeTam CHU3Y BBEPX, N3-3a HEro Ha HKHUX 3TaXsX CTOUT
HEBLIHOCHMLIN XONoA, a Ha BEPXHKX ~ AYXOTa.

0Oco60 OCTPO olyLitaeTca KechxoanMoCTb aBToMaTUYec-
KWUX TEPMOCTaTOB B MOMELWIEHUSX C Pe3knuMn KonebaHnsmun
Temnepartypbl BO3gyxa Ha NPOTAXeHMW CyToK. Peub uper
O KyXHe, Fe PacnoNoXeHbl NCTOMHUKY AONCNHUTENRLROMO Ten-
na (nawra, JyxOBKa, pasfivyHbie 31exTponpudonsl), U rocTU-
HOW, rae YacTo cobupaeTcs MHOrO Kapopaa, "oTannusawe-
ro” nomelerye ceonm Tennom. He nnwHumun BynyT Tepmo-
CTaThbl ¥ B KOMHATAX Ha CONHEYHON CTOPOHE 3aaHus, rae GHeEM
TeMnepaTypa Bo3fyXa 8bille, YeM B OCTaNbHbLIX MOMELLEHUAX.
B cnarnbHe Gonbluoit HeOBXOANMOCTH B aBTOMETAHECKNIX TeP-
MOPErynaTopax HeT, ecnivi TONLKO OHAa He HAXOAV.TCA Ha con-
HOYHOW CTOPOHE WA NAPANENBbHO He BLINONHSET PYHKUNIO
TOCTUHOW,

Tepmocrar

PapuatopHbii  TepMoCTaT COCTOUT M3 2-x 4acTe#
{pwc. 48):

1. TepMOCTaTU4ECKOro 3N1eMeHTa (TePMOronoskn);

2. perynupyilouwero knanasa.

TepMoCTaTUYECKKIA 3NBMEHT ABAAETCA "cepauem” TepMo-
crarta. 3anonHeHHbiA HekuM pabo4YM BEeWEeCTBOM, OH MIrHO-
BEHHO pearupyer Ha WU3MeHeHWe Temnepartypbi BO3Ayxa
8 OTANANBAEMOM NOMELLIEHUN, U TEM CaMbiM NPUSOAUT B ABU-
XEHME WTOK perynupyioLlero knanaHa, Ha KOTOPbIA H&BNH-
yeH. Mpu pocTrXeRNn TeMnepaTypsl BO3AYXa YCTaHOBSIEHHO-
ro 3Ha4YeHWs perynupyiouiuwii knanaHd nepexkpbisaeT Ao0CTyn
HarpeToro TENIOHOCUTENN B OTONMTESIbHBLIA NPUEOP.

B 3as8MCUMOCTH OT TOFO, YTO BLICTYNaeT B kayecTee pabo-
4ero BeulecTsa TePMOronoBKkY, NapaduH uam ras, TepMmocTa-
Toi AGNATCA HA XWAKOCTHLIE U ra3oHanoNHeHHbie. XXuakocT-
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Puc. 48. Tepmocrar:
1 - Tepreoronoska; 2 - padovee BeutecTso; 3 - knanaH; 4 - goaa

HbIX TEPMOCTATOB Gonblle, ra30HarNoAHeHHbie A0pOXe, HO 1
TouHee. MocnepHee OBCTORTENLCTBO OOBLACHASTCH TEM, YTO
ra3 o6LiYHO KOHpeHeUupyeT B Bonee xonoaHo#n Yacty npube-
pa, yRaneHHoi oT peryaupyioilero Knanasa, noatoMmy Tepmo-
CTaT He pearnpysT Ha M3MEHEeHWA TemMnepaTypbi TeNNOHOCHU-
TeNns, 04eHb BLICTPO ¥ TOMHO OTKAMKAACH Ha K3MEHEHUA TeM-
nepaTyps 8o3ayxa B nomeuweHnn. Cpok cnyxBsl razoHanon-
HEHHOIro TEPMOpErynaTopa cocraanser He MeHee 20 net.

TepmOCTaTHECKNA SREMEHT KaK XMAKOCTHOIO, TaK U ra-
30HANOCAHEHHOr0 TEPMOCTaTa MMEET TakK Ha3biBAaGMYIO "Cunb-
¢oHHyio euctemy”. Tepmoronoeka npeacrasnaer cobow no-
Nbith uuAnRAp (CunbPOH) ¢ roppupoBaHHLIMU CTeHKaMmu, 3a-
NonHeHHbli pabounm BewecTBOM. MpK NOBLILLEHUN TEMNEpa-
TYpb BELLLECTBO yBeAKuMBaeTCs B o6veme, 13-3a 4ero CTeHku
cunshoHa pacTarusBaioTCs, a WToK perynupylowero kianaHa
nepemetlaeTcn 8 CTOPOHY CyXeHus npoxopa. fMouvxeHue
TeMnepaTtypsl COMNpoBOXAseTCA 06paTHLIM NPOLECCoM: pa-
6ouce BelleCTBO yMeHblaeTes B 0GbeMe, cTeHku cunbdoHa
CXUMAIOTCA, KhanaH BCe Wunpe U Wwupe OTKPLIBAeT Npoxoa,
6Gnaropaps Yemy TENNOHOCUTENL YCTPEMASETCA B OTONUTENb-
Hbift nprBop. BpaweHneM TepMOoronosk MOXHO 3apath Nio-
6yio TemriepaTypy, NPU KOTOPOI knanaH ByaeT NepekpLiBaToL
NpoXoA, TENNOHOCUTEMO.
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PerynupyoLuwin knaraH TepMOCTaTa MOXET UMETb PasHbii
pasmep ¥ pasitnyryio KOHPUIypaLmio, KoTopylo Heob6xoaumo
YYUTBIBATL NPU fIOKYNKe TepMocTara. Tun knanaxa nogbupa-
10T B 3aBUCUMOCTY OT TUMNa OTONUTENLHOMN CUCTeMkbl {OQHO-
TpyGHas vnn aByxTpybHasn, C €CTECTBEHHOW WAN npuHyan-
TeNnLHOW UMPKYASLNER TeNAoHoOCUTENA), pasmep — B 3aBucy-
MOCTH OT OUameTEa NOOBOSKU MAN OTBEPCTHS B OTONUTENb-
HoM npubope. OB6bIHHO KNanaH yCTaKaBANBAIOT B OTBEPCTUN
3arayuiky OTONKTeNLHOTO NPUHOPa CO CTOPOHLI NOAAYN FroOps-
yeit soay!. Mpu 3TOM Tepmoronosxa BonmxHa bbiTh 3akpenne-
Ha B8 FOPU3OHTANLHOM MOAOXKEHUN, NPU KOTOPOM UCKIOUaLT-
ca BO3ASNCTBNE TENNA, MCXOASWEro oT KnanaHa u TpyOb!.
B opHOTRYBHEIX CUCTEMax OTONJEHWA Mexay nopsonauied
v oTBoAswWeEl NoaBOAKAMY HEOEBXOAUMO YCTPOUTS NEpEMbI4-
Ky — Baiinac. Mpu 5TOM HanpaBAeiHKe OBUXEHUS TenicHocu-
Tensa B Tpy6Be [oMKHO COBNARaTL C Hanpasnexsuem CTPenKu Ha
KOpnyce perynyupyiowero KianaHa,

TepMocTaTHYeCKli 3NEMESHT TepmocTaTa MoXeT BbiTh €O
BCTPOEHHBLIM VNN QUCTAHLMOHHLIM JaT4MKOM. TepMocTaT co
BCTPOEHHLIM RATYMKOM YCTaHaBNUBAIOT TaM, rAe ecTb ycno-
BUA ansa cBOOOOHGI UMPKYASUMM BO3ayXa BOKPYr -[oatiuka.
TepMoCTaT € AUCTaHUMOHHBIM AATYNKOM UCNCAL3YIOT B Cle-
BYOWUX Cnydanx:

— Npy YyCTaHOBKE TEPMOCTaTa B HULLE;

— eCnu TepMOCTaT 3aKPLIT LUITOPaMKN NI MaCCUBHLIM OF-
paxaeHuem;

— MNpy LWMPOKOM NOAOKOHHMKE {Donee 22 cMm), NpKU STOM
paccrosHiie 0T NCAOKOHHKKA A0 OTonuTensHoro npubopa —
meHee 10 cm;

— ecnu rnyGuHa oTonuTensHoro npubopa 6onee 16 cMm;

— €CAY AATYUK HENb3A YCTAaHOBUTL B FOPU3OHTANIBHOM MO-
NIOXEeHUU,

Ecny Bbl COMHEBaeTeCh, Kakoi TepMocTaT BbibpaTb, Noxy-
nanTe TOT, KOTOPLIA UMeeT AMCTAHUUOHHBINM paTtunk. N6o Tep-
MOCTAaT CO BCTPOEHHLIM AaT4MKOM B NioBoM cnyyae TpebyeT
Gonee XeCTKYiX YCROBWIA yCTaHOBKU. B yacTHOCTH, NPy ycTa-
HOBKEe B HULLE UMK 3a WTOPOR (OrpaxieHNEM) OH namepseT
Temnepatypy Bo3gyxa HE BO BCEM MOMELLEHNIN, a4 Wil B OT-
LENbHO B3ATOM 06beme 3TOro NoMelLenns.
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AVCTaHUVUOHHLIA NAaTYMK MOHTUPYIOT NEPneHaKynspHoO
NNOCKOCTH OTONUTENLHOrO Npubopa, a He NapannenvHo, Kak
3TO YaCTO AeNAaloT U3 3CTETUYECKNX CoobpaxeHnii. B npuHuu-
ne, NOrpPewHoCTb, BO3HUKAIOWAA B NOKA3aHUAX BepPTUKanbHO
pacrnonoOXeHHOro AaT4KKa HEBENWKA, HO €€ NPUAETCR Kax-
ALl pa3 yunToiBaTh.

MoHTaX aBTOMATU4ECKOrO TePMOperynsitopa He cocras-
AneT 60nLWOro TPyAa U NOgPo6HO onncaH B Npunaraiowencs
K HeMy UHCTpykuuK. HacTpoiky TepMocTaTa RPon3sonnT no-
BOPOTOM PYKOATKW A0 COBMELLEHUA UHAEKCOB Ha Hel co
cTpenkoi unm meTkol. MNocne NnepBUYHON HACTPOKK Temne-
paTypy KOpPpPeKkTUpyioT B COOTBETCTBUU C AUNHBIMKA Npeano-
YTEHUAMU NYTEM NOBOPOTA WIKaNL HacTponky. MNpn Heobxo-
AUMOCTU MOXHO OrpPaHNynTb BEPXHUIA 1 HUXHUA Npegens Au-
anasoHa HaCTPOWKV TEPMODPErynsaTopa.

K coxanenuio, asTomaTuiyeckme TepMOoperynsaTopst He au-
WeHb HepocTaTkos. Y nepBbyi U3 HUX 3aKioNaeTCs B TOM, 4TO
cam no ceGe TepMocTaT He Cnocob6eH NOAHOCTLIO NEPEKPLIThL
NOCTynNAeHue TeNIOHOCUTENA B oToNuTensbHbIA npubop. Mak-
CUMYM, YTO OH MOXET, 3TO YMEHbLLIUTb NOTOK TENAOHOCUTENS
DO MUHMMYMaA. MoaToMy, KpOMe TEPMOCTaTOB, Ha rnoaBoaKax
K OTONUTENbHLIM NpUbopaM peKOMEHAYIOT yCTaHaBNNBAaThL 3a-
NOpPHbLIE BEHTMAW.

BTtopas npobnema csazaHa ¢ TeM, HTO 3a4aCTyi0 TEPMO-
cTaThl UBMEHSIOT TeMrepaTypy He BO3ayxa B oTarnjiveaeMom
noMeLleHuy, a TennoHOCUTeNn B OTONUTENLHOR CUCTEMEe.
B nepsyio ouepepb 3TO KacaeTCs TEPMOCTATOB C XUOKOCTHbI-
MW TEPMOFrof0BKaMM, i

Boobe, aBTOMaTUHECKWE TePMOPETYNATOPL! He NO3BOASA-
10T CYLECTBEHHO W3MEHUTbL TeNNOBLIX XapakTepucTuk oran-
NMBaeMbix NOMELLIeHNi, TakK KaK NONbiTKa N3MEeHNTL TeMnepa-
TypYy B OAHOI KOMHaTe NpUBOAUT K pasbanaHcuposke Temne-
PaTYPHLIX PEXMMOB BO BCEX NOMELLEHNSX.

HaxoHeu, yctaHoBka TEPMOCTATOB 8 CUCTEME BOARAHOTO
OTONNEHNA NPUBOAUT K pRAY cneundunyeckux npodnem, cpe-
AU KOTOpPbIX:

— LWYM B perynnpylomx knanaHax;

— BO3HMKAIOLWME CO BPEMEHEM 3aCOPEHUA K OTIOXKEHUR
Pas3nnyHbIX MexaHU4eckux npuMeceil 1 coneit Ha aeransx
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TepmocrTaTta (13-3a NAeXOoro KayecTBa TenyIoOHOCUTENA);

— Hen36exHbIA BpeMerHoH N3HoC TepPMOCTATOB.

3acopeHue U BPeMEHHG N3HOC TePMOCTATOB CTaNCBATCSH
NPUYYHONA HEAUHENHOK 3aBUCUMOCTH MEeXOY WU3MEHeHUsIMN
TemrnepaTyps! B OTANMMBaeMOM NOMELLEHUN U TennooTaaden
OTORUTENLHBIX NpUBOPOoB, YTO NpusoanT K cBolo B padoTte
BCEA CUCTeMbl BOOSKOrO OTorneHws. Tennoortaady oronu-
TensHLiX NPUBOPOB B TakMX YCNOBUAX CTAHOBUTCA TRYAHO pe-
TYNPORATD.

He cTouT 3abbiBaTbh ¥ TOro bakTa, YTo Hanu4Me aBToMaTH-
HeCKUX TEPMOPETYNATOPOB CYLECTBEHHO YBENUYNBAET CTON-
MOCTb BCel OTONMUTENbHOW CUCTEMEI.

Perynarops: noTtoka

Ha Bcex yqacTkax TpaauuMORHON OTONUTEALHON CUCTEMDI
MOHTUPYIOT TaK HasbiBaembie "perynaatops! NOToka", K KOTo-
PbiM OTHOCAT:

— S3[BUXKW;

— NPOXOAHBIE KPaHbl C BPOCCSANPYIOLLIMM YCTPOIACTBOM,

— 6anaHCMPOBOYHbBIE KnanaHbl;

— 3anopHble BeHTUNK;

— WapoBbie KPaHbl,

— perynaTops! OaBneHUs, nogaepxvisaouine 3agaHHoe
3Hayerne nepenana pAasNeHUs Ha TepMmocTatax (MX UCnonb-
3YIT B CNIOXHbBIX CUCTEMAX U YCTaHaBNNMBAIOT Ha 06paTHOM
TpyGonposoae);

— perynsitopbl pacxofia, aBToMaTuyecky orpaHuysvsalo-
ii{re pacxopq TeNAOHOCUTENR A0 YCTAHOBNEHHOIO 3HAYEHUR.

3agsunxka (puc. 49) COCTOMT U3 KOpnyca # WNUHAENA,
K HWXKHENR 4acty KOTOPOTrO NpukpersieHs AUCKA 3aTeopa.
Mop peAcTBMEM MAaxoBUKa WNUHAENL NepeMewtaloT Beepx-
BHWU3 BHYTPM Kopnyca 3aasuxki. Mpu onyckaHun WnNuHaens
BUCKN 3aTBOpa Pas3pBuraloTca KNMHOM U TeM CambiM NOSAIHO-
CTbiO NEPEeKpbLIBAIT ABUXEHWE TenAoHOoCUTens. 3aaBUKKU
HeoBXoaAMMbl ONS OTKAIONEHUA OTRENbLHbLIX Yy4aCcTKOB OTONMU-
TEeNLHOW CUCTEMBI, NOITOMY UX MOHTUPYIOT NPaKTU4yeckn Ha
BCeX yqacTkax TersiofpoBoga, B TOM YUCNe Ha rnoasogxax
K BOAOrpeiHbIM KOTham.
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Prc, 49.
3ansrxxa:
1 - Maxosnk;
2 - cansHnK;
3 - ropityc;
4 - xknun;
5 - gycrm 3areopa

Apoccenvpyioune wainbul n 6anaxcu-
POBOYHHIE KNanaHbl UCMOMb3YIOT C UeNnbIo
asTOMaTUYECKOIo NOAAEPXAHUA NOCTO-
AHHOW Pa3ROCTY fasnennsa B AByXTpyO-
HbIX CUCTEeMAX OTONNERUA WK ONA aBTO-
MaTudeckoil ctabunuaauny pacxogs Ten-
NOHOCUTENN B OAHOTPYOHbBIX CUCTEMaX
oTonneHus,

TTpoxogHbie kpaHsl 1 KpaHel ¢ 4pocce-
nnpyounm yetpovicreom (pue. 50) ycra-
HaBNMBAIOT HA MaruMCTpansx u CTosKax,
a Taikke Ha NoABOAKaX K OTONUTENbHLIM
npubopam. NMpurumn padoThl NPOXO[HOTO
KpaHa — TaKkoMn e, KaK Y 3aABVKKA, TONBKO
KOHey WnuHpenst coennHeH ¢ 30N0THU-
KOM. Mpu ONyCKaHuy WNUHAEens ynioTHu-
TenbHan NpPOoKIaAxka 30M0THUKA NAOTHO
3aKpLiBAeT OTBEPCTHE B KOprnyce KpaHa,
npecexkas ABKWXEHUE TenOHOCUTENS,

CeronHsa NPOXoAHLIE KPaHbl ¢ APOC-
CenmpyioLmMM YCTPOUCTBOM aKkTUBHO Bbi-
TeCHAI0T GanaHCUpOBOYHLIE KnanaH.l,
4YTO0 OGBLACHAETCA MaCCOW NOCTOUHCTS
nocnegHux.

Puc. 80. Npoxognoi xpawr (A) n kpan ¢
APOCCONUPpYIOUsM ycTposcTaom(s):
1 - npobxa; 2 - cansnk; 2 - BKNARbIL CANLHUKOEWH; 4 - 4OTMpPOX-
rpannsif Topey npoOxis; § - Gonr; 6 - xopnyc; 7 - LINMHASN;
8 - MaxoBHK; 8 - AHCKK 38TBOPA
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banaHcypoBOYHbBIO KNATIAKHS

BanaHcupoBoYHbIe KnanaHbl — 8TO ppoccenvpyiowme ycr-
poiicTBa, NpegHasHa4YeHHLIe A8 MOHTAXKHON perynnposkn cu-
CTEMb! BOOSIHOIO OTON/EHU: C Uenbio ofecrie4eHnn B Held pac-
YeTHOro pacnpeaeneHus NoToka tennoHocutena (puc. 51).
Ha camom xe pene, 6anaHCUPOBOYHLIS KNanaHb! BbiMONHAIOT
cpasy HeCKONbKO yHKUMA, U 3TO NX FNABHOE DOCTOMHCTEO.
OHM He TONBKO OCYLLECTENRIOT MTMAPABNMYECKYIO BanaHcupos-
KY OTONUTENBHOK CUCTEMDI, HO TAIOKE PErynupyioT pacxop, Ten-
NOHOCUTENS, UIMEPSAIOT Nepenaas AABNSHUA N TemnepaTtypy
TENNOHOCUTENSR, A& TAKKE BLINOAHAIOT QYHKUMIO 33ABUXKU.
B HekoTopbie Mogenn 6anaHCUPOBOUHLIX KNanaHoB BCTROSHO
YCTPOCTBO NS ApeHaxXa OTONUTENbHOW CUCTEMB! NMPU CIKBE
TennoHocuTena. Mpu NePeYUCAeHHLIX AOCTOMHCTBEX CTOAT Ba-
NaHCUPOBOYHBIe KnanaHkl OTHOCUTENLHO HeROPOro, Vi HYXXHO UX
COBCEM HeMHOro. Tem 6onee HTO MOXHO Ha4aTb C YCTAHOBKU
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Puc. 51, Banancuposounsiil kKnanau:
1 - KOpNyC; 2 - WTOK PerynypPoRONHsIA; 3, 7 - KONbUEBbIe YILNOTHEHHA;

4 - orceyroit wap; 5 - ceqno wapa; & - pyxosTKa;
8 - UIMOPHUTONLHO-APEHAXHLIE NaTpyGoX
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BCEro AWLLb OAHOIO KnanaHa, NOCTENeHHO YBeAKHBaA UX YC-
no. EcTb y 6anaHcup0oB804HbLIX KNanaHos U HefRocTaTku: Aoporo-
cTosWan annapartypa, HeobxoauMan b1 HacTPOKK Knanaxa,
¥ XJIONOTHOE CepBucHoe oBcnyxneaHue.

Mo cymu, 6anarcupoBOYHLIA KnanaH npegcrasnset coboli
apoccenupyiotyio waiby nepeMeHHOro ceverus. B ueHTpe
KnanaHa HaxoauTCs LWapoBO KpaH C NPOXOAHBIM OTBEPCTU-
€M, BbINoAHAIOWUM QYHKUMIO "3aKPLITUS” N He 0Ka3LIBAIOLLIMM
HUKAKOro BAUAHUA HA HACTPOWKY xnanaHa. OgHa n3 CTOPOH
oTeepcTua o6pasosaHa TOPLIOM PEeryampyioLlero BuHTa, nos-
BONSIOLLEro perynvpoBath ceyexne notoka. Ha sHewHiow
CTOPOHY BMHTA HAHECEeHa LIKana NpepsapuTenbHON HaCTPOK-
k1. BHYTpU WapoBoro kpaHa UMEeeTES PerynimpoBoYHbIf WTOK
CO LWKanoi, nokasbisaowei YCTaHOBMEHHYIO HacTpoiiky. Mo-
AOXEHUE PerynMpoBoMHOro TOKa OTHOCUTENbHO WapoBoOro
KpaHa He 3aBUCUT OT NOAOXeHUs nocaegHero. Takum obpa-
30M, HaCTPOKa OTOMUTENLHON CHUCTEMB! NPU NoMoLWN BanaH-
CHPOROYHBIX KNarnaHoB OCYLLeCTBARETCH He3aBUCKMO OTTOr0,
3aKPHIT UAM OTKPLIT WAapPoBsoi KpaH. Uamepenue Temneparty-
pbi 1 pacxoa TeNNOHOCUTENS NPOUCXOAUT NPU NOMOLLM Cne-
LManbHOro U3aMepuTensHoro naTpybka ¢ Wwynom, BBOAVMBLIM
HeNOCPeACTBEHHO B NOTOK TENAOHOCUTENS.

BanaHcnpoBoYHbIe KnanaHbl BLINYCKaloT ¢ My¢TOBLIM
pe3bb0oBbiM, dnaHUEeBLIM, CBaPHBIM W KOMOBUHUPOBAHHLIM
coeavHenueM. B otnnune ot TepmocTaTa, 6anaHCUpOBOUHBIA
KnanaH Moxet ObiTh YCTaHORBNEH B NiobGOM NonoxexHun, opHa-
KO HWXHee pacnonoxeHne usMeputenbsHoro exopa Gonee
yRo6HO B akcnayataumun. MOToOK Yepes Knanak AofKeH uatn
8 HanpasneHuu, yka3aHHOM Ha ero kopnyce.

LWapoBsbie xpaHb!
Bo Bcem uMBMAM30BAHHOM MUpe B CUCTEMax OTONMBHUS,
a Takxe ropfayero U XonoaHoro BoAaocCHabxeHus 3anopHble
BeHTUAKW cMeHunu 6onee yaobHbie B 3KCNNyaTauvy tuapoBble
KpaHu (pmc. 52). 310 u HeypuBUTENRLHO, TAK KaK Bnaropaps
NPOCTOTe BHYTPEHHEro YCTPOiCTBa LLAPOBbLIe KPaHbl ABAAIOT-
cst Hanbonee CoBepuleHHbIM ¥ AONTOBEYHBIM BUAOM 3aNOPHO-

perynupyiowieil apMaTyps!.
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Puc. 52. lliaposon xpan:
1 - pyuka; 2 - ravixa, QUKCHPYIOLLAS PYKY HA WITOKE; 3 - WTOX;
4 - ynnoruuTenssvie Konsya; 5 - xopnyc xpasa; 6 - waposos sarsop;
7 - YyrAOTHATEONSHBIG TeDJIOHOBIE KONLUA

6

LLlapogoit kpaH npepcrasngeT cobol kopnyc, BHYTPW KO-
TOPOro HaxoAUTCA 3aKNOUEHHLIN B 060iMy Te(NOHOBBIX KO-
ney, wap ¢ uunuHapuyeckyum otaepctuem. NMpu nomMowm Wwro-
Ka C pyKOSATKON B hopme privara unu 6a6oukn ocyulecrenser-
CH BpalleHJe Wapa BOKpYr cBoeil ocu. BaxHbiM anemMeHToM
WapoBOro KpaHa SBARETCA CANIbHUK LITOKE, KOTOPLI MOXeT
6u1Tb pa3bopHLIM UK Hepa3bopHbiM. Kakoii kpaH BuiGupats —
C paabopHLIM CanbHUKOM KNV HeT — Beno sawe. PacnpocTpa-
HEHO MHeHue, YTO KpaH C Pa3fopHbIM CaNILHUKOM Alyywie, TaK
KAK B CAYHAE NPOTEUKI TAKOW KpaH MOXHO pasobparts 1 riouu-
HUTL. HO KpaH ¢ HepaaboptibiM canbHVKOM Gonee HapexeH
B pafote, umMeer Gonee NPOAOIXUTENLHLIA CPOK cnyXGul,
3 3HAYUT, VU MEHDLLYIO BEPOATHOCTL NPoTeukn. Takoii kpaH ab-
COMIOTHO FEPMETUYEH,

Mo nponyckHoM cnocoGHOCTY LapoBhie KpaHbl BENATCH Ha:

1. HenonHonpoxoaHuie (C BeNMYNHON Npoxoaa B 40-50 %);

2. craHaapTHbe (C BeanuuHoli npoxoaa B 70-80 %);

3. nonHonpoxoaHbie (C BenuynHon npoxona 8 90-100 %).

BenauusHa Npoxoga wapoBoro KpaHa onpenensieTcs oTHO-
WEeHWEM MNoLWaaun cevyeHns OTBEPCTMA B wWape Kpasa K nno-
wanu ceveHun nogsoasaulero Tpybonpoesoaa. B uenom, npo-
nyckHasi CnocoBHOCTL LWADOBLIX KPAHOB BLILLE, YeM Y BEHTU-
neir. NponyckHasa cnNocobHOCTL Aaxe HEeRONHONPOXORHOro

‘ 187



Wwaposoro KpaHa sasoe 6onblue, YeM Y TPaaULNOHHOTO BeH-
TUASA, HE FOBOPS YXe O TOM, YTO ero ycrtaHoska NPUBOAUT
K CHUXXEHUIO flaBAEHNUA B TPRANLMOHHON CUCTEME OTONASHUSA,

CTOMMOCTD LWLAPOBOIO KpaHa BO MHOrOM 3aBUCUT OT 8enu-
quHsl ero npoxofAa. MoHATHO, YTO NONHOMPOXOAHLIE KpPaHbLI
CTOAT OWYTUMO [OPOXKEe HEnONHONpPoxoaHeiX. Mexay Tem
6onuLwoit HeoGX0AUMOCTU B KX YCTAHOBKE MOXET U He OulTb.
Hanpumep, y MeoHLIX WA NNacTUKOBLIX NOABOACK K OTONU-
TensHoiM NpnGopam 1 reHepaTopam Tenna NnowanL, ceveHna
8 3 pasa MeHbLIS Ce4EeHUA NONKONPOXOQHOT0 KpaHa, nNpnod-
peTas KoTOphii 8b NPOCTO-HANPOCTO BhibpachiBaeTe ASHLIN
Ha seTep. B farHbiX yCRnOBYsSX CaMbiM ONTHMAanbHbIM ABARST-
CA YCTAHOBKA HEMOMHONPOXOLHOrO WAapoBOro KpaHa, nao-
Waab CeYeHUn KOToporo Gonblue Nnowiaam ceveHna NOZBOA-
kv Bcero B 1,5 pa3a. B otonuTenbhbiX CUCTEMAX C €CTECTBEH-
HOW UMPKYRfUNeit BOGb!, a TAKXKE B CUCTEMAEX BOAOCHaGXEeHUA
C NPUHYBUTENLHONR LMPKYNAUMENR BOAR!, HO C MansIM HAaNOPOM
¥ BONLLUNM TNPPABAUYECKM CONPOTUBNEHUEM HeoGX0aMO
yCTaHaBAWBaTb TONLKO NONHONPCXOAHbIE 1LUapoBLie KpaHb!!

TaK KaK LWapoBbie KpaHb! MMeloT TONLKO ABa NonoXeHus,
"OTKPLITO™ 1 "3aKPHITO™, ¥ He NpesnonaraioT NPOMEXYTOYHLIX
BapPMAHTOB, UX HE PEKOMEHAYIOT yCTaHaBnMeatb Ha Nocason-
Kax K OTONUTESLHLIM NpynbopaM. KOHEYHO Xe, MOXHO ¥ caMo-
My YCTaHOBWTb LUAPOBOW KpaH B NONOXeHue MexXgay "OTKpb!-
TO" 1 "3aKpPLITO™, HO B 3TOM Chy4yae Bbl PUCKYETE repMeTHU4HO- -
CTbIO CUCTEeME!, TaK KaK NPaKTu4ecky nioGan Menbyaiilan va-
CTNUA, NPUHECEHHAR TENNOHOCUTENSM, OCTaBUT Ha Kpanax ne-
pekpuisaiolero wapa 3a3ybpuny. Ecnu Ha asTomatuyeckue
TepMOpPerynaTopsl AeHer He XsarvaeT, TO BMECTO WaposbiX
KPaHOB Ha NOABOAKAX OTONUTENbHBIX NPUBOPOB AyYille MOH-
TUPOBATbL PYUHbIE KOHYCHLIE BeHTUNM.

N3rotasnnsaioT WapoBble KPaHb! U3 LUBETHLIX W YepHbIX
MeTannos. ApMatypy 13 LBeTHbLIX MeTannos (natyHu, 6poH-
3bl, UBETHLIX cnnasoe) B BONbLILIKMHCTBE CAy4aeB npucoeau-
HSIOT K TpyGonposogam npu nomowm My¢hpTOBOro coeauHe-
Hus (Ha peasbe). Ee WNPOKO NCROoAL3YIOT B CUCTEMax OTon-
JIeHUR, XONOAHOro U rops4yero BoaocHabXxeHus, rasocHab-
XeHus. B 6bITOBbIX CUCTEMAX NPOMBILLAGHHLIX U TENNOIHEP-
reTu4ecknx o0beKToB OOLIYHO MOHTUPYIOT LWAPOBYD apMa-
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TYPY W3 YepHbiX METANNOB, NoacoeanHaemyo K TpyGonpo-
B04aM. NPX NOMOLLM (PIaHUEBLIX N CBApHBIX COeAnHEeHnA
2710 06vACHAT TeMm, 4To pe3wboBoe coeguHeHue B He-
CKONbKO pa3 MeHee NPodHoe y HapexHoe, Yem dnaHuesoe
W“nu cBapHoe.

PA3LEN 8.
PACUWIMPUTENBHbLINK BAK

Mpupoaa BoAbl TAKOBA, YTO NPY NOBblLIEHNY TeMnepaTypbl
oHa pacIMPRETCA, a OXNaXxaaach, NpuobpeTasT UCXOaHbLIR
o6beM. JaHHoe CBOMCTBO BOALI HEOBXOAUMO YHUTHIBATL NPWY
CO308HUNA CUCTEMbLI TPAAMUMOHHOIrO OTONMEHKA U 3apaHee
npesycMaTpyeaTb BO3IMOXHOCTb OJIA BPEMEHHOTO ysenuye-
HYA ofvema BOAL. JNEeMEeHTOM OTOMUTEeNbHOH CUcTeMbl,
ypasHo8ewWwnsaloWwM paclipeHue HarpeToro TennoHocuTe-
AR, CAYXUT pacuiinputenuHblil 6ak (nemndep).

HasHaueHwe pacwuputensHoro baka — npepoTspaleHne
NOBLILEHUA MMAPABANYECKOTO NaBNeHUA B 3aMKHYTOR BOOSA-
Holl cucteme. Ecan 6bl He 6Lino pemndepa, TO OTASNbHLIe
BNEeMeHTL CUCTEMb) BOASHOIO OTOMNSieHUN He Bblaepxany Obi
[ABNEHYS HArpeTomn BoAsbl. A Tak "NyHAA" BOOA Ha BpeMA OT-
TekaeT B pacwmputencHblii 6ak.

Demndep TPaguUMOHHONR CUCTEMbBI OTOMAGHUS BHINOAHRET
cpasy HECKONLKO PYHKLMIA: ,

1. BMewaeT uanuwex soast, obpasyiowmitca B pesynstarte
€e Harpesa;

2. BOCNONHRET HEAOCTATOK BOALI APU NOHUXEHUN €€ Tem-
nepaTypbl UNv B CNy4ae He3HaYUTENbHOMN yTeuku;

3. cofupaeT BO3ayX, NPOHUKaIOWMNIA B CUCTEMY BOLSHOIO
OTONNBHUS;

4, cobupaer Bo3ayX, BLIAENSIOWWIACA U3 HarpeToi Boab!.

HecmoTpa Ha BuagnMbIe AOCTOMHCTBA pacCLUMPUTENbHbIN
Gaxk 06na83eT U HEKOTOPLIMYK HEAOCTATKAMU, CPEAN KOTOPDIX:

— BbiCOKanR BEPOATHOCTb NOTEPK NOJME3HOro Tenna 4yepes
creHky Baka;

— oBbilLEHNEe BHYTPEHHeR Koppo3uwu Tpyb u npubopos
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CUCTEMB! BOOAHOIO OTONMEHUS 13-3a Bo3ayxa, coSupaemMoro
Gakowm; -

— rpomMo3gkune pasmepsl.

PaciumputentHbiil 6axk MOXST ObiTb OTKPLITbIM Wi 3aKPhi-
ThiM. PasHulia Mexay HUMU 3aKko4aeTea B Cnenytotem: B oT-
KpbiTOM gemndepe paclivpeHue HarpeToi soabl ypasHose-
wwmsaeTcs ctonboM Boabl A0 pacwmputensHoro baka, ycra-
HOBNEHHOTO Ha Yeplake [oMa; B 3aKpLITOM AemMndepe ponb
"MPYXUHB" urpaet 6annoH Co CXaTbiM BO3AYXOM.

OTKpbiTLIK gesmngep
OTKpLITEH PacluMpuTenbHbii 6ak pasMewaoT Hag Bepx-

HEeW TOXKON CUCTEeMb BOOSHOrO oTonneHus (06bi4HO Ha yep-
paxe) (puc. §3). Takoi 6ak uMeeT NPAMOYIrONLHYIO AW UU-
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Pxic. 83. Orxpriii gemndep:
1 - pacwHpuTenbHuii NaTpybokx; 2 - nepennsHoR naTpybok;
3 - xonTponbHas Tpy6a; 4 - unpKynsuxonnbii natpyGox; 5 - cnycxwod
narpy6Gox ¢ npobxod (8ce pasmepbi 8 MM)
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auHapuryeckyto dopmy. Ero v uarotasnusaiot M3 NMMCTOBOW
CTanm No CTaHRapPTHLIM YepTexam. CHapyxu oTkpuiToro baka
NPoOKNanLIBaIOT TENNOU3ONAUMOHHLIA cnon. Ana ocmoTpa
¥ okpacku aemndepa 3apaxee npenycMaTpyBaioT cneuuanb-
HBIA NIOK,
Y oTtkpuiToro aemndepa AoMKHO GbiTb HECKONLKO NaTPy6-
- KOB AN npucoeauHerya Tpyob:

1. narpyBok ana pacwuputensHold Tpy6ol, NO KOTOPOH
8 aemndep nocTynaeT BoAa;

2. natpybok ana nepenusHoit Tpybul, coobuiatoeica
¢ arMocdepon;

3. naTpyboK ans KOHTPOAILHOM (CUrHanbHOR) TPYObl, KOTO-
PYIO BLIBOOAT K PAKOBUHE;

4. natpybok OnA UMPKYNSUMOHHON TpyGh ANAa 0TBOAA BO-
Abl B CUCTEMY OTOMIEHUS AoMa.,

KoHTponbHYIO Tpyby cHaGXaloT 3anopHbiM  KpaHOM,
PV MOMOLLM KOTOPOrO MOXHO KOHTPONNPOBAaTL Hanuuue s8o-
Obl B paclwumputenbHoMm Bake, a 3Ha4uT, U B cucTeme otonne-
HUR: ecnn Npy OTKPLIBAHWKM KpaHa BOAA BbiTeKaert, cneposa-
TensHo, B geMndepe ecTh Boga.

3axpbiTbii gemngep

Mpy 3akpbiTO cucteMe TennockabxXeHWs 3aropoaHOro
AOMa C MNPUHYAMTENLHOR LMpPKYnsUnen TennoHocUTens He- .
pepko ycTaHaBAMBAIOT 3aKpbiThih MeMOpaHHLiA aemndep
(KaK C rnepemeHHbIM, TaK ¥ C NMOCTOSHHLIM W36bITOYHLIM paB-
NeHnem Bo3ayxa B rasOBOW kamepe). 3akphiThiid paclumpn-
TenbHell 6aK 0ObIYHO MOHTUPYIOT B KOTENLHOM RYHKTE U NOA-
KNIOYAIoT K 00PaTHOM MarncTpany nepea UWpKynspHuiM Haco-
coMm (puc. 54).

SakpeiTeii gemMngep ¢ nepemMeHHbIM [aBNeHNEM B8 ra3o-
BOM kamepe npepcTaBnseT COGON LMNMHAPUYECKUIA cocya,
pasgeneHHbiit Mem6paHoil Ha 2 kKamepb! — BOASAHYIO U ra30BYiO
(B03AYyLIHYIO), HAMONHEHHYIO BO3AYXOM WNKX a30TOM NOA, RaB-
nevnem (puc. 55). Kopnyc 6aka nsrotosneH U3 nUCTOBON
BLICOKOKQYeCTBEHHON CTanu W NOKPLIT NeYyHon 3manbio.
Co CTOpPOHL) ra3oBoOil KaMepbl UMeeTCH NHeBMOoKAanaH, pery-
anpyroumia Aasnenne so3pyxa B gemndepe. Npu Harpesarun
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Puc.54. Cxoma moHTaxa 3a-
KPHITOTO MEeMOPAHNOTO pac-
wmpuTensHoro daxa:

1 - TennooSMeNHuK;

2 - pacwmpurenshsiit 6ax;
3 - ympxynayuoxHpifi Hacoc

BOAbI M36LITOK BOAHOTO 06bema
nocTtynaer B BOGHYID Kamepy
geMndepa, CXMMana BO3AYX UNU
a3oT no ApYryio CTOPOHY pa3ge-
aTenoHoit membpanl. Mpu ox-
RaXBEHUU Nop BO3AECTBMEM
BLICOKOrO AABREHUS! B ra30BOM .
KaMepe BOAA BbiITECHAETCHA U3
pacwupuTensHoro 6axka n cHosa
nocrynaetr B CUCTEMy oOTonne-
Hua. flaBneHne B BOASHOM U ra-
30BOI Kamepax NOCTOSIHHO ua-
MEHSETCA N CTPeMUTCH K Bbipas-
HusaHwmio. MocTynneHue u BLIXoA
BO/ibl OCYLLLECTBARIOTCA Yepes
npucceprHMTeNbHBIN NaTpyboK,

3akpuiTuiti gemngep ¢ no-

CTOSIHHLIM [AaB/IeHNeM B ra3osoii Kamepe RONOJHUTENSHO
OGOPYAOBaH cneuvanbHblM aBTOMAaTUYECKNUM KOMApPEeCcCco-
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1 - sBo3gyweiIi xnanan; 2 - NPoCTPaHCTBO [NA rasa; 3 - memBpana



poM, NOAAEPXKUBAIOWMM U3BLITOMHOE AasneHue B rasosoi
KaMepe Ha OAVHAKOBO BbICOKOM YPOBHe, Aaxe BO Bpems oc-
ToiBaHWUA BOAbl. Mpu HarpesaHwWy BOObL! a@BTOMATUHECKU OT-
KPLIEAETCH BO3AYLWHBIM KNanaH, Yyepes KOTOPbIA us aemnde-
pa BLIBOAUTCA U3OLITOK BO3AYXa, B peaynstare fasneHne oc-
TaeTCH Ha 3alaHHOM ypostHe. PacwumputensHeii 6ak ¢ nocTo-
fiHHLIM OaBfieHUNeM yCTaHaenyBalT B CUCTEME OTOonsieHns
¢ 6onbuium obLeMom Boast (6onee 3000 n) 1 BLICOKAM cTaTU-
Yyeckum aaenenuem {(6onee 200 kMa).

Ann TennocrabxeHns gomos ¢ 605nisWUM 06beMoM BOALI
TakkKe UCNONLIYIOT YCTAHOBKY C YNpaBNioWiiM HacOCOM,
KOTOPLIV aBTOMaTUYECKU NOALEPXKMBAET B cUCTEME U3BLITOY-
Hoe pasnenue (pmuc. 56). Npy Harpesanuu BoAkL! OTKPLIBAST-
€A NeperyckHOR KnanaH ycTaHoBkK, ~ M BOAA NOCTyNaeT 8 Ha-
KOnuTtenoHyio eMkocte. [pu ocTuiBaHUN BOAK! BKOHAETCA
HACOC, KOTOPLIN NPUHYAUTENLHLIM 00Pa30M 3aKkaymuBaeT BOAY
13 HakonuTenbHoro 6aka B CUCTEMY OTOTUIEHUA, TEM CaMbiM
noanepxXusas B Helt NOCTOSHHOE RasrieHne,

Mo cpaBHeHUIO C OTKPLITLIM Aemndepom MemOBpaHHbLIN
pacumpuTensHblii 6ak nMeeT pag NPenMyLLIECTB!

— cBoboAHOe pacnonoxeHne B AOME: 3aKpuLIThbil AeM-
ndep HeobA3aTeNbHO YCTAHaBNIUBATL Ha Yepaake;

— OTCYTCTBME KOHTaKTa BOAbl C BO3RYXOM, YTO O3HavaeT
He BO3MOXHOCTb AONOMHUTENLHOIO PacTBOPEHUS B BOAE KUC-
nopopa v, CneaosatenLHo, ysenmieHne cpoka cnyxonl oTo-
nuTensHoro obopyposaxns;

— HebonbLIo puUcK 00pPa30BaHUA BO3AYLWHLIX My3LIpein
B OTONUTENBHBIX NPUBopax BepxHux aTaxen (u3-3a nabbiTou-
HOrO [DaBNeHUA B BEPXHEI TOYKE CUCTEMbl OTONNEHNA);

— BKOHOMUWYHOCTb CUCTEMb! OTONNEHUA (NO COBOKYNHOCTIA
dakTopos).

Beayuime nponzsoautTenu MemBpaHHbiX paciivpuTensHbixX
6akos — HeMeukan komnaHuna "Reflex” u utanbsiHckan pupma
"Varem".
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Puc. 56. YoranosKa ¢ ynpasnsiouiM HacocoM:
1 - nynst ynpasnenus; 2 - 8b:60p onepaunit; 3 - ocHOBHOH BbIKAIOYE-
rens; 4 - garynx c6oa cucremsi; 5 - ycunusaiowmit Hacoc; 6 - obpar-
HbiE xnana; 7 - NORKIIIOHEHHO K CHCTEME; 8 - RaTYNK RaBNEHHUS;

9 - nepenycxHoii xnanau; 10 - cnusso kpaw; 11 - knanau npegoxpa-
HuTONLHYIA; 12 - nogKNIOYeHne NOANKUTRK; 13 - noAKIoYeHHe AON0A-
nurenshod emxocti; 14 - manomerp; 15 - pacnpegenurensHsii xon-

nexrop; 16 - rubxoe coeannenne; 17 - yRaneHune sosgyxa n3s BOIRYLI~
HOM KamMepst; 18 - BO3RYLWHBIA KPIOK; 19 - HAKONKUTENLHAR @MKOCTS;
20 - garuux n3MepeHns o6beMa BoRb; 21 - MECNRHNA ANHAMOMETD;
22 - nogcoennHeHne eMxocT; 23 - xpan cnnsa

PacuyeT noneanoro c6vemMa pacwnpuTenbHoro
6Gaka

HomutansHoii 06beM OTKDBITOro pacLunpuTesnbHoro 6aka
{(VHOM) COOTBETCTBYET yBENNUYEHUNIO 06bEMA BOAL! B CUCTEME
OTONJIEHUA NPY €€ HarpesaHnn 0 CPeAHen pacHeTHON Tem-
nepaTtyps! (DVe).
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YeenuyeHne obbema BogLl B CUCTEME NPU HarpesaHun
{DVc¢) suiumensioT no popMynam:

DVc=kxVc,n wnu DVc=bxDtxVc,n

raoe Ve — o6wuin o6bem Bogbl B cUCTEME OTONNeHVs rnpu
HayancHOW TemnepaTtype (COOTBETCTBYET OOLIeMY BHYTPEH-
Hemy oBwemy Tpyb C apMaTypoil, OTONUTENLHBIX npm6opoa,
BOAOrPeiHoro Kotna u np.), n

Dt — nameHeHue TeMnepaTypbl BOAbLl OT Ha4anbHOA A0
cpepHeit pacyeTHoiA, °C

k - koadPuLreHT oBbeMHOro pacwmpeHus Boapl (CM.
Tabnuuyy 43)

b - cpepHee 3HaveHue koadpduimerTa 06LEMHOIO pac-
wwrpeHus soasl (coctaenaet 0,0006)

06w 06beM BOAE! B CUCTEME OTORIEHUA NPYU HAYANLHOM
TeMnepaType BLIMUCNAIOT no dopmye:

Ve =Vnp x Qc + eVan, n

rae Vnp — o6kem BoAkl B CUCTEMEe OTONNEeHUs B 3aBUCKMO-
CT1 OT 06beMa BOAbI B OCHOBHLIX 3M1EMEHTAX CMCTEMEI (CM.
Tabnuuy 44), n/kBt

Qc - TennoBas MOWHOCTbL CUCTEMA, KBT

eVan — cymMMapHhIli 06bem BOALI B BOMNOMHUTENLHBIX ane-
MeHTax (KoTnax, TennooBMeHHuKax, kanopudepax, BO3ayxo-
cbopHukax v np.), n

Takum oBpaaom, NonesHulih o6beM OTKPLITOro paclumpu-
TenbHoOro 6aka paBeH:

VHiom=kxVc nnn Viom=bxDtxVc

HomuHansHbIA 06beM 3aKPLITOr0 paclwMpuTebHoro 6aka
C nepemMerHbiM gasnerem (VHOM) onpeaensior no ¢gopmyne:

VHom = (DVe + VHay) (pk + 0,1 /pk—po), n

roe DVe - yeennueHue o6xema Boapl B CUCTEME OTOMNe-
HUS NPY €€ HarpeBaHun, n

VHau ~ HavyanbHbid 3anac BoAbl B 3aKpLITOM pacluvpu-
TensvHoM Gake, n

PK — KOHEeYHOe 3HaveHne W3BLITOYHOro AaB/ieHns1 B pac-
wuputensHoM Gake Npu MakcumanbHo#M Temnepartype soas
8 cucteme, Mlla

po - n36LITO4HOE AaBneHne B ra3osoil KamMepe pacwvipm-
TenbHOro 6aka Ao Nepeoro NOCTYNNEHNA B HEro Boab, Mna

HavanbHbIA 3anac BoAs! B 3aKPLITOM pacumupuTensHoM 6a-
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ke (VHa4) aonmkeH coctaenaTe nopsaka 20 % oT HOMUHANbLHO-
ro o6ema pemndepa (Viom), ecnu 3 n <Viom < 150,11 0,5
% oT 06wero ob6vema Boab! B cuctemMe otonneHun (Vc), ecnu
VHoMm > 15 n. o

YT10661 06ecnednTs HavanbHbIA 3anac Boael B 6ake (VHau),
HeoOXoANMO MPU 3aMCAHEHUN CUCTEMbI OTONAEHWR BOAOW
co3aaTh HavanbHoe n3bLITOYHOE paBneHre B cucteme (pHay)
Ha YpoBHe ycTaHoskM 6aka. HavantHoe nabbitouHoe aasne-
HYe(pHay) onpepensioT No popmyne:;

pHay = (Vn (po + 0,1) /Vn — Vnau) - 0,1, MMNa

MonesHulin 06bLEM 3aKPLITOrO paclMpnTensHoro baka
C NOCTOSIHHLIM M36BITOYHBIM AABNEHNEM U YCTAHOBKN C Yii-
pasnsiowum Hacocom (Vnon) Bcerpa cocrtasnsetr 80 % ot
MoAHOro ofbeMa U BbIMUCNAT RO GopMmyne:

Vnon = (DVc + Vnau) /0,8, n

Tun ycTaHOBKW C YMPaBARIOWMNM HacocoM noabupaioT
B 3aBMCHMOCTU OT FUAPOCTATUHECKOro AaBsieHus B cucTemMe
U B COOTBETCTBUM C €ro TEXHMYECKUMN XapaKTepUCTUKAMWU.
HoMuHanbHOE aHauyeHWe pacxofa YNPasBnsiowero Hacoca
(GHOM) onpepenaloT no popmyne:

Gxom = 0,85 Qc;, n/4 :

Cnepyet UMeTb B BUAY, YTO NPW HEOCTATOYHOM 06bemMe
33KPLITOrO PaCWUMPNTEABHOMC Gaka BePOATHOCTL NOBLILLEHKA
BOASHOroO AaBNEeHUA B OTOMUTENEHOW CUCTEME MHOrOKpaTHO
BO3PAaCTAET, HTO MOXET NPMEECTH K B3pLIBY TPyGonpoeoaa.

Tebnuua 43. O62eMHOS PACLUMPOHUS HArPaBaGMGH BoAk!

PacueTtsas TeMnapatypa soass, ‘C | 06beMHOe pacLunpeHne sonut,
B [ONAX NEPBOHAYANBHOIo
abvema
85 0,022
95 0,024
105 0,027
110 0,029
115 0,031
130 0,035
135-150 0,042




Tabnnua 44. O6bem BOAL! B CHCTOMO OTONNSHIHS

_BMA otonurensnuix npnbo- | OB6uem Boaw NpM pacueTHoH Temne-
pos paType ropsiyes Boanl, paskoil $5°C,
n/skr
KoxsexTopwt 4.6
BoaayutHbie oTonuUrenbHLie 6,2
npuBopul
Manenbhsie paguaropyl 8,5 .
CexupmoHHbe pagnuaTopb 10,8 .
Cexumonnble paauatopbt 60nb- 15,5
WO NPOTRXESHHOCTH
Mapxue TpyGol 31,6

Tabnuua 45. Monpasoutibie x03ddUUMEHTH! 0GLEMHOTO paclMpeHua

BOA
Teranepatypa sonbl B nogawowen nuniun, | Koadpdpuumneur obnem-
‘C HOrO pacinpeHnn
BoAb!
50 3,37
55 2,78
60 2,37
65 2,02
70 1,77
75 1,54
80 1,37
85 1,22
90 1,11
100 0,91
105 0,83
110 0,77
115 0,7
120 0,66

PASLENS.
TENJIOM3CNALNOHHBIE MATEPHUANDI

B COOTBETCTBUU CO-CTPOUTESILHEIMU HOPMaMu U Npasuna-
my (CHull 2.04.05-91 "Otonnenue, BeHTUNSUMA, KOHONUNO-
Huposanue™, n. 3.23) ans Tpy6onpoBoAOs CUCTEM OTONNEHUS
AOMkKHa ObiTb NpesycMOTpeHa Tennoeas M3ONAUMA Ha Tex
y4acTKax, KOTopble NPOXOAAT Yepes HeoTanAneaembie nome-
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LEHUA ¥ rae BO3MOXHO 3amep3aHue tennoHocurens. OcHos-
HOe HasHaueHue TpyOHOW Tennounsonauun — coxpaHeHue
TEMIIepaTypHOro pexmma TenaonpoBoaos. Tennousonsumn
He [ONYCKAeT BLICOKWX TeMnepaTtyp Ha MOBepxXHOCTW Tpy6
1 cosnaeT BpeMeHHbi npeaen orHecToikocTu. Haanexawwmi
YpGBEHb TENNOoU3onaumMy Moryt obecrneynTs TONLKO cneuu-
anuHblie TENNOU3ONAUMOHKBIE MaTepuanbl.

Kak nokaswiBaeT npaktuka, Hanbonee 3¢pPeKTUBHEIMU
8 YCNOBUAX TPAANLUOHHOTO OTOMACHUS ABARIOTCA TeNAon30-
AvpyoLlme MaTepmantl Ha OCHOBE NEHONNACTOB — BCNEHEH-
HEIX NONKATUNEHA, KayuyKa U noavypeTaHa. NeHonnactosas
Tennow3onRaunsa cnocodbHa CakoHOMUTL A0 70 % TepsieMmoro
Tenna. A Bnarogapa 0coboli 3aKpLITOl SYENCTON CTPYKTYpe
oHa ofecneynsaeT HaAEeXHY!IO 3aWwuTy TPyBonNpoBOAGS OT 3a-
noTeeaHua ¥ obpaloeaHun KoHgeHcara. Kpome atoro, ten-
JIOW30NALMOHHBIE MaTepuansl U3 BCMEHEHHbIX NOANMEpPOB
oBnanaioT:

— HW3KOM TennonpoBoaHOCTbIO;

— CTOMKOCTLIO K BICOKMM TeMnepaTtypam;

— MNOAHON XMUYECKON peareHTHOCTLIO;

— CTOWKOCTLIO K NReCeRn 1 MUKPoopraHnaMam,

— W3HOCOCTOWMKOCTBIO;

— YCTORUMBOCTLIO K anddy3nm BOARHOIC nNapa;

— HEeropIYeCTbO (B YCI0BUAX H4PE3MEPHO BbICOKUX TEM-
nepatyp BCMNEHEHHbIE MOAMMEDLI CaMOBCMNY4MBaAIOTCA,
HEe pacnpocTpaHas naams);

— 3BYKOUIOMMPYIOWMMN 1 LWYMONOTrAOLWAIOWUMA CBOACT-
BamMy,; :

— BbICOKVUMW BKONOMM4EeCKNMU KavecTBamMu — BCNeHeHHblie
NOAMMEDDI He. cogepxart Xicpigos, 6pomMnaos, AMOKCUHOB
Y NPOYHKX BPEOHbLIX BELULECTTS;

— LOJITM CPOKOM Ci1ykOi, Ha MPOTAXEHUN KOTOPOro NeHo-
naacrToBan Tennon3onaLua COXpaHAEeT CBOU Ry4dlie KkavecTsa.

BenuunHa TennonpoBogHOCTU U NAporipoHMUAEeMOoCTy
TeNNOKU3OoNAUNOHHBIX MaTepnanos 3aBNCUT OT YX Mapkn.

TepMouU3onaunio N3 BCTIEHEHHbLIX MONMMEPOB BLINYCKAIOT
B Buge noabix Tpyb n nnactuH. TpyGHbie o6onouku xopowuu
ANA TENAOU30NAUMK METUUINUECKUX U NMONUMEPHLIX TpyD
C HapyXHbiM guametpom ao 160 mm. [ns TennoBoin nsonaumn
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Tpy6 6onblioro guameTpa Ayylwe UCNOAL3oBaTL NIOCKUE Ju-
CTbi ¥ PYNOHBI,

Tpy6Hbie 060n04KK MOTYT BbiTh C NPOAONEHBLIM HAPYXHLIM
HanpesoM v 6e3 Hero. OBonouky ¢ Hagpeaom yaobHee B pa-
‘60Te, 0COBEHHO eCAKn OHU MMEIOT NPOOOALHLIA NNacTMacco-
Bbi 3aMok-3awlenky. Ans obecnedyeHns ULeNOCTHOCTH TeNAo-
usonupyouiei 06on04KM, BCE LUBLI M Hagpeskl NPOKENBatoT
CneumnanbibiM KeemM u RONOAHUTENBHO 3aLLMLLAIT CaMoKsie-
owmMcs cxotyeM. Mpu CkpuITo npoknagke Tpybonposoaos
BHYTPM NONA U CTEH UCNONLIYIOT TPYOHBIE 060NOUKU C NoNn-
ATUNEHOBLIM NOKPLITUEM, 3aALUMLLAIOLLUM TENTOU30NALMIO OT
BO3AeiicTBNA 6eToHa, WTYKaTypky 1 Bnaru.

Mnockuit TENAOUIONALNOHHBLI MaTepuan MoXeT ObiTb
C OQHOCTOPOHHUM NOKPbLITUEM U3 ANIOMUHNA WU PEe3UNHbI,
AnIOMUHUEBOE NOKPBLITUE NOBLILLAET OrHEYNOPHOCTbL TENno-
WU30NnauMY, a pe3anHoBoe NokpbiTne obecneynsaeT 3awnTy OT
ynsTpadroneToBLIX NyUei.

TennonsonauMoHHbIE MaTepuansl U3 BCMNEHEHHbLIX MoAu-
MepOoB NPOM3BOAAT Kak 3apybexHole, Tak ¥ OTe4eCTBEeHHble
xomnanuu: "Crpoiinonumep”, "Mupenod”, "Munot”, "Buna-

Tepm”, "Armstrong”, "Thermaflex”, “Kaimann” v ap.
Tennounsonsauna™Thermaflex”

OnHKUM U3 IMOEPOB B NPOU3BOACTBE TENNONIONALMOHHDBIX
maTepuanos sisnserca komnanua "Thermaflex”, npeanaraio-
wan WMPoKoA BLIBOP TENNOUIONALIMOHHBLIX NOKPLITUA ONN
TPYS OTONUTENBHBLIX, CAHTEXHUYECKNX, BEHTUASLMOHHBLIX, XO-
NOANNBHBLIX U NPOYUX CUCTEM.

Caman xonosan cepusa Thermaflex FR skmoyaeT B cebs 5
BapUaHTOB TEMNAOU3ONSALIMOHHBIX MaTepnanos Ha OCHOBE Bbi-
COKOKA4YeCTBEHHOI0 MNONUITWNEHA C 3aKPLITOA S4YEUCTOWM
CTPYKTYpPOIA:

1. Thermaflex FRZ - Tpy6Hbie 06ON0OYKU € NPOJONEHBIM
Haape3oM, NpeaHasHa4YeHHbIe ANs N30NAUMN KaK CTaphbix, Tak
¥ HOBLIX TPY6ONPOBOROB; )

2. Thermaflex FRZ-A SmartLine ~ TpybHble 060/104KH
C BHYTPEHHUM puaMeTpom 12-42 MM, C CaMOKIEWMMCR
cnoem 8ponb NPOROALHOTO Haapeaa;
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3. Thermafiex FRM - Tpybxbie 060no4kuM C 3amMKOM-3a-
LLeNKon;

4. Thermasheet FR - TennonacnsyuoHHbie MaThl, npea-
Ha3Ha4yeHHble ONA U30/IAUMM KaHANOB C KDYIMbIM U NMPAMO-
YrOnbHLIM CedeHueMm;

5. Thermaduct FR - TenAon3onaumMoOHHBIe NEHTLI € 3aM-
KOM-3alLenkon.

Ypayda opHa U3 nocneskux pa3paboTok KomnaHwuu
"Thermafiex” — n3onAUMOHHBIA MaTepuan Thermacompact,
paccuUnTaHHBIA Ha MOHTaX Tpybonposoaos B 6eToHe, BHYTPpKU
CTeH 1 NONoB. BepxHUi 3atmMTHLIN CNOA KpacHoro usera npe-
DOXpaHneT mMaTepuan oT arpeccuBHOro BO3gencTBUA CTPOoit-
MaTepuanos, Bnaru u MexaHuueckux nospexageHuii, 6naroga-
Psi 4EMY TOAWMHA TENAOU3ONNPYIOWEro CNOR, a 3HAYUT, U Bbl-
COTa CTAXKU MOXeT ObiTb yMeHKblUueHa.

MuHnepanoBaTtHas Ten10n30naumns

Kpome TennousonsauMy Ha OCHOBE BCMEHEHHKbIX noaume-
POB, Ha PLIHKE MOXHO HailTh "CcTapyio Robpyi0” Tennon3ons-
LMIO Ha OCHOBE MUHepasibHOW BaThl. B 4acTHOCTH, Takyio npo-
AyKUVIO fpeanaraeT PoCccUiicko-aaTckas komnaHus "MuHe-
panbHas Bata" - "Rockwool”. Komnanus BuinyckaeT TpybHble
060104k U3 MUHEpPanbHOR BaTh!, NONYYEHHOW U3 pacnnasa
TOPHbIX NOpoA, C MOAYNEM KUCAOTHOCTY 2-2,5 1 CO CpeaHnUM
bmameTpom BonokHa Gonee 6 MxM. MuHepanosaTHas Tenfio-
M30MALUS BbiAEPXMBAET LWUPOKNIA guanasoH pabo4vix TeMmne-
patyp oT -180 po +600°C, ornnyaerca HeropioyecTblo, BLICO-
KOM NPOYHOCTLIO M rapodobHOCTLIO (BogonornouieHue Ta-
KOro marepuwana cocrasnsieT He Oonee 20 % no macce).
B npouecce akcnnyaTauyi He BulaenseT BpeaHbIX BELeCTs.



PASAEN 10.
MOHTAX TPAGUUNOHHONA CUCTEMbI
OTOMNNEHUNA

Ana Hauana HeOBX0ANMO NMORYEPKHYTh, HTO NOAHLIA MOHTaX
CHCTeMbl BOASHOIO OTOMAEHMS NPaKTUHECKN HEBO3MOXHO Bhl-
NOAHUTL COBCTBEHHBIMU cyUnaMy, 623 COOTBETCTBYIOWMX NPO-
$eCCUOHANBHBIX HABLIKOB W CrneLlyanbHbiX UHCTPYMEHTOB.

HauuHaloT MoHTaxHBie paboTel, Kak NPaBuno, ¢ YCTaHOBKU
oTonuTeNkHELIX NPUbopos. OgHako Npy Takom nopsake cGop-
K BO3MOXHbl MPOMaxu C YCTAHOBKOV NOAAOLWMUX U OTBOAA-
WYX NoaBOOOK, M3-3a Yero caenanHylo paboTy Bnocneacranm
NPUXoanTCH UCNPaensTb. HekoTopele cneunanncTel cHavana
cobuparoT CTOAKU C NOABOAKAMU U TONLKO MNOCAE STOro MOH-
TUPYIOT OTONUTENLHEIE NPUGopLI.

CymMapHasi CTOUMOCTE U CNOXHOCTE MOHTXKHLIX padoT
3aBUCUT OT NPUHLIMNG LMPKYIAUWK TENNOHOCUTENs, KOHDUry-
paunn OTONKUTENLHON CUCTEMK! Y CXeMbl TRYBHOW pa3BoaKn.
B oTonuUTenbHbIX CUCTEMax C eCTecTBEHHOW UuMpkynsumeit
TENAOHOCUTENA UCNONL3YIOT TPYOkL! 60NBLWOro AvameTpa, 4To
CYLLIeCTBEHHO YBENMYMBAET CTOMMOCTb TPyBonposogda u yc-
NOXHAET ero MoHTaxX. C6opka oAHOTPYOHOM crcTeMbl oToN-
NEHUA OBOMAGTCA B HECKOMbKO pa3 AeweBae, YeM MOHTaX
ABYXTPYOHOM OTONWUTESbHOM CUCTEMBI.

MoHTaXx 6TeYeCTBEHHBIX YYrYHHbIX PAANaTOpPOB

B omnuvie OT MMNOPTHLIX OTONUTENLHLIX NPUGOPOB YyryH-
Hble pagaTopkl OTeYeCTBEHHOro Npona3soacTea Tpeby:oT 06s-
3aTenbHOM NPOTHXKA MEXCEKUMOHHBIX COeanHENniA u aonon-
HUTENEHON NOKPAacKW, NPeaLecTBYioWei ycTaHoeke. MMeHHO
€ aTnx paboT KU HaYMHAIOT MOHTAX YyryHHOro paguaropa.

NocnenosaTeNtHOGTE MOHTaXa YYIYHHOMO paguaTopa:

1. MpynnupoBaHue cekunii (puc. 57, 58)

B COOTBETCTBUM C NPOEKTOM HYryHHbIe paguaTopbl pasbu-
palT Ha cekuun. AnA 3TOr0 paguaTop 3akpennsioT Ha Bep-
CTaKe ¥ B OTKPLITEIE HUMNENbHLIE OTBEPCTUS BCTABNSIOT 2 pa-
AVaTopHbIX Knoya. C OAHOH CTOPOHLI paauaTopHbIA KoY
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Puc. 57. Ipynnuposanmne cexumnii pagmMaropos:
A - saxsar Hunnenamu pe3sObl coxunit Ha 2-3 HuTEn pe3sBb;

5 - gosopaywsanne Hunnenen n cTyKosxa cexyuil; B - nogcosgnne-~
Hue TpeTsel cexynn; I - rpynnnposKa Rayx paauaTopos; 1 - cexumns;
2 - nunnens; 3 - NpoxnsAKa; 4 - KOPOTKHIA PARNATOPHLIN KNICY;

5 - nomux; 6 - ANUHHLIA PaARATOPHBIN K/TIOY
“MeeT YUIKO ANS PYYKW, C BPYroi — NNOCKY0 OTBEPTKY, WWpn-
Ha KOTOPO AONXHA MO3BOAUTL €A CBOGOAHO RPOXOAUTL
CKBO3b HUNNenbHbIe OTBEPCTUA M YNNPATLCA B UX BHYTPEHHWE
sbicTynbi. O6a papuaTopHLIX KHoYa BCTaBNNIOT Ha COOTBETCT-
BYIOLLYIO rMyOuHY B BepXHEe N HUXHEee HUNnenoHsie oTeep-
ctua. [abul npenoTBpaTUTL NepPeKkoc Cexunit, Hunnens Heob-
XOAUMO pa3BepHyTb OaHOBpEeMEeHHO, NOITOMY OaHHYIO one-
PaUMIO RONXHKL BLINOAHATL ABA Yenoseka. C paatHbiX CTOPOH
pagvuatopa Hunnena UMeoT pa3Hylo peabéy, Y70 BAUAeT Ha
Hanpassiexe BpailleHus paamnaTtopHoOro kKio4a. Ecau oTcoe-
DUMHEHne cekuwi npon3BoaAT C TON CTOPOHLI, rae Hunnenb
nMeeT nesyio pesbly, ko4 HeobxoauMo BpawaTh BNPaso;
ecnn pa3bopka paguartopa NpoMcxoanT CO CTOPOHLI NPABOW

pe3bbbl, TO paanaTOPHLIN KoY BPawaioT BNEBO.
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Puc. 88. Hunnens n npobxn:

A - npoxogHasn cTansHan npobxa c camos KpynHoH BHYTpeHHes pean-
604 G 1. B; B - unnnens; B - nogeogqxa x paguaropy; I’ - npoxogvan yy-
rynnas npobxa ¢ MuHuMansHos peantosi G1/2. B, npuMeHseMoi 8
panuaropax; 1 - cexyms; 2 - npoxnagxa; 3 - npoxoaxan npobxa;

4 - ynnorHenue; § - konvpraiika; 6 - Tpy6a nOgBOAKY C YRNMMHSHHONR
peanboii; 7 - nesas pe3pba; 8 - npasan paanrba

Co6CTBEHHO MPYMNUPOBKY CEKUWIA HauyMHaloT C TOro, 4TO
COeAUHAEMEIS CEKUUW YKNaALIBalOT HA BEpPCTaK, U HUNNenu
cmaskiBalotT onndoi. Mocne a70ro HaaesalwT NPoKNagKv
¥ BPY4HYIO BBUHUMBAIOT HUNNEAU Ha 1-2 HATKN peabbil. OKOH-
yarensHoe 3asepThiBaHWe HUNNeNen NPpous3BCAAT NPU NOMO-
Wy oGoux paanaTopHLIX KNtoYed ogHoBpemMeHHo. Hanpaene-
HVe BpaLLieH A KNIoYEN TaKKe 3aBNCUT OTTOro, C Kakow CTopo-
Hbl FPYNMUPYIOT CEKUNK: CO CTOPOHbLI CEKUMM C NPaBoi pesb-
604 KnioY BpawAoT BNEBO, CO CTOPOHEI CEKLIUK C NeBO Pe3db-
6oi1 — senpaeo.
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2. Tuppasnunuyeckoe ucnuiTakue paguaropa

Tuppasnuueckoe ucnuiTalue cobpaHHoOro paauartopa ocy-
WECTBNRAIOT Ha CneumnanbHOM cteHae. Pagnuatop noaknioYaioT
K ruopasnuyeckoMy NPeccy U 3anonHAIOT BOJOW, npeasapu-
TeNLHO BLINYCTMB BeCb BO3AyX u3 npubopa. MNop aeictanem
npecca B paguaTtope co3ganTt Tpebyemoe pasnenve (0T 4 o
8 krc/cm?). Ecnu crTpenka MaHoMeTpa rMApaBAnN4ecKkoro
npecca BO BpeMsi UCNbITaHWUA HavyHeT nafath, 3HaYnT, CeKunmn
CBEPHYTHI NAOX0 MAN B HUX UMEIOTCSH TPelWMHL). B 9TOM cnyya-
€T HYXHO NOATAHYTbL PafUaTOPHLIMU KITIOYaMU HUMNeAn Kan
3ameHuTb BpakoBanHbie cekuuun. Hebonblune TpewmHbl MOX-
HO 3afienarb BNOKCKUAHLIM kneem. B HexoTopbIX cnydyasx He-
6onbWyio Te4b B MECTaxX COeQUHEHUA CEKLUMIA MOXHO yCTpa-
HUTb 3aMEHO NPOoKNagoK.

3. pyHTOBKA M OKpacka paguaTopa

4. Ycraroska paguatopa (puc. 59)

Yatue Bcero pagnaropsl yCTaHasANBAIOT NO4 OKHaMu B CO-
OTBETCTBUM CO CrepylowvMy TpeboBaHuaMK:

— pebpa paguatopa AONXKHb! GblTb CTPOro BEPTUKANBHLIMM;

— OTKAIOHEHWE LLeHTPa OToNUTeNnsHOro Npnbopa oT UeHTpa
OKOHHOFO NPoemMa He AOMKHO NpeBLIWAaTb 2 CM;

— paccTosiHne OT BEePXHel roPU3OHTANbHON NNOCKOCTH
paauaropa B0 NOAOKOHHOR AOCKM AOMKHO ObiTh He MeHee 5
cM (9T0 HeobBxoaMMo ana yaotcTea yxoaa, PEMOHTA U AeMOH-
Taxa nputopa);

— PACCTORHWE OT OTONUTENLHOrO Npubopa [o nona — He
MeHee 6 cM (st ynoberea ydopku nona nog npubopom);

— paccTosHUE Mexay OTONUTENbHBEIM NPMBOPOM M CTeHoN
onpenenseTcs 8 3asaUCUMOCTK OT TOAWMHE WM MaTepuana
CTeH, a Taioke oT cnocoba yCTaHOBKW paguatopa.

Bce ovonutesbHuie NpKOOpPLI B OOHOM MOMELleHUN
cneayet pacnonaraTs Ha OAHOM ypoBHe!

MNMepen HaBeckol paanaTopa peKoMeHAYioT caenaTb pas-
METKY OTBEPCTMIA ANs KPOHWTERROB, [Ag 3TOr0 U3 TOHKOK
daHeps U3roTaBNMBaIOT CneuvanbHbii WabnoH, pasMepbl Ko-
TOPOro AOMKHB! HEMHOMO NPEBLILLATL Pa3Mepbl MCHTUPYEMO-
ro oTonUTeNsHOro Npubopa. B wabnoxe, 8 MeCTax KpenneHus
KPOHLUTEAHOB, HA OAHOK FOPU3OHTANLHON NIMHUM B BEPXHEM
v HUXXHEM Psaax yCnosHbIX cexuuit ceepnat otBepcTua. Ko-
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Puc. 59. MOHTaX HYryHHbX pagnaropos:
a - y qepessnio cremnss; 1 - naanxa; 2 - noqcrasxa;
& - Y KUPrinuHON OLITYKATYPOHHOM CTOHBI; 1 + NOJOKOHHMUK; 2 -~ HNLIB;
3 - KPOHLUTEHH;B - Y CTOHDI O0NeryeHHoH xoHCcTpyxunm; T - KpOHWTEAN
C yenbHOR onopont

JIKYECTBO KPOHLUTERHOB Ha 0guH OTONUTENbHEI  NPUGOpP on-
penensioT na pacyeTa, YTO Ha Kaxablid 1 M2 HarpesaTenLHON
NOBEPXHOCTU paguaTopa AONAXEH NPUXOANUTLCA 1 KPOHLLITENH,
MNocne aToro wWabnoH NO OTBECY YCTaHaBAMBAIOT oA, OKHOM
Ha TO MeCTO, Fae NIaHMPYeTCs NOBECUTL OTONUTENLHLI NPU-
6op. B cTeHe Ha MecCTe OTBepCTUit nambypom npobusaioT
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Psuc. 60, Wabnox npoOBEPKM NPaBMNbHOCTH YCTAHOBKH KPOHIUTERHOS!
1 - Aocka; 2 - nonyuUNIRAP; 3 - KpoHWTeHNH; 4 - rBO3RL

rHesga, xoTophle 3aTeM npoceepaAunsainT, ydpas WabNoH.
PaaMep rHeap, AOAXeH rMo3BoNsTL CBOBOAHO BCTaBUThL KPOH-
wreliHbl Ha rnyGuHy He MeHee 12 cM U 3aMypoBaTb UX Le-
MEHTHbIM PaCTBOPOM.

Bna oBecnedeHns NpoYHOR duKcaumm KPOHLITENHOB B Le-
MEHTHOM pAacTBOPE PEKOMEHAYIOT U3roToBUTbL BTOPOM wab-
noH (pwuc. 60). Ero AensaioT 13 Kycka A0CKU U OTPe3Ka CTanb-
HOW apmaTyphbl ¥ BCTABNRAIOT B MECTE BLIXOAA KPOHLWITEWHOB W3
LeMEeHTHOro pacTeopa, A0 ero sactelBaHus. NMocne sacToiBa-
HUA UEeMEHTHOro pacTeopa La6noH ybupaloT. icnonssosa-
HMe Takoro wabnoHa NoMoraeT NPeaoTBpaTuTL UCKPUBNEHUE
BCTABOK KPOHLWITEMHOB Nocne 3arsepOeBaHuA LIEMEHTHOro
pacTeopa.
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OcobeHHOCTH MOHTaXa TPYD H3
pasHbIx MaTepnanos

CransHble TPyGbl COSANHAIT Mexay cobov AsyMSs Croco-
6amu: Ha peskbe (MydTOBOE CoeavHeHve) MAn cBapxoi. Tpy-
60NpPOBOALI N3 OLMHKOBAHHBIX TPYD, KaK yxe ynoMWUHanoch,
MOXHO MOHTIAP08aTh TONLKO NPYU NoMOoLLM MYDTOBEIX Coeaun-
HEHIM, TaK KaK BO BPEMSA CBApKyY NPOUCXOAUT paspylienne
LMHKOBOIO Cr09, YTO DRARET CUVHKOBaHHLIe TPyDbt npakTu-
yecuun GeazaaTHLIMG nepepn koppo3neir! MydTosoe cosam-
Henue Tpy6 ~ MPOoUECC [OCTATOMHO TPYAOSMKU 1 foporo-
croawmit, Tak kak TpedyeT npuobpeTeHnss MHOrOUNCREHHBIX
COEAUHUTENLHBIX SNEMEHTOB U CrieUnanbHbIX UHCTRYMEHTOB.
MNpw aToM pa3bGoBLie COSAMHERNS He CANLLKOM HaLeXHHL,

Monrax menHsix Tpyb npoussoauntcs 6onee nerko v bbic-
TPO, 48M CTasibHbIX, TaK Kak MefHLIe TpYObl OTANYAIOTCS BbICO-
KO NNacTU4HOCTDBIO, MErKo pPexyTcs v rdyten. CoepuHenve
MefHLIX TPYD BLINONHSIOT OQHKM 13 Tpex cnocobos:

1. npu nomoLwy o6ximMHbIX GUTUHIOB (peabBosoe coegm-
HERUL);

2. NpY NOMOLY NPECCOoBaHHLIX GUTUHIOB (Npecc-coean-
HeHue); :

3. Npun NomoLM KaNUANAPHONA Naiku.

Nepeuit cnocob — Camblil pacnpocTpaHeHHbli U camblid
NErkuii — He poNyYCTUTL hepexaca TPyd B MecTax coeamHeHns.
BTopo#i cnocob — camubiii MONORON, KOTOPLIA, HaKkOHeu-To,
poctur n Poccuu. Tpetuii cnocob — camMblil TpyLOeMKMiL, Tpe-
Oylownit Hanuums cneumanbHoro ofopynosaHus U onuiTa
B8 oBpauleHnn ¢ ropenkoit. C ppyroit CTOpoHb!, KanunAspHan
naika — n cambiii HafexXHb cnoced cosavHeHna MeaHbIX
Tpy6. B peayncTate naliky NONY4YaioT POBHLIE U akKypaTHbie
Wes!, BbifepXusalowmne Temnepartypy TennoHocutens A0
150°C v pabosce pasnenve no 10 6ap. Mpecc-coeguHeHun
TaKKE OTAIMYAIOT BLICOKAA HAREXHOCTh, 42 N PLINOAHEHKE O-
HOro NPECCGBaHHOro COeANHEHNA 3aHMMaeT MeHbLUIe Bpeme-
HU, YeM KanuansapHas nNalika v BeinonHerne Mmy¢pToBoro co-
eanHeHva. CaMbiM BOPOrMM N OAHOBPEMEHHO HEHAAEXHbLIM
okasbisaeTcs MydTOoBOE coepuHervie. CTOMMOCTbL KoMnpec-
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CUOHHBIX GUTUHIOB Ha NOPRAOK BLIWE NPECCOBaHHLIX.

Npy CKPLITOM MOHTaXe MEAHLIX TPYD UX PEKOMEHAYIOT NOo
Bceit pnnHe (!) o6epHyTL ynpyrum Matepuanom, 3awmiaio-
UMM OT TPEHMS, HO He NPENATCTBYIOWUM TeMNePaTYPHOH Re-
dopmauum Tpy6.

MoHTax nnactukoesix TPyG 3aBUCUT OT BUAA nonumepa.
Tak, TPYObi M3 MOMISKYASPHO-CLUIMTOrO NonuaTuneHa coéau-
HAIOT NPU NOMOLM COSANHUTENbHLIX DIEMEHTOB, NONUBU-
HUNXNopUaHLie Tpybu cKneusaloT, a Tpybbl U3 noannponune-
Ha u nonubyTeHa CBap1BaloT ropaAYUM BO3AYXOM C UCNOML3O-
BaHueM pasHoobpasHbiX GUTHHroB. BONLWKMHCTBO NPOK3BO-
hvTenei NNacTnkosbix TpyG npeanaraet u wWUpokuit euibop
COEANHUTENbHLIX AeTaneii, a TaKke CheuvanbHbie UHCTPY-
MEHTBI, C NOMOLLBIO KOTOPBIX MOXHO Nerko U 6uicTpo cobpatk
nnacTukosulii Tpybonposoa. Hekotopbie GrpMel BaI0T UKHCT-
pyMeHTH B npokaT. B obuem, npu cO3gaHun NAacTUKOBOro
TPYBONPOBOAA PEKOMEHAYIOT MCNONL3oBaTk TPYOul U coepn-
HUTENbHBLIE SNEeMEHTH OHON GUPMbI, YTO NOCNYXUT AONON-
HUTEALHOMN rapaHTUel HaREeXHOCTU U ROArOBEYHOCTU OTOMMK-
TEeNbHOM CUCTEMb!,

MoHTtax MeTannononmMepHsix Tpyd TaKkke ABASeTCA He-
CNOXHLIM N [OCTATOMHO NPUATHLIM 3aHsATUEM. TpebosaHua
K MoHTaxy Tpybonposogos n3a MMOT Huxe, 4eEM K NNACTUKO-
8biM 1 TeMm Gonee cTanbHbIM CETAM: NAIOCOBAaR TemnepaTypa
BO34yYyXa ia NPOCTON MHCTPyMeHT. MMT nerko rHyres w npu-
HUMaIOT HOBYIO (POPMY, HO NPU BTOM, B OTANSUNE OT NNACTUKO-
BbiIX TPYS, HEe CTPEMACHb BEPHYTLCA B NPexHee NONOXeHue.
370 NO3BONRET B HECKONBLKO Pa3 CHN3UTbL KOANYECTBO PuKkca-
TOopoB. C Apyroi CTOpOoHLI, antoMuHuesan ¢onsbra BO Bpemsa
MOHTaXHbIX paboT noasepraeTCA Cepbe3HOM .qed)opmau.uu
BCREeACTBME HEOQHOKPATHOrO N3rnbanna.

CoenvHAIOT MeTannonnacTukosbie Tpybsi nBymMs oOC-
HOBHbLIMU cnocobamun: Npu NoMoLwm 0B6XUMHBLIX U Npecco-
BaHHbIX GUTUHIOB, PUTUHIKU A5 OGXUMHLIX COBANHEHWIA
pewesne, HO 1 CPOK KX cnyxbbl kopoye. MpuinHa Hepon-
TOBEYHOCTU OOXWUMHBIX COeauHeHWd — B pa3Huue koaod-
dUumMeHTOB NMHENHOro pacwnpernn NOAUMEpPos U MetTan-
na. UMeHHO NO3TOMY A0CTAaTOYHO ObICTPO Bb OGHApYxXUTe,
4YTO CUCTEMA OTONNEHUA B MecTax coeanHeHun Tpyb aana
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Teyb. DUTUHIN ANA NPECC-COeONHEHUN He UMIOT Pe3blbl.
CrosaT OHN Hepeweso W TpebyloT CNeuuanbHOro UHCTPY-
MeHTa, OQHAKO BEpPONTHOCTL NPOTEYEK NPU rPamMoOTHOM
MOHTaXe CTPEMUTCA K Hyn. Vicnonb3osanne B kayecTee
COeaviHUTENbHbIX 31eMeHTOB (BUTUHIOB TNNA HuNnenb-
raika ¢ PesmHOBLIMU KONLLLaMM SIBAKETCA Nankonl o asyx
koHuax. O6neryan n ygeweBnsns NPOLECC CoenuHeHns
TpY6, pe3nHoBLie KONbLUAa HE MOTYT AaTh rapaHTUIO HaLexX-
HOCTH CTbLIKOB.

Monrax Tpybonposoga na acbecToLeMEHTHLIX Tpy6 OCy-
LWECTBAROT NP NOMOWY MyDT 1 Pe3NHOBLIX YINOTHUTENESHN.
B pesynsrate o6pasyetca NOABMXHLIA CTHIK, CHUMAOLLUMA
npobnembl Tennosoid pedopmaumm n aedopmMmalmm ot Apo-
cafnKu rpyHTa.

fMoruTax:c cTGAKOB

MonTtax crtoskos (puc. 61) BLINONHSAIOT B COOTBETCTBUMU
€O cnepyoWUMK TpeboBaHnAMN:

1. Crosiku ycTasaenusaloT CTPOro no otsecy.

2. OnvHy n puaMeTtp CTORKOB B LIeNSX YMeHblleHus pac-
Xoaa MeTanna CoKpaLLaioT.

3. Jly:Mwe MOHTHPOBATbL CTOSKWU B yrnax, obpasyembix Ha-
PYXHBIMI OTPaXKaEeHUAMMN,

4. HeoBxoanmo npegycMaTpmsaTth OT4ENbHOE pPacnono-
XEHUE CTOAKOB AJ151 OTOMSIGHNS NECTHUHHBIX KNETOK.

5. CkpbiTbie CTORKM pacnionaraioT 8 60po3nax HapyXHbIX
CTEeH, NP1 STOM He AoNYCKaeTCA NPUMbIKaHWe CTOSKOE BNAOT-
HYIO K NOBEPXHOCTN CTPOUTENbREIX KOHCTPYKUWIA.

6. Ha nepeceyeHunn cToNKOB U NOABOAOK CKOBLI yCTaHaB-
NMBAIOT HA CTOAKAX, a He Ha NoABOAKAaX, C HanpasieHUeM Us-
rnba B CTOPOHY NOMeLLeHus.

7. B MecTax NpoxoAa CTOSKOB Yepes3 MNepekpbiTus ux
BCTaBARIOT B MAAb3bl U3 KPOBEJILHOI XeCT nnm B o0pesku
Tpyb Gonbworo anamerpa. lpyn 3TOM Kpas runbs, 3akpen-
NEHHbIX B NEPexKpLITURX, AOMKHLI BLICTYNATbL Haf YPOBHEM
nona (notonka) Ha 20-30 MM, 4TO NO3BOAUT NPEAOTBPATUTDL
NOPHY WTYKaTYPKX NPU YONMHEHUN U ABUXEHUN CTOSKOB BO
BPEMSA Harpesanus,
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. Puc. 61. MoxTax CTORKOE:
" A - C NPHOKOHHBIMM CTORKAMM ¥ PEAMATORAMY; B - C SAMONONNISHHLI-
M#1 CYORKAMK M KCHBEXKTOPaMK; T - CTORK NPHOXONHBIN; 2 - pagnaTop;
3 - BHYTPEHNAR CTEHE; 4 - 32MOKONHYeH L CTOAK; § - KOHBEKTOP

8. B mecTax npoxola CTOAKOB Yepes AepeBaHHbie KOHCT-
pyKumn Heo6XoAMMO MPeayCMOTRETL Usonauuio (Hanpumep,
n3 acbecra).

9. PacnpefemmrenbHbie NO3TaxHbie N NPOMEXYTOUYHbIe
TpyGbt MeXAY CTosiKamu ¥ NOABOAKaMU MOHTUPYIOT NOg, 0TO-
AVTenbHbIMKU NPUGopamu Y Nona Ha TakoM Xe pacCTosHUN OT
NOBEPXHOCTH NONA, Kak n cTosku (6ea yknonal).

OpHOTPYGHbLIE CTOSKM C OAHOCTOPOHHUMMK MOABOAKaMU
pacnonaraiot Ha pacctosaHuit 16 CM MO OTHOWEHWIO K OTKOCaM
OKOHHbIX NPOeMoB. B ABYXTPYOHbLIX cuCTemMax oTONsIeHNs no-
DAOWMA CTOAK MOHTUPYIOT C NPasoi CTOROHL! (€cnu CMOoT-
peTb Ha CTeHy), a 0BpATHbI CTOSK — C NIeBOi CTOPOHB!. Pac-
CTORHWE MEX/Y OCAMU CTORKOB Npu avameTpe Tpyb ao 1 1/4”
BonxHO itk 80 MM, Npu GonblueM auameTpe paccTosHke on-
pefensioT C yHeTOM YA06CTBa BEAEHUA MOHTaXHLIX PaGOT.

PaccrosHne MexXay OCamu CTOSKOB M NOBEPXHOCTLIO CTeH
npy puamerpe Tpyo Ao 1 1/4" BKa:ouUTENbHO AOXHO COCTas-
nATL 35 MM, npy auameTtpe Tpyo 1 1/2" 1 2" —~ 50 MM (AonycK
+5 mm).

K cTeHe cToskM Kpensit NPy NOMOWM XOMYTOB Ha BbICOTE
1,5-1,8 M OT nona. Ha xaxasiii 3TaX A0NXHA NPUXOAUTLCA 04~
Ha TOoYKa KpennaeHus.
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Mydrosoe coegmHeHue CTanbHbIX TPyO

MydToBoe coeauHenune Tpyb npeanonaraet Hanu4ue Ha-
PYXHOW 1 BHyTpeHHel pe3bbbl Ha coegnHaeMbix geTansax. Ha-
pyxHyio pe3rby penaloT Ha Tpybax, wWnunbkax, CTEPXHSX,
6onTax U Npouux AeTannax uunuHapudeckod Gopmbl. BHyT-
pPeHHIo pe3bby Hapes3aloT B paanaTopHbix Npodkax, dacoH-
HbIX YacTax, rankax, pnaHuax n np.

OcHoBHble 3neMeHTbl pesbbbl (puc. 62):

Puc. 62, 3neuem;: pe3bbbi;
1 - 6onT; 2 - rasixa; 3 - war pe3plbi; 4 - BRYTPOHHME gUaMeTP;
5 - Hapyxusiii guamerTp; 6 - cpeaHnit guamerp

1. HapyXHbI! quaMeTp — Hanbonbwnii anamMeTp peabbsl
BUHTA, n3Mepaemslii No BepunHe pe3ubbl NepneHanKynspHo
K ee ocw;

2. BHYTPEHHMIA pnaMeTp — PacCTORHUE, PABHOE AnaMeTpy
uMnuMHApPa, Ha KOTOPLIA HaBEPHYTH HUTKA pe3bbsl;

3. yron npodunsa peabbbi - yron mexay 60KoBbLIMM CTOPO-
HaMn npoduns B NIOCKOCTH OCW;

4. rnybuvHa pe3bbsi — PacCTORHUE OT BEPWUHL pe3bbul A0
€ee OCHOBaHuS;

5. war pe3bbbl — pacCTOAHUE MEXIY OCHOBAHUAMM A8YX
COCeAHNX BUTKOB MNN KX BeplUMHaMu,
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Mo cucteme Mep pe3sbul DENAT Ha METPUYECKYIO U OI0i-
MoByto. MeTpuyeckan peabba nmeet npoduns B BUAE paBHO-
CTOPOHHEr0 TPEYroNbHUKA C YINOM Mpu BepilluHe, PaBHOM
60°. OHa MeeT anaMeTp BUHTA U wWwar pe3sbbl B MUAANMET-
pax. ioiimoeasa peabGa umeeT npodune B BUAE PaBHOCTO-
POHHEro TPEYyronbHuka ¢ YIioM Npu sepwnHe, pasHom 65°.
XapakTepuayeT Takylo peabby 4MCNO HUTOK HA OOWH OI0iM,
HapyxHbili guameTp Takke yKasbiBaioT B AIOAMax Wi Aonsx
Aohima.

B c¢BOO ouepepnb AloiiMOBaA pe3bba ObiBaeT KpenexHoH
¥ TpybHown. TpyGHan peabba (puc. 63) umeeT 3akpyrieHHbINA

550

Puc. 63. TpyGras peasvba:
A - ¢ 3aKpyrneHHbIM npodunem; B - C NNOCKOCPEIBHHDIM NPODPHIOM
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(vauie) nan nnockocpesaHHbili npodunb. Luametp TPYOHOU
pesubbl COOTBETCTBYET BHYTPEHHEMY HOMUHANLHOMY ANamer-
py TPY6ul. TpyGHan peabba guametpoM 1/2" u 3/4" nmveet 14
HWUTOK Ha OAVH AI0M, a ANaMETPOM OT U Bbiwe 1" = 11 HUTOK.
CtnnunTtensHoi yepToil TpybHOU pesubbl fenseTca cber (He-
NoNHas Hapeaka ABYX NOCNeAHWX HATOK), KOTOP LI cnocobeT-
BYeT repMeTUYHOMY COeAUHEHUIO TPYS 1 CAYXUT AIA 3aKIUHK -
BaHWA KOHLA ¢acoHHOM YacTu NPK HasuHYUBaHKK Ha TpyDy.

PasbveMHLIe COeqNHEOHNS

Ons cBopku passeTaneHHbiX TpyGonpoeoaos U Ana pas-
6GopKn PEeMOHTHPYEMbIX TPYBONPOBOAOB UCMONLIYIOT pazb-
eMHbie coeauHenns "crolbl” (puc. 64). CroH npepcraenseTt
coboit coegnHenne Tpyb C RNUHHON KM KOPOTKOI pe3uboil.
B pasbeMHOM coeauHeHrn KopoTkas peabba Ha koHue TpyBui

1

Puc. 64, Crou:
1 - nae NATKM cBora

conpuKacaeTca Co CroHOM, UMEIOLWUM AANHHYIO peabby. Anu-
Ha pe3bbbl (6e3 cbera) Ha CroHe ponxHa No3rOAUTL HaBep-
HYTb Ha TpyOy KOHTpPraiiky u mydbTy. B cpeaHem anvHy pessbb
CroHa MOXHO onpeaenuTb No Tabnuue 46:
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- TaGnuua 46. invHa poe3bulbsl crowa

AnameTp TpyGHt, 1/2 3/4 1 11/4 11/2 2
IUOMAM
Annka peaslul, 50 55 60 65 70 75
MM

CoeguHenne Tpy6 Npu NOMOLWM CroHa BknioyaeT 8 cebs
HEeCKOfisKO 3Tanos.

1. Ha tpybe ¢ kopoTkoit peabboil genaioT ynnoTHeHue
C Hamaskoi cypmvkom unn benvnamu.

2. Ha pgnunHyio pe3cby 6e3 ynnoTHeHust nocnegoBaTeb-
HO HABOPAYUBAIOT KOHTPranky u MydTy.

3. MydTy cBepThIBRIOT C ANMHHON pe3blsl A0 TeX Nop, No-
Ka OHa A0 OTKa3a He HaBepHeTCA Ha TPYOY C KOPOTKON peab-
6o,

4. Y kpaa MydTel Ha cbere peavbul AenaT ynaoTHeHWe
(Hanpumep, 13 CBEPHYTOW XIyTUKOM ALHAHOR NpRgw), nocne
Yero YnAoTHUTENbHYIO NPOKNaAKY CUIbHO 3aXKWUMAIOT KOHTP-
raikoit, npuaasus K mydre. MNpoknagka pomkHa AonNactb
8 ¢acky, cneumranbHO BuITOHEHHYIO B KOHTpraiike. Bo nabexa-
HUe 3axnnHuBaHUR GacoHHOK YyacTn Ha cbere peawbbl ee
Henb3A NoaasaTth Hasag. Micnpaesutb Nepekoc GacoHHO! yac-
TN MOXHO TONbKO BOMNONHUTENbHLIM HENOAHLIM 06GOPOTOM NO
xony pe3bbbl. ECcnn aTa Mepa He NOMOXeT, TO UCNPasnTb MNo-
NOXEHUe MOXHO, PaACKOHTPUB CroHb! N0 06e CTOPOHLI.

5. Mo okoH4YaHuo paboTh HeOEXOAMMO BHUMATENEHO OC-
MOTPEeTb CroH. Ecnu ynnoTHuTeNns BbiCTYNaeT n3-noa peswbul,
TO ero Heob6xoanMMo akkypaTHo obpeaarts.

Ana ceeproisanng TpyO n PacoHKbIX YacTelh OOLIMHO 1C-
NoNb3YIOT ABYXPbIYAXHbIA K04 MAK KoY cucTeMel Bonesuya,

AByxpbliaxHeii ko4 (pue. 65 A) — aT0 coeaguHeHHbie
mexay coboii aBa peiyara ¢ rybkamu s saxsata TpybOul nnn
dacorHOn geTanu. HacTpoiiky knioya Ha Tpebyemuiii gua-
MeTp NPOU3BOAAT NPY NOMOLWN ranku: Npy BpaLeHNn raiku
Brnpaso rydku pelyaroB cHNMXKAOTCA, a NPy BpalLeHny rakkn
BNEeBO - pa3BoAnTcA. Tak kak rybku oGonx psi4aros NPy 3ToM
OCTaITCA NapannenbHbiMn, KoY C YCNexoM NCrnonsayioT ana
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Puc. 65. TpyGue:e xnovu:
A - xkmoy aeyxpwidaxkbii; B - xmoy Bonesnva; 1 - nenogswxHas ry6-
xa; 2 - noasyXHan rydxa; 3 - npyxuua; 4 - perixa nogswxHor rybxu;
5 - sxnagsi; 6 - rasixa; 7 - poivar

HaBepTbIBAHUA raek, KOHTpraek v apmartypsl. magHuii Hepo-
CTaTOK ABYXPLIAXHOro Ko4a — 6onbLucii Bec,

Koy cuctemsr Bonesunya {puc. 65 B) nmeeT poiuar, cCo-
cTosWMit N3 ckobbt U NPUBAPEHHON K Helt pykoaTku. B ckobe
HENOABUXHO 3aKperieHa HUXHSA rydka n ige NPyXnHb!, 1o3-
BONAIOWUE OTKNOHATHL MOABWXHYIO BEPXHIOIO ryOKy Bnepeg
¥ Hasag Ha 20°. MNpyxuHb! NO3BONRIOT NOBOpaYMnBaTh KIOY,
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He CHuMas ero ¢ petanu. Mpu BpaleHUn raku BepxHAa ryb-
Ka NoaKMMaeTca win onyckaetcs, 6narogaps HyeMy MeHaeTcsa

- pasBop, Knoya (8 3aBUCUMOCTI OT AnaMeTpa CBepThLIBaeMbIX
TPY6 1 PaCOHHLIX YacTen).

CBapHoe coeniHeHne CTallbHbIX TPy

CBapKy MCnonbayloT ANsA MOHTaXa CKpbIThiX TpyBonposo-
B[OB, a TaKke AnA CoefnHEHURA TPy, He uMelowmx pe3bbbl.
Mo cpaBHeHWiO C MYPTOBLIMK, CBapHbie coeguHeHna Gonee
APOYHLI N HagexHb, o6napaioT OGoNbWKMM CPOKOM CRyXOul
1 o6x0aaTCH pewesne, Tak kak He TPebyIoT BONONHUTENbHBIX
3aTpat Ha npuobpeTteHne ¢acoHHbIX HacTen. OaHako gns
cBapku HeobGxoanMo cneunansHoe 060pynoBaHue U ymeHve
C KM obpaularees.

3nexTpuyeckylo CBapKy NPOU3BOART ¢ UCNONL3OBAHUEM
CBapOYHOro TpaHchopmMaTopa npyu NOMOLLN Terna aneKTpu-
yeckon ayrn. Oaud NPosoA, OT CBaPOYHOTo TpaHchopmaropa
NPUCOEAMHRAIOT K 3AEKTPOAY, 3aXaTOMY B crneumnansHoM aep-
xaTtene, Apyroid — Kk cBapusaemoMy obbekTy. Mo mMepe npu-
GnuxeHUn snekTpoaa K CBApUBAEMOMY CThiKY 3aXUratoT ane-
KTpuyeckyio ayry. Nog BospeicTaneM ee Tenna pacrsiaens-
10T OCHOBHOM MeTann, CsapoyHayio NpPoBoaoKy u ¢Gnioc, KOTO-
pbim o6maaaH anekTpoa B uensx ctabunuaauun ropeHus cea-
POYHOR Ayru ¥ 3aWmnTL MeTanna CBapHOro LLBa OT BO3AEHCT-
BUS KUCNOpOAA.

CaM npouecc aneKTpuuyeckoil CBapkn COCTOUT u3 ABYX
aTanos:

1. O4UCTKM CBapUBAEMbIX TOPUOB OT PXKaBYMHbI, OKANNHbL,
Kpacku 1 macna;

2. cHaTua dacku Ha Topuax Tpyd ¢ ToNWwmHOK cTeHku 6o-
nee 4 mm.

Mpw ceapke Mexay TpybamMu ocTaBnsioT 3a30p B 2-3 MM —
ans obpasoBaHua WwWea. B npoTusHOM cayyae Ha BHYTpEHHeMn
nosepxHocTy Tpyd o6pasyioTcA HanALIBbI!

la308y10 cBap«Ky BHINONHAIOT C UCNONL3OBAHNEM ra3oBoOwn
ropenku u rasosoro pesaka (puc. 66, 67). Ce6ecTommMocTb
Fras’oBOil CBApKU Bbilie, YEM IEKTPUYECKON, TaK KaK BNA Hee
HYXHbI KUCAIOPOA W aueTUNeH (ras, nonyvyaemsi ua kapbupa
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Kanbuus). Mazosas ropesika A0AXKHA UMeTb 2 HUNNens:
OAWH — ANA NOACOEANHEHNS CTANbHOro 6annoHa ¢ KUCRopPo-
[0M (nop BhiCOKKM AaBnernvieM no 150 arM), sTopoit - pns
rasoresepatopa vy 6annoHa ¢ aueTunneHom. Konnuecrso
KUCNOPOLA W aueTuneHa peryauvupyior ABYMA KpaHamu,
B kopnyce ropesku ABa KaHana, KOTopbie pa3aesbHO NoaBo-
DAT KMCROPOZ W aueTWIeH K kaMepe cMmelwenun. fotosas
KUCNOPOOHO-ra3oBaA CMechb nonafaeT Ha COfJIo Fropenku.
Bo BpeMsa CBapKu alleTWNeH ropuT B CTpye KUCNOpOAa, pas-
enBan Temneparypy go 3000°C. Npu razosoi cBapke KPOM-
Ky coepuHaeMbix TpyO HarpesailoT nnameHem ropenku. 3a-
30p MeXay CBapuBaeMbiMK TOpUaMK TPYS 3anonHSAI0T Xna-~
Ky mMeTann, B pesynbTarte yero obpasyercs CBapHOM LIOB
B Bnae Banvika.

[azoByl0 peaky METaNNOB OCYLWECTBANKIOT NPU NOMOWMN
CneLuansHOro peaaka, KOTopslii B OTAn4KMe OT ra3osoii ropen-
KV UMeeT ACNONHUTENbHYIO TPYOKY € KpaHoM. CyTb KUCNOPOA-
HO# pe3xy 3aKNoYaeTCA B TOM, YTO METann Harpesaiort Ko Ta-
KOMW TemnepaTypbl, NPyY KOTOPOIA OH NPOCTO Cropaer B CTpye
Kvicnopogaa. B kepocuHopeae BMECTO aLeTUNeHa NCNonbayioT
KepocuH (puc. 67-A).

Pe3ka cranbHbix TPy6

Mpy BLINOAHEHMM MOHTAXHbLIX PABOT 4aCcTO NPUXOAUTCH
CTank1BaTbCsi C HEeOBXOANMOCTBLIO PE3KUW, ONUNuBaHua n rnb-
K TpYO.

Cranbhble TpyGhl PEXYT MEXaHW3UPOBAHHLIM CNOCO6OM
(MpPY NOMOLUY CNeUMann3UpoBaHHbIX CTAHKOB) NN BPYYHYIO.
B nocnegnrem cnyyae oGLIMHO UCNONL3YIOT POUKOBLIE TPYBO-
pesabl UK pyshsie HOXOBOYHSIE CTaHKW,

FPonukossii Toybopes {pwc. 68) npeagHasHayeH ans pesku
TpYy6 pnameTpom po 2", '

Mpouecc peskn ponvkoebiM TPYBope3oMm srioyaeT B cebn
HECKOSIbKO 9Taros. :

1. Tpyby dukcupyloT B npuXxuMe, MecTo peaxy cMasbiBa~
10T MalLUHKbIM MaCcNoM.

2. JleBoli PyKO# MHCTPYMEHT NOABOAAT CHWM3Y K Tpybe,
NPy 3TOM NPAaBOR PYKON 3aBOpaUvBaloT NPUXKNMHON BUHT Ta-

219



ouvuod esmoiegediotiou - g
{2doNBN BBHIUOINIOND - 1 | COINSNHH - Q) [AUL1NdBUDM - G| NOLAM - ] ‘0J3n0ItdOs mhetou sUHRgOduuwAiad sutt

NOLMEOXEN - £ ‘eT0dOouom 0L13Mcieaadsoou exgAdL - Zi ‘execad oAudox - | § ‘eTodououx sutlt BxgAdL - O} ‘eXLss
-OXAd - 6 ‘eHwoodoN nneloil BXGAdL - g 1BHNOOTON BUY UNLHOE - J (8T0doUIHX 010ITAXad XORMEOXEN - § [EXLOIIUO

BBY0L28908 - G BBOUOLIMN OJomANad BxQAdL - P [EXBOUOS - © 'XALMITHAN WISHXACBH - 2 ‘XALITTHAN WHHHIALANE - |
:28-3d necod UriH odoudiDl-oHnd0da) ‘V-29 “Ond

220



v ;:'% = -_{b_..

A | 6
- \ \
N - N L )

4 1 7

)|

Puc. 68. Tpexponuxkosuiii Tpydcpes:
1 - xopnyc; 2 - nogenxHan 0GOHME C ONOPHbLIM PoJinkom; 3 - peasba
BUHTa; 4 - peXyWHe POnnKK;
5 - pyxosTs gunta; 6 - pwavar; 7 - peanba o6oikmit
KM 06pas3oMm, 4TOOLI POSIUKN CRErKa Bpe3anuch B TPYOY.

3. Pesky OCylecTBARIOT BpalleHNneM PYKOATKM NPUXUmM-
HOTO BMHTA, OAHOBPEMEHHO nokayusas Tpybopes Bsepx
¥ BHM3. CeBrcaowmil KoHel oTpesaemMoii Tpybul Heo6xoLNMO
npuaepxuBaTb PYKOW.

4. Hapyxtbie 3ayceHubl, ofpa3oBaBliMecA Ha cpeaax
TpyObi, cnenyeT 3a4nCTUTb HANMUIBHUKCM.

B HoxosgouHom craHke (puc. 69) peaky Tpyb npouasogaT
HOXOBOYHBLIM MOAOTHOM, YrOfl 3a0CTpeHNa 3ybbeB KOTOPOro
cocTasnaeT 60°. Lienesoe HasHaYye@HUe HOXOBOYHOrO CraHka
3aBUCUT OT KONMYEeCTBAa M YacToThl 3ybbeB NosoTHa:

4
i
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Puc. 69. Pyunoit HOXOBOYHbIN CTEHOK:
1 - CHOMNO® NONIOTHO; 2 - HATIKHOA BUNHT; 3 - WTHDTHI dHuxcaynn no-
NOTHA; 4 - 38U YAINHENHSR NTONOTHA; 5 - PYKOATH HOXOBKH
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— nonoTHa ¢ 16 3y6bsmn Ha 25 MM AuHLl NONOTHA wUc-
NOALIYIOT ANA PE3KKU CaMblX MATKAX METANNOB;

— nonotHa ¢ 19 3ybbaMun — pAst NOAENOYHON UAK XOPOLLO
OTONOKEHHOM MHCTPYMEHTANbHOW CTanu;

— NONoTHA € 22 3y6baMu — ANa TBEepabLIX MeTannos (Yyry-
Ha ¥ MHCTPYMEHTaNbLHOIN CTanu);

— noaoTHa ¢ 22 3ybbamu Ha 25 MM ANWHLI NONOTHA — ANA
TOHKO NONOCOBON U MENKON Yr1oBOM cTany;

— NOAOTHA C 3yObAMU PA3NUYHON BeNUYMHBLI — BN MAKUX
MeTannos.

HoX0BOYHOE NONOTHO KPENAT B HOXOBOYHOM CTaHKe npw
NOMOLLY BMHTA W CTEPXHSA. MoA0THO BCTaBAKIOT 3yObaMi Bie-
pea Takum 06pa3oMm, 4To6bl OHO BbINO HATSHYTO HE CANLLKOM
Tyro. B npoTuBHOM Ccnydae NonoTHO nonomaercs npy pabore.
CoO0TBETCTBEHHO A/IMHE HOXOBOYHOrO MOMOTHA CTAaHOK pas-
DBUFAIOT Ha PasHyio AIMHY, YTO BO3MOXHO Gnaronaps Hanu-
4ynio 060MMbl U BLIPE30B B paMKe cTtaHka. NoasuxHas 4acTb
pamku 3akpenneHa B 06oiiMe ¥ Npy NOMOLLUM BUHTOB CKpen-
NeHa ¢ nepeaHent 4acTbio paMku.

Mpouecc pe3kn TpyG NPU NOMOLWM HOXOBOUYHOIO CTaHKa
sKno4yaeT B ceba cnefyolne aTanbi:

1. HOXOBOYHOE MNONOTHO BCTABAAIKOT B NPOPE3N HOXOBOY-
HOro CTaHKa TakMm 06pa3oM, 4ToGbl ero KOHUEBbLIe OTBEpPCTUA
cosnany C OTBEpPCTUAMU B HATAXHOM BUHTE WU XBOCTOBOM
CTepXHe paMkn. B cosnaslume oTBepCTUN 3aBOAAT LITUDTHI
W NNOTHO HaTArMBaIoT UX Bapallkom;

2. TpyGy OUKCUPYIOT B TUCKAX TaK, YTOBL! NVHUA paspesa
Haxo4unach Kak MOXHO Oamnxe K MeCTy 3axunma;

3. BO BpeMst pe3kut Ha HOXOBOYHOE NONOTHO HaXUMAIOT
TONLKO NPU X0Ae Brepes, NPpu 3TOM HOXOBOYHbIN CTaroK aep-
xaT o6enmn pykamn (NpaBoil — PYKOATKY U NeBOK — pamky).
Npyv 3TOM BaXHO CneauTb 3a TeM, YTOObi HOXOBOYHOE MOoNoT-
HO He neperpesancocs. :

Banaucnpoaxa CHCTEMb!
MNpn MOHTaxe OTONUTENBHOM CUCTEMbI BO3HUKAET MHOXE-

CTBO HIOAHCOB, KOTOpHLIE HEBO3MOXHO NPEAYCMOTPEeTb Ha
CTaauu NpoexTupoBsaxua. No3ToMy peansHans cuctema oTon-
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neHua, "u3 nnotu 1 kpoew”, paboTtaeTt 1 oTaaeT TENNO He COoB-
CeM TaK, kak Guino 3aaymaHo usHaudanbHo. HesddekTusHan
paboTa CUCTEME! OTONAEHUS Yalle BCEro CBs3aHa He CTOALKO
C HenpaBKkNbHLIM BbifOpOM OTONUTENbHOro 060pPyROBaHMA,
CKOMbKO C HenpaBuAbHLIM PacxcaoM TennoHocuTens. Tak,
NpY HeAOCTAaTOHHOM pacxoe TensOHOCUTENst BO3AYX B NOMe-
LwieHUN CCTAeTCH XONOAHLIM, a Nepepacxof, TeNIoHOCUTEN]
CTaHOBUTCA NPUUNHOW Neperpesa nomeuieHus. Npun aTom ne-
pepacxogq B OSHOM NoMeLLeHUN HeuabeXXHO BeaeT K HexsaTke
TENNA B ApYrmx nomewenusx. OCo6eHHO NAOX0 perynvpytoT-
¢ ogHOTPYOHbBIE CUCTEMbI BOLHOrO oTonneHus. Jabul npu-
BECTW TONBLKO YTO CMOHTUPOBAHHYIG CACTEMY B HOPMY, He0b-
X0AuMO npon3secTn ee BanaHcMpoaxy.

BanarncupoBka CUCTEMB! OTOMAEHUA — 3TO rMapaBnuyec-
Kas perynmposka cucTemsl, 6e3 KoTopoti HeBO3MOXHA ee ad-
dexTuaHan n gonrosevHan pabora. B peaynbrate 6anaHcu-
POBKW BAXXHO AOOWTLCA Nepepacnpegenetng TenIoHOCUTEN]
0 3aMKHYTLIM YHACTKAM CUCTEMbI Tak, YTOOsI Yepes Kaxablii
OTONUTENbHLIA NPUGOP NpoTeKan pacyeTHLIt o6beM Tenno-
HocuTens. TONMbKO B 9TOM chy4ae MOXHO Oyaet rapaHTupo-
BaTb XusbliaM NOAHBIA KOMDOPT.

CyutectayeT MHEHUe, 4TO SanaHcupoBKa HyXXHa Nlillb gNs
OTONUTENLHON cUCTEMb! GoNLLUNX 3p0aHWA, B TO BpemMsa Kak
KOTTeKKM MOryT NpecnokorHo cboTuch n 6e3 Hee. Ha ca-
MOM gene, HebonsWnM 3aropoaHbiM AOMaM NOCTORHHOro
NPOXUBAKUA, rAe PACXOA TEMNNA B PasHbIX NOMELEeHUSX Heo-
DuHakos, rmapasnuyeckas 6anaHcyposKa COBCEM He nome-
waert. Mpuuem, yeM cnoxHee OTOMMUTENLHAA CUCTEMA, YEM
Gonblue B Helt OTKIIOHEH W OT NPOEKTA NN YeM HEeKAYyeCTBeH-
Hee Npou3seieHbl MOHTaXHble paboTsl, TEM Bhille Heobxoau-
MOCTb B GanaHCUpPOBKE OTONMUTENLHOMU cucTemsbl. MNpu Hec6a-
NAaHCUPOBAHHOW CUCTEME OTOMNCHUA MPAaKTUYECKN HEeNb3s
[OCTNYb Xenaemol TeMnepaTypbl B OTOENLHO B3STOM nome-
WeHWKW, Baxe Npy HAIMYKUW PErynaTopoB TemnepaTypbl.

BanaHcyposka OTONNTENBHON CUCTEMbI, Kak 1 HacTpowika
nmaHKHo, TpebyeT onpeseneHHOro YpoBHA MacTtepcTaa. Yem
cnoxHee cucTema, Tem 8 6onee KponoTNMBOM U TPYAOEMKO!
banaHcypoBke oHa HyxaaeTca. MoaToMy rnapasBIMHEcKNM
PeryaMpoBakviemM He MOXeT 3aHUMAaTbCs YefloBeK C ynvubl.
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O6uiuHO ans 6anaHCUPOBKK BLI3LIBAIOT CNeuNanucTos.
Ho TyT Bb! MOXeTe CTONKHYTbLCA C TakoW Npobnemoid, kak He-
XBaTka macTepos. Bonee Toro, NOCTOAHHO pa3susalowuiics
PbIHOK OTONUTEIEHOTO 060PYROBAHNA YYTb NIU HE KaxXablli ce-
30H npeanaraet HoBule, 6Gosiee COBeplUEHHble CUCTEMbI
OTOMMIEHUA, TaK YTO UMEIoWMecs CneumanmncTLl He nocnesa-
1OT 32 HOBUHKaMMU.

Ha npaxtuke nop 6anaHCUPOBKOM OTONUTENBHOW CUCTEMGI
B NEPBYIO Ouepeab NOAPaA3YMEBAIOT HACTPONMKY cneunanbHot
3anopHo-perynmpyiouleii apmartypsl, HasHadeHue KOTopon ~
YNpasnAaTb NOTOKAMM TENAOHOCUTENS NO KOHTYpam OTonu-
TenbHOM cucTembl. [laneko He Bcakas TpybHas apMartypa noa-
XOBMT SNA 3TOU uenn. Hu TepMocTaTrieckne KnanaHsl, 1 cv-
CTeMbl aBTOMaTUYECKOrO PerynupoBaHiua, BONPEKU yBepeHu-
fIM pexnambl, He MOryT o6ecneunTb HYXHOe pacnpegeneHue
TENNOHOCUTENA B CUCTEME, NOSTOMY He TOMLKO He CNOCOGHGI
NPoOu3BECTH ee rugpasnu4eckyio 6anaHCHpPoOBKY, HO gna non-
HoLeHHOA paboThi caMu HYXAAIOTCA B XOpowWwo cbanaHcupo-
BaHHON’ cucTeme oTonneHus. A BoT Ganancupyoue knana-
Hbl, PEryNfTOPb Pacxopa, PerynatTopsl AaBNeHNA U nepenyck-
Hble KpaHbl — UMEHHO Ta apMaTtypa, 6e3 KOTOpoit HeBO3MOXHa
rnapasnnyeckan 6anaHCMpoBk& OTONUTENLHOW CUCTeMbI.
B HUX racuTca nabuToYHLIA Nnepenan aaeneHus, "ybuicTeeH-
HLIA" ANA TepMOCTaTOB M aBTOMaTUKK, KpoMe Toro, onu ner-
KO BLIABASIOT HENONIAAKKM B cUcTeMe n cnocobeTeYIOT 1x Bbic-
TPOMY YCTPaHEeHUIO, He COo3fasas ANUTEeNbHbIX HeyRo6CTa
obutatensm goma.

Pa3Hble cuctembl otornsienus Tpebylot pasHoit 6anaHcu-
PpOBO4HOI apmaTyphi. B 0AHOTPYGHbLIX CUCTemMax [OCTaTOMHO
YCTaHOBUTL pydHbie 6anaHCUpPOBOYHbLIE KpaHbl; B ABYXTPYG-
HbIX CUCTEMAX C BaBTOMaTUYECKMMUN TEPMOPErynsiTopamu pe-

- KOMEHAYIOT UCMONbL30BaTb aBToMaTudeckue GanaHcUpPOBOY-
Hule Knanatbl, MOHTUPYIOT GanaHCUPOBOUHLIE KNanaHbl TakuM
ofpasom, 4To6w ANnHA NPAMOro yvactka TpySel nepen Knha-

. NaHOM W nocne Hero 6uina He MeHee NATU AnaMeTpos TPy6ul,
a Npu MOHTaXe CPa3y Xe 3a UMPKYASILIMOHHBIM HACOCOM — He
meHee 10 anameTpoB TpySul. B npoTuBHOM cnyyae obpasy-
I0TCS 3aBMXPEHNUA MOTOKA, KOTOPbLIE CHUXAIOT TONHOCTb pery-
nuposanua. Paamep GanaHcupyiowero knanaHa 8 60bLWNUH-

224



CTBe Cny4aes coBnazaeT ¢ avameTpom Tpybh.

CywecTsyeT Heckonbko Metonos GanaHcupoeku. Cambiit
NPOCTON, HO TPYAOEMKUA 3aKNIOHAeTCA B MHOrOKpaTHLIX 3a-
Mepax Ha Bcex 6anaHCUpPoBOYHbLIX KnanaHax. Camoiti addex-
TUBHLIA — TOT, NPU KOTOPOM OTONUTENLHAA cUcTeMa pasbvsa-
etcs Ha moaynu. MopyneM MoxeT ObiTb OTAENbHLIA OTONM-
TenbHbii Npubop, rpynna oTonuTenbHbIX NPUOOPOB OJHOro
noMewteHunn, uenas BeTBb MWW CTOSK CO BCEMWU BETBAMM.
Ha 8bixoae KedXxaoro Takoro MOAyNst ycTaHasn1saioT oavH 6a-
NaHCUPOBOLHLIA KnanaH, KOTopkLIi no3sonaer caenatb pa6o-
TY MORYNA aBTOHOMHOW, HE3aBUCMMOMW OT APYrux Mogyne.
Takum o6pa3oM, MOAYAN MOXHO cBanaHCUpoBaTb NO OTHO-
WeHWio APYr K apyry. Kaxapit MeHblwni Moayns MoXeT ObiTb
4acTbio 60MbiILEro Mo pasmepy MOayna, a TOT B CBOIO ovepeab
BX0AWTL B COCTaB etle 6onbluero Moayns v T.4. (N0 NpUHUMNY
marpewkun). Bce Mmoayau, Bxoasaume B coctas 6onee KpynHo-
ro moayns, 6anaHcpyloT Mexay coboil ¢ noMoubio obLuero
AN Hux 6anaHCUPOBOYHOTO Knanaxa.

KonunyecTso 6anaHCUpPOBOYHLIX KNAanaHOB B OTONUTENLHOMN
CUCTEME MOXHO YBenuiusaTtb NocTeneHHo. Hanpumep, cHa-
yana MOHTUPYIOT TONLKO OAuH 6anaHCUPOBOYHLIA KnanaH —
Y UMPKYNSLMOHHOMO HACcoca, a CO BpeMeHeM KnanaHsl ycra-
HaBNMBAIOT Ha BCEX CTOSIKAX.,

Fnapasnuueckan 6anaHCUpPOBKA OTONUTENLHON CUCTEMBI
TpebyeT nogrorosutenbHbix pabot. Co6¢cTBEHHO roBops, 6a-
NaHCUPOBKa HaYMHaAEeTCA '8 yMe” ~ C TLATeNbHOr0 NAaHWpo-
BaHMA npouecca rMapasnnMueckoro perynuposanus. [locne
3TOr0 OTKPLIBAIOT BCE KpaHbl U KnanaHbl, YCTaHOBNEHHbI® Ha
TPyBax n OKONO OTONMTENbHLIX NPMBOPOB, NPOBEPSIOT Npa-
BWIbLHOCTb paboThi LUMPKYNSUMOHHOrO HAacoca, NpoYuaoT
bunbTpol, 3ateM TeNONPOBOAL TULaTENLHO NPOMLIBAIOT
W 3aNOAHAIOT Aeas3pMpPOBAHHON BOAOH, NOCAE YEro cucTemy
HarpesalT A0 PaCHeTHOR TeMnepaTypbl ¥ YOANSIOT U3 Hee oC-
Taswuiics Bo3ayx. Ecny Ha TpySonpoBoaax umeroTcs Tepmo-
cTaTudeckue BeHTUNU, To nepep GanaHCUPOBKON cucTema
BOAXHA HAX0BUTLCA B paBoyeM COCTORHWUU He MeHee CYTOK.

Cb6anaHcuporanlHas cuctema o6nagaeT CyWeCTBeHHbIMU
npeumMyLLecTBaMut N0 CPABHEHMIO C TON, HYTO He NPOWNa rma-
pasavyeckyto 6anaHcmpoexy. Bo-nepsbix, oHa obecneunsaer
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Gonee koMPOPTHLIE YCNOBUA gNA NPOXMBaHuA. Bo-BTopbix,
8 TaKoit cucTemMe OTCYTCTBYIOT WyMmbl. B TpeTbux, ee nerye au-
arHoCTUPOBaTb U KOHTPOAUPOBaTb B NpOLECCe 3KChAayarta-
umn. LIpkynsumoHtisiil Hacoc B c6anasCUpOBAHHON CUcTEME
MoxeT paboTaTh Ha MUHUMAaNLHO BO3MOXHOW CKOPOCTH, 4YTO
aBTOMaTW4eckn NpoasieBaet ero cpok cayx6u. Chanancnpo-
BaHHYI0 cucTeMy yAoGHO pPeMOHTUPOBaTh, AEMOHTUMPOBATL
1 OTENbHLIMU MECTaMU NepecTpausaTh 6e3 yxyaweHus Kadye-
cTBa ee paboThl. W HakoHel, ruppasnuyeckas 6anaHcupoBka
CTaHOBNTCA 3aN0roM RoNroBeyHol paboThl BCero otonuTenb-
Horo ob6opymoBaHusi (KOTNOB, BogoHarpesaTtenew, oTonu-
TenbruIx Npubopos), TRYS 1 TPYGHOK apMaTyphl.



NMPAMOE 3JIEKTPUYECKOE
OTONMJIEHUE

PA3AEN 1.
AocromHcTea M HEAOCTAaTKM SNEKTPHYECKOTO
oronnexHus

B oTaAnumMe OT TPaaVUMOHHOro OTOMNAEHUA NPAMOIA SneKT-
pudeckuii oborpes noMeuweHwii npeanaraet TOALKO
Hannuue oborpesatenei. N He HYXHO HUKakux nocpepHu-
KOB: HY TENNOHOCUTENA, HWU BOAOTPENHOro KOTa, KOTOPLIA
6bl 3TOT TENNOHOCUTENb [O0BOAUA A0 HYXHOW KOHAUUWM,
HU UMPKYASLIMOHHOTO HacocCa, 3acTaBnfiowero AsuraTbCA
TENNOHOCUTENbL C HYXHOW CKOPOCTbIO, HU Pa3BETBASHHON
cucteme Tpy6onpoeoaos, 6e3 kotopbix 661 TennoHocuTeNk
He nonan K oTonuTeAbHbIM Npubopam. TONbKO 3nekTpuyec-
Kuii kabenb u oborpesarenun. U BCe NOTOMY, 4TO anexTpude-
cKu1e oTonuTensbHbie NPUBOPL! caMu NPeoBpasyoT 3eKTPuU-
4eCKyl0 3HEpPruio B Tenso.

MHorve crpaHsl GnarononyyHoit Esponel u CeBepHol
Amepukin 3ameyeHbl B 0co60it ntobeu K NpAMOMY 3neKkTpuye-
CKOMY OTOMAEHWIO, KOTOPAast B HECKO/bKO Pa3 NpPesoCXoauT
NONYNSIPHOCTL TPAAULIMOHHOIO ¥ Tem Bonee NeYHoro oTonne-
HUS, 4TO OO BACHAETCA OeleBU3HON INeKTpruyecTsa no cpas-
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HeHuuio ¢ cebeCcTONMOCTLIO OPraHU4eCcKoro TONAKea, He roso-
PR yXe 0 pacxoaax Ha ero TpaHcnopTiposky. B Poccyu ckna-
AbIBAETCA MHan KapTUHA: HECMOTPSA Ha TO, YTO Ha NPOCTOopax
Hawen poaMHbl CYLeCTBYET He OOMH [EeCATOK dNeKTPOoCTaH-
uUMi, NPOU3BOAALLIMX SNEKTPUYECTBO, STOT BUA SHEPTrUn He
Hawen CToMb WKUPOKOro NPUMEHEHUA B MANO3TAXHOM 3aro-
POAHOM CTPOUTENLCTBE. M MPUYMH TOMY HECKONLKO. Bo-nep-
BblX, INEKTPUHECTBO CTOUT [OPOXKE, HEM TOT XEe MarncTpanb-
HbLIA ras unu apesecuHa. Bo-BTOPbIX, NOCTORHHLIE NepeGou
C NoAAaveNt 3NEKTPOIHEPruM AeNaioT ee UCNOoNbL3OBaHUe, Kak
€4UHCTBEHHOrO NCTOUYHNKA Tenna, HeadpeKTUBHLIM.

Mexay TeM npaMoe anekTpuyeckoe OTonaeHue nmeer
MHOIO CYWECTBEHHbLIX AOCTOUHCTB, Cpeaun KOTOpPbIX:

1. Buicokuit KNA, ob6ycnoeneHHbiti OTCYyTCTBUEM TERNOHO-
cutens, 6naropaps 4emy nNPoMCcxXoguT npsmMoe npeobpasosa-
HME INEKTPUYECKOW SHEPrnun B TENNOBYIO;

2. 6bICTPOTa Harpesa BO3Ayxa 8 OTanN/IMBaeMOM NoMetlie-
HUW, Kakoi He 06nanaeT HY OAUH OTONUTENLHBIA NPUGop Tpa-
AULUNOHHOW OTONUTENBHOW CUCTEMBI;

3. yno6CTBO perynMpoBaHua nogaun Tenna 8 Kaxaom oT-
BenbHO B3ATOM NoMetleHn 6narogapa HesaBucumoii pato-
Te TepMOCTaToB;

4. OTCyTCTBME puUcka aBapuiiHbiX NPoTeYeK U B3pLIsa BO-
porpeiHoro 060pyaoBaHns;

5. 6ecwyMHOCTb, TaK KaK gna patoTul 3neKTprUYecKoi cu-
CTEMb! OTOMJIEHUA He HYXHbl BEHTUMATOPLI 1 LUPKYNAUUOH-
HbIE HACOCH!;

6. MrMeHN4YHQECTL Y BHICOKUE SKONOMMYECKUE NoKalaTeny;

7. nebonbwine rabaputs oTonuTenbHbIX NPpHUGopPOB, NOa-
BONRIOWME CIKOHOMUTb MACCy NONE3HOK Nnowagu;

8. aCTETUYHOCTL aneKkTpuyeckux oborpesarteneil, KOTo-
pbie rapMOHKUYHO BNUCHLIBAIOTCA NpaKTU4ecky B Nio6Goi nHTe-
pbep, He Hapywan ero LeNnoCTHOCTH; ’

9. cpaBHUTENbHAA AErkOCTb MOHTaXHbLIX paboT (3a uc-
KNOYEHWEM CUCTEMBI "TENNbIX NONOB™), TaK KaK HET HeoBXo-
OVMOCTU Npoknagbisath TPy6bt U 060pynoBaTh KOTENbHbIR
NYHKT;

10. nerkocTt 1 yao6CTBO B IKCNAyaTauunu.
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JKOSIOTNRA INEKTPUIECKOro OTONNCHNS

Cnepnyet obpattb 0co60€e BHUMaHUE Ha IKONOTUHECKUNA
acnekT UCMNONL3OBAHUA NPAMOro SNEKTPUYECKOro oTonne-
HuA. Bce Bugsl Tonnuea, 33 UCKAKONEHWEM 3NeKTpuyecTaa,
8 Gonbllel UnK MeHblen CTeneH 3arpAsHAIOT OKPYXAIOWYIO
cpeny. Mpy cxuralun NPpMPOAHOro rasa o6pasyeTca XUOKni
KOHAEHCAT, a NpY CropaHn CONAPKU — Lenblid BykeT neTysnx
AA0BUTHIX XMMUYeCKuUX BewlecTs. O Bpeae Xe Teepaoro Ton-
nVBA, KaK ANis Yenoseka, Tak v 19 OKpyxXaiowen cpeabl, Uc-
nnucaHa He oaHa ToHHa Oymaru. CoBpemMeHHbie aneKkTpudec-
Kue oTonuTeNnbHbie NPUbBOopPbLI CO30AIT ONTUMANBLHYIO cpeay
obuTaHua pAa Yenosexa, He CXUraa KUCNopoa, U He HapyLan
OanaHCc BRAXHOCTU. BCe OHW UMEIOT HageXHyio 3aluTy OT
BNEKTPOMarHUTHbLIX N3yHeHUA,

Ha nepsbiii Barnag, K&keTcs, YTO YyCTAHOBKA U 3KcrnyaTta-
UMs CUCTEMbI NPAMOro 3NEKTPUHECKOro oTonneHua Tpedyer
6onbnx prvHaHCOBbLIX 3aTpaT. OaHako, npu 6onee TwaTenb-
HOM nogcuyeTe KapTuHa CywiecTseHHO MeHaeTcst. CToMMOCTb
YCTaHOBAEGHHOrQ "NopA, KNIOY" 3AEKTPOOTONUTENLHOrO oGopy-
AOBaHVA (3a UCKNIOYEHUEM CUCTEMB! "TENNLIX NONOB™) BTpOE
HWXe cToumocTy ofopyaosatns CUCTeMbl BOASHOMO oTonne-
HUA. Mpy 3TOM He yunTbiBAIOT 3KCANyaTauUoHHble 3aTpaTth!
M pacxonbl Ha PEMOHT, KOTOpble B Chydae TpaguumMOHHOrO
cnocoba oborpesa XwibA OKa3bIBAIOTCH B HECKONbXO pa3s
6onbLIMK, HEM NPYU NPAMOM 3AEKTPUHECKOM OTonneHuu. Ec-
AN MOHTaX SEKTPUYECKON NpoBoaKKU Obin NpoMaBedeH rpa-
MOTHO, TO BEPOATHOCTE BO3HUKHOBEHWA aBapuitHLIX cuTya-
unit Npy NPAMOM INEKTPNYECKOM OTONNEHUN CTPEMUTCA K HYy-
no. Boobue, MOHTaX 9/1eKTPUYECKON OTONUTENbHON cUcTe-
Mbi BNOSIHE NO CUNAaM BbINOAHUTL CAMOCTOATESLHO, NPU Hanu-
YA CneLManbHbiX HABLIKOB, AN NPUIMIAcUTL ANA 3TON uenn
o6bIMHOro anekTpuka. XoTa B naeansHoOM cnyyae, ecnmn noa-
BONAIOT (PHUHAHCOBLIE BO3MOXHOCTY, NyHlue NOBEPUTLCS pa-
6oTHUKaM dUpMbL, Npoaaswieit BaM oTonuTensHoe 06opyno-
saHne, MoHTaX cucTeMbl BOAAHOIO OTOMIEHUA NPOU3BOOUT-
CH TONbKO crieynanucramm!

0Oco6eHHO BbIrOAHO NCNONL3IOBATL INEKTPUHECKYID CUCTE-
MY OTONAEHNS B YCNOBUSIX SKOHOMMYHOTO pexnma. MpakTnye-
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CKW BCE COBpEeMeHHble OTonUTenLHLIE Npubopa OcHallerut
PEXUMOM, RNO3IBOAAIOWMM yCTaHaBANBATbL MUHUMANbLHYIO
TemnepaTtypy o6orpeBa Bo3ayxa B OTCYTCTBME Xunbuos. Mpu-
YyeMm, ONA INeKTpuYecknx oborpesareneil seaAnvnHa MWHW-
ManbLHoM TemriepaTypbl cocTasnseT 4-7°C, B TO BpeMs Kak gns
oforpesatesneit BoAAHON cucTemut otonnexus — 10-14°C,
He ctout 3abbiBaTh U 0 BO3MOXHOCTY UCNONH308AHUA HOYHO-
ro Tapuda Ha 3NeKTPOIHEPruio, NO3BOARIOWErO CYWECTBEH-
HO 9KOHOMUTL dUHAHCOBLIE 3aTpaTl N0 06CAYXMBAHNIO OTO-
nMTensHOW cucTeMbl. HeaaBucumMbie Apyr OT aApyra TepMo-
CTaThl, YCTaHOBfieHHLIe Ha anexTpuyeckux oborpesarensx,
M03BONINIOT KOHTPOMMPOBATL TEMNEpaTYpy Bo3ayxa B guana-
3oHe o7 5 po 30°C. Npn xenaHun, B INEKTPOCXEMBLI MOFYT
6uiITh YCTaHOBMIEHH! MPOrpaMMuUpyeMbie TepmocTarsl CO
BCTPOEHHbLIM TaiiMEPOM, KOTOPbIe faloT BO3MOXHOCTL 380aTh
No6oiA rpadmk N3MEHEHNS TEMNEPATYPL! BHYTPY NOMELeHUA
8 TeueHre HeCKOJIbKMX Hepenb. JTO NO3BOASIET COKOHOMUTL
no 50-80% anexTpo2Heprun, B 3asMCUMOCTH OT TOrO, CKOfb-
KO [HEeN B Hepenio SKCNAyaTUPYIOT 3aropoaHulit AoM. Ecnu Bu
He npegnonaraete ero UCnoAL3ABATL HA NPOTAXEHUN BCEro
OTONUTENLHOro Ce30Ha 1 Nnaxvpyerte nocewaTs He Gonee 2-
3 pas B Hepenio, 3KOHOMUS SNEKTPUYECKON SHEPIruM ROCTUr-
HeT 50-80 % (npotus 20-25 % 3KOHOMUK B YCAOBUAX BOARHO-
o otonnenus). [ipyroe geno, ecnm 3aropoaHbIi A0M aKCnAy-
aTUpYIoT Kpyrabih ron. B atom cnyvae surogxee Gyaet mc-
NONb30BATEL B KAYECTBE UCTOHHVIKA TEIIOBON SHEPr Marmc-
TpanbHuih ras. OronurensHas cucrema, pabotarowas or gu-
3e1bHOro Tonnnea, 060MOETCA NPUMEPHO B TY Xe CTOUMOCTb,
YTO U aneKTpUYeckas.

OgHuM U3 NNIOCOB MNPAMOT0 anexTpudeckoro oborpesa
KUAULLA ABNSETCA HanNM4YMe BO3IMOXHOCTU M3MeHATL Temne-
paTypy B KEXXAOM OTAENBHOM NOMEeueHnU. 3TO NO3BONAET He
TOALKO SKOHOMUTbL BNEKTPO3IHEPIuIO 3a CYeT YCTaHOBKU MU-
HUManbHOU TeMnepaTypa oborpesa B HeobuTaemMoMm Ha AaH-
HbliA MOMEHT NOMeLLeHNN, HO U CO3AaeT KOMPOPTHYIO cpepy
obuTaHus C y4eTOM TeMMepaTypHbiX NPeAN0OYTEHNIA BCeX Xu-
Teneit poma {nNpv ycnosuu, echm oln GyayT XuTh B pasHbiX
KOMHaTax).
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Ycnosus, HeobxoauMbie 4N YCTaHOBKM
SNeKTPHUYECKOro OTONNCHUS

Ecnu 8ol NpuInK K TaKOMy BoIBOAY, HTO NPAMOE 3AeKTpU-
Yeckoe OTOMNNeHue — Kak pas To, HYTO HYXHO BallemMy 3aropoa-
HOMY BOMY, HeoOXxoaouMo yGeanTbCa, 4TO OCYLWECTaNeHWIO Ba-
WIKX 3aMbICNIOB HUNTO He MeLaeT. [nasHas noMexa, C KOTopoit
MOXET CTONRKHYTBCA noboit obnagarens 3aropoaHoOro goma,
0COBEHHO neTHel gayn, — oTCYTCTeMe B AaHHOW MECTHOCTU
ceTy anekTponuTanva. Bropas npoSnema saknioyaercs B He-
AOCTaTO4YHONR ANA NOAKMHOYEHUA OTONUTERLHOMO 9neKTPo060-
PyooBaHNA MOUWHOCTU MECTHOI TpaHcdhopMaTopHOW noa-
craHumu. Ecnu iy nepsas, Hy BTOpan npobiemb! Bac He kaca-
I0TCA, TO MOXHO CMENGC MOHTMPOBATh 3NEKTPUYECKYIO CUcTe-
MY OTONNEHUS,

Nepepn noaknioYeHnem 3aropoaHoOro gomMa K aJ1eKTpoceTn
HeobxoauMMO NPOUNKECTPYKTUPOBaTLCH O Mepax 6e3onacHocTu
M NopspKe SKCryataumn anexTpuieckoit cuctemst oronne-
Huga. Takke cnenyeT NpUrnacnTs MHCNEKTopa 9HeproHaasopa
¥ NPEnbABUTL EMY CNEOYIOWLYIO AOKYMEHTaUMIO!

1. cornacoBaHHLI ¢ 9HeprocHabxawweit oprasmaaynei
NPOEKT 3NeKTPUYECKoro cHabxerus, B KOTOPOM, KpOMe Bce-
ro npoyero, HEOBX0AMMO yKasaTb pas3mepbl OTONUTEALbHbLIX
npnbopos 1 cnocob ux Kpennexuns;

2. aKTbl Ha CKpPLITbie pabGoThl ¥ 3a3eMARI0LLME YCTPONCTBA;

3. NpPOTOKOoALI 3EGMEPOB CONPOTHUBNEHUS 3a3EMIIEHNS;

4, nNpoToXOnbl 3amepa CconpoTuBneHua nertnu "dasa-
HONbL";

5. npoToKonkt NPOBEPKM UI0NKLMU B1eKTPUYECKUX Kabeneri;

6. TexHudecxue nacnopTa Ha cunosoe 06opynRoBaHUE;

7. cnpasxy P3C 0 coGniofeHnn TexRNYeckux npasusn.

Bce suilenepeyucieHHbie AOKYMEHTL MOryT COCTaBnnTb
TONBKO OPraHu3aLumn U NIoan, HaaeneHHble COOTBETCTBYIOLLM-
MW NONHOMO4UAMM.

HecMmOTpsR HA TO, YTO NEKTPOOTONNEHUID HE CTpallHb
KpaTKCBpEeMEHHbie NepepbiBbl B NOJAYE QNIEKTPCIHEepruu,
anekTpyyeckue oborpesaTenn He PEKOMEHAYIOT yCTaHas -
BaTb B8 YCAOBUAX HECTabWUNbLHOKM NOAAYYM INEKTPUYECTBa, TaK
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KaK CKauky HanpsxeHwa v konebarua 4acToThl TOka gocra-
TOYHO ObICTPO BLIBOOAT UX 13 CTPOS. U BCe Xe, NP XenaHuu,
RaHHYIO NpobneMy MOXHO pelwmTb. B ycnosusx Hectabunb-
HOW NOAAYN INEKTPUHECKOW SHEepruM pekoMeHOywT npuos-
PECTU CTabUN3aTOP HAMPSIXEHNS, KOTOPHIA He TONLKO Crna-
ONT CKa4ki HanpsxeHws B CeTH, HO U NOMOXET YBeNu4uTb
HWU3KOEe HanpsaxeHne. ECnn anexKTprUYeCcTBO OTKNIOYAIOT YacTo
¥ HAROArO, Nyyllie Bcero NOCTasuTb 610K aBapmMiiHOro anexT-
ponnTanHms, COCTORWMNIA N3 aKkKyMynaTopa n uxseptopa. M-
BepTop npeobpasyeT NOCTOSHHbLIA TOK HanpsixeHnem 12
B B NnepeMeHHbih TOK Hanpsxenuem 220 B. Mpu OTKNIOYEHUN
3NEKTPOIHEPTUA KHBEPTOP ABTOMATUHECKA NEPEXOOUT Ha
pesepBHOE NUTaHve, NPy BOCCTaHOBNEHUM HANPRXEHWA B Ce-
TN BO3BPAWAETCA B PEXVUM NOA3APRKAKW aKKyMynsTopa.
B kpaiiHeM cny4ae, MOXHO YCTaHOBUTb XUAKOTOMNNNBHBINA re-
HepaTop anekTpn4eckoi sHeprun. OQHaKO TakKOW BapwviaHT
peweHus npobnemul MMeeT CBOU MUHYCHI B BUAES WYMA U Bbi-
X/TOMHbLIX Fa30B.

AnexTpooborpesarerns

o cnocoby rennonepenayy anekTtpooborpesaTten, aHa-
NOrUYHO BOARHLIM OTONUTENBHLIM NpubopaM, LeNnaT Ha: '

1. KOHBEKTMBHbLIE (SNEKTPOKOHBEKTOPLI, TENNOBEHTUNSA-
TOPbI, anekTpokanopudeps!);

2. vanyyaowme (MK-naHenu, Tennouanyyaiowme 3epkana);

3. KOHBEKTMBHO-DaAUALMUOHHbIE NN KOMOUHUPOBAHHLIG
(MacnoHanoNHEeHHbIe 3NEKTPOPaANATOP.I).

Tlo xapaxTepy nepegaun Tenna panuyaloT anexTponpu-
6opbi:

1. HenocpepcTBeHHO Npeobpasyioline NEKTPOIHEePruio
8 Tenno;

2. aKKyMynfuMOHHbIe.

TpeboBauus x oTonuTEeNbHLIM 3nekTponpnbopam
Bce anexTpuyeckue oTonuTenbHbie NPUOOPH, NpearasHa-

4eHHBIE AN CTAuMOHAPHOIO TENNOCHaGXeHUA 3aropoAHbLIX
AOMOB, AONXHbI COOTBETCTBOBaTL TpebosaHusm [OCT



16617-87E, OCT 23110-84"E n CT C3B 1110-78, cornacHo
KOTOPbLIM:

1. HOMUHANbHAA MOLIHOCTE OBHOIO OTOMNUTENLHOrO NPU-
6opa He fomKHa npesbiltaTh 2 KBT;

2. CONPOTUBNEHUE UA0AKLNN MEXDY TOKOBEAYLLUMUN U 3a-
3eMAEHHBIMW 4aCTAMWN INEKTPUYECKOW CUCTEMEI OTONMEHUA
AOMXHO 6bITk HEe MeHee 0,5 MOwm;

3. anexTponpu6op 06s3aH UMETb BCTPOSHHbIA TepMape-
rynaTop Mnv TepmoBLIKNIOYaTeNb, a TaKke rpynny 6esonac-
HOCTW, OTKNIOvaIoWYo oBorpeBaTenb B aBapuiHON cuTyaumu;

4. ycTanasnuealoT anekTpooborpesaTent Takum o6paaom,
4T06kI K HEMY Obin CO BCEX CTOROH OTKPLIT CBOGOAHBIN AocTyn,
HeoBxoauMmbIi oA sKenayatatui U peMoHTa npubopa;

5. paccTosiHue oT 06orpeBaTens 40 HeGrepaeMbiX CTpon-
TeNbHLIX KOHCTPYKUWIA A0AXHO COCTABNATL He MeHee 2,5 cm.
MuHUManbLHOe pacCTosIHUE A0 rOPIOHYUX MaTepuanos JOMKHO
OuiTk ewe 6onsLue:

— po neHonnacra, NBX u nonuaTuneHa — 5-7 cm,

— [0 ppesecUuHbl — 12 cMm,

— 0,0 BUCKO3HOIO NOMOTHA U KapToHa — 25 oM,

— DO ApeBeCHOBONOKHUCTON NNUTLE — 26 CM,

— A0 XoN4aToBYMaXHoMN TkaHn — 27 cm;

6. snekTpooborpeeatenn He MOFYT BbiTb YCTAaHOBSEHL! Ha
ropioYeM OCHOBAHWM, 33 WUCKIIOYEHWEM Tex Cnydyaes, KOraa
Mexay NPUBopOM ¥ OCHOBEHUEM NPONIOXEH HEropIoYMiA Tenno-
nsonupylomii matepuan (acbecrt, acbecrouemenT u ap.). Ten-
NOBbIE AATHUKN TAKXKE PA3MELLIZI0T Ha HeropIoYeM GCHOBaHWUK.

- PASAEN 2.
BUAbI ANEKTPOOBOrPEBATENENA

KonsextupHbie oGorpesareny
HanomMHUM, 4TO KOHBEKTYIBHLIN CNOCOB 0BCrpeea xapakTe-

pU3YeT LMPKYNAUMA BOSAYWHLIX NOTOKOB, B PeaynbTaTe KOTo-
poii TeMnepaTtypa 803ayXa Ha YPOBHe Nona Ha HeCKOLKO rpa-
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AYCOB OTNIUNAETCSH OT TemnepaTtypbl BO3Ayxa Nop NOTONKOM.
Mo 3akoHaMm GUanKn, Tennbin BO3ayX CTPEMUTCA BBEPX, & XO-
NOAHLIA onyckaeTcs BHu3. Takum obpas3om, B nomeuieHuu,
oTaMAMBaEMOM KOHBeKTUBHLIMK NpubGopamu, OCHOBHAA Mac-
ca T2nna cKannmeBaeTCA NoA NOTONKOM. JTioAsiM Xe A0CTaeTCH
Gonee xonoaHuiA BO3AYX. ECnin B kKOMHaTe YCTaHOBNEHL! KOH-
BeKTUBHble 0BorpesaTeny ¢ GPOHTANLHLIM BbIXOAOM TENNOIO
BO3A4yXa, TO pasHuua TeMneparyp y nona v nog NOTONKOM CO-
craensieT nopagka 4°C. Mpu oborpese NOMEWEHUN KOHBEK-
TUBHLIMU OBOrpeBaTensiMut C BEPTUKANbHBIM BLIXOAOM Da3HW-
ua Temneparyp gocruraet 9°C. BnngseT Ha xapakTep Temne-
paTypHOro pacnpeaeneHua u BbicoTa NOToNKoB. Yem Bblwe
notonku, Tem Gonbuwe pasHuua Temnepartyp. Hanpumep,
nNpy BbLICOTE NOTONKOB 4 M pasHuua TemnepaTtypbl Bo3gyxa
y nona v nop NoTonkoM cocrasnsier 6onee 10°C,

BTopbiM HEQOCTaTKOM KOHBEKTUBHOTO cnocoba oborpesa
KUMbIX NOMELLEHUI ABNSETCA TO, YTO BO3AYWHbLIE ROTOKY yB-
nekaoT 3a coboit Neinb, KOTOPana "pasrynveaet” no noMelle-
HUAM W BpeMs OT BPeMeHU OocenaeT Ha roOpU3OHTaNbHbIe No-
sepxHOCTU. Te, KTO NbiTaeTcs HOPOTLES C MblAbI0 PErYASPHON
BJIAXHOW yOOPKOW, DOBONLHO OLICTPO NOHUMAIOT TWETHOCTb
CBOUX ycunwii: yGopKa He Nomoraer, U Nbinb NPOAOSXKAET KpY-
XUTb NO BOMY.

B koHBEXTUBHbLIX anekTpooborpeBaTensax XONOAHLIA BO3-
AyX, ECTECTBEHHbLIM MK NPUHYAUTENBHLIM 06pa3oM NPOXoas
Yepes3 HarpesBaTeNbHblii SNEMEHT, HarpesaeTCA A0 3aQaHHON
TemnepaTtypbl, NOCNEe Yero nepenaeT nNoflyseHHoe Tenno Ha-
XOOSWUMCS B NOMELUEHUN IOAAM U CTAaTUYHLIM RpeameTam.
B ka4ecTse HarpeBaTeNbHOro sneMeHTa MOryT BLICTYNaTb:

1. cnvpanb — TOHKas HUXPOMOBas NPOBONOKA, HAMOTaH-
Hasi Ha CTepXeHb OnpeneneHHoro guamerpa u ynoxeHHas Ta-
KM 06pasom, 4TO Npu MakCUManbHOW AnvHe OHa 3aHumaeTt
MUHUMAaRNLHYIO NAOWAanb;

2. TOH - MmeTananyeckas (06biuHO cTanbHas) Tpybka co
cnnupanbio BHYTPWU, :

3. kepamundeckuii Harpesartensb ¢ GONLLIONW HarpeBaTenb-
HOM NOBEPXHOCTBIO, HANOMMUHAIOWEN NYENUHLIE COTH!.

Havbonee npuBbiHHLIA ANA POCCUAH HarpesartenbHbil ane-
MEHT — OTKpbITan HUXPOMOBAaS CNUpanb —~ CEroaHs YCTynua Mec-
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To 6Gonee coBeplUeHHEIM W Ge30nacHbEIM KOHCTPYKUUSM: TOHY
W KepaMrU4ECKOMY Harpesaremo. XoTsi A0 CUX NMOp BCTPeYaioTCA
arperartsl OTEeYECTBEHHOrO MpPoOU3BOACTBa C He3alluuieHHOW
cnnpansto. Mpuobperars ux He PEKOMEHAYIOT, CCOGEHHO ecnu
B CEMbE ECTb IETH, TAK KK TaK1e oTonuTenbHble Npubopel Npea-
CTaBNAIOT PearibHyio Yrpo3y Ansa 340posbs obutaTtenei goMa.
B coepemMeHHbIX Mofensax anekTpocGorpesaTeneii HUXpoMoBsas
cnupans, Kak Npasnno, uMeeT metTannuyeckoe (TOH) nu kKepa-
MUYECKOE NoKpbIue, 6narcaaps KOTOPOMY NNOLLAAE NOBEPXHO-
CTV HarpeBaTeNbHOro aneMeHTa yBeIMuMBaeTCs, a TeMneparypa
ymexbLuaeTcs1. To ectb anekTpooborpeeateny ¢ TOHom unu ke-
pamMuyeckum Harpesatenem obnapatoT 6onblueli TennooTaaqeid,
HO NPU STOM B CUAY YMEPEHHOR TeMNepaTypkl cosepLueHHo Ge-
3onacHbl ana nogen. B pabouem pexviMe Temriepatypa 3alm-
tieHHOro OoGONOUKOI HarpeeaTeNibHOro SNeMeHTa CocTaBnsaer
nopsiaxka 100°C, yto conocTaBMMO C TEMMEPATYPO 3ayTHOro
Koxyxa (!) oTonutenbHoro nputopa TPaavLWMOHHOW CHCTEMBI
oTonneHusn. Na-3a oTHOCUTEALHO HN3KOY TEMTEpaTYPLI NOBEPX-
HOCTW HarpeBaTenbHbLIE 3fIEMEHTEI COBPEMEHHLIX 3NeKTpooso-
_ rpesaTeneii Mo CpaBHEHNIO C OTKPLITON CNMPanbIo MeHbLLIe CKU-
ralT KACNOpoA, U Ocegaloulyio Nbinb. Cnefyer oTMeTUTb, YTO
MMeHHO §naroaaps ycoBepLUEHCTBOBAHMIO KOHCTPYKLINM Harpe-
BATENbLHOTO 9MIEMEHTa CTaf0 BO3MOXHBIM UCMTONL30BATb KOH-
BEKTMBHbIE OBOrpeBaTentt B KauecTBe OCHOBHOTO WCTOMHVIKA
Tenna B roOpoACKUX KBPTURAX WU 3arOPOAHLIX JOMAX.

B 3aBucvMOCTH OT NpuHUMNa paboThl KOHBEKTUBHLIe ane-
KTpooGorpesaTeny AenaT Ha:

1. npuGopbl C eCTECTBEHHBIM TeNnNooOMeHOM (SNekTpo-
KOHBEKTOPbI U HACTEHHbIE NaHeNn);

" 2. npubopel ¢ TeMMCOGMEHOM Ha OCHOBE NPUHYAUTENLHO-

ro o6ayea (9NeKTPOBEHTUANTORL! U TEMAOBLIE MYLLKA).

INexTPOKXOHBEKTOPDbI

OnexTpokoHBeEKTOP NpeacTasnset coboil MeTannnu4eckyio
naHesb ¢ ABYMA OTBEPCTUSIMU. HUWKHUM — ANS NOCTYNAEHWS
XONnoAHOIro BO3ayxa v sepxHnM — a9 BbiXoaa HarpetToro so3-
Ayxa. B HUXHeH yacTu 9AEKTPOKOHBEKTOPA HAXOAUTCA Harpe-
BaTENLHLIA BNEMEHT, cocToAwNA U3 TIHa 1 antoMUHNEBOro
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pacceusatens (pagvartopa). NocnegHuii obecnevusaeT 6o-
nee addeKTUBHYIO nepegady Tenna ot TOHa Bsoaayxy.
Npwn NoKyTIKE 9NEKTPOKOHBEKTOPA B NEPBYIO OYepeny creayeT
ofpauatb BHUMaH1e Ha Ka4ecTBO MIrOTOBNEHUA Harpesa-
TENIbHOr0 2AEMEHTA, TaK Kak UMEHHO OT HEro 3asuCUT CPOK
cnyxbb! BNEeKTPOKOHBEKTOPA, KOTOPLIN MOXEeT KonebaTbea o1
5 no 25 net. MApaHTUAHEIN CPOK HUKOUM OBPA3OM He CAYXUT
WMHOUKATOPOM KayeCTBa HarpeBaTeNbHOrO dNeMeHTa U ans
Bcex Mogeneit coctasnsneT 1-2 ropa. NMpobnema aaknioyaeTcs
B TOM, 4TO cTansHoii TOH 1 anioMUHUEBLIA paanaTop UMeioT
pasHbiil KosdPuUMeHT nuHenHoro pacwnpedua. Npu Harpe-
BE aNlOMUHWA pacluupseTca B 2 pasa 6onblie, HeM cranb,
B pesynorare pagvatep HaunHaeT TepeThC O CTanbHYo TpyG-
Ky TOHa, 4TO NPUBOAUT K NPEeXaeBpeMEHHOMY U3HOCY Harpe-
BaTeNLHOro anemeiTa. Kak cnegcrene, HapywaeTcs NpoLuecc
TennoobmeHa, yBeanuuBaeTCs PUCK MECTHOro feperpesa
M pacnnasneHvus anoMUHWMEBOIO paaMaTopa, MTO, B KOHUe
KOHUOB, CMOCOGHO NPUBECTY K NOXapy. KCTaTh, TpeHue pagu-
atopa o0 T3H conpoBoXaaeTcs XxapakTepHLIM LWYMOM, KOTO-
pbith elle Npy MOKynke MOACKAaXEeT, YTO AaHHbIN SNEeKTPOKOH-
BEKTOP He 3acnyXwBaeT sallero sBHMMaHus. KpynHele npoua-
BoauTeNy anekTpooborpesateneil TeM UK UHLIM Chocobom
pewaioT npobneMy HecosMecTMMoOCTM cTanbHoro T3IHa
U anoMUHVUEBOrO pPagMaTopa, 4TO CKa3biBAETCA HA Cpoke
cnyX6bl OTONUTEALHOrO Npubopa.

Moaasnsiouiee GONLLUINHCTBO SNEKTPOKOHBEKTOPOB NME-
10T BCTPOEHHLIE TEPMOCTaTbi, NO3BOASIOWMNE PEryamposatb
TeMnepaTtypy Bo3ayxa B ananasoHe ot 5 no 30°C. Hanuuve
BCTPOEHHOIO TepMocTaTa NO3BOARET COKPATUTL Pacxoa, sne-
KTpo3sHeprun Ha 40-80 % B 3aBMCHMOCTUA OT UHTEHCUBHOCTHU
akcnayatauvm aoma, Tak Kak B AaHHOM CllyHae OTONUTENbHbI
npubop moxeT paboraTe He NOCTORHHO, a B pexume npepbl-
BUCTbIX BKAIOYEHWUA. K TOMY Xe perynapHbie NepepoiBb! B pa-
60Te 2NMIOKTPOKOHBEKTOPA CYWECTBEHHO NPOANeBaloT emy
CPOK CnyxObi. KOHBEKTOPL! C 9NEKTPOHHBIMU TEPMOCTaTaMu
CTOSIT AOPOXE, HO 1 06nanaioT PSAOM NPEUMYLLIECTR M0 CPaB-
HEHUIO C KOHBEKTOPaMu, OCHALLEHHBLIMW MexXaHUYeCKUMMU
TepMocraTamu; oHu Bonee TouHkl, HeclyMHLI B paGoTe u oT-
NMHanTCA BbICOKCH HAAeXHOCTbIO. KpoMe TOro, SnekKTPOHHLIE
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TEPMOCTaThl IKOHOMAT 2NEKTPO3Hepruo Ha 3-4 % Gonulwe,
YoM MexaHuyeckue. Ecnu TepMocTaT He BCTPOEH B KOHBEK-
TOP, TO PErynaTop HaCTPoOikn naMepset TeMnepaTypy 8 TOh
TOYKE NPOCTPAHCTBA, B OH YCTAHOBNEH. Y BCTPOEHHOro Tep-
MOCTaTa perynsirop HaCTpoO#WKW OTrpaayupoBaH B- OTHOCU-
TenbHLIX eguHnuLax v TpebyeT MHANBUAYANLHOW KanvubpoBkn
B K&XA0M OTAEMbHO B3ATOM MOMELLEHWK, NO3BOASHOLWEM On-
penenvtb peanbHOe@ COOTBETCTBME MeXay TeMnepaTypon
Bo3ayxa B TpebGyeMOW TO4YKe W MONOXEHWEM perynatopa.
Ha KOHBEKTOPb! OAHOrO NOMELLEHNA LenecoobpaaHo nocTta-
BUTb OAMH TEPMOPErynaTop, o6cnyxusaowmii Bce Npubopol.

COBPEMEHHLIE BNEKTPOKOHBEKTORLI CHabXEeHLI JATYUKOM
6e30nacHoCTH, KOTOPLIM NpuU Neperpese HarpesBaTentHoro
aneMeHTa aBTOMATW4ECKW OTKAIOHAeT NuTaHue npubopa.
ObecroumBaHMe KOHBEKTOPA NPOMCXOaWUT B Cry4ae naacHUn
npubopa Ha NOA MKW NPerpaxAeHUs BLIXOAA HarpeToMy BO3-
ByXy. HekoTopbie MOAENU OCHALLEHH BEHTUNATOPOM. MHorve
BNEeKTPOKOHBEKTOPLI KOMANEKTYOT crneduantHbiM 6ACKOM yni-
paBaeHusn, NO3BOASIOWMM NporpaMmupoBaTb paboTty He-
CKOSbKUX Npubopos, 4To ocoBeHHo ypobHo B aome ¢ 6onb-
WM KONMYECTBOM XVNLIX NOMELLeHNNA.

Koprnyc anekTpoKOHBeKTOpa HarpeBaeTcsi MakCUMyM Ha
65°C, 4TO 3HauUMTENbHO HWXE TeMNEPATYPbl KOpNyca BOARHLIX
OTONUTENBHLIX NPUOOPOB, NOITOMY 3NEKTPOKOHBEKTOPLI HE
NPEACTaBASIOT ONACHOCTb A5 BETeW U AOMALLHUX XUBOTHDIX.
Kpome TOro, KOpnyc HagexHO 3alwuliaeT HarpeBaTenbHbLIA
aneMeHT OT Opblar, 65arofaps Yemy 3SNeKTPOKOHBEKTOPH!
MOXHO MOHTUPOBAaTb B NOMELLEHNSIX C BEICOKOW BNAXHOCTLIO
so3ayxa (Hanpumep, B BaHHLIX KOMHaTax).

MouHocTb aneKTPOKoHBEKTOpOB konebnetcs ot 0,5 go 3
KBT ¢ warom B 250 BT, Bec - o1 3 go 9 kr. Mo pasamepam anex-
TPOKOHBEKTOPH! AenAT Ha 2 6onbluve rpynnsl:

1. BbIcOKMe (BbICOTOM 40-45 cM 1 HEBONLLLON AAUHLI);

2. NIKHTYCHbIe (BeicoTol He Gonee 20 cM 1 ANWHOIA 0o 2,5 M).

BhiCOKME 2N1eKTPOKOHBEKTOPLI MMEIOT BbiCOKOTEMMNepa-
TypHbIE HarpeBaTenNbHLIe INEMEHTEI, Takue KOHBEKTOPL! 1160
CTaBAT Ha Mo, ANGO KPENsAT NP NOMOLLM CNeLnanbHOW paMbi
Ha CcTeHy. TemnepaTtypa HarpeBaTeNbHBIX 3NEMEHTOB MAVH-
TYCHBIX KOHBEKTOPOB HECKOMLKO HMUXE, HTO HUKOMM 06pa3om
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He oTpaxaeTcs Ha addexTuBHOCTY ux pabothl. KN4 NAUHTYC-
HbIX KOHBEKTOpOB conoctasumMo ¢ KNJ sbicokux o6orpesare-
nei. MNpwn 3TOM NANHTYCHLIE KOHBEKTOPW CO3AAI0T MEHblume
KOHBEKLIMONHBLIE NOTOKY Y flyHle NPOrpeBaioT HUXKHIO YacTb
NOMELLEHWA, B CUAY TOrC, YTO WX pacnonaralT OKoso noAna.

Cpenw anexkrtpudeckux cborpesaTeneli 9NeKTPOKOHBEKTO-
PL ABARIOTCH CaMLIMY AelUeBLIMU OTONUTENHLIMK rpubopa-
MU, 4TO OBBACHAET MX NONYNSPHOCTE B MANOSTAXHOM 3aro-
POAHOM CTpuMUTENbCTBE, OCOOEHHO B TeX pernoHax, rae Het
ra3oBbiX Marncrpaneii. Ho u gna Tex Bnapgensues 3aropoaHbiX
AOMOB, rie YXe yCTaHOBAEeHa BOAAHAA AW NeyYHan cuctema
OTONAGHUS, NPUOBPETEHNE INEKTPOKOHBEKTOPOB Bynet He-
miwHWM. OHKM He pa3 nocayXat "Nanouykoi-Bbipy4anoyKon”
B KayecTBe OONONHUTENLHOrO MCTOYHWMKA TennoTol. CuTya-
LMiA, KOrAia BO3HUKHET Heo6X0aAMMOCTL B peaepsHOM oGorpe-
BE 3aropoAHoOro AomMa, MoXeT GhbiTb HECKONBKO:

1. aBapMa UAKM BLIXOA U3 CTPOS Kakoro-Hubyawb yana oc-
HOBHOW CUCTEMbI OTONNEHUR;

2. nepebou B NOAAYE ra3aa WU CANLUKOM HU3KOE pasnae-
Hue rasa;

3. oTonneHue aOMa B OTCYTCTBUE NIOAEIA;

MepeR TeM Kak NOKNHYTb AOM, OCOBEHHO Ha AnuTencHoe
BpeMS$, BOASHYIO CUCTEMY OTOMJIEHWA, KaK NPaBWAO, OTKNIOHA-
107, NPEABAPUTEONBHO CAUB U3 CUCTEMBI BCIO BOAY. DTO 3HAUMT,
YTO K BOABPALLSHUIO XWALLOB BO3AYX B XNAbIX ROMELLEHUSIX
NONHOCTLIO OCThIHET, U YTOOH ero HarpeTb, NoHagobutcs
8eCbMa NPOAONXNTENBHOE BpEeMA, 0COBEHHO B 3UMHUIA nepn-~
of. JanHoe 06CToATEeNbCTBO CBA3AHO C ONpeAeNeHHLIMY He-
ypobcteamm camo no cebe, HO OHO TeM Bonee HenpUsTHO,
4YTO B pe3ynbraTte peskux nepenaacs TemnepaTypbl Ha cTeHax
U NepekpbITUSX AOMA MOXET NOABUTLCA KOHAEHCAT, ABARIO-
WKiica OTANYHON CPeRoit AR NAGCEHU U FPUOKOoB. MOCTORH-
Hbie BKNIOHEHUA-OTKAIONEHUA OTOMUTENbHOM CUCTEMb! 3aro-
POAHOTO AOMa NPUBOAAT HECYLWMe KOHCTPYKUMW 3aaHus
K NpexaespeMeHHOMYy pa3spylieHnio. Jabul uabexartb onu-
caHHbIX NpobneM, HeoBXoaMMO paxe B OTCYTCTBUE nioaew
noanepXuBaTe B 3aropoAHOM AOME ROCTOSHHOMO .NPOXKBA-
HUS MWHAManNbLHO BO3MOXHYIO NNIOCOBYID TemnepaTypy.
W coenatb 3TO MOXHO NPY ROMOLWN 3AEKTPOKOHBEKTOPOE.
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4. MexceaoHbe, KOraa eule He BIJTIOYEHDB! U YXKe BLIKITIO=-
YeHb! BOOOrpeiiHblie KOTNbi;

5. HeobxopuMOCTL BpeMEHHCTO M BLICTPOro Harpesa Bo3-
ayxa B nomMeulerun (Hanpumep, 8 BaHHON KoMHare);

6. oborpes nepupepniiHbIX NOMeLLeHNA, Kyaa Heueneco-
06pas3Ho NpoknaabLIBaTL TRYObLI.

MOHTaX 9NeKTPOKOHBEKTOPOB — 3aHATNE MeHee TPYAOoeM-
KOe, YeM YyCTaHOoBKa NpubopoB BOAAHOIo OTOMSIEHNR: He Tpe-
6yeTcsa NnpoknaasIBaTh TPYO M NOACOEAMHATL K HUM OTONU-
TenbHbie Npubopsl. [LOCTATO4HO MPOACXKUTb 3NEKTPONPOBOA-
Ky, KOTopyio Bbl Gyaete npoknaawiBate 8 ntobom cayuae,
ANs Npounx ObITOBBIX HYXA, U NOAKAIOYUTL SNEKTPOKOHBEKTO-
pbl K ceTu {purc. 70), a 15 3TOro MOXHO NPUrnacuTb 0ObIYHO-
FO anexTpuka.

OTeyecTBEHHAA NPOMBIWASHHOCTL BLINYCKAET OSCATKU
BWLOB 3NEKTPOKOHBEKTOPORB, KOTOPLIE MOXHO PasfennTb Ha

Puc. 70. NpunynnuannHan CXeMa MOHTaXa 371IeKTPOKOHBOKTOPOS.
1 - 9710KTPOXOHBEKTOPBI; 2 - KOMHATHINF TOpMOCTAT;
3 - anexTponposogxa
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caeayioule rpynnusi:

1. KOHBEKTOpPbI C TEPMOPETryNnaTOPOM AR aBToMaTtuyec-
KOr0O perynupoBaHva Temneparypbl BO3AyXa B NOMewieHun
(3BMNA, 3BYA);

2. KOHBekTOphl C OGeccrTyneH4aTbiM perynupoBaHuem
MouwHoCcTH (IBMNB, 3BYB);

3. KOHBEKTOPbLl CO CTYMNEHYaThiM PEerynupoBaHueM Moll-
Hoctu (3BNC, 3BYC);

4, KOHBeKTOpb! C TepMoBbIKAoHateneM (3BT, IBVYT).

K kakoMy TUNy OTHOCUTCS NMPUINAHYBLUNACSA BaMm SAEKTRO-
KOHBEKTOP MOXHO y3HaTb MO MapKuMpoBKE Ha ero xopnyce.
BocTaTtoqHO ObiTb 3HAKOMbLIM CO CReAyIoWMN YCAOBHLIMU
o603HaYeHNAMM:

3B - anexTpoKOHBEKTOP,

M - HanonbHLIA,

Y - yHuBepcaneHbii,

A - C TepMOperynaTopom ans asToMaTMiecxkoro perynu-
poBaHNUA TeMnepaTypbl BO34yxa B MometweHnn,

B - ¢ 6eccTynenyaTsIiM peryimposasinem MOLLHOCTI,

C - CO cTyneHy4aTbiM perynmpoeaHnemM MouHocTy,

T — ¢ TepmMoBbiKIIOYaTENEM,

TennoBeHTUNATOPHI N TEN/IOBLIC NYILUKN

B oTaniume OT INEKTPOKOHBEKTOPOB, B TENAOBEHTUAATOPAX
KOHBEKUMA OCYWECTBNAETCA NPUHYAUTENbHBIM NyTeMm, Gnaro-
Aaps YeMy Harpee go3gyxa B NOMELEHUN NPOUCXOAUT B He-
cKonbko*pa3 GuicTpee. MpepHasHaveHbl Takue oborpesaren
Kak ons BPEMEHHOro, Tak U gns nocTosiHHoro oborpesa 3aro-
POJHOro Aoma.

B cocTtaB TennoBeHTUNATOPA BXOOWT HarpesaTenbHbIN
3NEeMEHT N BEHTUNATOP. BeHTuUNATOp OTBEYaeT 3a npuHyau-
TENbHYIO KOHBEKLNIO, HACUNLCTBEHHO NPOroHAR BO3AyX Yepes
HarpesaTensHbiil 3neMeHT. OH Xe ABNSEeTCA NPUYNHOK rnas-
HOTO HepocTaTKa TENNOBEHTUNATOPOB ~ WYMHOM paboTul. Ha-
rpeBaTenbHblil aneMeHT MOXeT BbiTe CNMpanbHbiM, CTaNbHbIM
(T3H) nnun kepamudecknm. Mnowans Harpesa HarpeesarTeNs-
HOrO 3NneMeHTa OTHOCUTENbHO HeBenuka, 1 YTobbl Nporoxsae-
MbIA Yepe3 Hero BEHTUNATOPOM BO3AYX YCNeBan HarpeTbes,
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HarpeBaTesib SOMKEH UMETb BLICOKYIO TemfiepaTtypy. Hem
MeHblue NAoWafb HarpesaTesibHOro 3nemeHTa, TeM Bbllue
aomkHa BuiTe TeMnepaTypa Harpesa. A 9T0 3Ha4UT, 4TO Rarpe-
BaTenb C HE3HAYUTENLHOW NAOWAABIO HarpesaTeNLHON MNo-
BEepPXHOCTU (Kak y cnupanu) 6onbwe "cxuraer” kucnopeaa,
a Takke NLINM U MUKPO4aCcTUL, COAEPXKALIMXCA B BO3Ayxe.
Npu 3TOM NOABAAETCA YCTONUMBLIN HeNpPUATHLIR 3anax. Bonk-
wias 4acTb COBPEMEHHbBIX TENNOBEHTUNRTOPOB UMEET MeTan-
nokepaMnyecKkinii HarpesaTenbHblii 3N1eMeHT ¢ OYeHb pasBu-
TOM NOBEpPXHOCTLIO. MMeHHO 6Gonbluas nnowanb Harpesa-
TONLHOW NOBEPXHOCTU NO3BONAET TENNOBEHTUNATOPaM ad-
dekTBHO paboTaTb NP MUHUManNLHON TeMnepaType Harpe-
8a, B pe3ynbraTte KOTOPOoi NPONCXOAUT "CXuraHue" MeHblie-
ro KonuyecTea KMcnopoaa.

CoBpeMeHHbIe TeNIOBEeHTMARTOPL! MOLWHOCTLIO A0 2,5 KBT
OTAVNAIOT KOMNAKTHBLIE pa3MepaMn N BbINYCKAlOT B HaNoMb-
HOM WAU HACTEeHHOM ucnonHexsun. Bonbuas YacTb TENNOBEH-
TUNATOPOB UMEET BO3MOXHOCTb CTYNEH4YaTON PEerynupoBkn
MOLLHOCTU U CKOPOCTH BO3AYWHOro Notoka. HekoTtopuie Mo-
Oenv B neTHee BpeMs MOryT 6biTb MCNOMbL30BaHL! Kak 06biy-
Hble BeHTUNATOPL!. Bee npnboput 06opynosaHbl YCTPONCTBA-
MW 3aLLIUTHOrO OTKIIOYEHUA.

B nomelleHusix C BLICOKMMW NOTONKAMY, OTannmMesaeMbl-
MU TENNOBEHTUNATOPaMK, PEKOMEHAYIOT AONOAHUTENbHO
ycraHasnmBaTe O6bi4HbIE NOTOROYHbLIE BEeHTUNATOPL. Bna-
ronapA UM NOABUTCHA BO3SMOXHOCTb HanpasnaTb HarpeTbii
BO34yX BHM3, TeM caMuiM obecnednsasa Bonee paBHOMep-
Hbili nporpes noMmeultenusi. Kpome TOro, ycraHoeka noTo-
NOYHBIX BEHTUARATOPOB NO3BOASET COKOHOMUTbL BNEKTPO-
aHepruio,

TennoseHTUAATOPL Gonblloid MotHOCTU (Bonee 5 kBT)
Ha3LIBAIOT "TennoBLIMM NyLkamu”. X ncnonbayloT Ana 6uicT-
POW NPOCYLWIKKN ChiPbIX N BAGXKHLIX NOMeUleHUA (B 4aCcTHOCTH,
TONbKO 4YTO OTAENaHHbIX KOMHAT), a Taikke ONA OTONNEeHUN
bonblunx nomelleHnit n o6orpeBa OTKPLITLIX NPOCTPAHCTB.
Onst oTonnerns Xunbix NnomeLlteHunit, tem 6onee B HeGonbux
3aropoaHbIX AoMax, TeNNosLIe NYLWKN He NoAXOANT.

Mpn nokynke TEnNOBEHTUNATOPA WKW TENAOBOW NYWKM
cnepyeT 06paTUTh BHUMaHWE Ha CneayioLmMe MOMEHTHI.
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1. Ilyqwe, ecnn HarpesaTtenbHbili anemeHT 6yaer kepamu-
YeCcKuMm.

2. Bentnnatop gponxeH pabotatb Kak MOXHO Tuiue
(8 aTOM cny4ae anekTpooborpesarent 6yaer cTouT gopoxe).

3. Perynuposka TeMnepaTyps Bo3ayxa B oborpesaeMom
NOMelLLEHKM AoXHA ObiTb TOUHOMN.

4. HeoOx0oguMo Hanuune CUcTemb! 3aiuvtel npubopa ot
neperpesa. X

KoHeuHo, MOXHO NOBEepWTL Ha CNOBO Npoaasuy, B3axned
pacxsanmealoweMy NPUIMaHYBLIKACS BaM TOBap, HO Ayywie On-
po6oBaTb NOHPaBUBLUMIACSH TEIUIOBEHTWIATOP B Aene, HTO Ha-
3bIBaETCA "HEe OTX0AA OT Kaccu". PekoMeHayeM obpatuTeca
K npoAasLy ¢ NpocbOOi, B KOTOPOI OH HE UMEET Npasa BaM OT-
Ka3aTh, — BK/IIO4YUTL TEMAOBEHTUARTOP MUHYT Ha 20-30 8 He-
GONBLLIOM 3aKPLITOM fIOMELLEHNN. STOro BpeMeHW BrnonHe Ao-
CTaToMHO, YTOOL NPOBEePUTL, KaxK BeaeT ceba oborpesartenb:
nagaeT v HeNPUATHLIA 3anax, WyMUT, CYWUT AM BO3AYX U T.4.
B kpaiiHem cnyyae, ecnn ¢ NpoaasLOM He yaaeTcs [OoroBo-
PUTLCA, MOXHO NPUOGPECTH BCEro OAUH TEerUIoBeHTUNATOD
1 onpo6osare ero 8 4OMalLHUX ycroBusix. Ecnm npu6op ycTpo-
VT Bac 10 BCEM napameTtpam, TO B AanbHeliem MoxHo byaet
DOKYNUTL elle HeCKOALKO TensioseHTURsITopos. Ecnu xe OH
noxkaxet ¢ceba He C ny\weil CTOPOHb, TO Y BAC ecTb 10 3aKoH-
HbLIX HEW, H& NPOTHXEHUW KOTOPLIX Bbl MMEET NPaBo BepHYTb
HeKa4eCTBEHHLIA TOBAp (€CTECTBEHHO, NPU HANNYUMK YeKa).

Tennoaxxymynaropsi

HouHble axkymynaTopul Ternna — AOCTaTo4HO HOBLIA MPO-
BYKT Ha POCCWACKOM phiHke. faHHbie npubopkl paccunTaHul
Ha 3kcnayaraumio B HOYHO® BpeMs CyToK, Korga Aeicrayer
ALTOTHLIA Tapud Ha anexTpoaHepruio. Mcnonb3osaHue Hou-
HbIX aKKyMynsiTOpPOB Tersia ¢ HegasHero BpeMenn CTano Bhl-
rogHo n 8 Poccuun, rae no npuMepy esponeiickmx cTpaH 6o
BBeleH pasHbit Tapud Ha NONb3oBaHUE ANEKTPOIHEpruen
B AHEBHOE 1 HOYHOE BPEMS CYTOK. .

MpuHumn paboTel HOYHOTO akKyMyAsiTOpa Terna aHanorvi-
4eH pycckoii neyu. Npubop HakanAvBaeT TenNo Ha NPOTHXe-
HWK BCE HOYM, KOrBA Harpy3ki Ha aNneKTPOCETb MUHUMAIbHDI,
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a YTPOM OTKNIOYALTCH OT CETU U HaYMHAST OTAABAaTL HaKoneH-
HOe 3a HO4b Teruio. Mocne oTkoueHna TOHOB 3NEKTPUYECTBO
noTpebnset ToNbkO HeGOALLWION BEHTUNATOP, KOTOPLI HarHe-
TaHeT HarpeTLi BO3AyX B NOMELLEHUH HA NPOTAXEHUN BCErO
AHA, 0O Cnenyowen Ho4n.,

AnexrTpokanopundepni

ArexTpokanopudep ycrniewHo obveguuneTt B cebe dyHk-
uvW aneKTpoHarpesarenbHoro Nnpudopa n seHTunatTcpa. Kox-
CTpyKUMs anekTpokanopudepa no3soAfeT ynpaenaTk NOTO-
KOM Harperoro ao TpebyeMoi TemMneparTypsbl Be3gyxa. Tunuy-
HEIM NPUMEPOM NOoACOHOR KOHCTPYKLIMM ABNRETCA CYHUNKa
BN PyK, C KOTOPOW Mbt CTaNKusaemcsa B 0SLUeCTBeHHbIX Tya-
netax. Mo cym cBCe, CylsKa - TOT Xe anekrpokanopudep,
HO Manoii MOLYHOCTHU, NPELHAsHAYEHHbIA ANA ToYe4HOro 060-
rpesa. NpuSopamu, aHanorMuHbLIMK CyLIMIKE DNS LYK, MOXHO
OTannMBaTL Y LEenbie NoMeLLeHun.

N8 Havana paccMOTRUM HeZoCTaTKM anekTpekanopride-
pos. Nodemy? MoTomMy 4TO 3nexTpokanopudeps 06nanaloT
PRAOM MUHYCOB, 3aTPYAHSIOLMX UX UCMOML3OBAHWNE B XXWUNbIX
noMeterusix. Bo-nepssIX, OHY N3[AI0T CUNbLHLIK LWYM, CpaB-
HUMbLIA CO 3ByKamMy aBToMobBuR, paboTaiowero 8o Aeope fo-
ma. B undpoeom axsusaneHTe 310 35-55 gb. Bo-8TOpHIX,
NPy OTONNEHUU NOMELLEHNA dnekTpokanopudepom pasHmua
TemnepaTtyp y nona #t Noa NOTOSRKOM CAULLKOM BEAWUKA, 4TO
gefieT K YCUNEHHOW UMPKyNauuu Nbin ¥ BO3SHUKHOBEHUIO
CKBO3HAKOB Ha ypOBHe nosna. JlaHHkin HefoCcTaToX No cunam
NpeononeTsb, @CNV AONONHUTENBHO YCTAHOBWTb MOTONOYHbIE
BEHTUASITOPLI, KOTOPbLIe OyRYT Pa3rOHATbL HarpeTuii BOSAYX,
CKOMMBLUMACA NOA NOTONKOM. KpoMe TOro, ucrnonb3osaHne
NOTONOYHLIX BEHTUNSTOPOB MO3BOSINT CHWU3UThL 3aTpaTttl Ha
oborpes xunbA Ha 15-30 %.

C Aapyroit CTOPOHL, anekTpokanopudepot MoryT OuiTb
€ 60AbLMM YCNEXOM UCNONBL30BAHL! ANS OTONNEHUS HEXWABLIX
NOMEeLLIEHN C NOBbLILLEHHON BNAXHOCTLIO, Kak BAHHAA KOMHa-
Ta wan Noasan, roe NPoYne oTonuTenbHble NPUGOPLI CKaxXyT-
cs ManoadPeKTNBHLIMUN U, C SKOHOMUYECKON TOUKN 3PEHNN,
youiTOouHbIMU, InekTpokanopudepsl No3soNAT ObICTRO NPO-

243



CywnTb Chipoe WNnM TONLKO YTO OTAEeNaHHOe NOoMeLUeHUe,
a Taicke GbICTPO HarpeTh "OCTHIBWYIO” B OTCYTCTBUE XO3SIeB
KOMHary.

Ha poccnitckoM pbiHKe LWMPOKO NPeACTaBReHb KakK oTeye-
CTBEHHbIE, TaK U WUMNOPTHLIE 3nekTpokanopudepn. Croun-
MOCTb aneKTpokanopudepoB HUXE, HEM BNEKTPOKOHBEKTO-
pOB ¥ nanyyalowmx naHenen.

Tennossie 3aBecsl
Tabnnua 47. TeXHUUECKAR XapAKTEPUCTHKE
anexTpoxanopudepos K3 (Poccus)

lfaGaputubie | Mow- [Bec, [fipousmoam- |CkopocTs

Mogens pa3Mopmi, HOCTY, Kr | TONbHOCTL, |NOTOXE HA

MM xBr m3/y sbixone,

M(cex

K3-3T | 170x250x450 3 9 280 17
K3-4,5T | 170x250x590 4,5 13 420 1,8
K3-6T | 170x250x740 6 16 560 1,9
K3-6TB | 170x330x450 6 16 560 3,5
K3-7,5TB | 170x330x450 7.5 16 560 35
K3-9T8 | 170x330x590 9 19 840 38
K3-12T8 | 170x330x740 12 23 1100 39
K3-12TB | 305x330x450 12 23 1100 3.3
K3-18TB | 305x330x590 18 28 1680 3,6
K3-24TB | 305x330x740 24 33 2240 3,7

Ontol 3 Hanbonee nonynapHLIX Pa3HOBUAHOCTEN INEKT-
poxkanopudepos SBASIIOTCA TENNOBLIE 3aBECHI, NO3BONSIOLLINE
paspennTb 2 cpeab!: C TennuiM BO3AyX0B BHYTPU NOMELWEHUs
1 C XONOAHBLIM BO3AYXOM CHapyXw Hero. MoToku Tennoro Boa-
Ayxa, nayuwe ceepxy unu ¢ 60K0B ABEPHOro npoemMa, npe-
NATCTBYIOT yTe4YKe Tenna n3 oraninBaeMoro NOMeLeHnsa Ha
yAuly, B TO Xe BpeMS He 80nyckaa NPOHUKHOBEHUA YAUHHOMO
Xonoja B ovannveaemMoe nomeluenune. Mpu 3axkpuiToi Osepn
BO3AywWHas 3aBeca aBTOMATUHECKU NepeBOAUTCA B SKOHO-
MWYHBIA pexuM. YCTPOUCTBO TENNOBLIX 3aBEC NO3BONAET C3-
KOHOMWUTL 3aTpathl Ha& oTonneHne npuxoxeir Ha 15-20 %,
He roBops yxe o komoopTe. TennoBble 3aBeCkl KOMNEHCUpyY- -
10T TENAOBLIE NOTEPU, 3a0EPXVBAIOT NbiNk U NYX, NpeAoTepa-
WAKDT CKBO3HAKN 3UMON U paBoTaloT KaK BEHTUAATOP NeToMm,
YimeHHO noaTtomy mx obnoboBany MarasvHbl ¥ o6LLECTBEH-

244



Tabnuua 48. TexHUYECKAN XaPaKTEPUCTHKA FOPUIOHTANbHBIX
Tonnosuix sasec K (Poccun)

Moaens faGapuribie |Mowt- | Mpousso- | Buicota | Crxopocts
Pa3Mepbl, MM [HOCTb, | aurvesib- | YCTEGHOB-| NOTOXA Ha
xBr HOCTR, xu, M | BbiXone,
pad/y M/COK
K3-12H 260x1150x500 | 12 1800 2,5-3 8
1800
K9-15H 260x1150x500 | 15 2300 8-3,5 8,5
2300
K9-18H 260x1650x500 | 18 1600 2,5-3 8,5
1600
K3-18H 260x1650x500 | 18 2000 3-3,5 8,5
2000
K3-18H 260x1150x500 | 18 2300 3,5-4 8,5
2300
K3-18H 260x1650x500 | 18 2400 3,5-4 8,5
2400
K3-30H 260x2200x500 | 30 3600 2,5-3 8,5
3600
K9-36H 260x2200x500 | 36 3600 3-3,5 8,5
3600
K3-45H 260x2200x500 | 45 4800 3,5-4 12
4800
Tabnniia 49. TEXHAYOCKAR XaPAKTOPUCTHKA BOPTHKANbHBIX
TennoBwix 3asec K3 (Poccus)
Mognenn | faGapurhbie Mouws- | Bec, |Nponasogu- | CxopocTs
pa3mMsepet, M HOCTDH, Xr TeNbHOCTL, [MOTOKA Ha
xBr m3/y BbiXoAe,
m/cex |
K3-7,5C | 220x330x810 7.5 21 700 2
K3-12C [ 250x470x1800 12 50 1260 19
K3-18C | 250x470x1800 18 50 2400 4
K3-24CB | 250x470x1800 24 54 2500 4,1
K3-30CB ] 250x470x1800 30 54 2500 4,1
K3-36C | 320x470x1800 36 74 3600 3,6
K3-45C | 320x470x1800 45 74 3600 3,6
K3-60C |540x470x1800 60 88 6000 3
K3-72C | 540x470x1800 72 98 7200 3,6
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Tabnuua 50. TexHnuecKkas XxapaxTepmucTMxa
Tennosbix 3asec "Frico” (LLiseyun)

: Mpouaso- | Makcumanbkbie
Mopent | faGapurthuio Mow- AvTtens- | pPaamepw asep-
pasmMepbl, Mm| HOCTD, HOCTbH, HOro npoema, MM
xBy m3/4  jBbicoTa |wmpuna
AC 206 | 985x240x250 5.6 1200 2,5 1
AC 209 | 985x240x250 9 1200 1
AC 210 ] 1500x240x250 10 1900 1,5
AC212 | 1500x240x250 12 1900 1,5
AC 209 XL | 2000x240x250 9 2600 2
AC 215 XL | 2000x240x250 12 2600 2
AC 308 | 1000x400x495 8 1800 3,5 1
AC 312 | 1500x400x495 12 2700 1,67

Hble noMeLleHMsa, "nNponyckawllue Yyepea ceba” aHaumTeNb-
Hble NOTOKWU foaen.

PA3AEN 3.
NYYUCTOE OTOMNNEHUE

Ewie Heckonbko neT Hasan B POCCUN HUKTO W He Chbiwan
O CywecTBO8aHMM NY4UCTOrO OTONAEHUS, B TO Bpems Kak
8 Espone uanyuaioume anexrpooorpesarenan NponsBoasT
Ha npoTaxeHun 6onee 20 net. CerogHsa cuTyauua MeaneHHo,
HO MeHsieTcA. Poccuickunii notpebutesb NOCTENEHHO OcBan-
BaeT PLIHOK 3nekTpnuyecknx oborpesateneii, HO NPOJONXAET
C ONAacKoit OTHOCUTLECH K "HOBUHKaM". A 3pa! Ha aaHHbIl MO-
MEHT gTonNexne Ha 6a3e aNeKTPUIECKUX U3NYYAIoLWMX naHe-
neii He umeeT cebe paBHbIX HU NO TENNIOTEXHUYECKUM, HYt NO
IKOHOMUYECKMM, HU NO IKOSIOrMHECKUM napameTpam. Hem xe
OGbACHAETCA NPEBOCXOACTBO NYHNCTOro OTONNEHUN?

Aevictene nanyuaowmx navenen (nnm -UK-naneneit) or-
NVYHO OT paboThl KOHBEKTMBHLIX O6orpesaTenei U GCHOBAHO
Ha nNpuvHUMNe TennoBoro uanyvenus. UK-naHenn wanysaor
LVIMHHOBOAHOBLIE TEMNNOBLIE Y4N, AHANOTNYHBIE@ CONHEYHBLIM,
KOTOpbie 06GorpeBaloT TOMLKO MOBEPXHOCTW, HaxoAasuwecs

246 )



B nofe ux aencteus. Te B CBOIO ouepeab OTAAIOT BTOPUYHOE
TENJIO OKPYXAIOLWEMY UX BO3RYXY. VIHBIMKU CnoBamu, Npu ay-
YUCTOM OTONNEHWU OTNAAaeT HEAGXOANUMOCTL TPATUTL BHep-
rmio Ha oborpes “nuwHero” Basgyxa. Temnepatypa 8 nome-
weHu, oTannnMeaeMoM AJIMHHOBONHOBLIMKU o6orpesarensn-
MW, MOXET BbiTh OTHOCUTENLHO HXAKOK, OQHAKO HaxoasALume-
C5 B MOMELLEHWM MNOAKN TOr0 HUKAK He MOTYT NOYyBCTBOBATh.
OLwyuleHve TennoBoro komegopTa Co3naeTcst He TONLKO U He
CTONBLKO TEMMEPATYPON OKPYXAIoWEro Boaayxa, CKONLKO Te-
MW TensoBLIMU Ay4amu, KOTOPbLIE NONagaloT Ha OTKPbITHIE
Y4aCTKV YeNOBEYECKOro Tena, NoaoBtHO CONHeYHOMY NPUNEKY
8 MOPO3HbIN ASHb.

B owinuve ot KOHBEKTMBHLIX O6orpeearteneit MK-nanenu
He KCNOALIYIOT BO3AYyX ANIA PACNPOCTPaHeHuA Tenna, noaTo-
My obGecneuuMBaloT ONTUManbHLIA TeMnepaTypHbli 6anaHc
B nomeuienny. OHKU PaBHOMEPHO U3NYYaIOT TENo: TeMnepa-
Typa y nosa v nog, NOTONKOM HaXoAuTCHA NPUMEPHO Ha OOAHOM
yposhe (puc. 71), a TeMnepaTtypa NOBEpXHOCTY Nosia U npea-

Puc. 71. Cxema gercreus UK-navensn:
1 - UK-narwens nog noronxom; 2 - noronox; 3 - non
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MeToB 6113Ka K TeMnepaType BO3ayxa BHYTPU NOMELLEeHUA.
EcTecTBEHHO, 4TO B JAHHOM Criy4ae He BO3HUKaeT UHTEHCUB-
HbIX KOHBEKLMOHHBIX NOTOKOB, B CBSI3N C 4eM CHUXAeTCH Unp-
KyNsIUMA B8 BO3AYXe NbUIN ¥ APYIMX 3arPASHAIOWMX BeLLeCTs.
Kpome 3Toro, manydaiowme naHenm He MEHsIOT YPOBEHb
BRAXHOCTY B NOMELISHUN U He "CXUraioT” kucnopoa. MMeHHo
NO3TOMY UX 4aCTO YCTaHABANBAIOT B MEQULIMHCKUX M AeTCKNX
yupexaeHuax. B yactHocTn, 8 Poccuu ayyucroe otonneHve
Bnepsbie 6biN0 ONPoBoBaHo B rocnutane uM. BypaeHko.

HomuHaneHuid KNO UK-nanenei npesocxopgut KNA xoH-
BekTuBHbIX o6orpesaTeneit: 90 % npotve 60-70%. 310 06bL-
FICHRETCA TeMm, HTO NPV KOHBEKTUBHOM cnocobe o6orpesa xu-
Avuia CYLLeCTBEHHaA 4YacTb aNeKTPo3Heprun, okono 10 %,
yxoguT Ha GecrnoneaHbiit Nporpes BO3AyXa No4 MOTONKOM.
DnvrHosonHoBLie Xxe oborpesaTteny rpeloT He Kybudeckue,
a KBaapaTHbie MeTPLI, He 06beMbl, 8 NOBEePXHOCTH, He BO3AyX,
a mogeid. OHY NPOrpesaioT AWllb TY 4acCTb NPOCTPAHCTBA,
B KOTOpPOIA HaxopsTcs itoau, Takum o6paaoM, oTnagaeT Heob-
XOAXMOCTb KOMAEHCHPOBaTb TEMAONOTEPU B TOM 4acTN NoMe-
LeHWA, KOTOpas PAcnoNOXeHa Bbille YeNOBEe4eCKOro pocTa.
YeM Bbilie MOTONKY B NOMELLLEHNW, TEeM 3amMeTHee OKasbisa-
eTcs IKOHOMUA aHeprun. B cpeaHeM skonomusa npu MK-oton-
neHwnun coctasnset ot 30 po 65 %.

Harpes Bo3ayxa vany4aiownmMy naHensMu ocyliecTsns-
eTca ¢ 6GOonblueil CKOPOCTLIO, HEXONN NPU KOHBEKTUBHOM
cnocobe otonnerun. AT0 OOLACHASTCH TeM, YTO NOBepPX-
HOCTb TENAOOTAAYN OT HarpeThix nona v npeamertos 8 5-10
pa3 6onblue NOBEPXHOCTU TENNOOTRAAYN TPARHUUWUOHHBLIX OTO-
nuTenbHuix Npubopos. K ToMy Xe Tennosuie NOTOKU HauynHa-
IOT NMTLCA CPa3y Xe nocne eknioveHuss UK-narnenei B cetb.
Mpy BpeMeHHOM OTKAIO4EeHNWN ANMHHOBONHOBLIX cGorpesaTte-
neit Temnepatypa 8 nNomeweHnn A0Nroe BpemMs HaxXoOgUTCA
Ha TpeGyeMOM YPOBHE 3a CHET aKKyMyNsauMn Tenna B KOHCT-
PYKUUSAX NOMELEHNA U B CTaTu4HbIX Npeamertax. B cnydae
Tennonoteps HeobGxoauman Temneparypa MOMEHTaNbLHO
BOCCTAHABNVBAETCA.

BuicTpopeiictane UK-naHened naeanbHO NOAXOAWUT ANA
MCMoNb30BAHWA TepMoCcTaToB. Yem Gonblie BpemMeHU Npoxo-
DAT C MOMEHTa Ha4ana Harpesa, TeM Yauie 6ypet TepmocTar
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BKMIOYATL CUCTEMY, HO Ha BCe Gonee 1 Gonee KOpPOTKUE Cpo-
K. VHbIMU CnoBamu, npy BOCTUXEHUW YPOBHA 3amaHHOMR
TEMMNEPaTypH TEPMOPErynsaTop OTK/HOYMT Nnogavy aNeKkTpo-
3Heprum; Yepea HeKOTOpOe BpeMS OH CHOBa BKIIOYUT CUCTe-
MY OTONNEHUSA N HA BTOT Pa3 OTKAIOHNT €€ YyTh paHbwe, YeMm
TemnepaTypa SOCTUrHeT 3aaHHOro YpoBHe, TakK Kak fiy4uc-
Taa CUCTeMa MHEPUMOHHA, W TemMnepartypa cama AOCTUrHeT
HYYXHOIO YPOBHA SaXe NPY OTKNIOYEHHOM NUTAHUW. TakuM 00-
pa3oM, 8 XOpOLWO yTenneHHoM nomewerny NMK-cuctema 6y-
AeT 3aKcnayaTuposaTbCa Bcero 15-20 MUHYT B 4ac, a TO
¥ MeHbuwe. B kopupope, rae Tenno yxoavT Yepes3 NOCTOAHHO
OTKPLIBAKOLWMECA ABEepU, cucTema GyaeT paborark yxxe 35-40
MUHYT B 4ac. MNpuyeM, 4eMm Bbitue Temneparypa Bosgyxa Ha
ynuue 1 Yem Ayudlwe TenaousonaumMa aoMa, TeMm pexe Gyaet
BKAIOYaTLCS cuctema UK-otonnenus.

Kak v mobyio gpyryio SAeKTPUYECKYI0 CUCTEMY OTOMNNeHus,
UK-cuctemy oTnvyaeT ynobGTBO perynuposaHis TeMmnepary-
pbl B KaXOOM OTASALHOM MNOMELWEHWN He3aBUCUMO OT OC-
TanbHLIX MOMeLUeHNIA.

K npouvM AOCTOMHCTBAM CUCTEMBI IYHMCTOr0 OTOMNEeHUA
OTHOCATCSH:

1. MOBUNBHOCTL CUCTEMb! (€CNW Bl HE UCNOJIb3YETe 3aro-
pOoAHbLIf AOM B 3UMHee BpeMs roaa, To MK-naHesniv MoXHOo oT-
KNIOYNTb SO BECHbI);

2. BNaroycTonunuBOCTbL W noxapoﬁeaonaCHocrb oTonu-
TenbHbIX NpUbopos;

3. GecwyMHOCTb RaboTbi;

4, nerkocTs oGenyxuesanua —~ MK-otonneHne He Tpebyer
crneuuansHoro oBcnyXvsaHua, KpoMe NepUoRNYECKoro npo-
PnNaKTU4eCKoro ocMoTpa;

5. npocTtoTaW pelwesnaHa MOHTaXHbIX paboT — Ha MOHTax
UNK-cuctemsb! yiiaeT scero asa-Tpu AHS;

6. BONroBEYHOCTE CUCTEMbI — CPOK CNYXGbI M3NyHaIoWmx
naHenel cocTasnsieT QKON 25 neT, a rMNOTeTUHECKU U TOro
fonbwe (NPOCTO. ANVMHHOBOAHOBLIE OBOrpeBaTenn MnosiBv-
ek Beero 25 net ToMy Hasaa, noaToMy noka o 6onee gnu-
TeNLHOM CPOKE 3KCnAyaTauvy MOXHO BblCKa3biBaTb TOSBKO
npeanoscxXeHvst).

249



HUK-o6orpesarenn

OCHOBHbLIM KOMNOHEHTOM MIYYUCTON CUCTEMBI OTOMNEHUS
ssasetca UK-o6orpesaTtens. ITO CTaNbHOW NMPAMOYroONbHLIN
nNpuBop, NOKPLITLIV XAPOCTOMKOW Kpackoi. Ha obpalleHHoM
K Nnoay cropoHe oborpesatensi pacrnonoxeHa OTpaxaiowan
NNacTUHA U3 BLICOKONPOYHOrO0 aHOAUPOBAHHOIO aNIOMUHUA,
B KOTOPYIO BMOHTUPOBAaH HarpesartefbHLIA 9NeMEHT, cnupans
vnn TOH. Beibnpas NK-naHenb, o6patute ocoboe BHUMaHvie
Ha TUN HarpesaTenbHOro anemMeHTa. MlaHenn ¢ OTKPLITOIA Crivi-
panbio HeAOArOBEYHLI U CIUIOHHLI K Neperpesy, NosToMy cne-
[yeT o1aasaTtbh npeanovTeHne Mogenam ¢ TOHamu. Ha nportu-
BOMONOXHOW CTOpOHe Npubopa HaxoAuTCs cuctema kpenne-
HuA. Mexay Kopnycom v oTpaxaiouwieii NaHensio BO MHOMMX
MOAENAX NPONOXEH NOXAPOCTORKUA TENNOUIOAATOP N3 MU-
HepasnbHOro sBonokHa. 90 % 3neKTPo3HEPrn, UCXORNALLEA OT
HarpesarvenbHOro anemexTa, Npeobpasaynach B TErnosoi no-
TOK, OTpaxaeTcs OT aniOMUHUEBOW NaHeny n HarpasnseTcs
B CTOpPOHY oborpesaeMuix MOBEPXHOCTEN (nona, NpeameTos
n nogeit). Mpu 9TOM TeNNOBLIE NyYW PACXOAATCA NnepneHan-
KYNSPHO AnuHHOM ocy UK-naHenun nog, yrnom 45° k seprukani,
OctanbHbuie 10 % TennoBoi SHEPruM YXO4UT Ha Harpes BO34y-
Xa, CONPUKAcaloLerocs ¢ OTpaxaioweh NNacTUHONA.

Ha poccuiickoM pbiHke oTonuTenbHoro o6opyaosaHua
wupoko npeacrasneHsl UK-nanenu cnegyiowmx ovpm:
"Pyrox" (Hopserus), "Frico” u "Energotech™ (llsenus),
"Phenix" (Yexus). Ho xo4eTcs 06paTuts 0coboe BHUMaHue Ha
ONVMHHOBONHOBLIE 060rpesaTeny OTe4eCTBEHHOrO NPOU3Boa-
cTea. W, B nepByio ovyepeab, Ha oborpesarenn "JAkoSlanH"
poccuinckoin komnanuu "TCT",

- Nanyyaowme naHenn "3IkoJlaitiH" — He NPOCTLIE aHanorun
MMNOPTHIX oborpesartesneii, & BrosHe CaMOCTOATENbHbLIe
npu6opbl, co3aaHHbIe ¢ yHeTOM pOCCUiACKUX peanvil. Mo He-
KOTOpPLIM TexHuyeckum napamerpam obGorpesaTtenu "3ko-
Nann” paxe NPeBOCXOAAT CBOUX 3apyBexHbix cobpaTses, Y4TO
He pa3 0TMeYanochb 1 CaMUMM MHOCTPaHHBIMYU NPON3BOANUTE-
namu. NotonoyHste oborpesaTtenu "IkoSlaiiH” paccunTaHbl Ha
HanpsixeHue 220 B, B TO BpeMa KaK MHOrve MMnNopTHuie NK-
nanenyu pa6otaioT npu 230/400 B. MNpu noaknioHeHUn nm-
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MOPTHLIX oBorpesarTenei K cetTn ¢ HanpsxeHwem 220 B Hens-
6eXHO NPONCXoANT NageHUE None3HON MOLHOCT NPUMEPHO
Ha 8,5 % (4TO, KCTaTN, HEOOXOAMMO YUNTEIBATD MPU pacyeTe
MOWHOCT oTonuTEenbHoro npubopa). Bce mopenn "3ko-
Nalin" cHabxeHbl T3HaMu u TennonsonaTopom. a u cTon-
MOCTb OTesecTBeHHbIX oforpesateneit B 1,5-2 pasa Huxe
CTOMMOCTU UMMOPTHLIX aHANOrOB.

Buasl sanycaiowinx naHenen

WK-oborpesarteny genat Ha 2 nogknacca: ANMHHOBOAHO-
Bkle 1 nHdpaxpacHsie. Y nHbpakpacHeix oborpesaTteneil Ha-
rpesaTenbHulil aneMeHT packansercs ao 700-800°C, noato-
MY UX elle Ha3bLIBAIoT "BbICOKOTEMNepaTypHbIMU™; ¥ ANUHHO-
BOJIHOBbLIX — BCero Ao 200-250°C, otciona BTopoe Ha3saHue —
"HU3KOTEMNEPATYPHbIe”. HarpesaTenbHblii 9n1eMeHT HU3KO-
TeMnepaTypHbIX o6orpesaTtenes BMOHTUPOBaH B8 MeTannMye-
ckuit kopo6, a uanyvaiowan NOBEpPXHOCTbL o6paboTaHa cne-
umansbHbiM MaTepuanom, obecneynsalolMM MakCMManbHoe
nornowuexsve Tenna M Haubonsuiee U3nyYeHue TennoBoi
aHepruv. HYacTo ana yeennyeHns nnowaam nanyJatotei no-
BepxHOCTN ee aenaioT ByrpucToi. Y BbICOKOTeMNepaTypHLIX
oborpesareneil HarpeBaTeibHbiA 9NEeMeHT OTKPbITO BMOHTU -
poBaH B oTpaxaloulyio nnactury. Hekotopeie pupmsl usny-
YaIoLLLYI0 NOBEPXHOCTHL BLICOKOTEMMNEepaTyPHbIX naHenen no-
KpPbiBalOT cneuvansHon KepaMuykon, No3BoAAIoOWeR CHU3UTL
TemnepaTtypy antoMMHUEBON NNACTUHBI U NOBLICUTL KO3dDN-
UMEHT N3Ny4YeHns Tennosoi aHeprn. HnakoremneparypHoie
u3nyyaiowme naHenn noxapobesonacHs! U NoaTomy 6onee
6naronpuaTHel A o6orpesa >XXuibix NOMELEHNA. BbICOKO-
TeMnepaTypHsie HMpPakpacHbIe NAHEAN B 3aKPLITHIX XUALIX
NOMeWEeHnaX NCRONbL30BaTb Henbasn! Bo nabexanne nyraHu-
ubl, o6pawlaem Bawe BHUMaH1e, YTO B HEeKOTOPbLIX U3aaHusX
ONMHHOBONHOBLIE oforpesarteny ¢ HU3KOTEMNEpaTypHbIM
HarpeeaTenbHbiM 3MEeMEHTOM OWNMBOYHO Ha3bIBAT UHpa-
KpacHbIMN.

OpHoi U3 cambix nocnegHux moaudnkauny HU3KoTemMnNe-
paTypHbix oborpesarteneit ABNAIOTCA TENIon3ayyaiowme 3ep-
Kana, y KOTOpbIX OTpaxalowmuin Cnow 0gHOBPEMEHHO BbINO/-
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HAeT GyHKUMKM HarpesaTensHoro anemenTta. Temnepartypa no-
BEPXHOCTU TENNOU3NYHAIOLLErO 3epKana He npesbiaeT 75°C.
Takoe 3epkano He 3anoTeBaeT B YCNOBUAX MOBbLILUEHHOM
BNAXHOCTH, NOXaAPOHe30NacHO U BKONOMNYHO.

YcraHoBka ANMHHOBOHOBbIX o6orpesaresiei

UK-oborpesateny BLIFOOHO yCTaHaBNMBaTh TaMm, rae Kpo-
M€ 3J1IeKTPUYLCTBA HET UBbIX UCTOYHUKOB SHEPrUK. X MOXHO
MCNons30BaTh B KA4ECTBE OCHOBHOIrO URKN AONOAHUTENLHOro
UCTONHMKA Tenna, a Takxe LNs NokanuHoro nporpera tpebye-
MbIX 30H {Hanpumep, Hag pabouum cTonom). MowHOCTL OTO-
NUTeNLHOM CUCTEMbE NPOCHAUTBLIBIOT C YYETOM TUNa nomelue-
HUS N BLICOTH! NOTONKOB, 8 TaKKe B 3aBUCUMOCTU OT Ha3Have-
HUS cucTemb! (OCHOBHAaR Unu ponondutTensHas). YrTobul yeno-
BeK 4yscTB08an cebn kom$pCopTHO, yaensHaa MowHocTb UK-
naHene# He DOMXKHA npeebiwaTth 120-150 Bt/M2.

YCcTaHaBaMBAIOT u3nydalouine naHenm Kak Ha cTeHax, Tak
1 Ha notonke. CTeHoBoe pasMeleHvie cHuxaeTt adpdexrus-
HOCTb PaboThl NaHenu NPUMepHO Ha TpeTb. Kpennetue nog
NOTONKOM NO3BONRET 0CBOOOAUTL CTEHLI 1 NON, HE YMEHbLUAN
XuAyo 30Hy. MOTONOUHBbIE MNAHENN KPEnaT Ha MOHTaXHOR ap-
MaType CUCTEMbI OCBEILEHUA, MadTHUKOBBIX NOABECKaxX unn
ropvaoHTanbHeiXx Tpocax. O6eiuHO UK-naHenn pacnonaraiot
6nmwke K OKHaM UnNu OBEPSM, FAe OHU UCTIONHSIOT POAb CBoOEe-
ob6pa3skbiX TENNOBLIX 3aBeC. ECnu na okoH Unu asepei ayer,
o6orpesateny MOHTUPYIOT Kak MOXHO BAvXe K HUM.

Mpun pasmewerHun MK-naHeneid HeoBXOAUMO y4UTHIBATL
pacnonoxenne Mebenu. He cnefyet MOHTUPOBATL ANUHHO-
BONHOBLIE 06OrpesaTeny B TeX TOUKaxX NOMELEeHUs, rae yeno-
B8EK NPOBOAUT MHOIO BpPEeMEHU (Hanpumep, Hap KpoBaTbio).
Nyuwie, ecnut Tennosbie ny4un BygyT napate Ha nloae Noa yr-
nom. HanmeHblwan BbICOTA MNogBeca uanydaouleil nasenu
DOSIXHA cocTasnATb 1,7 M OT nona. 3anpeLleHo MOHTUPOBaTL
nakeny psAgoM C BOCNAAMEHSAIOLUMUCH KOHCTPYKUUAMU NO-
MeleHns U NpeaMeTaMu NHTepsepa.

Ocobento addexTruaHO ncnonbaosatb MK-naHenn B 6onb-
WnX HeoTanNueBaeMbix NOMELLeHUsX, rae He TpebyeTca no-
CTOSIHHOE nojaepXxaHue BbICOKOW Temnepatypol. Mpu oton-
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NeHNK XMNbIX NOMELLEeHUA HeKoTopbie 0coB0 YyBCTBUTENDb-
Hble NIoAY MOTYT OilyLUaTL ANCKOM@POPT NPU AAUTENIbHOM Ha-
XOXpeHwnn B none pencrena UK-nanenen.

KcmGunupoaaniisie oborpesarenn

KoMmGuHnpoBaHHbie WA KOHBEKTUBHO-PARNALNOHHLIE
oborpesatenn NpeACTaBNEHbl MACNOHANONHEHHBIMN 3NEKT-
popaguaTopamu. Tennosas o0Tga4a Takux npuGopos NPounc-
XOOUT 2a CHET KOHBEKUMU Macha v TENNoOBOrQ U3ny4eHua oT
HarpeToi rnoBepxHOCTU Kopfyca. B HuxHel 4acTu KoMOuHU-
POBAHHOIrO OTONMUTENLHOTO NpUbopa PacnoNoXeH paauaTop,
KOTOpLIA HarpesaeT mMacno. KoHBEKUUA mMacnaa npoucxoguTt
ro caepywoweni cxeme: Harpetoe Macno BCruibiBaeT Hasepx,
a XoNoAHOE CTEeKaeT Mo Yxe OCTLIBWWUM CTeHkam paguaropa
8HWU3. B ConbluMKCTBE cny4aeB peryimposka MaciaoHanon-
HEHHbIX 3NeKTPOPaanaToOpPoB OCYUIECTBARETCA NPY NOMOLLU
anekTpoMexaHuyeckux Tepmoperynsatopos. Mpu atom pas-
6poc Temnepartyp gocrturaet 7°C, 4TO BReyeT 3a coboit 6onb-
wue noTepy saHeprmn. HecMoTpA Ha 9TO, MacIoOHanNotHEHHbIe
3nexTpopagmMaTopbl nonbayiTcs B Poccuu Gonbluwoi nony-
NAPHOCTLIO, YTO OOBLACHAETCA MX HEBONLWOW CTOMMOCTLIO
" ANTENEHBIM CPOKOM CNYXObi.

PA3AEN 4.
"TENJIbIE NONbI”

Cucrema HanonsHoro kabensHoro o6orpesa

B8 nepsoit nososure 90-X ropos Ha POCCUNCKOM PhiHKe NO- .
siBUNAcb HOBUHKA, Cpaly Xxe npusnexwan Kk cebe orpoMHoe
BHUMaHue, — cucTemMa HanonbHoro kabensHoro oGorpesa
Wy, Npole roBops, "tennbie nonbl”. "He3poposwit” nHTepec
K "TennsiM nonam” 6bin BNosHe onpasaaH. Y neno He Tonbko
B TOM, 4TO CTOWIK OHM GelleHHbIX AeHbIU, N0 TOrAawHUM Le-~

HaM, 1 KaK BCe qoporoe, Cpasy xe Ctain npegMmeTom soxae-
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NeHUA aNA Nioaeih ¢ pa3nuyHbIM ypoBHeM aoctaTtka. Cuctema
"Tennuie NOALI" Npepnarana KauecTBeHHO MHYID cxeMy 060-
rpeBa xunuuia, Gonee xkoMPopTHYIO ana yenoesexka. Hanom-
HUM, 4TO NpPW KOHBEKTMBHOM criocobe OTonneHus BO3ayX
B NOMeLlleHUN HarpeBaeTCA HepaBHOMEPHO W, TRaBHoe,
He Tak, Kak 3aTo YAoOGHO Yenosexy: Tennkii BO3ayx cKkannvea-
eTCcR Noj, NOTOAKOM, TO eCTb B 0Onacrsx, rae "He crynana Ho-
ra yenoeeueckan", B TO BpeMN kak BO3AyX Y Nona uMeeT Hau-
MeHbLIYIo TeMneparypy. B nomMeuleHunsax, 060pyaosaHHbiX cu-
CTeMOi HanonbHoro kabenbHoro o6orpesa, kKapTvHa NpoTu-
BOMNONOXHAA: TeMNepaTypa BO3ayxa Yy nosa Bbille, YeM Tem-
neparypa noj noToNKOM, 4TO 8 Gonbuiei cTeneHn oTsedaeT
NOTPe6GHOCTAM YEeNnoBeKa.

Ecnn B 90-x rogax poccusiHe Mano 4To 3Hann O "Tennbix
nonax”, HO MHOrMe O HUX MeYTanu 1, NPU HaNNuUMM 4oCTaTou-
HbIX fIeHeXHIX cpepcTts, 6binv rotoew nNpuobpectn niobyio
NPeanoXeHHYI0 UM MoAeNb, TO K Havany 21 Beka poCcUinckni
noTpeburtens ctan 6onee pa3bopunsbiM ¥ TpeBoBaTENbHELM,
Aa v nossonutb cebe "Tennsie nonbl” Tenepb MOryT He TOoNb-
Ko Goratbie niogu.

B ofuwmx yeptax cucrema HanonbHoro kabensHoro o6o-
rpesa npepacTasnaet coboii HapesaHHbLIA Ha CeKUMK SNEKTPpU-
Yeckuii HarpesaTefbHbiii kabesib, NPONOXEHHBLIA B Maccuse
nona - roa, NONOBLIM NOKPLITUAEM, NPAMO B BETOHHOM CTSXKe
{puc. 72). B nony xe NOMELLAETCH faTHKK, KOHTPOAMPYOWNi
noanepxaHue Tpebyemoil TeMnepaTtypsl. B yrnoBbix nomele-
HUAX C XONOAHLIMW HECYLLMMU KOHCTPYKUVAMU HarpesaTtenb-
HbiiA kabenb MHOTrAA NPOKIAaALIBAIOT NO CTEHAM ROA WTYKaTyp-
KY ¥y 06AMLOBOYHYIO MANTKY. MOHTaXHbIE KOHLbLI 3NeKTpu-
yeckoro kabens ¥ TeMnepaTypHOro pariuka NOACOSAVHAIOT
K TepPMOperynnTopy, YCTaHOBAEHHOMY Ha CTeHe, Ha BoCTyn-
HOM BricoTe. Mo curHany aaT4vka TeEpMOPErynsTop BKNIOYAET
unn oTKNIoNaeT anexTponuTaHne. Takum o6paaoM, cuctema
xabenbHoro oborpesa paboTaeT He BCe 24 4yaca B CyTKnm,
a TONbLKO TOraa, Korpa B 3TOM eCTb HeoBXoAUMOCTb, YTO COOT-
BETCTBYET NPUMEPHO B0-70-rPOUEHTHOR 9KOHOMUYN BNEKTPO-
3Heprun (NpU YCROBUMN NPaBUALHOrO pacHeTa MOWHOCTU Ha-
rpesatensHoro kabens). Mpu Harpese nona A0 3afaHHONR
TemnepaTtypb!, TEPMOPErynNaTop OTKAoYaeT cucteMy kabens-
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Puc. 72. Cxema MOHTEXa HarpeearenbHoro kabens:
1 - coeguHnTenbHan MyPTa; 2 - HarpeBarenbHbid xabens;
3 - gaTunx remneparyps nona; 4 - TepMoperynarop

L

HOro oborpesa, NO3BoNAst NONY HEMHOrO OCTLITL. U Tak Ao
6eCkoHeyHOCTU. NPOooONXUTENEHOCTL KAXAO0ro- uyxkna "Ha-
rpeBaHuna-oOCTLIBAHMA" 3aBUCUT OT MOLLHOCTH OTONUTENLHOW
CUCTeMbl U Tennousonauuy nomelleHusi. MHbIMU cnoesamu,
6naropapn HarpesatenbHoMy kabento 06bl4HbLIM NOA Npespa-
waeTtcs B H0AbWYIO OTOMUTENLHYIO NaHeNb, PaBHOMEPHO N3a-
NyHaloLLyio Tenno.

B nonHbIl KOMNNEKT CUCTEeMbl HANONLHOrO KabenbHOro
oborpesa BXOAAT anexTpuyeckuit kabens, TeMnepaTypHbIN
nartiuk, roppuposartan Tpybka guameTpom mMeHee 16 MM
LN yKnapkn patumka, Tepmoperynatop, onbrupoBaHHbLIA
yTenanTenb U MOHTaXHan fleHTa. TepMOperynatop Moxer
ObiTb KaKk NpocCTeiilnM, Tak U HageneHHbIM NCKYCCTBEHHBIM
WHTENNEeKTOM, 4YTO, eCTECTBEHHO, OTPa3nTCca Ha obulel cTou-
MOCTh cucTtembl. Hanbonee CnoXxHole TEPMOpPErynsTopbl OT-
CNeXvVBaloT He TONLKO TeMnepaTypy Nona, HO U Temneparypy
BO3AyXa 32 OKHOM. CyuleCTBYyIOT TEPMOPEryNATOPH C ABYMS
aartyvukamn, oS asBTOHOMHOIO OTCAEXWBAHWA TeMnepartypol
nona v Bo3ayxa. B goMax ¢ 60AbWNM KOANHECTBOM KOMHAT
nporpammMvpyemMbie TePMOPEerynsaTopbl MOXHO obbenvHute
B JIOKANLHYIO CETb 1 YNPABNATL MMM C NOMOLLIO KOMMbIoTepa.
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fina kaxporo noMelieHns ycTpanealoT CBOIO aBTOHOMHYIO
cucTemy HanonkHorae kafenwHoro oborpesa € OTAeNbHbIM
TepmoperynaTopoM. He pekoMeHAyiOT CMonbL3oeaTb 06w i
kabens AnA HECKONLKUX NoMelleHnid. B cuny cesoero pacrio-
JNIOXEHUA KAXB0E NOMEUWEHWEe MEET pasnunyHblie TennonoTte-
pu, NO3aTOMYy MpW NOAKIIOYEHUU HECKONbKUX NoMelleHui
K OAHOMY TEPMOPEryASTOPY pPeasbHbiii KOHTPONL 3a TeMnepa-
TYpOl/ BO3AyXa MOXHO ByaeT OCYLLEeCTBAATL TONLKO B OAHOMN
KOMHaTe — TaMm, rae ycTaHoBfeH TepMoperynstop. B ocrtanb-
HbIX NOMELLeHMA TemnepaTypa byaeT NMbo CAULLIKOM HU3KOW,
nMb0o CANLLIKOM BBICOKOM,

CeroaHs Ha POCCMIACKOM phIHKe NpeacTasneHbl CUCTEMBb!
kabenbHoro oforpesa NpPaKTUHECKn BCEX MUPOBLIX NPOU3BO-
omteneid, HanBonbwum aBTOpUTETOM NONLIYIOTCH "Tennble
nonu” ¢dupm "DE-VI” ("Danish Electrovarme Industry”) (Ha-
Hus), "Ceilhit” (Ucnaxus), "Tennonoke” (Poccus), a Takke
"Kima" (lLieeunn), "Nexon” (Hopserus) u "Ensto” (PuHnsiH-
Aus1). BeccnopHbiM €BpONEeACcKM NAEPOM B NMPOUSBOLCTBE
"Tennbix Nonos” asnsetca parckas koMnadva "DE-VI", ocHo-
BaHHana B 1942 roay. HarpeeaTtenbHble kabenu "DE-VI™ npono-
XeHbl Ha Kpbllwax otena "MeTtpononk” n MockoBekoi Ayms!,
a Takxe B nNony 06e3bsiHbEN BONbepsul B MOCKOBCKOM 3o0nap-
Ke K Nog NOABLE3[HEIMU NYTAMM K XpaMmy XpucTta Cnacutens.

MomnuTaxk "Tennpix nonos”

Bce cuctembl HanonAsHoro kabenbHoro oborpesa MOHTU-
PYIOTCSH 10 0AHOMN cxeme {puc. 73).

1. Ha cTeHe HameuatoT MECTO YCTaHOBKN TEPMOPErynsTo-
pa, rae-To Ha yposHe 1,2-1,4 M oT nona. Npu cosgarHum "ten-
NbiX NoMos” B NOMEWIEHYN C NOBLILLEHHON BAEXKHOCTLIO Tep-
MOPErynaTop MOHTUPYIOT 3a €ro npegenamu, B CyxoM MecTe,

2. Ot nona K MecTy yCTaHOBKW TEPMOPEryNAToOpa ASnaioT
wrpaby noa TOKoBeAyUIMe NPOBOAA HAarpeBaTensHoro kabens
U TeMNeparypHOro garyvka.

3. Ha 6eToHHOe OocHOBaHWe nona (MK CTapblil GEeTOHHbLI
non) yKNagaeiBaoT TENIOU30AATOP, Aabbl CHU3UTL O MUHUMY-
Ma yxoq Tenna BHu3. Bea Tennonsonauviv BHN3 6yaeT yxoanTe
noutu 50 % Tenna. TennoU3oAAUMOHHEIA MaTepuan AOMKeEH
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Puc. 73. Cxema MOHTaXa HanonbHoro xabensHoro oborpesa:
1 - spixomovarens; 2 - aseps; 3 - perynsrop; 5 - pacnaevwHas xopolxa;
6 - coenNHNTENbHLIC MyPTbi; 7 - MOHTRKHANA NEHTA; 8 - gaTyunK;
9 - yarpeBarensnas cexyus

o06napatb AOCTATOYHON XECTKOCTBIO, TEMTONPOBOAHOCTLIO HE
menHee 0,05 B1/m x °‘C 1 He TepsaTb CBOUX CBOMICTB Npy Temne-
patype no 100°C OO6biMHO ANnA 3TUX Uenei NCNONL3YIOT NPO6-
KY, XeCTKUV neHonnact, nonuypeTtaH nav GonbrnposaHtbii
noaunponunaeH (NPonuneH, NOKPLITLIA C ABYX CTOPOH Ponb-
O 1 3aULLIEHHbIA TOHKMM CNoeMm nonumepa). PekoMeHay-
tOT NPONOXUTb TENAOUIONALMIO U NO NEPUMETPY NOMELLEHUS,
0a6u oTaennTb DETOHHYIO CTAXKY OT HAPYXHbIX CTEH.

4. Ecnn Tennov3onauMoHHbIA MaTepuan 3awmiged amo-
MUH1eBon HoNbroi, TO NOBEPX Hero cpasy Xe yknanbsaioT
MOHTaXHYIO NEHTY. B OCTanbHbIX Cly4asx No TeNAoON3oNaummn
YCTPaneaT TOHKYD 6GEeTOHHYIO CTSXKY TONWMWHORA 1 CcM
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Puc. 74. Harpesarenshsiii kaGens B 6670870 CTX XS
110 TeNAOHICIRUNM:
1 - nepexpritne; 2 - rennounsonnuns; 3 - Aaryux remneparypsi;
4 - HarpesarenpHbiii kabem; 5 - 6eToxNas cTaXKa; G - HanonLHoe nNo-
KpbiTe; 7 - Hecyuias CToHA

(puc. 74), Ha KOTOPYIO YKNanwBaoT MOHTAXHYIO NeHTy. fena-
0T 370 ANA TOro, 4TO UCKNIOYNTL NIOGOIA KOHTAKT Harpesa-
TenbHoro kabens ¢ TennonaonaTopom. MiHade senuxa BEpPOAT-
HOCTb neperpesa kadens 1 BbIXOAA €ro 1a CTpos. Mo#Ttaxnyio
NeHTy 3akpennstoT fiobensaMn nonepek HanpaeneHus yknag-
Ku kaGens, ¢ warom 40-80 cm.

5. Ceepxy pasHomepHo, Ge3 nepeceysHnii (i) yknageisa -
o7 HarpesaTensHbiit kabens, KOTOPLIA 3aKpennsoT apy no-
MOLLM CneuranbHbIX XOMYTHKOB, UMEIOLLMXCA HA MOHTSXHON
neHTe. XOMyTuKnh HAAO pacnonaraTs C WAaroM B 25 mMm. Aony-
CTMMO kpennexue HarpesatenibHoro kabens ropkoi pacrso-
Pa, YNOXeHHOro Baone Hero, sbicoton 10-12 MM. MpoyHas
dukcaunn NpeaoTBPaTUT rospexaeHue Kkabens u ero nepe-
MgLeHWe BO BpeMA yKNaakn 66TOHHOM CTAXKA.

Benwunny wara yknagkn HarpesatensHoro katens pac-
G4YUTLIBAIOT NO popmyne:

h=S§S/L,
rae h - war yknagku, m;
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$ - nhowaab yKnaaku HarpesaTtensHoM cexuyin, M2,

L - aonvHa HarpesaTensHoro kabens, m

6. Temneparyprbiti 4aT4nK 8 FodpupoBaHHon Tpybe yxna~
AbIBaT NpUMepHo 8 50 CM OT CTEHBI MeXAY BUTKaAMU Harpe-
BaTensHOro xkabensa Taknum obpaszom, 4Tobbl AaTYUK OKABENICA
B OTKpbITOW netne. Koxew rodprpoBasHeoi TpyBKu 3araywa-
10T 80 N3bexaunsa nonagaHns BHYTPb UEMEHTHOO pacTBopa.
loppupoBanHas Tpyba obs3aTensHo HomKHa NOXOAUTL 4O
MecCTa YCTSHOBKU TePMOPerynsTopa, 4To 3ameTHO obnerunr
AEMOHTaXK HeUCNPaBHOro TemriepaTypHoro paruvka.

7. Toxkosepyiume NPOBOMA HarpesaTensHoro kabena n Temne-
PaTYPHOrO JATHMKA NPOKNAALIBAIOT B LWTPabe 1 38MypPOBLIBAIOT.

8. YnoxeHHsblit o nony HarpesaTenoHolit kabens 3anvBa-
10T 6eTOHHOMN CTAXKOV TONWLMHON He meHee 3-5 cMm. Xena-
TenbHo, YToObl TONUWMHA DETOHHOW CTAXKW pasHANack 5 cMm,
TaK KaK 4em Tonuie 6eTOHHAA CTAXKA, TeM paBHOMepHee Sy-
AeT pacnpeneiaTsca Tenno No nosepxHoct nona. OagHako
npn HeGoNLLIONW YABNbHOA MOLHOCTN OTONNTENLHOW cucTe-
Mb! (He Bonee 125 BT/M2) ponycTuma 6eToHHaa cTsaxka Ton-
wuHOA 3 cMm. B nometwleHun C BbICOKMMU NOTONKamw,
ans oborpesa KOTOPOro Heobxoguma cucTemMa [OCTaATOYHO
BbLICOKOW YAENbHOW MOLLHOCTHY, TONLKUHA CTAXKK MOoXeT OblTh
ysenuyeHa no 8-10 cm. CoeannutensHole MydpThl Harpesa-
TeNbHLIX CeKUMIA Takoke RoMKHL BbiTb NOrpyXeHb! B 6 TOHHLIA
pacteop.

9. NMosepx BETOHHON CTAXKU YKNALRLIBAIOT HAMoALHOE NO-
KpbiTUE (NMMHONEYM, NANTKY U NP.).

10. Mo OkoHYaHUIO BCEX OTAENONHDLIX PaboT ycTaHaBnusa-
10T TepMOpPerynaTop.

11. MNpumepHo yepes 28-30 gHe, korpa 6eTOHHAA CTAX-
Ka NOMHOCTBLIO BLICOXHET, MOXHO BIJIOYNTL CUCTEeMy Kabenb-
Horo oforpesa. MpexnespeMeHHOe BKAIOYEHU® OTONMUTENb-
HOM cucTeMol HegonycTumo! NoaxiioHeHneM CUCTeMbl K ane-
KTPU4ECKOW CeTh AOMKEH 3aHNUMATLCA KBanUbULIMPOBaHHDBIA
3NEXTPUK.

12. Py4koit Tepmoperynsitopa 8bICTaBASIOT HYXHYIO TeM-
neparypy nona.

HarpeBaTtenbHbiti kabenb yxnagbisaloT Ha NNouLaabL, CBO-
6oaHyio OT TAxenoit mebenn n ctaunoHapHoro ofopynosa-
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HUA (NNNTHI, XONOAWALHIKKA, CTUPANLHOMU MaluuKHKK). 3Ty Nno-
waab pa3brBsaloT Ha yHacTkiu, COOTBETCTBYIOWME KaXAOW Ha-
rpesatenbHOl cexuun. Konu4yectso, pavHa WM war yknaaxu
cexkunih onpenensior C YYeTOM yaenbHOA MOWHOCTH oborpe-
_Ba N TexHM4YecKux NapaMeTpoB HarpesatenbHbix kabened
(puc. 75).

YCTDONCTBO CHUCTEMBI HAaNoNbHOrO KabesbHoro oborpesa
NPOVCXOANT 3a CHET YMEHBLUEHUST BLICOTH NOTOAKOB. MN3-3a
COBOKYNHOWN TONWMHbI TENAON30NRLUMM, HAarpeBaTeNbHOrO Ka-
Hens, 6eTOHHOR CTAXKA M NOAOBOrO NOKPLITUS NON NOAHUMA-

/[

' -

T 11T M/

3

Puc. 75. Yxnagka B QKO KOMHATE (20 M2) aBYX HErpesarensmbix
coxuyni:
1 - HarpeBaTenLHas CexUUs MOWHOCTHI0 800 BT Ha naowaas 8 M2;
2 - HarpeBaTensHan cexyns MowHocTso 1200 BT Ha nnowans 12 M2;
3 - pasrpanuyanTeibHan 30Ha cexyniy
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€TCs Ha HECKOIbKO CaHTUMETPOB B BLiCOTY. OARAKO He BCeraa
CyLWeCTBYET BO3MOXHOCTH TOXEPTBOBATb ! 6€3 TOro UerHbI-
MU caHTumeTpamu. B atom cayuae MoOxHO nNpuobpectu Ha-
rpeBaTenbHLlil Kabenb C yMeHbLUEHHOW YAENbHOW MOWHOC-
TbiO CReunanbHO ONs NPOIKNIARKK B TOHKOW DETOHHOR CTAXKe
(TonwuHol He BGonee 1,5 cm). War yknapku Takoro kabens
MEHbLUIE, 4eM Yy O6bINHOro, 3TO-TO W NO3BONSET COKPaTUTb
TONWMHY OeTOHHOM CTRXKW., Tennousonauurio NPU TOHKON
CTAXKE He yCTpausaiorT.

OpHoit M3 nocnepHux paspaboTok B 06nacTyi HaNONBHbLIX
cucteM kabenbHOro oforpesa SBNSIOTCH TaK HasbiBaeMble
"rennpie MaTbi”, KOTOpLIe NpeacTaBnAioT coboit ToHkMA Ka-
6enb, YAOXeHHbIA B NNacTUKOBYIO apMaTypHyio ceTky. "Ten-
Nbie MaTh!" MOHTUPYIOT HENOCPEACTBEHHO MO 68TOHHOMY OC-
HOBaHUIO Nona, 4aiwe BCEro noa kepamuyeckyro nantky. Ka-
Genb duxcupyioT kKneswmm pactsopom. Mpu atom obuwian
TonWMHA "TennsIx NOMOB" He NpesbilliaeT 2 CM.

HanonsHbii nneHoyHbivi o6orpesarens

MeHee BCero Ha BbICOTE NOTONKOB CKA3LIBAETCA HaNoONb-
HbI NNeHOYHLIN oborpesatenb - "fennogon”. CeepxTOHKWIA
"Tennodon” NpakTM4ECKX He YBENNYNBAET TONLWMHY Nona, Tak
KaK yK1agbisaioT ero nosBepx HanofALHOFO MOKPLITUA, Heno-
CpeacTBeHHO Nof Koeep unu KoBponuH. OH He TpebyeT Ge-
TOHHOW CTAXKA WU KaKuUX-TO OCOGEHHbLIX MOHTaXHbIX pabot.
MNpogatoT "Tennocdon” B rotosOM BUAE ¥ BKAIONAIOT NOO06HO
nobomy anexTpuyeckomy npnbopy ~ B posertky. Haandue 3a-
3eMNAoLWero KOHTaKTa 8 poaetke obasatensHo!

MneHounuit 0Gorpesatens obpasosaH rimbkumMu Harpesa-
TEeNbHBIMU SNIeMEHTaMK, KOTopLie npeacTasnsiioT cobon rnbd-
KMe NieHOoYHEIe CTPYKTYph!. OAWH 13 cnoes HarpeeaTeAbHOro
3neMeHTa COAEPXUT PEe3UCTUBHLIe TennoBsigensiolume yya-
CTKMU, COeANHEHHbIE C TOKOMPOBOAALLUMU WMHaMn. Kaxasli
HarpesaTefbHbIA aneMeHT "Tennodona” cHabXeH 3alnTHLIM
IKPAHOM U3 MeTanyYeckoi ¢poneri, obecneunsaiowmm ane-
KTpobe30flacHOCTe oforpesatenss U yMeHbLWAOUNM I1eKT-
pomarHuTHoe none. MnasBkuii NpenoxpaHuTens 3awmiiaet
HarpeBaTenbHbLIA 3NEMEHT OT KOPOTKOrO 3aMbikaHus. Makcu-
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ManbHaa Temneparypa HarpesaTensHoro snemexta — 35°C.
YaensHas MOWHOCTb — a0 140 BT/M2,

OTnenbHbie HarpeBaTefibHbie 3NeMEHTb COeAUHAIOT MeX-
Ay coboit Npy NOMOWK NEHTOYHOro kabens, NOAKNIOYEHHOro
K WHYpY NuTaHua. Ha wHype pasmelleH CTyneHYaThii peryns-
TOp MOLWKOCTH, NO3BONKIOWMIA YCTAHOBUTL obGorpesatens
B OOVH K3 TPEX BO3MOXHbIX PeXnMoB paboThi:

1. 6GLICTPLIA NPOrpes XONOAHOMO NOMELLEeHNS,

2. crabunbHbIA pauTenbLHLIN oborpes, -

3. nopnepxaHue Tennosoro komdopTa.

K nony u kospy "tennodon” KpenaT ABYXCTOPOHHUM CKOT-
yeM. Mpy 3TOM Ha NOAY He JOMXKHO GbITb NOCTOPOHHUX NPef-
MeTOoB K MyCopa, MOTyLIUX BLI3BaTL NOBpexaeHua oborpesa-
Tensn. Ha "tennodon” He cnegyel cTaBUTh Mebens U ppyrue
TRXEensie npeameTobl!

CaepxToHKWiA "Tennuii NOA" CRAYXUT BCNOMOraTefibHbIM
CPEACTEBOM OAA OTOMACHUA XUMblX AOMOB U HE MOXET 3aMme-
HWTL OCHOBHbIE UCTOYHIKKK Tenna! Ero Henbas ucnonb3osarb
B NOMELLEHVA C NOBLILIEHHOW BAAXHOCTLIO.

CHCTEeMbI OCHOBHOIO ¥ [ONOMHATENBHOIO
obGorpesa

CucrtemMa "Tennbie noasl” MOXET CAYXUTb NS OCHOBHOro
N1 AONOAHUTENLHOrO oBorpesa Xunsix nometlexHnit,. OcHoB-
HYIO cucTeMy KabenbHOro OToNAEeHKs ycTpaneaioT B TOM Cay-
yae, Koraa He NAAHUPYIOT MOHTNPOBATL Kakue-nnbo euie 060-
rpeBarensHeie Npubopsl, U TakuM o6pa3oM "Tennvie Nonol”
CTaHOBSITCA ©€AMHCTBEHHbIM NCTOMHWKOM Tenna. JononHu-
TenbHbilt 060rpes NpegnonaraeT YCTaHOBKY OCHOBHLIX OTOMNN-
TeNbHLIX NpUBopoB (paanaTopoB, Manyvaoiumx naHenen
¥ Np.), NO3TOMY "Tennblie Nontt” CAyXaT, rnaBHbIM 06pa3om,
ana co3paHns nosuitueHHoro komdopra. B kavecTee gorion-
HUTEABLHOrO UCTOYHUKA Tenna "Tennsie Nonb” o8uiHHO opra-
HU3YIOT B BaHHOM KOMHaTe, Ha KyxHe unan B netckon OTnnya-
IOTCR CUCTEMBI OCHOBHOTO U BONOAHUTENBLHO OTONNEHUA APYr
OT Apyra yAenbHON MOWHOCTBIO HA eauHKLY naowan u Tm-
noM tepmoperyaatTopa. Ons OCHOBHOro OTONNEHWUA UCMONb-
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3YIOT TEPMODEFYAATOPL!, HAa KOTOPbLIX BbICTABARIOTCA Temrie-
paTypy He nona, a 603fyxa B NOMEeLLEHUN.

MoOLHOCTb CUCTEMB! HaNONLHOro KabenbHOro OTOMREHUA
onpenensioT C yHeTOM TERMONOTEPb KaXA0r0 OTAENLHOFO NO-
MeuieHua. Jns 0CHOBHOMO o6orpesa MOWHOCTL “Tensbix No-
no8™ foMXHA COOTBETCTBOBaTb MK BbiTb BonblIe pacyeTHbIX
Tensonotepb NoMeweHnn, B cpeaHeM yaenbHas MOWHOCTb
OCHOBHOW cucTembl kabenbHoro oborpesa cocrtasnsiet 120-
140 BT/M2. B HEQOCTAaTOMHO KM3OANPOBAHHLIX MOMELLEHUSX,
a TaKxe 8 NOMEeWEeHNaAX, PacnoNOXEHHbLIX HA CEBEPHON CTO-
poHe AoMa, yaensHas MOWHOCTbL 06orpesa AonxHa ObiTh yBe-
nuvena po 130-150 B1/mM2; B noMeleHUsx ¢ kadenbHbiMu no-
namMu, yduThisas BbICOKYIO TENIONPOBOLHOCTL MAWTKX, — 40
125-150 BT/M2; B nOMeLLEHMAX C BLICOKMMN noTonkamu (6o-
nee 4 m) - no 150-200 BT/M2 (B 3aBUCMMOCTM OT BLICOTh NO-
TONKOB); B MOMELLEHUAX C BLICOKOW BNaxHOCTbio - go150
Br/m2. Mpu yTenngHum 6ankoHos TpebyeTcs oTonuTesNbHan
cuctema MowHoCTLio 180-210 BT/M2, B nomMelLeHusx c gepe-
ESHHEIMI NOfIAMU yaeibHaR MOLLHOCTb CUCTeMbl kaGenbHOro
oSorpesa He [onxHa nNpesuittaTh 80 BT/M2. YpenbHas moLy-

Tabnuya 53. PexoMmeHgyeman MOLWHOCTE CUCTEOMbE
xa6ensHoro oGorpena

Naowiags nona, M2 Pexomenaye-
Maf MOIHOCTb,
ANK OCHORHOR a9 goNCRKRN~ BT, npu Hanpa- Anvina
CHCTOMLI OTON- | THABHOW CUCTO- |  xcanmmn 220 B xadens, M
Liexya Mbil OTONNEHV]
1,5-2 1,5-3,5 275 17,6
2-3 3,5-5 370 23,5
3-3.8 5-6 460 29,4
3,8-4.5 6-7,5 550 35,3
4,5-5,3 7.5-9 640 41,2
5,3-6,5 9-11 780 50
6,5-7,5 11-13 910 58,8
7.5-9,5 - 13-16 1140 73,5
9,5-10,5 16-18 1280 82.3
10,5-13,3 18-22 1600 102,9
13,3-16,5 22-28 2000 129,4
16,5-21 28-36 2550 164,7
21-27 36-46 3280 211,7
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HOCTb CUCTEME AONOAHUTENLHOro oborpesa CocTaBAfeT
8 cpepHem 80-100 Bt/m2,

KabGenbubiti o6orpes AepeBaHHbIX NOJIOB

Yknapka cuctemil kaBenbHoro oborpesa B NoMeweHUsX
C fiepeBaHHBIMY Nonamu TpedbyeT OTAENbHOro pasrosopa. fle-
peBaHHbLIE NOMLi 061a0a10T ABYMSA CYLLECTBEHHLIMU HEAOCT2-
KaMy, IaTPYAHAIOWUMY UCRIONL30OBaHMe "TenskiX Nonor™:
HWU3KOW TEMONPOBOAHACTRIO N CKAOHHOCTLIO K YCbIXaHWIO

¥ pacTPECCKUBAHMIO B YCROBMSIX NOBLILUEHHbIX TEMNepartyp.

Bo nabexaHne nepecywmeaHmMn HanoAbLHOro NOKPLITHUA K3 [o-
coK ¢upMel-nponasoamuTenn "Tennbix NOAOB" npegiaralTt
cneunanbHble HarpesaTenbHble Cekunn ¢ HeSonbluoh yaenb-
HOIA MOLLHOCTLIO, KOTOPast, 0aHako, He crnocobHa obecneunts
OCHOBHOW oBorpes noMerierns. MMEHHO NO3TOMy “Tennble
ONbI" HE PEKOMEHAYIOT AenaTh B NOMEWEHWeAX ¢ fepeBaH-
HbIMKM MONAMMU.

Ecnu xenaHue umeTt oTannneaamMele NOAkLI CTOAL Benv-
KO, YTO He OCTAHaBAMBAIOT NPUBEAEHHLIe Bhille apryMeH-
Tbl, NPW yKNapke HarpesaTenbHoro kabenn noa aepesaH-
HbIM HaMONbHBLIM MOKPLITUEM CRAEAYET YYUThLIBATL HEKOTO-
pbIE MOMEHTb!,

1. TonwmHa nonorol AOCKU He A0MKHA NPEBLIWATE 2,5 CM.

2. OQepeBo, NpuMeHsemoe AN NONOBOro NOKPLITUSA,
DOMKHO BbITh XOPOLUO BhICYLUEHLIM,

3. HarpesatenbHblil KaGenb He AOMKEH KacaTbCa TErno-
N30n5AUKMK, NOSTOMY €ro PEKOMEHAYIOT YKNnaablBaTh Ha MeTan-
NUYECKYIO CETKY, NOBBELIEHHYIO MeXay Tenaousonauuvei
¥ NONOBOIA ocKol. PaccTosHme oT kabena 4o NonoBoit AOCKK
AONKHO COCTaBNATb KaK MUHUMYM 3 CM,

4. HarpesaTtenbcHhi?t kabenb ykianLIBalOT nNapannenbHo
naram Ha paccTofaHum 3 cM oT Hux. B mecTtax nepecevenvn
HarpesaTensHOro kabens u nar HeoBGxo0pUMO Caenath NPOnu-
Abl WUPKUHOA 3 CM 1 3aLUTUTL X aNIOMUHNEBO QONbIrod unn
WHbIM HETOPIOYMM TEMONPOBOAHLIM MATEPUANOM.

5. B ogHOM nponune yknagwbiBaoT TONbKO OOHY HATKY kabens !

6. Yepes kaxapie 3 cM HarpepaTenbHbld kabenb KpenaT
K METANANYECKOWN CeTKe.
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TensioakKyMymipyioujne cHcTemMbl
xaGensHoro oborpesa

Tpy “cnonb3oeaHn TEMACAKKYMYIUPYIOLMX CUCTEM Ka-
GenbHOro oborpesa NPOUCXOANT HakomneHue Tenna B 6eToH-
HO CTAXKE NOoNa N OTPAXAAIUIMX KOHCTPYKUUSIX NomMele-
HWA. TakuMe CUCTeMbl BLIFQOHO MOHTUPOBATH NPWY HaNUuYWK
NbFOTHOrO HOYHOTO Tapyda Ha BAEKTPOIHepruio. A TaK Kak
B KOHLIE NPOLWANOro cTonetna 8 Poccun, kak u B Espone, Guiau
BBeAeHbl ABOHHbIE Tapudb! HA NOML3OBaHWE ANEKTPO3HEPIv-
eli, TO TEeNnNOaKKyMynupylowne OTOoNMUTEeNbHbIE CUCTEMb
NpeacTaBNAT CONLLWON MHTEPEC Y ANA POCCUSH.

3anacascb Tern/IoM B HOYHOE BpeMs CYTOK, AHEeM Tennoak-
KyMynupyioulas cucTema OTOrUIEHNA NONHOCTLIO AW YacTuy-
HO OTKAIOYaeTCA, Npogomxas obecneyueaTth NOMeLLLeHne Ten-
noMm. Takylo cucteMy UMeeT CMLICN MOHTUPOBaTb B XQPOLLO
TennonsonMpoBaHHOM NMoOMELLEeRUU ¢ TennonoTepsiMu He 60-
nee 50-60 Bt/mM2. MoLHOCTE TENNOAKKYMYNMPYIOLLEH cucTe-
Mbl foNXHA 66iTb NPUMEPHO B 3-4 paza 6onkilue TenaoBbIX No-
Tepb nomelleHus, Aabbl HakoNneHHoe Tenno Marno obecne-
unTb HEOBXOOMMEIN ypoBeHb TEMMEPaTYpPLl BO3AyXa Ha Npo-
TAXEHUM CBETOBbIX CYTOK. [py 3aTOM ypenbHas MOLWHOCTb
anekTpooborpesarens He foOsMKHA npeBbiwaTh 200 BT/M2,
B ToM cnyuae, ecnv TennoaxkyMynmpyloimas cucTema He B Co-
cTosiHM ofecneuvTb MOAHOe HaKONAeHWe Tenna B HOoYHOoe
BPEMA CYTOK, MOXHO CMOHTUPOBAaTbL 2 aKKyMyAnpytowmne nof-
CUCTEMbI ; OCHOBHYIO M AOMONHUTENLHYI. OCHOBHAA NOACUC-
TEeMa [ONXHA UMETb MAKCUMANLHO BO3MOXHYIO B AA@HHbLIX YC-
NOBUAX MOWHOCTb, AOMONMHUTENLHAR Xe nogcucTema Gyper
paboTaTb Ha NOCTaBKy HeAOCTAIOWEro B AHEBHOE BpEMS Ter-
na. MowHoCcTb BOoNoOAHUTENLHOMW TennoaKKymynupyIOMeﬁ
NoACUCTEMEI PACCHUTLIBAIOT NO popmyne :

Paon = (Ptn - PocH x tn),

rae PTn — senuuriHa TENNOBLIX NOTEPE HA €ANNLY NAOLLE-
n, Br/m2

POCH ~ yfenbHas MOWHOCTb OCHOBHOW NOACUCTEMSI,
BT/m?;

tn — OTHOCUTENbHAs ANUTENLHOCTL NLIFOTHOMO Tapuda, 4
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OTHOCcUTenbLHaA ANUTENBHOCTL NLFrOTHOro Tapuda onpe-
pensetcs no popmyne:
th=Tn/24,
roe Tn — gnuTensHOCTL NLrOTHOrO Tapuda, 4

Aocrouncrea n HegocraTkmn KabenbHoM
cucremsps oborpesa

Mo cpaBHeHWIO C APYrUMU OTOIMTENbHLIMU CUCTeMaMy,
KaK BOASAHLIMUN, TaK N BNEKTPUYECKUMU, CUCTEMA BCTPOEHHO-
ro xabensHoro o6orpesa o6nanaeTt psAOM BECbMAa OLLYTUMbBIX
BOCTOMHCTB.

1. Boagyx 8 noMmelleHun, rae YCTaHOBASHL! “"Tenabie No-
nu” nporpesaetca 6onee pasHOMEPHO, Tak KaK UCTOMHUK
TEMNNOTH PACRONOXEH HE AOKANBHO B OTAGNLHbLIX YACTAX KOM-
HATbl, & paBHOMEPHO NO BCeMmy nony. NponoXxeHHouiii no Ge-
TOHHOW CTAXKE HarpesarenbHbii kaGenb kak 6bl NpespawiaeT
NoJs NOMELLEeHNs B FTMraHTCKNIA OTONUTeNbHbIA NprGop.

2. MNpu kabenbHOM O6OrpeBe OTCYTCTBYIOT KOHBEKUWMOH-
Hble NOTOKY, yBnexkawme 3a cobon Nbinb K OTPULLATENbHBLIM
ofpa3oM ckasbiBaIoWMECH Ha COCTORAKRMUY 300POBLA obuTaTte-
neit goma. Harpetblit BO3AyX paBHOMEPHO NOAHMMAETCH CHU-
3y BBEpx NO Bceit nnowanv nomeweHnsa. Hanbonee Bbicokas
Temnepartypa Bo3ayxa KOHUEHTPUPYETCS He Nog, NOTONKOM,
aynona. C HabopoM BLICOTbI TEMNEpaTypa BO3ayxa NoHuxXa-
eTca: 22-24°C - y nona, 19-20°C - Ha ypoBHe 4enoseyeckoro
pocta n 18°C — nog notonkom (puc. 76). Takum obpasom,
npu kabenLHOM 0TOMNNEHUY pacnpegeneHne TemnepaTypsl No
suicoTe Gonee kKOMPOPTHO, HEM NPU KOHBEKUMOHHBLIM CMOCO-
6e oborpzsa.

3. B cuny sblluenepeuncneHHoro TeMneparypa Boaayxa
8 NOMEUWeH, oTanABaeMoOM HarpesaTensHbIMU kKabenamu,
MOXeT BbiTb Ha 2°C HUXe, YeM B fioMelLeruax, o6orpesaeMbix
uHBLIMU cnocobamu,

4. KNA "rennwix nonos" 6nnska k KMA unanysaiowmx o60-
rpesareneit 1 HamMHOro NPEeBOCXOAUT TeNNOOTAAYY KOHBEK-
TUBHBLIX NPVGOPOB OTOMNEHUS.

5. Cucrema BCTPOEHHOrO KabenbHOro oGorpesa akkymy-
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180C

Nl
fi ﬂ

22- 23°C

80-120 BT/M2

Puc. 76. Pacnpegnenesnue TaMneparypsl npiu xabensHOM OTONTENIN:
1 - kabenp ' rennoro nona’

MpyeT TENNO B TOALIE NONA, NOSTOMY MOXET NOAAEPXMBATL
TENNOBOHA PEXUM A@Xe NPU BEIKNIOYEHHOM NUTAHUW Ha NPOTS-
XeHun 8-12y,

6. Cuctema kabenbHoro oforpesa OTAUHAETCH BLICOKOM
HaAeXHOCTLIO U A0ArOBEHHOCTLIO. HarpesaTenbHbIl nposoa-
HUK, 3aKTIOHEHHbIA B dNEeKTROU30AALNIO 1 3alULLEHHbIA TOA-"
CTbIM Cnoem 6@TOHHOM CTAXKY, He NOABEPXEH paspyLiaoLLe-
My BO3AEMCTBUIO YNLTPadUONETOBLIX Ay4eit U APYrX OTpULA-
TenbHbIX GaKTOPOB, He OKUCASETCA U He CTApeeT, He pearupy-
©T Ha MexaHnYeckne Harpyaskn. Cpok cnyx0obl "Tennsix nonos”
cocrasnsiet nopsaka 50-75 seT, 410 NPUBANIUTENLHO COOT-
BETCTBYET CPOKY XU3HU NaHENbHOro AoMa.

7. Cuctema KkabenbHoro oborpesa NPoOCTa B8 yKAanKe
n o6cnyxmusaHin. MoHTax "Tensbix Nonoe” Moxe: GbiTe Bbi-
NoNHeH npakThyeckn Nio6bim 4enoBeKOM, UMEoWnM npea-
CTasneHune, HTO TaKoe aneKTpU4ecTBO. CAOXHLIX MHCTPYMEH-
ToB He Tpebyerca. Mpu Nokynke kabenbHbLIX CeKWMi Bbl NONY-
YyaeTe VIHCprKLIMIO, rae noapobHo onucaH NopsiAOK CO3AaHMs

"Tennbix nonos”. Hekoropsie GUPMbI NPaKTUKYIOT TaK Ha3bl-
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Baembiti "wed-MoHTaX", MpPKU KOTOPOM NOKynaTesib caMoCcTo-
ATENbHO MOHTUPYET KabencHylo CUCTEMY OTONNEHUs, a pa-
GoTHMKY hupMbl NpueaxatoT 1 6ecnnaTHo NPOBEPSRIOT ero pa-
60Ty, NPU HEOBXO0AUMOCTH, BHOCAT KOPPEKTUBSI.

8. Npu xabenbHoM obGorpesBe NOMELEHNS OTCYTCTBYET
HEeOBXOAMMOCTL B XerogHoM NpodrnakTUHecKom peMaHTe.

9. B cnyyae paapbiea HarpesaTenbHOro kabesns u Beixoaa
¥“3 CTPOA TemMNepaTypHOro Aaryuka HeT Heob6XxoAuMocTu
BCKpbLIBaTb BECb MO ¥ AeMOHTUPOBATbL BCIO CUCTEMY OTOoNNe-
Hua. CyllectayeT cneunanbHan BbiCOKONYBCTBUTENbHASA an-
napartypa, NO3BOARIOWAA ONpeaeNnTe MECTO aBapun Ha yya-
CTKe nnowansio He 6onee 5x5 oM.

MMaBHLIM HEROCTATKOM BCTPNEHHOM! CUCTeMbl kabenbHoro
oborpesa ABAAETCA ee HEMOOWAbHOCTb, HEBOSMOXHOCTL Re-
peHoca B Opyroe Mecro. "Tennbie NOAL" MOHTUPYIOT Mpu
CTPUUTENLCTBE WU BO BPEMSA KanNUTaNbHOIO pemMonTa. O6biu-
HO Ha 9TOM 3Tane CTpouTenbHbIX paboT CyWEeCTBYIOT BECbMa
CMyTHbIE NPEACTaRAEHUN O TOM, TAe K Kak Byaer CTosiTb Me-
Benb. Tem Gonee 4TO B8 panbvHelweM, Korga "Tennele nonobl”
6yayT CMOHTUPOBaHE!, a Mebenb n cTaumoHapHoe 060pyno-
BaHWE PACCTABJIEHE) MO CBOMM MECTaM, Bbl HE CMOXeTe Npo-
M3BECTWN NepecTaHoBKy. Tak Kak "Tennsie nofnel" HenLas Ha-
rpyXxaTtb TRXenkiMn npeaMetamu. Aabkl He NpPensaTcTeoBaTth
TpebyemoMy BO3AYLLHOMY Tennoo6meny. [la u ¢ HoBolt Mebe-
AbIO NPYASTCS NOBPEMEHUTL A0 TEX NOP, NOKa He BhiliaeT ua
CTpos cTapas mebenb... uAn cuctema "Tennele Nonb ™.

BTOpOiA HENPUATHDLIA MOMEHT €BA3aH CO CTOMMOCTLIO
cuctemMp HanoneHoro xabensHoro o6orpeea, kotTopas no
celi AeHb OCTaeTCA HeACCTYNHOM Ans OONbIWMHCTBA POCCH-
5H. Cpepgsiiolo cTouMocTe 1 M2 oTanAnBaeMoi naowaay Ha-
3BaTh NPEKTUYECKU HEBO3MOXHO, TaK Kak B KaXXAOM KOH-
KPETHOM Cnyvae oHa OofnpeaenseTcs uensiM psaom dakro-
pOB, Kak TO:

1. CcOCTaB KOMNAeKTa,

2. TN HarpesaTtenbHoro kabenfa -~ OAHOXWIBLHLIA KMAW
LOBYXOKMAbHbINA, SKpaHUpoBaHHKI v 6e3 akpaHa,

3. MOWHOCTL Kabens HAa 1 NOroHHLIA MeTP A/IVHK,

4. TIVD TEPMOPErynsaTopa — BCTPOEHHDI W HaknapgHon,
NpPoCTelLIMA AU NDOrPAMMUPYEMEIA,
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O6uias CTOUMOCTL CUCTEMB! HANOALHOTO KabenbHoro o6o-
rpesa pis OTASNLHO B3ATOrO NOMELWEHURA 3aBUCHUT OT fiowa-
OV Yiagkv 1 ycnosui pabotsi. OCHOBHYIO €TaTblo PacxopoB
COCTaBUT fiaXe He CTOMMOCTL Heobxoammoro ob6opyaosaHis,
a 3aTpaTbl Ha BCIO COBOKYNHOCTb MOHTaxHbix pabot. Yacto
A8 yKnaaxuy "Tennsix Noaos"” HeobxoauMo NOAHOCTbLIO BCKPbI-
BaTb CYLLUECTBYIOLME MOSbI, YTO MPUBOANT K LONONHUTENLHLIM
drHaHCOBLIM 3aTpaTam.

HarpesatensHbie kabesnn

HasHauyeHne HarpesatenbHbix kabenen 3axmovaeTcs
8 Npeabpaz3osaHny NPOTEKAICLLEro O HXM INEKTPUYECKOTo
TOKa B Tenno. NpakTudecky 8 Mobom aneKTpryeckoM Katene
x0Ts Bl HeGonbilaa YaCTh Toka {(He Gonee 1-3 %) npecbpasy-
eTCs B TennoByI0 3HEepruu, YTO Hepeaxo CTaHOBWTCH FONO-
BHO §0NLIO 4NN CNeuVanmCcToB 1 3aCTasneeT NPUHUMaTL Me-
Phl N0 CHYDKEHVIO RARHOIO NoKazaTensa. B HarpesaTenbHuIX Xe
kabensax B ngeane sce 100 % 8nexTprYECKOro Toka AOMKHLE
ObiTh NpeobpalaoeaHbl B TEMNO.

BHelHe HarpesaTesbHbie kabeny HanominHaT 06biyHbIe
KOaKcuansHLIe NPOBOAHUKN, NpepHasHaveHHsie gns nepepa-
4 TENeBU3NOHHLIX CrrHanos. B npogaxy OHKW NOCTyraoT
B enge HarpesaTenbHbiX Cekuui (6yxT) dukenposanHoit ann-
Hbl, PACCHYUTAHHBIX Ha ONPEREeneHHYIO NAoWans, To eCTh roTo-
Bbie HarpesaTefibHbie CEeKUMM HEeNb3si CAenarb KopoHe mnnu
panHHee. AnnHa "xonogHbIX KOHUOB" Takke CTaHaapTHaa — Ot
0,75 no 2 M (y pasHbIx TPOU3BOANTENEIR), YTO BNONHE fgocTa-
TOYHO AJIA BbiBEOAEHMS NPOBOAOB B pacnaeyHyio Kopobky Ha
cteHe. CaMbiM OTBETCTEEHHLIM 1 Hanbonee yR3sumMsiM Mec-
TOM HarpeBaTellbHbIX CeKUMA ABASIOTCH COeAMHUTENbHbIe
MyD T OT HUX HAAEXHOCTU 3aBUCUT CPOK CNyxObl BCel cuc-
Temhbl kKa€enbHoro ob6orpesa. Kaxnylo kabensHylo cekuwo
cHabxXaoT NoapPOBHON MHCTPYKUMENA, copgepXalluen TexHuYe-
ckve napameTpul kabena v ykasaHua no ero yknagke. B :asu-
CHUMOCTI OT MOLWHOCTI CEKUMN MMEIOT Pa3HYI0 MapKuUpoOBKY
1 OKpalleHbl B pasdkble UBeTa, YTO NOMOraeT HecneunanucTy
oTArdaTh Ux Apyr ot apyra. K coepuHmutenoHoli mydTe Harpe-
BaTenLHOro kabens KpenaT aTMKETKY, Ha8 KOTOPOA ROnXHA

271



ObiTb ykazaHa cnenyiowan uidopmaums: pavHa kabens, ero
aneKkTpuyeckoe CoNpoTUBREHWE U MOLYHOCTL. Buibop Toro
WX MHOrO TUNA HArpPeBaTeNbHOW CeKUuMU onpeaensieTca xa-
pPaKkTepoM NoMelLeHUs, BUAOM HANONLHOrO NOKPLITUA U Ha-
3HaueHWEeM OTOMUTEeNLHOW CUCTEMB! (OCHOBHOW uan ponon-
HUTeNbHLI oborpes).

CerogHa ana cosgaHva "Tennsix NOAOB™ yalle BCero uc-
NONb3YIOT PE3UCTUBHLIE OAHOXUNBHLIE MNTK ABYXKWIbHBIE 3K-
paHuposaHHbie kabenu. Mo TpebosaHuam MNpasun akcnnyarta-
uvu snekTpoyctanoeok {M3JY) Ttakue kaGenn uMeloT MHOro-
CNONHYIO N30NALMIO ¥ SKPAHUPYIOLLYIO OnneTky. Maonauma na
MOANDUUMPOBAHHOIO NONUATUAEHA BLICOKOrO AasneHus 3a-
wuwaet kabenb OT BLICOKUX TemnepaTyp. HapyxHas usonsa-
uma 13 ruapoPobHOro, CTONKOro K arpecCUBHLIM BHELWHUM
so3peictaunm MBX nossonseT ncnonL30BaTh Harpesatenb-
Hble kabenu B YCNOBUAX NOBLILEHHON BNAXHOCTU. DKPaAHUPY-
1oLlan MeTananveckas, anioMnHuesan, MegHas Wan CBUHLO-
Ban onnetka obecnevynsaeT MexaHMYeCcKyIo 3aUTy U NPeaoT-
BpaWwaeT pacnpocipaHeHuMe SNeKTPOMarHuTHbIX Noneu.
Onsa oforpesa nometeHuin B 3ganuax, roe B03MoxXHb onpe-
DeneHHbie NOABUXKU KOHCTPYKLUIA U npocanka ¢pyHpamMeHTa,
pexOMEHAYIOT UCNoNb3oBaTe 6POHUPOBaAHHbIE HarpeBaTtefb-
Hbte kabenu (puc. 77). Nposono4yHan GPOHN OWYTHMMO yBenu-

Puc. 77. Beyxnposogrnxossiit (A) u ogHONPOBORHNKOBLIN (B) Bporn-
poOBaHHbIG Xabenu:
1 - oBonouxa; 2 - GPoHR; 3 - HIONAUNN;
4 - nposogrux; 5 - aBa NPOBOANNKA
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YyuBaeT MexaHN4eCKylo NPOYHOCTL kKabens. B cnyyae Heobxo-
ammocTn, GpOoHNPOBaHHLIN Kabenb MOXHO yknaawieaTe Npu
npamMom GeToHUpOBaHUMK U faxe B FOpsuMii achanst.

B 3aknioueHune cnegyeTt OTMeTUTb, 4TO KaYeCTBO Harpesa-
TenbHbiX kKabenei OTeYECTBEHHOrO NPOM3BOACTBA HUYYTL He
XYXE UMMNOPTHLIX. A CPaBHUTEALHO HEBLICOKAA LIeHA — nNuw-
HUA aprymeHT B NONb3y "poCCUNCKOro npouseoauTens”.

ORHoXunbHbIe HarpeBartessHbie kabenu

OpgHoxunbHble HarpesatensHblie kabenn ucnonL3yioT BO
BCTPOEHHLIX OTOMNUTENbHLIX CUCTEMAaX, YCTAHOBNEHHLIX B8HE
nomeueHnn. OBbLINHO X MPUMEHSIOT AN Noaorpesa Aopo-
XeK, CTyneHek, Tenamy 1 T.N., a TaKke NoMeLleHuis, rae yeno-
BEK NPOBOAUT MAN0 Bpemenu. [eno 8 ToM, 4To kabenu c oa-
HUM NPOBOOHUKOM CO3[aI0T HEGNAroNPUATHLIA ANA YenoBeka
BNEeKTPOMAarHUTHbIR ¢$OoH, Npesbillalownii ecTeCTBEHHbIN
B HECKOJILKO pa3d. OTNMYUTEeNsHONH OCOBEHHOCTBHO ORHOXWU Ib-
HOrO HarpesaTentHoro kabens ABASETCA HanuyKe AByx "Xo-
NOOHBIX KOHUO08™ ANA NOAKNIOYEHUN K 3nekTpoceTun. Bo spems
MOHTaKa OTONUTENLHON CUCTEMbI BTOROIN “"XONOAHbLINA KoHew”
HeobxoaMMO BO3BpaLLaTh K Ha4any.

Y10 KacaeTCs OQHOXUNbHLIX kKabenei 6ea 3alUTHOro 3K-
paHa, To, B NpUHUMUNE, OHU MOFyT 6biTk MCNONL30BaHLI ANA
oborpesa cyxmx NOMeUeHWil, HO N0 COOBpaXeHUAM aneKT-
po6e3onacHOCTYN Aenatk aToro He PexoMeHayioT. Jlyyle go-
ofbLie OTKa3aTbCA OT HEe3KPaHWPOBAHHLIX HArpeBaTEeNbHLIX
kabeneia.

Mpounie TexHUYECKUE NapaMeTPsbl OAHOXUNLHLIX Kabeneii
TXLP/1u TKXP/1:

— yAenbHasa MOWHOCTb HA eanHULY LJINHDLI (NPYU HanpsaXe-
Huu B 220 B) - 15,6 unu 26 Br/m;

— MakcuMmanbHas Temnepartypa ToKOsefylwlel Xunol —
90°C;

— MakcuMmasnbHas Temnepartypa nosepxHoctu kabens -
65°C; '

— MakcuManbHoOe HanpaxeHue nutaruna — 500 B;

— BHelwHuH auameTp kabena - nopagaka 6 Mm.
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Tabnuuya 54. OpHOXMALKLIO HarpeBaTenvH»id kabenu TXLP/1 (c amo-
MUHKNEBBIM 3xpanomM) u TKXP/1 (co cBMHLLOBLIM 3KPaHOoMm)

("Nexans (Alcate!)™)
fMonxas mouy-| fMonnoe co- | Ypenskoe |.
Tvn xaGens HocTs, BT, fipoTuasne- | conpotus- | Anuka, m
npu 2208 nue, Om nenme,
Om/m
YaensHan MOUHOCTL — 1§,ﬁr/~|
300/17 275 176 10 : 17,6
400/17 370 132,07 5,62 23,5
500/17 460 105,84 3,6 29,4
600/17 550 88,25 2,5 35,3
700/17 640 75,81 1,84 41,2
850/17 780 62 1,24 50
1000/17 910 52,92 0,9 58,8
1250/17 1140 42,63 0,58 73,5
1400/17 1280 37,86 0,46 82,3
1750/17 1600 29,84 0,29 102,9
2200/17 2000 24,59 0,19 129,4
VaensHan MouwHocTs — 26 BT/M

28 360 138 10 13,8
640/28 595 82,44 3,6 229
900/28 835 59,06 1,84 32,1
1280/28 1190 41,22 09 458
1600/28 1490 32,23 0,58 57,3
1800/28 © 1670 29,53 0,46 64,2
2240/28 2085 23,26 0,29 80,2
2800/28 2620 19,15 0,19 100,8

TaGnuua 55. OasHoxubHbIe HarpeBaTenbHbie xabenn TN
("Tennonmoxc™) {(puc. 78)

Tun cexunm MowHocTs, kBT Anuxa, m tiser
TNa-19 0,19 13 cepebii
TN3-33 0,33 21 XenTuln
Tho-59 0,59 30 rony6oin
Th3-80 0,8 . 42 KOPUHHEBbLIN
TN3-80 09 48 3eneHui

TN3a-120 1.2 63 PO30BLIA
TN3-140 1,4 75 CUHUIA
TN3-180 1.8 90 CBETNO-XEeNThi
TN3a-210 2,1 105 KOPU4HEBbLIN
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Puc. 78. Harpesarenvmmii kabens TNS:

1 - oBonovxa n3 NBX unu nonwarunena; 2 - onneTka U3 MeAHoON Npo-
BONONH; 3 - NNACTHX; 4 - BTOPON CII0N H3ONILMH U3 NNIACTHXE;

5 - narpeBarensHan xuwna

Tabnuua 56. AsyoxunbHbie Harpesarenbibie kabenu TXLP/2R (c ano-
MuHneBbim axpanom) u TKXP/2R (co cBUHILOBLIM IKPAHOM)

{"Nexans (Alcatel)”)
Tun xaGenn | Moaxanamowy-| foaxoe co- | Yaenuioe co-| fnusa,
®ocTe, Br, npotnanesne,| nporusne- M
npu 220 B Oom Hue, Om/m
300/17 275 176 10 17,6
400/17 370 132,07 5,62 23,5
500/17 460 105,48 3,6 29,3
600/17 550 88 25 35,2
700/17 640 75,44 1,84 41
840/17 780 61,63 1,24 49,7
1000/17 910 52,47 0,9 58,3
1250/17 1130 41,99 0,58 72,4
1400/17 1260 37,17 0,46 80,8
1700/17 1560 29 0,29 100
2100/17 1930 23,5 0,19 123,7
Tabmua 57. Beyxuaibibie HarpesaTensinie kabenw ECO
("Tennoniokc™)
Tun cexuumm MouwHocTs, kBT Anvna, M ser
ECO5-100 0,1 53 KOPUHHEB LI
ECO 18-270 0,27 18 XKENTuid
ECQ 21-340 0,34 21 KPAaCHbIA
ECO 23-420 0,42 23 CHHUA
ECO 26-520 0,52 26 3eneHbiid
ECO 32-630 0,63 32 cepbiit
ECO 42-800 0.8 42 KOPUYHEBDLIA
ECO 48-900 0,9 48 3eneHiit
EC0O 63-1200 1,2 63 KpacHbii
ECO 75-1400 1,4 I ] CUHUM
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ﬂBymuﬂbele HarpesartesibHbie xabenu

AByXKunbHbie HarpesaTencHblie Kkabenu npepHasHa4eHbl
ANA BCTPOEHHLIX ANEKTPUYECKNUX cucTemMax oborpesa Xxunbix
nomMeuieHyn nioboro HasHaveHus (pmc. 79, 80). Osyxkunb-
HbIA Kabenb MeeT 2 NPOBOAHMKA, KKABIA M3 KOTOPLIX 3a-
KAIOYEH B 3alMTHYIO NOANITUAEHOBYIO 060n04Ky. Ha KoHuax
NPOBOQHNKY COeQUHEHb!, NO3ITOMY 3MIEKTPU4ECKMIA TOK Te4eT
no nNpoBoAamM B NPSMOM ¥ o6paTHOM HanpasnieHun. Mosepx
3alWmTHOR 060N04KM NPOBOAHNKOB HANOXEHA AKPAHMPYIoLWlas
onsietka v BHeWHsA nsonauvs us NBX. Bnaropaps Hannuuio
ABYX 3aKONbLOBAHHLIX MPOBOAHUKOB, ABYXXWNbHbIE Kabenu
HE U3MEHSIOT ECTECTBEHHOI 0 SNEeKTPOMarHUTHOro NOns B No-
MeLLeHUK, Tak KakK Nons 0T NPOTUBOMONOXHLIX TOKOB KOMMNEH-
CUpPYIOT ApYr Apyra. UMeHHO NoaToMy HarpesartensHuie kabe-
v c geyma xunamu Gonee npegnoyTUTENbHL! AnA cborpesa
XKUNbLIX NOMELLEHUA,

3l elalNls
eSS

P 3 4

Puc. 79. OpyounsibHbiA DOSHCTHBHbIH KaBons!
1 - 060n0o4Ka; 2 - MOAHBIA IKPaH; 3 - HSONAUNA N3 TEPMOCTOHKCTO no-
nuMepa; 4 - TOKOHECYLNE NPOBORHNKN

Puc. 80. Harpesarensusis xabens mapxu ECO:
1 - o6onoyxa u3 NBX-nnacruxa; 2 - onnerxa K3 MeHOA NPOBONOKM;
3 - rennccrodkni NBX-nnacTuk; 4 - BCROMOrareibHan Xw/i1a u3 oro-
xoueHHot Megun; § - HarpesarensHana Xxuna
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AsyokunbHule kabenn MMeIOT BCero oavH "XonoaHoii Ko-
Hew”, KOTOPbIR NOAKMOUAIOT K TEPMOPEryAaTopy, ¥ OaHy KOH-
LEBYIO COBANHUTENLHYIO MyDTY, 4TO CyLLLeCTBEeHHO obnervaeT
nx yxnaaxy. Boobuie, cxema yknagky OesyxkunsHoro kabens
npouie, XoTA caM kabenb CTOUT ALOPOXKE OAHOXMNBLHOTO.

Npoune TexHuyeckne napameTpbl ABYXXKUNbHEIX kabenel
TXLP/2R n TKXP/2R:

— yaentHas MOWHOCTb Ha eAMHULYY JJIMHEI (NPY Hanpsaxe-
Huu B 220 B) - 15,6 BT/M™;

— MaxkcuManbHan TemnepaTtypa TokoBegywen xunsl - 90°C;

— MaKCuMansLHan TemnepaTtypa nosepxHocTv kabens — 65°C;

— MakcuManbHoe HanpsixeHsue nutanus ~ 500 B;

— BHewW Kl anameTp kabens - nopsaxka 6 mm,

JlexToxHbIe HarpesarensHbie kabenu

JNeHTouHbIe HarpeBaTenbHbie Kabenn - 3neKTpuYeckme Ka-
Oean nnockoit Gopmbl, 3anaTeHTOBaHHbLIE OAHOBDEMEHHO
8 CLLUA v BeavkobputaHnn. 3a cyeT yBEAUYEHHOIR nnowanm
KOHTaKTa ¢ TPyboi Takne kabenu o6nanaioT 6onee BbICOKUM
KN4 tennootpayun rno cpaBHEHWIO C TPAaUUMOHHbIMA Harpe-
BaTenbHbMU Kabensamn, KpomMe Toro, NeHTOUHast KOHCTRYKLIA
OTANNAETCA NOBLILLEHHOM NTMBKOCTBIO, 06NervaloLLyo yKAaaKy
kaGens BO Bpems MCHTaxXHbiX paboT. MpakTka nokaswisaer,
4YTO NEHTOYHLIe HarpesaTenbHbie kabenn ¢ yCnexom Mcnonb-
3YIOT B LWMPOKOM Ananasole TemnepaTypHbiX pexumos,
a TaKKe B YCNOBUAX MOBbLILLIEHHON ONacHoCTy.

Kabenb HTS - HarpesaTtenbHbilh kKabenb NEHTO4HOro THNAa,
Buinyckaemsiti pupmoit "Nexans (Alcatel)” (®Ppanums). Ka-
Henk paccuntan Ha paboTy B HOPMaNbHLIX ¥ ONACHbLIX YCNoBN-
AX C TeMmnepaTtypoit cpeatt po 230°C. NpepHasHayeH ana uc-
NonbL30BaHYA B cucTemMax noaorpesa, aHTuobneneHeuus,
ana 3aumTsl TpyBonpoBocaOB M €MKOCTEN OT 3amep3aHus
u T.n. NoaxoouT Ains oborpasa BoLbl, MA3yTa, 8OCKa N XMMU-
kaToB. B kasecTBe HarpesaTenbHOrO aneMeHTa B Kabensx
HTS ncnonL3yioT OAMHOYHLIA AEHTOYHLIA NPOBOAHVK peaunc-
TUBHOrO TMNA N3 HUKENL-XPOMa. YAenbHass MOLWHOCTb kabe-
na - no 66 Br/m.

CyuwectsyioT 4 Tuna kabens HTS:
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— HTS - kaGenb 63 akpanupyiolleh onneTkn, paccymTaH-
Hbiid HA UCNONL30BaHUE B HOPMAanbHLIX (6€30NaCHbIX) YCNOBUAX;

— HTS...C - kabenb ¢ 3xpannpyloLein MegHo onneTkon ans
[ONOAHUTENLHON MEXAHNUYECKOW U SNEKTPUHECKOR 3almThl,
paccyUTaHHbIi Ha PAGOTY 8 HOPMANLHBIX U ONACHBLIX YCIOBURX,

— HTS...CS - kabenb C akpaHupyiouen MegHoi onneTkon
M OBYXCROMHON BOAOHENPCHNLAEMON HAPYXHOW naonauuneii
N3 KPeMHUAOPraHM4YecKoro Kkayyyka a1 AonONHUTeNLHOM 3a-
WMTEI NPY 9KCrslyaTaumnu B onacHbiX YCNOBUSAX;

— HTS...CF - kabenb ¢ akpaHupyloweit MegHoi onneTkon
1 0co0biM HapyXHbIM NokpbiTueM “Fluoropolymer”, obecne-
YUBAIOWUM [ONOSTHUTENLHYIO 3ALLUTY OT BO3JEACTBUA KOPPO-
3URHBIX XMMUYECKUX PacTBOPOB W Napos.

Kabens HTS1F LONGLINE - warpesatensHbiii kabens neu-
TOYHOro TMNA, NPeaHa3Ha4YEHHbLIA BJ1A UCMONL30BaHUs B CUCTe-
max nogorpesa, aHTMObneneHeHUA U AR 3aLMTHI OT 3aMmepaa-
HuA TpyBonpoBOAOB JMHON A0 5 KM. B kauecTee HarpesaTens-
HOro 3neMeHTa NCMOoSb3YIOT OAUHOYHbIA NEHTOUHbIN NPOBOAHKK
n3 meau. YoenbHast MOLWHOCTbL kabens — no 60 Br/m.

CywecrsyeTt 4 Tna kabena HTS1F.

— HTS1F - 6e3 akpauupyowen onnetw;

— HTS1E..C - ¢ skpaHupyiouwen MegHOW onneTkon;

— HTS1F..CS - ¢ 3akpaHupylOLeid MenHO OonneTkon
WM ABYXCAOWHOW BOAOHENPOHULAEMOW HAPYXHOW uaonsuueit
13 KPEMHUAOPraHUYECKOrO KayuyKa, )

— HTS1E..CF - ¢ akpaHnpyoueit MegHOM ONNETKON 1 Ha-
PYXHbiM NokpbiTUeM "Fhioropolymer”.

Kabenp HTS3F LONGLINE - varpeeaTentHbi?i kabenb nex-
TOYHOro TUNa, NPeAHa3HaYeHHbLIA 4NA NCNONL3OBAHUA B CUC-
Temax nogorpesa, aHTuobnegeHeHNa U ANA 3awmnThl OT 3a-
Mep3aHua Tpybonpososos AAMHOW A0 2 KM. B kayecTtee Ha-
rpesaTensHOro aNeMeHTa UCNonb3yIT 3 NEHTO4HLIX NPOBOA-
HUKa 13 megu. YaenbHasa MOWHOCTL kabensa — no 60 Bt/m.

CywecTsyeT 4 TMna kabenn HTS3F.

— HTS3F ~ 6e3 akpaHupyioiweit onneTku;

— HTS3F ...C - ¢ akpaHupyoule MeaHON OnnNeTKoi;

— HTS3F ...CS - c akpaHupyiowen MegHOW onneTKon
N ABYXCAOWHOW BOROHENPOHULAeMON HaPYXHOW n3onasumen
N3 KPEMHUNOPraHUYeCcKOro Kayyyka;
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— HTS3F...CF - ¢ akpaHupytoLLei MegHol onneTKon U Ha-
PYXHbIM NOKpbITHEM "Fluoropolymer™.

Camoperynupyiowmuecs HarpesaresibHbie Kkabenu

Camoperynvpytolecn HarpesarensHele Kabenu no Ha-
DEXHOCTU N SKOHOMUYHOCTU NPEBOCXOAAT OBbIUHLIO pesuc-
TMBHbIEe Kabenu. OHM aBTOMAaTUYECKW PerynupyloT TennooT-
[avy B 3aBUCUMOCTY OT TEMNEpaTYpbl OKPYXaowWwei cpeal;
C yMeHbLUeHUeM TemMnepaTypsl Cpeabl MOWHOCTL Kabens Boa-
pacTaeT; Hao6opoT, C yBenuyeHneM TeMnepaTyphb! MOWHOCTb
xabens aBTOMaTUNECKU NagaeT, NOSTOMY OH He NeperpeBaeT-
CA 1 He neperopaeT. 3¢ deKT camoperynaumm OCHOBAH Ha UG-
NoAL3OBAHUN CreUMaNnsLHON MONYNPOBOAHUKOBON MAaTPULIb,
VisMEHsIoWel CBOM NPOBOASALLME CBOWGTBA B 3aBUCUMOCTH OT
TeMnepaTypsbl cpeael. C NageHeM reMneparTypsl CONPOTUB-
JieH1e MaTPULBl CHUXAETCS U, CnepoBaTenbHo, yeenuumMeaeT-
CH NpOTEKALLME TOK, 4TO NPMBOAUT K POCTY TENNOBOW MOLL-
HOCTW kabens ¥ Harpesy ero NosepxHOCTW. Mpy Bo3pacTaHKy
TeMnepaTypbl NpoucxoauT obpatHelid npouece. UHTepecHo,
YTO KaX@AkliA y4acToK camoperyampyiouleroca Kkabens vame-
HsieT CBOM CBOWCTBA HE3aBUCMMO OT APYrvX YHACcTKOB. "YM-
Hele” kabenn He 60ATCA Mycopa, B3anMHbLIX COMPUKOCHOBEe-
HWIA ¥ CaMOHaxXNeCTOB; NErko ananTUPYIOTCA K CUNbHLIM MO-
po3am 1, raBHOe, CYLLECTBEHHO 3KOHOMSAT 3NeKTPO3IHEPTUIO.

KaGens LT Limitrace — camoperynupyiowmiica kabenb oT
amepukaHckoit pupmobl "Nelson Heat Trace”.

CyuwiectryeT 4 Tvna kabens LT Limitrace:

— LT Limitrace — HeakpaHupoBaHHLIi1 kaBens ¢ HAPYKHON
usonaumeid u3s mMoguduuvposaHHoOro nonvoneduHa, npea-
HasHaueHHbIt ans oborpeea TpyGonpoBoaos;

— CLT Limitrace — akpaHUpoBaHHbliA kaGesib C HapyXHON M30-
naumeit ns MoanpuunpoBaHHOro nonnoneduHa, NpeaHasHaveH-
Hbift Ana oSorpeBa TRYBonpoBoaos, XenoboB 1 KphiL;

— SLT Limitrace — kaSens ¢ HapyXHOR N30NAUKMEA N3 CTON-
KOr0 K ynsTpadmoneiossiM Ay4amM N XMMNYECKMM peareHTam
nonnMepa, OTIMYaLWUACA NOBLILEHHON CTCAKOCTHIO K Me-
XaHWUYECKUM Harpy3kam 1 npeaHasHayeHHbl ans oBorpesa
XenoboB 1 KpbiLl;
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— HLT Limitrace — xaGenb ans NPOMbILWASHHO O NCNONL3O0-
BaHUR C LUMPOKON raMMOI KOHCTPYKLIVIA.

Kabenu Freezstop ot ¢upmbl "Nexans (Alcatel)” (Ppan-
uMs) ucnonbayiot gna oborpesa TpybonposoAOs 1 pesepsya-
POB pa3nNUYHOro Ha3HaYeHUs:

— FSLe (Freezstop Lite) (puc. 81 A) — npoMbitneHHLIA Ka-
6enb, NpeaHa3Ha4YeHHLIA AN UCNONL30BAHUA B CUCTEMAaX No-
porpesa, aHTMobneneHeHus n ana 3awuTal Tpybonposoaos
(€éMkocTeid) OT 3amMep3anns;

— FSS (Freezstop Super) (puc. 81 B) - NpOMbILLNEHHbIN
kabenb, paccunTaHHbIl HA NpUMeHeHWe B cpeae ¢ Temnepa-
Typoit o +120°C, a Taioke B KOPPO3UOHHLIX YCIOBUAX;

— FSP (Freezstop Plus) — npombituneHHbid kabenb, pac-
CYMTaHHbLIA Ha NpPUMeHeHWe B cpefe C Temnepatypod A[o
+110°C, a TaKke B KOPPO3NOHHbIX YCNOBUAX;

— FSR (Freezstop Regular) — npombitineHHbi kabenb,
paccuvTaHHbLIA Ha NpUMeHeHve B Cpeae C TeMnepaTypon ao
+650C, a TaKKe B KOPPO3MOHHLIX YCAOBUSAX.

—— — N LY BIAY e
==
. AR I VA2

;\\\\\\\

W'

o

‘I.'A'./ 1M
‘IA‘\IA
AR —/

2 6 4 7
Puc. 81. Camoperynupyroummecs xabenu mapxu FSLe (A) u FSS (5):
1 - o6onouxa; 2 - onneTKa U3 TYWeHOH MeANOH APOBONOKN;

3 - anacromepHsil TepMONIACTHK; 4 - NOMYNPOBOANLLAN CAMOPEry-
IHPYIOUIan MATPpHUS; § - MORHMEe Xl ceveHnom 1,0 mm2;

68 - oGonouxa n3 ropnonumepa;

7 - MeRHLIG XNkl OoveHNeM 1,25 mm2
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NEYHOE OTOINJIEHME

Ana ropoxax, NPUBLIKLLINX K UEHTPann3aoBaHHOMY BOASHO-
MY OTONAIEHNIO, O CYLLIECTBORBAHUN KOTOPOr0 BpEMSA OT Bpeme-
K HANOMUHAIOT NMNWb aKKypaTHble PaaUaToOPbl, CAOBOCOHE-
Tauue "neyHoe OTOMNeHne” KaxXeTcs aK30TUKon. Cpasay Beno-
MWHAIOT, KK MUHUMYM, MeTpoBckue BpemeHa, Koraa He cy-
WEeCTBORANO HW BOAOTPEeNHbIX KOTNAOB, HU IAEKTPUYecCTsa,
HU YyryHHbIX BaTtapeir. Mexay Tem, paxe 8 Hauane 21 ctone-
TUS NeYHoe oTonsienue octaeTcs Hanbonee NonynapHLIM BN-
Jom oforpesa Xunba B CENLCKOH MECTHOCTU. W He TONbKO No-
TOMY, 4TO Neyb — HENPeMeHHbIA atpubyT pycckoi nabbl. XoTs
B NocnesHne rods! SaMeTHO aKTUBU3NPOBaNOCh CTPEMneHne
BEPHYTLCA K POAHLIM KOPHAM, YBuaeTb B COGCTBEHHOM UCTO-
pvu, a He rae-To 3a pybexom, NCTOMHUKM BAOXHOBEHUA. Bee
yauie Mbt obpatiaemcs K "6abylukMHbIM coBeTam” u "aeaytu-
KUHBIM cexpeTam”. BCe yale BCTpedaloTen B 3aropoaHLIX f0-
Max rieym n kammubl, A nouemy 6bt  HeT?! He BOOSIHLIM OTON-
NeHUeM eauvHbIM Xne gadHux! B onpeaeneHHbIX ycnosuax
neyHoe oTonneHue — Hanbonee onTUManbHuiA cnocob obo-
rpesa 3aropogHoro poma. Bo-nepssbiX, HEe KO BCEM AavHbLIM
y4acTKaM noaxoanT ra3osbie MarucTeany U NMMHUN 3eKTPo-
nepenady. Bo-sTOpLIX, B OTAUYUE OT BOAOTPEHbIX KOTI0B, NO-
aasnsoulee 60AbWKMHCTBO NEeYer M KaMUHOB oTarumsaloT
LPEBECHLIM TONAMBOM, A 3TO camblii BeleBblii BUA Tonansea
8 €BPONEACKOR 4acTn Poccuun, KOTOPLIA, K TOMY Xe, Bceraa
noa, pykoit. B-TpeTbux, neun n KaMuHbl COOpYXalT U3 OTHO-
CUTENBHO LielleBbiX u AOCTYMHLIX CTPONTENbLHLIX MaTepUanos:
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Kupnu4a, NPUPOAHOro KaMHa, APEeBECUHbI, MWHLI U Necka. B-
YyeTBepTbIX, HO HEe B-NOCAGAHMX, NPK NeYHOM cnocobe 0Bo-
rpesa cknaapisaetcA ocobas atmocdepa yiota U komdopra.
B aom, oTannneaeMblii KaMUHOM MK NEYBIO, XO4ETCH BO3Bpa-
WaTbCa M BO3BPALLATLECH, B HEM XO4eTCH XuTb (0COGeHHOo
B NiOTbie MOPO3b!), CloAa He CThIAHO NpUrNawaTbh rocTe
¥ pPOACTBEHHUKOB. [la U NpocTo, 370 o4eHb kpacueo! Corna-
CUTECL, HE MHOIME MOryT NOXBACTaTLCA TeM, 4TO ¥ HUX A0Ma
€CTb MPaMOpPHbIA KaMWUH AU POCKOLLHAS, BLINOXEHHAs W3-
pasuamm nevb.

Hageemcs, Mbl Bac ybeaunu, 4To NEYHOE OTONAEHUE — 3TO
He nepexuTok BpeMenwn. U TyT BCTaeT Opyroi BONpoc: 4To
aydwe — nevb nAn KaMuH, KoHewHo Xe, KaMuH adpdexTHee
N TpebyeT MeHblle BpeMeHHbIX 3aTpaT ¥ PU3NYeCcKUX YCUnmi.
HoO 3T0 He 3HauuT, HTO TONEKO STUMU KPUTEPUAMKN HYXHO PY-
KOBOACTBOBaTLCA B Bbibope oTtonuTenbHoro npubopa. Aau-
HbIe AOMUKY, NPepHasHaYeHHLIe ANA BPEMEHHOrO NPOXMBA-
HWUS B OCHOBHOM B Tersioe Bpems rona, PeKOMeHAYI0T oTannm-
BATb TOHKOCTEHHLIMU NeYaMn U KaMUHaMK, KOTOPLIE BLICTPO
HarpeealoTCs caMu U CTOJb Xe BLICTPO OTAAIOT Tensno. 3arto-
nMB KamuH, yxe 4Yeped 20-30 MuHYT Bbl CMOXeTe Hacnax-
DAaTLCA TENNOM U YiIoToM. OgHaKko, OLICTPO HarpeBasiCh, Takue
ne4n cTonb Xe 6bICTPO OCThIBAKT. A KaMWH, BooOLe, rpeer,
noxa ropur nnams. MosToMy TOHKOCTEHHbIe Meun U KaMUHb!
He NOAXOAAT ANA OTONNEHUR ROMOB NOCTORHHOINO NPOXWBA-
HUA, 3aropopHuie AOMA, FAe NNaHUPYeTCA NPoBOAUTL.6oNb-
WYIO 4aCTb FOAA, HO MMaBHOE — 3NMY, iyylle oTannueaTth Tpa-
OVULMOHHBIMU TONCTOCTEHHLIMW NevYaMn C BbICOKOW TernooT-
payeil n cnocoBGHOCTLIO KONro coxpanaTs Tenno. KN4 y Ton-
CTOCTEHHLIX NeYel 3HAYUTESLHO Bbiwe, K TOMY e MHorve 13
HWX NpeacTaBAsioT coB0H AOCTATOMHO COXHbLIE YCTPOWUCTBA,
paccunTaHHbie He TONLKO Ha 000rpeB NoMelteHus, HO TaKke
Ha NPUroToBNEHME NWLLK, HArpes BOAL, CYWKY aroa-rpubos
¥ NpoYMe XO3AUCTBEHHBIS HYXAbI.



: PASAEN 1.
EbITOBbBIE OTOMUTEJIbHLIE NEY4A

Knaccuduxaynsa 6biTOBbIX NeYeEH

Mo ceoeMy HazHaYeHUIO BbITOBLIE NEYY BENAT Ha!

— oTonuTenbHbie;

— OTONUTENbHO-BAPOYHbLIE;

— BAPOYHbIe;

— pycckuie, BhiNONHAOWME Cpasy HEeCKONbKO QyHKUMMA;

— KaMeHKW Ang pycckoi 6aHu.

C uenbio OTOMNEHUSA 3aropoaHOTO AOMA PEKOMEHAYIOT
BO32COUTh OTONUTEABLHLIE NN CTOMUTENbHC-BapOYHLIe NeYN.

feys, NpeaHasHayeHHan ana oborpesa Xunoro noMelue-
H|, ACHKHA umeTs Betcokkid KNG, uHave or Hee ByaeT Mano
rpoKy. I1pu FPaMOTHOW Knasxe U NPasniabHON akcnayaTaumm
ortonuTenbHoh neun ee KNA pocturaet 80-83 %, uro conoc-
Tasumo ¢ KMl snextpooBorpesareneit ¥ HECKOMLKO Bhilue
KMNAO sogsHbix oTOnMTENnbHbiX npubopos. Ons cpasHerus:
KM kamuxa cocrasnsaet scero 20-35 %.

CpeaHsin TemMnepatypa HapyXHON NOBEPXHOTTA OTONW-
TenbHOM NeYyyn He NONXHA MpeBhilaTs 60°, a B OTaeNbLHBIX TOY-
kax - 80-90°. Meyb ponxHa MEQNEHHO HarpesaTbCs U 4OAro
COXPaHATb TeNno. A 3T0 BO3MOXHO TOLKO B TOM Criy4ae, ec-
A TORAUUMHA MEeYHbIX CTEHOK — He MaHbLWe 1/2 kupnuya.

BaxKrbiM N3paMeTROM OTONWTENLHOW Ne4n SBNseTcs ee
TannooToava. B cpegrem Npyv oLHON TOMKE B CYTKU yieNbHan
Tennootroava oTONUTENLHON Neun fofxHAa coctasnars 290-
350 B1/m2, a npn asyx tonkax — 520-580 Br/m2. Ecnu nedb
VMeeT 3aKpbiThie NOBEPXHOCTH, OOpaLieHHbIe K CTeHe 3aaHuA
{8 oTCTYNKY) {(pKUC. 82), 70 TENNOOTRAHY NEYX PACCUNTLIBAIOT
C y4eTOM RnonpasoyHoro koadduunenta, pasHoro 0,75-1
(B 3aBCUMOCTH OT PR3IMEPOB WU KOKCTPYKLMK OTCTYNOK). Cne-
AYET YyHUTLIBATL, UTO HA NPOTAXEHUU CYTOK Ternooraaya oTo-
nuTenbHoR neywn HeogviHakosa. MakcumansoHas ot1aava renna
HabnogaeTca npuMepHo Yepes 1,5-2 yaca Ana TOHKOCTEHHbBIX
neye n 2.5-8 yaca gna TONCTOCTEHHEBIX NeYel Nocne Havyana
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Puc. 82, lMeys, vmMeowan 3aKPHITHIG NOBEPXHOCTN, OOPALGHHMNE B OT-
CTYNKU (MPOCTPAHCTRO MBXAY 164HI0 M CTEHOMR):
1 - cTONHA; 2 - TEeNNOW3ONAUNOHHAR NeperopoaRxa; 3 - xnagxa newn

Tonku. Cnycts 10 4acoB NeYb HaYMHABT OCTLIBATL, TEMNEpa-
TYpa BO3AlyXa 8 NOMELISHWS NOHWXKAETCS, HO NPY 3TOM CTaHo-
asutca Gonee poBHO® 3a cyeT Tenna, OTPAXEHHOro OT Harpe-
ThiX npepmMeToB. Tpy oTONNEHUN TOACTOCTEHHLIMU NevYamMun
konebaHua TeMnepaTypbl MeHee 3aMeTHbI, Tak KakK Yem TOnLLe
CTeHbl, 4eM AoAbWE NeYb COXpaHseT TENNo.

Y TpagnuMotHoil 66ITOBON Neun HMXHAS 4acTb nporpe-
BaTbLCA CUAbLHEE, YeM BEPXHAA, B peaynbTaTe BCe TENAO cKan-
nueaetca nopa, notonkom. Otpava Tenna OTonUTensHOM neYun
A0NXHA ObiTb NPUOAN3UTENLHO OAMHAKOBOW Kak Ha ypoBHe
nona, Tak U nNoa NOToNKkoM. Jonycruma MMHUMaNbHaa pasHu-
ua Temnepartypb! 8 2-3°C. ina Toro 4tobbl Temnepatypa Ha
ypoBHe nona bbina koM@POPTHOR, Y OTONUTEALHOK Neun onX-
Hbl ObiTb ABE KAMEPL! OTOMIEHNA — BEPXHAR W HUXKHAS, TONLKO
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Tabnuua 58. Tennoovnava GuiToBLiX Neveit 8
3ABUCUMOCTH OT KOHCTPYKLIMN

0coBeHHOCTI KOHCTPYKLUM NoYn KoadpuumneHT Tennootpa-
K, KKAA X M2/4

TONCTOCTEHHLIE OWTYKATYPEHHbIE Wk 400-500
B MeTannuueckom ¢pytnape
TonctocTeHHbie U3Pa3uoBLie 500-600
ToHkoCTeHHbie Maccoit Gonee 1000 kr 500-600
ToHkOCTeHKble Maccon Meree 1000 kr 450-550

B 3TOM cay4ae neyb 6yaeT pasHOMEPHO NPorpesaThes U pas-
HOMEPHO 0TaaBaTb Tenno.

OToNNTEeNLHO-BAPOYHLIE NEYn He TONLKO FPetoT, HO U "ro-
TOBAT Nnwty”. TakMe neyr MOXHO UCMONbL3OBaTb B ABOHHOM
pexume:

1. netHem, KOrGa Maccms neyu He nNporpesaeTcs, a rops-
Yue rasnl 0T BAPOHHOW NANTH! MOCTYMAIOT B AbIMOBYIO TPYDy;

2. 3uMHeM, Kofaa ropsyre rassl NOCTYNaT B ALIMOXOA,
fleyn 1 OTRAIOT CBOE TENSIO CTEHKAM.

Pacuer rennioorgaym 4 pa3Mepa neym

DO Hauana KnafouHbiX N28GT HYXHO YeTKO NPeacTasasTb
cebe cnefyouime MOMEHTDI: o

1. KOHCTPYKUMIO Neyn;

2. pasMepbl Neyu u, rriasHoe, NJoulaap TeryooTaaWen
fOBEPXHOCTY (3epkana);

3. cymmapHylo TennooTgady neuyu;

4. npepnonaraeMyio TeraooTAAYY PA3NUUHbBIX YacTeit neuw;

5. BuA, KA4ECTBO U KOINHECTBO TONNMUBA;

6. KONM4EeCTBO TONOK B CYTKU.

MNpu BbIGOPE KOHCTPYKUMM MEvM yYUTLIBAIOT KOAUHECTBO
oTannMBaeMbiX KOMHAT, TenaonpoBOLHOCTb CTPOUTENbLHBIX
KOHCTPYKLIWA, pasMep U KoNM4YecTBO OKOH M pBepeii, obaun-
LOBKY NOMeLWeHnii n T.0,

TennooTaayy OTONUTENBHON NEYM PACCHUTLIBAIOT, UCXOAA U3
TEnIonNoTePs BCEX OTANAMBAEMbIX NEYLIO MOMELLEHUI C Y4eTOM
TENNONOTEePb KAKA0ro BUAA CTPOUTE/IbHLIX KOHCTPYKUWA.
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Tabnuua 59. BennuuHa yAenbHLIX TONAONOTEPDd 1 M2 HEKOTOPLIX BU-
AOB CTPONTENBHBIX KOHCTPYKLMI OAHOSTANXHOIO AOMA (NPK Temnepa-

Type Hapy>XXHOro soanyxa 25%
KoxcTpykums analua YaenbHbie Tenno-
noTepn, KKan/uy

KupnuuHan ctexa TonwmHon 3,5 kupnuya 53
KupnuuyHas cteHa ToMuUMHoN 3 knpnuya - 57
Kupnuunas cteHa TonwmHol 2,5 kupnuya 65
Kupnuyxan cTeHa ToMHOA 2 kupnvda 78
BpeseHYaTan cTesa TONWWHOMI 25 cm 52
BpeseH4aTan creHa TonumHon 20 oM 67
OxHa v 62nNKOHHbIE ABEPU C ABOUHLIM GCTEKNEHUEM 100
Hepesankbie ABepu 175
AepesaHHble NoAL! 19
Yepaadnoe nepexpoitvie 26

Bonee npocroii cnocob pacuyeta Tpebyemol Tennosoit oT-
Aauu ey 3aknipyaeTca 8 TOM, HTO TENAOMNOTepyu oTanaveae-
MO0 NOMeLeHUA (WM HECKONBKNX NOMELLEHUS) BLIYUCASIOT
WMCXOARA M3 TOro, 4T Ana Harpesa 1 M3 nomelnenun oo 18° Tpe-
6yetca npumepHo 21 Kkan/d. YTobel onpeaenmTk TennonoTe-
PY BCEro NoMeELLEHUst, BEAUUYMHY YASNbHEIX TENAONOTEpb YyM-
HOXAIOT H8 0O6bEeM OTanNBaeMoro NOMELLEeHUSs.

Nocne pacueTta Tpebyemoli TennooTpauu Heobxoaumo on-
peaenuTb Nhoujanb 3epkana (HarpeBaeMoil NOBEPXHOCTH)
neun. Onga obkiHbIX OTONUTENLHLIX MNe4eil CpeaHAn BhiCoTa
3epkana cocrasnaer nopsaka 2 M. Yrobel noayuuts Gonee
TOYHBIE faHHBIE O NVWAAK 3epKana KOHKPeTHOM neun, eenu-
4YMHY Tennosol otgaqn neunt gensat Ha 300 kkan/u (MMeHHO
CTONBKO TENNa ovaaeT 1 M2 3epkana).

3Has nrowaab 3epkana, MOXHO OnpesennTb nepumeTp
ne4n U BIMHY Kax[oM ee CTopoHbl. Ansg 3Toro naowagb sep-
Kana BEeNAT Ha aKTUBHYIO (HarpesaTesibHyi0) BeiCOTY neyw. Mo-
JNYHYEHHYIO BeNuyKiHY gensT Ha 2. TakuM o6pa3oM, Mbl Haxo-
AUM AnuHy BByX CTOPOH neyn. WupuHa v pnvHa neyu Moryr
BapbLUPOBATLECA, HO B NIOGOM CnyyYae NPy CNOXEHWUN AONXHLI
BbiTb paBHB 4NNHE ABYX CTOPOH Nevu,

Ana Tennootgaun neukn uMelT NpUHUMNKWanNbHoe 3Haye-
HWe pa3amepb TONOYHOI© NPOCTPAHCTEA, B KOTOPOM NPOUCXO-
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[UT CXuraHue Tonaunsa. Yol B TOMNKe ycnesano cropeTs Bee
ToNNMBO, HeOdXoaMMO, YTOGL! TONANBHUK MMen oNpeaeneM-
HYIO BLICOTY:

Aans apos — 80-100 cm,

ANA KBMEHHOrO YA ~ HEMHOIro BhiUe, TAK KaK ANA rope-
HUA yraa TpebyeTcs Gonkile BO3AyxXa,

Ana cyxoro Topda - 65-75 cM,

ana snaxHoro Topda — 6onee 80 oM.

OnTuMansHas WypKHa TONKN gns HeOoMbLnX nedveit ¢o-
crasnsieT 20-25 cm, pns bonbwnx nevedt — 30-38 cm.

KombGuHuposaxHoe oTonneHune

KombuHunposaHHoe otonneHue o6begutseT B cebe A0CTO-
WMHCTBA NEYHOrO W BOORHOr0 oTonneHus. Meun koMBUHMpPO-
B8aHHOro otonneHus, nomMmmMo oborpesa nomelueHnii, obee-
NevnBaioT 3aropoaHbiit RoM ropaveit sogoi. KOHCTPYKUUA Ta-
KO neun npenycMaTpPUBAET HanNuue MeTanInyeckoro BOAO-
rpenHoOro KOTNa, PacronoXeHHOro Ha Mecre ayxosku, cOoky
OT TonnAuBHUKa, MeTannnyeckuii KOTen HarpeBaeTca 3Haun-
TenbHO OLICTPES U MHTEHCVIBHEE, YEM KMPIIMYHas Knaaka, no-
3TOMY NpuMepHO yYepes 1-1,5 vyaca nocne Havana Tonku Bo-
OSHblE oTonUTEeNbHbie NPUGOpLI 3aropPoAHOro aoma Gyayr
yXe ropaYnmMu K HaYHYT OTA4AaBaTb TENNO, B TO BPEMS Kak Mac-
CMB neun elye He ycneet nporpeteca. Otaaya neyHoro renna
HaunHaeTCs NPMMEPHO Yepes 2,5 yaca nocne Havyana Tonku.
MakcumyM NEYHOR TeNNoOTRAYN NPUXOANTCA Ha 9-10-b1it Yac
C MOMEHTA Havana Tonky; B NOCNEAYIOWMEe Yackl MPONCXOaUT
MeaneHdHoe OCThbiaaHue neywn. HoO aaxe xoraa nedvs nepecra-
HYT TONWTL, OHa Bce ewe ByaeT 0TAaBaTh TENNO, HaKoNNeH-
HOE KUPMNNYHBIMY CTEHKaMU U CreLMANBbHLIM BOASHLIM aKidy-
MYASITOPOM, YCTRHOBNEHHLIM B BepPXHEH YacTy neyu. bak-ak-
KYMYNATOP HEe 10/bKO YTUWIM3NPYET TEeNN0 OTXOAALMX AbIMO-
BbIX ra30B, HO U AONOAHUTENBLHO HarpesaeT BOAY As OTONU-
TeNbHbIX NPUOGOPOB BTOPOrQ aTaxa. ViMeHHO B HEM TENIOHO-
CUTENb OCTLIBAET B NOCNEAHIO OYEPERDb.

Takum 06pa3om, OT BOAAHOIO OTONNEHUA KOMBUHUPOBaH-
Hbii cnoco6 oborpesa 6epeT GLICTPOTY Nporpesa noMetue-
HUK 1 PABHOMEPHYIO TENNOOTAAYY, & OT NEYHOr 0 OTONREHNUR —
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DONFOE COXPaHEHWE TeNna v oTaady TENSOBOK 3HEPrum npe-
VMYLIECTBEHHO N3Ny4eHneM, B 0Tnnyme OT Mano KOMGOPTHO-
ro KOHBEeKTUBHOIo cnocoba oborpesa, CBONCTBEHHONO BOAA-
HbLIM OTONUNTENbHBLIM NpUSopam.

KombuiupoBaHHoe oTonAeHne pPekoMeHAYIoT UCNonb3o-
BaTb B TEX 3aropoAHLIX AoMax, Fae Neun TonAT aposamu. Hano
3aMeTUTb, YTO BOLOTpelfiHbiA KOTen, BMOHTUPOBAHHLIA
B Neyb, — YYTb I HYU €OVHCTBEHHAs PAa3HOBMAHOCTL KOTAA, pa-
6oTaWero Ha apesecHoM Tonnuee. CaMoCTOSTENbHbIE TBEp-
pooTannveaeMbie BOQOrpeliHbie KoL paboTtalT nnbo Ha yr-
ne, nnbo Ha Topde, U kpaiiHe peako Ha apoBax. Mexay Tem,
KaK ApoBa ABASIOTCA AEWEBLIM W WWPOKO PACNPOCTPAHEHHLIM
TOMNUBOM. [e4b CO BCTPOEHHLIM BOAOMPEAHBIM KOT/IOM MOXHO
MCNONL30BATHL B OTONUTENLHON CUCTEME KaK C eCTeCTBEHHOW,
TaK ¥ C NPUHYANTENBHON LMPKYISUNEA TENROHOCUTENS,

PaameujeHune neuym 8 gome

Lnsa Havana cnenyet obpatvTh Balle BHUMaHWe, Y4TO ApO-
BAHYIO NeYb MOXHO YCTaHABNMBATL B NOMELUSHVM NAOWAALIO
He MeHee 16 M2. B ManeHbkoi KoMHaTe neyun He 6yaer xea-
TaTb BO3gyXxa.

Y1066l B OTanauBaembix MOMELLEeHWAX CKAaasiBanach KoM«
dopTHan atmMocdepa, a Take Aabbl UCKMNOHATL gaxe ManeHi-
LIYO BO3MOXHOCTb BO3HUKHOBEHUS NOXAapa, K BubIGOpY MecTo-
PACTIONOXEHNUA NEeYN HYXHO NOAXOANTL CO BCEN CepPbe3HOC-
Tot0. Mpuuem genaTtb 3TO cCnepyeT He HaKaHYHe Knaaku neyw,
a 3apaHee, XenaTtenbHo, Ha 3Tane NPOEKTHO-CTPONTENbHBLIX
pabor.

Jlyswse MecTo gns BO3BEASHNS OTONUTENLHOW Neyr — No-
MeuleHue, rae coutarenu goma nposoaaT Gonbiie Bcero Bpe-
meHu. Kak npasuno, 370 roctuHas. Ecam oranavsaemoe no-
meueHue — OAHO ¥ 6oabLuoe, TO Nevb Nyvwe pacnonarate
8 teHTpe (puc. 83 A). B 3ToM cnyvae Tenno ot neun Oyger
PABHOMEPHO PACNPOCTPAHATLCA NO BCEMY NOMELIEHWIO.
Mpw ycTaHOBKe NEYn BNNOTHYIO K CTEHE, HE BCEe CTOPOHL! Ne-
4y ByayT paBHOMEPHO OTAABATL Tenno, Aa u o6ulas TennooT-
fava neun 3ameTHo cHu3UTCR. OAHAKO NPV TakoMm CnocoGe
pasMelLieHna nevn 9KOHOMUTCA NONE3HaNA NIoWAaab, YTO 0CO-
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Puc. 83. Bapnahtbi pasMmeuieNins OTONATONbHLIX NEYEH:
A - 8 yeHTPEe uH C HEOOMbUINM CMELLEHHEOM OT LeHTPE;
B - yrnosoe pasmougenme neyn; B - NpHCTEeHHOE Pa3MELLIGHME NeYy ¢
HaNMINOM BOHTHIRTOPOB A1 CO3RAHNA TON/IOBMX IOTOKOB;
1 - neyun; 2 - BGHTHNATOPBI; 3 - NOTOKYU TOMIOro BO34yXa

6eHHO aKTyanbHo, ecnu nomMewlenne — HeGoNbW KX pasmMepos.
"MPUCTEHHYIO" Neyb PEKOMEHAYIOT BO3BOAWUTL OKOMO BHYT-
peHHel’ KanuTansHon CTeHb!, B KOTOPOW NPOXOAAT AbIMOBbLIE
¥ BEHTUARLIMOHHBIE KaHanbt, ECnn oTonuTensHyo neys nocta-~
B8UTH OKOJIO HAPYXHOW CTEHLI 3/AHMA, TO 3HAYWUTENLHAR YacTb
Tenna GyneT yxoamT Ha ynuuy. YrnoBeie neun BO3BOAAT B yrily
nomeiuenun (puc. 83 B). Torka neyn MOXeT BbIXOAWTb B XU~
noe nomeilexne.

B gome C ABYMA-TPEMSI CMEXHbLIMU MOMELUEHNSAMYN He-
60nbWIOro pasMepa OTOMUTEAbHYIO Nedb MOXHO BO3BECTU
B Npoeme BHYTPEHHE Neperopoaxu, pasaensiowe KomHa-
Thl. Npy aT0M nyyie, ecnm Tonka 6yneT BLIXOAUTL B KOPUAOP
VAU Ha KyxHIO. CneglyeT yunTbiBaTtb, 4TO NPU OQHOBPEMEHHOM
oforpese HECKONLKUX NOMEWEHWUA TENNO pacnpenenseTcs
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HepaBHOMEPHO, NOCKONbKY rpeloWwue NOBEPXHOCTU NEeYn co-
CPepoTOMEHbl B OQHOM MeCTe, B TO BPEMA Kak OxXnaxpeHwe
NIOMELWBHNA NPONCXOA/NT CPasY C HECKOALKUX TOHEK: OT OKOH,
DBeEpeit 1 HaPYXHBIX CTEH.

B AoMe C HeTuipbMA CMEXHbIMI KOMHaTaMi Hebonbiloro
pasmepa rnedb yCTaHABAMBAIKOT HA Nepece4YeHnn OsyX BHyT-
PEeHHUX Neperopoack, TO €CTb B TOUYKEe CXopa neperopoaok
(ecnn noasonsieT nnaHuposka). Echu noMmeuieHus nMmeloT
6onbwoi paamep unu ecnv ux bonblue 4-x, OBHOW oTONW-
TenvHo# nevn 6yaet mano!

B Tom cnyyae, ecnu Bbl Xenaete, YTobsl Tenno OT neun,
YCTAHOBNEHHOW Y CTEHbI, LUPKYIPOBAN0O HE TOMLKO B TOW
KOMHaTe, rAe HAXOAUTCA NeYb, BO BHYTPSHHUX Neperopoakax
30aHUA PeKOMEHaYeTCA npogenars BEHTUNAUMOHHBIC OTBEp-
CTUA NNY YCTAHOBUTL HEBObLUME BEHTUNATOPL!, KOTOPLIE CO-
3[1aAyT NPUHYAUTENbHYIO UMPKYAsSUMIO TenaoBOro BO3ayxa
(puc. 83 B). Yepe3 BEHTUSLMOHHOE OTBEPCTUE B MNOTONKE
Tennblin BO3QyX CMOXET NOCTYNaTbk U Ha BTOPOWM aTaX, KOTO-
pbiii 8 SonbwMHCTBE cnyYaes Npu nevHoM cnocobe oborpesa
OCTAEeTCS XONOAHbIM,

B HebonbwomM 3aroposHOM RoMuKe C BepaHhoi oTonn-
TENbHYIO Nedb MOXHO NOCTPOUTL TakuM o6pa3omM, 4Tobbl Ton-
Ka BbIXOAWUNa Ha BepauHpy, a 3agHAA 1 6OKOBLIE CTEHKN Nevn
pacnonaranick Mexay BHYTPEHHUMK Neperopoakami.

Tonnuso ana OviToBbIX NEYeH

LA Harpesa ObiTOBLIX NeYeil UCNOoNbaYIoT 4PUBA, KAMEH-
Hbid 1 Bypblit yronb, aHTpaumT, Topd, a Takxke B HEKOTOPbIX
cnyyasx ra3zoo6pasaHoe 1 auaenbHoe Tonamso. Buibop B nonb-
3y TOro UnNU UHOro BUAA TONNUBA onpenenseT ero RQOCTYNHO-
CTb. OOLIMHO NeYn TONAT TeM TONANBOM, KOTOpPOe A00LIBAIOT
v nepepabarbiBaioT B AHHOM pPervoxe.

Meuun, paboTalouwiye Ha ApPEBECHOM TONNNBE, PEKOMEHAY-
10T TOMUTH CYXMMKU NOSIEHbAMU N3 ApeBectHbl NMCTBEHHLIX
nopog. ApesecuHa Teepawix nopoa (ayé wnu Gyk) ropur
BJINHHBIM CMNOKOMHLIM NnamMeHem w otaaer Gonblie Terina,
YeM ppeBeCuBa MArkux nopoa, kotopas cropaer OuicTpo
M K TOMY Xe uckput. Knen, nnmna, ocunna, onbxa n ToNoNkL CO-
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nepxar 60nblioe KORNYECTBO Bary, NO3TOMY MIoxo ropsay
¥ BLIGENAIOT TENNO, HeQOCTaTOuHOe ann oborpesa nomelye-
Hus. Bepesosble apoBa, B nNpuHUMNeE, FOPAT XOPOWO, JaKT
POBHOE Nnams, ogHako nNpy aToM obpasyioT BonbLioe Konn-
4eCTBO Caxy, ocenalouled B [bIMOX04E M yMEHbLUaoWen Tary
8 neun. lpesecuHa XBOMHBIX NOPOL COAEPXUT MHOTO CMOSL,
NO3TOMY NPY Cropasun KOMTUT, "UCKPUT", CTpenaeT yrosibka-
MU U HanonHseT BO3AYX KaHueporeHamwu, He roBOPs yxe
0 upe3MepHOM caxeobpasosanuun. ERMHCTBEHHOE NOCTOUH-
CTBO XBONHbLIX APOB — NPUATHLIA apomar.

(oneHbA, NpepHasHayYeHHsle GNA Harpeesa Neyu, AONXHb
6biTb NORHOCTLIO NPOCYLUEHL!, TaK KaK APOBa € BLICOKUM CO-
LepXaHveM Bnarv CUALHO ALIMAT KM cnocobeTeyloT obpasona-
HWIO KORQEHCATA B AbIMOBLIX kaHanax. CeexecpybneHHbie Apo-
Ba He roasTCs 019 TONKU NeYn, Tak Kak COASPXAT MHOro Bnaru.
[0 NonHOM rOTOBHOCTY UX XPAHAT OO0 Ha OTKPLITOM BO3AyXe,
6o B nomeweHnn, BTopoit cnocob Bonee npegnouTnUTeneH.
XpaHAaT ApoBa 8 packonoTOM BUAE, HE MeHblUe roaa.

Ana Tonkn neyn pexoMeHAyIoT 3aroTasnneaTth ApoBa OA4-
HOM nopoast. [nivHa ¥ ToALMHA NOAEHLEB A0MKHA BbiTe NPU-
MepHO opuHaxkosoi: 30-40 cm Ha 6-10 cm. Tounas gnvHa 3a-
BUCUT OT pasMepoB TONNMBHUKA Neyu, HO B mobomM cnyyae
OHa He ROMKHA ObLiTh CNNLIKOM ManeHbkor. Menkue noneHbs
6LICTPO CropaioT, He yecnesas NPorpeTh BO3ayX B otannveae-
MOM noMetLernu. MoneHss A0AXKHE PaBHOMEPHO NOKPLIBATL
KONOCHUKOBY!O pewleTKy. TonuimMHa Cnos Tonauaa 3asucnT oT
KOHCTPYKUMY NMeYvn U NOroabl Ha yauue. B aeMuceaoHHblin ne-
pHOA ToNUWHA APEBECHOro TONAMBa NONXHa cocTasnsgeT 20-
25 cM™; B 3MHUA Nepuof ee HemHoro yeenuuveatoT. MNpu He-
AOCTaTONHON TONWMHE TONANBHOrO CNOsi B QTBEPCTUSR KONOC-
HMKOBOW pelleTky NocTynaeT u3nuwHee KONUYecTso BO3Qy-
xa, xoTopbiii chmxaeT KMA neun. NabwiTok Tonnuea, Hao6o-
POT, 3aTpyAHseT A0CTyn BO3AyXy, B pe3ynsraTe TONAnBeo Cro-
paeT He MonHoCTbIo U 06pa3syeT 6onbWoe KONMHECTBO 30/IbI.
Chepyer 3aMeTuTb, 4TO NORAHOIO CropaHns Tonmea 8 6uLiTo-
BOt Nevy AOCTUYL NPaKTUYECKN HEBO3MOXHO!

Topd No cBOUM CBONCTBAM YCTYnaeT ApPEeBeCUHE, HO. TOXe
LWMPOKO UCNONb3YeTCss BNs TONKYW BbiToBbIX neyei. Npy cxun-
raHnm Topda obpasyeTtcs 60MbLIOE KOANHECTBO 30Nbl, KOTO-
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pas 3abuvBaeT OTBEPCTUS KONOCHWMKOBON peLleTkn ¥ TeM ca-
MbIM NMPenaTCTBYET NOCTYNAEHWIO BO3AYXa B TONINMBHMK Neyun,
Yem BnaxHee Topd, Tem Gonblie 06pasyeT OH 30Mibl, NOITOMY
BnaxHeii Topd nepen ynotpebneHnem pekoMeHayT npocy-
wuTs. TonumHa cnos Topda Ha KONOCHUKOBOW peluetke
AOmxHa 6biTb He Bonbwe 15-20 cm.

B cnyyae HeoBXxoanmMOCTU npakTruieckn noboi sup, ObiTo-
BOW Me4un MOXHO NepeBecTy Ha rasosoe Tonnuso. Ang aToro
BOCTaTO4HO BMECTO KOSIOCHUKOBOW pelleTkyu B TOMvsHUKe
neyn yCTaHOBUTbL CneunanbHoe ra3oropenoyHoe yCTpPOWCT-
BO, — 1 Nevb MOXHO 6yAel TONUTb NPUPOAHBIM U CXUXEH-
HbIM ra3om.

Tabnuua 60. YaenoHOe TeNN0 OT CropaHua HOKOTOPLIX
BHAO0B NEYHOro Tonnusa

Tonnuso YAenuHoe Yenno or cro-
) paHua, kkan/xr
Apesecuna 3000-3300
Topo:
KYCKOBbIA 3100
GpUKETHLINA 4000
Yrons:
Sypuin 2800
KaMeHHbIN 4500
ApPeBECHLIR . 8000
aHTpPauuT 6000
Npupoansiit raa (1 m3) 8500
Maszyr 11000

Ha tennootaady neuu BnAvsieT He TONLKO BUA TONAWUBa,
HO W KONMYECTBO TONOK B8 CyTku. Konebanus Temnepatypsl
BO34yXa B NMOMELIEHUN MeHee 3aMeETHbI, ECV NeYb TONWUTL He
0OVH, a ABa pa3a B CyTku. Py 3TOM HEeT HeoBXoANMOCTM KO-
NAYECTBO TOMMWBA yBEAWYMBAlL BABOE: NPU NBYXPA30BOWN
TOMNKe creayeT UCMONL3OBATk POBHO CTOMLKO Xe TONNVBa,
CKONbKO 1 NPW OAHOPA30BONA.
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DyHRaAMEHT neyn

B cuny Toro, 410 nogasnsiouiee 60NLWMHCTBO OTONUTENb-
HbIX NeYell MeaT TONCTbIe CTEHKU N BeCUT He MeHee 700 kg
noa HUX HeOBX0ANMO BO3BOAUTL OTAGNLHLIA PYyHAAMEHT, He-
3aBUCHMBLIA OT PYHAAMEHTA CTeHbl. [N co3ganua NevHoro
dyHpameHTa UCnonbayioT 6eToH, 6yTOBbLIA KamMeHb (M3secT-
HSIK, NECHaHWK, MPaHUT 1 NpP.), XenesHsK (NepexoKeHHbIA Tem-
HO-KOPUYHEBLIA KMPnu4), a Taicke GuiBlumid 8 ynotpebneHmm
kupnuy. KnagoyHslii pacTsop ObiTb M3BECTKOBLIM (ANs GyH-
LOaMeHTa B CyXOM [pyHTe), U3BEeCTKOBO-UEMEHTHbIM (anst
dyHBAMEHTA BO BAAXHOM FPYHTE) UNU MNHOUEMEHTHbIM (AR
PyHDAMEHTA B MNHAHOM TPYHTE).

Mpouecc BO3BeseHun NEYHOrO QyHAaMeHTa HawvHalT =
C onpepReneHus TUNa rpyHrTa. iMeHHo ot Hero aasucuT rnybu-
Ha 3anoxenvn ¢yHpameHTa. MybuHa pyHnameHTa gRyxaTax-
HO neun B ntoBoM cnyvae He AonxHa 6biTb MeHbwe 1 M,

fleynble pyHaameHThl BLIBAIOT CNAOWHLIMK, CTONGYATHIMU
u cMellaHHbiMU (puc. 84, 84 A). CtonBuathlili pyHaaMEHT Co-
OpYXaioT B YCOBUSAX HEXBATKW CTPOUTENLHLIX MaTepwuanos.
CMelaHHblA ¢PyHAaMEeHT peKOMeHOYIOT BO3BOAUTL HA Npo-
Mep3aioLLMX NoYBax, 0COOeHHO Npu FAYEOKOM 3aN0XeHWU.

Boasegenune cnnowHoro ¢yHgamMeHTa Bkio4aeT B cebA
cneaytouwme aransl.

1. TMepBbiM A8NOM POIOT KOTNOBAH Noa pyHaameHT. Mybu-
HY KOTNOBaHa ONpeaenaioT TMNOM novskt (CM. Tabnuuy 61).
WupunHa koTnoeaxa ponxHa OuiTh 60Nblle OCHOBAHMA Neuvn
Ha 10-15 cM 80 BCe CTOPOHBI.

2. [HO KoTnoBaHa Hacyxo BblknaabiBaloT GYTOBLIM KaM-
HEeM WK kmpnnyHon webeHkoi choem TonwnHoi 10 oM, no-
Chne yero 3anuBaioT L{eMEeHTHbIM PAaCTBOPOM.

3. W3 Toro xe cTpouteneHOro Marepuana genaior ¢gyHaa-
MEHT A0 YPOBHSA rpyHTa. KMpnuyHbiii @yHAAMEHT BLIKNapbiea-
toT, cobnionan Nepesa3Ky LWBOB; NPV 3TOM NO KpasM knagyT
uenbie KMpNu4K, a B CepenuHy - NONOBUHKK.

4. Mosepx pyHpameHTa 8 rpyHTe yKknaabisaoT 3 cnog rug-
pousonsaumn (Hanpumep, 1a pybepouaa).

5. B noanonbHOM noMelwernn AoMa CoopyXaioT Hapyx -
HbIk DyHRAMENT neyn. BuiCOTy HapyXHOro ¢yHaaMmeHTa of-
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Tabnuua 61. Oco6eHHOCTH KNARKM NOUHOIO QYHAIMEHTA
28BMCHUMOCTH OT TUNA FPYHTA

Twun rpywra Fny6Guna sano- Pacrsop gna Mpumevanue
weHus dyHaa- | xnaaxu dyHaa-
MOHNTa, CM Mmonta
CyxoW necyaxblit 80 13BECTKOBbLIN -
Cyxo¥ ckasTbHBIl | rpu Macce neun N3BECTKOBbLIN dyHpameHT
Ao 2 T1-0T25; MOXHO He Bbi-
npy Macce nevn KnanbisaTtb
Gonee 27-40
HacwinHoi AO YPOBHA NOT- U3BeCTKOBO-Le- TaKow rpyHT
(rpyHT C Kpyn- HOI'O rpyHTa MEHTHBIA N Le- onacex ana
HbiMUK MEHTHLIA COOpYyXeHns
dparmMeHTamu) neyun
MnUHUCTLINA 75-100 FIUHONECHaHbIV unu -
FAWHOUEMENTHLI
BnaxHbiig no 100 #38€CTKCBO-UE- -

MeHTHBI

peaenaeT BbICOTa NOANONBLHOFO NOoMeLweHun. Npu 5Tom Hesa-
BUCUMO OT BMAa, PYHAAMEHT He [OBOAAT A0 YPOBHS nona
Nepsoro aTaxa Ha BLICOTY, PaBHYI0 ABYM PSAAM KUPNUSHONA
knanku (14-15 cm). LWnpvHa HapyxHoro ¢gyHaamMeHTa gonxkHa
6uiTb MeHbWE WKPKHL GyHaaMeHTa B rpyHTe Ha 5-7 cMm
B KaXAyI0 CTOPOHY 1 BoNblue Ha TaKyto Xe BeANUUHY LINPKHLI
OCHOBAHWA NeYn.

Ecnu HapyxHbiit yrRAaGMEHT AenaoT Us MEeNKoro CTpou-
TEeNbHOro mavtepuana, To cHayana Heobxo0AMMO CKONMOTUTbL
kopobky TpebyeMoro pasamepa, KOTOPYIO 38TeM HANOAHSIIOT
MENIKUM KaMHeM, rpaBuemM unu KMpnuuHoiM webHem. Kax-
asie 10 cm pyHaaMeHTa 3an1BaoT LL@MEHTHLIM PacTBOPOM.

6. B nony nepeoro ataxa AenatoT OTBepcTUe, COOTBETCT-
ByloLee pa3MepaM OCHOBaHMS| nevu.

7. HapyxHblii dyHOAMEHT 3aBepWaiOT CAOEM LIEEMEHTHOrO
pacTsopa, NoBepX KOTOPOro YKNaaLIEaioT 2 CAOS MAPON3ONaLmi.
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Puc. 84. Cruiownsie dyHgamerrel 4ns neven:
A - QYHAAMENT #3 MOSTKOrO KaMNST, rRaBAst 41 XUpaniHoA webenxn;
1 - non; 2 - gBa pana KKPNKLHOH KNaRXN; 3, 6 - IMBPOHIONIUKS;
4, 7 ~ BIPIBHHBAICUNE CIION K2 UEMENTHOIrO PACTBOPA; 5 - HapyXH i
DYHRAMENT 13 WnaKobeToNa; 8 - QyHRAMEHT B rDYHTE #3 KMPIKYHOIO
WEONS 51 rPaBNA; 9 - TPYHT.
B - pyHaameHT n3 ByTororo KaMHs n knprinyHod xnaaxw; 1 - non;
2 - KUPIIMNKan KNapXe; 3 - rHAPOH3ONIUNA; 4 - DBIPaBHNBaIOW T
cnoit; § - pynpamenr; 6 - rpynr
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. Puc. 84 A. CronGuarviii dyngament ann neveit:
A - nepeuifi Bapuant: 1 - non; 2 - ssipasunsaowni cnon; 3 - xknapxa;
4 - KMPINYHLIG ufeBeHs N rpaBui; 5 - rugponsonsuns; 6 - rpyHT;

6 - sTopoii sapmant; 1 - non; 2 - rugponsonsuns; 3 - BbIPDABHNABAIOLUNN
CNIOH; 4 - 67183068 TOHNDIO NEPOMBIYKM MITH nnnra; 5 - pywgamenr s
rpyHTe U3 GyTOBOIrO KaMHR U WEOBHS; 6 - rpyHT; 7 - CTONOHKM M3 KHp-

NHYHON KNnagxu
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8. Mo pasMepam OTBEPCTUS B NONY BbIKNAALIBAIOT OLWH
PSR4 kKupnunueil. BepxHiolo NOBepxXHOCTL KUPMWYHOrNrO psaga
TWATEALHO BbLIPABHMBAICT U NPOBEPAIOT HA IrOPU3OHTanNb-
HoCTb. OT KayecTBa BLINONHEHVA NEPBOro Paaa 3aBUCUT Bep-
TUKanbLHOCTL BCEIE Nevm,

9. MNosepx NEPBOro KUPMN4YHOro psiaa yknaabealoT CAON
ruaponsonsunn,

10. BuiuagbiBaloT BTOPOM CNOM KUPIINYHOW KoK OCHO-
BaHWA Neyu, KOTOpLI gomxkeH Nnbo COOTBETCTBOBATL YPOBHIO
nona, nM6o BO3BbLILIATLCA HAA HUM He Gonee yem Ha 3-4 cMm.

MN3-3a pa3Houn 0caaKy KOKCTPYKTUBHBIX SINEeMEHTOB dpyHaa-
MEHT fedn He AONXKEH cConpuKacaTbes ¢ QyHOAMEHTOM CTeH!
WinpuHa 3a30pa MexXAy CTeHHLIM U NeYHBIM pyHgaMmeHTaMm
BonxHa ObITb He Meree 3-5 CM. [T0 OKOHYANUIO COOPYXeHNsn
neyHoro yHRaMeHTa 3a3op 3achinatoT NeckoM, GopMnpys
TeM CaMblM TaK HasbiBaeMble "0CafoUHbIe WBbl”,

Camblii HagexXxHbld QYHAAMEHT NOA, OTONMUTENBHYIO Neyvb
nonyyalwT u3 MoHonuTHoro OGetoHa wmm ©GyTobeToHa.
MNop, MaccueHble Nevu GyHOAMEHT genalT a3 pyboBoro wnn
NNCTBEHHOro cpyba.

llpn BO3BEAEHMM CTONOHATOrO PyHAaMEHTa wvpuHa 4-x
OMNOPHbLIX CTONOWKOB HapyXHOro ¢pyHaaMeHTa AOAXHA COOT-
seTCcTBOBRaTb AvHe 1-1,5 kupnuua. PaccrosHue mexay cTon-
61kaMun He BOMKHO NPEBbIWATL ASIMHY 2-X Kupnvuden,. He go-
X048 5-TH psfoB KUPAVYKOA KNagku [O ypoBHS nona, ctonbu-
KW COeOUVHSIIOT B CMIOWHYIO NAOGCKOCTL dyHAaMeHTa nyTem
Hanycka Kuprnvuen,

[lpy BO3BEACHNY CMELLAHHOTO (PyHAAMEHTA, Y KOTOROTo
CrUIoUIHON PyHAAMEHT B FpyHTe COeAuHeH Co cTonb4aTthiM
HapyXHbiM QyHOAMEHTOM, ONOpPHLIE CTONGUMKN COEANHAIOT
He NyTeM Hanycka, a NOCPeacTBOM xene3o6eToHHOU nepe-
MbIYKKM WU NAWUTBI, KOTOPYIO YKRAAbiBAKT Ha cTonbukw,
He O0X0AN 2-X PAAOB KUPNUYHOW KNaaKkvu [0 YPOBHs nona.
BuicoTa xene3o06eTOHHOW nepeMbidkn [oAXHa ObiTb He
MeHbwe 1/6-1/8 BbLICOTHI KMPRNYHLIX cTonbGuxos. Mosepx
nepemMbiuku BbiKNaAbiBaioT 2 pana Kupnuya srnepemeluxy
C rmapou3oNsALNOHHbIM MaTepranom.
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Yeunenue nona v noToN0YHbIX NEPeKPbITHi

Neun maccoit go 700 kr ycTaHaBNMBalOT NPSMO Ha non,
Gea Bo3segeruna pyHaamenTa. B fome C gepessHHbLIMU nona-
MU, neyb CTaBsaT Ha Banouysble NepekpuITUA Takum obpasom,
4T06bL! OCHOBAHUE MeYun ONNPanocs Ha Ase nanepeyHsie 6an-
k1. Mpu HeoBXxo0AUMOCTIN NepekpbITUA yKpennsioT. Mexay oc-
HOBaHVeM neyn 1 fepeBsHHLIMUY NONaMN NPOKNAALIBAIOT K30-
AAUMIO U3 acBeCTOLIEMEHTHBIX AMCTOB AW HECKOALKUX CROEB
BOIAOKa, NPONMUTEHHONO MNHAHLIM pacTBOpoM. osepx 13o-
NRUMOHHOTO CHOR KAAAYT MCT KPOBENLHOM CTanu, npesbillia-
Iowni nepumMeTp OCHoBaHKA neun Ha 1,5 CM BO BCe CTOPOHLI.
JepessHHbe NAVHTYCa TAIoKe NOKPLIBAIOT MNCTOBON CTanbio.

Ha BepxHUX aTaxax neyb PeKOMeHAYIoT CoopyxaTh B Npo-
emax KanutanbHbiX cTeH. MNpu 9TOM BbiCTynaoLlee U3 CTeHb!
OCHOBaHUE TNEeYN yCTaHaBnMBAIOT Ha 3afenaHHbie B CTeHy
CTanbHble KOHCONW U3 LWBEANEePOB, ABYTaBPOB UAW PENbCOB,
KOTOpbIe YKNaaLSIBalOT NOBEPX MeTannnveckux Npoxknazok
{puc. 85). Koxvconu Mmexay coboii ckpennsoT metanauyec-
kuM Gontom. Nosepx 6aN0OK HACTUAAOT [OCKK TOMUKUHOW 50
CM C Tennousonaume u3 acbecra unu NPONUTAHHOTO MUHR-
HbIM PaAcTBOPOM BOWAOKa. Ha U30NALMIO BLIKNAALIBAIOT PAL,
KMpnuyen, KNPNNYHLIe CTONOUKN-WaHLUE) W, HaKOHeL, OCHOBA-
HUe neyn. .

Mleyb BepxHEro 3Taxa Hepenko ycTaHaBAMBAIOT Ha Nedb
nepsoro ataxa. B aToM cnyyae HUXHAA Nevb O0/MKHA UMEeTb
caMoCToRTENbHbIN PyHAAMEHT C ryOUHOW 3anoxenns Ao 1 m
M CTEHKU TONLIVHON He MeHee 1/2 knpnuda. Ecnn paamepbl
BepxHENA U HUXHEN ey He COBNAAAIOT, a, Kak NPaBnno, TaKk
u BuisaeT, n6o paamep neun, pacCnoNOXeHHOW Ha BTOPOM 3Ta-
Xe, [ONMNKEH 3aMeTHO YCTynaTb pa3mepy HUXHeld neuu,
TO MeXay HUMN NPOKNAALIBAIOT XeNne3006TOHHYI0 apMUpo-
BaHHYIO NAUTY TOMLMHON He MeHee 10 cM. B nnvTe aonxHo
GbiTh NPERYCMOTPEHO OTBEPCTHUE ONF ABIMOBOIO KaHana HUX-
Hel neyn, oB6anuoOBaHHOE KMPNMYOM. BMECTO NAnTbi MOXHO
“3roToBUTL MeTannuueckyio pamy (puc. 86). Pamy penaor
C ONOPpON Ha CTONKN U3 KBappaTHO, NpodunMpoBaHHOK Unu
YrAOBOIM CTanu, HMXHME KOHLbLI KOTOPLIX 3a0enbisatoT B ByH-
AAMEHT Neyu nNepsoro ataxa. MpumeHeHKe xeneaoBeTOHHOM
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YW HE BEPXHNKX STAawxax:

4

Puc. 85, Coopyxense ne
1 - MOTANANYECKHE NOAKNBAKY; 2 - MeTannniecxas 6anxa; 3 « warub;

- BOAnoK; 5 - ROCKH;
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Puc, 86. Merannuyecxan pamMa B Ka4ecTBe OCHOBaHHA NOA Nevb Ha
BEPXHEM ITANO:
1 - GyHQaMeHT pambl; 2 - CTORKH B3 TIPOQUANPOBAHHON UK yrNoROH
cranu; 3 - Merannuueckan pama

MAUTL! VAU METANNNYECKOW paMbl MO3BOASET PEMOHTUPOBATL
+NEYL NEPBOro 3TaXa HeaaBMCUMO OT nNevu BTOPOIro 3raxa.
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Maccus neun

OCHOBHbIE 4acTy MaccBa Neyvun — aTo TONAVBHUK (puc. 86
A) v cuctema goiMoxoaoes (puc. 87). TonivisHUK NnpeacTasns-
eT coboit NoNoCTh, B KOTOPOI NPOUCXOANT NPOLECC ropeHns
TonAnaa. B otnnyune o1 kamunHa, TonoeHHoe OTELPCTIE neyi 3a-
KPbITO YYryHHOW [BEPKOR, HYepes KOTOPYIO 3arpyxaioT Tonam-
80. Yepes Hee Xe B TONNUBHUK NOCTYNaeT XONOAHLIR BO3AYX,
HeoBXoAMMbIY ANt BO3HUKHOBEHNA Tarn. B HuxHel vacty Ton-
MBHUK2 PacnonoXeH NOA U3 XaponpouHOoro marepwana.
Haa nogom yctanaBnmnsaloT KOROCHUKOBAS pelleTry (van Ko-
NIOCHUKM), HA KOTOPRYIO yKnaabiaaloT Tonauso. CKBO3b OTBEP-
CTNSI KOJTOCHUKOBOW peLueTKY B TONAUBHUK NOCTYNaeT BO2AYX,
HeoBxoaumblili NS MakCUMansHOro cropasms Tonnyea. Pas-
Mepbl KONOCHUKOBOW pelleTkyM 3aBUCAT OT Biaa Tonnuea
¥ pasmMepos TONAMBHOroO NPocTpaHcTea. B 6onbwnHecTBe Cny-
4YaeB KONOCHMKOBYIO pelueTky ycTaHasnmsawoT nog Hebonb-
LWUMM YKJIOHOM K TONOYHOM asepke. MNpu 3TOM ypoaeHb kpenne-
HUA peweTkn AoAXeH ObiTb HUXe Nopora TONOYHOW [BEepPKuU,
nabbl M3bexath BbLINAGEHUA FOPALLIEro TONAWBA U3 NEYW.
Ons ppoBSAHLIX NeYyell BeICOTa Mopora TOMNOYHOW OBSpKN CO-
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Puc. 86 A. TonnusHuxn neun:
a - TonausHuk ans apos; 6 - yonnusunk ana yras; 1 - ronka;
2 - geepuya ronku; 3 - noAAYBano; 4 - ALIMOX0A; 5 - OrHeynopHan
Kknapxa; 6 - KONNOCHUKOBAR PpeLLaTKa
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1 - TONANUBHAKK; 2 - ABEPLE TONNNBNAKE; 3 - NOARYBANO; 4 - Xanan [bl-
moxona; 5 - asepybl ynCcTRK Avimoxofa; 6 - nepexpuTue; 7 - ELIRPA

crasnsieT 6,5 CM, 4TO COOTBETCTBYET OQHOMY PSIRY KUPMUYHOIA
Knapxu. Mexay KonocHUKaMm 1 BHYTPEHHUMU CTEHKAMU TOrM-
NVBHKKA OCTaBARIOT 3a30p WnpuHoi S5 MM, obecnednBaioLmii
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Puc, 87. Asimoxog neun:

TENNoBOE PaCWMPEHNE YYIYHHO! peLleTkn,

HenocpeacTseHHO nog TONAUBHUKOM pacnonaraloT
30MIbHNKOBYIO KaMmepy, NpeaHasHavyeHHylo ana céopa 30Nk
M HecropaemsiX 4acTuu, Tonnuea. 30AbHUKOBAA KaMmepa
vMeeT NoAAYBaNbLHYIO ABEPLY, HYEPE3 KOTOPYIO K TONSiMay no-
CTynaeT BO34YX W NPOM3BOAAT OYUCTKY Kamepbi OT 30Mbl.
Ha Bbixoae W3 TONAMBHWKA HAXOAUTCA BOPOHKOOGPA3HbIM

AbiMocBOopHUK.
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3HauNTeNbHYIO YaCTb NEYHOro MaccuBa COCTaBASIIOT Abl-
MOXOfbl — BEPTUKANbHBIE U FOPUIOHTASLHBLIE OHIMOBLIE KaHa-
nbl. AbIMOX0Ab! BRINONHAIOT Cpa3y 2 GyHKUUK:

1. BLIBOOAT ALIMOBLIE ra3bl U3 TONNVMBHUKA B OLIMOBYIO
TPYGY,

2. OTAAIOT TENNO OT ALIMOBbLIX FA30B MACCUBY Neyu.

KOHCTPYKLIMSA NesHbiX AbIMOXOA0B MOXeT BbiTb camoii pas-
HooOGpa3HOk: O0AHOOGOPOTHOW WAM  MHOrooGOpPOTHOWM
(puc. 88). MHoroo6opotHas neub noTpebnaeTt HeanekBaTHO
6Gonbluoe KONUYECTBO TONAMBA NPU CPABHUTENBHO HM3KOMN
Tennootaaye. Kpome Toro, B AbiMOXoae MHOF0060pOTHOM Ne-
YU CAULKOM MHOIO NOBOPOTOB, Ha KOTOPbLIX OCeAaeT caxa,
yXyowaiowan Tary ¥ TeM cambiM ymedbuwiaowan KN4 neyn.

A 3 B r

Puc. 88. Bugst n6YHLIX QbIMOXOLOB Y PA3ISTANHDIX NTOYeH:

A - MHOrooBopoTHas neyb ¢ BePTUKANbHNMK Kananamu; b - oqnoobo-
poTHas nevb; B - neys C BEPXHOH N HIXHEH OTONHTENbHBIMK Kariepa-
mu; T - neyb ¢ yCHNoHHNIM HUXHUM 080rpeBoM C BEPXHEH M HUNOHOH
OTONUTONIbHINMY KaMepamy; 1 - Tonnansnnx
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Mpwn Hannuuuy OAQHOM Kamepb! OTONNEHWUA MACCKUB Neyy NPo-
rpeBaeTCs HePaBHOMEPHO: BEPXHAR YacTk nonydaet onblle
Tenna, Yem HXKHSA, B pesynbTate o6aacTb nog, noTofNKOM
nporpesaeTcs nyyule, Yem Hag, yposrem nona. [ina oforpesa
Xunbix nomeulenunt 6onblie BCero NOBXOAUT Neyb C ABYMSA
KaMepamu OTONNeHUst. Y Takon rneun TennoBas o0Taava HWXK-
Helt KaMepbl HAMHOFO NpeBbiliaeT TENN00TAAYY BepxHeli ka-
Mepbl OTONNEHUR. ITO OOLACHAETCR TEM, YTO ALIMOBbLIE rasbl,
BbIXOAA M3 TOMNJIMBHWKA, HE Cpa3y HaNPaBnROTCA Nop, nepe-
Kpbily (NepexkpbITUe) Neun, a cHavana NoOAHNMAIOTCA B0 nNe-
PeKpbITUR HWKHE KaMepbl OTOMMeHUA, 3aTeM ORyCKaloTCH
BHWU3, CHOBA NOAHMMAIOTCH BBEPX U fiUWb NOCNE STOro BbiX0-
AAT B ALIMOBYIO TPYOYy.

CyuwiecTtsyioT u 6eckaHanbHble Neuu, B KOTOPLIX cucTema
BLIMOXOA0B 3aMeHEHa KaMepon-konnakom (prc. 89). B neun
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Puc., 89. BecxanansHbi@ NBYK ¢ KaMEPON-KONNaXOM:
1 - xaMepa-Kxonnax; 2 - BHXO4 rasos
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OecKkaHanbHON KOHCTPYKLMK ALIMOBbLIE rasbl NOfMagaloT U3
TONAUBHKKA B KONNAK, NOAHUMAIOTCA [0 YPOBHA NEpeKkphitln
ne}y, otaasas NO NYTU CBOEIO ABWXEHUS Tenno BHYTPEHHNM
CTEHKaMm Konnaka, v OxiaxaeHHble, ONyCKalTCA MO CTEHKAM
BHX3, FOE PacrnonoXeHO OTBEepPCTUEe, BbiBOAALLEE ALIMOBLIE
rasbi B ASIMOBYIO TPYOy.

Obuwian gnvHa rPOXoXAeHNA FoPSHUX ra3os NO ALIMOBLIM
KaHanaMm He A0MKHA npesbiliath 6 M. 3TO 3HAYMT, YTO CyM-
MapHas OAvHa ObiMOXORA OTONWTENbLHOW Mevyn AosHKHA Co-
CTaBAfTbL Makeumym 6 M. MNpoxoaHoe ceyeHue OpIMOBLIX Ka-
HanoB He MoXeT BuiTh cautkom Bonbwnm. Bonee Toro, yem
OHO MeHblue, Tem GuicTpee ByaeT asvxeHne BO3AYLWHOro No-
TOKa B neyn. He3aBucuMo OT KOHCTPYKUMW, BHYTPEHHME CTEH-
KM NEeYHbIX ABMOX0A08 AOMKHLI ObiTb IMankumu, a BCe paciun-
PEeHUA Y NOBOPOTHLI CKPYrNEHHLIMUW, 4abbl He NPEenATCTBOBAaTL
DBUXEHNIO ALIMOBbIX Fa308B.

Knagika ne4yHoro maccuea

Maccue OTONMMTENbHOM Neyvn BbIKNAAbIBAIDT M3 Kupnnva
KepaMU4ecKoro (OrHeynopHoro) uin oBbikHOBEHHOro kpacs
HOro. Jinsa nesHOW KNaaku HUKoraa He NCnonb3yioT KMpnuy cu-
NINKaTHbLIR, NEePeNOKEHHLIN, NYCTOTeNbIR UNY gblpyaToiii! BeiB-
wyie B ynotpebneHn Lensie KHpniniu, ONULLEHHbIE OT CaXW,
BNOAHE rofaTCA Ana nevHbix pabot. UcknioueHne cocTasnsieT
CTapblii KMPNKY, ANA Knagkn KOTOPOre UCNoAL3oBanca nsse-
CTKOBbIA PACTBOP. TONIMBHUK ¥ HUXHIOID OTOMUTENLHYIO Ka-
Mepy Bceraa BobiKNaabisaloT U3 LaMoTHOro kupnuya! Ocrans-
Hbie BWAbL! OFHEYNOPHOro KMpnuya paccyntadbl Ha NOCTOsIH-
HYI0O Temnepartypy, NO3TOMY B YCNOBURX HACThIX Nepenanos
TeMneparyp AOCTaTOYHO BLICTPO Pas3pylalnTcs. TONKY, BbINO-
KEHHYIO 13 OBLIKHOBEHHOIO KPAaCHOro Kupnuya, Heo6xoanmo
dyTeposarts (06AULEBATL) WAMOTHBIM KUPMUYOM Ha pebpo.

PacTeop ana knagku maccuea neuvn AonxeH Obith FUHA-
HbIM, OOLIKHOBEHHBLIM MM OFHEYNOPHLIM (Ha OCHOBE OrHe-
YNOPHOW rAvHLI ¢ AoDaBneHueM WwamMoTHOro nopoiuka). Ca-
MOe XOA0BOEe COOTHOLIEHNE TNnHLE U Necka 8 pacTeope — 1:1
nnn 1:2 cooTBeTCTBEHHO. HEKOTOPDBIE NeYHUKK B LUensix NoBbI-
WeHUst NPOYHOCTU pacTeopa ACGaBNAIOT NOBAPEHHYID CONb
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(10 r Ha 1 kr pacTsopa) uan uemenT (100 r Ha 1 kr). KayecTso
FAUHAHOrO pAacTBOpPA NEYHUKU C OMNbITOM onpeaensiioT Ha
owyns. Hauuralowemy nedHuky nyyuwe AoBepuTbLER NPOCTo-
MY, HO OCTaTOYHO HAAEXHOMY TECTY: U3 TOTOBOIO MUHAHOIQ
pacTeopa NenaT Wwapuk guaMeTpom 5 MM 1 6pocaloT ero Ha
non. Ecnu wapnk paceenaeTcs, TO B PacT8Ope MHOIO necka;
€CNY OH BCEro iMllib PacnAIoWMNTCA, TO PaCcTBOP ROPManbHbLIN
WM XKNpHbiiA. Nlydise ownbuTeCA B CTOPOHY XUPHOCTU pac-
TBOPA, TaK KaK [N neYHol Knagku aTo HeCTpaluHo, B TO Bpe-
M5l KaK U30LITOK NecKa OTpulaTeNbHeIM 06Pa30M CKaxXeTCs Ha
npoYHoCTU neyn. B cpepHeM Ha 100 kupnudeit Tpebyetcs 3
seApa rMUWHRHOIO pacTaopa.

MuHAHLIA PacTBOP FOTOBAT 3a 2-3 CYTOK A0 Havana ney-
HetX PaboT. MpegeapUTENnsEHO MUHY 3aMaunBaloT Ha 2-3 AHA
B §0ONLWIOM [EepeBsRHHOM AlvKe, 0BUTOM XecTbio. Mo npowe-
CTBUY 3TOrO CpoOKa B Hee nobaensoT Tpedyemoe KoNUuecTao
necka. PacTBop MecaT Horamu wunu cneuyaneHoi Tpambos-
KGIA [O TEX NOP, NOKA HE UCHE3HYT KPYNHLI8 KOMOUKA MWHLI,
M pacTecp He NpuodSpeTeT OAHOPOLHYI) KOHCHCTEHLUMIO.
Mensyaniume KyCoHkn rinvHbl yOansaioT pykamn, Xopowo ne-
peMeLIanHbIli pacTBOP BONXEH Cron3aTth ¢ NOSIOTHA CTaNbHOM
nonatsl, a He NPUAKITaTL K HeMY.

Mpexae Yem npucTynatb K BO3BEAEHUIO MaccKea neyu,
HeobxoAuMOo TaTenbHO M3yunTh YepTexu! HakadyHe knag-
KW KAPNULYY COPTUPYIOT NO paaMepam: OTAENbHO KnaayT ue-
nbie, TPexX4YeTBEPTHLIE KUPMWYK, NOAOBUHKU N YETBEPTYLWKK.
Ecnu nedrbie paboTel NPOU3IBOAAT B XONOL4HOE BRpeMs roaa,
70 BCe CTpouTeNbHble Matepuanb! u PacTBOpLl cnegyer Ha-
TpeTb po 5°.

Mepen knaaxKoi KUPnvyn yenaxHsaOT BOAOW: KpaCHbie No-
pUCTbIE BLIMAYMBAaIOT B Te4eHue 1-3 MUHYT, NOKA OHW He nepe-
CTaHyT BbLIOENATL NY3biPbKN BO3AYXA, OrHEynoOpHbLIe NPOCTO
cnonacknsaloT. Cyxol Kupnuy NPaKTUHECKU MrHOBEHHO BNN-
ThIBaeT B ce69 KNagoyHbLIA PacTBOP, NOATOMY U3NULLKK 00e3-
BOXEHHOTO PacTBOPa HEBO3MOXHO OyAeT BblaasuTb M3 WBA.
Nepepn Tem Kak KNacTb KMPNUY Ha PacTBOpP, HeobxoanmMo nNpo-
13BecTn nNpuMepky uenoro paaa 6e3 pacteopa. Knapourblil
PacTBOp HAHOCAT PYKON AW KENLMOW HA MECTO KNagxu v Ha

- a

kupnuy. Pyxoid "opyaceaTh” yrobHee, Tak Kak MOXHO KOHTPO-
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NMpoBaTb POBHOCTbL HAHeCeHUs pacTBopa v nobpaTthea 0o Ta-
KWUX MECT, rAe He RPORLST KefbMa. TeXHUKE HaHeCeHUs pac-
TBOpAa TakoBa: Npasocii pyko#t 6epyT NOpUMo KNaRO4HOro pac-
TBOPA, TWATEAbHO HAMAa3bLIBAIOT ero Ha MecTo Knaaxu u pas-
pPaBHUBAIOT; AEBOW PyKOi GepyT yBRaXHEHHbLIR KUPNUY 1 oc-
TaBUWIKIACA Ha NPaBoil pyke pacTBOP CHUMAIOT pebpamu Kup-
nu4a ans 06pa3osaHns BEPTUKANBLHOrO LBa C paHee yAoXeH-
HbIM KKMPNM4oM, OaHOM KNK ABYMA PyKaMy KUPNYY KNaayT Ha
MECTO, HO HE NPOCTO CBEPXY BHU3, a C IErKUM HAXNMOM Npo-
ABUralOT €ro B3aa-snepes, nNpuTupas B WBAX. YNOXEHHLIN
KNUpNny caerka NpUCTYKMBAIOT MONIOTKOM. BbiXaTblit U3 wsos
U3NULLEK KIAA0YHOTO PACTBOPA CHULLAIOT KENbMOM nan peb-
pom nancku. QCOBEHHO TPEneTHO CilefyeT OTHOCKTLEH KO
wBam, oGpatleHHbIM BHYTPb TONMAUBHYIKA U OLIMOBLIX KaHa-
nos. MUHAHBLIA PacTBOP, OCTABMAEHHLIA HAa BHYTPEHHMX NO-
BEPXHOCTAX neun, cnocoCcreyeT CKONNEHWIO Caxy, KOTOpPas
noA AeRCTRNEM BLICOKUX TEMNEPATYpP 3aropaeTcs U Hepeako
CTaHOBUTCH NPUYMHONA NOXapa. BHyTpeHHue nosepxHOCTU
AbIMOBLIX KaHANOB Yepes Kaxable 3-4 pana TwarensHo npo-
TUPAIOT MOKPO TPANKOM, YTOOH yaanTh N3ANLIKK pacTeopa
W caenath NOBEPXHOCTL 6onee rnaaxoii.

Bo BpemR knaoxku maccuea neun Heobxoaumo cobropato
npaByNo NEPEBA3KN WBOR, COMAaCHO KOTOPGMY LWOB MEXTY KUD-
MMYaMn HUKEPAacnonoxeHHOro psRga nepekphbisaeT cepeguHa
uenoro kupnvua. Ecnn LLoOB NepekpLiBaeT MeHbLUe, Yem YeTeep-
Tan YacCTb KUPNWYA, TO TaKas KNaaxKa CUMTaeTCA HeKaYeCTBEHHOMN.,
MmasHoe — nobuTbCA NEPEBA3KN B BEPTUKANLHOM HaNpPasneHnu,
4TO He BCerpa nonydaeTcA. B 2-3 cMexHbIX paaax BepTUKESIbHLIS
LBk B HEKOTOPLIX MECTaX MOTyT COBMapaTs. OnNTumansHas Ton-
WMHA FOPU3OHTANLHLIX tWBOB ANA OOLIKHOBEHHOTrO MMUHANOr0
pacrsopa paeHseTcs 5 MM, [ns OrHeynopHoro — 3 mm. B camw-
KOM TONCTbIX WBaX IMHA AOCTATOMHO BICTPO HA4YHET TPecKaTob-
cA 1 KpownTeCA. Yepea obpa3sosasLunecsn TpewmHel byneT sca-
CblBaTLCA XONOAHBIA BO3AYX Y BLIPbIBATLCA HAPYXY ropauue abl-
MoBble rass! ¢ Uckpamu. ToALLMHA BEPTUKATbHBIX WBOB NevHON
Knanky [oMXHa CocTaBnsaTb He Gonee 10 Mm.

TonuwmHa KMPAUYHBLIX CTEHOK NEYN MOXET ObiTh Pa3NUYHON.
Ona nyqwein nepess3kun WRBOB CTEHKU HEOQMHAKOBOW TONWLN-
Hbl BoIKNaALIBaloT NO-pa3HoMy (puc. 90):
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+ CTEHKV B 1 KMPNUY — MooYepeAHO CMEHAS psifbl ThiyKos
Yl IOXKOB;

- CTEHKN B 3/4 kupnun4ya — U3 Asyx Psaos, Nepebiii N3 KoTo-
pbix — B 1/2 knpnu4a, a BTopoi - 81/4 kupnu4ya Ha pebpo;

- CTeHkW B8 1/2 xupnuya — n3 OgHUX NOXKOB UAN N3 BBYX
kupnuye Ha pebpo;

IR LI M AT

w
THINTIE
H

Puc. 80. Bapnantsi neyuHoi Knagxn n KNagKm 3amMKos:

A - xknagxa B ofuH knpnny; 1 - T 2 - noxxu; B - xnaaxa 8 3/4 xmp-
nuya; B - xnaaxa 8 1/2 xupnuva; I - xnanxa 8 1/4 kupnuva; A} - xnanxa
8 1/2 xupniuva (Ase veTrepTKN Ma pebpo); E - 1/2 xupnuya ¢ nonnwm
nepexpuituem weos; 1 - 5 - BApHanTH 3aMKOB
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- CTeHky B 1/4 kvpnuiya — U3 0QHOIO KUpnu4a Ha pebpo;

- CTEHKN B 2/4 knpnnua — u3 OQHOro kupnuda Ha pebpo,
YNOXeHHOro TakuMm o6pa3om, yToOul oauni pan, KNaaku Haxo-
pnnca Ha 5-6 cM Boiwe apyroro.

Yepes kaxavie 3-4 pRoa BepTUKaAnbHOCTb KWUPINYHOW
KAagxu NPOBEPRAIOT OTBECOM, MOPUSOHTANLHOCTL ~ YPOBHEM,
POBHOCTb YrnoOB ~ YrONbHUKOM, a PaBeHCTBO puaroHanen —
WHYPOM. YBEAUYUTb CKOPOCTb NMeyHbIX paboT u ynyuywnTh
POBHOCTb KIAAKW MOXHO NPU FMOMOLU CTOEeK-NOpPsA0BOK,
npexlcTasnaowmx coboi ase Aockm TpebyeMoil ANvHbI, CKO-
NIOYEHHBbIE NOA NPSMbIM YINOM BPYT K Apyry. Baons ceoboa-
HbIX KPOMOK NOPAOOBOK YEpE3 KaXabie 7 CM (TonAWwMHa Kupnv-
ya + WupuHa Wwea) caenadsl COoTeeTCTBYIOWMe OTMeTKY. MNo-
pPAROBKY HUKCUPYIOT B BEPTUKANBHOM NOSIOXEHWW 10 yrnam
CTPORLWENRCA Neun.

B mecTax sCTpeuyn KMpnuuHon KNapkm ¢ MeTannnyeckmuMm
neyYyHbiMU NpubopamMu OCTaBNRIOT 3a30Pbl WMPUHOK 3-5 MM,
KOTOpble BMOCNEOCTBUW 3aNOAKSIOT TENHOU30NAUNOHHLIM
marepuanoM (Hanpumep, acleCTOBLIM LWHYPOM). FOpU3oH-
TanoHbie pAabLl KMPAMYHON KNaaKu Hesb3s apMUpoBaTbh Me-
TanNM4eckok NPOBONOKOW VAN CTanbHLIMU NONOCaMN, OCO-
6eHHO B MecTax MakcumManbHoro Harpeea ne4dn! B npotusHom
cnyuae pasHuLa TeNI0BOro NUHERHOro PacLUMPEHUs Kupnv4ya
¥ Metanna npueedeT K paspyweHuio knagkv. EanHcTeeHHasn
KOHCTPYKUMA Neyu, rae AoNyCTUMO K Aaxe Heobxoaumo ap-
MKHpOBaHue CTanbHLIMW NONOCaMu, — 3TO CBOAbI U apKul.

CoopyxeHne cBOga B apKkn

CeopuaTtbie n apouHbie KOHCTPYKUMU HacTO MCNONbL3yoT
B 0pOpMNEHUN TONOYHOrO OTBEPCTUS Neyeir. Apka npeacras-
naet coboit NepekpuiTUE B CTEHS, & CBOA — NEPEKPLITUE MEeX-
ny AByMs cTeHaMu W apka, n cBOL COCTORAT U3 Clenyiowmx
ANEeMEHTOB:

1. NSTH - KUpNUYEnR, Ha KOTOPbie onNnpaeTca ¢BoA (apka),

2. nponera - paccTofHUA MexXay onopamm,

3. 3amka (3aMKOBOro KMpnu4a) — Kupnu4a B LIeHTpe ¢soaa
(apku), 3akpennsowero BCO KOHCTPYKUMIO.

CBoa BbIKNAAbLIBAKT TONWMHON B 1/2 kupnuya. Henocpea-
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Puc. 91. Labnoxbi [ns pasrerKn NATHI:
1 - nara; 2 - wabnon naTbi; 3 - o6parssnt wWabnoun NATHY;
R - paauyc apo4Hoit Knagxy

CTBEHHO nepep, KNaAKoA M3rotTaBnnBsaloT pag BCnomoraTenb-
HbIX anemeHToB: 2-3 Kpyxana, obpaTHuin wabnox gar pas-
METKW NATbI U pasbeMHyio onanybky {puc. 91, 91 A), 6es ko-
TOPbIX HEBO3MOXHO BLINOXUTL CBOA,

Ona narotosneHuns kpyxan 6epyTt 6onbliok nucT daHepbl
WM KapPTOHa K OTMEYAIOT HA HeM:

— WnprHY TonnnsHWka (Mukun AB u Br),

~— CcTpeny nogbemMa CBoAa, OTNOXEHHYIO OT CepeavHbl fin-
Hum BI (1. A),

— ueHTtp ceopa (T. E).

Mocne 8100 Ha YepTexXe OTMENAIOT PAAb! KNaaKy CBoAA C y4e-
TOM WnPKHHLI weos. O6paTuTe BHUMAaHKE, YTO KUPNKUYEN BOMKHO
OuiTb HeyeTHOE KonuyecTso! CaenaHHbivi Ha KaPTOHE YepTeXx ne-
PEHOCAT HA fiBe COMTLIE NMOAR NPRMBLIM YFTIOM AOCKWA U BLIPE3aIoT
HYXHOE KONUYecTBO KpyxXan. OpHMEeHTHPYSCh Ha YepTex CBOAA,
n3roTaBnnealOT 08paATHLIA WabNOH ANA PA3IMETKM NATLI.
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25 Mm

5 Mm
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Puc. 91 A. Knanxa cBOR0S ¥ apoK:
A - apoyHan knapka 663 NORTECKs kupnnya: 1 - KTHHOBKAHNA LI0B;
2 - xpyxano;
B - nyyxosas yxnanka ¢ noareckost kupnuya: 1 - yros knagxm;
T 2 - xknagke; 3 - 3aMKOBOH KKPrInY;
B - xnuHvaran nepemMpiyka ¢ NoJTeCKOA Kupisva; 1 - yron Knagku;
2 - 3amMKoBON Kispnuy
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WarotosneHue pasabeMHoMi onanybky HauMHaOT CO €ToeK
C npoywuHamu rybuHoi He meHee 5 cM. CToitku BCTaBnsioT
B TONAMBHUK HA K/IMHBSA, ONupaowmeca Ha 3 paaa ynnkeHHO-
o kupnuya. an NOMOLLN KNUHBbEB BbICTaBNAIOT HYXHYIO Bbl-
coTy crtoek. Ha cTolku yknagbisaloT NPOroHbl, @ Ha MPOroHb! —
Kpyxana. KOHUbI KpyXan fOnXHbl BLICTYNaTb NO CTOpOHaM
CTOeK Ha 2-3 CM, He BOX0AS NPU 3TOM 2 CM A0 BHYTPpEeHHe
NOBEPXHOCTU CTEHOK TonaueHMKa. ToTosyio onanybky peaxo
(c sasopamu) obwusaioT peitkamu wupuHoit 3-4 cm. MNpa-
BUNLHOCTbL YCTAHOBKW onanybku npoeepsioT wabnoHom, Mo-
cne 3Toro KenatoT MsATh! CBoaa (CKOChl HA CTeHKAaX Mnepekpbl-
BaeMOr0 NPOCTPAHCTBA), KOHTPONUpPYst Ux obpaTHbiM Wwabno-
HoM. MATE pexoMeHAYIoT apMUpPOoBaTb CTanbHbIMK NOAOCKa-
MW MK YroNKoM, Aabbl NPefoTBPaTUTL BCIO KOHCTPYKLMIO OT
casuraHua. ApMmartypy yknagbisaloT B KUPNUYHON Knagke CBO-
6opHo, 6ea kpennenus.

Csopa, (apxy) BbiknanbiBaloT OQGHOBPEMEHHO C ABYX CTO-
POH — OT NAT NO HANPaBAEHWUIO K CepeaAnHe CBOAYATON KOHCT-
pykuun. B nocnegHIon oyepenb KNaayT HeYeTHbIM 3aMKOBbI
KMPrny, KOTOPLIM BCTABARIOT C YCUIMEM, HAHOCA CBEPXY yAa-
pbl MONEHOM, KURHKOM Unu MONOTKOM Noeepx nocku. Mocne
TOro, kak csog 6yget BbNOXeH, onanylky 0CTaBAsIOT euwle Ha
HECKONbKO AHEel, Noka He oKpenHeT pacteop. Pasbopky ona-
nyGKky HAYMHAIOT C KTMHLEB W 3aKaHYMBAIOT KpyXanamu.

Ycranoska neyHsix npnbopos

MeyHble Npubopbl YCTaHaBAUBAIOT O/HOBPEMEHHO C Knaa-
KO# MaccuBa neun. Bece nednsie Npubopbl rOTOBAT 3apaHes,
ete A0 TOro KaK NpUCTYNUTb K KUPNUYHOK knapke. Bearpa-
MOTHas yCTaHOBKa NeyHbX NPUBopPoB CTUMYNUPYeT NpoLece
paspyleHna neuu, 4To oOLACHAETCA pasHbiM KoagduLeH-
TOM TENNOBOro SIHEAHOrO paciMpeHna MeTanna n kupnuya.
MNostomy K yCcTaHoBKe NeyHbix NPuBopoB, KOTOpbie B GONb-
WUHCTBE CAy4Yaes uU3roTaBNMBaIOT U3 4YyryHa, HeoGxoauMo
noaAXoauT KpaHe cepbesHo.

KonocHukosyio peweTky AnA APOBAHOro Tonnusa ycra-
HasnMBaloT Ha OOUH PALA HUXe YPOBHA TONOYHOr0 OTBepCTUa
C YKNOHOM K TOMOYHOW Asepke Ha 25-30 mm (puc. 92).
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Puc. 92. YcTPOHCTBO KONOCHHKOBSIX POLIOTON 1R PaINMINLIX BALOS
TOonNNNBA:
1 - TONNUBHNK; 2 ~ KONOCHUKOBAR POLIETKE NOA APOBA; 3 - KONOCHUK
nod yrons; 4 - Konocxuk nog ropd; 5 - ABEPUA TONKK; 6 - gBepya nog-
Aysana; 7 - noanysano

MNoa yronsHOE TONANBO KOSIOCHUKOBYIO PEWETKY ycTaHaBnu-
BaIOT TAKXE Ha OIUH PAA HXE YPOBHA TONOYHOrO OTBEPCTHS,
HO CTPOro No ropuaoHTanu. PeweTtky ans Topda 3aknapbisa-
10T elle HUXE, YeM ONA YINA: Ha 2 KMPNUYHLIX PAAa HAXe TO-
NOYHOro OTBEPCTUS, TaK Kak NPOAYKTH cropanua Topda nou-
TU NONHOCTBLIO BLINAAAIOT B 30NbHUKOBYIO Kamepy. Mpn aToM
ee pacnonaraioT ropuaoHTanLHo, UNn AeNaloT 13 ABYX pelue-
TOK: FOPU3OHTANbLHOM N C HAKNOHOM K Nepsoil. HeaaBucrmMo
OT Buga TONAMBA, KOMIOCHUKOBYIO peweTKy YKniaanisaloT Ha
kuprinan Hacyxo (6e3 pacTsopa), OCTaBnss No nNepumeTpy
3a30pb! wupuHott 5 Mm. BnocneacTenn 3a3opst 3achinalor
MecKoM.
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TonouHyl0 pBepky noadupaloT Taknum o6pazoM, 4TOOLI
BMECTE C paMKoii oHa Gbina MeHblIe TONOYHOrO OTBEePCTUA Ha
5 MM cO BCex cTopos. PamMKy BCTaBAsiOT B OTBEPCTUE NO XOAY
knagku. Kpenat geepky He NPOBOSIOKONR, @ NPU noMowy cne-
umanbHBIX 1ANOK, KOTOPbIE 3a)KMMAKOT KUpnuiamMu 1 sanusa-
1OT MUHAHLIM PACTBODOM. S5-MUNIUMETPOBLIA 3a30p MEXAY
PamMKOl TONOCYHOMK ABEPKU W KMPNUYHOR KRagkol cHavana sa-
NONHRIOT ac6eCTOBLIM WHYPOM, a 3aTeM 3aMa3bIBAIOT IMWHSA-
Hb!M pacTsopom ¢ nobasneHeM NOBapeHHON conun.,

MopaysanbHyiO ABEPKY 3aKnaabiBaloT Ha BbicoTe 2-3 kup-
NUUHEIX psaos. Mexay pebpamu oBepku U KMPNUUHOW Knan-
KO% poMKHO BbiTb KAK MOXHO MeHbLUe MuHbl. Jlyywe yctaHas-
nAvBaTh MOAAYBAALHYIO ABEPKY, KaK WU TOMOYHYIO, HACYXO.
Bbiowkn, AbiMOBbLIE 3aABUXKU U NOAAYBANLHYIO ABEPKY Kpe-
NAT C TONOYHOW CTOPOHL! NEeYn NPYU MOMOLUM OTONOKEHHOM
CTansHOl NPOBONOKK AnaMeTPoM 3 MM, Tak Kax 13-3a nocro-
SIRHOr0 JOCTYrNa XOA04HOIO BO3LYXA OHW HE NoABepraioTes
BO3AEMCTBUIO BLICOKMX TEMMEpPaTyp.

AbimoBas Tpyba

Kaxpas oTonNMTeNntbHas Neyb, He3aBucUMO OT pPasMepoB
¥ TennooTAauYn, [OMKHA UMETb OTAENbLHYIO ALIMOBYIO TPYOY,
yepes KOTOPY!O OCTLIBUIMEG AbIMOBLIE rasel 6yayT yxoawuTb
B atMochepy. B nckniountensHLIX Cnyqasx AonyckaoT nOAco-
eauHerne K OfHOM fMOBON TPYD ABYX Ne4el, PaCnONOXeH-
HEIX HA OJHCM 3Taxe. Ho HY B KoeM cnyyae henbas nogcoeau-
HATb K OAHOM Tpybe neuun, pacnonoXeHHbie Ha pasHbLIX 3Ta-
xax! Tak Kak B 3TOM Cny4ae fedb Ha BepxHeM sTaxe 6yneT
umeTb Gonee KOPOTKUIA OLIMOBOM KaHan, a 3HauuT, N MeHb-
wyto Tary, 4em BepxHsa. MNpu ogHoBpeMeHHOR Tonke o6oux
neyelt BepxHan neus OyaeT AbIMUTDL.

Mo npyHUKMNY NPUBA3KM K KOHCTPYKUMAM 3AaHUR AbiMoBble
TpyGbl AENAT Ha:

1. KopeHHbie, Tpebylolwmne Bo3BegEHM CAMOCTOATENLHO-
ro pyHnamMeHTa,

2. HacapHble, KOTOpPbLIe BO3BOAAT HAL MACCHBOM Reun,

3. CTeHHble, BCTPOEHHLIE B HECYLLME CTEHLI M BHYTPEM-
HUe nNeperopoaku spanusn,

316



B opHOaTaXxHbIX BoMUKax oOblYHO BO3BOJAT HacafHyi0
TpyOy. B MHOroaTaxHbIX 34aHNAX PEKOMEHAYIOT BhiKnaas!BaTh
KOPEHHYIO MK CTEeHHYI0 TPy6y.

CreHtbie TpyGbl S3KCHCMMYHBLI ¥ YAOOHL!, OHW He 3aHVMaioT
MHOMO MONE3HOH MNoWafit U MONHOCTLIO CKPLITH B CTeHE.
CTeHHON DbIMOXO[, HEPeaKO CCOPYXAOT CGHORPEMEHHO C BO3-
BeAeHMeM 3aropoaHoro poma. B6naman apiMoBbiX kaHanos npe-
ByCMaTpuBaIloT BEHTUASILMOHHLIE KaHank! SNA 0TBOAA NPOAYK-
TOB cropanusa Tonavea n obecneveHns 2o3gyxoobmMeHa B oTan-
nmnBaemMoM nomeldennn. ToNWVHA REPeropoakn Mexay ObiMo-
BbiM W BEHTUNRLMOHHEIM KaHanom pomxHa ObiTh He MeHblue
1/2 xnprinya. MNeNHon MaccuyB BLIKIELLIBAIOT PAROM C ObIMOBhLI-
MW 1 BeHTUNALMOHHBIMIA KaHatamu. ECni nedb coopyxaioT
B HEKOTOPOM OTHRANENUM OT CTEHHOIO ABIMOXOAE, TO Heobxogu-
MO CAenath Nepe«naHol pykas fivHOW He Gonee 2 M.

Ecnn B OBYX3TaXHOM AOME BO3BOLAT HECKONLKO OTOMW-
TensHLIX Neyelt, 0aHa Haa, APYroi, TO ALIMOXOM, BEPXHEro 3Ta-
Xa cnepyeT AenaTte NPsiMbiM, a AbIMOXOL, NepBOro 3Taxa -
¢ oTBOgaMU {noavem Ha yron 8 60°) (pue. 93). Ha sepaare
CTEHHbIE AbIMOBbBIE KaHasibl 060mX aTaxed 06beAUHSIOT B 04~
Hy 06Lyi0 TPYSHYIO ronosky. Meperopoaku Mexay OTaAeNbHbl-
MW KaHasnaMu BRYTPY ObIMOBOW Tpybbl Ha Yepaake M Ha Kpbi-
e coxpaHsaioT. TonwmHa neperopogok ~ 1/2 kupnu4a.

HacapHas guimosast rpyba BeifNsanUT Kak opraHuyHoe npo-
LONXeHe OTONUTENLHOM Nedn U COCTOUT U3 CNeayowWwnx Ya-
cTen (puc. 94):

1. wekn,

2. BepTUKaNbHOro CTosKa,

3. pasgenkn, npegoxpaHaiouen NOTONOK MK YepaadyHoe
nepexkpbiTUe OT BO3ropaHus,

4. KpOBENLHOW BhIAPLI, NPEnATCTBYIOLWEH NPOHUKHOBE-
HNIO 0CaQKOB BHYTPb 30aHUA,

5. oronoeka Tpybul C METaNAMHECKUM KONINAKoM, npeao-
xpaHaouwmnm Tpyby OT nonaganns B Hee atmocdepHex ocag-
KOB, UNK C BETPO3ALUTHBLIM YCTPORCTBOM.

O6uwias BulcOoTa ALIMOBOW TPYOLI - He MeHee 5-6 M oT ypoB-
HA KONOCHUKOBOW peleTkn. BHyTpeHHee cevenne Tpybsl oTo-
NMTENbHEIX NeYell QONXHO COCTaeAAThL nopsaxa 338 cwm?
(130x260 mm). MuHuManbHoe NPOXOJHOE CeYeHNe JHIMOBOW
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Puc. 93. YcrpoidcTeo obuiero gxmMoxo[a 4NN neves nepsoro u sBTopo-
ro araxes

TPYbs! — 140x140 Mm (1/2 x 1/2 kupnuya). B 3asncumoctn ot
KOHCTPYKUMW U TENN00TARYN NeYn NPOXOAHOS CeveHne Mo-
XeT UMeTb pPasHyio BeNn4UHY, HO B NIOGOM cry4ae OHO BONX-
HO ObiTb KpaTHO pa3mMepam 1 unan 1/2 kupnuya.

B upeane gniMosan Tpyba ponxHa ObiTb BEPTUKANbLHOM,
HO B HEKOTOPbIX CyYasx [ONYCKaoT HE6OoNbLLIOE OTKNOHEHWE
oT BepTukanu (He bonee Yem Ha 30°).

Ha Bxoge B ApiMOBYIO TpyOy yCTaHasnnsaT AbiMOBYIO 3a-
OBVIXKY (ANA KOHTPOAA NPOXOAa ropAYnX rasos NoO ALIMOBOMY
KaHany) u NPOUNCTHYIO ABEPKY (ANR OYUCTKU AbIMOBOR TPYGbl
¥ AbIMOXOA0B OT caxm). Ha Bbixoae U3 neyn pacnonaranT yy-
TYHHYIO BbIOWKY, NpeaHasHayeHHylo Ans8 KOHTPONs pocTtyna
OBIMOBbLIX 2308 B AbiMOBYIO TPYDy.
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TaGnuua 62, NpoxoaHoe CEYEHKS ALIMOBOA TPYGn: B
3aBUCHMOCTH OT TEMNOOTAANN OTONUTETbHOK NOuK

Tennoornava BeAn4MHbBI NPOXOQHOIr0 CEMEHUA ALIMOBOK TPYGN
neun, Kkan/4 B MM B XMpnu4ax
Do 3000 130x130 1/2x1/2
3000-4500 130x190 1/2x3/4
4500-6000 190x190 3/4x3/4
Bonee 6000 190x260 3/4x1

[ns knagkv abiMoBol TPYSLl NCNONbL3YIOT KUPTNY BbiCLIe-
ro ka4yecrea: ¢ posHbIMU rpaHaMu, 6es BkpanneHnii nasecTtu,
6ea ckonoB 1 TpewwmH. KnagoyHetie Wb AoMKHbI BbiTe NOAHO-
CTbIO 3aMOAHEHBI 'YCTHIM MMUHAHLIM PacTBOPOM. YHacToK Tpy-
6ol Hap KpoBeil BuiKNaabiBaloT Ha LEMEHTHOM WK N3BECTKO-
BO-UEMEHTHOM pacteope. CteHoBbIe TPYObl HEMb3A KNAcTb Ha
YNCTOM UEeMEHTHOM pacTsope. LiemMeHTHbIe WBbi BO3AyXOHe-
NPOHULAEME!, NO3TOMY BHYTPU AbIMOBLIX kaHanoB 6yneT o6-
pasoBbiBaTLCH KOHREHCAT.

Knagky £bIMOBOW TPYOh! HAYMHAIOT C BO3BEAEHUN LUEWKU,
KOTOPYIO YCTaHaB/IMBAIOT Ha NepeKpbllly NeyYn 1 BuiknaasLisa-
IOT B HanpaBReHW 4epAa“HOro NepexKpbiTHA, He AOXons A0
Hero 3 kupnuuHbix psaga.. Mpu npoxoxaernn TpyGhbl Yepes
yeppaqHoe nepekpuitie B NPOTUBOMNOXAPHDLIX LIENAX Bbikna-
ObLIBAIOT pasaenky: 3 paga — U3HYTPU XUAoro NMOMELWeHUs,
ocTanbHbLie — Ha Yepaake {puc. 95, 95 A). Mexay pazgenkoi
VU [EepPEBRHHLIMU KOHCTPYKUUAMU YEPAAYHOrO NepekpsiTus
MPOKNaaLIBalT U3ONAALMOHHBIR cnoi 3 acbecToBoro nucra
vnu OBYX Coes BOWOKA, NPONUTAHHOMO FAMHAHLIM PacTBO-
poM. Ecnn 4epaak yTenned, TO NErko BOCMaMeHSIoWMIACA
yTennutenb (ONWnkKu, ApeBecHbie MNCTbA) BOKPYr OTBEpPCTUSA
Ans ALMoBO TPYObl HeOOXOAMMO 3ackiNaTh 3emned, WNakom
WM NeckoM CnoeM TONUWMKHOW 2 cM. B panHOM chyuyae pas-
AenKy fbiMosoi Tpybbi yCTpansaioT Ha 1-2 CM Bbillie YPOBHA
3acbkinkv. Kupnuyxyio knagky abiMosoi Tpybul Henb3s yctpa-
MBaTb BRPUTBIX K YHepRAYHOMY NEepeKpPLITHIO, Tak Kak BO Bpema
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Puc. 94. Hacaagras goimosan Tpyba:
1 - meTannuvecknil xonnax; 2 - oronosox TpyGot; 3 - wedka Tpydor;
4 - yomenTHbid pacTeop; 5 - avippa; 6 - kpoBan; 7 - oBpeuwoTxa;
8 - cyponuna; 9 - crosx Tpy6ui; 10 - pacnywka (paanenka); 11 - 6anxa
nepekpuTun; 12 - usonnusin; 13 - AbIMOBAA 38Q3BHXKE;
14 - weiixa neyn

0CapaKmn TpyOhl B Knaake MoryT 06pasoBaTbea Tpewmtbl, Kpo-
Me aTOro, aTO NPOTUBOPEUNT MepaM NoXapHoN 6e30NacHOGC-

Tv. Bo Bpems paboTui Ha pasaenky He HacTynaioT!
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Puc. 95. Nopsgosxa nacaghod AbimMosoi TpyGi:

A - knagxa 1-4 pagos AviMoOBOro xaHana cevennem 130x130 mm; 5 -
1-4 pagei cevennem 130x150 mm; .

B - 1-4 pags covennem 250x250 mm

11-2161
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Puc. 95 A. Mopsposxa HacagHOro [aIMOXo4a (OKOHYaHNE):
A, B, B - xnagxa 5-8 psgos

Pasnenka posmkHa BO3BLILLATLCA HE MEeHee YeM Ha 9 cm
Haf, ypOBHEM yepJayHoro nepekpsmua. Ha yeppake sbikna-
AbLIBAIOT BePTHKANbHbIW CTOAK TPYDOhl G TONUWMHOW CTEHOK B
1/2 kvipnuuya, Npy NpoxoxneHun Tpybbl CKBO3b Kpbilly ee
N30AMPYIOT NEHOBETOHOM MAWN CrneunanbHbIM FepPMeTUKOM.
Hapg kpoBneit coopyXatoT BeIADY, WeiKY M OronoBoK AbIMOBOW
TpyOul. Boiapa npefoxpaHaeT yepaavHoe nomelteHue oT
NPOHWKHOBEHUA aTMochepHbix ocaakos. Mpn knagke Hanyc-
Ka BblAPbI HU3 KaXXAO0ro NOCNEAYIOLEro pRaa He A0/mMKeH Ka-
caTben Kposau (puc. 96, 96 A). B 3aBncUMOCTY OT KPYTU3HSI
cKara Hanycku kupnuya aenaiot ot 3 po 5 cm. MHorpa pasge-
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Puc. 96. Knagxa spigpei:
A - xnagnka 1-5 pagos QbIMOBOro Ka#ana cevenmom 130x130 mm;
b - 1-5 pager gMoB80ro xanana cedexnem 130x250 mm; B - 1-5 psges
ALIMOBOro KaHana cevenseM 250x250 Mm
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Punc. 96 A. Knagxa sbigpii:
A - xnagxa 6-9 psaos ALiMOBOro kanana cesennem 130x130 s}
B - 6-10 psgs: AsimoBOro kanana ceyennem 130x250 mes;
B - 6-8 papgs! asiMOB0ro nakana cevennem 250x250 wm
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Ny, 8bIAPY ¥ OrONNBOK SbIMOBOW TPYO LI BEINORHSIOT 13 6eToHA.

Ha kpbilie [oMa HECHXO0AUMO MPeRyCMOTPETb Chyxosoe
OKHO 09 obecneucHya GecnpenaTcTBeHHOro A0CTyNa K Abi-
Moeoi TpvSe ¥ B2pXHER YacTN NeYHOro AbiMoxoaa.

Mo okorraliLio KNaaxKi abiMoByio TpyBy Hag KpoBneii pexo-
MEHAYIOT aBaxas! NCoenTs NBECTHIO NN MENOM, Tak Kak Ha
6enoit nosepxkoCTH nerye oGHapyXuTb TpeuwluHbl. Kpome T0-
ro, nobesika 3aWMTUT KNPMNUYHYIO KNAAKY OT arpecCuBHOro
8oageicTens aTMoCcPepPHbBIX 0CaAKOB ¥ BeTpa.

Kak n ocrtansHble YacTu OTONMUTENLHOR neywun, Knaaky Abl-
M080M TPYELI BHINOAHAIOT NpepensHo BHUMaTenNLHo, cobnio-
Dast sce TpeGoBaHua NpoTMsonoxapHoi 6esonacHocT. He-
KauecTBEHHAn Kianka MOXST CTaTb NPUYNHON Noxapa, Tak
Kak Tpyba ChyXuT 408 TRaHCNOPTHPCBXMN ObIMOBbLIX Fa3os, Ha-
rpeThiX [O O4eHb BLICCKON TeMriepaTypbl.

Habw astmosas Tpyba He Nepeoxiaxnanachb v Ha ee BHYT-
PEHHMX MOBEePXHOCTAX HEe BbiNafan KoHaeHcar, ee Heobxoau-
MO CHapyXmu yTennuTb. [lns yrenneHnn AsIMoBoi TpyOBul ue-
NONbL3YIOT:

1. HECKORbKO CROEB LWTYKATYPKU NOBEPX METENINYECKON
CeTK UM MelIKOBUHLI (OLUTYKaTypeHHY!o Tpyby nokphiBaioT
M3BECTKOBOI AN MENIOBON Kpackom);

2. xene3oGeTOHHbIE NNNUTLI TONWNHONK 2-2,5 CMm;

3. wnakobeToHHbIe NANTLE TOAWKWHON 4-5 cMm;

4. pepeBsHHbLIA Kapkac U3 Teca, 06NMUOBaHHLIR WnudepoM.

NpocTpaHCTBO MeXay ALIMOBOM TPyDoit U yTennuTenem 3a-
CLINAIOT HEroPIOYMM MaTEPUANOM (LWNAKOM UK KEPaM3NTOM).

He Bcerpa abiMmosyio Tpyby Aenaiot n3 kupnuda. MoxHoO
npnobpecTu rotTosbie Kepamuieckyie, CTanoHble an acbec-
TOUEMeHTHble TpyOul, cobupacilumecst U3 OTOEeNbHbIX MOAY-
neit. Takve TPyBul NMeloT HEJOCTATONHYIO TONWMWHY CTEHOK,
noatomy TpebyloT obasaTenvHoro yrennewus. MoaynbHbie
TPYOL YTENNRIOT KUPNNYHOM KNanKoi mnmn WwnakobeToHHbIMU
nnutammn Takum 06pasom, 4ToObl Mexay BHYTpeHHel Tpy6oit
" yTennutenem 0CTasancs 3a30p WUPUHOR He MeHblue 6 cm
BN KMpnuuHoi o6avuosky unn 8-10 cm ans wnakoGetoHHoM
obanuoBkn. 3a3op Mexay AbMOBOU Tpyboi. U KUpNUYHOM
KNanKoM, OCTaBAAIOT HE3ANOAHEHHLIM AN cBOBOAHONW UMPKY-
nauMn Bo3ayxa. MpoCTpaHCTBO MexXAay AObIMOBOR TpybBoW
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¥ LWNaKoOETOHHLIMU NAUTAMUW 3ANOAHAICT MENIKUM OrHEeCTOMR-
KM LLIAAKOM,

Tara B geiMoBOMH TPybe

Tara — 370 paspaxeHue Bo3ayxa B KaHane abiIMOBOW Tpy-
6bi, 6naropaps KOTOPOMY MpoOUCXoauT npouecc oGmeHa ro-
pAYMX rasos, yxoaawmx B atMocdepy, U XONo/HOro BO3AyXa,
nocTynawowero B neyn. TAry xapakrepuayeT CKOpOCTs ypane-
HUA NPORYKTOB CroOpaHus TONAMBa Yepe3 CUCTeMy ObiIMOXO-
008 1 abiMoBYIO TPYBY. OT CURbI TAFK BO MHOIOM 33BUCUT -
GEeKTUBHOCTL PaboThl Neyn.

fMockonbky HarpeTble rasbsl fierye XonogHoOro BO3gyXa,
TO B MEPBYI0 oYeEpeab CUAA TArU 3aBUCUT OT PA3HULH Temne-
paTyp ropsayero u xonogHoro sosgyxa. MoHATHO, 4TO 3uMoNn,
KOrpa Temneparypa OKPYXaioluero Bo3gyxa Huxe, Yem Jne-
TOM, TAra ne4w Bceraa nyywe,

Ha cuny tarn okasoiBaet BANSHWE WU XapaKTep pacnono-
XEHWUA AEIMoBOH TPYOb! NO OTHOLUIEHUIO K KOHBKY KpbIWK. YTO0-
6bl TRra 8 neyn Euina XOpoLen, BePXHUA cpes gbIMOoBLIBOAA-
wed Tpy6ul ponxeH BO3BLILLATLCA HAR KOHbKOM HE MeHbLUe,
yem Ha 50 cM {puc. 97). MNpn aTom pbIMOBaga TpyHa BOAXHA
BbIXOAWUTL KakK MOXHO 6/MXe K KOHLKY 11 HAXOAUTLCR He Huke
10° oT ropu3osTa N0 OTHOLWEHWMIO K Hemy. Ecav abiMoBan Tpy-
6a pacnonoxeHa 8 1,5-3 M OT KOHbLKA, TO BEpXHWA Cpe3 Heob-
XOAUMO COenaTs BPOBEHb C KOHBKOM. ECnu BepxHuid cpes
ApimoBolt TpyGut OyaeT pacfionoXeH HUXEe KOHbKAa Kpbillin,
70 Tara GyneT 3aBUCETb OT HanpaBnehus setpa. NoHnxeHne
BepxHero cpesa Tpybb! N0 OTHOWEHWNIO K KOHLKY KPbilLU f0-
nyckatoT TONLKO B TOM CAy4ae, eCAu ALiMoBas Tpyba Haxo-
autcsa 6onee yem B 3 M OT KOHbka. Ho 8 nioGoM cnyyae AbIMO-
Bas Tpyba oTonnTensHoM neun aonxHa GuiTh Boile BCEX HaA-
CYPOEK Ha Kpbitie 3aaHus.

Henb3s Bo3BOaMTbL AbMOBYIO TPYDy C nopgeTpeHHoM CTo-
POHbL 3paHUA, TakK Kak NPV onpegeneHHoM HanpasaeHun seT-
pa BO3MOXHO ero 3aaysaHue 8 TpyOy. 310 Bbi3oBeT 06paTHyo
TAry, B pe3ynbrate KOTOPOWA AbiMOBblEe Fasbl YCTPEMATCH
B OTannnsaemoe nomelleHre. € ppyroi CTOpoHs!, Hanpasne-
HWEe BETpa BO MHOrOM ofipeaensieT CUAY Taru 8 ne4n. Betep,
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Puic. 97, MMpasunbHbIsi MOKTaX AbiMOBOH TPYOH Hag Kpbiw e

AyOLi CHU3Y, yaydlaeT TATY; seTep, AYIOWUEA CBEPXY BHIUS,
yxyaowaert ee. [abbl yYMEHbLUWTL BAUSHWE BETPA Ha TSHY B ne-
4§, Ha OrONOBKE ALIMOBOM Tpybe yCTaHaBAMBAIOT BETPO3a-
WnTHble YCTPONCTBa (puc. 98):

1. KOANaKA — MEeTaIU4eCKUe 30HTbl CO CKOWEHHbLIMU
NAOCKOCTAMMU; :

Puc. 98. fegpnexrop Bonsnepra:
1 - BOPXHUIA CTAKANH; 2 - HIKHUN CTaKaNd; 3 - KpoiuKa
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2. dniorepa — NOBBUXHbLIE YCTROWCTBA, MEHSIOWMWE CBOe
NoNOXEHWe NOA AeNCTBUMEM BeTpa TakMM 00pa3oM, 4Tolhl
EXOA B AbIMOBYIO TPYOY C NGABETPEHHON CTOPOHEI 3aKpkiBan-
€4, a C NPOTUBONONGXHON CTOPOHEI OTKPLIBAACA;

3. pednexTopsl — YCTpoiicTRa, ofscneunsanLyme yeenu-
YyeHue TArM B Neun 3a cHeT SHepriv BeTpa.

Hanw e gednexropa Ha 6 0NOBKE BbiMOBOIA TPYOH! cyLie-
CTBEHHO BAMAET Ha CUAY TArY, TaK kaK aednekTop He nNpocTo
3awwmiuaet Tpyby oT BeTRa, a npeobpasyet HanpasneHue ero
ABVXEHUA B CTOPOHY, GRAroNPUATHYIO NS TArK Neyun. MpuH-
uun geicrens nednexTopa oCHOBAH Ha NOACOCE PbIMOBbIX
rasoB ¢ MOMOLLBIO BETpa.

B uensax ymeHblWens BAMaHUA BETPa HA TAryY B Nnekn oro-
JIOBOK OLIMOBOM TpyBkl MOXHO caenaTe € HAaKNOHOM B 45° no
pebpam knagxu. Betep, yaapssch O CKOWEHHYIO NNOCKOCTL
Oronoeka, fyaeT HangEaBRATLCA BBEPX, YBNeKan 3a cofoi aul-
MOBLI€ raabl. '

HemanoBaxHbiM 4058 CUAbl TAMM OKa3bIBAETCS! 11 KA4eCTBO
BHYTPEHHWUX NOBEPXHOCTeN ALIMOBLIX KaHanos. HegocTtaToy-
Has WM YpeaMepHan 8enuLrMHa NPOXOAHOr0 Ce4eHUs ABIMO-
BbIX KaHanoB, HePOBHasA BHYTPEHHAst NOBepXHOCTL, Gonkiloe
YUCNO AMOOSOopOTOB, 06KUANe FOPUSOHTANBHLIX YHaCTKOB,
MBNVLLHAN JNMHA ABIMOX0AA, — BCE 9TO HeraTueHLIM 06pasoM
cka3sbiBaercs Ha Tare. KOHCTpyKUUS nevn goaxHa 6biTb TAKOM,
4TOBb! CONPOTUBNEHNE ABVDKEHWIO ALIMOBLIX 8308 GhLina Kak
MOXHO MeHbLLe,

Cuny TArv MOXHO onpeaenuTsy Ha rmas. Ecnv nnams B nedu —
KpacHoe, ¢ TeMHLIMW NOACCaMK, SHAYWT, TAra HeROCTATOUHAR,
Benn nnams - apko-6enoro ugeTa n ConpoBOXRaeTe ryaeHu-
©M B ObIMOXOae, 3Ha4nT, Tara uabbitounan. O HOPManLHOM Tare
CBUOETENLCTBYET NNIAMSA 30/TOTUCTC-XKENTOrO LiBETA.

TRry B neyy perynupyior npu NoMoum noaaysanbHoOM
ABEPKU 1 ALIMOBLIX 3aaBuXeK. HO Npr 3aBeAOMO NNOXOW TAare
He CcnocobHb NOMOYL Jaxe OHU.

foToBYIO NEeyb HeGBXOAUMO NPOCYWNTL, TaK KaK Mo OKGH -
HaHWIO KNaakM B Weax nevn ocraerca 6onbloe KonmiecTso
Bnarn. enatb 370 MOXHO €CTECTBEHHBIM MAN NPUHYANTESb-
HbIM cnocoBom. EcTecTtBeHHas cyluxa RpeanouTuTenbHee
HO 3aHnMaeT 6oNblUe BpeMeHH.
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[lpy ecTecTREHON CYUIKE OTKPLIBAIOT BCE NEYHBIS ABEPKU

1 33[8BMXKM W OCTABNSAIOT Meyb B TAKOM BULE NPUMEPHO Ha 2
Heaenwu, NoKa oHa He BeICOXHET. To, 4TO neYb "pospena’, Mox-
HO ONPEASAUTL N TOMY, ECTb /1A CbIPLIE YHACTAU HA HAPYXXHOW
NOBEPXHOCTN NEUHOro MacCHBa U Cneabl Bharil Ha Bhiollke
MnK ALIMOBOIA 23ABWXKKe.

Wnpowseoam NOCPEACTBOM TBIMNKW
¢ HebonbwKM KonuuecTsoM Tonnuea (oGsvemom 20 % ot on-
TUM&NbHOMO KOAUYSCTRA TONMBA, HeOBXOANMOro ANA NOHO-
LieHHOW paGoTel neyu). Mepeyld TONKY NPOU3BOAAT npu OT-
KPEITLIX ABEpKax ¥ 3aaBuUXKax Ha NpoTskeHun 20-30 MURYT;
BCE Nnocheayiowme TonkM OCYLEeCTBNAIOT NPWU 3aKPLITOW To-
novHoW Azepke. C kaxabiM pasoM KOIMHECTBO Tonauvea
¥ NPOACIKUTENBLHOCTL TOMKYU yBeNMuMBalOT. B 2asucumocTv
oT 06bemMa 1t KOHCTPYKUMY Neyn CyLlKa MOXEeT NPOLOIXaTLECH
OT HECKO7bKVIX BHelt /10 Hegenn. Cnnwkom BeicTpas npocywl-
Ka nedn NpusofuT K OOpPas’oRaHWO TPeWWH B KAPNMYHON
Knaaxe.

Bcneg 3a cylikoi npov3soanT NPosHYD TOMKY NeYn npu
3arpyake HOPMAanbLHOIro Konu4ecTaa Tonmaa. NpobHyio TONKY
npoussognaT 2-3 AHA noppsa, 0Gpawan BHMalKe Ha To, pae-
HOMEPHO AK NPOTPEBABTCA NEevb U HE AbMUT AU CHA,

ﬂexoparuaﬂan OoTACSIKa neyy

HapyxHylo A6KOpaTUBHYIO OTAENKY OTONUTEAbHOU feuun
BbINONHAKT U3 BYTOROr0O KaMHs, MeTanNMYeCKuX NUCTOB, Ke-
PaMUYBCKON NAUTKY U NeYHbIX 13pasuos. Meds 6e3 gexopa-
TUBHOM OTPRNKN Nerye oTgaeT Tenno, a neds, 06anuosaHHan
WTYKaTYPKOW, NAUTKOM 1 Tem Bonee napasuamu; gonslue ero
ypepxusaeT. Camoe ya3srMMoe MeCTO HeoBnuUoBaHHONW ne-
4y — KAanouHble WBLl, KOTOPLIe CO BpSBMEHeM pacTpeckuBa-
IOTCA W HAYMHAIOT NMPeACTaBNsATL CepbeaHyIo Yrpo3ay ans obu-
Tareneii goma. Yepea HUX B OTanAMBaemoe NoMeLeHne npo-
HUKAIOT ropsiyve raas] B Aaxe UCKpbI,

CaMblfi pacnpocTpaHeHHb 1 HauMeHee TRYRoEeMKINA cno-
cob pekopatMaHOW oTaenky — owTykarypusanve, Quitykaty-
puBarmne nevun Npen3IBoaaT ToNeBKO Nocne Toro, Kax oHa noa-
HOCTbIO BEICOXHET. [epes owTykaTtypmsaHmem ¢ NMLEeBo# No-
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BEPXHOCTH MeYy yaansioT USAULWIKK FKHBI, HEPOBHOCTH KUP-
fIMYHON KNAZKK 3aTUPAIOT CYyXM KUPNMYOM, a WBbLI pacuKuia-
10T Ha rnybuHy He meHee 5-10 mM. Nocne aToro neub ob6Tarn-
8al0T MESIKOSHeUCTON METaNNUHECKOH CEeTKOW WNKU TOHKOR
MELKOBMHOMN, KOTOPbie NPeaoXPaHAT WTyKaTypKy OT pactpe-
CKUBAHWNA B pes3ynbrate BO3AEACTBUNA BLICOKUX TeMneparyp.
CeTky nnm MelWKOBUHY NpubusaioT rec3gsMn AnuHOR He 60-
nee 10 cMm. NB034U BrOHSIOT HE B KMPAKYY, B KNAAO4HbIE LBLI.
MoAroTOBAEHHYIO K OWITYKATYPURAHUIO Neyb HeoBxoaAuMOo 3a-
TONUTL K, KOrAAa CTeHKU NPOrperdTes, CMOYUTL MY BOAON. Mep-
BbifA CNOM WTyKaTypku TonwumHon 0,2-0,3 MM HaHOCAT Ha
BRAXHYIO FOPAYYIO NOBEPXHOCTL Neyun. Kaxk TosbKO WTykatyp-
Ka CXBATUTCS, Neyb cpa3sy Xe NOKpbLIBaT BTOPLIM cnoem 60-
fee ryctoro pacteopa LUTyKaTypki, 3aTeM — TPETbUM, YeT-
BepTbiM ¥ T ., NOKa TONWMHE WITYKATYpKu He pocturiet 7-10
MM. MocneaHuii Cnot xOpoLleHbko paspasHuBaioT. Kak Toib-
KO pacTBOp HEMHOIO CXBATUTLCS, LUTYKATYPKY 3aTUPAIOT KPY-
roo6pasHbiMy ABUXKEHUSIMY N0 HaCOBOW CTPENKe AepessHHON
TEpPKOA WNK WEpPCTAHON BAPEXKONR, CMOYEHHOW B XUOKOM
pacrsope.

B kayecTBe pacTeopa ANa OWTYKATyPrBaH1s neum UCNoNb-
3y10T:

1. rAMHAHBLIA PACTBOP, Ha KOTOPOM BenU KNafiKy Mmaccusa
neun,

2. KU3BECTKOBbIA PacTsop,

3. pacrsop u3 1 4acTi MinHel, 1 YacTK U3BECTKOBOro TeC-
Ta, 2 yaciew necka u 0,1 yactn acbecra,

4. pacTeop 13 1 4acTu MinHbl, 1 YacTn uemenTa, 2 YacTten
necka n 0,1 yactu acbecra,

5. pacrTBop u3 6 yacTeil runca, 2 YacTeit U3BECTKOBOIO Te-
cra, 1 yacTn necka u 0,2 yacteii acbecra,

6. pacTsBOp 13 1 YyacTk rMnHbL, 1 4YaCcTK 3BECTKOBOFO TeC-
Ta u 4 yacrtei necka.

HepoctaTok aaHHoro cnocoba gekopaTuBHON OTASAKN ne-
4u — Heob6XOANMOCTbL B NOCTOAHHOM yXOAe 3a LUTYKaTYpPKON.
OuwTykaTypeHHyIO fledb HY)XHO 4acTo 6enunTb, Tak Kak wTyka-
TypKa AI0CTAaTOMHO Nerko Tpeckaercs M BoiTupaetcs. Hanbo-
flee xe HarpesaeMbie YacTu Neyrt N3MeHSIOT OKPAaCKy yXe Yye-
pe3 HeCKONbKO Heaenb C Havyana ee akcrulyaraumu,
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UHorpa neun ob6nMuU0BbIBAIOT 1/1a3YP0BAaHHLIMYI Kepamnye-
ckumu nanTkamu, Tak Kak NoBepPXHOCTL BbiTOBOW Nauv CUNEHO
nporpesaeTcs, 06bIKHOBEHHAA xadenbHaa NaMTKa Ons aTux
yeneii He NOAXOAWT. Jlyuwe KCNONL3OBATL NOMOBYI0 NANTKY
TOAWMHON 4-5 MM, KOTOPas HENNOXO BLIfEPXUBAET BbiCOKUE
TemMnepatypbl. MAUTKY yKiageiBaloT HA TOM Xe FMHSHOM pac-
TBOpE, Ha KOTOPOM BENMY KMPNUYHYIO KNaaxy Maccmea ne4yn.
Nepepn 06nMLOBKOR NeYb NPOCYLLKBAIOT, 3aTUPAIOT MWHONec-
YaHBIM PAcTBOPOM, CHOBA NPOCYWMBAIOT, AenaloT HabphIar u3
KNaA04yHOro pacrtaopa tonwmnHoi He 6onee 1 cM (4T0OL! He
Obino BUAHO KMPIWYHOR Knaakn) u B 3asepuieHine nNpocyilu-
BalOT ewe pa3. TONbKO NocRe 3TOro NPUCTYNaoT K o6anuoske
KepaMmnyeckoil NANTKOW. NANTKY MOXHO yknapsoiBaTh Nosepx
MeTannmMyecko ceTkn C sueiikamn 15-20 MM, KOTOpY!O Kpe-
NsT reo3aaMn MAN NPOBOIOKONR, YIOXEHHOW B LWBLI BO BpEMS
KMPRUYHON KNapku neyn,

Ecnu pexoparnsHan otaenka He BXOAWUT B NiaHbl, KUpnuy-
HYIO KNTaaKy MaccHBa Nnedn HYXHO BbiNOAHATL C 0CobbiM Twla-
HueM. KnagouHsie knpnnum 0683aHlsl BbiTh BLICOKOrO KayecT-
8a, NpaBUAbLHOK Gopmbl ¥ ogHopoaHoro ob6xura. sk gonx-
Hbl 6biTb TOHKUMU, POBHBIMU ¥ CUMMETPUYHBIMIA.

Hspasyosan neys

M3pasubl — He NpocTo pekopaTuBHas oTaenka. fleys, no-
KpuiTan uapasuamu, otanyaetcs 6onslieit Tennootaayent,
yeM 06b1MHan neyb. C kaxaoro 1 M2 HarpesaTtenibHON NoBepX-
HOCTW Neyn TennooTtnaya yeenuumnsaetca Ha 0,23-0,3 kBT. Oa-
HaKoO BLUIOXWTL NEYn M3pas3uamu He TO Xe CaMoe, YTO no-
KPbiTb kadenbHOW NANTKOK. U BTopoe-To 3aHATHE He 13 ner-
KWX, @ YX COOPYXEHWe N3pa3uoBOi Nevn Tak u BOBCE HeNon-
TOTOBIEHHOMY 4YENOBEKY He No cunam. CROXHOCTL 06nMLOB-
KW M3pasuamy COCTOUT B TOM, HTO OHa NPOU3BOANTCSH MO XO[Y
KNPNMYHON KNankym neyu.

MeyHble napasubi MOTyT ObiTb M3 OOLIYHOM FAWHLI AW N3
CMeCU OrHEeYNOPHON rMNHBI C KBapueBbiM NeckoMm. Jinuesas
NOBEPXHOCTb M3PasLoB OuiBaeT TeppakoTOBOW UNY rNA3ypo-
BaHHOW. Mo dopme u3pasupl JENsT HA NpaMble, YIMOBbLIE
n dpaconHele. ocneaHne Ncnonb3yioT oas 06ANLIOBKU BHICTY-
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nawowmx Yacrtei neun. [na ob6amucBkM CcaMoro Hvusa neyu
npepHasHayeHbl Cneuvanblbie LOKONbHBIe M3pasust. Ha BHy-
TPEHHe NOBBPXHOCTY KAXA0M0 U3pa3la MMeeTcs pymMna (Ko-
pobxa) c NPOCTbIM HAK/IOHHLIM CPEe30M um ¢ BopTrkom, Ua-
pasust ¢ 6opTrkom paloT 6onee NPOLHYIO KNaaKy.

MNpexae Yem HPUCTYNUTL K Knagxe ne4yu, napasubl.copTtu-
pyloT o paamepy, GopMe 1 OTTEHKY. ¥ rnasmpoBaHHbIX N3pas-
110B KPOMKMU C AmLia CKalinsatoT, 4Tobebl Mexay WBbt Mexay 13-
pa3uamu 6N TOHKMMK ¥ CONpUKacanichb napasusl He rnasy-
pbIO, a KPOMKaMW,

Mo xoay knapku neun cHavana ycraHasnmsaloT M3pasuil,
a NOTOM K HMM KpensiT kupnuuu (pue. 89). Yknagka uapas-
LI0B, KaK W KUpnvyen, BeneTcs No paaam, CHU3Yy BBEpX, Ha4u-
Haa ¢ yrnos. 0 TOro, kak NPUCTYNUTL HENOCPELCTBEeHHO
K Knagke v3pasios, HACTOATENbHO PEKOMEHAYT CAOXUTL
CTeHKY Nneyu 13 uapastos 6e3 pactsopa. Mepepn K1aakon Us-
pasubl cMaumsaloT B BOAE U B OTBEPCTUS PYMIMbL! KAXA0To Ua-
pasua BCTasnKIOT KOCThINbL. M3pasiyel knanyT aubo ¢ nepesna-
koW1 wBsos (Bpasdbexky), nubo 6e3 Hee (cnnowHsakom). Tonwm-
Ha BepTUKaNbHLIX WBOB He A0MXHA NpesbilwaTb 1 CM, a TO
¥ BOBCE Aiyyule KNacTb uspasupl 6e3 BepTuKanbHbIX LWBOB: TaK
Kkpacusee BornsauT. TonwmHa ropusoHTanbHLIX WBOB COCTaB-
nfet nopsaka 3 MM, 4TO HeobXoauMO ANA 0CaaKN KOCTLINEIA
BbiLLepPaCNONOXEHHbIX N3Pa3Los.

MocnepoBarensHOCTL KNAAKWM U3PA3L0BOI0 psaa.

1. C o6paTHOW CTOPOHL! M3pa3Lia Ha NONOBUHY PYyMIbl HAa«
HOCHAT MMMHAHLIA PacTBOp, B KOTOPLIA C CUNOK BAABNWBAIOT
peuHyio ranbKy vam kupnvdHsii webeHb, Ceepxy Hanonxsu-
Tenb 3a4eNbiBalOT KNALOYHLIM PACTBOPOM U BLIPABHUBAIOT.

2. K BHyTpeHHe# CTOpOHe U3pa3uoB akKypaTHO npuxvima-
{OT KUpnnu4u,

3. [abbl yBenuunMTbL NPOMHOCTL KNagku, 3a30pbl Mexay
nUapasuammu 3aronHRIOT NNOCKONR WebeHKon.,

4. Bbinoxus KMpnuyuM A0 Bepxa M3pasyoBoro paaa, ua-
pa3upl CTArnBaioT Mexay coboii NpoBOAOKOM, NPONYUIEHHOMA
Yepe3 3arnbul KOCTLINEW, [TOCHE ITOrO KOCTHINU OCAXUBAIOT,
a KOHLUb! NPOBOAOKK BLIBOAAT B KUPNUYHYIO KNaaxy.

5. B BepTuUKanbHbiX pagax pymnsi M3pasuoB CKPennsioT
CTanbHbLIMU cKkoBamu.,
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Puc. 99. Otrgenxa nevend u3paaysras:

A - 3pa3ey ¢ HaKnOHMbIM CPO3CM; B - H3pa3oy ¢ BrCTYNaWnMH
Gopruxamu; B - coeguHense yr/iossix n3pa3yos; I' - yoTranoBxa yriao-
BuX HIPa3OB np Knagike B 1/2 xmpnuya; [] - BTOpOH papHanT ycra-

HODKW YTAGBWX R3PA3UGCS NPy knagke B 1/2 xkupnnya; E - X - ycranoa-
Xa HEYrIoBsX H3Pa3uon 4a yron; 1 - pymna; 2 - Haknouisi cpes; 3 - -
Goprux; 4 - KocTeib; S - nposanoxa; 6 - KNapKa Ha nRowxy; 7 - Heyr-

nopoid uapasey; 8 - KAMH GAKCAUMHN 3a30pa MOXKY MIPaSYaMu; 9 -
IaKpennexne Nepeoro pPsaa
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CaMbiit OTBETCTBEHHbLI MOMEHT U3PasLOBON KNaaky — yc-
TPONCTBO NEpBOro pRpa. Ecnun Bbl yxe Ha 5TOM aTane gonyc-
TUTE XOTh Manenwyio ownbky, TO AanbHeliwas paboTta TONMbLKO
ycyryour pedexr. Ons Toro, 4tobbt ero ucnpasuts, BO3MOX-
HO, nMpuaeTCA pa3obpaTb BCE pAAbl M3pasuoBOit KNaaxw,
sinoYan nepebid. Npuw Knagxe NocnenyicwMX PROOB KOCTLINU
M3pasLoB OCAXUBAIOT RO YPOBHA HUXEPACNONOXEHHOrO paaa
OHOBPEMEHHO C KMPMMYHOM kKnagkoi. KocTeinn nepsoro na-
pPasuoBOro Pana HOMKHLI BbiTb HEMHOrO KOpo4Ye caMnx nu3-
pasuos. 1o yrnam neuy KnagyT cneumanskele yrnossie n3pas-
ubl, XOTH MOXHO 060ATUCL N Bead HuX,

Ob6n1nuoBaHHYIO M3pa3LaMU NEYb OYMLLAIOT OT rpsan. Ecnu
Mexay u3pasuaMu eCTb WBLI, TO UX Nyullle CMa3aTh XUaKUM
rMNCOBbLIM TECTOM, TOTAA OHW CTaHYT HapsAgHO-6entiMun,

OTonuTenbHbLIe NeYn BO3BOAAT C YYETOM [1Ragu/l IoOXap-
HO#M 62300aCHOCTHY. DTO O3HAYAET, YTO MNedb HeAb3A pasme-
waTh BNAOTHYIO K CTEHKAM M NeperopoaxkaM noMeleHns,
0COBGEHHO 8Cni OHW BbINOMIHEHBI U3 CropaeMbIX MaTepuanos!
PaccTosiHue oT kMPNUYHON NeYu A0 CropaemMbiX KOHCTPYKLIMIA
30aHUA A0MHKHO COCTaBAATL HE MeHee 38 ¢M, a RO Tennonso-
NMpoBaHHbIX NOBEPXHOCTEN ~ 25 cM. Kepamuveckne n ve-
Tannuueckue nedn ¢ GyrTepoBKOM pacnonaralot ewe nanb-
we: 8 50 CM OT Cropaemblx KOHCTPYKUMIA U 8 38 CM OT Hecro-
paemsix. Metannuyeckmne neyn 6e3 ¢yrepoBku CTaBaT B 1 M
OT Nerko BOCMAAMEHSRIOWMXCH KOHCTPYKUWiA nnu 8 70 c™m OT
OFHEYNOPHbIX.

Nerko soaropaemsie KOHCTPYKUMW, HaxoaaLWLmMecs B Heno-
CpefcTE@HHON BAM30CcTN OT Neun, HeobxoanMo o6WwnTL Ka-
KUM-HUBYAb TENNOU3ONALUMOHHBIM MaTepuanom (Hanpumep,
nucTosbiv acbecTom, KMPNUYOM UK BORNOKOM, MPONUTaH-
HbIM MUHAHBIM PacTBopoMm) (prc. 100).

JepeBaHHble NEPEKPLITUA B MECTaX NpUieralmsi K Knpni-
HOW Knapxe U3onnpytor acb6eCToM un OBYMS CNOSMU BORNO-
Ka, BLIMOYEHHOrO B IMWHAHOM pacTeope. JepessaHHbie 6ankv
yKNaasisaoT He MeHee Yem B 20-25 CM oT abiMoBOA TpyOu.

B nomMeulenyn C AepeBsHHLIMK NONaMK AbIMOXOObI AOXK-
Hb! pacnonaraTbCs Ha BLICOTE HEe MeHee 3 PSLoB KUPMUYHON
Knagku Hag yposHem nona. INon nepeg TONOYHLIM OTBEPCTH-
€M NOKPbLIBAIOT INCTOM KPOBENLHOW CTany.
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6 130w
Puc. 100. M3onaunsa cropaemod CTeHKHu:
1 - wirv U3 KOTOK; 2 - BOANOK; 3 - NPOBOAIOKA; 4 - KUPpNNY;
5 - pynpamenT neun; 6 - orcrynka

PaccTosiHne Mexay NoTONKOM U NepekpbIweit oTonnTenb-
HOW Nevn foMKHO paBHATLCA MUHUMYM 35 MM, a TO v Bontiue

OroninrtenbHan reYs ¢ TPeMs BEPTUKASbHLIMN
kasanamu (puc. 101, 101 A, 101 B)

Matepuansi:

Knpnuu, Brmiovas orHeynopHslit — 390 wr.

TonouHan asepua 210x150 mMm

NopnysansbHas asepka 140x140 mm

MpouuctHas asepxa 140x140 mm

deimosan 3agsuxka 130x130 mm

MNpenTonoyxbiit aucT 500x700 mm

Cranb kposensHaa 1000x500 mm

Acb6ecTosbit aimct 1000x500 mMm

AarHasa nevb MEIOT O4eHb NPOCTYIO KOHCTPYKUMIO, NO3TO-
MYy BLIIOXUTL €€ NOA, CuAly AaxXe HauYMHAILEMY NEeYHUKY.
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Puc. 101. OronuTenbHan MeYb C TPOMRA BEPTRKATbHLIMM KaHanaMu

haeuoi?i HEQOCTATOK NEYK 3aKAI0HAETCH B8 HEPABHOMEPHOM
nporpese; BepxHAA 4YacTb MNEYHOro MaccvBa NporpesaeTca
CUnNbHEE HUXHEN.

MoanysanvHyio U NPOYUCTHYIO ABEPKW YCTaHABAMBAIOT
Mexagy 3-um N 5-bIM paaaMn; KONMOCHUKOBYIO PELUSTKY — Ha
6-0M psaay, a TOMOUYHYIO OBEPKY — Ha 8-OM psapy KUMPNUYHOR
Knagkn. .

C 12-plit N0 25-uiih pAAbl BLIKNAAKIBAIOT 3 BEPTUKaSbHbBIX
AbIMOBLIX kKaHana. Ha 26-27-oM papax AenatT BepxXHWi ropu-
30HTanbHbIKaHan. Ha 27-om psagy ycTaHasAnBaloT ALIMOBYIO
32ABUXKKY.

HauuHaa ¢ 31-ro psaa, BbiIknagwpieaioT AsIMOBYiO TPyOy,

336



2o > A7
] U Z 7
) 2% 728 77
2 B oo Vi Wi
% A ) 7y
o % 7
Y, // /iA/ / //
6 7 .8 e} 10
” Z V7
Vil w N i W = W i
T ) e (0 [
7 / A / / 7
i) ) Gy 77
1 g Z
/’//// 71
" 12 13 14 15
B, ) 7277
727 zZ 2 9 A7
o iz 2% ';’ ,«/, //I/z/// /) /4
=pclclilc
'//1//5 /Af, 24 U
- 7 “V
A b B8 a0 1 70/
7070 W22 ez % A
16 17 18 19 20
77 7
/] v % /]
77 O ,/M/ v227,
/]
7 o Gy g i
77 A 7 7
////// % 4 7 A Ve

Puc. 101 A, lNopsagosxa nevn ¢ TPEMS BEPTHKANbHLIMYK KaHanamu

(1 - 20 psgw)
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Puc. 101 5. Nopagosxa neyn ¢ TPOMS BEPTHKANHDIMMN KAHANAMY

(21 - 31 psgw)

OronurensHas neyb C TONCTHIMYU CTEHKAMM
(punc. 102, 102 A, 102 B)

Martepuantt u npuGopbi:

Kupnuy kepamuyecknii ~ 260 w.
Kvipnuu orHeynopHbeid — 130 wt.
KonocHukoeas pewetka 250x250 mm
TonouHas asepka 250x205 mm
MoanysanbHas asepka 130x140 mm
NpouncTHan psepxa 130x140 Mm
Arimosan 3agewxka 130x130 mm - 2 Wi,
ApepTonoyHbii auct S00x700 mm
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Prc. 102. OTonuTeNbHANR NEYL C TONICTHIMK CTEHKaMMN

MouHocTb Neun — 2670 BT. FabapuTHuie pasmepbl: 115x51
CM Npu BuicoTe 2 M 15 cMm.

B neuu npenycMOTpPeHbi ABe KaMepbi oTonaeHusi, 6naro-
Daps 4eMY XOPOLLO NPOrpesasTCR HMKHAR YaCTb Neyn, a 3Ha-
YUT, 1 BO3AYX HA YPOBHE NOAa B OTArIMBaeMoM NOMeLLieHNA.

MopaysanbHyi0 ABepLy YCTaHABAMBAIOT ~ MexXay 3-um
¥ 5-bIM pagaMn; KONOCHWKOBYIO pelleTky — Ha 6-om psay,
a TOMOYHYIO ABEPKY — MexXay 7-biM 1 10-bIM pgaMn Kupnuy-
HOW Knapku. Ha 17-oM psay CTaesT NPOYUCTHYIO ABEPKY.
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Puc. 102 A. lTopsgoaka OTONMTENbHO N8YK C TONCTHIMU CTEHKIMM
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Puc. 102 B. 3akmounTonsHan NOPRAKOEKA NEYH C TOJICTbIMM CTEHKaMH
{25-36 pags)

Ha 28-oM 1 32-0M papax knanyT AbiMOBbLIE 3a0BUXKM.
HauuHan ¢ 36-ro papa, BLIKNaaLIBaioT ObiMOBYIO TPYOY.

Pycckasn neus

CxemaTUYHO YCTPOICTBO PYCCKOA NEYN NOKA3aHo Ha pUC
103. MoMKMO OTOMNEHWA U FOTOBKM NN, MNMeYb NCNONL30BA-
K ¥ ANS NPOYMX XO3AMCTBEHHBIX HYXA: Cywnan rpubol-aro-
Dbl, OfeXny, OTOLXanu U [axe NPOBOOUNN Ha HEA HOHW.
NMeHHO B cuny cBoelt MHOrogyHKUMOHANLHOCTU pycckan
neyb 6uina 4pe3sbivatHO NONYASPHA B CENLCKOA MECTHOCTU.

Mexay TeM pycckas nedb UMEeT U PAA CYLLECTBEHHDBIX He-
[BOCTaTKOB, Cpean KOTOPbIX:

— Hu3kuii KMNA (13-3a oTCyTCTBUS ABIMOOOOPOTOB U NPU--
cnocobnenuii Ana peryampoBaHuA pacxoga Bo3nyxa ncnonb-
3yercs He bonee 30 % BLASNREMOro NeYblo Tenna);

— He3HauUTEeNbHbIA NPOrpeB HUXHENW 4acTy ne4yn, a aTo

341



5

(]
7
A
778
@

4 '¢,
/
Z
&
\\".\‘
(X
()
N

7

7
7,

/

N

\\;
WA
AN

AR
N

N

W

Y
N
1t
b
l‘\

]
\]
1

Z

7

2%
A\

N

A

i
:

]
(HHM
Hilin

i

Pric, 103, TpagnunonHan pyccKas neyd M WMTOK:
1 - nogneyse; 2 - unwa; 3 - wWecTox; 4 - gywnnx; 5 - wmrox(veno);
6 - aagewwmn; 7 - AvioBas TPYOa; 8 - nepexpbiila ropHuNa;
9 - sacnonxa; 10 - ycrsee; 11 - pasnenxa; 12, 13 - nevypxa;

14 - nopoxex; 15 - sacwnka; 16 - ceof; 17 - TONNNBHHUK (rOPHKNOC);
18 - noa; 19 - weku; 20 - nopcox; 21 - noguecTox; 22 - apka
nogwecTka; 23 - Tonounbid npoem; 24 - apKxa TONOYHOro NpoeMa;
25 - xa#ino; 26 - caon nogne4vs; 27 - ycryn xnagki; 28 - xanan
Aayiunnxa; 29 - ycroe AMOBOH TpyOb!
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3HAUUT, 4TO TEMNLIA BO3RYX CKAMNAMBABTCA NOA NOTONKOM, 8 TO
BPEMS KaK Ha YPOBKE NONa rynisioT CKBO3HSKY,

— Bonbloit pacxop TONAUBA;

— Oonblwme pasMepsl, 3aHUMAIOLE MHOMO MONe3Hon
nnowaau.

C uenbio KOMAEHcauMn yKa3aHHbIX HEJ0CTATKOB PYCCKYIO
neyb He YCTaIOT MOEEePHNU3NpOoBaTh. N8 ONTUManbHOro 1 Kak
MOXHO Gonee NONHOrO CXMraHusl ToNAvBea ee cHabxalT fo-
NONHUTENIbHLIMUA AbIMOBOPOTaMU, KONOCHWUKOBOI peweTKon
¥ OTHENEHLIM KaHaNoM 4N NOAcoca Bo3Ayxa. OauH cambix
PacnpPOCTRAHEHHLIX BAPWUAHTOB YCOBEPWEHCTBOBAHUSA KOHCT-
PYKUUKM PYCCKOI Neyn 3akniouaeTcs B YCTPOWCTRE OTAEeNLHO-
ro TonaneHuka. OaHaKO BCE NOMLITKU MOAEPHU3UPOBATL PYC-
CKYIO Ne4b MPUBOAAT K TOMY, YTO OHA TePseT CBOe rnasHoe 40+
CTOMHCTBO ~ CNOCOGHOCTb akkyMynuposars Ternno.

Bypxysikn -

Bypxyiika - aT0 6biToBag MsTannuyeckan neyka HeSonb-
woro pasmepa (puc. 104). B otnnume OT TPAZULIOHHON Ne-

Puc. 104. Cospemennan nevs-Oypixyra pupmss "CODIN™
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uyn, OGYpPXYRKY MOXHG KynuTb B NOSHOCTLIO FOTOBOM BUAae
(C LLIMOXOLOM) U YCTAHOBUTE HA JHOGOM 3TaXke MHOMO3TaXHO-
ro poma. B cuny HesHaunTeIbHOrO BeCa OHa peacTaBnaeT or-
SMYHYIO aNbTEPHATUBY MACCHBHOM OTOMUTENLHOW Neun, oco-
GeHHO ecnn pesb uaeT o0 OToNNeHUN JANHOro A0Ma, He npeg-
Ha3HAYEHHOrO AN KPYFNOrOANYHOO NPOXMBaHUA B HeM. Byp-
Xyiica KOMNaKTHa W BECAT HEMHOrO, NO3TOMY ee CNOKOWHO
MOXKHO YCTRHOBUTH Ha BTOPOM 3Taxe JAYHOro poMuKa.

ABnaAnch panbHeid poncTeeHHUUBH kaminHa, Gypxyiika, Tem
He MeHe®, OCTAeTCA MNeHKoi, Ha YTO ykaswiBaet Beicokuii KMNA.
Ecnn y kamuroB KN4 cocrasnaeTr makcumym 35 %, 1o KNAQ ma-
JEHBKMX YYTYHHBIX Nedwypok gocturaet 70-80 %. BokoBbie CTeH-
K BYpoxyiiky BbiaensiioT 6onsiue Tenna, Yem 3afHAN U NepeaHns.

Brewne Gypxyliku Hakdana 21 Beka NpaKTU4ecKy HUHeM He
oTAvvaloTCA OT cBoux "6abywex”. Buarso, ouyeHb noniobunucs
poccusHam (A3 WU He TONLKO MM) 3abaBHbie YyTyHHEIe fedypKu,
YKpPaLWEHHble XYLOXECTBEHHbIM AUTbeM U Maicnukoit. Beet
OT COBPEMEHHBIX BYPXYeEK KakKUM-TO YCNOKansaowmm YioToM,
HaMOMMWHAIOLLMM O HALWKX KOPHSX U O TOM, YTO COBPEMEHHbLIN
MuUp gyluiecTeyeTt 6naronaps NPOYHONA CBA3U C TPAAULMAMM.
KoHeuHo xe, cTapyHa GypXyeK nuwb Buanman. dtakas ynos-
ka ausaitiepos. CeropHawHue Hacneghuubsl OxTabpbokoi
pesosiounm 063asenucs asepkaMn U3 OrHecTorkoro cTekna,
BHYTPEHHel 06MMLOBKOHA U3 KUpnu4a, KepaMuki unu Metan-
na, nosuliwaiowmm KN4 npubopa 4yTh Nu K1 BABOE K, €CTecT-
BEHHO, BLIPOCAM B LUeHe. CTOUMOCTb 3aMOPCKON Kpacasuubl
M3 YyryHa, yKpateHHOM kepaMuieekoil NAUTKON, Hepeako co-
NoOCTaBnUiMa CO CTOUMOCTBLIO KamuHa.

Bypxyiiku paBoTaloT Ha nilo6oM Buae Tonnuvea: pepese,
KapToHe, APeBeCHbIX 0TX0Aax, Topde, KAMEHHOM yrne U T.4.
HekoTtoptie Mogeny 060pynoBaHbl RyXOBKOR, B KOTOPOH MOX-
HO BhINeKaTb NMPOryY, HaGnlo[an 3a KYSIMHAPHLIM MPOLECCOM
yepes CTeKNAHHYIO gsepuy. Mopasnsiouiee GONLWNHCTBO
6ypxyek, Kak OTE4ECTBEHHOIO, 1 KMAOPTHOrO NPON3BCACTBA,
NMOCTYNaeT B NPOAAXY C KOMMNIEKTOM aMannposakhbiX TPyO
104, useT neyku.

BypXyiikn ycTaHaBaMBaIiOT TakiM 0Opasom, 4Tobul OT ney-
KM [0 KanuTanbHbIX CTEH M Neperopoaock nomewerus 681no He
MeHbWwe 1 M,
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Tabnuua 63. Bypxynkmu

Supma- Monens TaGapurhsie |Bec, | Mouy- |Avamerp
rpoU3BoORH- pasmeps, K | HOCTb, |{ABIMOXO~
TONL MM xBr Aa, MM
NpoiK  |BynnepssaH 00 | 630x420x600 | 50 6 120
(Poccun) |Bynnepesd O1 | 830x570x760 | 85 11 120
Bynnepbsan 02 | 830x570x900 | 115 18 150
HARK HARK 16 | 995x550x630 | 160 7 150
(Ffepmannn) | HARK 19 SN |1040x580x670 | 210 7 150
HARK 17M | 1340x550x580 | 210 8 150
Prestige 1 |1050x380x470 | 130 5 150
Sideres Tifiany 910x500%x500 | 125 7 120
(Utanus) Stubella,
Stubetia Giglio | 960x650x510 | 150 10 130
Stubella Forno | 1380x650x510 | 180 10 130
Atenas 1170x630x530 } 177 12-15 150
Traforart Roncal 1530x850x500 § 180 | 10-14 150
(Ucnakns) Pitufa 1070x600x600 | 53 5.9 150
Viena-2 1000x490x490 | 105 9-12 150

PASAEN 2. KAMUHDI

OTnusine KaMmuHa or neyy

"KaMuH" npomncxopuT OT CO3BYHHOrO NaTMHCKOro Cnoea,

KOTOpOEe NepeBOAUTCH Ha PYCCKuUil iablk Kak "odar”. BosHhuk-
HOBEHWNO KamuHa B ero NepBO3aaHHCOM BuAe OTHOCUTCS K 3M0o-
xe Heonuta. OpesHeluine "kaMuHL" npepacraensn coboii
HE3aMbICNIOBATLIE COOPYXEHUS U3 KaMHEN, BEINOXEHHbLIX BO-
Kpyr kocTpa. Ha ouare rotosunu nrilly, ero ucronL3osanu
ana oforpesa XunbA. [biM OT OFHRA YXOOwn B8 OTBEpPCTUE
8 BepXHEeM nepexpbiThit Xxunuwa. Heckonbko no3xe Hag ova-
roMm nossunack Tpyba ¢ korycocbpasHhim pacTpybom ans
ynasnusanua gsima. B CpegHue Bexa oTOMMTEAbHbIE neun
C OTKPLITEIMWU OYaramMu 6uiTn “pe3BLNaRHO PAcNDOCTPaHEHb!.
Mx Hesbicokuin KNG (8-12 %) obecneuvsan LoOCTaATOMHbIA
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komdopT. C apyroi ctoponsl, KN kamMuHa n3-3a oTKpbLITON
TONXM CHWXaeTca no 15-20 %, B 4eM KaMUH CUNLHO NPONTPbI-
saeT neun. KaMuH C OTKPLITON TONKOM He akKyMynupyeT B ce-
6e Tenno u oborpesaeT BO3AYX B XWIOM NOMELLUEHUN He 3a
cueT TeNNOOTRAYM CTEHOK ALIMOBLIX KBHANO0B, a 3a CYeT Ayun-
CTOA BHEprvu OTKPLITOro NnaMmeHn. KamuH rpeeT poBHO
CTONbKO, CKOAbKO ropuT Tonaueo. lpu atom oborpesaeT oH
8 OCHOBHOM Ty 4aCTb NOMEWEHUR, KOTOPas Haxo[nUTCR Heno-
CPeACTBEHHO Nepea TONOMHBIM OTBEpCcTUEeM. B TonouHoe oT-
BepcTHe KamMuHa nocrtynaer B 10-20 pa3 Gonbwe Bo3ayxa,
4yem 3TO HeoOxoaMMO. "JTwHKIA™ 803AYX 3abupaeT NLBUHYIO
[ONI0, BLIAENAEMO KaMUHOM TENNOTH, ¥ YHOCUT ero 4epes
AbiMoxoa B aTMocdepy. He cnocobcTayeT HakoMAeHUIo Tenna
¥ NpAMas KOHCTPYKUMst asiMoxona, o6ycnosneHHas Tem, 4to
€ero HasHayeHue - co30aTh O4EHb CWIbRYIO TAMY, YTOOL ObiM
He BbIXOAUN Yepe3 OTKPLITYIO TONKY B NOMeLleHue, a BbiBO-
hvncs Yepes aLiMoeyio Tpy6y B atMochepy. Boobule xamitHbl
8bibUpaloT He ANA OCHOBHOro o6orpeBa 3aropogHOro poma,
a N3 3CTeTUYECKNX coobpaxeHuit, a TaKke Kak CUMBON XU3-
HeHHOro ycnexa u 6aaronony4us, He TONLKO Ha npodeccuo-
HaNbLHOIA, HO U Ha ceMeitHoM HuBe. B mobom cnyyae, kKamMuH He
MOXeT ObiTb 3Taknm "6ensMoM”, HHOPOAHLIM Tenom. OH aB-
NAeTCA BaXHOW 4acTelo MHTepbepa. Bonee TOro, Hepeako
MMEHHO BOKPYFr Hero CTpOUTCA OCTanbHoe BHyTpeHHee yb6-
paHcTBO nomelnennsn. KamMuH 3afaeT TOH, onpegenser o6-
Wyi0 CTUANCTUKY NOMELLLEHUS; HAKOHELW, OH CO30aeT YIOT, 0CO-
6yi0 SMOUMOHANLHO-NCHUXONOMMYECKYO aTMochepy B fiome,

C Apyroi cTopoHbl, kaMuH agp¢ekTrseH ans GLICTPOro Ha-
rpesa fioMeuleHus, [T0aToMy B Ka4eCTBe OTONMUTENbHbIX NPU-
60opoB KaMuUHbI OBLIYHO YCTAaHABAMBAIOT B CAA0BLIX AOMUKAX,
a TaKKe 8 KOMHarTax oTabixa B 6aHAX U cayHax, TO eCTb Tam,
rae HeT APYrnX UCTOMHUKOB Ternna, a Bo3ayx Heo6xoaMMo Ha-
rpeTb 32 KOPOTKMIM CPOK.

PasHoBUOHOCTH KAMUHOB
Mo cnocoby pasmetueHUss kKaMuHbl MOXHO NOAPA3NEMTL

Ha BCTPOEHHbIe, NPUCTEHHLIe, YINOBLIe N OTAENHHO CTOSLME
(pwnc. 105).
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Y BCTPCEHHLIX KAMWUHOB TONOYHARA YaCTb U ALIMOXOA, BMOH-
TUPOBaHKL B KANUTaNLHYIO CTeHy, Gnarofaps Yemy OHU 3aHU-
MaIOT MUHUMYM NIONE3HOW nnow@aau. YcTtaHasnusaioT BCTPO-
@HHEIA KaMnH BO BpeMS CTPoNUTeAbHbIX padoT, ogqHOBPEeMEeKHO
C KnapKoi CTeH. Y npucTeHHbIX KaMuHos GyHKUMOHANbHARA
YacTb CKpeiTa ransil-CTEHOW, KOTOPRYIO BO3BOAAT OTAENBLHO.
Noaromy Takue KaMuHbl MOXHO COOPYXaTb YXe B NONHOCTbLIO
ovcTpoeHHoM aome. OCTPOBHOI KamKH, OTKPLITHIE CO BCEX
CTOPOH ¥ Yalye BCEro pacnoiokeHHbIA B LIeHTPpe oTaniusae-
MO0 NOMELLeHNs, CMOTPUTCA 9DPEKTHO, HO 3aHUMAET MHO-
ro none3xHon naowaaun. Bnpoyem, ecnu nomeuleHue He orpa-
HIU4EHO B pasmepax, TO Ayyduie BuibupaTtb UMEHHO OCTPOBHOM
KaMuH, TakK KaK OH 0TnudaeTca 6onbwein TennooTaaden v 6o-
nee paBHOMEPHLIM pacnpefeneHem Tenna no NoOMeLLeHuio.

//I///I/II/III/II///A

Y,
-é
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s [/
/IIMJ/J

Puc. 105. Bapuanrm
PasMeLLeHns
KaMHHOB:

A - sCTpO@HHMBIH B
creny; b - xammun y
crenst; B - yrnoso#
xammn; I - xammun,
BCTPOGHHMNIA B
neperoponxy;

A - ecTrpoennmid
KaMuH,
BbINONHROUIMA POSD
neperopoaxn;

E - orgaenvro
CTOANIA KamuH
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OOCLIMHO OCTPOBHOW KaMMH YCTaHaBAMBAIOT HA HEKOTOPOM
BO3BLILLIEHUN HAR YPOBHEM rona. Mo[BeCHOM AbIMOXOM TaKO-
FO KaMMHA CBELIMBAETCA ¢ NOTOfIKa HENnoCpPeACTBeHHO Hapg,
TONOYHOW HaCTLIO.

{10 KOHCTRYKUN ¥ TENNOOTAAYE TOMOYHOHA YaCTX KaMUHbI
noapasgensiioT Ha:

1. KaMUHb! OTKPLITOrO TUNa (C OTKPLITON TOMKOM),

2. KaMUHbl 3aKpLITOro Tuna (C TONKOM, 3aKpLITON ABepLa-
MU U3 OrHECTOMKOro cTekna).

Y kaMWHOB € 3akpbiToit Tonkon K4 cywectseHHO Bhile
KN4 tpaguumonHsix kamuHos: 75-80 % — npotue 25 %. Asep-
Ubl M3 OrHECTOMKOro cTekna NPensiTCTBYIOT NPOHUKHOBEHWIO
XONOAHOro BO34yXa B TONKY KAMWUHA, HO MPU 3TOM HE MeLLaioT
moboBaThea fakikamMm NameHn, 6e3 KOTOPOro N KaMUH He Ka-
MUH. TIoMUMO NPOYUX BOCTOUHCTB, CTeKNsIHHLIE ABepLbl
obecneuuBatoT BesocnacHyio aKkennyarauuio KaMuHa,

flo cnocoby wany4enivis Tenna xaMmisl 6uiBaloT ¢ OAHOM,
LBYMA M TpEMS K3nyuawmMi nosepxuoctamm (puc. 106).

YHaule BCero BCTPeYaTCH KaMuHbl C OAHOCTOPOHHUM U3-
nyqeHuemM: oHa NPoCcTL, Selestl U, KaK HX CTparko, obnaga-
10T 6onblett TennooTaadeit. Otaaqa ny4UCToro Tenna B Takux
KaMuHaxX NPOMCXOAUT 3a CYET EF0 OTPAXKEHUA OT 3apHen n 60+
KOBBIX MOBEPXHOCTER TONANBHMKA. KamMuHbl C ABYMA Wany4a-
IOWMMU NMOBBPXHOCTAMY HYXZAalnTcs B .60NLLIEM MPUTOKE
BO34yXa U B YBEANYEHUU NAOWAAY 3aLMLLEHHON NOBEPXHOC-
TW nepea KaMuUHOM, NP 3TOM TenrooTAaYa OTONUTENLHOMO
npvbopa MeHbWE, YeM Y KaMUHOB C OAHOCTOPOHHMM uanye-
HueM (1M3-3a OTCYTCTBUS OTpaxaioleld NOBepXHOCTU TOMKK).
Y KkaMWHOB C TPEMA MU3AYHAIOWWMW NOBEPXHOCTU HEeAOCTaT-
KoB eule Gonblue, a AOCTOWHCTBO TONBLKO OQHO — OPUrUHANb-
HbIA BHEWHWMIA BUA.

o cnocoby nogauy Ten/ia pasnvyaloT 2 TUNAa KAMUHOB:

1. KaMUHBI, B KOTOPbIX 3PPEKT UINYHERUN YCUAUBAETCH
3a CYeT HaknoHa 3aaMell U GOKOBLIX CTEHOK TONAMBHWKA,
NpY 3TOM HAKNOHHbLIE CTEHKKM OONMLIOBLIBAIOT "3epKaNbHLIMN
oTpaxaTtensiMu” n3 HepXaseiolleh cTanu;

2. KaMWHLY, B KOTOPLIX BO3AYX HArPEBAETCA 3a CUeT ecre-
CTBEHHOW UMPKYAAUWNA BHYTPU ABOWHBIX BOKOBLIX W 3apHefl
CTEHOK TORIMBHArQ NPOCTPaHCTBA.,
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Puc. 108, PLGHOBMHOCTH K&MHHOB NO BUAY HINYYOHNSR Terina:
A - 04HOCTOPOHHAN NOBBPXHOCTL MIAYHEHMUN; B - ABYXCTOPOHMSS
NOBOePXHOCTL MINYHOHUA; B - TPOXCTOPOHHAR NOBEPXHOCTL NIANTYHOHHR
IMo Ha3HavYeHUIO KaMHbl DeAAT Ha:
1. TPapUUMOHHBIE KAMUHbLL, NpeaHa3HaveHHbie ans ObicT-
POro Harpesa NOMELLeHUS,
2. KaMuHHbie neYy (UNK NeYrn-KaMnHbl), nonepemMeHHo pa-
6oTaouime To B peXvMe nedu, To B pexmnme KamuHa,
3. KamuHbl, NPUrOJHLIE ANA NPUIOTOBAEHNUS NNULLA ¥t FOPAR-
4YUX HANUTKOB (C YCTPOKCTBOM A5A 6apbekbio v rpvng)
4. BoporpeiiHble KaMuHbL.
Y kamMuHOB, NPUrOSHLIX LGNS NOJOrpesa BOObL, B 3anHel
CTEHKe TONKWN NPONOXeHE! TpyObl ¢ BOAON. TaKkoit KarsH MO-
XeT ObiTbh NMOAIUIOHEN K CUCTEME BOASHOTO OTONAEHUA 3aro-
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pogHoro poma. Npun 8Tom Tonka fBonNxHa 6biTe C TPEX CTOPOH
TENNOU30AUPOBAHA CNeurantHLIM MaTepranoM, nadkl uabe-
XaTb NOTEPU Tenna.

{To BHelwHeMY B/AY KaMUHLI HE MOADAITCH HUKAKOMA Knac-
cudpukarum. Mroroobpasue BHeWHEO BURA KAMWUHOB 06bsC-
HAETCA OPUTNHANLHCCTLIO NMOPTANcE, a NopTan MoxeT ObiTb
BLINONHEH NpaxTUYecky B Ntlobom ctune n ua nioboro martepu-
ana, Yawe Bcero ana obnvucsekv noprana nenoneayoT npu-
poaHbie MaTtepyan (NecyaHmnk, U3BECTHAK, MpaMop) Unn xa-
MEHHOL NUTLE "NOA NPUPOAHBIA KaMeHb" .

M KaMuH, U Nedb MMEIOT HEAOCTATKY, N Y KAMUHA, 1 Y Ned
€CTb AOCTOMHCTRA. KamMyH GLICTPO HarpesBaeTes, HO He CNoco-
6eH coxpaHaTh Tenno. Hao6opoT, neyb HaunHaeT oborpesartb
nomMelLleHne TONMBKO Yepes 2-3 Yaca C Havana Tonku, 3aTo Aon-
ro akkymynmpyet Tenno. Kak 6=l cgenath 1ak, 4Tobbl TENNOOT-
Bady n CrocobHOCTb COXpaHsiTe TEMO MNEYU COSAUHUTDL C Oblc-
TpoTO# Harpesa 1 3¢ PeKTHEIM BHELUHVM BASOM KaMirHa? Kax-
AL AoMOoBRafeney, pellasT AanHylo 32RaHKy no-ceoemy. Opn-
HUM U3 BARPUAHTOB PeLLEHUA, MNPAMO CKaXEM, HE CaMbiM yaat-
HbiM, SBNAETCHA OQHOBREeMEeRHO8 COOpYXeHUe NneYn N KamMuHa,
Ha pasgenpHbix pyHpaAMeHTax Wi Ha ogHoMm ofbuteM ¢yHpa-
MeHTe. W B TOM, M B APYrom CnyHas nog OTonuTeNbHbIE YCTPO!-
CTBa YXOAWT MHOI0 NGNE3HIA NoLany, NOSTOMY NO3BONUTL Ce-
6e TaKylo pOCKOLUL MOXET TOfibKO o6napatens 6oALLLONo 3aro-
poaHoro poma, Tenno, eipabaTteiBaemMoe 0GomnMu OTONUTENb-
HLIMW YCTPOWCTBaAMM, PacrnpeaenieTca HepaBHOMEpHO. 3TO
OGBACHASTCA TEM, YTO KAMWH TPaAULIMOHHO 06paLl2oT TONoY-
HbIM OTBEPCTUEM B LIEHTP FOCTMHOM, a Medb BeIXOAUT CBONMMU
CTeHKaMu B CMEXHbIe oTannMBaemMbie noMeLueHuaA. B peaynb-
TaTe OCHOBHaRA AONA Tenna NPUXOAUTCA HE Ha MOCTUHYIO, rae
6onbwe BCero BpeMeHu NPosoasT oburarenu noma, a B Npo-
4Yue nomelleHus. Bonee Toro, KaMUH M3CANPYET FOCTUHYIO OT
TennoHecyuen NosepxHOCTU Neun. 4ns Toro yrodbl B rOCTUHON
6LINO TEnNo U YIOTHG, HeOBXOAMMO YBEMUHUTL KOANYECTBO
CXUraeMoro TOMAvBa B CYTKU, YTO NMPUBeAET K neperpesy
CMEXHbIX nomemeHMﬁ, KyAa BbLIXOASAT CTeHKU KamyiHa.

Bonee addexTuaHLIi BapuaHT peLleHns NpobneMsl — aTo co-
OpyXeHue Nevn-kaMuHa, cnocoBHOWM akKyMynMpoBaTh B CBOMX
cTeHkax Tenno. KaMuHHas neys npeacTasnaeT co60i MexaHu4e-
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CkmiA rbpua, Nneun M KaMrHa, y KOTOPOrO 3akpbiTas NevHas Ton-
Ka 00bl4HO pacnonaraeTcs HeNocPEACTBEHHO HaR OTKPLITOM Ka-
MUHHOW. Bnarogaps AsyM Tonkam kamuHHaA neyb obweanHaeT
8 cebe dyHKuMM neyn n kammHa, C OQHOR CTOPOHLI, OHa BLICTPO
WU nerko Harpeeaet BO3AyX B XONOAHOM nomellexnn. C ppyrown
CTOPOHL!, OHa AOArO COXPAHNAET TENNO, TaK KaK NOBEPXHOCTb
TennoobmeHa y kaMmHHON neun Gonbiue, a ALIMOXOAL! aHano-
MYHbHI MeYHbLIM: BMEeCTO NPAMOro KaMMHHOro AbiMoxoaa — MHO-
roo6OpOTHBI ALIMOXOAHLIE KaHanNbl, KaK Y TPaAULIMOHHOM reymn.
MNeyb-KaMUH MOXET nonepeMeHHO patoTaTh TO B pexxvme Ka-
MUHHOrO oborpesa, TO B pexume NEYHOro oTonneHus.Pexum
paboThl yCTaHABNMBAIOT NPY NOMOLLM NepeKAioYatoLleii 3acnoH-
ku. B cnyqae HeoBX0pMMOCTH BO3MOXHA OAHOBPEMEHHAS TONKA
o6onx cuctem. Ho gaxe He obvepmHeHue dyHKuMA GLICTPOro
Harpesa 1 akKyMynsumm Teruia ABASIIOTCH MasHbiM AOCTOUHCT-
BOM neyn-kamuHa. KOHCTpykLma paHHOro ycTpoiictea obecne-
4YMBaeT paBHOMEPHBbIN NPOrpeB BCexX YeTbipex NOBEPXHOCTEl Ne-
4y, a 3TO CTAHOBUTCH IANOrOM PaBHOMEPHOTO pacnpeaeneHns
Teria no oTanimMBaeMbiM NMoMeLLeHUAM.

Paamelwyenne xamMuHa

Bo-nepsbix, KaMWH HE PEKOMEHAYIOT COOPYXaTh B HE6Ob-
LWOM NOMeLeHnN, NAOLWAAL KOTOPOro He npeskiwaet 20 M2,
Tak Kak OHO He CMOXeT obecne4ynTb NOCTyNeHne BOCTaTOM-
HOFO Konu4ecTsa BO3Ayxa, HeOBXOaUMOro onA Maxcumann-
HOro cropaHus Tonamsa.

Bo-BTOpLIX, KAMWH HENL3A pacnonarats Ha NYTU BO3MOX-
HbIX CKBO3HAKOB, HECMOTPS Ha TO, 4TO OH Cam HepenKo NPOBO-
umpyet nx. CKBO3HAKN CTAHOBATCH NPUYMHONA nepeboes Tarwn,
B pesysibTate 4yero KaMmMH HaumHaeT AbiMUTb. OTHOCUTENLHO
ABepeii 1 OKOH KaMuH pacnonaraoT Takum o6pa3om, 4TobLl OH
He oKa3asncs Ha YTy ABMXEHUA BO3AYWHBLIX NOTOKOB. Hu B KO-
€M chydae Hefb3s COOPYXaTb KaMUH HaNpPOTUB OKOH, BXOAHOWN
ABepw, B Kopuaope unm paaom ¢ nectHuuen! Ons ymeHbuwieHU
TENNONOTEPb OTANANBAEMOr0 KaMUHOM NOMELLEHUA OKHAa
" ABEPU HEODXOANMO YTENUT.

OO6bI4HO KamuHbl COOPYXAIOT Y BHYTPEHHER HeCyLLel CTEHbI
aoma. MNpy TakoM PacnoNoXeHWn KamuH 3aHUMaeT MUHUMYM
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NONE3HOU NNoWAaIM U Aonbile coxpaHseT Tenno. VasanbHuiv
BApUaHT pas3MelieHnst NPUCTEHHOIO WKW BCTPOEHHOIO Kamu-
Ha — nocepeainHe CTeHbl, Koraa no 6oxam OT Hero 0CTaeTCcA CBO-
6oaHoe NPoCTPaHCTRO He MeHee 1 M. Yrnosoit kaMuH crnocobex
OAHOBPEMEHHO OTanNNNBaTL Cpasy TPU NOMeLeHUs, HO aenaTb
3710 6yneT HekayecTBeHHO. A eCNM y4eCTb, 4To KMA Tpaanumon-
HOrO KaMuHa U TaK HeBenNuK, TO YrnoBoe pacnonoXxeHue uene-
CO0BPA3HO TONBKO M3 ICTETUHECKUX COOBpakeHui. Jlyuwle Bce-
ro yctaHapnueaTs KaMyH B LIEHTPE noMeLleHus, B atoM cnyyae
TennooTaaya kamuta GyaeT MakcuMansHoR, a pacnpenenerHve
Tenna — paBHOMEPHbLIM U BCeCTOpoHHeM. OaoHako OCTPOBHOM
KAMMH 33HUMaET CAULLKOM MHOMO NONE3HON| nnowaguy otannu-
BaeMoro NoOMeLLeHNs, NOITOMY He BCEM NOAXOAUT.

Mpy nioGom pacnonoXeHuy KaMuHa ero nopTan KonXeH 6biTh
o6pauieH B LEHTPaTEHYIO YaCTb FMABHOrO 0TanAMBaeMoro nome-
weHua. Mpu STOM HUHTO HE AOMKHO aropaxvearh BOCTYN K Ka-
MUHHOMY riopTany. Yailie BCero noane KaMmvHa opraHnayior aéHy
OTALIXA C Kpecnamu, NOAYWKAMW, HEOOALLUMM XYPHaNbHLIM
CTOAMKOM U [eKOpaTMBHO ODOPMIEHHLIMU KAMUHHEIMU Npu-
HaZNEXHOCTAMU, KOTOPbIe AOMKHbI ObiTh BCErna NOR PYKO.

YcrpoiicTteo kamuHa

MasHbie GyHKLMOHANbHBIE Y3Abl KaMUHa = 3TO TONKA, Abl-

moxop M noprtan. Kamuuu secom 6onee 700 xr Bo3BOAAT HA
' OTAGNLHOM PyHAAMEHTE, aHANOMM4YHO Nneyam.’

BuayanbHoe 3HaKOMCTBO C KAMWMHOM Ha4MHAeTCs C ero Ha-
PYXHOro oopMAEHVA: N3 Yero chenax NopTan, Kpacuson Nn
OH POPMBI, KAKOBLI €ro pa3mepbl, B TO BPeMS KaK TONKY MHOrve
3aKas3unKu U BOBCE He YAOCTauseaioT BHUMaHueM. Mexay Tem,
apPexTHbIll NopTan — aro, KOHEeYHO, XOPOLIOo, HO Halle Bcero
KamuH He NPOCTO NpeaMeT nHTepbepa, a NOCTaBWmK GLICTPOro
Tenna, NO3TOMY BaXHO HE TONLKO KaK OH BLIMAOMT CHAPYXK,
HO ¥ KaK PyHKUMOHUPYeT BHYTpWU. CoopyXeHue kaMnHa seger-
CSl N3HYTPW HapYXY M HaYUHAIOT.C CaMoro "cepaua” kKamnHa -
BHYTPEHHEro QyHKUMOHANLHOrO YCTpoiicTsa. [lekoparusHoe
obpamneHne penaloT B NOCNEQHION oyepenb.

MpocTteitwan KOHCTPYKUUR TPAAUULMOHHOIO KaMmnHa BKNIO-
yaeT 8 ceba cnenyiowme anemeHTw (puc. 107):
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Puc. 107. InoMeHTBI KOHCTPYKUMHA KAMUHA!
1 - nopran; 2 - REIMOBON KapHUS; 3 - KaMuHbIN CTON;

4 - xapocToikus nof; 5 - TorIHBHYK; G = KOJIOTHNK; 7 - 30AbHKK;

8 - 2agHAT xamunHas nnuta; 9 - AsimocGophuk; 10 - gumosoii ay6;
11 - gaeimoxon .

1. nopran — BHEWHee pexcpatiieHoe obpamneHue ToNku;

2. ALIMOBOW KapHM3 — BLICTYN, HABUCAICWVIA Hag TOMON-
Hbi OTBEPCTMEM;

3. KamMuHHbLIA CTON — OrHEeyncpHOoe OCHOBaHWe, U3onmpy-
Iowee TOMOYHYIO YacTb KAMUHA OT CropaeMbiX KOHCTPYKLUUNA
3A3KVA;

4. XapoCTONKUA Noa, PaciioNOXEHHLIN B HWXKHel 4acTu
TONIBHUKA; . '

5. TONAMBHUK (TONKA) ~ KAMUHHYIO HUWY, B KOTOPOIA Npo-
UCXOANT NPOLLECC FOpeHna Tonnuea; '

6. KONMOCHUKOBYIO pelleTky — MEeTannmyeckyio pelueTky
ANa noaaepxXaHna ToONAMBa U pacnpeaenerus NOCTynaow,ero
CHU3y BO3ayxa (He Bcerga NPUCYTCTBYET B KaMUHE);

7. 30NLHUKOBYIO KaMepy — MeTannuyecknin awmk ans c6o-
pa 306! ¥ Hecropaemobix YacTuy TONAUBA,
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8. 3agHI0I0 KAMUHHYIO NINTY U3 OrHeYNOPHOro MaTepuana;

9. BOPOHKOBWAHbINA ALIMOCBOPHUK (Xaiino);

10. aeIMOBOM 3yD (rycek) — rasoselii nopor, npepoTepa-
WwaKwmii NnonagaHve AbiMa B OTanAuMeBacMoe noMeuleHue,
a TaKXe NPOHUKHOBEHUE CaXu U XONOAHOIO HapYXHOro Bo3-
Ayxa n3 aLIMoxoaa B KAMWHHYIO TOMKY;

11. AwMOX0of, — AbIMOBOW KaHan.

Bos3segenve xkaMuHa

MNPOoeKTNPOBAHUIO W COOPYXEHNIO (NOKYNKe) KamuHa AONKeH
npeAWecTBORaTs TLWATENEHbIA aHAN3 TOrO, Kakoli KaMuH noa-
XOQUT ANA OTOMIEHUS UMEHHO BAWEro AoMa C y4eToM Tennono-
TEpPb OTanIMBaeMbiX NOMELLEHN, NX NAAHNPOBKW, Ha3HA4YeHNA
W pacnonoxeHus kamuHa. HernocpeacTseHHO nepep, soasepe-
HUEM KamuHa aenaioT Bce HeobxoauMele OTBEpPCTHS: B NOAY —~
Ana pyHgameHTa (He Bceraa) U B YepaatHoM NepexkpbiTii ~ Ans
ABIMOBON TpyOel. OTBEPCTUS B AEPEBAHHLIX EPEKPLITUAX YK+
pennsioT nonepeyHsiMu Bpyckamn oBpamnerus. OteepcTue
B KPOBAE [ienaloT HernocpPeaCTBEHHO Nepen Havanom padoT no
BO3BEAESHMIO OLIMOBOW TPYDL! Bbillie YPOBHA KPoBAau, Aabbl He
AONYCTUTH NMoNagaHne 0CaakoB BHYTPbL XUIIOro MNoMeLeHust.

BONbIUWMHCTBO KaMMHOB He TpebyeT caMocTosTenbHoro
dyHAaMeHTa: AOCTATOYHO Nuilib cAenaTb [ONOAHUTENLHOE
ycuneHuwe ndna. Ecnv sec kamuHa — 6onee 700 kr;, Torpa ¢yh-
famenTa He nabexarb. TONLWMHY KaMUHHOMO dyHAaMEeHTa pac-
CUMTLIBAIOT Tak, 4TOGKI KAMKH 0KA3aCH HA YPOBHE YUCTOro No-
na. [ina opHO3TaXHOrO goma onmumanetHas mybuna ¢yHaa-
MeHTa cocTtaensieT 50 cMm, gna asyxataxHoro — 70-100 cm.
B nome, roe NOAL! ¥ GTEHb! BLINONHEHL! U3 AePEBa, NOM, KaMUuH
oTaensHoro ¢pyHaamMeHTa He genarot! depessHHbIN rion ykpen-
NAIT ¢ NOMOLWLIO Xeneanoro npoduna. B nioBom cnyyae, Ta-
Xenbili KaMUH OBLIYHO He BO3BOAOAT Ha BTOPOM aTaxe, TaK KaK
TION NoA, HM A0NMXKeH CbiTb AOCTATOYHO MPOYHLIM.

AexoparuaHoe opopmneHne KaMmuHa

MopaBnsiowee GONLWMHCTBO NOASH BRIOUPAIOT KaMMHLI
HE NO NX TEXHWYECKUM napaMeTpaM, a UCXOAR VU3 BHELIHEro
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Buga. KaMnH OOMKEH KU KPacueo BLIMMSAETb, W OPrakl4HO
CMOTPETLCA B OKPYXAloUleM nHTepbepe. BnpoueMm, KamMuH no
OnNpeReNeHNId He MOXEeT BLIMALZETL NAOX0: OQ4HO ero NPUCYT-
cTeve kaK-To obnaropaxveaeT NOMeLieHue, AenaeT ero aHa-
YAMDBIM ¥ BHYLWIUTENbHBIM. A YX NpeacraBneHne O kpacote
Yy BCEX pasHoe, NO3ITOMY KamMWH MOXET BbirifgeTh CamMblM
npuiyaanebiM o6pa3om.

BriewHni BUA KamiHa onpeLenneTt noptan — gekoparuns-
Hoe oBpamneiive TONOYHOrro OTBEPCTUS. Knaccu4eckne kamm-
Hbl MMeIT nopTan B Buae 6ykes: "™, Tornka y K1acCuyeckoro
KaMuHa Bceria OTKpelTas, a AeKopatnsHoe opopmnenve
0BbIYHO BLINOAHEHO N3 MPaMOpPa KWNN Lepesa, PeXe U3 YyryHa.
W Huikaknx nannwects! Mapkas, poBHasa NOBEPXHOCT, M3pen-
Ka yKpalleHHas KOnOoHHaMu, ckynbiMy Gapencedamy wuam
peas50ii. MepTank CaMbiX [OPOrMX KAMUHOB AENAKDT U3 HaTy-
panbHoro Mmpamopa. Cam no cebe MpaMop — KaMeHb Hepelle-
Bblii, 2 K TOMY Xe KYCKh MpaMopa [OCTATO4HO TPYLHO NOA0-
6paTb Apyr Apyry, TaK KaK BC€ OHW MMEIOT CBOI HenoBTOpK-
MBIl UBET U PUCYHOK. MpaMOpHbIe nopTantl Takke HeofamnHa-
KOBb NO KA4YECTBY, @ 3HAYUT, U NO LeHEe: ACporme MpPamMopHbIe
nopTansl UMEIOT Mapkylo U POBHYIO MOBEPXHOCTb, 683 TpewinH
¥ BKpannsHuii apyrix nopoa. Joporosmana Takoro noptana
BNOSAIHE ONpaBAaHa: MpPamop O4YeHb TPYAHO NONRUPORaTh, U ec-
AN noAnpoBKa NPOoU3IBEReHA KAaYeCTBEHHO, TO U CTOUT 370 He-
neweso. MpaMopHble nopTanbi Bosiee HUM3KOIro Ka4ecrTea oT-
NNYA0TCH PLIXION, HEOGHOPOAHOM NOBEDXHOCTHIO.

L[OoCTaTo4HO NONYNAPHDLE KAMUHEI B CTUAE "KAHTPU™, ¥ KOTO-
pbix noptan swiftonHed 8 dopme Byksol ", og TONOUHbLIM
OTBEPCTHEM TaKUX KaMHUHOB ODOLINHO pacnionaraercs Huia
Ans gpos, a no Bokam — 6arkeTkn. [bimoxon "AepeBeHCKoro”
KaMuHa B BONMbWKMHCTBE Cllydaes NpsyyT He 3a dansiu-cTe-
HOM, a B MAMCOXaPTOHHOM Kosinake. Cam NopTan BbITIOAHSIOT
13 HesaTelnusbIX CTPOUTENbHBbIX MaTepuanos (Kupnvda, nec-
HaHUKa, U3seCTHAKA, Aepesa), KOTOPbie He Ha[0 NONNPCBAaTh.
3a cueT HeoAHOPOAH O NOBEPXHOCTY KaMKHR NOPTasibl B CTUNE
"KaHTpu" cMoTpsaTCA ocobeHHo ybepuTtenwHo. Ecnv obnvuos-
KY KaMUHa BbINONHAIOT U3 NOPUCTOrr0 KaMHs, TO cneayeT yun-
TbiBaTb, HTO CO BpEeMeEHeM, U QOCTATOHHO BLICTPO, 8 Nopax 06-
pPa3yioTCa 3asieXy Nbifv, FPA3K 1 KONOTU, OT KOTOPbLIX HEBO3-
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MOXHO 6yaeT u3baeuTecs. KMpnuyHblii nopTan B cTune "KaH-
TpW" BbIKNaALIBAIOT U3 KMPMYa BEICOKOro KayecTsa ¢ gekopa-
TUBHOW pacluuBKONi weos. Ecan ka4ecTBO KUpnvya octasnseT
Xenatb Jyduero, To noBepPXHOCTL KUPMUHHOIo KaMuyHa OLTy-
KaTypuBaioT KNAAOoYHbIM PACcTBOPOM C nocneayiowe oxpac-
KO KNeeBbiMW, W3BECTKOBSIMA WKW BOAQSMYNECUOHHLIMU
Kpackamu. _

OCoBHAKOM CTOSAT KaMuHLl, YKpalieHHkIe napasLaMu, Ko-
TOPblE MOXHO OTHECTHU K CTWAIO "pyccKoro kantpu”. dopma
Mn3pas3uoBoro kKaMmuHa 06s6HHO NPOCTa U CTPora, 3aTo U3pas-
Ukl NOpaxaloT CBOEN KpacoTol U OpurnHanbHOCTLIO. Mopob-
HO U3pPa3u0BLIM fle4YaM, Bo3BegeHVe KaMnHa, oONUUOBaKHO-
ro napasuamu, — 3aHATHe TPpyBoEMKOe 1 Tpebyiolee BLICOKO-
ro npodeccUoHansHOro MacTepcTea.

KamuHbl ¢ ANMHHEIM NOPTAIOM OT fona A0 NoTosKa OTHO-
cATCA K cTunio "MogepH”. Qopma nopTana Moxet ObiTe Npa-
MOYrofibHOM, NOAYKPYoH nan KoMOwHuposaHHON. Tonka
OObINHO NPUNOAHATA Haa YPoBHEM nona. AbIMoxoa cnpaTaH
3a KONMNaKkoM, HE3aMETHO MNepexoasLMM B MopTas KamuHa.
JekopaTtneHoe odopmMneHre KaMuHa B CTUNe "MOARSPH" Bbi-
NONHSIOT M3 CaMbIX Pa3HOO8PasHLIX MaTepuanas, Ho ocafeH-
HO YaCTO U3 MPaMopa, NECHAHVIKA 1 XKeCTH.

Cameble "Monoasle” KaMuiibl OTHOCATCH K CTUAK "Xait-Tek”,
MopTank! y Takux KAaMMUHOS Halle BSEro — U3 MeTanna, ¢ MKHo-
rOUVICNERHLIMU CTEKNAHHEIMW BCTaBKamMu. Gopmza U KSHCT-
Py<uvs KaMUHA MOXeT BbiTh CamoN HeOXMpaHHoM, Yem opu-
rMHanbHee, 4eM MEHbLLS NOXOXE Ha KamKH, Tem nyywe! OT-
AerbHEIe SNEMEHTH KaMMHa MOIyT BpalliaThes, GoHTatkpo-
BaTb, NOKa4MBaTLCA U T.M.

Pacvyert pasmepa KkaMuHa

Tak KaKk KAMWH He NpeaMeT MHTepbepa, a OTOMUTENbHBIA Mpu-
60p, OT ero PaaMepos 3aBKCHT TO, HACKONLKO paLmoHansHo GyayT
MCNOMNb3OBATL €ro HarpesaTeNbHbIe BOSMOXHOGT. YunThiBas TOT
aKT, HTO 3T BO3MOXHOCTU M3HA4ASTBHO HEBENNKN, BOMPOC O pas-
Mepax kKaMuHa UMeeT NpUHUMNansHoe aHadvenve. Mpu oTornexvu
CAMWKOM 6onbluMM KamuHOM GyayT BOSHWKATL CKBO3HSKM. Ma-
JIeHBbKUA KAMKMH NPOCTO HEe CMOXET 0BorpeThb NoMeLLeHue,
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PaaMeptl KaMuHa ONPenensioT NCXoas U3 NNowaoy oTan-
AUBAEMOrO NOMELLEHNS. ‘

Maowane noprana cocrasnser 1/50 nnoujaam orannusae-
MOrro noMeLlleHKs. BuiCTYN NpeaTonowHoOi nnowaaxm (noamy-
mMa) nepepg, Nnoptanom paseH 50 cm, a no Gokam nepTana — oT
20 po 30 cm. MpenTonoYHbIN NUCT AOAXEH BLIXOUUTL 3a Npe-
nenw NpeaTonovHon nhowaaxy Ha 20-30 cm.

Tennooraavya KamMumHa 3aBKCUT OT PaE3MEpPOB TOMO4YHOro
NPOCTPaHCTBA, & TaKXKe OT yria HaknoHa 3aphet n BoKkoBbIX
cTeHok TonAnBHuKa. Mnowans TONoYHOro NPOCTPaHCTBa pas-
HaeTca 1/45-1/65 nnowany oTaniuBaeMoro nNOMaSLUeHus,
8 nnowags Nofa TonnuMeHUKa coctaenseT 0,7 naowaann nop-
Tana. BolcoTa TONoYHOro orsepcTus cocraenaeT 2/3-3/4 ero
wypnnsl, a8 rmybuHa TonnneHnka He npessilwaeT 1/2-2/3 Bol-
COTb! TONOYHOrO oTaepcTun. Mannwnas rmybuHa Tonku 3a-
mMeTHO cHkaeT KN4 kamuHa; HegoctatouHas rnybuxa ctaxo-
BUTCA NPUYHON NonagaHus geiMa B OTannnBaemMoe nometlle-
Hue. 3agHAs CTeHKAa TOMMBHUKA OeNaeTCca NOL yrnom 8 20-
22°, 6okoBbIe CTEHKWN — NOA YoM 45-60°. YKNOH 3anHei CTeH-
KW HaunHaetcs ¢ 1/3 BLICOThI.

BenununHy npoxoQHOro CeYeHWa KaMWHHOMO AsiMoxoaa
PaccunILIBAIOT, UCXOAR U3 PA3MEPOB KAMUHHOM TONKKU: NAo-
Wags CeuaHa AbLIMOXoAa fomMxHA b6uiTh B 8-15 pas MeHblle
nnowany TonoYHOro NpocTpaHcTea. Mpu cnnwkom HonbloM
NPOXOAHOM CEYEHUU HarpeTbii Bo3Ayx OyaeT BuICTPO oxnax-
BaTbea, YTo cnocobeTayeT o6pasoBanunio KOHAEHcaTa.

B cpesHem BbICOTA KaMUHHOIMO AbniMoxoda fosixkHa GeiTb
6osblLie BLCOTH AbIMOBLIX KAQHAN0B OTONUTENLHON Neyun. 3T0
0bbACHSIOT TeM, 4To ans paboThl kKaMuHa TpebyeTtca Honviuee
KOnuyecreo Bo3ayxa. B npoTMBHOM chyiae HarpeToie AsMOo-
8bl€ raabl 8ynyT BIXOAUTL Yepes OTKPLITYIO TOMNKY B oTannvea-
emoe nometlenne, Yem ganHHee On'MOX04, TeM Ryywe Tara
B KaMuHe. OnTUManbHOE PacCTORHME OT OCHOBaHUA KamMnHa
A0 BLIXOAA AbIMOXOAA Ha Kpoitle coctasnseT 6,5-10 M. Ecnn
obuian BbiCOTa ALIMOBbLIX KaHanos kamuHa Gyaet Gonbwe 10
M, TO TAra OKaxeTCA HAaCTONBLKO CWIbHOM, 4To Tonnuaeo 6yaet
cropaTtb MrHOBEHHO, He ycrieBas OTaasaTtb Tenno.
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Kamunnras ronka

TonAUBHUK TpaanunoHHoro kamuHa obnapaeT ocoboii
KOHCTpyKuMeit: 3apHaAR n GOKOBLIe CTEHKVW TONAMBHMKA Bbi-
noAHeHb! ¢ HeGoNbLUMM YKIOHOM BHYTPb. Takas KOHCTPYKUMSA
YCUAUBAET TATY 1 YBENWYNBAET TeNNOOTAAYY KaMUHa 3a CYeT
6onee apPeKTUBHOrO OTPaXEHUA NYHUCTOro Tenna. Tonoy-
Hoe OTBEPCTME MOXeT ObiTh KBappaTHOW, MPSMOYrONLHON
vin NONYKpYrnon oopMbl.

TonKu COBPEMEHHLIX KaMWUHOB NPOU3BOAAT U3 4yryHa,
CTanLHOro AnCTa, cneumanbHoro 6eToHa WM OrHeynopHoro
kvpnuya., MeTannuyeckue Tonku npeacTasnsioT coboi rorto-
sble uagenus. OHu aaoT 60nbLLYI0 cBOGoaY B KaMUHHKBIX pabo-
Tax, WX Ierye MOHTMPOBATb, Aa U TeNN00TAaYa y MeTanimyec-
KHX TONoK (aco6eHHO YyryHHLIX) Bbile, YeM Y KWPpNnYHbIX. Pas-
Mepbl MeETanNN4Yecknx ¥ 6STOHHBIX TOMOK PacCUYNTLIBAIOT M-
KNIOYUTENLHO C YHETOM PasMepoB OTanInBaeMomn KOMHAThI,

Ans onpenenernst paaMepoB KUPNUHHON TOMKY BAXHO yun-
TbIBaTb PaaMepk! KMpnnya. LLrpuHa KMpnnyHoi TONKK AonXHa
6biTb KpaTHa gAnHE KUpnuya (NG WUPpUHA KNaaoYHLIX LWBOB),
a BLICOTA — pafaM KMPMWYHOI Knagkv (MNC WUpuHa WBoB).
TonwwmHa 6G0KOBLIX CTEHOK M3 KMpNu4a [onxHa GbiTh He MeHea
20 cm, 3agHei CTEHKM — Kak MuHiMyM 10 cm. Kupnnyxyio knaa-
KY KAMUHHOIO TOMIMBHMKA BLINONHAOT TakuMm e 06pas3oM, Kak
W KNaaKy TOMIMBHUKA MEYn: Ha OrHEYNOPHOM MUHAHOM pac-
TBOpe C NepeBas3Koi WBOB. B 3aknioyeHwe BHYTPeHHWe no-
BEPXHOCTM TONKU MOXHO ¢(pyTepoRaTb — 06ANLEBATL CLEMHbI-
MU OFHEYMNOPHLIMW MeTaNNNUEeCKUMU, CTaNbHEIMU nu BpoH3o-
BbIMW NAAcTUHaMK. 3a30p MeXay PYTEPOBKOW U KMPNUMHOIA
KNaaKov 3anonHAT KUPMYHLIM WwebHeM 1 N3BeCTKOoBbLIM pac-
TBOpOM. PyTeposky Noaa AeNAIOT NOC/e BO3REAEHUS NPEATO-
noYyHoOM nnowaaku (noauyma). Pyreposka BHYTPEHHUX MO-
BEPXHOCTEN TONMMBHMKA criocofcTayeT MakCMManbHOM oTaaue
AYHUCTOro Tenna v yeennymsaeT TAry B AbiMOXxoae.

AdeivMoxon

KaMuHHBEIA ObIMOXOA npeacvaesnaer coGoit npsamoit (6es3
OEMO00BOPOTOR), CYXAWNINCS NO HANPABNEHUIO K BLIMOBON
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Tabnuna 64. Pasmepbi KaMUHA B 3aBMUCUMOCTH OT MAIOLLGAKW
oTtannnsaemMoro nomMateHus

fino- | O6vem ToNAMBHUK, MM
nopTa- | WHPHHa| BEICOTa |wkpy- my6n- | Bbico-| [Mpo-
Hanh P Toncu- | Tonou- | Ha |Havon-| Ta xogHce

nome-| na, M3 | Loro |woro or-| san- |nuBnm- rop- | ceve-
"'w";"’ oTBep- | BepcTnal| Heir xa NOBU- | HNO Abl-
M cTna CTEH- HbI MOXO0-
KK Aa, MM

12 42 500 450 | 300 | 300 | 120 | 140x140
16 50 600 |500-520] 400 | 320 | 120 | 140x270
22 €0 700 |560-580) 450 | 350 | 120 | 140x270

30 80 800 |600-650| 500 [370-380| 130 | 270x270
35 100 900 700 | 800 |400-420] 130 | 270x270
40 120 1000 750 | 700 | 450 | 140 | 270x270

Tpybe kaHasn, No KOTOPOMY MPOAYKTHl CropaHnsi TONAMBA Bbl-
BOAATCA B atMocdhepy. NO npuHUMNY NPUBA3KK K KOHCTPYKL-
AM 30aHN1A KaMUWHHbIE AbIMOXOOL AENAT Ha:

1 KOpeHHble, Tpebyuwme BO3BEAEHNA CaMOCTOATENBLHO-
ro dyHpameHTa:

2. HacafgHble, ONUPaKLWMECs Ha KaMWH;

3. CTeHHble, BCTPOEHHbIe B HeCyLLie CTeHbl NN BHYTPEH-
HUe Neperopoakv 3naHunsg;

4, noasecHble K HECyLM KOHCTPYKUUAM Kpbilin, NOTO-
NOYHBIM NEPEKPLITUAM UNK CTEHAM.

Haunbonee pacnpocTpaHeHbl KOPeHHbIe KNPNNYHbIE AbIMO-
X0Abl, KOTOPbIE BO3BOAAT BPYHHYIO NO MECTY YCTAHOBKU Kamu-
Ha. KupnudHel AbIMOXOA BeiKAaaLiBaloT B 1/2 wan 1 kuprmy
1 YCTaHaBNNBaloT Ha OTAEeAbHLIN QYyHOAMEHT B BUAE KUPNUY-
HOro Ccrogka.

CTeHHble AbIMOXO4bl — CamMmble 3KOHOMUYHLIE. OHW He TRe-
6yloT BOaBEeAEHWA cCaMocTosATeNBHOrO dyHaaMeHTa. U Beikna-
AbIBAIOT NO X004y CTpouUTenbCtea 3naHns. 310 3HA4YUT, 4TO yXe
Ha 3Tane NPOeKTUPOBAHUS 3arOpPOAHOIO AOMa HYXXHO TOUHO
npeacTaBnATh cebe KOHCTPYKLUUIO, pa3Mepsl ¥ pacnonoxe-
H/ie KaMWHa. BCTpoeHHble AbiMOXoAL!I CTapalnTCAa aenartb BO
BHYTPEHHUX KAanUTasfbHLIX CTEHAX AOMA. B HapyXHbIX CTeHax
AbIMOX0AbI pacnonaraioT TONLKO B KPanHnx caydasx, nbo Ta-
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KOE pa3MelleHue rpo3uT NeEPeoXaXbaeHNEM I5IMOBLIX ra3oB
1 BuINALEHNEM KOHOCHCATA Ha CTeHKax ALIMOBOrO KaHana.
BCTPOEHHBIA KNPRWYHBIA A6IMOX0A, HUKOT4a He KNagyT Ha yn-
CTOM LEMEHTHOM PacTBOope, TaK Kak OH He MponycKaeTr 803-
ayX. LieMeHTHbie Wisbl GyAyT KOHREHCUPOBATL TeNbli BO3AYX,
obpasys noTeku caxu, koTopas paHo i No3gHO NPOABUTCA
Ha BHELLHel CTOPOHEe CTEHbI.

Ha Bxone B obIMOXOA HECOXOAWMO NPERYCMOTPETL AbIMO-
c6ODHKIK (XalAN10), KOTOPLIR MOXeT BbiTb HeCyLLM nil1 obner-
ueHHbIM. Hecylumit apiMocBopHnK cnocober BhiaepxaTh BeC
HacagHoIro OaiMOX0Aa, YCTAHOBNEHHOTO Ha Hero. Obneryex-
Hbilt AbIMOCBOPHMK NpeanonaraeT HanMune NIUTL Nepexkpbl-
THA, KOTOP3A NPUMET BeCb TPy3 Ha celbs. Ha 3apHel creHke
AbimocBopruka BLIKAAABIBAIOT ALIMOBON 30 (rycex) — razo-
Bblii NOPOr, NpenoOTBpaWAIoILNA NonaaaHue AbIMOBLIX Ma308
B OTanfAneageMoe NOMeWeHUe, a TakKe NPOHUKHOBEHE CaXMU
Y XQA0AHOMO HAPYXHOr0 BO3AYyXa U3 ALIMOX0OAA B KAMWUHHYIO
Tonky. Livpvka goimoBoro ayba aonxHa COOTBETCTBOBATHL
NPOX0a40MY CEYEHMIO AbiMOXxoaa. Ha Yepaake kaMuHHbIf Obl-
MOXOf, NepexcauT B AxiMoByio Tpyby, aHanoruusxylo TpyOe
oToNUTENLHOM neun. Pasgenky Tpybbl B NOTONOYHOM nepe-
KPbLITUA 1 ee BbIBOA Ha KPbLILLY BLIMNONHAIOT C cobniopeHvem
TEX Xe RPasKNo YTO ¥ NPY Knagke neyn.

He3asncMo OT KOHCTPYKLUMK, MEGBHOE HA3Ha4Yeline bioXo-
D8, — 9TO CO3LRaHNE HEOOX0AMMON TAru. na TDaANUNOHHBLIX Ka-
MUHOB 270 Tem Bonee BaXHO, YTO TOMKA Y HUX OTKPLITARA, a 3Ha-
YT, B TOrO, 4TOOhL! MPOAYKTLI CrOpaHVA TOMMMBA HE BLIXO4VISN
yepea TOMKY B oTannnBaeMoe noMetleHiie, Heobdxoaym AkiNO-
XOA C CHNEHOW TArOH, KOTOPLIY Oui BLIBOOVA BbiM HAPYXY.

BhiBeaerne A5IMOBLIX ra3os Yepes AbiMOX0, AONXHO NPo-
VICXOOWTL PasHOMEPHO, NO3TOMY BHYTPEHHUE CTEeHKU ObiMO-
BbIX KAHANOB [EeNa0T MafkuMn N repMmeTnHeIMK, Jlyduie ec-
K Cceverve abimoxona ByneT KpyrabiM, a He KBagpaTHbiM unn
NPAMOYTONbLHLIM, TaK Kak B NPsAmMLIX yriax 06pasvioTes 3asux-
pPEeHNA BO3AYWHBIX NOTOKOB, NPENATCTBYIOWMNE YaaaeHuo fol-
MOBbLIX razos U cnocobcTByioWNe UHTEHCUBHOMY OOpa3osa-
HWIO caxuy. Kpome Toro, B AbIMOX0AS AOMKHO ObiTh KaK MOXHO
MeHbLWEe HaKIOHHLIX Y4acTKoB, Ha KOTOpbix BypeTt ckannw-
BaTbLCH Caxa, Mewlalowas BLIBOAY AbIMOBbLIX Ma308B.
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3-3a pasnulibl TEMNEPaTYP YXOARLLUMX ra30B ¥ KUPNUIHON
KNaaKu DbIMOXoaa Ha CTeHkax nocnepHero obpaayercs KOoH-
peHcat. KoHgeHcar BO3HUKaeT 8 AbIMOX0Aax Nioboro Tuna u u3
noboro matepuana, Ho 0co6eHHO OH onaceH ANt KMPNUYHBIX
W MeTannuyeckux (6e3 aHTUKOPPO3UAHOIrO NOKPLITUS) NOBEPX-
HOCTei. KoHaeHcaT He TONLKO NPUBOAUT K Pa3pyLeHuo cTe-
HOK ALIMOBOrO KaHana, Ho U SBASETCA CaMOii pacnpocTpaHeH-
HOW NPUYNHON 3aCOPEHUS ABIMOXOAA WU, KaK CheacTeue, yxya-
WweHua Tarn, YMeHbWwuTb npouecc obpasceaHus koHAeHcaTta
M CHU3WUTbL €ro paspyliaioliee Bo3AeCTBUE MOXHO NYTEM Ha-
PYXXHOrO YTENneHna ALIMOX0aa 1 AbIMOBOW TpyObi

CoopyXeHne nan MOHTaX roTOBOTO AbIMOXOAAa — CaMbiid
OTBETCTBEHHbLIF MOMEHT B CO34aHNKM KamMuHA, TaK KaK paxe
He6onbiluoi 6pak B KOHCTPYKUUY MOXET NMPpUBECTH K cepbes-
HBIM NTOCREeACTBUAAM WU CBECTI Ha HeT BCio paboTy no soseeae-
HUIO KaMuHa. Ecnn Bl B cebe He yBepeHbl, Nyyile A0BepUTh
coopyxeHue (CO0pKy) AbiMoxoaa cneunanncty.

CransHbIe ¥ KNPNWYHBbIE AbIMOXoAbI

Mo cpaBHEHWIO C KWPNUYHBIM, ObIMOX0A U3 OrHeynopHOi
cranu obnapaet psAOM NPenmMyulecTs, 0GbLACHAIOWNX ero
MONYNAPHOCTb B COBPEMEHHOM CTPOUTENLCTBE,

Bo-nepBbiX, MOHTaX CTANbHOrO ALIMOXOAa NPoLle k Tpe-
6yeT MeHblUe BpEMEHU, YeM BO3BefeHNEe KUPNUYHOW TPyDbl.
Kpome TOro, CranbHO? ALIMOXOM MOXHO MOHTUPOBATL B YXe
OTCTPOEHHOM AOME, B NPOEKTE KOTOPOTO COOPYXEHNE Kamu-
HA paxe He sHa4nnocb. Metannuveckuit abiMoxon, GbiBaeT
MOAYNLHLIM NN LenbHbiM. Mepsblii MOHTUPYIOT U3 OTAeNbL-
HbIX MOflynieil, BTOPOA AenaloT U3 nMcToBoli ctann. B niobom
cay4ae NPU MOHTaxe CTanbHOro .u.blmoxop,a ObiBaeT MeHble
cTpouTensHoro 6paka.

Bo-BTOpLIX, BHYTPEHHAA MNOBEPXHOCTH ABIMOBOIO KaHana
ponxHa BuiTh MACARLHO MA[KOA, B NPOTUBHOM Cly4Hae Ha He-
posHocTax Byper oceparb caxa, KOTopas CO BpeMeHeM
YMEHbLUMT NPOXOAHOE CeYeHne AbiMoXoaa U CHA3NUT TAry B Ka-
muHe. [abb o6UTLCA naeansHOA MaaKoOCTU BHYTPEHHUX No-
BEPXHOCTEA KMPNU4YHBLIX ALIMOXO[O0B, NPUAETCH MONoTeTh
M TIWaTenbHO 3aTepeTb BCe wBbl. BHyTpeHHAs Xe nosepx-
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HOCTb METaNNNYECKMX ObIMOOTBOAVB ~ TRaAKan caMma no ce-
Be, a CTuIKM COOPHBIX TPYD repMeTuuAL U3-3a TLATeALHO No-
[OFHAHHLIX APYrY K APYry MoAaynen

B-TpeTblX, CTanbHbIE ALIMOXOALI OOBLIMHO UMEIOT KRYrnoe
ceyeHune, a KUpNuuHbie — NPAMOYFONbHOE KWW KksaapaTHoe
HanoMHUM, 4TO B NPAMbIX Yraax 06pas3yloTCA 3aBNXPEHNA BO3-
OYWHBLIX ROTOKOB, NPEnSATCTBYIOLUWE YAANEHUIO OLIMOBLIX ra-
308 K CNOCOGCTBYIOWME MHTEHCUBHOMY 06pa30B8adnio caxw.

B-yeTsepThiX, B KUPNUYHLIX AbiMOxodax obpasyeTca 60flo-
e kcHAaeHcara.,

HakoHel, TpyBbl M3 CTanbHbIX MOAYNEW hepenKo UMeoT
Gonee akKypaTHbiA U NPUBAEKATENbHLIA BUA NO CPEBHEHWK)
C KMPNUYHLIMK "MOHCTPaMn".

C ppyroil CTOpoHbl, CTansHoM apiMoxoq Tpebyer yrenne-
HUSi KUPMMHOM NN Xene306eToHHLIMU NnTamMu. Kpome Toro,
CTanb CUNBLHO HarpeBaseTCs, B peaynbTaTe NPOUCXOANUT NPUro-
paxre ML Ha HAPYXHbBIX CTeHKaX MeTanAUYeCcKoro AbIMOX0-
Aa, a NPY HaNMYMK KNPIIMYHOO YTENNNTENS — U NOCTENEHHOe
paspylieHne KUpNMYHOnK Knaaxu.

Bbi6bop Tonnunsa

KamuHbl paboTtaloT npemmywieCTBeHHO Ha ApEeBECHOM Ton-
SInBe; OTAENbHLIE MOAENN MOXHO "KOPMnTL" KaMeHHbLIM yr-
neM van ropdom. B oTanyme oT oToNUTENbHON NEYr, KaMuHbI
Gonee npueepennMBbl NO OTHOWEHUIO K BLIGOpY TonnAuea. To-
fUTb KaMWUH HYXXHO MMEHHO TEM TOMANBOM, HA KOTOPOE OH
paccuntaH. Ecnu aTo ApeBecuHa, TO HUKaKoro KaMEHHOro yr-
ns! Ecnu kaMuit roput 0T Topda, TO €ro Henb3a 3aMmeHsTb
Aposamu!

Nopasnsiowee 60AbLLWKHCTBO KAMUHOB TONST APEBECUHOI
nncTBEHHLIX NopofA. Mpu 3ToM cnepyeT yuntbiBaTh, 4T0 gpe-
BecuHA TBepaix nopog, (ayd nnun 6yk) otaaeT 6onblue renna,
YeM JpeBecMHa MSIrkux ropoa, koTopast BuiICTpo cropaet
¥ K TOMY Xe UCKpUT. [pesecrHa XBOHbIX NOPOA COAEPXNT
MHOIO CMONbI, NO3TOMY NPWU CropaHuM KONTUT, “UCKpUT",
CTpensieT yronokamu 1 HarnonfHsieT BO3AYyX KaHueporeHamn,
He roBops yxe 0 4pesMepHoM caxeobpasosaHuu, Xopolo
FopsT Bepesosbie [posa. C ApYyroi CTOPOHbL!, NPW CXUraHnm
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6epesbl obpaayeTcs CONbWOE KOAWYECTBO Caxu, KOTopas
oCcegaeT B AbIMOXOAE W Ha CTEKAAHHLIX ABepKaX 3aKpLITOro
kamyHa, OCUHOBLIE W ONbXOBLIE, HAOBOPOT, CNOCOGCTBYIO
CXUTaHUIO caxn. MMoaToMy NyHLUMIA BApUAHT BNSt TONKY Kamu-
Ha — cMecb 6epe3oBbiX 1 OCUHOBbLIX AN ONLXOBLIX APOB.

Ana pactonky kaMvHa nocne AnUTenLHAro NpacTos nep-
BbIM BENOM HeoGXOANMO HarpeTb BO3AYX, 3aCTOSBLUMIACA
B ObIMOBOM KaHane. [lns aToro KamuH pactansvsaioT Nerko
TOPIOYMMU MaTepranamu (ra3eTon, CTPYXKamM Uan wwenxa-
MU}, KOTOpbLIE PaBHOMEPHO PacKNaaLBaloT NOBERX KOMAOCHN-
KOBOI pelweTtky. Hn B koem cnyyae Hensas pactannuears Ka-
MWH JIErKO BOCMAAMEHSIOWVUMNCS XUAKOCTAMKW, TaKUMW Kak
GeHanH nan kepocuH! Yem Bonblle NPOxXogHoe ceyeHuve fel-
MoxoAa, Tem cnoxHee GygeT 3anycTnTh kamuH. Koraa oroHb
pasropuTCa, B TONKY 3aKNadbIBAOT 3apaHee 3aroTosneHHbie
cyxue nonexba. YKnagsBalT noneHss FOPU3oHTaNLHO, cneaa
3a TeM, 4ToOL MEXAY HUMW OCTABAJINCL BO3AYIIHLIE 3a30pbl
Ao 1 cm. TonwmHa TONAMBaA Ha KONOCHUKOBOM pelleTke He
aonxHa npessiwatse 30 cMm. [py HeBOCTAaTOYHON ToALMHE
TONAYBA B OTKPLITYIO TONKY ByAeT NOCTYNAaTh CAUWKOM MHOIO
B803Aayxa, YTO 3aMETHO CHU3UT 1 6e3 Toro Huakui KN kamu-
Ha. Uanuwex Tonnnea, HaobopoT, 3aTpyaHUT BO3AYXY AOCTYN
B TOMKY KamMunHa, B peaynsrare 4ero TONfIMeo CropuT He non-
HOCTbI0, 06pa3ya GONMLLIOE KONMUUECTBO CaXxW.

BmMmecTo ApoB AN TONKW KamMuHa MOXHO MCNONb3OBAaTh
CcTapble ra3ethl, KOTOPLIS BLIKNAALIBAIOT CAOEM ToNlwKHOMK 10-
15 cM niosepx TheowuX yrneit, foperne makynatyps! AOMKHO
6bITb MEANEHHBIM W NPONCXCANTL MNaBKHLIM 00PAa3oM B LIEHT-
pe CTONKMN.

Kamu ¢ knnH4aToi nepemMorikoid
{puc. 108, 108 A, 108 5)

Matepwans 1 npnboptl:

Kkupnny kepamuyecknii- 400 wr.
npoyncTHan asepka 130x140 mm.
AbiMOBas 3ansuxka 130x260 Mm.
BywHuK 150x150 mvm — 2 W,
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Paamepbl kaMuHa B nnaHe: 57x112 cm. 3-5-uii1 psast Bbi-
RONMHSUOT C HANyCcKOM Knpnuya Takum obpasom, 4Tobbt 5-biit
paa BbIABUIancs Bnepeg Ha 24 oM.

5-biit psig, 06pasyiowmii Nos, TONOYHON Kamepk), BLINOSAHSA-
10T KUPpNUYOM Ha pebpo. Moa MoxeT ObITb FMyXuM unn ¢ npu-
AaMKOM ans cBopa 301bi.

Knapgky nepembiikv BeQyT OOHOBPEMEHHO C ABYX CTOPOH
C HaNYCKOM KUPNU4a OTHOCUTENbLHO NIMUEBOI CTOPOHL! KaMuHa
Ha 5-6 cm. Mpu aTtoM HeobxoanMo obpatlaTth BHUMaHME Ha TO,
yTOObL! WBLI MEXAY KUPMUYaMu UMEenn KNMHOBUAHYIO Gopmy

MpouncTHYIO ABEepKy YCTaHasBAWBaIOT Haf, AbIMOBhIM 3y-
6om. JywHukn pacnonaraioT mexay 16-biM 1 17-6iM pagamu
LbIMOBYIO 3aa81XKY CTaBAT B NioGom yaoBHOM MecTe nocne
23-ero psga KUpnmuHoi kKnagku.
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Kamun ¢ apoyHoii nepemblyxoi
(puc. 109, 109 A, 109 b)

Martepuans # npubopsi:

Kupnuu kepamunyecknii — 400 wr.

MpounctHan asepka 130x140 mm.

Auimosan 3agsuxka 130x260 mm.

AywHnk 150x150 mm — 2 WwiT.

Cranb Hepxagseiowan ~ 0,3 M2

KamuH gaHHOW KOHCTRPYKUWAY paccyuTaH Ha oforpes nome-
weHua nnowansio 20-25 M2, PaaMepbl KaMuHA B NNaHe:
57x82 mM. B 60KOBbIX CTEHKax KaMuHa PachioNOXeHb BEpTU-
KasibHbIE KaHasnb!, B KOTOPLIX LMPKYNMpYeT BO3ayX.

5-biih pAL BLIKNAABIBAIOT KNPNMYOM Ha pebpo. Moa Tonou-
HOM KaMeph! BLINOJTHAETCA C NPUAMKOM ANA c6opa 30Nkl pas-
Mepom 250x210 MM 1 FybuHoii 125 MMm. 3apHIOI0 CTeHKY Ton-
AMBHUKA 38KPLIBAIOT OTPAXKAIOWMUM METANAUYECKUM BKpa-
HoMm. LLUTLIPDK Ana 3aKpenneHus skpaHa 3aknanLiBaioT 8 Kia-
DOYHDLIE WBL MeXay B8-biM U 9-biM, a Takxe mexay 14-bim
n 15-biM psgamu.

B 15-om psny Ha 3agHe# CTeHke KaMuHa yCTaHasnmealoT
NPOUNCTHYIO BBEPKY; Mexay 17-biM 1 18-biM papamu pacno-
naraioT AyuwHuKn, .

DiMOBYIO 3aL4BUXKY YCTaHasnMBailoT 8 noGoMm yaoGHOM
MecTe nocne 23-ero psaa.

Kamun ¢ geyMs nonaysanbHbiMy geepKkamu (ana
nomMMeiyeHud © Manol NPUTOYHOA BEHTHASILNEH)
(puc. 110, 110A))

Martepuanst 1 npunbopbi:

KUpNny Kkepammyeckni

KUPNNY OrHeynopHLIA

AbiMoBas 3aasuxka 250x250 mm
6a3anuToBan Bata

CUNCOKAPTOH

cTanb OLUMHKOBAHHAS.
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{1pwn ycraHoske AaHHOMrO kaMuHa Bce Npuneranme CTeHb!
M30AnPYIOT 633anNbTOBOM BATON. 3aLUMTHLIN 3KpaH Bbipe3alnT
N3 OUMHKOBAHHOWN CTan.
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Puc. 110 A, OkoHYaTONLHAR NOPAKOBKA KEMMHE C ABYMS
noanyaansHbitak azepxamm (15-32 papwt)

Kamunst saapogckoi c60pxn

CoopyXeHne KaMuHa ~ eNo XNONOTHOE, HO FNaBHoe, Tpe-
Gyowee Bhicokol ksanudpukaumn, Cobpatb Neyb CaMOMY,
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He umen NoAoBHOro ONLITa, AOCTATOMHO CAOXHO. Benuka se-
POATHOCTH, HTO "NepBbIv 6aANMH™ OKaXeTCA KOMOM. Ho TO, 4TO
noaxoaut 6auHam, HeAONYCTMMO 4R nedein n kamuHos. He-
NPaBUNBLHO CNOXEHHAA NeYb He TONLKO He GyaeT oTannueats
noMeLLeHre, HO MOXeT NPUBECTU K psAay CepbesHbiX Npo-
Bnem, cpeam KOTOpbIX yaywnusas armocdepa B otannveae-
MOM NOMeLeHUK, Hu3kas TennooTaada, obparxas Tara v ga-
xe noxap. Mpobaema 3aknNo4aeTCA B TOM, YTO MACTEpOB,
YMEIOLWUX CKNafbLiBaTh NeYr ¥ KaMuHbl, 0CTae TCs BCe MeHblue
¥ MeHblwe. 30M0Tbie PyKWM HapOAHLIX YMENbUEB 3aMEHKIoT
KOHBeepsbl M aBToMaTHvecKne CTaHkN, PVKOTBOPHbIE KaMuHbI
BLITECHAIOT KaMWHbl 3aBOACKON cGopku. [oToBble Kamutkbl
v cobuparTb nerye, n onbita ocoGeHHOro He TpebyeTca (xoTa
nyduie gna 3Toh uenn npurnacnTe cneunanucra), pa v Kng
rOTOBLIX KAMWHOB 33 CHET UCNONb30BARMA HOBLIX MATEPUaNos
Y1 HOBBLIX TEXHONOM MK, KaK Npasuno, BABOE Bbilile,

MoMuMO TPaAMLMOHHBIX KAMUHOB OTKPEITOro TMNA, HUpMbl-
npoussoauTeny nedHoro oGopyRoeaHns npeanaraioT cosep-
WeHHO HOBbIA THM KaMitHa — C 3aKPbITOM TONKON. PaHbLue Takue
KaMiHbl NPON3BOAVNIUCE TONLKO 3apYDEXHBIMY KOMMAAHUAMU,
HO CErOAHS UX HAYYUNUCh fienaTh ¥ OTEYECTBEHHLIC Npesnpua-
TUA, Tonka 3aKkpeiTOro xamwHa o6opyacsaHa NPO3payHbiMK
ABepkamMu U3 XapoCTOMKOro KBapLEesoro nin BUTokepamMmyec-
Koro crexkna. C 0gHOM CTOPOHbI, ABEPKYU HACKOMLKO HE NOPTAT
MPVUBLIYHOTO BUAA KAMUHA: CKBO3b HUX OTANYHO BUAHBI R3bINKK
nnameHn. C ppyroi CTOPOHLI, OHW WIPAIOT BaXKYID pPOnbk
B PYHKUMOHNPOBaHNN xamuHa. OrpaHuysas JOCTYN XONOZHO-
ro BO3ayxa, 4BepKn B HECKONLKO pa3 yeennunsaioT KN kamn-
Ha, a napannensHo obecneunsaioT 6e3onacryo aKCNAYaTaLWo
YCTPOICTBA, YTO OCOBEHHO BAXHO, €C/Nh B LOME XMBYT ManeHb-
ke get. MNpu xenaHun asepubl KaMMWHA MOXHO PacnaxHyTh
vnn, B 6onee foporvx Moaensx, CnpsaTaTs B KAMUHHOM KOXYyXe,
A2a6bI MOXHO 6LIN0 HACNAXAATLCA BUAOM XUBOro orHa. MNpas-
Aa, KN4 kamuHa npy OTKPbITLIX BBEPKAX CHU3UTCS.

KOXyx rotoBOT0O KaMuHa 0BbiMHO AeNaloT U3 runcokapToHa
C nocRepyiowei oKpackoi Xaponpo4Hon Kpackon. A BOT nop-
Tan MoxeT ObiTb M3roTOBNEH U3 CaMbiX Pa3HOOOpa3HLIX MaTe-
puanos, kKOTopbiMKU O6LIMHO 06ANUOBLIBAIOT KAMWUHBI: KMpnu-
ya, KONOTOro MpamMopa, rpaHuTta, necyanuka, pepesa. MMeH-
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Ho Bnaropaps noprany KaMUH 3aB8oACKoM cOopkK NpakTudec-
KY HEBO3MOXHO OTAKYUTbL OT PYKOTBOPHOro. Tonka 3aBoACKO-
ro KaMuHa npeacrtasnfeT coboi MeTannnyecknih, CTaneHOM
UAN YYTrYHHBIA, AWWUK C OTBEPCTUEM ANS BbIXOAA AbiMa, a Tak-
Xe PEFYAATOPOM CKOPOCTU U CUNLI FOpeHns Tonnuea (peryns-
TOPOM rnonayu Bosayxa).

NopTan ¥ TONKY MOXHO KYNWTb NO 0TAeNbLHOCTH. Ecam BaM
HYXeH B MepBYI0 O4epPeb KAYECTBEHHLI OTONUTEJIbHbLIA NpU-
60op, TO Ha TOMKe Ay4lle He S3KOHOMUTbL, 38TO NOPTAT MOXHO
chenaTtbh ¥ NOCKPOMHee (Hanpumep, U3 NPOCTOro KMpnu4a).
Ecnu xe Bbl 3anHTEpecoBaHbl B Npuotpeternn adHeKTHON
"selwybl”, 3TAKOr0 KOMNO3NLMOHHOrO LieHTpa ¢Boei "3aro-
POAHOA pe3nneHUMU”, TO Ha NEepPBLIA NNaH BbICTYNaeT BHeL-
HWiA sug, nopTtana. OnbiT NokassiBaeT, 4T0 60ALLLIMHCTBO JTi0-
e BuiBypaioT KaMUHbI, UMEHHO NCXOARA U3 WX BHELWHero ae-
KopaTusHoro odopmMmneHusn. BapuaHT, codetawowmii B cebe
KavecTso TONKU M 3¢ PeKTHOCTL nNopTana, OWwyTUMO OfnyCTOo-
WT BaLL KOWenex.

B 6onbuIMHCTBE Cnyyaes roToBbie KaMUHbl YKOMMIEKTOBA-
Hbl ABIMOXOAaMIK U3 XapPOCTOMKOW KepaMunkt Uan Hepxaseio-
wei cranu. Kepamudeckuia gpiMoxon, 6onee npakTuyeH B uc-
fnoNb30BaHMK, TaK kak o6nanaet ocoboit ABYXCNOAHOM KOHCT-
pyKuveni: 6onee ropsunit 803ayx NpoxoauT No BHYTPEHHeMY
CNoio, a MeHee ropsaunii 06ayBaeT HapyXHble CTeHKN AbIMOXO0-
Aa. UMeHHO NO3TOMY HapyXHbie@ CTeHKU KepaMui4ecxoro gpl-
MOXO1a HArPEBaIOTCA MEHbile, YeM Y KUPNUYHOro uav MeTtan-
nuueckoro. CoeauHaloT mexay coGoi kepamudeckie 6noxkn
Npvi NOMOLLKM cneunansHon mactuku, Nocne cBopkn kepamu-
YECKUA ABIMOXOL MOXHO LUTYKATYPUTb U KPacUTb.

K cTeHHOMY AbIMOXOAY KamyiH NOACOEANHAIOT C NOMOLLLIO
cTanbHbiX TPYS. MocnepHns HOBUHKA, NPeanoXeHHas ¢pat-
Uy3cCKnmMu KoMnanusmu, — rubimne rodpuposakHibie TpyGs! U3
cnnasa CTany C UMPKOHWEM, NPUAAIOLINM MeTansy ocobyio
fIDOYHOCTb.

MNepBeHCTBO B NPOW3BOACTBE KaMWHOB NpPUHAANEXUT
¢dpaHuy3ckum dupmam: "Cheminees Phillipe”, "Godin",
"Supra”. OTHOCHUTENbHO HeZasHO NORBUNNCH HA POCCHICKOM
pbiHke KaMWHbl Hemeukoin komnaxim "HARK", koTopas, nomu-
MO BCEro NpoYero, NPON3BoaNT K Bypxyiiku. OCOBHSKOM CTO-
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AT KaMWHbI CKaHAWHABCKOro npoussogcTea. MNpoaykuma, Tem
Gonee Ham UHTEpecHasn, 4To noroaa Ha CkaHAUHABCKOM NoNy-
ocTpose 6nun3Ka poccUtcKoMy kKnumarty. DuHckmne KomnaHun
npeanaranT KaMuHbl U3 0coBoro cCTpoUTENLHOro MaTepuana —
TanbKkoxnopmaa ("MbINbHONO KaMHA"), OTAWYAIOWEroca BLICO-
KOW TennonpoBOAHOCTLIO U CMOCOBHOCTLIO Hakannueats Tern-
Nno. KaMurH 13 Tanbkoxioputa NporpesaeTcsi B HECKOSIbKO pa3
6GLiCTpee KUPNMYHOro KaMuHa U coxpaxser 8 2,5 pasa 6onblue
Tenna. BONLLWMHCTBO GUPM-NPON3BOaNTENEN KAMUHOB Npea-
naraloT ConyTCTBYIOWME TOBApPbLL 3NEMEHTH AEKOPATUBHON
oTAeNnku, cpeacTea Mo yxoay 3a kKaMuHaMu 1 np.

MNpexgae 4eM NOKynaTb KaMUH, He06X0AMMO YTOUHNTDL, BO3-
MOXHa NI YCTaHOBKa AHHOM MOAENY NMEHHO B BalleM fgome,
BLIAEPXUT U €ro NoA MK NoOHaKotUTCH BO3BEACHME OTAENb-
Horo dyHpameHTa. Ecnn okaxercs, 4TO NON HeJoCTaTo4HO
npoyeH, obaymaiite, MO KapMaHy Ny BaM [OMNOAHUTENbLHLIO
cTpouTensHuie paboThl, flanee HeoGxoaAMMO NPOBEPUTL, COOT-
BETCTBYET i TeNNooTAa4a BLIGPAHHOrO BaMu KaMuHa Tensio-
NOTepPSAM 0TanANMBaeMOoro NOMELLEHUS, KOHEYHO, eCnu Bbi NpU-
obpeTaeTe kKaMMH MMEHHO C Lenbio cborpesa Xunbs, a He Kak
"Kpacvieyto urpywxy”. Mpocunraiite, COOTBETCTBYIOT N pa3-
Mepbl kKaMuHa pa3mMepam oTannusaemMor o nomMeteHus. Obpa-
TUTE BHUMaHME, Ha KaKol BUA TOMAMBA PACCUUTaH KamuH.
CMoxeTe N Bo PerynapHo AocTasaTth 3T0 TONMMBO?

C6opka v yCTaHOBKA FOTOBOrO KaMUHa 3aHuMaeT He Bonee 3
AHeit, MoHTaX, B 3aBUCUMOCTI OT CNOXHOCTU cBopkn, cTouT
YYTb NI He NOMIOBMHY LEHb! KamuHa. MNpudeM nbBUHYIO [OMO
CTOMMOCTN MOHTXHBIX paboT COCTaBAAIOT pacxoabl Ha MOH-
TakHbIe MaTepuansl (Tennonsonauunio, Knen, apmupyioLee Bo-
JNIOKHO ANA CKAEUBAHWUA KAMEHHbIX YacTei 06anLOBKU U T.4,).

Fa3zosbie xkamMnHbl

Mpu Hanu4MM ra3oBoN MarucTpanu ecTb CMuICH npruobpe-
CTU KaMWH C rasoBoi ropenkoii. Npasaa, nepes ero ycCraHos-
KOW Heo6x0auMO MOAYYMTb COrNacue MECTHLIX Fa3oBbiX
cnyx0.

Tonnneom ANs rasoBOro KaMuMHa CAYXUT NPUPOAHLIA ras
VNN CXUXEHHIR Nponan-6yTaH. MNpy Nokynke rasosoro kamu-
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Ta6nuua 66. fazosnie kamyHb "Appalachian Stove &

Fabricators™ (CLUA)
Mopaens MoiyHocTs, | FabapurHste paa- | Ynpasne-
xBr Mepbl, min, Mmm HMO

wupusa | wmpuHa
cnepenu| c3aan

17UV3800DB-N24" 3,1-3,8 7
17UV3800DB-P24" 3,168 " 487 py4HOe
17Uv4500-18N 18" 5,0-8,8 559
17UV4500-18P18" 3,5-6,8
17UV4500-24N24" 59-11,8 711
17UV4500-24P24" 4,7-10,3
17UV5000-24N24" 8,5-11,8
17UV5000-24P24" 7,6-10,3 pyuHoe,
- asToMa-
17UV5000-30N30" 8,5-11,8 813 559 THYeckoe,
17UV5000-30P30" 7.6-10,3 [UCTaH-
UUOHHOE
17UV5100-24N30" 8,5-11,8
17UV5100-24P30" 7,6-10,3 m 457
17UV5100-30N30" 8,5-11,8
17Uv5100-30P30" 7,6-10,3 813 559
17UV6000-24N24" 8,5-11,8
17UV6000-24P24" 8,5-11,8 [ 457
17UVPR-24N24" 5,0-11.8 813
17UVPR-24P24" 4,7-10,3
17UV3ONBFS-N24" 5,0-11,8
17UV3ONBFS-P24" 4,7-10,3

Ha HY>KHO 4eTKO nNpeacTasnats cebe, Ha KakoM Tonnuee OH Gy-
net paboTate. Tak OAMH M TOT Xe KaMUH He MOXeT "auTtaTsea”
W MPUPOAHLIM, W CKWXKEHHbIM ra3oMm. Bonee Toro, kammH,
npenHasHaveHHbIA ANA OQHOTO BUAA rasa, Henbas nepeobo-
pynoBaTe NOB Apyrou ras.

BOoNbiUMHCTBO COBPEMEHHLIX KAMWUHOB ¢ ra30BOW FOPEenkon
OCHaLEHO aBTOMAaTUUeCKON CUCTeMOW ynpasneHus, koTopas
oTBevaeT 3a 6e3onacHocTb pabot ropenku. Mpu HapylueHun
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YCAIOBUiIA rOPEHNst aBTOMAaTUKA HEMEJIEHHO OTKNIoYaeT noaayy
Tonnusa. KpoMe Toro, aBTomMaTuka noanepXxueaeTt NOCTORHHOe
hasnenvie rasa B ropenke. Hexotopuie MOASAW KOMNNEKTYIOT
6NOKOM AUCTEHLMOHHOTO yripasneHus. MHTEHCUBHOCTL Nname-
H MOXHO U3MEHATH MPY NOMOLLWY PYYHOIO YrpaBieHua.

B xavyecrse meHee mOpPOrocrosnwedl anbTepHaTnBL! raso-
BOMY KAMUHY BLICTYNAET aBTOHOMHARA ra308as ropenka, Koto-
PYIO MOXHO YCTAHOBUTL B YK€ MMEIoWUics kKaMnH ¢ ApoOBS-
HOIt TONKOW. Mepen YCTAHOBKOW ra3soBOW FOpesiku BHyTPeH-
HUS NOBEPXHOCTY ALIMOXOAA ¥ KAMUHHOIO TONNMBHUKA HEOB-
XOAUMO OMUCTMTL OT 30Abl, Mopenky QomkeH ycranasnwea'rb
chneunanucr.
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Hspateabctso Q00 «AperaHT» NPUrAAMAET K COTPYAHUYECTBY
aBTOPOB, AMAEDOB M ONTOBEHIX MOKYNATeAEH.

U3pateAbcTBO BEIMYCTHAO 62 KHUTY B MATKOM
¥ TBEPAOM NepenAeTax.

Kuury, peinyueunsie Mspareascteom 000 «Aperants:

«CBapka, pexa, Rakika MeTannory, «CKopHAXHbIE péﬁom»,
«MnaHupoBxa ¥ An3aitH yyacTxax, «flpuycanebnce uBeTOICACTESY,
«Banu u cayibin, &ileyn ¥ KamuHbly, «Baccelinb W NpyAsI»,
«Cospementan caHTexHHKay, «flom OT PyHaaMEHTa A0 KDbIWK,
«KoBka, YeKaHKa, HHKPYCTALHA, IMANLY,

«PeMONT KBAPTHPL! B COBPEMEHHBIX YCNOBHSAXY,
«00paborra kowu K mexas, «/lenkas, «flecTirubiv,
«KpoBenbHble ¥ XecTaHble paboTels,

«Nnevenue no3oM, 6epecTon, CONOMOH, poro3omn, «fapkeTHble NONLI,
«l{setbt 8 cagy w nanawad THLIH An3aiHy, «L{seTel B8 foMe, uTOANIANHY,
«Po3a - xoponeea UBETORY, «ADKY, OKHA, ABEPUS,
«JnexvpoocHauienue goMa U yyacrxa, «flectuanua Hawero gomas,
«Kamunbl ¥ neyns, «BankoHbl u ROMKKW, OCTEKNEHKe W 0GopyRoBaKMes,

«fipynosoe paaseachne pbib U pakos», «Puibanka NETHAR W IUMHARD,
«Beceqkn, nepronb), poToHabie, «Bce 0 GanAx v cayHaxy,
«MNapukmaxepckee HCKYCSTEO - YPOKM MacTepcTBas, «Xo3bnokuy,
«Kaxycui 8 Halitem gowe, «[lyKoBHuibI2 PACTERNR B CaRy W B OMEY,
«COBpEMERNDLIH 33TOPOANSIN TOM — SHUMKNONEAHA CTRONTENbLCTBAY,

_ «CeapoyHbie paSoTh), NpaxTMUECKoe nocobues, «HoBbie MeToak!
CTPOKTENLETRA - Texnonorus « TUCIx, eMefent Ana Hawero goman,
«Caagvba, cBa1L62», «CRpaBoYHKK CTPONTENAY, «CeKpeTh! KPacoTbin,
«CospemeHthti nanaadribii Auaanns, «Cekpersl KyIHEYHOIO MACTEpCTBAY,
«06paboTxa gepesa Ha CTaKKax», «CTPOMTENLCTABO REPEBAHHOR AOMaR,
«Karansr NpoeXTOB 32ropOAHLIX gOMOBY (1-9 BLINYCK),
«Jlepenaunbie govay, «OTONMEHIE JArOPOAHOTO AOMAN,
sMuxenepnoe 09opyROBaHIE [OMA U YH2CTRA®, £X0IRNCTSRHNDIE NDCTPOWKR
u rapaxus, «Pe3uba no gepesys, «TexXHOMOMMK MANCFO CTPOATENLCTEAY,
«Bonbuwan kHura o 6anax v cayHax», <CTPOUM NETKO W NPOCTON,
«CTponTentHbie MaTepHanb! ¥ HaZenusas, «OyHAIMEHTLIN,
«Karanor npoekToB 3aropoAHLIX AOMOBS (2-H BLINYCK),
«PaboThi ¢ rUNCoKapTOHOMS, «CTPOHTENBCTBO KAMENHOTO AOMAY,
«MpasgHikn ana sapocnbixe, «liniTouHbie paboTois,

«Kpbisu u kpoanue, «Baccedtbiy

No-sonpocam 3aKynku KHUr obpawaTteca no renedoHy:
673-23-20 :
E-mail: adelantinfo@mtu-net.ru



