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NPEAUCINOBUE

OCHOBHO#H 3amayeil JaHHOM KHHUIU SIBJIAETCS] O3Ha-
KOMJIEHHE CTYACHTOB-OHCPIeTHKOB C TEOPETUYECKHMMH
M IIPaKTHYEeCKUMHY OCHOBAMH COBPEMEHHBIX CUCTEM OTO-
IJICHHS, BEHTWIAINHA H KOHIMIIMOHUPOBAHUS, a TAKKe
¢ TpeGOBaHHAMHM HOPMAaTHBHBIX JOKYMEHTOB, 3HAHHE KO-
TOPBIX HEOOXOOUMO NpU MPOEKTUPOBAHNHU, CTPOHUTEIIE-
CTBE U SKCIUIyaTallMM YKA3aHHBIX CUCTEM. Y4yeOHOe 1o-
cobue HAMUCAHO B COOTBETCTBHH C YTBEPXKIECHHONH MUH-
TOTI3HEPIO MPOrpaMMoit JUCUMIUIMHEL «OTOIUIEHME H
BEHTWIALHA» U ¢ YICTOM, YTO UM OYAyT NOJAB30BATHCA
CTYACHTHI TIOCIE U3YIeHHS 0DLIETEXHHYECKHX TACLHMIUIMH
«TepmonuHamuka», «Imgpapiuka M TUApPABIUYECKHUE
YCTAHOBKM», «TeOpeTHYECKUE OCHOBBI TEIUIOTEXHMKM»
U Jp.

B 1e/151X 03HaXOMJICHMS CTYAEHTOB C YCIIEXaMM OTe-
YECTBEHHBIX TEIUIOTEXHHKOB TIPUBEACHBI KpaTKHUE CBe-
JEHHUA O COBPEMEHHOM COCTOSTHHH U NEPCIIEKTUBAX pa3-
BUTHA TeriopuKanmu B Poccuu.

OtnenpHas TAiaBa MOCBSAIIEHA BONIPOCaM palMOHAIb-
HOTO HUCTIO/Ib30BAHUS BTOPUYHBIX SHEPTOPECYPCOB B CH-
CTeMaxX OTOIVICHHS M BEHTHISIIMH.



BBEOEHUE

B Tpynax ocHOBOMOJOXHMKA pyccko¥ Hayke M. B.JIoMoHocoBa
(1711— 1765), oteprirero rocmofacTsosasiiyio B XVIII B. Teopuio temn-
Jlopolia, BriepBLIe OBUIM JAHEI NIPABWILHBIE MPEACTABACHHA O TEOPHH
TETUIOTHI.

B cBoeit nuccepraumnm «Pa3sMEIIITIEHHE O IPHMYNHE TEIUIOTH M XOMNO-
na» (1744—1747 rr.), a Takke B Tpyae «PaccyXieHue 0 TBEPAOCTH H
xuakoct ter» (1760 1.) M.B.JIOMOHOCOB YTBEDXIAN, YTO <«TEIUIO
COCTOMT BO BHYTPEHHEM ABIKEHHUM BermecTBa». OH o0OCHOBa Cylll-
HOCTh TEIUIOTHI M TETUIOBBIX SIBJICHUIl, TCOPETUYECKMMH H 3KCTIEpH-
MCEHTaJILHBIMH MCCTEAOBAHMAMH 3QJI0XWI OCHOBB MONEKYJIIPHO-KH-
HETHYECKOM TEOPHHU BEIECTBA U YCTAHOBWII B3aHMOCBs3b MEXY TEri-
JIOTOM M MEXaHMYECKOH SHeprueif Ha OCHOBE OTKPEITONO MM BCeobme-
TO 3aKOHa ITPHUPOALI — 3aKOHA COXPaHEHMS M TIPEBPALICHNA SHEPIUM.

DTV TeHUATBHEIE TEOPETHYECKHE 0600ILEHHS ONEPEAMIN 3anaJHO-
€BpONENCKYIO HayKy Gonee yeM Ha 100 ner.

ITon BIHMAHKEM TeopeTHUYECKHUX OTKpLITHI M. B.JIoMoHOCOBa B 06-
JIAaCTH YYEHHUS O TETUIOTE TATAHTAMBEINA PYCCKHMI MEXaHHK H TeIUIOTeX-
Huk M. M. Tlon3yHoB, 0co3HaBIIMIT TpOMAagHOE 3HAYEHHE TIpaxTHye-
CKOro pa3peueHHs MPpobIeMbl IPOMEIIIIEHHOTO UCIIONb30BAHHSA SHED-
TWH Tapa, nocTpoul B 1763— 1765 rr. B BapHayse nepsyio B Poccun
ITPOMBIIIUIEHHYIO TApOCHJIOBYIO YCTAHOBKY, COCTOSIBILIYIO M3 TTapOBOTO
KOT/Ia ¥ IApOBO#H MAIIMHEL

Pabotel M. B.JIomonocosa n . K. TTonzyHoBa 3ATOKWITH TEOPETH-
4yeCKHe H MPaKTHYECKHE OCHOBHI JUIS OaNbHEHIIEro pasBUTHA TEIUIO-
3HEPreTUKH.

B 06acTé mpakTHYeCKo# TEIUIOTEXHHKHU GOJBIINX YCIIEXOB JOOH-
nuch MexaHuky Hiokaerarmneckux 3asonoB E. A, u M. E. YepenaHoBrl.
ViMu OGBUT CKOHCTPYHPOBAH DSl HApOBBIX MAIIHH. CaMBIM 3HAYUTENh-
HBIM HX BKJIaJIOM B OTE€YECTBCHHOE MAIIIMHOCTPOEHHE OBLIO CO3JaHNE B
1834 r. mepBOro pyccKoro mapoBo3sa.

B 1864 r. npenogasatens Mopckoro kopiyca H. IT. AneimMoB ommy6a-
KOBaJ paboTy, OCBAILEHHYIO pacyeTy TSTH B TOMKAX TApPOBBIX KOTOB.
B ero MccenoBaHNH BriepBrie OBUT JaH 06OCHOBAHHBIN METON pacyeTa
CKOPOCTH ITOJAYH BO3OyXa B TONKY MAPOBOrO KOTJA.

Bonbliine vccneqoBaHUsT MPOLECCA CKUTAHMA TOIUIMBA B TOMKAX
NapoBBIX KOTJIOB TIpOJESial U3BECTHBINA pPyCCKUN TEpMOXUMEK B. @, JTy-
ruHuH. [lonmyyeHHBle H CHCTEMATH3HPOBAHHBIE UM KONMHYECTBEHHEBIC
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JIaHHBIE O TETUIOTBOPHOM CIIOCOGHOCTH Pa3NUYHBIX BEIECTB ITOJIb30Ba~
JIUCh BCeOoGIIMM TIpU3HAHMEM H TOBCEMECTHHIM NMPHUMEHEHHEM KakK B
Poccuy, tak U 3a pybexom. BaxxHyl0 ponb B 3TOH 0OMacTH CHITPAIN
Takke paborsl mpodeccopa H.C. KypHakoBa, MOCBSIIEHHBIE BBIYUC-
JIEHHIO TEMTIEPATYP TOPEHHUS.

H3BectHbie pycckue TermiotexHukd B. M. I'puneBenxwit, K. B. Kupiu
M pAA APYTHX YCOBEPIIEHCTBOBAJIU TETUIOBOMH 'pacyeT MOBEpXHOCTEN
Harpesa ¥ TeIUIonepeaadH.

Bonblioit BKJIAA B OTEUECTBEHHYIO TEIUIOTEXHHMKY BHEC YYEHHK
H.E.Xyxkosckoro — pycckuit mmxkerep B.T.IIIyxos. B 80-x romax
XIX B. OH cO31aT OPUTHHANBHBIA BOROTPYOHBI KOTEJ, KOTOPBIM OT-
JIMYANICA OMHOTHITHOCTLIO H3TOTOBJICHHS] OCHOBHBIX AETalieif. DTO Io-
3BOJILJIO OPTAHM30BAaTh MACCOBOE MTPOM3BOACTBO CTAHIAPTHLIX KOTJIOB.
Komner ITlyxoBa MOMyYHIN LIMPOKOE pacTipocTpaHeHue B PoccHH U 3a
py6exoM. OnHMM n3 n3otopereHmit B.T. IllyxoBa 6pIna Takke OpUrH-
HambHast (OpCYHKA IS pacHbUIMBAHMS BOINSHBIM IMTapoM MasyTa IIpHU
€r0 CKHTAaHWH B TOTIOYHHIX YCTPONCTBAX.

Pycckue TeTUTOTeXHHKH SBASIOTCH MMMOHEPAMH B oﬁnacm HCTIONb~
30BaHMsI MECTHEIX BuIOB TorvtHBea. B 1913 1. Halr TaAMaHTIMBLI cooTEYe-
crBeHHUK P. . KnaccoH nmoctporn non Mocksoii (okomo HoruHcka)
TMEepPBYI0 B MHpE 3JIEKTPOCTAHINIO, paboTamiyro Ha Topde. HeiHe oHa
Hocut uMs P.3.Kitaccona. M xe 6511 H300peTeH BBICOKOTIPOM3BOAH-
TeJIBHBIM TMApPABIMYECKUi Crioco0 JoOeu Topda, 3aMeHMBIIMN Ma-
JIOTIPOM3BOAMTENLHEIM MalIMHHO-GOPMOBOYHEIH criocob.

W3 BeIaonxcs paboT B 061aCTH TETUIOIHEPTETHKH CENyeT OTMe-
TUTH KAIIMTAJNBHEIA TPYA akagemuka M. B.Kupnuuesa mo MoAaeIupo-
BaHHIO TETUTIOBEIX yCTpoitcTs. Co3AaHHas UM TEOPHS OJOGHS O3B0~
€T TIPOBOINTh NCCNENOBAHMS TEIUIOBHIX, A3pPONUHAMMYECKMX U APYTHUX
ABJIEHUI Ha MOZAEJISAX M NIePECIHTHIBATE OMYYEHHBIE PE3YABTATHI TIPH-
MEHHUTEABHO K peaibHBIM TETUIOBBIM yCTpoiicTBaM. Teopusi momobust
M. B.Kuprin4eBa HIHPOKO MCIMOMB3YETCS B PA3THYHEBIX 0GMacTsX UC-
CeNOBaHHH, B TOM YHC/e TIpH IPOEKTUPOBAHMH COBPEMEHHBIX CH-
CTeM OTOIUIEHHA, BEHTWIALIMM ¥ KOHIHIMOHHPOBAHUS.

BecbMa BaxHOe 3HAYEHMC OIS COBPEMEHHOM TEIUIO3HEPreTHKH
MMEIOT paGoThl KOJUIEKTHBOB HayYHEIX paGOTHHKOB BcepoccHiicKoro
TETUIOTEXHHYECKOTO MHCTHTYTa M LIeHTpallbHOro KOTAOTYpOMHHOrO
HMHCTHTYTa, CO3JaBLIMX CTPOr0 HayYHBIH METOI pacyeTa TeIUIOBLIX ar-
PEraToB, KOTOPBII 06ecIIeUMBaeT COBMAJCHHME MX SKCIUTyaTal[MOH-
HBIX XapaKTePHUCTHK C NMPOEKTHBIMH, YET0 HE YAABAIOCH JOCTHYD PAaHEE.
B peaysbrare 3KCIUIyaTaiHOHHAs HaleXHOCTh CIIPOEKTHPOBAHHBIX MO
3TOMY METOIY TEIUTOCHAOXAIOIMX NCTOYHHKOB BBILIE, YEM Y M3BECT-
HBIX 3apyOeXHBIX aHAJIOTOB.

Boneuioit BKian B co3iaHUEe COBPEMEHHBIX OT€UECTBEHHBIX CUCTEM
OTOTUICHHSA M BEHTWISUWM BHECTH MHDKEHEDPHl M YYE€HBbIE HHCTUTYTOB
ITpomctpoitnpoexT, CantexuumnmpoekT, I'unpounn PAH, TroMeHCKOrO
HHXEHEPHO-CTPOUTEIBHOIO MHCTUTYTA, pa3spaboTaBLINE CTPOUTEIBHbBIE
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HOPMEI M IIpaBWia NIPOEKTUPOBAHUS OTOIUICHHS, BEHTIISLHNUA U KOH-
OUIMOHMPOBAHUA BO3[YyXa B IOMENMIEHUSIX 3JaHHU M COOpYXKEeHUM
(CHuII 2.04.05—91 «OTOmicHHE, BEHTHISUMS M KOHIULHOHUPO-
BaHMe»), a TakXe K.C.Opnos, A.H.Ckanasu, I.B.Pycrauos,
M. 4. Po3kuHn, 3.JI. Amnonecxuit, B.I.Mexiep, A.T. Eruzapos,
B.H. borocnosckuit, B.I1. Illernos, H. H. Pasymos, A. B. Hectepesnko,
P.B.llexun, B.A.BepesoBckuit, B.A.TTotanos u Apyrue, ¢ TpygaMu
KOTODBIX MOJIEZHO O3HAKOMMTCS MONOIBIM CIIEI[HATHCTAM.

TemnocHa6xamwiee xo3stifictBo Poccuu B 2003 r. BKIIOYAIO B ceOo:
485 TemnoBeIX 3nekTpocTaHUHN (TOC), Ha KOTOPHIX AEHCTBYIOT
TEIUTOGHUKALMOHHEIE TYPOMHEL, 190 THIC. KOTENMBHBIX PA3HOM eOMHHMY-
HOI{ MOIIHOCTH, B TOM uHcie 84 ThIC. MPOMEIILUIEHHBIX KOTENABHBIX;
0K010 260 ThIC. KM MarvCTPAJILHBIX M PACTIPeNeIMTEIBHBIX TETUTOBRIX
CeTel.

B nocnenHHe Tonbl MAET MPOLECC PAa3yKPYITHEHHS CHCTEM TETUIO-
CHaGXeHMs, PaCTET YMCIO MENIKMX KOTEJLHBIX H MECTHBIX T€HEPATOPOB
TEIUIOTHI, paCIUMPSETCS 30HA AELEHTPAIM30BaHHOTO TEMIOCHAGXKEHMS,
YBEMYUBaeTCs 00BEM CaMO3arOoTOBOK TOIUIMBA HACETIEHUEM B CBSI3H C
Pa3BHTHEM MACCOBOI 3aropOIHOI UHANBHAYAJILHOM 3aCTPOAKHY B CEb-
CKOW MECTHOCTH M Ha CBOGOIHBIX TEPPUTOPHAX BOKDYI HACEIEHHEBIX
ITYHKTOB, a TaKXe U3-3a 3HAaYUTEABHOIO IMOXOPOXAHUS TETUIOTHI B CH-
cTeEMaxX LEHTPAIM3OBAHHOIO TETUIOCHAOXKEHHA.

HoBrle TeXHONMOTHY pasIMYHEIX TIPOM3BOICTB HEMBICTHMBI 6€3 IIpU-
MEHEHHUS COBPEMEHHBIX OTONMUTEIEHO-BEHTHITIIMOHHBIX CHCTEM M KOH-
JTHUMOHMPOBAaHMSA BO3yXa. [ TaBHas eIk OTOIUICHUS 30aHMI —. co3aa-
HME TEIIOBOro KoM(PopTa B NOMEIIEHMAX. KauecTBO BO3MYIIIHOM cpe-
OBl TIOMEIICHMIT B TeYeHHe roja onpenesnseTcs: 3¢ heKTHBHOCTRIO pa-
GOTsI CHCTEM BEHTWISLIMY M KOHIUIIMOHHPOBAHKS. B yCIOBHSAX Mepexo-
Oa OT TIAHOBOH CHCTEMBI YIPABICHUS XO3SHCTBOM K PBIHOYHEIM OT-
HOILIEHHSAM OTOITUTENBHO-BEHTUIAIIMOHHAS TEXHUKA H YCTPOMCTBA KOH-
JIUIMOHHUPOBAaHMUS BO3IyXa TEPEXKUBAIOT OypHOE pa3sBUTHE B CBA3M C
KOPEHHOH MOIEPHM3ALMEN IPAKTUYECKH BCEX OTpacieil IpOMEILIIEeH-
HOCTH.

lnaea 1

OBLUME CBEOEHUA O TENNOCHABXEHWUN
NMPOMbBILWIEHHBIX U TPAXOAHCKUX 30AHUUA

1.1. TepMmuHbI 1 onpegeneHus

B HayyHO-TEXHUYECKUX M CIIPABOMHBIX U3NAHMAX, 4 TAKKE B HOpMa-
TMBHBIX HOKYMEHTAX, OTHOCSIOMXCA K TPOEKTHPOBAHHIO, MOHTAXKY,
SKCIUIyaTAUMHM M PEMOHTY CHCTEM OTOTUIEHMS, BEHTWIALNU U KOHIH-
LIMOHHAPOBAHUA BO3IyXa, YACTO HCIIONB3YIOTCS OOIETEXHHYECKUE H CTie-
LHMAJIbHBIE TepMHUHBI. PaccCMOTpHM HEKOTODEIE W3 TEPMUHOB, CMBICTO-
BOE COJlEpXKAaHME KOTOPHIX HEOOXOMMMO Y€TKO 3HATh YUTATENSIM HAcTO-
e KHUTH.

Temnepamypoii Ha3LIBAIOT GUINYECKYIO BEIMYHHY, XapaKTepH3ylo-
YO CTENEHD HarpeTocT Teaa. C MOMeKyNIpHO-KHHETHYECKOK TOYKH
3peHMs TeMIIepaTypa eCcTh Mepa HHTEHCUBHOCTH TEIIOBOIO JABHXCHHUA
MoKy, YncneHHOe 3HaYeHHE CBS3aHO ¢ BeIMYMHOMN CpefHeil K1uHe-
TUYECKOM SHEPTHH MOJIEKYT

B cucreme CHU eamHuieil H3MepeHHs aOCONMIOTHOM TeMIiepaTyphl
sapseTcs xeapBUH (K); Ha NpakTHKE LIMPOKOE PAcpOCTpaHEHUE TOo-
JIYYHJIO M3MepeHHe TeMIiepatyphl B rpagycax Henecus (CC). 3HaueHns
abCOMOTHOM TeMriepaTypsl T M TeMIieparypsl ¢ mo ukane Lemscus
cBsizaHel cooTHomeHueM 1 = ¢t + 273,15.

COBOKYIIHOCTh 3HAYEHMI TEMIIEPATYpPhl BO BCEX TOYKAX paccMar-
pPUBAEMOro Tela B TAHHEI MOMEHT BPEMEHH Ha3bIBaIOT memnepamyp-
HbIM RONEM.

IMosepxHOCTE BHYTPH Tea HIM Ha €ro rpaHULIAX, UMEIOIIYIO OIM-
HAaKOBYIO TEMIIEPATYPY, HA3BIBAIOT L30MEPMUYECKOU.

Jaenenue oGyCIOBICHO B3aUMOJEHCTBHEM MONEKYI paboyero Teiaa
¢ TIOBEPXHOCTEI0. YHUCIEHHO OHO DaBHO CHJIE, ACHCTBYIOLIEH Ha exu-
HUIY TUTOIIAZM TIOBEPXHOCTH TeNia IO HOPMall K HEM.

B MexnyHaponHoi cucreMe eaunui (CH) naBreHMe BBEIpaXaroT B
mackansx (1 IMa = 1H/m?). Haxonst Takxe npUMEHEHHE TaKue BHe-
CHCTeMHBIe eIHHHIBL H3MEpEHUA NaBlEHHs, KaK TEXHUYECKas ar-
Mocepa (1 at = 1 krc/cm? =~ 10° T1a), MUUIMMETpP PTYTHOTO CTONIGa
(1 MM pr. cr. = 133,322 I1a), MWUIAMETp BozsTHOTO cTosba (1 MM BOZ. CT. =
= 10 ITa).

Yoenvuutii 06sem v — 310 06BEM €IMHHIBI MAcCH BelecTBa. Ecim
OIHOPOAHOE TEI0 MACCOi m 3aHUMaeT o0beM V, To v = V/m. EfnHHua
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25 § 74—FE | H3MepeHHs yoenpHOro oobeMa —
i =] KyOMYecKuit MeTp Ha KHJIIOTPaMM
—T1 (M*/KT).
1 7 Omonaenue — mpouecc mog-
— JepXaHusg HOPMHPYEMOM TeMrie-

paTypel BO34yXa B 3aKPHITHIX I10-

MEIHEHMSX.
, Cucmema omonaenus — TeXHH-
Puc. 1.1. Cxema MHIMBMIYAHOIO Ten-  YECKAs YCTAHOBKA, COCTOSINAA U3
JIOBOTO MyHKTA! KOMIUIEKTa OGOpYIOBAHMSA, CBS-
1 — oTKIIOvAIOIME 3aNBIKKY; 2 — Ipsse-  SAHHOTO MeXny co60i KOHCTpyK-
BHUKM; 3 — BOOOMED; 4 — TepMOMETp; 5 — TUBHBIMH 3JIEMEHTaMH, IpeaHas-
PeTYIAIOP pacxona; 6 — oreBaTop; 7—CH-  HayeHHAS VIS TIOMYYCHUS, TEpe-
crema g’gggj;{“:& %ﬁ?npzng;fmm HOCa M MepefayM 3aIaHHOTO KO-
. JIMYECTBa TEIIOTH B 060rpeBRae-

MOe TIOMEIEeHHeE.

Hudueudyanbnvui mennosoii nynkm (MUTIT ) (puc. 1.1) — nmyHxT, nipen-
Ha3HaYCHHBIA JUId MONKIIOMEHHST CHCTEM OTOTUICHMS, TETIOCHA6Xe-
HHSA BEHTWISIUMOHHEIX YCTAHOBOK M BOAOCHAGXKEHMSI OTAEHAbHBIX 3a-
HUIA K paCIIpeIeINTeIbHEIM CETSIM TOPOACKOH TETUIOBOI CETH 1 BOAOIIPO-
BOMa, YIIpaBJICHHA YKa3aHHBIMH CHCTEMaMM M ydeTa KOMWYecTBa Tell-

4 3 2

12 U

Puc. 1.2, CxeMa HeHTpaLHOrO TeIvo-~
BOTO ITYHKTA:

1 — BBON ropsyeit BOABL; 2 — IPA3CBUKM;
3 — 3a[IBUXKHU; 4, 5~ PEryNsATOpH! TEMIIE-
paTypbl ¥ pacxoja; 6, 9 — mogorpepatenn
IBC 2-#t u 1-Bf cTymenett; 7 — cucrema
OTOIVIEHHMS; & — MOAMELINBAIOIMIT Hacoc;
10 — uupkyasuMonHsni Hacoc; 11— Bogo-
Mepbl, 12 — BBOZ XONOAHON BOALL

JIOBOi 9HEPTUH H TETUIOHOCUTENA.
Henmpanvueiii mennosoii nynxm
(UTIT) (puc. 1.2) — 3710 NyHKT,
MpeTHasHAYCHHBINH 71 TIOIKIIIO-
YEHHs CUCTEM TETJIO- M BOIOCHA0-
XeHUd MHKpopaioHa (ogHOro
3JaHMs1 WIM TPYyNNbI) K pacripe-
JETUTENBHBIM CETSM TOPOACKOM
TCIUIOBOA CETH U BONOIPOBOAA,
VIIpaBJIeHUsS CHCTEMaMH OTOIUIE-
HUsL, TEIUIOCHAOXCHUST BEHTIIA-
LMOHHBIX YCTAHOBOK, YCTAHOBOK
BOJOCHAOXEHHUA M YYeTa KOMMYe-
CTBa TEIUIOBOM 3HEPIHH, TEIUIO-
HOCHUTENS U BOOH.
Ob6eayxcusaeman 3ona (30Ha
obumanus) — 3TO MPOCTPAHCTBO
B NMOMEIIEHWH, OFpPAaHHYEHHOE
IUIOCKOCTSIMH, TAapaiieAbHLEIMU
OrpaxIneHusiM, Ha Beicote 0,1 u
2,0 M Hag ypoOBHEM TiofNa, HO He
Onvxe yeM 1,0 M oT moTonka npu
ITIOTOJIOYHOM OTOIUIEHHH, Ha pac-
cTogHuH 0,5 M OT BHYTPEHHHX I10-
BEPXHOCTEH HAPYXHBIX CTEH, OKOH

M OTOTIIMTEILHEIX MpHGOPOB, Ha paccToaHuu 1,0 M OT pasmatonieit mo-
BEPXHOCTH BO3AyXopaclipeAe/IuTeNei.

Cxopocmb deuxcerus 6030yxa — OCpeIHEHHas1 110 00BEMY OOCITY KU~
BaeMOM 30HBI CKOPOCTH IBHDXKECHHSA BO3AyXa.

Temnepamypa 6030yxa — OCpPEAHEHHas1 IO 06BEMY OOCITYXKHMBaeMOM
30HBI TEMIIEpaTypa BO3oyXa.

Tenauili nepuod 200a — TIepNOA TOAA, XapaKTCPUIYIOINMIICA CpeaHe-
CYTOYHOI TeMIIepaTypoit HapyXHOro Bosmyxa Bhiiie 8 °C.

Xonoduwiii nepuod 200a — TIEpNOA TOAA, XapaKTePUIYIOIUICS Cpell-
HeCYTOYHO TeMIIepaTypoil HapyXHOTO BO3AYyXa, paBHoit 8 °C u Huxe.

Tepmuueckas Hazpyska — SIEKTPUYECKAS] MOIIHOCTb, PacXomyeMast
HEMOCPEACTBEHHO HA OTOIUICHHE ITOMEIIEHHMS.

Ysen 6600a 6 3danue (YB) — y3en BBoma TpYGOIPOBOAOB TEIUIO-
cHaGXeHud B 3qaHue, B KotopoM Ipu orcyrersuu UTIT ycranasnuba-
0T OTCEKAIIHe 3aJBIKKM H MPHOOPEL ydeTa KOMUYECTBA TEIUIOBOM
9HEPIUH, TEIVIOHOCHUTENSI U BOXEL.

Yaen ynpaenenus (YY) — y3en nOAKMIOYECHUSI CUCTEM OTOIUICHYS
3maHuA (6AoK-ceKMM) K pacnpenenurenbHbiM cetaM ot LITIT npn
HENOCPEICTBEHHOM NPHCOEAMHEHHH WIH C 3JIEBATOPHBIM Y3JIOM.

Paduayuonnas memnepamypa nomeujenus — OCpPeIHEHHas IO TUIO-
1AM TEMIEpaTypa BHYTPEHHHMX MOBEPXHOCTEM orpaXaeHHit noMelie-
HMA ¥ OTOITMTENBHEIX TPUOOPOB.

Pesyavmupyrowas memnepamypa nomewjenusn {memnepamypa nomeue-
Hus) — TeMIlepaTypa OKpYXaloUIei Cpeabl, B KOTOPOl 4eI0BEK MyTEM
pagHaIii ¥ KOHBEKIHU OTHACT CTONBKO XE TEIUIOThl, YTO U B OKpY-
XKaronei cpefie ¢ OMMHAKOBOM TEMITEpATYpoil BO3MyXa M OKPYKAIOIIHX
TIOBEPXHOCTE IIPH ONMHAKOBOM BIAXHOCTM M CKOPOCTH ABHXEHUS
BO3/yXa.

ITomewenue ¢ nocmosnubvim npeGbhisanuem ardeli — TIOMEILCHUE, B
KOTOpOM JIIONH HAXONATCS He MEHee IBYX YacOB HETPEephIBHO MJIM He
MeHee IIECTH YacoB B CYMME B TEUCHHE CYTOK.

Iomewernus ¢ maccoesim npedvieanuem aodeli — NOMeIIEHYS TUIOINA-
110 50 M2 1 Gonee (3a1bl M ¢oife TeaTpoB, KWHOTEATPOB, 3aJIbI 3aceaa-
HHiA, COBEIIaHU, TeKIIMOHHbBIE ayIUTOPHH, PECTOPAHEI, BECTHOIONN,
KAacCOBHIE 3aJIEI, TIPOM3BOICTBEHHBIE U JIp.) C MOCTOSAHHBIM WIN Bpe-
MEHHBIM TIpeOBIBAHKHEM MIOAeH (KpoMe aBapHMifHBIX CHUTYalMi{) B KO-
nMdecTBe GoJlee OIHOro YeloBeka Ha 1 M2,

Kamezopuu nomewenuii obugecmeennvix 30anuii:

1 — moMeneHusi, B KOTOPBIX NIOAM 3aHSATHI YMCTBEHHBIM TPYAOM,
yueboit;

2 — moMeleHusA, B KOTOPBIX JIOAM B IIOJIOXKEHUH JIEXa WIH CHId
HaXOIATCSL B COCTOSSHHHM TIOKOSI ¥ OTABIXA;

3 — 3pUTCALHBIC 3aMIbI, B KOTOPBIX JIOAM NPEeOBIBAIOT IIperMyIie-
CTBEHHO B MONOXEHWH CHIA Oe3 BepXHEN ONeX/bl;

3a — 3pHTENBbHBIE 3ATEI, B KOTOPRIX JIOMH MpeOhIBaOT MPEHMYLLE-
CTBEHHO B ITOJIOKEHUH CHISl B BEpXHEH oIexne;
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36 — 3aspl VIS 3aHATUHE criopToM Ge3 3puTesneit;

3B — 3anbl COBEIAHHNN, AEKIIMOHHEIE, AKTOBBIE, YHTANLHEIS, TIpE-
MPUSTHI OOLIECTBEHHOTO NUTAHUA, 3aJbl JUTS ITACCAXHDOB;

4 — NOMEILIEHNsL C BDEMEHHBIM TIpeORIBaHUEM MoAeH (BeCTUGIONH,
rapAepoGHbIe, KOPUAOPHI, JIECTHUIIBI, CAHY3TBI, KYpPHTEALHBIE, KIa-
IIOBEIE).

Iocmosnnoe pabouee mecmo — MecTo, TAE JIOOW paboTaioT Gonee
IBYX 4acoB HellpephIBHO WK Gonee 50 % paboyero BpeMeHH.

Henocmosannoe paGovee mecmo — MecTo, TAE TIOAN paboTalOT MEHee
JIByX 4acOB HEHPEePLIBHO WM MeHee 50 % pabodero BpeMeHH.

Pabovaa 3ona — npoOCTPAHCTBO Hall YPOBHEM IIOJia HIH paboueit
TUTOIAJIKY BBICOTOIA 2 M TIpH BHITIOAHEHNM paGoTh cTos Wi 1,5 M nipn
BBIIIOJIHEHUHU PabOTH CHIIS.

Muozoamadxcroe 30anue — 3MaHNE ¢ YUCIIOM BTaXeil aBa u Goee.

Haodescrocms cucmem omonnenusn, 6enmuiayuy U KoHOUKUOHUPOBa-
Hus — CIIOCOOHOCTD YKA3aHHBIX CUCTEM O0ECIIEYHTE B OOCIIY:KMBAEMOM
TIOMELIEHWH HOPMHUPYEMEBIE [1apaMeTPhl MUXPOKIIMMATA K YHCTOTY BO3-
AyXa B Ipefenax 3aflaHHOM 06ECTIEYEHHOCTA B HHTEPBAJIE PACHETHOTO
BpeMECHHU (TOA, CE30H M T.IL.).

Murpoxaumam nomewjenus — COCTOSIHME BHYTpEHHEN cpeabl IoMe-
IIEHHS, XapaKTepU3yeMoe CIEeNYIOIIMMHU TTOKa3aTeNsIMU: TeMIIEPaTypa
BO30yXa NOMEUICHHUSA; palHallMOHHAas TeMIIepaTypa MOMEIeHUs; CKO-
pocTh OBIDKEHMS BO3RyXa B TIOMELIEHHH, OTHOCHTENbHAS BJIAXHOCTD
BO34YyXa B TIOMEILEHUH.

OnmumansHote MUKPOKAUMAMUYECKUE YCAOBUS ~ ITO COYETAHHE 3HA-
"YeHUI ToKa3aTeneii MUKPOKIMMATA, KOTOPEIE TIPH [UTUTENEHOM M CH-
CTEMATHYECKOM BO3NEMCTBMM Ha 4YeJIoBeka o0ecrieuMBalOT HOPMalb-
HOE TEIUI0BOE COCTOSTHUE OPraHN3Ma IpH MUHNMAJIBHOM HaIIPSKeHIH
MEXaHH3MOB TEPMOPETyIALMNH, 00CCIEYUBAIOT OIYLIEHHE TEIUTOBOTO
koM@opTa He MeHee deM y 80 % mromeil, HAXOMAIMXCH B IOMEIHEHHMN.

Obecnewennocms — HaxKoILIEHHAs! BEPOATHOCTE 00eCTIeYeHHA 3aaH-
HBIX TIapaMeTpoB (B cpedHEM 3a 50 mer) B HONSIX NMPONOIDKHTEABHOCTH
rofia, Korma TeMNeparypa HapyXXHOTO BO3IyXa M €r0 SHTAJbIIHI He
OyaoyT IIs XOJIOODHOTO NMEpHMOoAa Toma HIDKe, a Juld TEIUIOro nepHoia
BBIILIE PACYETHHIX SHAYECHHMIA.

Omka3 cucmem OMONAEHUS, GEHMUAALUU U KOHOUWUOHUDOBAHUS —
HapylieHde B pabore o0OpymoBaHMSA H (MJIM) 3JIEMEHTOB YKA3aHHBIX
CUCTEM, BBI3BIBAIOLLEE OTKIIOHEHKE IMApaMETPOB MUKPOKINMATA B 00-
CIIy>XMBaeMOil WM pabodeil 30He ITOMEIIeHUs OT HOPMHPYEMBIX.

1.2. KpaTkue cBeaeHus o Tennonepegaye

Bomnpochl nepegayn TEIUTOTEI, WIM TEMJIOBOr0 0oOMeHa, SBIAIOTCA
OCHOBHBIMH BOITPOCAMHU OTOINUTENBLHOM TeXHUKH. HeobxonMMEIM ycio-
BUEM TEILTOOGMEHA MeXIy TeNaMM WIH BEIleCTBAMU ARIACTCH HAIH-
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yye pasHOCTH TeMmepatyp. Yem Gonblile 3Ta pa3HOCTh, TEM HHTCHCHUB-
Hee TIPOMCXOOUT TETUIOOOMEH.

PasnuyalorT TpH BHAA Iepeiayd TEIUIOTH: a) TeTUIONPOBOAHOCTBIO,
WIH KOHOyKItMeit; 0) KOHBEKIIMEH, WIM MEepeHOCOM TEILIOTHL ABHXKY-
ILIMMHCS YaCTHIIAMH BELIECTBA; B) JIyJEMCIYCKaHUEM, WIH paguaiuuei.

B OONBIIMHCTBE CTyYaeB B pa3IMYHEBIX TEIUIOBBIX HPOLIECCaX MMEOT
MECTO OOHOBPEMEHHO BCe TPH BHAA TETUIONepeaayt ¢ MpeobiagaHneM
KaKoro-janbo M3 HHUX.

Iepegava TenyioThl TEIUIONPOBOJHOCTEIO. TaKas Nepeaaya OCyLLeCTR-
JseTcs TIPH HEeIOCPEeACTBEHHOM COIIPMKOCHOBEHUN KaKMX-AHG0 ABYX
TeA WIH BewiecTB. Telutonepenava TPOMCXOAWT BHYTPH CaMOro Teia
WM BelleCTBa, KOTOPOe MPOBOIMT TEIIOTY. B OTONMMTENBHOM TEXHUKE
TeIUIoNepefaya TEILIONPOBOIHOCTRIO UTpaeT GONBIIYIO POE.

TeruionmpoBOTHOCT, OOYCNOBICHA Pa3jiidMeM TEMIIEPATYp OTACTb-
HBIX 4acTeil Teja, MO3TOMY MOXHO CYMTaTh, YTO pacHpoCTpaHCHHE
TETIOTHl HEPA3PBIBHO CBA3AHO C pactipefefeHHEM TeMIepaTyphl. TeM-
TIeparypHOe TIONE, M3MEHSIONIESCs C TEYCHHEM BPEMEHH, HA3BIBAIOT
HEYCTAaHOBHMBUIMMCS, WIH HECTAlHOHADHBIM, Eci Xe TeMrepaTypHoe
ToJe He MEHAETCs, €ro Ha3bIBAIOT YCTAHOBMBIIMMCS, WIHN CTAllHOHAP-
HBIM.

1 XxapaKTepHCTHKH NPOIECcca PaClIpOCTPAHEHUS TETIOTHI BBOIAT
TMOHATHE O TEIUIOBOM TOTOKE. Ten1080ii nomok Q — 3TO KONHYECTBO
trerorsl W, X, nipoxonsdiieit 3a BpeMs T, C, Yepe3 JAHHYIO TOBEPX-
HOCTDH B HAIIPaBIEHMHM HOPMAaJTH K HEM:

w
0=—. (1.1)
T
TernnoBoif TOTOK U3MepPAOT B BaTTaxX (BT).

Ecam Konn4yecTBO TMepefaHHOM TEIoThl W OTHeCTH K IUIOmamy
TIOBEPXHOCTH F M BPEMEHH 1, TO TIONYYMM BENHYHUHY

g=—=% (1.2)

KOTOPYIO Ha3BIBAIOT HAOMHOCMbIO MENnA08020 HOMOKA, WIH YIeTbHBEIM
TEIUIOBBIM [IOTOKOM, H M3MepsiioT B Br/M2.
PaccMOTPHMM CTAIlHOHAPHEIA MPOLIECC PACTIPOCTPAHEHHSA TETUIOTHI
yepe3 OTHOPOIHYIO TUIOCKYIO O HOCIOHHY 0 CTeHKY (pHc. 1.3, a).
W3 3akoHa pacnpoCTpaHEeHHsI TEIUIOTH TYTeM TEeIUIONIPOBOIHOCTH
(sakoHa Qypbe) ClemyeT:
&

1 -
/4 =}\.L—8——F’C, (13)

rae W — KOMMYECTBO IMepelaHHON TeIIoThl, [IX; A — Koad¢ULHeHT
TIPONOPIMOHANBHOCTH, HA3BIBAEMBIN Kko3ghduyuenmom menronpoeod-

11



Hocmu, Br/(M-K); #! — TeMneparypa onHoii moBepxHOCTH cTeHKH, K;

tif — Temmepatypa Apyroit noBepxHOCTH cTeHKH, K; & — Tommmua

CTeHKM, M; F — TUIOmAnb MOBEPXHOCTH CTEHKHU, M%; T — BpeMs, C.
Orcrona

Wa
7~=m, (1.4)

T.€. Ko3QOUIMEHT TelIONPOBOJHOCTA YHUCHEHHO PaBeH KOTHYECTBY
TEIUIOTHI, KOTOPOE IIPOXOAMT B eAMHMILY BpeMeHHM (1 C) B Tene uepes
enuHULY moBepxHocTH (1 M?) nipu mazeHny TeMneparypsl Ha 1 K Ha
1 M IIYTH TETUIOBOTO TMOTOKA.

Ecmu obe gact ypaBHeHus (1.3) pasgeants Ha Fr, TO IONYYMM

I _ I
q=ﬁ§i, (L.5)
HIHN
t]_ I
q:%’ (1-6)
A

)
191 3~ Mepmuteckoe conpomusaenue menaonpogodrocmu.

TaxuM oGpa3oM, TUIOTHOCTE TEIUIOBOTO MTOTOKA ¢ TIPSIMO IIPOIIOp-
LIMOHANbHA Pa3HOCTH TEMITEPATYp HA MOBEPXHOCTIX CTEHKH H 06GpaT-
HO NPOIOPIMOHABHA TEPMUYECKOMY COTIPOTHBIIEHHIO TEILIONPOBOI -
HOCTH.

KoadduuneHT TerTonpoBoAHOCTH A Y PaslTHYHBIX MaTepHAIOB
HEONWHAKOB M 3aBUCHT OT MX CBOMCTB, a y ra3000pa3sHbIX M XHAKUX
BEIIECTB — OT IIOTHOCTH, BIaX-
HOCTH, AaBJIEHHMs] H TEMIEPATyphl
STHX BemiecTB. IIpH TEXHMYECKHX
pacderax 3Ha4€HHs A BEIOMpAIOT 110
COOTBETCTBYIOIIHM CIIPAaBOYHBIM

(=]
w

/747777

D\

: / < P4 % TabIHIIAM.
%é N / PaccMoTpHM Temeph Mpouece me-
%g . N penayy TETUIOTHL Yepe3 M HOT O-
0 /// § 4w cnoliHyI0 CTeHky.
$Z/// ¢ Ha puc. 1.3, 6 u3obpaxeHa rioc-
RV Kast CTEHKA, COCTOSILIAS M3 TPEX CJI0-

€B, YKa3aHBl TIPOMEXYTOUHBIE TEM-
Puc. 1.3. Ilepenaya terutors yepes ME€PATYpPRl Ha IpaHHIAX 3THX CJIOCB,
IUTOCKYIO CTEHKY: a TaKKe TOMLIMHA COEB M 3HAYEHUS

4 — opHOCNOHHYI0; 6 — MHorocnol-  KOO(PQHIMEHTOB TEILUTONPOBOJHOCTH
HYIO st kaxgoro crost. Ilpy craumnonap-
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HOM peX¥Me TEIUTOBOM MOTOK, MPOXOLIMINI Yepe3 KaXIbelid OTAeNb-
HBIH C10it, OyaeT oMUH M TOT Xe. Torna U KaXIoro Closi B COOTBET-
crBvHM ¢ opmyoi (1.6) MOXKHO 3amHCaTh:

Y
& S 8
M Az Az
Ortcloma
8 8. 1 y _ 8
fc’-Ic”=qk—l; fgl-l‘cm=qk—2, s =q-}—;.

CroxuB TpaBble M AeBLIC YaCTH 3TUX YPAaBHEHUH, ITOMYIMM:

5 & &
-l =g e+ 2
; 4Mlzh

CrienoBaTeIbHO, INIOTHOCT TETLTIOBOTO NOTOKA MHOTOCTOHHOM CTEHKH

[ 1.7)
TE L h L 5 ‘

MoA A

U3 3anMcaHHBIX YPaBHEHMI JUII TpeX pa3sHOCTEH TeMITepaTyp MOX-
HO TIOJIYYUTE (GOPMYJIBI TJI BBIYMCIICHUS ITPOMEXYTOYHBIX TEMIIEPATYP.
HanpuMep:

3
g =gt _ g2
C c A.2

(=g g3
A

Ilepenaya TennoTel KonBeKumeil. Koneexyua — 310 NIEPEHOC TEIIO-
TBI ABVKYILIEHCA MACCOM XUIKOCTH UM ra3a U3 o0macTh ¢ OMHON TeM-
nepaTypoil B 06aacTh ¢ Apyroit TeMiepaTypoil. KoHBeKUHMs Bceraa
COTPOBOXAAETCS TEIUIONPOBOAHOCTRIO, 3TOT MPOLECC HA3BIBAIOT KOH-
BEKTHBHEIM TEIUTOOOMEHOM.

TerutooTnaya KOHBEKUIMEH 3aBHCUT OT O0JIBIIOrO YUCHA Pa3THIHBIX
¢hakTopOB:

XapaKTepa KOHBEKIMH — KOHBEKHHM CBOGOAHON, MPOMCXOMAIIEH
TIOJ, ieMCTBMEM BHYTPEHHMX CHJI, BOSHHUKAIOIIWX BCACICTBHE PA3ZHOCTH
TUIOTHOCTEH HATrpeThiX M XONOIHEBIX YACTHLI, UJTH BHIHYXICHHOM, Tpouc-
XOJAILEHR Mo IeiicTBHEM BHELHUX CWI — BETPa, HACOCa, BEHTWIATOPA;
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peXMMA TEUCHUS KUNKOCTH — TEICHUS TIPU MATHX CKOPOCTSIX Ma-
paUTeNTbHO-CTPYHYATOro XapakTepa 0e3 nepeMenuBaHua (TaMUHAPHBIH
PEXUM) WIH TEYEHUS TIPH GOMBIIKX CKOPOCTIX (TEYCHHE HEYIIOPSAO-
YCHHOE, BUXDEBOE), KOTIa B TEIUIOHOCUTENE HabMONAlOTCs BUXPH,
IIepeMenialolue XUIKOCTh HE TONBKO B HAMPABRNCHHH NBHKEHHMS, HO
U B TIOTIEPEYHOM HATpaBlicHUH (TYPOYACHTHBIN pexXuM);

CKOPOCTH JBMXCHUS TETUIOHOCHTEIIS,

HanpapJiCHUS TETUIOBOTO TIOTOKa (HarpeBaHUe WM OXJTAXICHHE);

(H3MIECKHX CBONCTB TETIOHOCHTENS — KoadhduLueHTa Teruonpo-
BOJHOCTH, TETIOEMKOCTH, IUIOTHOCTH, BS3KOCTH, TEMIIEPATYPHOrO
Hamopa, 3aBHCSIIEIO OT Pa3HOCTH TeMIEpaTyp TEIUIOHOCHUTENS U HO-
BEPXHOCTH CTEHOK;

IUIOIIAH TIOBEPXHOCTH CTCHKH F, OMBIBAEMOI TETUIOHOCHTENEM;

(bOpMEI CTCHKH, €€ pa3MepoB U APYTHX (aKTOpOB.

Pacuer npouecca KOHBEKTHBHOTO TEIUIOO6MEHA IPOM3BOIAT Ha OC-
HOB¢ 3aKoHa HbioTOHa, KOTOpPBIH BEIpaXaeTcs GopMyIoit

W =aF (t-1)r, (1.8)

rae W -— KONUYECTBO NEPENaHHOM TEIUIOTH, JIX; o — KO3(hhHLUEHT
TIPOTIOPLIMOHANIEHOCTH, HA3LIBAaEMBI koagduyuenmom mensoomdauu,

B1/(M*-K); F — miomans MOBepXHOCTH TeruioobMeHa, M2, tu £ —
TEMIIEPATyphbl COOTBETCTBCHHO XUAKOCTH U cTeHKH, K; T — Bpems, c.

KoaddUUMeHT TEIUI00TIAYM ¢ MTOKA3BIBAET, KAKOE KOTMYECTBO TEM-
JIOTHI TEPEJACTCA OT XKHIKOCTH (TPEIOIIETo TeNa) K CTCHKE MM Ha-
000pOT B EAMHHMITY BPEMEHH Yepe3 eIHHMUILY TIOBEPXHOCTH TIpH pPa3HoO-
CTH TeMIEPATyp MEXAy MOBEPXHOCTHIO CTEHKM K XunxocTeio B 1 K.

Pasnenus o6e yactu ypapHeHus (1.8) Ha Fr, MOTyYUM BRIpaXEHHE
IU1S TUIOTHOCTH TETUTOBOTO TIOTOKA TIPH TEIUIOOTIaYe:

g=a(t-t), (1.9
HITHU

_¢
=1i, (1.10)

Q=

1
roe a — mepmu4ecKoe conpomuenenue menaoomoa4u.

KoabduimeHT TerurooTnaun o ONpenessIioT OMBITHEIM FTH aHAH-
TUYECKHM METONOM. AHATUTHIECKHI METOX BeChMa CIIOXEH H He obec-
TIEYUBACT HYXHONU TOYHOCTH.

Hepenaua TemwnoTnl w3dydenuem. Bce Tena manyvaroT 3MIEKTpOMAr-
HUTHBIC BONHBL. M3TydyeHue, IPHYMHOM KOTOPOTO ABISETCS BO3OYX/Ie-
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HHE aTOMOB M MOJEKYNl BEHIECTBa BCICACTBHE HX TETIOBOTO IBMXKE-
HUA, HA3HBAKT TeTUIOBBIM. JIYJHCTEINM TOTOK — 3TO SHEPIUA H3Nyde-
Hust, AX, mpoxomsilas B eTHHUITY BpeMeHH (1 C) yepe3 TOBEpXHOCTD
womaneio F, M2, Bo BCEX HanpaBICHHAX MIPOCTPAHCTBA.

W3nydyeHHe 3aBUCHT OT TeMTIEPATyPhI Tejla: 4eEM BEIIIE TeMIeparypa
Tena, TeM UHTEHCHBHEE HCITYCKAHKWE TEIUTOBBIX JIy4Y€it.

Tena, MONHOCTBIC MNOMIOLIAIOIINE HAZAOLIYID Ha HUX JIVYHCTYIO
SHEpTHIO, Ha3BIBAIOT abcoaomuo weprsimu. Tena, obnanaloniue cBoif-
CTBOM ITOJIHOTC H ITPaBHJIBHOTO OTPaXXeHHs BCel Mayaonie JyducTon
SHEpPTHH, HA3LIBAIOT 3€pKAibHbiMu, A Tena, oOnamalolune CBOHCTBOM
NoHOre AU dy3HOTO OTpaKeHUS STOM SHEPTrUH, Ha3bIBAKOT abcoaom-

-Ho Geavimu. Temna, TIOMHOCTHIO TIPOITYCKAIOIIIHE CKBO3b Ce0st MTANAOLLYIO

JYYHCTYIO DHEPIUIO, HA3BIBAIOT aOCOAIOMHO NPO3PAYHbIMU, WIH NPOHU-
yaembiMu. .

CornacHo 3akoHy Credana — BonbimMaHa onHoe KOMHYECTBO 3HED-
TUH, H3TyYaeMoil eMHHMIIEI HOBEPXHOCTH abCOMIOTHO YEPHOIO TeNa B
€IUHHLY BpeMEHH,

T
Ey =Cy| — (L.11)
1] 0 [ 100] ’
rie Cy — ko3 OUIIHEHT H3TyYeHUS abCOMOTHO YEPHOIO TeNa, paBHBIN
5,67 Br/(M?-K*); T — abcomoTHas TeMIiepaTypa OBEpXHOCTH Tena, K.
W3 aToro ypasHeHM CeOyeT, UTO SHEPTUs UITy4eHUs MPOIIOpLI-
OHATbHA abCOMIOTHON TeMMepaType B YETBEPTOMN CTENEHH.
TToTok uamydeHUs AQ, TIPOXONSILMIT Yepe3 CNUHHLY ITIOBEPXHOCTH,
Ha3bIBaloT IUIOTHOCTERIO MOTOKA MaNydeHus, Br/m?,

E = AQ/AF. (1.12)

DHeprus WanydeHus, Nafaloniero Ha Teno £,;, 4acTHYHO IIOrIo-
1aercst (£,), yactiaHo oTpaxaeTcs (£g) H YaCTHIHO IPOHMKAET CKBO3b
nero (Ep):

Enan‘_‘ EA+ ER+ ED‘

OrHowenve A = E4/E;,;, Ha3bBalOT KODOUIMEHTOM MIOTTIONICHHUA,
R = ER/E,,, — xoapduurenToM orpaxenus, D = Ep/E,,, — xoaddu-
LIHEHTOM TporTyckaHusd. [y abcomoTHo yepHoro Tena A = 1. Tena, ms
KOTOPBIX A < 1, Ha3BIBaIOT cephIMU. [t abcomoTHO Genoro Tena R=1,
Juta abConoTHO npo3pavHoro Tena D = 1.

CornacHo 3akoHY Kupxroda, yaursiBaronmeMy cnocoOHOCTE pas-
JHUYHBIX TeNl K JYYCHCITYCKAHHIO W JIYYEIIONIONICHUIO, Ko2dhHUIIHeHT
AYJdeHCITyCKaHus moboro Tena MpU OnpeneIcHHOR TeMepaType U O1l-
peneneHHOU JUTMHE BOJTHEBI W3MYyYEHHMsI IPOITOPLIMOHAIEH IOTJIOIIATENb-
HOM cMocOGHOCTH JaHHOTO Tena MpH TOH Xe TeMIepaType U Toli xe
IrHe BOnHHL. TIpH fAaHHO# TeMmmeparype TeNlo H3ydaeT TeM Ooiblie
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TEIUIOTHI, YeM GOJbille OHO INMOIMONIAET JTydeld, T.€. YeM OHO YEpHEe.
HneanmpHoe aGCONIOTHO YePHOE TENO MOMIOMAET BCE NANAOLMe HA HETo
JIyYH, MO3TOMY abCOMIOTHO YEPHOE TENO W M3/MTyYaeT Haubonbliee KO-
JINYECTBO TETUTOBBIX JTyYeHi.

TTpu TepMOIMHAMMYECKOM PaBHOBECHH OTHOIIEHHME H3TYUATeNBHOM
CNOCOGHOCTH TeNa K €ro MOrOIATENLHOM CIIOCOOHOCTH HE 3aBHCHT
OT TIPHPOAEI TENA, a ABBICTCA ONMHAKOBOM 11 Beex Tel (GyHKUHEN
TEMIIEPATYPLI ¥ PABHO M3JTyYaTeNbHOM CIOCOOGHOCTH abCONIOTHO Yep-
Horo Tena E; npu Toi Xe TeMIIepaType:

Ei/A = Ey/ Ay = Ey/ 4y = By = £ (T). (1.13)

OTHoIEHNE U3NTYJaTENBHON CIOCOGHOCTH NAHHOTO Tella K H3Tyda-
TEIBHOMH CIIOCOGHOCTH abCOMIOTHO YEPHOTO TeJa IIpHU TOM Xe TeMIepa-
TYPE Ha3LIBAIOT CMenenblo YepHomsl meaa

E_C
C=E TG (1.14)

CrnenoBaTeNlbHO, HIMY4aTeNbHYIO CTIOCOGHOCTD TeNa MOXHO Ipel-
CTaBUTP KaK CTCTICHb €0 YEPHOTHI, YMHOXEHHYIO HA M3/Iy4aTeIbHYIO
CIOCOOHOCTL abCOMIOTHO YepHoro Tena: E = ekF,

CreneHb YEPHOTHI Pa3lIMYHBIX TE/T MEHAETCA OT HYJIS 1O €XMHHULBI 1
3aBUCHT OT COCTOSIHHS TIOBEPXHOCTH, MaTepHalia, TEMIIEpaTyphl M APYTUX
taxTopos.

Cnoxubiii TennoodMen. PaccMOTpeHHEBIE BbIle SBICHUS TIepenady
TETUTOTHI TIPOTEKAIOT 0OEYHO onHOoBpemMeHHO. HampuMep, xoraa teno
(MOBEPXHOCTL HArpeBa) OMBIBAETCS a30M, TO HApPSAY C KOHBEKTHEB-
HBIM TETUIOOOMEHOM UMEETCS TETNIOOOMEH Hany4eHHeM (paxuanueii).
B cuctemax oTomeHUA, BEHTIWIILMA W KOHAWLIHOHMPOBAHHS HAHGO-
Jiee 4acTo BCTpeYalonuiics cayyait
TEIUI0O0OMEHa — 3TO Nepegada Tem-
JIOTHl OT IpEIollici XUOKOCTH Ha-
rpeBacMoi cpene (BO3OMYX, XHUJ-
KOCTb) Uepe3 pasie/INTELHYIO CTeH-
Ky (puc. 1.4, a). B atom ciyyae BHa-
qajie MPOUCXONMT TEIUIO0TIaYa OT
TpeIoNICH XKHUIKGCTH CO cpenHeit
TEMIIEPATYPOI #; CTCHKE ¢ TeMIIe-
parypoit #!. Ilanee Termnora mepe-
DaeTcs B Pe3yabTaTe TeIUIONPOBOJ-
Puc. 1.4. Tlepenaya Teriots o rpe-  HOCTH CTCHKHM €€ MIPOTHBOMONOXHOM
IOILeH XHIKOCTH HarpeBaeMoii cpe-  TIOBEPXHOCTH C TeMIeparypoit ¢/ u,
Ae 1epe3 paseNUTeNbHYIO CTEHKY: HAKOHEIl, 3Ta MOBEPXHOCTb CTCHKH
a — OJIHOCJIOHHYIO; 6 — MHOTOCTIOlHYlo  OTHACT TCIUIOTY HarpeBacMoM cpene
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co cpenHeit TeMmepaTypoii f. Torna IWIOTHOCTD TEMJIOBOTO MOTOKA VLA
OIHOC/NOMHON CTeHKH ¢ yaeToM dopmyn (1.6) u (1.10) Oyner

q:_i_'_é__, (1.15)
1 & 1
— -4
o A Oy

rae o; — K03b(@ULUHEHT TeIIo0TIayM OT TPCIOLLCH XIIKOCTH JICBOM
(cM. puc. 1.4, @) TIOBEPXHOCTH CTEHKM; 8 — TOMIMHA CTEHKH; A —
K05 OULIHEHT TEIUIOMPOBOTHOCTH Pa3NeNUTeNbHOM CTEHKH; 0p — KO-
3(GbULMEHT TEIUIOOTAAYM OT TPaBOH MOBEPXHOCTH CTCHKU HArpesa-
eMOi1 cpene.

Ecmi opobb I——%T 0B03HauUKTE GYKBOIt k, To ¢opMyna 1
oy ;\. Cly
HoacYeTa KOMMYECTBa TEIUIOTHI, TepenapacMoil yepe3 IUIOIaib F3a
BpeM#a T, IPUMET CIEAYIOMIHA BUIL:

W =qFt=k(t-t)Fr. (1.16)

BenuuuHy k HasbIBAIOT Koa@puyueHmom menionepeoau [uaMepsieT-
cs B Br/(M2-K)], a 06paTHYIO €My BEIUIUHY — NOAHBIM MEPMUHECKUM
conpomugnenuem menaonepedadu Ry =1/k = Yoy + /A + Yo,.

EC/IH pa3neMTeNbHas CTEHKA COCTOMT U3 HECKOJBKMX CIIOCB, Ha-
npumep U3 Tpex (puc. 1.4, 6}, TO IIOTHOCTD TETJIOBOrO MOTOKA € yHe-
tom ¢opmyn (1.7) u (1.10) Gyzmer

‘1"28 -, (1.17)
1 8 8 9

— e 23—

0‘1+}~1 A Ao

q=

a x03hPHILHUEHT TEIUTONEpeaaYn

- L (1.18)
Sl S T
Oy }"l lz Ay Oy

B MHOTOUKC/IEHHBIX TEIUIOOOMEHHBIX YCTPOHCTBAX, IIPHMEHACMEIX B
mo6oit 06N1acTH MPOMEBILUICHHOCTH, B TOM YHCIE B CHCTEMax omye-
HMSI, BEHTWISIIIHHA M KOHIHLHO! >-
LIECCOM 4BJIIETCS TETUIOOOMEH | 1-
J100GMEH Ha3bIBAIOT me



1.3. HasHavyeHKe K KOHCTPYKUMUA KOTENbHbIX YCTAHOBOK

KoTenpHas yCTAaHOBKA CIYXHKT AJ1% BHIpabOTKY IMapa ¢ 3aNaHHBIMU
TapaMeTpaMu ISl HapoBLIX ABHraresieil (TypOKH, IOPUIHEBEIX MaliHH),
a TaKKe U9 HYXJX APOH3BOACTBA HJITH OTOIUIEHUs.. B 3aBHCHMOCTH OT
Ha3HAYEHMS KOTeJBHBIC YCTAHOBKM OBIBAIOT 3HEpreTuueckye (oGomy-
JKMBAIOIIUE 3JIEKTPUYCCKIIC CTAHI[HH ), IPOM3BOACTBEHHBIE, IIPOM3BO/I-
CTBEHHO-OTOMUTENBHBIC H OTONMTENbHEIC. HazHaueHHe KOTenbHOM ye-

TAHOBKHM OOYCIOBJIMBACT €€ MIPOM3BONUTENBHOCTE H HAPaMETPHl BHIpa- -

faTeIBagMOro mapa.

HcxomHBIM pabouyuM TeJIOM IS TIONMYYEHUS Iapa B KOTeTBHOH yc-
TAaHOBKE SIBJIIETCS. BONA, & HCXOTHBIM HOCHTENEM SHEPTHH — TOIUIHBO.
Temnota, BHLIEASAIONIAACS TIPY CKUTAHUH TOIUTHEA, TIEPEaeTCs 4epe3
MeTAUTHYECKHE TOBEPXHOCTH TEIUTOOOMEHHBIX anMapaToB BOJE U Tapy.
OCHOBHBEIMHE COCTAB/IAIOLIMMH TIpoLiecca MPOU3BOACTBA Mapa B KOTENb-
HBIX YCTAHOBKAX SBJISIOTCS! TOpEHHE TOTUIARA, TEILTOOOMEH MeXITy Mpo-
JYKTAMHU TOPEHHsT B paboyrM TeJIOM ¥ 0Opa3oBaHKE Iapa.

KoTenpHast yCTAHOBKA COCTOMT U3 KOTENBHBIX arPEraToB U BCTIOMO-
rareJIbHBIX YCTPOUCTB.

K OCHOBHBIM 3/leMEHTaM ODOpDYNOBaHHS KOTCABHOM YCTaHOBKU
(puc. 1.5) oTHOCATCS:
nmapoBoil koten 7 — obOrpeBacMBIi TOIMMOYHBEIMH Ta3aMH 3a-
KPBITEIH TEIUTOOOMEHHBIHM anmapar, CIyXaruii Ui oaydyeHUs. Hachl-
weHHOoTOo Hapa gasneHueM Oosee 1 MIla, Hcmons3yeMoro BHE CaMOTo
ammapara;
TONKa O — TOIIHUBOCKMUTAIONIEE YCTPOHCTBO, B KOTOPOM TIPOMC-
XOAMT BHUIENEHHME TEIUIOTH B IpoLiecce TOpeHus TOTUIUBA;

napomneperpesarens §— oborpeBacMEiif TOMIOYHBIMH ra3aMu
TEI000MEHHBIA aniapar, NpeaHa3HAauCHHBINA JJisl meperpeBa Hachbl-
IEHHOTO T1apa;

3KOHOoMalizep 12 — TermmooOMEeHHBIN anmaparT Jis TOAOrPeBa
TUTaTeNbHOM BOAH! (10 ©¢ MOCTYIUIEHHS B KOTEN) 3a CYET HCTIONb30Ba-
HHS TETUIOTHI IIPOXYKTOB CrOpPaHUs;

BO3JAYXONOAOrpeBaTeNnb 14— TeIIOOOMEHHBIH annapaT ais
MOJOTpeBa BO3dyxa (mepeld €ro MOCTYIUIGHHMEM B TOIIOYHOE YCTpOii-
CTBO) 32 CUCT MCIIONB30BAHUS TEIUIOTHI IIPOIYKTOB CrOpaHHs.

COBOKYITHOCTb NEPEYUCICHHBIX BHINIC OCHOBHBIX 3JIEMEHTOB 000-
PYHOBaHMSA INPCACTaBASACT CobOif KOTeNbHBINM arperaT (cokpa-
LIEHHO KOT/IOArperar).

K BcrroMoraTeNbHBIM 3JIeMeHTaM 060pyIoBaHUs KOTENBHOI yCTa-
HOBKH OTHOCATCH.:

TATOBASI YCTAaHOBKAa, OTCaChIBalOlllasi IIMOBBIC Ira3bl M3 ra3o-
XONIOB KOTJIOArPEraToB M BHIOpacHBAIONUIas X Yepe3 ALIMOBYIO TpYGy 17
B aTMOocepy;

IYTheBasd yCTaHOoBKa, NPSACTARIAONIAd co00ii BEHTHIATOD 15,
KOTOpBI HarHeTaeT BO3AyX TI0 BO3AYXOIPOBOIAM B TOIIKY;
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Puc. 1.5. KorenbHasi yCTaHOBKA:

21 20

22

24

H-
bHOH

: 23 — 1makossA

MonHvenposo; 19 —

9 — MApONPOBOJL HACKILLE

oAUl TOTIABA B TOTKY; 5 —
13 — TpyGONPOBOA ITATATEN

enk;

— 30/10BO¥ OyHKED

pas TpyOa; 16 —

3KoHOMait3ep;
17 — peMo!
3 22

8 — naporneperpesar
i

BaHHs TATH

BaroHeTKa A yAaJeHHs upraka M 30J7bL

OIUTUBA; 4 — MEXaHU3M I

HbIi{ HAacoC

naposoit KOTel,;
16 — pyUTaTesbl 3

3 — GyHKep WIS T
BUTEND, 12 — BOASHO!

i
11 — TBLUIE30N0YNO!
— NOBOPOTHAA 33CNIOHKA PETYIHPO

BEHTWIATOP;

otnos; 21
Gyukep; 24 —

— METaJTHUECKas peLUeTKa;
BepTHKATBHO-BONOTDYOHE!

034 TOIUTHBA; 2
6 — TomKa; 7 —
‘15 — nyTHeBOH

erpeToro napa,
Gopos; 20 — GOPOB OT APYTHX K

14— mwxononorpesa'ren

Horo napa; 10 — TapornpoeBOA nep
BOZbI;
cGOpHBIHA

] — BaroHeTKa [jId NOAB
KOJIOCHUKOBasA peuleTka;
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MUTATCABHAN YyCTAaHOBKA, COCTOALIAS U3 MHTATEIBHEIX Ha-
CocoB 16 U TPyGONPOBOAOB, NMpenHASHAYEHHDIX 7S MMATaHUS KOTJIO-
arperaTtoB BOIOIA;

BOLOMOATOTOBMTEAbHAS YCTaHOBKaA, NpeIHa3HAYeHHAS
ML XMMUIECKON OYHCTKHM MUTATEBHOMN BoMbI (Ha puc. 1.5 He MokazaHa);

TapoNpoOBOAB — CTATbHEIE TPyGOnpoBons 9 u 10 mus TpaHc-
TIOPTHPOBAHHA TIapa COOTBETCTBEHHO MEXIY 3NEMEHTAMM KOTJIOarpe-
TaTOB M OT KOTIOArpPeEraToB K MoTpeGuTensm;

TONAWBONMOJaKUlee YyCcTpoicTBO (BaroHeTka) 1 — mist
HOaH TOIUTHBA C TOIUTMBHOTO CKJIafa B KOTENBHYIO;

TONNUBHBU OYHKEp 3 (TOIUIMBOXpaHMIHLIE) — JUIS obpaso-
BaHMA HEKOTOPOTrO 3ariaca TOIUIMBA B KOTENBLHOIA;
3ofoynansouiee YCTpOUCTBO (INEMEHTH 22...24) — nns
YOQUICHUA W3 KOTNOAarperaTos 3056l M LLUIAKOB U TPAHCIIOPTHPOBAHUS
HX 13 KOTENbHOHN Ha OTBAIHI;
30JNOyNaBNINBAOIEe YCTPOMUCTBO — ammaparsl /] mis
Y/IAaBTUBAHWS JIETY4eH 30Nl U3 ABIMOBBIX Ta30B HA BBIXOAE MX H3 KOT-
7I0arperaToB B LENAX GOPLOH € 3aCOPEHHEM OKPYXKAKOMIEH Cpensl 9ac-
THLAMH 307Ibl, BBUICTAIOIIMMH H3 IBIMOBBIX TPYG.
TIpON3BOIMTENBHOCTE KOTENBHON YCTAHOBKY CKJIAILIBAETCS U3 TIa-
POTIPOH3BOAUTENILHOCTH OTAENBHBIX KOT/IOB, BXOJSIINX B ¢€ COCTAB.
flaponpouseodumensrocmy komaa — 3T0 KONUYECTBO mapa (B TOH-
Hax WM KIIOTpaMMax), TIPOM3BOIUMOTO KOTIOM B EAMHHMILY BpEMe-
HH. DTOT nmapaMeTp 0603Haval0T GykBol D 1 H3MEpSIIOT B T/4, KI/4
WK Kr/C.

BaxHolt XapaKTepucTHKON KOT/Ia sRiIsieTcs €r0 IOBEPXHOCTH Ha-
rpeBa F, uamepsieMast B KBaJIpaTHBIX MeTpax (M2).

Hosepxrocmoio nazpesa KOTNa HA3BIBAIOT TUTOLIAME BCEX TIOBEPXHO-
CTelt METAUTUYECKHX CTEHOK, OMBIBAEMBIX C ONHOMN CTOPOHBI TOPAYHU-
MM Ta3aMi, a ¢ ApYyroii, — pabouum TenoM (Bomoit miIu MApOBOASTHOIM
cMechio). TToBepXHOCTL HarpeBa OGBIYHO MONCYHTHIBAIOT CO CTOPOHEI,
oborpeBaemoii rasamu.

TToBepxHocTs Harpesa, monyyawmas TeTUTOTY INIaBHEIM 06pa3zoM B
PE3YIBTATC HTYYEHHs IUIAMEHU MITH TOPSILUETO C/I0Sk TOIUIMBA, HOCHT
Ha3BaHHe paduayuonnol. PaguaronHble TIOBCPXHOCTH HarpeBa, BOC-
HPYHHMAIONIHE TEIUIOTY HCKITIOUMTENBHO 33 CYET MATYIEHMS B TOTIKe,
Ha3LIBAIOT monouHsimMu sxpanamu. IIOBEPXHOCTH HarpeBa, KOTOPOIL Ter-
J10Ta NEPEAACTCS IIABHBIM 00Pa3oM B pe3y/bTaTe COPHKOCHOBEHIS C
OTOH TOBEPXHOCTHIO TOPAYMX ABHKYILUXCH rasoB, HOCHT Ha3BaHHE
KoHneexmueHoli.

BoporpeitHele KOTNBI yCTaHABNMBAIOT Ha T3 (cm. moapasn. 1.5)
A1 TIOKPBITHSA MIMKOBBIX HATPY30K B TEMAOMUKAIMOHHbIX CHCTEMaX, a
TaKXe B PAHOHHBIX M 3aBOACKUX KOTEJBHBIX B KAYECTBE OCHOBHEIX HC-
TOYHHMKOB TETVIOTBI B CHCTEMaX LIEHTPAITH30BAHHOTO TEIUIOCHAGKEHH.,
Kotne! nipencrasmsior coboii NIPSIMOTOYHBIC arpPeraThl, IOOOrPEBAIOIIHE
HETIOCPENCTBEHHO BOAY, LIUPKYAUPYIOLLYIO B TETUIOBBIX CETSX. B MHKO-
20

Ta6nuua 1.1
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GoTe Ha yIiie, B 3RAMEHaTeNle — Ha ra3e ¥ MasyTe.

asi IUTOLIANE NOBEPXHOCTH HAIPeBa.

Mpumeuanus: L. B ckobkax ykazaHa yC/IoBH
2. B uucnuTene yKasaHa MOLIHOCTb KOT/a NPy pa
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T Ta6avua 1.2
CXHHICCKHE XAPAKTEPHCTHKH MANOMETPAKHBIX KOTJIOB

Temnopas
Mopepx- | MOLIHOCTS, KBr, Pasmeprr, mm
Tun HOCTB TIPH CXHTEHMM | gpeno
KOTna | Harpesa, CEKLIMit Mecca,
M2 xupkoro | TPHAPOL- “
Tormea | HOTO JHnvina | Hupuna | Bricora
rasa
Crans- 0,87 11,6 11,6 — 580 780
2 : : : 370 | 100
HTOé{: KB| 1,06 14 14 — 675 850 410 130
(TC) 1,2 17,5 17,5 — 695 | 1070 | 420 175
Yyryn- | 1,67 19,8 | 19,8 4 | 265| 450
2 , , s 1040 278
HBblit 2,11 24,4 24,4 5 355 | 450 1040 | 322
YM-2 3,83 46,4 46,4 9 805 450 1045 | 497
4,23 52,5 52,5 10 895 450 1040 | 539

BOM DEXMME OCYILECTRIISCTCS IONOTPEB CETEBOI BOXBI IO TEMIIEPATy-
pHl OT 104 10 150°C, a B ocHOBHOM pexatme — ot 70 o 150 °C.

1S TEIOCHAOXEHHST OTIETBHBIX KOMMYHa/TBHO-OBITOBBIX 3MaHUit
WJIN MX TPYMNBI BBIMYCKAIOT YYTYHHBIE CEKUMOHHEIE KOTITHI, TEXHUYE-
CKME XapaKTepPHCTHKH KOTOPBIX MIPUBEAECHE! B TaOI. 1.1. MakcyMatbHOe
paﬁoqes, AaBjIeHWE B TakMxX KoTnax — 0,6 MIla, remnepatypa Bogsr —
no 115°C. KoTnsl paGoTaloT Ha KaMeHHBIX YITISX 1 aHTpauurax. Ipu
060pYIOBAaHNN KOTIIOB COOTBETCTBYIOLIUMU TOIUTUBOCKUTAIOMIUMHA
YCTPOWCTBAMHM MOTYT MCIIONB30BATHCS TIPUPOAHBIE Ta3Hl M TOIIOYHELL
MasyT, TeTIOBas MOLIHOCTD KOTJIOB B 3THX CIIY4asX BO3PACTALT.

13 CHCTEMaX OTOTUICHHUS Y TOPSTYEr0 BONOCHAGXKEH ST HeGOMBLLIMX 311a-
HUH TIPUMCHAIOT MAOMETPAXHBIE CTATHHBIE W YYTYHHEIE BOIOTpEH-
Hble KOTJIHI (Tabj1. 1.2), paccuntaHHble Ha pabouee nasaenye 0,2 MIla
H TeMrepaTypy Boasl 90 °C. ’

1.4. Tennoo6meHHbIe annapaThbl

YcTpoiicTBO, B KOTOPOM IPOMCXONUT MPOLECC HAarpeBaHWsA WIN
OXJIAXICHUS, T. €. OCYIUECTBIISIETCS: IEPEXOM TEIUIOTHL OT OHOTO TETUIO-
HOCHTEJISt K IDYTOMY, Ha3bIBAIOT Ment000MeHHbIM annapamonm.

Tlo mpyHUMMY feficTBUA TeILT0O6MeHHbIe arnnapartsl pasiuesioT Ha
PCKYTICDATUBHEIE, PETEHEPATUBHEIE, CMEIIMBAIOIETO THIIA U C BHYT-
PEHHUM TEIUIOBBIICIICHUEM.

B pexymepaTuBHBIX anmapaTax (momorpeBartensx) nepenada
TETITOTBL OT TPEIOIIETO (TOPSYEr0) K HArpeBaeMOMY (XonomHoMy) Tem-
JIOHOCHTEJIIO TIPONCXOANT HETIPEPLIBHO Yepe3 PasieNsoUyIo X CTeH-
Ky. IIprmepom Takoro anmapata MoXeT CIIyXMTEL BOTOBOISHON o10-
rpeBaTens (puc. 1.6), B KOTOPOM HarpeBaeMas Bofa IBIDKETCS BHYTpH
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Tpy6OK 6, 3aKpeTUIEHHBIX B TPYOHBIX JOCKaX 3, a B IIPOCTPAHCTBO MEX-
Ny TPYOKaMH, OrpaHMYeHHOE KOXYXOM 4, TIOCTYNAeT ropsas BOIA.
OHa IepeliaeT yepe3 CTEHKH TPYO TEIIOTy XONONHOM BOIE.

B pereHepaTHBHBIX amIaparax OHa Y Ta Xe NTOBEPXHOCTb OMbI-
BaeTCs MTONEPEMEHHO TO TPEIOLIMM, TO HArPEBAaEMBIM TEIUIOHOCHUTEICM
(HaTmpuMep, B HacaJxax JOMEHHOH neun). Tak KaK B peKyIePaTHBHBIX
¥ pereHepaTMBHBIX TIONOrPEBATENAX TIPOLECC MEPENayd TEMIOTh BCE-
I71a CBsI3aH C [TIOBEPXHOCTBIO HArpeRa, TO 3TH arfiaparhbl Ha3biBalOT TAKKE
NOBEPXHOCIMHbIMU.

[Ipolece TEMIOOTHAYM B anraparax CMeLIWBAlOMEro THMa
TPOVCXOIMUT ITyTEM HETIOCPENCTBCHHOIO CONPUKOCHOBEHHUA U CMEILIC-
HHS TOPSTYETO M XOJIOIHOTO TETIOHOCUTENEH. DTH arlapaThl IIPUMEH -
10T, Hallp¥MeD, JUIS OXJIAXACHMs WIKM HarpeBaHWs BOABI B IIOTOKE BO3-
myxa iy rasza. K HuM oTHOCATCA GallleHHsIe OXJTanUTENIH (rpamupHwM),
JleaspaTopbl, CKpy66epsl U Ip.

B TeruiooOMeHHBIX anmapaTaXx ¢ BHYTPEHHHUM TEMJIOBBINC-
NeHHWeM He nBa, Kak OObIYHO, a OAWH TEIUIOHOCHUTENIE, IIPU 3TOM
TeIUTIOTA BLUIENSETCA B caMOM armapate. [1o SToMy npuHIMNy paboTa-
JOT DNIEKTPOHAIPEBATENY, SIEPHBIE PEAKTOPH! M APYTHE YCTAaHOBKH, Aeii-
CTBHE KOTOPHIX CBSI3aHO C BBIICJIEHNEM TETUIOTHL.

B HacTodllee BpeMs HaubOJIbIIEE PACIIPOCTPAHEHHE MOy HITH DEKY-
neparuBHble anmaparhl. [Ipy ux paspaboTke MPUMEHIOT JBa BUIA pac-
YETOB: KOHCTPY K TH BH Bl i1, IMEIOLIMIA LIENIBIO OTIPENECIICHHE TIOBEPX-
HOCTM HarpeBa F TIpOEKTHpYyeMOTO ammapara, ¥ MOBEPOYHBIH —
JUISL OTIpEeIeHHs BO3MOXHOCTEH yXe CIIPOSKTHPOBAHHOIC aMapaTta.

TTpu pacueTax B 000MX CITy4asx UCIIONB3YIOT YPaBHEHMsA TCILIOBOTO 6a-
JIAHCA M Temonepenayi.

Eciam 0603HaunTh G, — MACCOBHIA PAcXoi MepBOro (IPEloIIero)
TeILIOHOCHTeNs, KT/¢; G, — MacCOBBIA pacxol BTOPOTo (Harpesae-
MOI'C) TEIUTOHOCHTENS, KI/C; #; U f; — COOTBETCTBEHHO TeMIMeEpa-

TYpHI TPEIOLIETe TEIUTOHOCHTENS Ha BXOJe B TETUIOOOMEHHBII amma-
paT ¥ Ha BEIXOJE U3 Hero, K; #, M t; — COOTBETCTBEHHO TeMIIEpaTy-
DBl HATPEBAEMOTO TEIIOHOCHTENIS Ha BXONE M Ha Bbixole, K; ¢,
¢;» — COOTBETCTBEHHO YHENbHbIE CPEIHHUC MACCOBBIE TEIUIOEMKOCTH
[pY TOCTOSHHOM [aBICHUH TPEIOIIETO W HArpeBagMOro TETUIOHO-
curtenst, JIx/(kr-K); 0, — TEmwIOBOH MOTOK OT IPEIOIIETO TECIUIOHO-

Puc. 1.6. BomosoaaHoii rmo-
JOrpeBaTens:

1 — maTtpybok BXxOjfa Harpe-
BaeMol BOAbI; 2 — KPBIILUKa;
3 — TpybHasa Jocka; 4 — Ko-
Xyx; 5 — meperopouku; 6 —
Tpy6KK; 7 — naTtpyGoK Bxoaa
rpeiolliedl BOjbl
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Puc. 1.7. Cxema neitxenus u rpadMK M3MEHEHHS TEMIEPATYD TETIOHOCHTEICH:
@ — TIPOTHBOTOK; § — TIPSIMOTOK

CHTeJIsT K HarpesaeMomy, BT, To ypasuenue menaosozo 6aranca 6ynet
VMeETh BHJ

On = Gic, (- 1) = Gycpa(ts - 1), (1.19)
a ypaererue menaonepedauy —

O, = kFAt, (1.20)

rie k — xoadGuLEeHT Temoneperaun (cM. mompas. 1.2); At — cpen-
HUI TeMIEpPaTyPHBI Harop.

I'petommii TeruroHoCHTENE TPU IBHKCHUH T10 armiapaTty oxIaxkaaeT-
Cs, @ HarpeBaeMelif — HaoGOPOT, 1I03TOMY TEMIIEPATYPHBIN Harmop, 7. e.
PasHOCTb TEMIIEPATYp TEIUIOHOCHTENEl, MEHsIETCS 110 JutnHe L Termio-
0OMeHHMKa. Cpenunit TEMIIEPATYPHBIN HAaMop At = ¢, — t,, Tie hnty—
COOTBETCTBEHHO HEKOTODHIE CPEIHHE TEMIICPATYPBl IPEIOLIEN0 U Ha-
IpCBAaE€MOIo TEIIOHQOCHUTENE.

B 3aBHCHMOCTH OT HanpaBIeHYs IBIXKEHHUS TOTOKOB TEIUIOHOCHTE -
JieH pa3uIaoT TEMIOOGMeHHEIE arnmnaparsl ¢ MPOTUBOTOKOM, Iapaj-
JICTIbHBIM, CMELUAHHBIM U MEPEKPECTHLIM TOKAMH.

Ilpn nporuBoTOKe nBUXKEHHE TEIVIOHOCHTENIEH BCTpEYHOE
(puc. 1.7, a); ipy mapanneIbHOM TOKe (TpsAIMOTOKE) Tperommwi
W HarpeBaeMBIil TEIUIOHOCHTEH JABYDKYTCS BHONb TIOBEPXHOCTH HATpeBa
B OIHOM HarnpaejIeHuH (puc. 1.7, 6); Ip¥ CMEMIAHHOM TOKE HMe-
YOT MECTO B PaTMYHBIX YACTSX TOBEPXHOCTH HArpesa o6a CITy4as JBIDKe-
HUS, aTpn MEpEeKpPeCTHOM TOKE TIpelomas 1 Harpesaemast Kun-
KOCTH IBIXYTCS TIOZ IPSIMBIM YIJIOM JIPYT X apyry. Hanbonee pacrnpo-
CTPaHCHHBIC CXEMBI TEIUIOOOMEHHHMKOB TIPY TIEPEKPECTHOM TOKE TIOKA-
3aHH Ha puc. 1.8.

TIpousBenenne Gc, = 0 Ha3bIBAIOT 800AHWIM SKEuearenmonm. Vs ypaB-
HeHus (1.19) monyuaem:
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T. €. U3MEHEHHE TeMITEpaTyp TeIIo- ,1
HocUTeNIel B TETUNIOOOMEHHOM arfl- a 6 g 2
OITOPIIHOHAITE-

?lzp:;;ﬂ?{i?;?l?nggaﬂeﬁg‘gm Puc. 1.8. BapuaHThl HCPCerC’I:HI:IX
IIpu ucronL30BaHIUH YPaBHEHHS TOKOB B TEIUIOOGMEHHHKAX: .

(1.20) Hago MpeABapUTENbHO OIl- g — OXHOXOHNOBOM; 6, 6 — ABYXXONOBBIX,

PENE/NTE CPEAHIOI0 PASHOCTh TEM- 2 — TPEXXOHOBOM

neparyp (CpexHui TeMIIepaTypHBIH

Harop):

Ar = Ao = Bl (1.21)

- At,

2.3 g =-Bx

3 lg A
rae Aty ¥ Aly,, — PasHOCTh TeMmIlepaTyp IPEIOLICTO W HarpeBaeMoIiz
TEIUIOHOCHTENIEHl COOTBETCTBEHHO Ha BXOIE B TEIUIOOOMECHHHK M

BBIXOJIE W3 HETO. A
Orcrona cpelHHi TeMIlepaTypHbLi Harop i Ciiydasl IpsMOTOKa

Ay = (i-5) _t(t_‘ - 4), (1.22)
231g5—3
h-h
a JUisi IPOTUBOTOKA
Abpor = (- t;)_,(’f—,,t;). (1.23)
e h-h
231g5,— 2

Lh-t

Dt GOpMyNH CIIpaBe/JIUBLE JIMIIL TP YCIOBMH, YTO BOASAHBIC 3K-
BUBUICHTHL ) ¥ ®; ¥ K03 UUMEHT Teruonepeayn k He MeHAIOTCH
Mo JUTMHE TeIDI00OMEHHMKA.

Puc. 1.9. Tpaduk M3MeHEeHUS TeMIIEPaTyp IPEIOLIET0 H

HArpeBaeMoro TeIUIOHOcHTenel Mo xomy (1o JMHe L)

TeII00OMEHHOrO afnapara, KOria IpelomMil TEmIoHO-
CUTeb — HACBIILIEHHBIH 1Map




Ecmn At Mano omimuaercs ot ALy

TO CPEAHUIA TEMIIEPATYPHBIN HAMOP MOX-
HO paccyuTaTh mo popmysie

_htt H+f
2

ITonyyeHHBIil pe3ynbTaT GymeT mpa-
BHIIBHBIM, €CIIH M3MEHEHUE TeMIepaTyp
KaXIOTro U3 TEIUIOHOCHUTEJIEN IIPOUCXOIUT
MO TMHEHHOMY 3aKkoHy. OIIMOKA OT 3aMe-
Puc. 1.10. Cxema omHoxomoso- P CpenHeit TorapubMHIecKOoH pa3sHOCTH

TO BO3AyXoMonorpepares  TEMIEPATYD CpemHeapHdMeTIdecKoil rpy
0,5< Al

B TennoobMeHHEIX anmapatax npoﬁ%omx bonee

BBITOZIEH, Y€M TIpsA-
MOTOK, TaK KaK B MPOTUBOTOYHOM TEIUIOOOMEHHUKE MOXHO CIUIbHEE
HaTPETh XOJIOOHBIM TEIUIOHOCUTEND U OXJIANUTh TOPSYMIA.

Ecnu rpeloiuM TerutoHocHTeNeM SRIISeTcst HaCHILUIEHHBIH TTap, TEM-
nepaTypa KOTOPOro OCTAETCSl MPH TEIUIOOOMeHe HEeM3MEHHOR ’(npo-
LECC OTAaYM TEIUIOTEI OT TMapa MpOTeKaeT NMPH MOCTOSHHOM aBiie-
HHUH), TO TpadyK H3MEHEHMS TEMIIEpPaTyp paboYMX TeNl B TETUIOOGMEH-
HOM amnmapare OyneT uMeTh BUA, MOKA3aHHEIA Ha puc. 1.9,

CpenHuit TeMepaTypHBIit Hanop s ciiy4asi, KOrjia OnUH U3 Tel-

JIoHOCHTeNel (KOHAEHCHPYIOIIHIACS TIap WIM KUISIAs BOJA) HUMeeT
TIOCTOAHHYIO TEMIIEPATYPY f,, HAXOIAT 10 GopMye

At (1.24)

< 2 He mpeBHILAET 4 %.

fr-t

t= . (1.25)
231gln "t
H ™2

Ha puc. 1.10 mokasaHa cxema BO3OYXOIIONOTpEeBaTENsT KOTENBHOIM
YCTaHOBKM, B KOTOPOM TODPSYMI ra3 OBMXKETCS MO Tpy6aM, a Harpe-
BacMbIA BO3IYX OMBIBAET 3TH TPYOhl. M306paxe HHEBIH I'[OI[O’I"peBaTGJ'IL
ABJIAETCSA OMHOXOMOBRIM C ITEPEKPECTHBIM TOKOM. [BYX- M Tpexxono-

BOU MEPEKPECTHEIN TOK MOXHO
) TIOIYYUTh, TIPUMEHAS H
MaKeToB TPyoO. P FEROTRIES

1.5. UCTOMHMKM TennoTkl B CUCTEMAaX TennocHabxeHus

CxeMy TEmIOCHa6XeHUsT 17151 TIPOMBILLTEHHBIX MIPENINPUSITHI Clie-
IyeT BHIOMPAaTh UCXONA U3 YCIOBHIT 0beCedeHIs HanexXHOCTH, 3KOHO-
MUYHOCTH W HEMPEPHIBHOCTH TIOAAYM TETUIOBOM 3HEpruu c’ YYETOM
BO3MOXHOCTH TEKYLIMX U3MEHEHUH B poLiecce MPOM3BONCTBA. JIOMK-

HBI OBITh TAKXKE MPETYCMOTPEHEI
: YCJIOBMA 1S PACLUMPEHUS COO -
HHUHA TEIUIOCHAOXEHU. P pe pyxe
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BbI6Op MCTOYHUKOB TEIUIOTH, PEXMMAa MX paboThH U IVTAHMPOBAHUE
TeTDIOCHAGKEHNA IIPOU3BOISAT HAa OCHOBAHMM CYMMApHBIX YaCOBBIX,
CYTOUHBIX M FONOBBIX PACXONOB TETUIOTH. I71aBHas 3a7a4a MpU MPOeK-
THUPOBaHUM CHCTEM TETUIOCHAOXEHMA — OMNpefie/ieHie pacieTHRIX TEM-
JIOBBIX HArpy30K MOTpebUTeIel TEIUIOTHI.

Onpeneius rogoByl0 NOTPeOHOCTL B TEILIOTE ST OTOIUIEHUS, pe-
UIAIOT BOTIPOC O €€ UCTOYHUKAX. TaKM MCTOYHMKOM MOXET OBITh paii-
OHHAs WIHM 3aBoncKas KoTelbHas. OOBIYHO 3aBONCKME KOTEIBHBIE CO-
opyXaloT Juisi obecriedeH s TETUIOTOH He TOJIBKO CaMOro MpEnfIpus-
THS, HO U GIM3NEXAUINX MOTpeOHTENeH.

B 3aBMCHUMOCTH OT XapaKTepa TEIUTOBBIX HArpy30K KOTEJIbHEIE yCTa-
HOBKH, KaK Y€ OTMEYanoch B mofpasy. 1.3, moapasnensior Ha:

OTOINMTENDHBI €, BHIpabaThIBAIOIIKE TETUIOTY I CUCTEM OTO-
[UTeHUs, BEHTHJISILIAM M TOPSYEro BONOCHaOXEHMS,

NPOU3BONCTBEHHO-OTOMUTENBHE € — JUISL CHCTEM OTO-
IUIEHWS, BEHTWIALMH, TOpAYEro BOLOCHAOXKEHUSA W JUIS TEXHOJIOTH-
YeCKMX LIeJIeH;

MPOU3BONCTBEHHBIe — I TEXHONOTMIECKHX LIENIeH.

Terwi10BEIe HATPY3KH NPU pacueTe KOTeMbHBIX H BRIGOpe 06opynoBa-
HUSI HYXHO OMPENENATE IIaBHBIM 00pa3oM Ul CIEIYIOINUX PEXUMOB:

MaKCHMAIBHO 3UMHUII — I cpemHel TeMIlepaTyphl HapyXHOTIo
BO3IyXa Haubomee XONOMHON MATUAHEBKH, TI0 3TOMY PeXUMY OIpene-
NsieTcs pacueTHas TEIUIOIPOU3BOIUTENBLHOCTb KOTEJIBHOM;

CPENHHUH 33 OTOMUTENBHBIN TEPUON — VIS CPEMHEH TeMITeEPaTyphl
HapyXHOI0 BO3IyXa 3a OTOMMTENBHBIA MepHox;

JIETHUI — OTPENE/IAETCS PACXOMOM TEIUIOTH Ha TEXHOJIOTMIECKHE
1IETTH U ropsidee BOIOCHA0XEHME.

YHCII0 YCTAHABIHMBAEMbIX KOTETBHBIX arperaToB He NO/DKHO OBITh MEHb-
1€ ABYX M 6oMblile YeThipeX—IecTd. Kak nmpaBuio, crnenyeT ycTaHaBIH-
BaTh OMHOTHITHBIE arperaThl ¢ GIMHAKOBOM TEIUIONPOH3BOMIUTEIBHO-
c1h10. [Ipu Mano KoeOmoLecst TEIIOBOM Harpy3Ke NPETIoYTEHHE HyX-
HO OTHABaTh KOTENBHEIM arperataM ¢ O60Jbleil TPOU3BOMUTE/IBHOCTHIO.

B oTomuTeNbHO-MPOU3BOACTBEHHBIX U TPOU3BONCTBEHHBIX KOTENIb-
HBIX PE3epBHbIE KOTENbHBIE arperaThl YCTAHABIMBAIOT B TEX CAyYasX,
KOrma Mo YC/IOBMSM TEXHONOFHYECKHX MPOLIECCOB IMEPEPHIB B TEILIO-
CHAOXEeHUM He NOIIycKaeTcsd. B OTOMMTENBHBIX KOTEJIBHEIX PE3¢pPBHEIE
KOT/IEI HE YCTaHABIMUBAIOT. :

B 3aBHCHMOCTH OT THITa KOTJIOB KOTENBHEIE TONPA3IeNAoT Ha BOIO-
rpeifHEe, mapoBble 1 KOMOMHUPOBAHHBIC (cMeIaHHBIE).

CrpyKTypHast CXeMa TEeIUIOCHa0XeHH s OT BOMXOTpe HH O U KOTelb-
Holk mokasaHa Ha puc. 1.11. IlupKynpyionias mpy MOMOIIY HacocoB 3
cereBas BoOa IMOCTYIIaeT B BOMOTPeiHBIE KOTIBI, HarpeBaeTCs 1 BHOBD
HAIpAB/ISETCA B TETJIOBYIO CETh. il BOCTIOJIHEHUA YTEYeK U Boxopaszbopa
B CETh MOGABISAETCS BONA OT YCTAHOBKM XAMBOXOOYHMCTKH (XBO) 7.
[TpoiiIs TpeNBaPUTENBLHO Aeadpanuio (Ha PUCYHKe He MOKa3aHo), N0~
GaBOYHas (IIONMMTOYHAsS) BOAa HACOCOM 6 Uepe3 PEry/IATOP MOAIUT-
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Puc. 1.11. CrpykrypHas cxeMa paiioHHOTO TeIUTOCHAGKEHHS OT BOJOTPEIHOM
KOTEJIbHOI:
@ — HENOCPENCTBEHHOE (3aBUCHMOE) TIPHCOEIMHEHHE, 6

. — HE3aBHCHMOE MPHCOEINHE-
HHe; I — cucrema ropsiero TefocHabXenust; /7 — cucTeMa OTOIUIEHHS M BEHTHIS-

'1(1;114; II; =~ CHCTEMA OTOIUIEHHUS U Apyrie BUIbI TEIUIONOTpe6neHus;  — BOZOIpetHbIH
TET;, < — PELMPKYIAUMOHHEIA Hacoc; 3 — ceTeBoi Hacoc; 4 — IPA3EBHK; S — pery
. ’ B
JATOp TIONITHTKH; 6 — noanuTouHkIH Hacoc; 7 — YCTAaHOBKAa XHMBOJIOOUYHCTKH

KH 5 ToaeTCA B CeTh. [T MOBBIIEHUST TEMITEPATYPH BOABI nocrymna-
IOIICH B KOTJIBI, 10 3HAYCHUH BHILIE TOYKH POCH (C LIEJIBIO n,penompa-
LIEHUST CEPHIICTOM KOPPO3UH MTOBEPXHOCTEH Harpepa) IIpMMEHSIOT TaK
Ha3BIBaEMBIN PELMPKYIAIIMOHHBIN HACOC 2, TONAIONIMil TOPSIYYIO BO,
U3 JINHAX T10CJIE KOTJIOB B JIMHUIO MEPEN, KOTIaMM. v
CrpykTypHast cxeMa TeILIOCHAGKeHMsI OT ma POBOM KOTeNHbHOM
NpubeneHa Ha puc. 1.12. Tlap B mapoBbie ceT MOCTYIaeT Herocpen-
CTBEHHO W3 KOT0B /. KoHneHcar (Tpy6onpoBOnH MOKa3aHbl HITPHXO-
BBIMH JITHHSIMY) BO3BPaILaeTCs B COOPHBII KOHAEHCATHEI Gak &, Ilnp-
KyIMpylorasl [pu MOMOIIA HACOCOB 3 CeTeBasl BOAa [ONOTpeBaeTcs B
TApOBOAAHBIX BOMOHArpeBatenax 2. Jlst BOCIONHEHUS YTeUeK 1 BOIO-

el
-

1/]

7—
BoxsaHas cets

IlapoBan cetb

Puc. 1.12. CrpykrypHas cxema PaOHHOTO TEIUTOCHAOXKEHMS OT MapoBOH KO-
TEJILHOM:

@ — HETIOCPEACTBEHHOE (3aBHCHUMOE) NMPHUCOEIHHEHHE norbeﬁmeneifr 6 — He3aBHCH-
MOC NpUCOCAMHEH e NoTpeGuTeneit; / — mapoBoit koten; 2 -— napon,omnoﬁ BOJIOHA-
rpena'rgnb; 3 — ceTeBolt Hacoc; 4 — Ips3eBHK; 5§ — PErynsaToOp MOLITMTKH; 6 — n(z)l TIH
TOYHBIH HACOC; 7 — YCTAHOBKA XMMBOLOOYMCTKH, & — KOHIEHCATHBLIL 6a,1<‘ 9— HI:/IT i

TeNbHbI Hacoc | -
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pa3bopa B CeTb MOMITUTOYHBIM HACOCOM 6 YEpe3 PeryIsTop MOMITUTKH 5
7106aRJISIETCS BOAA OT YCTAHOBKH XMMBOIOOYHCTKM 7, MPOILICIIIAst Ipea-
BAPUTEABHYIO Jeadpalluio.

I1aBHBIMM MCTOUYHWKAMY TEIUIOTH IIpH TEIUTOMHKALMM, [TO KOTO-
poif MOHUMAIOT IEHTPAIH30BAHHOE TEIUIOCHAOXKEeHNE Ha 6a3e KoMOu-
HUPOBAHHOTO IPOW3BOICTBA 3JIEKTPOSHEPTHH M TEILIOTHI, ABIAIOTCA
tennoanekrpoueHTpanu (TII). Cxemn TIOII, obecneunBaio-
IIIUX KOMOVIHUPOBAHHYIO BBIDAOOTKY TEIUIOTH M JIEKTPO3HEPIHH, 3a-
BHCST OT THIA TeIUTOGMKAIMOHHBIX TYPOWH ¥ IIPYHATON CHCTEMBI TEII-
JIOCHAOXeHUS.

Ha puc. 1.13 mokasaHa CTPYKTypHasl CxeMa TeIUIoUKauny Ha Gase
TOII ¢ TerwtoduKaumoHHo# TypouHoii. ITap u3 Koma I mocTynaer B
Typ6uHy 2. YacTs napa nasneHvem 0,12...0,25 MIla oToupaloT U3 Typ-
GHMHBI, ¥ OHA NOCTYIAET B BOAOHArpeBaTenmy 4 ceTeBoit (Teruroduka-
LMOHHO#) BOIBI, LIMPKY/ISALMIO KOTOPO# B TEIUIOBOM CETH M CHMCTEMaX
nioTpeGuTeNelt TEIUIOTH 06eCeHBAIOT ceTeBble HacocH 9. OT1aB B BO-
JOHarpesaTesifx 4 CKPHITYIO TEIUIOTY MapooOpa3oBaHus, Nap KOHIEH-
cupyetcs. Hacochl 13 HanpaBisioT KOHACHCAT B PEreHEPaTHBHEIC T10-
norpeparenu 14 IS MOIOrpeBa MUTAaTeNBHO| BOJPDI, HaIpaB/IsieMo¥l B
xomisl. ITapoM yKa3aHHOTO BBIIIE JABICHMS MOXHO HAarpeTh BOAY IO
temnepatypst 104...115 °C. [Ina monxy4yeHHA TeruIo(PUKAIMOHHON BOIBI
¢ Goyee BBHICOKOH TemmepaTypoil (mo 150 °C) NprMeHAIOT MOAOTPEB B
MUKOBOI KOTEJIBHOM 5 ¢ BOIOTPEMHBIMY; KOTIAMU. BO3MOXHBIE YTEUKH
13 CETH U BOIOPa3t0op KOMIIEHCUPYIOT CIIeIMaIbHO ITOrOTOBIEHHOM B
YCTaHOBKE XMMBOIOOYMCTKM 15 BOJOH, MOgaBacMoM IOIITUTOYHBIM Ha-
cocoM ]0 4epe3 peryisTop MONITUTKHA 7.

Cpastenue TOII ¢ KOHEEHCALMOHHOMK 3eKTPHYECKOM CTaHIHEH
(KDC), T.e. ¢ mapoTypOMHHOK 3JIEKTPOCTaHLMEMN, BHIpAGATHIBAIOILCH

Boxasthas ceTh

a o

Puc. 1.13. CrpykTypHas cxeMa TerioHUKaluH:

@ — Hemocpe/icTBEHHOE (3aBHCHMOE) NPHCOEAHHEHUE noTpeGuTeneit; 6 — He3aBHCH-

MOE IIPHCOeIMHEHHe MOTpeOUTeNell; | — napoBOi SHepreTHUecKuHi Kotel; 2 — Temuto-

(HKawoHHas Typ6UHa; 3 — TeHepaTop MePEMEHHOTO TOKa; 4 — BOIOHATPEBATENb; 55—

NMKOBast KOTEJBHAS C BONOTPEMHBIMM KOTIaMM; 6 — 3aJBIKKa, 7 — DEryJIATOp moi-

nutky;, § — IpsaseBuK; 9 — ceTeBoil Hacoc; /0 — MOANMTOMHBIA HACOC; 11, 13 —

KOHIEHCATHbie HacOCHE; ]2 — KOHAeHcaTop TYpGHHBI, /4 — pereHepaTuBHbIH moxorpe-
BaTeNib; 15 — YCTAaHOBKA XMMBOAOOYHCTKH
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Tabnuma 1.3
TlpuGmokenible yiebHbE KATMTANOBIOKEHHS B NporHo3nbIX nenax 2004 r.

B CTPOHTEILCTRO HEKOTOPHLIX KOTEILHLIX C BOXOTPEHHBIMH KOTIAMH
YienbHbIe KalTUTaIOBAOXEHHS
y 2
Tun xotna Yucno xomos cﬁﬁ:ggifag MR pyf;/;“ B: ' B 3aanc:1 MoeH
MBr MIa TOTLIHBA
Yrons Ia3 u Maayr
KBIM-10 3 35 _ 25
1,5
4 47 —~ 21
1,3
KBTC-20 3 70 L9 _
] 1,1
KBI'M-20 3 70 - L7
1,0
IITBM-30 3 122 _ L9
L3
IITBM-50 3 140 - L2
0,7
3 175 - L2
0,8
IITBM-100 3 350 _ L3
0,8
KBI'M-100 3 350 — L4
0,8
4 465 _ L3
0,8

Ta6nuua 1.4

I TpubmoKenHbie yaeabHbie KaMHTAJOBROXKEHUA B NPOTHO3HLIX HEHAX 2004 r.
B CTPOMTEIBCTBO HEKOTOPHIX KOTEJIbHEIX C HaPOBBIMH KOTIAMH

VeTaHORIEHHAs VienbHble KAITUTAIOBIOXEHUSA,
Yucno [apOIIPO3BO- MJIH py6./T, B 3aBUCHMOCTH OT
Tun kotna KOT/IOB IIUTENBHOCTB, Bia TonuBa*
/4 Vroinb Fazu MasyT
1,7
_25. 7 =18 _
E-25-C 3 5 To
1,4
E-35TM 3 105 — ﬁ
K-50-40-1 4 200 %—: —
1,7
-50-1 3 - XA
'M-50-14 150 0.8
I'M-50-40-1 4 200 — %
BK3-75-39D5 3 225 % —
1,9
4 L2 -
300 L1
BK3-75-39TM 3 225 - L6
0,9
1,4
4 300 — 2=
0,7

Bmng ll; 11;41; : 21-:: ;xﬁz B Tabnuue Nanb MoNHEE CTOMMOCTH CTPOUTENIBCTBA KOTENbHBIX,
oW b cef xlgl:m;mﬁ KOpIIyC, IbIMOBYIO TpyOy, TOIUIMBHOE XO3AHCTBO, Ha-
e as0s X ﬂﬁCTBO, YCTPOMCTBA BHELIHErO 30JOYHRANEHHUA, OGBEKTH
SocTyBaL ICODHOIO HAa3HAYEHHS, YCTAHOBKY XMMBONOOYMCTKH, TPAHCIIOP-
CTBO, BHEIIHHE KOMMYHUKALIMHM, BpEMEHHEIE 31aHHA M COOPYXEHHA M Ap.

*
B uncnurene — o6
1HE KAITUTANOBIOXKEHHSA, B 3H —
TeNTbHO-MOHTAXHBIX paGoT. > aMeHarene CTOMMOCTD CTPOH-

TOJIbKO S/EKTPO3HEPIUIO, ITOKa3kiBaeT, yro Ha THII Ternora, 3arpa-
HC€HHas Ha MPOM3BOACTBO Iapa, UCIIONb3yeTcsd 3HAYUTEIBHO ;'IOJTHCC
TaK KaK CKpHITast TEIUI0Ta napoobpa3oBanus or6opos mapa nepenaeTc;;
TeIUVIOMHUKALIMOHHOM BOJIE, TIONABAEMOM 3aTeM TEILTOBBIM norpebure-
naM. Ha KDC xe cKpbiTad Terumora napoo6pa3oBaHus oTpaboTasurero B

30

* B yuciauTesie — OGLIHE KATUTATOBIOXKEHUA, B 3HAMEHaTe/1e — CTOMMOCTb CTPOH-
TeNbHO-MOHTAXHBIX paGoT.

TypOHHaX ITapa repefaeTcsi B KOHACHCATOpe OXJIaXaakoulel poae, Ko-
TOpast IOCTYNAET B TPAAMPHIO, T. €. KAK MCTOYHHUK TETUIOTLI HE UCIIONb-
ayercs. TTosromy KBC umeer KITI no 40 %, Torna Kak y TOII on
nocturaeT 80 %. .

Takum obpazoM, TeruopuKanys 1o3poideT Gonee panOHATBHO
MCIIONB30BaTh TOTUTMBO, a 3HAYMT, SKOHOMHUTH €10. B 3T0M IIaBHei1Ias
BBITO/A TEIUTO(GUKALMY TIO CPABHEHHUIO C Pa3lebHbIM TEMIOCHAGXKEHH -
&M OT KOTEJIbHBIX ¥ aJleKTpocHabxerneM ot KOC. TIpu koMOMHHpOBaH-
HOIt cXeMe YMEHBIIAITCA U JPYTHe M3NEPXKH IPOM3BOACTBA, OXHAKO
TBII TpebyeT GOMBIIMX KaMUTATOBIOXKEHUH, YeM KOTe/IbHasd U KBC.

DKOHOMMYHOCTh TeMMoGUKaAIMA 3aBUCUT OT pa3Mepa IOIIONHHU-
TeJIbHBIX KAIIATATORIOXeHUH 1ipH Tervtodukanuu (tabu. 1.3, 1.4), xo-
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JIMYECTBA M CTOMMOCTH C3KOHOMJIEHHOTO TOIUINBA, COOTHOLLIEHHUS YHC-
JICHHOCTH MepcoHana, OSCJIY)KHBE}OU_[CI‘O CpaBHHBaeMbie YCTaHOBKH,

YeMm MeHblle MOIDHOCTH TBI, TeM MeHee 3KOHOMUYHA terodu-
Kalus.

1.6. Tennossie ce™

Tennosan cemv — 310 cUCTeMa TTOKPBITHIX TEIUTOU3OISIIMEN Tpy6O-
TIPOBOAOB LEHTPATM30BAHHOTO TEIUIOCHAGKEHIS, TI0 KOTOPEIM TEIIOTA
TIEPEHOCHUTCSI TETUIOHOCHTEJIEM OT HCTOYHHKA K ITOTPeGHTENSM. B 3381~
CHUMOCTH OT TETUIOHOCHTEJIeH TeIUIOBRIE CETH ITONPAa3AESIIOT Ha BOMS-
HbIE, TIADOBKLIC U CeTH COOpa M BO3BpaTa KOHIeHcarta. Ha poMpIInie -
HBIX MPEANIPUATUSAX B KAYECTBE TETUIOHOCHTENS, KAK MpaBUIO, MPHUME-
HAIOT TOPAYYIO (MepeTPeTyIo) BOmy C TEMIIEpaTypoH repen cucTeMaMHt
TemonoTpednenust 150 °C, a mocue atux cucrem — 70 °C. Boxa B Teri-
JIOBBIX CeTAX NOJKHA MMCETh NaBJIEHHUE, TIPH KOTOPOM He Gyer TIPOMC-
XOTHUTL e¢ BCKUIIaHKe; Tak, TpH 150 °C n0/mKHO mommepxuBaTbes JaB-
nenue 0,5 MITa. B 3aBucuMocTH OT TEMITIEPaTypbl HAPYXXHOTO BO3MyXa
TEMIIEpATYpa BOABI IOJKHA COOTBETCTBOBATH 3HAYCHUAM, MpUBEAEH-
HEIM BTa0n. 1.5 u 1.6.

IIponyckHy0 Croco6HOCTE TPYGONPOBOIOB BOASHBIX TEILIOBHIX Ce-
TeH ONpenensroT o tabi. 1.7.

Ternosrie cetu pasnensior:

Ha MarucTpajgbHBIE — OT UCTOYHHKA TEIUIOTH [0 MpeaIpy-
STUA U HACEJIEHHBIX MECT;

PacnpeleNHTENbH b€ — OT MATMCTPAILHBIX TEMJIOBBIX CeTell
JIO OTBETBJIICHHH K 3[aHHAM; ‘

Tabnuua l.5

Temneparypa cereBoii Boxst B NOARIOMEHR MATHCTPaNH OPH TeMieparype
BHYTpH nomemenua 18°C u Temnepatypsiom rpadmxe 150...70 °C

PacueTHas T c
TeMnepaTtypa EKYLIAs TeMIepaTypa HapyXHOTO BO3yXa,

HapYXHOFO

Bo3nyxa, °C | +10 | +5 | 0 =5 | <10 <15 <20 | 25 | =30 | 35

=20 50,6(68,3/ 85,4 101,9| 118,8[134,2{ 150 | — - | =
-25 47,2163,2( 78,4| 93,3 | 107,8]122,0( 136,1] — - | -
-30 44,7159,1{ 72,81 86,2 | 99,3 |112,2|125,0 1376 — | ~
-35 42,5/55,4( 68,1 80,5 | 92,3 1104,2|115,8 127,41138,6| —

-40 40,4)152,6/64,4! 75,5 | 86,7 | 97,4 | 108,3 118,7)129,3/139,6
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Ta6auna 1.6

TemnepaTypa ceTeBoii BOAb B 00paTHONH MardCTpaIu npu mmnepa;rypa BHYTDH
nomemennn 18 °C u Temneparypsom rpaduke 150...70°C

PacyeTHas
TeMIeparypa
HapyxHoro | .10 | +5 0 -5 {~10{ ~15} ~20 | =25 | ~30 | -35
po3nyxa, “C

-20 34,0\ 41,01 47,6 153,6]|59,3|648( — | — - -

Texyilias TeMneparypa HapyXHoOro sosayxa, °C

-25 32,5 38,9. 44,8 | 50,4 [ 53,6 | 60,6 | 65,4 — - —
-30 31,31 37,3(42,7(47,8|52,6|57,2| 616|659 — —
-35 30,31 35,91 40,9 | 45,6 | 50,1 | 54,3| 58,5|62,4| 66,3 | —
-40 29,5134,7139,4|43,8|48,0(52,0558¢59,5| 63,1 66,6

Tabnuna 1.7

3aBucUMOCTbL TPOMYCKHOH CNIOCOGHOCTH TPYOONPOBOIOB BOASHBIX TeIIOBLIX
ceTeil OT YCJI0BHOTO HPOXoAA TPYO mpu TemmeparypaoM rpaduke 150...70°C

n;/g:(?:,;sg& IIponyckuaa cnoco6Hoc;1; ﬁ?:id :,pg g}J:‘anoﬁ NOTEpe AaBAEHUSA

MM 60 100 150 200

25 0,05 0,06 0,08 0,09
32 0,08 0,11 0,13 0,14
40 0,13 0,18 0,20 0,26
100 ' 1,45 2,00 2,55 2,90
150 4,30 6,00 7,35 8,75
300 29 40 49 56

350 42 60 73 &5

400 62 88 ‘ 107 125
800 255 | 600 600 715
900 485 680 820 960
1000 630 890 1080 1250
1200 1000 1400 1740 2040

IMpuMeuanue. PexoMeHayeMas yIenbHas noreps AasneHust (CM. moapasn. 3.8)
JUISL MaruCTpanbHeIX TpyGomposonos — g0 80 ITa/M, mis pacnpenenuTeNbHEIX TPySo-
TPOBOIOB M OTBeTRJIEHUI — IO pacrionaraeMoMy mepemnany, HO He Gonee 300 ITa/M.
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OTBeTBJeHUd — TpyOONnpoBOAbI K OTHSIBHBIM 3TaHUSIM (IO 06-
pe3a GyHIaMeHTa WM CTeHBI 3MaHH).

Ha BBOZAX MarucTpaiabHBIX TEIUIOBBIX CETEH HAa TEPPUTOPHIO IIPO-
MBILUIEHHBIX IPeIIIPHUATHIL COOPYXAIOT TEeJOBE € MY HK T bI, IIpe-
Ha3HaYeHHbIE 151 y4eTa, PacTIpe/ie/IeHUs] X KOHTPOJIA TapaMeTpOB Tell-
JoHOcHTeNel, otinyckaeMux TSI mwin xoreapHoil.

TToTpebureneit TEINOTH MOXHO TIPHUCOETUHATE K TEIUIOBBIM CETSIM
HenocpeactBeHHo (cM. puc. 1.11, a; 1.12, g; 1.13, 4) ¥ HE3aBHCHMO —
4yepe3 TOBEPXHOCTHBIE TeliooOMeHHMKH (cM. puc. 1.11, 6; 1.12, 6;
1.13, 6) Ilpn HeMMoCpPeACTBEHHOM ITPUCOEMHEHNN OOHH U TOT Xe Tell-
JIOHOCHUTEJNb IMPKYIHUPYET U B CETH, H B MeCTHOM cucreMe. ITpu HesaBH-
CHMOM IIPUCOEIMHEHHH MECTHHIE CHCTEMEBI HE CBSI3aHBI C TEIUIOBBHIMHU
CETSIMH M MMEIOT CBOM HE3aBHUCHMBIE THAPABIHYECKHE PEXUMBL.

B 3aBHUCHMOCTH OT crroco6a IToIaYH TETUIOTE] K MECTHEIM CHCTEMAM
TOpSTYEro BONOCHAOXKEHHUSI BOISIHBIE TETUTIOBBIE CETH MOIYT OBITH 3 a-
KPBITBIMH U OTKPHITHMHU (puc. 1.14).

Ha TepputopHH NMPOMEBILUICHHBIX TIPEANPHATHI TPacChl TETUIOBBIX
ceTell yCTpauBalOT BAOJb MPOE3NOB MeXay nexamH. ITpH aToM criemyet
YYUTBIBATE BO3MOXHOCTh COBMECTHOI TTPOKJIANKM TEIUIOBBIX CETei ¢

TeXHOJIOTUYECKUMH TPYOOIIPOBOAaMH.
. §] e
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Puc. 1.14. BapuaHThl CXeM NPUCOSIMHEHUSA MECTHBIX CUCTEM OTOIUIEHHMS U T'O-

TL T 'C
psAYero BONOCHAOXEeHHUS B IBYXTPYOHBIX BOASHEBIX CMCTEMAX:

a — 0e3 CMeLIeHNd; 6 — C 2JIEBATOPHBIM CMELIEHHEM; ¢ — C HACOCHBIM CMELIeHHEeM;

2 — C 37IeBATOPOM M HACOCOM; J — HE3aBYCHMAs CXeMa ¢ BEDXHHM 6axoM; | — BeHTWIH;

2 — oTonuTeNbHBIe IPUOOPH; 3 — peryasaTophl TeMIIepaTyphl; 4 — PeryisTOpEl pacxo-

nma; 5 — obpaTHble KlanaHbl; 6, & — MOAMUTOUHBIN U CeTeBOH HACOCH, 7 — PEryJIATOp

TOANHTKY; 9 — TeIUIopHKAHOHHLIH nonorpesartens; 10 — nukoselit Korenm; 11 —
aMeBatop; 12 — HUPKYIAUHOHHBIE HACOCHI MECTHBIX CHCTEM
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Puc. 1.15. BeckananbHas MpOKIIAKa Ter-
OMPOBOJIA B OUTYMOMNEPJIMTHOM U301~
LIMH;
| — cranbHas Tpy6a;, 2 — GUTYMOIIEpIMTHAA
H3ONSALMS; 3 ~— PHAPOM3OJIILIHOHHBIA CIIOH;
4 — rpasuiiHas [OJArOTOBKA

Bri60p Tpacchl TEILIOTIPOBOMOB HYXHO TIPOM3BOAWUTH U3 YCIOBUS
HAaMMEHBILIEH TIPOTTKEHHOCTH M MEHBIIETO 06beMa CTPOUTEIbHO-MOH-
TaXXHBIX paboT.

TeruioBHE ceTH OBIBAIOT ITOA3EMHEIE U HAI3EMHEIE.

K moag3seMHBIM TEIUIOBEIM CETSM OTHOCST CETH, NPOKIAABIBaE-
MblE B HEITPOXOJHBIX, TIOTYIIPOXOAHBIX ¥ MPOXOIHBIX KAHANIAX U 00LIUX
KOJUIEKTOpaX COBMECTHO C APYTMMH MHXKEHEDHBIMH KOMMYHHKAIIHSI-
mu. s 3THX ceTeil MOXeT IIPUMEHSTHCS TakKe OecKaHalbHAs Ipo-
kianka (puc. 1.15).

HangseMHasa MpoKIagKa OCYHLIECTBISISTCS Ha 3CTaKajax WK Ha
HU3KHKX OIIOpax.

Ipu moa3eMHOM IPOKIagKe BAONb TPACCHI COOPYXAIOTCS KaMeph
U pasMeELIeHUs 3aIllopHO 1 APEHAXKHOM apMaTypel H KOMIIEHCHPY-
IOLIMX YCTPOUCTB, TpeOyomMx 0GCIyXUBaHUA, HHUILH [T THYTHIX KOM-
MEHCATOPOB, a TaKKe OIOPHI.

ITpu Hag3eMHOI TTPOKIIAIKe IIPeIyCMaTPUBAIOTCS OOCTYyKUBAIOIIHE
TUIOIIANKY.

Crioco6 MpoKJIauKy ceTeil BLIOUPAIOT Ha OCHOBAHHH TEXHHKO-3K0-
HOMMYECKOTO CpaBHEHHUS BapHAHTOB.

IIpH BEICOKOM CTOSHHMH TPYHTOBBIX BOJA, HAJMYMM IIPOCAZOYHBIX
TPYHTOB, TYCTOTE CYILLIECTBYIOINMX MOA3EMHBIX COOPYXEHHI IT0 Tpacce,
CHJTLHO TepeceYeHHON MECTHOCTH MPEANOYTeHHE OTIAIOT HAA3EMHOM
MPOKJIaJKe.

YwiMHeHHe TerUTolIPoBoaa IIPH HarpeBaHUM 3aBHCUT OT Ko3thdu-
L{MEHTa JIMHENHOIO paclIMpeH’s] MaTepyajla U HE 3aBUCHT OT JUa-
METpa M TOJIIMHE eT0 CTEHOK. Y NIMHEHHE CTATBHEIX TEIUIONPOBOLOB
cocTaBnseT B cpeaHeM 1,2 MM Ha 1 M JIMHBI [IDH HarpeBaHHM Ha

Puc. 1.17. I1-o6pa3nbrit
KOMITEHCaTop

Puc. 1.16. JIupooBpasHbrit
KOMIIEHCaTop
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Puc. 1.19. TTonBiokHAs poMMKOBast O1opa

-
o—

Puc. 1.18. HemoaBrokHas oropa

kaxnele 100°C. Tak, HanpuMep, TEIUIONPOBOL WIMHOH 50 M, yepe3
KOTOpLIH NMpOTEKaeT ropsyas Boja, UMewoLIas Temmeparypy 100°C,
ymiuasgercd Ha 1,2-1- 50 =60 Mm.

11 BOCOIPUATHS TEPMUYECKOTO YUITMHEHHS TEIUTONPOBOAA HA €T0
OTIENBHEIX NMPAMBIX yJaCTKaX YCTAHABIMBAIOT CIIELIUANBHbIE KOMITEH-
CallMOHHBIE YCTPOMCTBA B BUAE TMpooOpasHbIX U [1-06pasHBIX U30THY-
ToIX TPYO (puc. 1.16 u 1.17).

ITpu 3T0M OTHENIBHEIE Y4aCTKH TEIUIONPOBOIA KECTKO 3aKPEIUIOT
110 KOHIIAM Ha HEMOIBIDKHBIX ONOpax, HAa3LIBAEMEIX MEPTBEIMH TOY-
KaMH. Mexny KaXIOeIMH ABYMSI MEPTBHIMH TOUKAMHU HOJDKEH OLITH
YCTAHOBJNIEH OAWH KOMIIEHCATOP, KOTOPLIM M Pa3rpyXaeT 3TU TOYKUA OT
HOeCTBYIOLIMX HAa HUX CHJI IIpH YIJIMHEHHWM TEIIONIPOBOAA HA HaH-
HOM YYacTKe.

B HacTosiLiee Bpemst 1IpH TPOEKTUPOBAHUH TEIUIONPOBOJIOB CTPEMSIT-
CsI, €C/I 3TO BO3MOXHO, BMECTO YCTAHOBKM KOMIIEHCATODOB IpHMe-
HSITb THYTBIE TPYOBI (KOJIEHA) C paIuycOoM KPUBHM3HEI He MeHee (6...8) D,
rae D — HapyXHplii JuaMeTp TPyOsL. B 3TOM ciTydyae TepMuyecKkue yau-
HEHHA TOTIOLIAIOTCA B PE3YNIBTATe IACTHIHOCTH CAMOM CHCTEMBEI Tell-
JIONpOBO/IA, T.€. 33 CUET €€ CAMOKOMIIEHCALIVH.

OTBETCTBEHHBEIMH 3JIeMEHTAMH TEIUIOMPOBOAA SIBISAIOTCS €10 OIT0-
pbl. OHM He TOJNBKO NPUHUMAIOT Ha cebd Bec Bcel cHCTeMBI, HO Ha-
NpPaBJISIIOT OBIDKEHHE TETUIONPOBOAA MO AEHCTBUEM TEPMUYECKUX ViI-
JMHEHWA. Pa3nyaoT HeMOOBIKHEIE M TTOABIDKHBIE ONOPHL.

HemoaBuXHBbIe onopsl (puc. 1.18) HCMOMB3YIOT B KAYeCTBE MEPT-
BBIX TOYEK Hapsly C €CTECTBEHHBIMU MepTBBIMH TOUKAMH B BUIE MECT
NPUCOCAMHEHUH TETUTIONPOBOA K KOTITY, BODOOYUCTUTEIIO U JPYTOMY
000pyI0BaHHMIO.

OCHOBHBIM THIIOM MO XBH X HEIX OIOP SRISETCS POJIMKOBAS OITO-
pa (puc. 1.19), xoropas maeT BO3MOXHOCTb CBOGOIHO I€peMeLIAThCS
TEIUIONPOBOLY IPH €ro ymwiiHeHUH. Oriopa IpeIcTaBiIsgeT coboil me-
TATTHYECKYIO TIOAKIIAAKY, IIPHKPEIUIEHHYIO K TpyOe IMpH ITOMOLIH XO-
MYTa 1 ONMPAIOILYIOCS Ha POJIHK.
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1.7. OcHoBGI TexHUYecKol nonuTuku Muntonanepro Poccun
B o6nacTy TennocHabxeHWs Ha nepcnekTUBy Ao 2020 r.

B MunrtonsHepro u PAO «EDC Poccuu» paspaboraHa M MpHHATA
IMporpaMma DeHACTBHI 110 MOBHILEHHMIO 3(MGHEKTUBHOCTH 1 JATTbHEHIIINM
npeobpa3oBaHUsM B aJIeKTpoaHepreTHke Poccuiickoit Menepaimu. I1as-
Hast Liesb [TporpamMMel — obecrieunTs peHTabensHoe passuTHe PAO «EDC
Poccuu» B HOBBIX XO3AVICTBEHHBIX YCJIOBHAX M NpeBpallleHHe ero B 3¢-
(PEeKTHBHO [EHCTBYIOLIYI0 KOMITAaHHMIO, OCHOBHBIMM 33JayaMy KOTOpPOH
B 00/1aCTH LEHTPATH30BAHHOTO TEIUTOCHAOXKEHUS SABIISIOTCH:

MOBHILIEHHE TEXHHYECKOTO YPOBHS TEIUIOCHAOXKEHUA W OpraHu3a-
LIMST HAZIEXKHOIO U YCTOHUMBOIO 00ecneueHHS TETUIOTOM 1 ropsiyelt BOIOH
HaceJIleHNs. ¥ NPOMBILUTEHHBIX OTPeOHUTeNIeil OT TEMIohHKALHOHHBIX
cucreM PAO «<ESC Poccun»;

JOCTIDKEHHE MAaKCHMAJILHO BO3MOXHOIO BBOJIA B IEHCTBHE TEIUTOBBIX
MOLIIHOCTEH 33 CUET KOHIEHTPALIMH CPEICTB Ha CTPOMKAX C BBICOKOH
CTEIEHBI0 TOTOBHOCTH M COKPAIIEHMS KOJTMYECTBA NepEXOISIIIMX CTPOEK;

MpOBEACHHE MEPOIPUATHI MO COBEPLUEHCTBOBAHUIO OpraHM3aly-
OHHOM CTPYKTYPHI IIPEANPHATHIA 110 TEIUIOCHAOXKEHHUIO U CHCTEMEI pac-
YETOB 34 TEIUIOBYIO 3Hepruio. Pa3paboTka U peanu3alys 3KOHOMHUYIe-
CcKU 060CHOBAaHHOM 1I¢HOBO ITOJIMTUKH, COTJIACOBAHHOM C perroHalb-
HBIMH M MECTHBIMH OpTraHaMH BJIACTH.

KpaiiHe HU3KMIt B TIOCTIeIHHE TOABI YPOBEHL GUHAHCHPOBAHUS Te-
KYLIMX M KalTUTAIGHBIX PEMOHTOB, TEXHHMYECKOTO MEPEBOOPYKEHUA U
PEKOHCTPYKIIMH IIpHBEJ K MAacCCOBOMY MOpPaJIbHOMY CTApEHHIO U
MpexaeBpeMeHHOMY (bHU3MYeCKOMY HU3HOCY OCHOBHEIX (DOHIOB HC-
TOYHMKOB TEIUIOTHI Y TEIUIOBBIX ceTeit. B HacToslLlee BpeMst MHOI'ME KpYII-
HBIe CUCTEMBI LIEHTPAIU30BAHHOIO TEIUIOCHAOXEHNS CTOSAT Ha TpaHU
MOTepH KOHKYPEHTOCIIOCOOHOCTU Ha PBIHKE TETUIOBOW 3HEPIMHM, I10-
CKOJIbKY CTOMMOCTh OTITYCKaeMOH MMM TEIUTOTHI BhILIE, YEM Y IIPOU3-
BOIMMOI MECTHEIMHM T€HEpaTOpaMU U MeJKMMU KOTEJILHBIMH.

HanpHeiinee pa3puTye TeIU1I0(UKALMY, TOBLIILEHHE €€ 2(pdeKTHB-
HOCTH MOTYT OLITh IOCTHTHYTHI IPH CBOEBPEMEHHOI M JOCTaTOYMHO
ITOJIHOM peany3any IpedycMoTpeHHBIX IIporpaMMoii Mep B IBYX OC-
HOBHEBIX HalpaBJIeHUAX.

ITepBoe HanpaBneHWe — OGHOBJIEHUE, TEXHHUYECKOE MEPEBOOPYRKE-
HUe U peKOHCTPYKLMS JCHCTBYIOLIMX TEIUIOMUKAITMOHHEIX cucTeM. TTpr
CBOEBpPEMEHHOM ITPOBeAeHUH B TpeOyeMEIX 06beMax TEXHUYECKOTO I1e-
PEBOOPYXEHHH, MOIEPHHU3AINN, PEKOHCTPYKLUM 3HEProodbopynoBa-
HMSA U HHTeHCHUKAIMKE paboT IO 3HeprocoepeXXeHNI0 MOXHO MTOBhI-
CUTB OTauy TEIUIOTHI OTpeduTeNsIM Ha 32 %.

Bropoe HanpasleHHe — OCBOCHHE HOBBIX TEXHONOTHif, HOBBIX TH-
IT0B 3HEPrOUCTOYHHUKOB. Pa3paGoTka HOBBIX TEXHOJIOTHIT TETIOCHAOXe-
HUS W UX peanu3aliusi MO3BOJIAT TeIUIocHabXaronieMy xossaitcTsy Poc-
CHM BHITH HAa KAa4eCTBEHHO HOBBIA TeXHU4eCKUI ypoBeHb. K TakuMm
TEXHOJIOTHSM MOXHO OTHECTH:
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co3znanne Maneix TOL;

TIEPEBOA CYILHECTBYIONINX CUCTEM TeIUIOCHADXEHWS Ha HOBBIM TeX-
HUYCCKUM YPOBEHb, YYUTHIBAIOIINIA TOBBIIIEHHEIE TPeGOBaHMUA K Ha-
IEXHOCTH, XUBYYECTH B IKCTPEMANBLHBIX YCIOBASX M Ka4ecTBO 00eC-
TIeYeHUS TeIUIOTOM TOTpeOuTeNeit;

coBMecTHasi paboTa HECKONBbKMX HMCTOUYHHWKOB TEIUIOTHI Ha 0DIue
TETTOBHIE CETH,

HCTONB30BaHNE T€OTEPMATBHEIX BOJ JJISI HETIOCPEACTBEHHOIO TEIl-
JTocHaOXKeHMS,;

OecKaHalbHas IIPOKIARKa TeIUIONPOBOJOB.

Texunueckast NOMUTAKA IHepreTUKOB Poccru B8 2004 — 2020 rT. Oy~
€T OPUEHTUPOBaHa Ha Pa3BHUTHE TEIUIO(MVKAIINY B HACENEeHHBIX ITYHK-
Tax, B KOTOpHIX B Hactosee BpeMs Het TOILl u I'POC, 3a cyeT BhITe-
CHEHMSI MOPATLHO M (PH3WYECKH YCTAPEBINHX TOPOLCKUX KOTEJBHBIX
IyTeM BHEXPEHHUST HOBBIX TUITOB Manbix TOLI, B epByo oyepenb raso-
TypOMHHBIX ¢ €[MHUYHON MOIITHOCTBIO TTOJTHOCTHIO ABTOMATH3MPOBaH-
HBIX MOXYJIbHBIX 3HEProGIoKos 6... 18 MBT.

st poCCHMCKIX SHEPTETUKOE NMPENCTABIACT HCCOMHEHHBIM HHTE-
PEC OIBIT PHEPTeTHKOB 3amagHoi EBpomnbl, rae IMMpoKo pacmpocTpa-
HEHa COBMECTHasd paboTa HECKONBbKHUX WUCTOYHUKOB TEIUIOTH HA €au-
HYIO CUCTeMY TeTU1ocHabxeHus. Takast coBMecTHast paboTa TTO3BOJISIET:

KapIWHAJIBHO PELIUTh MpoOJieMy HAJeXHOCTH M KayeCTBa TeIlIo-
cHaOxeHMsT TOTpebuUTeNell HE3aBUCUMO OT TEXHUYECKOTO YPOBHS MC-
TOYHUKOB TEIUVIOTHI ¥ TEILIOBBIX CeTel:

HCKITIOUUTE HEOOXOMVMOCTh YCTAHOBKM XOPOTOCTOSIIHETO PE3CPBHO-
ro o0OpyIOBaHUS HA UCTOYHHKAX TCTLIOTHI:

KOMIUIEKCHO PENIATh BOMPOCH 3HEProcOe pexXeHHS;

00ECTICUUTh KAXIOMY MCTOYHHKY TelNOTH Hanbosee DIaronpusr-
HBIA MHIWBUIOYAJILHBIA PEXHAM pabOTHI;

OCYLUECTRIIATh KaueCTBEHHBIN PEXUM pPEry;IMPOBAHUS TEIIOCHAG-
XKCHUS HE3aBUCHUMO OT CUCTEMBI TEIUIOCHAOKEHUS (OTKPHITOHM, 3aKphI-
TOU, CMEIIAHHON) U CTENEHUW aBTOMATU3AIH V TIOTPeOUTENST CUCTEM
TETUIONOTPeOICHUS;

obecTieunTs 3KOHOMUIO TOIINBA 10 30 % Mo CpaBHEHHIO C Pas3Aeib-
HOH paboTo!l MCTOUHUKOB TEILIOTHI.

KOHTpOnbHbLIE BONPOCHI

1. HazoBure BUIOB nepenayyl TEIUIOTHL.

2. Yem o6ycioBneHa TEIUIONPOBOAHOCTh K YTO MPEACTARIAET COGON Ko-
3hbULHEHT TeTUIONPOBOIHOCTH?

3. Yro TaKoe KOHBEKIIMS M OT KaKHMX PAKTOPOB OHA 3aBHUCUT?

4. Yrto nmoapasyMesaeTcs noix KoahOUIIMEHTOM TEIIooTaaun?

5. Kak npoucXomuT repenada TeIUIOTH UTydeHueM?

6. Uro Takoe cTeneHp YEPHOTHI TeJa?

7. 4Yro 1aKoe CIOXHBIN TEIUIOOOMEH M KaK OnpelenseTcs MOJIHOe TEPMH-
4yecKoe COMNPOTUBIIEHHUE TeIUIoTiepeaayu?
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8. Jlnd 4ero mpeaHa3HaveHsl KOTeJbHbIE YCTAHOBKM M M3 KAKUX JJEMEH-

TOB OHU COCTOAT?

9. Yrto npencTasisAioT co6oi TennooGMeHHbIe aNnaparhkl U Kak OHH OoA-
pasiesAIOTCA Mo NPUHIIMITY AeHCTBUSA?

10. Kakmie MCTOYHMKHM TEILIOTH NPUMEHSIOTCS B CHCTEMAX TEILTOCHAOXKe-
HUA? )

11. YeM OTJIMYEETCA TEIUTOIREKTPOLEHTPANIL OT KOHACHCALMOHHOH 3JIEKT-
pocTaHUUU?

12. YTo Takoe TEIUIOBEIE CETH M M3 KAKMX OCHOBHBIX 3JIEMEHTOB OHU CO-
croar? )

13. Kakue cxeMbl IpUMCOeIHUHEHHs TIOTpeOHTeNel TeIUIOTHl BBl 3HAETE:

14. Pacckaxure 06 OCHOBHBIX HampaBleHUAAX TEXHUYECKOM ITOMUTUKHU
MunTonsHepro PoccMy Ha MepciieKTUBy B OOMAcTH TEIUIOCHAOXEeHHS I10-
TpeGuTenei.




naBa 2

OBECMEYEHUE TPEBYEMOW TEMNNOBOW
YCTOMYUBOCTU 30AHUNA U COOPYXEHUA

2.1. TennocaHTexHu4eckne Tpe6oBaHUA K BbIGOPY nnowagkn
AN CTPOUTENbLCTBA NPOMBILNEHHbLIX 3A4aHUA U COOPYXEHWIA

TerocHabxeHHe MTOTPeOUTENEN CYIECTBEHHO 3aBHCHT OT HX TEp-
PUTOPHAIBHOTO pacnonoxeHus. [IpoMbILIUIEHHBIE NPeINpPUATAS pa3-
MeLIaloT NPEUMYIIECTBEHHO 33 YepTOif HAaCEJIeHHbIX MyHKTOB WX Ha
TEPPUTOPUM HACENEHHBIX NMYHKTOB B CTIEHHATLHO BBIIEIEHHEIX Ipo-
MBILUIEHHBIX paifOHaXx.

YuurbiBasg BHOpoC B arMocdepy pasIHYHBIX BPEXHBIX BEILECTB
(nbIb, Mapsl, Ta3bl} M CO3AaBAEMBIN IPOU3BOACTBEHHBIA LIYM, MPO-
MBILUTEHHBIE NIPEIIIPUATHSA COOPYXAIOT Ha OIPEIECICHHOM PACCTOSTHUH
OT paliOHOB XMJTOM 3aCTPOIlKVY, co3aaBas TaK HAa3LIBAEMYIO CaHUmMap-
HO-3QUUMHYI0 30HY.

B 3aBHCHMOCTH OT BHIODOCOB M YCJIOBHIT TEXHOJIOIMYECKOTO IMpo-
LIECCa, 4 TAKXKE C YYETOM TNPOBEACHUS OYMCTHBIX MEDPONPHATHI Tpo-
MBILUTEHHBIE TIPEANPUSTHA OEST HA TISThH KiaccoB, K nepsoMy Kiaccy
OTHOCST MNpEeANpUATHSA PasTUUYHBIX OTPacieil NMPOU3BOACTBA (XUMUS,
METAILTYPIusi, MalllHHOCTPOEHHE U Ip.}, BLIOpachIBaloline B arMoche-
py Haubosnplllee KOMUYECTBO BPEAHBIX BEWIECTB (HAIIpUMeEp, NpeanpH-
SITHA T10 TIPOU3BOACTBY LEIUTIONO3k, PTYTH, alleTOHA, YyTyHa ITPH 00Le-
Me IIOMeHHbIX nedeit Gonee 1500 M> 1 1p.), K NATOMY — [IPEATIPUSTHS,
BBUIENAOILKE MUHUMAIBHOE KOJMHYECTBO BPEAHbIX BEIECTB (HAIPHU-
Mep, HeGonblIMe MAIIMHOCTPOUTENHHEIE 3aBO/(bI, MUILEBbIE IIPEATIPH-
SITUA U T.11.). 17151 NpearpusATrii epBoro Kjjacca IMMpHHA CAHNTAPHO-
321IUTHOM 30HBI cocTaBnsier 1000 M, Broporo — 500 M, TpeThero —
300 M, yetBepTroro — 100 M u nstToro — 50 M.

I1pn npoexTHpOBaHUM NPOMBILIUTEHHbIX TIPEATIPUATHI HYXHO TIpe-
IyCMaTpHUBaTh TEXHONOTMYECKHE TPOLECCH, HMCKIIOYAIOINE Bhiaeie-
HMe BPEJHBIX BeulecTB B atMocdepy, a B cliydyae HEBO3IMOXHOCTH 3T0-
TO — AOCTaTOYHO 3(M(HEKTHUBHBIE COBPEMEHHBIE MEPOIIPUSTHS, HE O~
MMycKaIolIe BpeTHOTO BITHAHMSA IIPOU3BOXCTBA Ha HacesieHue. K Takum
MEPONPHUATUSIM OTHOCAT Ta3004YUCTKY, IbUIEYJIaBIMBAaHHE, yBEIMue-
HUE BLICOTHI TPYO, UIYMOTTTYLICHHE, TEPMETH3ALHMIO allNapaTyphl X KOM-
MYHHKaLW.

B Tex ciyyasx KOTa Nno TeXHMYECKHUM IIPHYMHAM HEBO3MOXHO IO-
CTatoyHo 3HEKTHBHO OCAA0UTH BPEHOE BIUAHNE, CAHUTAPHBIC Opra-
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HBI HIMEIOT IPaBO YBENMNMYHNTH CAHHUTAPHO-3ALIMTHYIO 30HY, HO He 0oJiee
yeM B 3 paza. IIpeanpustus ¢ BpeAHBIMU BBIACTIEHUSIMU CIIEAYET pac-
NoiaraTh ¢ MOABETPEHHON CTOPOHBI MO OTHOIIEHHWIO K pailoHaM Xu-
JIOH 3acTpOIKM, YUUTHIBAS HaIIPaBJCHHWE BETPOB, TOCIIOACTBYIOLINX B
TETUIBII Ieprol rona. CaHUTapHO-3alluTHasA 30Ha TOJDKHA ObITh 03¢ej1e-
HEHa; B Hell MOXHO pasMemIaTh 3MaHHUs MOACOOHOTO U 00CTyXHBaIO-
IETO HA3HAYCHUA.

ITIpm npoexkTHPOBaHUMM NMPOMHIIUIEHHOTO TIPEATIPUATHSI CHAEAYET
OIpeJeSINTE pasMep OXHAAEMbIX M3MEHEHUI TIPOM3BOACTBA, 6a3UpysICh
Ha JAaHHBIX MPOTHO3a O NMEPCIIEKTUBHOM pacCIlMpeHHUH BHITYCKa OIpe-
AEJIEHHOTO BHIA MPOMYKIIMHM. DTO HEOOXOMMMO JIENaTh Ha NEpBoit cTa-
IWH TIPOEKTHPOBAHMS MPEAIIPUITHS, YTOOBI BIIOCIEACTBUM M30€XKaTh
fonplIMX 00BEMOB €ro MepeobopyIoBaHMsA JUISL OOECTICYCHUST pocTa
TIPOU3BOICTBA YKa3aHHOM NMPOIYKIIHMN.

InasrpoBKa NMPOMBILIICHHOTO MPeAPHATH JO/DKHA MpexycMaT-
pHBaTh BO3MOXHOCTD YAATEHNA aTMOC(EPHBIX OCAAKOB M OTBOA MPO-
M3BOICTBEHHBIX CTOKOB. [Ipy BRIOOpE IIOLLALKM JUTSI pa3MEIUEHMs TIpo-
MBILLUIEHHOTO NPEeATPUSTHS HEOOXOMMMO YUYUTHIBATE COCTOSTHHUE TPYH-
TOBBIX BOJ, YMCTOTY IOYBBI, BO3MOXHOCTh ITPOBENEHUS MEPOIIPHSI-
THH IO 3auluTe OKpyXalomei Teppuropuu. Penned MecTHOCTH HeE
JOJDKEH TNPENsATCTBOBATE CBOOOMHOMY €CTECTBEHHOMY I1POBETPHBAHUIO
TLIOIIAKH.

ITpu cocraBneHHH TEHEPATBHOTO IUIAHA TIPOMBILIUIEHHOTO TIPEOIPpH-
SITUSL AOJDKHO OBITH MpPEeAyCMOTPEHO (PYHKUMOHAIBHOE 30HUMPOBAHME
TEPPUTOPHU C YYETOM TEXHOJIOTMYECKHX M CAHUTAPHO-TEXHUHYECKHX
TpeboBaHuit. [Ipon3BonCTBEHHBIE 30aHMS U COOPYKEHHA IPH 3TOM OObIU-
HO PAcIIoNaraloT o XOmy IIPOM3BOICTBEHHOTO Nporiecca. CoopyxeHUs,
sarpsisHsIoLIMe arMocdepy, CleayeT pacroiarath ¢ NOABETPEHHOM CTO-
POHBI ITO OTHOLIEHUIO K APYTUM 3naHuAM. [Ipo13BOACTBEHHEIE KOPITY-
ca HaJlo pasMellarhb ¢ YIeToM obecreueHUs1 Haubosnee O1aronpUsTHBIX
YCJIOBMIA JIT €CTECTBEHHOTO OCBEIICHMS M IPOBETPHUBaHUs. Pa3Mephl
pa3pbIBOB MEXIY 3MaHUSAMH, OCBEIACMBIMY YEpE3 OKOHHBIE [IPOEMBI,
JOJDKHBI ObITh HE MEHEE BbICOTHI HAaMOOJBIIETO U3 IMPOTUBOCTOSIIIHX
3naguit. ITo IpOTHBOMNOXAPHEIM HOPMaM PACCTOSTHUE MEXIY COCEIHH-
MU 3MaHUSIMH 3aBUCUT OT CTEIIEHH MX OTHECTOMKOCTH M IOXapHOM
OMaCHOCTH ITPOM3BOACTB.

2.2. TennocaHTexHu4eckne TpeGoBaHUA K NPOU3IBOACTBEHHLIM
34aHUAM U COOPYKEHNAM

OrarnusaeMbIc TTPOM3BOICTBEHHBIE 3MAHUS U COOPYXKECHUA, KDOME
3MaHMI ¥ TIOMELLEHMI ¢ MOKPBIM PeXUMOM (CM. naiee Tabi. 2.4), noin-
JKHbBI UMETh HapyXHble OTPaKICHMS, UCKITIOYAIOLIHNE BO3MOXHOCTE 00-
pa3oBaHMs KOHOEHCATa Ha BHYTPeHHEU [MOBEPXHOCTH CTEH M ITOTOM-
KOB.
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Inoiane ¥ xapakTep OCTEKIEHMSE CBETOBBIX MPOEMOB IIPOH3BOMI-
CTBEHHBIX 3TaHHH M COOpPYKeHHI HYy:KHO BBIOMpATh U3 YCJIOBUI 0bec-
MeYyeHUsI HOPM €CTECTBEHHOTO OCBEIIEHHS.

He3aBUCHMO OT HATMYHSA BpeIHEIX BhIAEIEHHI M BEHTHIAIIMOHHBIX
YCTPOIMCTB B MPOM3BOACTBEHHBIX 3aHUSX U COOPYXKEHUSX TODKHEI IIpe-
JyCMaTpUBaTbCSl CTBOPKHM TEPEIVIETOB M APYTHe OTKPHIBAIOIIHECS YCT-
poCTBa B OKHax 0B1ueil moiansio He Metee 20 % IUIOMAaN CBETOBBIX
TIPOEMOB JJI [IPOBETPUBAHMA C BO3MOXHOCTBIO TIPH HEOOXONMMOCTH
HalpaBJeHHUA TOCTYIAIOIETO BO3AyXa BBEPX B XOJOAHKIN MepHoy Tona
Y BHU3 B TeIUTHIH mepyoAd roga.

B 3maHudx 1 coOpyXeHHSIX C eCTECTBEHHOM BEHTHIAIIMEH (aspupy-
€MBbIX) IUIOLIAEb OTKPHIBAEMEIX TIPOEMOB CIIEAYET OINpPeNeaTh IO pac-
YeTy, a pa3MeNaTh X HY>KHO TaK, YTOOBI pacCTOSHWE OT YPOBHS TIONa
JI0 HU3a CTBOPHBIX IIEPEIIETOB, MpeaHa3HAYeHHBIX A IIPUTOKA BO3-
IyXa B TeIUIbIH Tepuoa roga, 6suto He Gonee 1,8 M, a JO HM3a OTKpHI-
BaIOUIMXCS TIPOEMOB, IpeAHa3HaYeHHbIX JJIs1 [IPUTOKA BO3AYXa B XO-
JIONHEIH ITEpHOX Toma, — He MeHee 4 M.

TIpou3BoACTBEHHEIE 3TAHKMS JOJDKHBEI 06eCTIeYNBaTh ONTHMAJTbHEIE
CaHWUTapHO-THTMEeHWYeCKUe YCIOBHS Tpyaa. 110 caHMTapHBIM HOpMaM
Ha KaXZOro paboTaloLIETO TIpEAYCMaTpUBaIOT 00beM TTPOU3BOACTBEH-
HBIX TIOMEILEHNI1 He MeHee 15 M°, a rutowaas — He MeHee 4,5 M2, Ipo-
€KTHYIO BBICOTY TPOU3BOJACTBEHHBIX IIOMELIEHWH TIPMHMMAIOT He Me-
Hee 3,2 M, TaK KaK B HU3KHX ITOMELIEHUSIX TpYIHee OpTraHNU30BaTh HOp-
MaJIBHOE TIpOBETpHBAHUE M OCBEIIECHHE.

TpyGonpoBoa, o6CTyXUBAIOIIMIA 31aHKe, TOLKeH GHITH PacIoNo-
JXeH BOKpYT HEeTO M MMETh Yepe3 OMHHAKOBBIE MPOMEXYTKH KOPOTKHE
OTBOAHBIE TPYOB! C KJlaraHaMM IS BO3MOXHOCTH COEMUHEHMSI C AO-
GaBOYHBIM OOOpPYIOBaHWEM, YCTAHOBKZ KOTOPOIO TIPEINIONATAETCS B
oynyweM. TpyGonpoBoasl Ha HApYXHBIX CTeHax CIIeAyeT pacIionaraTh
BOJM3M KOJIOHH, yYHTHIBAas, YTO NpH OyIylleM pacliUpeHWH CTEHBHI
MOTYT GHITh B 9THX MecTax yOpaHsi. [loxapHble CTOSKH OODKHH GBIThH
pacnooXeHbl Ha HAPYXHBIX CTEHAX B TeX MECTax, [e He Mpearoiara-
eTcs paclinpsTh ITOMeleHHeE.

TpyGonpoBoas!l BHe 3MaHMS CIeXYET NMPOKIATLIBATH TAKUM oGpa-
30M, YTOOLI He OBLIK 337eThl KOJIOHHB! 37TaHMsA;, BHYTpeHHHe Tpy0o-
MIPOBOAB! AOLKHEI MIMETh pasMepH!, ITO3BOMSIONINE TTPOIIUTD 3TH TPY-
60TIpOBOIBI A0 BYIYIIMX CTEH 3MaHUA.

Pa3Meps! BEHTWIALIMOHHOTO OGOPYAOBAHUS JO/DKHBI GHITH BHIGPaHHL
C YYETOM M3MEHEHMsI Harpy30K IOCJIE TOTO, KAK B Pe3yJIbTaTe paclinpe-
HMS 30aHUS IUTONIANM, HaXOMMBLUMECS CHAPYXU, CTAHYT BHYTPEHHUMM.

s pactipenelieHHs BO3OyXa NPH BEHTWISLHAM ITOMEICHMI, pas-
Mephl ¥ IUNIAHMPOBKY KOTOPHIX ITPEIIONAraeTCsl YaCTo MEHSITh, MOXHO
HCIIOJIb30BaTh PacCcerBaTeNN JIOMUHECIIEHTHHIX JIaMII, ToAaBas B HHX
BO3OYX I10 pE3MHOBOMY LILTAHTY.

Hns yMeHbIlIeHUS OMACHOCTH BO3HMKHOBEHMS M DACIIPOCTpaHe-
HHA TIOXApOB BaXHOE 3HAaYeHHe MMeEET palMOHATILHOE YCTPOMCTBO
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Tab6nuua 2.1
MuHuMANbHBIE Npelenbl OrHecTOHKOCTH, 9, OCHOBHBIX CTPOHTENbHBIX

KOHCTPYKUMH
OcHOBHBIE CTPOUTENBHBIE KOHCTPYKIMH
Crenetn Hecyunte JIecTRUYHEIE Ilitst, Ha- | [lnwrer,
OTHe-

TLIOWANKY, _ | omvstes v mpy- | macTumst
cTojtKo- | CTEHEI, KOCOYPHI, }:,?5 {;Ke- E’m:: | rue Hecyume | n npyrue
CTH 3a- | CTCHBI crynenn, | Y=1 komcTpyk- | Hecymme

WMt u | IECTHUY- HBI M3 | wMe cTe- | coner-
BIX KITE- GAIKK ¥ MAD-1 1o ook | (nepe- | MK MEXKIY- | KOH
coopy- | H UIH B JeCT- " wor) | PTEKHBIXH | pyKUuH
KEHMH | TOK, KO- HHYHBIX faneneH | ropox YeppayHbIX | MOKpHI-
JOHHEL K/eTKax nepeKphITHI THH
I 2,5 1,0 0,5 0,5 1,0 0,5
I1 2,0 1,0 0,25 0,25 0,78 0,25
IT1 2,0 1,0 0,25 0,25 0,75 He Hop-
MHPYET-
csl
v 0,5 0,25 0,25 0,25 0,25 To xe
A\ He HopMupyeTcs
Tabauua 2.2

MaxkcuMaIbHble ipeaeisl PACIPOCTPAHEHHS OTHA, CM, N0 OCHOBHBIM
CTPOMTEIBHLIM KOHCTPYKIHAM

CreneHp

OCHOBHBIE CTPOMTENBHBIE KOHCTPYKUMH

a- | Tlnuth
orHe- | Hecymue JlecTHHYHBIE TlauTel, H ,
TOHEL FLTOWANKY, Hapyx- | Biytper- CTWIIBL U IpY- | HACTHIBL
cTofko- (::'reum’ KOCOYPEL, | e cre- | mme Hecy- | The HECYILIME | M Apyrie
it nectamy- |  CTYMEHH, HB u3 | wme cre- | KOHCTPYK® | HECYLIUE
HUl 1 e | S EMap-| ol e (mepe-| "WA¥ MEXay- | - KOHCT-
coopy- 1-1[01( Ko | mmBaecT- | o | roponku) | JTARHBIXH | pyKuik
KeHUH ) HMMHBIX POL YepEadyHbIX | MOKPHI-
JIOHHBL KIeTKax MIEPEKPBITHIA ™H
1 He nonyckaercs
1T He nonyckaercs 40 He gonyckaetcsa
111 To xe 40 25 He Hop-
MHpYET-
ca
v 40 25 40 40 25 To xe
v He Hopmupyetcs
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Ny

CTBHU C BOJOIA,
UK C BOZOH,

Ta6nuua 2.3

Yy

%1
, mpepblliaioeM 5 % o6beMa BO3AyXa B MOMEIICHHH, WIH B KOTOPBIX

MO YCIOBMAM TEXHOIOTHUIECKOrO [1POLEeCca BO3MOXEH TONBKO B3phIB (63 nocmenyioero ropeHus), a

TAKXKE BEILECTBA, CIIOCOGHEIE B3PLIBATLCA (6€3 MOC/AESAYIOEro ropeHus) MpH B3aUMONCHCTB

KHCOPOOM BO3JlyXa WIH EPYT C APYToM

, HE MMEIOLIME XUAKO#H ¢a3bl, M B3PHIBOOIIACHEIE ITBUIM, KOTOPHIE MOTYT 06pa3oBbIBATh

Kateropia nomemeHHit 10 B3pLIBONOKAPHOH B NIOXKAPHO#H ONACHOCTH
Xapal('repucmka BELUCCTB ¥ MATEPUATOB, HAXOOALWINXCA (oﬁpamalomuxc;l) B NOMEILECHUH
[oployKe MLUTH MK BOJOKHA, JIETKOBOCILIAMEHSIIOLMECS XUAKOCTH € TEMNEPaTypoil BCMblUKK Goee
28 °C, ropiouMe XHAKOCTH B TAKOM KOJIHYECTBE, YTO MOTYT 06pa30BbIBATh B3PEIBOONIACHBIC MbLUIEBO3-
AYLUHbIE WM MAPOBO3MYIIHBIE CMECH, TIPH BOCILIAMEHEHHMM KOTODbIX Pa3BUBAETCH PACYETHOE M30BI-

TOYHOE AARICHHE B3pbIBA B MOMEILEHMH, NpeBbIaomee 3 Klla
BELLIECTBA M MAaTePHANILI, CIIOCOBHEBIE MPH B3aUMOXEHCTBMHU ¢ BOJOM, KMCIOPOAOM BO3[YXa WIH IPYT C

JIPYroM TOABLKO FoOpeTh, NPH YCIOBUH, YTO MTOMCUICHUSA, B KOTOPbIX OHH HMEIOTCA B HUIMYHH WA

o6paltalorcs, He OTHOCATCA K Kareropusam A uiu b

rasbl, XWIKOCTH ¥ TBEPABIC BEILUCCTBA, KOTOPHIE CKUIaloTCd UMK YTHIH3UPYIOTCA B KQ4€CTBE TOILTMBa

KUCJIOPONOM BO3AYyXa WK APYT C KAPYIOM B TAKOM KOJIMYECTBE, YTO paCYCTHOC H36BITOYHOE JABICHHE
06paboTKN KOTOPBIX COMPOBOXAAETCS BHIACIEHMEM JIYINCTOM TEIUIOTHL, UCKP M MIAMEHM; TOPIOYHE

MEHEHIH KOTOPBIX Pa3BHBACTCS PACUSTHOE H3GHLITOUHOE RAaBNCHHE B3PhIBA B IOMELIEHUH, MPECBBIILIAIO-
B3pbIBa B [TOMEIIEHUH Npesbiliaet 5 Klla

KOM KOJMYECTBE, YTO MOT'YT 06Pa30BEIBATE B3PEIBOONIACHEIE [1APOra30BO3AYIIHBIE CMECH, NPH BOCIIa-
mee SkIla. BelnecTa M MaTepuanhl, crnocoOHbIE B3PHIBATLCA M TOPETh NPU B3AUMOAEC

Copioyue rassl, JErKOBOCIUIAMEHAIOLIMECS XHIKOCTH C TEMITEpaTypoil BCnbIlIKY He Gonee 28 °C B Ta-

B3PRIBOOIIACHEIE CMECH B 0bbeMe

B (noxapoonacHast) [[opiouue ¥ TPYAHOTOPIOYHE XHIKOCTH, TBEPALIE TOPIOYME ¥ TPYAHOTOPIOYHE BEWIECTBA M MATEPHATIEL,
I (noxapooriacHast) |[OpIOYHE BELIECTBA U MAaTEPUANTLI B FOPSYEM, PACKATEHHOM MM PACIIABICHHOM COCTOSHUM,NPOLIECC

I (noxapoonacHas) |Heropioyue BelIECTBA M MAaTEPHATbI B XOMTOLHOM COCTOSTHHH

E (ssprBoonacHas) |[opioume raspl

Kareropusi noMeLe HUs
B (B3pBIBOMOXApO-

A (B3pBIBONIOXAPO-
oracHasi)

lormacHasn)

MIPEANPUATHI M LIeXOB C TOYKH 3peHHS HX IIPOYHOCTH M YCTONYHBOCTH
Kaxk B HOPM@IBHEBIX YCIOBHSX, TaK M B YCIOBHSIX MoXKapa. OCHOBHO#
XapaKTEPHUCTHKOM, ONpeaesisiolieil cliocoOHOCTh 3MaHHi U COOpYXe-
HHMI TIPOTHBOCTOATH BO3ZHWKHOBEHMIO M PacllpOCTPaHEHMIO IoXapa,
SIBIISIETCA CTeTICHb MIX O2HecmoliKocmu, 3aBUCSIIAs OT NPeNesioB OTHe-
CTOMKOCTH OCHOBHBIX CTPOMTENBHBIX KOHCTPYKIIHiX (Tabl. 2.1) u mpe-
JIETIOB paclpOCTPaHEHUs OTHA M0 3THM KOHCTPYKIMAM (Tabiu. 2.2).

Bce cTpouTenbsHEIE MaTepMalbl MOAPA3NENSAIOTCS Ha TPH TPYIIIBL
HeCropaeMebie, TPYIHOCTOpaeMEIe U CrOpacMble.

B 3aBHCHMMOCTH OT KaTeTOpUK MOMEHIeHUA IO B3PBIBOIIOXAPHOR U
TIOXAPHO#M OMacHOCTH (TaGi. 2.3) BHIGHMPAIOT CTelleHb OTHECTONKOCTH
3[aHus, TUIOIANb 3TaXa MeXITY TIPOTHBOMOXAPHBIMH CTEHKAMH M YHC-
710 ataxei. [IpoM3BOACTBEHHBIE TIOMEIeHHA KaTeropuii A m b MoxHo
pa3Meltiath B 3manmsix TonbKo [ u II cremeneit orHecTo#kocTH, Npu
9TOM YHCJIO 3TAXKEeH He JODKHO IPEeBHIaTh IIECTH. B 3aBUCMMOCTH OT
YHca 3TaKel 30aHus 1A TIPOM3BONCTBEHHEBIX TOMEIeHUH KaTeropuit
B u JI monyckaeTcs BBINOJHATH CO CTENIEHBIO OTHECTOMKOCTH BIIOTH
no V, a kareropuu I' — He Hike IV cremeny orHectoiikoctr. B 370M
cayyae 1ipH [ 1 11 cTeneHsIX OTHECTOMKOCTH 30aHMH YHCITIO 3TaXel B HUX
He JOJDKHO TIPeBHIILATD IHeCTH IS TIPOM3BOJCTBEHHEIX MIOMEIIEHUI Ka-
reropuH B m necary w1 nomenteHuit Kkareropuii I' i [1. OcHOBHBIE CTPO-
HTEJIbHBIE KOHCTPYKUMH 35aHHH ¢ MOMellle HUSIMH Kateropuii E criemyer
MPOEKTHPOBATh H3 HECTOPAaeMBIX MAaTepHaJIOB C HEHOPMHMpYEMEIM IIpe-
IENOM OTHECTOMKOCTH.

2.3, HoBble BuABLI orpaxaalolux KOHCTPYKUUIA U MatepuanoB

OcHOBHHE (QU3NYECKHE CBOMCTBA CTPOMTENBHBIX MAaTepHalOB OIl-
peneNnsioTcs X oGbeMHBIM BecoM, H/M?, yIelBHOM TeruroeMKOCTHIO,
Koa¢hHIIHEHTAMH TEIUIONIPOBOTHOCTH (CM. Noxapasa. 1.2) u BO3myXo-
NpoHMUAHKA (CM. Hogpasa. 3.4), TeIUIOYCBOEHHUS M TIapONIPOHHIIAHHS.

Koaghhuuuenm menaoyceoenus mMatepuaia 4MCIEHHO paBeH KOIH-
YecTBY TEIUIOTHI, YCBAMBAEMOM CTEHKO#! TUToAanbio 1 M2 B TedeHue 1 4
TpH TeMIlepaTypHOM Iepeltafie B OMMH rpafgyc, ¥ 3aBUCHT OT IIPOAOI-
XUTeJTBHOCTH IepHoaa paboThl OTOTUIEHHS M (PH3HIeCKHAX CBOIICTB Ma-
TEpHAa. ’

Kosdhdhuyuenm naponpornuyanus Matepuana XapakrepmsyeTcss KOMH-
YECTBOM BOISHEIX ITApPOB B rpaMMax, NPOXOIAILNX Yepes3 IUIOCKYIO O-
HOPOJHYIO CTEHKY IUIOIAnbio 1 M2 ¥ ToMuMHOM 1 M B TedyeHue 1 4 ipu
Pa3sHOCTH YIIPYTOCcTeil BOASHBIX NIAPOB Y MPOTHBOJIEKAILVIX TTIOBEPXHO-
creit crenku 130 Ia.

Janee paccMOTpeHBI HOBBIE BHABI OrpaXAAIONNX KOHCTPYKLIHN H
MaTepHAIOB C YIyYIUeHHBIMH (GU3UIECKUMHA CBOMCTBAMH.

IlyctoTens it KUpN WY NpeaCTaBIsIeT COOOM 060X KEHHBIH TITH-
HSHBIA OJIOK C SYEMCTOH CTPYKTYpPOH M NapaUleNBHBEIMH KaHalaMi.
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Takue O10KH UCIIOIB3YIOT KaK B KQUECTBE HECYILKX 2JIEMEHTOB, TaK K
B KaYeCTBE IJIEMEHTOB, HE HECYIUX HArpy3KH.

YnopHB# KUPNHUY INpeIHA3HAYEH IS KIAOKM HECYLIMX WIH
HE HECYLUUX CTE€H, KOTOPBIE OOJIMLIOBEIBAIOT KUPIIMYOM MJIA ITYCTOTE-
JIBIM OGJIMIIOBOYHBIM KUPIIMYOM (pHC. 2.1). DIeMEeHTHI OOJMLIOBKH CBsl-
3BIBAIOT C KUPITAYaMHK KJIAJIKH, B PE3YJIETATE Yero ¥ T, K OPYTHE HECYT
Harpy3Ky. Pacriojioxenne KaHajioB B KUPIIMYE MOXKET ObITh BEPTHKAIb-
HBIM WJIH TOPH3OHTAILHBIM.

PebpucTyo OONHUIOBOYHYIO NIAUTKY IPUMEHSIOT A1 00-
JIAIIOBKM BHYTPEHHEH IMOBEPXHOCTM HAPYXHEIX CTEH C LIEJIBIO CO3a-
HHST BO3OYIITHEIX TIPOMEXKYTKOB, MPEMATCTRYIOIMX MPOXOXIACHHIO BJIA-
TH, B TIOJIYYCHWS TOBEPXHOCTH, NMPUTOJHONK JUII HaHECEeHWs INTyKa-
TypKH. Takue [UINTKHX SBJISIOTCS 3JIEMEHTaMH, He HECYIIMMHM Harpy3KH.
VX BLINTYCKAIOT LENLHEIMM K Pa3pe3HBIMM TOMIIHHOM COOTBETCTBEHHO
50, 75, 100 mm u 38, 50 mMMm. ,

Msmenis i3 IBETHOTO apXKUTEKTYpPHOTo 6eTtoHa (puc. 2.2)
HaXOIAT MPUMEHEHHE MPH OGJIMIIOBKE XWIBIX 3HaHIHH.

PebprcTyto o0MHIIOBOYHYIO TUTHTKY, IYCTOTEIBIN KUPITWY A1 BHYT-
PEHHHX TNEPErOPOJOK WIH KUPNHWY, TIPUMEHSIEMEIN IS KIAJAKU CTEH,
MOXHO HCIIOJIB30BaTh AJIA TEIUIOU3OSUINN CTaTbHBIX KOHCTPYKIIMI.
B 5TuX ke HeAsiX BBIIYCKAIOT KMPIUY CIIEIMAIbHEIX (POPM, B YACTHO-
CTH, B BHIE 3aKMMAa, YIJIIOBOM KMPTIMY, KMPIIIU-COQHUT.

HernasypoBaHHBH OOJHMIIOBOYHBIH KHPIHY UITOTOB-
JIIOT C TJIANKOM WM ILIEPOXOBATOH TEKCTYPOBAHHOM JMAIIEBOM MTOBEPX-
HOCTBIO. Ero MpHMEHSIIOT B KA4€CTBE OOJMIIOBOYHOTO MaTepHana Kak
JUISL HADYXKHBIX CTeH, TaK M JJI1 BHYTPEHHUX CTEH ¥ MepPeTOPOAOK.

Puc. 2.1. KOHCTpYKLUSA KIaAKy U3 YTO/MIIEHHOTo Kupruya « TepMomoxc®»:

a — (pparMeHT KIAIKH; 6 — BEPTHKAMBHBINA pa3pe3; | — MolepeyHble BEPTHKATLHLIE
WBH; 2 — BHYTpEHHss BepcTa; 7 — NpOZONbHLIE BEPTUKANBHEIE LB, 4 — JIOXKKOBLIE
KHPITMYM; 5 — HAapyXHast BepcTa; 6 — AHLEBON KHPIHY
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Puc. 2.2. U3nenua U3 apXUTeKTypHOro 6eToHa:
a — BEPTHKAJIbHLIC KAMHH; 6 — HAaKpBIBHbIE ILTUTHI; ¢ — H3AECTINS M1 06THIIOBKH

CTeKI00M0KU MOMYYAIOT MyTeM COeqUHEHN (CIUIABJICHMA) IBYX
CTEKJISTHHBIX ONPECCOBAHHBIX MOMYONIOKOB, B Pe3yNbraTe 4ero B O6JI0Ke
CO3MAeTCd YACTHYHBLA BAKYYM, TIPUOAIOIMI €My XOPOIIIME M3OJISLH-
OHHEBIE CBOMCTBA M YAaCTUYHO TIO3BOJISIIOILMEA TIpeoTBpaiiars 00paso-
BaHHE KOHIEHCATa HA CTEHAaX. '

TTpou3BOAKMMBIE CTEKTOOIOKH MMEIOT IBa HasHaYeHHs!: GYHKLHO-
HAalBHOE U JeKOpaTUBHOE. BioKH QYHKUHOHATEHOIO Ha3HAYCHHUS U3-
TOTOBJISIOT TPeX TUIIOB:

JUISL CO3@HMS HANpPaBJAEHHOTO CBETa TIYTEM ero mpesioMieHus. Ta-
Kuie GJOKH BCerna ciIeAyeT PACTioNaraTh BBIIE YPOBHS IJia3 (Ha BBICOTE
okosio 1,8 M OT ypoBHS 110J12);

JUISL CO3AHMSI PABHOMEPHO PAcCEsTHHOTO CBETa 110 BCEMY TTOMEIIe-
HH10. IX MOXHO YCTAHABIUBATh KakK BEIIIE, TAK X HIXKE YPOBHS I71a3;

Os1okM 001MIETO HA3HAYCHMS.
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BioKu Bex 3THX TUIIOB MOXHO H3TOTOBISTH C GEBIM WM 3¢/ICHEIM
9KPaHOM BHYTPH, BBIMTOJTHCHHBIM M3 CTEKIOBOIOKHA. OKpaleHHOE CTeK-
JIOBOJIOKHO CMATYACT OCBEILCHHE H CIIOCODCTBYET 3aMEIIEHHIO Harpe-
BaHWs1 IIAHENH, €CJTY HAa Hee MajaloT NpsAMBIE CONMHEUHBIE Tyyu. Toj-
IKHA GIOKOB GOYHKIHOHAIBHOIO HA3HAYEHHS COCTABIISET 101,6 mm;
ux pasmepnl 203,2x203,2 u 304,8x304,8 mMm.

B HacTosiiee BpeMms BBITyCKaeTcs Ueiad ramma CTPOUTENBHBIX K
IIEKOPATUBHBIX CTEKIIOOOKOB pa3HEIX 06pa3LoB U TUIIOB. JIBycTeHOU-
HBIC CTEKJIOOIOKM NMPOITYCKAIOT ECTECTBEHHBIN CBET M ABIISAIOTCS Xopo-
UIMM TEIUIO- M 3BYKOM3OJ/ILIHOHHEIM MaTepHanoM. Pasmepr! crekio-
60KoB aTOrO THMa 152,4x152.4; 203,2x203,2; 101,6x304,8 u
304,8x304,8 Mm.

IIpeccoBaHHBIE MIUTBHI UITOTOBIAIOT U3 PacTUTENBHOTO, MH-
HEPAJIbHOrO WIH CHHTCTHYECKOTO BOIOKHA, KOTOPOE MePEMELINBAIOT
€ BAXKYLIMM MaTepyasioM. X IIHpOKO MCIIONB3YIOT B KAYECTBE U301 -
TMOHHOTO MaTepHalia, ONATyOKM KM OTAENOYHBIX maHene. [Ipeccyior
TAKKE TNOTHBIC BONOCTOIKME IMCTH M OTHECTONKME TUTHTEL. T LIMTEL U3
BOJIOKHA TPOCTHHKA C 3aBOACKOM TOBEPXHOCTHOM OTHEIKOM IIHPOKO
TIPUMEHSIOT B KAY€CTBE XKECTKOH M3OMALMY IS CTEH M MEPEKPBITHIA,
a TAKKC JUIS1 3BYKOM30IALMH BHYTPEHHUX ABepeit. [ImMTh! U3 acbecto-
BOTO BOJIOKHA MJIM U3 MUHCPAIBHON CHIMKATHOMN LIEPCTH OTHOCSAT K
KaTeropuu HecropaeMuix. MCIIONB30BATE HX B YCJIOBHAX BO3MOXHOIO
BO3MEMCTBMS BJIard He peKoMeuayercA. [LmMTel u3 CTEKJIOBOJIOKHA,
TIpECCYEMOTO B CMECH € BSIKYHIMM BEILECTBOM MEXIY JIMCTAMH YTIAKO-
BOYHOH ByMaru M3 xpaT-LeiUTiono3s, HCIOMB3YIOT KAK M30IA1HOH~
HEIe. BMecTe ¢ TeM MX MOXHO YCTAaHABIHBAT B MECTAX, MOABEPXKEHHBIX
JHHAMMYECKHMM HarpyskaM. [IIMTBI M3 IEHOCTEeKIa M3rOTOBISIOT U3
STYEUCTOrO MIIH a3pUPYEMOr0 CTEKJIA C IOKPHITHEM (POPMOBAHHBIMHU
JIUCTaM¥F YIIaKOBOYHOM GyMaru us Kpa@T-LesuTono3sl. IIMTE OTIMYa-
IOTCA NMPOYHOCTBIO H HE IMONBEPXEHH! BO3ACIHCTBHIO BIIATH.

TBepabie NAUTH NpPeccyloT U3 NCPEBSIHHON uiensl, obpabo-
TaHHOH Pa3pHIBHBIM CIIOCOGOM, OCTATKOB (OTXOIOB) 1IEJUTHOJIO3HOIO
BOJIOKHA W JINTHUHA, CIVIABJISIEMBIX IDH HATPEBaHUH. BepxHsis moBepx-
HOCTB IUIMT IVIaKasl, HIDKHASE MMEET PUCYHOK B BHIE CETKU. BrIrmycka-
10T TAKXKE [UIMTHL ¢ O6EMMH TMTaIKUMHU IIOBEPXHOCTAMH, ¢ KUCIOCTOM-
KWM TOKDPBITHEM WIIH ¢ pa3sHOOOPa3HOi IEKOPATHBHOMN OTHEIKOMN JTH-
LEBOK IOBEPXHOCTH.

CocTaBHBIE HAMTBH COCTOSAT U3 HECKONBKHX CIIOCR YIIaKOBOY~
HOM Gymary u3 KpadT-LeILTIoN03bl, IPOIUTAHHON (hEHONBHOM HITH Me-
JIaMHHOBOH CMOJIOI M OTHOTO (BEPXHETO) CJIOA MONyNPO3PAYHOIL IBET-
HOH OyMaru wiM GyMarv ¢ HaHECeHHBIM Ha Hee PUCYHKOM, 00pato-
TaHHOI METaAMHMHOBOM CMOJOMH. ’

CioucThie NMIacTHKH MPEACTABIAIOT COGOM TIPOYHBIN O6TH-
LIOBOYHBIA MaTepHas, BHIIEPXKUBAIOIMI TeMiepaTypy no 135 °C. He-
KOTOPBIC BUAB! CIOUCTHIX IUTACTUKOB XOPOIO IMOANAIOTCA THOKE B XO-
JIONHOM COCTOSTHMM, 0Opasysi HeGONBIINE KPUBOJIMHEHHBIE YYACTKH,
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/I\pYTHE HEOOXOOHUMO HarpeBaTh. MEHOMBHBIE H MEIAMHHOBHIE TUIACT-
MACCHI SBJISTIOTCS TEPMOPEaKTHBHBIMM.

MHorocnoffHbHEe MAMTH COCTOST M3 IEHTPAIBHON IUIUTHI,
OTIACNAHHOM TBEPABIMM IIANKUMH JTHCTaMH acbecTorieMeHTa. OHHU OT-
JIMYAIOTCS BHICOKMMHM H30JISALIMOHHBIMU CBOMCTBAMH, MX IPUMEHSIOT
K4K JJIS BHYTPEHHEN, TaK M IJIs1 HADYXHOM OTHENKH, a TAKXKE UCIOJb-
3YIO0T B HEOOJBIUIHX 3AaHMAX JUIS BO3BEACHUS HEHECYIIIUX CTEH MEXIY
KOJIOHHaMH Kapkaca.

2.4, ConpoTUBMnEeHMe Orpaxaatomnx KOHCTPYKUMI Tennonepeaaye

BHelHue orpaxaamwiue KOHCTPYKIIMH OTAIUTUBAEMBIX JKVWJIBIX,
MPOU3BOACTBEHHBIX M OOIECTBEHHBIX 3MaHUN TODKHH HE TOJIBKO /0B~
JIETBOPSATH TPeOOBAaHUAM MPOYHOCTH, YCTOMYMBOCTH, OTHECTOMKOCTH,
JIOJITOBEYHOCTH, 3KOHOMUYHOCTH U COBPEMEHHOTO IM3aiiHa, HO U UMETh
COOTBETCTRYIOIINE TEIUTOTEXHHUECKIE MTOKa3aTesIM. BriGop orpaxaaro-
LIMX KOHCTPYKUMI CICEYET NIPOU3BONUTE B 3aBUCUMOCTH OT (PU3HUE-
CKHX CROICTB Marépmania, KOHCTPYKTHBHOTO PELICHHS, TEMITEpAaTypHO-
BJQXKHOCTHOTO PEXKMMa BO3AYXa B 3MaHHMM, KIIUMAaTOJIOTMYECKUX HaH-
HBIX paiiOHa CTPOMTENLCTBA, 8 TAKXKE OT HOPM COIPOTHBIECHUA TEIUIO-
repenaye, BO3AYX0- H MaporpoHHIaHuw. s yMeHblIeHUs Koneba-
HHUH TeMIepaTypsl BO3dyXa B NOMEIIEHUSX HApYXHBIE OrpaXXICHHS
JIOJDKHBL 00nanath HeoOX0IUMOIt TEINOBOH YCTONYHBOCTHIO.

JInd yMEHBIIIEHHS ITOTEPH TEIUIOTHl B 3UMHMI IEPUON H TIOCTYTUTE-
HHSA TEIUIOTH B JIETHUI MEPHO. NPH NMPOCKTHPOBAHUH 3MaHU U COOpY-
KEHUI HYXHO IIPEAYCMATPUBATh: pEICHUA, 00CCIICUUBAOIINE HAUMCHE-
LIYIO IUIOIIAAE OrpaXAarouMX KOHCTPYKUWHA; CONMHIE3aLUUTY CBETOBEIX
TIPOEMOB; PAIIMOHANIBHOE IMPUMEHEHHE 3(P(HEKTUBHBIX TEIUTOU3OIAIHN-
OHHBIX MaTEPHANIOB; YIUIOTHEHUE IIPUTBOPOB M (PAIBLIECE B 3aITOTHEHMSIX
TIPOEMOB U CONPSIKCHUI 9JIEMEHTOB B HAPYXXHEIX CTEHaX U IMTOKPHITHSIX.
B 3aBHCHMMOCTH OT OTHOCHUTENBHON BIAKHOCTU M TeMIIepaTyphl BHYTPEH-
HETO BO3[yXa OIPEACIIIOT BIAXHOCTHBIHM PeXXM ImoMelleHrit (tabm. 2.4).

Tabauua 2.4
Knaccudpuxanus moMemenvii no BIaxnocTH

BaXXHOCTE BHYTPEHHETO Bo3nyxa, %, MPH TeMITepaType

Pexum
TIOMEHICHIA po 12°C cebire 12 go 24°C cahe 24 °C
Cyxoit Ho 60 Ho 50 JTo 40
Hopmanesniii | Ceenue 60 mo 75 | Ceenue 50 mo 60 | Ceouue 40 mo 50
Braxumrit Caeute 75 Ceomite 60 go 75 | Ceeimte 50 go 60
Moxprlit — Caoblie 75 60
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ApPXUTEKTYPHO-CTPOUTENBHbIE PELUEHUS II0 OTPAXIAIOINHUM KOHCT-
PYKIIHMAM IIPOEKTHPYEMOTIO 3MaHUS JOJDKHBI GBITh TaKHMH, YTOOBI TIOJ-
HOE TEPMUYECKOE CONPOTUBIEHHE TEILIONEpEIade STHX KOHCTPYKLII
Ry = 1/k (k — xoapdurment TETUTONepeNaYy, CM. mogpasn. 1.2) 6ruio
PaBHBIM 3KOHOMHYECKH IIENECOOGPAa3HOMY COTIPOTHBIIEHUIO TEIUIOMNE-
pexade R§*, ompeneneHHOMY U3 YCIOBHS 0OeCIeYeHHUS HaUMeHBIIIX
NPUBECHHBIX 3aTpaT, HO He MeHee TPeGYeMOro COIPOTMBIEHMS Telt-
Jionepeaade Rj® I10 CAHUTAPHO-TUTMEHNYECKIM yenoBuaM. Ecin y nipo-
€KTUPYEMOTO 3aHHA IIPEAITONATAETCS CTEHBI BBHUIONUTD M3 KHpIINYa
MM IIPUPOTHOTO KaMHSA, TO MOXHO R, IPHHHMATE MeHbIIE R?, HO
He Gosiee YeM Ha 5 9%. OrpenenaTh COpOTHBIEHHE Teruionepenaye BHYT-
PEHHMX OTpaX[alOIMX KOHCTPYKUMIA (CTeH, [IePeropomoK, TI€PEKPHI-
THI ¥ 3alloNHeHuit IIPOEMOB) HYXHO TOJNBKO B CIIy4asiX, KOTHA pas-
HOCTb TEMIIEPAaTyp BHYTPEHHETO BO3AyXa B Pa3Ie/SIeMbIX STHMH KOHCT-
PYKUMSAMH IIOMEMEHUSX IipeBbiaer 10 °C.

Hist pacyeTa 110 CaHUTapHO-THIMEe HUYECKUM YCIOBHAM TpeGyeMoro
COIIPOTHBNEHHUS TeTUonepeaade RJP, (M2- °C)/BT, Orpaxoalommx KOH-
CTPYKUHH, 332 UCKTIOYEHUEM 3aMIOHEHUI CBETOBBIX IIPOEMOB (OKOH,
GaNKoHHEX IBEpeit U Gonapeit), mone3yroTes hopMynoin

_ "(tn _tﬂ)
Ry _Tas_’ (2.1)

Tae 7 — KO3(DOUIUEHT, YYUTHBAIOMMA TOTOXEHe OTPaXMAIOLIAX
KOHCTPYKIIMH [10 OTHOLUEHHIO K HapyXHOMY BO31yXy (T1abu. 2.5); ¢, —
pacticTHas TeMIlepaTypa BHYTPEHHETO BO3ayxa, °C, ipHHAMaeMast I1o
1abn. 3.2...3.4; 1, — pacyeTHas 3UMHSS TeMIIEpaTypa HapyXHOTO BO3-
nyxa, °C, IpuHmMMaeMast 1o taom. 3.1 ¢ Y4ETOM peKOMeHIauuit Taom. 2.6;
At" — 'HOPMAaTHBHBII TeMIIEpaTYPHBIH nepenag Mexny TeMIIepaTy-
PO BHYTPEHHETO BO3IYXa W TEMIIEPATYPOM BHYTPEHHEH ITOBEPXHO-
CTH OTPaXNaloleld KOHCTPYKUMH, IPUHIMAEMBIH 10 Ta6j1. 2.7; oy —
KO3(PUIIMEHT TEIIO0TAAYN BHYTPEHHE IIOBEPXHOCTHU OTPAXIAIOLIIX
KOHCTPYKUMIA [47151 CTeH, IOJIOB, TIANKUX [TOTOJKOB, TOTOIKOB C BEI-
CTYNAIOLIMMM peOpaMU IIPY OTHOIIEHWH BBICOTH A pebep K paccrosi-
HUIO a MEXy TpaHsAMU coceqHuX pebep 4/a < 0,3 npuHuMaeTcs paB-
HbeM 8,7 Br/(M?-°C), a 19 IOTONKOB C BBICTYNAIOIUAMH peGpaMu
npu h/a>0,3 — 7,6 Bt/(M?-°C)].

st mBepeit (KpoMe GaKOHHBIX) U BOPOT TpebyeMoe COIpoTHBIIE-
HME TEIUIONIepeaaye CleayeT IPHHAMATD He MEHEE 0,6 R} creH 3naHWit
U COODYXEHHI, ONPeNe/IEHHOTO 110 (opMyie (2.1) nipu pacuerHoM
3MMHEH TEMIIEPaType HAPYXHOTO BO3MyXa, paBHOM! CpelHeil TeMIiepa-
Type Hanbojee XOMOTHOM IISTHIHEBKU.

st olleHKM TeruioBoii MHEPIUY [) MHOTOCIIOIHOM Orpaxmaroimeis
KOHCTPYKLIMH HCTIONB3YIOT hopMyITy

D=Risi+ Ry + ... + Rys,, (2.2)
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Ta6nuupa 2.5

3nagenns Ko3dpHIMERTA 77, YIHTHIBAIOMErO NOJIOKEHRHE OrPAKIANOIHAX
KOHCTPYEItHii IO OTHOMMEHHIO K HAPYXHOMY BO3AYXY

Orpaxaaroiye KOHCTPYKIIHK n

HapyxXHble CTeHBI M ITOKPBITHSA; TIEPEKPHITHA YepAayHble (C KPOB- 1
Jiel U3 WITYYHBIX MATCPUATIOB) U HaJl TpOe3faMH; MEPEKPHITUS Hal
XOJIOXHBIMU TIOXTONBAMK 6€3 OrpaXaaroliUx cTeHOK B CeBepHOM
CTPOUTENILHO-KITMMAaTHYECKOH 30HE

[epeKpHITHA HAX XOJMOIHBIMY IO BATAMY, cooﬁmalou.[mumca c 0,9
HapyXHBIM BO3MYXOM ITEPeKpBITHA YepAavHsle (C KPORTEH U3 py- .
JIOHHBIX MATEPHAJIOB); TTEPEKPBITHS HAJ XOJMOAHBIMUA TIOTIONBAMM
¢ OrpaX/JAIOLIMMK CTEHKAMHU U XONONHBIMU 3T1axamu B CeBepHoit
CTPOHTENBHO-KIIMMATHYECKOH 30HE

IMepexpuiTia Hag HEOTAIUTHBAEMBIMM MOABANTAMU CO CBETOBLIMH 0,75
TIpOEMaMK B CTEHAX

[MepeKphITHA Hajl HEOTAILUTUBAEMBIMU TTOLBATaMU Oe3 CBETOBBIX 0,6
MPOEMOB B CTEHAX, PACTIONOXEHHBIE BhIllIe YPOBHSA 36MIK

[MepexpHITHA HA[ HEOTATUTMBAEMBIMA TEXHUYECKMMH ITONTIONLAMH, 0,4
PACITOJIOXEHHBIMH HUXE YDOBHS 3¢MIM

Tabnuua 2.6

PexoMeRiaumn no sLIGOpPY pacueTHoOl 3uMHell TeMiiepaTypsl
HAPYAKHOrO BO3XyXa

TerutoBas nHepuus D orpaxaaroimx Temneparypa, KOTOPYIO ClleLyeT

KOHCTPYKUH#H NPKHUMATD 32 1,
Ho 1,5 (be3niHEpIIMOHHAS ) AbGconoTHa MUHUMaJIbHas
TeMIlepaTypa
Ceriute 1,5 10 4 (Manas uaepumon- | CpeaHsist TeMnepatypa Haubolee
HOCTB) XOJIOTHEIX CYTOK*
Caoilie 4 10 7 (cpeausis uHepuoH- | CpenHss Temnepa-[ypi Haubojee
HOCTB) XOJIOMHBIX TPEX CYTOK

Cabie 7 (6onblas HHEPUMOHHOCTE) | CpeqHsa TeMreparypa Haubolee
XONOTHOH NATHAHEBKH

* OnpegesIoT Kak cpefHee apudbMeTHUECKOE TeMIeparyp Hauboliee XOMOQHEIX Cy-
TOK ¥ HauBolee XOJOTHOK IATHAHEBKH, OKPYIAA A0 LENOr0 3HAYCHHMA.
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Taonuua 2.7
Npoe3iamMH,
TIONBANAMH U
NOANONBAMH
2,5
2,5
2,5
2,5
2,5
2,5
2,5

NEPEKPLITUR Hal

TIOKPBITHIL K
Yyepaa4HuX
4,5
5,5
0’8(15_ tp)
0’9(15_ tp)
L-%

NepeKphITHA

3nayenus AfY, °C, ana

cren
6
10
H
7
fy— Inp

B

_ HAPYXHEIX

33 MCKIIIOYCHU ECM TTIOMCILUCHHUHA

7. TIpou3BOACTBEHHEIE 3NAHUA C BIAKHBIM WIM MOKPHIM DEXUMOM U arpecCUBHOM

cpenoit (pacTBOPUMBIE COJIH)

.

HHA U MOMCUICHUA NMPOMBILUICHHLIX IPEATNIPHATHH,

¢ BI2XHBIM WIM MOKDBIM DEXMMOM

Hopmatneubiii TeMnepaTypHbiii Nepenax

31aHus 1 NOMEILEHHA
NMpumeuanus: |. Jig MpoU3BOACTBEHHBIX 30aHUIA C CyXMM H HOPMATBHEIM PEXMMOM TEMIIEPATYPa BHYTPEHHEH OBEPXHOCTH OFpaKna-

xolueiu ;oucrpyxuuu HOJDKHA GhITh HE HIDKE TOYKM POCHI BHYTPEHHEIO BO3AYXA NPW PacyeTHOH 3MMHEH TeMIEpaType HapyXHOTo BO3yXa.
. Byksennbie 0603HaYeHHS: f, — TO Xe, YTo B (opmyne (2.1); f, — Touka pocH, °C, MpU pPacyeTHOH TEMIEepaType U OTHOCHTE/IBHOU

BJIAXHOCTH BHYTPEHHETO B03ayXa, npunuMaeMsiM o ['OCT 12.1.005—76 n HopMaM NIPOEKTHPOBAHKSI COOTBETCTBYIONIMX 3NaHHI U COOpYXe-

HHH; fp — TO XE€, YTO f,, HO C Y4ETOM ArpECCUBHOM CpEbl.

BCIIOMOTATENEHEIX 30aHHi TIPOMBILLLTEHHEIX TPEAMPHATHI C BAKHBLIM WIH MOKPHIM
DEXUMOM, €CM He JIONMYCKAETCs KOHAEHCALMS BIAary Ha BHYTPEHHE ITOBEPXHOCTU:
CTCH M IIOTOJIKOB

1. 3naHus Xuwisle, GONBHHYHBIX YUPEXAEHUH, JETCKUX CanoB, fAcneH, KOMOMHATOB
3. ObwecTBeHHBIE 3MAHKA, KPOME YKA3aHHBIX B I1. | ¥ 2, ¥ BCTIOMOTATE/bHBIE 3/1a-

6. [1pon3BONCTBEHHLIE 3AAHUS, A TAKKE OMEIEHUA O0UIECTBEHHBIX 3aHMMA U

5. [1pOU3BOACTBEHHBIE 3IAHHA C HOPMATIBHBIM PEXMMOM

2. 3nanug obuieobpazoBaTeIbHBIX AETCKUX KO
4, T1poH3BOACTBEHHLIEC 3AAHHS C CYXHM PEXHMOM

TOJNBKO ITOTCJIKOB

rae Ry, R, ..., R, — TepMUYECKHC COMPOTUBICHIA OTHEJHHEBIX CIOCB
orpaxuamoolieif KOHCTPYKLMH, (M?-°C)/Brt, onpencnsicMbie 1o dopmy-
ne (2.3); S, S, «..» Sa — DACUYCTHBIC KO3(PULHMEHTBI TETUIOYCBOCHHA
MarepHaia OTACIBHBIX CIOCB orpaxuaolieil KOHCTPYKLIMH, Br/(M?-°C),
rprsuMaemble o CHull 11-3-86.

TIpu pacuerax Ko2GhGUIMEHT TEIIOYCBOCHHA BO3MYIIHBIX [IPOCHIO-
€K TPWHMMAIOT PABHBIM HYJIO, a CIOM KOHCTPYKLIMH, pacIoIoXKeH-
HBIE MEXK/IY BO3IYLIHOM IIPOCIOAKOMN, BEHTWIMPYEMOI HapyXHBIM BO3-
JIYXOM, M HapyXKHO} [MOBEPXHOCTEIO orpaxnaloieil KOHCTPYKIMHY, HE
yYHTBIBAIOT.

TepMUYECKOe CONMPOTUBICHUE CIIOS MHOTOCTIOMHOY orpaxnarolei
KOHCTPYKLIMH, a TaxKe ONHOPONHOH (OBHOCTIONHO#) orpaxaaloliel

KOHCTPYKLIMH
R=d 2.3)

e § — TONIMHA CJIOoS, M; A — pacyeTHEIH KO3(hEQHUIHEHT TEIUIO-
TIPOBONHOCTH MaTepyana ciost, Br/(M- °C), mpunumaemsti o CHull
11-3-86.

Onpenemme TpeGyeMoe CONMPOTHBICHHT R}P orpaxjamiomux KOHCT-
DYKIIVIA IO CAHUTAPHO-THTHEHIYECKMM YCTIOBMAM, pacCUMTHIBAIOT (aK-
THYECKOe COMPOTHBIICHUE TEILIONepenaye

RO=-1—+RK+—1—, (2.4)
B Oy

roe o, — To Xe, 4To B hopMyne (2.1); R, — TepMHYECKOE COMPOTHB-
JIeHWe orpaxiaioniel KOHCTPYKIIHH, (M2 °C)/Br, onpefenseMoe NMPH
OMHOPOAHOM (OXHOCIONHON) KOHCTPYKUHMH TIO dopmyne (2.3), mpu
MHOTOCIONHOM — 10 dopMynam (2.5) u (2.7) wim (2.9); oy — K030-
GWILMEHT TETVIOOTAAYM HAapYKHOM OBEPXHOCTH orpaxnaouieil KoHCT-
PYKIMM IS SHMHUX YCJIOBUH, Br/(M2. °C), npMHUMAaEMBIA 1O Tabm. 2.8.
V orpaXnialoureii KOHCTPYKIMH C [OCIENOBATENBHO PacmoNOXCH-
HBIMM OTHOPOIHBIMM CIIOSMM TEPMUYECKOE CONPOTHBICHUS R, ompe-

NENAIOT KAK CYMMY TEPMUUECKHX COTIPOTHBIICHUH OTACJIBHBIX CIOCE:

R.=Ri+ Ry+...+ R+ Rop, (2.5)

rne Ry, Ry,..., R, — TO Xe, 4T0 B opMyIne (2.2); Ry; — TepMHUECKOE
COTPOTHBIEHHE 3aMKHYTO# BO3IYIIHON TIPOCJIONKH, MPHHHMACMOE I10
TabM. 2.9.

V HeOIHOPOAHOW OrpaXialolleci KOHCTPYKIMH (HampuUMep, ¥ MHO-
FOCIIOMHOM KaMEHHO# CTeHBI OOErYeHHO! KIIaiKy C TeIUTOM30MIH-
OHHBIM CJTOEM, PHC. 2.3) NMPHUBENEHHOE TEPMUYECKOE COMPOTHRICHUE
R | (M?.°C)/BT, onpeaessioT CICAYIOIMM obGpazoM.

VCNIOBHO pa3pe3aloT ITOCKOCTAMH, NapalieTbHBIMK HaIpapJICHUIO
TEIUIOBOTO LIOTOKA, OrpaxIalollyr0 KOHCTPYKIIMIO (W 4yacTb ee) Ha
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Tabauia 2.8

3navenns Ko dUNHEHTA TEMI00TAAYA HAPYKHOH IOBEPXHOCTH
OFPKIAIOIUMX KOHCTPYKUMH U SUHMHHX YCIOBHI

0 e KOHC U D
TPAXAAIOIIME KOHCTPYKIIHI Br/(m?- C)

HapyXHble CTeHBI, ITOKPBITHSL, TEPEKPLITUA HAl IIpOE3naMH 23

H XOJIIOXHBIMM ITOAMONbAMYU 6€3 OorpaXiarouux cTeHoK B Ce-

BEPHOIt CTPOUTEIILHO-KIKMATHIECKOH 30He

Ilepexportvisi Ham XONOXHBIMH NogBaNaMH, coolInanmmuMucs 17
C HapyXHBIM BO3NYXOM; EPEKPHITHS HAL XOJOTHBIMH 10/~
NOAbLAMY C OTPaXAAIOIIMMM CTe HKAMH M XOMOIHBIMH 3TaXa-
MH B CeBEpHOM CTPOMTENBHO-KIMMATUYECKOM 30HE

IlepexprITis YepXadHbie ¥ Hax HEOTAIUIMBAEMBIMH IOXBATA- 12
MH CO CBETOBBIMM IIPOEMaMM B CTEHAX

ITepekpbITHs Hall HEOTAILIMBACMEBIMH [OXBAIAMH G€3 CBETO- 6
BBIX IPOCMOB B CTEHAX, PAaCMOJOXEHHBIX BHILLE YPOBHSA 36M-
JIM, H HaJl HEOTAILTHBAEMBIMU TEXHHYECKHMH ITONIIOBAMH,
PACIION0XEHHBIMK HKXE YPOBHS 3¢MITH

Ta6aurua 2.9
Tepmmaeckue conpoTuBnenns 3aMKHyTHIX BO3JYIIHLIX MPOCAOCK

3HaYeHUR TEPMMYECKOTO CONpPOTHRIEHUs R, (M?- °C)/Br,
Tosmmta TPOCNOAKH
BO3IYLIHOM

MPOCTKOUKH, M

TOPU3OHTANBHOM MNpH MTOTOKE
TEMIOTH CHU3Y BBEPX U
BEPTUKAILHOK

0,01 0,13/0,15
0,02 0,14/0,15
0,05 0,14/0,17
0,1 0,15/0,18
0,15 0,15/0,19

0,2..0,3 0,15/0,19

TOPU3OHTANBHON NPH MOTOKE
TETUIOTHI CBEPXY BHU3

0,14/0,15
0,15/0,19
0,17/0,22
0,18/0,23
0,19/0,24
0,19/0,24

llpumeyanusa: 1. B uucnutene — mpy MOXOXKHTENLHOM TeMIiepaType BO3IyXa B
NPOCONKe, B 3HAMEHaTeNle — MpPU OTPUNATE/IBHOM.

2. Ipu oxneitke OAHOW WM 0GEHX MOBEPXHOCTEl BO3AYIIHOH MPOCAORKHM ATIOMU-
HMEBOIA (PONBIOH TEPMUIECKOE CONPOTURIEHUE CACAYET YBENUYMBATS B 2 pasa.
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YYACTKHM, U3 KOTOPHIX OJTHA MOTYT GBITE ONHOPOAHBIMH (OZHOCIONHBI-
MH) — U3 OJHOIO MaTepuayia, a JpYrue HEeOTHOPOOHBLIMM — W3 CIIOEB
Pa3IMYHBIX MAaTEPUATIOB, H TEPMHYECKOE CONPOTURIIEHIE OrpaXaaloiieit
KOHCTPYKIIMM R, Onpenensior o GpopMyJie

_ R+F+..+F, 26
R,,—Fl F o (2.6)
s P S
R R R,

tae F, B, ..., F, — IJIOINafy OTAENbHBIX Y4aCTKOB KOHCTPYKIIMH (unmu
yactu ee), M%; R, R,,..., R, — TepMHYeCKHe CONMPOTUBIIEHUS YKa3aH-
HBIX OTHEJbHBIX YY4ACTKOB KOHCTPYKIIMM, ONpene/IseMble 10 (popMyTe
(2.3) st OAHOPOAHBIX YYACTKOB M IO opMyIie (2.5) I HEOOHOPOA-
HEIX Y4aCTKOB.

3ateM OTPaXAAOIIYI0 KOHCTPYKUMIO (WIM 4acTh €e, B3ATYIO IJIA
onpeaeieHKs R,) yCHOBHO pa3spesaloT Ha CJIOM ILIOCKOCTAMM, Iep-
MEHIMKY/TSIPHEIMU HAMPARIeHHIO TETUIOBOTO MoToKa. ONHY U3 3THX CIIOEB
TaKXe MOTYT OBITh OBHOPOOHEIMM — M3 OFHOI'O MaTrepuaia, a Ipyrue
HEOAHOPOIHEIMA — M3 OTHOCIIOMHBIX Y4aCTKOB PAa3HBIX MATEPUANIOB.

TepMHUecKOe CONPOTURIEHE OTHOPORHBIX CJIOEB HAXOAAT 110 Pop-
Myne (2.3), HEOTHOPOAHLIX clioeB — 1o dopMmyie (2.5), a TepMuye-
CKO€ CONPOTHBIEHHE OrPAXIAIOLIEH KOHCTPYKITMH R, ONPEaenaioT KaK
CYMMY TEPMUYECKHX CONPOTUBICHUH OTEENBLHBIX OTHODOOHBIX U HE-
OIHOPOAHEIX cyioeB — 1o dopMyse (2.5).

a LOICNY
ty g L
g H
a 0, ™ %)
- ] fa f/' / XAt
T LTS jT, T;
LI IIHLs 1y
5 [
L. -]
TS b

He menee 1 cm

AN
L4

III~/ &%

s

Puc. 2.3. BapuaHTEI CXeM TEIUTONPOBOKHBIX BKIIOYEHHA B OTPAXIAIOLIHE KOH-
CTPYKLIHH
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TpuBeeHHOE TEPMUYECKOE COMPOTURIIEHHE OTPAXKAAIOWIEH KOHCT-
PYKLHMH PacCYHTHIBAIOT IO hopMyne

R =

Ra_"'zﬁ_ (2.7)

3

Ecim R, mpesbiiraer Ry 60nee yeM Ha 25 % WIH OrpakIarouas KOH-
CTPYKIMS] HMEET BBICTYITHI Ha TIOBEPXHOCTH, TO IIPMBEIEHHOE TEpMUYE-
CKOC COTIPOTHUBJICHHE R{P ONpPenessiioT Ha OCHOBAHHH pacycTa TeMITe-
PaTypHOTO TMONS B TAKOH TIOCHEA0BATEILHOCTH,

Orpenenus f, U f,,, HAXOISIT CPEAHUE TEMIIEPATYPH BHYTPEHHE I Tocp
U HapyXHOM T, ¢, TTOBEPXHOCTEN OrpakIatonieil KOHCTPYKIIMH, TTOCHTE
YEro BHIYHCIIAIOT PAcUETHBIN TETIOBOIM MOTOK, BT/M?,

grt = (ts - Ts.cp) =0y (tH-cp - t,,), (2.3)

THE Oy, 6, U 4, — TO Xe, uTo B popmyne (2.1); o, — TO Xe, YTO B
dbopmyne (2.4).

3arem oIpeaensioT PUBELECHHOE TEPMHYECKOE COTIPOTHRICHUE He-
OIHOPOIHON KOHCTPYKLIUKA

Toep — T
np — _BCp H.cp
RD ﬁqmw ; 2.9
Zr{pHBenCHHOC (akTMYecKOE COTIPOTHBICHHME TEmIoNepesaye R,
(M*-°C)/BT, HEOMHOPOAHOM OrPaXNAIONIEH KOHCTPYKIMH HAXOAAT 1O
¢dopmyne

Ip =y
qpac-{ ?

Ry = (2.10)

TAC f; U L, — TO Xe, 410 B opMyne (2.1); g™ — To Xe, 4TO B
dopmyne (2.8).

T[TpuBeneHHOe GaKTHIECKOE CONPOTHRIICHHE TETUTONepeade HapyX-
HBIX TTAHENIBHBIX CTEH XHITBIX 3MaHUH MOXHO OTIPeJeNsATh o GopMyne

Ro = R, @.11)

rue R{® — cONpOTHMBICHHE TEIUTONEpe/aye MAHEABHBIX CTEH, YCIIOB-

HO oTpenensieMoe 110 popmyne (2.4) 6e3 yueTa TeIUTOIPOBOJHEIX BKITIO-
yeHui, (M2 °C )/ Br; r — KoapuumeHT, YYHUTHIBAONIHI BIIMSTHUE CThHI-
KOB, 06paMIIONIMX pebep M APYTHX TEIUIONPOBOIHBIX BKIIOUEHMUIA (ripu-
HMMAETCA HA OCHOBAHMH pacyeTta TeMIIEpaTypHOT'O IO WK HAXOMUT-
CSl SKCITEPUMEHTAILHO).

BHyTpeHHHUE OBEPXHOCTH Orpaaatomeil KOHCTPYKIIMH TI0 TETUTO-
MPOBOJHOMY BKITIOUEHHUIO (muadparma, CKBO3HOM IIOB M3 pacTBOpa,
CTBIK TIAaHEJIEH, XECTKME CBA3M CTeH 00NeryeHHOM KIIamKH, 2eMEHTHI
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JaxBepka H fIp.), €CNM He TOMYCKAeTCS BHIMAMeHMs KOHAcHcaTa 10
BKJIIOYEHHIO, JOJDKHEI HMETh TEMIICPATYPY HE HILKE TOYKH POCHI BHYT-
pEeHHere BO3myxa TIPH PacyYEeTHOU 3MMHEH TeMIlepaType HapyXHOTO
BO3MYXa, WIN, ECIM AOIYCKAeTCH KPaTKOBPEMEHHOe (HE 6onee 5 cyT)
06pa3oBaHUe KOHJAEHCATA 0 BKIIOYEHHIO, — TIPM CPEIHEH TeMIepa-
Type Hanbonee XonoaHOW TSTUIHEBKM HAapy:KHOTO BO3AYXA.

s onpeaeneHua TOYKY POCHL B MECTAX TETUTOTIPOBOHBIX BKIKOYE-
HU OTPaKIAIONIMX KOHCTPYKIIUM OTHOCHTEIBHYIO BIAKHOCTh BHYTPEH-
HEro BO3MyXa XIWIBIX 3MaHHK, OONBHWYHBIX YYpEeXKICHWM, MUcCTaHCe-
POB, aMOYNATOPHO-TIOJIMKIVMHUYECKUX YIPEXKACHUN, PONIBHEIX TOMOB,
JIOMOB-MHTEPHATOB JUTS1 IIPECTAPENTBIX ¥ HHBATMIOB, 00LIE00pa30BaTeNb-
HbIX AETCKHX IIKOJ, IETCKUX CANOB, ACAe! U AETCKHUX ZOMOB IIDUHHUMA-
10T paBHO# 55 %, a BCeX APYrux OOLIECTBEHHBIX 3naHui — 50 %.

TeMrepaTypy BHYTpeHHeH TIOBEPXHOCTH T,, “C, orpaxaarmonieit KoH-
CTPYKUMHU 6e3 TeTTOMPOBOIHOTO BKIIIOYEHHS ONPENENAOT 1o dhopMyne

t, -1
PR Tl 'Y 2.12)
§ ROaB (

TIe f,, Iy U Oy — TO Xe, yto B ¢dopmyne (2.1); Ry — To XK€, 4T0 B
dopmyne (2.4).

B MecTax TermonpoBOAHBIX BKIIIOYEHHH HU3LIYIO TEMIIEPATYPY BHYT-
pPEeHHE TIOBEPXHOCTH T, "C, OrpaXiaiollei KOHCTPYKLIMH MOXHO
OIPEIENATh 1o popMyne

t, -1, RI
Tt -2 iy 0 14, 2.13
Rg’“"a,,[ ”‘( A ] 2-13)

rae R; U R} — cOTIPOTMBIICHHSA TETUIONEPENAYE Orpaxaalome KoH-
crpykumH, (M- °C)/BT, COOTBETCTBEHHO B MECTaX TEIUIOMPOBOMHBIX
BKJIIOYEHHIT U BHE 9THX MECT, ompeaenaseMuie mo dopmyne (2.4);n —
K03 (ULHEHT, MTPUHUMAEMBIi o Tabn. 2.10 u 2.11.

DKOHOMHYECKH I1e1IECO00pa3HOe TEPMUUYECKOE COMTPOTHB/ICHHUE TETI-
JIOM3OMSILIMOHHOTO cnost (yretumHrenst) R, (M*- °C)/Br, MHOroCnO#M-
HOIl orpaxaamouieit KOHCTPYKIIMH, a TAKKE OJHOpPOAHOM (OHHOCTOM-
HOI1) KOHCTPYKIIMH TIPEABAPUTETEHO MOXHO OIIpeNensrh o gopmMyiie

Os 85 (tn = torr.nep )zor.nepm C'rlr
ApCirEy g ’

R =60 (2.14)

The #, — pacyeTHas TeMIlepaTypa BHYTPEHHeEro Bo3nyxa, “C, npUHMMa-
eMas 110 HOpMaM NPOeKTUPOBAHHS COOTBETCTBYIOIMX 31aHUH 1 cOOpY-
KEHHUM; oy nep — CPEOHSS TEMIEPATYpA HAPYXHOTO BO3AyXa 33 OTOIH-
TENBHBIN TIEPHOL, °C; Z g7 nep — MPOAOIDKUTENBHOCTD OTOIIMTENILHOTO 1€~
puona, 4; m — x03pQUIEHT, YYUTEIBAIOLIUN IOIIOTHUTENbLHbIE T10TE-
PH TEIUIOTH HAa MHGWILTPAIMIO Hapy:KHOTO BO3AYyXa, NPUHHUMAEMBII
paBHBIM 1,05; C, — cTOMMOCTh TemioBO# sHeprum, pyod.//Ix, onpene-
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Tabnauua 2.10
Koadduument 1 npy PaznuIHLIX CXeMaX TEIUIOHPOROAHLIX BKIOYEHHIH

B OrPAXKIAIONIYI0 KOHCTPYKITHIO
Howmep 3HayeHUd 1 Npu 4
CXEMBI 5
(em.pue.2.3)1 002 [ 006 | 01 | 02 | 04 | 06 | 08 | 1,0 | 15
I 0,120,241 0,38 0,55 0,74 | 0,83 | 0,87 | 0,90 | 0,95
I1 0,07}0,15| 026 0,42} 0,62 | 0,73 | 0,81 | 0,85 | 0,94
It 025105010961 1,261 1,27 { 1,210 1,16 1,10 | 1,00
v 0,04 0,10 0,17 | 0,32 | 0,50 | 0,62 | 0,71 | 0,77 | 0,89

a
INlpumedanus: 1. [Ipu 3 > 1,5 HU3WIYIO TeMIIEPATYPY BHYTPEHHEN HOBEPXHOCTHA
Orpaxamouieif KOHCTPYKIIUH CIEAYeT pacCUMTHIBATEL No (opmyne (2.12).

a
2. Tipu nmpoMeXyTOYHEIX 3HAYEHUAX 3 K03 PHULUHEHT MOXHO OTIPEeNeNATh UHTEPTIO-
nsuMen.

Tabnuua 2.11
Koaddmmuent 1 npa V cxeme (cM. puc. 2.3) TeLICNPOBOIHBIX BKUOYCHHH

. a
5a 3HayeHUA 1} TIpU 3
8 -
0,04 0,06 0,08 0,1 0,12 0,14 0,16 0,18
0,5 0,011 | 0,025 | 0,044 | 0,071 | 0,102 | 0,136 | 0,17 | 0,205
0,25 | 0,006 | 0,014 | 0,025 | 0,04 | 0,054 | 0,074 | 0,092 | 0,112

TipuMeyanue. B npenenax ykasanHbix B 126, 2.10 3Hayenmit % ko3dbuLmeHT n

MOXHO OTIpEAENUTL MHTEpHOAAUMNEH.

nseMasl 1o JedCTBYIONIeMY TpeHcKypaHTy; /. — Ko3HIUEHT, YIU-
THIBAIOLIHI M3MEHEHMEe CTOMMOCTH TeIUIOBOM SHEPTHU Ha IIEPCIIEKTHBY;
Ayr — PACYETHBIH KO3 DUILMEHT TETIONPOBOAHOCTH MaTepHaa TeIUIo-
M30JIILIMOHHOTO CJIOSI MHOTOCTIOHHO#M OTpaXaalolieil KOHCTPYKITHH FITH
ODHOPOAHOM (OXHOCIOMHOM) orpaxnaomeil KOHCTpyKuuu, Br/(M - °C),
npunuMaeMbiit no CHHII 11-3-86; C,; — cToMMOCTb MaTepuana Tel-
JIOU30JIALIMOHHOIO CJI0A MHOTOCTOMHON KOHCTPYKIIMH MJIM CTOMMOCTD
OIHOPOIHOM Orpaxnawlleil KOHCTPYKUMH, py6./M>; E, , — HOpMarus
U1 TIpMBEIeHHA Pa3HOBPeMEHHEIX 3aTpaT, MpHHUMaeMbIi paBHBIM 0,08,

DOKOHOMHMYECKH 11eJIeCO00pa3Hoe CONPOTHBIICHHE TeIUIONepeaa-

ye R3*, (M2-°C)/BT, MHOTOCHOWHOM WIM OIHOCTOMHON OrpaXmaio-
€N KOHCTPYKIIHH IIpeABAPUTEIRHO ONpEIeNsioT 1o dopMye
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11
R¥=—+—+R¥+Y R,
0 oy O yT K.C

(2.15)

e o U Oy — TO Xe, 4To B (opmysie (2.4); R — TO Xe, UTO B
tdopmyie (2.14); 2 R, . — CyMMa TepMHYECKMX COIPOTUB/IEHMI KOH-
CTPYKTUBHBIX ClI0€B, (M2- °C)/ BT, MHOTOCJIOHHOI orpaXaalolei KoH-
CTPYKIMH, OmpelenseMsix 110 dopmyne (2.3).

TomuuHy TEIUIOU30IALHMOHHOIO Cjiod (YTEIUIUTeNsd) MHOTOCIOMH-
HO¥ orpaxpaloleil KOHCTPYKUHMK d;, M, 8 TAKXKe TOTUIMHY OXHOPOZ-
HOM (OXHOCHOWHOM) KOHCTPYKIIMM IPEABapHUTENTBHO OIPEAENAIOT 0
dopmyre

Syr = RXAyr, (2.16)
rie R¥ M A, — TO Xe, 9T0 B hopMmyrne (2.14).

I1yreM aHaIM3a BAPHAHTOB OrpaKalOIIMX KOHCTPYKIHA C pasiimi-
HBIM COIIPOTHBJIEHHEM TeIUIonepeaade Ry OMPEHETIAIOT 3KOHOMHYE~
cKU Uerecoo0pasHoe COMPOTHRICHHE TeIvtonepeaaye RJ* MCXOns W3
ycoBMs obecriede HUsl HaMMEHBIINX TIpHBeieHHBIX 3atpaT I1, py6. /M2,
KOTOpEIE TIOACYMTEIBAIOT 110 opmysie

ty = fornep ) ZornepMCrl
H — C + ( B OT.1EP OT.11ep T'T 3600,
8 ROEn.n

e C,— eIWHOBPEMEHHbIE 3aTPaTH (CeGeCTOMMOCTD CTPOUTEIBHO-MOH-
TaXHBIX paboT), pyo./m?2, onpeaensieMsie 1O JeHCTBYIOIIUM UIST KOHK-
pPETHOTO paiiOHa HOpMaTUBaM I pacueTa CMETHON CTOMMOCTH CTPOH -
TENBCTBA; tyy forneps Zormeps M» Cr hy Eyq — TO Xe, UTO B dopmyre
(2.14); Ry — compoTHUBIEHHE TEIUIONEpeaaye, (M2-°C)/Br, orpaxna-
o1eil KOHCTPYKIINK, TPHHUMAEMOe UL BApUAHTOB pacycTa PaBHEIM
WK GIM3KMM 3HaYeHHIO, onpeneieHHoMy 1o dopmyie (2.15).

(2.17)

2.5. Onpegenexdune TeNNOYCTORUMBOCTH drpamalou.\ux
KOHCTPYKLWA

JIn1s paifoHOB €O CpeAHEMECSTHOM TeMItepaTypoit uromst 21 °C 1 Beiiiie
aMIUIMTyIa KoneGaHHuil A, TEeMIepaTyphl BHYTPeHHedl NOBEPXHOCTH
OTpaXIAIOLIMX KOHCTPYKIMI (HapYXKHBIX CTEH C TEIUIOBOM MHepLHEH
MeHee 4 M TIOKPHITHH C TEIUIOBOM MHepIWel MeHee 5) He HOJDKHA

ObITh OoJiee TpeGyeMOi aMIUTATYIBI A::’ , 'C.

D70 OTHOCHTCS K 3TAaHHUAM XWIBIX, GONMBHUYHEIX yYpeXIeH!H, IeT~
CKMX IOMOB, 3 TAKX€e K IIPOM3BOACTBEHHBIM IIOMEIIEHUAM, B KOTOPBIX
TNOJKHEBI COOMIOIATECS ONTHMAILHEIE HOPMEI TEMITEPATYPHI U OTHOCH-
TEJTLHOM BIAKHOCTH BO3IyXa B paboyell 30He WIH 110 YCIOBHUSIM TEXHO-
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JIOTHH JOJDKHBI TIOJIEPXUBAThCA MTOCTOTHHBIME TEMITEPaTypa ¥ OTHO-
CHUTENIbHAA BIaXHOCTE BO3yXa IUO0 TOIBKO TeMIeparypa. TpebyeMyio
aMIUTUTYY OIpEnesaioT mo dopmyie

AP =2,5-0,1(z, - 21), (2.18)

IIe 4, — CpeqHEMeCAYHAs TEMITEpaTypa Hapy>KHOIO BO3/yXa 3a MIOJTh, *C,
npuHuMaemas cormacHo CHull 23-01-99.

Jina BHYTpeHHEH MOBEPXHOCTH OrpaXJalolUX KOHCTPYKIIMIA aMII-
JIUTYRy KoJleOaHUI TeMIIepaTyphl ONIPeIesiTioT 1Mo GopMyIte

A, = (2.19)

rae A,Ea"“ — PpacyeTHas aMIUIMTyda KoseGaHuil TeMIepaTyphl HapyX-

HOro Bo3ayxa, ‘C; v — ko3(hdHUHEHT 3aTyXaHA pacyeTHOH aMILTH-
TYOBl KOJNeOaHUN TeMIIepaTypH HapYXHOTC BO3QyXa B OIpaXKAaiomeil
KOHCTPYKITHH.

PacuerHylo aMIUIMTYLy KOTeGaHMi TEMITEPATYPH HAPYKHOTO BO3-
JyXa MOICUYUTHIBAIOT 110 GopMye

Aper = 0,54, + L " Zw) Unss ~Lep), (2:20)
H a"
rae A, — MakKCHMalpHas aMIUIMTYRA CYTOYHBIX KOlebaHMit TeMiepa-
TYPHI HapyKHOTO BO3ayXa B Hiojie, *C, npuHumMaemas comtacHo CHull
23-01-99; p — k03 bUIIMEHT MOIOLIEH M COTHEYHOM palHalMK Ma-
TEPHAIOM HapYXHOH ITOBEpXHOCTH OrpaXaaomeil KOHCTPYKIUMH, [IPH-
HuMmaemblid cornacHo CHulT I1-3-86; I, [, — COOTBETCTBEHHO Mak-
CUM&IBHOE U CpeflHee 3HAYCHMSI CYMMapHOH CONHEYHOH paguanvy
(npsaMmoit u paccessHHO#), nmpuHuMaeMsle cormacHo CHuIT 23-01-99
ISl HADYXHEIX CTE€H, KaK JIIsl BEPTHKANBHEIX MOBEPXHOCTEN 3amafHoix
OPHEHTALMU, U UIA TIOKPHITUIH, KaK IJIs TOPU3OHTAILHOM MTOBEPXHO-
CTH; o, — KO3 UIIMEHT TEIUIOOTAaYN HAPYXHOM TOBEpXHOCTH OT-
paxJaloei KOHCTPYKIUMH VIS TeTHUX yciaosmii, Br/(m?2- °C), omnpene-
JisieMBI# 1o opMmyiie (2.24).
B orpaxnaoweil KOHCTPYKIMH KO3 HULIMEHT 3aTYXaHHA pacyer-
HO¥ aMILTUTY/Ibl KOJIe6aHUit TEMITEpATyphl HApYXKHOIO BO3AYXa MOXHO
OnpeaenuTs no dopmye

D
_ 7 (51 + a5 )(5+ 11)ee (80 + Yoot Y0ty +Y,) .
V=09 (s+h)s+h) (s +Y)e (2.2)

IJI¢ € — OCHOBaHHe HaTypaJIbHBIX Jlorapudmos (e = 2,718); D — remno-
Bas MHEPLMS OIPpaXIatoleit KOHCTPYKIINM, ONpelensgeMas o Gopmyiie
(2.2); sy, 83, ..., 5, — TO Xe, uto B bopmyne (2.2); ¥;, 13, ..., Yooy, ¥, —
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k03¢ UIIMEHTH TEIVIOYCBOEHNUS HAPYXHO TMOBEPXHOCTH OTAEIBHBIX
COeB orpaxparolneif KoHCTpyKumu, Br/(M?-°C), ompemensieMbie IO
dopmynam (2.22) u (2.23); o — 10 Xe, uto B popmyrne (2.1); o, — TO
xe, yro B bopmyne (2.20).

Topspox HyMepaiu cioeB st GopMyasl (2.21) npuHAT B Ha-
NIPaBJEHUH OT BHYTPEHHE [TOBEPXHOCTH K HapYXHOIA.

Y1068l OnpenesuTh K03GhGULIMEHTH TEIUIOYCBOEHUS HApYXHOH I10-
BEPXHOCTH OTHEJIBHLIX CJIOEB OTPAXKIAIOINEN KOHCTPYKIIMH, HYXHO
MpeaBapUTEIFHO BRIYHMCIIUTD TEIUIOBYIO MHEPIHMIO D KaXIoro Cios Io
dopmyite (2.2). KoshpuumeHT TeIvioycBoeHHsl Y HapyXHOM IMOBepX-
HOCTH CJIOSI C TeIUIoBO MHepiwei D = 1 MpUHUMAIOT paBHHIM K03¢-
(QUIMEHTY TETUIOYCBOEHHS § Marepuaja 3TOr0 CJIOA KOHCTPYKUHMH.

JInsl HapyXHO# IOBEPXHOCTH CNOS € TeIUIoBoi MHepuuei D < 1
KO3 GHUIMEHT TEIUIOYCBOEHHS Y ONpPENE/A0T pacyeTHhIM IyTeM I10
dopmyam:

JUIS TIEPBOTO CJOA (CYUTAs OT BHYTPEHHEH MOBEPXHOCTH Orpakia-
1o1IeH KOHCTPYKIIHM)

_Rsito, 222
Y= 1+ Ro, (2:22)
U1 i-ro cios
Y, = if«% (2.23)
(£ -1

roe R ¥ R, — TepMuUecKHe COMPOTHBICHUS COOTBETCTBEHHO IEPBOrO
U i-rO cioeB orpaxawoleit koncrpykuun, (m2-°C)/Br, ompenernse-
mele 1o popmyie (2.3); §; 1 5; — KOI(MGOHUIMEHTH TEIUIOYCBOCHHSA Ma-
TepHaJa COOTBETCTBEHHO TIEPBOTO H i-TO CJIOEB, Br/(m2-°C), npHHH-
maemsie o CHull II-3-86; o, — 10 Xe, yro B opMmyne (2.1).

Koz¢pdupeHT TeIUI00TRAYN HapYXXKHOM MOBEPXHOCTH Orpaxiaro-
1reit KoHCTpyKUmy, Br/(M?2- °C), [Is JIETHHX YCIOBHI OIPEAEIIAIOT 10
dbopmMyne

oty = (5 + 10y )1,16, (2.24)

L€ Upin — MUHUMATbHAS M3 CPEIHUX CKOPOCTEH BeTpa 110 pyMbGaM 32
WIONb, TIOBTOPAEMOCTh KOTOPHIX cocrasisier 16 % u Gonee, MpUHHMA-
eman contacHo CHuIT 23-01-99, Ho He MeHee 1 M/c.

JInst HapyXHOTO BO3OyXa Ko PUITMEHT 3aTyXaHUd PacyeTHOM aMII-
JITYOEL KOJe6aHi TEMITEPATYPH B OFPXKAAIOLIEH KOHCTPYKLMHM MOXKHO
ompeneNnaTh 1o GopMyaM:

B KOHCTPYKIMSAX C TEIUIOBOI uHepimel D > 1,5

v= 2”[0,83 ; 3,49%)3,32, (2.25)
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rae R, — To xe, uro B hopmyne (2.5); B, = 0,85+ 0, 1530 (nipu oxgHO-
s

H

CIIONHOIA KOHCTPYKIMH f; = 1); B, =1+ O,SRMRE (ipn OTCYTCTBUM

K
BO3QYLIHBIX 1pociioek B, = 1). 3mecn Syr M 8, — pacyeTHble Koabduim-
€HTHl TCIUIOYCBOCHHs MAaTepHala COOTBETCTBEHHO TEIUTOM30JIIIHOH-~
HOTO M Hapy>XXHOI'O (OTACNIOYHOIO WM KOHCTPYKTHBHOTO) CJIOEB, TIPH-
HumMaemble o CHull II-3-86; R, — To xe, 4t0 B bopmyne (2.5);
B KOHCTPYKLIHAX C TEILIOBOH MHepuMeit D < 1,5

v= RoaB, (226)
rae Ry M o, — To Xe, 4To B hopMmyie (2.4).

2.6. OueHka conpoTuBneHns B8034YXONPOHULIAHWUIO OrPaXAAIOLLNX
KOHCTPYKLMI

Orpaxpaomme KOHCTPYKLINM 3TaHHIT M COODYXEHMI 33 HCKITIOUE-
HACM 3allOTHCHUM CBECTOBHIX NMPOEMOB (OKOH, GANTKOHHEIX ABepeit M
(boHapeit) RODKHBL UMETh COMPOTHRIEHHE BOSIYXONPOHUIIAHUIO R, He

MeHee TpeGyeMoro RiP, (M- 4 - [1a)/KT, OIpefesieMoro 1o tdbopmye

A
Ry ==L, @27
TH€ Ap — Pa3HOCTb NABJICHMH BO3IyXa Ha HapyXHOH M BHYTpEHHEH
IIOBEPXHOCTAX OrpaXHalolMX KOHCTpYKuMii, Ila, ompemensieMas mo
dbopmyrne (2.28); G* — HopMaTHBHas BO3AYXOTIDOHHUIIAEMOCTh OTPaXk-
HAIOUIMX KOHCTPYKLMIA, KT/(M %-4), IpMHUMaeMas 1o Ta6ir. 2.12.

Ha HapyxHOif M BHYTpeHHEll TOBEPXHOCTSX OTPaXIalolHX KOH-
CTPYKLH DPa3HOCTb NAaBJNEHMI BO3myxa, Ila, MOXHO OIIpERCIATh IO
¢bopmyne

Ap =0,55H vy - vs) + 0,03v,02,, (2.28)

rie H — BBICOTa 3MaHus (OT MOBEPXHOCTH 3eMIIH 10 BEpXa KapHU3a), M;
Yus Yo — YACHBHBIA BEC COOTBETCTBEHHO HAPYXHOTO M BHYTPEHHETO
Bo3ayxa, H/m3; v,,,, — MakcumanbHas u3 CPERHHUX CKOPOCTEH BETpa 1o
pyMGaM 3a SHBAph, TIOBTOPAEMOCTH KOTOPHIX cocTaBiuseT 16 % u Go-
Jiee, mpuHUMaeMas cormacHo CHulI 23-01-99.

YnenwHBIl BEC BO3MyXa

__353
273 +1¢

TA¢ { — TeMIepatypa BO3IyXa, IPUHUMAEMAs] [UISE BHYTPEHHETO BO3/IY-

Xa (LIS OTIpENENEHus ¥,), KaK B popMyIte (2.1), nna HapyXHOTO BO3-

nyxa (WIS OTpeneIeHUs Y,) — pPABHOM CpemHeit TeMIepaType Hau6o-
JIe€ XOJMOOHOU IMATHIHEBKH. ‘
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Y 9,81, (2.29)

Ta6nuua 2.12
HopMaTHBHAad BO3AYXONPOHHIIAEMOCTD OTPAKAAIIIMX KOHCTPYKIMIA 3nanmHi

H COOpyXenHi
Orpaxpxajoiie KOHCTPYKUHH G*, kr/(M2-4)
HapyXHble CTeHbI, ITePEKPHITUSA U MOKPHITUS XUIBIX U 0,5

0BIIeCTBEHHBIX 3MaHUH Y BCIIOMOTATEbHBIX 30aHUA 1
MOMEILEHUH ITPOMBILUICHHBIX NPEANPUATHI

Hapyxurble cTeHH, ITepeKphITHA U MOKPHITUSA NIPOM3- |
BOACTBEHHEIX 3MaHURA

Bxoxubie IBepH B KBAPTUDPLI 1,5
OxHa 1 GaNKOHHBIE IBEPH XHIIBLIX H ODIIECTBEHHBIX 10

31aHHH, a TAKKE BCIIOMOTATENIbHEIX 3aHUI U ITOMe-
LEHWI NPOMBILUIEHHBIX TPEAIIPUSTUI; IBEPH U BO-

POTa NIPOH3BOICTEEHHBIX 3TAHMIA

ITpuMeyaHMe. BoaayxolpOHHHAEMOCTb MEXHY TIAHEIAMH HAPYXHBIX XHIIBIX 30a-
HMit TooKHa 66T He Gonee 0,5 kr/(M?-4).

Tabnuua 2.13
TpeOyemoe cONpPOTHBIIEHHE BO3XYXONPOHHUAHHIO

RP, (M -y-Ta)/xr

IIpOH3BOACTBEHHBIE
3RAHMA senprHer | CBETOAIPALMOHHBIX IT-o6pa3ubix
OKOH ¢ouapeit (B 3aKpHITOM
donapeit
TOJIOXEHNH )
Co 3HaunTenbHbMH U3~ § 0,5 — 0,055

OBbITKAMU SIBHOM TEII0-
TH (6onee 23 Br/m3)

C He3HAYMTEIILHBIMH 1,15 1,6 0,11
HM30BITKAMM SIBHOM
TeruoTsl {10 23 Br/m?)

C KOHTHULMOHUPO - 1,6 1,6 —
BAHHMEM BO3IYyXa

Jnsa MHOTOCTOWHOW Orpaxnmaiolleifl KOHCTPYKIIMHA COTIPOTHBICHUE

BO3MYXOMpPOHULIAHMIO, (M2 4 - [1a)/KT, cleyeT Onpeaenars no GopMyne

R,=Ry + Ry + ... + Ryp, (2.30)

rae Ry, Ry, ... Ryn — COIPOTHBRICHUS BO3IYyXOIIDOHUIIAHMIO OT-

OENBHBIX CJIOEB OrPaXAaIoIe KOHCTPYKIMHU, TprHHMaeMbie 1o CHull
11-3-86. -
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VY OKOH M GaTKOHHBIX ABEpeil XXMIbIX B 00LIECTBEHHbIX 3JaHH CO-
MPOTHBJIEHKE BO3XYXOTIPOHHUIIAHUIO R, HOIDXHO GLITH He MeHee Tpeby-
€MOTQ, OTpenesieMoro 1o GopmMyse

7
RP = (Aé’,{ , (2.31)

rae Ap u G¥ — 10 Xe, uto B hopmyrne (2.27).
TpeGyemoe CONpOTHRIEHHE BO3NYXONPOHUTIAHKIO OKOH M (hoHapeit
TIPOM3BOACTBEHHLIX 3MaHuil CiemyeT IPUHMMATH 110 Tabn. 2.13.

KoHTponbHble BONpoCbl

1. Kakuie TpebOBaHUA Mg paLMOHAIBHOMN OPraHu3auyy OTOIUIEHHUA NpebsIB-
JIAIOTCA K BBIOODY IUTOLIANKH I CTPOMTENbCTBA 3NAHMM?

2. KakiM Tpe6GoBaHMAM JODKHBI YIOBJICTBOPATH MPONU3BOIACTBEHHBIE 3NaHUA
M COOPYXEHMS Ul PALHOHATEHON OPraHH3aldy OTOIUIEHMS: ¥ BEHTIISIHKA?

3. Yto mogpa3yMeBaoT Moj CTENMEHBI0 OTHECTOMKOCTH 3XaHKit?

4. Ha xak#ie KaTeroOpHH IT0 B3PbIBOIIOXAPHOM U ITOXapHOI OIIACHOCTH IO~
Pa3aesIoT NMPOM3BOACTBEHHBIE TTOMEILEHH?

5. Kakuie HOBBIe BH/BI OrpaXIao1mX KOHCTPYKIIMII 1 MaTepHaiioB 1A 343~
HMA Bbl 3HaeTe?

6. Kakoe compoTHBIeHHe TeIUIonepeaaye HA3bIBAIOT SKOHOMUYECKH Liee-
¢c000pa3HbIM U YE€M OHO OTIAMYAETCS OT COINPOTHBIEHHA TEILIONEpEnaye II0
CAHHTAPHO-THIMEHHYECKUM YCIIOBUAM?

7. Kax onpefiesisiioT TeIUIoBhIe CONPOTHRIEHKA OrPAXAAOLMX KOHCTPYKLMIA?

8. Kak BIMsIOT TEIUIOBbIe BKIHOYEHHUSI HA PACYET CONMPOTURIEHHIT TeIUIoNe-
penave?

9. Yto moapasyMeBaloT I0j TEIUIOYCTOWYHBOCTBIO OTPaXIaioiMX KOHCT-
pyKimit?

10. Kak onpenenuTs aMIUIMTYAY KolaebaHii TEMIIEpaTypbl BHYTPEHHEH 110~
BEPXHOCTH OTPaXIaIOLIMX KOHCTPYKIH?

11. Yro nmoapasyMeBalOT Noj CONMPOTHUBIEHHEM BO3NYXONPOHHIIAHHIO Or-
PaXIAIOIIMX KOHCTPYKITHIA?

12. Kak onpeaeuTs CONTPOTHRIEHHE BO3IYXOIIPOHHLAHUIO MHOTOCI0HOM
orpaxaaiomeil KOHCTPYKUHH?

FnaBsa 3
CUCTEMbI OTONMNEHUA

3.1. CaHurapHo-rurneHn4Yeckue TpeboBaHus K cUCTEMaM
oTonneHMA

BOJIbHIOC _BIHAHHE Ha YCJIOBEKA OKa3blBa€T MHKPOKJIAMAT IIpoHu3-

BOACTBEHHBIX TIOMEINEeHHH. ii1. OH oIpefiessieTcsl AeHCTBYIOUIMM Ha Opra-
HH3M 4Efi0BER COYUETAHHEM TEMIIEPATYpHI, BIAXHOCTH M CKOPOCTH
JBIDKEHHS BO3[yXa, a TakKe TEMIIEpaTypbhl OKPYXAIOIIHMX TTOBEPXHO-
CTEH.

ITapameTpnl Bo3ayxa B MOMELIEHHAX HEOOXOAUMO 06eCTIeYBATE
C Y4ETOM pacyeTHBIX IapaMeTPOB HAPYXHOTO BO3NyXa, YKa3aHHBIX B
Tabom. 3.1.

Jns XKunabix, o01eCTBEHHEIX, aIMIHUCTPATHBHO-OBITOBLIX M MpPO-
U3BOJCTBEHHBIX TIOMEIIEHHI NP TPOEKTHPOBAHWHA CHCTEM BEHTHIA-
XM, BO3OYLIHOTO AYLIMPOBAHMS M KOHNHUIIMOHMPOBAHHS TPETHETO
KJ1acca Ut TeIUIoro MepHoa ToAa clegyeT NPHHKMATh apaMeTphl A
HapyXHOTO BO3AyXa, a IIpH NPOCKTHPOBAHUH CHCTEM OTOIUIEHHSA, BEH-
THJIALIAK, BO3TYLUIHOTO AYIIMPOBAHUSA M KOHIAIIMOHHUPOBAHHUS IS XO-
JIORHOTO MEPHOA I'OAa B CHCTEM KOHIUITHOHHPOBAHHKS MEPBOTO KJIAC-
ca Jisl Teroro Nepuona roga — napaMerpbl b. Tlpu pacuere cuctem
KOHIMIIHOHUPOBaHUS BTOPOTO KJIacca CliefyeT IPHHUMAaTh TEMIIEpaTy-
Py HapyXHOTO BO3/lyXa IUIs TEIUIOTo [leproAa roaa Ha 2 °C ¥ yIenbHYyI0
SHTANBNHIO Ha 2 KJIX/KT HIXE YCTAHOBIEHHBIX i TIapaMeTpoB B.

MHMKpOK/IMMaT OLIEHMBAOT B paGoueil 30He, T.e. B IMPOCTPAHCTBE
BBICOTOI A0 2 M HaJl YpOBHEM IT0Jia WK IUTOIIAJKH, Ha KOTOPOil Haxo-
IHTCA pabouee MecTo.

IMocTostHHYIO TeMTiepaTypy Tella OpTaHW3M YejioBeKa TIOIepXIBa-
eT Onaromaps CBOMCTBY TepMOPETYJISIMH, T.€. CIIOCOGHOCTH Peryamupo-
BaTh OTHaYy TEIUIOTHl B OKPYXAI0iIyIo cpeny. OpraHusM OTAAeT TEIVIOTY
myTeM uamydeHud (45 %), koupekimu (30 %) u uctiapenus (20 %). Ipu-
MepHO 5 % TeIUIOTH pacXomyeTcs: Ha Harpes KM H BIBIXaEMOTO BO3-
Iyxa. .
Temmoo6MeH opraHu3Ma 3aBHCUT OT €T0 (PH3UYECKOro HaripsmKe-
HHHA, OKPYXaIOIIUX YCIOBUA U M3GBITOYHOIN TEIUIOTHI, BEIIEISEMON B
XOZ€ TEXHOJIOTHYECKUX IpoLeccoB. MCTOUHMKaMK TETUIOBBIX H3NTyye-
HHUIf ABAAIOTCS HapyXXHBIE CTEHKH Harperoro a60pyIoBaHHs, TOpSYKeE
TpYOOIIPOBOMEI, DNEKTPHYECKHE TIPOBOJA W KaGenH, 3NeKTPHYECKHE
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Ta6ruua 3.1 Oxonyarue maba. 3.1
PacueTnbie napamMeTpnl HAPYAKHOTO BO3AYXA B TEIUTbIii/X 00 MBI
nepuoanl rosa 5 e IMapamerpel A MMapamerpsl b
;5-55 I B N
5 é& Nl‘[apamerpu A . Mapamerpul B Topoa E E §§ §_N~ § By g:ﬁ :!.;_m“ § 2 g ig =
£t EI I U ) I AHHEHIEEHIHIE S
Topoa E§§§ §§ SEy §= %g 5By §§ Ses|(Lg|>5F e |2g |53 o3
THHBIEE 2E| g3 TEH Horokyaren 2 (AL [ L2554 |1
CEE8R|Eg|>52|08| £ |552|08 23 |-222125|-39 | -381| 2
AbBakaH 52 23,81 511 1 28 | 544 1 Hosopoccuiick 44 26,7 | 60,3 1 | 30,1] 657 1
27| 68| 1 |30 | Te23] 1 2| 38 |154|-13 | -105 | 175
Bparck 56 25| 49 | 1 (27,7532 | 1 Omck 56 224 | 494 | 37 | 27,7 | 536 | 37
-30 [-29,7| 2 | 43| -431| 2 231222 6 | 37(-368]| 5
BepXosiHCK 68 1921461 | 1 1261 481 | 1 ITenza 52 B8 5L1 | 1 (284 54 | 1
51| 511 | 1,5 -591-593] 1 -17 | -155| 44 | -29 | 288 | 3,8
BIIaTMBOCTOK 44 236 578 | 4,7 | 234 | 61,5 | 47 [Tepmb 56 218502 | 1 [263] 532 | 1
T16 | -182 | 148 | 24 | 253 | 135 20 | -189 | 19 | 35 | -349 | 42
T pO3HEI 44 288 632 | 1 [349] 666 | I Pocros-Ha-/lony 48 273 | 574 | 36 | 319 | 60,7 | 36
-5 0 63 | -18 | -162 | 5,3 [ -8 | 42|12 | =22 1-209]| 8
JlysuHKa 63 172 473 | 4 (24| 99 | 4 Cankr-ITetepGypr 60 206 481 | 1 [248] 515 | 1
35 | 352 | 42 | 46 | 46,1 | 45 11| -8 | 35| -26|-253]| 3
Enabyra 56 239 | 5L1 | 37 | 283 | 54,4 | 37 ToGoxbck 60 212 498 | 4,1 1264 544 | 41
-191-173104 | -33 | -28,7 | 32 221209155 -39 -39 |46
3naToycT 56 20 | 477 | 36 12541 519 | 36 Tomex 56 2170 49 | 1 1259 528 | 1
20 | -188 | 3,5 34 1-297| 3 =25 -243(47 | 40 | 40 3
HBaHoBO 56 12221 40,8 | 28 | 27 | 528 | 28 Ya 56 2341 50,7 | 1 28 | 544 | 1
T16 | 12421 42 | 229 | 286 | 36 19 ] -176) 34 | 335 | 2345 | 42
Kanuuuarpan 56 206 | 486 | 43 24,1 | 528 | 4.3 Xabaposck , 48 24,11 607 | 46 | 284 | 65 |46
7| 29 |78 | -8 | C163 | 7 , 23| 222 | 84 | 31 | 308 | 638
Kanyra 56 22,4 | 50,2 1 |263]| 53,6 1 XHUOHHBI 68 1&,1 i4_,-8" 32 ] 22 46,1 | 3,2
T14 | D147 | 48 | 227 | 265 | 32 -19|-176 | 55 | =30 | 29,5 | 5,5
JIunenk 52 2441502 | 41287 54,8 | 4,1 YenabuHCK 56 228 481 |32 (273] 523 | 32
TI15| -13 | 65 | 27 | 265 | 54 2117188 5 | =34 | -335| 48
Mockpa 56 23| 494 | 1 | 85| 54 | 1 DnToH 48 294565 | 1 |332] 596 | 1
15| C17 {47 | 26 | 253 | 4 14| -11,7] 9 | 26 | -256 ] B
Mypvarick 68 | 166 44 |38 | 22 | 427 | 3B Skyrox 62 |2 |41 1 |Be|523] 1
: -18 | -16,3 | 8,7 | -27 | -26,6 | 8,4 —45 | -45.2 1 -55 | =553 1
Hosropon 60 208 486 | 4 |245] 528 | 4 sipocans 58 216 | 49.8 | 39 1258 | 528 | 3.9
-12 | -9,2 5 27| 268} 5 -16 | -142 ] 48 | -31 | -30,6 ] 4
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Tabnuna 3.2

OnTHManbHBIE B JIONMYCTHMBIE HOPMLI TEMIIEPATYPHI, OTHOCHTEJIbHOH
BJIAXKHOCTH M CKOPOCTH ABHIKCHHA BO3AYXa B obcayxupaemoi 3oHe
MOMEIEHHI JKHUNbIX 3JAHHH H 00meXuTRH B X0A00HLIE NEpHoA roja

Temmnepatypa Pesynbtupyiomas | OTHOCHTeIbHAS n(;ﬁggf;;
Bo3ayxa, °C Temneparypa, "C | BIaXHOCTb, % POIEYXA, M/C
[Nomelne- - . )
Hu1e omm- | 2OMYE~ | oy |ROTYC-
ONTH- |AOMYCTH- | ONTA- |mOMYCTH-| o | THMas, | .o | THMAs, i
MajbHas#| Mas |ManbHasf|{ Mas He He |
Hasa Hag 1
Bonee Gonee
Kunas 20...221 18...24 119...20| 17...30 [45...30| 60 0,15 0,2
KOMHAaTa (20...24) (19...23)

Tlomeme- |20...22| 18...24 119...21] 17...23 145...30) 60 | 0,15} 0,2
HUE JUIS
oTIbIXa K
y4eOHBIX
3aHATHI

Mexxsap-i 18...20| 16...22 [17...19| 15...21 |145..30] 60 | 0,15| 0,2
THPHBIH
KOpHIIOp
Bectu- 16...18| 14...20115...17) 13...19 HH | HH | 0,2 | 0,3
OI0JIb,

JIECTHHY-

Hada
KIICTKa

Knaposas | 16...18] 12...22(15...17| 11..21( HH | HH | HH | HH

Nprmeuanusa: 1. HH — ne HopMupyercsa.
2. 3HayeHHs B CKOGKAX OTHOCATCSE K AOMaM JUIs TIPECTapEbIX U CEMeH C NHBUTHIAMH.

MaIlHHEI ¥ alnaparhl, paciuTaB/IieHHEIE U pacKaJICHHBIE METAJLTBI M IIp.
TToBbIIICHHE TEMIIEPAaTyphl BO3OyXa CBEPX ONTHUMAIBLHOIO 3HAYCHHS
HApYIIAeT TEPMOPETY/ISIUI0 OpraHU3Ma; TENO YETOBEKA YXKE HE OTHaeT
TEIUIOTY, &, Hao00opoT, HarpesaeTcst. TeMreparypa Tena BHA4YaIC Mea-
JEHHO, a 3aTeM Bce GhIcTpee HapacTaeT, YeJIOBEK OLIyIIaeT cnabocTh.
C yCWICHHBIM BHIIENIEHHEM ITOTA OPTaHM3M 4YeJI0BeKa TEPSET BOAY K
COJH, 3aTpyaHsAeTcs paboTa KPOBEHOCHOM cUCTeMEI. TaKoi IeperpeE
MOXET OBITh IPUYKHOM pacCTPONUCTBA CePIEYHO-COCYTUCTON CUCTEMBL
"' TTo3TOMY TPOEKTUPYEMBIE CHCTEMBI OTOTUICHMS JODKHBI OTBEYATE
caHUTapHO-THTHEHMYECKHM TpeOoBaHUsIM, obecTIeYHBast:
rmapaMeTpbl MUKPOKJIMMATa M YUCTOTY BO3IyXa B OOCTyKMBacMOi¥
30HE TTOMELIEHWH XWIBIX, OOLIECTBEHHBIX, AMMHHUCTPaTUBHO-OLITO-
| BBHIX 31aHMIi B IIpe/ie1aX TOIYCTUMBIX WM ONITHMANIBHEIX HOPM;
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JIONyCTHMas,
He Gonee
0,3
0,2
0,2
0,2
0,2
0,2
0,15
0,15

Taonuua 3.3

OnruMansHbie 1 JONYCTHMBIE HODMB TEMIIEPATYPHl, OTHOCHTEBHON BIAXKHOCTH H CKOPOCTH JABIIKEHHA BO3AYXA

CKOpOCTb ABMXEHHA
BO3AYXa, M/C

ONTHMa/IbHas,
He Gonee
0,2
0,2
0,15
0,15
0,15
0,15
0,15
0,1
0,1

He Gonee
60
60

HH
HH
HH
60
60
60
60

JONYCTHMas,

%

45...30
45..30
HH
HH
HH
45..30
45...30

45..30
45...30

OTHOCHTENIbHAA BRaXHOCTD,

Pcaynbmpyloman'
17..23
17...22
17...25
17..25
17...26
17...23
15...21
18...22
17...22

Temneparypa, "C

19...20
18...20
18...20
18...20
23..27

.19
18...22

19...21
17.
19...21

18...24
18...23
18...26
18...26
18...26
18...24
16...22
19...23
18...23

24...26

19...21
19...21
20...22
18...20
20...22
19...21

20...22
19..21

B 0DCJIYXHBACMOH 30HE NoMelleHHi o0LIeCTBEHHLIX 30AHMIA B XO0JOAHBIH Nepuoj roga

ONMTUMA/IbHAA | AONYCTHUMAs | ONTUMabHAaA | ACNYCTUMAA | ONNTHMalbHad

TeMnepatypa Bo3oyxa, "C

omelueHue
Kareropuu 1
Kareropuwu 2
Kareropun 3
Kareropuu 3a
Kareropuu 3B
Kareropuu 4
IS SICENMBHBIX H
MJIAAIIMX FPYIIIT
IS CPEIHMX U
IOOIIKOMBHBIX
rpynn
NpuMeuaunne. HH — He HopMupyeTCs.

Kareropuu 36

CriaipHs:




Ta6nuua 34
OnraMaibHbie HOPMbI TEMIIEPATYPH, OTHOCHTENbHOH BIAKHOCTH H CKOPOCTH
JBIDKEHAA BO3AYXa HA pafoIMX MECTAX MPOM3BOICTBEHHBIX NMOMEIMEeHHH
B XOJIOZHMIA NepHon roga

CTh
Karropnpter| TOrepsy | o | OO | s
aHeprosarpar, Bt °C * | mosepxocreit, °C Bo3iyxa, % m:iy)ﬁ(z}[g! ©
Ia (mo 139) 22..24 21...25 60...40 0,1
16 (140...174) 21..23 20...24 60...40 0,1
ITa (175...232) 19...21 18...22 _ 60...40 0,2
116 (233...290) 17...19 16...20 60...40 0,2
IIT (6onee 290) 16...13 15...19 60...40 0,3

napaMeTpel MHKPOKJIIMMAaTa M YUCTOTY BO3OyXa B paboueif 3oHe
| IpOM3BOICTBEHHEIX, JTAOOPATOPHBIX M CKIANCKHX NTOMELIECHUH B 31a-
le HUAX o6oro HasHayeHusl B MpEaeiax JOMMYCTHMBIX WJIH ONTHUMAIb-
{ HBIX HODM;
) IOIIYCTMMBIE YPOBHM IIIyMa M BUOGpalluM OT paboTE cUCTEM H 060-
| pymoBaHwsi,
AN
) Ta6aupa 3.5
JlomycTHMBie HOPMBI TEMNEPATYpPhbl, OTHOCHTEILHOM BIAXKHOCTH H CKOPOCTH
JBHIKEHHS BO3AyXa HA paGouMX MECTaX NPOM3BOJCTRBEHHBIX NMOMEMeHHH
B XOJIOJHbIH nepuol roma

CKopocTh ABU-
KEHHS BO3NYXa,
M/c, He Bonee

Temnepatypa Boanyxa, °C

Omo- Mons Honst

Juana-
Kareropus CHTENb- | 4ona | AHAUA-
Temmepa-
paboTt no Hat | pemme- 30Ha
YPOBHYO IlnanaaoH Jinanasou Typa 11o- BIaX- paTyp TeMIe-
XHO-
SHeprosatpar, | HUXeom- | . . o&o- f:é)ﬁ c HOCTh | gosnyxa paTyp
- ? - m
Br ::;:ax;_ TUMATbHBIX BO3NY- | ke Bi’ﬁﬂ?
3Ha4YEHUH xa, % | omm-
YeHHH MalTh- OMNTH-
bix | MAIBHBIX
amage. | HaUe-
2171
HUHK H

Ia (a0 139) 20,0...21,9(24,1...25,0/ 19,0...26,0( 15...75| 0,1 0,1
16 (140...174) }19,0...20,9{23,1...24,0} 18,0...25,0{ 15...75} 0,1 0,2
Ila (175...232)| 17,0...18,9{21,1...23,0| 16,0...24,0{ 15...75] 0,1 0,3

116 (233...290){ 15,0...16,9{ 19,1 ...22,0, 14,0...23,0| 15...75] 0,2 0,4

M puMeyanue. OTHOCHTENbHASA BIAXHOCTE BO3AYXa HE HOMXHA TpeBpiuiath 70 %
npu Temmepatype Boanyxa 25°C, 65% mpu 26 °C, 60 % mpu 27°C, 55 % npu 28 °C.
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Kpome Toro, CHCTEMBI OTOIUICHHSA JOKHBI YIOBJIECTBOPATh TpeOO- 4
BaHHSAM HAACXHOCTH, NOXAPO- M B3PHIBOOE3OMACHOCTH U 3HEProad- |
¢eKTHBHOCTH. !

IMapamerpel MHKpoKIHMMaTa B OGCTYXHUBAEMOI 30HE IOMEILEHUH
XWIBIX 3XaHMH crienyet obecnedusaTh B cooTsercTBuy ¢ FOCT 30494 |
(Tabm. 3.2).

ITapameTpbl MHKpOKIHMATA B OOCIYXMBA€MOIM 30HE IOMEILEHUI /
06ILECTBEHHBIX 30aHHMI CleayeT 06eCIIeYHBaTh B IPEAEaX ONTHMATb- |
HBIX WIM NOMyCTHMBIX HOpPM Takoke B cooTBeTcTBMH ¢ ['OCT 30494
(Tabm. 3.3).

[MapameTpel MHKPOKIMMaTa B paGoyell 30He MOMELICHWA MPOM3- |
BOACTBEHHLIX 3TaHMI CliemyeT 00eCIIeYHBaTh B IIpeaeIaX ONTHMAIBHBIX
WIH JOITyCTHMBEIX HOPM B COOTBETCTBHM C CAHHTApHBIMH l’IpaBHJIaMI/y

(CanllIuH) 2.2.4.548 (tabn. 3.4 u 3.3). ;

3.2. Haanauenue n knaccudmKkaumsa cuCTem OTONMEHUA

B nIpoH3BOAOCTBEHHBIX COOPYXEHHUSIX, 3MAHUAX U IIOMEILECHUSX JI0-
60ro Ha3HAYeHHUs C MMOCTOSTHHBIM WM JUTMTENBHEIM (6oree 2 4) mpe-
ObIBaHHEM MOAel, B MOMEIIEHHSAX BO BpeMsl ITPOBENEHHA OCHOBHBIX U
PEMOHTHO-BOCCTAHOBHUTETBHBIX paGoT, a TAKXE B MOMEIUEHHAX, B KO-
TOPHIX ITOCTOSIHHAsl TeMIlEpaTypa HEeoOXOHMMa IO TEXHOJIOrHYEeCKHUM
VCJIOBHMSIM, CIIEYET MpPEIyCMATPUBATE COOTBETCTBYIOIIYIO CHCTEMY OTO-
TeHHS U1l IOAAepXaHus TpeOyeMBIX TEMIIEpaTyp BHYTPEHHEro BO3-
JlyXa B XOJIOAHBIA NEepHoA rona.

ITpu BEIGOPE CHCTEMBI OTOIUIEHMS, BHAA U IMApaMeTPOB TEIUIOHO-
CHTENSA, a TAKKEe THIOB HarpeBaTeLHEIX MPHO0POB HEOOXONHMO YU~
THIBATh TCIUIOBYIO MHEPIIHIO OrpaXIAOLIMX KOHCTPYKLIMH, a TaKKe
XapakTep M HasHayeHMe 30aHuil u coopyxkenni (CHull 2.04.05-91).

CHCTeMBI OTOTUIEHWS SIBISTIOTCH HEOTREMIIEMOM YacThIO 31aHMA, T10-
3TOMY OHH NOJDKHB YAOBIETBOPSTE CAHUTApPHO-TUTHEHUYECKHUM, TEX-
HHMKO-3KOHOMHYECKHM, apXUTEKTYPHO-CTPOUTENHHBEIM M MOHTAXHO-
IKCIIYaTallMOHHBIM TpeOOBaHMAM.

Canumapno-eueuenyveckue Tpe6oBaHus (cM. mogpasn. 3.1) npemyc-
MaTpUBalOT obeclieyeHe 3aJaHHOH TEMITepaTyphl BO3AyXa B OTaIUIU-
BaeMBIX IIOMELICHUAX, a TaKXKe MOMIEPXKAHUE TEMIIEPATYpH IOBEPX-
HOCTU OTONMUTENBHBIX NPHOOPOB, HCKIIOYAIONIEH BO3MOXHOCTb 0XO-
TOB M IPHTOPAHHUS ITHUIH.

Texnuko-axonomuveckue TpeOOBaHHUSI 3aKITIOYAIOTCS B TOM, YTOGBI
pacxompl Ha COOpYXEHHE M JKCIUTyaTal[MI0 OTOIHTENBHOH CHCTEMBI
OBEUTM MUHHMMAJILHBIMH.

Apxumexmypro-cmpoumenshbie TPeGOBAHUS NPEIYCMATPUBAIOT B3a-
HMHYIO YBSI3KY BCEX 3JIEMEHTOB OTONMUTENBHON CHCTEMBI (OTOMUTEND-
HBIX IIPUOOPOB, TpYOOIIPOBOIOB U APYTOro 060pYIOBaHMS) CO CTPOU-
TEJIBHBIMH apXHTEKTYPHO-IUTAHHPOBOYHBIMH PellieHUSIMHU TIOMELLIEHH i,
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obecneueHIe COXPAHHOCTY CTPOUTEIBHBIX KOHCTPYKIHIT Ha IPOTSIKE-
HUWU BCETO CPOKa dKCIUTyaTalllH 30aHHA.

Monmaxcro-axchayamaruontslie TpeOOBaHUA K CUCTEMaM OTOIUICHUS
3aKJIIOYAIOTCS. B TOM, YTO CHCTEMBI OTOIUIEHUA JTOJDKHBI COOTBETCTBO-
BaThb COBPEMEHHOMY YPOBHIO MEXaHU3AlLMK M MHAYCTPHUAIU3AIMH 33~
FOTOBUTEIBLHEIX M MOHTRXHBIX paboT, o6ecnednBaTh HATEXHOCTh pa-
BOTHL B TeUeHMe BCEIo CpOKa MX SKCIUTYyaTaliy, OBITh JOCTATOYHO MPO-
CTBIMH B OOCITYXWBaHUM.

CucteMBl OTOIUIEHUS BKIIOYAIOT B ce6st TP OCHOBHBIX DJIEMEHTA:
HCTOYHUK TEIUIOTHI, TEIUIONPOBOIE U OTOTHTEIbHBIE IPHUOOPHI.

CHcTeMBl OTOIUIEHHA KJIACCH(DHUIMPYIOT MO BHIY HCIIOJIB3YEMOIO
TETUTOHOCHTEIS, CTI0CO0Y TepeMeIUeHH s TETIIOHOCUTEIT U MECTY pac-
TIOJIOXKEeHUsI UCTOYHMKA TEILTOTH (Tab1. 3.6).

HanGonee B(DQJCKT[/IBHBI B CAHUTAPHO-THTMEHWYECKOM OTHOLIEHHWH
cUCTeMbl BOTAHOTO ¥ MapPOBOTO OTOIUICHWsHA, B KOTOPHIX B Ka-
‘ICCTBE‘TCI'UIOHOCI/ITGJIS[ HCHOJB3YIOT COOTBETCTBEHHO IOPSYYIO BOOY M
“BOMsHOM nap. ONHAKO ¥ 9TY CHCTEMbI IPUMEHAIOT C OrPaHMYCHUA -
‘MH. FIX YCTaHOBKa He IOIYCKaeTcs B MOMEIIEHUAX, B KOTOPBIX Xpa-

_HATCA A YIM TOAMEHSIOTCA KapbuI Kaubuust, Kanuii, HaTpui, TATHA U
Tpyrue BE1ECTBY, CIIOCOGHDBIC TIpH B3aMMOJEHCTBHM C BOION 3aro-
paThCH, ‘B3pHIBaTECA MM PA3ararbCsi ¢ BHIIEIEHHEM B3PBIBOOTIACHBIX
BELeCTB, 4 TAKXKe B MOMEIIeHUIX, B KOTOpPBIX BO3MOXHO BBIIEEHUE B
'BO3MYX. WM OCAXIEHIE. HA TIOBEPXHOCTH CTPOUTEIBHEIX KOHCTPYKUMI
'M_00OpYJIOBaHHS BELIECTB, CIIOCOGHBIX K CAMOBOCILIAMEHEHHIO TIPH
’dcoanKoi':}'mBeHm/I C FOPSYUMI TIOBEPXHOCTSMM HArPEBATENbHBIX TIPH -
" 60poB ¥ TpYGOIIPOBOIOB (HATpUMep, MapoB cepoyriepona). Bo scex
CIyJasix TIOBEPXHOCTH HarpeBaTelbHBIX npuGopoB He JOKHEI VIMETh
TeMrlepéTypy perne 150 °C. Tpu Hammamy B IOMEIEHNIX HeB3PHIBO-
'OTIACHOM, OPraHWYecKOoi, BO3TOHAEMOM MMM HESIOBUTON MBUIL 3T
TeMilepaTypa He JOXHa mpepbiath 110°C. M3BecTHO, UTO yX€ MpH
temmepatype 80 °C MOTYT IpOMCXOAMTH BO3IOHKA, Pa3/IoXeHHE U ITPH-
ropaHHe OpraHMYECKOl MbUIM, COMPOBOXIAEMOES HEMPHUATHBIM 3ama-
xoM rapu. HarpepatenbHele IPUOOPB! JOJKHBI MMETD ITIANKYIO TIOBEPX-
HOCTh, YEOOHYIO JUIS CHCTEMATH4ECKOH oqucm —Hatpetsie TIOBepX-
HOGTI OTONMTEIBHEIX TPUOOPOB HPENCTABASIOT ONIACHOCTh MPH HATH-
YMY B THUIM OPTaHHYECKWX BEINECTB, HAMpHMMeEpP HEJYJI0ufa, Iu-
sTHNIOBOTO 3bupa U JAPYTHX JIETKOBOCIUIAMEHSIOIMMUXCS W PasIeNaio-
IIMXCS BEIECTB.
Hau6osee Ge3onacHbIM SBs€TCA BO3AYIIHO€ OTOILICHHE, NPU

KOTOpOM HarpeBaHMe BO3/yXa r{poml_aonmca B Kanopu(pepax B Takux

CHCTEMaX B Kaue¢TBE TETUIOHOCHTENIS 0OBIYHO UCTIONB3YIOT TOPSIYIO
Bony wix nap, OIHAKO B OTAEMBHBIX CIYYAAX JUIS TOJOrpeBa BO3yXa
JOTycKaeTcs TipuMeHeHue raza [B 3ganmsax I u I crereneit ornecTo-
KOCTH C TIPOM3BOACTBEHHBIMM noMewieHusmMu Kateropuit I u I (cM.
Tab. 2.3) npu YCIOBUM YJAJIeHHs MPOAYKTOB rOpeHHs] HEMOCPEICTBEHHO
HApyXy] ¥ TeKTPUYECKOi IHEPIUH.
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(BofIa, CHELHAID-
Hasl XXKUAKOCTS,
BO3AYX)

Tabnuua 3.6
Kinaccupukauns CHCTEM OTOILIEHAS
To Buay o cniocoby o mecty
T TOHOCHTEIS nepeMeeHUA PACIIONOXKEHUA IIpumeyaHue
TEIUTOHOCUTC IS HCTOYHHKA TEILIOThI
BonsiHbie C npuHynHUTeabHBIM |LleHTpaabHbIe JByx- 1
nobyxaeHueM MeCTHbIE OIHOTPYOHBIE
C ecTeCTBEHHBIM MecTHEIE
nobyxaeHueM
[Tapogsie Huzkoro napineHus — C caMOTeYHbIM
BO3BPaTOM
KOHAEHCcaTa
Bricokoro namneHus — C KOHAeHCcar-
HBIM 6aKoM
M HACOCOM
Boznyuneie COBMECTHEIE C — IIpsaMoTouHbie
BEHTHASARUEH
PeuHpKyssmMoHHbIE — —
MMeynsie C eCTECTBEHHBIM MecTHbIe eyn TonaMeo —
(orHeBO3AYLI- [MODYXOEHHEM YMepEHHOTO Topd, ApoBa
HEIE) TIpOrpena,
TIOBBIIIEHHOTO
nporpesa,
HENpEPBLIBHOTO
TOPEHMA,
OTOIHUTENBHO-
BapovHbIE
Herteroemkue Tomunueo —
H TEIUTIOEMKHE YIroJib, ra3
Panguanuon- To xe Mectaeie nyuu- | TomnuBo — ra3s
HbIE CTBIE OTOTIMTENHN
DnexTpUue- C npoMexyTtouHbiM {MecTHbIe —
CKUe TETUIOHOCHTEIEM

C HENoCpeNCTBEH-
HBIM 060rpeBOM
TIOMELIEHUS
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st oBorpeBa XoTTeKeil, KBapTup, 0PUCOB, MACTEPCKHUX, TOPIOBLIX
MaBUJILOHOB, CKJIAJOB, BAHHBIX KOMHAT U psifa APYrix NMOMEIIEeHHI B
HACTOsIIlIee BPeMd CTaH IIPHMEHSTh 3JIEKTPOKAMUHEL, SJIEKTPOKAIIO-
pudepsl, MoLOrpeBaeMsle MOJBL M APYTHE AEKTPHPULIPOBaHHBIE OTO-
OUTeNLHBIE IPHOOPEL OTEYECTBEHHOTO M 3apy0eXXHOro MpOH3BOICTBRA.

3.3. Onpegenexune noTepb TENNOTLI 3AAHUA Yepe3 HAPYXHble
orpaxaeHus

Ilst obGecriedeHHs B IIOMELLIEHMSIX TIapaMeTPOB BO3AyXa B Ipelesax
IOIMYCTUMBIX HOPM (CM. Ta6i1. 3.2...3.5) pyu pacyeTe TeIUIOBOMH MOILHO-
CTH CHCTEMBI OTOILIEHHI HEOOXOMMMO YUMTHIBATD:

MOTEPH TEIUIOTHL Yepe3 OTPaXAAI0NIMe KOHCTPYKUMM 3MaHUHI H T10-
MeIleHHH;

pacxol TeIIOTH Ha HarpeBaHHe MHOWIBTPYIOILETOCA B IOMELIE-
HWA HapyXXHOTO BO3XyXa;

pacxXol TEeILUIOTH Ha HarpeBaHHe MaTepHaIOB U TPAaHCIIOPTHHIX
CpEICTB, TIOCTYIAIOIMX B TIOMELLEHNUS; ‘

MIPUTOK TETUTOTHI, PETYISPHO ITOCTYIIAoLIEi B MOMELIEHHS OT JEK-
TPHYECKHMX MIPHOOPOB, OCBELIEHNS, TEXHOJIOTHYECKOTO 000pyn0BaHUs
M IpYrux HCTOYHHKOB.

IToTepH TennoTsl Yepe3 BHYTPEHHHE OrpaXmaolie KOHCTPYKUHH
TOMEIIEHNI He YUMTHIBAIOT, €CJIM Pa3HOCTh TEMIIEPATYp B STUX TTOMe-
meHusax Medee 10 °C.

IIpu BBIOOpPEe 0GOPYNOBAHUS JJIA OTOIUIEHUS 30aHUH HCXONHEIM fB-
JigeTCs pacyeT TeIUIOBIX TIOTEPh CKBO3b HapyKHbIe CTPOMTEILHBIE Or-
paXaeHUsl 3MAHUS — CTEHE, TIePeKPHITUS, TOKPHITUSA, OB U MIpPO-
eMsl (OKHa, (DOHAPH, ABEPH U BOPOTa).

Ocnosnvie nomepu menaomut 3nauvs O, BT, cKiagsiBaloTcsa M3 10-
Teph TEIUIOTHL BCEMH OTPAXAAIOMMMH KOHCTPYKUMSIMHM:

m
Q=Y0, 3.1)
i=1
rae Q; — MOTePH TEIUTOTHI KAXAOM i-if orpakiatoimeil KOHCTPYKIIHEHR.
OHH onpenensaoTcs 1o dhopMyie :

O, = Fk; (t, —tu)n, (3.2)

rae F; — pacueTHas Turommans i-# orpaxnarolueif KOHCTPYKIINH, M2
k; — KoabObUIHEHT TEIUTONIEPENadH i-i orpaxnaroueif KOHCTPYKIIHH,
Bt/(M?- °C), onpenensieMsrit o dopmyne (1.18); £, — pacueTHas TeM-
IepaTypa HapyXHOro Bo3myxa, “C, mpHHMMaeMas no Tabn. 3.1; #, —
pacyeTHas TeMIepaTypa Bo3oyxa paboueit 30Hb ioMeleHus, “C, npu-
HHUMaeMas 1o Ta6iL. 3.2...3.5; n — xoadbduLeHT, 3aBUCIIIMI OT MO0~
KEeHUST HApy:KHOM ITOBePXHOCTH orpaxialomeil KOHCTPYKUMH IO OT-
HOILEHMIO X HAPYKHOMY BO3IIYXY, IPUHNMaeMsbIit 1o TabiL. 2.5.
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PacyeTHyto mnowans F; KaXA0ro 3/1eMeHTa OrpaxialoNiuX KOHCT-
PYKIMH ONPENENAIOT IyTeM TIEPEMHOXEHHMS ero JTHHEHHBIX pa3sMEPOB,
yKa3aHHBIX Ha PHC. 3.1 (c ToyHOoCTBIO 110 0,1 M?). JINTMHY HapyKHBIX CTEH
YIVIOBBIX TIOMEILEHMIA H3MEpPSIOT OT OCeit BHYTPEHHMX CTeH A0 BHEI-
HHUX TIOBEPXHOCTE Yriia, a HApYXXHBIX CTeH HEYIJIOBLIX KOMHAT — MeX-
Ay OCAMH BHYTPEHHHX CTeH. BrIcOTy HapyXHBHIX CTeH HEPBOTO 3Taxa
M3MEPAIOT € yYETOM KOHCTPYKUMH Mos1a. Ecin mon pasmelnen Ha rpyH-
T€, TO U3MEPAIOT PACCTOSIHKME OT YPOBHSI YHCTOTO I10J1a IIEPBOTO 3TAXA
A0 YPOBHS YMCTOTO TI0JIa BTOPOTO 3TaXa, a eCJIM I10] PACIIOOXeH Hal
HEOTAIUIMBAEMBIM TIOABAJIOM, TO OT HHXXHEM [UIOCKOCTH KOHCTPYKLIUH
10J1a TIEPBOTO 3TaXa MO YPOBHS YHCTOro Tojla BTOPOTO 3Taxka. Ecim
MOJI CKOHCTPYMPOBAH Ha Jiarax, TO M3MepSIOT BBICOTY OT YPOBHS 3€M-
JIK 10 YPOBHS YMCTOTO II0J1a BTOPOro 3TaXa. BRICOTY cTeH y mpoMexy-
TOYHBIX 3TaXeW 3MAHMS U3MEPAIOT MEXIY YPOBHEM YHCTOTO TIONA CO-
OTBETCTBYIOUIHMX 3TaXEH, a BEpXHETO 9TaXa — OT YPOBHA YKCTOTO 110J1a
3TOTO 3TaXa IO YTETUIIIOILETO CJIOA YePAAYHOTO TepeKphlTHa. ITnoma-
A¥ OKOH, (hOHapeid, MBepeit M3MEPSIOT 10 HAMMEHBIIEMY pa3Mepy B
CBETY, a MEPeKPHITHH (YepaKoB, HEOTAIUTHBAEMBIX MTOJIOB) — 110 pac-
CTOAHHIO MEXIY OCAIMH BHYTPeHHMX cTeH. Ilnomaan nonos, Jilexannx
Ha TPYHTE WM JIarax, paCCUMTHIBAIOT TIO 30HAaM, IIPEACTaBISIONINM
cobOi TONOCH! LIMPHHOK 2 M, YCJIOBHO IPOBEAEHHBIE napajijleJIbHO
HapYXHBIM CTeHaM. Y YIIIOBBIX TOMEIIEHHH TUIOIAh TIEPBOii 30HH B
YIIIY HAPYXKHBIX CTEH YUHUTHIBAIOT ABAXIHI.

HC HC
| - o1 | on
T 1/30H2 /,z I o
L)
Il 30Ha = >
=R A . g

} 1 111 30Ha

g[:[ % 23My 2 M \E
= =
HC I/Iysona ~
4 72| =1
j I3oHa2 M T on o~
(II 30Ha 2 M
II

Puc. 3.1. TIpumepni 06Mepa HapyXHBIX OrpaxnamlMx KOHCTPYKLUMA U moja
30aHUA:

HC — Hapyx#as creHa; QI — oxHo nBoiinoe; IT — non; IIT — mon Terslit
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IMoTepH TEIWIOTH! MOA3EMHOMN YaCTHIO HAPYXHBIX CTEH OMNPENENAIOT
TaK e, KaK ¥ IJIsl HEYTEIUIEHHBIX TOJIOB HAa TPYHTE, HO pa3OMBKY Ha
30HBI HAYHHAIOT B 3TOM CJIyYae y CTeH oT ypoeH# nona. Ilpu nammuuu
YTEIUTATEA B KOHCTPYKLIMH TI071a HYXXHO 0053aTeIbHO YUHUTHIBATH TEP-
MHUYECKOE COTIPOTHBIEHUE CIIOS YTEILTHTENA

R, = -R‘non+8/}“s

rae R,,, — CONpPOTUBIEHUE TeIUIONepenade nona Oe3 yTerururesis,
(M?.°C)/BT; & — TONUMHA CIIOS YTETUTHTENS, M; A — KO3QdULUEHT
TEIUTONPOBOIHOCTH yTeIUmstiolero cnost, Br/(M- °C).

IIput yreruieHHOM TIONY, PACTIONIOXKEHHOM Ha JIarax, €ro COIMpOTUB-
JIeHHe Terwtolepeaaye ClefyeT pacCIUThIBaTh 110 opmyrie

RY, = 1,18(Ryo, + /M), (3.4)

Jlo6asounvie nomepu menaomsl OrpaXAaIOIUMH KOHCTPYKIUAMH
[IOMEILEHUI OLIEHUBAIOT B MOJAX OT OCHOBHBIX IMOTEPH ¢ TMOMOIIBIO
Koapdumentos §; uf,. _

B noMeineHusIx Joboro HazHaYeHUs H00aBOYHEBIE ITOTEPH TEIUIOTHI
gepes HapyXHbIe BEPTUKATbHbIC M HAKJIOHHBIE CTEHBI, [BEPHM ¥ OKHA,
OpPMEHTHPOBAHHbIE HA CEBEP, BOCTOK, CEBEPO-BOCTOK M CEBEPO-3amaj
VUATHIBAIOT TIPH MTOMOINM KoadduurenTa f;, IpHHAMAaeMOro PABHBIM
0,1, Ha 1oro-BocToK ¥ 3aman — 0,05; B YITIOBBIX IIOMEILEHHAX — JIO-
nonguTeNbHo o 0,05 Ha KaXaylo CTEHY, JBEPh ¥ OKHO, €C/IM OHO U3
YKa3aHHBIX OTpaXJeHHl OPHEHTHPOBAHO Ha CE€Bep, BOCTOK, CEBepO-
BOCTOK WM Ce€Bepo-3aman, ¥ o 0,1 B Apyrux ciyyasx.

Ipu nomoinu ko3dduumenTa §;, yduTHBAIOT 106aBOYHEIE TIOTEPH:

yepes HeoGorpesacMble O [IEPBOTO 3TaXa Hal XONOXHBIMH TOJ-
TIONBSMH 30aHHI B MECTHOCTSIX C PACUCTHOHU TeMIIEpaTypoil HapyXXHOIo
Boamyxa —40 °C u Hike (mapamerpsl B); B aToM ciyyae §, = 0,05;

Yyepe3 HapyXHbIE IBEpH, He 000PYIOBaHHbIC BOJIYIIHRIMH WK BO3-
IYLIHO-TEIUTOBHIMYU 3aBecaMu. JInist TpOIHBIX Bepeii ¢ AByMs Tambypa-
MU MeXIy HUMM TIpuHHAMaloT §, = 0,2 H; 1ns TBOWHBIX OBepeil ¢ TaM-
6ypamu Mexay HuMHE S, = 0,27 H; nnst xBOWHBIX HOBepeit 6e3 TaMOypa
8, = 0,34H; mna onuHapHbIX asepeit B, = 0,22H, rme H — BHICOTA
30AHWA, M, OT CpeqHel IIaHMPOBOYHOM OTMETKH 3eMJIX IO BepXa Kap-
HH3a, HEHTPA BBITSKHBIX OTBEPCTHIT (hOHApS WIM YCTbS LIAXTHI,

yepe3 HapyXHBIE BOpOTa, He OOOPYAOBaHHbBIE BO3NYIIHBIMH WIH
BO3YIIHO-TEIUIOBBIMY 3aBecaMy; NIPUHUMAIOT (3; = 3 IIPX OTCYTCTBUH
TaMOypa ¥ B; = 1 npu HaTUYKMK TamOypa Y BOPOT.

Obuue nomepu menaoms! OTIPEACISIOT, CYMMMPYsl OCHOBHBIE U JO-
6aBOYHBIE MOTEPH TEIUTOTH Yepe3 KaXKIYIo M3 OrpaxXNalolUX KOHCT-

PYKLIHMH,

(3.3)

Qodu = ﬁ_n;Qi(l"'Bl +B2) = i[ﬂ-k,-(ts —1,)(1+B +B2)n.  (3.5)

i=
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Tabauua 3.7
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Monyuennsiit pesynsTar okpyrasior no 10 Br.

PacueTrl OCHOBHBIX ¥ OMOMHUTENLHBIX ITOTEPS TEIUIOTHL 4epe3 OT-
NENLHBIE OTPAXIScHUS KAXIOro TOMEHICHWS 38aHUA CIeJyeT BECTH B
TabmyHoit hopme (1abxa. 3.7).

3.4. OnpegeneHuye TeNNOBON MOLHOCTH OTONUTENBHLIX
YCTPOHUCTB

Teru1oBy10 MOHIHOCTD OTONHTENbHBIX IPUGopoB O, BT, pasmernae-
MBIX B KAXXIOM OTAILIMBAaEMOM HOMEILEHNY, ONPEIe/siioT ¢ yueToM 00-
HIMX TIOTEPH TEIUIOTH Yepe3 OTpaxmalonye KOHCTPYKINN oy, TEIUIO-
THI, PacXOXyeMO} Ha HarpeBaHUE ITOaBacMOr0 IPUHYIUTEILHOM BEH-
TWISILMEH WM WHOWILTpYIOLIeTocs Bo3nyXa (g, IOCTYMAIOIIMX B IIEX
XOJIOMHBIX MATEPHANIOB M BBHEIKAKOIMX B IMOMEIUCHUS LIEXOB CPENCTB
TpaHcnopra (., @ TAKKE TEIUIOTH OT OBITOBBLIX MCTOYHUKOB B XKIJIBIX
roMetieHUAX (O, (TA30BBIC WIM 3NEKTPHYECKHE TUIUTHL, CTHPaTbHbLIS
MAalIWHEI, KyXOHHBEIC KOMOaliHbl), 000pynoBaHUs U TETUTOMATYYAIOIINX
MATEPHATOB B TIPOU3BONCTBEHHEIX 11exax (e (MIeud, BaHHBI, METAINO-
MPOKaT M Ip.), 3JEeKTPOOCBELIeHU U eKTpoobopynosanusa Q.

g pou3BOACTBEHHEIX [IOMENIEHUH

an = Qoﬁu.( + Qnoa + Qm - Q06 - Qan- (36)

Ina IpoMBIUITEHHBIX NMPpeRTpU g TH i 3aTpaTel TEIUIOTHL HA
Hazpeeanue UHPUALMPYIOUWE20CA HAPYXHCHOZ0 6030yxa ONIPENE/SIIoT 10

bopmyne
Gaos =0, 282Gnoac(tn _tH)K’ 3.7

e Y Gyoy — Macca MHQWIBTPYIOUIETOCS B ¢/IMHUITY BDEMEHH BO3AYXa

yepes Bee Orpaxaalonye KOHCTPYKIVM TOMELICHWS, KT/4; ¢ — VIeb-
Hasl TeIUIoeMKocTs Bo3ayxa, KIx/(kr-°C); 1, #; — pacueTHble TeM-
nepaTypsl, "C, BO3MyXa B TIOMEIIEHWH ¥ HApYXHOTO BO3JYXa B XONOA-
HbIH niepuon ropa (mapaMerpsl B); K — koadduuyveHT yuera BIHAHNA
BCTPEYHOTO TEIUTOBOTO TOTOKa B KOHCTPYKUMSAX, paBHbIA 0,7 /14 CThI-
KOB TaHene#l CTeH M I OKOH ¢ TPOMHBIME Teperuretamu, 0,8 mis
OKOH C pa3fcJbHBIMM IIepervieTaMm M 1 VIS OJWHApHBIX OKOH M OT-
KPBITHIX IIPOEMOB.

3arparsl TEIUIOTHI HA HArpeBaHWE BO3OYXa, YAAIAEMOTO M3 IOMe-
LIEHWH XWIBIX M OOIMIECTBEHHBIX 3MaHMIl MPU €CTECTBEHHON BHITIK-
HOI BEHTWAAIIMHM, HEe KOMIIEHCHPYEMBIE MOZOTPETHIM TIPUTOYHBIM
BO3IyXOM,

Ouos = 0,28L pe(t, - 1)K, (3.8)
rie L, — obbeMHEIH PacXOX yIaaaeMOro BO3oyxa, M3 /4; p — TUTOTHOCTB
HApYXKHOIO BO3IyXa, Kr/M>.
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Konudectso Bo3fayXa, MHOMIBTPYIOLIETOCS B TOMEIICHHME Yepes
HETUIOTHOCTH HApYKHEBIX OTPAXNAIOIIMX KOHCTPYKLINKIA, OIIPENeNsiIoT 10
dopmMyne '

0,67 0,5
2. Gaos = 0’21%’3” A ZA}?’ b, (3.9
H] 2

rae F, R, — COOTBETCTBEHHO IUTOHIALE OKOH M (hOHapeli U MX COTpo-
TUBJIECHHE BO3MyXoTpoHunauuio (tabn. 3.8); F», Ry — cooTpeTcTBEH-
HO TUTOLIATS HAPY>KHBIX M BHYTPEHHHX J1Bepelt, BOPOT U OTKPHITHIX IIPO-
€MOB ¥ MX CONMpPOTHMBICHHE BO3MYXOTIPOHMIIAHUIO (VIS OBepeit moMe-
HIEHUS CIeAyeT TIpMHUMATh pasHeM 0,3, (M?-4-Tla)/kr, m1s aBepei
TIpY BHIXONE M3 KOPHIOPOB Ha OTKPHITEIE ITOXKapHEIE ecTHUIL — 0,47,
(M2 4 - TTa)/xT, I HAPYXKHLIX ABEpeli IIpy BXOOE B 3TAHME 4epe3 TAM-
Gyp — 0,14, (M2?- 4 - TTa)/Kr, W11 BOPOT ¥ IIPOEMOB — TIO PacyeTy); Ap; —
Pa3sHOCTh JaBJIeHWH BO3OyXa Ha HApPYXHOIl ¥ BHYTPEHHEHN IOBEPXHO-
CTSIX OKOH ¥ (hoHApeH; Ap, — TO XKe, HAPYXKHBIX JBEpeil, BOPOT U OT-
KPBITBIX TIPOEMOB; Ap; — TO Xe, CTHIKOB CTeHOBBIX TaHeneil; / — mivHa
CTHIKOB CTEHOBBLIX MaHeseit, M.

Pa3HOCTh JaBNeHMI BO3MyXa HAa HAPYXKHOH W BHYTpeHHel HoBepx-
HOCTSX i-i Orpaxaarorneil KOHCTPYKIIMY OIpeNensioT mo dopMyne

Ap; = (H_ hf)(Yu —Ya)+ O:Spvz(cuan _Cnon)kf-l = Pa»  (3.10)

roe H — BeICOTa 3AaHMSA OT YpOBHA 3¢MJIM A0 BepXa KapHu3a, HEHTpa
BEITSDKHBIX OTBepCTH ¢hOHAPS WIK 1IAXTHY; A; — pAcUYeTHAs BBICOTa OT
YPOBHS 3¢MJIM AO BepXa OKOH, IBepeii, BOpOT NpOEMOB WIM 10 OCH
TOPU3OHTAMLHBIX ¥ CEPEIVHEl BEPTHKANBHLIX CTHIKOB CTEHOBBIX TIaHe-

Ta6nuua 3.8
ConpoTupiense BO3NYXONPOHHIIAHHIO 3aN0JHEHMIA CBETOBBIX NPOEMOB
Yuerno R, (M*-4.TTa)/xr
3anoaHeHHE CBETOBOTO YIUIOTHEHHbIX [
npoemMa TPUTBOPOB n)m 0 e‘f rybyaroil | monywepcts-
JATIOJIHEHHUSA yp PE3UHBl | HOTO LUHypa
TaHa
OnuHapHOE OCTEKIEHHE 1 0,26 0,16 0,12
WJIH ABOMHOE OCTEKIIEHUE
B CIIAPEHHBIX HEepeTUieTax
JIBOiiHOE OCTEKJIEHUE B 1 0,29 0,18 0,13
Pa3IeNbHEIX IEpervieTax 2 0,38 0,26 0,18
TpoltHoe ocTeKNIEHNE B 1 0,30 0,18 0,14
pa3nebHO-Criape HHBIX 2 0,44 0,26 0,20
TiepeIuIeTax 3 0,56 0,37 0,27
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TEH; ¥y, Yo — YAETBHBIH BeC, H/M?, COOTBETCTBEHHO HAPYXHOTOBO3AY-
Xa ¥ BO3[yXa MMOMELIEHHS, onpeleisieMbrii o dopmyne 3463/(273 + 1);
p — IUIOTHOCTh HApYXHOIO BO3MyXa KI/M>, v — CKOPOCTb BETpa, M/C,
npuHUMaeMas 1o 1abn. 3.1; Cyu G, — aspomuHaMudeckue koahou-
IIMECHTBI COOTBETCTBEHHO 11 HABETPEHHOM M IOOBETPEHHOM IOBEPX-
HOCTeH orpaxneHmit 3manusa, npuauMaeMmele o CHull 2.01.070-85;
ky — xoathdburmeHT yuera U3MEHEHHUS] CKOPOCTHOTO AARICHHS B 3aBU-
CHMOCTH OT BBICOTHI 30aHUsl (Tabn. 3.9); p,, — YCJIOBHO NMOCTOSIHHOE
JaBleHHE BO3MyXa B ITOMEILEHHM (3IAHMH), ONPENE/SIEMOE PacYeTOM
M3 YCJIOBHS COOJIONEHHST PABEHCTBA MacC BO3JyXa, IMOCTYMIAIOLIETO B
TIOMENIeHHE (31aHHE) H YAATISAEMOTO M3 HETO B PE3YJIbTATe UH(UIBT-
PAITMH M 3KCOMIBETPAIMM YEPE3 OrPaXIAoNIMe KOHCTPYKIIMH [B rToMe-
meHUAX (3TaHUAX), HMEIONMX CHCTEMbI C HCKYCCTBEHHBIM MOOYXe-
HUEM, TIPA PAcyeTe p,, CIACOYET YYMTHIBATh AUCOAIaHC Macc BO3NyXa,
TOaBacMbIX ¥ yIAISEMBIX STHMH CHCTCMAMH M3 MOMEIICHUS (3TaHus)].

3aTpaThl TEIOTH HA HazpegaHue XoA00Hbix Mamepuanoe Q, N mpaxc-
nopmHuIx cpedcme, BHE3XKAIOIMX B IIPOM3BOJACTBEHHBIE ITOMEIICHHU,
O, onpeensior no GopMynam

O. =GMc(tB —tu)ﬁ; (311)
O = 4B, (3.12)

rae G,, — Macca MOCTYTAIOLIETO B IEX (B ¢MHUILY BPEMEHU) XOMOJHOIO
OTHOPOTHOTO MaTepHaia Kr/u; ¢ — ymelbHAs MAaccoBas TeIUIOEMKOCTh
matepuana, K[Ix/(xr- °C); 4, — TeMneparypa Bo3ayxa BHYTPH ITOMELIE-
Hug, "C; 1, — TeMrepatypa MocTynalonero Matepiana, °C; g — 3arpa-

Ta6nauma 3.9
Koadduunent uamenenns CKOPOCTHOIO JABJEHHS BeTpa
BRICOTa 312HHS, M 3Ha4yeHus ky NpY THIIE MECTHOCTH
A B C
5 ¥ MeHee 0,75 0.5 04
10 ! 0,65 0.4
20 1,25 0,85 0,55
40 1,5 11 0.8
60 1,7 1,3 {
80 1,85 1,45 1,15
0 2 1,6 1,25

IIpuMedanue. A — OTKphITEIE I0GEpEXbs MOpei, 03ep, BONOXPaHWIMLI, JIeCo-
CTeNM ¥ TYHAPH; B — ropoackue TeppUTOPHH, JieCHbIe MaACCUBBI M IPYTHe MeCTHOCTH,
PaBHOMEPHO TOKpPHIThIE NPENMATCTBHAMHM BricoTo# Gonee 10 M; C — ropoackue paioHb
¢ BBICOTO 3acTpoitku Gosiee 25 M.
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Thl TETUTOTHl HA HarpeBaHUE TPAHCIIOPTHBIX cpeAcTB (6epyres Mo crnpa-
BOYHHMKY, Hanpumep [11]); B — koaddULMEHT, YUUMTHIBAIOIAA HHTEH-
CUBHOCTB MOITIOLLEHHS TEIUIOTH MaTCPHAIOM MJIM TPAHCIIOPTHRIM Cpefi-
ctBoM (6epercs mo CHulI 2.04.05-91%).

OGume 3aTpaThl HA HATPEBAHKE MaTEPHATIOB U TpaHenopta @, . =0, +
+ Opp.

TeroBbIAENECHUS B TTOMEIICHUAX MMEIOT BeChbMa Da3’HOOODAa3HOE
MPOUCXOXAEHUE — 3TO TEIUIOBBIE TTOTOKM OT TEXHOJIOTHYECKOTO 060-
PYIOBaHHS, JIOAEH, NMEKTPOOCBEIICH!S, HArpeThIX M3AEIUi, MaTe-
pUAJIoB M AP.

TemnoBoit NOToK (g, NOCTYMAIOIIMIT B KOMHATHl U KYXHH XU-
JIBIX 30aHHif OT OBITOBEIX HCTOYHMKOB, MPUMHMUMAIOT paBHEIM 10 BT Ha
1 M2 nona.

Ters10B0i1 MOTOK OT paGOTAIOLIEr0 3AEKMPOMEXHUHECK020 060py0o-
BQHUA U OCBEULEHUA OTIPENCIIIOT Mo hopMye

Qan = Nankoa (313)

rae N,; — MOIIHOCTh 3JIEKTPOTEXHMYECKOTO M OCBETUTEIBHOIO 000pYy-
noBaHusl, BT; k, — K03bHUIIMEHT, YIUTHBAIOIIAN OIHOBPEMEHHOCTh
paboTHl 00OPYIOBAHMS 1 JOJIO NEPEXOAA IEKTPOIHEPTUU B TEILIOTY,
MOCTYTIAIOINYIO B MOMEICHUS (IS 3MeKTpoocBeeHus k, = 0,95, ms
SNIEKTPOIBUTATENEI TEXHONOTHIECKOIO OOOPYIOBaHUS M TEXHOJOTHU-
YeCKHX 3MEKTPHGHIIMPOBAHHBIX MpoleccoB &, = 0,15...0,95).

TonHEBI TEIIOBOH MOTOK (ABHASA TCIUIOTA ILIIOC CKPHITAast), BBIAC-
JIIEMBIA MY>XUMHAMHU, 3aBUCHUT OT HHTCHCUBHOCTY BBITIONHSIEMOI pa-
GOTBHI: B COCTOSIHHM TIOKOS OH paseH 93...140 Br; mpu nerkoii pa6o-
e — 140... 175 BT, npm paboTte cpenneit sokect — 175...290 Br; npu
TsEXENoit pabore — Gonee 290 Br.

TennoBoii MOTOK, MCXOASILIHIA OT 3aHSTHIX (GH3MIECCKUM TPYIOM KEH-
LHH H JeTeil, IpUHUMAIOT paBHEIM COOTBETCTBEHHO 85 1 75 % Termio-
BOT'O TIOTOKA, UCXOAAIIETO OT MYXYMH.

OrnpeacauB TEMIOBYI0 MOLIHOCTb OTONMTENBHBIX YCTPOMCTB, MOX-
HO BBIYUCIIUTD TETUIOBYIO MOIIHOCTb BCEH CHCTEMBI OTOIUIEHHS

Qeyer = fZlann, (3.14)

e Q, — TEIIOBass MOLUHOCTH OTOIMTENBHBIX NPUOOPOB B KAXIOM
MOMEMIEHUH; N — Ko3(h()HUUIMEHT, YYUTHIBAOIMA JONOJIHUTEIBHBIE
TOTEPH Yepe3 YYACTKM HAPYXHBIX OTpaXHCHUMH, paclojioXeHHBIE 33
OTONHUTEIPHBIMA [IPHOOPaMM, 4 TAKXKE B PE3y/NbTaTe OCTHIBAHMS TEIl-
JIOHOCHUTEJSL B TPYOONPOBOJAX, MPOGJOXEHHBIX B HEOTAIUTUBAEMBIX T10-
MeleHUsX (MpUHUMAIOT paBHEIM He Gonee 1,07).

OnpeneneHyst TEMUIOBBIX ITOTOKOB M MOTEPH TEIUIOTHI YePe3 Orpaxia-
IOIHME MOBEPXHOCTH IO TNPHBEACHHBIM (hOpMYJaM BECbMa CIIOXHEI B
CBA3M C TEM, YTO HEOOXOTMMO MPOM3BOINTL PACYETHI JUIA OTHENBLHBIX

81




Ta6auua 3.10

Yaeabubie TEIL10BbIE XapaAKTEPHCTHKH OTAILIHBAEMBIX 3AaHMii

3 O6beM 31aHHUA [0 g, Br/(m*-*C)
AHUST K COOPYXEHHA HApPYXHOMY i i
oGMepy, ThiC. M OTOIIEHHS BEHTUIALIMY
Kuvle 3paHus Memnee 3 0,49 -
3...10 0,38 —
11...25 0,33 -
Bonee 25 0,30 —
AIMHHHCTPATUBHEIE Menee 5 0,51 0,105
3NaHUA, TAaBHbIE 5...15 0,41 0,08
KOHTOPBI ,
JlaGoparopuu MeHee 5 0,42 1,165
Bonee 10 0,35 1,05
TloxapHsle Jero Memnee 2 0,56 0,165
Bonee 5 0,52 0,105
Tapaxu MeHee 2 0,81 —
2.5 0,64 0,81
MexaHuueckue yexu 5..10 0,64...0,54 0,46...0,29
M y4acTKH 50...100 0,47...0,44 0,18...0,14
PeMoHTHBIE MacTepcKue 10...20 0,58...0,52 0,18...0,12
BurroBrle M anMUHKCTpA- 0,5..1 0,7...0,52 —
TUBHO-BCITOMOTATe/IbHbIE 2.5 0,47...0,38 0,17...0,14
TIOMELIEHUSA 10...20 0,35...0,29 0,13...0,12
TepMuueckue exu Memnee 10 0,47...0.35 1,5...1,4
20...30 0,29...0,23 ’1,17.‘.0,7

OrpPaXTAIONINX TIOBEPXHOCTEIl 3MAHUSA C PasTHIHBIMU TEPMHMECKMMH
COMPOTHRIICHNSIMY M Pa3TMUHBIMU PAa3HOCTIMH TEMITEPATYD BHYTPEH-

HETo ¥ HapyXHOTO Bo3ayxa. OPHEHTHPOBOYHO TETUIOBBIE MOTEPH MOXHO
MMOACYMTATh, MCITONIb3Y YKPYITHEHHBIA M3MEPUTENb — YIEIBHYIO Tell-~
JIOBYIO XapakTECPUCTHKY 30AHMS, MPEACTARIAIONYI0 COGON TEIIOBOM
MOTOK, Br, npuxomsaugiics Ha 1 M® 30aHuA (10 HAPYXXHOMY 0OMEpY)
IIPH Pa3HOCTH TeMIIEPATyp BHYTPEHHErO M HapyXuoro Bo3ayxa 1 °C.
YienpHas TEMNNOBAA XapaKTepPHCTHKA 3AaHMSI ¢ 3aBHCHT OT €10 Ha-
3HaueHusd, o6beMa ¥ PopMHEl (B IUTaHe ¥ nipodiie, Tabn. 3.10).

3.5. PekomeHAaauvm no Bbi6opy cucTem OToNSIeHUs

[Ipy MPOEKTUPOBAHHUH CHUCTEMBI OTOTUIEHHS 30aHHUMA HeOOXOOMMO
NPYHHUMATD pellieHHs, obecneyuBaloline PABHOMEPHOE HATPEBAHHC
BO3yXa MOMeEILUEHHU, TMAPABIMYECKYI0 M TEIUIOBYIO YCTOMMMBOCTD
CHCTEMBI, e¢ B3PbIBOIIOXAPHYIO G€30MaCHOCT U IOCTYITHOCTD UL O4H -
CTKM U PEMOHTa.

[Ipu pacyeTHOM pacxoe TEIUIOTHI 31aHHEM 50 kBT u GoJee cucTE-
MY TETUIOCHAGXKEHHS CJIEAYET IPOSKTHPOBATh € ABTOMATUHCCKIM Pery-
JIMPOBAHMEM TEIUIOBOrO MOTOKA.

B npon3BOACTBEHHEBIX ITOMELIEHHAX, B KOTOPBIX Ha OJHOTO pabota-
jomero mpuxonurcs Gonee 50 M2 TI0Jia, OTOIUIEHHME ITOJDKHO obecre-
4MBATh PACYETHYIO TEMIIEPATYpY BO3/YXa Ha IOCTOSHHBIX paboumnx
MecTax U Gollee HU3KYIO Temmepatypy (He Hipxe 10°C) Ha HenocTo-
SHHBIX PAb0YMX MECTAaX.

B paifoHax ¢ pac4eTHO TeMIlepaTypoil HapyXKHOro BO3yXa B TCIl-
7B mepuoa roaa 25 °C u Bhlie (MapaMeTphl A) MOXHO HCIIOJIb30BATh
CHCTeMbl OTOTUICHHS 3MaHMi U1 OXIaXAeHUs nioMelneHuit, TIpn aToM
He NOITyCcKaeTcs MepeoxIaXaarb BO3ayX y moaa nmoMeleHuil (Ha pac-
cTosHuM 1 M oT mpuGopa) Gosee yeM Ha 2 °C oT HOPMUPYEMOH TeMIe-
PaTyphl.

Ha moBepXHOCTH MPHGOPOB, MCIOIb3YEMBIX VIS OXJIAKACHMS TI0-
MeLIeH!ii, TeMIlepaTypa JOMKHA ObITh HE MEHEe YeM Ha 1°C Bpie
TOYKM POCHI BO3IYXa MOMEIUCHMA.

CucTeMbl TOKBAPTHPHOI'O OTOIUIEHMS B 3HaHUAX HYXHO MPOCKTH-
pOBAaTh JBYXTPYGHBIMH, TIPEIyCMATPHBAA IIPU 3TOM YCTAHOBKY npubo-
DOB PErylTMpPOBAHMS, KOHTPOJIS ¥ Y4eTa pacxoaa TeIUIOTH JUIA KaxXIon
KBapTHPBL.

Cpe/THIOIO TeMITEPATYPY ITOBEPXHOCTH CTPOMTE/IBHBIX KOHCTpYKUMHA
CO BCTPOSHHBIMM HATPEBATE/IbHHIMU DJIEMCHTAMH CIIEAYCT MPUHAMATD,
°C, He BBHIUIE:

JIns HApYXHBIX CTE€H OT YPOBHs [IORa:

O 1 Moutiiiieceeeieecestessieie st 95
2,5 M ML BBIILIE .veeveeerrucrnmsseesnmsarsssesnsssssssssssasssansas Kax uisl IOTOAKOB
JIns moxoB TMOMEILEHUH C MOCTOAHHBIM

TIPEGHIBAHMEM JTIOHEH 1uvoveremeisrermsnscniiimsiisisinseiens 26
JI4 MOTOAKOB IIPU BEICOTE TOMELUECHHUA:
or2,5m028Mm 28
or2,8m03M......... 30

OT 310 3,5 M evirerrveineenererisirrsreesnnesansassnasnenes 33

Eciv B TOMeLIEHUH HAXOIATCS CaMOBOCILIAMEHSIOIIHEC BELIECTBa,
TO TEMIIEPATYPY TEILUIOHOCHTENSI HYXHO IIPUHAMATh HE MEHEE UeM Ha
20 % HyXe TeMIepaTypsl MX CaMOBOCIVIAMCHEHH.

OTONMHUTENBHBIE TIPHOOPHI TA30BOTO OTOIUIEHMS NOMYCKAeTCs IIpH-
MEHSITb TIPH YCIOBMHM 3aKDHITONO YIAIEHHs MPOIYKTOB CrOPaHMA HE-
MOCPEACTBEHHO OT a30BbIX TOPENIOK HApYXYy.

PekOMeHIALMY IO BLIGOPY CUCTEM OTOIUTEHIS IIPUBEICHBL B TA0M. 3.1




Ta6auma 3.11

PeKOMEHIYEMBIE CHCTEMBI OTOILIEHHSA
BonsHOE ¢ paauaTopaMy ¥ KOHBEKTOPAMH ITPH TEMIIEPATYPe TETUIOHOCHTENS [UIS ABYXTPYOHEIX

PekoMenpanay no Bxfopy cHCTeM OTOWICHUS

terioHocuTena: ol 130°C; napa 110°C. Boagtoe co BCTpOEHHBIMH B TIEPEKPHITHA U NOJbL

HarpeBaTesbHBIMM J1EMEHTAMK
BosayirHoe. BonsiHoe wau NapoBoe ¢ pagdartopamMy U pe6pHCTEIME TpyOaMu [ipi TeMreparype

150°C; nmapa 130°C. BoasHoe €O BCTPOEHHBIMM B CTPOHTENbHBIE KOHCTPYKLIMM HarpepaTeib-
TeruioHocuTens: Boasl 150°C; napa 130°C

HBIMH 3JIEMEHTAMH

BosnyiuurHoe. BoasgHoe wid MapoBoe ¢ paRMaTopaMy NpH TEMIIEPATYPE TEIVIOHOCHUTENA: BOMBI
I’ u J] ¢ BelgeneHuem ropio- | BoanyirHoe. Bomstoe Wiy apoBoe ¢ paguaTopaMy U FIAAKMMH TpyGaMH NPH TeMIiepatype

Temmneparype TervioHocHTenA 150 °C. BoasgHOE co BCTPOEHHBIMM B IEPEKPHITHA M MTONBI Harpe-

Bo3anyurHoe. BoagHoe ¢ paguaropamu (6e3 opebpeHus), NaHENAMH M THAAKUMH TpYGamu NpU
BATEJIBHBIMH 3JIEMEHTAMU

NPH TeEMIEpATYpe TeTUIoHOCHTe A Boasl 15 0°C; mapa 130°C. BonsiHoe ¢o BCTPOEHHBIMM B

BosnyiuHoe, BOAAHOE MM NTAPOBOE NPU TemnepaType TerwioHocutens: 110 °C; B nomeleHmsx
MepeKphbITHA ¥ MOJIb HATPEBATE/IEHEIMH JIEMEHTAMU M CTOsI KAMH

kateropuii A ¥ B; 130 °C B nomeueHuax kareropus B

HarpeBaTeJbHBIMY 2JleMeHTaMd. Boanyninoe. MecTHOe (kBapTHpPHOE) BOISTHOE ¢ paavaTOpaMu
T u JI 6e3 BeigeeHuii nbuiv | Boaaymixoe. BoasgHoe wiu naposoe ¢ peOpucThiMy TpybaMu, pagHaTopaMu H KOHBEKTOpaMH

WM KOHBEKTOpaMU NI TeMITepaType TerioHocHTeNs 95 °C
BosnyuiHoe, BOASHOE MM TIApOBOE TIPH TEMIICPAType TeILIOHOCHTeN: Boawl 150 °C; napa

130°C

"

YUX NLUTH M a3PO30JICH

H a3po3oneit

31aHusA H TOMEILeHN S
H aspo3soiei

Xunrle, OOIIECTBEHHBIC M
A, b 03 BeIIenCHU i
MBUIH ¥ a3p030JIeH
A, b u B ¢ BELIeTeHHEM
NBUIH Y a3po30aei
T" u I ¢ noBblilleHHEIMK

TpeOGOBAHUAMM K YHCTOTE

BO3AYXa

I' u JI cO 3HAYHUTENBHBIM

I' u I ¢ BEAEEeHNEM
B/IAroBbIIEICHHEM

HEroproyux et

aIMUHMCTPAaTUBHO-GbITOBbE |cucTeM 95 °C, ana onHotpy6Hsix — 105 °C. BonsiHoe O BCTPOEHHBLIMM B TTEPEKPHITHS M TTONBI

TIpou3BOACTBEHHBIE KATETO-

puit:

3.6. KOHCTPYKTMBHbIE OCOGEHHOCTH CUCTEM
BOASHOrO OTONNEHNsA

Iia cvcTeM OTOIUIEHMsT M BHYTPECHHErO TerUIoCHAOXKEHHASL B XU-
JIOM, FPaXTAHCKOM U TIPOMBILIIEHHOM CTPOMTENBCTBE B KAIECTBE TeI-
JTOHOCHTENS CIEAYET MIPUMEHSTh, KaK [IPaBIIIO, BOMY; APYTUC TEILIO-
HOCHTENM JOIYCKAeTCs MCIIONb30BaTh MPU COOTBETCTBYIOLIEM TEXHMU-
KO-9KOHOMMYECKOM 0DOOCHOBAHHWH.

Jinst 3gaHuil B pafioHax ¢ pacyeTHOW TeMIiepaTypo HapyXHOTO
poaayxa —40 °C u Huxe (mapameTpbl b) nonyckaeTcs NIPUMEHATS BOAY
¢ Jo6aBKaMH, TIPeJOTBPAILAIOIINMH €€ 3aMEeP3aHHE. B kavecTtBe 106a-
BOK He CJIeZYeT UCIIONb30BaTh B3PEHIBO- M MTOXAPOONACHBIE BELIECTEA,
a TaicKe BellecTsa 1, 2 ¥ 3-1o Xy1accoB OMMACHOCTH 110 TOCT 12.1.005—
88 B KOJNMYECTBAX, OT KOTOPHIX [IPH aBapyi MOTYT BO3HHKHYTb BbIAC-
Jenusi, TIPEBHIAKOIIME IIPEIEIbHO [ONYCTAMBIE KOHUCHTPAIMY B
BO3IyXe MOMeLIeHHsT (CM. MOxpas. 6.3). IIpu npuMeHeHHU TPYD M3
[TONMMEPHbIX MATEPUANIOB B KayecTBe 06aBOK B BOLY HE CICHYET HC-
[IOJTB30BATh IOBEPXHOCTHO-aKTMBHBIC H APYrue BEIIECTBA, K KOTO-
phiM MaTepyai TpyO He SBIAECTCH XUMUYCCKU CTOMKUM.

B crcTeMax BOISHOIO OTOIUIEHMS BOJA [TOC/IEA0BATEIbHO IPOXOANT
MarucTpajibHble TPpyOOTIPOBOIEI,
nonasorme crosky I (puc. 3.2), oto-
fuTebHEIE TMpHGOpHl 3, 06paTHHIC
CTOSIK® 2 W yepe3 oOpaTHBIE Ma-
THCTpalM BO3BpALIAacTCs B reHEpa-
TOpH (MCTOYHHKM) TEIUIOTHL.

CucreMbl BOASHOTO OTOTLICHHA
KiaccupuumpyIoT:

1o croco0y IUPKYISLIMN BOABL —
HA CUCTEMBI C eCtnecmeenHbiM U npu-
HyOumenvHbiM nobyxcdenuem,

Mo CXeME OTOIMTEJIbHBIX CTO-
SIKOB — HA CHUCTEMBI 08yxmpybHbvie
(puc. 3.3) u 0dHompyGrbie (puc. 3.4);

o crocoby IMPOKIaJK! MarucT-
paNbHEIX TPYOOIPOBONOB Topsiyeit
BOJIbI — Ha CHCTEMEI ¢ 6epXHeli pa3-
godxoti (IPOKIANKOI) MarucTpanei

(puc. 3.5, a, cM. TaKKe pHuC. 34, a) Or Konnelc'rglpa K ofparHoit
5 v TOJIAIOLIE; MaruCTpaIn

Y CHCTEMBI C HuoicHell pa3godxkol (CM. o

puc. 3.4, 6); Tpa

o KOHCTPYKUMKH MarucTpaib- Puc. 3.2. [loacoemiHeHHE OTOIUTCb-
HBIX TPYOOIIPOBOJOB rOPAYEH BO-  HbIX MPHGOPOB K CTOAKAM M3 CTa/Ib-

bl — Ha mynukoebie (CM. puc. 3.4, HBIX TpYO:
a, 6) ¥ C nonymubimM OBUNCEHUEM (CM. 7 — nopalomumit cTosiK; 2 — ofparHbIit
puc. 3.4, 8); CTOSK; 3 — OTOTHTENBHBIE MPUGOPHI
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Puc. 3.3. ByXTpyOGHBIE CHCTEMBI BOASIHOTO OTOILIEHHS C. NPUHYIUTCIEHBIM
NMoByKIeHHEM:
4 — C BepXHell MPOKIANKOi TOPAYHX MarucTpaneii; 6 — ¢ HUXHel mpoxianko; 1 —
KOTeN; 2 — IMaBABIA CTOAK; 3 — pacluMpHTeNbHEIH Gak, 4 — MarucTpans ropsdeit
BOZMI; 5 — BO3AYX0CGOPHMK; 6 — BO3AYIIHAs TUHMS, 7 — KpaH ABOHHOH PETYINPOBKH;
& — nByXTpyGHBIH CTOSIK; 9 — OTORMTENBHBIN pHGop; 10 — MarvcTpanb oXi1axacHHOI
BOIbL 1] — uMpKymAuMoHHm Hacoc; T1, T2 — nopaiommit u oGpaTHetil TpyGonpo-
BOJIBI

MO KOHCTPYKTMBHOMY DPa3MELLEHHUIO CTOAKOB — Ha CHCTEMBEI C gep-
mukaneibim (CM. pucC. 3.4, a, 6) U 2o0puzonmanshsiM (CM. PHC. 34, ¢
DACnonoNceHueM CIMOAKOE,

10 CTIOCO0Y NPUCOEAMHEHNS OTONUTENBHEIX MPUGOPOB K CTOSIKY —
Ha CHCTeMBI 00HOCMOoponHezo (CM. puc. 3.4, a, 6) u dgycmoponnezo npu-
coedunenus (cM. puc. 3.3).

CHcTeMBI OTHOCTOPOHHETO NIPHUCOEAUHEHUS OTOITHTEILHBIX npu6o-
POB K CTOAKAaM MPOLIE B U3TOTOBICHMM, MOHTAXe M IKCILTyaTALNM,
TIO3TOMY UM CJIENyeT OTHABATh IIPEAIIOYTEHHE.

ORHOTPYGHEIE CHCTEMHE OTOIUIEHUS] KOHCTPYKTHBHO MOIYT OBITH C
TIPOTOYHBIMH CTOAKAMM (CM. 1103. 15 Ha puc. 3.4, g) ¥ CO CTOSKAMH C
JAMBIKAIOIUMH Y4aCTKAMH (CMEIIAHHBIMU § WIM LeHTPATbHBIMU).

CucTeMy OTOIUIEHHSI ¢ TIPOTOYHBIMHM CTOSKAMH NPUMEHSIIOT TIPH
PacIoNIOXEHNH HX B OHOM TIOMEILEHUH (BeCTHOIOND, 3all, IeX, JeCT-
HHYHAas KJIeTKa). PeryIMpoBoYHEIe MPHGOPH B 9TOM CIIy4ae y OTOMH-~
TeJIbHBIX TPUGOPOB He CTABST. ,

B 31aHMAX C YeTKO BHIPAXEHHBIMH TIOSTAXHBMHM TEXHOJOTHSIMU
HauboJslee YacTO NIPUMEHSIOT CHCTEMB OTOILIEHMS C TOPU3OHTAILHbI-
MU CTOSIKaMH (CM. puc. 3.4, 6).

Ilpu pa3paboTke MpoeKTa BOOSIHOTO OTOILTEHHS AKCOHOMETpHYe-
CKHE CXeMBI OGBIMHO BBHIIONHSIOT PaCIEHEHHBIMU HA YaCTH — BEpX-
HIOI0 M HXKHIOK pa3poaky. Ha puc. 3.5, 6 mokazaHa aKCOHOMeTpHYe-
CKas CXeMa BepXHel pa3BOAKMU.

Ha mane nepsoro sraxa xuoro noma (puc. 3.6, a) y paguaTopoB
YKa3HBAKOT YHCIO0 ceKumik (8, 9, 10). ¥V crosikoB CrA v C1B (B caHys-
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Puc. 3.4. OnHoTpyGHEE CHCTEMBI BOASHOTO .OTOIUICHKS C IMPHUHYIUTETHHBIM
MmoOyXAeHUEM:

a — TYNMKOBAst C BepXHEH MPOKIANKOH ropA4uX MarMcTpaneit; 6 — croax (l'I-Cfﬁpas-
Hblif) P CHCTEMEe OTOIUIEHMA C HIDKHel MPOKIankodl ropayMx Marucrpanei; 6 —
CHCTEMa ¢ TODH3OHTANTBHLIMH CTOSIKAMM M MONYTHHIM IBIDKeHuMeM; I — xoTenm; 2 —
[IABHBIA CTOSIK; 3 — paCIUMpPHTEIBHBI 6aK; 4 — MArHCTPAIh BEPXHETO painuea; 5 —
BO3IYXOCOODHHUK; 6 — KpaM JBOHHON peTyJIMpOBKM; 7 — OTOMHTENbHbHA npubop; & -
CTOSIK CO CMELIAHHBIM 3aMBIKAIOLIMM YIACTKOM; 9 — TPeXX010BOH PErYIHPYIOIIHIH KpaH,
10 — BeHTWIB U OTKTIOUEHHS CTOSKa, 11 — BEHTWIB 1A CMycKa BOABI; 12 — Maruc-
TpaIb OXTAKAEHHOM BOALL; I3 — BepTUKAILHBIH CTOAK; 14 — IMPKYNALMOHHBIA HACOC,
15 — ogHOTPYGHBIH NPOTOYHBIH BEPTUKANBHLIN CTOSK; /6 — BO3MYIUHBIA KpaH; 17 —
TOPH3OHTANLHBIH NPOTOYHO-PETYTHPYEMBIH CTOAK
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Puc. 3.5. Tnan yepaaka XwiIoro 3aHMsA C BEPXHEH pa3BOIAILEi CEeThIO Tpy6O-
NPOBOZIOB OTOIUICHMS (@) M AKCOHOMETPUUECKAs CXeMa BEpXHell pa3BoaKH (6)

Jlax) He3a4epHEHHBIMH MPSMOYTOJbHUKAMH ITOKA3aHBl NPUCOSTHMHEH-
HBIE K HUM I10JIOTEHLECYLIINTENN M3 MaaKuX TpyO (peructpshr). [Tnaxst
BePXHMX 3Taxeil aHamormyHu. OTIWUKE 3aKITI0YaeTCq JUIIbL B MeHb-
LIeM YKCIle CeKIW y paluaTopoB.
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Puc. 3.6. [IaH nepBoro 3TaXa cO CTOSKAaMM U PaauaropamMM OTOIUICHHSA (q);
TAGIUIB YUCTA CEKLMIl PaAMATOPOB IT0 31aXaM (6) U AMaMETPOB TPYGOHpO-
BOIOB (8)

B THNOBBIX MPOEKTaxX TUIAH XWIOTo JOMa JONONHSIOT TabMHIIaMH
qHCTa ceKLHI pagraTopoB MO KaXIoMy 3Taxy (puc. 3.6, 6) M ainamer-
poB Tpy6orpoBoaos (pU<. 3.6, 8) B 3aBUCUMOCTH OT PACYETHBIX TEMITE-
paTyp .
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3.7. EctecTBeHHasn U NPUHyAKXTENbHasA LMpPKyNAauuK sogbl
B CUCTEeMax BOOAHOro OTONNeHns

B cHcTeMax BOZAHOro oToILIEHMS TETUIOHOCHTED IVPKYTUPYET IO
ACHCTBHEM LUPKY/ISIHMOHHOTO JaBICHMUS, KOTOpO€ MOXET BO3HUKATE B
DE3YNBTATE OCTHIBAHUSA BOIHI B OTOIUTENBHBIX IPUGOpax H Tpy6ax (ec-
TECTBEHHAsl UWMPKYJISIHA) W 32 C4eT pabOTHl UMPKYIALHOHHOTO HACo-
ca (IpvHyIuTeIbHAs UMPKyTAnKs). Boma, OcTHBa0OMIAL B OTOTHTE b~
HEBIX PHOOpAx, CO3JAET €CTECTBEHHOE MUPKYIALMNOHHOE JABICHHE Do
B DacyeTHOM KOJNbLE CHCTEMBI 3a CYET PA3HOCTH THMAPOCTATHYECKUX
HaB/IEHHH OBYX CTONIGOB BOIK BRICOTOH A (puc. 3.7). OnpenenuTs 310
nasneHue, I[a, MoxHO Mo dopmyre

Po = ghp, — ghp, = gh(p, - p: ), (3.15)

TI¢ £ — YCKOpeHHe CBOGOIHOTO maneHus:, paBHoe 9,81 M/c%; h — BH-
coTa CTonGa BOMILI, paBHasl IPEBHILIEHHIO IIEHTPA OXIAXIEHUS A B OTO-
nUTENEHOM nprbope (ypoBeHb /— I) Han meHTpoM HarpeBaHus 5 B
KoTie (ypoBeHs II— IT); p,, p, — TUTOTHOCTH COOTBETCTBEHHO OXJIAX-
IIEHHOI ¥ TOpSYed BOIBI, KT/M>.

C yueToM OCTBIBaHMS BOIbI B OTAIOLINX MATMCTPAISX W OTOTTHTEb-
HEIX CTOAKAX ITOJIHOE MUPKYISIHOHHOE JAaBIEHHE eCTECTBEHHOIO IO-
_ OyXImeHus

PE = Do+ Ap, (3.16)

Ine Ap — HIHPKYISIUWOHHOE [JABICHHE B IIOJAIOIIMX MATHCTPAIAX W

OTOIMTENBHRBIX CTOSKAX, BO3HUKAIOLIEE BCIENCTBUE OCTHIBAHMS BOIHL.
IIpy pacyere IMPKYIAMUH B JBYXTPYGHBIX CHCTEMAX OTOIUICHHS C

BEPXHEN Pa3sBOOKON Ap MPUGIKEHHO OLEHMBAIOT IO Tab. 3.12.

B Gonbimx mexax, KOpIycax, MHOTOSTAXHLIX MHOTOITOTBE3THBIX
3MaHMAX CETH BOOHBIX CHCTEM OTOTUIEHMS COCTOSIT M3 HECKOIBKUX CTO-
AKOB. TpaKTHI MX MPUCOEIWHEHUSI K MArHCTPATbHBIM TpyGonpoBogaM
SHAUMTETHHO OTIIMYAOTCS MO JUIHHE. DTO CYLIECTBEHHO YCIOXHSIET pac-
YEeT MUPKYIALINH.

Puc. 3.7. CxeMa, NOACHsIIO1IaS €CTECTBEHHYIO LPKYIIS-
LMIO TEIUTOHOCUTENSI B CUCTEME BOJSIHOTO OTOTUICHUS:

1 — xoten; 2 — rnasHIit cTOSK; 3 — PacIUMpPHTENbHBIH 0aK;
4 ~ MarucTpaIb ropsieit BOAbL; 5 — OTOMMTENBHELH CTOSK; 6 —
OTOMMTEIBHEIH NPUGOD; 7 — MArMCTPaIb OXTAXKIEHHOM BOJIHL;
Prs Po - TUIOTHOCTB COOTBETCTBEHHO FOPAYEH M OXIaXIEHHOM
BOJBL; A — LEHTD OXNAXAeHUsA; B — IIeHTp HarpeBaHUs

Ta6nuua 3.12

JlonoJRNTE/IbHOE HAPKYIANHOHHOE JABJIEHHE B ABYXTPYOHLIX CHCTEMAX
BOJSAHOIO OTOILIEHHS

3uavennd Ap, Ila,

TIpoTsiXeHHOCTE TIpY PACCTOAHMM OT tofalolei TpyOHl 10 CTOsKa, M
CHCTEMBI IO
TOPH3OHTAIN, M 10...20 20...30 30...50 50...75 | 75...100
Jrsa 00HO- u OeyxamadcHoiX 30anuil
25...50 100 150 200 — —
50...70 100 150 150 200 —_
70...100 100 150 150 200 250
Jlna mpex- u vemuipexsmaxcuvix 30anuil

50...70 250 250 300 350 —
70...100 250 250 300 350 400

B nByxTpyOHBIX cHcTeMax (pHc. 3.8, a) pacUeTHBIM LIMPKY/SIHOH-
HBIM KOJIBIIOM (TPaKTOM) SIBJISIETCA 3aMKHYTEIH KOHTYp Tpy0, IIpOXO-
IEUIAI yepes pacyeTHBIM OTOITMTEIBHBINA ITPHOOp NepBOro 3TaXa, pac-
NOJIOXKEHHEIN Ha CTOSKE, HanboJIee YIUIEHHOM OT IJIAaBHOrO, B OTHO-
TpyOHEIX (pHc. 3.8, 6) — KOHTYp TpyO, MPOXOISILHNA Jepe3 pacyeTHHIM
OTOTIMTENLHBIN CTOSK, KAK IPABUNIO, CaMBIil YIIEHHBIH OT INIABHOIO.

B nByxTpyGHOI CHCTEME OTOILICHHUS C ecmecmaeerHoim nobyrc-
Oenuem (cM. pHc. 3.8, @) UMPKYIALIMOHHOE TaBJICHUE B PE3YJILTATE OC-
TRIBaHUS BOIH B OTOIMTENILHOM IpHOOpE, pacrmoNoXeHHOM Ha Tpe-

TBhEM 3TaxXe,
P =8 (Po—Pr)s (3.17)
-
5
2 =
£
1
oS| T2
i 6

Puc. 3.8. CucTeMbl BOASHOTO OTOILIEHUSA C €CTECTBCHHEBIM MTOOYXKICHUEM:

a — JByXTpyOHas; 6 — onHOTpYOHas; / — xoTen; 2 — DIaBHbI CTOSK; 3 — pacluMpH-
TeNBHLIA 62K, 4 — BO3TYXOCOOPHMK; 5 — KpaH IBORHON PeryMpoBKH; 6 — OTOMHTE/b-
HBI TIpUGOP; 7 — TPeXXOLO0BOMH PeryMpoBOYHHIA KpaH; & — oOparHas MarucTpaib
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a4 IMPKY/SIIMOHHOE NaBIeHUE B KONBIIE, MPOXOAAILEM YEPE3 OTOIMM-
TEJIBHBIA IIPUGOp Ha BTOPOM 3TaxXe,

P2 = ghp, - py). (3.18)

ITonHoe HMPKY/AIMOHHOE AaBNEHME B KAXKIOM LUPKYISIIMOHHOM
KOJTBIIE C YIETOM OCTHIBAHHSI BOABI B PA3BOAALIMX MATHCTPALIX M OTO-
TIATESTBHBIX CTOSKAX

Pi = 8hi(po ~ pr) +Ap,. (3.19)

B onHOTPYGHBIX CHCTEMAax OTOIUIEHHMS (CM. pHC. 3.8, 6) Ap npunu-
MaloT B pasmepe 50 % COOTBETCTBYIOLIMX 3HAYEHHIT ABYXTPYGHBIX CH-
CTEM C ECTECTBEHHBIM MOOYXIEHHUEM, B JBYXTPYOHBIX M TOPH30HTATb-
HBIX ONHOTPYOHBIX C IPHHYIUTENBHBIM MoGYXneHueM — 40%, a B
OHOTPYOHEIX ¢ I1-06pa3HBIMM OTOIUTEIBHEIMM CTOSKAMH — 70 %.

B ByXTpYGHBIX CHCTEMAX OTOTUIEHUS C €CTECTBEHHBIM IOy XIeH M-
€M M HIDKHCH pa3BoaKoi 1o6aBoYHOe LIMPKY/IAIMOHHOE JAAaBIEHUE B
pE3YNMBETaTe OCTHIBAHHUA BOABI B TPYOaX Ap He YYMTHIBAIOT.

B oXHOTPYGHBIX CUCTEMAX OTOIUICHWSI C ecmecmaerHbim nobyxc-
denuem (cM. puc. 3.8, 6) IUPKY/SIIIMOHHOE IABICHHUE B 3aMKHYTOM KOH-
TYPE, IPOXOASIIEM YePe3 pacYETHBIN CTOSK, OINPEIE/ISIOT 10 GopMye

Po = ghi(Po1 —0r )+ 8h2(Poz =01 )+ ... + 8hy (Pon — 0 ), (3.20)

rne hy, Ry, ..., h, — BHICOTHI COOTBETCTBYIOIMX YYACTKOB OTOITMTENHHOLO |

CTOSAIKA; Poly Pods -5 Pon — TVIOTHOCTH OCTBIBLICH BOIBI COOTBETCTBEHHO

Ha 1, %, -ess N-M YYACTKaX OTOIMTENLHOIO CTOSIKA, p, — IUIOTHOCTB

ropsT4€H BOXBI, MTOCTYTIAIONIEH B CHCTEMY OTOIUICHHUA, KI/M>,
TemMnepaTypy BOABI Ha i-M y4acTKe BEMMCISIOT IO dopmyne

t =t _3630n (3.21)

G, ’

TIe 4, — TemIlepaTypa ropsdeii BOABI, IIOCTYNAIOIIEH B CTOSIK (CHCTe-
My), °C; Y, Qp — CYMMapHasl TEIUIOBAsI MOIIHOCTb BCEX BHILIEPACIIO-
JIOXKEHHBIX OTONMTENILHBIX IPUOOpOB, BT; ¢ — ynenbHas Maccosas Tell-
JIOEMKOCTB BOABI, IPUHUMaeMas paBHo# 4,2 k[Ix/(kr - °C); G, — pac-
Xoz BOIBI, NPOTCKAOLIEN Yepe3 OTONMUTENBHBIN CTOSK, KT/4.

B ONHOTPYGHBIX BOZSHBEIX OTOIMTENBHBIX CHCTEMAX DACXOH BOIHL
OIIPENEIAIOT MO hopMyne

3,63 Onp

i) (3.22)

cr
tae Y, Oy, — 06IAst TEMIOBAs MOLIHOCTD BCEX OTOMMTENBHBIX npubo-

POB pacuerHoro croska, Br; #, — Temmeparypa Boapl Ha BEIXOIE U3
CTosIKa (CHCTEMH), °C.
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B crcTeMaxX BOAAHOTO OTOIUICHUS C ecrmecmeerHbiM nobyxcoenuem
(uMpKyasumei) Ipu Hezaray6aeHHoM Kotxae (puc. 3.9) mae-
JeHHe IMPKYIIMA MOXHO OIIPEJENISITh TI0 3MITUpHYECKOH GopMyrie

Po = gth([ + hT)) (3.23)

rae h, — BBICOTA PACIIOJIOXEHMS Tofialollel MArHCTPAIM Hall LIEHTPOM
HarpesaHus (Touka B) B Komiie; b — 6e3pa3MepHHIl Ko3dh(dHiIHeHT,
paBHEIi 0,4 IpH M30TMPOBAHHOM [TTABHOM CTOSIKE M HEM30JIMPOBAaH-
HBIX OCTAJIBHBIX Tpy6ax 1 0,34 pH M30IMpOBaHHEIX CTOSIKE U 0OpaTHO#
Marucrpaiy; | — paccrossHHE IO TOPM3OHTAIH OT PACYETHOIO OTO-
[TUTEILHOTO CTOSIKA N0 TIABHOTO.

Taxkue cxeMBI OTOIUIEHHSI TIPUMEHSIOT B CEJILCKOW MECTHOCTH IIPH
CTPOMTENLCTBE MAJIO3TAXHBIX KOTTEILKEM ¥ 0011ecTBeHHBIX 31aHuii 6e3
[EHTPAITM30BAHHOTO TEILUTOCHAOXKEHHSL.

IIlipoKoe pacIpocTpaHeHHE MTONYYHIIM CUCTEMBI BOASHOIO OTOILIE-
HUA C npunydumenvrsim notyxcdenuem (puc. 3.10). OHM TO3BONAIOT 060-
rpesath 6O0JIBIIOE KOJIMYECTBO MOMEIUEHUH OT OJHOIO LIEHTPAIBHOIO
HCTOYHHKA TEILIOTH. B cHcTeMax TAKOro THITa TEIUIOHOCHUTEND (BOAA)
IepeMelaeTcs TMPKYIAIMOHHEIM HACOCOM HIIH BOXOCTPYIHBIM 2XeK-
TOopoM (3eBaTopoM). B cucTeMax BOISHOTO OTOIIIeHHs, paGoTaonux
OT JIOMOBBIX M KBapTaNbHbIX KOTEJbHbIX, YCTAHABIMBAIOT PACIIMPH-
TeAbHEIE 6aK¥ 0OHEMOM, PABHLIM YBEJIHYEHHMIO 00REMa BOAKL B IIPO-
Lecce ee pacHIMpeHMsI.

IIMpKYTAUMHOHHBEE HAaCOCH B OCHOBHOM IIDHBONATCS B
JBYKEHHE 3JIeKTPOABMIaTeIAMH (3J€KTPOHACOCH), pe3epBHEIE Ha-
cochl Ha TOIl — maposeiMH Typ6uHaMM (Typ6oHacock). CoenuHe-
HHYE BaJla Hacoca ¢ BaJIOM JABMTaTrelisl OOBIYHO OCYLUIECTBISIETCS IIPH
nomouy MydTst (puc. 3.11).

TypboHacock pa6otaoT ¢ GosbLioi YacToToi BpauleHusa (75...
...100 ¢!, amexTponacocst — ¢ MeHbiueit (25...50 c™!). Perynmuposa-
H¥e TypboHacoca TIPOM3BOIUTCS U3MEHEHHMEM YacTOTHI BpallleHIA Bajia
Typ6unsl. OTpaboTaBiinii B TypOMHE nmap UCIOAL3YIOT IS MMONOrPeBa
TITUTATEILHON BOABI.

Puc. 3.9. Cuctema OTOIUIEHHS C €CTECT-
BEHHBIM TIOOYXIeHHWEM M HeaarnybrneH-
HBIM KOTJIOM:

1 — xoten, 2 — rnaBHbl cTOSAK; J — nepe-
JIUBHasA Tpyba; 4 — pacuiMpuTeNbHBIH 6ax;
5 — nopaoas MarucTpatk; 6 — OTONHTEb-
HBIE CTOSIKH; 7 — KpaHBl ABOMHOM pery-
JIMPOBKH; & — OTOMNUTENbHBLIM npubop; 9 —
obpaTHasd Maructpanb, /0 — xpaH s 3a-
MOJIHEHUA CUCTEMEI Bomoi, 1/ — xpaH mns
ONOPOXHEHHS CHCTEMBI; A — LIGHTP OXJaX-
JIeHUs B OTOTIUTENBHOM NpuGope; B — 1eHTp
HATpeBaHNA B KOTJIE
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Puc. 3.10. CucTeMBl BOOSIHOTO OTOMNEHHUS C MPHHYIUTENBHEIM MoOyXaeHNEM:

@ — OT Hacoca; 6 — ¢ MOMOIWBI0 BOGOCTPYHHOro anepatopa; | — LMPKYAALMOHHBIE

HacocH; 2 — obBogHas MuHMA; 3 — Korenm;, 4 — PaClUMpHTENbHBH 6aK; 5 — KOHT-

ponbHas TpyGa; 6 — mepenmBHAA Tpy6a; 7 — LMPKYIALNOHHAA Tpy6a; & — pacuIupy-

TeNIbHaA TpyDa; 9 — Bo3nyX0c60pHMK; /1 — OTONMUTENBHEI npubop; 1/ — MaHOMeTpHI;
12 — BopocTpy#HEIH SneBaTop

JUts nepexmoYeHHsT HACOCOB TIPUMEHSTIOT 3al(BIKKH, a U KOHT-
POJIs WHPKYIALMA BOABI — MAHOMETPH, YCTAaHARIUBAEMEIE Ha TpyOO-
NPOBOZIE A0 U nocine Hacoca. [IpaBIbHOCTL MoKasaHMil paboynx ma-
HOMETPOB TPOBEPSIOT KOHTPOJBHEIM MaHOMETPOM, KOTOPHIHA IOI-
KITIOYAI0T ¢ TIOMONIBIO TPEXXONOBOI0O MaHOMETPHYECKOTO KpaHa, crie-
OUTBHO YCTAHOBJICHHOTO Tepef KaXAbIM MaHoMeTpoM. Ha cityyaii
aBapHIHOI OCTAaHOBKM HACOCOB MPEAYCMATPUBAIOT OGBOJHYIO JIMHUIO
(Gaitniac) ms mogauM TervtoHocuTens. TTpU OTKPHITHU 3aMBIOKKY Oail-

nac O0ecNeYrBaeT MUPKYIALMIO BOIH 33 CYET €CTECTBEHHOIO IO-
OVXIEHN,

Puc. 3.11. HupKynsaunMoHHEI HACOCHSIH arperar:
I — nHacoc; 2 — ﬂO,IllHHI‘IHPIKH,a 3 — Mydra; 4 — anekTpoaBHIaTens; S — pama
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Puc. 3.12. Pa3pe3 ¥ TUlaH MOMEILEHNS HACOCHOM YCTAHOBKM U ITOBBIICHNS
HAMopa B CUCTEME OTOIUIEHMA MHOTO3TAKHOTO 3JaHUA

ITpuMep YCTaHOBKM IIEHTPOOEXKHOTO Hacoca I MOBBILCHIA Ha-
TI0pa B MHOTOSTaXHOM 3IaHUY 1I0Ka3aH Ha puc. 3.12.

DnesaTtop (puc. 3.13) cocrour u3 comna I, o6paTHoOH TpYOHI 2,
CMeCHTENIBbHON KaMephl (cMecurens) 3 ¥ muddy3opa 4. Pabora snesa-
TOpa OCHOBaHA Ha UCIIONB30BaHUM SHEPTUHU BOIDI, BHTeKaIOulllCﬁ C BHI-
COKOIf CKOpOCTBIO M3 coruia I A TMOACOCa OXJIAXICHHOM BOMIBI U3
oGpartHOTO Tpyborposoaa cucteMsl. ITOTOK cMeIIaHHOH BOAB IIOCTY-
maer B KaMepy J3, e MpoMCXONUT BHIpaBHMBAHUE CKOPOCTH BOIBI MO
CeueHMIo. 3a cueT rTABHOTO CHIDKEHUS CKOPOCTH B augdy3ope 4 mpo-
MCXOIUT TIOBBIIIEHUE CTATUYECKOTO JABIEHHSA; B PE3YJIBTaTe pa3HOCTH
JaBIeHUIA B KOHIE 1uddy30pa U B 06PaTHOM TpyOOmpoBoze obectie-
YMBAeTCS LUPKY/ISAIMA BOIbI B CHCTEME OTOILiCHUsA. [1J1st 371eBaTOpa OC-
HOBHOI PacuyeTHO! XapaKTEPUCTUKOM SIBIseTCS KOIGMDPHLUUEHT CMe-
MIEHHA ¥, IPEACTABIAIOMMI cOOOH OTHOLIEHE PAacXOI0B IIONCACHIBA -
emoii G, M ceteBoil G, BOIBI, MOCTYMAOIIEH B COMIO:

yo G (3.24)

Pacuer 91eBaTOpa CBOTUTCSA K ONpeEIeHUIO TUAMETPOB CMECHTEITb-
HOW IOpJIOBUHE d, U corna d,. JInaMeTp ropJIOBUHBI HAaXOMIAT 1O ¢op-
MyJTe .

d. =0,874,/Gp, (3.25)

roe G, — NpHUBEJEHHBIA PacXol BOXBI C yYETOM pacyeTHON MmoTepH
HAropa B OTOIATEJILHOM CUCTEME.
Mo BENUC/IEHHOMY AMaMeTpy TOPJIOBUHEI 1TOAGHPaloT COOTBETCTBY-
IOIIHH CepUITHBIN 3JIeBaTOD. '
CepUiiHbIE 2J1€BATOPH MMEIOT CACAYIOIME AUAaMETPhl FOPJIOBUHBIL:

7
H 3JIEBATOPA -.... 1 2 3 4 5 6
d,.:)]:fiﬁ) ............. p ........ 15 20 25 30 35 47 59
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Puc. 3.13. BonoctpyiiHblii anesarop: Puc. 3.14. HoMorpaMMa 1151 BeIGOpa
1 — comno; 2 — obparHas Tpy6a; 3 — aJieBaTopa
cMecutens; 4 — auddysop

MuHUMaNbHELE THAMETpP COIUIa &, BOo M30eXaHue 3acOpeHus MpH-
HHUMAIOT paBHBIM 4 MM,

HeobxonuMoe mamneHHe ceTeBoi BOIOHI IMepen 3jiesaropoM, Klla,
OMpenersiioT 1o dopMyne

Do = 14(1 + u)Ah, (3.26)

rae Ah — pacyeTHasl TOTEPs HAMoOpa B OTOIMUTEILHOM CHCTEME.
DeBaTop MOXHO NMOgo06paTh MO0 HoMorpaMMme (puc. 3.14), B KoTO-
poit 110 ocH abeuKce OTIOXeH pacxol BOAB! Gy, a IO OCH OpAMHAT —
nraMmeTp d; coruta. HoMorpamMma rnpencrapiseTr co00i KpUBEIE, COOT-
BETCTBYIOILME PAa3TUYHBIM 3HAYEHUAM KO3(hIUIIMEHTA CMELIEHHUS U,

3.8. N'mapaBnuyeckuii pacyeT TPy60NpoBOAOB CUCTEM BOAAHOIO
oTonneHust

IMunpapmideckuii pacyeT CUCTEM BOOAHOTO OTOIUIEHMA IpeTHA3ZHA-
4eH Uit 000CHOBaHKA BHIOOPA TAKMX MMAMETPOB BCEX YYaCTKOB TpYyO,
IPHA KOTOPHIX B KAKAOM LMPKYISIIHOHHOM KOJbIIE TABJICHUS JUIA ITe-
PEeMELLEHMA PACYETHHX KOMHUYECTB TEIUIOHOCUTENS B €MMHUILY BpeMe-
HU OyxyT mpeBHIIIATh Ha 10 % morepd maBlieHHs OT MHAPABIHYECKOTO
COIIPOTHUBIIEHHUS.

IToTtepu narneHUs B KOHTYpE LMPKYISALNH MOAPAa3NeIAoT Ha IToTe-
pPU, BO3HMKAIOIIWE OT CONPOMUGAEHUs mpeHus, U TIOTEPU OT MeCMmHbIX
conpomuenenui.

Iorepu masnenus Ap,, Ia, Ha IpeosoOIeHHE BONOM cOnpomueienus
mpenus ONpenensior no popmyne

A

e =Rl=""—1, 3.27
p ' 24, ( )
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rne R, — yhembHas MOTEpS NABIEHUS IO JJIMHE TPYOOIpoBOda MpU
cpeHel pacyeTHOM TeMIiepaType TeIUDIOHOCUTENS; [ — UIMHA y4acTKa
TpyOomnpoBona; A — K03(pODUIIHMEHT CONPOTUBICHHS II0 JIMHE, 3aBH-
CSIIUWI OT IIEPOXOBATOCTH CTEHOK TPYOH M peXXMMa NBIKEHUS TEIUIO-
HOCHTEJISl; v — CKOPOCTh TEILIOHOCHUTENS; d, — PacYETHBIN JHAMETp
TPYOHI.

KoapduueHT cOMpoTUBIEHUsT A IO MIHMHE TPacChl OTOILTEHUS
clenyer onpeneisarhb mo dhopMyne

0 5[2 . 1,312(2—b)1g(3,7dp/K3)]
I = 712 lgRey-1
O
K,
roe b — 4ucito nomobus peXXMMOB TeueHust TernoHocHTens; K, — Koad-
GUIMEHT 3KBUBAJIEHTHOMM LIEPOXOBATOCTY, paBHbIM 1-107% M; Rey —

(akTiyeckoe guciao PeitHonbaca.
PacueTHBIN BHYTPEHHHMH IMaMeTp d, MTOACYMTHIBAIOT 1o hopMyre

d, = 0,5Q2d, + Ad,, — 45— 2AS), (3.29)

rae d, — HapyXXHBI TUaMeTp TpyOBI, M; Ad, — IOIYCK Ha HapyXHbIi
IUaMeTp TpyOHl, M; S — TONIIMHA CTEHKY TPYORI, M; AS — OOIIYCK Ha
TOIIMHY CTEHKHM TpYObI, M.

dakrTHyeckoe YKciio PeifHombaca onpenenqoT mo GopMyiie

(3.28)

Reg = 22, (3.30)
v,

rae v, — ko3(puMeHT KMHeMaTHYeCKOH BA3KOCTH TEIUIOHOCHTENS
(Bomel), M?/C, NpMHHUMAaEMBIi 1O Tab1. 3.13.

Tadnauua 3.13
KoadpuuneHT KHHeMATHYECKOH BA3KOCTH BOIBL

Tewmepa%pa BOIIEIL, v, W/fc Tc;l;:),ar(y:pa v, M/
35 0,73- 10 60 0,47-10°¢
40 0,66-10¢ 65 0,43-10°
45 0,610 70 0,41-10°¢
50 0,55.10 80 0,36-10°
55 0,51-10 90 0,32.10°%
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Uucno PeitHonbAca, COOTBETCTBYIONIEE HAYATY KBaIpaTHUHOM! 06-
JIACTH THAPABIMYECKUX COTIPOTHRIEHUH NIPH TYPOYJIEHTHOM JIBHKEHHH
BOZBI, ONIPEAENIIOT 0 (opMYyJIe

5004,
Rey, = —2. 3.31
e X (3.31)
Urcno nono6us peXXUMOB TeUeHHUS BOABI ONPENEIAIOT 110 PopMyIte
b=1+.BRS (332

lgRe,,

IIpu cpemneit TeMIepaType TeIvioHocuTensd, ommiyHoi ot 80 °C,
clenyeT YYMTHIBATH [IOMPaBOYHbIN KOSMOULIMEHT ¢ K 3HAYCHUSM YICb- |
Holf TIoTepH AaBiieHus, nMpubeneHHbeIM B CHHII: :

R, = Ra, (3.33)

rae R — yhennHasi MoTeps nawiieHus 1pu TeMmneparype 80 °C u ToM xe'
pacxonie TeIUIOHOCHTEIA.

Ipu cpenneit Temmnepartype Teruodocutens 90 °C koadduument o
npuHuMarT pasubiM 0,98; npu 70 °C — 1,02; npu 60 °C — 1,05; npu:
50°C — 1,08; mpu 40°C — 1,11.

R, Tla/m 6@&;‘1\2\;/2‘ P2
\
Lozt P90 3, 100000.
S 08 | N\ N Y\ 3982 80000
490 N\ BNE N\ N A3 X 60000
390 e ANEANER WANA AN By F230;0 i
295 AN NN AV AN S 40000
A \ 07 L1761 30000
195 Y SO TS ,\iv‘s&-i AN 20000
o e TN
o ] )
4] ., - ﬁ ~ x =5 <K o o o o
2| SENG|_ SR E RSN e S \\g
10 = \’D"l Mé\( sl N 10000
] ~ 0,09 4.0
7 = EEAYIANERN A ANV BEEY] 8000
PO RN IANY NN 0,07 N BLSCSs b5
4 .06 SRR 5%,
2 AN\t 005 0] -~ %, %
s 00 1] %22
0,04 Yv5 :; . \% p% ]
1,0 0,04 o % 2. Gxp
07 AN

Puc. 3.15. HoMorpamma juts pacyera IUaMeTPOB TPYDOIIPOBOLOB CHCTEM OTOILIE-
HMA Npu Temrieparype Boasl 95...70°C
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Tadnuna 3.14
3navenus Ko3dduumeHToB £ MECTHBX CONPOTHBIICHHI 3/IEMEHTOB CHCTEM

OTOIICHHS
DNeMeHTH! CxeMatHyeckoe g
U306paxeHHe TeMeHTa
OTBOA C pagHyCcOM 0,3...0,5
3AKPYIIICHUS 2 Sd, 5d,
TpoitHuk:
Ha TIpOxo., —-_  — 0,5
===
—
Ha OTBETBIIEHHE =1 1,5
Ha CIHSIHHE B 1,5
Ha pasfelicHue — |l 3,0
TI0TOKA ¥
KpecToBuHa:
Ha TIPOXOo[, —“— 2,0
HA OTBETBICHUE —If‘— 3,0
O1cTyn — 0,5
O6xon _f@_ 1,0

Jis rugpaBnMYecKoro pacyera TpyOOIIPOBONOB CHCTEM BOISHOIO
OTOIUIEHHMS B MPAKTUKE IIPOSKTHPOBAHMS MCIIONB3YIOT CIEIIMANLHEIE
HOMOTpPaMMEI (puc. 3.15), yUUTBIBAIOIIME LIEPOXOBATOCTH TPYOONIPOBO-
JIOB M DacYETHHIE MMapaMeTphl BOALL ’

Ilorepn nasnenns Z, Ila, Ha TIPEONONICHUE MECMHbIX CONPOMUEne-
iuti MOTYT OBITH OTIpeNieNieHs! o GhopMyIIe

2
v
z=3t%0, (3.34)
rie 2& — CYMMa k03¢ (OUITNEHTOB MECTHEIX COIPOTHUBJICHHIT Ha pac-
CYMTBIBAEMOM Y4acTKe TPYOOIIpOBONA; v — CKOPOCTh TETUIOHOCHTEIIS B
TPY6OTIPOBOJAE, M/C; P — IUIOTHOCTh TEIUIOHOCHTENs, KT/M3.
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Tab6nuua 3.15

Caoanan Tab/KLIa pe3yJbTATOB THAPABIHYECKOr0 PACYETA TPYOONPOBOJOB CHCTEM OTOILICHHA

100

CymmapHas

norepst
NaBIEHHS
RiI+Z

Moreps
JaBIEeHHA

B MECTHEIX
CONPOTHB-
JNeHUAX
Z, Ila

Cymma
K03¢(hHHLIHEHTOB

~

CONPOTHRIEHHIA
)

MECTHbIX

[Noteps
ZIAaBIeHMs

Ha TPEHHE,
R, Tla

YaensHas

noreps
JNaBIeHNs]
R, a/m

CKOpoCTB

Tens
v, M/C

TeNNOHOCH-

JduaMerp | ABMXEHHUs

TpYGHl
d, MM

JnuHa

[

yyacTka

Pacxon
BOJBI
Gy, Kr/4

Tennosan
HAarpysKka,
QOp, Br

Ne
ydacTka

OpUeHTUPOBOYHEIE 3HaAYeHHA K03(DGHUILIMEHTOB MECTHEBIX COIIPOTHB-
JICHUH 3NeMEHTOB CHCTEMBI OTOTLUIEHHS TIPUBEieHbI B Tabn. 3.14.

I'iapaBnHyecKye XapaKTepHCTHKHA OTOIMTENBHBIX MPHOOPOB, BEH-
TWIEH, KIallaHOB, BKJIIOYas TepMOCTaTHYeCKue, IIPUBOASTCS B CIIpa-
BOYHBIX U3MAHHUSIX H HOPMATHUBHON JOKYMEHTALIMH.

OGiiiee COTIPOTHRIIEHHE J1I000T0 yyacTKa TpyOoIrpoBoAa NBYCKEHUIO
TEIIOHOCUTENS APy = R/ + Z.

OnucaHHBIN MeTOJ OTIpeeicHHs TTOTePh AaBJIeHUsI B TPYOOTIPOBO-
J1aX Ha3BIBAIOT MemodoM yOenvHbix nomepsb 0a6AeHUs.

Pesynbrarsl rHapaBIddecKoOro pacdycra TpyOOIIPOBOMOB IIEIECO00-
Pa3HO CBOJMTE B TabnuIry (Tadn. 3.15).

3.9. Crucrembl NnapoBOro oToNNeHUn

Ecnu HarpesaTh BOOY B OTKPBITOM COCYHAE IpU aTMochepHOM HaB-
JIEHUM, TO €€ TeMIlepaTrypa OyleT HelpephIBHO MOBBIIATBCH A0 TEX
Iop, MOKa BCsl Macca BOMBI He TIPOTPEeTCs M He 3aKUruT. B mpouecce
HarpeBaHUsA MCTIapeHHe BOABI TIPOUCXOINT C €€ OTKPHITON IOBEPXHO-
CTH, TIPY KMIIEHHH I1ap M3 BOJBI 00pa3yeTcs Ha HarpeBacMOM MoBepx-
HOCTH M YACTMYHO BO BCEM 00BEME XKUAKOCTH. TeMIleparypa BOABI OC-
TaeTCsl IIPHU 3TOM IOCTOSSHHOM (paBHOM B pacCMaTpPHBAeMOM CIIy4yae
okoino 100 °C), HecMOTpst Ha TIPOIOCKAICIIMICA M3BHE TIONBOJ TEIUIO-
TBI K COCYAY. DTO SIBJICHHE 00BACHIETCS TEM, YTO IIPH KUIIEHHH ITOIBO-
IMasl TeIUIoTa PacXOAyeTcst Ha paboTy II0 PAaCIIEIUIEHHIO YaCTHYEK
BONBI M 06pa30BaHUE M3 HUX Iapa.

ITpy HarpeBaHMM BOABI B 3aKPEITOM COCYIE €€ TeMIeparypa IOBbI-
LIAeTCS TAKKe JIMHIb OO TeX TIop, MOKa BOAa He 3aKUIWT. Briaensio-
IIMIACS M3 BOIOH Map CKAIIMBAETCA B BepxXHeH 4acTH cocyma Han To-
BEPXHOCTBIO YPOBHSI BOIBI; €T0 TeMITepaTypa paBHA TeMIlepaType Ku-
nsinei Bogel. Takoil map Ha3BIBAIOT HACHIUEHHBIM.

Ecnyn nap u3 cocyma He OTBOOWTCS, a TTOABOJ TETUIOTHI K HEMY (M3-
BHE) TIPOAOJCKAETCS, TO NaBJIeHHE BO BCeM 00beMe cocyna Oyner yBe-
UINBaTeEC. BMecTe ¢ yBenmueHHEM HABJICHUS CTaHET YBEJIMYMBATHECSH
Y TEMIIEpaTypa KUIISIe Bookl M o0pasyiomerocst U3 Hee mapa. OnbiT-
HBIM ITYTEM YCTAaHOBNEHO, YTO KAKIOMY HABJICHUIO COOTBETCTBYIOT CBOS
TeMIlepaTypa HachIIIEHHOTO TTapa M paBHas el TeMneparypa KAIeHUs
BOJIBI, 4 TAKXKE CBOM yIeNbHEI 061heM TIapa.

Taxk, ipu armocdhepHoM masneHAA (0,1 MIIa) Bona HaumHaeT Ku-
TeTh M IpeBpalnacTcs B Map mpH Temriepatype okono 100 °C (Tounee
ripu 99,1 °C); npu nasnenun 0,2 MIla — nipu 120 °C; npu naBneHun
0,5 MIla — mipu 151,1°C; npu gaBnenun 10 MIla — mpu 310°C. U3
TTPUBEACHHBIX IIPUMEPOB BUAHO, YTO ¢ POCTOM JaBICHUs TeMIIEpaTypa
KUTIEHHUs: BOABI M paBHas ¢if TeMIepaTypa HACHIIIEHHOTO Tapa yBe-
JIMYMBAIOTCA. YIENbHEI 00BeM ITapa ¢ POCTOM JAaBiIeHHs:, HA000pOT,
YMEHBIIAETCSL.
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Ipu pasnenun 22,5 MIla HarpeBaeMasi BOOa NEPEXOAUT B HACHI-
LIEHHBIA Map MTHOBEHHO, MOSTOMY CKpPBITasl TEILUIOTa N1apoo0pa3oBa-
HUS IPH 3TOM JABJICHUH paBHa Hyo. JlasneHune napa 22,5 MI1a Haswi-
BAIOT KPUMUYECKUM.

Ecin HacHIIEHHBIN MAp OXTaXKIaTh, TO OH CTAHET KOHIECHCHPO-
BAaThCS, T.€. IPEBPATHTCS B BOAY; MIPH 3TOM OH DYyAET OTAaBaTh CBOIO
TETUIOTY TTapoo0pa30BaHMsl OXJIKIAONIEMY TeNy. YKa3aHHOE ABJICHHE
HMMEET MECTO B CUCTEMAX [1apOBOrO OTOILIEHMS, B KOTOPBIE HACHIILIECH-
HBIi [Iap TIOCTYIIAET M3 KOTEIBHOM HIM TAapoBOif MaricTpasni. 35ech OH
OXJIAXIAETCSl BO3AYXOM TIOMELIeHMs], OTHAET BO3AYXY CBOIO TEILIOTY,
3a CYET Yero MOCIEeRHUIT HATpeBaeTCs, a Nap KOHIEHCUPYETCS.

CocCTosIHHE HACHIIIEHHOTO Tapa SIBNISIETCS BeCbMa HEYCTONYMBBIM:
Jaxe HeOONbIIME M3MEHEHUS JABIeHUST M TEMIIEPATyphbl IIPHBOIAT K
KOHAEHCAUMH YaCTH Mapa WIM XK€, HAo00pOT, K UCTIAPEHHMIO KanejeK
BOABI, HMEIOINMXCA B HAchIIIEHHOM mape. HacHIneHHHIH map, coBep-
LICHHO HE CONEPXAILMIA KalleJeK BOIbI, HA3bIBAIOT CYXUM HACHIUEH-
HbiM, HACHIIICHHBIA TIAp C KaneabKaMy BOALI HA3HIBAIOT 6AANCHBIM.

B xayecTBe TEIUIOHOCHUTEIA B CHCTEMAX MMAPOBOTO OTOIUIEHUS TIPH-
MEHSIOT HACHIMICHHBIA Map, TeMIepaTypa KOTOPOTO COOTBETCTBYET
ONpeIeNeHHOMY JaBJIECHMIO.

CHCTEMBI TAPOBOTO OTOIUIEHUST KIACCU(PHUUUPYIOT 10 CIEAYIOIIAM
MPU3HAKAM:

[0 HaYaJbHOMY NaBJICHMIO T1apa — CHUCTEMBI HU3KOIO HABJICHWS
(Puss < 0,07 MTla);

crocoGy Bo3BpaTa KOHIEHCATa — CHCTEMBI C CAMOTEUHBIM BO3Bpa-
TOM (3aMKHYTBIC) M C BO3BPAaTOM KOHACHCATA C IIOMOMNIBIO NMUTATEIb-
HOTr0 Hacoca (Pa3OMKHYTHIE);

KOHCTPYKTHBHOM cXeMe IMPOKIaZKU TPYOOIIPOBOLOB — CHCTEMHI C
BEPXHEV, HUXKHEH M IPOMEXYTOYHON IPOKNAAKOM pPacTlpeneUTelIhb-
HOTO TapoNIpoBOJa, a TAKXKE C MPOKNaIKOH CYXOro M MOKPOTO KOH-
JEHCATONPOBOAA.

CxeMa cHCTEMBI ITAPOBOTO OTOILUIEHMS HU3KOTO NABJICHUS C BEpX-
HEl TIPOKIAIKOM MaponpoBoaa Mmokas3aHa Ha puc. 3.16, a. Hacvien-
HBIIL TIap, oOpasyouniica B KoTie I, poiind cyxonapHUK (cerapa-
Top) 12, momanacT B MapomnpoBof J M gajiee MOCTYNaeT B OTOMUTEb-
Hble Ipubopsl 7. 31ech Hap OTHAET CBOIO TEILIOTY Yepe3 CTEHKY NMpHubo-
POB BO3IYXY OTAIUTMBAEMOT0 TIOMENIEHHS M MIPpeBpaliacTcs B KOHICH-
car. Ilocmenuuit cTekaeT Mo BO3BPAaTHOMY KOHmeHcartonposomy 10 B
KoTea 1, peonoseBas IIpH STOM TABJICHHME M1apa B KOTJIE 32 CYCT AaB-~
JIEHHS CTOJI0a KOHIEHCATa, KOTOPRI moamepxuBaercs BeicoTol 200 MM
1O OTHOLIEHUIO K YPOBHIO BOABI B CYXOIapHUKE 2.

B BepxHIOI0 4acTh BO3BPAaTHOI'O KOHAEHCATOTIpOBOKA /0 BMOHTHPO-
BaHa TpyOKa 4, COCOUHAIONIAs €ro ¢ atMochepoil Ui MPONLYBKH B
MOMEHT BBOJZ Y BBHIBOA CUCTEMH U3 SKCIUTYyATALIVIA.

YpoBeHb BOAB B CYXONAPHUKE KOHTPOJIMPYIOT ¢ MOMOLIBIO BOJO-
MepHoro crexia 3. Jns mpemynpexXacHys MOBHILUCHNAS FaBIEHMS fTapa
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Puc. 3.16. Cuctema napoBoro oTOMNIEHHA HU3KOTO JABJICHHSA:

@ — CX€Ma CHMCTEMEI C BEpXHEH NpOoKIaaKoit MaponpoBoja; 6 — CTOSK ¢ HIKHEH pas-

BOJIKOH mapa; I — KoTeNn; 2 — IMApaBNHYECKHA 3aTBOD; 3 — BOOOMEPHOE CTEKNO; 4 —

BO3AyHIHAsA TpYyOKa; 5 — Mopalollluii NaponpoBon; 6 — NapoBoil BEHTWND, 7 — OTOMH-

TeapHbi npubdop; & — TpoitHuk ¢ npobkoit; 9 — KoHnerHcaTonposoyn cyxoit; 10 — KoH-

JEHCATONPOBOA MOKPLIH; /] — TPyGONpOBOXR NOAMUTKH; [2 — cyxomapHux; 13 — mepe-
TIyCKHasl TETst ’

B CHCTEME BHILLE 3aJaHHOTO YPOBHs YCTAHABIMBAIOT THAPABIMYECKUMA
3aTBOp 2 ¢ paboueil BBICOTOM XHUAKOCTH, PaBHOI A.

PerynmnpoBky cucTeMBI TapOBOTO OTOTUIEHMSA NMPOMU3BOIAT NIAPOBHI-
MM BEHTHWISIMH 6 M KOHTpPOJIbHBIMH TPOMHHMKaMH § ¢ IpoOKaMu, #o-
6MBasch, YTOOBI TIpM paboTe MApPOBOTO KOTJIA B PACYETHOM PEXHME B
KaXIbli{ OTONHUTEILHEIA NIPUOOP MOCTYNANO TAKOe KOMMYECTBO mapa,
KOTOpOE ycTeBajio OBl TIOJTHOCTEIO B HEM CKOHACHCHPOBATLCS. B 3TOM
CJIy4yae U3 IIPeABapUTEIbHO OTKPHITOTO KOHTPOJIBHOTO TPOMHHKA BBI-
IEJIEHHE Napa NMPAaKTHYECKH He HabogaeTcst H BEPOSITHOCTh «IIPOCKO-
Ka» KOHAEHCATa B BOAVIIHYIO TPYOKyY 4 HUYTOXHA Mana. [Torepn koH-
JICHCATa B CHCTEME IapOBOTO OTOTUIEHMA KOMIIEHCUPYIOT IIOAIIMTKOMN
GapabaHa KOTJIa CIieLHaNbHO 00paboTaHHOU BOROI (O0CBOGOXICHHON
OT COJIEM XeCTKOCTH), TIOXABaeMoii 1o Tpybonposony 71.

CHCTEMB TIaDOBOTO OTOIUIEHHMS, KaK YK€ OTMEYanoch, OBIBAIOT C
BEPXHEH M HIXXHEH pa3sBONKaMM NaponpoBona. HemocTaTkoM HIDKHER
pa3Bogku mapa (puc. 3.16, 6) siBnsgercs To, 4T0 0GPa3yIOMMUACT KOH-
JIEHCAT B TIOABEMHBIX ¥ BEPTUKANBHBIX CTOAKAX CTEKAET HABCTPEYY IIapy
M MHOTOA IEPEKPHIBACT NIaDOMPOBOLK, BHI3bIBAS THAPABIMYCCKUE YIADHL
bonee cnokoAHLLA CIMB KOHAEHCATa IPOUCXONMT, ECITH MapONpoBOL 5
IPONOXEH ¢ YKJIOHOM B CTOPOHY ABIDKCHMS Iapa, a KOHZCHCATOIIPO-
BOf 9 — B cTOPOHY KoTia. I cITiBa MOMYTHOTO KOHAEHCATA M3 Napo-
IPOBOAA B KOHACHCATONPOBOJ CUCTEMY CHA0XKAIOT CIIEUHAIBHEIMH IIe-
PEIYCKHBIMH NMeTIAMH 13

Ecny ceTh TapoBOTO OTOIUIEHMSE MMEET GOJIBIIOE Pa3BETBIEHAE, TO
CaMOTEYHBIA CJIMB KOHACHCATa NIPOM3BOAAT B CTIELIMANbHBIN COOPHBI
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6ax 3 (puc. 3.17), oTKyna ero nepe-
KaYHBalOT HacocoM & B koren 1.
Hacoc paboraetr mepuoanyecku, B
3aBICHMOCTH OT H3MEHEHHS YPOBHA
BOZHI B cyxomapHuxe 2. Takyio cxe-
MY OTOIUICHHS HA3BIBAIOT Pa3OMK-
HYTOI1; B HeH IS OTOCIICHUS KOH-
9 8 JleHcaTa OT mapa, Kak MpaBUiIo, UC-
MOJL3YIOT KOHACHCATOOTBOAYHKH
(xoHneHcarHeie ropuxu) 7. IToc-
; 27— eyromap 3 yon. ‘ICAHHC Hallle BCEIO HMEIOT MOIUIaB-
— KOTEN; — C APHHK, —_ -
neHcaroch;pHuﬁ Gak; 4 — ;oanymnaa KOBYIO WIH CWIbDOHHYIO KOHCT-
TpybKa; 5 — obBofHan MuHMS; 6 — ma- PYKIHIO (puc. 3.18).
pOBHIE BEHTWIH; 7 — KOHAEHCATOOTBOI- ITornaskoBHI KOHIEHCATOOT-
YuK; § — MOANMHFOUHE Hacoc; 9 — 06-  BOMYMK (CM. pHc. 3.18, §) paboraeT
PATHBIH KIIamaH tak. [Tap u KoHAEHCAT Yepe3 BXOn-
HOE OTBEPCTHE MOCTYTAIOT TTOZ TT0-
IUTaBOK 3, KOTOPHIM COEAMHEH PLIYAroM ¢ IIapoBhIM KiamaHoM 4. I1o-
Iw1aBok 3 mmMeeT opMy konmaka. Ilon naBieHneM mapa oH BCIUILIBAET,
3akpHiBas 1apoBoit kiamadH 4. KoHAeHcaT 3amoNHSET BCIO KaMeEpy
KOHAEHCATOOTBOAYMKA; IIPH 3TOM TIap O] KJIaITaHOM KOHIEHCHUPYETCS
M TIOIJIABOK TOHET, OTKpBIBasi 11apoBoi knanaH. KoHnaeHncar oreoanTes
B HallpaBJICHUH, YKA3aHHOM CTPEIKOM, N0 TeX MOp, MOKa HOBHIE ITOP-
[IMH I1apa, CKOIMMBIIMECS IO KOJITIAKOM, HE 3aCTaBAT KOJIIIAK BCIUILITS.
3areM MKA pab®OTHl KOHAEHCATOOTBOMYHUKA TTOBTOPSIETCA.

Ha npoMBILLIEHHBIX TPEANPUSATHSIX, HMEIOIMX IPOU3BOACTBEHHbIE
rmoTpeGUTeNH Mapa MOBBIIEHHOTO JABJICHUS, CHCTEMBI HapOBOrO OTO-
TUTEHUS TOJKITIOYAIOT K TEIUIOMHKAIIHOHHEIM MarCTPAJIIM II0 CXEMaM
BEICOKOrO mamieHus (puc. 3.19). I1ap ot cobcTBeHHOM Wi paitOHHOM
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Puc. 3.17. CxeMa NPUHYAHTENLHOTO
BO3BpaTa KOHJeHcara:

7 AN Tl
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Kownpencar

Puc. 3.18. KoHIeHCaTOOTBOIYMKH:

a— cHIb)OHHBIN; 6 — MOMAABKOBHIH; | — CHIb(OH; 2 — JETKOKHIALIAA XHAKOCTh,
3 — nomnaBoK (ONPOKMHYTHIHA KOMMaK); 4 — IapoBoft KiIamaH
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Puc. 3.19. CxeMa mapoBoOro oTOIUICHHS BBICOKOTO JaBIEHHS:

1 — pacnpesenutensHas rpebeHKa; 2 — naponposon; J — MaHOMeTp; 4 — PedyKIMOH-
HBI K1anaH; 5 — Gajinac (0GBOAHAs JHHMA); 6 — rpeGEHKA CHCTEMEI OTOIUICHMS; 7 —
IPY30BOii IIPeOXPaHUTENbHEIA KianaH; § — HEMOABIDKHAA ONopa; 9 — KOMIleHcaro-
phl; 10 — napoBble BeHTHIH; /] — KOHAEHCATONPOBOA; 12 — KOHIEHCATOOTBOXIMKH

KOTEJIbHOI MOCTYIIAeT B PACIIPENCTATENbHYIO rpebeHKy I, rae Jamie-
HHE ero KOHTPOMMPYIOT MAaHOMETPOM 3. 3aTeM IO OTXOMSLIMM OT Ipe-
6eHxm [ mapompoBolaM 2 Iap HAMPAaBJIAIOT K MPOU3BONCTBEHHBIM I10-
TpebUTENIAM, a mo maponpoBofaM 71 — K IOTPEOHTENAM CUCTEMBI
naposoro ororuieHus. [Taponpoeonst 71 moacoeAMHEHH K rpebeHKe 6
HapoBoro OTOIUIEHMs, a rpebGeHKa 6 — K rpebeHke ] yepes peayKLM-
OHHHI KtanaH 4. PeayKIMOHHEA KJIallaH ApocceTMpyeT map 10 JaBie-
Hud He 6onee 0,3 MITa. Pazsonky maponpoBonoB BEICOKOIO NABICHMS
CHCTEM NapOBOIC OTOIUIEHMs BHIIONHSIOT, KaK TIPAaBUIO, ITOBEPXY.
JmaMerpHl MapoTIpoBONOB U MOBEPXHOCTH HArpeBa OTOIMTEBHBIX IIPH-
GOpOB 3THUX CHCTEM HECKOJIBKO MEHEHIIIE, YEM Y CHCTEM ITAPOBOTO OTO-
IUICHUSI HA3KOIO JaBJICHUS.

HenoctaTkoM CHCTEM MapOBOro OTOIVIEHHSA SIBISAETCH TPYAHOCTH
PeryIMpOBAHHUSA TETIONPON3BOIUTEILHOCTH OTOIMTEIbHEIX IPUOOPOB,
YTO B KOHEYHOM CYETE IIPUBOIMT K IEpepacxoly TOIUIMBA B TEUEHUE
OTOIIMTENBHOrO Ce30Ha. . '

JdraMeTpel TpyOOIIPOBOJOB MApPOBHIX CHCTEM OTOIUIEHMS] PacCYM-
THIBAIOT OTAEALHO 151 MAPOIPOBOAOB M KOHIEHCATOIIPOBONOB. Ina-
METPH TTapOIIPOBOAOB HU3KOIO HABJNEHUS OMPENCITIOT TaK Ke, KaK B
CHCTEMax BOOAHOro oromieHud. [loTepm mapneHHsI B IVIABHOM LUp-
KYJIIUMOHHOM KOJIbLE CHCTEMBI Ap,,, Ila, nmpencrapnsior coboit cym-
MY COMpOTHBJICHHH (ITOTEpb NABICHHS) BCEX YUACTKOB, BXOMSIIMX B
3TO KOJIBLIO:

Apyy = zﬂ;(Rl +Z) (3.35)
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roe R — ymesrsHasg moTeps aBieHHd Ha TPEHMe 10 JUTMHE Kommbua (Io-
Tepsd HAaBJIeHMs, TIPHUXOAAINAscs Ha OJWH IOTOHHEIN MeTp KONblUa),
ITa/M; | — [UIWHA y4acTKa MAaBHOTO KOABUA, M; Z — MOTEPH JaBJICHUS
Ha NpeonoieHe MECTHEIX CONPOTUBIeHMH yyacTka, Ila.

3aaBasAch 3HAYEHUEM Ap,, OTNIPEAELIAIOT YAEIBHYIO MOTEPIO AaBJie-
HHUs HA TpeHue Mo popMyne

_Apn
xr
roe h — HOJSI TIOTEPH HABICHHUS Ha TPEHUE OT OOIIMX MOTEPH B KOAb~

ue; Y,/ — CyMMapHas [UIMHA YYacTKOB IMIABHOTO LIMPKYJSLIMOHHOTO
KONBLA, M.

3areM onpemesioT TpedyeMoe NaB/ieHuE Mapa B KOTHE Py, KOTOpoe
JTODKHO 00eCTIeYHBaTh NPEONOACHIE TOTePh AABNICHHS B IaBHOM LIMp-
KYASLHMOHHOM KOJTblie. B crcTeMax apoOBOro OTOIUIEHMS HU3KOTO AaB-
NEHUA Pa3HOCTH JABJIEHMI mapa B KOTJe U Iepel HarpeBaTelbHBIMU
TpHUOOPAMHM PACXOOYETCS TONBKO Ha IIPEONONIEHUE CONIPOTHBIIEHUH ITa-
POBOH MarvCTpaid, a KOHIEHCAT BO3BpaIaercs camoTexoM. [l mpe-
OIOJIEHUS CONPOTHBJIEHHS OTOMTUTENbHEIX IPUOOPOB NpeIyCMaTpHBa-
10T 3aIacC HABJICHUS Py, = 2000 ITa. YiennHyro moTepio qaBieHus napa
MOXHO OIIpefenuTh 10 (opmMyne

R

(3.36)

(Oa 9p|< - Pnp ) n

7
roe 0,9 — 3HaveHMe Ko3pdHuMeHTa, YYUTHBAIOLIETO 3anac IaBlie-
HUSl Ha JIPEONONEHNE HEYUTCHHBX CONMPOTUBICHHUIM.

JIns cHCTEM TApOBOTO OTOIUIEHMS HM3KOTO JABJAeHMS HOMIO IIO-
Teph Ha TpeHHe n MpuHHUMAIoT 0,65, a IS CHCTEM BBICOKOIO AaBlie-
Hust — 0,8. BeiuucneHHoe 10 hopmMyne (3.37) 3HayeHHe YOSTLHOM
MOTEPH HABNEHHSA JODKHO PaBHATECS WIM ORITH HECKOABKO OOMbIle
3HaYeHWs1, onpeaenaeHHoro no popmyne (3.36).

JlnaMeTpsl TapONpPOBONOB OTNPERENSIOT C YYETOM BHIYMCICHHEIX
YAEALHBIX MOTEPS JABJIEHHA M TEIUIOBOM HAFPY3KU KaKIOTo pacyeTHO-
IO YYacTKa.

JIvaMeTpsl MApONPOBONOB MOXHO TaKXe OIPeleNsiTh, UCIIONb3ys
CIeHATBHEIE TaONHIH B CIIPaBOYHMKAX MM HOMOrpaMMmy (puc. 3.20),
COCTABJIEHHYIO IS CPENHMX 3HAUYeH M TIOTHOCTH Mapa HU3KOTO J1aB-
nenud. IIpy KOHCTPYMPOBAHMH CUCTEM ITAPOBOro OTOIUIEHUS CKOPOCTh
Napa B NapoNpOBOax ClefyeT NPHHUMATh C YYETOM PEKOMEHIAUMI,
IIpUBEACHHBIX B TaO. 3.16.

B ocTanbHOM MeETONMKA TMAPABIMYECKOTO pacyeTa MapoIlpoOBOLOB
HM3KOTO JABICHHs! U CONPOTUBICHMI LMPKYNAIMOHHBIX KONEI Noi-
HOCTBIO aHAJOTHYHA pACyeTy TpPYOOIIPOBOAOB BOMSHBIX CHCTEM OTO-
IeHwst (cM. noapasn. 3.8).
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R= (3.37)
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Puc. 3.20. HomorpamMma [utd pacyeTa JHAMeTPOB NapONpPOBOJIOB M CAMOTEYHEIX
KOHIIEHCATONPOBOJOB

KoHIeHCaTONMpOBOAL MAapOBEIX CHCTEM OTOIUICHUA HU3KOTO HaBJIe-
HHMS YIOOHO paCcCUHTHIBaTh, MCTIONb3Yd BEPXHIOKO YACThL NMPHUBENEHHOMR
Ha puc. 3.20 HoMOTPaMMHI. .

Ilpu pacyere MapoONpOBOAOB CHCTEM OTOIUIEHHS BBICOKOTO HaBJIe-
HUst HEOOXOMMMO YYHUTHIBATD M3MEeHEHH o0beMa Mapa OT JABJICHUS 1
YMeHBIIEHNE €r0 00heMa NPH TPAHCIIOPTUPOBAHMM BCIEACTBHE I10-
ITYTHOM KOHOCHCALIUH.

Pacyer AuaMeTpOB MPOU3BOIAT NPH CAESTYIOLIMX 3HAYCHMIX Mapa-
METPOB Mapa: IWIoTHOcTh 1 kr/M3; masnenue 0,08 MIla; TemMnepaTypa
116,3 °C; xuueMaTHyecKas Ba3KkocTb 21- 108 M?/c. s yKa3aHHBIX Iapa-
METPOB Iapa COCTABJICHBI CIIEIMATBHEIE TaOMULLI M IIOCTPOEHE! HO-
MOrpaMMBEE, TTO3BOJISTIONIME TIOROOPATh AUAMETPHE aporpoBonoB. Ilo-
cie BHIOOpA JUAMETPOB MPOM3BOMAT TiepecyeT YAENABLHOM MoTepH JaB-
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Ta6nuna 3.16‘
CKopocTH mapa B MaponpoBoaAX

Hemncue napa, wlla | Hempasnewue soxeins | - Tlpenersian copocrs
70 ¥4 MeHee TomytHOE 30
BcetpeuHoe 20
Bonee 70 ITomyTHOE 80
BerpeuHoe 60

JIEHWSI Ha TPeHHE C YYeTOM AeVMCTBHTENBHEIX TIapaMeTPOB IIPOEKTHPY-
eMoit cucTeMbl 110 Gopmysie

R, = &, (3.38)
Pa
rae R, — ylenbHas TOTeps NaBlieHWS Ha TpeHwue, 1la/M, HalineHHas:
10 pacueTHHM TabjHIlaM WIH HOMOTpamMMe JUIS Iapa IUIOTHOCTBIO
1 Kkr/M3; p, — HEeHCTBUTENbHAS TUIOTHOCTD 1apa, KI/M>, IpUHAMaeMast
10 cpeHeMY AaBJIeHUIO TIapa Ha yJACTKaX. :
JeliCTBUTENBHYIO CKOPOCTD Tapa onpenensioT o GopMyie

vy =—, (3.39)
Pa
roe v — CKOpOCTh Tiapa, HalleHHas [10 pacyeTHBIM TaOiauLaM WK
HOMOTpamMMe.

Tlpy onpejeseHUN NUAMETPOB KOPOTKUX I1apONpPOBOIOB 4acTa
MONB3YIOTCS YIIPOILEHHBIM METONOM, MPOHU3BOAS pacyeT IO Npenesib-
HO JOMYCTMMBIM CKOPOCTAM HBYIKEHMS ITapa.

K 3kcrTyaTaliiOHHBIM NIPEUMYILIECTBAM CUCTEM TIApOBOrO oTorTe-
HHS OTHOCATCS: MPOCTOTA ITyCKa CHCTEMBI B PaGoTy; OTCYTCTBHE IUP-
KYISIIMOHHBIX HaCOCOB; HU3Kasl METAUIOEMKOCTh; BO3MOXHOCTE MC=
MOSTB30BaHUS B psifie CIydyaeB OTpabOTaBIIIEro mnapa. ;

HepocTatkaMu CHCTEM TIapOBOTO OTOIUTIEHUS SBIAIOTCS: Hnsxaqz
NOITOBEYHOCTh TPYOONPOBONOB M3-32 MOBBILIEHHON KOPPO3UM BHYT-
PEHHUX IOBEPXHOCTEH, BHI3HIBAEMON BIAXXHBIM BO3IYXOM B TIEPHOIbE
NpexpaleHus Mofadyl IMapa; ILIyM, OO0YCIOBICHHBIA GOJBIION CKO=
pOCTBIO IBMXEHWS 1apa Mo TpyGaM; JacThle MMIpaBINYecKue yaapht
OT BCTPEYHOTO ABHXEHHs IOMYTHOrO KOHAEHCaTa B IONbEMHEIY
[1apoIpoBONax; HU3KWEe CaHHTapHO-TUTHEHWYeCKUEe KayeCcTBa U3-34
BBICOKO# TeMrepaTyphl (Oomee 100 °C) moBepXHOCTH OTOIHTENbHE
npubOpOB M TpyO, HPUTOPAHUS TBITH K BO3ZMOXHOCTH OXOIrOB o4
nei.
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B nnpou3BOACTBEHHHBIX TOMEILEHHSX C ITIOBBIIEHHBIMY TPeOOBaHM -
SIMH K YHCTOTE BO3[IyXa, @ TAKXE B KWJIBIX, OOULIECTBEHHBIX, aTMUHH-
CTPaTUBHBIX M aIMUHUCTPAaTHBHO-OKTOBBIX 3NaHWAX TIPUMEHSITh Napo-
BOE OTOIUIEHHE HeJb3d. CHUCTEMBI IIapOBOTO OTOIUIEHUS JOIYCKAETCS
HCHOMB30BaTh TOMBKO B HEMMOXapO- U HEB3PBIBOOINACHHIX IIPOU3BO/I-
CTBEHHBIX TIOMEIEHUAX C KPAaTKOBPEMEHHBIM TIpeObIBaHNEM JIIONEH.

3.10. Cucrembl BO3QYLWHOIO OTONNEHHUA

CuHcTeMBbl BO3AYIIHOTO OTOIUIEHWS CNEAyeT NpeRycMaTpUBaTh IS
OMeleHH I, yKa3aHHBIX B Tabm. 3.11.

BozmyiiiHoe ororuieHue, BO3MYIHOe TylIMpoBaHue (cM. Tiofpasy. 7.4)
¥ BO3IYLIHO-TEIIOBEIE 3aBECHI IPOEKTHPYIOT IS 00ecreYeHs nOITy-
CTUMBIX IIapaMeTpOB BO3dyXa B OOCHyxXHBaeMOM WM pabouyeil 30He
roMenieHUN (Ha IMTOCTOSSHHBIX ¥ HEITOCTOSIHHBIX pabouMX MECTax).

B xauecTBe TenoHOCUTENA I 000rpeBa MOMEIEHWH UCIIONB3YIOT
HapYXHBIH BO3IyX. DTO NMO3BOJIIET B OTHOU cUCTEMe O0BETMHUTE DYH-
KUMM OTOTUIEHHS Y BEHTHISAIIAH, YTO TIPHBOIUT K CYINIECTBEHHOM KO-
HOMUM TOILIMBHO-3HEPreTMYeCKUX pecypcoB. CHCTEMBI BO3IYHIHOIO
OTOILUIEHHS! TPH BO3MOXHOCTH KOHCTPYHPYIOT C peLIMPKYJIsiLMeit, Korna
BO3NYX YaCTUYHO WIH IOJTHOCTBIO 3a0UpaeTcs He CHapyXH, a U3 oTall-
JTABAEMOrO ITIOMEILECHMS.

PenypKynauus Bo3myxa He JOMyCKAETCS:

B ITOMEILEHUAX, B KOTOPBIX MaKCHMAJIBHBIN Pacxol HapyXHOro BO3-
AyXa oInpefaeseTcs Maccoy BRIAENSIOMMXCSA BPEMHbBIX BEIIeCTB 1-TO U
2-ro KJ1accoB OINaCHOCTH,

MOMeIlEHUAX, B BO3TyXe KOTOPBIX UMEIOTCS 6ONEe3HETBOPHEIE Gak-
TepUW WX TPUOKU B OIMACHBIX KOHUEHTPaIUsX, YCTaHaBIIMBaeMBIX
MuH3npaBoM Poccuu, TGO pe3sKo BEIpaKEHHBIE HEIPUSITHEIE 3aTIaxM;

TNIOMELLEHMAX, B KOTOPEIX HMEIOTCS BPEIHEBIE BEIECTBA, BO3rOHSIO-
LIMecs TIPU COTIPUKOCHOBEHUM C HATPETHIMY TIOBEPXHOCTAMM BO3IY-
XOHarpeBaTellell, ecny Nepeq BO3IyXOHarpeBaTelleM He MPexyCcMOoTpe-
Ha OYHCTKA BO3JYXa;

MoMelleHAsX Kateropyii A ¥ b (kpoMe BO3IYIIHBIX WTH BO3AYIIIHO-
TEIUIOBBIX 3aBEC Y HAPYKHBIX BOPOT U ABEpei);

NATUMETPOBBIX 30HaX BOKDPYr 00OpYIOBaHUS, PAcIIONOXEHHOIO B
noMelneHusix Kareropuit B, I' u [I, ecnu B 3THX 30HaX MOFYT 06pa3o-
BBIBATBHCA B3PBIBOOIIACHBIE CMECH W3 TOPIOYHMX ra3oB, [1apOB, aspo30-
JIEH C BO3MYXOM;

CUCTeMaxX MECTHBIX OTCOCOB BPEAHBIX BEIECTB M B3PbIBOOTIACHBIX
CMecel ¢ BO3IYXOM;

TaMbypax-1uUTio3ax;

J1abOpaTOPHBIX MOMEIEHUSIX HAYIHO-UCCNENOBATE/IbCKOTO Ha3Hade-
HUA, B KOTOPBIX MOTYT NMPOM3BOOUTECHA paboThl C BPEIHBIMY HJIIH IO-
PIOYMMH Ta3aMH, apamMy ¥ aspo30NsMHU.
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PetpKynsiuyst BO3MyXa JOMYCKAETCS B CUCTEMaX MECTHBIX OTCOCOB
NBIJIEBO3IYIIHBIX cMecel (KpoMe B3PBIBOONACHBIX ITHUICBO3IYHIHBIX
cMecell) 1ToCie X OYUCTKY OT NMBUIM.

Pacxon Bosmyxa L,, M*/4, [Uig BO3IYHIHOTO OTOIUIEHWS, HE COBME-
ILEHHOIO ¢ BEHTWISLIUEH, ONMpenesaioT mo dopmyne

3: 6Qr1p
3

C(tap — 1)
rae O, — TEIIOBOM NMOTOK IJIA OTOIUIEHMs moMeweHus, Br, ¢ —
TETUI0EMKOCTh BO3AyXa, paBHas 1,2 kIIx/(M3-°C); fop — TEMIIEPaTypa
MPHTOYHOrO BO3MyXa, MONABAEMOro B TIOMelleHue, *C, onpeaesiemMas
pacyeToM; 1, — TeMIlepaTypa BO3MyXa B ITIOMEIEHUN, °C.

TemrepaTypy NpUTOYHOIO BO3OyXa, ITOIABAaEMOr0 B IOMEIIEHME
aTnmapaTaMi BO3AYIIHOIO OTOIUIEHHs U MpeaBapHTeNIbHO HarpeBaeMo-
TO B BO3AYXOHArpeBaresie, OnpeaeisioT no dgopmyse

thp = £, + A7+ 0,001 p, (3.41)

(3.40)

£ae 4, — TeMIieparypa HapyXHoro Bo3ayxa, ‘C; Af — M3MEHEeHHME TeM-
IepaTypbl BO3MyXa B BO3myxoHarpesarene, "C; p — MoJHOe HaBlieHUe
BO3/IyXa ITOCJIE BEHTHIATOpPa, Ila.

Ipu NMpoeKTUPOBAHMKM BO3AYIIHOTO OTOIUIEHHUS JUIA HAZekKHOCTH
€ro paboThl HYXHO MPEAYCMATPHBATL Pe3¢PBHBIN BEHTHISTOP WIN YC-
TaHaBIMBATh HE MeHee JBYX OTOIUTEIBHEIX arperaros.

Tpu BBIXOHE W3 CTPOS BEHTHISATOpPA AONYCKAETCS CHIDKEHHUE TEM-
MepaTypel Bo3Ayxa B MOMELIEHHU HIDKe HOpMHUpyeMol, Ho He Gonee
4yeM Ha 5 °C mpu 00ecreuyeHuH Mogayl HapyKHOro BO3MyXa.

TeMneparypa rmomaBaeMoro B IMOMEIIEHHUE ITONOTPETOFO BO3IYXa HOJ-
sKHa OBITH He MeHee 4eM Ha 20 % HiDke TeMrtepaTypEl caMOBOCIUIAMEHE-
HUS Ta30B, [APOB, a3PO30JICH M ITHUIH, BBIIEJISIOIIMXCS B MIOMEIIEHHH.

ITpu HarperaHuM BO3AyXa B MIPUTOYHBIX U PELIMPKYJISIITUOHHBIX YC-
TAHOBKAX CJEAYeT MPHHUMATE TEMITCPaTypy TETUIOHOCHTEIST (BOMEI, Tapa
M Ap.) BO3MyXOHArpeBaTeNeil v TEIUIOOTHAIOIINX ITOBEPXHOCTEH 3JIEKT~
POBO3IyXOHarpepareseil, a Takke ra3oBO3JyXOHarpeBaTeleii B COOT-
BETCTBHMHM C KaTeropueil moMerneHuii JUisk BeHTWISIIMOHHOro 060pymo-
BaHUst WIM HasHA4YEHHEM MMOMEILUEHMsI, B KOTOPOM pa3MeILEeHBl VKa-
3aHHbIe YCTAHOBKH, HO He Bhue 150 °C.

CHUCTEeMBI BO3AYILIHOIO OTOIUICHUS KJIACCHGMHUIMPYIOT IO CIeaylo-
[L[AM NTPHU3HAKaM:

IO pOAY SHEPrOHOCHUTENSI — CHCTEMBI C BOISHBIMH, ITAPOBLIMH,
3NEKTPHYECKUMH, ra30BBIMM KaJlopHudepamu;

XapaxkTepy IEPEMEINCHUSI HarpeBacMoOro BO3MyXa — C €CTECTBEH-
HBEIM ¥ MEXaHMWYECKMM MOOYXAEHUEM, CO30aBa¢MBIM BEHTISTOPOM;

CXeME BEHTHJMPOBAHUSA OTAIUIMBAEMBIX MOMEILEHHUH — MPSAMO-
toyHbe (puc. 3.21, a), ¢ wactuuHol (puc. 3.21, 6) U monHol
(puc. 3.21, 8) peuMpPKyIALIUCH;
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Puc. 3.21. Cxembl cHCTEM BO3OYIIHOTO OTOILTEHUH;
a — NpSAMOTOYHAd; 6 — C YaCTHYHOM peUpKyAsLNe; 8 — MOTHOCTHIO PELMPKYJIALIN-
OHHas; I — BoaayxosabopHas maxta; 2, 4, 10 — pewerky; 3 — BHOpLCHaA IaxTa; 5 —
IIPUTOYHBIN BO3AYXOBOM; 6 — Kanopudep; 7 — BEHTHIATOD; & — paGoyad 3oHa; 9 —
KnanmaH

MECTy HarpeBaHusI BO3/TyXa — MECTHEIE (HarpeBaHHUE BO3IyXa MeCT-
HBIMM OTOITUTEIBHBIMM arperaTaMy) M IEHTPaIbHEE (HarpeBaHue BO3-
Iyxa B OOIEM IIEHTPANbHOM arperate ¢ MOCTEIYIOUIEH TPaHCIOPTH-
POBKO# €ro IO OTAaILTMBAEMBIM ITOMEIIEHUSIM).

Hist HarpeBaHus BO3yXa B CHCTEMax BO3YLIHOIO OTOTUIEHUS TIPH-
MEHAIOT KaJJOPH ¢ € P Bl PAamIMIHBIX KOHCTPYKIIMIL, UMH TaKXe KOM-
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Puc. 3.22. TloapecHble 1 HATTONBHELE BO3MYIHbIE OTONMNTENBHBIE ATPerarTsl:

@ — tuna AIBC; 6 — tina CTI-300M (HanmonsHbiit); 1 — Kanophdep; 2 — Karmo3uii-
Has HaNpaBJIoLlas peuleTka; 3 — BEHTHWSITOP; 4 — NMeTIM MUIs MOABELIMBAHHUS arpera-
Ta AIIBC; 5 — noisoasse H OTBOLALIHE MaTpyOKH /TS TEILTOHOCUTENS
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IUIEKTYIOT OTONMTENBHBIC arperarbl M MPUTOYHBIC BEHTHISIITHOHHEBIE
KaMepsl. B kamopudepax Bo3ayx HarpeBaeTcs 3a CUET SHEPTUH TEIUIOHO-
cutelsl (Topsiyast Boja, map, ABIMOBEIE Ta3bl) WIM 3JeKTPOSHEPTUH.

OTonurtenabHEBIe arperatsl (puc. 3.22) UCTIONB3YIOT 75 Ha-
rpeBaHUs PEUMPKYISITMOHHOTO Bo3ayxa. OHH COCTOSAT M3 Kajopu-
tdhepa, BEeHTWIATOPA C 3JIEKTPOABUTATEIEM U HAlIPaBAAIOLIETO anma-
paTa, KOTOPHIH (GOPMUpPYET CTPYIO TOpSuero BO3Myxa, ITOXABaeMOro
B OTartMBaeMoe noMenienue. OTOMUTEIBHEIE arperaTsl IPUMEHSIOT
JU151 BO3AYIIHOIO OTOIUIEHHMS KPYITHEIX ITIPOU3BOLCTBEHHEIX TTOMEIIIE -
Hull (HampuMep, BarOHOCOOPOYHEIX IIEXOB U T.IL), B KOTOPBIX TI0
CAaHUTAPHO-TUTMEHWYECKHM U TEXHOJIOTMYECKUM TpeOOBaHUAM B pa-
Oouee BpeMs HOITYCKAETCS PEIMPKYJIAIIUS BO3AyXa, a TAKXE B Kaye-
CTBe IeXYPHOTO OTOILIeHUs B Hepabouee BpeMsi. OCHOBHEBIE TEXHU-
YecKHe XapakTepPUCTUKU OTOIMMTE/JBHLIX arperaToB TIpHBEXCHBI B
tabn. 3.17.

s yMeHBLIEeHUA o0beMa MPOHUKAIOILIETO B TOMEIIIEHWE XOMOXHOTO
BO3[yXa IIPYU OTKPLIBAHUY HAPYXHEIX XBepei ¥ BOPOT B XOJIOHOE Bpe-
Ms TOa TPUMEHSIOT CTIeHAIBHBIE YCTPOHCTBA — BO3AYIIHEIE TETI-
noBHE 3aBecH (puc. 3.23), KOTOpHE B OCTAILHOE BpeMs MOTYT
HCITOJIB30BATHCS. KaK PEIUPKYISAIMOHHBIE YCTAHOBKH.

Bo3myiiHble TEIUIOBBIE 3aBECHI LE/IECO00PA3HO IIPUMEHSTD:

Y ITOCTOSIHHO OTKPBITHIX IIPOEMOB B HAPYKHBIX CTEHAX TTIOMEIEHHIA,
a TaKKe y BOPOT U NMPOEMOB B HAPYXXHHIX CTEHAX, He UMEIOILHUX TaMGy-
POB ¥ OTKpEIBAIOIUXCS OoJiee MATH pa3 WiKM He MeHee YeM Ha 40 MUH
B CMEHY B paifOHax ¢ pacyeTHOH TeMIiepaTypoil HapyXHOTro Bo3ayxa
-15°C u HIXe;

HAapYXHBIX IBepei BecTHOI0Me# 06IeCTBEHHBIX U AIMUHUCTPATHB-
HO-GBITOBBIX 3MaHUIA;

HApYXHBIX IBepeii, BOPOT U TIPOEMOB IOMEMIEHUH C MOKPBIM pe-
JKMMOM;

Tabnuna 3.17
OCHOBHBbIC TeXHHYECKHE XAPAKTEPHCTHKH BO3AYIIHBIX OTOMHTE/IhHLIX

arperaTon
Tennonpoussonu-
omaua TebHOCTb, THIC. BT Mosepxiocts MOILHOCTE
Mapxa BO3J;YX.‘1, npu pasie- | npu Temme- | garpesa, M2 3NMEKTPOABHU-
m/a HUM T1apa | PaType BOJHI rarens, KBr
0,2 MITa 130°C
AIIBC-50-30 3300 58,1 349 10,80 1,0
ATIIB-200-140 | 13900 233 163 85,2 2,8
CTO-100 8770 116 113 22,6 1,6
CTI-300M 28800 298 356 91,0 4.0
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Puc. 3.23. Criocoont pa3MelleHHST 000pyIOBaHUA TEIUIOBHIX BO3IYIIHBIX 3aBEC:

4 — B NPOMBIIUIEHHEBIX 30aHWAX; § — B OOLUECTBEHHBIX 3MAHMAX; | — BO3AyXopacmpe-
JeTMTENbHAs Lelhb; 2 — KOH(y30p; 3 — BEHTHAATOD; 4 — MArKas BCTaBKa; 5 — KaJlo-
pudep; 6 — moacraska; 7 — BOpOTa; & — CeKLHA OBCTYXKUBaHHA

HAPYXHEIX XBepell 3maHMif, eciM K BeCTUOIOIIO NIPUMBIKAIOT TIOMe-
eHus 6e3 TaMGypa, 000opyIOBaHHEIE CUCTEMAMU KOHIHIIHOHUPOBaHMS;

IMPOEMOB BO BHYTPEHHMX CTEHAX W IEPeropofKax IMpOU3BOLCTBEH-
HBIX TTOMeIeHWH 1JIs1 TIpeIOTBPAIEHHUA IIEPETEKAHMS BO3yXa U3 OX-
HOTO IMOMEILEeHUS B XPYFOE;
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BOPOT, ABEPEil M IIPOEMOB IOMELIeHH! ¢ KOHAUIIMOHUpOBAHMEM
BO3[yXa WIM 110 CIEIUATEHBIM TeXHOIOTMYECKIM TPeGOBaHMIM.

B mocnenHux Tpex yKa3aHHBIX Cy4asX MCIIONb30BAHUE BO3YIIHEIX
TEIUTOBEIX 3aBEC TPEOYET COOTBETCTBYIOIIETO TEXHHKO-3KOHOMUYECKO-~
ro 000CHOBaHMA.

B Bo3ayiiHOM ¥ TeIUToBOM GajlaHcax 3[aHMs TEIUTOTY, II0NaBAEMYI0
BO3IYUIHBIMH 3aBECaMU [1ePUOTUIECKOTO AEHCTBHS, HE VYMTHIBAIOT.

TeMmriepaTypy Bosiyxa, MOAaBaEMOr0o BO3LYIIHBIMHI TETUTOBEIMM 3a-
Becamu, MpUHUMAOT He Bollle 50 °C y HapyXHBIX ABEpel M He BhILIE
70 °C y HApYXHEIX BOPOT ¥ IIPOEMOB.

Temnepatypy, °C, cMecH Bo3dyxa, TOCTYMAIOIIETO B IIOMEIIEHHE
yepes HapyXHble JBEPH, BOPOTA M IIPOEMEI, [IPH pacdeTax [IPMHUMAIOT
HE MeHee:

14 — 171 IPOM3BOACTBEHHBIX TIOMEILEHMI TIPH JIETKO paGoTe;

12 — s MpOM3BOACTBEHHEIX [IOMEINEHWI NMpH paboTe cpemHeit
TSKECTH M TSl BeCTHOIONelH 00IeCTBeHHBIX 1 AAMUHUCTPATHBHO-OBI-
TOBBIX 30AHUIA;

8 — n1s IPOM3BOACTBEHHBIX [TOMEINEHWIA TIDH TSXeEN0 paboTe;

3 — 11 IpoW3BOACTBEHHHIX ITOMEIIEHMIl [IpY TsDKesIol pabore U
OTCYTCTBMM MMOCTOSIHHHIX pa0OYMX MECT Ha PACCTOSHUH 3 M U MeHee OT
HapYyXHBIX CTEH U 6 M M MeHee OT ABEpeii, BOPOT M MIPOEMOB.

BoanyliHele TeTUTOBbIE 3aBeChl Y HAPYXKHBIX [IPOEMOB, BOPOT M JIBE-
peil pacCYMTBIBAIOT C YYeTOM BETPOBOTO AABIeHHA. Pacxom Bo3iyxa
OMPeneJIAIoT, IPUHUMAs TEMIIEPATYPY HAPYKHOTO BO3/IyXa ¥ CKOPOCTh
BeTpa npw mapaMeTpax b (Ho ckopocTs He Gonee 5 M/c).

Ecnm cxopocte BeTpa npu mapamerpax B MeHbie, yeM rpu ma-
pameTpax A, TO BO3NyXOHArpeBaTeJM CJIEOYeT [POBEPSTH IIPH I1apa-
MeTpax A.

CxopocTh BEIyCKa BO3/lyXa M3 1iejieil WM OTBEPCTHIA BO3ZYLITHBIX
TEIUIOBBIX 3aBEC NMPUHUMAIOT He Oonee 8§ M/C y HapyXHBIX JBepeH U
25 M/C y BOpOT ¥ TEXHOTOTHYECKHX ITPOEMOB.

Tlpu pacyete cucteM BO3IYLUHOTO OTOIJIEHHS 33 PACUETHBIE TIApa-
METPEI HapYXXHOro Bo31yXa NPMHUMAIOT mapameTpel b (cM. a6, 3.1).
OnHa u3 cucteM B HepaGoyee BpeMsl MOXeT (QyHKIIMOHMPOBAaTh KAk

IeXypHasi.

K mocrouHCTBaM CHCTEM BO3IYUIHOTO OTOILIEHHSI MOXHO OTHe-
CTH:

CHIDKEHHE I1epBOHAYA/IBHBIX 3aTPaT 3a CUET COKPAIUEHMS PacXoid0B
Ha OTONMTEJbHEIE IPUOOPE 1 TPYOOIIPOBOIHI;

o0ecrieyeHre BLICOKHX CAHUTAPHO-TMIMEHNYECKUX YCIOBHIA BOJMYII-
HOW CpelIBl B oMeleHUsIX Onaronaps 6ojee paBHOMepHOMY pacripene-
JICHWIO TEMIIEpaTyphl BO3AyXa B o0beMe MOMELIEHUS, [IPeABApUTEIb-
HOMY 00eCTIBUIMBaHWIO M YBIAKHEHMIO BO3yXa.

Henocratkamu cucreM BO3IYIIHOTO OTOIUVIEHUS SBISIOTCH: 3HAYM-
TeJIbHBIe Pa3Mephl BO3YXOBOAOB; OOJBIINE ITOTEPH TEIUTOTHI IIPH [[BU-
X€HHH BO3MyXa IO MPOTSXKEHHBIM BO3IyXOBOMAM.
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3.11. NeyHoe oTONNEHNE

Crpourte/bHble HopMbl 1 ipabiwia Focerposi Pocenu (CHuII 2.04.05-
91*) pa3spelUaloT IIPUMEHATH MIEYHOE OTOILIEHME B XKWIbIX M aAMIHNCT-
paTMBHBIX 3IAHUSX BHICOTOM IO ABYX aTaxeil. KpoMe sroro, neuHoe oTo-
[UIeHHE MOXHO MCITOb30BATh: B OTHOTAKHBIX 3IAHMAX OOILEXUTHH U
6aHb C YHCJIOM MeCT He Hosee 25; NONMKIMHUKAX; Ha CIIOPTUBHBIX IIpEI-
NPUSTHAX ¥ TIPEONPUATHSX CBA3W; B ToMelueHUsX Kareropuit I' u []
[UIOLIANEIO He Goree 500 M2, TlegHoe oToruleHHUe TIPUMEHSIOT B CENLCKOMH
MECTHOCTH [UIS1 060IpeBa; OMHOTAXHBIX KITYOOB C YHCIIOM ITOCAIOYHBIX
MecT He Gosee 100; 061e0Gpa3oBaTe/IbHBIX LIKOJ 6e3 CIajIbHBIX KOPIY-
COB C YHCJIOM MecT He 6osiee 80; IeTCKMX JOIUKONBHBIX YUpeXIEHHIH C
JHEBHBIM IIpeGHIBAHHEM [eTeil; IPeANpPUsITHI 00ILECTEEHHOTO [TUTAHHSA
¥ TPaHCIIOPTA C YHCJIOM [TOCaROYHBIX MecT He Gonee 50. B moMerneHMsx
Kateropuii A, b u B rreudoe oToIuleHUe NPUMEHATD HEb3A.

TIpeMMyLIECTBAMH [IeYHOTO OTOIUIEHHS SBIIAIOTCA: OTHOCUTE)IbHAsI TIPO-
CTOTA ITeYeil, BO3MOXKHOCTb HX COOPYXKEHMS 13 MECTHBIX MaTEPHATIOB (KHp-
MY, TITHHA, [TECOK, M3BECTh) U COCOGHOCTD Me4eH MCITOb30BaTh MECT-
HOE TOTUIMEO JTI0G0r0 THITA; CYLIIECTBEHHO MEHBILIME 3aTPAThl HA CTPOUTENb-
CTBO M 2KCIUTYaTALHIO [10 CPABHEHHMIO C IPYIMMH CUCTEMaM OTOTUIEHMSL.

K HemoctarkaM IIEYHOTO OTOIUIEHMS] OTHOCHT: OITaCHOCTEL OTpaBJie-
HUA YTapHBIM TA30M JIoAeiH, HaXONSINMXCS B TNOMEIICHMH; TI0XKapo-
OTIACHOCTb HEKOTOPBIX KOHCTPYKLIMIt; HeOGXOAMMOCTD PETY/ISIPHON 01U~
CTKH TieYel OT 30JIBI U CaXH.

Tleun, npenHasHayeHHBIE JUIS OTOIUIEHWs 3HaHWM, OENAT Ha 1BA
THMA: HeTeIUIoeEMKHE U TEILTOEMKHE.

Il KpaTKoBpeMeHHOro oGorpeBa IOMELIEHHH NPUMEHSAIOT H e-
TemJoeMKHKe nedn (Tumna «Gypxyex»). OHH TpeOYIOT HEITpepEIBHOM
TOTIKH. DTH TIeYX U3FOTORIAIOT U3 JIMCTOBOM CTA/IM ¢ MCITOJIE30BaHUEM
Tpy6 UyryHHOTO JUThs AvamerpoM 10... 12 moiimMoB.

TemsoeMKH e Ie4H IIPUMEHSIOT JUISl ITOCTOSTHHOTO o6orpeBa Imo-
MemteHnit. OHM TpeBGYIOT MEPHOOMYECKOM TOIIKM M MMEIOT GOJIbIIOH
TeIMoaKKyMyIMpytomuii 06beM (0,2 M* 1 Goxee). 5

HecMorps Ha GoJbllloe KOHCTPYKTHBHOE pa3HooOpasue reyed HX
IBIMOXOI (KAHAJI JUIi OTBOAA IBIMOBBIX Ta30B B JILIMOBYIO TpYGY) BEI-
TIOJIHSIIOT IO ONHOM M3 TpeX cxeM (puc. 3.24): KaHaJIBbHOM, KONITaKOBOH
WIH KOMOMHMPOBaHHOM. .

Tlo ToaIIMHEe CTEHOK ITeYM ITOIPa3aesAIOT HAa TOHKOCTEHHEIE (,tlg
7 c¢M) 1 TosctocteHHele (12 cM U Gonee), 06/anaolKe NOBbIIEHHON
TEIUI0EMKOCTEIO.

TlprMepoM TOHKOCTEHHOMH I[1€4M SBIAETCA NeUb MBMC-6 }
(puc. 3.25), KOTOPYIO BBIKIAIBIBAIOT 3 OTHEYTIOPHOTO KHpITiTYa 001eH
Mmaccoit 320 kr. Kapkac neuy MOHTHPYIOT M3 CTAJIHBIX YTOJKOB pasMe-
pamu 25x25%3 MM M yCTaHABJIMBAIOT Ha IPOYHBIA AePEBSHHBIN 11O,
TIpEIBAPUTENLHO TIOKPHITHI JIMCTOM KPOBEIBHOrO XeJie3a 1o achecTo-
BOMY KapTOHY TOIIMHOM 10 MM.
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Puc. 3.24. CxeMbl ZBIMOXO/IOB OTOTIHTE MLHBIX TIEYel:

@ — KaHalbHad;, § — KONMAKOBast; § — KOMOMHUpPOBaHHast; | — TOIUIMBHUK; 2 — ABIMO-
Xof; 3 — 3acnoHKa; 4 — Kommak

Fel‘[)‘lOCMKYIo TOJCTOCTEHHYI0 nedb OI13-3 (puc. 3.26) cpex-
HEN TEIUIoBOK MolHOCTEIO 3000 BT (npy AByX TOKax B CYTKHM Ipo-
AODKHTENLHOCTBIO 110 2 Y KaX[ast) BEIKTAKLIBAIOT M3 312 LIT. O6BIKHO-
BEHHOIO # 158 mrT. 1aMoTHOTO (TYroIulaBKOro) KMpImya.
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Puc. 3.25. Koncrpykuns TonkocTeHHo# neyt MBMC-61:

1 — noppou s 30nb1; 2 — Kapkac; 3 — TonouHas IBepua; 4 — naTpy60K npucoenu-
HEHHUA NeYun K IBIMOBOI Tpybe; 5 — 3ac/NOHKA; 6 — KONOCHUKOBAS pemmerka
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Puc. 3.26. KoHcTpyKuusa ToncrocteHHOo#M ey OI13-3:
1 — noanysano; 2 — ABepua noamysana; 3 — KOJOCHHKOBas PeLIeTKa; 4 — TOIMOYHAs
HIBEpLIa; 5 — KpbIIKA, 3aKPHIBAIOIIAsA OTBEPCTHE [JIA IMPOYMCTKY ARIMOXOZOB; 6 — 3a-
CJIOHKH, 7 -~ OBIMOBas TpyDOa

MakcuManbHas TeMIeparypa IIOBEPXHOCTH Neueh (KpoMe YYIyH-
HOTO HACTWIA, ABEPOK H APYTHMX NEYHBIX MPHOOPOB) He HOJDKHA IIpe-
BoILIATh 90 "C — B MOMEILEHUSIX JETCKWX JOLUIKOJIBHEIX ¥ JieueGHO-TIpo-
briakTHYecKUX yupexneHuit; 110 °C — B Ipyrux 3laHUsX 1 IOMelle-
HHSX Ha IUTOILAAH ey He 6ojee 15 % o6Ieit ruioiany moBepXHOCTH
neurt; 120°C — B ApyrHX 30aHMSIX U IIOMEIUICHUSIX Ha IUTOLLAAM TIEYH HE
oosee 5 % oblleil IIolany IOBEPXHOCTH 1IEYH.

B noMe1ieHMAX ¢ BpeMEHHEBIM MPeOBIBAHNEM JIIOAEH IIpH YCTAHOBKE
3aIUTHEIX 3KPAHOB JOIYCKAETCH IIPHMEHSATH IIEYHM C TeMIIepaTypoid
nosepxuocTy Beime 120 °C.
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HJist OTOTUIEHHS TPEX TIOMELLEHMIA, PACTIONOXKEHHBIX Ha OHOM 3Ta-
XK€, MOXHO HCTIO/Ib30BaTh ONHY Ieyb. B NIBYX3TAXHBIX 3MAHUAX MOXHO
NPUMCHATD ABYXbAPYCHBIC NEYH C 000COOTEHHBIMY TOTUIMBHUKAMU U
ABIMOXOIIAMH AJISL Ka&XKAOTO 3TaXa, a B ABYXBSIPYCHBIX KBAPTHpPaX — C
ONTHOM TOMKOH Ha NepBoM ataxe. IIpHMeHeHMe IEPEBSHHBIX OAOK B
HEPEKPBITHI MEXIYy BEDXHUM M HYDKHUM SIpyCaMM MeYd He JOMyCKa-
eTcsl. .

B 3manmnsax o6reo6pasoBaTeNbHBIX KON, METCKUX JOIUKOJIBHEIX,
JTeYeOHO-NIPOPUNAKTHIECKUX YIPEKACHMIA, KIy0OB, IOMOB OTIObIXa U
TOCTMHHII [TEYX CEAYET pasMeINaTh TaK, YTOOBI TOILUIMBHUKU OGCITy-
KUBATUCDH U3 HOACOOHBIX TIOMEIUECHUH WK KOPUIOPOB, MMEIOIIMX OKHA
C ()OPTOYKAMH W BHITSDKHYIO BEHTIIALIMIO C €CTECTBEHHBIM noGyxme-
HHEM.

Tlo dpopme B TIaHE oTOMUTENBHBIE TTEYH MOTYT GHITh TIPIMOYTOJIb-
HBIMH, KBAIPATHHIMM, KPYTIIBIMH M YIVIOBBIMH,

Pacrionarate neun criemyer, Kak HpaBuio, y BHYTPEHHUX CTE€H U
NIEPETOPONOK M3 HETOPIOYMX MATEPUAIIOB, TIpEAYCMATPHBAsT HCTIONb30-
BaHUC WX IUTs PAa3MELIIEHUS] AbIMOBBIX KaHATOB. KaHans s ynanesus
ABIMAa MOKHO BBHITIONHSTH B HADYXHbIX CTEHAX U3 HETOPIOYNX MaTepHa-
J7I0B, YTCIUICHHBIX TIDH HEOOXOAMMOCTH € HADYXHOM CTOPOHBI VIS MC-
KMO4CHUST KOHICHCALUH BIard U3 OTBOAUMBIX Ta30B. EC/IH CTeHbI, B
KOTODBIX MOIYT GBITh Pa3MEIUEHBI IHIMOBbIE KAHATTH, OTCYTCTBYIOT, TO
AJIs1 OTBOJIA IBIMA CJIEYET IPUMEHSATD HacaqHble WIH KOPEHHHIE TBIMO-
BBIE TpYOHI.

B 31aHMAX ¢ IEYHBIM OTOTUIEHHEM HE TOITYCKAIOTCS:

YCTPOHCTBO BBITSDKHOM BEHTWISILIMM C MCKYCCTBEHHBIM nobyxne-
HHMEM, HE KOMNCHCUPOBAHHOW NPUTOKOM C MCKYCCTBEHHBIM TOGYX-
JIEHUEM

OTBOA AbIMa B BEHTWISILHOHHbIE KAHATHI M YCTAHOBKA BEHTHWJISLIM -
OHHBIX PEIIETOK Ha ALIMOBHIX KAHAJAX.

Ilpn npuMeHeHUN NEYHOTO OTOTUIEHMS CTPOUTENEHBIE KOHCTPYK-
LIMM 3IaHKiT 00A3aTeIbHO HYXHO 3aI0HINATh OT BO3TOPAHHUS:

TIOJt M3 TOPIOYMX MM TPYIHOTOPIOUHX MATEPUATIOB MOX TONOYHON
ABEPKON — METALTMYECKIM JIUCTOM pasMepamut 700 x 500 MM, PacIio-
JIaracMbIM JUIMHHOM €T0 CTOPOHO# BIOJH NEYH;

CTCHY WM NEPETOPONKY M3 HETOPIOYHX MATepHANOB, TIPHMBIKA-
IOLLEYIO TIOX YTAIOM K (DPOHTY Ie4M, — IUTYKATYPKOM TOMIIMHOM 25 MM
Ha METAJLTUYECKOH CETKE WM METAJLTHYECKHM JICTOM Ha ac6eCTOROM
KapToHe TOMUMHON 8 MM OT MOJa NO YpPOBHSA, MPEBHILIAIOINETO Ha
250 MM Bepx TONOYHOI ABEPKHU.

Paccrosnne or TomouHoit mBepxu 0 TIPOTHBOIIOIOXHOM CTEHHI
HOJDKHO OBITh He MeHee 1250 MM.

Ipy KOHCTPYKITMKM NEPEKPHITHS WITH 11071A U3 TOpIOYMX U TPYIHOTO-
PIOYHX MaTCpHaOB PACCTOSTHUE OT YPOBHS IEPEKPHITUS HIH TI0JIA 10
AHa 30JIbHUKA OJCKHO OBITH He MeHee 140 MM, N0 1Ha ra3ooGopora —
He MeHee 210 MM. Ectu nmepeKkphITHe WK O/ BBITOTHEHE U3 HETOpIO~

118

YUX MaTEPHAIOB, JHO Ta30000pOTOB H 30JIbHUKOB MOXET HAXOAUTHCSA
Ha YPOBHE NepEKPLITHS I T107a.

TTox kapKacHEIMM HeYaMH, B TOM 4HCJIE Ha HOXKAX, IOJI H3 Topio-
YHX MATEPHAIOB 3aLIMIIAIOT OT BO3rOPaHM JIUCTOBOM CTaNbIo Ha ache-
CTOBOM KapToHe ToMuHOoM 10 MM, IIPH 3TOM pacCTOAHHME OT HM3a
[eYH OO TIOJIa JOKHO ObITh He MeHee 100 MM.

K IHIMOBBIM Tpy0aM II€YH JOITYCKAETCS TIPHCOSIUHSATE NAaTpyOKaMu
JuiMHOM He OoJnee 0,4 M IIpH CICAYIOIINX YCIOBHSIX:

paccTOsIHHE OT BepXa marpyOka O TOTOJIKA U3 TOPIOYHX MaTepua-
JIOB DOJDKHO OBITH He MeHee 0,5 M IIpH OTCYTCTBHH 3alllMTHI IOTOJIKA OT
BO3ropaHus ¥ He MeHee (0,4 M NpH HATMYUH 3alUUTH;

paCCTOSIHME OT HM3a ITaTpyOKa IO ToJla M3 TOPIOYMX MAM TPYIHO-
TOpIOYMX MaTEPHAIOB JOJDKHO ObITh He MeHee 0,14 M.

TlaTpyOKu HYXHO M3TOTOBISTH U3 HETOPIOYHX MaTepHaJioB, obec-
rreynBas Tipeaest orHecroitkocty 0,75 4 1 Gornee.

Jns Kaxmoit Tevr MpeycMaTpUBaloT OTAEMBHYIO ABIMOBYIO TpyOy
(puc. 3.27) win KaHal, HO IOIYCKAETCst IPUCOEIMHATD K OHO#M TpyGe
JIBE TIEYH, PACTIONIOXEHHEIE B ONHOM KBapTUPE Ha OTHOM STaXe. IIpn
COEIMHEHHUH TPy CIIeyeT IpeIyCMaTpUBaTh PAcCeYKH TOMIMHOM 0,12 M
H BBHICOTOI He MeHee 1 M OT HM3a COeMUHEeHHUs Tpyo.

TTpu TeruroBoi MOLIHOCTH HeYH 0 3,5 KBT cedeHne ABIMOBLIX TPYO
npuHuMaloT He MeHee 140 140 MM, Tipi MOIIHOCTH 3,5...5,2 KBT —
He MeHee 140x200 MM, npe MOImIHOCTH 5,2...7 KBt — HE MeEHee
140x 270 MM.

Ecmu IpUMEHSTIOT KPYTJIBIE bI-
MOBBIE KaHAaIbl, TO IDIOWIANbh UX
CeYCHMsI JODKHA OLITh HE MEHee =
TIOILANM YKA3aHHEIX TIPSMOYTOJIb-
HBIX KaHAJIOB IS COOTBETCTBYIO- I+ -
et MOIIHOCTH TIEYH. - ;

B npIMOBBRIX KaHalax Iedeit, a 6
paGoTaloIMX Ha IPOBax, HYXXHO
YCTAHABAMBATEL IOCIIECAOBATENLHO
IBe TUIOTHHIE 33[IBUKKH (CM. DHC.  |4d 1 ~
3.27, a), a B KaHIax mne4delt, pa- To 1,5M

0,5M

Puc. 3.27. Bunsl ALIMOBBIX TPYO U KX 8
pa3MElcHUE: 11
a — HacajaHasi; 6 — KOpeHHas; § — YCT-
POHCTBO OTOIOBKOB TPYO Ha KDOBIE; & —
pasgenka; | — meus; 2 — HacaaHas as- 10
MoBasi TpyGa; 3 — 3agBIDKKa; 4 — BBLIPA;
5 — orojioBoK TpyOsl; 6 — IIMHAHaA 06-
Ma3ka, 7 — pasiedka u3 xupnmya; § — 9 &
coit acbecra; 9 — Ganka; 10 — nepepsiH-
HblA o, 11 — ruiMTKa e
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GOTaOLIMX Ha yIIe Wi Topde, — OxHy 3aIBIXKY C OTBEPCTHEM IH-
ameTpoM 15 MM (cM. puc. 3.27, 6).

BricoTy IBIMOBBIX TPY6 (OT KOJIOCHHKOBOI PEUIETKH IO YCTHA) Clie-
OYCT NPUHHUMATh He MeHee 5 M.

BrICOTY ZEIMOBBIX TPYG, pa3meliiaeMbIX Ha PaCCTOAHHM, PaBHOM WK
GoJIBILIEM BLICOTHI CILIOLIHOM KOHCTPYKLIMH, BBICTYIIAIONICH HaJ KPOB-
JIcH, ClemyeT MpUHUMATD;

He MeHee 500 MM Hajl IUTOCKOi KpOBIEi;

He MeHee 500 MM Hal KOHBKOM KPOBJIH WIH rnapaneToM npu pac-
TIOIOXKEHWH TPYOBI Ha PacCTOSHMU 10 1,5 M OT KOHBKA WIIH rnapanera
(cM. puc. 3.27, g);

HE HIDKE KOHBbKA KPOBJIM MJIM NapaneTa Mpy pacTioMOXeHWH TEIMO-
BOIf TPYOBI Ha pacCTOSHUH 1,5...3 M OT KOHBKA WIH napaneTa;

HC HIDKE JIMHHM, TIPOBEAEHHOM OT KOHBKA BHH3 MOx yriaoM 10° x
TOPH3OHTY, MPH PAacTIOJIOXEHHH ABIMOBOM TPYOHI OT KOHBKA Ha pac-
CTOSTHUM Gosiee 3 M.

JIbIMOBEIE TPY6BI CITEYET BHIBOMWUTD BBILIE KpOBIIM 60ee BHICOKHX
31aHHA, MPUCTPOSHHBIX K 30AHHUIO C TIEYHBIM OTOIUICHHEM.

BBICOTY BHITSDKHBIX BEHTWISALIMOHHBIX KaHAJIOB, PaCIIOJIOXEHHBIX
PAIOM C ILIMOBBIMK TPYGaMH, cJIEAYeT MPHHMMATh PABHOW BEICOTE
3THUX TPYO. .

JIbIMOBHIE TPYGBI HYXHO KOHCTPYHPOBAThL BEPTUKANBHBIMH, 0€3
YCTYNOB, U3 INIMHSHOTO KUPNHYA CO CTeHKAMH TONLIMHOM He MeHee
120 MM WM K3 XapOCTOMKOTO GETOHA TOMIMHON HEe MeHee 60 MM,
TIpEAyCMaTpHBast B X OCHOBAHMAX KapMaHBbI Iy6HHOI 250 MM C OT-
BEPCTHAMH U OYMCTKM, 3aKpHIBa€MBIE DBEPKAMH. MOXHO M3ro-
TOBJIATh IBIMOBBIE TPYOEI C OTKJIOHEHWEM MOX YITIOM 10 30° K BEPTH-
KaJI1 ¢ OTHOCOM He Gosiee 1 M; NMpH 3TOM HAKJIOHHBIE YYACTKH JOJXK-
HBl OBITH ITANKHMH, TTOCTOSHHOTO CEYCHHs, IUIOLIANBLI0 HE MEHEe
IUTOLIAA TIONEPEYHOTrO CEYEHH BEPTUKANBHBLIX y9acTKOB. OT aT™Mo-
ChepHBIX OCAKOB HYXHO 3aLIMIIATH YCTBSI KHPTIMYHLIX ZEIMOBBIX TPY6
Ha BeICOTY 0,2 M. YcTpo#cTBO 30HTOB, Ne(IEKTOPOB U IPYTHX Ha-
CalloK Ha IBIMOBBIX Tpy6ax He nomyckaeTcst. Ha 3maHMsX ¢ KpOBIAMM
13 TOPIOYHX MaTCPHAIOB ILIMOBbIE TPYOHI JOJDKHEI MMETH HCKPOYIIO-
BHTC/IM U3 METAIUTHYECKOH CETKH C OTBEPCTUAMM Pa3sMEpaMH HE 6O-
aee 5x 5 MMm.

Pa3sMmephl pasnenok neveif ¥ IbIMOBBIX KAHAJIOB (cM. puc. 3.27, 2) ¢
YUCTOM TONLIMHBI CTCHKH MEYH HYXHO TPUHHMAThL paBHBIMH 500 MM
A0 KOHCTPYKIIUM 31aHHIA U3 FOPIOYHX MATEPHAIOB U 380 MM 0 KOHCT-
PYKLIMIA, 3aluHIUeHHBIX OT BO3TOpaHus.

TomuuHy cTeHOK TBEIMOBEIX TPYG WM JBIMOBHIX KAHAIOB B MecTe
TNPUMBIKAHHSA WX K METAJUTMYECKUM HIIH XeIe306eTOHHEIM GajKaM Clie-
HyeT IpUHHAMATh 130 mMM.

Paznenxu neveii 1 Tpy6, yCTaHOBIEHHEIX B TIPOEMAX CTEH M TIEPEropo-
AOK M3 TOPIOYHX MATEPHAIIOB, HYXHO J€/IaTh Ha BCIO BHICOTY €YU WIH
IBIMOBOH TpYOBI B penenax noMeineHus. [Ipu sTom TOJNLUMHY pPa3neI-
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KU cleayeT NpHHUMAaTh He M¢HEe TOJIIMHBI YKa3aHHOW CTEHBl WX
OKH.

ncp;;:gpﬁ MeXIy NepeKpHITWIMA, CTEHAMH, NIEPErOpOKaMH M pa3-

JIETIKaMH CIE/TYET 3aTIOJHSTh KOPIOYNMI MaTepHaIaMH.

OTCTyINKY — MPOCTPAHCTBO MEXAY HAPYXHOH TIOBEPXHOCTRIO MEYH,
JBIMOBOH TPYOBI MM JHIMOBOI KaHAJIa M CTCHOM, MEPErOPOIKOM HIH
JPYTOi KOHCTPYKIIHEH 37aHud, BHIIOTHEHHOM U3 IOpIoYMX WIH TPyI-
HOTOPIOYKX MaTepHaIOB, CAENET IPHHUMATh B COOTBETCTBHH C PEKO-
mermauuaMi CHuIT2 04.05-91" Wik nacrnopToM NeYH 3aBOAa-H3I0TO-
BHTI?[Jg; B 3aKPbITO OTCTYIKE HITOTOBJIAIOT M3 HErOPIOYMX MaTepua-
JIOB ¥ PacloiaraoT Ha 70 MM BHIIE TIOTa MoMeleHNs. B creHax, 3ak-
PHIBAIOIIMX OTCTYIIKY, ITPEXyCMATPUBAIOT OTBEPCTHA HaJl TIOJIOM 1/11 513(1)3epx2y
C peleTKaMH, KaXIoe TUTOLAM0 XUBOrO CeYeHUS HE MEHee CM2.

Mexay BepXoM TEpEeKpHITHA NIeYH, BBINONTHEHHOTO W3 TPEX PAXOB
KMPIMYa, U TIOTOKOM M3 TOPOYHX WM TPYAHOTOPIOTHX MaTEpHaIoB,
3aLMUIEHHBIM IITYKATYPKOJ 10 CTAIBHOH CETKE MM CTATBLHBIM JIUC-
TOM Ha ac6ecTOBOM KapToHe TomuuHo# 10 MM, OCTaBJISIIOT B CBETY
paccrostHue: 250 MM JUTst Tieyeit ¢ IepHoapdeckoi Tonkoi u 700 MM —
IUTST TIeYe JTUTENBHOIO Iopeti, a NPH He3allHINCHHOM NOTOJIKE —
cooTBeTcTBeHHO 350 1 1000 M. g meyeit, UMeIOWMNX NEPEKPHITHE
M3 IBYX PSIOB KMPTIMYa, yKa3aHHble PACCTOAHMS CIEAYET YBETNYHUTH B
1,5 paza.

Mexny BepXoM MeTaJUIMJeckoil IEYH ¢ TEIUIOM30IMPOBaHHBIM NEPe-
KPBITMEM M 3aLIHAIIEHHBIM MOTOTKOM PAaCCTOSTHUE JOIDKHO OuITh 800 MM,
a U1 IEYX C HeTeTUIOM30NMPIBAHHEIM MEPEKPBITHEM W HE3alIMIIEH-
HBIM TIOTOIKOM —1200 MM.

TTpocTpaHCTBO MEXMIY MepeKpPHITHEM TEIUIOEMKOM MEYH U MOTOJ-
KOM M3 TOPIOYMX WJIH TPYZHOIOPIOUMX MaTepPHaIOB HOMYCKAeTCs 3a-
KPBIBATh CO BCEX CTOPOH KUPIHYHBIMU CTEHKaMH. TOMIHHY NEPEKPbI-
THS TIEYH TIPH 3TOM CJEAYET YRAUMYMBaATh O YETHIPEX PANOB KHPIIHY~
HOM KJTalKH, a PacCTOSHHAe 0f IOTONKA NPUHUMATh TAKHM XK€, KaK
yKa3zaHo Belle. PaccTosiue 0T HAPYXXHBIX TIOBEPXHOCTEN KUPIHYHBIX
WM GETOHHBIX ABIMOBBIX TpY0 40 CTPOMMI, OOPELIETOK H IPYTHUX Ae-
TAICH KPOBJIH U3 TOPIOYHX W TPYIHOTOPIOYMX MAaTCPHANIOB CIIENyeT

MpexycMaTpUBaTh B cBETy He MeHee 130 MM, OT KepamMuyeckux Tpyo
6e3 3o — 250 MM, a IpH TEIUTOU3ONALHHA HETOPIOUMMH HITH
TPYZHOTODIOUMMH MaTepHajaMH ¢ COTIPOTUBIEHUEM TEIUTONEepenaye
0,3 (M%-°C)/BT — 130 MM.

TTpocCTpaHCTBO MEX/LY JBIMOBEIMM TPYOAMH ¥ KOHCTPYKLIMSAMHI KPOB-
JTH U3 HETOPIOYMX MM TPYIHOIOPIOUMX MaTEPHATIOB CIIEYeT MEPEKPHI-
BaTh HETOPIOYMMH KPOBEJIBHEMH MATEPHATAMH. 3

HcxogHeIMH JaHHBIMH 114 BHIOOpa OTONMTEABHBIX MEYCi ABNAIOT-
¢s1 pacUeTHBIE TETUTOBBIE MTOTEPH OTAIUIMBAaEMBIX ToMeIneHui. Yacosas
TeIUIOBast MOLIHOCTh TETUIOEMKOit MEYH JOJDKHA PABHATHCA (ZOIMYCTH-
MO€e OTKJIOHEHHe cocTaBiseT 115 %) pacueTHBIM TEIUIONOTEPSM, BHI-
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T

YHCJICHHBIM NPH CpeIHEH TeMIiepaType HauboJIee XOJI0THOMN 1'15mzu:[HeBIclil
(151 COOTBETCTBYIOIIETO PaifOHa CTPOMTEILCTBA). §
IMocne BLiGopa M pasMellleHUsT HA TUIaHe 3aHUA Meyeit paccqn‘y
THIBAIOT aMIIMTYAY KoJeOaHUsI TeMNepaTypsl BO3AyXa OTAMIMBae-
MOro moMeineHus (CM. moapasa. 2.5) B meproa MeXIy TOMKAMH 11
dopmyne :

0,7K,0 j

4 = 218l (3.42)
Y BF, 3

|

1

i

rae K, — Koa(GunueHT HepaBHOMEPHOCTH TETUIONEPeaYd TEYH T
BPCMCHU TPH IBYX TOIKaxX B CYTKH; () — pacyeTHas TEIUIOBas MOLI+
HOCTb OTOMHTENLHOM neyud, Br; B; — KoadduumeHT Temmoycsoe
COOTBETCTBYIONIEro orpaxaeHust, Br/(M - °C); F; — miomans orpaxme-
HWH TIeYH, O0paleHHHX B OTAIUINBAEMOE TMOMEIIEHHE, M2. !
Ecn amruiTyna KoneGaHuii TeMIepaTypsl BO3AyXa B HOMemengg
B PE3YNLTATe pacueToB oKaxeTcs Gonsine 3 °C, To HEOOXOmHMO noso-)
Opathb APYTyIO IMedb TOM Xe MOIIHOCTH, HO C MEHbBIIMM KoahdunmeH-~
TOM HEPABHOMEPHOCTH K|, (TaCTIOPTHAS XapaKTEPUCTHKA), T. €. C 60Jb-
HIeH TETUIOaKKYMYIMPYIOIIEH CITOCOGHOCTRIO.

3.12. dneKkTpuyeckoe oTonneHue
KOHCTpYKTHBHEIE BADHAHTHI CHCTEM 3JIEKTPUIECKOTO OTOIUIEHHS ma
CBSA3H C NMOSABICHHEM Ha OTCYECTBEHHOM PHIHKE 3apy0OeKHbIX HOCTaB-|
IUKOB OTONMTENBLHOIO 000PYAOBaHUS CTATH BEChMa Pa3HOOOPA3HEL, 3a-i
CJIy>KMBacT BHUMaHHS OIBIT IPHMEHEHHS MEKTPOSHEPTHHM I Harpe-'
BaHMA TT0/1a B IIOMEIEHUH. ;
ITonorpesaempiit moa (puc. 3.28) nmpeacraBaseT co6oit NEKTPHIE- |
CKYIO CHCTEMY OTOIUTEHMSA I JOMa, odHca, MacTepcKoil U T.1I. On;
A2eT AOCTATOYHO TEIUIOTEI IPH JII0OOM THIIE TTIOKPHITHIA, BKIIIOYAS TUTHT- |
KY, KOBEP H JaXe TBEPAYIO ApeBecHHY. CHCTEMY «TEIUIBIN MTOM» MOXKHO |

]

3aKnaneBaTh, cobmonaa tpeGosaHus CHuIl 2.04.05-91* Ha 3Tar1e-f
MIPOCKTHPOBAHMSA WM YCTAHABIMBATEL NPH PEMOHTE TOJIA B IOMEINE-.

R

HMSX XITBIX, OOLIECTBEHHBIX M AMMUHHCTPATHBHBIX 3anmii. [Tomorpe-;

Puc. 3.28. Konctpykumsa nonorpeBae-‘g
MOTO ToJa:

1 — kepaMuuecKas InaTka, JMHOIEYM,
KoBep; 2 — GeToH (UEMEHTHO- TTecyaHast,
CTAXKA); 3 — CNOK TEIUIOM3OMSILNH TOM-
HIHHOM 2...5 cM (XeCTKMi IeHOIIACT,
NMpOGKOBLIE TUTHTHI, H30(JIeKe); 4 — ne-:
PEKDBITHE; 5 — NaT4MK TEMIEPaTyphl; § —
HarpeBaTeIbHbI Kabelh

2..5cM

lcM |
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BaeMBbIe MOJMbI 00ECTIEYHBAIOT OI- ——

THMaIBHOE pacpeieIcHUE TeMITE- ' " °C‘ | { ' 1 | 1 '

paTypel MO BHEICOT¢ NMOMEIIEHHA " bt

(pHc. 3.29). § 22 AL
HarpeBaTenbHbie CEeKLUU 6

(puc. 3.30) yxkmaneiBaloT Ha 06o- {

24°C
'peBaeMyl0 MOBCPXHOCTL PABHO- ;

MEPHO € ITOCTOSTHHBIM 1maroM. Jlat-
'[MK TEMIIEpaTyphi 5 (cM. puc. 3.28)
YCTAHABJIMBZIOT B TUIACTMACCOBOM  Puc. 3.29. Cxema TeIUIOBBIX TIOTOKOB B
Tpyoke 4 (cM. puc. 3.30) MeXmy noMeLleHHH C TIONOTPEBAEMBIM [T0JIOM
HarpeBaTe/IbHBIMH CEKLIMAMH Ka-

6enst. Perynsitop TeMIepaTyphl paCriosiaraioT Ha CIeHe B Haubonee yo06-
HoM MecTe. MOHTa)XHbIE MPOBOAA OT HarpeBaTeIbHOM CEKIIHHM W TaT4M-
Ka TIOAKITIOUAaloT K peryjIaTopy TeMmeparyphl. B ciy4yae yKianku He-
CKOJIBKMX HarpeBaTeNbHBIX CEKIMIA MOAKIIOUCHHE OCYIIECTBIAIOT -
pe3 pacmaeyHylo KOpoOKy 3, YCTAHOB/IEHHYIO MOJl PETYIISTOPOM.

YCTaHOBJICHHAS MOIIHOCTL HaIPeBaTE/IBHBIX CEKLIHIT 3aBHCUT OT 060—2
rpepacMoii uroiany. Tak, mpa oborpeBaeMod TIomany 1,5...2,02 M
YCTaHOBIIEHHAs MOIIHOCTL cocTasiseT 0,19 kBT, npu 4,2...6,0 M —
0,59 kBr; nipu 8,0... 10,0 M? — 0,9 xBT; npu 12,0 o 16,0 M?* — 1,4 xBrT;
npu 18,0...22,0 M2 — 2,0 kBT; npu 28,0...35,0 M* — 3,3 KBT.

«TerUtbiii moyi» MCMOJIBL3YIOT B KauecTBE OCHOBHOM CHCTEMBI OTO-
[UIEHUS] B OTACIBHO CTOSIIMX 3AaHUAX, KOIJla HET BO3MOXHOCTH MOA-
KJTIOYUTECSA K CUCTEME UEHTPaJbHOIO OTOIUIEHWS, WIH KaK JOMOTHH-
TeJbHOE OTOIUIEHUE (COBMECTHO C APYTMMH CHCTEMaMu) IUISL MOJyde-
HHS TeruloBoro KoMGopTa B MOMEUIEHHUAX C XOJOAHBIM TOKPHITHEM
nona (Mpamop, kades T.1.).

B HHAMBHIYATEHOM XUJIHIMHOM CTPOMTEILCTBE 3HAUUTENLHOE pac-
NpoCTpaHeHHe MOIYYHIIM CHCTEMBI OTO-
[UIEHUS ¢ JJIEKTPHYECKHMH KOHBEKTOpA-
mu (puc. 3.31). KouBekTopbi «CaTypH»,
yCTAHABJIMBacMbic BHYTPH 30aHUA IOQ
OKHAMM HapYXHBIX CTCH INOMEILECHMH,
06ecreYynBaloT CBOSOOPa3HYIO 3aBECy
TEIUTIOTO BO3IyXa BIOJb XOJIOMHDBIX CTEH.
PacyeTHOe moTpebieHUE SHEPTHH Ha
OTOIUICHHE DAEKTPHYECKUM KOHBEKTO-
poM «Carypr» 1 M? MOMEIUEHHA TIPH Bbi-

Puc. 3.30. Cxema YCTAHOBKH HArPEBaTe/IbHOM 5 ¢

CEeKIIMM M pa3MELLEHUA TepMOPEryjsiTopa:

] — MECTO YCTAHOBKM perymaTopa; 2 — KaHal

JUIS 37eKTpPONpoBoxos; 3 — pacnaeyHas Kopos-

ka; 4 — TpybKa c JaTIHKOM; 5 — MyQTH; 6 —
HarpeBaTeNbHAs CEKLHs

ScM]
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core 2,7 M cocrasister 56 Br- 4. Ec-
¥ TUIoWans momemeHns 100 m2,
TO Ha ero OToIUIeHWe Tpebyercs
5,6 KBT-4, a Ha momIepXaHWe
CTalIMOHAPHOIO TEIUIOBOTO PEXU-
Ma C IOMOMIBIO TEPMOCTATOB —
2,6 kBt - u.

Pacyer komudecTsa 3nmeKTpuU-
Puc. 3.31. Bckns pasmeincnus anekr-  YECKUX KOHBEKTOPOB, HEOGXO[H-
POKOHBEKTOPOB B XXWIOM MOMEIUEHHH: MOIO [T OTOIUIEHHA KOHKPETHO~
1 ~ 3MeKTpOKOHBEKTOPH; 2 — Tepmo- 1O MOMEHICHHUA, aHAIOTHYEH pac-

crar; 3 — 3IeKTpHYecKre MPoBoia YCTY KOMMYECTBA KOHBEKTOPOB BO-

OSHOIO OTOIUICHHS. M cXOnHBIMM

JaHHBIMH SIBISTIOTCS TEIJIOBBIE T10-
TCpH 3/1aHUs, CPENHAS HapyXHas TEMIIEPATypa BO3IYXa B CaMbIH XO-
JIOOHBIR MEPWOL roga u TpebyeMasi TeMmepaTypa B noMemeHud. Jist
TOYHOIO TEIUIOBOIO pacyeTa HEOGXOAMMO 3HATH MAaTepHANbl CTEH M
NIEPEKPBITHH, XapaKTEPUCTUKA OKOH U HBEpeil.

Ilpy yKpynHeHHOM pacyete WCXomsT u3 norpebnsemoii 3MEKTPO-
KOHBCKTOPOM MOIHOCTH, PAcXOMyeMoi Ha oTorieHye 1 mo. s iome-
LIEHUH C XOpoLIeH TerIon3oasuuei (cormacHo cra”mapram CEBEPHBIX
EBPOTIEHCKUX CTpaH) oHa coctasiser 20 Br/m?, co CpeiHER Teruo-
V30JIANIMEH (CTEKNONAKeTHl, YTENIeHNe MEeHOIUIACTOM CTEH K nepe--
KpeITui) — 30 Br/M?%; co cnaGoit TEeITOH30NAIINe (CornacHo CTaH-
AapraM, NEHCTBYIOLIMM B HACTOSIIEE BpPeMs B Poccuu) — 40 Br/m3;:
VLA IIOXO U30/IMPOBAHHBIX 3MAHUH (CKITAbl, AHTAphI, TIPON3BOICTBEH-
HEIE Kopryca) — 50 Br/m3. ]

PaccuuraB obummii o6Bsem 30aHusA, OUCHUBAIOT TPeOyeMylo MoI-
HOCTBb .3JIEKTPOKOHBEKTOPOB ¥ PACIIPEAEISIIOT €€ I KAXIOTO IoMe- '
mennd. Ecim o6vem momemenns Gombure 20 M, To 3KOHOMHYECKH |
1enecoofpasHO TIOCTaBUTH ONWH KOHBEKTOP GOMbIIOH MOLHOCTH, HO'
YTOOBI 06ECTIEYUTh PABHOMEPHOCTE TPOTrpeBa NOMELIEHHS, JIYYIIE ycTa- |
HaBIWBATh [Ba WIH TPH KOHBEKTOPA, MOIKITIOYAS HX K OIHOMY TEPMO-
cTaTy (Kak 1oKa3aHo Ha puc. 3.31).

[MocneHUM DOCTIDKEHMEM B 06JIACTH CHCTEM 3JICKTPUYECKOIO OTO-
TUICHWA SBJIAIOTCS JUIMHHOBOJIHOBBIE TIOTOIOYHBIE oborpeBatesu, rmpea-
Ha3sHa4YeHHBIC TS CO3NAaHMs TEMIOBOro KoMdopra B JIO6BIX oMene-
HHMAX: KBapTUpax, KOTTeIXaX, ohycax, MaraspHax, OonpHUNEX, Mpo-
U3BOINCTBEHHBIX M OGIIIECTBEHHBIX TOMEINIEHUAX.

DTy oBorpesare v Ha CerOMHAIIHU JIE€Hb 3apeKOMEHAOBANN cedhs
Kak Hanbollee YHUBEPCANBHBIE M 3KOHOMUYHBIE OTOIHTE/bHEIE IpU-~
Oopbl. FIXx MOXHO WCIONB30BaTh KAK B KAUECTBE OCHOBHOIO, TaK H B
KaueCTBe NOTMOMTHUTEIBHOIO OTOIUIEHUS, TIPHUeM 6e3 GOMIBIINX KAy-
TaJIbHBIX 3aTPAT, KOTOPBIX TPEOYET MOHTAX TPaMUUOHHEIX CHCTEM OTO-
mwieHud. [To cBoMM TexHMueCKHMM XapaKkTepUCTHKaM JTHHHOBOJIHOBOE
OTOILICHWE HE UMeeT cebe paBHBIX. Takue o6orpeBarenyn 6bicTpO ¥ 3h-
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(heKTHBHO CO31AIOT ¥ MOAAEPXHUBAIOT MUKPOKJIMMAT, 3aTpayuBasi dJIeK-
TposHepruy Ha 30...60 % MeHEbIE IO CPaBHEHWIO C TPATUUMOHHBIMU
CHCTEMaMHM OTOIUICHUSA. AKKYMYJIMPOBaHUE TETUIOTH B 3HAHWH O3B0~
JIIET CUCTEME KaKoe-TO BpeMs paboTaTs Ha XONIOCTOM Xomy. IIpnMmeHe-
HHE TEPMOPETYIATOPOB 00ECTIEUNBAET MAKCUMATEHYIO SKOHOMMIO. OyH-
KIMA aHTH3aMep3aHusa obecrneuwBaer Temmeparypy S °C, mpu 3ToM
OTpebseTCI MUHAMYM 3Heprun. OGorpeBatesi He MOPTAT UHTEPHED,
OHY JIErKO KpengaTcs Ha KPOHIITEHAX K ITOTOJIKY, He 3aHUMas TToJIe3-
HyIo Iwiomanb. CpoK ux CTyXGel — He MeHee 25 JierT.

3.13. llyuncroe oTtonnexHue

JIyuucroe oToIyIeHWe — 3TO Mepefaya TeIvioTH OT GoJlee HarpeThiX
TIOBEPXHOCTEN K MEHEE HATPETHIM TIOCPENICTBOM uHbpakpacHOro uay-
YyeHHsd. DTO U3ITyYCHWE HMEeT Takue Xe CBOHCTBA, KakK W 3JIeKTpo-
MarHuTHOE H3JIydeHue B JII0O0OM JpyroM JHaIla3oHe. pacipocTpaHsaeT-
csl MPSIMOJIMHEHHO, He IIoIVIouaeTrcd Mpo3payHbiM BO3MYXOM WM Ba-
KyymoM. JIyuucras TeIioTa TMOrJIoN[aeTcss YacTULaMi MeLUTA MW IBY-
OKWCBIO YIVIEPOIA, COHEPXAIIAMUCS B BO3IyXe.

JIyuncThlii oGorpeBaresp caMmoil MPOCTOd KOHCTPYKLH ITPEACTaB-
JIsIeT cooi IBe TPYOHI IUTHHOM OKOJIO S M 1 JAMETPOM 75 mMm. OmHUM
KOHUOM TpPyObI COeUHEHEI IPYT ¢ ApyToM. B OAHOM TpyO€e ycraHaBIn-
BaeTCs razopasi ropeska, a B Ipyro¥l — BakyyMHBIN BeHTHIATOpP. Han
TpybaMu KpemuTcs pedaeKTop U3 TIOIMPOBaHHOM! CTamy WU alioMu-
HusA. Bcg KOHCTPYKITHS TOABELIMBASTCS BEICOKO IO KPBIIIIEH 30aHMA.

Bo Bpems paGOTHI ropeiKa JaeT IUTaMs, KOTOPOE pacpoCTpaHsIeT-
¢ TIO JUTHMHE TiepBOM TpyO®I, a BAKYYMHBI BEHTWIATOP CO3HAeT TATY
IJIsT TIPONYKTOB IOPEHMA, KOTOPEIE, PO Mo Bgeﬁ IJTAHE uyCTpoﬁ—
CTBa, BHIOPACHIBAIOTCS HAPYXY YEpe3 CIICIANBHEIHN BBITSKHOM IBIMO-
xon. TIpu 3ToM TpyGBI HarpeBaloTcs o TeMmeparypel 150...650°C u
HUCIYCKAIOT IYIUCTYIO TeIioTy. C MOMOIIEI0 METAUIMYECKOro pedek-
Topa nHbpakpacHOe HUITy4CHUE HAMpPaB/IsCTCd BHU3, B 30HBI IPEOHI-
BaHHUA JIIOACH.

YCTpoiicTBO ropeHUsT COCTOUT U3 ABYX otaencHuil. [leppoe — aro
KaMepa CropaHusi, B KOTOpOii HaXxOAATCH I'OJIOBKA ropejIKi ¥ YCTPOii-
CTBO 3aXUraHUd, a TAKXKe IUIAMSTYyBCTBUATENBHBIC 3NeKTpoasl. Bo BTo-
POM OTHENICHUW PaCIIONIOXEHEBI CUCTEMBl KOHTPOJISL: PETYJIITOP HaBJe-
HUA ra3a, KJIanaH NepeKpeIiBaHus TTONAYM Ta3a, PEryIsTop ropelika v
BKJIIOYaTe b BaKYyMHOM cHCTeMBI ob6ecrieueHus TArH. [Tof cucreMaMu
KOHTPOJIS pacToNIOXeHH Ba HHIUKATOpAa — JIAMITOYKH, MO3BOJISIONINE
BUBYAJILHO CNIEIUTh CHU3Y 3a NMPaBWJIBHOCTHIO TpoLiecca (PYHKIIMOHU-
pOBaHHUsS BCETO YCTPOHCTBA.

IIpy BKmMoYeHUW oborpesaresisi aBTOMAaTHYECKH BEHITIONMHSIETCS Tpe-
6yeMas roc/e0oBaTeILHOCTE onepanuii. CHayaia poucXoIUT aBTOMa-
THYecKas ITpoBepKa CUCTEMEL o0ecreueHUA BaKyyMa, 3aTeM BKIIIOYaeT-
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Csl M Pa3rOHACTCS 0 paboyei CKOPOCTH BEHTWISTOP, TIPH STOM npH-
XORHUT B paGodyee COCTOSTHUE BKITIOYATEh CUCTEMBI O0ECTICYeHHST BaKy-
yma. B Teyenme onpeneneHHOro BpeMeH! Tpy6a TIpogyBaeTcd, Orarona-
bl HEMyY YNAIIIOTCS OCTATKM NPORYKTOB ropexus. [ocne storo cpa6a-
THIBACT CBeYa 3aXKHUIaHHS OKOJIO TOJIOBKH TOPEJIKM M OTKPHIBAETCA KJIa-
NaH moja4yu ra3a. OGBMHO 3aXMTraHHe IPOMCXOXNT MIHOBEHHO U Gec-
IIyMHO, CBEYa 3aXWraHMs OTKITIOYAETCH, M TOPENKA HauMHAeT paGo-
TaTh IIOJ MOCTOSAHHBIM KOHTPOJIEM 3/IEKTPOHHOTO XETEKTOPA TUIAMEHU
1 BKIIOYATEJIsI CUCTEMBI obecrieueHus BakyyMa. ECiM B Kakoi-iuGo
MOMCHT IUTAMs IIOTACHET, TO TOPENIKA TYT XK€ OTKIIOUHTCS, TIOC/IE YEro
ABTOMATHYECKH OYIET OCYIHECTRICHA OHA IOMBITKA 3aXUTraHus. Foau
OHa HE ynacTcd, TO BCSI CHCTEMA BHIKIIOYMTCS. ECaM B KaKoOH-TO MoO-
MEHT BPEMCHH TPOM3OMNET YMEHBIUCHHE MM TMOTEpsl TATH, 33 4eM
CJICIUT CUCTEMA ODECTICHEHIST BAKYYMA (06ECTICYEH NS BAKYYMHOR TATH),
TO 0GOTPEBaTeNb TAKKE CPa3y BHIKIIOYMTCS.

B HacTosiliee Bpems BBINYCKAOTCS 00OTpeBaTeNl MOITHOCTHIO
10... 44 xBT ¢ Tpy6aMu IpIMORMHERHBIMI 1 IT-06pa3toit bopmel, 060-
TPEBATE/ C HHAMBUIYANbHBIMH BEHTUIATOPAMH M CHCTEMBI 0GOTrpe-
BaTeNeH, UCIIONB3YIOLIHE ONMH OO BHITSOKHOL BEHTWIATOP.

IIp# 1IpOEKTUPOBAHMM CHCTEMBI JYSHCTOTO OTOIUICHWUS CHAYANA
PacCIMTLIBAIOT TCIUTIONOTEPH 3MaHUs (CM. TTonpasz. 3.3), a 3aTeM onpe-
ACNSIOT MHCO U Pa3MEPHI JIYYUCTBIX OGOTPEBaTENEH C YIETOM BBICOTEI
YX KPEIVIEHHS TON IIOTONIKOM M IUIOINAAN OGOTPEBaeMOl TIOBEPXHO-
CTH mona. IIMaHMpOBaTh pasMeleHHe OGOrPEBATENBHBIX YCTAHOBOK

HYXHO TaK, YTOGBI IIONI 0B6OTpeBaNcsas paBHOMEPHO WM, HaobGopor, ;

MCHbIIIE 060rpeBascs B MECTaX CKITaqupOBAHUS TIPOIYKTOB 1 GONBILE —

B 30HaX NMpeGBBaHMsA Mofedl. B cyyae MyducToro oTOIUIeHHs 5TO Jer- ‘
KO 00GecrieyuTs, MEHsI 4HCNO o6orpesaTencii Ha CIVMHMLY TUIOIIAON

nona. OGorpeBareny KpelsT Ha BHICOTE 3,6... 20 M ¥ BBILIC OT YPOBHS
nona. Ipu ycranoBke siyuucThix oGorpesareneit HYXHO CTaparthbcs, YTOOE!
Ha HAPYXHBIC OTPAXIAIOIHE KOHCTPYKIIMY IIONANAT MAHIMYM Tydu-
CTO# TeTIoThl. OGOTpeBaTeNnHt, IONBEIINBAEMBIE TOPH3OHTAIBHO Y MO~
TOJIKa, 3aPEKOMEHIOBATH Ce0s1 Jydiie, YeM KPEIsALMecs HAKIOHHO Ha
CTEHAX.

Heo6xoxnmMo cobmonath MUHHMATBHBIC PacCTOAHUS OT 0BGOrpeBa-
TeJICH 10 TOPIOYMX MaTepuanos. J{is 06orpeBaTessi MOIHOCTHIO 22 KBT
3TO PacCTOAHHE OOBIMHO paBHO 1,25 M.

JIyyncTeie 0GorpeBaTent MOTpe6IIOT OYEHD MAJIO 3JIEKTPOSHEPTHH.
CHCTEMBI JIYHCTOrO OTOIUICHHSI TO3BONSIOT H3GEXKATE XapakKTepHOTo
A1 CHCTEM BOYIIHOTO OTOIIEHMS 3HAYUTEILHOTO Neperana TeMIIe-
Paryp y nosua OMEIIEHHUA 1 Y ero moTonka. B ciyyae Bosgyursoro oro-
TUICHUS, T. €. 0GOrpeBa MOMEIIEHHS IONOTPETHIM BO3LYXOM, TIPH TeM-
neparype y mona okono 22 °C reMieparypa y IIOTONKA MOXET JOCTHTATh
30 °C ¥ BHIlLIe, B 3aBUCMMOCTH OT BBICOTHI noMerneHus. [Ipu 3ToM 3Ha-
YUTEILHO BO3PACTAIOT TEIUIONOTEPY 3NAHUA YEPE3 OTPAKIAIOIINE KOH-
CTPYKIIMH, a TaKKe 33 CHET BEHTIWISILMOHHBIX BEIGPOCOB 3HAYUTETLHO
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HArpeToro BHYTpeHHEro Bo3myxa. Harpumep, pu Hapy>XHOM TeMIlepa-
type 2°C pasHHIIA TeMIIEpATYp MeXXy MOCTYNAOLIMM U BBIXOIAIIM
BO3IyXOM cocTaBigeT okono 28 °C. Bee 3To MpHUBOAMT K BO3PaCTaHUIO
SHEPromoTpedNeHUT TAaHHOTO 30aHus. B ciyyae Xe ncnoas30BaHusg CH-
CTeM JIYYHCTOTO OTOIUICHUS TeIUIONMOTEPH CHIDKAIOTCA, TAK KaK TeMITe-
paTypa BHYTPEHHETO BO3MyXa 3HAUMTENIBHO HuXe. OcobeHHO 3¢ dek-
TMBHO NPUMEHEHME CHCTEM JIYYHCTOTO OTOIICHHS B 3MAHMAX C O4EHb
BBLICOKMMM TIOTONIKAMM H HE3HAYHTEBLHON TETUIOM30MALIMENH Orpaxa-
IOLIMX KOHCTPYKIIMI, YTO OOBYHO MMEET MECTO B IIPOMBILLICHHBIX
3MAHUSX.

OnpeneneHHBIE ITPEUMYILIECTBA MMEET JIyTHCTOC OTOIUIEHUE U 110
CpPaBHEHHIO ¢ LICHTPAILHBIM MapoBRIM. [IpeXme BCEro, Iy4rucToe OTO-
MIeHHe 6onee 3IKOHOMUYHO. [IpH 1eHTpaIbHOM ITApOBOM OTOIUIEHHUH
HEM30EXHE MHOTOYKC/IEHHBIE TETUIOBRIE ITOTEPH, YET0 He HAGNIOXAET-
¢ Y CHCTEM JIydHCTOTO OTOIUIEHMS, Te TOIUIMBO CXHIraeTcsl HeIloc-
PENCTBEHHO B MECTE €0 YTWIM3ALMH K OTCYTCTBYIOT TEIUIONIOTEPH TIPH
repenade TEIUIOTH Ha paccTostHue. KpoMe Toro, cucTeMaMu Ty4UCTOTO
OTOIUIEHHS Jierde YIpaBIAaTh (perynvupoBaTh) B CIIYYac CHUXKEHHS I0-
TpeGHOCTH TETUIOBOM HATpY3KH: JOCTaTOYHO OTKIIIOYMTD OJHY MITH He-
CKOJIBKO YCTaHOBOK. [IpH 1IeHTpaJIbHOM OTOIUIEHH PEryIMpOBaTh TEll-
JIOIIORAYY 3HAYHTEIBHO CIIOXKHEE.

OOBIYHO TIPH MCIIONB30BAHUH CHCTEM JYYUCTOrO OTOIUIEHHST BMEC~
TO TPaJUIIMOHHBIX SKOHOMHS 3HEpTruu JoctHraer 25...60 %.

KOHTponbHbie BONpoCkI

1. KakuM CaHWTApHO-TUTHEHHYECKHM TPEOOBaHUAM AOJDKHEI OTBEYATh CH-
CTEMBI OTOIUICHHUA? AnE

2. B Kakux cly4yasx MpH MPOeKTUPOBAHUM MCTIONB3YIOT [1aDaMeTphl A U

2

HAPYXHOTO BO3IyXa?

3. Kak BiHsieT MUKPOKJIMMAT Ha paboTOCIIOCOGHOCTD yetoBeka?

4. PaccKaxuTe 0 HasHaYeHUH W KiaccHbHUKallHh CUCTEM OTOIUICHMS.

5. Y13 4ero cKIanpIBalOTCA OCHOBHBIE [TOTEPH TEIUIOTHI 3aaHus?

6. Kak olieHHBaIOT 106aBOYHEIE IOTEPH TEIUIOTHI 3JaHUA? o

7. Kak omnpeaensioT TeIUIOBYIO MOLIHOCTb OTOIIMTE/IbHBIX YCTPOHCTB?

8. Kakue ¢akTophl BIMAIOT Ha BHIGOP CHCTEM OTOIUICHHUA IPH IIPOEKTUPO-
BaHMH 3JaHuA? ) )

9. Kak knaccuy1MpyIOT CHCTEMBI BOASHOFO OTOTUIEHHA?

10. Kak ocyuiecTBIsSIeTCA €CTECTBCHHAA Y IPUHYAUTEIbHAA LIMPKYISLIUA
BOJIBI B CHCTEMAaX BOISTHOTO OTOILIEHUA? )

11. C kaxoil 1eNIbI0 ITIPOHU3BOIAT I'MAPABIUYECKHH pacdyeT TpyOOIpoBOIOB
CHCTEM BOISHOTO OTOIUICHUS?

12. Pacckaxure 0 HazHaueHUH, KTacCH(UKAIINH MU KOHCTPYKTUBHBIX OCO-
GeHHOCTSX MapOBBIX CUCTEM OTOIUICHU.

13. Kak omnpeaeasiioT JMaMeTphl 1apolIpoBOAOB?

14. Pacckaxure O NIPEMMYLLECTBAX ¥ HEAOCTATKAX CUCTEM I1aPOBOFO OTO-
IUICHUS. ,

15. B Kakux cmyyasx MPUMEHSIOT CUCTEMBI BO3AYIIIHOIO OTOIUICHHMA !
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16. Kak xnaccuduIMpy1oT cHCTEMbI BO3AYLIHOTO OTOTUICHUS?

17. TlepeyncIuTe MPEUMYILECTBA M HEOOCTATKM CHCTEM BO3LYLIHOTO OTO-
TUICHMSL.

18. B KaKuX ci1y4asx IpUMEHSIOT TIEYHOE OTOTUIeHUE?

19. PacckaXXuTe 0 MPeMMyLIECTBaX U HEAOCTATKAX IIEYHOTO OTOTUIEHMS.

20. B KaKMX cnyqasx MCIIOb3YIOT A7 OTOIICHHA SICKTPOIHEPIHIO?

21. Kak ycTpoeHa CHCTEMA «TeTUIBIA 107> U B YEM €€ NPEUMYLIECTBO 110
CPaBHEHHIO C CHMCTEMOH BOASHOTO OTOIUIEHMA?

22. B xaKux cIydasx Uit OTOIUTICHHST TIOMELEHHI TIPUMEHSIOT SJ1eKTpHYe-
CKHM€ KOHBEKTOPBI?

23. PaccKaXuTe O MPEHMYLIECTBAX JTMHHOBOTHOBBIX TIOTONOYHBIX 31€KTPO-
oborpesareneii.

24. Yro npeacrannset cobo CHCTEMA TYIHCTOTO OTOTUIEHHMS M KAKOBEL ee

MIPEMMYIUECTBa MO CPABHEHMIO C CHCTEMaMM BOZMYIIHOTO M NapOBOTO OTO-
menus?

fnasa 4
OTOMUTENbHBLIE NMPUBOPHLI

4.1. TpeboBaHnA K OTONMTENbLHLIM NPUGOpaM

OTonuTeNbHBIMM NIpUOOpaMKM Ha3HIBAIOT YCTPOHCTBA, IpeAHA3HAa-
yeHHBIE I Iepefadn TEeIUTOBOM 3HEpPTMHA B OTAILUTMBAcMOE IOMeElle-
HHME OT TCIUIOHOCHTENA. OHU AOJDKHBI YAOBIETBOPATH TETUIOTEXHHMYE-
CKUM, TeXHHUKO-KOHOMHYECKMM, THTMEHMYECKHUM, apXUTEKTYPHO-
CTPOUTENbHBM, MOHTAXHBIM M SKCIUTYaTALIMOHHBIM TpeOOBaHMAM.

Tenaomexnuueckue TpeOOBaHUA K OTONMTENBHEIM ITpUOOpaM oIIpe-
JIeJISIOT CIEAyIOLIME MX II0KA3aTeJIM; TEIUTOBYI0 MOLIHOCTh, TIOBEPX-
HOCTB HarpeBpa, Mepernaj TEMIIEpaTyp MEXIY ITOBEpXHOCTHIO IIpubopa u
BO3AYXOM, PACXOI TEIUIOHOCHTENA, TUIOWIANEL CTEH M MoJia 31aHud, 3a-
HUMAaeMylo IpHOOpOM.

Texrnuko-3xornomuteckue TPEOOBAHMS OMPENCIIIOT TAKUE TOKa3aTe-
JIM, KaK TEIUTOBOE HANpPSDKEHUE MaTepuana, KOTOpOoe OLEHWBAIOT KO-
JIMYECTBOM TEIJIOBOI 3HEPrHHM, OTAABacMOl B IIOMELLIEHHE B TEYEHUE
1 4 (mpM pa3sHOCTH TEMIIEPATYDP TEIUTOHOCUTENI U OKPYXKAIOLIEro BO3-
ayxa 1°C), or"HeceHHoON K 1 Kr mMacch OTOIMUTENbHOTO Ipubopa, U
crouMocThk 1 M? mpubopa.

Tueuenuueckue TpeGoBaHUS CBOOATCS K TOMY, UTOOB! OTOITUTENBHEIE
puUOOPHEl UMENTH TTOBEPXHOCTh, JOCTYTIHYIO I YOOPKHM IIBLIH.

ApxumexmypHo-cmpoumensHbie TpeGOBaHHMS COCTOAT B TOM, YTOOBI
OTOITMTEIbHEIE TIPUOOPE 3aHUMal MUHHMYM TIOJIC3HOM ILTOLIANH,
UMEJIH COOTBETCTBYIOIIMHA 3CTETHYECKHMM HOpPMAaM BHCIUHHNA BUA M
OTBEYAIN TCHACHLIMAM TIOBBIIIEHHS TPYAA IIPU MAacCOBOM IIPOMU3BOMA-
CTBE.

Moumaxcrvie TpeGOBaHUSA K OTONMMTENBHBIM IIpUOOpaM CBOIATCA K
TOMY, YTOOBI 3TU NPHUOOPHI OBFUTH MOCTATOYHO IIPOYHBIMH IIPH TPaHC-
MTOPTHPOBKE, MMETH IIPOCTHIE KPEIEXHEIE Y3NIbI, HOMYCKAIM IpHUMe-
HeHNE MHIYCTPUATBHBIX METOJOB MOHTaXHBIX paborT.

Jxcnayamayuonnsie TpeOOBAHUA YIUTHIBAIOT HEOOXOIMMOCTL 0bec-
fTeYeHNSI KOM(POPTHHIX YCIOBHH B OTAaIUTUBA¢MBIX IIOMEIHEHUAX HE3a-
BHCHMO OT U3MEHSAIOIIMNXCS BHEITHUX YCITIOBUIMA. [l 3TOTO OTOIIMTENb-
Hble TIPHOOPHI TOJDKHBI OBITH 00eCTieYeHbI CPEACTBAMU PEryIMPOBAHUS
TeITOBOM MOIIHOCTH, UMETh BBICOKYIO KOPPO3HOHHYIO CTOHKOCTb,
coorBeTcTBOBaTh TpeboBanuam CHull 2.04.05-91*.
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OTtonuTenbHbie TIpUGOPH CKUCTEM BOZSHOIO U MApOBOIO OTOIUIEH
Huif, TpUMeHAEMbIC B TTOMEICHUAX Kateropu#t A, b u B, momkus#
VIMeTh MAOKYIo MOBepXHOCTh. K TaKHM TTpHGOpaM OTHOCATCS PETUCT!
W3 TIaIKHX CTaJbHLIX TPYO, pagHATOPH! CEKITMOHHbBIE MIH MaHENAbHBI
CTIapeHHbIE TM00 OIMHAPHLIE VT4 [TOMEIUCHMM, B KOTOPHX OTCYTCTBY]
€T BBUIENCHHE ITBUIM M TOPIOYMX MaTepuasIoB. s OTOIUIEHMS TOMELE
HHUIt KaTeropki B MOXKHO HCITONB30BaTh KOHBEKTOPH, €CNH B TIOMELIE
HUU HET BbIACICHWH TOPIOUEH ITbUTH.

4.2, Tunkl oTONUTENLHBLIX NPUGOPOB U UX XapPaKTEPUCTHKK

OtouuTtenbHbie MPHOOPH KITacCHDHIIMPYIOT:

0 MaTepHay, U3 KOTOPOrO OHH M3TOTOBJIEHH (CTadbHBIE, YYTYH
HbiC, AMIOMUHUEBLIE U T.1.); ;

BHICOTE (HM3KHE, CPCIHHUC ¥ BHICOKHC);

JUHAMMYECKHM XapaKTepUCTHKaM (MHEPLUMOHHBIC, MaJIOPIHCpHHOH ‘,
Hble M Ge3bIHEPLIMOHHEIE); ;

CTI0CO6Y TTepeayy TeIUIOBOM HepTyy (KOHBEKTUBHOTO WM DAy
AlMOHHOTO TeIUI000MEHA). ]

Hioke paccMOTpeHBI KOHCTPYKTHBHBIE OCOGEHHOCTH M TeXHMYeEH
CKHE XapaKTepMCTMKH HauboNlee pacrpOCTpaHEHHBIX OTOIUTENIbH
TIpHOOpPOB.

PerrcTpst. 3TH IpUOOPH HAXOOAT IIPUMEHEHHE B 1[EXaX TTPOMBIILY
JIEHHBIX TIPEINPHATHHA CO 3HAYMTEIbHBIM BhIICACHHEM ITHITH, TETUIN
Hax, MOMEIEHMSIX MalIWHHO-TPAKTOPHBIX CTaHUUWH. X M3roTOBIISIOY
W3 CTAIBbHBIX TpyO mMaMeTpoM 32...109 MM, COemHHsIEMBIX CBapKON
(puc. 4.1). CraibHbIE PerrcTPhl XapaKTePU3YIOTCA BEICOKMMMY TETUIOTENS
HHYCCKHMU ¥ TUTHECHMYCCKIMY TIoKazatenamul. Ux xoaddurueHT Tend
nonepenayn coctasisger 10,5...14 Br/(M2- °C). TIpuGophI JErKO OuK

IaTh OT IBUIY, HO H3-3a IPOMO3Y
KOCTH, HE3CTETMYHOIO BHEIIHETd

002 = BIJIa ¥ HEOOXOMMMOCTH IIPHMEHES
< F__.____:_J) HWsl PYYHOTO Tpyna mpu cHopkd
= -~ OHH HE OTBEYAIOT NOBHIIICHHEIM
R23d ApXUTEKTYPHO-CTPOUTENBHEIM §

- MOHTAXHBIM TPCOOBAHMSIM. )
gl Pammatopbl. 3TH LLIUPOKO pach
- TIPOCTPAHECHHLIE OTOIMHTEALHEM
T —————| Meperopoma 5ot MSTOTORNSIOT, KaK MpABi
710, M3 CEpPOro YyryHa WK CTaiH.
6 IIyryHl-xme paguaTopH .
CTOAT U3 ceKumit (puc. 4.2), KOTOA

Puic. 4.1. PervcTpsl M3 CTATEHBIX TpyD:  PBIC COCOMHEHDBI ZPYT € IPYIOM -§
a — nMameTpoM 32...40 Mu; 6 — uamer-  TOMOMNIBIO HUMTIENEH, MMEIOTIH
poM 76...109 MM Ha ONHOM TONOBWHE IUTMHSLI Haj
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/1MaTOpOB TIpMBeNeHH B Tabx. 4.1.

PYXHYIO JIEBYIO pe3b0y, a Ha JIpYyroil — mpasyio. A
brarogaps TakoMy COEIMHEHMIO MOXHO ITOIYYaTh .
pamuaTophl ¢ PATMYHBIM YHCIOM CeKIIWii, a 3Ha- G
'[UT, ¢ PA3TMYHOM MOBEPXHOCTHIO Harpepa. Tex-

1IHYECKHE XapaKTePUCTUKH CEKIHI YYTYHHBIX pa-

Fan)
&/
Ny

582
500

YyryHHBIE paTHaTOPhl KOPPO3HOHHO-CTONKHE, [
MMEIOT BHICOKHE TSILTOTEXHWYCCKHE TIOKA3aTESNH, q
X Ko3hOUUKMEHT TeIUIoNepeauyd COCTABIIET N L{ \
9,1...10,6 Br/(M?-°C). HenocTaTKaMM 9yTYHHBIX ¢
PAINATOPOB ABIAIOTCS: HEBBICOKAS MEXaHHICCKas
IIPOYHOCTD, MAJIOE TCIUIOBOEC HATIPSDKCHUE METal-
na, TPYIHOCTb M3TOTOBICHUS (JIUTHLE) M MOHTa-
K4, a TAKXe HEICTCTHUYHBIM BHELIHWUIA BUA.

CranbHB € panvaTopsl (puc. 4.3, Tabxn. 4.2) UTOTORISIOT U3 -
CTOBOH CTayIU TOMUWHOM 1,25... 1,5 MM ITyTeM aBTOMaTHYCCKOM CBAPKH
JIBYX LITAMITOBAHHBIX [TONOBHH.

Paguatopst Tunma CTAJI (crans— amomuHuii) npoussoacrea Poc-
CHH, pacCYHMTAaHHEIC Ha paGouyce mamicHue 2,0 MIla, ucnelTarenbHoe
naenenue 3,0 MIla, pekoMeHIOBaHBI ATSE NPUMEHEHUS B CHUCTEMax
eICOKOTO JapieHus. [To guzaliHy OHHM He YCTYTIAIOT TyYIIMM €Bporneii-
CKIM 00pasiaM, a Mo HaaeXKHOCTH ¥ JTONTOBEYHOCTH MIPEBOCXOIAT MX.

J ——

Puc. 4.2. Cexims uy-
TYHHBIX PagMaTOpOB

OcnHoBHble MapaMeTphl PAAHATOPOB

CTAJI-300 CTAJI-500
MeXIIEHTPOBOE PACCTOSTHHE, MM ...... ceeereeans veeees 300 500
BeicoTa, MM.... 580
TnyOuHa, MM .... 100
[lupuHa, MM........... 75
Temwnoorpaya, Br,
pH pasHocTd Temneparyp 70 °C 196
O0BEM, JT coveeervinrrrerneennns et ——————— . 0,2 0,30
Tabnuua 4.1
TexXHHYECKHE XaPAKTEPHCTHKH CEKIHil YYTYHHBIX paJUAaTOPOB
Inomwans Pasmepsl, MM Macca cexiyu
Mogers MOBEPXHOCTH (em. puc. 4.2) ¢ HUNMNENIMH
oL Harpesa U rpobxaMHu,
CEKIMH, M? A B KT
M-140A 0,254 140 96 7,44
M-140A0 0,299 150 96 8,23
M-90 0,2 90 96 6,58
M-140 0,238 - 150 98 7,5

MpuMedaHue. CeKUMM pacCYUTaHbl Ha MAKCHMabHOE pabodee naninerue 0,6 MIa;
HCMBITaTeNbHOE JaBieHue cocrapnser 1,2 MIla.
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4

580
500

Puc. 4.3. CranpHble HaHeNbHBIE IITAM-~
MOBaHHEIe paguaTtopsl Tva PCB:

a — PCBI1-1; 6 — PCBI1-2

W3 mmpoKoi raMMBbl panMarosy
POB 3apyOeXHBIX (PUPM, Tpem-
CTABJICHHBIX Ha POCCHICKOM PHIH+
K€ OTONUTERBHBIX IpUGOPOB, e+
AYeT BBUIEIHTE PagMaTOPhl CCPUM
CF. Cexuun paguaTropa cocTosy
M3 IBYX CTAJIBHBIX TPYOOK (KaHa<
OB ISl TIpoXoZa TermOHoche-;
JIA1), 3AJIMTHIX [TOJ NABJICHUEM BBl
COKOKAYECTBEHHBIM aNlOMHUHMA
eBbIM cruiaBoM. Ilpu sTOM oﬁpa}
3y1orcsl euHbIE (6€3 CBApOYHBIA
IIBOB) H CHMMETPUYHEIC OTHOCHA
TENBHO LIEHTPA TSKECTH CEKLIMH
C OpeGPEHUEM COBPEMEHHOTO I+
3aifHa. KoHcTpyKums paguatopd
06JIanaeT CACHyIOMMHU TIPEUMY-
IICCTBAMM: :

MMOBBILIEHHAS TTPOYHOCTb, IT0+
3BOJISIONIAS] TIPUMEHSATD 3TH PagH+
aTOpBI NpU paboyeM M3OHITOYHON
JIABJTICHWH TeTUIoHOCHTeNs 2,5 MITa;
HMCITBITATENIBHOE JABJICHHUC COCTaB+
et 3,75 MIla;

Ta6nuua 4.1

TexHHYeCKHE XAPAKTEPHCTHKH CTANbHBIX PAXHATOPOB ¢
. MoHTaxHas IIHHA, MM, PagHATOPOB Mnowans
Mouzens TIOBEPXHOCTH
KOHLIEBBIX IIPOXOAHBIX Harpegpa, M?
Odnopadnoe ucnonnenue
PCB1-1-0,98 563 648 0,73
PCBI-1-1,20 149 834 0,93
PCBI1-1-2,13 1307 1394 1,6
PCI2-1-0,90 600 — 0,65
PCI2-1-1,12 750 — 0,84
PCI2-1-2,14 1460 — 1,47
PCI2-1-2,40 1630 — 1,98
Jeyxpaonoe ucnoanernue
PCBI1-2-1,55 563 - 648 1,46
PCB1-2-2,62 935 1020 2,26
PCI2-2-2,69 1220 — 2,56
PCI2-2-3,56 1590 — 3,52

132

MHUHUMAaNMbHASA TUIONIANE TIOBEPXHOCTH KOHTAKTA TCIUTOHOCHUTENIS C
AJIOMMHMEBBIM CIIABOM (B 5— 10 pa3 MEHBbIIIE, 4¢M B OOBIYHBIX AJTIO-
MUHMEBHIX PaguaTopax), a TAKXE OTCYTCTBUE B IOJIOBKAX CEKLIMI «Kap-
MaHOB» — COOPHMKOB ra3os U 11U1aMa, YTO CBOGUT K MUHUMYMY OIiac-
HOCTh KOPPO3HHM M 00pa3oBaHMs ra3oB, B TOM YMCRE BOJOPOIA;

MAaJblif BHYTPECHHME 00BeM CEeKIMit (B cpeIHEM B 4 pa3a MCHBIIIE,
4eM y JPYTHX JTMTHIX aTIOMUHHEBBIX PATUATOPOB), YTO HENAET PaguaTo-
PBEI MAJIOWHEPIIMOHHBIMU M IT03BOJsAET Gonee 3¢ GeKTHBHO Perynupo-
BaTh TEIUIOOTIAYY KaK DYYHBIM, TAK M aBTOMATHUYECKHMM CIIOCOOOM.
KpoMe 10r0o, HOBBIIIACTCS S9KOHOMUYHOCTE CUCTEMEBI OTOIUICHUS TIPH
3aMOJTHEHHUH €€ aHTHQPH3OM;

CUMMETPHYHOCTh CEKITHH (BEpX HE OTIHMYAETCS OT HU3A), YTO CyIIE-
CTBECHHO 00JeryacT ¥ YCKOpsieT MOHTAX PaguaTOpOB;

OpPUTMHANBbHAsA KOHCTPYKLMS TOPIIOB CEKIIMi, ITO3BOJAIOIAS TTPH
HX CTSDKKE HUIIIEJISIMM 3aXMMaTh BHYTPU CHIELUMATLHBIX ITa30B TOPLE-
0b6pa3HbIe KOJIBIEBHIE IIPOKIANKH U3 TEPMOCTOHKOM PE3NHE], KOTODBIE
obecrnieunBaloT (B OTJIMYUE OT MAPOHUTOBBIX MPOKIANO0K Y IPYTUX CH~
CTEM) BBICOKYIO CTENEHb repMETUYHOCTH paluaTopoB U BO3MOXHOCTD
MHOTOpPa30BOT0 MCIIONB30BAHHMA TPOKIANOK

PanuaTOphl MOTYT IIPUMEHATECS B ONHO- M OJBYXTPYOHBIX TOPH30H-
TaJIBHBIX M BEPTHKANBHBIX CHCTEMAX OTOIUICHHMS ¢ ECTECTBEHHOMH M IpH-~
HYJIWTEIBHOM IIMPKYNAITMEH TETUIOHOCHUTENA.

st obecrieyeHrsA MaKCMMAaNIbHOI TeIDIo0THaYM paguarop cepuu CF
JOMXeH OBITh YCTAHOBJICH HA PACCTOSHUM MUHMMYM 3 CM OT CTCHHI,
10 cM OT BepxHeif TIOBEPXHOCTH IPHU YCTAHOBKE B HMILY U ITPH HATTHU-
UM ITOJIOK ¥ 12 ¢M OT HoJa.

PeGpuctoie TpYOBI. BTH OTOMUTENBHEIE MPUOOPE], M3rOTOBISIEMBIE
JNUTHEM M3 CEPOTO YyyryHa (pHc. 4.4), HAXOIAT IMPOKOE IPUMEHEHUE B
CHCTEMax BOJSIHOTO Y IIAPOBOTO OTOTUICHMS IIPOMBILUICHHBIX H CENb-
CKOXO03MCTBeHHEBIX 3aaHMii. Kpymible pebpa co CTOPOHBI KOHTAKTa C
BO3IYXOM 0GecIieunBaloT oTaavqy Kousekumeit 10 50 % rermoTh. Tex-
HUYECKME XapaKTePUCTHKH peOpUCTHIX TPYO IIPUBEACHE! B TaOn. 4.3.

IMosmoxHTe TBHEIMU (PAKTOPAMH, CITOCOOCTBYIOIIMMH IIIMPOKOMY pac-
MPOCTPAaHEHUIO PeOPHUCTHIX YYTYHHBIX TPYO B Ka4E€CTBE OTOIUTENBHBIX
MPUOOPOB, ABNSIOTCA TIPOCTOTA HX
M3TOTOBJACHHMS U MOHTaXa, a Tak-
K€ OTHOCHTENbHO HHM3Kag CTO-
UMOCTh. OTPHUIIATENBHBIC CTOPOHBI
9THX IIPNOOPOB —HU3KUE ICTETU- 1
YecKHe U TMrMeHNYecKUe ToKa3a-
TEJIA, UCKTIOYAIONIUE MX [IPUMEHE-
HHE B KMJIULIHOM M IPaKIaHCKOM
CTPOWTENBCTBRE.

IIpnGopsl KOHBEKTOPHOrO THNA.
B a1Hx npubopax 60nbluAs YacThb
TETUTOTHI OT TEIUIOHOCHTEIA TIEpe-

@160
2175

Puc. 4.4. Pebpucras uyryHHas Tpyda
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Taonuua 4.3
Texumyeckne XapaKTepHCTHKM YYTYHHBIX TPYO
Pasmep, MM IMrowans Howmu- TnoTHOCTS
TMOBEPX- | it | POMHHAIE- |\ g0 oca
Twn BryT- HOCTH terwosoi | FOTO TeN- T ?
' Tinea Jluametp permmiy | HATPEBA, | Lo By | 1oBOrO HO-
pebep auaveTp M2 ? ToKa, Br/m?
TP-1 | 1000 175 70 2 776 388 37,6
TP-1,5( 1500 175 70 3 1164 388 56,5
TP-2 | 2000 175 70 4 1552 388 75,2

IaeTcs B OTAIUIMBACMOE TIOMEIIEHME KOHBeKIMEeH, OHM XOpouIo BCTpa-
HUBAfOTCH B MHTEPhEP XWIHIX H OOIIECTREHHBIX 31aHMIA.

KoHBeKTOpHI THTIa «AKKOpI» (pHcC. 4.5, a, Tabmn. 4.4) BBITyCcKalOTCS
6e3 Koxyxa, a tuna «Komdopr-20» (puc. 4.5, 6, Ta61. 4.5) u «Put™»
(Tabn. 4.6) — c KOXYXOM.

K HemocTaTkaM 3THX OTOIIHMTEIBHBIX MPUOOPOB OTHOCATCH: TPYA-
HOCTb YIAICHHA THUTH ¢ peOpHCTO TTOBEPXHOCTH; TICPEIPEB BepXHe it
30Hbl OMEILIEHMIT; HEOOXOAMMOCTh BBUTYCKA 60)1]:]]101‘0 YUCIa TMIO-
pasMepoB KOHBEKTOPOB.

IIpeuMylecTBAMH KOHBEKTOPOB SABIISIOTCA: Gesbmepunonuocm
CHJIBHO Pa3BHUTHIE MOBEPXHOCTH KOHTAKTa C BO3AYXOM, Y4TO oGecre-
YMBACT IMEpPeNayy B MOMEIUEHHE HE MeHee 75 % TeIUIOBOM SHEpruu
KOHBEKUHUEN; XOPOUIME apXUTEKTYPHO-CTPOMTEIbHBIE H MOHTaXHBIE
KaYeCcTBa; BBICOKHE TEXHHUKO-9KOHOMHYECKHE TIOKA3ATENH. Y KOHBEK~
TOPOB TEIUIOBOE HAMPSKEHWE METAJUIA B 3 pa3a GoJIblIe, YeM Y pamu-
ATOPOB.

) N

Puc. 4.5. KOHBeKTOpHI:

a — THIIa «<AKKOp»; 6 — Tuna «Komdopr-20»; 1 — pebpa; 2 — GeClUOBHBIE CTATBHBIE
TpyOH; 3 — MOBOPOTHBIA KiTafaH; 4 — CTAIBHON KOXYX
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Ta6nuua 44
TexHHAYeCKHE XAPAKTEPHCTHKH KOHBEKTOPOB THIIA «AKKOpI»

Macca
Juna | Timomtans KOHBEK- JumHa | Tlnomaas| Macca
opebpeH- | TOBEpX- opebpeH- | MOBEpX- | KOHBEKTO-
TOpa ¢ ,
Mapxka HOMI HOCTH KDOH-. Mapka HOH HOCTH | pac KpoH-
YacTH, ¢ Harpesa, mpl_(; - 4yacTM, | Harpepa, | LUTEHHOM,
MM M2 MM m? KT
HOM, KT'

A-12 460 0,98 4,95 || A-2 1100 2,28 10,45
2A-12) 460 1,96 10,26 || 2A-8} 1100 4,6 21,26

A-20 780 1,63 7,7 A-36 | 1420 2,94 13,2

2A-20| 780 3,26 15,76 |[2A-36| 1420 5,88 26,76

Mpumeuvanusn: 1. B mapke konBepropa Gyksa A o3Hauaer «Axkopm»; uudpa 2
nepen 6yKBoit A — 1Ba pAfa KOHBEKTOPOB 10 BEICOTE; HGPH Nocie GYKBEI A — YHCIO
JIEMEHTOB OpebpeHus.

2. KOHBEKTOPHI BHIMYCKAIOTCH KOHLEBLIMU M IPOXOIHWIMH (K Mapke JO0aRAsSETCSt
HHaeKC «[I»).

Ta6nuupa 4.5
TexHHYECKME XAPAKTEPHCTHKH KoMBeKTOpOB THN2 «Kompopr-20»
Maprs | T arespenon [ Pccroe wexty [y, o

KH-20-0,65 200 140 5,6
KH-20-1,7 600 540 11,75
KH-20-2,0 700 640 13,3
KH-20-2,3 800 740 14,9
KH-20-3,2 1100 1040 19,5
KH-20-3,5 1200 1140 21

MpuMevanus: 1. KOHBEKTOPH BEITYCKAIOT ABYX MOOHGUKALMINA: KOHLIEBBIE —
¢ KOpOTKOH pe3bfoii Ha OFHOM KOHIle TPYOH M KalayoM Ha APYroM; MpoXOJHble —
C KOPOTKOi{ pe3sGoi Ha OAHOM M IJIMHHOK HA JAPYIOM KOHLE TPYGHL.

2. Ilar mnacTUH KOHBEKTOPOB — 6 MM.

3. Anuna koxyxa Ha 100 MM Gosslie ATHHE OpeOpeHHOI YacTH.
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Tabnauua 4.6
TexnuyecKue XapaKTepUCTHKH KOHBEKTOPOB THNA «PHTM»

JnuHa opeGpeHHOI Inowans
Mapka 9acTH HArpeBaTeb- 0BEPXHOCTH Macca, xr
HOTO 3MTEMEHTa, MM Harpepa, M*
KO-20-2,4K 900 2,4 22,5
KO0-20-2 411 900 2,4 22,5
KO0-3,75K 1400 3,75 32
KO0-3,75T1 1400 3,75 32

MpumMeuanue. OGwasa wmHa Ha 90 MM Gostslire ATMHBL OpeSpeHHON YacTu.

Beronnbie oTONATEMBHBIE TAHEMH. DTH MaHeIN (pHC. 4.6) HCITIONB3Y-

I0T B KAYECTBC OTOMUTEIBHBIX HDHﬁOpOB B NMaHCJIBPHOM NJOMOCTPOCHHH. .

OHM TUTHEHHYHBI, XOPOLIO MOHTHPYIOTCH, HE 3aHHUMAIOT MOJIE3HYIO
TUIOIIAAb, 2 OCHOBHYIO YaCTh TEILIOBOI SHEPIUM HEPEHAIOT B IOMEILE-
HHE JIyICUCITYCKAHUEM.

K HegocTaTKaM OTONMMTEIBHEIX IPHUOOPOB NAHHOT'O THITA OTHOCATCA
MHEPTHOCTh NPHM PEryJMPOBAHMU TEIUIOBOH IPOM3BONHUTEIBHOCTH M
CJIOXHOCTH PEMOHTA TIPH TIOBPCXACHHUHN.

Tpyos Jas HATIOALHOIO OTOINIEHAA. B oCneAHIE roabl B MIPAKTHKE
MPOSKTHPOBAHUS Y CTPOUTENBCTBA XIWIBIX U OOIIECTBEHHBIX 3NAHMIl B

o__
&
[
E 150, %
3= |
— \g Z
3185 4200
a [}
100
L]
[
VUV
2600

4

Puc. 4.6. BeTOHHBIE OTONMTENBHEIE TTAHETH.

a — HapyXHas; 6 — IpUCTaBHas NOAOKOHHAA; ¢ — MNEPEropoaoOvHas; 2 — JIECTHUYHAA
(B rmomanke); 1 — Tpyda; 2 — naHens; 3 — yrennuTenb, 4 — NMOJOKOHHUK
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PoccHM HAauMHAIOT UCTIONBh30BATHLCA 3apyOeXXHBIE TEXHOJIOTHH HAMOJb-
HOI'0 OTOIUIeHMS. XOpOIIO M3BECTHO, YTO CUCTEMA OTOIUICHUS Gosee
SKOHOMWYHA, KOTNA TETUIOBEIE NOTOKY HANPaBJIEHEl CHU3Y BBEDX.

Bonbiliasg CIUIOMIHASA TOBEPXHOCTh TEILIOOTHAYH NPEAHOYTHTEIBHEE
MaJIONO MHTEHCHBHOI'O TEIUIOMCTOYHHKA. KOMOHHALINA U3 TETUIOBOTO
M3TYMEeHUSA H MEIJIEHHOTO KOHBEKTUBHOYTO TeIUTOOOMEHA SBJISETCH Ha-
WIYYIIHM TEXHHIECKMM PEIlIeHUEM. B COOTBETCTBUH C MEXAYHAPOIHEI-
MM CTaHIAPTAMH TeMITEpaTypa Mojla He NOJ/DKHA IpeBbliath 29 °C; fu-
ama3oH HaubGosee KoMbopTHBIX TeMmeparyp — 19...26 °C.

B Hacrosuuee BpeMs HaIEXKHBIE CMCTEMBI HANOJBHOTO OTOIDIEHUS
CTATH TEXHUYECKHN BO3MOXHBIMH Oiaronapst NOSABIEHHUIO CIIELIMAIBHBIX
3NaCTHYHBIX TPYO, YKJIAOLIBAEMEIX B MOJI. B TaKMX CHCTEMAaX BUPKYJIHUPY-
€T Maiblil 00bEM BOABI, TEIUIOTA PACIpOCTpaHseTCs] paBHOMEPHO, CH-
CTEMA OTOIUICHHSA SABIAETCS HU3KOTEMITEPATYPHOM.

TeXHHKO-IKOHOMHIECKHE NIOKA3ATENN CACTEMbI HANIOJLHONO OTOIIEHHS
Wirsbo

TeroBasi HATPY3KA, BT/MZ .....coiivivririireniensnsesrieessnsssnetessesones

Temneparypa rpetolueii Boasr, "C ..

Temneparypa MoBepXHOCTH rona, ‘C

JTHAMETDP TPYOBI, MM ....eaiiiiiiiiiiinmriieinaeesssinessesssesssbssnsenssassnanes

II1ar YCTAHOBKH TPYO, MM ....cooiiereiirennerneeeeaeesneancesaseseesieeancenssasas 300
I'myGHHA YCTAHOBKH TPYD, MM . 50
PACXOIL TPYD, M/M? .ecevrreneerirenerernrnsasssnsesaraesssansnssseneresessansasenesess 3,5

IpeumyiiiecTeaMy YKa3aHHOM CHCTEMBI SABISIOTCSA:

MIPUCITOCOOIEHHOCTh K Pa3IMYHBIM BUJAM NOJOB (HaJuBHBIE Oe-
TOHHBIE, JEPEBHHBIC Ha Oankax, HaCTeJIEHHbIE) U MX NOKPHITHI (KOB-
pHI, TMJIOMATEPHaNbl, TTApKeT, KadenbHasd IUIMTKA H T.1.);

BO3MOXHOCTH HCIOJIb30BAHUS PA3TMYHBIX HCTOUHUKOB SHEPTHH VI
HArpEBaHMs BOIBI (IEKTPUYECTBO, MA3yT, YIOdb, Ta3 U T.[1.);

XOpolllee pacrpeaeNicHUe TEMITEpaTyp B MOMEILEHUIX;

BO3MOXHOCTh aBTOMATHYECKOTO PEryJHpOBaHMS TEMIEpPaTyphl B
KaXIOM IOMEILIEHHUH;

NONTOBEYHOCTh, 3KOHOMHYHOCTb, IIPOCTOTa MOHTAXKA;

COOTBETCTBHE COBPEMEHHEIM apXUTEKTYPHO-CTPOUTENBHEIM Tpebo-
BaHUAM (He HapyHIacT COBpPEMEHHBII Nu3aiiH MHTEpbepa);

BBICOKME CAHUTAPHO-THTHEHWYECKHE ITOKA3ATEIH.

Tpy6sl, WIHHA KOTOPBIX MOXeT NocTHrath 480 M, Jierkuie, Xopoio
crubaloTca M yKnaapiBaloTcs. I1aTpyOky M KOJUIEKTODBI CHELMATBHO
CMpOEKTHPOBAHEI IJiA HalexXHOoMH M TouHoit cGopku. TpyGhl KpemaT K
CTAJIBHOI apMaType, IOCJE YEro BHINOJHAT OeToHMpoBaHue. s
YKJIAMKH TPy MOIYT MCHOJBb30BAaTHCS CHELMATIBHBIE MTOTHCTHPOTOBIE
peyiK# co ckoDaMu.

B Hacrosiee BpeMsi OTEUESCTBEHHAs! MPOMBIILUIEHHOCTh OCBOMJIA
BBHIITYCK METaJUIONOMMEDPHBIX TPYD, KOHKYPEHTOCHOCOOHBIX MO BCEM
mapaMeTpaMm ¢ 3apyOeXHBIMM M3AEIMAMHU Takoro ponxa. CBOAHBIE Mpa-
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BHJIa 11O MpOoeKTHpoBaHUIO U cTpouTenseTBy CIT 41-102-98 T'occrpos
Poccuu paspeinalor npuMeHeHHe MeTAJUIONIONMMEPHBIX TPYO st cH-
CTEM OTOIUICHHSI.

IIpubGopsl 3aeKTpIEIEcKOro 06orpesa. M3 601p1110r0 KOJIMYECTBA OTe-
YECTBEHHBIX MPUOOPOB YKA3aHHOTO THIIA CIEAYET OTMETUTH:

oronureNbHEe Npubopsl Tuna «Carypa» — I[TOBH-6, II9BH-9,
[IBBH-24 MONHOCTBIO COOTBETCTBEHHO 6, 9 1 24 kBT, obecrieumBa~
I0L[HE OTOIUIEHHE MOoMeleHHu o6beMoM 10 170, 360 u 900 M3 u uc-
TMONE3YIOIINE IS HarpeBaHUS TepModeKTpoHarpeBarenu (TOH);

nputopst KB3-4,5 1 KB3-15 MOIIHOCTBIO COOTBETCTBEHHO 4,5 U
15 xBr, obecneyrBawIinye OTOIUIEHHE MOMEMEHUNA o6reMoM 170 u
500 M> 1 UCTIONB3YIOIIME WIS HATPEBAHUS SEKTPOIHBIA METOLL,

3NeKTPOKOHBEKTOPH «CarypH-250» u «CarypH-950» MOILIHOCTBIO
coorBercTBeHHO 0,7 1 0,95 xBr, o6ecneyuBalolnye OTOILIEHHUE TTIOME-
meHuit 06beMom 12 1 40 M> ¥ MCTIONB3YIONIYE [UT HATPEBAHUA HHU3KO-
TeMIleparypHbie Bo3nyuinbie TOHEL

buiTOBOIT MacHAHBIA CEKIIMOHHBIH 3ekTpopaguarop «lernoc»
(puc. 4.7) mpenHasHayeH I JOTIOMHUTENBHOTO O0OrpeBa XMIbIX H
OBITOBBIX TIOMEILEHM 32 CYET ECTECTBEHHON KOHBEKIIMM M HU3KOTEM-
nepatypHoro uanyderusi. OH COCTOUT U3 TpeX OCHOBHBIX 3J1€MEHTOR:
LUTaMIIOBAHHOTO TEPMETHYHOTO KOpIIyca, HarpesareJIbHOro 6JIoKa M
Onoka ympasieHHsA. BHYTpeHHSIA 1OMOCTE
Ipubopa 3anolHeHa TeITOHOCHTEIEM (Mac-
JIOM). BNeKTPOparaTop CHaOKeH: TIEpEKITIO-
gareneM MoiHoctH (400, 600 u 1000 Br);
TEPMOPETYJIATOPOM, TIPH IIOMOLUK KOTOPOF®
MOXKHO 3a/1aTh HYXHYIO TEMITEPATypy Harpea
Ba pagMaTopa; TEPMOBBIKIIIOYATENIEM, OTr
KITIOYAIONIUM 3JIEKTPOPAIUATOp OT CETH IIPH
O HarpeBaHWM €ro 1o TeMnepatrypsl 120 C!
4 IByMSl HHOMKATOPHBIMH JIAMITAM.

JIst yno6erBa NiepeMeIeHust 3eKTpo-
paavarop YCTaHOBJIEH Ha YETHIPEX POTHKO~
BBIX OMOpax, o6opynroBaH MeXaHH3MOM
5 yGOpKM 3JIEKTpPOIIHYpa.

M3 3apy0GexXHEIX aHAJIOTOB MOXHO YO~
MAHYTH 3NeKTpooborpeBated GpUpPMH
NOBO cepum «Safir», cocrosiiye u3 IByX
COEIMHEHHBIX BMECTE CTEKJITHHBIX TUIACTHH
TomuMHOA 1o 4 MmM. Ha BHYTpeHHIOIO TI0-
BEPXHOCTH 3aJHEM IUTACTHHH HAHECEH Hes

BUIHUMEI 31€KTPOTIPOBOOSAIIUMA CIIOH, KO-

;e &oﬁ%ﬁrﬁﬁfpaépi{ ~ TOpHlit T NPOXOXKIEHHHU SIEKTPHIECKOIQ
BBIKJIIOYATENb; 1; — Mexanuay | OKa BBIIEISIET TETUIOTY. ITepemsa ELH&CTH-
yGOpKu WHypa; 5 — pomuko- HA BBIMIONHSET PONb 3NIEKTPHYECKON M Me-
BHIE OIOPB! XaHWYecKo 3amuThel. OB0rpeBaTe i Mory:

|l

Puc. 4.7. dnexrpopaauarop
«['enuoc»:
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KpEeTNUTLCH K CTeHe KaK BEPTUKAILHO, TaK U TOPU3OHTAIBHO, OO yC-
TAHABIHBATHCS HA HOXKH.

HarpeBaTenbHBlEe MaThl pa3paboTaHBl M BHIILYCKAIOTCA IS
KOMGOPTHOTO MOIOTPeBa MoJIa B IMOMEILEHMAX, B KOTOPRIX HEOOXONH-
MO COXPAHHUTB HEGOJIBIITYIO TOMIMHY CTSIKKHY Ioj1a. TonuuHa Harpepa-
TEJIBHOTO Ka0eJIs COCTABISET BCEro 3 MM.

4.3. PasmeuleHve 1 KpenneHue OTONUTENbHbIX Npubopos

OronurenbHBIE MPUGOPH B ITOMeLIEHUSIX Kateropuit A, b u B pas-
MEIAIOT Ha pacCTOSHUH (B cBeTy) He MeHee 4eM 100 MM OT MoBepXx-
HOCTH CTEH; B HMIIIaX OTOMWTEJLHBIE NPUOOPHEI pa3Meniate He AO-
MyCKaeTCsl.

B npou3BoaCTBEHHBIX TOMEIEHHSIX C TOCTOSAHHBIMHA padounMu
MeCTaMi, HaXOMSIUMUCH Ha PACCTOSHUN 2 M MIIM MEHee OT OKOH,
B MECTHOCTSIX C PAacYE€THON TeMIEepaTypoll HApPy>KHOIo BO3AyXa B XO-
JomHbli nepuon rofga —15°C u Hxe (mapameTpsl b) oTonuTenbHBIE
npubOpH YCTAaHABIMBAIOT T10J CBETOBHIMU TIpoeMaMM (OKHaMM) IUIs
3alMTHl PA0OTAIOIIMX OT XOMOIHBIX IIOTOKOB BO3IyXa. OTH OTONHUTEh-
HBble IPUGOPH PACCYMTHIBAIOT Ha BO3MEIIEHME ITOTEPh TEIUIOTHI YEPE3
HapYXKHBIE OTpaXAalolde KOHCTPYKIMM Ha BBICOTY IO 4 M OT Ilona
wiy paboyvel IUIoNAIKY, a TIPH COOTBETCTBYIOLIEM ODOCHOBAHUN — U
Ha GOJBILYIO BHICOTY.

TTocnenorarenbHOe COeMMHEHHE OTOIUTE/IBHBIX IIPUOOPOB («Ha CLIEN-
Ke») JIONMycKaeTCsl B TIpeneaax OJHoro rnoMemeHus. OToNUTensHbIE
npubopsl rapaepodOHBIX, KOPULO-
pOB, YOOPHBIX, YMBIBUIBHBIX, KJIa-
JOBBEIX MOXHO NPHCOEIUHATh «Ha
cHenke» K rpudopaM coceqHHX I1o-
MEILECHHIA.

PazHocTopoHHee MpUCOSIMHEHE
TpyOOIIPOBOIOB K PaguaTopaM cie- 1
JyeT IpegycMaTpUBaTh NpH YHCIE
ceKimi paguaTopa O0onee 20 (B cu- |
CTEMaX C eCTECTBEHHOH LIMPKYJIAIIH-
eil — Oonee 15), a Taicke npu Ha-
JUYHUHA He MeHee ABYX PaguaTopoB,
[MPUCOEIMHEHHBIX «Ha CIIETIKE». 1

12

=,

(%Y

¥I I —= "-é'l

Puc. 4.8. CxeMa nMpucoeIHHEHHS OTOITH-
TEJBHBIX MPUOOPOB K CTOAKAM OTOILIE-
HUS U3 METALIONOTUMEPHBIX TpyO:

! — oronurensHble MPUGOPHL; 2 — HEMOA-
BWXKHBIC OMNOPH; J — CKOMB3ALIME ONOPHI

=
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INoacoenuHEeHHE OTOMUTENBHEIX IIPUOGOPOB K CTOAKAM OTOILICHHS
M3 METAILIONOTMMEPHBIX TPYD MMoKa3aHO Ha puc. 4.8.

MecrTa pasMmellieHHs OTOIMTENBHEIX TIpHOOPOB JOJDKHEL 0Gecneyn-
BaTh AOCTYII JUI MX OCMOTpPA, PEMOHTA ¥ OYHCTKH.

4.4, PacueTt Heo6xoaMMO NOBEPXHOCTK HarpeBa OTONMTEALHLIX
npubopos

PacuetHyio TemioByio MormHOCTh, BT, oTonmurensHoro mpHO6Opa

onpenenawT no dopmyne

an = Qoﬁm : 0: 95’ (41)

rae Qusy — OOLIME TEIUIONOTEPH ToMelneHus, Bt (cM. moapasn. 3.4);

0,95 — xo3bdHLHMEHT, YYUTHBAOIHI TEIUTOTY, OTHABAEMYIO OTOITH-
TEJIbHBIMU CTOSKAMH M TIONBOOSIIAMU TPYOaMH.

TennoBas MOIHOCTb OTOMMUTENBHBIX MPROOPOB CYILIECTBEHHO 3aBH-.
CHT OT psifia (akTOpOB: TEMIICPATYPHL BO3yXa B MOMEIUEHUH f;; TEM~:
TepaTyp BOABI Ha BXOAE B MpUOOp f,, M BBIXOAE M3 mpHbopa f,,,; CXe-
MEI ITHTaHHMA OTONHTEIBHOTO IMPHOOPAa BOMOWM; 3aTPYIHEHMIT TeIUio-:
nepeaaqyy ot npubopa, BEI3BAHHEIX Pa3NUYHBIMY CTPOUTEIEHBIMH KOH-
CTPYKUMAMU, U T.A,

B macmopre Kaxaoro oTONKTEIBHOTO MpUGopa 3aBOACKOTO H31‘0TDB-
JIEHUST YKA3EIBAETC HOMHHAIbHASK TUTOTHOCTD TETUIOBOTO TIOTOKA Gyons:
Bt/M?, T.€. KOJIMYECTBO TEIUIOTHI, OTAABAEMOE B SIHHULY BPEMECHH O !
HUM KBaJpaTHBIM METPOM TOBEPXHOCTH MpHGOpa.

DTOT MoKa3aresTh MOMy4YaroT SKCIEPHMEHTANLHBIM ITyTeM TIpH CTaH~
JApTHHIX yCIOBUSAX: TEMIIEpAaTypa BOAB! Ha BX0Je B IIpu6op £, = 105°C/
a Ha BBIXOJE U3 Hero f,,, = 70 °C; TeMmepartypa BO3gyxa B TOMELICHUH
t, = 18 °C; pacxon remwronocHrens (Boabl) B npubope 360 Kr/4; cxemd
MUTaHHS OTONMUTENBHOTO NpUbopa — CBEPXY BHU3; MPHOOP YCTAHOBA
JieH 6€3 OrpakIeHHUM ¥ KOHCTPYKTUBHBIX CTPOUTEIIBHBIX TIOMEX.

PacueTHast IUIOTHOCTB TEIUIOBOTO [TOTOKA B PEATBHBIX YCIOBHAX OT4
JIMYAETCS OT HOMUHAJIBHOM UIOTHOCTH, M OIIPEISIHUTb €€ MOXHO, HC-
TI0JIB3YS KCTICPUMEHTAJIBHYIO cbopMyny ‘

[+n 4

At Gop ‘

= —£ 1, 4.2

np qm( 70 ) (360 ( ]

roe Al, — TeMrepaTypHBiil Hanop, *C, TpH pealbHEIX YCIOBMSIX, oT4
JIMYHBIX OT cTaBmapTHHIX; 70 — TeMmepaTypHHil Hamnop, °C, TIpH CTaHH

JapTHBIX ycnonmx, YKA3aHHBIX BBILE [(#y + L)/2 — 4, = (105 + 70):2 4
- 18 = 70°C]; G, — akTHUECKMit pacXonI BOIH B npuﬁope, Kr/4; 360 —

Ta6nuia 4.7

3navenns NOKa3aTesieH 7 M P, ACNOAb3YEMBIX NPH pacuere IIOTHOCTH
TeM/IOBOr0 MOTOKA OTONMHTENLHBX NPHGOPOB

daktnueckuit Mokasatenu Cxema
OTONHTETbHBIIH pacxon Boabl S ——
nipubop qepGea ng;i/iop n » npuGopa
np?
Pannartop 18...50 0,30 0,02 Caepxy BHU3
YYTYHHBII 51...535 0,30 0
CEKLMOHHBI 536...900 0,30 0,01
18...60 0,25 0,12 CHu3y BBepx
61...900 0,25 0,04
18...115 0,15 0,08 To xe
116...900 0,15 0
CranbHad MaHenb 22...288 0,30 0,025 »
mina PCB 324...900 0,30 0
22...188 0,25 0,08 »
324...900 0,25 0
Tpy6Ga uyryHHas 36...900 0,25 0,07 Jiobast
pebpucras
Konsexrop Tuma 36...900 0,20 0,03 »
«AKKOpH»
Kousekrop THIIa 36...90 0,35 0,18 »
«Komdopr-20» 91...900 0,35 0,07
KoHsexTop THNA 36...90 0,30 0,18 »
«Put™» 91...900 0,30 0,07

CTaHIapTHBIH pacxou BOZBI B pUOOpE, KI/4; 7 U p — 3KCIEPUMEH
TaNbHBIE TTOKA3aTEIH, IPUBEICHHEIE B Tabil. 4.7.
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PacueTHYIO IU1onIaab MOBEPXHOCTH HArpeBa OTOIUTEIEHOTO NIpHbGo-
pa, M?, HE3aBHCHMO OT BMIa TEIUIOHOCHTEJSI MOXHO ONPEAEIHTDH IO

Gbopmyre

Fop=22pp,, 43

np

rae P, — Ko3dhULUMEHT, YYUTHIBAIOIIUHA MMOHIDKCHHE TEMITEPATYpPhI
BoIBl B TpyGomposoaax (radi. 4.8); B, — KosbdHULUMEHT, YYHTBIBA-
IOIIHIT JOMOJHUTEIbHBIE IIOTEPH TEIUIOTH! YYaCTKOM CTEHBI, HA KOTO-
POM pa3sMeNeH OTOMUTEIBHEIN mpubop (1a611. 4.9).

ITo xatanory THIOBBIX OTOMHTEIBHBIX IPUOOPOB MPUHUMAIOT TLIO-
IHAaXb TOBEPXHOCTH Harpesa (THIOpa3Mep pubopa), paBHYyO WIH 6IH-
XaHIIyio 6GIbIIYIO K TOMTYYEHHOM PacueTOM.
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Tabauua 4.8
Kosdpuupent B, YITHTHBAIOIBI 0CTRIBAHHE BOXH B TPyGax ABYXTPYOHOM
CHCTEMBI BOJSHOIO OTOILICHHSA C HBCOCHOH DRPKYJAuHEH NPH NMpPOKIaaKe
OTONHTENLHRIX CTOAKOB OTKPHTO

Yucno 3HayeHus B, P PaCUETHOM 3Taxe
aTaxeil B
3EAHUK 1-m 2-m 3-Mm 4-M 5-M
Cucmembl ¢ HuxcHell pa36odkoii
2 1,00 1,05 — - -
3 1,00 1,00 1,05 — -
4 1,00 1,00 1,05 1,10 —
5 1,00 1,00 1,05 1,05 1,10
Cucmembl ¢ eepxheli pa3eodkoli
2 1,05 1,00 - - -
3 1,05 1,03 1,00 - -

Mpumevanne. B cHcTEMaX C eCTECTBEHHO N UPKYIANMER MPUHUMAIOT B, = 1,4;
B OJHOPOAHBIX CHCTEMAX BOASHOTO OTOIUIEHWS U MapoBbiX cMcTeMax B, = 1,00.

Tab6bauua 4.9
Koadduunent f,, yaureipalomnii MecTo pa3MemeHss OTONMTENLHOTO NpaGopa

3HaueHus B, npu pasMelHeHH mpubopa

OTtonuTenbHBI IpHGOP

Y HapyXHOH CTEHBI, B TOM
HCITE TIOX CBETOBEIM Y OCTEKJIEHHA CBETOBOTO
TIpOEMOM poeMa

Paguarop:

YYTYHHBIA CeKIIMOH- 1,02 1,07

HBIH )

CTANbHOI MaHeNbHEBIH 1,04 1,10
Kongekrop:

C KOXYXOM 1,02 1,05

6e3 KoxXyxa 1,03 1,07

JIns onipenesieHHs UMCIA CEKIMil YYTYHHEBIX PATHATOPOB B OTOTIH-
TEIBHOM MPHOOpE MOXHO MCIONBE30BATE (HOPMYITY

N = anB4

T (44
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THe Py — K03(QULIUEHT, YYUTHBAIOIINK CIOCO0 YCTARHOBKH pamgMaTo-
pa B noMewLieHHH (puc. 4.9); f — IUIowanb, M2, MOBEPXHOCTH HarpeBa
ONHOM CeKIIMH pagWaTopa, MPMHATOTO K YCTAHOBKE B KOHKDETHOM
noMeleHUH; B; — Koa3dduueHT, YYUTHIBAIOIIMI YXYIIIAIOIIUECH YC-
JIOBHA Tlepelayll paIuaTOpOM TEIVIOTHI B 3aBUCHMOCTH OT YMCNa CeK-
L1ii B HEM.

3HavyeHHd K03 PHIIHeHTa B3 MOXHO ITOACYUTATE 10 hopMyJie

0,16
Fop

TIpu onpenesieHHN YHCIA CEKIMA B OTONMHTENBHOM NpUOOpE BHI-
YUCIeHHOE 1Mo popMyne (4.4) 3HaueHHe OKPYTTISIOT IO LIEJIOTO YHCHa,
VUHTHIBasA, YTO TpeOyeMBIN IO pacueTy TEIUIOBOM TOTOK OT mpubopa
fIPH 2TOM He IOJDKEH yMeHbluaTecsa 6osiee yeM Ha 60 Bt wiu 5 %.

IIpu pacdere MOBEpXHOCTH HAIpeBa OTOMHTENBHEIX MPUOOPOB,
NPUCOEAMHEHHBIX K OMHOTPYOHHBIM CTOSIKaM C 3aMEIKAIOIIVIMM YYACT-
KaM# ¥ KpaHaMM JBOIHOM PETYIMPOBKH Ha NoABONKax (T.€. B MecTax
MOABONA BOAK K TpHOOpaM), TeMIlepaTypy BOOEI Ha BEIXOOE M3 NIpHbO-
pa caeayeT BHIYMCIATE 110 HOpMyJie

3,60
cG.o’

ﬁg = 0,92+

(4.5)

tBle = fBx (46)
Toe 4, — TEMIIEpaTypa BOABI HAa BXOJE B OTOMMTENBHHI npubop, °C;
Qnp, — DacueTHas TeIUIOBasg MOWIHOCTH Tpubopa, BT, ¢ — ymembHas
MaccoBas TeEIoeMKOCTh Boabl, KIK/(xT - °C); G, — KOMM4eCTBO (pac-
X0m) BOIEI, MPOXOISAIIE Yepe3 CTOSAK, KI/4; o0 — KOG HUITHEHT 3aTe-
KaHHMA BOMABI, YYMTHIBAIOIWLMI OO0 BOOBI, 3aTeKalomie# B mpubop, or
BCEH BOIBI, NIPOTEKAIONICH IO CTOSKY.

Konuecrso npoxosiiieit Yepes
CTOSIK BOIBI MOXKHO OTIPEIEIIHTD IO
tbopmyre

25

rue O, — oOuas Terurosas MOLI- a
HOCTb BCEX OTOIMTEIBHBIX IIpH-

60poB, MPUCOETUHEHHEIX K CTOS-
Ky, BT; . [, — TeMmneparypsl 1o-
IaBaeMoit (ropsuei) ¥ obpaTHOM
BOIHI B CHCTEME OTOILICHMA.

B 1npoToYHEIX CTOAKAX BCA BOOa
TONanaeT B OTOIMTENBHEBIN NpH-
60p, nosToMy K03 dHLMEHT 3aTe-
KaHWA O IPWHWUMAIOT paBHBIM 1,0.

Puc. 4.9. BapyaHTbI YCTAHOBKH OTOIH-
TeJBHBIX TPUOOPOB:
a — otkphrTad (B4= 1,0); 6 — oTxphiTas ¢
rnogoXoHuuxoM (pu 4 = 40 MM B, = 1,05;
npH A = 100 MM B, = 1,02); ¢ — ¢ MONHEIM
yKphITHEM (nipn A = 260 MM B, = 1,12; npn
A=150 mm B, = 1,25); 2 — ¢ mutkoM (B, =
=0,9); 1 — MOJOKOHHHK, 2 — YKPbITHE;
3 — peluerxa; 4 — wWHAT
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KoadduumeHT o 3aBHCHT OT COOTHOLIEHHSI JUaMEeTPOB CTOsKA, 3a-
MBIKAIOIIETO Y4acTKa, MOIBONOK Y CKOPOCTH BOAH B CTOsIKe. JJ1sT 0TO-
NUTEJILHBIX NPUOOPOB, MPHCOSANHEHHBIX K OMHOTPYOHBIM CTOSIKAM C
TIOMOIIbIO CTAHAAPTHBIX PATUATOPHEIX Y3ITOB, O H3MeHsieTcs ot 0,37 no
0,6 B 3aBHCHMOCTH OT YC/IOBHLIX TMAMETPOB MTOIBOIOK U CKOpOCTH, M/C,
BOJIbI B CTOSIKE.

J71s KaXIoro OTONUTENBHONO MPHO0Pa HEOBXOMIMMO BEIMHCIUTD TEM-
TIepaTypy BOABI HA BBIXOAE U3 NPUGOPA fyy,, PACCYMTATH TEMIIEPATYD-
HBIH mepernan Af,, TIOCJIe YeTo CleayeT ONpenesiTh TUIOTHOCTH TEIUIO-
BBIX ITOTOKOB BCeX NPUGOPOB, IIPUCOEAMHEHHEIX K OTOIHUTENBHOMY CTO-
sKy. JanpHeHInuit pacyer BeAyT N0 NPUBEIEHHBIM BHILIE dhopmynam.

KoHTponbHbIe BONPOCHI

1. KakuM Tpe6GOBaHUAM SOIKHEL YIORIETBOPAT OTOMHTEIbHbIE npubops1?
2. HasoBuTe OCHOBHEIE THITHI OTONTHTENBLHBIX npuOOpOB.
3. B KaKuMX ci1yyasix MPUMEHSIOT PETHCTPBI?
4. Kak¥MH peHMYILECTBAMM M HEIOCTATKAMH OBIafaioT paauaTopbl, KOH-
BEKTOPHI, peOpUCThie TPYObI?
5. Kak ycTpauBaloT HanmoJIbHOE OTOIUIEHHME U B YEM €TO MPEUMYLLECTBO MO
CPaBHEHHIO C JIPYTMMH OTOIHMTENbHbLIMM NpHGopamu?
6. Kaxue TpeGOBaHMS NPETBSBIIOT K PA3MENICHHUIO U KPETUTEHHIO OTOMH-~
TEJBHBIX IPUGOPOB?
7. Kak paccyuTHIBAIOT HEOOXOMHMYIO TOBEPXHOCTD HarpeBa OTOMMTENbHBIX
npuoopor?

8. Kak OTpene/isioT YHCHO CeKUMI YYTYHHBIX paaHaTOPOB B OTOMMTEILHOM
npubope?

fmasa 5

APMATYPA ¥ TPYBONPOBOAbLI CUCTEM
OTONMEHUA

5.1. Tpy6onposopaHasn apMarypa

VYeoBHoe 0603HAYEHME APMATYPHI BKITIOYAET B ce0s1 HOMED, KOTODLIH
COOTBETCTBYET BUY NPOMBIIUIEHHOH TPYOOIIPOBOAHON apMaTyphl, Ha-
MIpUMeEP: Kpassl IPOOKOCITycKHbIe — 10; KpaHbI U1 TPyOONPOBOIOB —
11; Bermwin — 14 u 15; xianaHel 06paTHbIE NOABEMHBIE 1 TIDUEMHEIE C
ceTKoM — 16, npegoxpaHuTeNbHEE — 17, peaykuuoHHBIe — 18, obpar-
HBIE ITOBOPOTHBIE — 19, peryaupyioiiue JaBjeHue, pacxol — 23; 3a-
Jermkkd — 30 u 31,

3a HOMepOM CJIEAYIOT OfHA WIN IBe OYKBBHI, 0003HAYalolIMe Mare-
pHaJ, U3 KOTOpPOro H3roToBjeH Kopiyc uanenua. HanpuMep: craib yr-
JlepogMcTas — ¢, JIETHPOBAaHHash — JIC, HEpX4BEIas — HX; YYyTYH
cephlif — 4, KOBKMI — K4Y; JIaTyHb, OpoH3a — JI; allOMHHHA — a;
TUIacTMacchl — I1; BEHMIUIACT — BII; dapdop — K; THTAaH — TH; CTeK-
JIoO — CK.

Hanee uayt umbpsl, 0603HAYAIOIIAE KOHCTPYKTUBHEIE OCOOEHHOCTH
W3IEHs B NpeNeiax JaHHOTO THTIA ¥ BUA npueoaa. OnHa WY TBE uug-
pHI f10cse 6YKB 0003HaYal0T HOMEP MOIENH (TIPHBOJ PYYHO# ¢ MaxoBU-
KOM); TIpH HaJIM4uy Tpex 1dp rneppas 0603HayaeT BUI NPUBOJA, 4 IBe
NOCAEAYIOIe — HOMEP MOACIIH. )

By npuBoga 0603HAYAIOT CIETYIOIMMHI THbpaMu: MeXaHHYeCKHHA
¢ HepeJaveit YepBAYHON — 3, IMUTMHAPUYECKOH — 4, KOHMYECKOH — 5;
NHEBMATUYECKU — 6; THIpaBINYeCKHit — 7; 3IeKTPOMAarHATHBIN — 8;
aJeKTpHYeCKuid — 9.

Ha MaTepuan YIUIOTHUTEJIBLHONH IOBEPXHOCTH 3aIIOPHOTO SJIEMEH-
Ta yKa3bLBAIOT MOCJHEIHKAE OQHA WIM ABe OYKBHI: JaTyHb, OpoH3a —
Op; cTalb HepXaBeooLas — HX; 6a06UT — OT; CTEJUIUT — CT; COp-
MalT — cp; KoXa — K; 300HHT — 3; pe3MHa — P, BUHHIUIACT — BH;
NpoyYKe TUIACTMACcChl — IT;, YIUTOTHUTENbHEIE TIOBEPXHOCTH 6e3 BCTaB-
HBIX Kojlell — OK.

Tpumep o603HayenHst: 3aaBrKkKa 30c766p. 3aech mdpsl 30 yKasbsa-
IOT Ha BMJ M3MEIVMA — 3aJIBIKKA; OykBa «C» 0003HAyaeT MaTepHal
KOpITyca — CTallb; IAGdPHI 76 XapaKTeprayloT pasHOBHAHOCTE 3aBHX-
KU, 6YKBHI «Op» ITOKA3BIBAIOT, YTO Marepual 3alloOpHOTO 3JIeMeHTa —
OpoH3a.

145



Ta6auua 5.1

Bunsi npueonos saasuxex (F'OCT 9698—86)

JluameTp ycnosHoro
npoxona Dy, MM

JlaBneuue
TernoHocurenst, MIla

Bux npusona

40...1600
200...2400
50...1200
50...600
15...800
100...200

Pyanoit vau snexTponpuson
DAEKTPOINpUBOL
»
Pyunoit
»
DAEKTPOTIPHBOL,

Npumevanue. IIpH TeXHHYECKOM 0BOCHOBAHUM 38BVXKKH U3TOTOBJIAIOT C ITHEB-

MO- HNH THUIPONIPUBOIOM.

Tabnuua 5.2

Pa3Mepbl, MM, 32BHKEK C BLIABMXHBIM mnuMHAeaeM (cM. puc. 5.1)

THn 331BUXKH

JaBnenue
TEMIOHOCHTEIA,
MIla

Pasmepsl
NMPACOCANHUTEIb-
HuIX uaHUEB

N ot O

L

=

a

2a

A AN

N
r=
oA

5 [

-V H
472

“%é’//,s.’/ ~

Al -
NV H -

F
I

;/4//’17/)}1;,)‘,—‘ 7 //////&/

=

Puc. 5.1. 3anBroKKH:

D

Dy

D,

€ JJIEKTPONPpHUBOAOM

KnvHosast ¢ py4HBIM
MPUBOAOM:
YyTyHHas

CTajirHad

IMapannensHas 9yryHHas:
C PYYHBIM IPUBOAOM

—
<

50 | 180
100 | 230
150 | 280
250 | 450
1,0 | 100) 230
2001 280
250} 450

0,4 | 50 [ 150
100 | 150
200 | 230
250 250
1,6 | 50 | 180
100 230
200 { 280
250 | 450
2,2 | 50 [ 250
100 | 300
200 | 350
250 | 450

350
525
720
1090
765
940
1255

260
568
1105
1225
480
680
920
1400
400
645
780
1280

160

240
320
140
140
240

100
120
360

240
2490
400
560

280
320
450

160
215
280
390
215
280
390

130
205
315
370
160
215
280
405
160
230
300
425

125
180
240
350
180
240
350

101
170
280
335
125
180
240
365
125
190
250
370

102
158
212
320
198
212
320

75
148
258
312
102
158
212
320
102
138
212
320
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4 — napaieNbHas ¢ 3MEKTPONPUBOIOM; 6 — KIHHOBaA C PYIHHM MPHBOLOM;
Konmblio; 2 — ¢iaHenw; 3 — KopImyc; 4 — IUNMHIENB; 5 — KPHIUIKA KOPTyCa;

11—
6 —

KPBIILIKA CANTBHAKA; 7 — MAXOBHK; § — PERYKTOD; 9 — anexTpoABHIaTeNnh; 10 — KIHH;

11 — nwck; 12 — 6onr c raitko#; 13 — canbHUKOBas Habuska; 14 — raiixa

Puc. 5.2. BeHTwm:

a — 3anopHbIA My$TOBHI; 6 — 3anopHbIH dmanuessi#t; I — Kopnyc; 2 — OTBEPCTHE;
3 — YIVIOTHHTENBHOE KOJMbLO; 4 — 30J0THHK; 5 — WIMHHISIE; 6 — KpblllKa; 7 — Ha-

KHaHAag Taiika; & — MaxoBuK; 9 — nonymydra; 10 — dnauer
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Ta6aunas.3

Paamepbi, MM, 3an0pHBX BeHTHIICH {cm. puc. 5.2)

ITapameTpnt
TEIUIOHOCHTENSA
Tun BeHTHAR ,[laBJ'ICHHe, TCMHCPa- Dy 1 H !
MI‘Ia Typﬂ, C!
He Gonee
MydToBhIii:
M3 KOBKOIO YyTyHa
15 kudx v 15kudp 1 50 65 | 210 | 202 25
80 | 2901 230 28
15x418x u 15k418p 1 50 151 90 | 110 12
25 1 120]-132 16
i 40 | 170 ] 164 | 20
15x418n 1,6 225 50 [ 200] 165 22
H3 CEPOT0 YyryHa
1548k 1 1548p 1 50 1519 | 116 | 14

25 | 120 148 | 18
40 | 170 | 177 | 22
65 1260 245 | 26
1548m2 1,6 200 151 90| 118 14
25 [ 120] 143 | 18
40 | 170 180 | 22
JIATYHHBIN:

151136k 1,6 200 (15[ 55| 8 | 12
25| 80 | 100 | 16
_ 40 | 110} 120 | 20
1513k 1 1523p 1 50 | 15] 55| 80 | 12
25 | 80 | 100 | 16
40 | 110 120 | 20

DraHUeBLIH ¢ KPBIIKOH 2,5 200 32 | 180( 210 | —
Ha pe3nbe 15k4166p 50 | 230) 235 | —

80 |310] 325 | —
M3 koBkoro uyrywa ¢ myd- 1,6 50 50 [ 160 165 | 22

To# M uandoii 15x4yllp

Puc. 5.3. TIpoOkoBrI€ KPaHBHI:

¢nanew; & — waiiba; 9 — raiixka

a — MydTOBbI calibHUKOBRI; 6 — (naHueBwit co cMaskoii; I — xopmyc; 2 — m?mn-
Hasf raiika; 3 — XBOCTOBHK; 4 — caJibHMKoBas HaGMBKa; 5 — npoGka; 6 — pyuka; 7 —

3anopnas apMaTypa npeHasHaveHa wis NEPEKPHITHS IIOTOKA, Iepe-
KJIIOYEHUS €r0 HaNpaB/IeHUs, H3IMEHEHU PAacX0a, JARTEHUS ¥ CKO-
POCTH B 3aBUCMMOCTH OT TpeGOBaHMI TeXHOJIOrMYeCKOro npoiiecca.

3anBuxku (puc. 5.1, Tabn. 5.1 u 5.2) ycTaHaBIMBAIOT Ha Tpy6o-
NpOBOJaX IIPU NOMOILH (IIAHIIEB.

BenTunu (puc. 5.2, tab. 5.3) KIaccHGHLMPYIOT MO CIeAYIOMM
NPA3HAKaM: MO0 KOHCTPYKIIMM KOPIYCa — Ha NpoxoOHbvie, yenoaoie U nps-

MOmoUHble; KOHCTPYKIMH KPHILKKU KOPIyCa — HA BEHTIM ¢ KpoluKor
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Ta6nuua 5.4
Pa3Mmepsl, MM, Kp2HOB {CM. pHC. 5.3)
IMapameTph TeTUTOHOCHTENS
I
Tun kpana JHasnenne, | Temnepatypa, D, L H
MIla °C, He 6onee
TIpobkoBsIil IPOXOTHOH
MYy(TOBLII TaTyHHBI:
0,6 100 15] 55| 65| 35
HarshkHO# 11110k alenl el 3
40 | 110| 120] 62
50 | 130 143| 75
i 1 100 10| 50}t 61| 22
CaTBHHUKOBEIN 111C6K 3] 55| %
20| 65| 90 | 3t
40 | 110] 168 79
50 11301 186 85
TIpobKoBELit TpeXX0m0BOI 0,6 100 251145 ;2732 gg
CATLHUKOBBIA (PaHLIeBhIi 40 12630 ol as
yyTyHHBIH 114186k 80 | 260
100 350|440 165
OnaHIEBLII CTAILHOM CO 1,6 100 50 | 250 41(; 1471
cmaskoit KCP-16 80 | 280 | 47
100 | 300 ¢ 535] 17
150|350} 710 21
149



AXXE

60
t ~ —
1

.

Puc. 5.4. JpoccenbHuiit perymupy-
IOLIMIt KpaH:

1 — xopnyc; 2— monymydra; 3 — 30107-

HUK; 4 — NpoKJIaZiKa; 5 — KpHILKa; 6 —

CIbHHUK; 7— 3anopHast raitka; & — LITOK;
9 — maxoBmk

Ha pe3vbe W C KPbIUKOU HO WNUAb-
Kax; Crioco0y YIUIOTHEHUS IITTHH-
JIeJI — Ha CANbHUKO8ble VI CUAbPON-
Hbie; CIIOCO0Y IIPHCOCTUHEHHS KOp-
Ityca K TpyGOIIpoBOIy — Ha ¢hian-
yeevle U Mygmogsie; KOHCTPYKIIMH
3alIOPHOTO 3IEMEHTa — HA mapes-
yamote U u2onbuanbie.

Kpauw (puc. 5.3, 1abn. 5.4)
B 3aBHCHMOCTH OT IABJICHHS MEX-
Iy KOpPIIyCOM M MpoOKOM. Iomu-
Pas’fensA0T HA HamsaANCHble, Canb-
HUKOebie M Kpawbvt cO CMA3Kol, a
O THITY COEIHMHEHMA C Tpy6O-
IIPOBOJAMH — Ha My@mosgbie u
daanyesnie.

O6paTHHE KiamaHBH
TIpPUMEHSIOT JUIS TIPeAOTBPAICHUSA
0GpaTHOro TOKa BOIHL B TPYOOMpO-
Bozax. OCHOBHEIM Y3JIOM 00paTHO-
To KJamaHa gBASCTCA 3aTOPHBIH
3JIEMEHT, KOTOPHIH TPOIyCKAaeT
BOJIy B OHOM HAIIpaBJICHHH M TIC-

PCKPBIBACT IIPOXOJ [IPU IBIKEHUM ee B 06PATHOM HaIpaBIeHUH.
PenNyKHHMOHHEEC KIamaHB MpeIHA3HAYCHB AT IOHUXKE-

HHA M TIOANEPXAHHS HA ONPENCICHHOM YPOBHE NARJIEHHI TEIIIO-
HocHTeNs (BoABl WM TMapa). KianmaHe! ycTaHABIMBAIOT Ha TOPU30H-
TaIbHBIX Y9aCTKaxX TPyOOIIPOBONOB B CTPOTO BEPTHKAIBHOM IIOJIOXE-
HUM PETYIHPYIOIHM MCXaHH3MOM (LIMJIMHAD C MaxOBUKOM) BHH3.
Jnana3oH HACTpOMKM nmaBieHHs
0,1...1 MITa. B 3aBHcuMOCTH OT pe-
IYIMUPYEMOIo MaBJIeHHSI B Kiala-
HaxX HCIIONB3YIOT ABE CMEHHBIE
NPYXHUHBL. HAa JaBjicHHe 0o 0,4 u
. no 1 MIa.

Perynmpyommune KpaHH
JPOCCENBHBIE TBOMHOM PEryIHPOB-
kn KPJI (puc. 5.4) npenHasHaue-
HBI U1 PEIYAHPOBAHUSA TEILIOOT-
a4l HaArpeBaTeILHBIX NIPHGOPOB
CHCTEM BONSTHOTO OTOIUICHHSA IIPH
TeMIIEpaType TeILIOHOCHTENS 10

Puc. 5.5. Onannessiit npegoxpaHu-

TENIBHBIH PHIYAXHO-IPY30BOii KIIANAH:

1 — dumanerw; 2 — xnaman; 3 — mwToK;
4 — privar; 5 — rpy3
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150°C u maBnenun 1 MIla.
IMpenoxpaHuTenbHB €

KnmanaHH (puc. 5.5) obecneun-

BalOT IPENOTBPAINCHHE aBAPHH B

cHcTEMax, paboTaolIMX B YCIOBUAX IOBHINEHHOrO maBiaeHus. Hpnu
TIOBHILIEHUH JaBJICHHS B CHCTEME CBEPX JOIYCTHMOIO MPEXOXPAaHH-
TEIBHBIM KIIAlIAaH aBTOMATHYECKH OTKPHIBAETCA M JaBICHHE I1ajacT.
Ipy CHUKEHWH NABJICHHS N0 YCTAHOBICHHOIO 3HAUYCHUA KJIallaH aB-
TOMATHYECKH 3aKpbIBACTCSH.

5.2. Tpy6onpoBoAbl CUCTEM OTONNEHUA

PexoMeHmaly 1Mo BEIGOpPY TPyO JUIS CHMCTEM OTOIUIEHMS U BHYT-
PEHHETO TEIUTOCHAOXEHHS TIPUBENCHBI B TadM. 5.5.

Jlnga cHcTeM BO3MYIITHOTO OTOIUICHMSI, BO3MYIUHEIX 3aBEC M IPYIrHX
[IEPHOMHYECKH PabOoTaOIINX YCTAHOBOK, €CJIM OHM MOTYT Hapyllath
CMIPABIHYECKYIO YCTOMYHMBOCTE TIOCTOSHHO HCHCTBYIOIMHX CHCTEM,
TpYGOIIPOBOILI OT PACTIPEACTHTEILHBIX KOJUIEKTOPOB K HEM 1IEIEC000-
Pa3HO IPOKJIAALIBATH Pa3IeIbHO.

CKOpOoCTh OBIDKEHHMS BOIOH B TPYOaxX CHCTEM BOASHOI'O OTOIUICHHMA
IIPUHHUMAIOT B 3aBHCHMOCTH OT JOIyCTUMOI'O YPOBHS 3ByKa B IIOMEIIEC-
HMH: IIpH ypoBHe Bhiure 40 0B — He bonee 1,5 M/c B 0OILIECTBEHHBIX
3MaHMSIX U NOMEIICHUSIX, He Goee 2 M/C B aIMUHHMCTPAaTHBHO-OBITO-
BHIX 30AHHSIX M TIOMEILICHHAX, He Ooyiee 3 M/C B IPOM3BOJCTBEHHBIX
3JAHUAX M IIOMEILEHUsX; IpH ypoBHE 40 1B 1 HXxe — 1o Tabi. 5.6.

Ta6nuuna 5.5
Pexomennauun no suiGopy Tpy6
TpyGel ¢ HapYXHBLIM AHAMETPOM, MM
TerutoHOCHTENB
60 u MeHee 6onee 60
T'opsivas Boja DeKTpOCBapHEIE DneKTpOCBapHbIe
Jlerxkue
HacerueHHmI 1ap DaeKTpOoCcBapHbBIE »
OGBIKHOBEHHBIE

Mpumevanus: 1. TorumHy cTeHku TpyObl cleayeT NPUHUMATE MaKCHMAIbHOR
Il pacyeTHOTO AMAMETpa TPYOhI C yYeTOM COEAMHEHMI Ha pe3bbe WM CBapKe.

2. OGLIKHOBEHHBIE W JIETKHME TPYOHI JOIYCKAETCS IPUMEHATL Ha Y4acTKax COeMHe-
HMit TpyGOIpOBOAOB ¢ apMATypOil M OTOMMTEIbHBIMU NMpUGOpaMu Ha pe3bbe, a Taxke
JULST THYTBIX Y4acTKOB TpYOOMpPOBOIOB.

3. DeKTpoCcBapHbie TPYOH!, NpeqHa3HadYeHHBIe 1T THYTHX YYacTKOB TpyOOmpoBo-
JIOB, a TaKxe [1a TpyOOnpoBooB Mapa AasneHHeM Bhiue 70 kIla, JomkHBI GRITH TEp-
M00GpaboTaHbIL.

4. Ins TpyGONpPOBOMOB fIPH CKPHITOH NMPOKIAnKe, a TAKXKe I 3JIEMEHTOB CUCTEMEL
OTOILIEHHA, BCTPOEHHEIX B CTPOMTEIbHBIE KOHCTPYKUMHM 3JaHHH, CIeAyeT INPHMEHATD
OOBIKHOBEHHEIE TPYOHI.

5. CoeIMHEHHNS CTANBHBIX 3JIEKTPOCBAPHEBIX TPYO CliedyeT BLITOJHATEL Ha CBapKe.

6. Inst ipeHAXHbIX ¥ BO3MYXOBBITYCKHLIX TPYOOIIPOBOAOB ClIEAYET IPUMEHSATH OLIMH-
KOBaHHBIE TPYOEL.
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TaGnuua 5.6
JomycTHMAS CKOPOCTb ABHKEHHS BOIBI

CkopocTb, M/c, Ipu Koa¢pHiIHeHTeE MECTHBIX COTIDOTHBRICHUN y3a
OTOIMMTENILHOrO MpUGOpa WM CTOSIKA C apMaTypoil, MPpUBEAEHHOTO
K CKOPOCTH TEIUIOHOCHTENA B TpYGe

JomycTHMelit
YPOBEHB 3BYKa B
MOMENIEHNH, 0b

5 10 15 20 30
25 1,515 | 1,1/0,7 | 09055 | 07505 | 0,6/0,4
30 1,515 | 1,501, 1,2/1 1,05/0,8 | 0,85/0,65
35 1,51,5 | 1,5/1,5 | 1,5/1,1 | 1,2/095 | 1/0,8
40 1,5/1,5 | 1,5/1,5 | 1,5/1,5 | L5/1,5 | 1,312

IIpuMmevanus: 1. B uncnurene npuBegeHbl OOMYCTUMEBIE CKOPOCTH TEIUIOHOCH-
TEeNA TIPY MPHMEHEHNH KPaHOB MMPOGOYHbIX, TPEXXOAOBLIX M ABOAHOMN pPeryINpoBKH,
B 3HaMeEHATe)Ne — NpH NPpUMCHCHHH BEHTWICH.

2. CKOpOCTb OBIDKCHHS BOABI B TPy6ax, NpOK/IaAbIBAeMbIX Y€pe3 HECKOJIBKO IOMe-
IMEHHH, CleXyeT ONpeaesaTh, IPUHMMAA B pacyeT: IIOMELICHHE ¢ HAUMEHBILHUM JOITy-
CTUMBIM YPOBHEM 3ByKa; apMaTypy ¢ HaHGONbINM KO2G(HIIHEHTOM MECTHOTO COIpo-
THBRICHHMS, YCTRHAWIMBAEMyl0 Ha MobOM yyacTke TpyDoNpoBoma, NPOKNAIBIBAEMOTO
4yepe3 3TO NIOMELIEHHE, TIpH JUTHHE Y4acTKa 30 M B 00 CTOPOHBI OT MOMEIEHHS.

CKOpOCTh IBHKEHHS TIapa B TPYOOIIPOBOIAX ClleIyeT IPMHUMATD TI0
Tabmn. 3.16.

Ilpu npUMEHEHMH HACOCOB CHCTEMEI BOISHOTO OTOIUIEHHS paccyu-
THIBAIOT HA HAaBJICHHE, PA3BMBAEMOE HACOCOM (KPOME HONMUTHBAIOLIMX
HaCcOCOB).

DKBHBAJIEHTHYIO HIEPOXOBATOCTh BHYTPEHHEH ITOBEPXHOCTH CTATBHBIX
TpyO CHUCTEM OTOIUIEHHMS W BHYTPEHHETO TEIUIOCHAOXKEHHA TIPUHUMAIOT:
uis Bompl ¥ mapa — 0,2 MM, KoHOeHcata — 0,5 MM; NpH Helocpen-
CTBEHHOM [IPHCOEAMHEHUH CUCTEM BHYTPEHHETO TEIUIOCHA0XEHMS IIpO-
M3BONCTBEHHBIX 3AHUH K TETUIOBOM CETH — COOTBETCTBERHO 0,5 1 1 MM.

TpybonpoBoasl CHCTEM OTOILIEHHS TPOKMANBIBAIOT OTKPBITO; IS
BEIMTOTHEHUA CKPBITOM MPOKIANKHA IOLKHO OHITh COOTBETCTRYIOIIEE
TEXHHUKO-3KOHOMIYECKOe 000cHOBAaHHE. ITpu ckphITOR TIpOKITaTKe TPY-
6ONpPOBOIOB IIPeIyCMATPHUBAIOT JIIOKM B MECTaX PaclojIOXeHHs pa3-
OGOPHEIX COETUHEHHUI U apMaTypEL.

B cucTeMax OTOIDIERHA TIPEAYCMATPUBAIOT YCTPOMCTBA AJis HX OTIO-
POXHEHHs. ApMaTypy ¥ IpeHaxXHEIe YCTPOHCTBA, KaK TIPaBuiIo, He cie-
JIyeT pa3MeliaTh B IOOMOMBHAIX KaHaNaX. CTOAKH CHCTEM 1apOBOTO OTO-
TUIEHUS, TIO KOTOPEIM 00pasyioluiics KOHZeHCaT CTeKaeT IPOTUB IBH-
XeHHU T1apa, IPOeKTUPYIOT BEICOTOM He 6oJiee 6 M. YKIIOHEI TpyGOIIpo-
BOIIOB BOIBI, Mapa ¥ KOHAEHCaTa HYXHO MPUHUMATE He MeHee (0,002,
a VKJIOH TapOlpOoBONOB IIPOTHB ABIDKEHMT mapa — He MeHee 0,006.
TpyGonpoBOAEL BOIH AOITYCKAETCA MPOKIARBIBATE 683 YKIIOHA TIPY CKO-
POCTH OBHKeHHUS BOOH B HUX 0,25 M/c 1 Bojiee.

Tpy6onpoBOAEI B MECTaX TepeceueHus MepeKphTHil, BHYTPEHHHX
CTEH ¥ MIEPEropoIOK IPOKAIBIBAIOT B THIE3aX U3 HETOPIOYMX MaTepH-
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as10B. Kpast rWiib3 JOJDKHBI HAXOMUTHLCA Ha ONHOM YPOBHE C IOBEPXHO-
CTSIMM CTEH, TIEPETOPONOK K TIOTONKOB, HO Ha 30 MM BRIILIE TIOBEPXHOCTH
YUCTOTO TONA. 3a30PHl ¥ OTBEPCTHs B MECTaX IPOKIAAKH TPYOOTIPOBO-
JIOB 3ae/ILBAIOT HETOPIOYHMHE MaTepuanaMu, obecriednBass HOpMYPY-
eMBIi ITPENes OTHECTOMKOCTH orpaxnenuil. ITpokranka wiy nepeceye-
HME B ONHOM KaHale TpyOOIPOBONOB OTOTUIEHMS C TPYOOIPOBONAMM
rOPIOYHX XHAKOCTEH, TApOB ¥ Ta30B C TEMIIEPATYpOil BCTIHINIKH 170°C
M MEHEE WY arpeCCHBHBIX TTApOB U Ta30B HE JOIYCKAETCA.

5.3. Ucnonb3oBaHMe MeTanmnononMmMepHbIX TPYS B cucTemax
oTonneHus

MeTtannononuMepHas Tpyba (pdc. 5.6) coyeTaeT B cebe crenyroume
JIOCTOMHCTBA METAJLTHECKOM ¥ TUTaCTMaccoBOM TPYO: 100%-Has KucJo-
POZOHETIPOHMLIAEMOCTD; KOPPO3MOHHasi CTOMKOCTb; OTCYTCTBHE M-
HepaTbHbIX OTIOXEHUH Ha CTEHKAX TPYObl; NONMTOBEYHOCTH (He MeHee
25 J1eT); MOpO30YCTOMINBOCTD; HANEXHOCTD PAOOTHI B YC/IOBUSIX [TOBbI-
LIEHHOH CeCMMYHOCTH, MOBBIILIEHHas IIYMOIIOITOIIAKINAS cnoco6-
HOCTB; YIOGCTBO TPAHCIIOPTHPOBAHUS; TEXHONOTMYHOCTE MOHTaXa —
TpYObI JIETKO THYTCS, TIO3BOJIAIOT OrHOATh 3/IEMEHTHI TIOMEILeHUM, He
TpebyeTcs ToYHasi TOATOHKA TMHERHEBIX pa3MepoB, MOHTAaX BBIlTOIHA-
eTCA HETIOCPENCTBEHHO (6€3 CBApKY, HApE3KH Pe3bObI) C obopynoba-
HMEM ¥ NIpHOOpAMK W3 CTAIHM, JIATYHM, IUIACTMAcC [IPH MIOMOIIHK CO-
e IMHUTENLHBIX JETaNEN.

Toccrpoit Poccun cBOMMM HOPMATUBHBIMY TOKYMEHTaMHU (CHull
2.04.05-91* u Csonom mpasun CI141-102-98) paspennur o CHCTEM
OTOTUIEHHMS! TIPHMEHSATD TPYOBI M JETANIN, M3TOTOBNEHHBIE U3 TIOMUITIIC-
Ha C YCOBEPHIEHCTBOBAHHOM MONEKYNIAPHOA CTPYKTYPOH (I1Bc), nonu-
npomunena (I1I1-3), X1opHpoBaHHOTO NONMBHHWIXIIOPHIA (XT1BX),
meTautornoniMepa (MIT), KoTophie OTBEYAKOT CRHUTAPHBIM HOPMaM. He-
KOTODBIE (bH3IMUECKHE XapaKTEPUCTHKH STUX TPYO NIPUBENEHDI B Tabmn. 5.7.

TIpMMEHATH META/UIONOMUMEPHEIE TPYOhI Pa3pelIEHO B CHCTEMAX
OTOIIEHHS, pacyeTHasl TeMIe-
paTypa KOTOPHIX He TIPEBHIMIAET
90 °C npu BaBIeHHH B Tpybax He
oonee 1,0 MITa. 3tu TpyoH MO-
ryr GHITh MCIONB3OBAHEL B CH-
CTEMaxX LEHTPAIBHOTO, MECTHOTO
OTOIUIEHUS XIIBIX, OOLIECTBEH-
HBIX, agfMUHHUCTPATUBHO-OLITO-
BEIX ¥ IPOMBILIEHHBIX 3MaHKH,
BHOBE BO3BOOWMBIX M PEKOHCTPY-  Puc. 5.6. KOHCTPYKIIMS META/LIONONH-
UPYEMBIX, a TaKXe A CHUCTEM MEpHO# TPYOBL:
TIOAOTPEBA TPYHTA B TEINHMIEAX H ] — ponustunen; 2 — KieeBoit cnoit; 3 —
OpaHXKepesax. METAUTHHECKAA YacTh (ATIOMIHHIT)
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TaGnuua 5.7

Du3nIeCKHe XAPAKTEPHCTHKH NONMHITHICHOBbIX, OMHIPONHNCHOBHX
H METALIONOAAMEPHBIX TpY(

IIpoKJTaibIBaTh METAUIONONMMEDHBIE TPYOBI B ITOMELIEHMSX Karero-

puH I o moxxapHoit ONacHOCTH, a TAKKe B MOMEIIEHHSIX ¢ MCTOYHHMKA-
MH TEIUIOBBIX HITYYeHH, MMEIOIMMH TeMIepaTypy NOBEPXHOCTH 60-
nee 150 °C, ne nomyckaercs. DTH TpyOBI HE MOTYT GBITH HCTOJB30BaHEL

03 3aLMTHBIX 3KPaHOB B MOMENIEHHSX, BOMHU3M KOTOPHIX BO3MONCGO
TIPOBE/ICHAE SIEKTPOIYTOBOH WM ra3oBOif CBApKK NPH aBapUItHBIX pe- -

MOHTHEIX paboTax. »
Tun 1py6 BBIGUpAIOT C ydeTOM YCIOBMIiA paboTe1 TpyGomposopa,

HaBJICHUA ¥ TEMIEPaTYPHI TEIUIOHOCHTES, HEOOXOMMMOTO CPOKa CITyX-~ |

GBI, M€CTa NPOKITAAKH TPYO M Ha3HAYEHMS MOMEIEHHSI.

IIpoKITanKy MeTaIonoiuMeEPHBIX TpyG CHCTeM OTOIUIEHHS, KaK
HPaBUIIO, BEITONHAIOT CKPLITON B IUIMHTYCAX, 32 3KPaHAMH, B LITPO-
Gax, waxtax u KaHamax. OTKpHITasg NPoKIanKa TPYO BO3MOXHA B Mec-
TaX, rie HCKIIOYAloTCs] MX MEXaHMYECKoe M TePMHYECKOE MOBPEXIe-
HHs ¥ TIpAMOe BO3[eHCTBHE yibTpaduoneroBoro wanyyeHus. Criocob
MPOKJIAAKU TPYO NOIXeH MpeIyCMaTpHBaTh BO3ZMOXHOCTD 3aMEHBI UX
TIpY PEMOHTE.

3amMoHoNTHNYMBaHKe TPYO (Ge3 KOXyXa) B CTPOHTEIBHBIE KOHCTPYK-
U1K TOIYCKAETCH B 3NAHHSIX CO CPOKOM ciyxObl MeHee 20 JieT Ipu
PacyeTHOM CpoKe CiyX0nl Tpyb 40 ner 1 Gosee.

IIpu CKpHITOl MpOKJIaiKe TPYGOMPOBOAOB CleyeT TpemycMaTpy-
BaTh BO3MOXHOCTB IOCTYTIa B MECTA PaCIOJIOXKEHMs pa3bOpHBIX COemH~
HEHUH 1 apMaTypEl IPY PEMOHTE.

CucreMy TeriocHabXeHHs HyXXHO KOMILUIEKTOBATD npuiopamMu aB-
TOMaTHUYECKOro PEryJMPOBaHMUs TIAPAMETPOB TEILIOHOCHTENS (TeMIie-
PaTyphl, NaBJICHUs) C LENBIO 3AlIMTH OT MPEBBILIEHMS JOMyCTHMBIX
x sHaueHuH. He nonyckaercs npiuMeHeH e MeTaLIONONMMepHDIX TPYO
B CHCTEMaXx C 3JIEBATOPHBIMH Y3i1aMu. TpySoIpoBoas! 13 METAJLIONOIIH-
MEPHBIX TpYO MOXHO TMPHMMEHATE TONHKO IOCHE 3aTIOPHOM apMaTyphl
Ha TEIUIOBBIX ITyHKTAX.

JUIst paclIMpHTENBHOTO, MPEIOXPaHHTEILHOTO, MEPENVBHOTO, CHT-
HaJIbHOTO TPYGOTIPOBOOB 3TH TPYOH MPAMEHSITh HEMB3. ;

CHCTeMBI TIEHTPATBHOTO OTOIUIEHMS, MOJHOCTHIO WIIH YaCTHYHO'
CMOHTHPOBAaHHBIE M3 METAUIONOMHMEPHBIX TPYO, NOIpa3Ie/IgIoT:,
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ToKasamen Eauanua 3HayeHHe NMOKA3ATeNs 11 TPy
HU3MEepeHNsa -
B¢ nri-3 XIIBX MI1
Monynsynpyroctn |  MIIa 600 800 3700 —_—_—
Kosdouument Br/(M-°C)| 0,41 0,24 0,14 0,45 |
TETUIONPOBOLHOCTH :

Ha CHCTEMBI HAITOJILHOTO OTOIUIEHHS, B KOTOPBIX METATUIONOIMMED-
HbIEe TPYOBI ABASIOTCA OTHOBPEMEHHO H HArpeBaTelIbHBIMU JIEMEHTa-
MH (C TeMIlepaTypoil TeIUIoHOCHTeNsl He Beiue 55 °C);

CHCTEMHI C TPYOOIpPOBOAaMM M3 METAUIONOMMEPHBIX TPYO M Ha-
rpeBaTe/IbHBIMM IIpHOopaMy (pagaTopaMH, KOHBEKTOPAMH) WIH B
KOMOMHALIMM ¢ CHCTEMOI KOHAWIIMOHUPOBAHMA BO3IyXa.

CHCTEMBI C METAUTONMOJIMMEPHBIMH TPYOaMH BBHITIOJHSIIOT C HILK-
Helt ¥ BepXHelil pa3BONKOM, OMHOTPYOHBIMH M ABYXTPYOHBIMH.

MertamiononuMepHble TpyOs! HesecoobpasHO MCIONL30BAThL B CH-
cTeMax:

C TOPU30OHTANBHBIMH ABYXTPYOHBIMH BETKaMH IJIst TPYIIISI Iapai-
JIEJIbHO-TIOCTIEAOBATE/IbHO MOACOSTHHEHHBIX OTOMUTEIbHBIX MPHOOpPOB
(puc. 5.7);

C FOPH30HTATBHBIMH OMHOTPYOHBIMH BeTKaMH AJIS ITOCIIEA0OBaTE b=
HO IOACOeMHHEHHEBIX MPUGOPOB (pHc. 5.8);

C pacmpefeTUTeIBHBIMHA KOJUIEKTOPAMH.

CKOpOCTh TEIUIOHOCHTENS B TPyOONPOBOgaX M3 TaKHX TPYO MOXKHO
npuHAMaTs Ha 20 % Goblle, YeM B CTANBHBIX TpyOoIlpoBoaax.

Terutosoit motok Q, BT, MeTAUIOMOJIMMEPHBIX TPYO MOXHO ompe-
JIeisaTh o dhopMyrne

mM(2-t) ml(t - ty,) ,
T 231g(da/d,) (/o) dy + (LIS/A)Ig(de/dy) + (1/ 0o ) ds

roe A — xo3¢@duuMeHT TerwonpoBonHoctd, Br/(M -°C); / — mwinHa
TpyOHl, M; ¢ — TeMIlepaTypa Ha BHYTPeHHE MOBEPXHOCTH TpyGompo-
Boga, °C; 1, — TeMIlepaTypa Ha HapyXXHOIf TOBEPXHOCTH TPyGOIIPOBO-
na, °C; d, — HapyXHbI# guaMmerp Tpyosl, MM; d, — BE{YI‘peHHPIﬁ IMa-
METD TPYOHI, MM; ¢ — TeMIIepaTypa TeIIOHOCHTENs, “C; £, — TeMIe-
patypa BozaywHo# cpensl, ‘C; o, -— ko3bduimeHT HapyXXHo# Term-
nootaauy, Br/(M?: °C); o, — K03 PHIMEHT BHYTpEHHEH TeILI00TAa-
yu, Br/(M?.°C). -

(5.1

Puc. 5.7. CucreMa OTOIVIEHMS C TOPH3OHTANIBHBIMHU JIBYXTPYOHBIMH BETKAMH JIJIsSt
Napajuie/IbHO-ITOCIEIOBATEIBHO MOICOSAHMHEHHBIX OTOIUTENBHBIX NTPHOOPOB:

1 — oTonuTeNBHEE OpHGOPH; 2 — BCTPOSHHBIE TEPMOPETYIATOPEI; 3 — MOKBapTHp-
HBII TEIU10BOi MyHKT
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PacyerHslit TemnoBoit moTok
IIPU CKPLITOH IPOKIIaaKe OAMHOY-
HBIX TPy, 3aMOHOJIMYEHHEIX B JIeT-
KOM G€TOHE ¢ IIacTUPUKATOPOM,
yBenuuuBaercs B 1,1—1,15 pasa.

ITpu npoxnanke Tpy6 B cTaH-
JapTHBIX 1UTpobax, LIETVKOM 3arof-
HEHHBIX CaMOTBEpAEIOUIEl TTEHH-
Puc. 5.8. Cucrema oToIwIeH s CTOPH-  crof M30JSIHEN, TEIUIOBOH I10-
3O0HTANBHEBEIMH O,I(HO'I'pyﬁﬂbIMI/l BETKa- TOK prG CHIXAETCS B clyuae pas-
MM JULil TIOCTIENOBATENBHO COSIMHEH-  yreryienys B HapyXHBIX CTEHAX Ha

HBIX OTOIHTE/IbHBIX IPHOOPOB: 15...20 %, BO BHYTPEHHHMX nepe-

1 — oronurenbHble npUGOpHI; 2 — BCTPO- - TOPOIKAX ’_ Ha5..10%
€HHbBIC TEPMOPETYISITOPLI .
Ilepen Havyanom MOHTaxa Tpy-
i 60npoBoNOB 11e/1eC006Pa3HO BHI-
TOJIHUTE CIIENYIONIHE TTOATOTOBHUTENBHBIE OMEPAIIN:

0TOGPaTh TPYOLI M COENUHUTEIILHBIE JETAIH, MPOLUEAIINE BXOTHOH
KOHTPOJIb;

PasMETUTDL TPYOY B COOTBETCTBHH C MPOCKTOM HIIH ITO MECTY C yae-
TOM MPHUITYCKa Ha MOCIEAyIOmy 00paboTKy MpH MaKCUMATbHOM MC-
TI0JIB30B2HUN MaTeprana Tpy6. PasMeTka Tpy6 MOXeT GBITh ocylecT-
BJIEHa CT2HA2PTHBIMH MEPUTESIBHEIMH MHCTPYMEHTAMU: U3MEPHUTEh-
HOM JIMHENKOM, CKIaNHBIM METPOM, PYJIETKOM, a TaKXe CIEIMATbHO
MI3rOTOBJICHHBIM 1aGIOHOM M Pa3METOYHBIM TPUCTIOCOGTEHHEM;

KapaHIalloM MIIM MapKepOM HaHECTH Ha IIOBEPXHOCTh TPYGHI pHC--
KM [t paspe3k. HaneceHue 11 3T0# Lie/IM uapanyH WIH Hafpe3oB

HEJOIYCTHMO.
Pa3spesky Tpy6 npousBOIST B COOTBETCTBHMHU C pa3sMETKOM HOXHU-
amMy oz yrioM 90° K ocu TpyGHl, He KOIycKas CMSITHSI TPY6hI U 0bpa-
30BaHIA 3ayCeHUEB. OTKIOHEHME TIOCKOCTH Pe3a He NOKHO MPeBbl-
1arTe 5°,
1A ycTpaHeHMst TOrPeLTHOCTEH HEOGXOIUMO OCYLUECTBIIAThH KaIu6-

POBKY KOHIIOB TPY6 ¢ MOMOIIBIO pa3sBepTKU. OBATBHOCTh TOPLIOB TPYO -

JIOJDKHa OBITE He 6omee 1 %.
IToce OKOHYAHMS MOHTaXHBIX PaGOT MPOBOASAT MCHBITRHUE CH-
CTCMBI Ha FePMETUYHOCTb IIPU AABJICHHHM, TPEBHIIAIOMEM pabodee B

1,5 pasa, Ho He meHee 0,6 MIla. Temmneparypy BOmE NOJACPXUBAIOT

MOCTOSTHHOMA.

IIpuM moaroToBUTEIHHBIX paboTax mepen THIPAaBIMYECKUMU UCHBI-
TaHUAMU CUCTEMBI HEOOXOOHMMO:;

OTKJIIOYUTH (BPEMEHHO CHATH) IPEAOXPAHUTETbHEIE KJIanaHel, pe-
TYTMPOBOYHBIe KIATIaHBI, NATYMKU U APYTYIO apMaTypy, €ClIM €€ AOIy-
CTUMO€ [aBlI€HHE MeHbUIE MPOGHOTO MaBIEHUSA,

Ha MECTO CHATBIX 3JIEMEHTOB IOCTABUTD 3arNTyIIKH MM 3alIOpPHbIE

KilanaHbl, AONYCTUMOE IaB/ICHUE Tl KOTOPBIX GONbIIE MpOGHOTO AaB-
JIeHUS;
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MOIKITIIOYNTE K CUCTEME MAHOMETP C TOYHOCThIO uameperus 0,01 MITa.

ITpH OTKPBITHIX BO3MYXOCITYCKHEIX YCTPOICTBAX CHCTEMY 3aIIOTHSIOT
BOIOM MEUIEHHO BO U306exKaHUe 00pa30BaHUA BOZAYILHBIX 1u1p0601(.

TuapapMuecKue UCIIBITAHUA TPOBOISAT ITPU MTOCTOSHHOM TeMIIepa-
Type B iBa 3Tamna:

1-it 3Tam —B Tedenne 30 MUH ABAXAbl MOAHUMAIOT OaBJICHUE IO
pacyeTHOro 3HauYeHus ¢ UHTepBaioM 10 MuH. B nocnenylomue 30 Mux
MafieHHE OaBJICHHS B CHCTEME He NomkHO npeBbiniars 0,06 MIla;

2-i1 3Tam — B IMOCJEAYIOIIME 2 ¥ TaleHWe DaBieHUs (0T AaBlie-
HMS$, JOCTUTHYTOTO Ha 1-M 3Tame) He NO/DKHO GBITh GoJbllie, YEM Ha
0,02 MI]a.

IM'mppasmuyecKoe NCTIHITAHUE CUCTEMBI HAIMOJIbHOIO OTOIIEHHUA 1PO-
BOIAT JO 3IMBKHM TpyGonpoBomnoB GeToHoM (pacTBopoM). Terutosoe
VCMBITAHUE HAIOJBHEBIX CUCTEM OTOIUIEHMSI U3 METAJUIONOJUMEPHBIX
Tpy6 BBIMOJHAIOT ITOC/IE TOrO, Kak OETOH OKOHYATENbHO 3aTBEPAEET,
T.€. yepe3 20...28 gHeit. Mcnibrranusd ciaenyeT Ha4HHATD C TEMIIEPATYDHI
TerroHocuTenA 25 °C, exXXeJHEBHO YBEIMINBas TeMiepaTypy Ha 5 °C o
TEX TOp, MOKa OHa He OyJeT COOTBETCTBOBATh MPOEKTHOMY 3HAYEHMUIO.

KOHTpOonbHbIe BONPOCHI

1. Kakast apMaTypa IpUMEHsIeTCs B TPYGOIIPOBOIAX CHCTEM OTOTUIEHHsA?

2. Iyt 4ero mpexHa3HAYEHB! PEXYKLIMOHHBIE M NPEAOXPaHHUTEIBHEIC Kla-
TIaHgBI?

3. Kaxute TpyObl IIDUMEHSIOT B CHCTEMaX OTOIUIEHHA?

4. B Kakux cayyasx 11eJiecoo6pa3sHO MCIIONb30BaTh I CHCTEM OTOTLUIEHUSA
METAJLTONOIMMEPHEIE TPYObI?

5. Kax onpeaensiior TeryioBOM MOTOK METAUIOMOIMMEPHEIX TPY6?

6. Kak v3MeHseTcs TeIUIOBOi IIOTOK IIpH NpoKiaake Tpyd B jerkoM 6ero-
HeE, B HAPYXXHBIX CTEHAX M BO BHYTPEHHHX IIePeropoaKax?

7. Kak npou3BOAsT MOHTaX METAUIONOIMMEPHEIX TPY6?

8. Kak Ipon3BomAT HUCIIBITaHUA TPYOOIIPOBOIOB CHCTEM OTOIUICHHS nocie
MOHTAXa M peMOHTa?




FmaBa 6

TPEBOBAHUA K BO3AYXY PA3JTUYHbIX
NPOM3BOACTB U HOPMATUBHBLIE NMAPAMETPbI
MWUKPOKITUMATA AN PACYETA BEHTUNALUMN

6.1. OcHoBHble napameTpbi aTmocdepHoro Boaayxa

l'azoBas oGonoyka semmu — aTMocepa — ABIsSETCA YacThIO G1o-
cheprl. OHa umeeT Maccy 5,14- 101 T ¥ cocTouT u3 75,55 % asora,
23,1 % xucnopona u 1,35 % MHEPTHBIX M IPOYMX I230B. COOTHOILIEHM
KOJIMYECTB 3THX KOMIIOHEHTOB B aTMOC()EPHOM BO3IyXe CTAGWIBHO.
Kpowme Toro, B aTMocdepHoM Bosmyxe Beerma COIEPXHTCS HEKOTOPOe
KOIMYECTBO BOASAHBIX IMApOB, KOTOPOE MOXKET M3MEHSThbCS B 3Ha-
HHMTEIbHBIX pefesiaX. CMech CyXOro rasa ¢ BOASHHIM NApOM Ha3hIBa-
YOT 6AAXCHBIM 2A30M WIIH 61aHCHbIM 6030yxoM. KaXIbIit Ta3, B TOM Ync-
JI¢ ¥ TIap, BXOISIUMA B COCTAB CMECH, 3AHMMAET TOT 3Xe 0GBbeM, YTO U
BCSI CMECh, MMEET TeMIIEPATYPy CMECH ¥ HAaXOIUTCS TI0J CBOMM TIap-

HMATBHBIM JaBICHHEM p;, Ila, KOTOpoe ONpeseNsoT Mo ypaBHEHHIO
Kraneitpona:

p,. = —‘ = —'—RT’ (6. I)

rne M; — Macca i-ro rasa, Kr; R — yHHBepcalibHas ra3osasi IOCTOSH-~
Hasi'[B cucteme exnanu CH R = 8,314 10° Ix/(xMoms- K)]; T — tem-
nepatypa cMecH, K; V — o6rem cmecu, M3; p; — MOJIEKYJIsSIpHAsi Mac-
ca rasa, KI/KMONIb, V; — KOJMYECTBO MOJNEH i-ro rasa, BXOJSILIETO B

M,
COCTaB CMecH | v; = =L |,

Wi
OtHolueHnue Macchl raza M; K 06beMy cMecu V HaswIBaOT KoHyeH-
mpayuell ©; TAHHOTO rasa B CMECH.

CyMMa napIMaTbHEIX JaBNeHMI ra30BbIX KOMIIOHEHTOB CMecH pas-
Ha TIOTHOMY JABJICHUIO CMecH (3aKoH JlalbToHa):

P=p+p+p+.+p =) p, (6.2)
i=l

TOE n — YUCJIO KOMIIOHEHTOB CMECH.
158

Bapomempuueckum daerenuem aTMOCHEPHOIO BO3IYyXa ps HA3BIBAIOT
CyMMY MNapUMANbHBIX JaBIEHHH CyXOfl ero 4acT (p.,) M BONSHOTO

napa (P, q):
P6= Pen+ Pon- (6.3)

BapoMeTpHyecKoe TaBlicHHe H3MepsIoT B ITacKassx.

3HayeHHe TIapLHAILHOTO JARICHUS KOMIIOHEHTa CMECH B COCTO-
STHWM [TOJTHOTO HACHIIEHHS HA3HIBAIOT NAPYUAIbHHIM Oa6AEHUEM HACDL-
WeHUA Py, WIH YNpy20Cmbio HACIEHHO20 hapa.

CMech, COCTOSILLYIO M3 CYXOro BO3LyXa M IIEpErpeToro BOISHOTO
Tapa, HashIBAIOT HEHACHIUEHHbIM BAANCHBIM 6030YXOM, A CMECH, COCTO-
SILEYIO M3 CYXOTO BO3MYXa M HACHILCHHOIO Napa, — HACbIUEHHbM 6AaAHC-
HbIM 8030YXOM.

Ommuocumensias eaaxcHocrns @, %, TTApOBO3AYLIHON CMECH IIpe-
cTaBisieT coGoi OTHOIIeHHe KOHLIEHTpallMK BOISHOIO Mapa HeHachl-
LIEHHOTO BO3AYXa K KOHUEHTPALMH BOISHOIO [Tapa HACHIUEHHOIO BO3-
JIyXa TIpH OXMHAKOBHIX TeMIIepaTypax Y JaBIeHUsX:

0=-20100=-L2100, (6.4)

wn.n pn.u

IIe ®, — KOHIEHTpalus BOIIHOIO I1apa HEHACHIIEHHOrO BO3AY-
Xa, KI/M>; 0y, — KOHIIEHTpalMsl BOJSHOIO Iapa HachIILEHHOIO BO3-
nyxa, KI/M>, py ¥ Py, — COOTBETCTBEHHO MAapUHATBHEIE XABICHHSA
HEHACHLUIEHHOTO ¥ HACHILEHHOTO Tapa MpH TeMIepaType MapoBo3-
JYHIHOU CMECH.

Jins HackeHHOro Bo3ayxa ¢ = 100 %. OTHOCHMTENBHYIO BI2XHOCTD
BO3/IyXa B MIOMEILEHNH HOPMHPYIOT; [UIsl OGIIECTBEHHBIX M XIWIKIX I10-
MELICHUI OHa CYWTaeTcs AOMycTMMOi B auamasoHe 30...70 %.

KomgecTBo BOISHOTO Mapa, MpUXOOAIUerocsi Ha 1 KT cyxo# 4yacTH
BJIRKHOTO BO3/yXa, HA3bIBAIOT &1a20co0epicanuem 6o3dyxa d, T/kr, cy-
XOTO BO3MIyXa:

d= MB.H/MC.B’ (65)

rae M,, — Macca BOOSHBIX TapoB, T; M., — Macca Cyxoro Bo3ayxa.
Hcnonw3ys ypaBHeHHe KianeiipoHa, MOXHO 3allMCaTh:

d = Henlen (6.6)
Hepler

THE Wy, — MOJEKYJIAPHAs Macca BOISHOIO apa; p,, — €ro napuuaib-
HOE IABJIEHHUE, W, — MOJIEKY/ISIPHAsI Macca CyXOTo BO3[yXa; p., — €ro
IIapLHAIBHOE JABIIEHHE.

ToncTaBuB COOTBETCTBYIOIIME 3HAYEHUS MONEKYISPHBIX Macc C
ydyeToM opmynsl (6.3), moTyduM
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18
d= 5‘&"1000 = 621pn.n/(p6 - pn.n)’ (67)

Des

T.€. Ha BIarocofiepXaHue BO3AYXa BRIUAET OapoMeTpHUECKOe JaBIeHUE,
MPY KOTOPOM HaXOMUTCS BO3LYLIHO-IIAPOBAsl CMECh.

Ilnomnocms énaxmcrozo 6030yxa p, KI/M>, TIpeacTaBisieT coboit OT-
HOIlIEHME MAacCChl BO3OYLIHO-IIApOBOM cMecu M, Kr, K o0beMy 3Toi
cMecu ¥V, M3

M
-

ITnoTHOCTH Ta3a MpPsAMO MPOIOPLMOHANBHA €r0 JaBIeHKIO ¥ o6paT-
HO IPOIOPLIMOHABHA TeMMiepaType. [ 10THOCTE BIAXXHOTO BO3IyXa BCEr-
Jla MEHBIIIe INIOTHOCTH CYXOTO BO3IyXa, TaK KaK MOJIEKYIspHas Macca
rmapa MeHbllle MOJeKYISpHOH MacCHl BO3IyXa.

Yoeavnas maccosan menasoemxocms eaaxcrozo 603dyxa (IIpU MOCTO-
STHHOM JIaBJIEHUH) Mpencrapiasier co0oil KOJIHMYECTBO TEIUIOThHI, KOTO-
poe HYXHO 3aTpaTHTh WIS TOr0, YTOGH HArpeTh Ha OMWH rpagyc 1 xr
CYXOHM YaCTH BIIAXXHOIO BO3MyXa ¥ MPUXOASIIEECS Ha ero JOMo Koau-
YECTBO BOASHBIX MTAPOB:

p= (6.8)

Cp = Cop ¥ Cpnd /1000, (6.9)

rie ¢, — YyaenabHas MaccoBas TEIJIOEMKOCTh CYXOro Bo3lyXa, paB-
Hast 1,0048 xIx/(xr-K) (cpenHsas IUisi TeMIiepaTyp B HHTepBale
0...100°C); ¢, — yHeNpHAs MacCcoOBasl TETUIOEMKOCTh BOASHOIO I1apa,
papHas 1,8068 xIIx/(xr-K); d — mparocomepXaHue BO3IyXa, I/KT.

Yoenbnoii obsemnoli mentoemxcocmoro 81axcHO20 6030yXa Ha3BIBAIOT
KOJINYEeCTBO TEIUIOTH, KOTOPOE HYXHO 3aTpaTUTh, YTOOH HAarpeTh Ha
onuH rpamyc 1 M3 BraxHoro sosmyxa. ITpy 6apoMeTpHYECKOM JaBie-
Huu 1000 kI1a u Temnepatype 0 °C ynenbHas o6peMHast TETUIOEMKOCTD
BITAXHOTO BO3AyXa cocramuger 1,29 xJIx/(M3-K). TIpn U3MEHEHUN TEM=
TepaTypel ¥ AaBleHWS YAeAbHAad 00heMHAd TeILIOeMKOCTh BIAKHOIO
BO30yXa MEHSIETCS MPONOPLMOHATBHO 00beMHOK Macce, IIOITOMY IIpH
OfIpefieIEeHUH PacXof0B TEIUIOThI HA HAarpeBaHue Bo3myxa (Wil ero ox-
NaxneHue) ejiecooOpasHee I10Ib30BAThCS YIETBHOW MaccoBOM Ter-
JIOEMKOCTBIO.

YoensHoe mennocodepxcanue cyxozo eo3dyxa, JIX/xr,

I=c,T, (6.10)

e T — TeMnepartypa Bo3oyxa, K.
Yoeavnoe menaocodepicanue nHackiuennoeo napa, Ix/xT,

Lin=Titr=c¢,Ty+r, (6.11)
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rne I, — ynenpHOe TeryocojepXaHue XKUAKOCTH, JIXK/KT; r — VIenb-
Hast TeTUI0Ta ucnapedus, JAX/Kr; ¢, — yleabHas TeI0eMKOCTh XU -
xocti, Ox/(xr-K); T, — temneparypa Xumkocru, K.

YIEenpHYIO TETLTOTY UCapeHust, KX /KT, Ofpelle/isiioT 110 SMITUpU-
yeckoii dopmyne M. . ®unpheepa: r = 2500 — 2,38 T,.

B cucreme emuHmnt CHA ocHOBHOe ypaBHEHME TS OTIPENeIeHHs YAETb-
HOTO TEIMOCOMAePXAHUA (IHTATBITAY) RIAXHOTO BO3MyXa MMeeT BU,

Ty = 1,0057 + (2500 + 1,8068)d - 10-. (6.12)

B 1918 r. 1. K. Pam3uH, McHonb3ys ypapHenue (6.12), npemmoxus
I— d-nuarpaMMy, KOTOPYIO YCITENTHO ITPUMEHSIOT IO HACTOAIIETO Bpe-
MeHM JJIS OTpeleNeHus YIeIEHOTO TEeITIOCOnepXaHus BIaXHOIO BO3~
IIyXa B 3aBUCHMOCTH OT TeMIIepaTyphl 11 KOJIMYeCTBa Biary B HeM. JJuar-
pamMMa, nepecyuraHHad JI. B. IleTpoBEIM MpUMEHUTEIBHO K CHUCTEMeE
enviaul] CH, mokasana Ha puc. 6.1. 3a Haya10 OTCYETa YAENBHOIO T -
JocoNepKAHMA BIAXHOro Bo3ayxa ( [, = () YCIIOBHO TIPUHSTO YIENb-
HOe TeTUIOCOMepXKaHKe BO3ayXa rpu teMmeparype 0 °C. D10 o3Hayaer,
qTO MpH TeMiepatype Hike 0 °C ero yIeapHOe TeIUTocouepKaHe MO-
KEeT HIMETh OTPUIIATEIBHOE 3HAYEHHE, '

JuarpaMMa rmocTpoeHa B KOCOYTOJIbHOH CHCTEME KOODIMHAT C YT-
oM Mexay ocssMu 135°, TIpu mocTpoeHUM TAArpaMMbl IIPUHSATHI Clie-
IYIOLOIWE MaCIITabBL: I VIENTBHOTO Terviocodepxanusa [ 1 ¢M coort-
BeTCTBYeT 2 KIX/KI CyXOTO BO3MyXa; Ui BiIarocouepxaHud d 1 cMm
COOTBETCTBYET I I/KT CYXOT0 BO3AYX; JUIs MAPLMATBHOTO RABICHHMS BO-
asiHOro mapa 1 oM coorsercrayer 0,2 KH/M?.

C TTOMOILBIO 3TOM JUATpaMMBI Ha OCHOB2HMM OBYX JIIOOBIX M3BECT-
HBIX [TAPAMETPOB BO3IYXa MOXHO HAMUTH U OCTALHEBIE €TI0 MTapaMeETPhL.

* Touxoui pocwi t, BIaXHOrO BO3IyXa HA3BIBAIOT TEMIIEPATYPY, O KO-
TOpO¥ HYXXHO OXJIATUTh HeHAChILEHHHIH BO3AYX, YTOOBI OH CTANl Ha-
CBHIILEHHBIM IIPY COXpPaHEHMM IIOCTOSHHOIO BIarocofepXanus. YToObl
ONpPeIeIATh: TOYKY POCHI BIAXHOIO BO3AYXa C 3afaHHBIM BIarocojuep-
KaHUeM d, CieayeT BBIYUCINTE MAPIUATBHOE JABIeHe BOASHOIO Mapa
Py TIO BHITeRawIne# u3 (6.7) dopmyre

—__dp 6.13
Pon =621+ ) 613

3aTeM 110 CIpPaBOYHHUKY, CONEPXKAINEMY TaOHITLl TAPLIMATBHOTIO AAB-
JICHHS HACBILICHHS P, BOUSHBIMK ITApaMH BJIAXHOIO BO3IyXa, HAXO-
IISIT COOTBETCTBYIOIYIO TEMIIEPATYPY HACBHIIIIEHMSE — 3TO ¥ GYIET TOYKA
POCEHL.

Temnepamypoii MOKpPo20 mepmosMempa 1,, Ha3HIBAIOT TEMITEPATYPY, KO-
TOPYIO MMeeT BIAaXKHBII BO3MYX Ha CTaIuH [TOTHOIO HACHIIIEHUS B IIPO-
LeCCe UCTIapeHust BOIBI 0€3 ITOABOAA TEIUIOTH U3BHE IIPH ITOCTOSTHHOM
TETLIOCONEPXKAHMH.

6 Cubuxun 16 1




I/ITaK, OCHOBHBIMH ITapaMETpaMH COCTOSTHHUSA BJIAXHOTI'O BO3NYyXa,

o

JICBAHWUA MX BEPXHMX OTACIIOB H JICTKUX, ICH-

o

XapaKTCPHU3YIOHIMMH €T0 TCIIOBBIE M BJAXHOCTHBIE CBOMCTBA, SIBJISA-

i, aKKyMYJIATO-

o

)

YEPE3 OBIXATCJIBHLIC ITYTH, KCITYTOYHO-KHIICYHBIA TPAKT, KOXHBIE I10-

00JI0UKH Kabejie

poOB, IIoMnaaast B OPraHU3M BMECTE C BIABIXa€MBIM BO3IYXOM, BBI3BIBACT

U3MEHEHH B HEPBHOM CHCTeMe, KPOBH, JIBIXaTeJTbHAEIX IyTax. HesinoBu-
Thle TIBUTM OKA3BIBAIOT BpENHOE BO3AEHCTBHC Ha ALIXATEILHBIE IIYTH,

Ha YIJ1Iepa3MOJIbHBIX YacTKAX U Ap.).

60.

CTBYIOT Ha KOXY, I1a3a ¥ yim, ITomnaxas Ha CTU3UCTYIO 060JI0UKY HOCa, -
B TpaxeH OPOHXOB, TBUTb BEI3BIBAET Pa3HOOOpa3HbIe peaKIlHy B 3aBHCH-
MOCTH OT €€ TIPOUCXOXICHHS. B pesynsrare pa3zBUBAIOTCS OCTPHIE U XPO-

HAYECKHE PHHMUTHI (HACMOPKH). 3alepXHBasiCh B ARIXaTEIbHBIX MYTSX,

[BUTE BEI3BIBAET KaTaphl GPOHXOB, OPOHXHANBHYIO ACTMY.

SABJIAIOTCA MPUYNHOH 34

PeMyCMAaTPHBAIOT MEPONPHSTHS, 0GECTIEYHBAIOLIHE YCIOBHS

HBIX, MTATCHHBIX K KYSHCUHDBIX IEXaX.

YenoseK YyBCTBYET ce6s1 HOPMATBEHO, €C/T BOBIXaeMBIf MM BO3MYX He
TTo BO3mEMCTBUIO Ha OPTAHM3M YeJIOBEKA PasIMYAlOT IIbLUTH SIOBH-
THIE (TOKCHUHEIE) U HESITOBUTHIC (HETOKCHMHEIE). SITOBHTHE IIBLUTH BEI-
3BIBAIOT OTpabieHne. HampuMep, CBHHIIOBAs! MBUTL, 00Pa3yIOLAsCs TIPH

paMeTpsl [ ¥ d MOTYT H3MEHATLCS TIPOMIBONILHO, HE3aBUCHMO APYT OT

JIpyTa, 8 KAKIOMY KOHKPETHOMY UX COYETAHMIO COOTBETCTBYIOT OIIpe-
6.2. Buabl BpeAHbIX BLIGPOCOB M X BO3AENCTBHE HA YelNlOBeKa

COIEPXUT BPeHBIX JUIA OPraHM3Ma NBUIH, TIapoB M ra3oB. Bpembie Ipu-

MECH, COAepXKallMecs: B BO3MyXe, MOTYT IIPOHMKATE B OPTaHH3M YeJIOBEKA
KpoBHL. [IpH cO3AAHMH HOBBIX M MOJEPHHW3ALMH CYIIECTBYIONIHX TIpes-

[IPUSATHIA 1T
JUT HOPMATTLHOH paboTEI, MPH KOTOPHIX BO3AYX OUMHIAETCS OT BpPEIHBIX
npuMeceit. Ho ecTs ellie TeXHOMOrM4IECKHE MTPOLECCHI, COMPOBOXIAIOTIH-
ecs BhIeJIeHAEM BPEHBIX BEHIECTB WIH BEITIONHSAEMbIE B YCIOBUSIX IIOBBI-
LIIeHHBIX 3aMBbUIEHHOCTH M 3aTPSI3HEHHA BO3MyXa (B 3eMJICTIPUIOTOBHTENb-
td

OIHMM M3 CaMBIX PaclPOCTPaHEHHEIX BPeAHHIX BEHIECTB ABIFET-
CSl TIBUTh — MeJIKME YacTULBI TBEPJOTO BEHIECTBa, CITOCOOHEBIE HaXO-
JTUTHCSI B BO3yXe BO B3BELIEHHOM cocTosTHuM. ITEIIL o6pasyercss mpu
CTPOMTENBHHEIX paboTax (pa3bopKe cTapHIX KOHCTPYKLUIA, ApoGieHUN
KAMHS ¥ APYIMX CHIPbEBHIX KOMITOHEHTOB), TPAHCIIOPTHPOBKE CHITTY-

paMeTpHI BIAXHOTO BO3MyXa MCIIONB3YIOT ITPH PacyeTax CHCTEM BEHTH-
YHX TPY30B, 006paboTKe TBEPABIX METAIVIOB, IIEpErpy3ke YIiif M T.I1.

MOMETpa f,, TapHHalbHOE JaBICHHE BOISHOTO 11apa Dy, NPUYEM I1a-
JIAUUM 1 KOHOULUOHUPOBaHHA.

CUTCJIBHAsA BJIAXHOCTb ¢, TOYKa POCHI tp, TEMIIEPATypa MOKPOTIQ TEP-
H3rOTOBJICHHH 1 PEMOHTE CBMHLIOBOU O

OTCS: TeMIIepaTypa ¢, BaarocoaepXxanme d, Temioconepxanne I, oTHo-
OeNleHHBIE YUC/IOBBIE 3HAYEHHS BCeX OCTANBHEIX [TapaMeTpoB. DTH Ia-
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BpemHocTk BO3IEHCTBUS BALIXaeMOI MMBUTH 3aBHCHT OT €€ KOJIH4Ye-
CTBa, pasMepoB, (POPMEI NMBUIMHOK M MX XMMHYECKOTO cocTaBa. Me-
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KHe NBUIMHKY pasMepoM 0,1 ...0,2 MKM Ha3BIBaIOTCS HBIMOM. B nerkux
OHM He 3alepXUBAIOTCA U BHIIBIXAKOTCS 00paTHO. YacTHIBI pazMepoM
10 MxM 1 60Nee 3apepXUBAIOTCS B HocomioTke. Hanbosee onacHs! ya-
cTHIEL pasMepoM 0,2...7 MKM, KOTOpbIE He 3aePXKUBAIOTCA B BEPXHHX
IOBIXaTeNBHEBIX IYTAX, 4 MPOHMKAIOT B JIETKHe W BEI3BIBAIOT IIPodheccHo-
HaJIbHbIE 3260J1eBaHUs — IMHEBMOKOHMO3B! (CWIMKO3, aHTPAKO3 U IIp.).
CuIMKO3 BO3HHKAET OT A¢HCTBHS MBUTH, COOEPXKallteil IBYOKHCh KPEM-
HHUSI, aHTPaKO3 — OT OeACTBUS YTroibHOM MeUTH. [THEBMOKOHHOSHL Be-
IYT K YMEHbIIIEHHUIO IbIXaTeIbHOM MOBEPXHOCTH JIETKUX U U3MEHEHNAM
BO BCEM OpPraHM3Me YeloBeKa.

HekoTopbie IMPOU3BOACTBEHHEBIE IMPOLIECCH COMPOBOXIAKOTCH Bbl-
JeJleHHeM BPenHBIX BEILECTB, MOMATaloluX B BO3OYX paboyeil 30HEI B
ra3o00pa3zHOM COCTOSTHMH. Hanpumep, Npu MOHTaXe W PEMOHTE aKKy-
MYJISITOPHBIX YCTAHOBOK BHIIESAIOTCS I1aphl KYCIOT WIH 1Ienodeit, npu
M3TOTOBIEHHM 3NeKTpoABHTaTeNeil W MpOBeAEHUH JTAKOKPACOYHBIX M
MPOIMTOYHBIX pabOT — IMapsl PACTBOPHUTE e, IPH CBapKe M Iaike —
rmapel METAUIOB | T.n. [locTyruieHre BpemHBIX BELIECTB Yepe3 OpraHbl
IBIXaHWST — CaMBbIil pacIpOCTPaHEHHBIM U OIIACHBIA 1TYTh. BCaCBIBAaHHE
SANMOBUTHIX BEILIECTB IPOMCXOIUT MHTEHCUBHO, OHHU IIOMNAKAIOT B 60Jb-
IIOH KPYr KpoBOOGpalieH!sT, MUHYS IedeHb. [1oCTYIIeHe SHOBUTHIX
BEILIECTB Yepe3 XKeMyIOYHO-KUIIeYHBI TPaKT HECKOJIBKO MEHee OImac-
HO, TIOTOMY YTO GOJIBIIAS MX YACTb IIOMNANaeT B NeYeHb, Tae 3alepXu-
BaeTcs U 00e3BpexuBaerca. [IpoHMKawe yepes3 MOBPEXKAEHHYIO KOXY
SIZIOBUTHIE BEIECTBA TAKXKE BeCcbMa OIACHBI, TAK KaK IOMNanaiT B 3TOM
ciy4ae npaMo B OOJBIION KPYT KPOBOOOPAIEHUsI M BbI3bIBAIOT OTPAB-
JIEHWe OpPraHN3Ma yesioBeka. TsoKecTb OTpaBieHUs 3aBUCHT OT KOHLIEH-
TpPallM¥ BEIEeCTB, BPEMEHH NeHCTBHA, TeMIIEPATYpHl OKpPYyXalolleH
cpens! (TpM BEICOKOI TEMIIepaType BO3AyXa AJIOBHTEIE APkl IIPOHHKA-
0T B OpraHW3M ObICTpee). SInbl OKAa3bIBAIOT TOKCHYHOE HEHCTBUE HA
OPTaHu3M B LIeJIOM, HO HEKOTOpble SIMOBHUTHIE BELIECTBA HEHCTBYIOT
MIpeNMYILECTBEHHO Ha OTaeNbHEIe OPraHbl ¥ CUCTEMBI (HAIIPUMEp, Me-
TWIOBHI CITMPT NMOpaXkaeT 3pUTeJIbHBIN HepB, 6EH30J1 — KPOBETBOP-
HBIE OPraHbl U T.1.).

6.3. MpeaenbHO AONYCTUMbIE KOHLIEHTPaLUY BPeAHbIX BellecTs
8 Bo3gyxe paboven 30HbLI

Iox Bo3neHCTBHEM IIPUMEHSIEMOTO 000pYIOBAHMSI U TEXHOIOTHYE-

CKHX ITpoueCCOB B paﬁoqeﬁ 30HE CO3HaeTCs OIIpEHC/ICHHAaA BHCIITHAS

cpena. Ee xapakTepH3yioT: MUKPOKIMMAT; CONEPKaHWe BPEAHBIX BEILLECTB,
VPOBHH IIlyMa, BUOPALIMiA, U3TyYeHUI; OCBELIEHHOCTb pabovero MecTa.
ConepxxaHne BpeqHBIX BEIHECTB B BO3ayxe paboyeil 30HbI He NOJIK-
HO ITPEBHIIIATh npedeasro donycmumbix kornuermpayui (TTIIK).
IOK — 3T0 rocynapcTBEHHBIN TMTUEHUMECKHIT HOPMATHB Ul MC-
IOJIB30BAHUA IIPH NMPOSKTHPOBAHWH MPON3BOICTBEHHBIX 31aHUM, TeX-
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HOJIOTHYECKHX MPOLIECCOB, 060PYIOBaHUS, BEHTIWISLIMY, LTI KOHTPO-
JIL 32 Ka4eCTBOM IIPOU3BOANCTBEHHOM cpelsl W IMPOGHIAKTUKY Hebsia-
TOIPHUSTHOTO BO3NeHCTBHS Ha 310pOBbE pabOTAIOIIHX.

MK — 3T0 KOHLIeHTpalH, KOTOPEIE, BO3NECHCTBYS Ha JIoxeil npu
UX €XEIHEBHON, KpOME BBIXOMHBIX OHEM, paboTe IIPOLOJLKHATEILHO-
CTBIO 8 4 (WNM APYTOii MPOAOJLKMTENLHOCTRIO, HO He 6oiee 41 4 B
HeZeo) B TeUeHWe BCero paboyuero craxa, He MOTYT BHI3BaTh 0OHApY-
JKHBaeMble COBPEMEHHBIMU METOIaMH UCCieN0OBaHMI 3a00/1€BaHMUST HIH
OTKJIOHEHUST B COCTOSTHMM 3I0POBbSI KAaK Y CAaMHUX paGOTHUKOB B IIPO-
LleCCE TPYIOBOH NESITENIbHOCTH M B JAMbHEHIIIMHM TIepHoa XKU3HH, TaK U
Y NOCISIYIOIIUX ITOKOJIEHHIA.

ITJAK nust GORBIIMHCTBA BELIECTB SIBISIIOTCS MAKCUMAIBHO Pa3OBhI-
MH, T.€. COIepXaHue BELECTBA B 30He AbIXaHMs paboTalolnX yepeaHe-
HO IepUoaOM KPaTKOBpPEMEHHOro otdopa npod Bo3myxa: 15 MuH mist
TOKCHYHBIX BeECTB M 30 MUH [UTS BEIIECTB NMPEeHMYIIECTBEHHO (HUO-
POr€HHOTO AEHCTBUA (BBI3BIBAIOIHUX GUOprsnmio cepaua). Ins Bei-
COKOKYMYJIATUBHEBIX BEIHECTB Hapsly ¢ MAaKCUMAaJIbHO Pa3oBOil ycTa-
HOBEHa cpenHecMeHHas T1J1K, T.e. cpenHssi KOHUEHTpaLMs, TOTY-
YEHHAasl IIPH HENIPEPLIBHOM WM IPEpPLIBUCTOM OTOOpE Mpod BO3myXa
MPH CYMMapHOM BpeMeHU He MeHee 75 % TIpOnO/DKMTENBHOCTH pabo-
Yyel CMEHbI, WIX KOHUEHTPALUs CPEAHEB3BEIIEHHAs BO BpEMEHMN [UTH-
TENIBHOCTH BCEil CMeHHI B 30HE NBIXAHWs paboTaIoIMX HAa MeCTax I0-
CTOSTHHOI'O WM BpEMEHHOTO UX ITpeObIBAHHS.

B cooteerctBim ¢ CH 245-71 u TOCT 12.1.007 — 76 Bce BpeaHbie
BEIIECTBA I10 CTEMEHH BO3ACICTBUA Ha OPraHMU3M 4YelloBeKa Imoapasie-
JISTIOT HA 4YEThIpe KIacca ONacHOCTH:

NEPBBI — ype3BbIYaitHo onacHele — I1JIK menee 0,1 mMr/M? (cBH-
Hew, pryts — 0,001 Mr/m);

BTOpOit — BrIcokoomnacHble — ITIK ot 0,1 go 1 mr/m® (uiop —
0,1 mr/™>; cepHas xucinora — 1 Mr/m);

TpeTnit — ymepeHHo onacHere — IIJIK ot 1,1 go 10 Mr/M3 (crupt
METWIOBBI — 5 Mr/m*; nuxiopstan — 10 mMr/M3);

yeTBepThIl — ManoonacHeie — I1JIK Gomee 10 Mr/M® (ammuaxk —
20 Mr/m3; ateton — 200 mr/m>; 6eH3uH, KepocuH — 300 Mr/m3; cnupt
3TWIOBEIA — 1000 Mr/m3).

ITo xapakTepy BO3IeiCTBIS HAa OPTAaHH3M YeJIOBEKA BpegHBIE Bellle-
CTBa MOXHO pasgelnTh: HA pa3apaxawinue (XI0p, aMMUAK, XIO-
PHUCTBIA BOOOpPON M Ap.); yaymawinue (OKCHI yriepona, CepoBo-
AOPOX M 1Ip.); HAPKOTHYeCKHU e (a30T N0 JaBieHHeM, alleTHIIeH,
AL ETOH, YETHIPEXXIOPUCTRIA YIIepoa U Ip.); COMAaTUYeCK K e, BhI-
3BIBAIOILE HAPYLIEHHUS NEATENbHOCTH OpraHuWs3Ma (CBUHEL, OeH30I,
METIJIOBBIH CITUPT, MBIIIBSIK).

CoracHO TpebOBaHUSIM CAHUTAPHBIX HOPM 1 cTaHzapToB CCBT Ha
NPEANPUATUSX NOJDKEH OCYLIECTBISITECS KOHTPOJBb 33 COmepKaHUEM
BPCAHBIX BEIIECTB B BO3AyXe paboueil 30Hbl. TaM, rae NMpUMeHSIOTCS
BEICOKOOITACHbIE BPEOHEIE BEI[eCTBA IIEPBOIO KJacca, — HeI p € phl B-
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HBl i KOHTPOJIb C TIOMOLIBIO ABTOMATHIECKHUX CAMOMULIYIIMX IIpUG0-
pOB, BbUIAOIMX curHat mpu npesbiuenvn [1K, a Tam, roe npume-
HAIOTCS BpeTHBIE BELIECTBa BTOPOTO, TPETHEro U YETBEPTOTO KJIAaccoB, —
HEPUOTUYECKHI KOHTPOJIb ITyTeM 0TOOpa M aHATH3a IIPO6 BO3yXa. Or-
Gop mpo6 MPOM3BONAT B 30HE [IbIXaHHA B paauyce Ko 0,5 M or ymua
paboraoLero; 6epyrcst He MEHEE TISTH NMPOO B TEUEHHE CMEHBL.

K BpeRHBIM Bel[ECTBaM OJHOHANPABIEHHOrO AEHCTBUS OTHOCHT
BpEIHBIE BEWIECTBA, GIH3KIE MO XMMUIECKOMY CTPOEHHIO 1 XapakTepy
GHOIOTMYECKOTO BOAEHCTBIA Ha OpraHi3M yenopeka. [Ippumepamu co-
yeTaHMii BEIECTB OXHOHAPABIEHHOTO ASHCTBYS ABIAIOTCSA: GTOPUC-
TBHI BOOPOL U cOMM (PTOPUCTOBOTOPOAHOM KHMCIIOTHI; CEPHUCTBIN 1
CEpHbIIi aHTHAPUALT; GOPMATBIEIUI M COMAHAS KIC/IOTa; PasIMIHbIE
XIOPHPOBAHHBIE YIIEBOAOPOIbE (Mpee/TbHbIE M HENMPENENbHEIE); Pa3-
JIMYHbIE GPOMUPOBAHHBIE YIIEBOZOPOIE! (IIPENENbHBIC W HENpPeeib-
HBIE); pasJIMYHBIE CITHPTHI; PANTMYHBIE KUCIOTHI; pa3IMYHbIE HIET0YM,
paTHYHBIE apOMATHYECKUE YIIEBOTOPOAbI (TOMYO/! W KCHIO0N, 6EH30I
W TOJNYON); pasiiMyHble aMUHOCOEIMHEHHMS; pa3NIMIHbie HHTPOCOERU-
HEHMS; aMHHO- ¥ HUTPOCOeIHeHNsT; THodoc u kapbodoc; ceporono-
POZ, ¥ CEPOYINIEPOI; OKKCH YEIEpOIa H aMUHOCOEAUHEH NS, OKWCH YTJIE-
poda ¥ HUTPOCOEIMHEHU; OPOMUCTHI METHI W CEPOYI/IEPOA.

TTpu ooHOBPEMEHHOM COIEPXAaHUU B BO3JyXe paboueil 30HBEI He-
CKOJIBKMX BPEAHBIX BEMECTB OMHOHANPABIEHHOTO JeACTBHAA CyMMa OT-
HOLIEHWI (DaKTUYEeCKNX KOHIIEHTpAIui KaXI0oro W3 HHX B BO3AYXE
K, K, ..., K) x mx IOK (ITOK,;, IOK,, ..., [10K,) He pomkua
NPEBBIIATD eIMHUITHL:

LS L$! R TIPS (6.14)

H}IKl +——HHI<2 +...

IMIK.,

B crincke K Mcnomb3yior cnenytomye 0603Ha4eHWA: I — MapH U
(win) Tashl; a — a’spo3oiib, T + & — CMECH ITAPOB M a3p0o30Js; + —
TpebyeTcs crelMabHas 3a1uTa KOXHU 1 171a3; O — BewecTsa ¢ oCTpo-
HaNpaBJIcHHBIM MEXAHU3MOM JeHCTBHS, TPeOYolue aBTOMaTHIeCKo-
IO KOHTpPOJISI 33 MX CONEpPXAHWEM B BO3NYXe; A — BEIECTBa, CIOCO0-
Hble BHI3BaTh AJUIEprHYecKHe 3a607eBaHus B [[POU3BOJCTBEHHBIX YC/IO-
pusix; K — kanneporensr; @ — a3po3onu nperMylLecTBEHHO Gubpo-
TEHHOTO JeHCTBUA.

Tpu OIHOBPEMEHHOM BBIAEJIEHMM B BO3AYX paboyeil 30HbI ITOMeE-
IEHWI HECKOIBKMX BpPeTHBIX BELUECTB, He 00IaJaroliMX OMHOHANpaB-
JIEHHEIM XapaKTepoM JeMCTBYSA, KOMUYECTBO BO3MYXa MPU pacyeTe 00-
e06MEHHOU BEHTWIILIMHY CJIEIYET MPUHUMATD T10 TOMY BpeTHOMY Be-
WECTBY, JUIST KOTOPOro Tpebyercs mojaya HauOonmblllero o6beMa Yuc-
TOTO BO3MYXa.

B naweit ctpane TTJIK ycTaHaBIMBAXOT CaHUTapHbIE OpraHbl MUH-
smpaBa Poccuu. [epuoauyecku, B COOTBETCTBUM ¢ YPOBHEM pa3BUTHUS
MEIUIIMHCKUX 3HAHUH, MpegebHO JOIMYCTUMBIE KOHLIEHTPAIUY Nepe-
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Tabauupa 6.1

TIpenesHO ZOMYCTHMBbIE KOHUEHTPALMH HEKOTOPHIX BPEIHbIX BEIIECTB
B BO3JYXe NPOH3BOACTBEHHBIX MOMEIEHHH 1 aTMOCGEepHOM BO3AYXe HACENEHHBIX MECT
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CMaTpHMBAaIOT, KaK TMpaBWIO, B CTOPOHY yxecrodeHusd. Hampumep,
no 1968 r. geiicTsoBany HOpMBI, npenycMartpusatomine [IJIK 6eH3oma
20 mr/M°. KIMHUKO-THTHEHHYECKHE HUCCeAO0BaHHA BBISBIIN CIydan
He61aroNpUATHOIO BO3AEHCTBHS TaKMX €ro KOHUEHTpald Ha opra-
HH3M YeJI0BeKa. DTO IMOCTYXIWIO ocHoBaHHeM K cHinkeHuto [IJIK Gen-
307ma 10 5 Mr/M>.

Bce npeie1bHO JONYCTMMBIE KOHIIEHTPAIIMH CTPEMATCH K HEKOTO-
PBIM NIpefeliaM, Ha3biBaeMbIM OOBIYHO npedebHo GONyCIMUMbIMU K010~
euveckumu koryenmpayusmu (IIIIDK), o KOTOPEIMA UMEIOTCA B BHIY
KOHIIEHTPAIIMHM BPeIHBIX BEIIECTB, HE OKa3blBAKOILME BPEIHOIO BIN-
aHusA (GIVDKaNIIero Wik OTIAJIEHHOTO) Ha 3KOMOTMYECKUE CHCTEMEI,
T.€. Ha COBOKYITHOCTE JXHBBIX OPTaHHU3MOB, Cpely OOMTaHMs U HX B3a-
MMOCBS3b. ,

B HacTos1Lee BpeMs YCTAHORJIEHH! IIPEAeTbHO JOIMYCTUMBIE KOHIIEH-
TpaLlUM B Bo3xyxe paboueii 30HbL Gonee yeM s 850 Bemects. ITJIK
HEKOTOPBIX BPEIHBIX BEILECTB B BO3XYyXe pabodell 30HBI M aTMOCEp-
HOM BO3/yXe HaceJeHHEBIX MeCT IPUBEIEHEI B Ta0M. 6.1.

JIpyT¥M BaXXHEHIINM ITOKA3ATENIEM, XapaKTePH3YIOLIUM YPOBEHD 3ar-
pA3HEHHNS aTMOCGhEPHOro BO3LYXa, SIBISIETCS npedenbro donycmumbii
goi6poc (ITIB). B ormmuwe ot 1K, I1/IB sBigeTca HaydYHO-TEXHHYE-
CKMM HopMaTHBOM. Ero M3MepsioT BO BpeMEHH W YCTaHABIHBAIOT JLIA
KAKIOT0 MCTOYHMKA OPraHM30BaHHOIO BLIOpOCZ MCXOOA U3 YCJIOBHS,
YTO BBEIGPOC BPEAHBIX BEILECTB T3HHBIM NCTOYHUKOM U COBOKYITHOCTBIO
MCTOYHMKOB palfoHa (C yYeTOM ITEPCIIEKTHBEl Pa3sBUTHSA MPOMBIIUICH-
HBIX NpPENHpUATHIL ¥ pacCceMBaHuAg BPeIHEIX BEIIECTB B aTMOcgepe) He
co3maeT IPHU3eMHOI KoHIleHTpaly, npeppitnatowedt IIIK must atmoc-
cepHoro Bo3ayxa. [IpenersHO SOTYCTHMEIE KOHIIEHTPAITHHA MOXHO I10-
JIy4aTh 32 CUET Pa3baBiIeHUs OTXOAAIIMX ra30B MyTeM YBETHUEHHA MOIL-
HOCTH BEHTIWIALIMOHHBIX CHCTEM HIM CTPOUTETBCTBA Gosee BEICOKIX TPYD.

Ha npeanpusTHsX, roe IPUMEHSIOT BpeIHBIE BEIIECTBA, TO/DKHB
pa3pabaTeIBATECS M BHEOPATHCA MEPOIPMATHS IO YIYYIIEHHIO CaHH-
TAPHO-TEXHUYECKOTO COCTOSTHUS, HOBBIE ITPOTPECCUBHBIE TEXHOJIOTHH,
HCKJTIOYAIONIIE KOHTAKT YeJIOBEKa C BPeAHEIMHU BelUeCTBaAMM.

6.4. PacuyeTHble yCNOBUA ANA NPOEKTUPOBaHNs BEHTUNALNKA

BeHTnisuys — 310 OpraHM30BaHHBIN 0OMeH BO3IyXa B ITOMEIIEHH -
X 11 obecredeHHs MapaMeTpOB MUKPOKJIMMATa Y YUCTOThI BO3TyXa B
obcmyxvuBaeMoil win pabGoyeil 30He MOMEIIEHWIA B Npefenax JOMyCTH-
MBIX HODM.
© CurcTeMaTHYeCKOe OTKIIOHEHHE MUKDPOKIMMATHYECKUX YCIOBMIA OT
JONYCTUMEBIX TPUBOJUT K YXYILICHUIO 310POBbSA M CHIXKEHHUIO NMPOM3-
BOAUTENBHOCTH TpPYAA.

OCHOBHO}! MPHHIIMN HOPMHPOBaHMS MHUKPOKJIMMAara — 3TO CO3[a-
HHe HOPMAaJTbHBIX MUKPOK/IMMATHYECKHX YCTIOBHIA U TETUTOOOMEHa TeTa
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YeJIOBEKa ¢ okpyxatolei cpenoit. B CH 245-71 ycTaHOBREHE ONITHMATh-
Hble MOKA3aTEeMH MHUKPOKIMMATA, CO3IaloIue KOMMDOPTHbIE YCIOBHAL.
Ecmn 1o TexHHueCKMM NMPUYHHAM UX HENBb3s 00eCIEIHTh, TO JOITyCKa-
I0TCA 3HAYEHHSA MHMKPOKIUMATHYECKHMX (DAaKTOpOB, HE IPEBEHIIIAIOLINE
npefensHbX. TOCT 12.1.005—76 npexycMarpusaeT ONTUMANBEHBIE M 10-
MyCTUMBIE 3HAYEHUS TEMIIePaTyphl, OTHOCHTEBHON BIAKHOCTA U CKO-
POCTH JABYDKEHUS BO3AYXA A pabouei 30HbI MPON3BOACTBEHHEIX TOMeE-
LIEHWI C YYETOM TSDKECTH BBIIONHAEMON paGoThl M CE30HOB Troja.

CornacHo onTUMaNbHEIM HOPMaM TeMIlepaTypa Bo3[yxa B paboueil
30HE B 3aBUCHMOCTH OT KaTeropwy padoTH (Jierkas, cpemHeil TsoKe-
CTH, TdKenas) NMPUHUMAETCd COOTBETCTBEHHO 21...23, 17..20 u
16...18°C B XONMOOHBIN U HepeXONHBIN nepuomsl u 22...25, 20...23 u
18...20 °C B TeIwTBIit IEPHOA TO/IA, T.€. KOTJIA CPETHECYTOUHASI TEMITEPa-
Typa HapyXXHOT0 BO3Ayxa He Hixe 10°C.

OTHOCHUTeNbHAS BIIAXKHOCTD BO3AYXa OT 40 1o 60 % cuMraercs OnTH-
MaJibHOM. CKOpPOCTB JABIDKEHUS BO3MYXA B XOJIOMHBIN M IIEPEXOTHBIN IIEPH-
OfIBI TOIA HE AOMMKHa Npesbiiats 0,2...0,3 M/c, a B TeTIBIA nepuon, —
0,2...0,3 M/c nipu nerkoit u cpegHeit u 0,4 M/c npu TsEXenoit pa6ore.

JlonycTHMBIE METEOPONIOTHUYECKHE YCIOBHSL B 0GCTYXKMBaeMOl 30He
XIUTBIX, OOIIECTBEHHBIX M aOMHHHCTPATUBHO-OBLITOBEIX MOMEIICHMUIH
MIPUBENEHB! B Ta0M. 6.2, a Ha MOCTOSIHHBIX ¥ HEMOCTOSHHEIX paGodmX
MECTaxX NPOU3BOACTBEHHBIX MOMeILEHU — B Tabn. 6.3. HopMsl ycTa-
HORJEHHI JUIA IOfei, HaXOHAIUXCsl B ToMeleHuH Gollee 2 4 Henpe-
PBIBHO.

Temnepatypa Bo3Ayxa B HOMEILEHHSX SABASETCA OTHUM M3 BaKHE! -
1MX rmapameTpos. [1py NpoeXTHpOBaHHM BEHTHIISALIUY €€ CIeAyeT IIpH-
HUMATh:

JUISl TETJTOTO ITIEPUONA rofia B TIOMEIEHWAX ¢ N30BITKOM IBHOM Teln-
JIOTBI — MaKCHMAJBHYI0 U3 JOMYCTUMBIX TEMIIEpATyp, a MPH OTCYT-
CTBMM H30BITKOB TEIUIOTEl — 3KOHOMMYECKH II€1eCO00pa3HyIo B Mpe-
AeNax JOMyCTUMELX TEMIIEPATYD;

IUIs1 XOJIOAHOTO M IEePEXOIHOr0 MEPHONOB roja — SKOHOMHYECKHU
Ires1ecoo0pa3Hylo B NPEAeNnax ONTUMATEHBIX TEMIIEPATYp 110 Tab. 6.3.

Temnepatypy BO3yXa B paGoueil 30HE ITPOM3BOICTBEHHEBIX ITOME-
1IeHUA C MONIHOCTBIO aBTOMATH3NUPOBAHHEIM TEXHOJIOTHYECKUM 000-
pymoBaHueM, (GyHKIMOHMPYIOIUMM O€3 NPHUCYTCTBUS JIoneH (Kpome
IEXYPHOTO NEPCOHANIA, HAXO/AIIETOCH B CHEMANbHOM I[IOMEIIEHUH U
BEIXOJSINETO B NPOU3BOIACTBEHHOE MOMeENIEHHE MMEPHOANYECKH UIS
OCMOTpa M HallagKu o0OpyNOBaHHA C NMpeObIBAHMEM TaM HENPEepPLIBHO
He Gonee 2 4), IPU OTCYTCTBUHM TEXHOJOTHYECKUX TPEOOBAHMIL K TEM-
MepaTypHOMY pexXUMY NOMELICHHII CIeayeT NPUHHMATD:

U1 TEILTOTO HEPHOfa rofia MpH OTCYTCTBUHM M30BITKOB TEILUIOTHL —
PaBHYIO TeMIIEpaType HapyXHOTO BO3AYyXa, a IMpU HAIMYHY H30BITKOB
TEeIIOoTl — Ha 4 °C BBIllIe PacUeTHON TEMIEPATyphl HAPYXHOTO BO3MIY-
xa (mapameTpel A), HO He Hipke 29 °C, ecy mpu 3TOM He TpebyeTcs
TOIOTPEB BO3AYXaA;
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Ta6nuua 6.2

HopMaTupable METEOPOIOTHSECKHE YCIOBHA B 0DCITYKHBAEMO 301 JKHIbIX,
0DIeCTBEHHBIX ¥ AJIMHHHCTPATHBHO-OBITOBEIX NOMEmEHHi

TeMnepaTypa BO3YXa OTHOCHTEIbHAS CxopocTh
ITepron rona °C * | BIaXHOCTB BO3yXa, | ABMDKEHHA BO3AYyXa,
%, He 6onee M/c, He Gonee

Tennwii He 6onee yem na 3°C 65 0,5

BBILLIE PACYETHOM

TeMITEPATYDLL HapyX-

HOFO BO3ayXxa (I1apa-

MeTpHl A)*
XonogHbIN U 18***,..22 65 0,2
NepexoaHbit |

* Ho ne 6oxee 28 °C 1s o6GLIECTBEHHBIX M AIMHHHUCTPATHBHO-6BITOBLIX NIOMELLE-
HMI ¢ MOCTOAHHBIM TipeGpiBaHMeM miofeit M He Gosnee 33 °C 14 ykasaHHBIX NoMele-
HUWiT B 3MaHMAX, PaCMONOXEHHKX B paitoHAX € pacueTHON TeMITepaTypol HapyXHOro
Bo30yXa (rapaMerpst A — cM. Tabn. 3.1) 25°C u Bbie.

** IlonycKaerca NMPUHMMATH 110 75 % B palloHaX ¢ pacueTHOH OTHOCHTENIbHOH BJIaX-

HOCTBIO Bo3nyxa Gonee 75 % (mapametpnl A).
*** He nixe 14 °C 11a o61ECTBEHHBIX M aIMHHHUCTPATHBHO-GbITOBBIX NOMELIEHHI
¢ npe6bIBaHUEM JIIOAEH B YIUYHON OLeXNe.

IUTS XOJIOAHOTO ¥ IEPEeXOIHOTo MEPHOMOB rofa Py OTCYTCTBHM M3~
GBITKOB TEIUIOTHl M pacyeTHBIX mMapaMmeTpax b HapyxHoro Bosmyxa —
10°C, a npu HANMYKUM U3IOHITKOB TEIUIOTH — IKOHOMUYECKH LieJieco-
06pa3HyIO TeMIIepaTypy.

OTHOCHUTEIbHAN BIAXKHOCTh U CKOPOCTh ABVIXXEHHNA BO3AYyXa B IPO-
M3BOJICTBEHHEIX IIOMELIEHHSX C IIOJTHOCTBHIO AaBTOMATU3MPOBAaHHBIM TeX-
HOJIOTHYeCKMM 0G0pyIOBaHNEM He HOPMUPYIOTCS IIPH OTCYTCTBHM CIie-
LMAJIbHBIX TpeGOBaHMIA.

Ipu ayuivposaHuy pabodNX MECT HAPYXKHBIM BO3IYXOM €rO TeMIie-
paTypy M CKOPOCTB IBIDKEHHSA B IIPOM3BOACTBEHHBIX ITIOMELLEHMAX CIIe-
JyeT TIpUHUMATh:

IIPY OTKPHITHIX TEXHOJIOTHYECKUX MIPOLIECCaX C BhIAENEHUAMH Bpe/I-
HBIX BelecTB — Io Tabi. 6.3;

TIOBEPXHOCTHOM ILIOTHOCTH JIy4HCTOTO TEIUIOBOro rotoka 140 Br/m?
u 6osiee — 1o Tabm1. 6.4

Ilpu pacuere cHcTeM BEHTWISILMY M KOHIWIIMOHMPOBAaHMS KOH-
LIEHTPALIO BPEIHBLIX BEIECTB B BO3MyXe paboyeil 30HBI MIPOM3BOJI-
CTBEHHBIX IOMEILEHHWI CIenyeT MPMHHUMATh paBHOH IPENEIBHO JI0-
nyctimoit KoHuentpauuu (IIIK), ycranosnenHo# I'OCT 12.1.005—
88, a TaxKe HOpMATHBHBIMU JOKYMEHTaMM ['OCKOMCaH3IMIHAI30pa
Poccun.
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%, He bonee
10
75
75

OTHOCHTENb-
Has BIaXHOCTb,

Ta6nuua 6.3

HopmMaTHBHBIE METEOPOIOTHYECKHE YCA0BHA HA NOCTOAHHBIX H HENOCTOAHHBIX paﬁotmx MECTaX NPOH3BOACTBEHHLIX NMOMeINeHHi
0,2

0,3
0,4
0,5
0,6
0,2
0,3
0,4
0,5

Ha NOCTOSTHHBIX ¥ HEf10-
0,1

CTOSHHBIX pabOYHX MecTax

CxopocTs ABH-
XKeHus, M/c,
He bonee

CTOSTHHBIX
30/32
30/32

pabounx
18...26

Ha Heno-
MeECcTax
29/31
29/31
28/30
17...25
15..24
13...23
12...20

.25
17...23
19

15..21
13...

TeMIepaTypOii HapyXHOIO Boayxa (napamMeTpel A — oM. Tabu. 3.1)

AHHBIX
paboumx
MECTax
28/31
28/31
27/30
21/30
26/29
20...24

JonycTMble HOPMBI JUTS BO3AyXa
21

Ha nocTo-

Temnepatypa, ‘C

pacYeTHONH TeM-
epaTypbl HApYX-

Ha Bcex pabounx
MecTax

Ha 4 °C sbliue

HOTO BO3Ayxa (ma-
paMeTpHl A} M He
YKA3aHHBIX B rpa-

foJiee 3HAYECHUIH,
bax7n 8

PaHOHOB C pacyeTHOM

BIAXK-
HOCTb, %
40...60

TEnbHas

40...60

M/c,
He Gonee
0,1
0,2
0,3
0,3
0,4
0,1
0,1
0,2
0,2
0,3

Ckopocts | OTHOCHK-

JIBHXEHHS,

19
18

INpuMeuanue. B rpadax 7 u 8 B uncaurene — s

23
Huwxe 25°C, B 3HaMeHarene — Boile 25°C.

23
20...22

Tsaxenaa (I11)]-18...20

Jerkas:

Ia

BO3AyXa Ha NOCTOAHHBIX K
HeNOCTOA HHBIX paﬁoqnx MecTax

OnTUMaNTbHEIG HOPMBI 4711

°C

patypa,

Temne-
23...25
22..24
21...
22...24
21...
18...20
17...

Kateropus
pabot
TSIXECTH!
IIa
116
Tsokenaa (111} | 16...

la

16
CpenHeil
TAXKECTH:

11a

116

16
CpeaHei

roga

Tepuon
HbIH

Tenaeni |Jlerkas:
Xonoxa-

HbIA U

nepexo-

—
~
—



TaGnauua 6.4
HopMbl TemMaepaTyp # CKOPOCTH ABMIKEHHA BO3AYXa NPH BO3AYNIHOM
AYUWIHPOBAHMM
Cpennsisi Ha 1 M2 Temnepatypa BO34YXa B AYIIHPYIOILEH cTpye,
CKODOCTb BOJYXA °C, Ha paboyeM MecTe TIPH TMOBEPXHOCTHOH
Kareropus X TUIOTHOCTH JIY4HCTOIO TEIIOBOIO MOTOKA,
60T B AyWMpylouei cTpye Br/? .
b Ha paboyeM MecTe,

m/c 140...350 | 700 | 1400 | 2100 | 2800
Jlerkas 1 28 24 21 16 —
2 — 28 26 24 20

3 — — 28 26 24

3,5 — — — 27 25

Cpennei I 27 22 — — —
THXKECTH ' 2 28 24 21 16 —
3 — 27 24 21 18

3,5 — 28 25 22 19
Tsxenast 2 25 19 16 — —
3 26 22 20 I8 17

3,5 — 23 22 20 19

MNpuMeyanue. TeMnepaTypy BO3MyXa BHE CTPYH MPHHHMATb B COOTBETCTBHM C
Tabn. 6.3 (rpadw 2, 3, 6, 7, 8).

KoHieHTpauma BpelHBIX BEILECTB B MPHUTOMHOM BO3AYyXe ITPH BEHI-
XOIIe ero M3 BO3AyXopacTpeaeTHTeNei 1 IpYTHX TPHTOYHBIX OTBEPCTHH
B TIOMENEHNA HE JO/DKHA ITPEeBLIIATE:

K B atMocthepHOM BO3IyXe IUIsI HACEJIEHHBLIX MYHKTOB — ITPH
[10Ja4e B TIOMEHIEHHA XWILIX H OOIIECTBEHHBIX 3MaHU;

30 % ITIOK B Bo3myxe paboueit 30HEI — MpPH NMOJa4e B IIOMEIHIEHUS
TIPOM3BOJICTBEHHBIX, AIMUHUCTPATHBHO-OKITOBEIX 31aHMI 6€3 BhLIENe-
HHH BPEIHBIX BEIIIECTB;

50 % HJK B Bo3nyxe paGodeit 30HEI — IIPH [ToJa4ye B MOMEILEHU
MIPOM3BOACTBEHHBIX 3IaHU ¢ BHIAETEHUEM BDPEIHEIX BELIECTB OXHO-
HaTIpaBIE€HHOIO JEHCTBHUS.

B ciyyae npeBBILLEHHs JOITYCTHMBIX 3HaYeHWI KOHLEHTPALHH TTEUTH
B aTMOCc(EPHOM BO3IYXe CliedyeT MpeaycMaTpHUBaTh OYHCTKY MPHTOY-
HOro BO3yXa.

B ciyyae npeBHIIIIEHHS TOMYCTHMBIX 3HAYE€HHI KOHUEHTPALIMH Ta-
30B, [IAPOB WIH a3p030Jeit B aTMOCchepHOM BO3MyXe 11€1eC000Pa3HOCTD
CTPOUTENLCTBA CIIEAYET PACCMATPHBAThL B KAKIOM KOHKPETHOM Cllyyae
Ha OCHOBE SKOJOTHYECKOro 060CHOBAHUA MECTA Pa3MellleHU 0ObeKTa
CTPOMUTENLCTRA.

TMapaMeTphl Bo3IyXa B IPUTOYHOM CTpye TIPH BXOZE €€ B 0OCITYXHM-
BaeMYyI0O Wi pabouyio 30Hy NMOMeLICHHS ONPEIENSIOT CEIYIOIMM 06-
pas3om:
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MaKCHMailbHas CKOPOCTh, M/C, OBMXEHUS BO3MyXa
v = Kvp;

(6.15)

MaKcHUManbHasi TeMriepaTypa, ‘C, IpH BOCHOJHEHHH HEJOCTATKOB
TETIOTHL B TTOMEIEHNH

t =1, +Al; (6.16)

MIHHMAaNbHag Temmeparypa, “C, Ipy acCHMUNALUWH U30BITKOB Tell-
JIOTHI B TIOMEIEHUH

=1, - A, 6.17)

rae K — KoaddunmeHT Nepexona oT HOPMUPYEMOH CKOPOCTH JBUKE-
HHA BO30yXa B [IOMELIEHHUH K MAKCHUMAITBHOH CKOPOCTH B CTpYe, OTIpe-
nendeMsblit o CHull 2.04.05-91*; v, £, — COOTBETCTBEHHO HOPMHPY-
eMas CKOpPOCTh ABHKEHUS Bo3oyXa, M/C, H HOpDMHpyeMast TeMIlepaTypa
Bo31yxa, ‘C, B obcimyXUBaeMoit 30He WIM Ha paGovHX MecTax B pabo-
yeil 30He TIOMEIUeHMs; Af|, Al — COOTBETCTBEHHO MaKCHMAaJbHOE U
MHHHMAJILHOE OTKJIOHEHUS TeMIlepaTyphl Bo3ayxa, “C, B cTpye OT HOp-
MHpyeMoH, ompenensieMete mo CHull 2.04.05-91*,

Ha pacctosauu 1 M 0T pasMenieHHBIX Bo3AyXopaclpelaeauTeaeil B
npegenax oOcayKMBaeMoi Wi paGoyeil 30HBI TIOMENEHNA CKOPOCTh
JBIDKEHHSA M TeMIlepaTypa BO3IyXa HEe HOPMHUDPYIOTCH.

TlapameTpel Hapy:KHOTO BO3[yXa IS IEpPeXoqHOro IepHoia roia
ciexyeT IMIPUHUMATh IIPH IIPOEKTUPOBAHUH CHUCTEM:

BEHTWISIIIMK — TeMIlepaTtypa 8 °C, ymenabHoe TeIutocoaepXaHue
22,5 kJIx/Kr;

KOHIWLMOHUPOBAHUA — TApaMeTphl, TP KOTOPHIX KOHIHLIMOHED
HE pacXoOyeT TEIUIOTY M XOJOI.

BapuiBo- 1 moxapo6e3onacHble KOHUEHTPALMH BEILECTB B BO3AyXE
ITOMENIEHHI CexyeT IPHHUMATE [IpY MapaMeTpax Hapy:KHOIo BO3IyXa,
YCTAHOBNEHHBIX IJIS PACYeTa CUCTEM BEHTWISLIMK M KOHIMIIHOHUPOBAHHS.

6.5. Buabl oBpaboTku BnaxHoro Bo3ayxa u ux nsobpaxeHune
Ha I—d-gnarpamme

BnaxHHI Bo3ayX, NoJaBaeMBIi B IOMEIEHHE, MOXET ITOABEPraTh-
¢ pPa3HBIM BUJIaM 00pabOTKU: HarpeBaHHiO, OXJIAXICHUIO, OCYILIEHHIO,
yBraxHeHu0. [lapameTprl Bo3aynHo-NapoBoii cMecH NPH 3TOM MeH#-
to1cst. Ha /— d-auarpamme (cMm. mompasz. 6.1) 3T mponeccs u3obpa-
AT MPAMBIMH JIMHUAMH (JTy4aMH), KOTOPHIE TIPOXOIIST Yepe3 TOYKH,
COOTBETCTBYIOIIE HAYalIbHOMY M KOHEYHOMY COCTOSHHAM BO3AYHIHO-
Maposoii cMecH. ITycTh MapaMeTphl HAYaIbHOTO COCTOSHUA BO3MyXa ObUTH
1, u d|, a xoHeunble cTanu [, u d,, TOrIA

L-1
227000 = , 6.18
d-d; ; (€19
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I TIe € — YIIOBOM KO3 GUIINEHT JIMHHH
(fry4a), x[DK/KF BIIard, XapakTepHsyro-
MU JaHHOE M3MEHEHHUE COCTOSIHUS
Bo3Iyxa; yMHoxeHHe Ha 1000 coemano
IUIA TIepexoJa OT rpaMMOB (BITarocoaep-
*KaHue d H3MEPHETCH B I' BIATU/KT Cy-
XOTr0 BO3MyXa) K KWIOrpamMmaMm,_ BIard.

I1py OnMHAKOBEIX 3HAYEHHUAX € TPO-
HCXOASIIME U3MEHEHMSI COCTOSTHUS BO3-
IlyXa COMPOBOXIAITCH ONUHAKOBBIMHU
MpUpalIeHUIMH KOJIUYECTBa TEIUIOTHI
Ha 1 KT BOCIIpHHATON (WM OTOAHHOI)
BO3AYXOM BJIard. Eciy HavarbHEIE mapa-

é‘ METDPHI BO3AYXa Pa3IWyHbl, a 3HAYCHUA
) € OOMHAKOBH, TO JYy4H, XapaKTepH3y-
sz\ OIe M3MEHEHUS COCTOSHUU, GyayT

d

MapamwieasHEl IpYT ApyTy. UTOGH HaHe-
CTH Ha I10JIe JHarpaMMBbl JIyd MpoLec-
Puc. 6.2. I'padmueckoe 060CHO- ca, HyXHO 3HATh Tpu mapamerpa. Kax

BAHUE BHIPAKEHHUS! YIIOBOrO Ko~  MPABIJIO, TAKMMM MapaMeTpaMi. sIBIA-
sbdumeHTa JOTCSL TIApaMeTPhl HAYATLHOTO MJIM KO-

HEYHOIO COCTOSIHUA BO3AyXa M 3Haye-

Hie €. TakuM oGpas3oM, HaHeCeHHUE Ty4a
mpolecca Ha J/— d-guarpaMMy CBOOUTCSI K TPOBEIEHHIO IIPSMOIA JH-
HUHM B KOCOYTOJILHOM CHCTEME KOOPIMHAT TI0 3aJaHHOM TOYKe U YIJIOo-
BOMY K03 PUIIHEHTY. :

Y1068 MOJIYYUTE TPUTOHOMETPHYECKOE BBLIpAXXEHHE YIJIIOBOIO KO-
a¢puLMeHTa B YCIOBUAIX KOCOYTOJNBHOM CHCTEMBI KOOPMHAT, JIOITyC-
THM, YTO -HavyaJIkHOE COCTOSIHME BJIAXHOTO BO3/IyXa OIpenessaerca ToY-
Koii M;, a KOHeyHoe — TouKO# M, (puc. 6.2). B aToM ciydae oTpe3ok
MM, GyaeT OTpe3KOM Jiy4ya, XapaKTepHU3YIOIIEro JaHHOE H3MEHEHHE

COCTOSTHYS BO3yxa. Eciu yepes TouKy M) npoBeCcTH JIMHUIO [, = const,
a yepe3 TOUKY M, — JIMHUIO d), = const, TO IOJYYHM TPEYTONBHUK
M, M, K, OTHOIIEHHEM CTOPOH KOTOPOTO MOXHO BHIPa3UTh YIJIOBOH KO-
ahOUIMEHT €

Iy 2 1 M, M>K
£=—— 211000 = —2—. (6.19)
sz - dMl M[K
Hcmonbayd TeopeMy CHHYCOB, MOXHO 3aIlACaTh
M,K sina
E= = — 6.20
MK sing (6:20)

IMockombky o + 3 = 180° — v, a y = 180° — 135°, To a+ = 135",
CreqoBaTeNbHO, YTON 3 MOXHO BBHIPa3HTh Yepe3 yroma: B= 135" - .
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ITonctaBuB 3TO BHIpaXeHME B popMyiy (6.20), OKOHYATETEHO HO-
TYIUM:

g=— ol (6.21)
sin (135 - oz)

PaccMoTpuM Temeph XapakTepHBIE CIYYad M3MEHEHHS COCTOSHUS
BIaXHOTO BO3[yXa M UX H300paxeHHe Ha [— d-mHarpaMMe,

Ecny BO3nyIIHO-TapoBast cMech, HMEIONIast HaYaIbHbBIE ITapaMeT-
prl I} U d|, mompepraeTcs HarpeBaHMIO NMPH NMOCTOSHHOM
BJIATOCOJEDXAHHUHU, T.e. dy= d, = const, TO JNyd4, XapaKTepH3y-
IOIIKI 3TO COCTOSTHHE BO3AyXa, OydeT mapaLleabHbIM ocHM [ mua-
;paM;m, a yroBoi Ko3GdUITMEHT NTpH KOHEYHOM TeIUTOCOIepXKaHUU

2 > 1

. (I, - [,)1000 (I, - ,)1000 _
! d-d, 0 N

HaHHblil niponiecc oToGpaxkaercs Ha /— d-guarpaMMe BEPTHKANb-
HEIM JIyYOM, FIPOXOASIIMM 4Yepe3 Touku I 1 2 (puc. 6.3), COOTBETCTBY-
0IE HAYATLHOMY Y KOHEYHOMY COCTOSHUSIM BO3MYIUIHO-IIAPOBOIA
CMeECH.

Ecnu BosmylHO-mapoBasi cMech OMHOBPEMEHHO HarpeBa-
€eTca M yBIaxXHsgeTcH (T.e. mo-
rjaouaeT TEIUIOTY W Biary), To Ha-
YaJILHBIE N1aPaMETPhl €€ COCTOAHMA 6y- 1 .
IOyT TakuMH xe — [ u d, (Touxka I Ha 020 (b, &)
pHc. 6.3), a KOHEYHOMY COCTOSHMIO Gy~ N
IyT COOTBETCTBOBATh MapaMeTphl ;s U d5,
npuyeM ;> I} u dy> d,. Hanpasneuue

oo, (6.22)

MCKOMOTO JIyya TIpouecca GyaeT of- (Js, de)
peneNnATLCH YIIOBBIM KO3 DHUIIHEHTOM %450
(I, - 1,)100 =
_\Us— 4 0
2= dy —d, >0.623) o\ 5,49

JaHHbBIN TpoIece oToGpaxaeTcs Ha
Juarpamme gydoM [— 3 (cM. puc. 6.3).

Ecnu BO3AymIHO-ITapoBas CMeCh
mornoumaeT Buary (dy > d)), a
TEMIOCOAEpPXaHUE HE MEHH-
etTcs (fy= 1)), TO nyd4, XapaKTepu3y-
IOIIHI 3TO U3MEHEHME COCTOSIHUS, OM-
XeH GBITh MapaUieNbHBIM OCH d IMa-  Pyc. 6.3. OtoBpaxeHue pazmmy-
IpaMMBL. YTII0Bo# KO3(DOUIIMEHT UCKO-  HEIX BMIOB 06pabOTKH BIaKHO-
MOTO JIyya ro Bo3ayxa Ha J— d-nuarpaMme
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d = const

d



(1, ~ 1,)1000 0 '
€1 = = =
3 ) 74 1000 = 0. (6.24)

CietoBaTeIbHO, TPOLECCY COOTBETCTBYET HAa JMArpaMMe JTHHHS
I, = I,=const (iyu 1— 4 Ha puc. 6.3).

Ecnu BosmyurHo-1mapoBasi cMecb oTAaeT Tennoty </, mpu
NMOCTOAHHOM BjlaroconepxaHuu (d,= ds), To npoueccy 6y-
JeT COOTBETCTBOBATE Jiyd, MApANedbHBIN OCH J IMarpaMMEl, HO B OT-
JIHYHE OT TIEPBOro Cyyas HalpaBIeHHe ero oT TOYKHU | GyJeT He BBEpX,
a BHM3 (Jiyd I— 5 Ha puc. 6.3).

VrnoBoit ko3hbHUIHEHT IPH 5TOM

o _ (Is=1,)1000 (s - £,)1000 _
Y ds—d, 0 -
ECHPI BOBI[YI.I.[HO-I'[apOBaSI CMECDH OJIHOB])CMCHHO oTmacT

tennotry ¥ Buary (J < I; ds < d)), T0 yrnoBoit koadhdHINEHT B
3TOM Ciy4ae

—co, (6.25)

(I - 1,)1000 —(Al)
di-dy  -(Ad)

1000 > 0. (6.26)

ITocKonbKy NMpHpalIeHHs] TETUIOCOMEPXAHUS M BIAFOCOAEPXKAHMUS
UMEIOT OTPHIIATC/IbHBIE 3HAKHM, YIIIOBOM KO3hMHUIIHEHT IMOI0XUTEIb-
HBIA; [IPOLIECCY M3MEHEHHUSI COCTOSIHUSL COOTBETCTBYET JIyd, WYILIMIA
OT TOUKH ] K Touke 6 (cM. puc. 6.3).

Eciu B BO3IyIIHO-NapoBYI0 CMeCh ¢ HAYATBHBIME TIApaMeTpaMu ]|
¥ d,, pacxonyeMyio B Konmdectee G, KI/4, o6aBIAIOT BOMIA-
Ho# map (pacxon G, Telocomepxanue I,), TO U1 OIpeeseHUs
YIJI0BOro K03 PHUIIMEeHTA, XapaKTepHU3YIOHIEro JaHHOE N3MEHEHHE CO-~
CTOSIHHA W KOHEYHBIE ITapaMeTPHl CMeCH ITOCe ITOCTYIUICHHA B Hee
BOIAHOIO TIapa, HYXHO COCTABUTh TEILTOBOM SasiaHC

Gol, G, 1,

I+ =Lwm I,-I, = (6.27)
c [
M 6afnaHC 1Mo Biare
d G, d, d, - d, _ G, (6.28)

—_t — =
1000 G, 1000 "™ 71000 G,

Pa3nenus neByio U npaByio 4acTH ypaBHeHHs (6.27) cOOTBETCTBEH-
HO Ha JIEBYIO W ITpaBylo YacTy ypasHeHus (6.28), moydmm:
£= 1—211000 =1, (6.29)
dy —dy
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YT0oOBl HAHECTH JIy4, COOTBETCTBY- [

WOLIME JaHHOMY Npoueccy, Ha J—d-
JarpaMMy, TIpeACTaBHMM BEIpaXeHHE L /q,, o
(6.29) B cienyioleM BUIE: Prm
Il m//
I 2= 1 1 a
e=—=——1000=1, =— 6.30
d2 _ dl n b H ( ) 1 b
rae @ ¥ b — NpHpameHus KOOpaIrHaT Bl BB
OTHOCHTE/NbHO HayaNbHON TOYKU I 8| 8|8
(puc. 6.4). R AR
ITpupaiieHHsA 9TH MOXHO BHIOUpaThL 0
a4, a;ag d

TIPOHU3BOJIBHO, HO TakK, 4TOOBI HMX OT-
HOLIEHWS COXPAHSUTHCh IIOCTOSHHBIME  pyc 6 4. Toctpoekme Ha I— d-
¥ PaBHBIME /. JKenaTebHO 3HAYCHMS  jparpamme yya pomecca M3Me-
a ¥ b IpUHUMAThH TAKMMM, YTOOBl OHM  yepyq COCTOSHMSA BOJAYIUHO-TA-
HaxXOOWINCD B ITPECITaX HAHECEHHBIX HA  popoit cMecH NpH K0O6AaBICHUH B
JuarpaMmme sHayeHuit fud. Hee BOASHOIO Iapa
IlocTpoeHrHe MCKOMOro Jiyya pac-
CMaTpUBaeMOro TepMoOIUHAMHYECKOIO
nporecca Ha J— d-muarpaMMe HauMHAIOT OT TOYKHM I, mapaMeTpEl Ko-
Topoii (/; ¥ d;) m3BectHbL. OT 3Toi TOYKH B MacHITabe TETLTOCONEpkKa-
Hus (TIPo MacITaGel CM. B moapasf. 6.1) OTKIAALIBAIOT 110 BEPTHKAIH
npHpaiueHue a (0Tpe3oK I—c), a oT abeiucchl Touku 1 (Touka d;) —
NpHpanicHWe b B MacliTabe Brarocoaepxkanus (0Tpe3ok d,— dy). Yepes
TOYKY ¢ MPOBOIAT NMHUIO J, = const, a 4epe3 TOUKY dj, — JUHUIO d) =
= const. Toyka mepecedeHus1 STHX JHHUA m NOJDKHA JieXKaTh HA Ha-
NpaBJIeHH My4a rpotrecca. ClienoBaTebHO, JIyd, IPOBENCHHEII U3 TOY-
k¥ 1 yepes TOUKy m, ByIeT UCKOMBIM JIy4OM, KOTOPBIH XapaKTepH3yeT
paccMaTpUBaeMoe M3MEHEHHE COCTOSTHUS BO3IYLTHO-IIAPOBOM CMECH.
KoHeyHoe BIarocofepXaHKe BJIaXHOIO BO3AyXa MOXKHO OTIPENETUTE,
HCTons3ya popmyiry (6.28). Ha ocu abermce HaxoosIT COOTBETCTBYIONIEE
3HayeH¥e d, X MPOBOMAT AUHNIO ¢ = CONst MO MEPECEUCHUA C JIy4OM
mpolecca, Noiydast TOYKy 2, mapameTpsl KoTopoi ([, d,) ABIAIOTCA
HMCKOMBIMM TTapaMeTPaMH KOHEYHOTO COCTOSTHHSI BO3IYIIHO-ITApOBOMH
CMeCH TTocjle qoGaBICHUS B Hee Mapa.

KoHTponbHble BONPOCHI

1. Kakoif Bo30yX Ha3HIBAIOT CYXHMM, 2 KaKoil BaxHbM?

2. Yto Ha3wIBaIOT 6apOMETPHYECKUM SABIEHHEM aTMocdhepHOro Bo3nyxa?

3. Kax OmpeAe/nTh INIOTHOCTD BIAXHOTO BO31yXa?

4. Yto npeacTaBiasgeT COGOM yIenbHasi MaccoBasi TEIUIOEMKOCTE BIAXHOTO
BO3nyxa? _

5. JIns KakuX 1Henei mocrpoeHa [— d-auarpamma?

6. Kaxue BUABI BpedHBIX BRIGPOCOB BbI 3HAETE M KaK OHM BO3[EHACTBYIOT Ha
yenoBexa?
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7.9
ey e u'ﬂ(;;(;ﬂ;}l;{:;;x léogaggzg;n::: ,r'[)onycmmmmn KOHLEHTpaUUAMH Bpes- Fmasa 7
b A
8. Kakue BpemHbIe BelecTsa ONHOHAINPABJIEHHOTO AeUCTBHA BEI 3HaeTe? YCTPONCTBO U PACHET CUCTEM BEHTM"HUMM

9. KaKk paccuMTHIBAIOT 1IpeaenbHO JOMYCTUMYIO KOHLEHTPALMIO IIPH OFHO-

BPCMEHHOM BLIIE/IEHMHU B BO3AyX paGoyeit 30HbI [TOMellleHHii HeCKObKIX Bpes-
HBIX BELIECTB ONHOHATIPABICHHOTO AeCTBHA?

10. PacckaxuTe 0 HasHAYEHUH BEHTWISLUWA U
TIPOEKTUPOBAHUA.

11. Kak onpenenurs MaKCHMATbHYIO CKO
BXOJE €r0 B paboyyio 30Hy noMeLueHns?

12. Tlo kakuM napamMerpa
. M HapYXHOTO BO3OYXa PACCUUTHIBAIOT CHC
BEHTWJIILIMH VIS XOJIOAHOTO Ieprona roga? HeTens

13. Yto HyXHO nej1aTh B C,
. JIy4asix NpeBbILIEHUS JOIYCTUMOIA e
TIIbUTH B aTMocdepHOM Bo3zyxe? Ty OH KOHLIEHTPaLH 7.1. HasHaueHue 4 KnacCH(buKaLmA CUCTEM BEHTUIIALIN

PACYETHLIX YCIIOBUSX /IS €€

POCTh TIPUTOYHOI'O BO3AyXa InpH

B ycIOBHMAX TPOM3BOACTBA B BO3IAYX BHIICNAIOTCS BPEOHBIE MApBI,
rasbl, MBUIb ¥ TerwioTa. s obecreyeHusi HOpMaJIbHOIO MMKPOKIIHMA-
Ta ¥ YUCTOTHI BO3AYXa MOMELICHUs OGOPYIYIOT BEHTHIALINEH B COOT-
percTBMH ¢ TpeGoaHusaMu CHuIT 2.04.05-91* u TOCT 12.4.021-75.

BeHTHISLIMA OCYIUECTRIAET TTOCTOAHHBIA OOMEH BO3IyXa B IIOME-
LIEHUAX U1 yialeHusi N36BITKOB TEIUIOTH, BJIard, BPEIHBIX BELIECTB C
LEJTBIO 0BeCIeYeHMs OMYCTUMBIX METEOPOIOTHYECKHX YCIIOBUH U YK~
CTOTHI BO3IyXa B OGCTYX1BaeMoit WM pabodeil 30He.

ITo crocoby momayu B MOMEILEHMs] CBEXErO M yNANCHHUs 3arpsa3-
HEHHOTO BO3AYyXa BEeHTH/IILMIO ITOAPA3NelsioT Ha ECTECTBEHHYIO, TIPH-
HYIHTEJBHYIO 1 CMELIAHHYIO. .

EcrecTsenHas BEHTWIIIHA CO3IACT HEOGXOMMMBIL BOIYXOOOMEH
3a CueT pasHOCTM THIOTHOCTEN BO3AYXd, KOTOPbIA HAXONMTCH BHYTDM

noMeuIeHNs, 1 6ojice” XONMONHOro BO3yXa CHAPYXH. Bo3IyXOOOMCH
peryIHpYIOT HpaMyTaMK, Yepe3 KOTOphIE TIOCTYNaeT CHApYXH XOJo-
HBIi BO3AYX, HPH 3TOM TEIUIBLA BO3AYX BHIXOIUT YePe3 BHITKHOM do-
Haph Ha Kpbiie 35anus (puc. 7.1). YaareHue 3arps3HeHHOIO BO3YXa B
HeBGONBIIMX ITOMEIICHUSX MMPOM3BOMUTCH 4Yepe3 cIelHaIbHbIE BEH-
THISILMOHHMBIE KaHaNK! B creHax. Ec-
TECTBEHHAA BEHTHIAINS [CUICEA M -
HQ?EE’@’EFQKQIUIY&TaHKH. UCHOI?.!QEA- BuTSEKKa 3 7 — BemDkka
ee HENOCTATOK 3aKJIIOYaETCsd B TOM, l/' N/

4TO TDHTOUHLI BOYIYX TOCTYIIECT B_

nowewieHre 65 OMCTR M OI0MDe- T\ A T
Ba, @ yHANACMbIH HE OUHMINacTCH M ¥ |11 ¥
3arpasEIeT atMocdepy. ' E TN fn\ ST ﬁ
TpuEyuTeisnas (MeXannTeckas) = I WS ] &
BEHTIIALMA 0GeCTIeYMBACT MOANED- o /N~

XaHWe TOCTOSAHHOTO BO3MYyX000MEHa,
KOTOPHIA OCYHIECTBISIETCH C ITOMO-
LUBIO MCXaHWYECKMX BEHTHISTOPOB, Ppc. 7.1. JIB¥KeHHe BOSLYUIHBIX
BO3[yXOBOLOB ¥ BO3AYXODACIIPEAEIM~ __ OTOKOB IIPH ECTECTBEHHOM BEHTH-
Tesieil. B 3aBACHMOCTH -OT TOTO, JUISL JISTLIMA 30AHAS
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Jor CIVHUIT CUCTEMA BOHTWILIAN, e NOIPAYIENIOT KA IPHIOUHYI0
JUGT TTOZIa4H BO3MIyXa B Pabovyio 30Hy — PHC. 7.2, @), BHITSOKHYIO (Ui
YHANEHHs 3aTPA3HEHHOTO WIM HATPETOTO BO3AYXa — DHC, 7.0, 6) K
JPHUIQHO-BLITSKHYIO (PHC. 7.2, 6). - ‘

YcTaHoBKa MeXaHUYECKON MPHUTOYH O it BEHTWISILIMHU (CM. PHUC.

7.2, a) QOLIMHO COCTOMT U3 BO3IYX03aGOPHOTO YCTROMCTEA (BOZAYXO-

HpI/‘I,eMHI/IKa) I, yCTaHaBTMBAaEMOTO CHAaPYXH 3IAHUA B MECTE HAMMEHb-
LICH 3arpASHEHHOCTH; BO3OYXOBOJIOE 2, MO KOTOPHIM BO3NYX ITOLAETCS ﬁ
TIOMEILEHWE; (DUILTPOB 3, CITYXKALWIX IS OYMCTKH BO3yXa OT IBUTH;
KanopugepoB 4, B KOTOPEIX BO3MYX [IOIOTPEBAETCA 10 HeobXomuMoit TCM:
I€PATypbl; BEHTHIATOPA 5; IPUTOYHBIX OTBEPCTHH WIM HACANOK 6, ye-
PE€3 KOTOpBIE BO3MYX MOMANAET B MOMELIEHNHE, W PEryIHPYIONHX ’yCT—
POWCTB, KOTOPHIC YCTaHABINBAIOT B BO3IYXOTIPHEMHOM YCTPOICTBE U Ha
OTBEPCTHUSAX BO3IYXOBOIOB.

YcTaHOBKa MEXaHUYECKOH BHITAXHOM BEHTUISIIHH (cM. puc,

7.2, 6) OGBIMHO COCTOUT U3 BBITSDKHBIX OTBEPCTHH, DEIHETQK 1IN Ha-

ity

canox 7 _Bglg[mg:pppz_i'}?"EGEﬁer”onom":?ﬁc‘ﬁj"QﬁgrBa & U OYMCTKH

?oqmyxg OT.MLUIM (rasoB) i ycTpoiicTsa 9 Wit BHGpoca BO3yXa (Bbi-
SDKHOM IAXTBI), KOTOPOE AOJKHO GHTh PACIIONOKEHO HAa 1..1.5 M:
BbILIIE KOHBKA KPHILIH. T

-Ilo HasHageHHIO %

Ilo . BEHTUALUMS MOXET OBITH 001ICOGMEHHOI, MecT-
HOIt ¥ cMeINAHHOM. _ T

OO0meodMennas BEHTIWIALMS OCHOBAHA Ha pa3baBIeHUI BLIIEIS-

JOWMXCS B MOMEIIEHMH BPEAHBIX BEILECTB, TETUIOTHl H I1apa YUCTHIM
BO3/TyXOM JI0 IOMYCKAEMBIX HOpM. CHCTeMbI 06111e06MEHHOM BEHTIILS -
MU 11l TPOU3BOACTBEHHBIX M aIMUHICTPATHBHO-GHITOBBIX TIOMEIIe-
HUH (C MOCTOSIHHBIM IpeGbIBAHHEM Jiozieit) 6e3 ecTecTBEHHOTO Mpo-

BCTpPHBaHUS ClAeOayeT [IpeyCMaTprBaTh HE MEHEE YEM C ABYMS IIPUTOY-+

Puc. 7.2. CxeMbl MexaHM4ecKOIl BeH-
THIALMU:

@ — DPHTOYHOMN; 6 — BHITAXHOW, ¢ —
TIDUTOYHO-BBEITAXKHOM ¢ pelMpKyIIALIME:
{ — BO3MYXONPUEMHHK; 2 — BO3LYXOBOL;
3 — ¢unsTp; 4 — kanopudep; 5 — BeHTH-
JIATOP; 6 — TNPHTOYHOE OTBEPCTHE (HAcal-
Ka); 7 — BBITSKHAA DEUIETKA MM Hacaj-
Ka; & — ycTPOWCTBO OYMCTKM BO3yXa OT
NBUIK; 9 — YCTpOIicTBO MU BuiGpoca BO3-
Oyxa (BHITSDKHas waxrta); 10 — 3aclOoHKH
JUAd PETYNMpPOBAHMS NIPUTOKA M BBITSKKH
BO3ayXa; /1 — peuMpPKYTALHOHHBIH BO3-
AOYXONPOBOMI
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HBIMM WIM IBYMS BHITSDKHBIMHM BEHTWISITOPAMH, KaX/Iblii U3 KOTOPBIX
obecrieunBaer 50 % Tpe6yeMOTO BO3XYXOOOMEHA.

MecTHas BEHTIBILUSA B OTJIMYHE OT 001Ie0OMEHHOM 00ECTICUMBAET |
BEHTWISLIMIO HETTOCPENCTBEHHO ¥ pabouero Mecta. OHa MOXET ObITh

NpUTOUHOM. 160 BEFTHKHOK. [l DU TOdHA M BEHTWISALMS YIyImmaer

MPIKEQ_]SJIPIMaT B OI‘paHI/I‘ICHHOﬁ 30HEe IMIOMEUICHU, BLITSAXHad —
ynansieT BpeNHEIE JarpA3HEHTA HEOCPEICTBEHHO B MECTE X 06paso-
BaHNs, HALIDUMED Y CBAPOYHBIX MOCTOB, M3 3APAIHbIX OTHENEHUM AK-

(YMYJIITOPHBIX LIEXOB H T. 1.

7.2. OnpeaeneHune Heo6xoAUMOro BO3ayxoobmeHa

BosdyxoobmeHom Ha3bIBAETCS 3aMEHA 3arPSI3HEHHOTO BO3/lyXa [ToMe-
eHMi YUCTHIM. OGBIYHO 3TOT IIPOLIECC XapaKTePHU3YETCs Kpaimiocmbio
BO3IyX0OOMEHAa — OTHOILIEHMeM 00beMa BO3yXa, I0AAaBacMOTO B 1O~
MEILEHHE WIH YIAISEMOTO U3 Hero 3a 1 4, kK 00beMy TOMeLUEeHNS. He-
06XOAMMOE KOJIMIECTBO IIPUTOYHOTO BO3/yXa il O0ECTIeYeHUs TpeOy-
eMBIX [IapaMETPOB BO3YIIHOM Cpeabl B paboveii 30HE CIEAYET OIpenie-
JNSTh pacyeTOM, YUHTHIBasi HEPaBHOMEPHOCTD PACIIPEAECIEHHSA BPEIHBIX
BELUECTB, TEIUIOTH U BJIard 110 BHICOTE ITOMCILIEHUA U B pabouyeil 30HE.

Pacuer BemyT: :
17151 ITOMEILEHMUH C TEIUTIOBBLIIETEHIAMM — MO H30BITKaM SBHOM Tel-

JIOTHI,

IS TIOMEIUEHUIT C TEIUIO- M BIArOBHINENICHUAMU — MO H30BITKaM
SBHOM TETUIOTHI, BTATH M CKPHITON TEIUIOTH € MPOBEPKOM BBINONHE-
HMS YCIOBUSA IPERYIIPEXIEHUS KOHACHCAIIMM BIIard HA TIOBCPXHOCTSIX
CTPOUTEJIBHEIX KOHCTPYKLMIA ¥ 060pYyIOBaHMS,

JUTS TIOMEIIEHMI ¢ Ta30BBIOENIEHUSIMU — IT0 KOJUYECTBY BBIICTIA-
JOILIMXCSL BPETHBIX BEILIECTB MCXOMAS M3 YCIOBUS OOeCreyeHUs UX Ipe-
NETLHO JOMYCTUMbIX KOHIICHTPaLHiA.

KomHMyecTBO BHIAEHAIOIIMXCA B MOMEHIEHMAX MPOU3BOACTBEHHBIX
BPEIHBIX BEILIECTB, TEIUIOTHI M BAArd CiiedyeT MPHMHUMATH IO JaHHBIM
TeXHOIOTUYECKON YacTH MpoeKTa WIM HOpMaM TEeXHOMOTUYECKOTO
NpoeKTHpoBauus. TIpy OTCYTCTBHH B TEXHOIOTHYECKOM JaCTH MIPOEKTA
WM HOPMAaX TEXHOJIOTUYECKOTO MPOECKTHPOBAHUS CBEACHMII O KOMH-
YECTBE MPOM3BOJACTBEHHBIX BPEIHBIX BELIECTB, BRIOCTAIOIUXCH B I10-
MEIEHMAX, er0 MOXHO OIPENENATh MO JaHHBLIM HaTypHBIX 00CIeno-
BaHMI aHAJOTUYHBIX MPEAIPUATHH WIH CaHUTapHO-THTHEHNICCKUM
XapaKTepUCTUKAM, YKa3aHHBIM B IacIIOpTaX MPUHATOTO B ITPOCKTE
MPEINPUATHS TEXHOTOTHYECKOTO 0BOPYAOBaHHUS, & TAKXKE ITYyTEM pac-
YETOB.

TIpu OTHOBPEMEHHOM BBIIEECHUHU B MOMEILICHUSIX BPEAHBIX BELLECTB,
TEIUIOTH! M BJIATH KOJMHMYECTBO IIPUTOYHOTO BO3IYyXa NP MPOEKTHPOBA-
HUM BEHTWIALMH CIELyeT MPUHAMATh OOJbIIee U3 PaCCYMTAHHBIX LISt
KaX[Oro BUIA MPOU3BOICTBEHHBIX BBINENCHUI. OnpenensaTb KOuuJe-
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CTBO BO3/TyXa NpU MPOEKTHPOBAHII BEHTUIISIIME MO KPAaTHOCTH BO31y-,
X00OMEHa He NOITyCKAeTCs, 3a MCKIIOYeHHEM CITy44€B, OTOBOPEHHBIX B
HOPMATUBHBIX JOKYMEHTAX, COIIACOBAHHBIX M YTBEPXKIEHHEIX B ycra-ig
HOBJICHHOM MOpSIIKE. '

ITpu mpoexTHpoBaHuM 3[aHUH, POM3BOACTBEHHBIX MOMEIEHMI I
HX OTHENBHEIX 30H (Y4acCTKOB) 6e3 eCTeCTBeHHOM BEHTWIATIMH (PO~
BETPUBAHUSA) C MOAAYeil B HUX CPENCTBAMU MeXaHHYeCKOH BEHTHIS-!
I TONBKO HAPYXHOTO BO3AyXa 06BEM MOCNTENHETO JODKEH COCTAB-
JIATh He MeHee 60 M*/4 Ha omHoOro PaboTaIOWEro NMpH YCIOBUU KaK:!
MHMHHMYM OIHOKPaTHOTO BO3NYXOOOMeHa (BO BCeM 0OBeMe nomMemie-"
HHA) B TeueHHe | u.

Ipy mpuMeHeHUM Mg Takux 3MaHMH, MPOM3BOACTBEHHBIX MTOMeE-
WEHHMIH M MX OTHENBHBIX 30H CHCTEM MeXaHUYeCKOH BEHTWIAIIMK U
KOHAMIMOHUPOBAHUA BO3/lyXa C PELIMPKYIAIIMEN 0OBEM MONAYM Ha-
PYXHOTO BO37TyXa NODKEH OBITH He MeHee 60 M*/4 Ha omHOTrO pabora-
IOLIETO MPH YCJIOBMM KaK MHUHUMYM OOHOKPATHOTO BO3NyX0O0OMEHa B
Te€YEHHe | Y MpH pacyeTHOM KpaTHOCTH Bo3ayxoo0MeHa 10 U Gonee.
IIpu MeHbIIel pacyeTHOM KpaTHOCTH BO3yX000MeHa (M NpUMeHeHUH
PELMPKYIAHKA) 00BbeM MOfaYM HAPYKHOTO BO3[lyXa OOJDKEH OBITh He
MeHee 60 M3/u Ha omHOro paboTalonero u o6ecrednBaTh He MeHee
20 % obuiero Bo3ayxoo6MeHa.

ITpu xpatHocTH pacyeTHOrO BO3yx000MeHa MeHee 10 Ul mpumere-
HUH DELUPKYIAIME HOIYCKAETCS YMEHbBINATE 00BEM TTONaqH Hapyx-
HOro Bo3nyxa Ha 5...10 %, ecnu Ha ogHOrO paboraroniero npexycmar-
puBaeTcst nogasath 6onee 120 M*/4 HapyxHOTO BO3ayxa.

K 3naHuaM 1 noMemeHnsaM 6e3 ecTecTBeHHOI BEHTIWISAITHU CJIENYET
OTHOCHTb 31aHUSI M TIOMELIEHUs], B KOTOPBIX MPOEKTUPYETCA IToqaya
IIPUTOYHOTO BO3AYXa TOJbKO CPEACTBAMH MeXaHMYecKO BEHTWIALNH,
T. €. 6€3 YCTPOICTBA CHeUATbHBIX NpoeMoB st aspauuu. K 3oHam (yua-
CTKaM) MOMeIUeHM 0e3 ecTeCTBEHHOI BEHTHUITSILMH CIENYeT TAKKe
OTHOCHUTE 30HBI (YYAaCTKH) a3pHpyeMbIX MOMEIIEHHH, HAXOISINecs
Ha paccTossHu# 6onee 30 M OT HapyXHBIX CTeH C a3PAIMOHHBIMH TIPO-
eMaMH,

Hox otcyrcTBreM BhineTeHUST Bpe HBIX BELIECTB CIIeAyeT MTOHNMATD
TaKOE€ MX KOIMYECTBO B TEXHOJOTHYECKOM MpOIEcCe, MpHA OTHOBpE-
MEHHOM BBIIETICHUH KOTOPOTO B BO3YX ITOMETIEHHS KOHILIEHTPAIMH B
HEM BpENHBIX BELIECTB He MpPEBBICAT IpPEAEILHO OOIYCTUMBIX, yCTa-
HOBJICHHBIX IJIS1 paboyeii 30HBI,

IMTpr BoaMoXHOCTH ecTeCTBEHHOTO NMPOBETPHBAHUS B NMPOU3BONCTBEH -
HBIX TIOMEIICHUAX C 00BEMOM Ha ONHOTO PaboTalomero MeHee 20 M3
HYXHO TIpelycCMaTp1BaTh Ofady HaPYXXHOTO BO3AyXa B KOMMYECTBE He
MeHee 30 M*/4 Ha ogHOTO PabOoTarONIETO, 2 B IOMENIEHHIX ¢ OOBEMOM
Ha Kaxioro pabotatoiero Gonee 20 M* — He MeHee 20 MY/ Ha KaxI0-
ro pabotarnomero.

B momemenusx ¢ o6seMoM Ha OnHOro paboratoniero 6omee 40 M3
TTPH HATWYNKM OKOH WM OKOH M (hoHapeli u OTCYTCTBUH BbIIEJIEHUS
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BPEIHBIX M HEMPHATHO MAaxXHYLMX BEUIECTB AOIYCKAeTCs r[pez[ymgg:-
PUBATh NMEPHONHYECKH AeHCTBYIOLIYIO €CTECTBEHHYIO BEHTIWIALIMIO
KPbIBAHHME CTBOPOK TNMEPEIUIETOB OKOH M (hoHaper).

7.3. KOHCTPYKTUBHbIE OCOGEHHOCTH €CTECTBEHHOU
BeHTUNALUK

OcHOBHAA 3aJjadya BeHTHJIAIIMM — TMOIIEPXUBaTh B HOMCIL[CHHH;I(
1BO3IYX, OTBEYAIOUIMH IO CBOEMY KaYeCTBY canmapno-rnmerg;qecx::[ X
Tpe6oBaHusiM. HeopraHn3oBaHHOE pacrpeseieHNe CBEXETO B Igﬁnem
[IOMEHIEHWsIM, TIPOMCXOIsIIEe €CTECTBEHHBIM IYTEM IOA BI SHHEM
Pa3HOCTH TUIOTHOCTEH HAPYXHOTO ¥ BHYTPEHHETO BO3/IyXa, OMp: ;{B03_
cMOI Pa3HOCTBIO MX TeMITepaTyp (I TOPSYMX LIEXOB), WIK Hggnue,u
JIeHCTBHEM BeTpa (IJI XONMOMHBIX IIEX0B), Ha3blBaloT npogempu bma-.
[TpoBeTpUBaHUE TTOMELEHM JOCTUTACTCS r[epuonnqecxnﬁa ?)LKepToro
HueM Qoprovek, hpaMyr, ABEPHBIX X OKOHHBIX MPOEMOB. Kp M, 01(01;
BO3IyX B MIOMELLIEHUE npocaqnnaercn;e;:;::;g:;rgj M MOpkI CTEH,

if. DTO SIBJIEHHE HA3bIBAIOT UHQUA .
”H%eCI’)I‘ZgTBE:II:IHaﬂ fGeckaHaTbHasA TTOCTOSTHHAsA BEHTWISILIMS npoxganon:
CTBEHHBIX TIOMEILIeHU 1, OPraHU30BaHHas TaKUM 00pa3oM, 4To O ecgz_
JYMB2eT 3aNaHHYIO KPAaTHOCTb BO3MYXOOOMEHa HOMemeHm,ﬁﬂocm' Ha
3paHMe agpauus. Aspaiis UMeeT OONbllIoe 3HAYEHUE, OCO EHPI/[IOMZXa:
rie HyXHa BBICOKAs KPaTHOCTh BO3IyXO0OMeHa, TpeOyrouias 1p il
HUYECKOH BEHTWISIMM 3HAYMTEIbHBIX 3aTPaT 3JIEKTPOIHEPTHH )
1IpuMep, B TEPMUYECKHX, JTUTCHHBIX, KY3HEYHbIX U NPYIHX uexa); BC .
B Terelil nepyos roga MPHUTOK BO3AyXa OCYLIECTBISETCS Yepe bee

HIDKHUE a3palMOHHbIE TIPOEMBI B CTEHOBBIX OrPAXICHMSX, a ’I‘alOlI(ero -
poTa U BXOAHbIE ABepH. B XOJOAHBIA U MEPEXOAHBIA MEPUOND X lflxx
BO3IYyX B HEOOXOMMMOM OObeMe IPUTEKAET Yepe3 MPOEMEL B czeg OBbIX
OTPAXIEHUAX, PACIIOIOXEHHBIX He HIOKE 4 M OT YPOBHS non?mi o
rpoeMa). BEITSKKa B 1100601 U3 MEPHOAOB rona ocymecmnélxono epes
¢hpamyTH (poHapeit, a TakKe Yepe3 IaxXThl K ne(bnefnopm. ) xor JI:I'I].[IB
M TIepeXOnHbli Mepuonsl roga Gpamyru GoHapeit ompme ioT ity
Ha y4acTKax, pacroIOXKeHHHIX Hal HCTOYHHKOM TEeTLIOBBIIE
B6n¥:fﬂgg§i‘mecxoe obopyaoBaHHMe W TPYOONPOBONLI BHIIENAIOT n;:
OBITOYHYIO TETUIOTY. B MoMeIneHusIX ¢ U30BITKaMK ABHOH Tem(t)m:;;% "
nepaTtypa Bo3Ayxa BHyTpH IIOMELIEHHA BblllIE, IEM HapyXHOro, fuior-
HOCTb COOTBETCTBEHHO MEHBIIIE, YTO O0OYCIOBIHBAET HATUIHE P o
CTH HaBIEHHHM HApyXHOTO U BHYTPEHHETO BO3IyXa. Ha onpe;([)eneg;{ ﬁ
BBICOTE TTOMENIEHUS, B TaK Ha3bIBAEMOWM NA0CKOCMU pasHbiX 0aen ue:
3Ta PasHOCTh paBHa Hymo (puc. 7.3). Hipke miockocTi paBHI;IX naBgm
HUI CYIIECTBYET pa3pekeHHe, YTO 00YCIOBINBAET IPHTOK qufi}c{no-
BO3IyXa, & BILe — HEKOTOPOE HU3OLITOYHOE MaBJeHHE, 3a CYe

pOro HarpeThblif BO3OYX YAANAETCS HapyXy.
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Puc. 7.3. Cxema pacnpenenenus napnexus BO3yXa IPH €CTECTBEHHOI BEHTH
JSILMH B 3IaHUH /‘

é_—[aBJIBHPIC, Ma, sacTarnsromIee Bo3Nyx NepeMeIaTbes npy eCTeC’I‘BCH:E
HOY BEHTUIILUH, OTIPENENSIOT 110 hopMyIte '

Pe = (Pu — Pon)hg, (7.1i

TAC Py, — IUIOTHOCTh HAPYKHOIO BO3AYXA, KT/M?; Py, — IUIOTHOCTD BO3-
AyXa TOMELIEHMs, KT/M>; h — paccrosiHue 1o BEPTUKAIH OT ueHTpi
TIPHTOHOTIO TIPOEMA IO LIEHTPA BHITSDKHOTO, M; g€ — YCKOPEHUE CBO~
GonHoro nanenust, pasHoe 9,81 m/c2. )

3To naBleHKWE pacXomyeTcs Ha NpeoNoNeHKe CONPOTHUBIIEHUS JIBH-;
KCHHIO BO3AYXa B IIOMELIEHUH U IIPHAAHHE MY HEOGXOAMMOM cxopo-‘i
CTU IIPH BBIOpOCE B aTMOcChepy. 1

TIpu BeTpeHoI TIOorome ¢ HaBETPEHHOMN CTOPOHBI 30aHUA oGpaaye*rc;?f
30Ha NMOBBILUECHHOTO ARTEHHUSI BO3YXa 32 CYET 3aTOPMAKHUBAHUS nepe-,
MELIAIOWHXCA BOMYLIHBIX MAcC, a C MOABETPEHHON M Haj Kpoanen;
31aHMA — pa3pexeHue (puc. 7.4). Bnaronaps o6pasymoweiics Pa3HHILE,
AaBICHWI HAPYXHBIA BO3AYX BXOIHT B 3[aHHE 4epe3 OTKPHITHIE npo-lg'
EMBI C HABETPEHHO CTOPOHBI 3AHKSA U BHIXOIHT Yepe3 OTKPBITHIE OT-
BEPCTHA C IIPOTHBOMONOXHOM, NOABETPEHHOM CTOPOHHI. B HEKOTODBIX,
CJIy4asix 3ayBaHHe BETPa B IIPOEMBI 3MAHMS IPUBOIHUT K YMCHI:LHGHI/HO“

30Ha NOHDKEHHOTO

Y
Bﬂ 7‘ //': — b.\ \% DaBICHUA

3oHa
MTOBLIICHHOTO
JNABNEHUS

Puc. 7.4. IBXeHne BO3AYIUMBIX OTOKOR 1IpY OOGTEKaHNH 3[aHNSI B BETPEHYIO
noroay
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BO3MYX006MEHa, MOBBILICHUIO TEMIIEPATyPhl BO3MTYXa U ero 3ara3oBaH-
11OCTH B pabouyeil 30He. YToObI palHOHATBHO KCIIOAB30BATh JeCTBHE
neTpa ¥ TeIUIOBOrO JAaBIeHMS, HeoOXOQUMO NMPaBHIbHO OPTaHH30BaTh
JIBYDKEHHE BO3IYIIHBIX IIOTOKOB BHYTPH 3JaHUA. JTO JOCTUTACTCS BhI-
GOPOM ONTUMATBHON CXeMBI OTKPBIBAHKS CTBOPOK IIPOEMOB U MPUME-
lHeHUEM HesaLyBaeMbIX (oHapeit (puc. 7.5).

KONW4ecTBO NPUTOYHOrO Bo3myxa G, KI/d4, KOTOPOE HOJDKHO TO-
CTyNaTh B MPUTOYHBIE TIPOEMBI A9PUPYEMOTO 3[aHUS, ONIPEICTIAIOT MO
(bopmyne

=360 (1.2)
¢(tya —tp)
rie Q — TEeIUTOM3GHITKA B IIOMeIleHny, BT, ¢ — ynensHas MaccoBast
TermroeMKocThb Bo3ayxa, KIDx/(xr - °C); 4, — TeMIepaTypa yAasieMoro
o3myxa, °C; #,, — pacyeTHas TeMIepaTypa NPUTOYHOTO BO3IYXd, °‘C
(mapaMeTpsl A — cM. Taba. 3.1).
TeMrtepaTypy YIAISeMOTO BO3IYXa BEIYUCIIAIOT N0 Gopmyne

by = bys + AT(H = hys5), (7.3)

rie f,; — TemIepaTypa B pabodeii 30He, KOTOpast HE IOJDKHA IPEBhI-
AT YCTAHORIEHHYIO CAHMTapHBIMI HOpMamH, “C; At — TeMriepaTyp-

3"1»_" 3?J\:LBl:rr;mcKa
i\_,/f\l 5

BuITXKA 23> \i BoITsoKKa Bu'rm‘a/ 3)?@
2|[ é/f’/ i;;f\( N\ Z=

NG AR\ S ..
ﬂpmoxlf'!\ w%///i 0 é}S\V;‘ g;;é IIpurok tipwmo 1 |[\.- \\\{ }/4/(& _,] | 6Hpm°
7 g 7 5
a 6

[ e

Puc. 7.5. PerynupoBaHye BO3MYIIHBIX MOTOKOB IIPH €CTECTBEHHOH BCHTHIIALINH
MyTeM OTKPLIBAHHA CTBOPOK:
a — 1pu Ge3BeTpUM B TEIUTOS BpeMst rofa; 6 — 1py Ge3BeTPUM B XOMOLHOE BPEMs TroAa;
¢ — 1pu GOKOBOM BETpE B TETUIOE BpeMs roia; 2 — IpH GOKOBOM BETPE B XONOAHOE
BpeMs rona; I, 6 — HUDKHUE CTBODKHM; 2, 5 — BepXHUE CTBOPKH; 3, 4 — CTBOpKH B
a3palMOHHBIX HOHApAX KPOBMM; 7 — UCTOYHHUKH TEILIOTH!
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BurTsokka 5
4 =
|
} Yepnak
2 N 3.1 atax
{ |_J-v orax Puc. 7.6. KananbHas cuctema BbITsK-
y HOH BEHTWIILMHU C €CTECTBEHHBIM 1O~
1 4 2-ii 9Tax OyxneHnem:
,f e 1 — BHTIXKHAS pelueTka; 2 — BepTUKaIb-
= 1-if arax HBI# KaHan; 3 — ropu3CHTAIBHEIH yren-
% :W JICHHBIA KAHAT, 4 — YTeIUIeHHAa BBITSK-
Z Haq 1laxra; 5 — necnekrop

HBII I'PafVeHT 110 BRICOTE nomeieHus, "C/M (HaxomuTcs B Tuala3oHe

0,5...1,5°C/m); H — paccrosiHue ot TTOJIa IO LIeHTPa BBITSKHEBIX IIPO-
€MOB, M; h,, — BrIcoTa pa6Goyeii 30HEL, IIPHHUMAEMasi PaBHOM 2 M.

Bentwisiuus yepes a3pPALMOHHEIE (DOMAPH SBNISAETCS HAXEXHON W
3t pexTHBHOI (cM. puc. 7.5). YNpaBIslioT OTKPHITHEM 3aKpHITHEM bo-
Hapsl MUCTAHLIMOHHO, U3 OIlePATOPCKOM.

B npakrtuke cTpouTenncTBa KWIBIX, OOIIECTBEHHBIX ¥ MPOU3BOI-
CTBEHHBIX 3laHWH, He TPeGYIOMIMX WHTEHCHUBHOIO BO31yX000MeHa,
LIMPOKOE pacpOCTpaHeH e MOJYIMIM KAHATBHBIE CUCTEMbI eCTECTRBEH-.
HOM BEHTUNALMHM (puc. 7.6). B Takmx cucTeMax BEPTUKANTLHEIE BEITIXK-
HBIC KaHAJIBl PAa3sMENAIOT B CIIELUANBHEIX XKele300eTOHHEIX 6s10Kax,
LIaxTax WIK B TOJIIE BHYTPEHHHX CTed.

C uensio moswleHUs 90bGhEKTHBHOCTH MCITONB30BAHMS BETpa JIst
BBITSDKKH WIM YCWIEHHS TEIUTOBOTO JABIEHUS BEITSDKKH TpyOBI CHab-
KAIOT CIeLMANEHBEIMU HacalkaMH — pediektopamu. HauGosnee pac-

: TIPOCTPaHEHHBIM sBNIsIeTCs nednekTop LHATH
(puc. 7.7). Ou npencTasnseT co6oi LIWJIMHADU-
2d 4ECKYI0 ofevaiiky 2, B HMXHeil 49acTu KOTO-
po#t yctaHosneH guddbysop /. Konmak 3 cny-
XKHT [UISL 3AIUTHI OT MOMaNaHus aTMOChepPHEIX
0CanKoB B ITATPy6oK J, a KOHyC 4 — s npe-
TOXPaHEHWS OT 3alyBaHUs BHYTPb fedIeKTopa.
ITpu o6ryBanuu nuddysopa / BETPOM BHYTPH
J ~4  obevaitku CO3MAETCS paspexXeHKe, BCIEACTBHE
H€TO BO3AYX U3 MOMEIIEHHUS IO BO3LYXOBOLY
; d 5 TOCTymaer B narpyboK 5 M 3aTeM BHIXOIUT Ha-
PYXy uepe3 nBe KOJNbLEBHE ILETH MeXay 0be-

YalKoW U KpasMH KoJmaka 3 u KOHyca 4.
Puc. 7.7. lechexrop CGoptibie KOpo6a 1 BEITSKHEIE IIAXTHI BBINON-
LIATH: HSIOT U3 HECTOPAEMEBIX MAaTEPHAIOB (TaQH. 7.1);
1 — nuddysop; 2 — obe- TIPY TMPOKIIANIKE UX HA YepHaKax 3MAHUI CTEeH-
uahika; 3 — xommak; 4 — KM JOIOTHUTEIIEHO YTEIUIAIOT, YTOGH H30eXaTh
KOHYC; 5 — marpy6ox BBIIIAICHNA KOHAEHCATa Ha UX BHYTPEHHUX

186

TN

Ta6nunoa 7.1

H3gennsa u MaTepHannl LIS BO3IYX0BOAOB

XapaxTepHcTNKa TPaHCIIOPTUPYEMO
cpensl

H3nenus 4 MaTepHAIBL

Bosznyx TeMneparypoit He 6omee 80°C
IPU GTHOCHTENBHOM BIAXKHOCTU:
He Gonee 60 %

6onee 60 %

BosayiuHas cMecbC XMMWYECKH
AKTMBHEIMH Ta3aMil, IapaMH 1
MBLTBIO

BeToHHBIE, XeNe3006€TOHHHE M TUIT-
COBHI¢ BeHTHIALIMOHHBIE GIOKH; ac-
GecroLeMeHTHBIE TPYOBI M KOp0oOa,
THICOKAPTOHHEIE, THTICOOETOHHEIC H
apboJIMTOBBIE KOp06a; TOHKOTUCTO-
Basl OLIMHKOBaHHAs1, KPOBEJIbHAA, JTH-
CTOBasi, pPYJIOHHas XOJIOAHOKATaHAs
CTalb; CTEKIO0TKaHb; Oymara 1 Kap-
TOH; IPYTHE MaTepHalibl, OTBCHAIO-
e TpeOGOBAHNAM YKA3AHHOMH cpeabl

BeTtoHHEIE M XeNe300€TOHHBIC BEH-
TUNALMOHHEIE 6;10KH; acbecToLe-
MEHTHBIE TPYOBI M KOpOOa; TOHKO-
JIMCTOBasi OLIMHKOBaHHAasA, JIMCTOBast
CTajb; IUCTOBOM aMOMUHMIA; TINACT-
MAacCOBEIE€ TPYOBI ¥ IUTMTHI; CTEKIO-
TKaHb; OyMara ¥ KapToH ¢ COOTBET-
CTBYIOIILEl MTPOTNIUTKOI; Ipyrue MaTe-
PHATBI, OTBEYAIOLME TpeGOBaHUAM
yKa3aHHO cpeabl

KepaMuyeckne 1 acbecTOLIEMEHTHBIE
TpyOBl U KOp0O0a; MIacTMacCOBbIE
TpyOsI 1 KOopoba; 610KH U3 KUCIOTO-
yIIOpHOTO OETOHA 1 TUIACTOOCTOHA;
CTEKIIOTKaHb; METAUTOIUIACT; JIUCTO-
Bag cTanh, OyMara 4 KapToH ¢ COOTBET-
CTBYIOILIMMHM TPaHCIIOPTUPYEMOH cpe~
Ji€ 3aIUTHHIMK MTOKPHITHSAMH U NPO-
TIUTKOIi; IpyTve MaTepraibl, OTBeYa-
1011(He TpeOOBaHUAM YKA3AHHOM cpeabl

IIpuMevanue. Bo3gyxoBonasl N3 acOECTOLIEMEHTHBIX KOHCTPYKLIMIA HE TOMyCKa-
€TCSl MPUMEHATh B CHCTEMaX MPUTOYHON BEHTWISIEHH.

MMOBEPXHOCTAX B 3UMHee BpeMs. OOBEeTUHATE B JXKWIBIX 3MAHHAX BBITK-
HbI€ BEHTHWSIMHOHHLIC KaHANbl U3 KYXOHb, CAHY3JIOB U BAHHBIX KOM-
HaT, HaXoOALINXCSA Ha MPOTHBOIOJOXHBIX CTOPOHAX 3MaHUsI, HE pa3-
peiaeTc.
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Pacuer KaHaNBHOM CHCTEMBI BEHTHIIALMY ¢ €CTECTBEHHHIM MOGYX-~
ACHMEM CBOOMTCA K OTIPEAEICHHIO PAa3MEPOB XHUBOTO CEYeHHs BO3AY-~
XOBOIOB, OKa3bIBAIOLIMX {IPOXOY TPeOGYEMOro KoJIMUecTsa BO3[yXa CO-
TIPOTUBJICHUE, COOTBETCTBYIOLIEE PACYETHOMY JABICHHIO. ITorepu nag-
JICHIST B BO3NYXOBOAX OMPEAENSIOT KaK CyMMY TMOTepb JaBIeHus Ha,
YHacTKax caMoro pOTsDKEHHOTO TpaKTa ceTi. Ha KaxoM yyacTke 1mo-

TepH nawiieHus, Ila, coctosT U3 norepp Ha Tperue (R/) U Ha npeoso-
JIEHUE MECTHBIX CONPOTHBICHHMIA (Z): ’

p=Rl+2Z,

Tae R — yuenbHas IoTepst JaBeHUS MO UTHHE y4acTKa, 06yc/IoBIeH-;
Has TpeHueM, Ila/m; /| — nnuna y4acTKa, M. i
[Tnomans xnBoro ceyenus BO3IYXOBOJIOB, M, OTIPEACISIOT 10 dbop-.
MyJe X
F=L/3600v, (7.5)..

e L — pacyerHslii pacxon BO3yXa, M>/4; v — CKOpPOCTB BO3IyXa B
BO3AYXOBOAE, M/C (OOBIYHO €€ MPHUHHUMAIOT paBHoii 0,5...1,0 m/c).
[Tnomans XuBoro ceyenust u Pa3MEphl BO3TYXOBOJA HAXOIAT, 3a1a-
BasACh CKOPOCTBIO IBIKEHUsI BO3NyXa B HeM. IToTepH faBneHHs Ha Tpe-
HUE OIPEACISIOT ¢ MOMOIIBIO CITELMATBHEIX TabIMI] WK HOMOTpPaMM
(puc. 7.8), cocTaBNeHHBIX LIS KpYTIIBIX CTaJIBHEIX BO3MYXOBOIOB. Eciu
BOSIYXOBOIR! /LISl KaHAIbHOH CHCTEMB! BEHTWISALIAN MIpeanoaraeTcs

BBITIOJIHATH TMPAMOYTONBHBIMH, TO IS KaXAoro yJyacTka pacCYMTHIBa-

(7.4)‘;:

I0T IMaMeTp d, PaBHOBEJIMKOTO (3KBUBAIEHTHOIO IO TPEHUIO) KpyT-
JIOTO BO3AYXOBOJA:
2ab
d, = , (7.6)
a+b

TH€ @ U b — JIMHBI CTOPOH MPAMOYTONEHOTO BO3IYXOBOJA, M.

YnenpHHE MOoTepH JaRNeHus Ha TPeHHE R, OmpeneieHHBIE 0 HO-
MOTpaMMe JUIsI CTaJIbHbIX BO3MYXOBOJOB (CM. pHC. 7.8), B cyyae Heme-
TaJUIMYECKHX BO3YXOBOAOB KOPPEKTHPYIOT, YMHOXas HAMIEHHOE 3Ha-
UCHHME Ha KO3(HUUUEHT B, KOTOPHIA IS HUIAKOTHIICOBBIX KaHaJIOB
paBeH 1,1; s I1aKOGETOHHBIX — 1,15; mnst KUpIMYHBIX — 1,3.

Jlist Kaxnoro y4actka norepu nasnenus, ITa, Ha mpeogonenue Me--
CTHBIX COMPOTUBIIEHMI{ PaCCYUTHIBAIOT 110 (hOpMyITe

2
z-3e%

e Y & — cymMa KoadduIHeHTOB MECTHHIX COIIPOTHRICHMIT Ha KaX-

(7.7

v
JIOM YYacTKe; TP — AuHammI4ecKoe aasneHue, [Ta, onpenensemMoe mo.
HOMorpamMe (CM. puc. 7.8).

B cetn Bo3myxoBomOB moTepu Ha MecTHEIE COTIPOTUBIICHHSA COCTaB- ,
msuor 80...90 % or obmmx moTeps, TIOOTOMY TIPH KOHCTPYMPOBaHHK
188

JlMaMeTp BO3RYX0BOAA d, MM

CkopocCTb Bo3Iyxa v, M/C
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Puc. 7.8. HoMorpamMma AJisi pacueTa XPYIIbIX CTAILHEIX BO3IYXOBOIOB
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CHCTEM BEHTWIALHN HYXHO U36ETaTh PE3KHX ITOBOPOTOB, JIMIITHMX 3a-
ABHKEK, KJIaNaHOB HA BO3AYIIHOM TPAKTE.

IIperMyILIECTBAMH CHCTEM E€CTECTBEHHOM BEHTWIAIMH SIBASIOTCS
NIPOCTOTA KOHCTPYKIIMH M CPaBHMTE/IbHAST JIETKOCTh OGCTY:XKMBaHMUS,

HENOCTaTKOM — MAJIBIA PAafiNyC NEHCTBHS, OCOGEHHO ISl TOMEIEHMI
C HEGO/IBIIMMHU M3OBITKAMH TEIUTOTEL

7.4. KOHCTPYKTUBHbIE OCOBEHHOCTM MEXAHUYECKOMH
BEHTUNALMM

B npakTHKe NpoeKTHPOBAHMA HMOMMMO €CTECTBEHHOI BBITSDKHOM
BCHTWIILIMM IIMPOKO ITPUMEHSIOT 001IEOOMEHHYIO M MECTHYIO MeXa-
HIMECKYIO BEHTUIIAIMIO, KOTOPast, KaK YXe OTME4anoch B noapasy. 7.1,
MOXET OBITh BHITSDKHOM, IIPUTOYHON U IIPHUTOYHO-BHITSLKHOM.

MexaHnuecKy10 BEHTIUIAIMIO, T, €. BEHTHIAIMIO C HUCKYCCTBEHHEIM
noOyXIeHneM, IpeayCMaTpHBAIOT:

€CIH METEOPOJIOrMECKHE YCIIOBHSI M YMCTOTa BO3MyXa HE MOTYT GBITH
ofecrieYe bl BEHTHIALMEN C €CTECTBE HHBIM nooyXIeHIEM;

IJ1s TIOMEIICHUI U 30H 6€3 eCTECTBEHHOrO IMPOBETPUBAHUSL.

CMelaHHyI0 BEHTWISILIMIO, T. €. MEXaHUYECKYIO C YACTHYHEIM HUC-
TI0/Ib30BaHHEM €CTECTBEHHOTO ITOOYXIEHHA, MOXHO MPOEKTUPOBATh TS
IIPUTOKA WM YIANICHUsT BO3IyXa. JIna oGIIeCTBEHHBIX M aIMHHUCTPATHB-
HO-OBLITOBBIX ITOMEILEHHI B PaifOHaX ¢ pacuyeTHOMN TeMriepatypoil Hapyx-
Horo Bosfyxa —40°C 1 Hrxe (apameTphl b) BeHTWIAIMIO HYXHO TIpo-
CKTUPOBaTh, KAaK NPABWIO, € UCKYCCTBEHHBIM MOOYXIECHIEM.

ITpu MexaHMYECKO BHITSIKHOM BEHTWIALMK (cM. puc. 7.2, 6) u3
[IOMEIICHMS] OPTAaHW30BAHHO YIANSIOT 3arPA3HEHHBINA BO3NYX, a IPH-
TOK BO3/lyXa ITPOMCXOAMT HEOPraHM3OBAHHO — 3a CYET IONCOCA ero
4epe3 BCE HETUTOTHOCTH CTPOUTEIIBHEIX KOoHCTpyKIHi. IIpm aToM B X0-
JIOMHBIIA IEPHONI TOIa B TOMEIIEHNE IIOCTYNAET 3HAYHTE/ILHOE KOJTHYE-
CTBO XOJIOXHOTO BO3yXa. DTO NPUBOAUT K OXTAXAEHHIO TOMEILEHHS,
a 11py GOJIBIIMX 00BEMaX MOLCACHIBAEMOTO BO3AYXA BHI3LIBAET Henpu-
SITHOE OLUYIIEHUE XONOJHOrO AYThA.

IIpueMHble OTBEpCTHA ANA ynaleHus BO3[lyXa BBITSIKHOI BEH--
THISHHEH U3 BepXHEH 30HBI MPOM3BONCTBEHHHBIX MOMENIEHHH pas-
MEIAIOT: ‘

TIOA, ITOTOJIKOM HJIM ITOKPHITHEM, HO HE HIDKE 2 M OT IoJ1a IO HH3a
OTBEPCTHH IPH YAAICHNN U3OLITKOB TEIUIOTHI, BIar¥ M BPEIHEIX Ta30B;

He HIDke 0,4 M OT IUTOCKOCTH ITOTOJIKA WJIM NOKPBITHS 0 BEpxa
OTBEPCTHH [P yIaieHUH B3PHIBOONACHEIX CMeCEi ra30B, TapoB 1 a’po- ;
3o71e¥ (KpoMe CMECH BOJIOPOJIA C BO3AYXOM); :

He Hixe 0,1 M OT IUTOCKOCTH IIOTONKA MJIM ITOKPBITHS 110 BEpxa .
OTBCPCTHH B IIOMEINEHWSX BHICOTON 4 M U MEHEe WIN He HIDKE 0,025
BBICOTBI IToMelleHMA (HO He Gosiee 0,4 M) B ITOMEILEHHSIX BBICOTOH
Gonee 4 M IpH yoaleHUH cCMECH BOIOPOIA C BO3MYXOM '
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HpneMHHe OTBEpCTHs [UIs YIAJeHHsl Bo3yXa 061eo6MeHHOH BEH-
1insEei U3 paboyel 30HBI MPOU3BOICTBEHHEIX HOMuemeHnﬁ pa3Me-
1naioT Ha ypoBHe 10 0,3 M OT 1oJjia 10 HU3a OTBEPCTHH.

MecTHas BHITSDKHAS BEHTWISALMS MpeIHa3HaYeHa UIsl YIaleHUA 3a-
| PI3BHEHHOTO BO3yXa HEMOCPEACTBEHHO OT HCTOYHHKOB OﬁpaSOBaHI/{H
HpeAHBIX BoiaeNneHuil. Ee BHITOJHSIOT B BUAE PasTMYHBIX YKPBHITHH,
BLITSOKHBIX 30HTOB, BBITSDKHBIX iKathoB, 60PTOBHIX OTCOCOB.

KoJM4ecTBO BO3AyXa, M>/4, KOTOpoe HEOOXOIUMO YAAIUTh, Olpe-
JICTSTIOT, MONb3ysch GopMyioit (7.5):

L = 3600F, ' (7.8)

e F — 1uomagb OTKPHITHIX IPOEMOB, Yepe3 KOTOPHE 3acachiBa-
¢TCSL BO3AYX, M?; v — CKODOCTh OBMXCHMS BO3[yXa B ITHX IpO-
: C.

LMaS)/(;( :; }/:ITPI 4 ¢ OTCOCOM XapaKTepM3ylOTCA T€M, YTO HCTOYHMK
WPEIHBIX BhIIEIEHH HAXOQUTCA BHYTPH HUX M B PE3YyJIbTaTe HCKYCCT-
BEHHO CO3IABAEMOTO pa3peXeHHs BpeIHBIC BEUICCTBA HE MOIYT IIO-
1ACTH B BO3AYX HoMelneHus. Oco6eHHOo Gonblioe 3Ha4EHUE TaKUe yK-
PLITHS MMEIOT IpH Oopkbe ¢ IBUIBIO, TaK KaK IMPHUMEHCHHC obure-
OGMECHHOI BEHTIIALMH B 9TOM CiIydae ManoadhdekTHBHO. B rpakTHKe
1auGosee pacpoCTpaHEeHbl Pa3TMyYHbIE 3AIHTHO-00CCIIBUIMBAIOLINC
KOXYXH, KOTODHIMH CHAaGXaloT NUHGOoBaNbHbIE, OOMPOYHEIE, MTOIH-
pOBaNBHEIE, 3aTOYHEIE, I€peBooOpabaThBAIOILME K HEKOTOPBIE Ipyrye
LTaﬁlngW{CCTBO Bo3yxa, M*/4, Heobxomumoe VTS YAICHUs IbUIK, LIS
JATOYHBIX, NUIH¢OBANbHBIX M IOIHPOBAIBHBIX CTAaHKOB OIPENC/AIOT

1o opmyie
L = K, d,,, (7.9)

rae K, — pa3sMepHblii Koa¢bpHUIHEHT, M3/(4-MM); dy, — IHaMeTp KpY-
ra, MM.

KoaddumueHT K, 3aBHCUT OT JUaMETpa Kpyra W Ajisl 3aTOYHEBIX U
HUTMOBANBHBIX CTAHKOB cocrapiseT 1,6...2, a mns IIOJ[I/Ip(;BaJIbHI:IX
CTAHKOB C BOIJIOYHEIMH M MaTepUaTHIMHK KpyraMu — 4...6, M /(‘UI~MM).

BoITAXHONK 30HT IpeAcTaBiser coboit MeTalyIMIecKHid KO-
[aK, paclojaraeMelii Haj HCTOYHMKOM BPEJHBIX BBIACICHHM. Bca-
chIBaloOlllee cedeHUe Koiamaka uMeeT (HopMy, T€OMETPHYECKH nci;[-
JIOGHYI0 TOPHU3OHTANBHOM NMpoeKUMH 00/aKa BPEIHBIX BBIUICICHUM.
PazMep KaxJo0# CTOPOHBI IPSIMOYTOJILHOTO 30HTA ONMPENENISAIOT M3
BBIpAXEHHS

B =y +0,8h, (7.10)

rae by — pasMep CTOPOHBI (WM IHAMETP) NPOCKUUH obaka BbIACIE-

HU, M, # — PACCTOSIHME OT ITOBEPXHOCTH MCTOYHMKA BbLICJICHWH 10
b 2

IPHEMHOTO OTBEPCTHS KOJIMAKa, M.
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H1s1 paBHOMEPHOCTH BCACHLIBAHMS YTOJ PAaCKPBITHSI KOJIAKa IIPUHH
MalOT PaBHBIM He MeHee 60 °, a paccTosgHHe A — IO BO3MOXHOCTH MH
HAMAJIbHBIM, TaK KaK B 3TOM CjIyyae BO3pacTacT 3(MEHeKTHBHOCTE 30

Ipu ynanennu TeIUIoro Bo3myxa, BIaTH CKOPOCTb BO3IyXa B FODH
30HTAILHOM CEYEHHH KOMTaka IpuHuManT paBHoii 0,15...0,25 m/c, |
MIPH YIAJTEHUH TOKCUYHBIX BewlectB — 0,5...1,25 m/c B 3aBUCUMOCT
OT YMCTIa OTKPBITBIX CTOPOH 30HTa (BOMBIINE 3HAYEHUS I/ 30HTO!
OTKPHITHIX CO BCEX YETHIPEX CTOPOH).

BrraxHoil mkad (puc. 7.9) cozmaet yRpuITUE CO BCEX CTOPOS
HCTOYHHMKa BPEOHBIX BbIACACHUHA. J{s1a HaOmoneHns 3a paboToii B K
dy rpedycMaTpuBaOT pabouHe MPOEME!, 3aKPhIBAEMEIE TTOIBIDKHBI
CTBOpKaMU. BBITSDKHDBIE miKadb! MCIOAB3YIOT B XUMHYECKUX naﬁopami
pHSIX, TIPU TEPMUYECKOH W TaJbBaHUUYECKOM 00paboTke METAIUIOHN
OKpacke, pa3BecKe M pachacoBKE CBITYYMX MaTrepyanos u ap. B zaBucus
MOCTH OT XapaKTepa BPEIHbIX BBIIEICHHI H UX TEMITEPATYPHI CKOPOCTE
BO3/yXa, 3acachblBaeMoro B wkacd yepe3 pabouue OTBEPCTHS, MPHHUA
maror paBHO# ot 0,5 (rapsl Kucnor, crupToB U Ap.) Ao 1,5 M/c (napq
CBHMHIA, PTYTH, LHAHUCTBIX COCMUHEHMIA M Op.). 4

Boprosrie orcocH (puc. 7.10) KOHCTPYKTHBHO npe,aCTaBJmJ
10T OGO 1HIeIIeBbIe BO3TYXOTIPUEMHVKH, PacIionaraeMsle CGOKY OT 3ep-
KaJla BPEAHbIX BBIIETCHUI. Takue oTCOCH HaXOAT IPUMEHEHHUE B Te)
CIy4asX, KOra YKPHITHE MCTOYHMKA BPCAHBIX BBUICTCHUH KOXYXOM
T10 TEXHHYECKHUM TIPHYHHAM HE NMPENCTaBIAETC BOSMOXHBIM (TIpU TPaBy
JIEHHH METAJUIOB U HAHECEHWUW TATbBAHOIMOKPHITHI, LHHKOBAHUHM, Ce+
pebpeniH, B IIPOLECCE KOTOPHIX BLIAENSIOTCH INAphl KHMCIOT, LHETO
4YeH, UMaHUCTHIA BOTOPOA M T.1.).

IMpu mmpune BakH 10 0,5...0,7 M UCTIONB3YIOT ONHOOGOPTOBLIE o'n
COCHI, IpY Oosellell WHpHHE — MBYXO0pTOBBIE. CKOPOCTh 3acachiBa-
€MOTO B IIIe/Tb BO3yXa NMPUHUMAIKT paBHOIi 0,3...3 M/c. TIpu nmipune

BaHH 6onee 1,5...2,0 M npumensior 6opro-

BBIE OTCOCHL CO CIYBOM, B KOTOPHIX BO3LYX

Berrsokka TIOIAeTCs C MPOTUBOIIONOXHONA OT 1HETH OT-

coca CTOPOHBI ISl yAYIINCHUs BCACHIBAHMS E
1IEND,

KonmuyecTro Bo3nyxa, M2 /4, HE0OXOIUMOE

ISl CTyBa, OTPEAENSIOT Mo (opMyIe
v s L., = 300KAB?, (7.11)
N4/ rae K — ko3 HULIEHT, 3aBUCAIINI OT TeM-
700 700 IepaTypbl XHIKOCTH B BaHHE, U3MEHIEMOI]

Z 7 7 77 or0,5(na20°Cymo 1 (mng70...95°C); A—
a 7 JUIMHA BaHHBI, M; B — IIMpUHA BaHHBI, M.
KonuuecTso Bo3ayxa, M*/4, 0TcachIBaeMoe
6OpPTOBBIM OTCOCOM CO CXYBOM,

Ly = 6L, (7.12)

Purc. 7.9. BormsixHow Iukad:

a — C HIDKHUM OTCOCOM; 6 —
C BEPXHHM OTCOCOM
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BboproBoi oTcoc

Puic. 7.10. Boprosbie OTCOCH! BaHH:
a — TIPW MaNol UIMHE BaHHbI; 6§ — NpU 60IbLIOH [UIMHE BAHHKI

IIupuHy wea GOPTOBOTO OTCOCa MPHHUMAIOT paBHO 40 ... 100 MM,
IIUPUHY DIEJH ¢OyBa TpuHuMaloT pasHoil 0,0125 mupHHL BaHH, HO
11e MEHEE 5 MM.

TIpuTounan BEHTWISALHA ¢ MEXaHHUYECKUM TOOYXKIEHUEM IBHXKE-
HuA Bo3ayxa (cM. puc. 7.2, a) OblBaeT COCpPENOTOYEHHAA H
paccpedOTOYeHHas. [Ipy HAUIMYUY TOMBKO APUTOYHON BEHTHIIA-
|[MM UMEET MECTO HEOPraHHU30BaHHOE YIAICHUE 3aTPA3SHEHHOIO BO3y-
Xa U3 TTOMEUICHUS.

TIpHTOYHYIO BEHTHIALHIO MPUMEHSIOT B IIOMEUEHUAX, B KOTOPHIX
l¢ IIPOMCXOOUT ClieHuPUUECKOe 3aTPSA3HEHUE BO3NYyXa WK HeoOXomu-
MO CO30aTh HE3HAYUTEIbHOE TTOBBIUICHHOE JaB/IEHUE.

B pabouyio 30HY MPOU3BOJICTBEHHBIX [IOMEIIEHUI IPUTOYHEIR BO3-
JLyX M3 BO3yXOpaclpeIeTuTeeit NoqaoT rOpH3OHTAIBHBIMU CTPYSIMH,
BBIITYCKaEMBIMH B TIpeaestax paboueit 30HbL; HAKJIOHEHHBIMU BHH3 CTPY-
SIMHM, BBIMIYCKAEMBIMU Ha BeicoTe 2..4 M OT IOJa; BEPTUKAILHBEIMH
CTPYSIMH, BHIYCKaeMBIMU Ha BHICOTE 4...6 M oT nona. IIpu He3Hauu-
T€JIGHBIX U3GBITKAX TETUIOTHI MIPUTOYHBIN BO3AYX B MPOU3BOACTBEHHEIC
NOMEIIEHMA MOXHO ITOJARaTh U3 BO3AYXOPACIIDEIETUTENEH, paciomno-
XEHHBIX B BEpXHeil 30He, BEPTUKAIBHBIMU WM HAaKIOHEHHBIMH CTDY-
SIMHM, HarnpaBJICHHLIMY CBEPXY BHH3.

B I1poM3BOACTBCHHEAIC TOMEHICHHS C BLIACTIEHUSMY IBUIM ITPUTOY-
HEBII BO3MYX HYXHO IIOJ2BaTh CTPYSIMHM, HallpaBIeHHBIMH CBEPXY BHH3
13 BO3NYXOpacIIpeIeiMTeNel, paclOIOXEHHBIX B BEpXHEl 30HE.

B noMenieHus pa3IMYHOrO HasHAYEHUs MIPU OTCYTCTBHMM BBINENE-
11151 TIBUIM TIPMTQUHBIH BO3MYX MOXHO ITOaBaTh CTPYAMHU, HallpaBlIeH-
HBIMH CHH3Y BBEpPX M3 BO3MYXODPaCIpeoeUTeNei, pacoIOXECHHBIX B
0BCYXUBaeMOi WIH pabodyecH 30HE.

ITpUTOYHEI BO3OYX Li€IeCO00pasHO MofaBaTh Ha MOCTOSSHHbIE pa-
H0oYMe MECTa, €CIM OHHU HAaXONATCS Y UCTOMHUKOB BPEMHBIX BhHLIEINE-
HUH, VI KOTOPBIX HEBO3MOXHO YCTPOHCTBO MECTHLIX OTCOCOB.
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MEeCTHYIO MPUTOYHYIO BEHTIWIALKIO IIHPOKO HUCHOAL3YIOT VIS CO~|
3aHus TpeGyeMbIX NapaMeTPOB MUKPOKJIMMATA B OTPAHHYEHHOM 06~
eMe, B YaCTHOCTH, HETTOCPECTBEHHO Ha paGoyeM MecTe. DTO JOCTHra~
€TCS CO3JaHHWeM BO3ZYIUHEIX 0a3WCOB, BO3IYIIHHIX 3aBeC (CM. non-
pasm. 3.10) u BO3TYIIHBIX TyIeit. {

Bo3nyWHH A 0a3HC CO3NAIOT B OTAETBHLIX 30HAX PAGOYMX MO~}
MellleHUI ¢ BBICOKOM TemmepaTypoil. [Lis aroro pabouylo. rmomamqf}
OrpaHUYeHHOM TIIOIANY 3aKPHIBAIOT JIETKUMU MepPeaBIKHBIMU Nepe-|
rOpPOAKAMH BEICOTOM 2 M M B OTOPOXEHHOEe MPOCTPAHCTBO MOJAIOT cor
ckopocteio 0,2...0,4 M/c 6oiee XOJMOTHEIM BO3IYX.

C'rauuox-lapnme BO3AYIIHBIE OYyUIHU IIPENCTABIAIOT co60n
001Mi BO3XYXOBO C MPUTOYHHIMH (IYLIMPYIONIMMH) HacaaKaMH, KO-
TOpbIE HAMPaBIAIOT CTPYIO BO3MyXa Ha paboyue mecta. 3abop Boanyxa
TIPOH3BOXHTCS MO0 CHApYXH, G0 NOTHOCTHIO WIM YaCTHYHO M3 MO~
MeIeHYs (TIONHAS WM YaCTHYHAS DErMpPKYISAINs),

INepenBuXHbBe BO3NYUIHBIE NYUIHM COCTOAT U3 BEHTHISA-
TOpa, XBUraTeNsl U PasINyHBIX PUCHOCOBTEHN (TOXCTABKH, OrpaX-
JIeHHs BEHTWISITOPA M Ip.). B HUX HCONB3yeTCs HapyKHBI BO3KYX mm"
BO3AYX IOMENIEHHS.

B nexax 3aBOJOB €O 3HAYUTENLHBIMU BLIICTEHUAMH BPEIHBIX 430B.
¥ 11apOB, BArH M. TEILIOThL ILIMPOKO MPUMEHSIOT HPHTOYHO- HTHKHYW
BEHTHISIHIO, [IPEACTABMIOLLYIO CODOM KOMOHHALHIO npmoqnop’n«rm-f

Tmoﬁ BEHTIWISALIUHA !CM puc. 7. 2; 6). I
Jlna moMenieH#it KaterOpvM A W1 B, a Takxe Uil IPOM3BONCTBEH;

HBIX MOMEIMEHWH, B KOTOPHIX BHIAETAIOTCS BPEIHBIC BEIIECTBA WITH
TIPUCYTCTBYIOT PE3KO BBIPAXEHHBIE HETIPUSATHBIE 3aMaXH, TPexycMar-
PUBAIOT OTpHLATENbHbLH UcOaTanc. Tak HA3BIBAIOT Pa3HOCTh PacXOnos:
BO3IyXa, TI0OJaBAEMOrO B MOMellieHNe (3JaHKE) U YIAISEMOro U3 Hero
CHCTEMaMM BEHTHJISIIHH C HCKYCCTBEHHBIM TOOYXIEHUEM, KOHIHALH~:
OHHMPOBAHMSA BO3OYXa M BO3AYIIHOIO OTOILIEHHA.

S

7.5. OxpaHa aTrmocthepHOro Bo3ayxa oT 3arpA3HeHni

Ha npoMbIIIeHHBIX TIPENIPHATHSX BEIOpachIBacMBIi B aTMOC(heEDY.
M3 CHICTEM MECTHBIX OTCOCOB M OOIMEOOMeHHOMN BEHTWISIUHM BO3IYX,
comepKAIMii 3arpsI3HSIOLIIe BpeqHbIe BeUIeCTBa, KOJLKEH NOIBEPraThes
OYMCTKE, 3 OCTANIbHOE KONMYECTRBO BPEXHEIX BEIIECTB HEOOX0AUMO pac-
ceuBaThk B aTMoC(hepe.

Mertonuka pacyeTa KOHLEHTPALUA B aTMOC(EpHOM BO3OyXe Bpes-
HEIX BEHIECTB, COMepKanxcsa B BHIOpOCax NMpeANpUsTUA, NpexycMaT-
PUBAET, YTO KOHILEHTpAllMM BPeXHBIX BEHIECTB OT BEHTWISALMOHHBIX
BHIOPOCOB JAHHOTO OOBEKTA C Y4ETOM (DOHOBBIX KOHIEHTPALUA OT
IPYTHX BHIOPOCOB HE JOJDKHBI IPEBHIIATD:

B aTMOC(hEpPHOM BO3/IyXe HACEJEHHBIX MECT — MPEETbHO HOIYCTH~
MBIX MAKCHMAJIbHBIX Pa30BBIX KOHHEHTpALIMI BpeaHbIX BemecTs ([IJIK ),
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ycraHoBeHHHIX TockoMcananmaHan3opoM Poccun, i 0,8 IIJK, B
JOHAX CAHMTAPHO-3aLIUTHOH OXPaHBI KYPOPTOB, KPYIIHLIX CAHATOPH-
¢BB, IOMOB OTZbIXa M 30HAX OTXHIXa TOPOTIOB;

B BO3MyX€, MOCTYIAIONIEM B IOMEIICHUS NPOU3BONCTBEHHBIX U -
MUHHCTPATUBHO-OBITOBEIX 3XaHMI Yepe3d MpUEMHbIE YCTPOWCTBA, OT-
KpbIBaeMble OKHa W MPOeMBI, MCTIONb3YeMEbIe I TIPUTOKa BO3NyXa, —
(),3 OpenesbHO MOMYCTUMBIX KOHLUEHTPALMIA BPEXHBIX BENIECTB JIA pa-
(ho4eil 30HBI MPOU3BOACTBEHHBIX MoMereHuH (ITJIK ).

OuKcTKy BEIGPOCOB MBLIETa30BO3MYINHOM CMECH MOXHO HE Mpexyc-
MATPHUBATh U3 CUCTEM C €CTECTBEHHEIM MOOYXIeHHUEM, 3 TAKXKE U3 CH-
CTEM MO MOIIHOCTH C MCKYCCTBEHHBIM IOOYXHCHUEM, €CITH 3TH
BEIOPOCH He HapylIaloT TpeGOBaHUI COOTBETCTBYIOIETO pa3nesa npo-
¢KTa npegnpusatisa «OxpaHa atMocdepHOro Bo3ayxa OT 3arps3HeHUil».

Jns ympomieHUsT pacyeTOB MO OXpaHe aTMoc(epHOro BO3AyXa
BBEIEHO MOHATUE ycaogHul cmoynuk. 1lox HUM MogpasyMeBaeTcs
WCTOYHHK, 3aMeHSIOILHIT TPYIIITY HCTOYHHUKOB, HAXOISIIHUXCS HAa KPOB-
Jie 3MAHUS B Ipeaeiax IUTomany Kpyra guaMeTpoM 20 M. O6muit pac-
X0l THITEra30BO3NYIIHON CMECH TakuX HcTouyHHkoB L < 10 m3/c.
VCIIOBHAs KOHIEHTpAlMs ¢, MT/M3, 10 KaXIOMY BPeIHOMY BEILECTBY
11e EOJDKHA IIPeBHINIATh ¢, ¢ U ¢3, & U IbUITN, KPOME TOrO, JODKHA
GuITh He Gosee 100 Mr/m>. 3HaYeHMs q,, ¢, ¥ g3 ONIPENEISIOT MO CAETy-
I0UAM GOpMYIIaM:

H+D
=102+ 2, . 7.13
q, ¢ (7.13)
7 =%q"; (7.14)
0, 081K,
R (7.15)

rae H — BHICOTA PACMONOXKeHUS YCThS UCTOYHUKA Hal YPOBHEM 3eM-
i, M; JUIS TPYIINBl UCTOYHHUKOB BEICOTY H ONpenensiioT KaK BBICOTY
YCJIOBHOTO MCTOYHHKA, PaBHYIO CpelHEMY apU(hMeTUYECKOMY M3 BEHI-
COT BCEX UCTOYHUKOB rpynnsl; D — quaMeTp YCThSl HCTOUHHKA, M; TS
YCIIOBHOIO HCTOYHMKA, 38MeHIIONIEr0 IPYIITY U3 / HCTOYHHKOB C IU-
ameTpaMu ye1bs Dy, D, ..., D, D= (D2 + D,? + ... + D})*5; eciu yctne
MCTOYHHKA He KpyTioe, To D=1, 13F° 5. re F — murom@anp monepeyHo-
IO CEYEHMS YCThS UCTOYHHKA, M%; §,,Gp; — MPENENbHO JOIYCTHMbIE
KOHLEHTpalMH, MI/M>, BPeIHBIX Bemec'rB COOTBETCTBEHHO B BO3myXxe
HaCEJeHHBIX MECT M B Bo3myxe paboyeif 30HbI; L, — yCITOBHHIIH Pacxon
arMochepHOro Bo3myxa s pa30aBlieHUSA BHIOPACHIBAEMBIX BPETHBIX
BEILIECTR; MIPH PACCTOSHUAX OT MCTOYHMKA IO IPAHMIEI HaCeJIEHHOTO
nyakta 50, 100, 300, 500 M u OoNee YCIOBHEIN pacXon BO3MyXa paBeH
cooTBeTcTBeHHO 60, 250, 2000, 6000 M3/c; L — pacxon NMEINerazoBos-
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IOYIIHOM CMECH JUISl OHOTO KOHKPETHOFO YUIH YCIOBHOTO nc*rqum(‘ﬂ
M’/c; | — paccTostHue, M, MeXIY YCTHEM HCTOYHMKA M IPHEMHBIM
YCTPOMCTBOM ISl HAPY>KHOI'O BO3MAyXa IO IOpM3OHTAIH; nipH [ < 104
cnenyeT nipuHuMarts / = 10D; nipu / > 60 D cnenyetr npuHuMarts / = 60 D;
JUIsl YCIIOBHOTO MCTOYHHKA, 3aMEHSIOLIErO FPYIIY M3 /| HCTOYHHKORB;
I=(+ b+ ..+ /i toe ], b, ..., ; — paccTossHHs 110 TOPHU3OHTAIR
KaXJIOro U3 MCTOYHHUKOB IPYIIIEl, OCH CTPYl KOTOPHIX MPH HarpaBJie«
HHH BETPa B CTOPOHY paccMAaTPHBAEMOIO IIPHEMHOIO YCTPOMCTBA MIjisk
HapYXXHOIO BO3MyXa BIIMCBIBAIOTCI B €ro raGapuTHHIE pa3Mepsl; K —
k03dbdbuureHT, XapaKTepHU3yIOIHil YMeHbIIIeHHEe KOHLIEHTPAIlHH Bpe[
HBIX BEIECTB B cTpye, onpegensieMblil mo CHull 2.04.05-91.

VYCII0BHYI0 KOHIIEHTPALMIO ¢, MI/M>, U1l YCAOBHOIO MCTOUYHHMKA
BBIODOCOM BpeNHEIX BEIECTB, 00Aana0IMX 3¢(hheKToM cyMMaItun nen-J
CTBUSA, TPUBEICHHYIO K OHHOMY BEILECTBY, OIIPEAEISIOT:

TIDH CPaBHEHHUH C ¢; N ¢, 10 opMyIe

g=gi+ Il g, (7.16),
qn2 ni -

TIDH CPaBHEHHHM C ¢; 110 (opMyiie :

a=q +q, Gpar totgTes ‘Ipa (7.17

p.32 Qp 3i A

toe g, ..., § — KOHIEHTPAllMX BPEAHBIX BEIIECTB, MI/M>, 06na11a10€;
umx 3hGhEKTOM CYMMALMU HEHCTBUS, Gui, - Gnis Gpats -+ Gpai —4

cootseTcTBeHHO ITJK, u ITJK, ; A5 BpeqHBIX BElIECTB, 00Iaarolr
a¢thdekToM cymMmatuu JecTBUS; | — YUCIO BPEIHBIX BEIIECTB, 00Ja-
naoumx 3ddekToM cyMMaLY 110 OTHOLLIEHHIO K BO3MYyXy pabodeil 30HBIL,)

M3 cucreM 00meodOMeHHOM BEHTIWISILIMH MOMEIIeHHT KaTeropuii A
u B, ynansoimmx BpeqHele BellecTpa 1-ro, 2-ro K1accos ONMacHOCTH, K
MECTHBIX OTCOCOB BpeAHBIX M HEIIPUSATHO MAXHYIIMX BelECTB U B3pBI-]
BOOIACHBIX CMeceif BBIOPOCH! CIEAYeT MPOHM3BOTHTE BEPTUKAIIEHO BBcpx
yepe3 TpyOHl M LIAXTHI, He UMEIOILHME 30HTOB. ,

PaccrostHite OT HCTOYHHMKOB BBIOPOCA B3DHIBOOMACHOI IMApOraso-
BO3AYIIIHOM CMeCH A0 OMmKaHuIed TOYKM BO3MOXHBIX MCTOYHHKOB
BOCIUIaMeHeHHsI (MCKPBI, a3kl ¢ BHICOKOH TeMIlepaTypoi H 1p.) ciie-
JyeT NIpUHUAMAThL He MeHee 10 M. YKa3zaHHOe paccTosiHHe HAXOmAT IId
tdhopMyne

l,=4D—2 _ (7.18);

0,1gxn’

rne D — nuaMeTp ycTbst MCTOYHMKA, M; ¢ — KOHIIEHTpaLHsl [OPIOYH

ra3oB, 1apoB, MBUIM B YCTBE, MI/M3; g, ; — HIDKHHUI KOHIIEHTPALHMOHA

HBIii TIpeJies] PACTIPOCTPAHEHMS! TUIAMEHH [UIS Fa30-, 1apo- M MBUIEBO3-4
AYIIHBIX CMeceif, Mr/M>.
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BBIOpOCH! OT CHCTEM BBITSDKHOM BEHTWISIIMHM HYXHO IEJIaTh OTAEIb-
11BIMH, €CIM XOTs1 OBl B OQHOM M3 TPYO WJIM IUaXT BO3MOXHO OTJIOXe-
111¢ FOPIOYMX BEILECTB WIH MPH CMEIIeHHH BEIOPOCOB BO3MOXHO 00-
pa3oBaHMe B3pPBIBOOIIACHEIX cMeCei.

7.6. ABapuiiHasi BeHTUNSILUS M OCOBEHHOCTH ee YCTPOHUCTRA

ABapUifHYI0 BEHTWISIITHIO IPOM3BOJCTBEHHBIX ITOMEIUEHHI, B KO-
TOpBle BO3MOXHO BHE3aIMHOE MOCTYIUIEHHE OOJIBINMX KOJIUYECTB Bpei -
11BIX WJIM rOpIOYUX Ia30B, NMApOB WM a3p030Jieil, NpenycMaTpUBaIoT 110
TpeOOBaHUSIM TEXHOJIOTOB.

Pacxon Bo3myxa Iuisi aBapUifHOM BHITSDKHOM BEHTHJISLIUM HODKEH
OBITE TAKHM, YTOOBI TIPH €€ COBMECTHOM JIEHCTBUH ¢ OCHOBHBIMH CH-
CTEMaMM BEHTWISILIMM C HCKYCCTBEHHBIM I100YXIeHHEM B MOMEILEHUSIX
BBICOTO 6 M H MeHee 00ecIIeYMBaJICH BOCBMHMKPATHBIA BO3IYX000MEH 3a
| 4, a B MOMEILIEHHAX BBICOTO} Dojiee 6 M ynaIyioch BO3AyXa He MeHee
50 M3/4 Ha 1 M? IIOLIAMM 110J1A FIOMELEHHIA.

ABapHifHyI0 BEHTIWISHHIO B rIoMelneHnax kareropuit B, I' u I ge-
JAI0T € UCKYCCTBEHHBIM MMOOYXAeHUEM; [OIycKaeTcsa IPUMEHTh aBa-
PUAHYIO BEHTWISLHIO C €CTECTBEHHBIM IOOYXIeHHEM IPH YCJIOBHH
obecrieyeHus TpeGyeMOro pacxona BO3OyXa MPH pacyeTHBIX MapaMeT-
pax b B Terublit nepyon roma.

Jist aBapuitHO#M BBITSDKHOM BEHTUJBILIMH HYXHO HCIIONB30BaTh:

OCHOBHBI€ CHCTEMB! BHITSXKHOH ODLIEOOMEHHOI BEHTUNSLHMHN C
pe3epBHBIMM BEHTUJISITOPAMH JUISI aBAPUITHOIO pacXona BO3MyXa;

CHCTEMBl aBapUHOM BBITAXHON BEHTHIISILIAXA B NOIMONIHEHHUE K OC-
HOBHBIM CHCTEMaM (C pe3epBHBIMH BEHTWIATOPAMH), €CIIH PACXOL
BO3AyXa B OCHOBHBIX CHCTEMaX He IOJHOCTEIO ofecIieynBaeT aBapHii-
HEBIH BO3MyX000MEH;

TOJIBKO CUCTEMB] ABADHMIAHOM BHITSKHOM BEHTH/IAIIAM, €CJIN HCIOJb-
30BaHHMe OCHOBHBIX CHCTEM HEBO3MOXHO WJIIH Helleaecoo0pasHo;

TOJIBKO CHCTEMBI aBapHHHON NPUTOYHOM BEHTWISLIMU JUISI OIHO-
STAXHBIX 30aHUHA,

BHITSDKHEBIE yCTpOiicTBa (pemeTKn WIHN nanyGKn) 1A yoaJieHUus
BO30yXa CHCTEMAMH aBapHITHOW BEHTWILIMM LieJecoodpa3HoO pasMe-
11aTh B paboyeit 30He MPH BHUIEJICHHUH Ta30B U I1ApOB, HMEIOIIHUX TIPH
MOCTYIUIEHUH MX B IIOMeLeHHE YIeIbHBIHA Bec 0oblle yIeIbHOTO Beca
Bo3ayxa B pabodel 30He; B BEPXHEH 30HE IPH BBHIIEJIEHHH ra3oB H
MapoB ¢ MEHBIIMM VIEJIBHBIM BECOM.

ABapHiiHyI0 BEHTUISALMIO LISl yOAJIeHUs ObIMa MIpH 1oXape (MpoTH--
BONBIMHAS BEHTUJISILINS) TIPEIYCMATPUBAIOT C LIETbI0 O6ECTIeUeHIs 3Ba-
Kyaluu Joneil U3 MoMelleHWil 3MaHNs B HAYaJILHOM cTaguM roXxapa,
BO3HHMKILIEIO B ONHOM M3 [OMELIEHHUH.

BBHITSDKHYIO TIPOTHBOIBIMHYIO BEHTIWISALMIO MOHTHUDYIOT IS yoate-
HMA OBIMA U3 KaXIOro MIPOM3BOICTBEHHOTO H CKAAICKOTO TIOMEIUEHMS
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(c nocTosTHHBIMKA paboOYMMH MecTaMH) 0e3 eCTeCTBEHHOrO OCBELIeHUS
WA U3 KAKIOH YacTH ITOMEINEHMS ¢ eCTeCTBEHHBIM OCBeleHHeM (6e3
¢doHapeit), HaXxoIAlIeHACI OT HaPYXHBIX CTEH ¢ OKHaMH Ha PaCCTOSHUHN
/, ecyv moMeneHue OTHECEHO K KateropusaM A, b u B (a takke I'u [ B
OMHO3TAXHEIX 3MaHuAX 1V cTenieHu ornecroiikoctr). PaccrosiHue / oI-
PENe/ISIOT B 3aBUCUMOCTH OT IIPUXONAIIEIcs Ha 1 M JITMHEL HapYXHBIX
CTEH ITOMEIICHUA VIO OKOH F, paciiooxXeHHbIX Ha 0,2 M M BbIIIS
IBepeit 3BaKyallMiOHHBIX BRIXOJOB:

Fy, MM oo, 0,3 ¥ MeHee 0,4 0,5 v 6onee
LM oceeceiee et 15 20 30

Pacxon npiMa, yHaisieMoro BeHTHJISTODOM M3 KOPHIOPOB WM XOJI-
JIOB 3JAHUSA, ONIPEIEISIOT, TPUHUMAsT [IOICOCHI BO3MyXa Yepe3 HeIUtoT-
HOCTH IBIMOBOM IIaXThI ITO pacueTy Wi B konudectse 100 M*/uHa I M
ee BBICOTH U Ha | M [JIMHEI OTBETBIICHWI OT 1aXThl. 11pH 3TOM YYUTHI-
BaIOT TAKKE ITOJCOCH BO3yXa Yepe3 BO3MyXOBOMHI.

JIEIMOBBIE KJIAITAHbI Pa3MEIAloT IO TOTOJIKOM KOPHUAOPa HITH XOJI-
J1a. MOXHO TIPHCOeAUHATD ARIMOBBIE KJTAMAHB! K JEIMOBBIM I1IAXTaM yepe3
TOPU3OHTAJILHOE OTBETBIICHHME MTHHOM He 60see 15 M.

[ ynaneHus1 nbiMa U3 KOPHIOPOB HIH XOJLIOB CJIEXYeT HCIOJB30-
BaTh OTIENIbHEIE CUCTEMBI C HCKYCCTBEHHBIM TOGYyXaeHneM. K cucreme
IOITyCKaeTCs MPUCOSIUHATE OBE I1aXThl (B MPEAEAax OMHOro IPOTHBO-
MOXAaPHOTO OTCEKA 3JAHUS) C BEHTIISTOPOM, PACCUMTAHHBIM Ha 6071b-
LM pacxol IbIMa OXHOM M3 HIAXT ¢ YYETOM TOICOCOB YePE3 HEIUIOT-
HOCTH 00eHX HIaxT. '

Pacxom npiMa, Kr/4, yOaisieMOro HEHOCPEACTBEHHO H3 IHOMeLle-
HHs, OIpenessiioT no GopMyie

G, =1,1GF,,, (7.19)

rone G — pacxol BO3HAyXa, MOCTYNAIOIIEr0 B TOPSINEE HOMEUICHUC,
paBHBblii 18, 14 win 9 Thic. Kr/4 Ha 1 M? 1Bepeil 3BaKyalMOHHBIX BbIXO-
IIOB 13 [TOMEIIEHHNS COOTBETCTBEHHO IIPX OJTHOM, MBYX WIM Tpex u 6o-
Jiee MOCIeI0BaTeNIBHO PACOI0XEHHBIX HBEPSIX Ha HyTH 9BaKyalldy Ha-
pyxy; F,, — miomanb gpepeii moMeieHus, M2,

Yucio NBIMOBHIX KJIATTAHOB 1S TIOMEINEHUS ¢ HETOCPEACTBEHHEIM -
yHaJeHHEeM IbIMa ONpEeNessiioT MO IIPUBSICHHBIM HUXE (GOopMyliaM, .

NpPUHUMas1 60JIbIIEe U3 IOJIYYEHHBIX 3HAYCHMIL:

N, =2,75-10% —%x .

(7.20)
xnVn¥x ,
N, =100F, %, (7.21)

a

rze Fy, — riomans cBOGONHOTO CeYeHHs IHIMOBOTO KlallaHa, M?; vy — .
CKOPOCTh JJBIKEHMS IbIMa B OTKPBITOM KJIanaHe, M/C; Y, — YAEJbHbIH

Bec npiMa, H/M?; F, — momuaap moMeuieHust, M2.
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OrtHomeHue N,/N,, OKpyIlieHHOE IO OMXaifiiero LeIoro Yuc-
113, OIpeNesAeT YHCIO OIHIMOBBIX 30H MOMEIEHHA. B Kaxmoil neiMo-
BOI 30HE pa3MEIaIoT PABHOE YHCNO IBIMOBHIX KJIATAHOB, OGBEIMHAA
UX B TPYIObI, INPUCOCHUHSICMBIE K BBITSDKHOMY BO3NYXOBOLY WIH
IBIMOBOI 11axTe. PaccTosiHie MeXIy rpynnaMH KJIalmaHOB PHHHAMA-
0T MakKCUMalbHbBIM, HO He Gosee 30 M. [Ins Kaxmolt IHIMOBOM 30HHI,
KakK IIPaBWIO, IIPENYCMATPHBAIOT OTIEHBHBIC BHITSXKHBIE CHCTEMBI C
MCKYCCTBEHHBIM oOyxaeH#eM. OOIIKe BHTSXHbBIE CHCTEMEI C HCKYC-
CTBEHHBIM NOOYXICHHEM MPUMEHSIOT He GoJyiee 4eM I 4eThIpeX
IOBIMOBBIX 30H HJIM IIOMELICHMH B npeneyiax ofHoro ataxa. CKopocThb
IOBIXKEHHS IbIMa B KJIaNlaHaX, IIAXTax M BO3MYXOBONAX IIPH YIATEHUH
J5IMa CUCTEMOM ¢ HCKYCCTBEHHLIM TTOGY:XKIEHUEM IIPHHUMAIOT HE Me-
Hee 20 M/c, a Ipy yHANeHUU IbIMa C eCTECTBEHHBIM NMOOYXIEHUEM —
TI0 pacyery.

VienbHbI BEC Y, ObIMa, YOAIAEMOIO M3 IOMEIEHH 00heMoM
10 Teic. M? U MeHee, ciemyeT mpuHUMaTh 4 H/M® ipy rope HMH XMAKO-
cTedt u rasos, 5 H/M* — nipu roperun tBepnpbix Ten u 6 H/M* — npu
TOPEHHHU BOIOKHMCTHIX BEILECTB.

YienbHBIA BeC NbIMA, YOAIEMOTO M3 OMEIIEHHH o0beMOM Gosiee
10 THIC. M3, CNEqyeT ONPEenenaTs o dopMyine

Y= Ymin T O, OS(Vn - 10)’

rie ¥V, — 06beM HOMELIEHHS, THIC. M2

Inowane cBOGOLHOrO CEYEHMS KaXAOro IBIMOBOTO KiamaHa F,
npuHuMaloT He MeHee 0,2 M2, a oAk CBOGOMHOTO CEUEHHUS TbIMO~
BOM LIIAXTHI MPH YHATEHWH ABIMa CHCTEMOI C eCTECTBEHHBIM OOYX]Ie-
HueM — He MeHee 0,5 M2 CHCTEeMbI IHIMOYIICHHS PACCUMTHIBAIOT HA
napaMmeTpsl b HapyXXHOro Bo3ayxa B TeIUIBI TIEPHOL rona.

Jnst cucTeM POTHBOIBIMHOM BHITSDKHOM BEHTH/IALMHU IIPEIyCMAaT-
PHBAIOT:

pagMIbHBIE BEHTWIATOPH C 3JIEKTPOJIBUTATE;IIMHA Ha OTHOM BATY
B KCIOJIHEHUHM, COOTBETCTBYIOLUEM KaTeTOpMH OOCITYKWBAEMOrO ITO-
MeleHns1, 6e3 MATKMX BCTABOK;

JBIMOBHIE KJTAMaHB M3 HETOPIOYHAX MAaTEPHANIOB (C TPEIe/ioM OTHE-
croiikocti (1,5 ¥) ¢ aBTOMAaTHMYECKHM, AMCTAHLMOHHBIM M pPYIHBIM
WIM aBTOMATHYECKVIM M PYYHBIM YITPaBICHHEM;

oOpaTHBIE KJIamaHbl IOCJIe BEHTHIIATOPA,

yCTpeiicTBa, O0ECIIEUHBAIOIINE BEIOPOC IHIMA B aTMOC(hepy Ha BHI-
COTe He MeHee 2 M OT KpPOBIIH, C 30HTOM JUIST CHCTEM C HCKYCCTBEH-
HBIM NOOYXIeHHEM M C JIeIIEKTOPOM IJA CHCTEM € €CTECTBEHHBIM
Mo0yXIeHHEM.

BeHTWIATOPB CHCTEM BBITSDKHON IPOTHBOABIMHON BEHTHISALIAA
HYXHO Pa3MeIlaTh OTIENBHO OT BEHTWISITOPOB APYTHX CHcTeM. JIommyc-
KaeTcs pa3MelIeHMe BEHTWISITOPOB BBITSIKHBIX CHCTEM Ha KpPOBJIE H
CHapYXU 30aHUA (KpOME PaifOHOB ¢ pacYeTHOM TeMUepaTypoii HapyxX-
Horo eo3ayxa —40 °C 1 HuXe — rnapaMeTphl B).

(7.22)
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7.7. OnpepeneHne pacxoaa NPUTOYHOro BO3AyXa

KonuuecTBo pacxoayeMoro NpUTOYHON BEHTIWIALMEN BO3IyXa ONpe-
IENAIOT pacYeTHBIM CITOCOOOM, MCXOAS U3 YCIOBHI obecnieueHus caHu -
TApHO-TMTMEHMYECKUX HOPM M HOPM B3pBIBOITOXApHOH 6€30MacHOCTH.

Pacxon Boamyxa onpenefiaioT OTASIBHO JUIS TEIUIOrO M OTAENIbHO
IUTS XOJIODHOTO M INEPEXOTHOro NEPHOIOB roja, MpHHUMast GoJbliee
M3 3HAYEHHIA, MOMYYEHHBIX IO MPUBEICHHBIM HIDKE (GOpPMYIaM.

Pacxom Bo3myxa, ONMpEAETSIEMEL no u3bbimkam A6HOH meniomat.

_ 3,6Q - CLp.a (tp.a - tn)
LQ—LP.3+ C(ty—tn) ’

rae Ly, f,; — COOTBETCTBEHHO pacxof, M3/4, u Temneparypa, °C, Bo3-
IyXa, YIAJISIGMOro H3 00CHyXNBaeMoOi WK paboyeil 30Hb! MOMELLIEHTA
CHCTEMAaMH MECTHBIX OTCOCOB, OOINEOOMEHHOM BEHTWIAIIMEH U 3a0U-
PaeMoro Ha TEXHOJIOTMYECKUE HyXObl; 0 — sIBHBIN U30BITOUHBIN TEN-
JIOBOi1 MOTOK, MOCTYIAIONIMIA B moMeleHue, BT; ¢ — ynenpHast 06beM-
Hasl TEIUIOEMKOCTb Bo3myxa, pasHast 1,2 kIIx/(m3- °C); £, — TeMnepa-
Typa Bo3myxa, °C, yoaldeMoro M3 MOMEIIEHHUS 3a NpejeiaMu obciy-
XKHBaeMoOi WM pabouyeil 30HEI; £, — TeMIlepaTypa Bo3myxa, “C, nmoga-
BA€MOTO B [TOMEIIIEHUE.

TMocTtynaronii B moMeleHHe TEIIOBOI MOTOK OT NPsAMOM U pacce-
SHHOM COJIHCYHOM pamgMalMi YYHUTBHIBAIOT (MPH OpraHU3alMid BEHTH-
JAIMMK) TOJBKO JUIS TEIUIOrO MepHoma roja.

Pacxon Bo3IyXa, OTIpENENSIEMBI O MAcCce @blOeAAIOUUXCA BDEOHBIX
eelyecms.

(7.23)

m-— Lpa (qp.a - qn)
Qy~dn

rJe m — Macca BPeTHOTO BEIUECTBAa, BBIIEIAIONICTOCS B CAUHHUIYY BpE-
MEHH B BO3IyXe TIOMEIEHHS, MI/4; ¢y, 5, gy — KOHUEHTPALIKS BPEIHOTO
BELUECTBA B BO3AyXe, VOAIIEMOM COOTBETCTBCHHO M3 pabodyeil 30HBI
TIOMELIEHUS | 32 TIpeme/iaMM paGoueii 30HEI, Mr/M>; ¢, — KOHIIEHTpa-
IIMST BPEIHOTO BEIECTBA B BO3AYXE, TIOAABAEMOM B TOMEILEHHE, MT/M>.

ITpu oMHOBpEMEHHOM BBIIEIIEHHH B IIOMEIIEHUH HECKOIBKUX BPEI-
HBIX BELIECTB, oOJiamaroliX 3PpPeKTOM CyMMaliuy JEHCTBHS, BO3MY-
X000MEH ONpeIesiaioT, CYMMHpYS pacxombl BO3/yXa, paccUMTaHHBIE
MO KaXIOMY M3 3TUX BELIECTB.

Pacxon Bo3nyxa, oTpeIeIIeMblil 10 u3fbimiam erazu (BOII,HHOI‘O napa):

w- prAa (dp.:s - dﬂ)
P (dy - dn ) ’

[e ® — U30LITKM BIArd B MOMEIIEHUH, I/4; 0 — TUIOTHOCTB IPUTOY-
HOTO M YJAISIEMOTO BO3yXa, IpUHMMaemast paBHol 1,2 kr/m3; 4,
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Ln=Lps+ (7.24)

Lo=Ly,+ (7.25)

BJIArOCOJEPXAaHHE BO3AyXa, YIAISIEMOIO W3 OOCHYyXHBAaeMOU MIH pa-
604eil 30HBEI MOMETHEHHA CHCTEMaMM MECTHBIX OTCOCOB, OOIIEOOMEH -
HOI BEHTUNIALMEH U 3a0MpPaeMOro Ha TEXHOJIOTHYECKHME HYXIBI, I/KT;
d, — BJIArocofEepXaHUE BO3MyXa, MOJABAEMOTO B IIOMEILEHHE, I/KT;
dy — BIarocolepXaHHe BO3IyXa, YIAISIEMOro U3 IMOMEILESHHS 3a Tpe-
JenaMu o0CIyXKuBaeMoi wid pabodeit 30HBI, T/KT.

JUna TToMelueHuit ¢ M30BITKAMM BJIATH HYXHO IMPOM3BOJMTL ITPO-
BEPKY JOCTAaTOYHOCTU BO3IMYXOOOMEHA [Uisl NMpedynpexiaeHus: obpaszo-
BaHHMA KOHJEHCATa Ha BHYTPEHHEH MOBEPXHOCTH HAPYXHBIX OTPaXKia-
JOLUMX KOHCTPYKLMIA TIPH pacyeTHEIX ITapaMeTpax HapyXHoro Bo3ayxa b
B XOJIODHBIA NMEpHOJ roja.

Pacxon Bo3myxa, onpenensaeMblit no u3bbimKkam NOAHOL Meniombyt:

356anu1—pL 3(I .3_111)
Ly, =L+ LA ,
Qron LP D(Iy—fn)

rIe Qnoy — MOTHBIH TEIUVIOBOU NMOTOK, NMOCTYIMAIOLIHE B MOMEIIE-
Hue, Br; [,, — ynenpHOe TerulocomepXaHWe (SHTANBIMA) BO3TYyXa,
YIaNAeMOro U3 o0C/Iy>KUBaeMoi MM paGodeii 30HBI ITOMEILEHNA CU-
CTeMaMH MECTHBIX OTCOCOB, O01IcOOMEHHON BEHTWISIIMEH U 3a6Hpa-
€MOT0 Ha TEXHOJIOTMYECKUE HyXAwl, KIX/Kr; I, — yaeiapHOe TeIruio-
CoIepXaHUe BO3MyXa, MOJaBaeMOro B NoMelneHue, kJx/Kr (onpene-
JIeTCS C YYETOM MOBBILICHHUSA TEMICPaTypel); I, — yaelbHoe Tem-
JIocoOepXaHUe BO3IyXa, YOAISIEMOTO M3 MOMEIIEHUS 3a MpeleiiaMu
o0CIyXuBaeMoit Win paboueit 30HbI, KJ[XK/KT.

Pacxon Boamyxa, onpenessaeMslii no wopmupyemoii kpamuocmu 803-
dyxoobmena:

(7.26)

L, = Vn, (7.27)

rae V, — o0beM nmoMeneHus1, M>; 1 — HOpMMpYyeMasi KpaTHOCTb BO3IY-
xooGMeHa, u .

Pacxo,u BO3/TyXa, ONPENENAEMbLA no 0_HOpMUpYyeMOMY yaenbnomy pac-
X009y RPUMOUHO20 8030yXa:

L= F,k= Ne, (7.28)

rae £, — wion@ip nomeanm M2 k— HOpMPIpyeMBlH pacxon MpUTOY-
HOTO Bo3yXa Ha 1 M? rlomians 1osia moMermeHst, M2 A m2y; N — queno

monei (oceTuTeneit), paboUMX MECT WIH eHHWL 060pyioBaHYs; ¢ —

HOPMUpYEMBII PACcXOJ IPHTOYHOTO BO3YXa, M*/4, Ha OIHOrO qenmacxa
(TIOCETHTENS), OIHO paboyee MecTo w 060py11013a}m51 -

[MTapameTph! Bo3myxa £, ,, afp 3» 1,5 HyXHO MPAHUMATb PaBHBIMU pac-
YeTHBIM TTapaMeTpaM B oﬁcny)mBaeMon Wi paboueit 30HE MoMele-
HUS, & ¢,, — paBHBIM [TJIK B paboueii 30He momemeHuit. Pacxonx Bo3-
Iyxa Uit obecrieYeHus] HOPM B3pBIBOITOXAPHOM 0€30MMacHOCTH OIpe-
mensioT no opmyie (7.24), samenss B Helt g,, U g, Ha 0,1q,,, Toe
Gxn — TO Xe, uTo B dopmyrne (7.18).
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KoHTponbHbie Bonpock!

1. PacckaxuTe 0 Ha3HAYEHMH BEHTHISILIMM.

2. Kak knaccuHLMpPYIOT CHCTEMb BEHTILISLIMHK?

3. B yeM 3aK/104AI0TCA MPEHMYLIECTBA MEXaHHIECKOH BEHTIISALIMA?

4, Kakye yCIOBHS CTEAYeT BHIIOJHATE TIPY OPraHM3aLMH BO31yX000MEHa B
TIOMeLLEHUHU?

5. Uto TaKoe KpaTHOCTh Bo3nyxoo0MeHa?

6. Kak pa3MernaioT oTBepcTHs [Isl 3a00pa HapyXXHOTO BO3/lyXa IPH €Tro 10-
Ja4e B roMelneHue? ' 5

7. Kak pacCuMTHIBAIOT NIOTEPH JABIEHUs B BEHTWISLUMOHHON cucreme?

8. YTo Ha3bIBAIOT MECTHOM BBITSDKHON BEHTWIALMEH?

9. Jintst yero NpeaHa3sHaYeHH CTALMOHAPHBIE BO3AYLIHBIE AyLIH? 3

10. Kakue TpeGoBaHUs MPEABABIAIOT K YIAISIEMOMY H3 IIOMELICHNH BO3Y~
Xy OpraHbi OXPaHbl BO3AYLIHOTO GacceiHa?

11. JIns uero npeaHa3sHauYeHa aBapHiHasA BEHTHISALMS H KAKOBEI 0Co0OeHHO-
CTH €€ ycTpoitcTBa?

12. Kak paccuMTHBAIOT pacXol NPUTOYHOTO Bo3ayxa?

[naBa 8

OBOPYAOBAHUE BEHTUNALUMOHHBIX CUCTEM
N Er0 PASMELWLEHUE

8.1. O61ume TpeboBaHuA K BLIGOPY BEHTUNALMOHHOIO
obopyanoBaHna

BeHTHNATOPEI, TIPUTOYHEIE KAMEPHI, BO3AYXOHArpeBATENH, TEIUIO-
YTWIN3aTOPEI, ITEUICYIOBHUTENN, QWIETPHI, KIaNaHbl, IIYMOITYIINTE-
JIA BBIOMPAIOT ITO paCYE€THOMY pacXolXy Bo3ayxa. IIpu atom
YYHUTBIBAIOT TIOTEPH U TTOACOCH BO3OyXa Uepe3 HEIUIOTHOCTH B 06Gopy-
JIOBaHHH (IT0 JaHHBIM 3aBOIA-M3rOTOBHTEJNS), B BO3AYXOBOAAX BHITIK-
HBIX (0 BEHTUNSITOpA) U MPUTOYHBIX (TOCTHE BEHTWIATOpA) CHCTEM,
UCKJIIOYAsl YYacTKH BO3IYXOBOTOB CHCTeM OG1IeOOMEHHOM BEHTIUIA-
LIMH, IIPOKIaAbIBAEMBIE B TIpeeiax 06CTyXKIBaeMBIX MMH TIOMELIEHHIA.

Jist 3a1UTEL BO3AyXOHArpeBaresieil OT 3aMep3aHig HYXHO TIpeayc-
MaTpHBaTh:

CKOpOCTb JBMDXKEHUS BOIH B TpyOKax He MeHee 0,12 M/c nipu pac-
4ETHOH TeMIIEpaType HapyXHOro BO3AyXa Mo IapaMeTpaM bB;

YCTaHOBKY CMECHTENBHLIX HAacOCOB Y BO3MyXOHAarpepareieil (rpm
COOTBETCTBYIOIIEM TEXHUKO-3KOHOMHUYECKOM O0OCHOBAHHH);

TIPM MCIONB30BAaHUM T1apa B KAYeCTBE TEIUIOHOCHTENS YCTAHOBKY
KOHJIEHCATOOTBOMYMKOB He MeHee 4eM Ha 300 MM HITKe NIaTpybKoB BO3-
JyXOHarpesatesieil, U3 KOTODHIX CTeKaeT KOHIEHCAT, M ylaJeHHe KOH-
JICHCAaTa U3 KOHZEHCATOOTBOIYHMKOB CAMOTEKOM 10 COOPDHEIX GaxkoB.

TermoBoit NOTOK BEIOPaHHOTO BO3XYXOHATpeBaTe s He JOKEH Ipe-
BHIILIATH pacyeTHEIN Gonee yem Ha 10 %.

OOopynoBaHHe BO B3PIBO3AIIHIIEHHOM HCIIOJHEHHH TIPHMEHSIOT:

NP pa3MELICHNHU €T0 B ITOMENIEHHAX KaTeropuii A 1 B win B Bo3-
IYyXOBOIAaX CHCTEM, OOCTy:KHBAIOLIHUX TIOMEIIeHHs THX KATeTOpHii;

IUTST CUCTEM BEHTHJISLIMM, BO3AYIIHOIO OTOIUIEHHA (B TOM YHCIE C
BO3yXOBO3IYIIIHBIMH TEIUIOYTHIN3aTOPaMH), OOCIyXHBAIOIIHX TTOME-
LICHUA Kareropui A M B; :

IUISL CHCTEM MECTHBIX OTCOCOB B3PBIBOOIIACHBIX CMECEI].

OGopynosaHne B OOBIYHOM HCIOJHEHHH MCITONB3YIOT B CHCTEMAX
MECTHBIX OTCOCOB, Pa3MEIIEeHHBIX B TIOMeleHUAX KaTeropuii B, I' u 1,
YAAIAIOUIMX TIapOra30BO3MYIIHEIE CMECH, ECJTH B COOTBETCTBHH C HOP-
MaMH TEXHOJIOTMYECKOTO TIPOEKTUPOBAHHS MCKIIOYEeHA BO3MOXHOCTh
o6pa3oBaHUst B3PHIBOOMACHOM KOHLIEHTPAIMH KaK TIPH HOPMAILHOM
paboTe TEXHOMOrMYeCKOro 0GopyIoBaHNs, TaK M TIpH ero apapuu. Ecnu
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TEeMITepaTypa, KaTeropMs M TpyIila B3pbIBOOIIACHON CMECH TOpPIOYHX
Ta3oB, [TApOB, a3p030JIeil MBUIH C BO3AYXOM He COOTBETCTBYIOT TEXHU-
YeCKVM YCJIOBMSIM Ha B3PBIBO3AILHIIEHHEIE BEHTWISTOPHI, TO CAENYET
MpeayCMATPUBATD 2XKEKTOPHEIE YCTAHOBKH.

3amuTHbIE OrpaxKIeHHs 1eecoo0pa3sHO yCTpauBaTh Ha BCaChiBa-
IOLIMX M HATHETATeIbHBIX OTBEPCTUSAX BEHTWISITOPOB, HE IPUCOEIHHEH-
HHIX K BO3AyXoBofaM. JIjIg OYHCTKH B3pBIBOOIIACHOM TMBUIEBO3LYLUIHON
CMeCH OT TOPIOYHX BEIECTB CliexyeT MPHMEHSTh MBUIEYTOBUTENH U
(UNBTPHL:

MIpH CYXOif OUUCTKE — BO B3PHIBO3ANIMILIEHHOM HMCIOJHEHHHU, KaK
MPaBWIO, ¢ YCTPOMCTBAMHU /IS HellpepbIBHOTO YIAJIEHUS YJIOBIEHHON
IbUIH; )

TIpH MOKpOH OuYHMCTKe (B TOM YHCJIE IMEHHOM) — KaK MpaBWJIO, BO
B3PHEIBO3ALIUITIEHHOM MCIMOJTHEHHUH; TIpH 000CHOBAHUY JIOMYyCKaeTcs B
OOBIYHOM MCTIOJHEHHU.

Bo3myxopacripeieTHTe I B MMOMEIEHUSAX C PAacXOA0M MPUTOUYHOTO
Bo3ayxa 10 M>/4 1 Goee Ha 1 M2 IWIOLAIM ¥ HE3aBUCHMO OT Pacxoma
BO3MyXa MpH BO3AYIIHOM OTOIUIEHMM BBIIONHSIOT, KaK MPaBUIO, C
VYCTPOMCTBAaMH TSl U3MEHEHUST HATIPABJICHUS CTPYH B BEPTUKANBHON U
TOPM30HTANBHOMN TUIOCKOCTSX M [Tl PETYJIMPOBAHHSA PacXofia BO3IyXa.
Bosmyxopachpenenuteny sl JyIIMPOBaHUS paboYMX MeCT NMpUMeHs -
10T C YCTPOMCTBAMM TS peryJIMpoOBaHMsi pacxoaa BO3AyXa U Hallpaslie-
HMsI CTPYM B TOPM3OHTAILHOM IIOCKOCTH Ha yroi 1o 180° 1 B BepTH-
KAIBHOI IJIOCKOCTH Ha yron 30°.

8.2. KOHCTPYKTUBHbIe oco6eHHocTH 060pyAOBaHUA
BEHTUAALMUOHHBLIX CUCTEM

BenTHAATOPL B BEHTWISILHOHHBIX CMCTEMAaX [IPUMEHSIIOT ABYX TH-
0B pagHalbHbIe (LIeHTpoOeXHBie) 1 oceBHe. [1o pa3BMBaeMOMY U30HI-
TOYHOMY JABJICHHIO pa3InyaioT BeHTHAATOPE HU3Koro (MeHee 1 xI1a),
cpenHero — (1...3 xIIa} u Buicokoro (3...12 xIla) masneHus. [lo Ha-
MPABJICHHIO BPALUECHHS KOJIECA BEHTHAATOPH OHIBAIOT IPABOTO BpalIe-
HHs (f1paBBIE), Y KOTOPHIX KOJECO BpAlIaeTcs MO YacoBOU CTpenke,
€CTM CMOTPETh CO CTOPOHBI TIPMBO/AA, M JIEBOIO BpAlllEHMsI — C KOJe-
COM, BpaLAIOLIMMCS TIPOTHB YAaCOBOM CTPEJIKH.

B 33aBUCMMOCTH OT COCTaBa MEPEMENIAEMOTO BO3AYXa BEHTUISTODHI
M3TOTOBRJIAIOT B CHEAYIOIIMX HCITOJHEHUSAX: HOPMAIBHOM; aHTUKOPpPO-
3UMHOM — JUIS TIepeMeILeHHUsT arpeCCUBHBIX CpefT (ITPK MX W3TOTOBJICHUHU
IIPUMEHSIOT MaTepPHANBI, CTOMKNE K BO3ACHCTBHIO BO3AyXa C arpeccuB-
HBIMH MPUMECSMHM); B3pLIBOOE30MaCHOM — JIIST TIEPEMEIIIEHHUSA B3pPbIBO-
OTNACHBIX cMeceil (BEHTWISITOPH B 9TOM MCIIOMHEHUU MMEIOT KONeCo,
KOXYX M BXOIHbIE MATPYOKH M3 TIOMMHUSA WM JIOPAIOMUHHUS).

PaguanbpHBIe BEHTHISTOPH HMMEIOT PasiMHYHBIC [MONOXE-

HHUs Kopmyca (puc. 8.1) B 3aBHCMMOCTH OT HalpaBJIeHUS BpALIEHHS
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Puc. 8.1. [lonoxeHus KopIycoB BEHTWISATOPOB TipaBoro (@) u nesoro (6) Bpa-
LeHUH

(ITp u JT) 1 yryia moBopoTa BBIXOAHOTO MatpyoKa. B o6o3HaueHme panu-
AIBHOTO BEHTUIATOPa BXoaaT Oyksel B 1 I, THIT 1 HOMep BeHTHAsITOPA.
Hampumep, o6o3HaueHre BII4-70 Ne 6,3 yKasbiBaeT, 4TO BEHTHJISITOD
LeHTPOoOeXHEIH, Tima 4-70, HoMep 6,3 (COOTBETCTBYET HapyXHOMY
OHaMmeTpy pabodero xojleca B AeIMMETPAX).

PannanbHbie BeHTUATOPE! BLI4-70 (pHc. 8.2, 8.3) u BII4-76 nipen-
Ha3HaYeHHl ISl TepeMellieHUsl Bo3ayXa TeMieparypoit 1o 80°C, He
COAEPKALUEro MbUIK W NPYTHX TBEPABIX IMPUMeCeil B KOJIUYeCTBe 00-
nee 100 Mr/m>, a TakXe JUIKUX BELIECTB M BOJIOKHUCTHIX MaTepu-
anoB. Bentunatoper BI4-70 BeInyckaoT ¢ HoMepaMH ot 2,5 1o 12,5,
a BI14-76 — c Homepam# ot 8 10 20. YKa3aHHbBIE BEHTHISTOPH KOMII-
JIEKTYIOT aCHHXPOHHBIMH 3J€KTPOABHUTATENSIMK cepu AU

Y BenTnnaTopos BI14-46 (Homepa ot 2 10 8) Kopryc MOXeT GBITb
VCTaHOBJIEH B JIIOOOM M3 CEMM IOJIOXEHHI 110 HANPABICHUIO BEIXOI-
Horo ¢IaHHa (CM. pHC. 8.1).

PanvansHEIe nbUIeBLe BeHTHIATOPH BIITI7-40, H3roToBNsIe MEIE H3
YITIEDOTUCTON M HepXaBeloLed CTAM, MPUMEHSIOT U [epeMeNIc-
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Puc. 8.2. O6uunit BUA pannaisHoro (1IeHTpo6GeXHOro) BEHTIUISITOPa THITA
BIT4-70 Ne 4:

I — xoneco; 2 — xoxyX; 3 — narpy6ox; 4 — 3/MeKTpOABUTIaTeNb; § — CTaHUHA
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Puc. 8.3. Aapouﬂﬂammeckaa XapaKTepuCTMKa BeHTIsITopa B114-70 Ne 4

HHSA BO3AyXa, COAEPXAMIETO TBEPAbIe MEXaHMUECKHE TPUMECH B KOJIH-
gectBe Gonee 150 mr/m>. OHM MOTrYT 6BITH MPABOTO U JIEBOTO BPALIEHUS
CO BceMH rnonoxenusamu, kpoMe [Ip180° n JI180°.

OceBBe BEHTHIATOPHBl MNPeIHAIHAYEHHI VIS TEPEMEIICHUA
BO3Ioyxa TeMIieparypoit mo 40 °C, He comepXalllero NbUIK M IPYTHX TBEP-
JBIX YACTHIl, a4 TAKXKE JIMNKHUX ¥ BOJIOKHHUCTHIX BEIUECTB B KOTHUYECTBE
Gosnee 10 Mr/M3. OHM cocTosT U3 pabovero Kojaeca C JIOMAaCTAMU IIpo-
MEJUICPHOro THIA, IWIMHAPHYECKOro Kopiyca ¥ npusopa. Jlomactu
OCEBBIX BEHTHIIATOPOB MOFYT OBITE JIMCTOBHIE ¥ IpoduibHEIE. [T poMbII-
JICHHOCTD BEITYCKA€T OCEBHIE BEHTIISITOPEI TOJBKO C JIMCTOBBIMH JIO-
MaCTAMH, H3TOTOBISIEMBIMU 13 METAJLTHYECKOTO JIMCTA OAXHAKOBOM TOJI-
IMEHB. B 3aBHCMMOCTH OT COENMHEHMS PaboYMX KOJEC C IPHBOIOM
OCEBLIC BEHTHJIATOPH BHIITYCKAIOT 1IECTH KOHCTPYKTUBHBIX HCIIOMTHEHMIA.
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OceBble OMHOCTYIIEHYATHIE BEHTHIATOPH! ¢ TOPU3OHTAILHO pacIiolio-
>KEHHOWM OCHIO BpallICHUA ¥ IHaMeTpaMu pabouux konec 400... 1250 MM
co3pgalT paboyce gapiaeHue Ao 1 kIla.

KpHIIHEIE BEHTUASTOPH TpeAHA3HAYCHH I MEpeEMELIE-
HHS BO3[yXa U JPYTUX HEAarpecCUBHBIX ra3oB TeMrmepartypoit mo 60 °C,
HE CcomepKalllX MBUTM U APYTHX TBEPABIX IIpUMeceit B KONMYeCTBe 6o-
aee 100 mr/m>. Takue BEHTWIATOPH YCTAHARIUBAIOT HA 6ECYEPIAYHBIX
MIEPEKPHITUAX TIPOMBIIUIEHHBIX 3MAHUHA ¥ HAa KPOBJIE OOIIECTBEHHDIX,
CEJIbCKOXO3SHCTBEHHBIX U APYTUX COOPYXEHMIA.

Pabouee Komeco BEHTHNAATOPA pacTioflaraeTcd FOPM3OHTAILHO Ha
BEPTUKATBHON oCH. [1pOMBILILIEHHOCTE H3TOTOBJISIET CIEAYIONIHE BEH-
TIWIATOPBL: KphIIIHEIE LeHTpobexHbie KI13-90 Ne 4,5 u 6,3; uenrpo-
6exubie BHOpom3omipoBanHbie KI14-84-B Ne 8, 10 u 12; ocesmie ¢
konecoM 113-04 Ne 4, 5 u 6, a Takke 0ceBHE BUOPOU30IHPOBAHHEIE C
konecoM 113-04 Ne 8 Bu 12 B.
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Puc. 8.4. Kamopudeprr u cxeMsl Mx 06BA30K:

a — obuvi BMAO ogHOXomoBoro kanopudepa; 6, ¢, 2, ¢ — 006BI3Ka OAHOXOAOBOTO
Kanop¥idepa No BOAE COOTBETCTBEHHO NApPALTENLHO, MOCIEROBATENRHO, Ha Tape na-
PUIENIBHO IO BO3AYXY, NOCJIEAOBATENLHO 110 BO3AYXY; ¢ — OOuHii B MHOTOXOLOBOTO
kanopudepa; w — o68s13Ka Kajjopudepa napanieasHo 10 BOAE M MOCIENOBATEBHO 10
BO3/IyXy; 3 — 006BA3Ka Kanopudepa Napaule/lbHO TI0 BOE U IO BO3ZYXY
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Tabnuua 8.1
TexHn4ecKHe XapaKTePACTHKH Kanopadepos

HJIOI].lalIb HJ[O]JIa,E[L)KMBOl"O CEYSHHUA, M2
Mounens MOBE PXHOCTH
Harpepa, M2 10 BO3AYXY IO TETUIOHOCHTENIO
K®CO — criupansHo- 9,77...55,84 0,09...0,50 0,006...0,017
HaBUBHOM
OJHOXO0J0BOM cpeaHel
Moae
K®BO — cnupaneto- | 13,02...71,06 0,09...0,65 0,008...0,213
HaBHUBHOH OTHOXOHO-
BO# SoJIbLIOH MOIENH
KBB-I1 — ruiacm}ma- 13,02...71,06 | 0,105...1,30 0,0012...0,005
TBI MHOTOXOAOBOM
GonpLION MOACTH
KCk3 ~— 6umetamnuye- | 10,85...102,5 0,11...1,03 0,0085...0,002
CKHIf C HAKATHBIM Ope-
OpeHreM MHOTOX010~-
BOH CpeHEH MOIEIHU

(_

Kanopudepamn (puc. 8.4, Tabn. 8.1) Ha3pIBalOT YCTAHOBKH, npea-’

HasHaYeHHBIE UTST HarpeBaHMWs BO3OyXa B CHICTeMax BO3OYIIHOTO OTO-
IUTEHUS Y TIPUTOYHOM BEHTHIIIMU C MCIIOTIB30BAHMEM B Ka4eCTBE Ipe-
o1eit cpelsr ropsueit Boapl Wiy apa. I1o JBMKEHHIO TEIUIOHOCHTENS
110 Tpy6am Kasioprdeps! MOAPa3NeNAIOT Ha OHO- H MHOTOXOIOBHIE; TI0
BUIY OpeOpeHMsI — Ha IDIACTHHYATHIE, CIMPalTbHO-HABUBHEIE M Ha-
KaTHHe (puc. 8.5); mo uwmciy TpyGOK IO XOmy BO3AyXa — Ha Maloi
Momend — M (2 w.), cpenreit Mogeni — C (3 mrr.) u Gonbioi
Moaen — B (4 mT.); o MaTepuay TpyOOK — Ha CTalIbHBIE U OumMe-

oy

6 é

Puc. 8.5. Bumbi opeGpeHust Kanopudepos:
a — HaBUBHOE; 6 — HAcaJHOE; 6 — HAKaTHOE
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Tabnuya8.2
IIpacoenunurencusie pazmepsl Kanopndepor no GpoHTy, MM
Kan%;x(ebipa Beicota Ulupuna mﬁ;r;gpa Bricota Hlupuna
1 578 426 8 828 551
3 - 828 426 10 1203 551
5 1203 423 12 1703 1551

TaJmueckue. B 3aBHCHMOCTH OT raOapUTHBIX IIPUCOSIHUTENBHBIX Pa3-
MepoB KaopudepaM npucBauBaioT HoMepa oT 1 1o 12 (ta6n. 8.2).

Bo3xyxoBoabl KPYIJIOTO WIK MPAMOYTOJBHOTO CeYeHUS IIPUMEHSIOT
IUIS TiepeMelieHHS BO31yXa B BEHTWIALHOHHBIX YCTAHOBKaX. Bo3ayxo-
BOIH M (PacCOHHBIE YaCTH K HUM HM3TOTOBJISIIOT B COOTBETCTBHH ¢ MHCT-
DYKUUEIH N0 NPUMEHEHHIO M pacyeTy BO3AYXOBOIOB M3 YHHUDHUITHPOBAH-~
HBIX JIeTajIel VT CHCTEM BEHTHISIIMY, BO3MYIITHOIO OTOIUIEHHA ¥ KOHITH -
nHoHKMpoBaHWA Bosayxa (BCH 353-75).

HopmupyeMele BHYTpeHHHE pa3Mepbl METaNJIHYeCKHX BO3My-
XOBONOB IPUBEICHEI B Ta0J1. 8.3.

PasmepHsbrit psm niepexooB, TPOWHUKOB, KPeCTOBMH, 3aINTyIUEK H
6a30BbIX Bpe3ok npuseneH B BCH 353-75.

Tabnuua 8.3
HopmnapyeMble RHYTpenHHe pa3Mepbl NONEPEIHONO CeYEHHA METAIIHIECKHX
BO3AYXOBOAOR
JinameTp BO3IYXOBOAA Pa3smepst Bo3ayxoBoaa
KPYTJIOrO CEMeHHS, MM MPSMOYTOJILHOLO CEYEHUS, MM
100 100 x 150 1250x 600
200 250x250 12501250
250 300x 150 1600 x 800
400 400 x 400 1600x 1600
450 ' 500x250 2000 x 1000
500 500 x 400 2000x 1250
710 600x500 25501250
800 600 x 600 2500x 1600
1000 800x 500 25002500
1400 1000 x 500 31502500
2000 1000 x 1000 4000 %3150

IpuMeyuaHue. PasMepsl BO3NyXOBOAORE M3 APYTHX MATEPHAIOR CIEIYET YTOUHATh
10 JAHHBIM 3aBOJIOB-U3TOTOBHUTENEH.
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Puc. 8.6. ObLuwmit By Bo3gyxopacnpenenuntesie Tuna BOLI (a), BOIIB (6)
u BIII (8)

J1J1 BO3XYXOBONOB, 110 KOTOPHIM TPAHCIIOPTUPYETCS BO3AYX C MPH-
MECHIO Ta30B U M1apoB, BHI3HIBAIOIIMX KOPPO3MIO CTANH, PEKOMEHAYIOT-
CA CACAYIOIINE aHTUKOPPO3HOHHBIE TIOKPEITHA W MATEPHAJIBL:

MacTHKa OGUTYMHMHONb — IS 3allMTHl OT JCWCTBHS BO3OyXa, CO-
JCpXaIlEro OKMUCILL a30Ta, CCPHUCTRIN ras, rmapel aMMHaKa, COJISTHOMN
M IPYTHX KMCJIOT npH Temneparype oT ~20 o +60 °C. Eio He cienyer
MOJB30OBAThCS MIPU HAJTHYMK B BO3AYXE NMPHUMECCH CHJIBHBIX OKUCITH-
Teed (XPOMOBOTO aHTMAPHMAA, TYMaHa KPEITKOU a30THOH KUCIOTHI, a
TaKXX€ OPTaHHYECKMX pacTBOpUTENeil — GeH3ona, KCUIona, yaitT-cIim-
pHTa U Jp.);

6aKeNnuTOBbIE JIaK¥ — VTS 3aLUHTHl BO3MYXOBOJOB OT ACHCTBHS Na-
POB KHCJIOT, CIIMPTa (METHJIOBOTO M STWJIOBOTO), TOJXYOJa UM GEH30Ma;
NPUMEHSIOT IIPH TeMITepaType Bo3myxa xo 120 °C;

MePXTOPBHHWIOBEIE JIaKW, TPYHTHI U 3Mald — 061afaloT CTONKO-
CTHIO K arPCCCHBHBIM CpefiaM (KUCIIBIM, HEHTPATIBHBIM M IIETOYHEIM)
npu Temneparypax 10 60 °C u K ZeHCTBHIO Blard, HO HEYCTOMYMBH K
XJIOPUPOBAHHEIM YIJICBOZOPOIAM.

BosmyxoBonmel U3 mamactMacc ((paonura, JIMCTOBOrO BHHUIDIA-
CTa) M3rOTOBJSIIOT [UISL MIEpeMELLEHHUST BO3AyXa, 3arpsA3HEHHOrO mapa-

Tabnuua 8.4
Pa3amepni, MM, Bo3ayxopacnpeaenuteneii (cm. puc. 8.6)
Mapka d, d, H
BBI1I-2,8 280 364 464
B3ILI-6 630 880 683
B3H-9 900 1170 862
BOITB-3 315 437 514
B3I1e-4,5 450 617 718
B2I18-9 900 1237 1413
B3II-3 315 437 590
B3II-4,5 450 617 830
B3II-6 630 880 1160
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Puc. 8.7. OGumit BUA Mymrpyomux narpy6xos tuna ITEB (a) u T1H (6)

MU WIK a3pO30JIIMM CEPHOM WM COJISTHOM KMCJIOTHI, a TAKXKe IapaMu
OeH301a.

Tpu nepeMeIe U IIBUTH OTBETBICHUS OT BO3AYXOBOAOB JOJDKHBI
6BITb IPHUCOEAUHEHBI TAKMM 00pa3oM, YTOGE! HCKITIOUHTE BO3MOXHOCTD
3aCOpeHUs MX MaTepuanaMH, TPAaHCIIOPTHPYEMBIMH M3 MarucTpase.

BoanyxopacnpeaejnTens, IpefHa3HauYeHHble UIA MOTAYH BO3OyXa
M3 CHCTEMBI BEHTWISIIMH WIM BO3OYLUHOTO OTOIUICHHA B OOCTYXMBa-
eMOoe TIOMElLEHHE, HITOTOBISIOT HECKONBKUX THTIOB (pHC. 8.6, Tab. 8.4):
3XKEKIMOHHBIE LeHTpobexHbie (BOIl) mpaBoro u JIEBOIo HCIOMHE-
HUIT, 3XEKUMOHHBIE MOTONMOUHBe (BOIIB) HECKONMBKUX THIIOpa3Me-
poB; 3xexuuoHHble npucTteHHbe (BAII) ¢ nekopaTHBHOM pelIETKOM
u Ge3 Hee.

Jymupylomuae narpyokm (puc. 8.7, Tabn. 8.5) ¢ sepxaum (I1[B) u
mkHuM (TT0H) nomsoaoM BosmyXa 0e3 YBIAXHEHHUs MpeIHAa3HAUYCHBI
IUT cO3TaHMsI TpeOyeMEBIX IapaMeTpOB BO3AyXa Ha pabouMx MecTax,
[MOJBEPXKEHHEIX TEITIOBOMY OGIYYEHHUIO.

Tabauma 8.5
FeomeTpHyecKHe mapamMeTphl Tymupylomux narpy6kos (cm. puc. 8.7)
Pa3MepsL, MM HXJCEB";‘:’O"’
Mapxa CEYCHHH,
D A B H C K M2
I1dB-3 315 330 440 760 — — 0,14
I ds-4 400 440 560 960 — - 0,23
Is-5 500 550 700 1200 — — 0,36
Ias-3 315 330 440 565 553 150 0,14
I1as-4 400 440 560 780 589 190 0,23
1 du-5 500 550 700 900 831 240 0,36
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8.3. O6opynoBaHue Ans OMUCTKU BO3AYyXa OT NbUU

OuuNCTKY BO3EYXa OT NPHMeCEl MPOU3BOALT KaK IPU IIOAYe Ha-
PYXHOTO BO3[0yXa B IOMEIIEHWE, TaK M IIPH YAAJIEHMH 3arPSI3HEHHOTO
BO3IyXa U3 NIoMelneHMsI. B nepBoM cityyae obecneunBaeTcs 3amgATa pa-
60TAINMX, BO BTOPOM — OKPYXAIOIEH Cpebl.

CrenieHb OYHCTKH, %, BO3MyXa OT MBUIH, OGRIYHO HA3KBAEMYIO 3¢H-
heKmusHOCMbIO NBINEYAAEAUBARUSA, OTIDEAESIOT TI0 (QOPMYIIE

G, -G,
=2 8.1
n G 00, (8.1)

rae G, — KOHIEHTpaLWs TbUIM B BO3YXE OO OYMCTKH, MIr/M>; G| —
KOHIIEHTPAIHA MU B BO3IOYXE IOCTE OYMCTKH, MI/M>,

OuucTKa BO3AyXa OT MBIIM MOXET OBITH IPYOOi, cpenHeil WIN TOH-
KOW.

[pu epyboii 04KCTKe U3 BOMYXA YJIABIMBAETCA TOMBKO KPYIIHAS NBUTh
¢ pasMepamu 4actui] Gonee 50 MKM, CTeleHb OUMCTKM CPaBHUTEIBHO
HeBricoka — 70...85 %. TIpu cpedueii o4MCTKe 3alepXKHUBAETCS ITLUIb C
pasmepamMy 4YacTHl 10 50 MKM, cTeleHb OYMCTKM BO3DAcTaeT IO
85...95 %. Touxas ourcTKa TMO3BONAET YIABIUBATE IBUIb C pasMepaMu
yacTuil MeHee 10 MKM, CTeHEHb OYMCTKH TIpH 3ToM Oonee 95 %. Ecnu
MBEUTE HESMOBMTA, BO3AYX HOCTEe TOHKOI OYHCTKH MOXET ObIThH BO3Bpa-
1IeH 0DPaTHO B MoMeliieHHe (PELMPKY/ISIHA BO3AYXA).

Hns rpy6oii M cpenHei OYMCTKM HIMPOKC MCIIOAB3YIOT PasHYHbIE
ObiJEYJIOBHTENH, MPHUHLMIN NeiCTBUS KOTOPHIX OCHOBaH Ha Pe3KOM
YMEHBUIEHHH CKOPOCTH IBUXKEHUS 3arPSI3HEHHOTC BO3AyXa (MBUIEOCa-
OOYHbIE KRMEPHI) WM M3MEHEHHH HallpaBJieHUA €T0 OBWXEHHUS (HHED-
LIMOHHBIE MBUIEYJIOBUTENN), B Pe3y/bTATe Yero MBUIMHKHY 04 AeiicTBHEM
CHJI TSDKECTH B TIEPBOM CJIydae ¥ MHEPHUOHHEIX CHJI BO BTOPOM Cydae
0CENa0T Ha JHO HBLIeY/NaBIUBAONIETO YCTPOMCTBA WM MONAJAl0T B
CIIEIMATBHEIA COOPHHK TMBUIH.

Hamubonee mmpokoe pactpocTpaHeHie B IPOMBIIUIEHHOCTH Grarona-
ps JeNIeBU3HE KOHCTPYKLIMH, MAJIBIM Pa3sMepaM M HPOCTOTE 0OCITyKHBa-
HHUA NOMYYWIM LU KO HH (prc. 8.8), B KOTOPHIX OTHeNeHHE ITEUTH IIPO-
HCXOIMT I10A NEeHCTBUEM LIEHTPOOEXKHBIX CHJI, BOSHUKAIOLIMX TIPH TICBO-
pOTe BO3/yXa C OONBLIOH CKOPOCTHIO. [THUIb MPIDKMMAETCS K CTEHKAM TTHK-
JIOHA M TIOf neiiCTBHEM CBOEIO Beca CKATHIBAETCA K €r0 HIDKHEH YacTH.
Ckopocrb Bo3nyXa B TIOOBOISIIIEM MATPYyOKe COCTABIAET oT 15 xo 23 m/c.

ITpUHUNI AeHCTBHA SNEKTPHUUYECKHX NBIIEYIOBUTENEH
OCHOB2H Ha CIIOCODHOCTH YACTHII ITBUIH IIPHHHAMATE Ha ceOsl /IeKTpH-
4eCKHMH 3aps. 3anbIeHHBIH BO3AYX IMPONYCKAETCA MEXIY DJIEKTPONa-
MH, B PE3yJIbTATE Yero YACTUYKU TBbUTH NONYYAIOT OIIpeneieHHbIH 3a-
PAN ¥ CTPEMATCA OCECTh HA BJEKTPOJE MPOTUROIIONOXHOMN TOJBIPHO-
CTH. DTH 3NIEKTPOIH MIEPHOIHIECKM BCTPAXHBAIOT CIIELIMATBHBIM YCT-
POIICTBOM, NbUTb OCENAET B OYHKEpe W 3aTeM YHaIsIeTcs.
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Jlns cpemHell ¥ TOHKOM OYMCTKM BO3MyXa OT NPUMeCEil IMMPOKO
MCTIONB3YIOT PUIBTPBI, KOTOPHIE HOOPA3AEIAIOTCA Ha TIOTJIOLIAIONINE 1
IOPHCTEIE.

K yvcny nornomaiomunx GuUabTpOB OTHOCATCS IIPOMBIB-
Hbie KaMepH 1 OpolaeMbie GUIBTPHL. B oporaeMbix GuiIbTpax (poTo-
xioHax) (puc. 8.9) ¢wipTpylouMil coif cOCTOMT M3 IPaBMsA, KOKCa
WM crielMaTbHbIX dhapdopoBbix KoJel, opolaeMbix Booi. IIpoxons
M3BIWIMCTHIH IIYTh B CJIOE HATIOTHUTES, YACTHLE! TTBUTH IPHITHITAIOT K
CMOYEHHBIM TTOBEPXHOCTSM M CMBIBAIOTCS IIPOTEKAOILEH BOIOH.

B nopHMcThIX (GUIBTPAX 3AMBUICHHBIA BO3AYX MPOMYCKAETC
yepe3 o 3ePHUCTOTO MM BOJOKHMCTOIO MaTepuala, CeTOK, TKaHH.
QulcTKa BO3IyXa OCHOBaHA Ha TOM, YTO IBUTH 3a/IEPXXUBAETC B TIPO-
MeXyTKaxX MeXIy YaCTHYKAMH WIH BOJOKHaMH GHIBTPYIOIETO MaTe-
puana. HauGonee mmpoKoe MPUMEHEHNE HAIIUTH MaTepyarhie GunLT-
phl, B KOTOPHX (GWIBTPYIOLIMM MaTepMaIOM SIBJISIOTCS MIEPCTAHBIE
TKaHy (draHenb, 6alika U ap.), XIOMIATOOYMaXHbie 3AMEHUTEH (BElb-
BETOH, TeCTPOTKaHas (iaHes s, GUILTPOIPECCOBAHHEIN XOJICT), a TaK-
Ke TKaHb U3 cTeKI0BOIoKHA. DddeKTUBHOCTE NBIICYNaBIMBAHUA Ma-
TepyaThIX GPUIBTPOB OYEHBb BEICOKa — okomno 98...99,5 %, ogHako npu
BBICOKOM TTBUIECOIEPXAHUH MOCTYMAOIIEro BO3ayXa MbUIb OBICTPO M0~
KPBHIBA€T TKaHb PyKABOB M QMIBTPEI HYXAAIOTCS B YaCTOM BCTPAXMBA-

OYHIIEHHBIA 3aneuieHHBIA
a K BeHTMNATODY BOIAYX BOAYX
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Puc. 8.8. O6mmit sy LIUKIOHA
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HuM. bonee panMoHAIBEHOM B TaKMX CIydasX SBJIsETCA IBYXCTylleHYa-
Tasg OYMCTKA, [TPU KOTOPOH BO3IYX IOCIIEMOBATENEHO IPOXOMNT YEPE3
IBa TnbUieynoBuTens win gwistpa. B KadecTse QuabTpa rpyboit oun-
CTKH MOTYT NpHMEHATHCA LMKIOHBI, B KauyecTBe (HUILTPOB TOHKOIL
OUYHUCTKU — Marepyarbie GUIbTPEIL.

s noBenueHus 3GeKTHBHOCTH ITOPHUCTHIX GUIETPOB, B KOTOPHIX
GUIBETPYIOIMMU 3/TEMEHTAMH SBIAIOTCH pPa3IMYHble HAITONHUTEIN H
CETKH, 3TH 3JIEMEHTHI [TOKPBIBAIOT TOHKMM CJIOEM Macia, OOLIYHO Be-
PETEHHBIM WIH Ba3eNHHOBEIM. Taxkue GUIBTPHI ITPHMEHSIIOT I OYHCT-
KM BO3IyXa NpH KOHIIEHTPAIMK UM 10 200 Mr/M>?, mpu 3TOM cre-
TIeHb OYKICTKHM cocTaBiser 6onee 95 %.

Y1068 NPaBWIEHO BEIOPaTh (GUIBTP HIH IIbLUIEYIOBHTEND, HEODXO-
JUMO 3HATh KOJHYECTBO IBUTH, COMEPXAIIEHCS B BO3IYXE, TpeOyeMy10
cTeneBb OYKUCTKH BO3OyXa OT ITBUTH, XapaKTep ITUTH, pa3Mephl YaCTHIX
M UX YOENBHHER Bec, a TAKKe pasMEpHl MOMEUIEHHUs, B KOTOPOM JIOJI-
KeH OBITh YCTaHOBJIEH GWILTP. B KaXmoM cirydae BEIGOp THIIA PUIBTpA,
€ro pasMepoB, a TaKXe KOHCTPYKTHBHOI KOMITOHOBKH BCeil YCTAHOB-
KU OOOCHOBBIBAIOT TEXHUKO-3KOHOMHUYECKHMH PacYeTaMH,

8.4. PasmelleHne o6opyaoBaHUA BeHTUNALMOHHLIX CUCTEM

Pa3Menrate obopynoBaHHe cHCTEM 001e00MeHHON BEHTHISLIHH HE
pa3peLIaeTcs B CIeIYIONNX 00CTyKMBacMHBIX MOMEILEHHAX: KaTeropui
A u B (kpoMe 060pynoBaHHs BO3NYIIHBIX 1 BO3NYIIHO-TEILIOBEIX 3aBEC
C PELUPKYIALNEH M Oe3 pelMpKy/ISiIIMH BO30YyXa); KATETOpHH B, ecau
pacxofl BO3yxa B cucTeMe mpessiuaer 40 ThiC. M3/4; B XWIBIX, O6LIe-
CTBEHHEIX ¥ aIMUHUCTPaTUBHO-OBITOBEIX 3MaHMSX (KpoMe 00opynoBa-
HHA ¢ pacxonom Boaayxa 10 Teic. M*/4 u MeHee). PasMmemars o6opymno-
BaHHE CHUCTEM aBapHIAHONM BeHTWIALMM U MECTHBIX OTCOCOB MOXHO B
00CTYKMBaEMBIX MU HOMEIIEHWIX. B cKiianax, KAanoBbiX U APYIHX MO~
MEILEHWIX, IOCTYN B KOTOPHIE OTPaHWYeH, MOXHO Pa3sMeIaTh TOIBKO
000pyAOBaHUE BO3OYIIHBIX K BO3NYIIHO-TEILIOBEIX 34BEC IPH HUCITO/b-
30BaHKH B KayecTBe TEIUIOHOCHUTENs BOALI WM mnapa. OGopymoBaHue
CHUCTeM INpUTOYHON BeHTWIAIMH (pUc. 8.10) M KOHIMIMOHHpPOBAHUS
He CneldyeT pasMelllaThb B IIOMEINECHUSIX, B KOTOPEIX HE JOITycKaeTcs
PELMPKYIANKSI Bo3ayxa. OBopynoBaHHe CUCTEM BEHTH/ISUUH A TI0-
MeleHUH Kareropuii A M b, a Taxke o0opyroBaHHe CHCTEM MECTHBIX
OTCOCOB B3pBIBOOMACHBIX CMeEceil HeJb3s pa3MelaTh B ITOIBAILHBIX
TIOMEIIEHHSIX.

DUIBTPH [EPBOI CTYIIEHN OYHUCTKH NMPUTOYHOTO BO3AYXA OT IBUTA
HYXHO pa3MellaTh 10 Bo3OyXOHarpeBaresiei, QWILTPE BTOPOii CTyIIe-
HY — Tepen BBIUTYCKOM BO3IyXa B IMOMeleHre. MacisaHele (hUIBTPEI
IUls OYUCTKHY NMPUTOYHOrO BO3OyXa LienecooOpasHo pasMellarh ITocie
BO3IyXOHArpeBparteeif B MECTHOCTAX C pacyeTHOM TeMmeparypod Ha-
PYKHOTO Bo3nyxa —-25 °C 1 Huxe (mapameTtpsl B).
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Puc. 8.10. O61mit BUI MPUTOYHON BEHTWIALIHOHHOM KAMEPBI K Pa3sMEILIEHHOTO
B Heit 060pYAOBAHUA:
1 — Boamyxo3abopHas Wwaxra; 2 — YTeIUIeHHbIH MHOTOCTBOPYATHIA BO3yX03a00PHbIH
KnanaH; 3 — Bo3ayUIHbIA dwibtp; 4 — Kamopudep; 5 — BEHTHIATOP; 6 — DIYLIMTENb
iyMa; 7 — mofjaloIuii BO3AYX0BoH; & — JIIOKK

TTBUIEYIOBUTENH IUISL CyXOM OYMCTKH B3PEIBOOIIACHOH NBLTEBO3AYLI-
HOI cMeCH YCTAHABIUBAIOT, KaK MPaBUIIO, ICpe]l BEHTUIATOPAMH.

BHe NMPOM3BOACTBEHHEBIX 3MaHH NBUIEY/IOBUTEN BMECTE C BEHTH-
JISTOPOM Pa3MEINAIOT OTKPHITO HA PACCTOSTHUH HE MEHEE 10 M oT cTEH
JWIK B OTAENBHBIX 3TaHusX. [TeieynoBuTe N 6e3 YCTPOMCTB 1S HETIpe-
PHIBHOTO YAJIEH S YJIOBJEHHOM MBI ITPH pacxoze Bo3nyxa 15 TeIC. M*/4
1 MeHee M Macce TIBUTH, KOTOPast MOXET MOMECTHTRCA B GyHKepax, 60 Kr
1 MEHee, a TAKKE C YCTPOUCTBaMHU IS BENTPEPEIBHOTO YIAJICHUA YIOB-
JIEHHOM ITBUTA MOXHO pa3sMeIaTh BMECTE C BEHTUIATOPAaMH B OTAENb-
HBIX TIOMELIERIIX JJIs1 BEHTHISIIMOHHOTO 000pyI0BaHMA B MPOU3BOA-
CTBEHHBIX 31aHMSX (KpoMe 1oBanioB). Helbas NpUMEHSATh MBUIEOTCTOM-
Hble KaMEpPHI U1 B3PHIBO- M TOXApOOTacHOR nbmenos,uygunoﬁ CMECH.
TMeineya0BUTENH ISl MOKDOH OYMCTKM NBUICBO3AYIIHON CMECH, KaK
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TpaBWIo, pa3MELIAIOT B OTAIUIMBAEMEIX TIOMEILEHUIX, HO MOXHO pas-
MeEILATh MX ¥ BHE OTAIUIMBAEMBIX MOMEHIEHMI WJIA BHE 30aHHM, mpe-
IyCMaTpUBAasl IIpU 3TOM MEPOIIPUATUS, NPEeIOTBPAILAIOIINE pa3Mopa-
JKVIBAHUE BOISTHON CHICTEMEI.

O6opynoBaHHE TPUTOYHON BEHTWIALMH, OGCTYXMBAIOUIei moMe-
meHus kareropuii A u B, He JonyckaeTcs pa3sMellaTh B oGIEM IoMe-
HIEHUU C 00OpyJOBaHHEM BHITSDKHBIX CHUCTEM, a TakKke ¢ 0GopymoBa-
HUEM TIPUTOYHEIX CHCTEM C PEITMPKYJISIIAEH BO3MyXa.

O60opynoBaHNe CHCTEM C BO3NYXOBOIMYIIHEIMHU TEIVIOYTWIN3aTOpa-
MM, UCIIOJB3YIOHIUMH TEIUIOTY (XOMOM) BO3AyXa MOMEHICHWHM KaTero-
puil A u B 11s HarpeBaHus (OXIaXICHUS) TIPUTOYHOTO BO3AYXa 3THX
TIOMEWEHMIi, HE TOMyCKaeTCs pa3MenaTs B OOHIEM IMOMEILEHUH BME-
cTe ¢ 06opyaoBaHUEM CUCTEM, OOCITYXWBAIOIIMX MTOMEILIEHUSI KaTero-
puii I', I 1 aasMUHUCTPaTUBHO-GHITOBEIE MToMelneHua. Ha Bo3ayxoso-
Jlax MPUTOYHEIX CUCTEM, OOCTYXUBAIOUINX [TOMENICHHA KAaTeTOpHUA A 1
B, a Taxcke KOMHATH OTHBIXa, 060TpeBa paboTaOMX ¥ KOHTOPHI Mac-
TEpa, paclOoJIOKEHHBIE B 3THX IOMEHICHUAX, TPEIYCMATPHUBAIOT 06-
paTHBIE B3pbIBO3AINMILEHHEIC KJIallaHB B MeCTaX IlepeceYeHHs BO3-
JYXOBOJIaMH OTPaXOEHU MOMEIEHUI ISl BEHTHWISLIHOHHOTO 060py-
JOBaHYS.

OGopynoBaHHME BBITSDKHEIX CHCTEM, YIANAIOIIUX BO3NYX, KOTOPHI
HMMeEET PE3KMM WIH HENPUATHBIN 3anax (yOOpHbIe, KypHTENIBEHEIE U IP.),
HEJB3s1 pa3MEIaTh B O0IEM TOMEIIEHNH Il BEHTHASIIHOHHOIO 060-
PYIOBaHUSI BMECTE C OOOPYIOBAHHMEM IJIs ITPUTOYHBIX CHCTEM.

OG6opynoBaHWE BBITSDKHBIX CHCTEM 00ILe0OMEHHON BEHTHIISIIHY,
obCcaykMBaroNIMX NOMelIeHHA KaTeropuit A 1 b, He pa3speraercsa pas-
MEUIATh B OOILEM MOMEIIEHUM I BEHTWISIIMOHHOTO 0GOpyIOBaHUs
BMECTE C 00OpYIOBaHUEM UIsi ApyrHX cucTeM. OGOpyLoBaHME BHITSIK-
HBIX CHCTEM OO1HEOOMEHHON BEHTHIS MU IUTS TIOMEIUEHUH KaTeropuii
A u B nomyckaeTtcst pasMeniars B o0LIeM TTOMEUICHAH [T BEHTHIIAIM~
OHHOro o60pyldoBaHUsA BMECTE ¢ OGOPYIOBAHMEM MECTHBIX OTCOCOB
B3PBIBOOIIACHBIX CMECEH 6€3 NbUICYIOBUTEIIEH WM C MOKPBIMU TIbUIE-
YJIOBUTEJIAMH, €CIIA B BO3AYX0OBOIAX MCKITIOYEHO OTIOXEHUE TOPIOYHX
BEHIECTB.

O60opynoBaHUE CHUCTEM MECTHBIX OTCOCOB B3pHIBOONACHEIX CMecel
HEJIb3s pa3MEeILaTh BMECTE C O0OpYIOBAaHMEM JPYTHUX CHCTEM B OOIlIEM
TIOMEWEHUW IS BEHTHIAUHMOHHOTO O0OPYIOBaHHS.

KonTponbHbie Bonpocki

1. Tlepeuucnute 060pyAOBaHNE, pa3sMeILAEMOE B IPUTOUHBIX H BHITSKHBIX
BEHTWLILMOHHBIX KaMepax.

2. Kaxvie THIHI BeHTHWISITOPOR BHL 3HAETE?

3. Ha uto yKa3wiBaetT HOMep B 0003HAYEHHMH PagHaIbHOTrO BEHTHIATOpa?

4. I'ne ycTaHABNMBAOT KPBIUIHEIE BEHTHISTOPHI?

5. Insa vero npeaHasHaveHH KATOpUdEpE! M 10 KAKUM MPU3HAKaM MX KJac-
cHpuuHpyror?
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6. V3 Kakux yHUPHIHMPOBaHHEIX ACTATEH MOHTHPYIOT BO3yXOBOZBI?

7. Kaxue Tuisl BO3yXOpacTpeaenuTesieft Herob3yloT B BEHTUIALIMOHHEIX
cucreMax?

8. [1na yero ciyXar SyLUIKPYIOIIXE NaTpyOKM ¥ KAKue THMH AYLIPYIOLIHX
naTpyOKOB BEI 3HaeTe?

9. Yro taKkoe 3dpeKTHBHOCTD NEUIEYIaBIHBaHUA?

10. Kakoe o60opyaoBaHHe NCTIONB3YIOT AIA OYMCTKH BO3AYXA OT nelIn?

11. Ha ueM ocHOBAH MPYHLMI ACHCTBUs TIEUIEYAOBUTENEH?

12. Kak ycTpoeH opolaeMelit GUIbTp?

13. Kak £o6uBaioTcst NOBLILIEHHS 3hdeKTHBHOCTH MOPHUCTHIX punsTpos?

14. Kakue Tpe60BaHMUsI NIPEABABISIOTCH K PA3MEILEHHIO BEHTHISLIMOHHOrO
0B0pyAOBaHHs, OOCIYXHMBAIOLIETO MOMEIEHHA KaTeropii AubB?



EY:ER
CUCTEMbI KOHTPONA MUKPOKITMMATA

9.1. HazHaveHMe ¥ NpyMHUMN paboTbl CUCTEM
KOHAWLMOHNPOBAHWUS BO3QYXa

CucrteMa_koHmuMoHHpoBaHHS Bo3myxa (CKB) — 310 TexHMye-

HAMLIHA D) — 9TO TeXHWHE-
CKasd YCTAHOBKa, NPENHAGH: AFNSA W HOILIepXaHHA B

TIOMEILIEHUH WAHM OTOENLHOM 30HE 3aJaHHBIX [MapaMeTpPOB MUKPOKIIH-
Marta ¥ YUCTOTHI BO3MyXa. IIpu 3TOM 3aaHHbIE TAPAMETPBI OIIEPKH-
JBAIOTCSL B TEYEHHE BCEX MepHooB rofa. CHUCTeMbl KOHINIIMOHUPOBA-
HYs BO3dyxXa OOLIYHO paboTaloT B aBTOMAaTHYECKOM pexXuMe, obecrre-
YHMBAEMOM CITEIIMATLHOM CHCTEMOM aBTOMATHYECKOTO PeryIHpPOBAHMA.
B HekoTOpBHIX Ciiyyasix [p¥ KOHIWIIMOHWPOBAHWUK BO3Iyxa TpebGyeTcsd
00eCITeYTh TakKe BEICOKYIO YHCTOTY ITPUTOKA, T. €. [IOJTHOE OTCYTCTBHE
TTEUTH.

CHcTeMa KOHIMIIHOHUPOBAHHUSA KOHCTPYKTHBHO COCTOMT H3 BO3MY-
XOIPHTOTOBUTENBLHOTO YCTPOMCTBa (KOHOWITMOHEPA), CETH BO3ITYXOBO-
JIOB, CETEBOTO 0OOPYIOBAHUS (IOBOMUYMKOB, BO3MYXOPACIIpeIeIUTE e,
CPElICTB aBTOMAaTHYECKOTO PETYAHPOBAHHUS W IIYMODIYIIHUTEIEH).

Ha puc. 9.1 npuseneHa cxeMa ¢GopCyHOYHOIO KOHIUIIMOHEPA, IIpe-
Ha3HAYeHHOTO A IoiHOoM 06paboTku Bosayxa, ¢ I 1 11 perymmpyeMui-
-MH peLMpKYISILMsiMUA. Hapy>XKHBIA BO3AYX ITOCTYTAeT B KOHOUIIMOHED Yepe3
XAMO3UIHYIO pellieTKy / 1 OudiuaeTcs OT bk B dhwisrpe 2. Tlpoitns
KJamaH J3, 9acTh BO3AYXa [OCTYTIAET B Kanopudeprl MepBOro moaorpesa 4.
VYcTaHoRIEHHBIE HA TToaye ropsiyeii BOIK B Kanopudeps 4 crienyans-
HbI€ KJIANAHLL /5 peryAHpYIOT CTelleHb Harpesa Bo3ayxa B Kanopudepax.
Boznyx MoxXeT mpoXonuTh, MUHYS Kalopudephl, T.e. ocTagasch 6e3 mo-
JOTpeBa. 3aTeM CBEXUH MOAOTPETHIM BO3MYX CMEIIMBAETCS C HEKOTOPHIM
00BEMOM PEITMPKYSIIIMOHHOIO BO34YyXa, BO3BPALLAEMOrO U3 00CTyXH-
BAaEMOTO KOHJIMIIMOHEPOM ITOMEIUCHHUSI Yepe3 3aCAOHKH J.

CMech HApYXHOTO U PEITUPKYAAIIHOHHOIO BO3MyXa MPOXOIUT OpO-
CUTENBHYIO KaMmepy 12, xanopudep BToporo mnomorpesa 7, KiamaH &,
IMOMNAJAET B BEHTUISLIMOHHLIM arperaT /0 U IO BO3IyXOBOAY 9 TIOCTYTIaeT
B mOMellieHHe. TeMIiepaTypa TeTUIOHOCHTENA B Kanopudepe 7 peryiu-
pyeTcd aBTOMATHYECKM CHellMabHBIM Ki1anmaHoM /. YpoBeHb BOIHI B
OpPOCHTENBLHOM KaMepe MOJIePXUBAETCH ITOTUIABKOBLIM YCTPOHCTBOM /4,
Hacoc ¢ peryasgropoM OpOCHUTENIBHOH CUCTEMBI 13 00ecTieYHBaeT I10-
CTYIUICHME XOJNOTHOM BOOH K (POPCYHKAM B TpeOyeMOM KOJNMYECTRE.
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Puc. 9.1. Cxema opcyHouHoro konauumosepa ¢ I u 11 perynupyeMsiMu pe-
LIV pKYJIALIMAMU:
1 — xamo3niiHaa peuleTka; 2 — ¢uaetp; 3 — Kianad; 4 — Kajopudepsl NepBOro
HOIOTPEeBa; 5 — 3aCIOHKH PeLMPKYISILMOHHOIO BO3NYXa; 6 — KaMepa CMEIleHH; 7—
Kanopudep BToporo Monorpesa; § — perymmpyrowmi KianmaH Ha MyTH BO3LYXa; 9 -
Bo3Ayx0BoL; 10 —~ BEHTHUNALMOHHBIA arperat; // — peryMpYIOIni KJamna Ha IyTH
TeIoHOCHTeN Kaxopudepa; /2 — opocHTeNbHAs KaMepa; 13 — peryjisTop OpeCHTeNb-
HOi ¢HCTeMH, /4 — [ONNAaBKOBOE YCTPOMHCTBO; 15 — CrierManbHble KIanaHbt

\

B noMeleHUAX METEOPOJIOTHIECKHUE YCIOBHA IIPH KOHAULIMOHNPO-
BAaHWM cleayeT OGECIeYMBATL B Mpefefiax ONTHMANBHEIX HOPM (CM.
Tabn. 3.2, 3.4), KpoMe ciIy4aeB, KOIda METEOPONOTMYECKHE yCHOBUS
YCTAHOBJIEHBI IPYTMMH HOPMATHBHEIMH JOKYMEHTaMH.

Temmepatypy IPUTOYHOTO BO3MyXa, [IOAABAEMOTO CHCTEMAaMM KOH-
AVIIMOHHUPOBAHMS BO3NMYXa, I, "C, onpenemsior Mo GopMynam:

rpy HeoOpaGOTAHHOM HAPYXHOM BO3IyXe

t, =t,+0,001p, (9.1)
TIe 1, — TeMllepaTypa HapyXHoro Bo3uyxa, “C; p — IMOJIHOE JaBIeHUE
BO3Myxa Mocjie BeHTWwIATOpa, [1a; ‘ .
[IPY HapyXXHOM BO3OyXe, OXJIAXIEeHHOM Ha Af, “C, LUPKYIHpY-
JOLLEH BOIOH Mo aguabaTHOMY LIMKITY
t, =t,~ At +0,001p; (9.2)
npu HeoObpaGOTaHHOM HAPYXKHOM BO3IYXE M MECTHOM JIOYR/IAXHE-
HUM BO3OYXa B IIOMELIEHHM, CHIDKAIOIIEM EI0 TEMIIEpaTypy Ha Ay, C,
t, =1, — At +0,001p; 9.3)
[pY HAPYXHOM BO3MyXe, OXIAKICHHOM LIMPKYIUpYIOLIeH BONOH, 1
MEeCTHOM AOYBJIAXKHEHUH
tn = tH - Atl - At2 + 0, 001p; (9.4)
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MPH HAPYXKHOM BO3/IyXe, HAFPETOM B BO3XYXOHArpeBaTelie Ha Al , °C, Hue BO3MlyXa TIpe{HA3HAYEHO ISl oGecrieyeHus] HEOOXONUMBIX €10 Ma-
PAMETpOB WISl OTITHMM3ALIMH TeXHOJIOTHYECKHX MPOLECCOB.
t, =t, + Aty +0,001p. 9.5) ‘CUCTEMBI KOHIULIMOHHUPOBAHUS, MpeJHAa3HAaUYeHHEIE U KPYTIocy-

TOYHOTO M KpPYDJIOTOIUYHOTO obecrieyeHUsl TpeOyeMBIX mapameTpoB
BO3AYXA B MOMEILIEHUSIX, ClIeAyeT NMpeaycMaTpUBAaTh He MeHee 4eM C
IBYMsl KOHIULHOHepaMu. ITpu BBIXOLE H3 CTPOSt OMHOTO U3 KOHINIM-
OHepoB HeobxonuMo obecreduts B moMeleHny He MeHee 50 % Tpeby-
€MOTO BO3LyX00OMEHa U 3alaHHYIO TeMIIepaTypy B XOJIOIHBI mepHrox
roga. ITpy HANMMYKH TEXHOJIOTMYECKMX TPeGOBAHHI K IMOCTOSTHCTBY 3a-
ZAaHHBIX NMapaMeTPoB B MOMEUEHUN HeoOXOIMMO NP MPOEKTHPOBa-
HHUY IIpeLyCMaTpUBATh YCTAHOBKY Pe3ePBHEIX KOHAULIMOHEPOB M HAco-
COB A TIOHNEPXKAHHS TpeGyeMBIX ITapaMeTPoB BO3JyXa.

CuCTeMBI KOHAMUHOHUPOBAHNS BOJIYXA KNACCUDULIPYIOT: .

10 XapaKTepy CBA3M C OGCIYKUBACMBIM TIOMEIeHHeM — Ha MecT-
HBEIE W LEHTPAIBHEE;

~"Tio cxeMe 00paboTKH 'BO3/lyXa — Ha NMPSMOTOYHbIE M PELMPKYIALHI-

B nerHwit mepron TeIUI0- M BIaroconepXKaHue HapYXXHOTO BO3IyXa
4JacTO IPEBHIIAIOT 3aJaHHEIe IMAapaMeTphl MPUTOYHOTO BO3MyXa, Heoo-
XOMUMEIE IJisl MOAAEPKAHUA MEeTeOpOJIOTHUYECKHX YCIOBHM B rIoMelie-
HUSAX. B TaKMX cryyagx MPUTOYHBLA BO3MYX MOABEPraeTCs COOTBETCTBY-
OMEeMy OXIAKASHHIO U OCYILEeHMIO. B psiie ciIydaeB B IPOM3BOACTBEH -
HBIX Lexax ¢ npeobmagaHreM BhIAeISIIOMEcA IBHOM TEMMOTH U MU-
HUMaILHBIM BBIIENIEHHEM BJAry B JIETHUI MepHoi MOXHO He TIpude-
TaTh K OCYIIEHHIO MPUTOYHOTO BO3IYyXa, 4 OFPAaHHYUTECS TOJIBKO CHU-
XKEHWEM ero TeMIEpaTyphl 3a cyeT aauabatirdeckoro rpouecca. Ilpu
9TOM YacCTh SIBHOM TEIUIOTBI, COIepXamiehcsi B BO3OyXe MOMEIEeHNs,
MEPEXOIUT B CKPBITYIO TEIUIOTY, YTO COIMTPOBOXMAETCSA CHIKEHUEM TEM-
nepartypsl 00pabaTEIBaeMOTO BO3IyXa, YBETMUEHHEM BIATOCOIEPXKAHMS
U, COOTBETCTBEHHO, OTHOCUTENRHOMN BIXHOCTH IPH HEU3MEHHOM TeTl-

OHHBIE;
ToconepxKaHUH. 10) KOHCTDYKTMBHEIM IIpU3HAKAM — HA ABTOHOMHEIC H_HEABIQ-.
HOMHBIC
9.2. Knaccudukauusn cucTeM KOHAULMOHUPOBAHUSA BO3LyXa B yenmpanshvix cHCTeMaX KOHANIHOHUPOBAHUA HCTQYHUKY TEILIO-
- oI ¥ XONOAa (ATX) LeHTpanu3oBassl. PacrpeneieHHe BO3AyXa IO OT-
KoHmunoHnpoBaHue Bo3ayxa — 3TO aBTOMATMYECKOE MOLIEpXKa- " ftenBHBIM TOMEILEHWAM 00eCiTeUHBacTCsl pacHpeReANTEIEHON CeThio
HHC B 3aKPBITEIX IMOMEIIEHWAX BCEX WM OTACIBHHIX €r0 ITapaMeTpPOB BO3TYXOBOIOB. ‘
(TeMmepaTypH, OTHOCUTEJIBHOM BIAXHOCTH, YUCTOTH, CKOPOCTH JBH- B mecmubix Heasmonomubix cucteMax MTX LeHTPanu30BaHbl, -HO-
KEeHHS) C LEIBI0 O0ecneyeHH ONTHMAJBHBIX METEOPOTOTHYECKHIX 06pa60n<a BO3/lyXa MPOM3BOIUTCA B MECTHRIX-KOHIUIIMOHEPAX, KOTO-...
ycJIoBu#M, HauboJee OJIarONPUATHERIX VTSI CAMOYYBCTBHS JIIOACH, Beme- pme “pa3MeinaioTcs B OOCHYXKMBAgMbIX MMM oMelueHusx. IIpu Takux
HHSl TEXHOJIOTMIECKMX MPOLIECCOB K COXPAHEHUS 1IEHHOCTEMN KyIBTYPHL. CHcTeMax pacrpemelMTe]bHble BO3MYXOBOABI OTCYTCTBYIOT. ITuTaHue
B 3aBHCHMOCTH OT CpeHero ypoBHsT HeoGecre4e HHOCTH B IO/ yKa- MECTHBIX HeaBTOHOMHEIX KOHIHIMOHEPOB TEINIOHOCUTENIEM H XJIano-
33HHBIX ITapaMeTPOB CUCTEME KOHAMIMOHUPOBAHMS BO3/IyXa MMOapa3- HOCHTEIEM OCYLIECTBIIETCS N0 TPYOOIpOBOAaM, COSIUHSIOMM 3TH
JEJISAI0T Ha KAaccH (TT0 HaeXHOCTH): KOHAMLIMOHEPHI ¢ eHTpaTbHEIME U TX.
nepBeiit — B cpeareM 100 ¥ B rox mpu KpyriocyToyHo# padoTe Win AsmonoMuble CACTEME- KOHIMUMOHUPOBAHNS TIPEICTABIAIOT COB0M._
70 4 B TOI NP OJHOCMEHHOMN paGoTe B JHEBHOE BpeMsI He OGecITeyH- WHIUBUIYANBHEIC KOHAWIHOHEPHL CO BCTPOCHHBIMH XOMONW/IBHBIMH
BaeT 3aJJaHHBIX 11apaMeTpPOB; MalHaMK. MX ycTaHaBIMBaloOT B OTAENRHLIX NOMEIICHUAX M.OOAKIIO-,
BTOpOH — B cpeaHeM 250 4 B rox P KPYTIOCYTOYHOM paboTte WK YaloT K NIEKTPOCETH.

175 4 B roz IIpU OMHOCMEHHO paGoTe B THEBHOE BPEMS He 00ecreyu -
BaeT 3aJJaHHBIX HapaMeTpOB;

TPeTHit — B cpexHeM 450 Y B TOX NPH KPYIJIOCYTOYHOM paboTe WiK 9.3. CHXeHMe TeMnepaTypbl NPUTOYHOTO BO3AYXA B JIETHNMN
315 4 B rOx NpM ODHOCMEHHOM paboTe B IHEBHOE BPEMS HE 00€CIIEYH- nepuog ¢ ucronb3oBaHuemM agnabaTuyeckoro npouecca
BafT 3aJaHHBIX MMapaMeTPOB. ncnapeHus

Tlo HasHAYEHMIO CHCTEMEI KOHAMIMOHMPOBAHUS TIOPAa3NeNsIOT Ha
KoM(ODTHEIE K. TEXHOJIOTHYECKHE. KompopmHoe “Konduyuonuposanue Kak oTMeuaioch B Toxpasz. 9.1, Ha MpeAnpUsTUsX psna oTpacieit
~ BO3IyXa MCTIOJIB3YIOT JULA CO3NAHMS MUKPOKIIMMATA, OITHMAIEHOTO Ui TIPOMBIIDIEHHOCTH, PACMONOXEHHEIX B paHOHAX C CyXMM M XapKHUM
ﬁsﬂeneﬂrcnbnocwn IMpu 3TOM OTKJIOHEHME NAPAMETPOB BO3- K/IMMaToM, B IIpOIECCe MPOM3BOACTBA MpeobanaeT BEIeIeHHe SBHON
Myxa 0T 3aJaHHBIX COCTaBJIIeT mo TeMmnepatype +1,0 °C, Mo oTHOCH- TEIUIOTH PU HE3HAYUTENIBHBIX BBUIEJIEHUSIX BIIard. JList CHHOKEHUS TeM-
TEIBHOM BIAKHOCTH 17 %, 10 MOABIKHOCTH BO3ayXa 10,1 M/C B Teue- rneparypsl IPUTOYHOTO BO3OyXa B JIeTHee BpeMs roJla HCIOJIb3YIOT allh-
HHe roga B cpegHeM ot 100 a0 450 q.lqmqggg@ggge\ KOHOULUOHUPOBA- aGaTuyecKuit mponecc ucnapeHtst. CYIIHOCTb TAKOTO cIocoba CHIKe-
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HUS TEMIIEPATYPH COCTOUT B crelylolieM. OOpabaThiBaeMEIit B Opo-
CHTEJIEHOM KaMmepe HApYXHBI BO3AYX, BCTYNMasg B KOHTAKT ¢ Ka-
NeNbKaMy pa3OpEIarMBaeMoit BOABI, UMEIOIIEN TEMIIEPAaTyPy MOKPOTO
TepMOMeTpa (cM. moapasa. 6.1), MPUXOIUT B COCTOAHUE, OIU3Koe K
COCTOSTHHIO HACBIIIEHUA (NMPaKTHUUYECKH OTHOCHTENbHAS BIAXHOCTE
@ = 95 %) 3a cueT NPOUCXONALIETO B 3TOM CIy4ae WCTAPEHMS BIATH.
OueBHIHO, YTO WCTIapeHue MPOMCXOOMT TOJBKO TOrAa, Korma obpa-
6aTHIBAEMEIH BO3NYX MMEET OTHOCHTEBEHYIO BI2XHOCTE HiXKe 100 %.
B mporecce HcmapeHHs XUIKOCTH MCTOYHHMKOM TEIUIOTHI B CHCTEME
BOAa — BO3MOYyX ABIAETCHA BO3AYX, 2 YCIOBHEM NEPEHOCA TEIUIOTHI —
Pa3HOCTB TEMIIEPATYP MEXIY BO3IYXOM M Boxoii. [Ipu TeMnepaType BOIB!
1, 3Ta Pa3HOCTb COOTBETCTBYET NMCHXPOMETPHUYECKOH Da3HOCTH TEM-
eparyp.

IIprTouHEIl BO3MYX, OTAaBas ABHYIO TEIUIOTY B Pe3yNIbTaTe TeILIOo-
oOMeHa ¢ BOHoii, oxmaxnaerca. TeopeTUYecKH MpH AOCTHXEHWH TIOJ-
HOTO HACBIIIEHMA KOHEYHAS TEMIEepPATypa BO3MyXa ACJLKHA OBITH paB-
HOIl TeMIepaType MOKpPOTO TEpMOMETPA f,, HO B PEANBHEIX YCIOBHAX
OPOCHUTEIBHOM KaMephl KOHIWHHOHEPA NTOCTHYb TAKOTO COCTOSHHS BO3-
nyxa e ynaercs. ClIeR0BaATeNLHO, TIPH MCHONb30BAHNH UL CHHXKEHMS
TEMIIEPATYPEI BO3MYXa annadaTHIECKOro MPOHECCa UCTIApEHHS JKIMIKO-
CTH B JIETHHH NEPHOJ rofa U3 BCEX OCHOBHHIX Y3JI0B (hOPCYHOUHOrO
KOHAVIIMOHEPa J0/DKHA (PYHKIIMOHMPOBATE TONBKO KAMEPA OPOILIEHHS.
Pas6prisruBaeMas B KaMepe OpOILEHUS BOAa NpH KOHTAKTe ¢ 00paba-
THIBAEMBIM BO3IYXOM NPUHHUMAET TEMIIEpaTyPy MOKDPOro TeEpPMOMETDA.

CrenManTsHBIX OXIaX/IAOIIMX YCT-

/1 Bummkka  POMCTB He TpebyeTca. U3 obmiero
7 KOJIMYECTBA Pa3dpLIaTMBaeMOil BO-
G B ViCTIapsieTcs Beero 3...5 %, a oc-

TaJlbHasi 4acTb BOXBI BBHIMANAET B
TIOAZOH, OTKYyJa 3a6MpaeTcs HACO-
COM M mopaeTcsi K (PpopcyHKam,
IToanuTka BOmOI MPOM3BOAUTCH
aBTOMATHYECKM C TOMOIIBIO Ia-
POBOTO KpaHa.

Tak Kak KOnM4ecTBO J0OABMIS-
eMOH BOABI HE3HAYUTEIBHO, TO
TeMIIEPaTypy pa3OpbI3rBaeMoii Bo-
ABl JUIA PacyeTOB MOXHO IPHHM-
MaTh paBHOM TeMITepaType MOKpO-
IO TEPMOMETPA, 2 KOHEYHOE COCTO-
sHHe 00pabaTEIBaEMOTrO BO3IMyXa

onpenensiercs Ha [— d-auarpamme

i ;ﬂ“;’mﬂ?j’_"?& ggy’:‘;‘;ﬁ“ﬂ'ﬁi - (cM. puc. 6.1) Touxoit TIePeCEUEHHA
11OIOrpeBa; 4 — opocHTebHAs Kavepa: 5  LAHHH I'= const, npoeeneHHOIA Ye-
KanopHdep BToporo nonorpesa; 6 — pen- PE3 TOUKY 3aIaHHOrO COCTOSHMSA
THISTOp Hapy:XHOTO BO3yXa (B JIETHUH me-

Q

/

IpuToyHLIA Bo3myX

Hapyxwupiit ™
BO3IYX

nanL‘:; :]HFr]H

Puc. 9.2. CxeMa cHCTEMbI KOHEWIM-

OHUMPOBAHUS BO3AYXA B JIETHEE BpeMA

C MCIIONB30BAHMEM aauaGaTHYCCKOrO
rpouecca 06paboTKy BO3IyXa:

6
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pvon), ¢ kpusoit ¢ = 95 %. Ucxon-
HbIE TIapaMeTPHl HAPYKHOTO BO3IY-
xa 0003HaYMM Yepe3 fy ¥ Py, a pac-
YeTHEIE MapaMETPH BHYTPEHHEIO
BO3MyXa — 4epes /g U Q. [IpH 3TOM
(g MOXET U3MEHATHCS B JOIYCTH-
MBIX fipeaenax (cM. Tabm. 3.2...3.4),
T.€. Qg = d... b, TaK KaK IpH JaHHOM
crocobe 06paboTKH BO3IyXa HE BO3-
MOXHO HOAIEPXMBATL MIOCTOSHHBIM
33a7]aHHOE 3HAYEHHE OTHOCUTEJIBHOM
BIAXHOCTH (Pg.

Ha pwuc. 9.2 n3o0paxeHa MpHH-
[MIUATBHAA CXeMa CUCTeMBI KOHIH-
ITHOHMPOBAHMS BO3IyXA B JIETHEE Bpe-
M$ C MCIIOTB30BaHUeM aguabarmye- Puc. 9.3. [Tocrpoenve Ha /— d-muar-
ckoro miponecca. byksel H, [I 1 BHa  pamme anuaGarudeckoro mpoiecca
OTHE/TBHBIX YYACTKAX CXEMBI CBSI3BIBA-  06paboTKy Bo3ayXa B GOPCYHOUHOM
10T ee ¢ [— d-muarpammoit (puc. 9.3), KOHIMIMOHEPE B JIETHEC BPEMS
Ha KOTOpOii 5THMH Xe OykBaMHu 000- .
3HAYEHO COCTOSTHUE BO3yXa HA COOTBETCTBYIOLUMX YYACTKAX CXEMBI.

HapyxHE1ii BO3MyX B KonudecTse (5, KI/4, MOCTYNAEeT B KOHIULIM-
oHep 2 (cM. puc. 9.2), a mocne 06paboTkn — B nomenieHue 1. Otpabo-
TaBLIN BO3IYX YAANAETCH M3 IMOMELIEHHS C MOMOINIBIO BI:ITH)KHOI’/E cH-
cTeMbl. Takyio cxeMy KOHIMIIMOHMPOBAHHs Ha3bIBAIOT npamomounoi. Ha
pHc. 9.2 KOHAMLUOHED YCJIOBHO pa3iesieH Ha TpU YacTH B COOTBET-
CTBMH C COCTaBJIAIOIIMMHU €0 3JIEMEHTAMH.

[MocTpoeHwe Nporecca KOHIUIIHOHUPOBAaHNA BO3Nyxa Ha [— d-muar-
paMMe HauMHaoT ¢ HaHeceHus Toukn H, xapakrepu3ayroueit cocro-
sTHME HapyXHOTo Bo3ziyxa (CM. puc. 9.3). Tak Kak B JIeTHH# nepron 0ba
Kanoprdepa OTKIIOYEHBI, TO HapyXHBIH BO3IYX C MapaMeTpaMu fy,
dy, @y TIOCTYTIaeT B JOXJAEBOE NPOCTPAHCTBO (OPOCHTENBHYIO KaMe-
pY), [Ie TIpH KOHTaKTe ¢ KameIbKaMH BOJBI, MMEIOILEH TeMIepaTypy
MOKpOTO TEpMOMETPA, TTPOMCXOINT Mpolecc afnabaTHIeCcKoro ucma-
PEHMs, KOTOpOMY Ha [ — d-quarpamMMe COOTBETCTBYET aqrabaTUIeCKUH
siyd HIT (yrioBoit Ko3(phHIHEHT. gy, = 0). [Ipoliece 3aBeplLaeTCs B TOU-
ke IT mepeceueHns 3T0ro Jryda ¢ Kpusoi ¢ = 95 %. I1pu sTom Temmepa-
Typa f;; SBJSIETCH MPEAebHO BO3MOXKHOI IIPH HCTIONB30BAHMH anaba-
THYECKOro mpolecca.

Taxum 06pa3oM, IIpH YKA3aHHOM 06paboTKe TEMITEpaTypa BO3MyXa
CHIDKAeTCs Ha Af = ty — ty;. TerutoconepxaHue Bo3myxa Npyu 3TOM COXpa-
HSETCSI IPUMEPHO TIoCTOAHHBIM. U3 prc. 9.3 BUIHO, 4TO YeM Gosblle
@, T€M MeHbllie Af. [T0aTOMY HCTIONB30BaHME aMA0ATUYECKOTO Mpo-
TleCca JUISE CHIKEHHS TEMIIEPaTyphl IIPUTOYHOTO BO3AYXA 11e1ecoo0pasHo
TOJIBKO TPH CPABHHTENBHO HM3KMX 3HAYEHMAX OTHOCHTETBHOM BiIaX-
HOCTH HapyXHOTO BO3IyXa.

d
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B paccMaTpiBaeMBIX YCIOBHSIX TTapaMeTPhI TOYKH 11 SBJIAIOTCS Ta-
paMeTpaM¥ MPUTOYHOTO Bo3ayXa. ECIIM M3BECTHBI KOMHYECTBA TEIUIOTH
U BJIATH, BBUISJSIONIMECS B MOMEIIEHWH, a CJACIOBATENILHO, W YIIOBOM
K03®hpHULIMEHT NTyya Mpoliecca g;, TO AajbHelllee MOCTPOEHHE Mpo-
1ecca npoussoasT Tak. Yepes Touxy IT mposoasar iyu I1B (cooTBeTCTBY-
€T IIPONECCY, MPOUCXOAAIIEMY B MOMEIIEHHUH) 0 TepecedeHus ero ¢
HM30TEPMOI1, COOTBETCTBYIOLLIEH 3aJaHHOMY 3Ha4Y€HUIO BHYTPEHHEN TeM~
nepatypbl. OnpefenuB B pe3ybTaTe TAKOTO MOCTPOEHHS TIONOXEHHE
TOYKH B, T.e. ee mapaMeTpbl, MOXHO, HCITONB3YS hopmyiy (7.23), pac-
CUYUTATh KOJIMYECTBO NMPUTOYHOTO BEHTHIAITMOHHOTO BO3IYXa.

Ecnu oTHOCHTENBHASA BIAXHOCTB, COOTBETCTBYIONIAs TOUKe B, ynoB-
JIETBOPSAET 3alaHHBIM TpenenaM (@p = a... b), TO MOCTPOEHME TpoIiecca
CYUTAIOT 3aKOHYeHHBIM. OHaKO Ha MPaKTHKE YaCTO CKIAXbIBAOTCS Ta-
KHE YCIOBUS, MPH KOTOPBHIX JIMHUS JIyya Mporiecca M3MeHEeHHUs COo-
CTOSIHMS BO3AYXa B TTOMEIEHHH MPOXOOHT B 30He BHICOKHX 3HAUCHUIK
OTHOCHUTENBHON BIaXHOCTH, TOITOMY KOOPAHWHATHI (T.€. MTAPaMETPBHI)
TOYKH B BHIXOHST 3a AOIMYCTHMEIE Mpeaensl. B 3THX cllyyasx npu obpa-
6OTKEe HApYXXHOFO BO3IyXa PEKOMEHAYeTCSI MCITONB30BaTh CXeMY KOH-
TUIIAOHHPOBAHKA, MOKa3aHHYIO Ha pHc. 9.4. DTa cxeMa NpeXycMaTpH-
BAET TMOLAYy TOJLKO YACTH HAapYKHOTO BO3IyXa B IOXKAEBOE MPOCTPaH-
CTBO, & OCT&IbHasl YacTb HEoGpaGOTaHHOTO BO3MyXa CMEILIMBAETCS C
00pabOTaHHBIM BO3IYXOM C TTOMOIIBIO BalfITaCHOTO BO3XYXOBOAA.

O6pabateiBacMas 4acTh HapyXHOTO Bo3ayXa G, KT/4, HMEET Ha
BXOJI€ B IOXIEBOE ITPOCTPAHCTBO MapaMETPhl, COOTBETCTBYIOILUE TOY~-
ke H (puc. 9.5), a Ha BbIXOJE U3 OPOCHTENHHOM KaMephl — ITapaMeT-
PHI COCTOSIHMSI, XapaKTepusyeMsle Toukoit O (kak pe3ynbTaT aguada-
TU4eckoro mpoiuecca). Jpyras yacts BO3AyXa B Konuuectse Gg € CO-
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Puc. 9.4. CxemMa CHCTEMBI KOHOKLIMOHMPOBAHMS BO3IYXa B JICTHEE BPEMSI C HIC-

TI0JIb30BaHUEM anuabaTuyeckoro npouecca o6paboTKy U MOAMELIMBAHUSA Ya-

CTHU HapyXHOTIO BO3[yXa B 30HE 32 OPOCUTENBHOI Kamepoii (HoMepa mo3uLuit
COOTBETCTBYIOT pHC. 9.2)
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crosureM H, MMHys opocuTenb-
HYIO KaMepy, CMEILIMBAETCS C BO3-
JIyXOM, BHIXOIAIUUM B KOJTUYECT-
Be G; U3 OPOCHUTENHLHON KaMepEI.
B pesyibTaTe TepMOAMHAMITYECKO-
To Tpoliecca 06pa3yoascs cMech
B konuyectse (p O6ymeT UMeThb na-
paMETpbl COCTOSHHKS NMPHUTOYHOTO
BO3IYXa, COOTBETCTBYIOIIHE Ha
I—d-mnarpamMe Touke I1. Ilpm
TIOCTYIUIEHWH MPHTOYHOTO BO3MAY-
Xa B MOMEIEHHE YCTAHABIUBAET-
csl 3alaHHOE COCTOSIHHME BHYTPEH-
Hero Bo3ayxa (Touka B). C stumu
MapaMeTpaMH BO3IYX yAalsaeTCs U3
TIOMELIEHHS CHCTEMOH BBITSDKHOM
BEHTWISILIAH.

PaccMOTpHM TMOCTpOeHHE JaH~-
HOIO Ipolecca 06paboTKM HapyX-
HOTO BO3IyXa NMpPH KOHOWIHOHH-~
poBaHuH Ha /— d-muarpamMme (cM. puc. 9.5). McXxooHBIMU JaHHBIMU SIB-
JISTIOTCS PacyeTHbIE TapaMETPhl HAPYXHOTO ¥ BHYTPEHHETO BO3AyXa, a
TaKXKe yriIoBoH KoahdUIIMEHT y4a npoliecca B nomemeHun. [Toctpo-
eHMe mponecca Ha /— d-auarpaMMe HaYMHAIOT C HaHeceHUs TOYKH H,
VMMEIOLIEH MapaMeTPEl HapyXKHOTO Bo3ayXa. daree depes rouky H mpoBo-
IST JIy4 afuabaTudeckoro mpotiecca ucnapeHus ( €y, = 0) 10 ero nepe-
CeueHHUs ¢ KpUBOi @ = 95 %, monyuas toyxy O, mapaMeTps! KOTOPO#
OTIPENEIAIOT COCTOSTHUAE BO3/YXa, OKMAAIOILETO B KOMM4YecTBe G, IOX-
JEBOE MPOCTPAHCTBO. 3aTeM Ha [— d-auarpaMMe IO 3aJlaHHBIM apa-
MeTpaM BHYTPEHHETO BO3IyXa HAHOCAT TOUKY B (B 3TOM Ciydae g TpH-
HUMAET BIOJHE ONpeneleHHOE 3HayeHHe). Yepes Touky B mpoBomsr
JIy4, COOTBETCTBYIONIMIA IPOLIECCY B TOMENIEHHWH, IO TIePeCEeYEHH s ET0
¢ myaoM HO, cooTBeTCTBYIOIIMM afdabaTHUeCKOMY MpPOILECCY B OpO-
curenpHoi KaMepe. Touka nepeceueHus [1 onmpenesiseT mapaMerphl IpH-
TOYHOTO BO3OyXa, MOJyYatoUlerocs NpU CMENIMBAHHHN HAPYXHOTO BO3-
Iyxa U3 GaiillacHOro BO3AYXOBON2 M BO3MIyXa, 06pabOTaHHOTO B KOH-
JUIIHOHEPE. '

Tak Kak B pe3y/ibTaTe BBIMOJIHEHHOTO TIOCTPOEHHS ONPENETHIMNCH
TapaMETPBl MPUTOYHOTO BO3AYXa, TO €r0 KOJHYECTBO MOXHO BBIYKMC-
JIUTH T10 thopmyne (7.23). st Toro YToOB! ONpeAeIUTL KOMHYECTBO BO3-
AyXa, IIPOITyCKaeMOTO 4YEpe3 MOXAEBOE MPOCTpaHCTBO G, M Oalimac-

dy dp do dp d

Puc. 9.5. IToctpoenue Ha /— d-auar-
pamMe agMabarHecKoro mpotiecca 06-
pabOTKHU BO3MYXA B IETHEE BPEMS C ITOI-
MELIMBAHHEM JaCTH HApYKHOTO BO3MY-
X2 B 30HE 33 OPOCHUTENEHOI KaMepoit

, Gy _ Gs
HBIHM BO3, oBoa G , UCIIOJNB3YEM IIPOTIO 10 —— = -——, U3 KOTO-
ayxoson Ug Y P pLH HO - Tio
1o
ol cnenyet, 4t0 G = Gy ——.
p oy ( "HO
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KonuyecTBo Bo3myxa, MPOXOISILEro Yepes J0XIeBOe MPOCTPAHCTBO,
G,_m = G() - Gﬁ.

Konnuectso Bnaru W, Kr/4, TTOGnexaniel HCIapeHHIo IS yB-
JIAXHEHHS BO3IyXa B paCCMAaTPHBAEMOH CXeMe, MOXHO OIpeNe/UTh Mo

dbopmye
W;[cn = Gnn(do - dH)lo_S- (96)

PaccMoTpeHHBIH ¢rtocod 00paGoTK BO3AYXa HeJlb3d HCIOJB30BATh
B CIIy4asix, KOraa 3aJaHHBIe mapaMeTphl (TeIUo- M BiarocoaepxXkaHue)
MMPUTOYHOTO BO3[yXa HIKe COOTBETCTBYIOLIHX MapaMeTPOB HApYXHOTO
Bo3ayxa. B Takux cydasx peKOMeHIyeTca IPUMEHSTh CXeMy 00paboTKH
BO3MyXa C ero OXJaXIeHWEeM U OCyILEeHHEM.

9.4. CnocoObl oxnaxaeHusl, HarpeBaHus, OCYLLEHUsA
¥ YBNaXXHeHUA BO3AYyXa, UCNONb3yeMble B MpaKkTuKe g
KOHOULIMOHUPOBAHUA

Buabl 00pabOTKM BIAXHOIO BO3AYXa M MX H300paxeHHe Ha [—d-
JIHarpaMMe pacCMOTPeHH B monpasi. 6.5. JIaHHHIA Toapasien mocBs-
el crocotaM oGpaboTKy.

OxnaxaeHHe BO3ayXa MpU KOHAMLIMOHUPOBAHUM OCYILECTBAS~
10T C IOMOILBIO CITELIHATILHBIX TEIUIOOOMEHHBIX aliapaToB — BO3AYXO-,
OXJIAIUTENEH, KOTOPBIEe H3TOTOBIIIIOT IBYX THUIIOB: TIOBEPXHOCTHBIE «CY-~
XH1e» U «MOKpbIe». B TIOBEPXHOCTHBIX «CYXHX» OXJIAIUTENAX BO3IYX BCTY~
MaeT B KOHTAKT C OXJIQXIAIOIIeH TOBEPXHOCTRIO peOPHCTHIX WIH IJak-,
KUX TpyO, B KOTOPBIX LUPKYJIMPYET XOJNOAHASA BOAA, PACCON WIIM CIie-
UMAJTGHEIN XONOMMIBHEIN areHT. B BO3AyX00XJIaquTe IsIX «MOKPOIro» THIIA
BO3IYX OXJIaXIAeTCd B pe3yJbTaTe HEIOCPEICTBEHHOIO €ro COIPUKO-
CHOBEHMS C KareJbKaMH X0JIONHOM BOIbI B OPOCHTENBHON KaMepe HITH
CO CMOYEHHOI TOBEPXHOCTHIO, 0Opa30BaAHHONM MeTANTMYECKUMH HITH
bapdopOBEIMH KOJBIIAMH, MOCTOSTHHO OpOILUAa¢MBIMHM XOJOXHOR BO-
IOH K paccosioM. BeTpedaloTcss KOHCTPYKINM OXJIafuTeleii, B KOTo-
PBIX BO3IYX OXJIXKIAETCSH IIPU MPOXOXIEHUH Yepe3 HaTypaJIbHbIA Apo6-
JICHEBIN Jiex.

OxnaxgaTeCs BO3MYX MOXET TONBKO B TOM CITydae, eCliv Y OXJIaXna-,
I01LEit TIOBEPXHOCTH TeMITepaTypa HIDKe TEMITEPATYDBI OXIaXIAeMOT(
BO3IyXa. B BO3MyXOOXIamMTENAX «CYXOro» THIIA NMPH TEMIIEPATYPE OX4
JIKOAIOWE MOBEPXHOCTH HHXE TEMIIEPATYPH! OXJIAKAAEMOI0 BO3AYXa
IO CYyXOMY TEPMOMETPY, HO BBILIE TOUKH POCH IPOLIECC OXITKIEHHS,
MMPOMCXOIMT MPH MOCTOSIHHOM BJIaTOCOAECPXAHUH — OT BO3IYXa OTBO+,
IMTCA TOJIBKO ABHAS TEIUIOTA, B pe3y/bTaTe Yero ero TeMIepaTypa Mo«
HIDKaeTcda. B Tex cirydasx, Korma TeMIieparypa mOBEpXHOCTH «CyXOTOW
BO3AYX00XJIAIUTeSI HIDKe TOYKH POCHI, IIPOIECC OXNIAXKIECHHUS COIPO-
BOX/IaeTCA KOHAEHCalIMe BOASHBIX TTapoB W3 Bo3nyxa. [1pu aToM Bosdﬁ
JYX OXJIKIAeTCA U ONHOBPEMEHHO OCYyIIaeTc4.
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B oxnamuTessix «MOKPOTo» THIIA TIPH TeMItepaType pa3OpHI3riBacMoii
BOZBI, PaBHOH TeMIlepaType MOKPOI'O TEpMOMETpa, BO3AYX B Ipoliecce
OXJIAXKIEHKS OTHAET ABHYIO TEIUIOTY H ero TeMIleparypa ITOHIDKAeTC .
TeMrmepatypa Boabl, HECMOTpS Ha TEIUIOOOMEH, He MOBHILIAETCH, TaK
KaK TeIUIoTa, OTJaBaeMas eif BO3AYXOM, MIET IIOTHOCTHIO Ha HCITapeHue.
CrnepnoBaressHO, B 3TOM CITydyae TeMITepaTypa BO3NyXa IMMOHMXKAaeTcs, a
BJIArocoAEpXXaHNe HECKOJIEKO BO3pacTaeT, T. €. BO3MYX YBIAXKHAETCH.

HHorma mis yBIaXHEHHA BO3OyXa MCIOJB3YIOT BONSHON map, HO
TIPHUMEHSIOT 3TOT CIOCO0 peliKo, TaK Kak Iap ofGnagaer HenpUsITHBIM
cienu(HIECKUM 3aT1axoM.

OxiaxneHue W YBIaKHEeHNe BO3AyXa MOXHO TaKkKe IIPOM3BOIUTDH C
TIOMOILBIO TIEperpeToii Boibl. [IPHHIUIT OXJTaXIeHMS BO3IYXa B JAHHOM
cyJae OCHOBAaH Ha MCITOMB30BaHUM 3¢ deKTa ucrapeHust IpyU BCKUIIa-
HMUM pacIBUIAeMoil nieperpeToit Boabl. Pacxos TerioTsl Ha mapoo6paso-
BaHWe [[PH 3TOM TIPEBHILIAET TETUTOCOIEPXKAHME Pa3OpEI3TMBAEMON BOIBI,
a HenocTalolee KOJMMYECTBO €€ OTOMPAETCA OT BO3AyXa, B Pe3yiIbIare
Jero TeMIepaTypa Bo3nyxa MoHmkaetcs. Mcapsioiasics Boaa IocTyTa-
€T B BO3OYIHO-TIAPOBYIO CMECH M MOBHILIAET €€ BIAaroCoIepXKaHHe.

Ing HarpeBaHM A BO3IOyXa HCITONB3YIOT KAJIOpH(pEpPH — Harpe-
BaTeJIbHBIE aNIapaThl IagKOTPYOHOMH KWK OopeOpeHHOI KOHCTPYKINH.
TepMoaMHAMHYECKUIA Ipoliece HarpeBaHMsA BO3yXa B KanopHudepe mpo-
TeKaeT IMPH IMOCTOAHHOM BJIATOCOIEPKAHHUK, HO C ITOBHIIIIEHUEM TEM-
TepaTyphl BO3AyXa er0 OTHOCHTEJIBHAS BIaXHOCTD ITafaeT.

B Tex ciyuasix, Korma At OCYIIEHHMS BO3IyXa NPUMEHSIOT XUIKHe
YUTH TBEPIBIC BJIATOIOITIOIIAIONINE BEIECTBA, ITPOLIECC OCYLIEHUS CO-
[IPOBOXIAETCS ITOBBILICHUEM TeMITepaTyphl OCYIIAeMOT0O BO3IyXa B pe-
3y/lILTATE TIepexoqa CKPBITOM TernmoThl (IpY KOHIEHCAIIMH BONSHBIX
MapoB) B SIBHYIO.

Ilna anmaparoB KOHIWULMOHUPOBAHMS C HEMOCPEACTBEHHRIM KOH-
TAKTOM BO3AyXa C BOJOI OTHOILIEHHe KOJIMIecTBa BOOKl W, KI/4, BCTY-
TaKied B KOHTaKT C OXJIAKIAEMBIM BO3IYXOM B KonndecTBe (, Kr/4,
Ha3bIBAIOT KO3(@UUUEHMOM OpOUeHUS

K, = 9.7)

R

D10T KOA(hDUIIMEHT CYILIECTBEHHO 3aBUCHT OT HAYaJIbHOTO U KOHeu-
HOT'O YZEJBHOIo TEIUIoCoaepXKaHMs 00padaThIBAEMOT0 BO3AYXa U OT Ha-
YaTbHOU ¥ KOHEYHOM TeMITepaTyphl BOIBI, BCTYIIAOIEH C HUM B KOHTAKT.

9.5. KOHCTpYKTMBHbIE 0CO6@HHOCTH LieHTpanbHbIX CUCTEM
KOHAULMOHMPOBAHUA BO3AyXa

IleHTpansHele HeaBTOHOMHBIE KOHIUIIOHephl THIT2 KTLI (prc. 9.6)
BO3IYXOIIPOM3BOIHTENBHOCTBIO 7 ... 250 ThIC. M*/4 OTYYHIN LIMPOKOE
pacTpoCTpaHeHKe B Halllei CTpaHe. BaXHBIM 2JIeMEHTOM KOHCTPYKIIMHA
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Puc. 9.6. OGiumit BUA LeHTpaIbHOTO hopcyHOUHOTO KoHaUIMoHepa Tuna KTLI;
1 — mipMeMHBI KnanaH; 2 — ceKumM obciyXHBaHug; 3 — mnofcTapka; 4 — Kanopude-
pBl TIEPBOTO TMOAOrpeBa; 5, 7 — CMeCHTeNbHbIe CEKIMM, 6 — Kamepa OpOILUeHUsA; & —
CeKIIMA BO3AyLIHOro GUIbTpa; 9 — Kanopudepsl BToporo nojorpesa; /0 — nepexomHas
CeKLUsA K BEHTWIATOPY; /] — BEHTUNALUMOHHBIH arperaT, 12 — 31€KTPOABUTATEb;;
13 — enbpoamoptuzatopsl; /4 — rubkas BcTaBKa; 15 — BO3AYXOBOA IIPUTOYHOTO BO3AY-=,
Xa; 16 — peLMPKYIALUMOHHBIN BO3NYXOBOM; 17 — BO3MYXOBOJ MEPBOI PEIMPKYNSALNN
Bo3ayxa; 18 — MpoXoAHO# Knanan ’

KaMepsl opolileHus (pHc. 9.7) KOHAWIMOHEPOB 3TOTO THITIa ABIAIOTCH
pas3bphIarHBaloiIre Boqy ¢ o pcyHK 4. 1o KOHCTPYKTUBHBIM IIpH3Ha-
KaM (pOpCYHKH TIOAPA3NeAIOT Ha NPSAMOTOYHEIE — C OCEBRIM BXOIOM
ponsl (Tvn I1) 1 yrIoBsle — ¢ TAHICHLIMAILHEIM BXOAOM BOIBI (THIT ¥).
Dopcysky 000KX THIIOB OJHOCTOPOHHEIO pacibslieHMs. Pacnbuienue
OBIBAET TPEX KATETOpHIl: TOHKOE, cpenHee U rpyboe. TOHKOE pacIbLICHHE
IaroT (GOPCYHKH Y-1 ¢ ImaMeTpoM BBIXOJHOTo orBepcTHs A0 2,0 MM,
V-2 — c nuametpoMm 3,4 MM, Y-3 — ¢ tuamerpom 2,3 mm, IT11 u I12 -
C JHAMETPOM 3 MM IIpH JaBlieHHH BOIH oKoio 0,3 MIIa. I'py6oe pac+
meuteHKe naloT GopeyHku I13 ¢ oTBepcTHeM auameTpoM 4...6 MM TIpH
nJapiaeHuu Bomst 0,15...0,28 MITa. !

[Tpou3BOINTENHHOCTD (POPCYHKH 3aBHCHT OT €€ THIIA, IHAMETpPa Bhl+
XOIHOTO OTBEPCTUS M JABJIEHMsI BOIB! lepen ¢opcyHKOIH. Ma'remam{!j
YyecKoe OIMCAHMEe 3TOH 3aBUCHMOCTH BEIpaxaetcs (GopMyon '

q = Kdp™,

e K ¥ m — COOTBETCTBEHHO KO3 PHIMEHT U MOKa3aTes b c*rene‘—;

HHM, 3aBHCAILHE OT KOHCTPYKuMHU bopcyHku (Gepyrcs 1O macnopry

u3genus); d — IMAMETP BHIXOLHOIO OTBEPCTUS; p — IABJICHUE BOﬂq

nepen ¢GopcyHKOH. '
MDopcyHKM YCTaHABIMBAlOT Ha TPYOHBIE TpeOeHKH 12,
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Puc. 9.7. IyxpsaaHas KaMepa OpOLUEHHS:

1 — xoprnyc Kamepsl; 2 — [BepPKa CO CTeKIOM; 3 — THe3/a IA YCTAHOBKW JaTYMKOB
TeMIIepaTypHl M AHCTAHIMOHHEIX TEPMOMETPOR; 4 — dIaHiibl JUIsE TPUCOSTMHEHUS TPy,
TONAIOIMX BOAY K GOpCYHKaM; 5 — My@TH MUl CIYCKHBIX TpyO; 6 — (ianel oTBona
BO/IEI OT BoJsAHOTO GMNbTpa; 7 — dyiaHen MoaBoAa BOAE! K MOIUTABKOBOMY KiIamaHy,;
8 — duaHen MarMCTPaIM YCKOPEHHOTO HAMOJNHEHWs MoimoHa; 9 — duiaHeu orBona
BOABI OT TIEPENIMBHOTO yCTpoiicTBa; 10 — moagoH; 11 — xomtekTop; 12 —rpeGeHkH c
dopcyHkamu;, 13 — cBeTIWIBHMK B TepMeTUYHOM WCTIONHeHNM; /4 — BXOmHO# cemapa-
Top; 15 — BEIXOmHOI cenapartop; 16 — dwunsTp Ans Boabl; 17 — MOIUTABKOBII KNamaH;
- 18 — nepenviBHOE YCTPOICTBO

Hns ynaBnuBaHHA KarejeK BOIBI, YBIEKAEMBIX BO3IYXOM, IIpHMe-
HAIOT cenapaTopH 14, 15 pasnudHBIX KOHCTPYKIIHI, H3rOTOBMISA-
eMBIe U3 HepXKapeloiweil WM ONMHKOBAHHOM THCTOBOI cTami. BToprie
T10 XOIy BO3AyXa CeMapaTopsl IIpH paboTe KaMep OPONICHUS Ha OXTaxXIe-
HHE H OCYlIeHHE BO3MyXa JIOIOTHHTEILHO OPOIIAIOT C IIOMOIIIBIO CIie-

HHATLHEX (QOPCYHOK, YTOOHI YCTPAHUTD HEXEIaTeIBHOE YBIZKHEHHE
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Puc. 9.8. CxeMbl yCTpOIiCTBa BOOAHOM ceTH KOHAUIMOHEPA:
a — ¢ WCTapuTeNeM OTKPHLITOTO THMa; 6§ — ¢ KCHapuTeNeM 3aKphlToro tuma; [ —
niepenvBHanA Tpy6a; 2 — CIyCKHas Tpy6a; 3 — Hacochl; 4 — obpaTHble KIamaHsl; 5 —
ABTOMATUYECKHME KJIAMaHu; 6 — NCIapUTeNlb OTKPBITOrO THMAa; 7 — caMoTe4Hasd N~

HUSA, & — GWIBTP NS BOABL, 9 — KAIveyNnoBHTeNb; 10 — 3aKpBITHH HcrapuTens; 11 —

Hacoc XolonHo# Boan; /2 — Gak
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BO3IyXa, KOTOPOE MPOHCXOOUT BCIEACTBUE 0ojiee BBICOKOM TeMIlepa-
TYpH CTEHOK Cernaparopa Mo CpaBHEHHIO C TEMITEpPaTypoil OCHOBHOM
Macchl Bogpl. Pacxom Boabl Ha OpOILICHHE CENapaTopa HYKHO IIPYHUMATh
1000...2000 1/4 Ha 1 M ero WYpPUHEI, HO He MeHee 600 /4 Ha 1 M2
TIOTIEPEYHOTO CCUCHUS KaMEpHI.

Kopnyc 1 xaMmeps opoleHHsI OOBIYHO KMMEET IMpPSIMOYTOJIbHOE
ceYeHuUe I10 XOLy Bo3ayxa. KaMepsl M3roTORJISIOT BepTUKANBHOIO U TO-
PH30HTAIBHOTO BHHa. OHU COCTOAT U3 ABYX OOKOBBIX BEPTHKAITBHBIX
CTEHOK, IlepeKphTus 1 noanoHa I0. IloanoH 06opyayloT UITyIiepa-
mu (bnanunamu) 4 A nogBona Bogel K (POpPCYHKaM, MepeMBHBIM
ycTpolicTBOM 18, TIOTUTABKOBEIM KJamaHoM 17 1l TIoaaepXaHusl mo-
CTOSIHHOI'O 00beMa BOABI B cuCTeME U (MIaHLIEM 6 OTBOIA BOABI K HACO-
cy oT ceryaroro GmiIsTpa 16, YCTAaHOBJIEHHOTO B IOANOHE.

s npenoTBpallicHNs 3acopeHns GOPCYHOK HUPKY/IHPYIOLIas B Ka-
MEpe BOAa MPOXOMMUT 4Yepe3 GUNBTP 16, KOTOPHIA M3rOTOBJIAIOT U3
JaTyHHOU ceTKW. TIpH HANHMYMH B perUPKYIUPYIOIIEM BO3TYXE BOJIOK-
HUCTOI MBUTY MPUMEHSIOT KOKCOBBIE WJIM FpaBUitHbIe GUITBTPEL.

Bona B cucreMe QOPCYHOUHEBIX KOHIUIYOHEPOB OOBIMHO MEpeMe-
LIAETCA MOM AeHCTBHEM LEHTPOGEXHBI X HacCOC O B, CO3MAIIMIMUX
npasmrenue 0,2...0,4 MIla. CymecTBYIOT ABe MPHHIIUITAATBHBIE CXEMBI
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Puc. 9.9. Mac/IaHbIi CaMOOYHILAIOMIKAICA QWIBTP VIS OUUCTKY BOIIYXA OT TILUTH:
] — 2nexTpoaBHraTeNis;, 2 — BAMHMK; 3 — ceTKa;, 4 — Mac/sTHasA BaHHa, 5 — MyGTOBBI# KpaH
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BOIISTHOM CeTH KOHIHIIMOHepa. CxeMy, IIOKa3aHHYIO Ha pHc. 9.8, a, npuMe-
HSIOT NPY YCTAHOBKE MCITAPHTENSI OTKPBHITOTO THUIIA, 4 CXEMY, TIOKa3aH-
HYyI0 Ha pHC. 9.8, 6, — TIpH YyCTAaHOBKE HCITAPHTENS 3aKpLITOrO THIIA.

JInst OUMCTKY BO3AYXA OT NMBUTH B KOHCTPYKITHH KOHIUITHOHEPA Mpe-
JIYCMaTPUBAIOT CIEIUAIEHLIE DIILTPHL. B MpSIMOTOUHBIX CXéMax KOH-
IUITHOHMPOBAaHMUS BO3MyXa OYMCTKE IONBEPraloT TOJILKO HAPYXHBIM
BO3IyX, TO3TOMY QHIBLTP YCTAHABIMBAIOT TP BXOJE BO3TyXa B KOHAU-
IHOHep. B cxeMax KOHAMIIHOHNPOBAHMS, HCIIONb3YIOUINX PELIMPKYJIsi-
LIMOHHBIM BO3AyX, 0OLIMHO MPEAYCMAaTPUBAIOT OYHUCTKY BCETO BO3IYyXa,
MPOXOMSILIETO YEPE3 KOHOULHOHEP, T.€. HAPYXXHOIO M PELHDKYIs-
LIMOHHOTO. _

MacnaHb#t caMooyHIaMUACA GHIBTD IS OYHCT-
KM BO3/lyXa OT IbUIM (puc. 9.9) COCTOUT U3 ABYX IOCAENOBATENLHO
YCTAHOBJIEHHBIX TIaHejel, U3 KOTOPBIX KaXmas IIpeICTARIAeT coOoi
HETIPEPHIBHYIO JIEHTY U3 CETKH J, MepeMelnaeMoi ¢ IOMOIIBIO BaJH-
KOB 2, BpalllaloLIMXCsl oT snekrpoasurarens /. Ha mytd nukeHuA ma-
HeJIb TIPOXOJUT Yepe3 MACIAHYIO BaHHY 4, Ha JHE KOTOpOi CMOHTHPO-
BaHAa pyYHas MEIIAJIKa A B3MYYHBAHMS OCAIKa TEPE ero YaAeHUEM.
OrpaboTaBlllee Maclo H3 BAHHBI YIAIIIOT Yepe3 HWXKHHIE MyTOBbIA
KpaH S CaMOTEKOM WJIH C TIOMOLIBIO Hacoca.

9.6. 30HMpPOBaHHbIE CUCTEeMbI LIEHTPanLHOro
KOHAWLWOHWPOBaAHWA

B ConblIMX 3MaHUSAX TIPU HATUYHH B OTACIbHBIX TIOMEIICHUSIX pas-
JIMYHBIX TEIUVIOBBIX PEXNMOB LIENeCo00pa3sHO KPOME LIEHTPalbHEIX CH-
CTeM KOHOULIMOHHPOBAHKA BO3MyXa pa3MellaTh B OTAEIBHBIX 30HaX MECT-
HEIE alnaparsl, KOTOPhIc ABTOMATHIECKH TTOANCPXUBAIOT 3aIaHHBIC TEM-
TIEpaTypHbIE PEXWMBI C TIOMOIIBIO TEPMOCTATOB.

CxeMbl HanboJIEe YaCTO MPUMEHAEMBIX CHCTEM 30HMPOBAHMSA TTOKa-
3aHHI Ha puc. 9.10.

CucreMy 30HHPOBAaHHA ¢ M3MEHEHWEM KOJIMUECTBA ITONABAEMOIQ
Bo3nyxa (cM. puc. 9.10, a) oOLIMHO MPUMEHSIOT IS PeryJIHpOBaHUS
OXJIKIEHUA U OTOIUIEHMs OTAENBHBIX IToMellieHmit. CucreMa paGoraer
TaK. Ilpn W3MEHEHNHN TEMITEPATyphl B KOHAMLIMOHHPYEMOM TIOMELLE-
HHH YCTAHOBJIEHHHI B HEM TEPMOCTAT U3MEHSAET KOJIMYECTBO ITO1aBa-
eMoro Bozayxa. Eciu TeMmepaTypa B MOMELLEHUH CHHXAETCS, TO TEp-
MOCTAT IAET KOMAHIY HCTIOJIHUTELHBIM MeXaHI3MaM (MOTOPHBIM IIpH-

Bogam) M, M,, M; Ha yMeHbIlIeHNE TTOAaYl 06paboTaHHOIO BO3YXA, -
a eClIM TEMIIepaTypa CTAHOBHTCA BBHIIIE 3aJaHHON — HA YBEJIMYECHHE

niogayn. McromHuTe TbHBIE MCXaHMW3MBI, KOTOPLBIC YCTAHOBICHBI HA IpOC-
CCJIPHBIX 3aJBMKKaX, pa3MCLICHHBIX B IIPHTOYHBLIX BO3XYyXOBOJaX, IO

KOMaHOHOMY HMILYJIBCY TCPMOCTATA OTKPBIBAIOT HJIM YaCTHIHO 3aKphI- -
BAIOT BO3OYXOBOI. HMTIYJ[BC OJJHOBPEMEHHO INMONACTCA H Ha UCITIOJIHHU- :

TEJILHEIE MEXaHH3MBI BBITSDKHOM CHCTEMbI BEHTWISIIIHMK. PaccMoTpeH-
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Puc. 9.10. CxeMbl CUCTEM 30HUPO-
BaHMA:
a — ¢ U3MEeHeHHeM KONWYeCTBa Tofa-
BaeMOT0 BO3AYXa; 6 — ¢ HOTPEBAHHEM
WIH J0OXTAKICHHEM BO3yXa JOBOIYM -
KaMH; 8 — C PELHPKYISIHOHHBIMH
BEHTHISTOpaMH; I, 2, 3 — oraenbHBlE
nomewenus; T,, T, T3 — TepMocTa-
tol; M,, M, M; — MOTOpDHbI€ NIPHBO-

2 KH sst; JG, T, JFy — nopomaex; KH — kok-
— nunHonep; BH, BH,, BH,, BH; — BeH-
BH TWIATOPB; H — HapyXHBH BO3IyX
-4

HbI crioco6 30HHPOBAaHUSE MPOCT M SKOHOMUYEH, HO TpH HEM BO3pa-
CTaIOT CKOPOCTH BBIXOJA BO3AYXa B TIOMELICHMs! TIOCJIE APOCCEINPOBa-
HMSI M YMEHBILAETCS T0Aaya HapyXHOTO BO3dyXa (MOXET CTaTh HITKE
CAHMTAPHOM HOPMEI). YMEHBIIATH KOJIHYECTBO MOAABAEMOIO BO3JyXa
Joryckaercs He Gonee yeM Ha 50 % 1o CpaBHEHHIO ¢ pacueTHBIM 3Ha-
YEHHEM.

IIpH cucTeMe 30HMPOBAaHHUS € JOIPEBAHHEM WIH NOOXTAXKIECHUEM
MOIABaeMOT0 BO3/yXa C MOMOIIBIO JOBOAYHKOB (CM. puc. 9.10, 6) Bos-
IyX OT LUEHTPAITBLHOTO KoHaulmorepa KH pa3pomuTcs 10 30HaM K J10-
soquuxaM [, /b, JI;, B KOTOPBIX YCTAHOBJIEHBI NO30HHBIE TEIU1006-
MEHHMKH, 06GECTIEeYNBAIOLIME JOTPEBAHUE WK, NPH HeobxommMocTy,
MOOXJIAXKICHHE BO3AyXa. B Kaxnoil 30He HAXOAUTCS OAMH N3 TEPMOCTA-
roB Ty, T, T,, KOTOphIE BO3NEHCTBYIOT HA NCTTOTHUTEIbHBIE MCXaHH 3~
M M,, M, M, ypaBsIioIlue Oaayeii TETwo- Wik XIafOHOCHTELA
K MMOBEPXHOCTHBIM TEIUI0OOMEHHMKaM. Jlorpeparoiine TOBOTYUKH He-
necooOpasHo NMPUMEHSATh B 3UMHUH NEPHOJ, a B JICTHHH MEPUOJ UX
CIERYET UCTIONB30BATh LsT JOOXIAXICHHMS BO3IyXa.
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Puc. 9.11. dByxkaHanbHasi cucreMa
KOHIMIUOHHPOBAHMS BO3IyXa:
1 — KOHIWUMOHEPH; 2 — TepMOperyJsi-
TOpEI; 3 — cMeCHTENM, 4 — BBITSDKHON
BEHTHIATOD

ITpu cucteMe 3oHMpOBaHu ¢ pe-
HUPKYJIALIHOHHBIMH BEHTISTOpA-
MH (cM. puc. 9.10, ) mocnegHue 3a-
GUpaIoT OIHY YaCTh BO3MYXA OT LICH-
TPAILHOI0 KOHANIMOHEPA, a ApYy-
IVIO — U3 IOMEIUCHUI o6CmyXu-
BaeMOW MMU 30HHBL. LleHTpannHEIH
xoHauMoHep KH pacCYUTHIBAIOT
Ha OOLIMIT MAKCHMAIBHHIA BO3IY-
XOOOMEH MO BCEMY 30aHMIO, 4 30H-
Hble BeHTWIITOps BH,, BH,, BH,
M BO3MYILIHHIE KAHATH — HAa Mak-
CHMAJIbHEIE 30HHBIE HATrpy3KH. B 30-
HaxX TEMOEpaTypy BO3ayXa Mmomiep-
XkuBatoT tepMmoctatel 1), Tp, T,
BO3IEHCTRYIOLIME HA MCTIOHHTEIh-
HBIe MeXaHu3Mel M|, M,, M; cMe-
CHTETHHBIX KJIATIAaHOB NEpe]T BEHTH-
JsrropamMu. HeocTaTok naHHOM cu-
CTEMBI KOHIUIMOHHAPOBAHUA — Tie-
DPEMEHHOE KOJIMYECTBO NTOAABAEMO-
IO HapyXXHOTO BO3NyXA.

30HaIBHAA IBYXKAHATHHAS CH-
CTeMa KOHIMITMOHUPOBAHUSA BO3NY-
xa (puc. 9.11) mo3BongeT obecne-
Y¥BaTh B OTACITBHBIX OOCITYXWBA-
€MBIX TIOMENICHUSX Pa3HBIE TEILIO-
BIIAXXHOCTHHIE PEXXUMEL. Takas cu-

. CTeMa BKJTIOYAET B C€OS IBA LIEHT-
PATBHBIX KOHAMIMOHEDA, #3 KOTOPEIX 06paGOTaHHKIA BO3IYX BEIXOIUT
€ PasHBEIMHK napaMeTpaMu. KaXarit KOHIHIOHEP MMEET CBOIO CHUCTe-
MY Pa3BOIIIIMX BO3AYXOBOIOB. TakuM 06pasoM, K KaXIOMY NOMeLlIe-
HUIO NOIXOASAT IBA KAHAIA C BO3LYXOM Pa3HBIX NapaMeTpoB. B moMemie-
HHMM KaHAIBI NMPUCOCTHUHAIOT K CMECUTENFHOMY YCTPOWCTBY, B KOTO-
POM aBTOMAaTHKa YCTAHABIMBAET HEOGXOAMMOE COOTHOLICHUE XOJNOJ-

HOTO ¥ HAIpeToro BO3/yXa, B pPe3yabTaTe Yero o6pa3yeTcs NpUTOYHAS |

CMECh C 3aIaHHBIMH NapaMeTpaMH. TakHe CUCTEMB OBEYHO paboTaloT
1o npaMoTouHoif cxeme 6e3 [ u II penmpxynsaumii, a orpaboTaBiwmit
BO3MyX yOABIETCA U3 NOMCUICHHUA CUCTEMOH BBITSDKHON BEHTIIAIWH.
BakHei M y3710M ABYXKaHATBHON CHCTEMBI KOHIHMITMOHUPOBAHUA
BOSIyXa SBJSIETCS CMECHTEIIBHOE YCTPOHCTBO (cMecUTenn) J, KOTopoe
obecniednBaeT HyXHYIO TPOTIOPLMIO CMELIMBAEMEIX KONMYECTB BOJIY-
Xa. YT06Hl yMEHBIUHTD LIIYM TIPK CMELUMBAHUM BOIIYILHBIX CTPYI cMe-
CUTECITh U3HYTPH ITOKPHIBAIOT aKyCTIMYECKON H30IISILMCH.
TepMonHaMUYECKMIA TIPOLIECC KOHAMIMOHMPOBAHHUA BO3LYXA NPH
JABYXKaHaJILHOM CUCTEME KOHAWIIMOHMPOBAHUA BO3yXa Ha / — d-mwar--
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pamMMe IS JIETHETO peXuma cTpodaT [
tak. Hanocar Touku B,, B, u B;
(puc. 9.12), KOOpAMHATEI KOTOPHIX
COOTBETCTBYIOT 3alaHHBIM COCTOSTHH-

SIM BHYTPEHHeEro BO3IyXa B TPeX OT-
JEJTEHEBIX TIOMELIEHMSIX, 3Hast YITIOBBIE
k03 GbHIUEHTH JIyYell NpOoIllecCoB
U3MEHEHHs COCTOSHUS BO3IyXa B
JAHHBIX TIOMEIIEHUSIX €, €;, €3, TIPO-
BOOAT 3TH JIY4d 4epe3 yKa3aHHBIE
TOYKK. 3aTeM NpPOBOIAT MpPAMYIO
KK, Tak, 4T0o0RI OHa NepeceKana bee
TpH JIy4a TIPOHECCOB U IPX 3TOM 3a-
HMMa1a TaKoe TOJIOXEeHUe, NPpH KO- i
TOPOM TEMIEPAaTypHl IPHUTOYHOTO
Bo3myxa B Toukax IT;, IT, u II; ynos-
JIETBOpSUTH OBl JOIYCTUMBIM Iepe-
najgam fg — I DI OTOENBHBIX IO-
MEIICHUHN.

ITapamerph! Bo3myxa, MOLABaEMO-
ro KaXmbhIM LEHTPAIBHBIM KOHAM-
LHMOHEPOM, JOJIKHBI COOTBETCTBOBAaTh KOOpAMHATaM Todek K, u K,,
HaxomAImxcs Ha 3Toi mpsamMoit. Tonoxenwue Toukn K, HyXHO BHIOH-
paTh 1O BO3MOXHOCTH 6maxe K Toyke I3, a Touku K, — x Touke I}
B IipeJiesie MOXHO coBMecTuTh Touky K, ¢ IT;, a Touky K, — c II,.

HanocsT To4ky H, KOOpIHMHATH KOTOpOH COOTBETCTBYKOT COCTOS-
HUIO Hapy>HOTO Boaxyxa. [Ipoireccy 06paboTKu Bo34yxa B IEPBOM KOH-
JMIHOHEPE GYAYT COOTBETCTBOBAThH HA AuarpaMme nsa jiyda: HO, (ox-
naxaeHue Bo3yxa u ero ocyumenue) u OK, (HarpesaHue Bo3myxa B
kanopudepe Broporo mogorpesa). Jlist BToporo KOHAXIUOHEPA MpO-
ecc 06paboTKH BO3/yXa aHANOTHYeH M n3o6paxaetcs aysaMu HO, u
0,K,. BemonHentsie Ha [— d-IvuarpaMMe NMOCTPOEHHSA MO3BOJIAIOT O~
peneNvTh HeOGXOIMMOe KOJIMYECTBO BO3/yXa, KI/d, IS KaXaoro Io-
MEUIEHHS:

Puc. 9.12. IToctpoenue Ha I— d-pu-

arpaMMe mpoliecca KOHAMIMOHHPO-

BAaHHA NpU NPUMEHEHHU ABYXKa-

HAJIBHOM CUCTEMBI TOAAYH IIPUTOY-
HOTO BO3IyXa

G = Wit 2615, 9.8)
dﬂl - dnl .

G, = 2t 20 s, (9.9)
d, — dr,

6 Wt XGg (9.10)
dy, - dn,
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TOE dp, dg,, dg, — BIATOCONEPXAHHE BHYTPEHHETO BO3IyXa B KAXKIOM
U3 TPEX NOMEWEHHUH, T/KT; dp,, dy,, dy,— BIArocosepXaHue MpH-
TOYHOrO BO3yXa B KaXIOM H3 TpeX MMOMEIIEHH A, I/KT.

O61iee KOMMUECTBO [TOABAEMOTO B ITOMELIEHUS BO3/yxa

Go= G] + G)'f‘ G3 = Gx; (911)

roe Gy — cyMMapHasi IPOM3BOIMTENLHOCTS, KT/4, 060MX KOHAHLIKO-
HepoB (G, = G, + G,,).

IIpHTOYHEI BO3XYX NONMYYAET HEOGXOXMMBIE IIAPAMETPH HApH CMeE- |
LIMBAaHMM BO3yXa cocTosiHuA K, u cocrostus K,. Utobwl onpemeaurs -

KOJIM1ECTBO BO3MyXa, KOTOPOE HYXXHO CMECHIWBATh JUISA [IOJYYCHHWS TIpH-

TOYHOTO BO3ayXa 33[JaHHOTO COCTOSIHUSA B KaXIOM NOMEIUCHWH, HYX- .

HO COCTaBUTL CAEIYIOLIHE MTPONOPLIA:

G _KKi. G _KK, G _KK,

G Kil,’ G, KL’ G_, K,

rae Gi_,, G,_;, G3_, — KOIMYECTBO BO3AYXa COCTOAHMS K,, mocryna-
IOLee B COCTABE CMECH COOTBETCTBEHHO B IIEPBOE, BTOPOE H TPETHE
nomemenns; KoK, KoIl;, Koy, K,II; — mUIMHEL COOTBETCTBYIOMMX
OTPE3KOB Ha /— d-guarpamMme.

Kax cnefyeT u3 COCTaBICHHEIX TIPOTIOPIIMIA,

K, 11 K,
Gii=G L Gy =Gyt Gy =
1-1 lK)K] 2—~1 2K2K] » G3—1 GS

K,Il,
KK,

Konmuectso Bosmyxa cocrosinus K,, mocTynamouee 8 moMEILEHNS B
COCTaBe CMECH. G;_2= G; - Gl—l; Gz_z= Gz— Gz_l; G3_2=G3“ G3_1.
IIpoussogurentHOCT IIepBOTO KOHIHIIMOHEPA, KT/,

Ga=G_+ Gy + Gy_,. (5.12)
T1pOK3BOTUTENEHOCTD BTOPOTO KOHIMIMOHEPA, KI/4,
Go=G _,+ G+ Gy, (9.13)
Oxaxnarouas MOIHOCTh IEPBOTO U BTOPOTO KOHIHLHOHEPOR:
Qoent = Gl - Io); 9.14)
Qoxnz = Gy - 102), : (9.15)

rae Iy — y#enbHOe TEIUIOCONEpXaHHE HApYXHOIO Bo3nyxa, kIX/Kr

(oMpeensioT Mo MosoXeHuIo Touky H Ha /— d-anarpamme); Iol, Iy, —
YIOEJABHOE TEIIOCOAEPKAHNE BO3MyXa, OXJIAKIEHHOTO COOTBETCTBEHHO
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B MIEPBOM M BTOPOM KOHAMWIMOHEpaX, K/X/KT (ONpelesioT o MoJo-
xeHusaM Touek O u O,).

Pacxo TEIUIOTH Ha MOJOIPEB BO3AyXa B [TIEPBOM K BTOPOM KOHZH-
HOHEPAX:

Q1 = Gl - b (9-16)
Q; = Gulha - 102)5 (9.17)

rae y, Iy — ynenabHOe TeIUIOCOAEPXKAHKME BO3AyXa, TIOAABAEMOTO ITep-
BEIM Ml BTOPHIM KOHJTUIIHOHEpaMH.

TemmepaTypy Bo3AyXa B TIOMELUEHWH DETYIHPYIOT TEPMOCTATOM,
BO3IEHCTBYIOIMM Ha HCITOTHUTEILHEI MEXaHH3M CMECHTETBHOTO KJIa-
[MaHa, KOTOpHIl H3MEHSET COOTHOIIEHMHE KOJUIECTB XOJOIHOTO K I0-
pSAYEro BO3IMyXa. '

9.7. KOHCTPYKTUBHbIE 0COBEHHOCTU MECTHLIX CUCTEM
KOHAWLIMOHMPOBaHUA BO3AYyXa U aBTOHOMHbIX KOHAWLIMOHEPOB

MecTHble CACTEMB! KOHANIMHOHHPOBAHMA BO3AYXA NMOAYYWIH IIHPO-
Koe pacrpocTpaHeHue B Poccuu U 3a py6exoM. CTpyKTypHas cxema
TaKo CHCTEMBI ITOKa3aHa Ha pHc. 9.13. HeaBTOHOMHBIE KOHTHLIMOHEPHT |
VCTAaHABIHABAIOT B OOCHYXWBacMbIE TOMEIICHHS W OOECHEYHBAIOT MX
TEIUIO- H XJIAZOHOCHTEJIEM, MOCTYHAIONMMMH OT IIEHTPAIX30BAHHEIX
MCTOYHHKOB TEIUIOTH S ¥ Xonoza 4 1o TpybonposonaMm 2 i 3. KoHcr-
PYKTHBHO MECTHBIN KOHAULIMOHEDP COCTOUT M3 TEIIOOGMEHHOTO aIla-
paTa, BEHTWIATOpA H 3NMeKTpoasHrarenss. OH MOXeT HMETh YCTPOMCTBO
U YBIAXKHEHWs1 BO3ayXa. IIpoH3BOOUTEIBHOCTE MECTHBIX KOHIHIIM-
OHEPOB IT0 BO3NYXY OOLIYHO He Mpesbimaer 10 Thic. M3/4.

i pt t4

| A— —d | a—|
1 1 1
7 rd 7
rd 4 ¢ 1.2
A
Dt '=='3\
5 T 4 >

Puc. 9.13. Cxema cucTeMBbl MECTHOTO KOHAWLIMOHNPOBAHHKS:

1 ~ HeaBTOHOMHBIE KOHAWIMOHEPH; 2, 3 — TPYOONpPOBOAKI; 4 -~ MCTOUHHX XOJOAA;
5 — WCTOYHMK TEIIOTHL
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ITomoxkoHHBIE MECTHBIC KOHIHUMOHEpH THNa KoM paboraror Ha
HapYXHOM M peIUPKYISILIIMOHHOM Bo3ayxe. C IMOMOIIEBI0 BEHTHAATOPA
CMECH BO3IyXa 33CachIBAETCA B HIDKHIOK 4acCTh KOHAUIIMOHEPA, TIPOXO-
AHUT QWILTP H IOCTYIIAET B BEPXHIOK YaCTh KOHAMITHOHEPA. 31€Ch BO3-
OyX CONPHKACAETCA C IMOBEPXHOCTBIO PEOPUCTHIX 3MEEBHUKOB, B KOTO-
pHIE TIOAAIOT TEINO- WK XNaJOHOCHTENE B 3aBUCUMOCTH OT HEOOXOXH-
MOCTH. KOHAMITHOHEPH ITOOKOHHOTO THITA PEKOMEHAYETCSI IPUMEHSTD
B MHOTO3TAXHBIX 3AAaHUAX ¢ OONBIIAM YHCIOM HEGONBIINX MOMELIE-
HUH: XMIBIX KOMHAT, FOCTHHWIHBIX HOMEPOB, AMMUHUCTPATHBHBIX TI0-
MELLECHWIA.

Kounurmoneps! Tura K npeaHasHaueHsl IS OXJIaXICHHUS PEIHp-
KYISILMOHHOrO BO3JyXa B allllapaTHHIX 3a/aX, Na0opaTtopusix M ApYIUxX
MOMEIUEHNSX, PACITONAralouX W30BITKAMH TETUIOTEL.

ABTOHOMHBbIE KOHAMIMOHEPHI B OTIIMYME OT MECTHBIX HEARTOHOMHBIX
HMEIOT BCTPOCHHYIO XOJIOMWABHYIO MAIWHY. ABTOHOMHBIE KOHIHLIA-~
OHEPHI MOJAPA3NCIAIOT Ha JIESTHHE M KpYyTJIorogduHeie. PaccMoTpuM B
Ka4yeCTBE MPUMEPa KOHCTPYKLIMIO OKOHHOro KoHanwoHepa BK-2000P
(puc. 9.14), cocTosilEro M3 ABYX OTCEKOB, M3 KOTOPHIX TEIUILINA BHI-
XOOUT Ha YIMIY, a XOJOIHHI HAXOOUTCH B OXJaXIaecMOM IOMELLe-
HuU. B TerioM oTceke pasMeleHB KOMapeccop & XOMOMMILHOM Ma-
LIMHEL ¥ 00CTyXUBAIONIWIA €ro 3aeKTpoaBHraTens 9. B XxomonmnoM otceke
HaXOIATCHA: UCTIApHTENDL 2 N3 PeOPHCTHIX TPYOOK, GHIbTp I IiA OYuCT-
KH BO3[Iyxa OT ITbIIN, BEHTWISITOP 4, TepMocTaT. KoMIpeccop CoeTMHAIOT
¢ KOHIAEHCATOPOM 6 K UCTIAPHTENIEM MEIHBIMYU TPYOKaMu 6e€3 3amop-
HOM WIH peryaupylolei apMatypel. IlocTyruieHre XXUAKOro XmafareH-
Ta B HCHAPUTEIE PETYIMPYIOT C IOMOINBLI0 KAMWUISPHOU TpyOKH. AB-
TOMAaTHKA B LEMM ABYDKEHMS XJTafareHTa OTcyTcTBYeT. [IpU TIOBHIIIIE-
HUM JaBJICHHAA KOHAEHCAMH KOMIIPECCOP OTKIIOYAETCS C IMTOMOIIBIO
3aLUMTHOTO pene, cpabaThiBaloIIEro NP MOBHIUICHMM HAarpy3KH 3/1€K-
TponBurartensi. B xkauecTBe xyafareHTa B TaKMX KOHAMIIMOHEpaX puMe-
HAIOT XHAfOH 22, KOTOPHIH 3KOHOMMYHEE XTManoHa 11 u xmamoHa 12,

PaccMOTpeHHBIH BeIle OKOHHBIM KOHIMLMOHEP OTHOCHTCH K TaK
Ha3bIBAEMBIM JIETHUM KOHAMUHMOHEpaM, paboTalouM TONBKO B JIET-
Hee BpeMsl, Korma TpeOyloTes OXIaXIeHWe H OCYIEHWE Bo3myxa. Jlia
TTOAOTPERA BO3/lyXa B XOJIOAHOE BpPeMsi I'0JIa KOHIHIHOHEPHI MOAOOHO-
'O TUIIA UCIONB30BATH HEBO3ZMOXKHO.

IIpnMepoM KpyIIOroqAYHOTO KOHAHLHOHEDA ARISCTCS Pa3ae/IbHbIN
koHauHoHep BK-2000PT, mpegHa3HaYeHHBIA IS OXJIAXICHHSA H
HArpeBaHUs BO3IyXa B MOMELLEHMSX TUIOILANBIO 10 25 M2, a TAKKe st
uX BeHTHIAUMH. OH COCTOHT M3 ABYX GJIOKOB: OAWH YCTAHABIHBAIOT B
0o0CITyXBaeMOM MOMEILEHWH, a BTOpo# — Ha GanKoHe, JOIKUN WIH
B KaKOM-TO HEXWIIOM TIOMEleHUM. BIoKH COeMUHAIOT MEXIY COOOM
METAUIOPYKABOM.

B Hacrosimiee BpeMs UIMPOKOE PACIpPOCTpaHEHME B Hamieil cTpaHe
MOTYYWIM aBTOHOMHEBEIE KOHAMIMOHEDPH AnoHckuX ¢upMm Panasonic,
Chofu-Serend, Daikin, toXHo-kopeiickoit ¢dupmer Hyundaj n mp.
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MMozaya oxiaXIeHHOTo
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i
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Puc. 9.14. OKOHHbI KOHAMLIMOHEDP CO BCTPOEHHON XOJIOMWUILHOM MALTMHOM:

a — oBumit BUL; § — KOMIOHOBKa 060pYNOBaHM; | — QHIBTP; 2 — ucnaputens; I -
pETYAHpPYIOILHE Kamo3H; 4 — LeHTPOOEXKHLIA BEHTWIATOD, 5 — oceBoii BEHTWIATOP;
6 — xougescarop; 7 — GUILTP-OCYIIHTENE; § — KOMMNPECCop; 9 — 3MEKTpOABHTATEND

CructeMa KOHIMIonupoBanms Super Multi Plus (puc. 9.15) snoH-
ckoit dupmer Daikin cOCTOMT U3 HapyXHOro 6;oxka I MOILHOCTHIO
14,5 kBT 1 ceMu BHYTpEHHUX OJIOKOB 3... 7 mougHocTsI0 2,5...7,1 KBT.
CHcTeMa AOMYCKAET UCMOMB30BAHME TIATH TUIIOB BHYTPCHHHX GJIOKOB
3...7 OT HACTEHHHBIX 10 KaHaJbHBIX (Beero 17 THIIOpa3MepoB). MakcH-
MaTbHAS CyMMapHast TPOTSDKEHHOCTD TPYG TaKoH CHCTCMBI — 115 M,
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Puc. 9.15. Cucrema KoHauuuoHupoBanmusa Super Multi Plus:
1 — napyXHuiif G/10K; 2 — NpoMeXyTOuHbIe 610KH; J3... 7 — BHYTpeHHHe GII0KH

YTO AAeT CBOOOLY IpH BHIOOpPE MECTA YCTAHOBKM BHYTPEHHMX OMOKOB.
I'pynrel, cocTosime U3 ABYX-TpeX BHYTPEHHHUX OJIOKOB, ITOLKIIOYAIOT
K BHEILIHEMY YCTPOMCTBY (HapyXHOMyY O10Ky) 1 Yepe3 IpoMeXYTOUHHe
6:10KH 2. 3TO MO3BOJIAET CYLIECTBEHHO COKPATHTB PACX0[ TPYO M YMEHD-
LUMTh 3aHMMAEMBI UMM 00BEM, a TAKKE YCTPAHHUTDH TMAPABIHYECKHM
WyM B CUCTEMe xnamareHTa R-22. MukponpollecCopHoOe VIipaBlIeHHe
TI03BOJISIET TTOANCPXUBATH 3aJAHHYIO TEMIIEPATYpPYy C O4YEHB BHICOKOM
TOYHOCTBIO. YPOBEHbD IITyMa HApYXHOTO 610Ka He rpepbiacT 50 0b.

9.8. Cuctembl xonogocHabxeHWA KOHAMLIMOHEPHbIX YCTaHOBOK

ITpu MCIIONB30BaHUHU B KAYECTBE UCTOYHMKA XOJIOJA apTE3MAHCKO
BOABI HaOOJee YaCTO IMPMMEHSIOT JBYXCTYIIEHYATOE OPOILEHUE BO3-
Ryxa. B Takux cucreMax GoJee MOMHO HCTIOMB3YETCS 3aIIAC X0JIOAa BOIbI
M JOCTUTaeTCst GOJIbILAsT TEMIIEPATypa Ileperafa OXIaXAAIoIEA BOBL.
Brinmasiias B nomnoH I cTynmenu Boma yacTUyHO MOET Ha cOpoc, a yac-
TUYHO HA PELMPKY/IALMIO. B HEKOTOPBIX CITydasx BO3IyX OXIaXIaloT CHa-
yasia apTe3MaHCKOM BOOOM, a 3aTeM DoJiee XOMOIHOU BONOM, IOIyYeH-
HOJ € IMTOMOLIBIO XOMOMWIBHOM yecTaHOBKU. HeaocTaTok 3Toi CHCTEMBI —
BBICOKAsI CTOMMOCTb COODYKEHHS apTe3MAHCKOH CKBaXWHHBI, WHOTIA
TIpEBHIIAIONIAsA CTOMMOCTE XOMOAWIBHON YCTAHOBKH.

J1s1 yCTaHOBOK KOHAMILIMOHMPOBAHAS HEGONBILON MOIHOCTA HHOT-
Jla B KAYECTBE UCTOYHHMKA X0OJI0Ia UCTIONB3YIOT Jien. Ero 3arpyxaloT B
TETJIOM30IMPOBaHHHIA pe3epByap, B BEPXHIO YacTh KOTOPOTO ITOJa-
0T Yepe3 POPCYHKY BOLY M3 TOMNOHA POPCYHOUHOM KAMEPH! KOHIM -
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uroHepa. ITpoxons nem, Boga oxJaXaAaeTcs, ITOCTYNAaeT B MOALOH pe-
3epByapa MU W3 HETO HacOCOM CHOBa Iomaetrcs B GOPCYHKH KaMephl
OpollleHU KOHAUIHOHepa. OOBbEM JIEASTHOTO pe3epByapa ONpeacIsieT
YACTOTY 3arpy3KH €70 HOBHIMH TOPLIMSMH Jbaa. IIpenMyiiecTea abaa
B KauyecTBe MCTOYHMKA XOJIOHA — HU3Kas CTOMMOCTb YCTAHOBKH U
IPOCTOTA XOMOAMIBHOTO 060pyHOBaHuA. K HexocTaTkaM OTHOCSITCSA:
3HAYMTENLHBIE SKCTUTYaTAIIHOHHBIE PACXOMEI, 3ABUCHMOCTE OT HCTOY-
HHUKA JIbAOCHAOXKEeHUS, HEOOXOMUMOCTD 3arpy3Ku IpoOJIEHOrO JIbIa B
pesepByap. .

XOJIOIUIBHBIHA TIMKIT TIapOKOMIIPECCOPHON XONOAMITBEHOM MAallMHEI
CBSI3aH C U3MEHEHHEM (Pa30BOTO COCTOSHUS XOJMOAWIBHOIO areHTa IIpH
TIONBOME M OTBEJEHUH TEIUIOTHI. XOJMOMMIBHHE areHTH JOJDKHBI OBITh
Ge3BpeIHbl, B3PHBOOE30IIaCHB, HHEPTHH K METAJULY, HMETh YMEPEH-
HOe IaBleHUe B 001aCTH paGoyuX TeMIIepaTyp.

CucTeMy XOJNONOCHAOXKEHMA OT €CTECTBEHHBIX M MCKYCCTBEHHBIX
MCTOYHUKOB XOJ0IAa TIPOSKTHPYIOT, ECTH HOPMHPYEMBIE METEOPOJIO-
TMYeCKHE YCIIOBHS HE MOTYT OBITh O0ECMIECYECHBl YCTAHOBKAMHU IIPSIMOTO
WK KOCBEBHOTO MCIIAPHTENBHOTO OXJIaXICHHA.

Br160p McTOYHMKA XOJIONA JOJDKEH OBITh 3KOHOMHUYECKH OOOCHOBaH.
CucTteMa X0JNOAOCHAOXEHMS JODKHA, KaK TIPaBHJIO, COCTOSITh U3 IBYX
WK OOJIBILETO YUCIA MAIIMH WIM YCTAHOBOK OXJaXJAEHHA, HO JOIIyC-
KaeTcsl UMETh OMHY MaIllHHY WIH OJHY YCTAaHOBKY OXJIAXIEHHS C PEry-
JIMPYEMOI MOLIHOCTBIO. BHIGOP YHCIIa MaNIMH JUIS XOJI0OOCHA0XEHHS
CHCTEM KOHIUIHOHUPOBAHWA NPOU3BOICTBEHHHIX TIOMEIICHUA HYXKHO
000CHOBBIBATD JTOMYCTUMBIMH OTKJIOHEHUSIMM TIAPAMETPOB IIPH BHIXO-
JIe M3 CTPOSI OGHOM MAalllMHBI OONBIICH MOIIHOCTH.

st cicTeM KOHOMITMOHMPOBAHWA IEPBOTO KJacca, padoTalolmmx
KpPYTJIOCYTOYHO, CJEAYeT IpeIyCMaTPHBATh Pe3epPBHHIC XONOMIHJIbHBIE
MaimHE. loTepu xomona B 060OpYIOBAHMH H TPYOOINPOBOLAX CHUCTEM
XOJOAOCHAGXKEHHS OTIpeeNIAI0T pacueToM. OHU He JNOJDKHBI COCTaBNISTh
6omee 10 % MOIIHOCTH XOMOTWIBHON YCTAHOBKH.

T1OBEpXHOCTHRIE BO3AYXOOXTMAXWUTCAH (HMCIIAPHUTENH XITAmOHOB) M
KOHTaKTHHIE BOZAYX0OXIamuTeH ((POPCYHOUHEIE KAMEPHL K Ip.), TIPH-
COEIMHEHHHBIE M0 OQHOKOHTYPHO! BOASHON (pacCONBHOM) cxeme XO-
JIONOCHAOXKEHMS C 3aKPBITHIMH UCIIAPUTEIAMH XJIaOHOB, MOXHO IIPH-
MEHSTB!

IUIA TIOMEIIEHHH, B KOTOPHIX HE MCIIOIB3YETCS OTKPHITBIA OTOHB;

€CJTM UCIIAPUTETH BKIIOYEHBl B ABTOHOMHBIH KOHTYD IHPKY/ISIIHH
XJIaIOHA OJJHOH XOJIONWJIBHOM MAIIMHEI,

€CJTH Macca XTaqoHa TIpH aBapUIHOM BBRIOPOCE €ro W3 KOHTYpa LUp-
KYJSIMM B MEHBIILICE H3 OOCIY>KHBAEMBIX ITOMEIUCHHI HE MpEBHIIIaeT
JIOITYCTUMOM aBapuilHOH KOHLICHTPAIMM, KOTOpas Jjist xJiaaoHa 11 co-
crasiser 570 r/m°, xnamona 12 — 500 r/M?, xmagona 22 — 360 r/m?,
xnamoHa 500 — 410 r/m> u xmagona 502 — 460 r/m>.

Ipu oxymaXKaeHUW TPYTIIIBE OMEIIEHHA KOHIIEHTPAIMIO XJIa0Ha ¢,
r/M3, B mo60OM M3 ITHUX TIOMEILEHHMH ONpee/aioT Mo HopMyJIe
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IJe m — Macca XJaJoHa B KOHTYpe LIMPKY/SIOUH, T; L, — pacxomx
HapyXHOFO BO3/[yXa, MOJaBaeMOro B JaHHOE TIOMELIeHUe, M>/4; ¥, —

00bEM JAHHOTO NMOMELEHHUS, MY, EL — o0IMiA pacxon Hapyxnoro
BO3MyXa, TOJaBaeMOr0 BO BCE TOMEINEHMS, M3/d.

BonstHeie (paccolibHBIE) CHCTEMBI XOJIOTOCHAGKEHUS CIIEAyET IMpo-,
eKTHPOBaTh, KaK TPaBHIO0, C DAKOM-aKKyMyJBITOPOM. ‘

KauecTrO BOgnl, OXIaXOaweil anmapatbl XOJOOWABHBIX YCTaHO-
BOK H €€ TeMIepaTypy, HYXHO NPHHAMATE B COOTBETCTBUU C TEXHH-
YeCKHMH YCIIOBHSIMH HA MAallIMHEL.

JIS KOXyXOTpYOHBIX MCTIApHTENCH TeMIlepaTypy KUIEHHSA Xan-
ATCHTOB, OXJIAXIAIOIIHX BOMY, ClemyeT NMpUHWUMATh He mimke +2°C,
Ui Ipyrux ucmapureneid — He Hinke —2°C. B NOMEILEHHSIX NPOH3-
BOICTBEHHBIX, OOLIECTBEHHBIX H aIMHHUCTPATHBHO-ORITOBLIX 3IaHUI,
eCJIH Hall MX TIEPeKPBITHEM WM IO IOJOM UMEIOTCH TOMEINEHHUA C
MAaCCOBBIM ITOCTOSHHEIM MJIM BpeMEeHHBIM (KpoMmeé aBapUHHLBIX CH-
Tyanuil) nmpeGulBaHKEM JIIOAEH, HE pa3pellaeTcd Pa3MelaTh XOJO-
IOUIbHBEIE YCTAHOBKH KOMITPECCHOHHOTO THIA C XJIANATEHTOM XJIANO-
HOM IIpH COJIEPXaHHH Macyla B Mo00# U3 XONOMMIbHBIX MalHH 250 Kr.
u Oonee.

B xomogunbHOR TeXHHKE Hanboliee MEPCNEKTUBHBIM XIanareHTOM:
SIBJISIETCS aMMHAK, KOTOPOMY HET aIbT€pHATHBH 10 TEPMOIMHAMHMYE-
CKHM CBOMCTBaM M 3KOJOTHYECKO! 6e30MmacHOCTH (HE pa3pyiuaeT 030+
HOBOTO cJIoA M He Co3iaeT mapHHKOBoOro 3hdekra). B cBs3M € aTUM
npeanpustus 3A0 «IIpoMxosnon» Poccuu ymensiior 607b1I0e BHHMA-
HHe KOHCTPYHPOBAHHIO H IIPOU3BOICTBY AMMHMAYHBIX MOTOP-KOMIIPEC~
COPHBIX, KOMITPECCOPHO-KOHICHCATOPHBIX arperartoB H XOJIOTHILHEIX
MawuH. UMK pazpa6oTaH psim aMMHaYHBIX arperaToB Ha 6ase KoMIIpec-
COpOB M3BECTHEIX repMaHckux ¢upm Bitzer, Grasso, Aerzner xonomo-
npou3BoguTENsEHOCTHIO 10... 1500 xBr.

KomrpeccopHele arperatsl (puc. 9.16) nperHa3zHayeHbI A5 paﬁom
B COCTaBE aMMMAUHBIX XOJIOQWIBHEIX YCTAHOBOK C TEMIEpaTypoi Ku<
MEHUs OT +5 mo —35°C. Arperarsl BBIITyCKAIOT TpeX MogubHKaLNii]
2A50B-7-1; 2A50B-7-3; 2A50B-7-5. B cocTtaB arperaTa BXOAST: BUHTOA4
BbIE KOMITPECCOPBI Cl)Hprl Bitzer (I'epMaHMs); aCHHXPOHHHEIH :—mex*rd{
pOXBUraTeNh Ha Hanpsaxkenke 380 B ¢ yactoToit BpameHus 49 c™*; Bep
THKAbHBIH MACIOOTACIUTENb C YETBIPEMSA CTYIIEHAMHU OTIEICHUA Maca;
BOISIHOM MAacJIOOXJIagMTENh; MHKPOIIPOLIECCOPHEIN OJI0K YTIpaB/IeHus
pamMa; JaT4MKH; IpubOpEl; apMaTypa.

MHuKpormpoLeccopHbIif GJIOK YIIpaBIECHMS 3alHIAET arperar oT aBaj
PHIHBIX PEXMMOB, OTOOpaXaeT Ha JUCIUIEE ITapaMeTphl paGoTH B coj
CTaBe XONOIWIHHOM YCTaHOBKM, IONIEPXUBACT 3a0aHHYIO TEMIIEPATV+
py oxXJIaXmaeMoi cpean! B mpegenax +0,1°C.
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Puc. 9.16. ObLmMIT BUX aMMUAYHOrO KOMIpPeCCopHoro arperata 2A506-7:

1 — xoMIIpeccop; 2 — CTYNEH! BEPTHKATBHOTO MaclOOTAENUTENST; 3 — 3/IeKTpOBUra-
Tenp; 4 — ONOK ynpasieHus; 5§ — pama

XononwibHble YCTAHOBKH ¢ AMMHAKOM B KAYECTBE XJIANareHTAa IS
XOJMOIOCHAGXEHUA TPOU3BOACTBEHHbIX IIOMELLEHMI MOXHO pa3MetaTh
B OTIEJIBHBIX 3MaHWAX, IPUCTPOHKAX WM OTIEIBHBIX IIOMEILEHUSX OTHO-
STAXHBIX MPOU3BOICTBEHHEIX 3maHMit. KoHmeHcaTopsl H HCapUTeIn
MOXHO YCTaHAaBNHBATL HA OTKPHITHIX TUTOINANKAX HA PACCTOSIHHM He
MEHEE 2 M OT CTEHBI 3TaHKs. XONOIHIbHBIE MAIIHHE MaPO3KEKTOPOLo
THIA HYXHO PasMEINaTh Ha OTKPHITHIX IUTOINAAKAX MK B IIPOM3BOI-
CTBCHHBIX 3JAHUSIX.

[ToMelieHHA, B KOTOPBIX Pa3MeLUa0T GPOMHCTO-TUTHEBLIE U ITapo-
9XEKTOPHBIE XOJIOAWIbHBIE MAITMHEI M TETIOBEIE HACOCH! € XJIAOHOM
B KaUECTBE XJIANAr€HTa, OTHOCAT K KAaTeropuu JI, a mpH MUCIIOIb30Ba-
HHMH B KauecTBe XJIafaTeHTa aMMHaKa — K KaTteropun b. Macio momx-
HO XPaHUTBLCS B OTACILHOM TIOMELLEHHH,

YCThsl BBDUIOIHBIX TPYO M3 IPEeIOXPAHUTEBHEIX KITATTAHOB /IS XJ1a-
JOHA TODKHBI HAXOIHMTRCA HE MEHEE UEM Ha 2 M BEILIIE OKOH, IBEPE U
BO3IYXOIIPHEMHBIX OTBEPCTHH M HE MEHee YEM Ha 5 M BhIlE YDOBHS
3eMiM. BEIUTON XJTanareHTa JOMKeH HaMpaBIaThCs BBEPX.

YCTh BBIXUIONHBIX TPYG OISl aMMHAKa TOJDKHBEI HAXOIUTHCH HE Me-
Hee YeM Ha 3 M BbIIlle KPOBJIHM HauGoJIee BEICOKOTO 3JaHMs M3 Paclio-
JIOXEHHBIX B panryce 50 M.

B rmomemeHusx, B KOTOPHIX pa3MENeHbl XOJIOIMIbHbIE YCTAHOBKH,
MpeAyCMaTpHBAIOT O61EOOMEHHYIO BEHTHWISALIMIO, PacCYMTAHHYIO HA
yaaneHHe W3OBbITKOB TETUIOTHL. [IpHM 3TOM CHCTEMBI BHITSDKHOM BEHTH-
JIALMH C MCKYCCTBEHHEIM NMOOYXICHHEM IOJIKHEI 0OECIeYrBATh KAK
MIHHMYM TpeX-, & NpH aBapHH — NATUKPATHEIA BO3myxoobmeH B 1 4
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IpH TIpUMEHEHHMH XIaloHOB THIoB 11, 12, 22, 500, 502 1 xak MUHM-
MYM YETBIPEX-, a TIPH ABAPMH OJMHHATIATHKPATHBIA BO3IYXOOOMEH B
1 4 ipu NMpUMEHEHHH aMMHaka.

9.9. 3apy6exHbie CUCTEMbi KMTUMaTU4eCcKoro KOHTponA

CHCTEMBI KITMMaTHIECKOTO KOHTPOJIS, IPUMEHSEMBIE 32 pyOEexkOM,
MOAPA3AEIIIIOT HA YETHIPE OCHOBHBIX TUIIA: BO3MYILHBIE, BOSAYLIHO-BO~
JISIHbIE, BOMSHBIE U CHCTEMBI HEMOCPEACTBEHHOTO OXTAXIEHNS (Ta67T. 9. 1}).

Ipy BEIGOpPE THUIA CHCTEMBI JUISl PASIMYHBIX 3aHUI PYKOBOACTBY-
JOTCSL CHCAYIOLIMMHA OCHOBHBIMHK TIDAaBHJIAMK: BO3IYLUIHBIE CHCTEMBE
GoJIee TIPUTOMHBI JUIA 3aHUIM C OTHOCUTEIBHO HU3KOU TEIUIOBOI Ha-
IPY3KO#; BOASHbIE CUCTEMBI 60 3G GEKTHBHBI TS BHICOKMX 3MaHUM,
¢ BOMBIION TUIOLIAIBIO OCTEKJIEHHBIX oBepxHocTeit (60...80 %) u Boi-
COKOIi CBETOBOM Harpy3koil. OQHOKAHAbHBIE BO3MYIUHBIE CHCTEMBL
OXJIAXKIEHUSI C MOBTOPHBIM IOAOTPEBOM BO3/yXa INOBCEMECTHO IIPHU-
3HAHBI IYYIIKME ¢ QYHKUIXOHATBHOM TOYKHU 3peHUA.

Boanymnsie cucTeMbl. B 3THX CHCTEMaX KIMMATHYECKOTO KOHTPOLA
arperarhl IS OYMCTKH M OXJIAXKICHUS BO3KYXa MOTYT OBITh pacrionoxe-
HBI HA HEKOTOPOM YIAJIEHHM OT KOHIHIMOHMPYEMOTO IOMEINEHUA —
B IOMELECHNY HEHTPAIbHOM cTaHHWH. B MOFOOHEIX CMCTEMaX ICHTPAIb-
HOIl 06paboTKM BO3MYX HE TOJBKO IOAOrPEBACTCH WIM OXIAXIACTCH,
HO OUMINAETCSA M YRJIAKHACTCS Wi ocymaercs. KOHCTPYKTUBHBIE OCO~
O¢HHOCTH HEKOTOPBIX CUCTEM PACCMOTPCHEI HHXKE. ‘

O0HoKkananbHbie cucmeMst nepemeriozo obsema (puc. 9.17, a) obecre-
YMBAIOT KOHIUILIMOHMPYEMBIE TTOMEIIEHWS OTHUM ITOTOKOM IOPsTICTO WIH
XOJIOTHOTO BO3OyXa. IIpOH3BOMUTEALHOCTh CHCTEMBI KOHAMITHOHKPOBA-
HUSL DETYIUPYETCA B COOTBETCTBUM C TEIUIOBOM HArpy3KO# NPy MOMOLLIM
YCTPOICTB aBTOMATHYECKOTO PETYIMPOBaHMsI OOBEMA MOCTYTIAKOLIETO
poamyxa. [To crereHu MoIBEPKEHHOCTH BOAECHCTBHIO OKpYXAIONIEH cpeant
CHCTEMBI KOHIMLIMOHMPOBAHMSI TOMEIIEHHI pa3essTIoT Ha 30Hb1. Oxo-
HEYHbIe BO3AYNIHbIE AUby30pbl CHAGXAOT aBTOHOMHOM camoballaH-
CHpYIOLIEHCS CUCTEMOM YIIPaBJIEHHS! HEMPAMOTO ACHCTBHS.

Puc. 9.17. Bo3mymiHsie CHCTEMBI:

a — OJIHOKAHANLHEIE MTepeMEHHOr0 00beMa; 6 — ABYXKaHANbHBIE; 6 — OJHOKAHATHHEN
C TIOBTOPHBIM HAarpeBoM; ¢ — MHOTO30HHBIE; 0 — ABYXKAHAJIBHBIE MIOCTOAHHOTO O0%
eMa; ] — Kanopudep mepsoro Momorpesa; 2 — Guibrp; 3 — OCYLIMTEND U YRIAX]
Tenb, 4 — Kanopudep BTOpPOro Mogorpesa; 5 — BeHTUWIATOP; 6 — perynsTop CTaTHYe:
CKOTO JaBNEHMs; 7 — 3BYKOBad JIOByLIKa; § — TepMocTat; 9 — Goitnep; 10 — xonod
QWIbHAS MawuHa; 11 — xnanan; 12 — oxnamurens; 13 — nonorpesarens; 14 — oCyur 4
tenb; H — HapyxHbi# Bo3ayx; I — NpHTOYHEL# Boayx; B — BHITSXHOM Bo3ayx; IT; 3j
MEepBMYHEI IPUTOYHbIA Bo3ayx; IT, — BrOpUYHELH MPUTOYHBIH BO3AYX; I'Tl — ropsu '
mpuToyHEH Bo3ayx; XIT — XOMOMHEIH NPHTOYHBIN BO3AYX
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Jeyxxananvrvie cucmemst (puc. 9.17, 6) obecrieunBaloOT mogavy AByX
TOTOKOB BO3IyXa B KaXjoe IomelieHue. T1epBelii 13 HUX, XapaKTepu-
3YIOILHIICA ITOCTOAHHBIM O0hEMOM M IIEPEMEHHOM TEMIIEPATYPOI, KOM-
TeHCUPYET MOCTYIUIEHHNE TEILIOTH WM TeIUIOOTAAYY B Pa3IMYHEIC Bpe-
MeHa roga. Bropoif moToK oXJaXIEeHHOrO BO3MyXa XapaKTepHU3yeTcs
MepeMEHHBIM 00bEMOM M ITOCTOSIHHOM TemrzepaTypoit. OKOHeYHbIe BO3-
IyIIHeie Ju(@y30pE CHAOXEHBI aBTOHOMHOI caMobaiaHCcHpyIoleiics
CHCTEMOI YIIpaBIIEHUS HEMPAMOTO JEHCTBHA.

Oduoxananvhvie cucmembt ¢ nosmoprsim Hazpeeom (puc. 9.17, 6) oT-

JIMYal0TCS TE€M, YTO BCE MX OCHOBHOE 000PYAOBaHME CKOHLIEHTPUPOBa-
HO B MAllIMTHHOM OTJEJCHHH; UCKITIOUEHHUE COCTABIISIET JIUIIIb SMEMEHT
ITOBTOPHOTO HArpeBa, KOTOPBIf MOXeT ORITh YCTAHOBJIEH BOIM3HM KOH-
IUIMOHHUPYEMOTO MTOMENEHHUA WM B OKOHEYHOM YCTpPOIICTBE BO3IY-
XOTIOHAIOIIETO TpaKTa. Bo3ayx, mpolieAlnii MEpBUYHYIO 00paboTKYy,
TIOCTYII4€T U3 MAIMHHOIO OTACNICHHSI B YCTAHOBKH KOHIWLIMOHMPY-
€MBIX TOMELICHMI IT0 HHAMBUIYATEHOMY BO3ILYXOIPOBOLY (ITpH COOIIO-
JIEHUH TIOCTOSHCTBA PACXO0/IA B 3TOM Bo3ayxomnposoze). Kaxmas u3 s1ux
YCTAHOBOK CHa0XeHa HeOONBIIMM BCTPOEHHBIM 3MEEBHKOM ITOBTOP-
HOTO Harpesa, 4epe3 KOTOPBIA IMPOITyCKAIOT Iap WIH TOPSYYIo BOLY.

Mnuozoszonuste cucmemnt (puc. 9.17, 2) cayxXat ISl pacrpelelieHus
BO3MYILHOIO TTOTOKA IO OTAENBHBIM JIOMELIIEHUAM YePe3 CUCTEMY Ka-
HaIOB. YCTPOICTBO LIEHTPAIM30BaHHOM 0OpabOTKH BO3yXa 000pyI0-
BaHO IIHOEepaMH, C ITOMOIIBIO KOTOPBIX OCYILECTBIISIETCS NpEaBapu-
TEeNBHOE CMEIMBAHUE TIOCTYTIAIOILHUX MOTOKOB XOJNIONHOIO M TEIUIONO
Bo3ayxa. IIInbGepHl ynmpaBJIsaOTCs KOMHATHBIMU TEPMOCTATaAMU.

Jeyxxananshvie cucmembi nocmoarkoeo obsema (puc. 9.17, d) obec-
TIEYMBAIOT TT0Jady BO3MyXa, Npolreamero oopaboTKy Ha LIEHTPAIbHON
CTAHLIMM, K MHINBUIYAJIBHBIM OKOHEYHBIM YCTPOMCTBAM IO BYM Ka-
Hanam. OKOHeYHBIe YCTPOICTBA MMEIOT 0COOYI0 KOHCTPYKLIMIO M Ha-
3HAYEHHE. B HUX OCYIIECTBIISETCS aBTOMATUUYECKOe CMELIMBAHNE BO3-
JyXa ¢ HeJbIo MoJIepXaHud TPeOyeMBIX TeMIIepaTyp, o0beMa U Xapak-
Tepa LUPKYIALMHA BO3IyXa, MOCTYMAIOUIEr0 B KOHAUIHUOHUPYEMBIE
TIOMEILIEHHS,

Bo3xymHo-goasHbie cHCTEMbI. B 5THX cHCcTeMaX, KaK U B BO3MYIII-
HBIX, ycTpoiicTBa 0OpabOTKM M OXJTaXIEHUA BO3JyXa YAAICHBL OT
KOHIMIIMOHUPYEMBIX IToMeleHnil. OJHAKO OXTTaXICHUE WU HArpeBa-
HHE STUX ITOMELIEHMIA JIMIIb B HE3HAYUTEIHLHOH CTEIIEHU 00YCIIOBIEHbI
BO3JCHMCTBHEM BO3OYIIHOIO IMOTOKA, IMOCTYIIAIONIETO C HEHTPAIBHOMN
cTaHimM o6paboTku, QCHOBHasI YaCTh TEIUIOOOMEHA B ITOMEICHUAX
MPUXOAUTCA Ha JOJIO TEIUIOH WJIM OXJIAXICHHOH BOIH, HMPKYIMpY-
o11Ieil 00 B 3MEEBHKE BCACHIBAIOLIEIO YCTPOMCTBA, MO0 B M3Iy4a-
IOLLIEN ITAHENH.

B cucmemax ¢ 6cacbiearoum OKOHEHHbIM YCmpolicmeom BEICOKOCKOPOCT-

HOM BO3NYIIHBLHA IIOTOK BBICOKOTO JABJICHHS M FIOCTOSHHOTO 00BEMa IT0-

CTyIIaeT B OKOHEYHOE YCTPONCTBO, XapaKTepH3YIOLIeecsl BHICOKOU BCACHI-

BAIONICH CIIOCOGHOCTRIO. B 3TOM yCTpOICTBE OCYILIECTBIBIETCS] HATPEBAHUE
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WM OXJTaKIEHUE (B 3aBUCUMOCTH OT HEOOXOAMMOCTH) BO3MyXa, 3aCACHI-
BaeMoro 13 rnomerreHus1. [1poH3BOIHTEIEHOCTE CUCTEMEI PETYIIMPYETCA ITy-
TEM M3MEHEHUS Pacxo/1a BOIBI WITH TIEPEITYCKHBIM BO3AYIITHBIM KIIariaHOM.
JIs1t HarpeBaHUS ¥ OXJIKACHMST B CHCTEMAX JAHHOTO THTIAa MOTYT HUCTIONb-
30BaThCA ABa TPYOOIIPOBOAA (LIMPKYMSILIMA BOIL! MO OOHOMY KOHTYDY)
WUTH YeThIpe (IMPKYASLMS BOAEI ITO JBYM KOHTYpaMm).

B cucmemax c oxoreuHsiM 6eHMUNRMOPHO-3MEEGUKOBHIM YCMPOLICMEBOM
(puc. 9.18, ) OKOHEUHOE YCTPOMCTBO 00ECIIeYNBAET HEMTOCPEICTBEH -
Hoe HarpeBaHue WM OXJIaXIeHHWe KOMHATHOIO BO3MyXa. BeHTHAALMIO
MOMEIIEHHMS OCYILECTBAIOT 33 CYET JOMOIHMTEIBHOTO BO3IYIIHOIO
MOTOKA MOCTOSIHHOTO O0beMa.

B cucmemax ¢ uznyuarowumu naneasmu (puc. 9.18, 6) okoHedHOE
YCTPOWCTBO TUMA U3MYYalollleil MaHeIW YCTAHABIMBAIOT B ITOTOJIOYHOM
TepeKPHITHH WX B cTeHe. OHO 0beceYnBaeT palialiMOHHOE Harpesa-
HHUE WK oxnTaxaeHue. [ ocyllieHHa BO3MyXa U BEeHTHJIALMH HCTIONb-
3YIOT JIONONTHUATENBHBIM BO3OYIIHBIN MTOTOK MTOCTOSHHOIO o0beMa.

Bonsigbie cHcTEMbl. DTU CUCTEMB TTPEACTABISAIOT COGOi CUCTEMBI C
BEHTHJIATOPHO-3MEEBUKOBBIMM OKOHEUHBIMH YCTPOHCTBAMH B KAKIOM
nioMenieHn . JIaHHbIe yCTPOHCTBA COETMHEHBI C OTHUM WIH JBYMS KOH-
TYpaMH LIUPKYISHUA BOAE. KOHTYPH IIMPKYIALIMN MOTYT OHITB ABYX-,
TPeX- WIK YeThIPeXTPYOHRIMH (pHcC. 9.18, ¢).

B dsyxmpy6ubix cucmemax ropsdasi WIM OXJTAXICHHAsA BOJA LIMPKY-
JIMPYET IO 3AAHUI0, TTPOXOIA Yepe3 MHOXECTBO YCTAHOBICHHBIX B HEM
WHINBHIYATFHBIX BEHTUJIATOPHO-3MEEBUKOBBIX YCTPOHCTB. ONuH Tpy-
GONpoOBOA CIYXHUT I ITOAAYM BOABI, IPYroil — i €¢ BO3BpAaTa.

B mpexmpy6rvix cucmemax NCIIOIb3yIOTCS IBA ITOAAIONIMX TPYOOIpo-
BOjIa: OIMH TSI ropsdeit BOIBI, BTOPOM — TS OXJIaXneHHolt. brarona-
ps 3TOMY B I000€E BPEMS MOXXHO OCYILECTBHUTH KaK HAarpeBaHUE, TaK U
OXJTaXIIeHue BO3AyXa ImoMelreHus. i Bo3BpaTta BOOBI OT BCEX BEHTH-
JISTOPHO-3MEEBHKOBBIX YCTPOMCTB MPeyCMOTPEH OMUH OOIIHii TpYDO-
MpOBO/L.

B uembipexmpy6roix cucmemax iCTIONb3YIOTCS ABE HE3aBUCUMBIE CH-
CTEMBI TPyOOIPOBOIOB: OHA IJIA ropsiycii BOIBI, BTOpas — ISl OXJaX-
JeHHoit. MomndHIIMpoBaHHOE BEHTHIATOPHO-3MEEBHKOBOE YCTPOHCTBO
MMeeT CABOSHHBII WK pa3BeTBACHHBIH 3MEeBUK, YaCTh KOTOPOTO CJIIY-
>KUT TONBKO IUISI HATPEBAHWS, & JPYTasi YacTh — TOJBKO I OXAXKIIe-
HUSA BO3AyXa MOMEIEHMS.

CucTreMbl HENOCPEACTBEHHONO oXJlakaeHns. B 3TUx cucTemax nmpuMe-
HSIOTCS aBTOHOMHEIE (OKOHHBIE, CTEHHLIE, ITOTOJOYHbIE MITHM HAITOIb-
HBIE) YCTAHOBKH, PacCIIONIOXEHHBIe, KaK TIPaBWIO, B Mpeaeiax KOHIU-
LMOHHMPYEMOTO ITpocTpaHcTBa. HarpeBanue MoXeT OBITh OCYIIIECTBICHO
33 CYeT PeBEPCHBHOINO HUKIIA HIIM C IIOMOMNIBIO JOMOTHHATENBHEIX HATpe-
BaTeJIbHBIX 3MEMEHTOB. [IJis1 GOJTBPIIMHCTBA CUCTEM KOHAWMIIMOHHUPOBAHHA
BO3/yXa HEOOXOIUM MCTOUHHK OXJIAXKACHHOI BOABl. OXTaxIeHne BOIbI
OCYILECTBISTIOT Pa3TWYHBIMHU TYyTAMH: C UCIIONB30BaHNEM abCcOpPOIIMOH-
HOro, IIEHTPOOEXKHOTO WM BO3BPATHO-TIOCTYTIATEIFHOTO I[MKJIOB.
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Puc. 9.18. Bo3ayutiHO-BOISHBIE M BOASTHBIE CHCTEMEL:
4 — BO3IMYLIHO-BONSHASL ¢ OKOHEYHBIM BEHTWIATOPHO~3MEEBHKOBLIM YCTPOHACTBOM; 6 —
BO3IYIIHO-BOASHAsA C HINYYAIOMIHMH TIAHEIAMHU; 6 — BoasHas; | — Kanopudep nepBo-
ro nogorpesa; 2 — GuwibTp; 3 — OCYLIHTENb H YBIDKHHTENb; 4 — KanopHdep BTOporo
[OIOrpera; 5 — BEHTHIATOP; 6 — TepMocTaT; 7 — Goiutep; § — XONOAWIbHAs MAILHHA,;
9 — 3pykosas nosywka, H — HapyXHslit Bo3ayx; B — BRITSXXHON BO3TyX

- AHanmm3upya 3apy6Gexubiii okt BHeapenusi CKB, ciemyer otMe-
THTb, YTO B XWIBIX U OOGLIECTBEHHBIX (OhHMCHBIX) MOMELIEHUSX HaH~
Gonbllee pacpocTpaHeHHe TIOYYHIH KOHOUUUOHEPb! CRAUM-CUCMEM.
B xadecTBe npuMepa Ha puc. 9.19 n3obpaxena CKB na 6a3e KoHIUIH~!
OHepa CIUTMT-CHUCTEMEI C TIPHTOYHOM BEHTHISITUEN U CUCTEMEL €CTECT
BEHHOW BHITSDKHOM BEHTHISLMH KOTTEIDKA. !

KoHIMITMOHEp CIUTUT-CHMCTEMBI C TIPUTOYHON BEHTHIALIMENA cocmm_'g
M3 BHYTPEHHEro (MCIapUTENIbHOTO) M HapyXHOTO (KOMITPECCOPHO
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KOHJIEHCAaTOpHOro) GyI0KOoB. B maHHOM IpuMepe TOKa3aH KOMITpec-
COPHO-KOHIEHCATOPHHIM BJI0K ¢ IeHTPOGEKHRM BeHTHIATOpOM. OH
pasMelleH Ha TEXHUYECKOM 3Taxe. [IJI ero oxXiaxXneHust BO3IyxX 3a6M-
paetcs ¢ ynursl. BHyTpeHHUI 010K YCTAHOB/IEH HA TEXHHYECKOM 3Ta-
ke U paboTaer Ha CMECH HapyXHOTO M PeIMPKYIAIIMOHHOIO BO3IyXa.
OnutaxieHHe BO3MyXa JIETOM OCYILECTBISIETCS C MOMOIIBIO (hPEOHO-
BOTO BO3JyXOOXJIaAUTENs, a IIOOTPEB BO3AyXa 3UMOI — € TIOMOIUBIO
BOASIHOTrO (MJIM 3JeKTpUYecKoro) Kajopudepa. B naHHOM npumepe
HCITONB3YeTCs BOOAHON Kanopudep, paboTaoliyii B mepuo OTOILIE -
HUS OT ra30Boro Komia. 3a6op HapyXHOro BO3ayXa B KOHIWIIMOHED U
pasliaya ero mo IIOMENIeHUSIM OCYILECTBIISIIOTCI TI0 CETH BO3IYXOBO-
IoB. Bo3nyx mng oxmaxneHUs KOHIeHcAToOpa IONaeTcs LEeHTpoOex-
HEIM BEHTWISITODOM IO CHCTEME€ BO3MYXOBOJOB. ST KOMIleHCAIUK

Puc. 9.19. CucreMa KOHIMIMOHUPOBAHHUS BO3AYXA HA 6a3e KOHIULIMOHEPA CIUTHT-
CUCTEMBI C MPUTOYHON BEHTWIAIIHUCH:

I — KOMIIpecCOPHO-KOHACHCATOPHLI GM0K ¢ HEHTPOOEXKHBIM BEHTWIATOPOM; 2 —
BHYTpeHHHiIA 6710K; 3 — BO3AYXOBOABI
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TIPUTOYHOTO BO3AYXA U3 MTOMEIIEHUH CAaHY3IOB U KyXHHM IIpedyCMOT-
peHa BHITSXHAA BeHTHIALN.

PaszHooOpa3Hoe KOHCTPYKTHBHOE HCIIONHEHHE BHEUIHMX ONOKOB
CIUIMT-CHCTEM IO3BOJISIET pPellaTh 3a8aYi KOHAUIIMOHHPOBAHHS BO3IY-
Xa B TIOMEILEHMsIX TUTomansio 15... 140 M2, IS KOHIWIMOHMPOBAHUS
BO3AyXa B 3JaHUAX, MMEIOIHUX GOJBIIOE KOJIWYECTBO ITOMEIIEHHIA C
Pa3HBIMM TEIUIOBBIMM HAIPY3KaMHM, H3MEHSIOLIMMHUCS B TeYeHHe CYTOK,
pa3paboTaHbl MHOTO30HATIBHEIE CHCTEMBI C H3MEHAIOLIMMCH PacXoIoM
XJagareHra. Taxue CHCTEMEI IIO3BOJISTIOT K OMHOMY HAPY>XKHOMY OJIOKY
TIPUCOETUHATD A0 17 BHYTpEHHUX OJIOKOB Pa3TMYHBIX MOLIHOCTY ¥ KOH-
CTPYKTHBHOTO UCIIOTHEHM.

Cucmemur ¢ wunnepamu u hanxotiramu (puc. 9.20) 11o3poasI0T 0bec-
[eYHTh HE3aBHCHMOE peryJITHpOBaHHE TEMIIEPATYphl OMHOBpEMEHHO B
B0JBIIOM KOMHUYECTRE MOMEIIEHMIA, HATIPUMEDP B TOCTHHMIAX, oducax

Puc. 9.20. Cuctema KOHIMIIMOHUPOBAHHS Bo3yXxa Ha Da3e umuiepa i
U (haHKOMIOB:

1 — ywuiep ¢ BOAAYIIHEIM OXADKICHHEM KOHACHCATOPA U LEHTPOBEKHBIM BEHTHIATO
pOM; 2 — TIPUTOYHO-BBITAXKHAS YCTAHOBKA ¢ TEILIOYTHITH3ATOPOM; 3 — baHKOMIK ¢
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# T.11. [ToTpeGuTeI-KOHINMIIMOHEPHI-TOBOTYMKH ((hbaHKOMIBI) MOTYT
IIPOM3BOJIBHO BKJTIOUATHCS M BBIKITIOYATHCS, M3MEHATH CBOIO XJTal0- WK
TETUTOIPOU3BOINTEIFHOCTD. YWUIephl HMEIOT DOJBIIION AUATTa30H MOTII-
HOCTeH — OT HECKOJIBKMX eMHHULL O HECKOJIbKIX THICSY KU10BaTT. OHHU
OTIINYAIOTCA 110 KOHCTPYKTHBHOMY MCIIONTHEHHIO (CO BCTPOEHHBIMHY MITH
BBIHOCHBIMM KOHAEHCATOpaM¥), TUITY OXJIAXIEHUS KOHACHCATOpOB
(BO3MYIITHOE WIH BOASHOE), CXeMaM IIOAKITIOUeHUS | T. 1. Ynwiep Iipen-
CTaBiAeT co00M 3aKOHYEHHYIO XOJOMWIBHYIO MAllKHY, IpeIHa3HaYeH-
HYIO IS OXMaXIeHWs XHUAKOCTH (aHTH(dpU3 Wiu Boja). HexoToprie
MOJIEJTH YWLUIEPOB MOTYT paboTaTh B peXXuMe TeIUIOBOro Hacoca. B 3tom
CIydyae BO3MOXEH ITOJIOTPEB ITOMEIEHMA.

Ywinepnl cepur WRA npenHaszHaueHbI L1 paGoTHI TOJIBKO B peXH-~
Me OXJIAXKAEHKS ¥ UMEIOT MOIIHOCTD 10 256 kBT. Yniwrepsr ceprst WRN
TIipeTHa3HAYeHbI VIS paboTEI KaK B peXXuMe OXJIaXAeHUs, TaK U B pe-
XMME TeIUTOBOTO Hacoca M HMEIOT MOLIHOCTS Jio 148 kBT.

B xauecTBe npuMepa Ha puc. 9.20 mokaszaHa CKB Ha 6a3e uniepa
¥ HaHKOMNOB, a TAKKe TIPHTOYHO-BHITSIXHOW YCTAHOBKH C YTHIM3a-
1Melf TEIJIOTH BRITSXKHOIO BO3AyXa, IIUPOKO MpHMeHseMas B 3apy-
OexXHOM M OTeYeCTBEHHOH NpakTHkKe NMpH 000pyAOBAHUM KPYIIHBIX
KOTTEeAXEH.

OGopynoBaHHE CHCTEM KOHIMIMOHHMPOBAHMS M BEHTWIAIMH pac-
TIOJIOXEHO Ha TEXHHYECKOM 3TaXe.

B cucteMe KOHIMIIMOHMPOBAHUS UCTIONB3YETCH YHUIEP C BO3AYILHBIM
OXJIAXIEHMEM KOHIeHcaTopa. QXK IaIoIIHit BO3IYX ITOAeTCs B KOHACH-
CaTop LIEHTPOOEXHBIM BEHTHJIITOPOM I10 CUCTEME BO3LYXOBOMOB.

B XuipIx NoMeleHUsEX paclioNoXeHbl BEHTWISTOpHBIE JOBOMYUKHU
(daHKOIIBI) HATIONILHOTO TUIMA BEPTUKAIBHOTO UCIIONHEHUA. OHH ocy-
HIECTBASIOT HHAMBHAYAIBHYIO PETYJIHPOBKY TEMIIEpaTYphl B KaXIOM
noMeweHuH. CucrteMa 0OBA3KH (haHKOMIOB ABYXTpyOHAd, HO B 3HM-
HUH (OTONMMTENBHEINA) MEPUON MpeIyCMOTPEHO MX INepeKIioueHHe OT
Yyuulepa Ha WHAWBHAYANBHBIN Ta30BBIM KOTEN, YCTAHORJIEHHEIH B OT-
IeJIbHOM IloMeLIeHHH. 3uMOoi (baHKOMIBI paboTaloT KaK pagvaTopbl
OTOTUIEHHSI.

IIpuToyHas ¥ BHITSCKHAS BEHTHWDIIMS KOTTEIXa OOecrieuwBaeTcs
TPUTOYHO-BEITSDKHOM YCTaHOBKO#. [ TETUTOYTHIIM3allMK BEITSDKHOTO
BO3/yXa B YCTAHOBKE KCITOJIb3YeTCSI BO3MYX0-BO3NVLITHBIN pexyIeparop.
YCTaHOBKA Tak>Ke pacIioioXeHa Ha TeXHHYeCKOM 3Taxe, a 00paboTaH-
HEII BO3IyX IMOCTYTaeT M 3a0KpaeTcsa U3 [IOMEIICHUS 110 CHCTEME BO3-
JIYXOBOJIOB.

KOHTpOﬂbeIe BONpoChbI

1. Yro Taxoe KOHIMLIMOHUPOBaHHe Bo3ayxa?

2. PacckaxuTe 0 Ha3HAYEHHMM, MPUHLMIIE pa0OThl M 00GJIACTH MPUMEHEHUS
CHCTEM KOHAHIMOHUPOBAHUS.

3. Kak K1acCH(HLHPYIOT CHCTEMBI KOHAWLIMOHMPOBAHM?
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4. Kak Hconb3yloT aquabaTHYeCKHi mpoliece HCIapeHHA BOIH B CHCTEMAX
KOHIHUIMOHMPOBAHKSA?

5. Mepeyucnure HauGoNee YACTO MPUMEHSEMbIE CHCTEMBl 30HUPOBAHMSA,
HX NPEMMYLUECTBA H HEXOCTATKH.

6. Kak ycTpoeH HEHTpAIbHLIA HeaBTOHOMHBIH KommuHOHep'7

7. Kak ycTpoeH aBTOHOMHBIH KOHIHIIMOHED?

8. Kakue KOHCTPYKTHBHBIE OCOGEHHOCTH XapaKTEPHHI VTSI MECTHBIX CHCTEM
KOHAUIIMOHHPOBaHKA?

9. Kakue Buabl CUCTEM XOJMIOROCHAGKEHHS UCIOMB3YIOT B CHCTEMaX KOHAK-
IIMOHHPOBaHUA?

10. Kaxk pasMelnaoT XOJOZWIbHBIE YCTAHOBKM C aMMMAKOM JUIsi XOJNOXO-
cHabXeHNs MPOU3BOACTBEHHBIX ITOMEILEHMH B 3MaHHAX?

11. Kakue 3apyOexXHEIE CHCTEMB KOHTPOJII MUKPOKIIHUMATA BaM U3BECTHBI?

Fnasa 10

NPUBOPbLI U3MEPEHUA U KOHTPOIA,
UCMNONb3YEMbIE B CUCTEMAX OTOIMJIEHUA,
BEHTUNALMKM U KOHOULIKOHUPOBAHUA

10.1. O6me TpeGoBaHUA K KOHTPOIIO NapamMeTpPoB
MMKpOKNMMaTa

B coorBerctBHM ¢ TpeGoBanHuamMu CHulIl 2.04.05-91* nommexar
KOHTPOJTIO TIapaMeTphl TETUIGHOCHTENA (XOJIOTOHOCHUTENS) W BO3AyXa B
CIIeAYIOIMX CHCTEMAX:

8HympenHez0 menaocHabxcenus — TeMIlepaTypa U JaBieHHUe TellIo-
HOCHTeNIS B 001X NMOJalolleM 1 o6paTHOM TpyOoTIPOBOAax B MOMelLle-
HHH JUIsL [IPATOYHOrO BeHTWIALMOHHOrO 060pynoBaHus; TeMrepaTypa
M JaBJicHHe TETUIOHOCHTENA Ha BBIXOME M3 TETUIOOOMeHHBIX YCTPOHCTB;

OMONACHUA ¢ MECMHBIMU OMONLIMENbHBIMU NPUBOPAMU — TEMITEPATY-
pa Bo3AyXa B KOHTPOJIBHBIX ITIOMelIeHHSIX (110 TpeOOBaHHIO TEXHOJIOTH-
YeCKOH YacTH IIPOeKTa);

8030YUWHO20 OMONACHUS W NPUMOYHOI BeHMUAAYUU — TEMIIEPaTypa
TIPUTOYHOrO BO3AyXa M BO3JyXa B KOHTPOJBHOM NOMENIEHHH (10 Tpe-
GOBaHHIO TEXHOJIOTHYECKOM YacTH MPOEKTA);

6030yuiH020 dyuuposans — TEMIIEPATypa NOJaBaéMoro BO3ayxa;

KOHOUYUOHUPOBAHUA — TeMITEPaTypa BO3oyXa HAPYXKHOTO, PEITUPKY-
JSILIMOHHOrO, NMPUTOYHOrO ITOC/e KaMephbl OpPOILIEHHST WIH TOBEPXHO-
CTHOrO BO3IYXOOXJIAMWTENSA W B TIOMeMIEHUSX; OTHOCUTEIbHAS BIaX-
HOCTB BO3IyXa B IIOMeILICHHAX (TIPH €€ PEeTYITHPOBaHMH);

xon00ocHaGxcerus — TeMIlepaTypa XONOROHOCHUTETIS IO M TIOCTE KaX-
JIOTC TEIUI00OMEeHHOTO VJTH CMECHTETBHOrO YCTPOICTBa; JaBleHUe X0-
JogoHOocHTENs1 B 001eM TpyborpoBone;

BEHMUNAYUU U KOROUUOHUPOBAHUSA € QUABMPAMU, KAMEPaMU CIMARIU-
Yeck020 0aeneHuUs, Menaoymuau3amopamu — JaBlleHUE W Pa3HOCTh JaB-
JIEHUH Bo3ayxa (110 TpeGOBaHMIO TEXHUYEeCKHX YCIIOBHIA Ha 060pyHOBa-
HHE WIH 10 YCIOBHSAM 3KCIUIyaTalllH).

10.2. UamepuTenbHbie NPUGOPbI CUCTEM OTOTNTIEHUA, BEHTUNALIMK
¥ KOHOMUMOHNPOBaHUA

B cHcTeMaXx OTOILIEHAS IS H3MepeHUs TEMIIEPATYPH! BOOBI U Tapa
MPUMEHAIOT PTYTHBIE H CIHPTOBBIE TEPMOMETP B PTYT-
HBlE — JUIS TeMItepatyp Beie —35°C, cmupToBHe — Himke —35°C.
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Ta6auna 10.1
TexHuyeckne JARHbIE TEPMOMETPOB

MHrepsanst Hena neneuus mkainsl, "C, | JauHa norpyxaemoit
Homep M3MepeHus TIpH JUTHHE BEPXHEH YacTH 4acTy TePMOMETPA,
TEPMOMETpA | TeMIEepaTyphl, TCpMOMETpA, MM MM
°C 240 160 TIPAMOTO | YTJIOBOTO
1 -90...+30 1 — 66 104
2 -30...4+50 0,5 1 103 141
3 —60...4+50 1 1 163 201
4 0...+100 1 1 253 291
5 . 0...+160 1 2 403 441
6 0...+200 1 2 633 680
7 0...4300 2 — 1000 1050
8 0...+350 5 — 1600 1300

ITpuMevaune, [uaMeTp norpyxaeMoii 4actd TepMomerpa (7,5+0,5) MM

TepMoMeTprI YCTaHABIMBAIOT Ha TPYOOIIpOBOIax HaBcTpedy moToky. IIpu
U3MEPEHUH TEMIIepaTypPhl cpeabl ¢ U30BITOYHBIM JaBNICHUEM HIDKHIOK
YacTh TEPMOMETDPA ITOMEIIAIOT B THIIb3Y, IIOIPYXEHHYIO B H3MEPSAEMYIO
cpeny. I1o popMe HIDKHEH YacTH TEPMOMETPHI MOTYT OBITh IIPSIMBIMH 1
M30THYTEIMU TT0A yroM 90 wmu 135° (tadm. 10.1).

MaHOMETpH, MAHOBRKYYMMETpPH, BaAKYYMMETPH
(Tabn. 10.2) npenHasHAYCHE! M1 U3MEPEHUs M30BITOYHOrO M BaKyyM-
" METPMYECKOIO JABJICHHS B CHCTEMAaX OTOILICHHS.

Ta6aunna 10.2
Ipeneast u3MepeRHs MAHOMETPOB H BAKYYMMETDOB

[MpuGop Mapka Ipenen usmepenus, MIla

Masomerp OBM1-100, MOILI1-100 | 0...0,1; 0,16; 0,25; 0,4; 0,6;
1;1,6;2,5;4;6

OBM1-160, MOIII1-160 | 0...0,1; 0,16; 0,25, 0,4; 0,6;
1;1,6;2,5;4;6; 10

M-250 0..0,6;1; 1,6; 2,5, 4; 5; 10
ManoBakyymmerp (OBMBI1, MBOIII1 -0,1...0,06; 0,15; 0,3; 0,5;
09;1,5;2,4
Bakyymmerp OBBI, BOIII1 -0,1...0
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B cHcTeMax BeRTWISIIHH H KOHIH-
IHOHKPOBAHMA J151 OIIPEICIICHIA NaB-
JieHust mupoxo mpuMeHaor U-o0-

pa3HEIe MaHoMeTpHl (puc. 10.1). 3
JlaBrneHHNe OmIpenensioT 1Mo pasHo-
CTH ypoBHeil AH B KojieHaX MaHO- 12
MeTpa:

p=AHpg, (10.1) |1

Tae p — IUIOTHOCTb 3aJTHUBaeMoit
XuaxocTd (s Bomel p = 1000 Kr/m>3,
s pTyTH p = 13600 xr/m3, mas
ciivpra p = 800...810 xr/M%); g —
yCKOpEHHEe CBOGOXHOr0 NHageHus,
pasHoe 9,81 m/c2. Puc. 10.1. U-06pa3Hblit MAaHOMETD:

PTyTe NPUMEHSIIOT WIS USMEPE- ] — crexnsHHas Tpy6Ka; 2 — IepeBsiH-
HUS OOJBIIHNX JAaBICHUHA, 4 CIUPT — Hag TUIaHKa; § — rKana
B CJIy4yae BBITTOJHCHHMS W3MEPEHHH
MIPY HU3KUX TEMITeEpaTypax.

Momndukanueit U-oGpasHOro MaHOMeETpa SIBIISIETCST HaIl 0P O-
Mep (puc. 10.2). B HeM OmHO M3 KOJIEH MaHOMETPa 3aMEHEHO pe3ep-
BYyap4yHKOM, IUIOLIAIb ITONEPEYHOTO CEYCHUA KOTOPOro BO MHOTO pa3
GonblIe, YeM Y TPYOKH. DTO ITO3BOJISIET HE YYUTHIBATH U3MEHEHHE YPOBHA
B pe3epByape IO CPaBHEHUIO C N3MEHEHHEM YPOBHSI B TDYOKE ¥ BECTH
OTCYET TONBKO TI0 YPOBHIO B Hel. J1Jis GONbILEH TOYHOCTH M TIPOCTOTH
OTCYETOB TPYOKY I€NAIOT HAKIOHHOM C ITOCTOSHHBIM WIA TEpPEeMEH-
HBIM YIJIOM HAKJIOHa Ol

s ompeneneHus: naBleHHI ¥ CKOPOCTEN BO3yXa IIPUMEHSIIOT He-
CJIOXHYIO 10 XOHCTPYKIIMM NMTHEBMOMETPHYECKYI TPYyOKY
(puc. 10.3). OHa Ipeacrapisger cobolt IBE CIAasHHbBIE TPYOKH — TPyOKy I,
VIMEIOIIYIO ITOJTYILAPOBYIO IIOBEPXHOCTh C OTBEPCTHEM ITOCEPEAUHE U
NpeqHasHAYeHHYIO I M3MEPEHUs TONHBIX NABJICHWH, W TPyOKY 2,
VIMEIONIYIO CKOIIEHHEIH C IBYX CTOPOH TIIYXOH KOHeLl s U3MepPeHUs
cTaTHdecKuX nasieHuii. Ha ompegeieHHOM pacCTOSTHHUU OT CKOLIEHHO-
TO KOHIIA BBITTOJIHEHBI YETHIPE OTBepcTHs tuaMeTpom (,5...0,8 mm.
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Puc. 10.2. HaxioHHBIH HanopoMep:
1 — CTeKIHHEIA pe3epByap; 2 — TpyOKa; 3 — Kojonxa; 4 — 1iKana; 5 — KIMH
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CxeMBI IpHCOE IUHEHMS ITHEB-
MOMETPUYECKOHM TpYOKHM K Hamo-
poMepy NnpuBeaeHbI Ha puc. 10.4.

sl I3MEPEHUS noaHo20 noao-
JHcUMensvroz20 0agaerus TpyOKy MoJ-
HOro gaBneHus1 ! MpHUCOeIUHSIOT
K WITyLepy 2 pe3epByapa HaIo-
poMepa, a wryiep TpyokH 3 Ha-
MTOpOMeEPA OCTABJSIOT OTKPHITHIM
(cMm. puc. 10.4, a). IToanoe ompuya-

€OIMHEHUEM TPYOKH ITOJTHOTO HaB-
aeHus 1 x wrynepy Tpyoxu 3 Ha-
Puc. 10.3. TIHeBMoMeTpueckas Tpyoka  [[OPOMEDPA IDH OTKDBITOM 1UTYIle-
. pe 2 (cMm. puc. 10.4, 6). Ilpuco-

€IVHUB CTaTUYECKOro JaB-

JIeHns 4 K IITynepy 2 pe3eppyapa HaHOpOMep;pISI[gPﬁTKpLITOM mTyLJ[I:;e
TpyOku 3 (cM. puc. 10.4, 6), 3aMepsIoT cmamuueckoe noaoxcumensioe dag-
Aenue. Ecnv NPUCOIMHUTE TPYGKY CTATHYECKOTO JABNEHHS 4 K ILUTYIlE-
Py TPYOKH 3, a wtynep 2 oTKphITh (cM. puc. 10.4, 2), To MOXHO 3aMe-
PUTb cramuueckoe ompuyamenstoe dagrenue. TIpucoeTMHUB TpyOKy MO~
HOTO JaBeHus / K WTylepy 2 HarllopoMepa, a TpyoKy 4 K LITYLepy Tpy6-
kit J (cM. puc. 10.4, 9), u3mepsiioT ckopocmuoe (dunamuueckoe) dagrenie. -

Bo Bcex ciydasax nmHeBMaTHYeCKyIO TPYGKY HYXHO BBOIHTb B BO3AY-
XOBOJI OTKPBITHIM KOHIIOM [IPOTHB ITOTOKA Bo3nyxa. Eciiu mpu6op yeTa- .

HOBJIEH B IIOMEUICHWH, B KOTOPOM NOSAEPXKUBAETCS Pa3pexeHHe WIH,

Puc. 10.4. CxeMEBI IPHCOSIMHEHNA THEBMOMETPUYECKOM TPYOKH K HamopoMepy
NpH 3aMepax JaBIcHHA:
G — TIOTHOTO TOJIOXKKTEIBHOTO; 6 —IOTHOTO OTPHIATENLHOIO, @ — CTATHYECKOIO HOJIO-
XKUTEJILHOTO; 2 — CTATHYECKOIO OTPHUATE/IBHOTO; @ — CKOPOCTHOFO; | — Tpy6Ka mo-
HOTO JaBleHust; 2 — IITYLEp pe3epByapa Hanopomepa; 3 — TpyGKa HaTmiopoMepa; 4 —
TpyOKa CTATHYECKOTO AABIECHUS ’
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menbHoe dagieniue 3AMePSTIOT IIPUCO- |

Ha06opOT, MMOOIOD, TO OTKPHITHIM LUTYLIEP npubopa cieayer CoemH-
HUTB ¢ atMocdepoil.

OnpeeauTh TUHERHYIO v, M/C, HJIIH MAacCOBYIO U, xr/(M?-c), cKo-
POCTh BO3IyXa B MHTEPECYIOIIEH TOYKE BEHTHJISLIMOHHOM CHCTEMBI
MOXHO, M3MEPHB THHAMWYECKOE JABICHHUE B HEH D, H/m%

v = \2pi/: (10.2)
U=l (10.3)

IpuHEMas ILUIOTHOCTH Bo3gyxa p = 1,3 Kr/M3, monydaeMv =
=1,3yPx nU=1,6 \/P_ . DTUMH GOpMYIaMH MOXHO II0JIb30BaThCSA
npu TeMmeparypax Bo3gyxa 15...25°C.

JUis onpefeneHUs pacXoia BO3fyxa NMpUOODPH! YCTaHABIMBAIOT IO
BO3MOXHOCTH Ha JUTMHHOM IIPSMOM YYacTKE BO3IYXOBOJA HOCTOSHHO-
'O CeUeHus, TaK KaK OTBONBI  TPOITHMKH MCKaXaloT CKOPOCTHOE I10j1e
IIOTOKA HA 3HAUWTEALHOM IIMHE BO3MYXOBOJA.

CpenHee 3HaYeHUe CKOPOCTHBIX JABICHHIA, 3aMEPSIEMBIX B PA3IH4-
HBIX TOYKAX CeYeHMs BO3MYXOBOIA, ONpEeNessioT o dhopmyre

2
VPext t NP2 t oot N Pexn s (10.4)
h

D =

TOE Pexts Pex2 > Pexn — CKOPOCTHBIE IABIEHUsS, 3aMEPAEMBIE COOTBET-
CTBEHHO B TOUKax 1, 2, ..., # CEUeHMs; n — YHMCAOC TOYEK 3aMCpOB.

JIist ©3MEPEHUA CKOPOCTH ABMDKEHMSI MOXHO INMOJB30BAThCA A H e-
MOME TP OM, KOTODEIA MPeACTABIIET COOOM BEPTYLUKY, BPAIAKOLy-
Jocd o AeicTBMEM HaberaioLiero IoToka Bo3ayxa. BepTyiika coemu-
HEHA CO CYETHBIM MEXaHU3MOM. 3aMephl 3TUM NPHOOPOM IPOU3BOAST
ciaegyiomM 0o6pa3oM. 3alMCHBAIOT HaYallbHOE IIOKa3aHHE CYCTIMKa
AHEMOMETpA, C BBIKJIIOYEHHBIM MEXaHU3MOM YCTaHAB/INBAIOT €10 B BO3-
JYIHOM ITOTOKe K 4epes 5... 10 ¢ BKIIOYAT CYETIMK OQHOBPEMEHHO C
cexyHaoMepoM. Yepes 1...2 MUH CUETYHK BBIKIIOYAIOT ¥ 3aNMCHIBAIOT
ero KOHeYHoe IMOoKa3aHue. 3aTeM pa3HOCTh KOHEYHOIO M HaYaJbHOIO
OTCUETOB JIEJIIT HAa BpeMs 3aMepa B ceKyHaax. ITonb3ysach TapupoBoi-
HBIM TPadUKOM, KOTOPHIM CHa0XaeTCH KaXIblif aHEMOMETD, IEPEBO-
AT TONMYYEHHBI! Pe3YyNBTaT OT NE/IEHMs B 3HAYEHHE CKOPOCTH B MET-
pax B CEKyHIy.

Jlst m3MepeHms ckopocTeit oT 1 o 20 M/c ucrmons3yloT Yale d-
HBle aHeMoMeTphl. M3MepeHre aHEMOMETPOM MPOM3BOIAT B OTKPHI-
TBIX KOHIIAX BO3XYXOBOJOB, B MPHTOYHBIX M BHITSDKHBIX OTBEPCTHSX, B
MpoeMax BHELIHUX orpaxmeHuit. s Gosblieil TOUHOCTH TOKa3aHHH
aHeMOMETpH NOJDKHBI GbITh YKpeIUIeHBl Ha pedikax. C4eTHBI Mexa-
HM3M MycKaloT M BHIKIIOYAIOT C MOMOIIBI0 IHypa. Ock KoJeca Jarey-
HOTO aHEMOMETpa JOJDKHA OBITh IIePINEHINKYIISIPHA OCH II0TOKA, a 0Ch
Kojieca KPHAbYaTOrO aHEMOMETpa JOJDKHA COBIANATh C Halpas-
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Puc, 10.5. Tepmoanemomerp:
I — ranbBaHOMETD; 2 — BHJIKA U3MEPHTENBHOTO Npeobpa3oBaTens; 3 — 3aXUMBL 475
BKIIOYEHMS NIPUBOpa B CeTh; 4 — IepeKnioyaTeNb MUTAHUA; 5 — MepeKIoYaTens Lt
W3MEPEHH TeMIepaTyphbl UM CKOPOCTH IBHXEHHs BO3AYXa; 6 — mepekodarens «H3-
Mepenue — KoHTponb»; 7 — pydKa PEryIMpoBaHHst HANPSXEHUST; & — PYdKa PECYIHpO-
B2HHs [I0JOTpeBa; 9 — 3alUUTHBIA GYTISiP M3MEPHTENbHOTO npeoGpazosartens; 10 —
H3MEPHTENBLHEIA npeobpasoBatent (MUKPOCOIPOTHBIEHHE)

JICHHEM NTOTOKA. B KoM IpoeMe 3aMep HyX-

HO TIPOM3BOIMTE 1Ba pasa. PasHuua Mexay

- © _  PC3YIIBTATauu He JOIKHA NpeBHIIATS £5 %,
B IIPOTHBHOM CITy4Yae TIPOM3BONSAT JOTONHH-

(& TeJIbHBIN 3aMep. B OTKpPBITHIX IpoeMax i oT-

BEPCTUAX IUIOILRNbIO 10 1...2 M? CKOpOCTh

BO3IyXa 3aMepsIOT IIPU MEJJICHHOM paBHO-

MEPHOM TIepEIBIDKEHIM AaHEMOMETPa T10 BCe-

3 JInsi 3aMepa MaIbIX CKOPOCTEH IBIDKEHUS
1
1
5

MY CEUYEHMIO OTBEPCTHA WK IPOEMa.
< Bo3nyxa (1o 1 M/C) MOXeT OBITh MCTIOIBL30BaH
|+ xararepmomerp. BTO TEPMOMETp C LK-
JIMHAPHYECKUM MM IIapOBBIM PE3CPBYapoOM

IMpeHHeM BepxHeit yactu. [Ixkama karatep-
MOMeTpa HporpagynupoBaHa ot 35 10 38°C B
IMUTMHIPHYECKOM 1ipubope 1 ot 33 1o 40 °C —

B maposoM. [TpuHIin neiicteus npudopa oc-
HOBaH Ha 3aBUCHUMOCTH CKOPOCTH OXJIAXIE-
HMH €TO pe3epByapa OT METEOPOJIOTMYECKHX
YCIIOBMIi, B YaCTHOCTH OT CKOPOCTH [BIDKE-
\ y HUA BO3dyXa.

Ha TaxoMm Xe mpuHIMIE OCHOBAaHO meii-
Puc. 10.6. Tlcuxpomerp: ~ CTBUE TEpPMOaHeMOMeTpoOR (puc. 10.5).
1 — pesepeyap s prym; 2— B 31X nprbopax MPUEMHHUKOM CITyXKHT IIpo-
BITAXHBIA TepMoMeTp; 3 — cy-  BOJIOKA, HAarpeBaeMast ANEKTPUYECKHUM TOKOM
X0l TepMomeTp; 4 — maaHka  J0 3aJAHHOM TCMITCPaTyPhI. I/IBMepeHPIe TEM-
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TiepaTyphl ITPOM3BOMST IEKTPO-
TEPMOMETPOM HJIM TepMOTIapoii.

OGBeM Bo3yxa V, M3, mpoxo-
ISIUero B TeueHue 1 ¢ yepes mpo-
€M, OTBEPCTHE MM CEYSHHUE BO3-
IYXOBOAa, MOACYUTHIBAIOT II0

dbopmyrne

Baixon
BO3IyXa

V = oF, (10.5) 5

e v — CpeaHss CKOpOCTh BO3-
JYLIHOTO TIOTOKA, M/C, 3aMEepeH-
Has aHEMOMETpPOM; F — IUIOIIalb
ceyeHUsT BO3AYX0BOMIa, M.

Jna u3MepeHUsT OTHOCUTENIb-
HOH BIAXHOCTH BO3IYyXa B BEHTH-
JHILMOHHBIX YCTPOUCTBAX IMPUMEHS-
oT ncuxpomeTp (puc. 10.6),
uMeroL xany ot —15 o +50 °C
¢ neHoit genenus 0,2 °C Wi 1Ka-
ay ot 0 go 45°C. OH cOCTOUT U3
JIBYX OMMHAKOBBIX PTYTHBIX TEPMO-
METPOB — CYXOT0 M BIIaXXHOTO
(cmoueHHOTO). PesepByap Biax-
HOTO PTYTHOTO TepMOMeTpa 00ep-
HYT TMTPOCKOIIMYECKON TKaHBIO,
KOHell KOTOpPOH OITyIICH B CTa-
KaH4YMK ¢ AUCTHIJIMPOBAHHOMN
Bomoii. BeaencTBue ucrnapeHHs

BcaceiBanue BO3myxa

BJIarM CMOYEHHBIA TEPMOMETP IT0-
Ka3bIBaeT 0oyice HU3KYIO TECMIIE-
paTypy, 4em cyxoii. ITo pazHoCcTH
TOKAa3aHWKM 3THUX TCPMOMETPOB,

Puc. 10.7. ACMpallMOHHEIA IICHXPOMETP
C BEHTWIATOPOM:

1 — pyuxa-nonsecka; 2 — 3aBOHOM Mexa-
HHM3M BeHTWIsTOpa; 3 — BeHTWIATOP; 4 —

BHH3Y, KOTOPbIH IIEPEXOMUT B KAIIWLISIP C pac-

cyXoil TEpDMOMETp; 5 — BAAXHEIH TepMoO-

TIOIB3YSCh CIICHTHATBHBIMH TaOIm-
MeTrp; 6 — CMOYCHHAI Mapis

aMu win rpacdukoM, oTpeaess-
0T OTHOCHUTEJIBHYK) BJIAXHOCTh
BO3IyXa.

ACTMpanMOHHBN mcuxpomeTp (puc. 10.7) B BepxHel da-
CTH MMeeT BEHTWIATOP J3, KOTODHIA MPUBOAAT B NEHCTBHE 32BOXHBIM
MEXaHU3MOM 2 WJIM 3EKTPOMOTOPOM. BeHTIUIATOP C paBHOMEPHOM CKO-
POCTBIO TIPOTATHBAET Yepe3 NMPUGOp UCCIIEYeMbIH BO3MYX. 3TOT TIpU-
Gop Gornee TOYEH, YeM CTALMOHAPHBIM, TaK KaK KOHCTPYKIMSA €ro uc-
KITIOYaeT BIMAHNE Ha [TOKa3aHusi HepaBHOMEPHOM CKOPOCTH BO3IyXa 1
TEIUIOBOTO O0IyYeHHs.

IIpu Heo6xomUMOCTH 60JI€e TOUHOTO OTIPEACICHUA OTHOCUTEIIBHOM
BJIAKHOCTM BO3IYXa MOIYT OBITh MCIIONL30BAHBI T€pPMOBIarome-
pH TB-2¥ faTYMKHU BIAaXHOCTH JHUB-3 (abcomoTHas IOrpell-
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HOCTh +5 % B AMamna3oHe Temmneparyp 5...35 °C), a TaKXe aBTOMa-
THYCCKNEC HENMPEPHIBHO AEWCTBYWOI[HE THUTPOMETpPH
«BonHa-1M» (abGcomoTHast norpemHocth +1,5 % B IMAnNa3oHe TeMIie-
patyp 0...60 °C). UyBCTBUTETBHEIM MEMEHTOM TepMoBiaromepa TB-2
SIBJIACTCS IUVICHOYHBIN XJTOPUMCTOUTUEBBII BIArOYyBCTBUTEIbHLII 3)Te-
MEHT COPOUMOHHOTO THMMA, COTIPOTHBIEHME KOTOPOTO M3MEHHAETCH B
3aBMCUMOCTH OT OTHOCHMTEJBbHOI BITaXHOCTH Bo3myxa. JIsi KOM-
TICHCAlWKA 3aBUCHMOCTH CONIPOTUBICHHUS BIaTOYYBCTBHUTEILHOTO 371e-
MCHTa OT TEMIIEPATYPBI TIOCIENOBATENBHO C HUM BKIIIOYEHHI 1BA TEPMO-
pesucropa.

B kauecTBe yyBCTBHUTENLHOTO 3MEMEHTA rurpoMerpa «BomHa-1M»
UICTIONB3YETCA MbE30JICKTPUYECKHA PE30HATOD, TTOKPHITHIH CII0EM THT-
pockomuyeckoro Bemectsa. [IpuHiun neiicrBus npubopa 0CHOBAH Ha
M3MCPECHUH U3MEHEHUS YaCTOTHl KoNMeBaHUi pe30HAaTOpa B Pe3Y/IbTaTe
COpOLMH BJIaTH IUIEHKO, HAHECEHHOH HA €T0 TIOBEPXHOCTb.

10.3. Npubopbl 1 cpeacTBa KOHTPONA HANUYNSA BPEAHBIX
BeLlecTB 1 Nbinu B BO3ayXe

TIpu XOHTpONE BO3YIIHOM CPEbI Ha CONepKAHME BPEAHBIX BEMIECTR
TIPUMEHSIOT DA3IMYHBIE METOAbL: MabGopaTopHble, HHIMKALUOHHEE,
9KCIIPECCHEIE, MHCTPYMEHTAJILHELIE,

Jlabopamoprsie Memods: BAIOT BO3ZMOXHOCTL TOYHO OIPEAETUTH MUK-
POKOJIMCCTBA TOKCHMYHBIX BEILECTB B BO3IOYXE, HO MPH 9TOM TPeGYIOT
SHaYMTEBHOTO BPEMEHHM M IIPUMEHSIOTCS, TIIABHBIM 06pa3oM, B HC-
CIIEA0BATENLCKHX paboTax.

Nt Ka4eCTBEHHOTO M KOMMYECTBEHHOTO aHATM3A OPTAHMYECKHX 1
HCOPTaHMIECKHX Ta3000Pa3HbIX cMeceil B 1a6OpaTOPHBIX YCIOBHUSIX MO-
XET ObITb HCMONB30BAH, HANIPUMED, YHUBEPCATbHBIN Xpomarorpad
«broxpom-1». B OCHOBY NIpHHUMMNA AEHCTBUSL nipubopa HONOXEH Xpo-
MaTorpauIeCKuii METOZ, KOTOPHIN 3aKIIOYaeTCs B pasfic/leHHH Be-
IIECTB B NMOTOKE Ta30HOCUTEA.

Huourayuonnvte memods: oTTM4aloTCs MPOCTOTOHN, C UX TIOMOILBIO
MOXHO GBICTPO MPOM3BOAUTD KAYECTBEHHBIE ONPEACTCHUA. Hanpumep,
GyMaxKa, MPONMUTAHHAS YKCYCHOKMCIIHIM CBHHLIOM, YEpHEET B IIpH-
CYTCTBHH CIIC0B CEPOBOAOPOAA; OyMaXKa, MPONMTAHHAS TapaniMe-
TWIAMMHOOEH3aIbieTHIIOM (6ymaxkka TIpokodreBa), KpacHeeT B mpu-
CYTCTBMM CENOB docreHa u T. 1. MHIMKAUMOHHEIE METOIBI TIPUMEHSA-
I0TCA, KOTJIa HEXENATEIbHO TIPHCYTCTBIE TOKCHUHBIX BEIIECTB NAXKe B
OYCHb MAJIbIX KOHLUECHTPAUUAX, a TIPU UX HATHYMH TpeGyIOTCS 0Co0bIe
CPOYHbBIE MepHl (ITYCK aBapMIHON BEHTIALMM, HETpalu3aums 3ara-
30BaHHOTO yYacTKa, MPUMEHCHUE CPENCTB MHIMBHAYAJIBHON 3aiUThI
1 1ip.). KonuuecTBeHHBIE OnpeieleHUst TOKCHYHBIX BEIECTB B BO3MyXe

TIpH NTOMOIIMY WHIMKALIMOHHBIX METOJIOB MOXHO TMPONU3BECTU TOJIBKO
OPHUEHTHUPOBOYHO.
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B npakTH4ecKoi AesITENbHOCTH IS TIPOBEACHUA 3xcnpeccubleMBeZ:g-

06 XMMIUECKOTO aHaNM3a MCIIONB3YIOT MEPEHOCHBIE VH -

2aJILHbIC razoaHanusarops YI-1, VI-2, VI'-3, I'X-4, TX-5,

I'X-6, TX-CO-5, pyAHUYHH A MHAUKATOP H ApyrHe NpUOOPHL.

K HUM npuiaraoT Habopbl HHAMKATOPHBIX TPYOOK, PEaKTUBHOM Oy-
Maru, CHelHAIbHbIE PACTBOPH CO CTAHIAPTHBIMH IIKAIAMH.

TIpWHLAT AefiCTBHA IIMPOKO MPUMEHSIEMOro Ta3oaHanmusatopa YI-3
OCHOBAH Ha MPOTATMBAHUM Ye€Pe3 HHIUKATOPHYIO TPYOKY CTPOTO OIpeae-
NeHHoro 00beMa HccreayeMoro Bo3myxa, [Tobymurenem pacxona Bo3myXa
ABIIIETCS PE3HHOBBIN CHILGMOH, paCTATMBAEMBIA npymmoi;i. O0BeM BO3-
JyXa 3ajiaeTcst mo Kane mpubopa B auanasoHe 0...400 cm® myTeM usme-
pEHMs yIIa roBopoTta GapabaHa, Ha KOTOPbI HATATHBAIOTCA JiBa TPOCH-
Ka, COeTMHEHHBIX ¢ TTOABWXHBIM KOHLIOM cWik(oHa. LleHa omHoro aee-
HUS WKaTE Tpubopa 10 cm3. TTo wimHe OKpaIieHHOTO CTOIOMKA MOPOIIKa
B MHIMKATOPHOH TpyOKe CYIAT O KOHUEHTpAallMM aHATU3UPpYyeMOTo rasa
(mapa) B Bosmyxe. I'asoaHayimsarop YI-3 mMmeer HeGonmpluMe pasMepHl
(204 x 104 x 94 mM) 1 Maccy (1,7 KT), TPOCT ¥ YA06¢H B 00paLICHUH.

HauGonee coBEpIIEHHBIMH SBISIIOTCS UHCIMPYMEHMANbHbIE Memoodb.
KOHTPOJA 3aTa30BaHHOCTH BO3AYILIHOM Cpendl, BBINOTHAEMBIE C TIO-
MOIIIbIO T430aHAIM3aTOPOB 1 TA30CUTHAIA3ATOPOB, IPUHLIMI ACHCTBHS
KOTODHIX OCHOBaH Ha (OTOKOTOPUMETPHYECKOM, TEPMOXHMHUYCCKOM,
HMOHM3AIIMOHHOM, SMUCCHOHHOM, KYJTOHOMETPUYECKOM U JPYTHX CITO-
cobax aHanmu3a.

Pa3nuyaloT aBTOMaTUYECKHE Ta30aHATIM3aTOPH M Ta30aHaIN3aToPhI
TIEPHOAMYECKOTO AEHCTBHSL. ABTOMATIYCCKHE Ta30aHAU3TOPbI OCYLLIC-
CTBJIAIOT OOBIYHO HENPEPBIBHYIO PETHCTPALIMIO YPOBHA 3dTa30BaHHO-
CTH, BBIIABasi PE3yNbTaThHl Ha Oymare.

TazocHrHaIM34aTOPEl HACTPAUBAIOT Ha ONPEAETIEHHBIN YPOBEHD 3a-
razoBanHocTH (ITJK, B3pniBoOnacHOE COACPXAHME rasa Ip.), pa
JIOCTYDKEHUH KOTOPOTO OHM A3lOT CBETOBOM MJIH 3BYKOBOWM CHTHAJL.

Ha npakTrke HCIIONBL3YIOT LOCTATOYHO MHOTO NMPHOOPOB, paccyu-
TAHHBIX Ha OTIpEeIeHIE PAa3IMYHBIX XMMIIecKHX BeiecTs. K HuM cire-
ayer otHecty: OJI-5501M (yHUBepcabHBIH TazoaHamisatop); TX-2104,
IIT-1, T-COM, «[Mautagu-2»; ®J 2106 (oxucy yrnepona); I'CP-3
(docren); PK-560, DJI 6602 (ceposonopon); UKPII-4504 (pryTs);
@®KF-3, ®JI 6201 (xaop); PIU-1E, 2, 3, 4 (cepoyrmepon); PK-450,
OJI 4504 (oxmcan azora); [TIK-1 (cepHuctHii ra3); «[amma-1», «Cur-
Ma-1» (opraHmueckue Belectsa) U ap. Iomydrim pacnpoctpaHeHHE Ta3o-
CUTHAIM3aTOPH B3pbIBOONACHLIX ra3oB W mapos: [ITP2M1, UBII-1,
CBK-3M1, UBK-1, IIMB-1, I'b-3, CTX-5Y¥4, CTX-6, TX-2102
(2104), TUK-1 u 1p. :

Jlenrounble doromeTpbl TMna ®JI ABmss0TCA CTAallMOHApPHBIMU aB-
TOMATUYECKUMH [MOKA3bIBAIOIIMMHA W CaMOIMIUYIIMMH NMPUOOPaMH,
NpeAHA3HAYEHHBIMA IS HENPEPHIBHOTO M3MEPEHMSA B LMKIHIECKOM
pexXrMe MHKPOKOHIIEHTpaluit okucH yriaepona (PJI 2106), asyokucu
asota (DJI 4504), xmopa (PJ1 6201), cepoomopona (PJI 6602), dpe-
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I]-‘nc. 10.8. T'a30Bas cxeMa YHHBEPCATBHOTO IEHTOYHOTO doromerpa OJI 5501M:
— DeaKkuMoHHas KaMepa; 2 — neHTa; 3 — poraMerp; 4 — ;
i ; H ; mpoccens; S5, 6, 9 —
$unLTpEI; 7 — noGymHTENs pacxona; & — 3anopHO-PETryANPYIOIUHIA BEHTIIL

oHa (PJI 6803), IBYOKHCH a30Ta, CEPHUCTOrO AHTHAPHMIA, AMMHAKA
rmllzasmirmpa'ra, 030Ha M apyrux rasos (DJI 5501M). ,
OHCTPYKTHBHO YHHBEPCAaNbHBIH NEHTOYHBH QoTO
MeTp @J 5501M mMeeT rasosyio, 3IEKTPHUECKYIO A
e o . KTpH4ec ¥ KHMHeMaTHhye-
I'azoBast cxema (pric. 10.8) BKmouaeT B cebsi:
. 10. . peaKIMOHHYIO Kamepy 1
C MOIDKMMHBIM YCTPOMCTBOM, B KOTODOIA IIPOMCXOIMT ob6paboTka I'aggM
JTIEHTBI 2, CMOYEHHOM MHINKATOPHBIM COCTABOM; TIOGY/IHTENb pacxoma 7
AJIs1 TIPOCACHBAHUS] aHANM3UPYEMO# ra30Bo cMecH Yepe3 IIpubop; po-

TaMeTp 3 s KOHTPOJIA KOMMYECTBA MPOCACKIBAEMOro rasa; XxuMHuuec- -

KUH 5 ¥ KOHTPONBHBINA 6 QWIBTPHI IS 3aIMTH MOGYIHTENs pacxona "
peryaupyromero apoccens 4. B ¢poromerpe npenycMorpeHa GaitnacHast
T'a30Bas JINHUA C KOHTPOIBHBIM (QUIBTPOM 9 M 3aITOPHO-PETYAMPYIO-
MM BEHTWIEM & JUIS PEryIMPOBAHHS PACcXOAa Ta30BOI CMECH.

B snextpiyeckyio cxemy ¢poToMeTpa BXOIST: [ATYMK: 610K MUTAHIST
BCTIOMOTATe/IbHBIX YCTPOHCTB; MEKTPOHHBIN CAaMOIMILYIIKIA IPHGOp.

. Kunematnyeckas cxema ¢oToMeTpa obecrieynBaeT TpebyeMyto Io-
CITeOBATENLHOCTD PaGOTBI OCHOBHBIX YTOB NMPUGOPa ¢ MTOMOLIBIO IPO-
TPaMMHOTO MEXaHW3Ma.

DOTOMETP BHITYCKAIOT B MbLIE3AIHLICHHOM, OPHIBro3alnMILEeHHOM
B3PRIBO3AHIMIIIEHHOM M MCKPOGE30MacHOM WCIONHeHusx. [Ipemersr
V3MEpsIeMBIX KOHUIEHTpauui: Metad 0...3 %; Boxopon — 0...2 %; yrie-
KUCHbli ras — 0...1 %. S

3aneieHHOCTD BO3AyXa OLECHWBAIOT KOMTUYECTBOM IThUIM B MHJ/UTH-

3
rpamMmax Ha 1 M° Bo3ayxa. I3MepsIioT KOHUEHTPAIMIO TTBUTH, €€ IUCIIepC-

HOCTb ¥ COCTaB. HJ’[}I TNIPOMBILIBIEHHO-CAHHTAPHOTO aHAIN3a Yalle BCEro

HCITOMB3YIOT BECOBOM CITOCOO ITPU OLEHKE 3aIbUIeHHOCTH. [ BEIde-

JICHUA ITHUTM M3 BO3/IyXa IIPUMEHSIOT CIICAYIONE METOXE:
acnupayuoHKbIi — OCHOBAH Ha IPOCACHIBAHUH BO3IyXa yepe3s GuibT-

PBI (M3 CTEKISTHHOM WJIN XJTOTTYAaTOOYMAaKHOMN BaTHl, TKAHU U AP.) A

4epe3 XUAKOCTH (BOLY, Macha); '
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cedumMeHmayuorHblll — OCHOBAH Ha €CTCCTBEHHOM OCEJaHWH MbLIN
Ha CTeXJIIHHBIe TUIaCTWHKH Wiy Oanku. Ilocme ocemaHus MBUTH pac-
CYMTBIBAIOT €€ Maccy Ha 1 M? MOBEPXHOCTH;

nexmpooca¥cdenus — 3aAKIMOIAETCH B CO3IaHMH IOJSL BBICOKOTO
HaIIPSDKCHUSI, B KOTOPOM TTBUIEBEIE YACTHLIBI JNMEKTPU3YIOTCH U NPT~
TMBAIOTCH 3aTeM K IEKTpOAaM.

Tipu6op KOHTPONS 3aNBIJIEHHOCTH BO31AYyXa TIK3B-906
NperHAa3sHayeH Ui ONEePaTHBHOTO M3MepEHMs 3albUICHHOCTH ITOMe-
LWIEHWH, OUCIEPCHOTO aHanW3a ITOPOIIKOB, a3po30Jeil U KOHTPONA
¢wIsTpoB. Ero NCMomp3yoT B MPHOGOPOCTPOCHUH, NEKTPOHHOMN W X~
MiT4ecKOi IPOMBIIIUICHHOCTH, ITOPOIIKOBOM METaJLTyPruH, OMOJIOTHH,
MeauuMHe, hapmakonorud. OH IO3BONAET U3MEPSITh KOHUEHTPALMIO
TBEPABIX JACTHIL UM B eIMHHIE 00beMa MOMELIEHHA U pa3Mep B3BC-
meHHHIX B Bo3ayxe yactuil ot 0,3 no 100 MKM B ceMM pasMEPHBIX IH-
arazoHax. VHAMKAIMs pe3yIbTaToB U3MepeHust — nndposast. Pacxon
Boaoyxa cocrasmsier (110,1) n/MHH.

ABTOMAaTHU3MpOBaHHAs CACTeMa KOHTPONA YHCTO-
To Bo3ayxa M rasoB (ACKYBI) npeaHasHaueHa QI KOHTPOJIS
(PAKIIMOHHOTO COCTapa AMCIIEPCHOM (a3bl asposoneil. OHa COCTOMT U3
BBIYMC/IUTEIFHOTO KOMIDIEKCA, TIyJbTa YIIPaBICHHS, NaTYMKOB CUET-
HOIl KOHLIEHTpaIM¥ a3po3oisi U obecreunBaeT MOJIHYI0 aBToMaTh3a-
LHMIO Mporecca H3MEPeHMs.

ITo cpaBHEHHIO C 3apyOeXHBIMH aHAIOraMM CHCTEMa MMEET pac-
IIMpeHHbBIE QYHKIMOHATBHEIE BO3MOXHOCTH 33 CYET OTHOBPEMCHHOTO
omnpezeieHHsl TO(QPaKIIMOHHOTO COCTaBa a3po30Ns M €To MaccoBOM
KOHLIEHTpALIVH.

Bpems nyukia u3MepeHuss — He Gosee 5 MUH; IMAma3soHbl M3Mepsi-
eMBIX yacTHy asposonsa — 0,5...1,1...2,2...5, 5... 10, 10...25, 25...40,
40...80 1 G6omee 80 MKM;, THAaa3oH M3MEPACMEBIX MACCOBBIX KOHIICHT-
pamit — 0,001 ... 100 Mr/m>.

10.4. Mpn6opbl ANA N3MEPEHUA TENNOBbLIX
norepb

B mpouecce akciUtyatanuy o6opyIOBaHWsI CHCTEM OTOIUICHMA,
BEHTWIALMY ¥ KOHINLMOHHPOBAHNSA HEOOXONMMO CIIENTH 33 COCTO-
SSHUEM ero u3oasuny. HapylieHye U30MaiMy IPUBOINT K 3HATHTEb-
HEIM MOTEPAM TEIUIOTHI.

st onpeneeHus TETIOBBIX TOTEPh Y€PE3 U3OMALHIO o0opyIoBaHMs
¥ TEIUIONPOBOIOB IPUMEHSTIOT U3MEPHUTENb TEMNOBHX NOTEPH
HTII-6 (puc. 10.9).

TMpu6op UTII-6 npenHasHayeH Ui HEMOCPEACTBEHHBIX H3MEPEHH
JIOKATBHBIX TIOTEPb TEIUIOTH, YHOCMMOM 3a CYeT CBOOOXHOM KOHBEK-
MM ¥ MTYYCHUSI B OKPYXKAIOIIYIO Cpefly uyepe3 TeIUIOBYIO M30JIALMIO
TeIUIOUCITIONE3YIOUIErO 0GOPYNOBaHKs W TPYOOIIPOBOIOB.
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Pruc. 10.9. UsmepuTesn TeMmoBhx noteps UTTI-6;

a — oBIKUi BUA; 6 — cxema npu6opa; 4 — AartauK; B — xiapumueiii TIEPEKITIOYATEND;
Ry, ..., Ry — pesucropsr; mA — MUIIHAMIIEpMETP

Tlpenensr U3MEPEHHs! TUIOTHOCTH TEILIOBBIX IIOTOKOB IpUGOpoOM
HTII-6: 0...1000; 0...2000; 0... 5000 Br/m? n1pu neHe getemus IIKATEL
CooTBeTCTBEHHO 20; 40; 100 Br/M2.

IIpuGop paGoTaeT pu OTHOCHTENBHOM BIIAXHOCTH BO3yxa a0 80 %
TEMNEpaType OKpYXaloiero Bo3ayxa oT —30 xo +50 °C u TeMIICpaTypé
TIOBCPXHOCTH KOHTPONHPYEMO#H M30msIMU 10 +80 °C.

HeitcTBre NpuGopa OCHOBAHO HA SRIEHKHK TEPMOVIEKTPHUYECKOIO
a¢dexTa, BOZHMKAIOLIETO B AaTIHKe TIPH. IPOXOXACHUH YEpe3 Hero
TEIUIOBOTO MOTOKA. JIaTYMK TEIUIOBOrO IMOTOKA NPEACTABIIET COBOM
Gatapero u3 GOMBIUIOTO YHCIIA TOCEIOBATEIBHO COCAMHEHHEBIX JIEMEH-~

Puc. 10.10. AxtunOMeTp:
@ — BHA CTIepeu; 6 — BHA C3a1H (TIPUEMHHK AKTHHOMETpA)
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ToB. TeIUIOBO# MOTOK, MPOHM3HIBAs JATYMK, BO3OYXAaeT B LelH IIPU-
60pa TEPMO3JEKTPHUECKNI TOK, JUHEHAHO 3aBHUCAIUMI OT TUIOTHOCTH
TEIUVIOBOTO IOTOKA.

Pa3sHOBUAHOCTEIO MIPpHOOPOB, U3IMEPAIONIX WHTEHCUBHOCTD TEILIO-
BOTO MTYYECHHUS, ABIAIOTCd aKTHHOME TP Bl PasIMyHON KOHCTPYK-
uMH. eficTBHE UX OCHOBAHO HAa TIONIOHICHUM JYYMCTONH SHCPIMHU H
MpeBpallcHKEH €€ B TEIUIOTY, KOTMYECTBO KOTOPOM PETUCTPHPYETCH Pas-
JMYHBIMYA CITOCOOaMM.

HawuGonsilee pacpocTpaHeHUE MOMYYWIH aKTHHOMETPHI, IPUHIIMIT
JeficTBUA KoTophix, KaX U y UTII-6, ocHOBaH Ha TepMO3TEKTpHYE-
ckoM addexre (puc. 10.10). B xavecTBe npHeMHUKA TEILTOBOIO U3/TYYe-
Husl B Nprbope MCIOMb30BaHA TEPMOVIEKTPUYECKas Garapess B BUIC
psifia TepMOITIap, COGMIMHEHHBIX MeXIy co00il MOCAeI0BaTENBHO, MIPH-
YyeM IMOJIOXKUTEIBHBIC CIIal TepMOIap NMPUCOSAUHEHEI K TUIACTHHAM,
ONMU3KKM TI0 CBOMCTBaM K aOCOMIOTHO YEPHOMY TeJy, a OTpULIATENb-
HBIE — K IUTACTHHAM C BBICOKOM OTpaXaTelbHOM criocobHocThIo. [Ipn
BO3AEVMCTBHU TEIUIOBOTO M3TYYCHUsI YEpHBIC IUIACTUHBEI UHTCHCHBHO
HATPEBAIOTCS M B I[eN BOSHUKAET MEKTPHYECKHI TOK, H3MEPSICMBIit
TaTbBAHOMETPOM, LKA KOTOPOro OTTpajyMpOBaHa B EAMHHMIAX TEIl-
JIOBOH paTHalMH.

KoHTponbHbie BONPOChi

1. Kakue tpeGOBaHHS IIPEIBSBISAIOT K KOHTPOIIO NapaMeTpoB MHKPOKIIH-
Mmara?

2. Kakue uaMepuTenbHble NPUOODPHI MCIIONB3YIOT B CHCTEMAaX OTOIUICHUS,
BEHTWISILHK ¥ KOHAMLMOHHPOBAHMSA?

3. Kaxk yctpoeH M Kax pafoTaer TepMoaHeMOoMeTp?

4, Kax ycTpoeH M Kax paboTaeT acIiMpaiMOHHBbIM ricuxpoMerp?

5. KaxumMy MeTOAaMM KOHTPOJHPYIOT BOINYIIHYIO Cpely Ha cCOoaepXaHHe
BpEeIHBIX BellecTB?

6. Kakue THIIbI ra30aHanM3aTOPOB BhI 3HAETE M KAKOB ITPHHIIMIT MX paboThI?

7. Kak olleHMBaIOT 3aNbLTEHHOCT BO30yXa?

8. C xaKoil HeJBl MPON3BOIAT PeTryIPHOE M3MEPEHHE TEILIOBBIX ITOTEPh
TEIUIOMCIIONB3YIONIEr0 0GOPYAOBaHKS M TETUIOBBIX ceTei?

9. Ilnst yero npearasHaded npuGop UTTI-67

10. KakoB npyHIMI AeHCTBUA aKTHHOMeTpa?



Fnasa 11

BOMPOCbI 3HEPIFOCBEPEXEHUSA
NMPU NPOEKTUPOBAHUM U 3KCMAYATALIUK
CUCTEM OTOMNEHUA, BEHTUNSALMA
N KOHOUWWMOHUPOBAHUA

11.1. TexHUKO-3KOHOMMYeECKUe U CaHUTapHO-rMrMeHuvYecKue
Tpe6oBaHUA K UCMONL3OBAHUIO TENNOBLIX BTOPUMHbIX
3HepreTU4eCKUx pecypcos

IIpy TIPOEKTHUPOBAHUK M SKCIUTYaTALUM CUCTEM OTOILICHHMS, BeH-
THIISIMM ¥ KOHTHIIHOHKPOBAHHS CIIEAYET NPEAyCMaTPHBATD Mep’onpn-
ATHA, 06eCeunBaOLIMe MAKCHMANIBHOE HCTIONB30BAHME TETLIOBBIX BTO-
PHYHBIX 3HEPreTHYECKUX pecypcos (BOP): sosnyxa, ynansemoro cu-
CTEMaMH 001Ie0OMEHHOM BEHTH/IAMM ¥ MECTHBIX OTCOCOB: TEIUIO- W
XONONOHOCHUTENEH, PUTOAHBIX ISl OTOTLICHMUS, BCHTHJIHI.[I:II/I U KOH-
JUITHOHHUPOBAHHS.

LienecooGpasHocTs ucHonb3opanuss BOP JUIS OTOIUIEHUSI, BEHTH-
JSIMA WK KOHAMLMOHMPOBAHMS, BHIGOP CXeM YTHIM3ALNH ’,I‘el'UIOTbI
(xonona), TenMOYTHIM3AMOHHOTO 00OpYIOBaHHA M TEIUIOHACOCHBIX
YCTaHOBOK JOJDKHEI OBITH 0GOCHOBaHBI TEXHHMKO-3KOHOMWYECKUME pac-
IeTAMH € YYETOM HEPaBHOMEPHOCTH IOCTYIUTeHUS BOP U Temtomo-
Tpeﬁngmm B cucteMax. ITpy paBHOI SKOHOMHYHOCTH TIPOEKTHBIX pe-
IIeHHH (B nipenenax +5 % 1o mpHBEJEHHBIM 3aTparam) cienyeT BLIOU-
PaTh TO M3 HUX, KOTOpOe obecTieunBaeT GOJBILYIO 9KOHOMMIO TOIUTHBA.

KOHLEHTpanys BPeHEIX BELIECTB B IPUTOYHOM BO3IyXe TIPH HC-
TIOJIb30BAHMH TETUTOTH (X0J04a) BDP He nomkHa npeBBmIaTh yKasaH-
HOIi B mofipasy,. 6.3.

B B031yX0-BO3AYMIHEIX 1 rA30BO3NYILHBIX TEIUTOYTHIIU3aTOPaX B Me-
CTaX TPHCOCAHHEHUS BO3MYXOBOLOB CIEAYET OOECTIEYUBATD NABJIEHHE
NPUTOYHOTO BO3/YXa OOJibILE JABICHUS YAANAEMOTO BO3IYXA WIH Ia3a
ITpu 3T0M MaKCHMaNbHAsA PA3HOCTb NABEHUIT He JO/DKHA npesmma'n;
SHAYEHUS, NOMYCTUMOTO IO TEXHHYECKUM YCIOBHUSAM HA TEIUIOYTHIIU-
3aIHOHHOE 000pynOBaHKE.

[t HarpeBaHusl (OXIAXAEHHS) TIPUTOYHOTO BO3IyXa B BO3AYXO-
BOJIYIIHBIX TEMIOYTHIIM3ATOPaX (2 TAKXKE B TEIUIOYTHIN3aTOpAX Ha Gase
TETUIOBBIX TPY0) HENB3s UCITONB30BATh BO3AYX:

U3 moMeleH! i KaTeropuit A u b (momyckaeTcst HCTionb30BaTh BO3-
JyX U3 HOM(EmeHni?I Kateropuii A u b 11 HarpepaHus Bo3myxa 3THX Xe
TIOMCINCHUH TIDH NPHMMEHEHHN O0GOPYNOBAHHUSI CHCTEM BO B3DHBO3a-
LIHAIEHHOM HCTIONHEHUH);

U3 CHCTEMBI MECTHBIX OTCOCOB B3PBIBOOTIACHBIX CMeCEi WK BO3IY-
Xa, CONEPXAIIETr0 BPEHbIE BEIECTBA 1-T0 KiIacca OMACHOCTH (HOIyc-
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KaeTcsl HCITOMb30BAaHHKE BO3MyXa M3 CHCTEM MECTHRIX OTCOCOB HEB3DBI-
BOOMACHBIX TBUIEBO3AYLIHEIX CMECEH TIOCNE UX OYMCTKH OT MBUTH);

colepXKaLMi 0CAXIAIOIHECs WM KOHASHCUPYIOLIMECT Ha TEIo-
OGMEHHBIX TIOBEPXHOCTSIX BPEIHBIE BELIECTBA 1-TO ¥ 2-T0 KJIaCCOB Onac-
HOCTH WM UMEIOUIUH Pe3KO BRIPDAXECHHEIE HETIPUATHERIE 3aTIaxy,

coaepXaliuit GoNe3HETBOPHBIe GAKTEPHH, BUPYCHI, rpu6Ku B OIac-
HEIX KOHLEHTPALIMAX, YCTAHABIHBAeMbIX I'OCKOMCaHITMIHAN30POM
Poccuu.

JIna HarpeBaHus (OXJTaXAEHMS) TMPHUTOYHOTO BO3IYXa B KOHTaKT-
HBIX TEIUIOYTHIA3aTOPaX (KaMepax OPOIIEHUS | T. 1.} CIeAyeT UCTIONb-
30BaTh BOAY MMTHEBOTO KauecTBa MIIKM BOAHBIC PacTBOPBI, HE COAEpXkKa-
LI(HE BPeIHBIX BEUIECTB. _

Ipy MCMONB30BAHUM TEIUIOTHI (X0JI042) BEHTWISAIIHOHHOTO BO3IY-~
Xa, COIEPXKANIETO OCAKMAIOLMECS TILUTH M a3pO30/IH, CIEAYET TIPeay-
CMaTpUBATh OYMCTKY BO3IYXa 0 KOHIIEHTPALM, JOMYCTHMBIX IO TeX-
HUYECKUM YCJIOBUSAM Ha TETUIOYTIIM3ALMOHHOE 000PYAOBaHHE, a TaK-
Xe OUMCTKY TEIUI00OGMEHHBIX TIOBEPXHOCTEH 000PYHOBaHHUS OT 3arps3-
HEHHIA.

11.2. Ucnonb3oBaHue HU3KOTeMNepPaTypHOM BOAbI
ONA TennoBNaXXHOCTHOW 06paboTku MPUTOYHOro BO3AyXa

B Hacrositee BpeMs pa3paboTaH P/ allliapaToB Uil TEIUIOBIAXHO-
CTHOI 06pabOTKH IIPUTOYHOTO BO3YXa, B KOTOPBIX HCTIONB3YIOT HU3-
KOTIOTEHIIHAIBHBIN TETUIOHOCUTENb (BOAY) TEMITEPATYPOH 40...60°C.
KOHCTPYKTHBHBIE OCOOEHHOCTH 3THX YTHIU3ALIMOHHBIX aNTiapaToB pac-
CMOTPEHBI HIIXKE.

Kamepa ¢ BOJIHHCTONAPA/LIEILHOIM 0pomiaeMoii Hacaakoi (pHC. 11.1)
IIO3BOJISIET MCIIONB30BATh TEIUIOTY OTOPOCHOH BOABI TEMIIEPATYPOi
40...60 °C mis HarpeBaHMs M YBJIAXHEHUS IIPUTOYHOIO BO3IyXa, CHHU-
asi TEM CAMBIM TTOTPeOHOCTH TIPEATIPHATHI B TOTUTMBE Ha HYX/Ibl 0OTO-
IUTEHUS ¥ BEHTWISILU Y.

Kamepa COCTOMT U3 CNIEAYIOUIMX YacTeil: MeTA/UTIECKOro Kopmyca 1,
COBMELIEHHOTO C TIOJJIOHOM J 1S cOopa CTeKalome BOBI; BOJIHUCTO-
TIApAUIENBHOM OPOILaeMOit HACAIKH, COCTOSIIIEN U3 YETRIPEX KacceT 3,
3aMTOJIHEHHBIX BEPTUKAIBHO PACTIONIOXCHHBIMM acOeCTOLIEMEHTHBIMH
BOJTHUCTEIMM JIACTaMH (IIH(EpPOM); BOAOPACTIPEAETHTEIBHOTO YCTPOM-
cTBa — KOJUIeKTOpa 2.

TIpuHLMIT paGOTH KAMEPHI 3aKITioUaeTes B ceayioueM. O6padaThiba-
€MBIil BO3AYX JBMXETCA B TOPM3OHTAJIBHOM HANpPABJIEHHUM IO BOJIHO-
0BpasHBIM LIEJEBUAHBIM KaHalaM, 00pa3oBaHHBIM CTEHKaMH JIUCTOB,
BCTYIasi TIPM 3TOM B KOHTAKT C BOJIOM, CTEKAIOLIEH TI0 CTEHKaM KaHa-
JIOB B TIOAIOH. BoJIHMCTOIIApa/UiebHAsl HacalKa OJHOBPEMEHHO BhHI-
noTHsIeT GYHKLIMH TEIIOOOMEHHMKA H OPOIIAeMOro KaILIey/I0BUTENS,
B CBSI3H C UeM OTIafaeT HAZOGHOCTh B YCTPOMCTBE TIOCNenHero. B pe-
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/1 3YNBTaTE 3TOT0 MOXHO YMEHBIUNTE
pa3Mephl KaMephl M ee a3poaHHa-
Z MHYECKOE COMPOTHBIIEHUE.
7 CnapanbHpiii NIEHOYHO-KOH-
TAKTHBIH BeHTHJIANMOHHDIN arperar
ACK-10 (puc. 11.2) npegHa3HaueH
IUTSL TETUI0BJIAXHOCTHOM 06paGoT-
P73 KU M TPaHCTIOPTHPOBAHHSI TPUTOY-
HOT'0 BEHTHJISIMOHHOTO BO3AyXa C
HUCIOTb30BAHUEM HM3KOTEMITEPA-
TypHO# (40...60 °C) BOxIBI 3aKpBI-
ThIX CHCTEM OXJTAXAEHHSA TEXHONIO-
THYECKOIo 000pyIOBaHUSI IIPETIPH-
SITHH. Arperat NpoH3BOIMT Harpe-

(=]
- BaHMe, OXJTaXAeHHE, YRIaXHEHHE,
\\ 4 OYHMCTKY BO3IyXa OT IbUIM H TPaHC-
s IOPTUPOBKY €r0 MOTPeOUTEITIO.

IIpuHnun neiictBus arperara

Puc. 11.1. KaMepa ¢ Bonnucro-napan-  cleayromuii. Bosmyx, 3acachiBa-

JIENILHOWM OpOILIaeMOil HacaKOI: €MBIi Yepe3 maTpy6ok 11 meHTpo-

1 — xopnye; 2 — KostekTop [t paszawk  OEXKHBLIM KOJIECOM 4, HATHETAaeTCs

BOAbI; 3 — KacceTsl; 4 — BEIXOZHOM nar- B KAHAJIBI, 06pa3oBaHHbIE CIIMpaie-

pybok; 5 — mopmon BHIHBIMH IUIEHKOHECYIIMMH IUIa-

5 CTHMHaMU 9, rhe, BcTymass B KOH-

TAKT CO CTEKAIOLIEH 110 CTEHKaM KaHAJIoB BOJOH, mpuoGpeTaer Tpeby-

€MBIE MapaMeTphbl (TEMITEPATYPY M BIIAXHOCTh). O6pabOTaHHbII BO3IYX

TIPOXOIUT CITHPAJIEBUAHBIM KOpITyC ] M 4yepe3 maTpy6ok /0 Harmpapms-
€1Cco IMOTpeOUTEITIO.

Boga uepes mepdoprpoBaHHbIit pa3gaTo4HBI KOJIeKTOp 3 ITOCTY-
[TaeT Ha BOAOpACIPENETUTENbHbIA CIIol 2, MpocaduBaeTcs Yepe3 Hero
H CTCKAET MO IUICHKOHECYIINUM IUIACTUHAM B IIOIIOH 6, a 3aTeM yIamsi-
€TCsl Yepe3 CIMBHOI maTpybok 7.

Puc. 11.2. CiMpanm:HbIi InieHOYHO-KoH-
TaKTHBIH BEHTWISLMOHHSBIM arperart
ACK-10:

1 — gopmyc; 2 — BogopachpeeUTeNb-
Hblik cloil; 3 — BojopasnaomMit KOLIEK-
i ,_,,,)‘ diid TOp; 4 — LEHTPOGEXKHOE KONeco; 5 — BOgO-
MOABOAAIIME NaTpy6oK; 6 — monuox; 7 —
CNUBHOM NatpyGoK; & — 3MEKTPOABUrATEID,

6§ 9— ILUIEHKOHecylIMe IIACTHHKY, 0 — BEI-
XJIOTIHOH nartpy6ox; 11 — soagyxozabop-

HEI naTpyooK

th & W o o~

1

I

Puc. 11.3. POTOpHBIi BEeHTHWISLIMOHHBIA T
arperat APB-10:
1 — cnuBHOM WTYLICP; 2 — KOPIIyC arpe- 61
rata; 3 — KOHTAKTHHIH TEeTUI0OOMEHHUK;
4 — nepdopUpPOBAHHLIA TPYGONPOBOL; 5 — 5| €
BeHTHIATOD, 6 — Kanopudep; 7 — BO3-  of ~
Iyx03aGopHBIl maTpybok; & — Karueyno- § 4 T
BUTEINE, 9 — MOMIOH 3 7
] i -
1 i -
k < }
9 2800 §

Arperar ACK-10 MoXeT MpUMEHATBCS He TONBbKO Ul YTHIM3aUUU
TEIUTOTH OTGPOCHOI BOABI, HO M B CUCTEMAX MIPUTOYHOH BEHTHIIALIMHK
C MCHONB30BaHHEM TEIUIOTRI TOpsSYeil BOABI U3 CHCTEMEI FOPSTIETO BOIO-
CHa0XeHHs WM OTOIUIEHH.

TTpoM3BOIUTENBHOCTh arperaTa 1o BO3MYXY COCTaBJISET 9300 M*/4;
MHHHMANBHAS TEMMeparypa BO3OyXd, IOCTYMAIOIIEro B arperart, co-
crappsieT —10 °C, MakcuManbHas TeMIleparypa BO3IyXa Ha BHIXONE U3
arperata cocrasiser 30 °C.

PoTopHbIi 1eATOIHO-KOATAKTHBIH BEHTHIAUMOHHbIH arperar APB-10
(puc. 11.3) npexHasHa4eH Ui TEIUIOBIAXHOCTHOM 06paboTku MpH-
TOYHOrO BO3AYyXa HM3KoTeMIepaTypHoil (50...60°C) oTpaboTaBllei
(oTGpocHoit) Bomoi. [TpMHLAIT AEHCTBYA arperaTa 3aKnioYaeTcs B OMHO-
CTYTIEHYATOM HATPEBAHHH M YBIAXHECHHH BO3AyXa BOXON B KOHTAKT-
HOM TeIU1006MeHHHUKe 3 IIPU MPOTUBOTOYHOM MX ABIDXKEHMH. [opsrdast
BOZA TIOCTYTIAET Yepe3 epdHopHpoOBaHHbI TpyBONpoBOA 4 Ha MeETan-
JIMIECKYIO JIEHTY POTOpa, HAMOTAHHYIO C 3a30pOM 7 MM Ha Ball Bpa-
mieHus. ITox napieHHeM MalalolX CTPYi BOABI pOTOp BpalllacTesl, pac-
Tnpeenss BOAY B BUAe TUIEHKH IO BHYTPEHHE! ITOBEPXHOCTH CIIMpain
3a CYET LEHTPOGEXHBIX CIT. Bo3ayx, mocTynaloumii yepes maTpyoox 7,
MPOXOIMT CKBO3b HACAIKY CHU3Y BBEPX, HATPEBAsICh U YBIAXHSISICH IIPH
KOHTaKTe ¢ BO#oil.

[ o=

il

st .

Puc. 11.4. [IieHOYHO-KOHTaKTHAas Kacce-
Ta /Ut 06paboTKH MPUTOYHOI'O BEHTHJIS-
LIMOHHOI'C BO3JIyXa:

1 — TUIEHKOHECYIHe TUIACTHHDBI, 2 — MeTanl-

JIM4ecKMit Kapkac; 3 — ITyLlep OJs TOABOIA X
BOfIbI, 4 — MOPUCTHIE C/IOU; 5 — pacnpenenn- 2 1
TellbHasl rpebeHKa IpuTounkt BO3MYX
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C 11e1pio NONAEpXAHKS 33aHHOM TeMIIEPaTYPEl U OTHOCHTEIEHOK
RIIKHOCTH 06pabaThIBAEMOIO BO3IYXA arperaT YKOMIUIEKTOBAH Kalo-
pudepoM 6, B KOTOPOM HaTrpeBaHWE BO3MYXa OCYUIECTBISETCH TakkKe
HU3KOTEMIIEPATYPHON OTOPOCHOMH BOJOIA.

Hnenoyno-KoRTaKTHAA Kaccera (puc. 11.4) Herionb3yerca I Ha-
TPEBaHUA ¥ YRIAXHEHHNSA ITPUTOYHOIO BO3AYXa B IIPUTOYHEIX KaMepax
TIPOM3BOUTENBHOCTRIO 10 BO3MYXY 5... 100 Thic. M3/4. B KauecTBe Temn-
JIOHOCUTENI HCIONb3yeTcs Hu3KoTemnepartypHasa (50...60°C) or-
6pocHast Bofia ripeanpusATHil. IIpuHIIMII paGoTHI KacceThl 3aKTI09aeTCs
B OTHOCTYTICHYATOM HarpeBaHUHU ¥ YBIaXHEHWY PUTOYHOIO BO3AYXa
MpH KOHTAaKTe ¢ IUIEHKOM BOIEI, 00pa3sylolleiics Ha racTuHax. [IBu-
XeHHe BO3MyXa ¥ BOIBI IIPOHUCXOIUT IO IIPUHITHITY IIePEeKPECTHOIO TOKA.
OtHpocHan BOga ITOCTYTIAET Yepe3 pacrIpeleUTeNbHYI0 TpebeHKY 5 Ha
TIOPHCTHIE CNOH 4 1 3aTeM CTeKAeT B BUIE TUICHKH TOMIUHOM 0,15 MM
110 IWIacTHHAM 1.

11.3. C60op, BO3BpAT U UCNONbL3CBaHne
TennoThl KOHAeHcaTa

Bonblme pesepBbl 9KOHOMUY TOILTMBHO-3HEPTETHIECKUX PECYPCOB
3aKJTIOYEHEL B PallOHANEHOM HCIIONb30BAHUH TETIOBOM SHEPTUN KOH-
IeHcaTa BOASHOrO rapa. IIpaswisHas opraHu3anis c6opa ¥ HCTIob30-
BaHMS KOHIEHCATa M103BOJISIOT 9KOHOMHTH COTHH THICSY TOHH YCIOB-

4
n— - D2
Map [Map
BBICOKOI'O B MECTHY10
JaBlNeHNA CHUCTEMY
tfp—

KonzeHncar
B KOTEJIBHYIO

I
N‘%— -~
Konnencar

M3 MECTHOM
CHCTEMH

3

Puc. 11.5. CxeMa yCTaHOBKH MIDXEKTOpA:

1 — KOHJIEHCATOOTBOAYMK; 2 — KOHIEHCATHHIN 6aK; 3 — KOHOeHCaTHH# Hacoc; 4 —
HHXEKTOP
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Puc. 11.6. ITapoBo#t HHXeKTOp:

1 — npueMHas xaMepa; 2 — pabodee COIUIO; 3 — BXOAZHOMN YyIaCTOK KaMepHl CMELIEHNS;
4 — UWIMHAPHYecKas KaMepa CMEHIeHUs; 5 — KOHYC; 6 — KopIyc

HOTO TOIUIMBA B rojfl. OMHAaKO Ha OTHENBHBIX MMPEANIPHATHAX BOIIPOCY
HCIIONBE30BAaHHA KOHAECHCATa HE MpHAaeTcsa NODKHOIO 3HAYEHUd, JO-
IMycKaloTcAd TIOTePH Mapa W KOoHaeHcaTta, mocturawomme 10...20% ot
obIero pacxona rnapa.

Ha puc. 11.5 noka3aHa cxeMa YCTAHOBKH MHIKEKTOPa IJIsI HCITONb30-
BAHHA I1apa BTOPHYHOTO BCKMIIAHUA, BBLICIAIOIUETOCA B 3aKPHITOM
KOHueHcaTHoM 6axe. VI3 KoHAeHcaTHOTO 6aKa 2 rap Npy JaBJICHUH D,
MOCTYIaeT B MHXXEKTOP 4, TAC 3aCACBIBAETCS MapOM BBICOKOTO JaBlie-
HUS p; ¥, CMELIUBAACH C HUM, CXMMAETCA J0 JABICHUA p,.

CyiecTByeT GONBIIOE KOMHYESCTBO KOHCTPYKIIMI ITAPOBBIX MHXEK-
TopoB. Ha puc. 11.6 nokaszaH MHXeKTop, paspaboTtaHHEI Beepoccwmii-
CKUM TeILTIOTEXHUYeCKHM HHCTUTYTOM (BTH). OH cocTOMT M3 rpueM-
HOM Kamephl I, pabo4ero cora 2, BXOTHOrO yyacTka .3 KaMephl CMe-
LIEHWS, HWIMHAPWYECKON KaMephl cMelriieHus 4 u audipysopa. Kop-
ITyC MHXEKTOpa BEINONHAIOT U3 CTANBHEIX TpyD. Colllo 2, KaMepa cMe-
meHuda 4 U (naHIeBEle COeNUHEHH aNnapaTa o6pabaThIBalOT Ha TO-
KapHoM craHke. Jugdy30p MHKeKTOpa BHINOMHEH B BHAE KOHYCa 3,
CBEPHYTOTO U3 TOHKOT'O TMCTOBOTO Xele3a ¥ BCTaBIIEHHOTO B KOPIYC 6
M3 CTaJIbHOH TpYORI. [Ij1s1 pasrpysku augy3opa oT BHYTPEHHETo naB-
JICHUS B €T0 MOIePeyHOM ceueHUM I — J CieTaHEI OTBEPCTHSA, COeTHHA-
IOlIMe BHYTPEHHIOIO TTOJIOCTh KOHYCA S ¢ IIPOCTPAHCTBOM MEX/Y KOHY-
COM M HapyXHBIM KOpITycoM 6 muddysopa.

Pabouuil (MIKeKTHPYIOIIMIA) Hap, OCTyIIas B COIUIO 2, PaclIvps-
€TCAd B HeM JI0 JaBJIeHUsI BCACHIBAHMS BTOPMYHOTO (MIDKEKTHPYEMOTO)
napa ¥ BBIXOJUT ¢ GOJBIION CKOPOCTHIO B YYACTOK .3 KaMepHl cMellle-
HHS, Kyla OMHOBPEMEHHO IOCTYIIAET ¢ HOPMAIBHON CKOPOCTEIO BTO-
PUYHHIA rap. brarogaps BRICOKO# CKOPOCTH IO AciicTBHEM IIOBEpX-
HOCTHOTO TpeHUs1 pabovuii map ypjaeKaeT 3a cO60i YacTh BTOPHYHOIO
napa B KaMepy CMellICHHS 4, a 3ateM B nuddy3op, npeacTasiasionuii
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coboit kamepy cxarud. B guddysope cKopocTh MapoBoit cMeCH Pe3KO.
TIOHVDKAETCS, BCIEACTBHE Yero JaBlieHNe ee Bo3pacTaeT. CooTHoOe-
HHE MEXIY KONMYECTBOM MHXKEKTUPYIONIETO U MHXEKTUPYEMOTO napa
3aBHCUT OT TEMIIEPATYpPHl K JABAEHUS KaK TOro, TaK M APYroro napa,
a TakcKe OT KOHCTPYKLIMU M NPaBWIBHOCTH YCTAHOBKH MHXKEKTOpA. |

i

11.4. MogepHu3auua ¥ aBTOMaTU3aLMUA CUCTEM OTOMNMEHUA

B r1pou3BOACTBEHHBIX YCIOBHUSX IIPH OCTAHOBKE BEHTUIIITOPA KANIO-]
pudepa (B obeeHHEINH TEpePEIB, B Hepaboyee BpeMs U T.[A.) PACXOL;
TEIUTOHOCUTENST Ha TEIUIOMCHOMB3YIOLIYI0 YCTAHOBKY, KaK NPaBWIO,
HE YMEHBIUAETCS, YTO TPUBOAUT K ITOBBILECHUIO TEMIIEPATypPhl 06pa1u
Holt ceTeBoit Boxbl. ITpK paboTe BEHTHISAIMOHHBIX YCTAHOBOK UMEIOT
MECTO CiIy4Yau Teperpepa MPUTOYHOTO BO3yXa K, KaK CICACTBHE, [TOBHI-;
IHeHKe TEMIEPATyPhl BO3AyXa BHIILE HOPMBI B OOC/IYXABAEMBIX TTOME-]
IIEHUSX. g

14 perynuposaHus TEMITEPATyPhl BBIXOXHOH CETEBOM BOIBI HA OTO<
MMATEALHBIX arperatax ¥ MPUTOYHBIX TETUIOBHIX KaMepax 1ienecoobpasHo;
YCTaHaBIKBATh ABTOMAaTHYECKHE PEryIMPYIONKe KIanaHbL. !

B perynupyiomeM knanase (puc. 11.7) obparHas ceTeBast Boga Ka-
Jmopucdepa MoCcTymaeT BO BXOAHYIO KaMepy S5, depes cemwio 4 manaﬂaa
MMPOXOIUT B BEIXOAHYIO KaMepy 2, B KOTOPOiA YCTaHOB/ECH cubGoH 313
(TepMoperyisTop npaMoro JIGI/ICTBI/IH) 3aMIONTHEHHBIH KMIKOCTHIO (TO~;
JIyojioM) ¢ OOnbIIMM KO3(pDHIHEHTOM O0O0BEMHOTO PaCIUMpPEHMS, M
BBEIXOIUT B JIMHUIO OOpPaTHOM CETeBOH BOMIEL.

CwinhoH sIBIsieTCs PeryTUpPYIOLIMM OpraHoM. ITpy MOBHIIIEHUH TEM-,
nepaTyphbl BOABI, BEIXOISIEH U3 Kajopudepa, KUIKOCTh B CHIb(OHE
HarpeBaeTCs M paclliUpseTcs, YTO MPUBOAUT K YMEHBIEHHIO IIPOXOA-
HOTO CeueHUs KJlallaHa U COKPAIllEHUIO pacxojia ceTeBoi BOIbl, a Clie-;
JOBATENbHO, K CHIDKEHMIO TeMITepaTypsl oO6paTHOM BOOBI. ]

HpuMeHeHue TepMOperyIsTopoB I103B0Js1eT 3HAYUTEILHO coxpa-:
THUTE TIOTEPU TEITOTH B OTOIMTENBHO-BEHTIWIAIIMOHHBIX YCTAHOBKAX. '
Perynupyommii KinamaH HMeeT IIPOCTYI0 KOHCTPYKIMIO U JIETKO MOH*’
THpPYeTCs, MO3TOMY MOXeT OBITh U3TOTOBJIEH M YCTAHOBJICH CHIaM
MpeATPUSITHS.

ABTOMaTHYECKHII PETYMPYIOIIMA KnarnaH o6ecreyuBaeT moJaep-
XaHHe TeMIIepaTypbl 06paTHOM CETeBOIi BOABI OT OTOMUTENBHBIX arpe-
raToB M IMPHUTOYHBIX YCTaHOBOK B mpeaenax 30...70°C npu paboyem
nasneHuu 0,6 MITa.

Hacrpoiika kiamana Ha 3aJaHHYIO TEMIICPaTypy OCYILECTBIIAETCA
PeTYIHPYIOIIMM BUHTOM.

CxeMa aBTOMATHYECKOTO YIIPaBIeHHS IIPUTOYHOW BEHTUISIITMOHHON
CUCTEMOI B IeXaX IIPOMBIUUIEHHEIX pennpusTuii (puc. 11.8) obecmne-
YUBaeT aBTOMATHYECKOE M MUCTAHIIMOHHOE YIIPABICHUE MEXaHU3MaMHU
TIPUTOYHOMN BEHTWISIIKK. B cocTaB BEHTUNSAIIMOHHOM CUCTEMBI BXONAT:
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Puc. 11.7. Perynupyloumit xiamnaH s cbope:

1 — perynupyioluuii BUHT; 2 — BRIXOXHAs KaMepa; 3 — cuwibhoH; 4 — ceUTo KiianaHa;
5 — BXOIHas Kamepa

TIPUTOYHBIA BEHTHWIATOP J5; 3aCIOHKa HAapy:KHOTO BO3AyXa 2 C 3JeK-
TPOTIPUBOAOM U NEKTPONIOAOTPEBOM; CAMOOYMILAIOIIMIACST GMIBTP 3
C 3JIEKTPOABUraTesieM; 00BOIHOM KinanaH 4 ¢ 3JIEKTPOABUTATENIEM; pe-
TYJUPYIOIIUIA KilarmaH Kagopudepa 1.

BeiGop pexuMa YIpaBIeHMS BEHTWIILIMOHHOW CHCTEMOM ocyllle-
crrisieTcs knouoM IVII TIpu aBTOMaTu4ecKoM yIpasieHUH Koy 1VIT
YCTaHABIMBAKT B ITOJIOXEHHUE «ABTOMAT», Kimiod 2VII — B nmoaoxeHue
«BxmoueHo». [IpH 3TOM BKITIOUAETCSI CAMOOYUINAIOIIUICST GUIBTD U
OTKPHIBAETCA PETYAHPYIOIIUI KIaaH Ha JIWHUM TEIUIOHOCHTENS s
mporpesa Kajiopudepa.

BrinepkKa BpeMeHU IJjIs Iporpesa Kanopudepa (IpEMepHO 3 MKH)
3amaercs pene BpeMmeHU. [Tocie nporpesa mopaeTcsa CUTHAI Ha OTKPHI-
THE 3aCJIOHKHA HAapyXHOTO BO3IyXa, BKITIOYEHWE BEHTHIATOPA M IOA-
KITIOYEHUE CXEMBI PEryIMPOBaHMS TEMIICPATYPEL
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Puc. 11.8. IIpuHumnnanbHas cxeMa aBTOMaTHIECKOTO YIIpaBAeHUS BEHTHWIALIM-
OHHOI cUCTEMOIL:

1 — peryanpyrommii xnanaH kanopudepa; 2 — 3acNIOHKAa HapyXHOr0O Boagyxa; 3 —

bunsTp; 4 -~ 06BOAHOMN KNANaH; 5 ~~ NPHTOYHBIH BEHTHIATOD; M, ... M5 — NpUBOIHEIE

anekrpoasuratenm; IVII1...4VIT — xmoun; 1KY...5KY — KHOMKM ynpaeienus; J —
CUTHAJILHBIE JTAMITEI

ABTOMaTHYECKOE MTONIEPXaHUE TEMIIEPATYPHI OCYILECTBIAETCS pe-
TYJIATOPOM, KOTOPHIH YIPAaBISAET HCIIONHHUTENBHBIM MEXaHU3MOM, YC-
TAHOBJICHHHIM HA 00paTHO TMHUHK TeIUIOHOCHTE)A. B aBTOMaTHYecKoM
peXHMe CXeMOI1 IIPEeIYCMOTpeHa 3alUTa Kamopudepa 0T 3aMep3aHus:
OTKTIOMEHHME BEHTWIATOPA, 3aKpHITHE PErylIHpYIONIEro KjlamaHa, 3a-
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KDPBITHE 3aCJIOHKH HapyXHOrO BO3[yXa, €CIM TeMIieparypa TETUIOHO-
cutens (B 06paTHOI NTMHMM) CTAaHOBUTCA Hitke 25°C, a Temrmeparypa
NPUTOYHOTO Bo3myxa — Huxe 3 °C.

CxeMoii IpelycMOTpEHa CBETOBast CUTHANIM3ALs IIPH HOPMAIBHOH
paboTe MEXaHM3MOB M CBETO3BYKOBAsl CUTHATM3ALMA IIPX aBapHiiHON
OCTAaHOBKE BEHTWIATOPA.

IMpy AMCTAaHITMOHHOM YIIPABJICHUH CHCTEMOM IIPUTOYHON BEHTIIES -
v ko4 1YIT HeoGXOOMMO IIOCTAaBHTE B MOJIOXeHHE «PyyHas». B atoM
CITydae YIpasjieHUe BCeMY MEXAHU3MaMU TIPUTOYHOM BEHTWIALIMHY OCY-
mecteasieTca kHonkamu IKY... 5KY u wnoduom 4VII co mmra yrpas-
JICHUS.

[Ipx BHEIpEHHH ABTOMAaTHYECKOTO YTIPABJICHUA NMPUTOYHON BEH-
TWILKe B Iexax 00¢CIeYMBACTCA CHIDKEHHC pacxofa TEIUIOTH Ha
OTOITICHHE ¥ 3KOHOMMS 3JICKTPOIHEPTUM, B IOMEIUECHUSAX MOAICP-
XMBAETCS 3aMaHHBIN TEIUIOBOH peXiM, MCKIIOUEHO 3aMep3aHne Kalo-

prudepos.

11.5. Pa3g1Tie TENNIOHACOCHOW TEXHUKNA B MUpe

Tennosoim Hacocom HA3BIBACTCHA YCTPOHCTBO MUISI IepeHOCA TEILTO-
BOii SHEPTMM OT TEIUIOOTIATYMKA C HU3KOH TemmepaTypoi (o6eI4HO
OKpyXaIollieil cpeapl) K TEIUIONPHEMHMKY C BHICOKOHM TeMIepaTypoi
33 CYET 3arparsl 3Hepruu. [Ipomecchl, MPOUCXOMALINE B TETIOBOM Ha-
coce, MOJOOHKI MpoleccaM B XONoMWIbHOH MamuHe, II0CKONBKY Tem-
JONMPUEMHHUK IIOJIy4aeT KPOME TEIUIOTHI, IIEPEHECEHHOM OT TETUIOO0T-
IATYMKA, €€ U TEILIOTY, SKBUBAJIEHTHYIO 3aTPa4cHHON SHEPTHH, TO
MCIOIB30BAHNE TEIUIOBHIX HACOCOB OoJsiee BEITOAHO, YEM HEIOCPEN-
CTBEHHOE NpeBpallieHNe 3JIEKTPUYECKOH, MEXaHUYECKOH WIHM XMMHM-
YyeCKOIl 3HEPTHH B TEILIOTY. TeMIOBEE HACOCH MOTYT IIPHMCHATRCS st
OTOIVIEHHMS.

Ha prigke CHI TetnioBble HacOCH — HOBHHKA, XOTSI B Pa3BWTHIX
CTpaHaxX OHHM JABHO IIPOM3BOSITCS M YCIEIIHO KCILTyaTHpyloTCs. B Ha-
cTosTIiEe BpeMs B MMpe pabGoTaeT cBHILIE 10 MITH TETUTOBHIX HAcOCOB
PauTMYHBIX MOLUHOCTEH — OT HECKOJBKMX KHJIOBATT IO COTEH Mera-
Barr. B CIIIA 605ee 30 % Xwibix TOMOB 00OPYIOBaHb] TEMJIOBBIMHY Ha-
cocamu. HanGonee kpynmHOi TETIOHACOCHON CTaHIIMEN B MUPE ABNACT-
cs Crokronsmckasi THC BBIXOIHO# TeruioBoit MoliHocThio 320 Thic. KBT,
paboTaromas Ha OXJIaXIeHUH BOAbI BanTHiickoro Mops. DTa CTaHLINAA
pacroioXeHa Ha MIeCTH MPHYANCHHBIX K 6€pery 6apXax ¥ MCIIONb3YeT
3uMO MOPCKYIO BOLY C Temmepatypoii 4 °C, oxnaxzas ee 1o 2°C. Ce-
GeCTOMMOCTE TEIUIOTHI 3TOM cTaHIuy Ha 20 % Hike cebeCTOMMOCTH
TEIUIOTHI, TIONMy4aeMO# OT ra3oBOil KOTEAbHOIM.

MHupOBOii pPHIHOK TEIUIOBHIX HACOCOB JOCTATOYHO YCTOWYHB K
KOHBIOHKTYDHBIM KOJNEGaHUAM M COCTABISIET MpUMEpHO | MJIH mpo-
aax B roa. Ilo mporHosam Muposoro BHepreTdeckoro Komutera
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(MHPIK) k 2020 r. B IepeIOBEIX CTpaHaX 0N OTOIUIEHMS M TOPSIETO
BOIOCHA0XEHM C MOMOLIBIO TEIUIOBEIX HACOCOB COCTaBHUT 75 %. Takoe
HHTEHCHBHOE Pa3BHTHE TEIUIOHACOCHON TEXHUKH ODYCIIOBIEHO ClEexy-
IOINMMHA IIPHYNHAMH:

3HAYMTEIBHO MEHBIIE pacxon Torvmea (HedTH, rasa, yrisg ¥ T.IL)
Ha eAUHUILY IOTYyYaeMOH TEIUIOTHI MO CPABHEHHUIO C TPaAMIIHOHHBIMH
UCTOYHUKAMH;

TEILTIOBOIl HACOC — 3KONOFMYECKH YHCTBI HCTOYHHWK TETUIOTHL;

TEIUIOBHIE HACOCH YTWIM3HPYIOT He MCTOML3YEMYIO MHBIMHM CIIOCO-
6aMU paccesiHHYIO TEIUIOTY €CTECTBEHHOTO (TEIUIOBasi SHEPTHSl BOJIBI,
BO3[yxa, [OYBBI) WIH TEXHONCHHOrO IMPOMCXOXACHHA (TEIUIOTa IpPO-
MEILUIEHHBIX U CTOYHBIX BOM, BEHTWISIIMOHHEIE BEIGPOCHI M JIEIMOBBIE
rassl, HEMCNOIB3yeMasl TEIUTOTA TEXHONOIHYECKUX TIPOIIECCOB);

TEIIOBOH HACOC — 9TO €OWHCTBEHHAs MAllWHA, MPOH3BOISIIAST
TEIVIOTY C OY€Hb BHICOKO 3(h(deKTHBHOCTHIO;

TEIUIOBOM HACOC — €OUHCTBEHHEBIN BHUI 00OpPYIOBaHMSI, ITO3BOJISE-
OIHH paboTare ¢ OOPATHBIM LUKIOM IJISI KOHIWIIMOHHPOBAHHSA I10-
MEILLCHHH.

B Poccuu TennoBbie Hacockl, nponssoauMeie 3A0 «IIpoMxoiony,
MMEIOT TeMNOBY0 MOLIHOCTE OT 20 1o 6000 kBT, BHeapeHHE TEIUIOBRIX
HacoCOB Pa3IMYHOH MOILHOCTU Ha OOBEKTe TO3BONAET MOTpeOHUTEIO
MIPUMEHUTL THOKYIO CUCTEMY MCIIOIb30BaHMS TETUIOTH M TOPSTIEi! BOABI
B 3aBUCHUMOCTH OT NOTpeOHOCTEH.

B KOHCTPYKUMAX OTEYECTBEHHBIX TEIUIOBBIX HACOCOB MTPHMEHSIOTCS
KOMIIPECCOPHI BEMYILUX €BPOMECKIX MpousBoauTeeil. Microns3yembie
B TEIUIOBHIX HACOCAX TeIUIOOOMEHHEBIE allaparkl HE UMEIOT PaBHBIX B
MHPpE IO CBOMM TEXHMYECKUM IOKa3aTensM. MUKpomnponeccopHbIe G10-
KH YIIPaBJICHHUS TEIUVIOBEIMA HACOCAMH OTeYeCTBEHHOTO MPOU3BOACTBA
MIPEBOCXOAST MUPOBEIE aHAJIOTH 110 (PYHKIIMOHAIBHEIM BO3MOXHOCTIM
M HaJIEXHOCTH. BJIOXY MO3BONAIOT YIIPABIATE TEIUIOBEIM HACOCOM C MO~
MOLUBIO TTEPCOHANBHOTO KOMIBIOTEPA.

11.6. PerynuposaHue Tennonorpebnaowmx
yCTaHOBOK

ABTOMaTH3UpPOBAHHEIE CHCTEMEI PETYIMPOBAHMSA TEIUIONOTpeOIs-
IOLUX YCTAHOBOK (KayIopH(hepoB, KOHIUIIHOHEPOB, OTONMTEILHBIX Ar-
peraToB, BOAOMOMOIPEBATENBHEBIX YCTAHOBOK) JODKHBI 00eCIIeUHBAThL
pacyeTHbIE TeMIEpPaTyphbl BO3JyXa BHYTPH IOMEILEHMI 32 CUET KODP-
PEKTHPOBKM PEKMMOB pabOTEI 3TUX YCTAHOBOK.

ITpu 5TOM MCXONHEIMH MTapaMeTPaMH PETYIUPOBAHMS SBJISTIOTCS:

pacyeTHas1 TEeMIIEPATypa €€TEBOI BOIBI B ONAIOILEM TPYOOIIPOBOJE
hp = 150°C;

MaKCHMaJIBHO IOIMyCTUMAsi TEMIIepaTypa B 0OpPaTHOM TpyDOIIpOBO-
I€ tmax = 70 °C;
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MHHHMAILHO JOITyCTHMAs TeMIIEpaTypa B 00paTHOM TpyOOIpOBOIE
Lmin = 30°C;

MHHHMAJIBHO HOITyCTHMAsI TEMIIEpaTypa CETEBOH BONEI B 00OpaTHOM
TpyOONIPOBOLiE BO3MYIIHO-TEIUIOBLIX 3aBEC H OTOIIMTENBHBIX arperaToB
Lmin = 16°C;

pacyeTHasl TeMIlepaTypa HapyXKHOTo BO3yxa f, = —25°C;

MHHHMAIbHAS TEMIIEpATypa BO3lyXa, BRIXOIAILETO U3 Kamopudep-
HBIX YCTAHOBOK T} in = 40 °C;

MHUHHMMAJTFHO JOIMyCTHMAsi TEMIIepaTypa BBIXOJASIIETO U3 KaJIOPH-
¢epHEIX YCTAHOBOK BO3JYXa IS IPUTOYHBIX CUCTEM T ipy = Iy, ITIE 1y —
pacyeTHasl TeMIIEpaTypa BO3JyXa BHYTPH IOMELIEHHH, IPHHHMaeMasi
1O CAHUTAPHBIM HOpMaM.

PerymupoBanne aBTOMATH3HPOBAHHOM CHCTEMEI TeIUIOCHAOXKeHHs
MPEATIPUSTASA HY>KHO TIPOBOIUTD B TPH STama.

I aTan. Pezyruposanue pexcumoe paboms: menionompedasouux ycma-
HOBOK HA MUHUMAALHYIO MENA0EYI0 NPOU3B00UMENLHOCMb € AHAAUZOM CAO-
JcusUXCA memnepamyp 6030yXa 6Hympu NOMeueHuil.

PerynupyoT Ha KanopudepHOH yCTaHOBKE BKIIIOYEHHME paboyero
peXKMa IO BO3XYXY; MOCHe CTAOMNH3ALMK peXuMa pabOTHl KajlopH-
¢epHOI YCTAHOBKM MPOBOAAT dHAMH3 TeMIlepaTyp oOpaTHOH ceTeBoit
BOOB M BHIABAEMOTO KalopHdepHOil yCTaHOBKOW BO3AyXa. AHaIU3
YKa3aHHBIX TEMIEPaTyp OaeT BO3MOXHOCTH CYAUTH O HEOOXOMUMOCTH
H3MEHEeHHs] YCTAHOBHUBLLIETOCs pexuma. [Ipu 3ToM ACCTBYIOT B TakOH
TIOCJIEIOBATEIEHOCTH:

a) eCIV & = tymins @ T1 2 Ti min, PEXIM PAOOTHI YCTAHOBKH HE MEHSIOT;

6) eclM & > bHpin, @ T; < Tymin, OTKPBIBAIOT KJIANAH PETYIIITOPA [0
TIOTYYEHMS T| = T} min (IPH YCIIOBHH, YTO NMPH 3TOM #) < fHay);

B) €CIH t5 < lymin, OTKPEIBAIOT KJIAMIAH PETYAATOPA O TOIYIEHHS
t, 2 b Y Jajiee ASCTBYIOT COTIACHO NMYHKTY a) WIH 0);

I) €CTH & > lypin, @ T > Timin, 3AKPBIBAIOT KJIAMAH PETYIATOPA,
COKpAIlaloT PacXof CEeTeBOM BOIBI HA YCTAHOBKY IO IONyYEHHS #; =
= Bmin WM T1 = Timin}

) €CNU & = bmaxs @ Ty < Timin» COKPAILIAIOT PACXOX BO3IyXa 4Yepes
KaJTOPH(EPHYIO YCTAHOBKY HIIM MEPEBOAST YCTAHOBKY B PEXXHUM C Yac-
TUYHOUN WIH IIOJHOH PELUPKY/LILHEN IO BO3LYXY.

ITocite oKOHYaHHA HAJaAKH BceX KATOpPHGpEPHBIX YCTAHOBOK Ha
MHHHUMAJIBHO AOMYCTHMYIO TEIUIOBYIO NPOH3BOAHTEIFHOCTh MPOBOAAT
AHAJTM3 CJIOXMBIIMXCS TEMIIEPATYP BO3MyXa BHYTPH IMOMELLEHMIA.

3aMepbl MPOM3BOAAT B Pa3HEIX TOYKAX MMOMEIIEHUS PTYTHEIMH TEPMO-
METpaMH B paboueii 30He Ha BEICOTe 1...2 M OT mojia mpH paboTaiolueM
Ha IIOJHYIO MOILIHOCTE TEIUIONOTpeO IsAIoneM 000pyAOBaHHH H BbLIEP-
KHBaHUY [MapaMeTPOB TEIUTOHOCHTENS B COOTBETCTBHH C rpathUKOM.

11 aran. Ilepecmpolixa pezyaamopoe ¢ y4emom CAONCUBLIUXCA memne-
pamyp 6030yxa 6HYympu noMeueHuli.

ITo pe3ynsTaTaM aHANIH3a TEMIIEPATYDP BO3AyXa BHYTPH NTOMEILIEHHH
H3MEHSIOT TEIUIOBYIO MPOM3BOAMTENLHOCTE OTAETBHBIX KATOpH(MEPHEIX
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ycTaHOBOK. [1pH 3TOM 00A3aTENTBHBIM YCIIOBHEM SBISETCS HEIlpeBHIIIe-
HHE TeMIlepaTypoil o0paTHOI ceTeBoil Boabl 3HaueHus 70 °C.

TeruioByi0 IPOM3BOAUTENBFHOCTD KANOpUEPHOI YCTAHOBKH M3Me-
HAIOT OTKPHITHEM WM 3aKPHITHEM KilallaHa peryisTopa 1o HoIydyeHus
HOpPMAJIBHBIX TEMNEPATYPHEIX yoioBuH B pabounx 3ouHax. ITocie nepe-
HACTPOHKH PEryIATOPOB TEIUIOUCIIONB3YIOIMX YCTAHOBOK NMPOU3BOAST
KOHTPOJIBHEIM 3aMep TeMITepaTyp U JaBleHW# ceTeBOI BOIbI Ha TEIUIO-
BOM BBOJIe a0OHEHTa U TEMITEpPaTyp BO3AyXa BHYTPH TIOMEILIEHHMIA.

ITo pesynbraTtaM aHaIM3a 3aMEPOB PEKOMEHIYIOT TEXHHYECKHE Me-
PONPHSTUSA IO YAYUIIEHNIO paboTh CMCTEMEI TEIUIOHOTPEOJIEHH .

III aran. Pexoncmpykyus omonumenbHO-6eHMUAAHHORHBIX clcmem Onst
0OCMUNCEHUA HOPMANBHBIX meMnepamyp 8033yxa eHYMpu nOMeueHul.

ITo pe3dynbpraraM HalalKy CUCTEMBI PETYIMPOBaHKA pa3pabaTriBaloT
1 BHEAPSAIT MEPONPHATHA IO PEKOHCTPYKIIMN OTOIYTEIBHO-BEHTH-
JISIIMOHHBIX CUCTEM 3a CUET U3MEHEHMS ITOBEPXHOCTEM Harpesa TeIUio-
MoTpebIIAIOMMX YCTAHOBOK, IMepepacipeesieHHs MOTOKOB HarpeToro
BO3MIyXa BHYTPM MoOMENIEHUH, YCTpaHEHUS CBEPXHOPMATHBHBIX TEIUIO-
BBIX TIOTEPH M Ip.

OcymecTBnenHe ONEPATHBHOTO KOHTPOJS 33 PAllMOHAJBHBEIM pacxo-
JIOM TEIUIOTH AO/DKHEBI ITPOBOMAMTE SHEPTETHKH LIEXOB, COTPYAHMKH Tell-
JIOBOIi 1abopaTopuy U OTAENA [VIABHOI'O SHEPTETHKA.

3TO MO3BOJSIET BCKPHITh HEAOCTATKA B UCIOJB30BAaHWM TEIUIOTH 1
TIPUHSTH HEOOXOAMMBIE MEDHI TI0 HX YCTPAHEHHUIO.

OnepaTiBHBIA KOHTPOJIb OCYIIECTRIAIOT, KaK MPasiiIo, B MEPBYIO
oyepens 3a COCTOSHUEM BHYTPHM3aBOACKHX MarmcCTpaleit mapa u rops-
4eif BOABI (HAMHMIHE YTeYeK ¥ COCTOSHUE TEIUIOBOI M30JAIIMM), TTapo-
BBIMM TYpOMHAMM (MCHOJIB30BAHUE «MSTOrO» mapa), paGoToil yTHiIH-
3alMOHHOro 060pyI0BaHMsA (KOTIOB-YTHIM3aTOPOB, S3KOHOMANH3epoB).
Taxoli KOHTPOIL 1eaeco00pa3sHo ocylIeCTBIATh 1 pa3s B 10 gHeit.

JI71s1 KOHTPOJIS TOJDKHBL OBITH pa3paboTaHbl IporpaMMa, B KOTOPYIo
BHOCST BCE€ pacyeTHBIE MapaMEeTPhl U PeXXMMBI pabOTH TEIUIOUCITONb3Y-
0mero obopynoBaHus, HOPMATHBEI PACXONIA TETUIOTHI HA eIMHULLY TIe-
pepabaTEIBAEMOTO CHIPHSI MJIM BBIITYCKaeMOH MPOIYKLMH, a4 TAKKE Me-
TOIMKA OLIEHKM paGoThl 060pyIOBaHHUA.

Pe3yssrarsl onepaTHBHOTO KOHTPOJS JAODKHBI OBITh ITPOaHAIM3H-
poBaHEI. IIpy 06HapyXEHHH HEPALHOHATBHOIO PacXo/a TeIUIOTHE JODK-~
HbI OBITH IPUHATHL CPOYHEIE MEPEI IT0 YCTPAHEHMIO HEJOCTATKOB.

KoHTponbHble Bonpochl

1. KaxuM TeXHUKO-3KOHOMUYECKHM Y CAHUTAPHO-IMIMEHNUECKHM Tpebo-
BaHMSM JOIKHBI YNOBIETBOPATE YCTAHOBKH, UCTIOJB3YIOIIME TEMIOBHIE BTO-
PHYHBIE DHEPTETUYECKHE PECYPCH, B CUCTEMaxX OTOIUICHHWs, BEHTWIALMK M
KOHIOV1[MOHWPOBaHUs?

2. Kak paboraer arperat ACK-10?

3. Kak pa6oraer arperatr APB-10?
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4, Tne MCNoNb3yeTCs IUIEHOYHO-KOHTAKTHAS KAacCeTa ¥ KaKOB TIPUHLIMII ee
paboTh1?

5. Kax pauMoHaIsHO OpraHu30BaTh ¢6op, BO3BPAT M MCIIONIB30BAHUE Tell-
JIOTHI KOHIgHcara?

6. Kak pa6oTaloT aBTOMaTHYeCKUe PeryIUpyIoLIe KIAaHEl Ha IIPHTOYHbBIX
TEILIOBBIX KAMEPAX M OTOIIMTE/IbHBIX arperatax?

7. Kak pabotaeT aBTOMaTHKa NPUTOYHEIX BEHTWISLIMOHHBIX CHCTEM B LI€Xax
MPOMBIIUTEHHBIX IPEAIPHUATHI?

8. Yto coboit IpeACTaB/IAIOT TETUIOBRIE HACOCHI M B YeM NIPEUMYILECTBA UX
MCIIOIB30BaHMsA?

9. Kax ocyuecTBIAIOT peryIpoBaHie TEILIONOTPeOMSIOMIMX YCTAHOBOK?

10. Kak opraHM3yioT paGoTy Mo KOHTPOJIIO 32 PALMOHAIBHBIM PacXoloM
TEIUIOTHI?



fnaesa 12

PABOYUE YEPTEXWU N UCNbITAHNA CUCTEM
OTOMNEHUA U BEHTUNALIMA

12.1. Buabl veprexei M yCNnoBHbIE 0G03HAYEHUA

PaGoyHe YepTeXH OTONMHTEILHO-BEHTHIMIIMOHHEIX YCTPOHCTB
B cootBeTcTBHH ¢ TOCT 21.601—79 u TOCT 21.602—79 JOIKHEE cO-
JepXaTb OBIIHE TEXHUUeCKHE XapaKTePUCTHKH CHCTEM OTOIVIEHHS BER-
TWISILIMA ¥ KOHANLAOHUPOBaHHUS, pa3pe3sl U aKCOHOMETPHYECKHE CXe-
MBI CUCTeM, IUIaHBL, Pa3pes3sl ¥ cXeMbl YCTAHOBOK. MX pa3pabaTeiBaloT
Ha OCHOBE APDXUTEKTYPHO-CTPOMTENbHBIX YepTexXed —
TUIAHOB U pa3pe3oB 3gaHUi. YepTeXH cHCTEM OTOIUIEHHS Y BEHTHIIA-
LIMHA BKJIIOYAIOT B CeDsl TUTAHH 30aHMI ¢ HaHeceHHeM PacCIoIOXEHM
cUcTeM (TpYOOIIPOBOLOB ¥ apMaTyphl), a TAKXKe Pa3pesbl, pa3BepTKH
CTeH ¥ NpodMiIv, Ha KOTOPHIX TIOKA3BIBAIOT TOJIOXEHHE 3JIEMEHTOB
CHCTeMBI M MIX B3aUMOcB3b. Hanbonee cI0XHBIE V3B CUCTEMBI H30-
6paxaloT B BUNE (PparMeHTOB TUIAHOB M Pa3pe3oB B 0ojee KPYIHOM
MaciuTaGe, a pa3BeTBIeHHble CeTH OTOTUTeHHS ¥ BEHTHISALIMHU M300pa-
KaloT B aKCOHOMeTPHYECKHX cXeMax, KOTOpBI€ BHHIONHSAIOT BO (PpOH-
TAIBHOU U30METPUH.

Ha ‘oTnenbHBIX y4acTKax TPYGONPOBONOB YKA3BIBAIOT MX JHAMETD,
IUTMHY y4acTKa, pa3Mep Y HalpaBleHUE YKIOHA. DineMeHTs! TpyGompo-
BOJIOB Ha YepTexax M3006paxaloT YCIOBHBIMU rpaduyeckuM# 0603HA-
YeHUSAMHM (Ta61. 12.1). TpyGonpoBoakt, BO3MYXOBONEI, CTOSKH, OTOIIH-
TeJIbHble NPUOOPH U 31eMeHThl OTONMUTENbHO-BeHTHASLIMOHHBIX CH-
CTeM Ha IUTaHaxX, paspe3aX ¥ aKCOHOMeTPHYECKHUX cXeMaX CHCTeM OTO-
TUIEHUST ¥ BeHTWIILUMA 30aHUH ITOKa3bIBAIOT B YIIPOLLeHHOM M300pa-
XeHUAH. YCJIOBHBIE Ipadudeckue 0GO3HAYEHUS BO3NYXOBOIOB M He-
KOTODBIX 3JIEMEHTOB OTOTUIEHMS H BEHTUIALIUM [IPUBeIEHE! B Tabn. 12.2.

B coorsetctBun ¢ I'OCT 21.601—79 ycnosHEIe rpaduyeckue 0603Ha-
YEeHMS 3NIEMEHTOB TPYOOIIPOBOJLOB BEMEPYHMBAIOT B MaciuTabe ueprexa
CA0WHOU JITMHUEH, HEBHIMMEIE (TION3eMHBIC, B KaHAIAX) — WMPUX080Ll
JIMHHUEH TOM X€ TOMIMHEL, CTPOWUTENbHble KOHCTPYKUMH — MOHKOU
cnaownoli muanei. IIpy BerMepIMBaAHIE TPYOOTIPOBONOB pasMephl YCIOB-
HBIX 3HAKOB apMAaTYpPEL M 3JIEMEHTOB TpYOONPOBOAOB (ITMHEI TPOMHU-
KOB, BEHTWJI€eid, 33BIDKeK M T. I1.) MPUHUMAIOT TIPUMEPHO PaBHEIMH 3 ... 3,5
IuaMeTrpaM Tpyobl. CaHUTAPHO-TeXHUYECKHE CHUCTEMEI M 3JIEMeHTEHI ce-
Teit cHabXkal0T OykBeHHO-1IIMPOBHIMH 0603HAYeHHAMH (MapKaMH).
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Ta6auma 12.1

Yenonabie rpaduueckne 0603naueHHs 31eMeHTOB TPYGONpoROAOR

DeMeHT

O6o3HauYeHHE

Tpy6onposoz (obuiee 0603HaYEHHE)
CoequueHne TpyOonpoBOAOB

ITepekpewyBaHue TPyGONPOBOAOB

Tpy6onpoBog ¢ BEPTUKATBHBIM CTOSKOM
TpyGonposox B Tpybe (pyTisipe)
H30MpoBaHHBIE YY4aCTKH TPYOOIpPOBOAA

Jetanu coeguHenuii TpyOONpoBOAOB:
a — TPOHHKH

6 — KpPECTOBUHEI

6 — KOJIEHa, OTBOMLI

a — (prnaHueBOE

6 — MydroBoe
8 — pacTpybxoe
Onopu Tpy6Gonposoaa:

a — obuiee obo3HayeHHE
6 — HenoOBYOKHAS
8 — CKONb3snias

ITonsecku:
a — HEMOABHXHAS
6 — HanpasIAoLAas
6 — ynpyras

a — obniee 0603HaAYEBHE
6 — ¢maHuEeBOE
¢ — MmydroBoe pe3sGoBoe
2 — pacTpybHoe

Tepexomn, mepexomHhIil NaTpyboK:

a — oflee 0Go3HaYeHUE
6 — (praHIEeBBIH

Komnencarop:

a — obliee 0603HaYeHNE
6 — TT-o6pa3smrit
8 — JMpooBpa3HbIi

CudoHzI

PeBu3usa

Tumnsl coemMHEBHIT TPY6ONPOBONOB (TPOHHHK):

CoexuHeHNA TPyOONPOBOAOB PA3bEMHEHIE:
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Tabnuua 12.2

Vcaosnbie rpaduueckue 0603Ha9eHHS BO3TYXOBOAOB H JJIEMEHTOB OTOILICHHA
H BCHTHISNHA

O603HayeHHe

DIeMeHT Ha pa3pe3ax,
CXeMax H BHAax

crepeau

Ha IUTaHax |
BUIAX CBEPXY

3MeeBHK . —0 —)

Tpyba oTonuTeNbHAS MNIAAKasA, PETHCTP H3
raagkux Tpy6 (rpaduyecKu yKa3plBaTh Yu- —
cno Tpy6)

TpyGa oronuTenpHast peGpucTasi, perucTp,
KOHBEKTOp *

I

PanuaTop, naHensoTONMTEABHAA —

Bo3nyxoBon Kpyrjioro ce4eHus —
Bo3ayxoBo MpAMOYTOIBHOTO CEYeHHUs
IIaxTa mas 3aGopa Bo3gyxa

IIfaxra pnst BEIOpoCa Bo3gyxa
MecTHas BHITIXKA (OTCOC, YKDHITHE)

Jednexrop

contd
&®V+%H¢DW

Pacumpurens
BoanyxoHarpeparenb
Bosnyxooxnanurens

OTBepcTHe WM pelieTKa Wwist 3abopa
BO3IYyXa :

OTBepcTHE WK pelleTKa IS BRIITyCKa
BO3IoyXa

BenTHIATOp 1IEHTPOOEXKHBI
Arperar Bo3AYIIIHO-OTONUTEIbHEIA
Kamepa BeHTHIISILIMOHHAs IPUTOYHAsS

Konauuuonep

INNESRILRS,

BonoHarpesarens 60J1blIe00bEMHBIH

Kanan noanoJsHBIE ===
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12.2. CocTaB YepTexen cCUCTEM OTONNEHUA
W BEHTUNALMW BO3AyXa

BceM uyeprexaM CHUCTEM OTOIUIEHHMS M BEHTHISIMU BO3AyXa TIpH
MPOEeKTUPOBAHUM IpUcBarBaloT MapKy OB. B KOMIUIEKT yepTexei 5Toit
MapKH BXOJIST 4epTeXKH, BEITIOMHsEMEBIE B CIEAYIOLINX Maciltabax:

JeTtanbHble H300paXeHHS OTACABHBIX YAIOB ...uceveecreenns 1:2; 1:5; 1:10
< 1 GO 1:20; 1:50
TInaHBI ¥ Pa3pe3Bl YCTAHOBOK ....cvvveresnee verrverernnneennnenes 12505 12100
OTaenbHEIE 3/IEMEHTEI IUTAHOB U pa3pe30B CUCTEM ....... 1:50; 1:100
TInaHbl, paspe3bl U CXEMBI CHCTEM ....vveereeeeeeaaneeesaneeenns 1:100; 1:200
ILnaH-cxeMa pa3MEIEHUSA YCTAHOBOK .....cceeeineeeeeraceaanee 1:400; 1:800

B coorsercrBuu ¢ FOCT 21.106—78 TpyGompoBOAL Ha cXeMax CH-
CTEM OTOIUICHUST ¥ BEHTWISIIMM 0003HAYAIOT MapKaMu, COCTOSIINMH
13 OykBeHHOro MHIeKca T ¥ mopsgKOBOro HOMepa:

TpybonpoBoabl CUCTEM OTOIUIEHUSI M BEHTWISILIMM:
TOTAIOILAS CETD «eereecanrenneceraaneaeanns et bbb e e eeee e aanen Tl
OOPATHAM CETD ..evceerereraerivnanensisserarssseesseasesasessssonsssasserssnessasanses T2
TpyGornpoBoabI CHCTEMBI TOPSIYETO BOAOCHAGXeHUS
JUTSE TEXHOJIOTHYECKMX TTPOLIECCOB:

TIOTAKOLIAST CETB «uuueeieieeeesiaeiaesaunsrnnnnsnsrsssssrasssnnssnnssssssnsssesasnsssesnannen T5
OOPATHAS CETD .uvveecrereererravrensserisaneaserossessassesasenansassssasssasssassnsasasnen T6
TTAPOIIPOBOMEL ........veeeeriiiceeesieeeanianseresnsassneeeaemersessrarasssessenssnsenassesssnses T7
KOHIEHCATOMPOBOIBI ....cvvvreveeesarisrneesssnsens e b paa s T8

MapKu npoCTaBISIOT B Pa3phiBe TUHUA 0003HAYEHHUSI TPYOOIIPOBO-
J1a JUTS YETKOTO pasrpaHUYEHMUS MIPOEKTUPYEMBIX CUCTEM Ha YepTexax.

[I1ansl ¥ pa3pe3sl CUCTEM OTOIUIEHUS TPOU3BOINCTBEHHEIX TIOME-
IeHWI OGBIYHO COBMEIAIOT C IUIAHAMM M pa3pe3aMd CUCTEM BEHTH-
JISIIIUH.

OTOMUTENEHO-BEHTIIAIMOHHEBIE CHCTEMBI O003HAYal0T Ha YepTe-
Kax CJIeTyIOUMM 00pa3oM:

CHCTEMBI C MEXaHHYCCKHM ITOOYXICHUEM: NPUTOYHBIC — II; BEHI-
TSDKHBIE — B; BO3MYIIHEBIC 3aBeChl — Y; OTOIUTENIBHBIC arperarel — A;

CHCTEMBI C €CTECTBEHHBIM IMOOYyXKIeHneM: npurouHsie — [1E; BH-
TsDKkHBIE — BE. :

st 0603HaUYEeHUA 37IEMEHTOR 1 YCTaHOBOK DYKBEHHOMY 0003Haue-
HMIO MapKH CHCTEMBI JO0ABIAIOT MOPANKOBEIIT HOMEpD 3JIEMEHTAa MM
YCTaHOBKHM, Hampumep Y2, B2, TI3 u T1.4.

O6ummM rpaduvecKiM JOKYMEHTOM KOMIUIEKTA YepTexeit Mapku OB
ABNSIETCS TUIaH-CXEMa PaCTIONOXEHUSI OTOMUTENBHO-BEHTHIIIIIMOHHBIX
ycTanoBOK. Ha HeM mokaspiBalOT KOHTYP 34aHUS, KOOpAMHATHBIC OCH
¥ obuIMe pa3Mepbl MeXITy KpaliHHMU OCSIMHU, MECTOTOJIOXEeHHE OT-
JeIBHBIX OTOIMUTEIbHO-BEHTWISALIMOHHEIX YCTAHOBOK, BBOI TEIUIOHO-
curesi. Ha moakax TMHMA-BHHOCOK MPOCTABISIOT MapPKH U TIOPSAIKO-
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Puc. 12.1. Yeprex yacTH IUIaHa IPOM3BOACTBEHHOIO 3MaHMSI C CETIMM OTOILIE-
HHS ¥ BEeHTWIALMHK

BEIE HOMEPA YCTAHOBOK, a O] IIOJKAMW — HOMEPA JINCTOB, Ha KOTO-
PBIX IPUBEIEHE! Y€PTEXH YCTAHOBOK.

ITnaHbr ¥ pa3pessl CHCTEM OTOTUIEHHS ¥ BEHTHIAIIMM pa3pabaThipa-
10T 1A MX Gosee AeTanbHOrO M3o0paxeHus. IIpuMep deprexka 4acTH
371aHus, O6OpYIOBaHHOTO TMPHTOYHO-BHITKHOM CHCTEMON BEHTWIA-
LMY, npuBelieH Ha puc. 12.1. CiyrourHoil OCHOBHOM JMHHEH HA HEM
0003HAYEHBI CETH OTOTIIEHUS TIOMEIIEHMS BEHTUISILIMOHHOM KaMephl,
CTOSKH, TpyOONpOBOALI M PANHATOPEl, a TaKXKe CHCTEMa IIONOTPEBa
BO3JyXa, ITOCTYNAIOIIETO B BEHTWIALIMOHHEIE YCTAHOBKM. I1OCKOJIBKY
JWaMETPhI BO3MYXOBOIOB NpeBHILIAOT 100 MM, BO3IYXOBOIE! BEIYEpYE-
HEI CIUTOIIHOM JTMHWEH IBOHHOM TOMIMHEL. JBe YCTAHOBKM IIPUTOYHOM
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BEHTWIALMHU C IOAOIPEBOM BO3yXa (KamopHdeps) o6o3HaueHB Map-
Kamu I11 u I12. ITox BEIHOCHBIMH MTOJIKAMH, OTHOCAIIAMICA K YCTaHOB-
kam I11 u I12, ykasaHet muctel 9 u 20 yepTexeil, Ha KOTOPBIX 9T YCTa-
HOBKHM M3006paxeHHs moapobHee. OT BeHTWIAIMOHHON ycTaHOBKK I11
BO3MYX II0 YETHIPEM BEPTUKATHHEIM BO3LYXOBOAAM IHaMeTpoM 315 MM
MTOCTYMA€ET B MTOMELICHHE BEHTUIALIMOHHON KaMepHl, a OT YCTAaHOBKM
I12 mo so3myxosogy auameTpoM 500 MM — B cocelHEe MOMELIEHHE.
Pa3pessr BHINOMHAIOT IO TEM YaCTAM 3flaHWs, [Ie Ha IUVIaHe YCTpOii-
CTBO CHCTEMEI IIPEICTaBUTh TPYIHO.

O IIPOCTPaHCTBEHHOM PACITOJIOXEHUH OTIENbHEBIX JIEMEHTOB OTO-
MUTEIBHO-BEHTHISIIMOHHEBIX CHCTEM JAIOT HAIAOHOE NPECTaBlIeHHe

@630

7,400 A/ 15 500

Kpennenue 2

Orcoc 3

Puc. 12.2. AKCOHOMETPHYECKAS CXEMA BBITSDKHOM BEHTWISLIHM [IPOM3BOICTBEH-
HOTO 31aHHA

287



Paspes 1—1 Ilnan 2—2

TO 56 v 285
o ) OB yucet 12 |_B3.4
g A: Pasgenxa BT g
AP mmcr3 e
| B3 —] <
3 I
240 :
2320 65
B2 ;f | 1.0 Ny
g e
B3.1
Fan
S 4,600
. - T i
/
810
@_@ Puc. 12.3. Pa3spes ¥ 1u1aH BEHTWIAHOHHOM
YCTaHOBKH

4KCOHOMETPHYECKHE CXEMEL. HIX BEITIONHSAIOT BO GPOHTANLHON H30MET-
PHYH, 3JIEMEHTHI CUCTEM [TOKA3LIBAIOT YCJIOBHEIMU TpadhryecKUMHU 060-
3HAYEHUSMH B AKCOHOMETPUYECKOM H300DaKEHHH.

Ha akcoHoMeTpHyecKo#t cXeMe BBEITSXHON BEHTHWISAILHH C Me-
XaHUYECKMM NOOYXKIeHHEM MPOM3BONCTBEHHOTO 3MaHUA MOKA3AHBI
(puc. 12.2): OTCOCH OT TEXHONOTHYECKOTO OGOPYAOBAHHMS; BO3IyXOBO-
ABl C yKa3aHHeM AMAMETPOB Y KOJMYECTBA TIPOXOMASIIEr0 BO3LYXa,
M*/4 (qucno nocse 6yKBH L rof nonkaMu JIMHUI-BBIHOCOK); OTMET-
KM ypOBHs TOPH3OHTANIBHBIX YYAaCTKOB BO3AYXOBOIOB; (DUILTD; BEHTH-
asrop Bl; ycTpoiicTBo BEIGpPOCa BO3lyxa B atMocdepy Ha OTMETKeE
12,000. :

Ha puc. 12.3 npuBeneHsl miaH U pa3pes BeHTWISLIMOHHON ycra-
HOBKH, MO3BOJAIONINE MPEICTABUTE €€ YCTpoiicTBO. [leHTpoGexXHEIi
BEHTWIATOP HAMNPABISET 3aTPA3HEHHBIH BO3IOYX U3 MarMCTPalbHOTO
BO3/IyX0BOJa IMaMeTpoM 285 MM yepe3 aubdby30p B BRITXHYIO TpyOy
IHameTpoM 320 MM, M3 KOTOPOIi OH Momaxaer B atMocdepy. BerrsokHas
Tpyba Yepe3 OTBEPCTHE B MEPEKPHITHU BLIBOAUTCS HAPYXy M Iepe-
KPEIBAETCS TUMOBLIM 30HTOM TJI 56; Mox JMHMeil BEIHOCKM YKa3aHBbI
Mapka KoMIviekTa deprexed (OB) ¥ Homep nucra (12), Ha KoTopoM

30HT U300pakeH nonpoGHee. KOHCTpyKuus pasfenxky MokasaHa Ha 4ep-
Texe AP, nucr 3:
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12.3. UcnbiTaHUA CUCTEM OTOMNEHUA, BEHTUNALUK
M KOHOQULIMOHMUPOBaHUA

B COOTBETCTBMH C PEKOMEHAALMAMY TEPPUTOPHUANBHO-CTPOUTEND-
HBIX HOPM «OTOIUIeHMe, BEHTWIALMS M KOHAULMoHMpoBaHue» (TCH
OBK—2000 MO) nipy HCITEITAHMA CMOHTHPOBAaHHBEIX MOHTaXHOM Opra-
HUM3aLMeil CUCTeM TIPOBEPSIOT:

COOTBETCTBUE YCTAHOBITEHHOIO 000PYIOBAHHSA U BLIMIOJTHEHHEIX pa-
6ot TpeboBanuam CHull, KaTaToXHBIM JaHHEIM ¥ paboyell JOKyMeH-
Tal[MH;

BHITONMHEHUE TpeOGoBaHHUi M0 cGOpPKe, MOHTaXy (COOTBETCTBUE I0-
CYIApCTBEHHBIM CTAHAAPTaM Y TEXHUYECKUM YCIIOBHAM NPEATIPHATHSA-
HM3TOTOBHTENS);

TePMETHYHOCTD CUCTEM;

Tofayy Y JanjieHHe, pa3BBacMble BEHTHIATOpaMH U HacOCaMH, Ha
XOJIOCTOM XOIY Y TIOJl Harpy3Koil B TedeHue 4 ¥ HerpepLIBHOM paboTH;

GaJlaHCHPOBKY KOJIEC BEHTIISITOPOB ¥ POTOPOB HACOCOB, KaYeCTBO
CaIbHUKOBOYM HAGUBKY, MCIIPABHOCTE IIYCKOBBEIX YCTPOMCTB, CTETIEHb
HarpeBa 371eKTPOIBUTATENS.

Tabauma 12.3

TlapaMeTphi IpA ACNLITANAN CAHHTAPHO-TEXHHYECKOTO 00opyAOBaHHS
npH MOHTAXE

06 HcneitaTe1bHOE JITHTEIBHOCTS
OpYROBAHHE nasnenue, MIla HCNBTAHWS, MUH

Tudpaeauueckoe ucnormanue

YyryHHBIE PAHATODPBI CIPYTIIIHPO- 0,9 2
BaHHbIE; KOHBEKTOPHBIE M paHaTop-

HBbIE Y3JIBI

ApMaTtypa JUISL CUCTEM OTOILIEHUS 1 2
Kanopudepst 1

Brounsle y3ibl CTAIBHBIX IAPOIPO- 1,25Ppas 5
BOJIOB

CBapHbI€ 3MEMEHTE! CTATIBHEIX TPY- 1 (pp=1,5) 5

60MpoBOIOB (KOMIIEHCATOPBI,
KOneHa M T. J1.)

{Ineemamuueckoe ucnsimarue

Tpy6onpoBosbl CHCTEM OTOILIEHHUS 0,15 0,5
ApMaTypa CHCTEM OTOIUIEHHS 0,15 0,5
CrpynnupoBaHHbIE paguaTOPhl 0,1 0,5

MpuMedaHne: pys — pabodee 1aBNCHHE; Pyp — NpoGHOe [aBlIeHHe.
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Tudpocmamuuecikue (2udpasauseckue) ucnimarus cucmem 60dsHoz0
OMONAEHUA U BHYMPERRE20 MEeNAOCHAONCeHUA TIPH OTKITIOUEHHEBIX HCTOY-
HUKax TEIUIOCHAGXKEHMS U PaCIIMPUTENBHEIX COCYAX CIELyeT MPOBO-
AUTE TMIPABIAYCCKUM JABNICHHEM TIPH TIONOXHTENBHBIX TEMIIEPAaTypax
HApyXHOT0 BO3yXa MM TTHEBMATHYECKMM NABIEHHEM TNPH OTpHLA-
TENBHBIX TEMIIEpATypax HapyXXKHOro Bo3ayxa (1abm. 12.3 u 12.4).

HcnibitatenisHOE MMAPOCTATHYECKOE JABICHHE JODKHO GLITH paB-
HEIM 1,5 paGovero gaBneHus, HO He MeHee 0,2 MIla B caMoii HUXHeI
TOYKE CHCTEMHL. CHCTEMY NPU3HAIOT BBLAEPXKABLICH HCTIBITAHHE, €CIHN
NaficHue naBneHus He npesblCHT 0,02 MITa npy oTcyTCTBHH Teud B
CBAaPHBIX LIBAX, TPYyGaX, pe3bOOBBIX COCNHHEHMSAX, APMATYPE, OTOMH-
TENBHBIX TIPUGOpPAxX ¥ NPYroM oGOPYAOBAHHM B TEUEHHE 5 MHMH TOCITE
IOCTIDKEHUSA MTPODHOTO JaBJIeHHSA.

HcnbiTatensHOE MTHEBMATHYECKOE NABNEHHE — NpobHoe U3OHITOY-
Hoe nagnenue 0,15 MITa. CucreMy npusnaror BBLIEPXKABIIIEH UCNBITA-
HHE, €CIIH B TEYCHHME 5 MHH TTalleHUE JABJICHUS HE TIPEBBICHT 0,01 MITa.

ITocne TUAPOCTATHYECKMX WM THEBMATHYECKHX HCIIBITAHHI CHCTE-
MEI TIAPOBOTO OTOILIEHHS JO/DKHBI ObITh TIPOBEPEHBI ITyTEM MYCKA TIapa ¢
pabouuM faBneHHeM cucTeMBL. ITpn 310M yreuka niapa He JOIMyCKAaeTcs.

Ta6uuua 12.4

ITapamMeTpsl NpH rAAPABIHIECKOM HCABITAHHK CAHHTAPHO-TEXHHIECKHX
CHCTEM H 0GOPYJIOBAHAA B MPONECCE IKCILTYATALHH

n Homnyctumoe
MCHH'IH'NJIBHOC HTEILHOCTh | MAACHWUE HUCIIbl-
O6opynosauue nramnetine, MIla HUCIMBITAHNUSA, TaTeJIbLHOTo
MHMH AABNeHuMs,
MIIa
Kot Bogorpeii- 1,25ppsﬁ, HO He MeHee 5 0
HbIE Pst 0.3
Bononogorpesare 1’251’,»5 +0,3 5 0
CucteMbl BOXSHOTO 1,25pp36, HO He MeHee 5 0,02
OTOTUJIEHMA ¢ YYTYH- |0,2 B HIDKHE TouKe
HBIMH WJIH CTAJIbHBI- |CHCTEMbI
MH NpUGOpaMH
CHCTeMBI TIapOBOTO
OTOTUIEHHA C JaBie-
HueM, MIla:
o 0,07 0,25 B HIXHelt TOuKe 5 0,02
CHCTEMBI
cahitre 0,07 Pous * 0,1, HO He Me- 5 0,02
Hee 0,3 B BepxHeit
TOYKE CHCTEMBI
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Tenaceoe ucnvimarue cucmem OMORAEHUR U MenaocHabicenus TIPU
TIONOXUTEABHOM TEMIIEPATYPe HApPYXHOIO BO3IYyXa MOXHO TIPOBOIUTH
[IPH TeMIIepaType BOABI B TIONAIOHIMX MAarHCTPaIsX CHCTEM HE MeHee
60 °C, a nIpH OTPHLATENBHOM TEMIIEPATYPE HApYyKHOTO BO3yXa — TIpH
TEMIIEpaType TEIUIOHOCHTENSI B MOJAIOLIEM TPYOONpOBOJAE, COOTBET-
CTBYIOHIEH TeMIIepaType HapyXHOTO BO3LyXa IO TeMIIEpaTypHOMY Ipa-
duKy, Ho He MeHee 50 °C. HupKyIsIUHOHHOE JaBJIEHHE B CHCTEME IOT-
XHO COOTBETCTBOBAaTh 3HAYEHHIO, YKa3aHHOMY B paboueif JOKYMEH-
TaLlUH.

TeIIoBOe UCMIBITAHHE CHCTEM OTOIUIEHHSA NMPOBOAAT B TeueHue 7 4,
TIPH 3TOM TIPOBEPAIOT PABHOMEPHOCTH MPOFPEBa OTOIUTENBHBIX TIPH-
6opoB (Ha OUIYIIB).

Henvimanus cucmem GeHMUAYUL, KOHOULUOHUPOBAHUA U 6030YUIHO20
omonAeHys BKITIOUAIOT B cebs:

M3MEpEeHHe TIPOM3BOAUTENIEHOCTH BEHTHWISITOpA, OTBETBICHUH CH-
CTEM, MECTHBIX OTCOCOB M BHITSDKHEIX YCTPOUCTB €CTECTBEHHOH BEHTH-
TSI,

H3MEPEHHe H3TydYaeMOiM 3BYKOBOH MOHIHOCTH B OOCIYXXKMBAcMBIX
TIOMELLECHUAX H B OKPYXAIOIIYIO CPELy;

MIPOBEPKY BO3MYXOBOMIOB HA FEPMETHYHOCTH (B cooTBeTcTBiM ¢ TOCT
12.3.018—79). .

OTKIIOHEHHWE TIOKa3aTeNel OT MPeayCMOTPEHHEIX [IPOEKTOM AOTMYC-
KaeTcs:

+10% — mo pacxomy BO3IyXa, TIPOXORSAILIEro yepe3 BO3IMyXopac-
TpeJe/MTeIbHbBIE H BO3LYXONPHEMHBIE YCTPOMCTBA YCTAHOBOK OO1LE-
0OMEHHOM BEHTWIALIMH W KOHIMLIHOHUPOBAHUS BO3IyXa ITPH YCIOBHH
obecrieucHus Tpebyemoro moamnopa (paspexcHHs) Bo3OyXa B ITOMe-
LIEHNH;

+10% — mo pacxoiy BO3myxa, yIAISIEMOTO Ye€pe3 MECTHEIE OTCOCEH
M T0JaBacMoro Yepes OYLIHPYIOIHE MaTpyOKH.

Ha xaX/Iy1o CHCTEMY COCTABIISIFOT ITAcTopT B cooreeTcTBHH co CHHIT
3.05.01-85.

ITpH MCIBITAHMM CHCTEM, BBHIMONHACMEIX OpraHH3anuei-3aKa3un-
KOM, NPOBEPAIOT NapaMeTphl MUKPOKJIMMATa M cofepXKaHHe BPeTHBIX
BELIECTB B oOCIyXuUBaeMoi (paboueii) 30HE TTOMEHIEHHA.

H3MepeHne TapaMeTPOB MUKPOKIIMMATA B O6CITYXKUBAaEMO 30HE Io-
MeLLEHMS poBoaAT B coorercTBud ¢ TpebopaHusamMu TOCT 30494, a B
paboueii 30He nomereHusT — B cootBeTcTBUM ¢ CalTuH 2.2.4.548-96.

Ebiceco0nbie eudpocmamuyeckie UCRbIMAHUA HA NPOYHOCMb U HAOM-
HoCcmb cucmeMm, BEITIONHAEMEIE SKCIUTyaTUPYIOHIe! opraH|3alie, mpo-
BOAST B TeueHHEe 15 MHH, NpPH 5TOM TNajeHUE NABICHUSI HE JOJDKHO
6sITh 6omee 0,01 MITa.

DeBaTOpHBIE Yanbl, Kanopudbepsl H BOIOMNONOIPEBATEM OTOILIE-
HUS HCIIHITHIBAIOT maBinenueM 1,25 pabouero, Ho He Hinke 1,0 MIla;
CHCTEMEI TIAHETBLHOTO H KOHBEKTOPHOTO OTOILIEHUS (IO 331eJIKM MOH-
TaXHbIX OKOH) — JAaBreHWeM 1 MIIa; cucreMBl OTOINIEHHA C YYTYH-
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HBIMH OTOIIHTENLHBIMH ITpuOOopamMu — napneHueM 1,25 paGodero, HO
He 6onee 0,6 MIla; cucTeMHl IMAHENHLHOTO OTOIVIEHHS, COBMEIIEHHEIE
C OTONMTEIbHBIMH NMpUGOpaMKu, — IPH NPOOHOM JaBICHHK HE BRILIE
ApeaeNbHOrOo IMPOCHOTO AARICHHS IS YCTAHOBJAEHHEIX B CHCTEME OTQ-
TIMTENBHBIX MPUOOPOB.

ExerofHrle THAPOCTATHYECKHE UCIBITAHUS Ha TIPOYHOCTD W IUIOT-
HOCTB NTapOBEIX CUCTEM OTOIUIEHHS ¥ TEIIOCHAOXEHMS TIPOBOMIAT ITHER-
matuueckuM jgasnenuem 0,1 MIla npogomKMTeNbHOCTRIO 5 MUH, IpH
STOM IIafieHHEe JaBIeHUA He JOJpKHO ObiTh Gonee 0,01 MIIa.

Ipu THAPABAMYECKOM MCHBTAHWM CHCTEMY BOIASHOIO OTOIUIEHMS
HAaIOAHAIOT BOIOH M YIANAIOT U3 HEE BO3AYX Yepe3 BO3AYXOCOOPHUKH
FIpH OTKPHITHIX KpaHaX Ha CTOSKAX M Y OTOIUTENBHEIX pHGopos. Kor-
JIBI U PacLIMPHUTENIbHBIA COCYJ OTCOSIHHSIOT OT CHCTEMBI Ha BpeMsl
MCITBITAaHUSL.

3anonHAIPT CUCTEMY Yepe3 OOpaTHYI0 MaruCTpanb, MOIKIIOYHB €€
K ITOCTOSTHHOMY MJIH BpeMEHHOMY BOHOIIpOBOAY. ITociie HamoJMHEHHS
CHCTeMBI 3aKPHIBAIOT BCE BO3MYyXOCOOPHUKY M BKJTIOYAIOT PYYHOMR WIH
MPHUBOAHON THIPARIWYECKHMA Npece, MPH IIOMOILKA KOTOPOIo CO3Hal0T
TpebyeMoe IaBleHue.

KoHTponupyloT maBieHHe NMPOBEPEHHBIM M OILIOMOHPOBAHHBIM
MaHoMeTpoM ¢ ueHoit gemeHmst 0,01 MIIa. O6HapyXeHHEBIE MEJKHE
HEMCHPABHOCTU, HE MELIAIOMIME T'MAPABINYECKOMY UCIBITAHUIO, OT-
MEYAIOT MEJIOM, a 3aTeM YCTPAHAIOT.

HacocHble YCTaHOBKM HCITBITHIBAIOT CHAYala Ha XOJIOCTOM XOIY, a
3aTeM moj Harpyskoii. Ilepen MCOHITaHMEM YCTAHOBKY BHHMATELHO
OCMAaTpUBAIOT, MPOBEPSIOT HAXEXKHOCTL KpeIUieHusi, yOeXmamoTcs B
OTCYTCTBHM BHYTPHM Hee KaKHMX-THOO IMpeaMeToB (IIPOKIagoOK, aeTa-
nieit). st 3TOrO MpOBOPAYMBAIOT BPYYHYIO BaJl HACOCA M BKIIIOYAIOT
Hacoc Ha 3...5 MuH.

Ipu mosiBIeHUH MTOCTOPOHHUX IIIYMOB M CTYKOB HACOC OTKJTIOYAIOT
¥ pasoupaiot. Hpu HopMansHo# pabore Hacoc OGKaTHIBAIOT B Teue-
Hue 12...15 MUH, TTOCJIe Yero MpOBEpAIOT TPYILMECH YacTH, ybexma-
10TCA B OTCYTCTBHM HarpeBaHUs U JAPYTHX HeucrpaBHocTelt. ITpuuu-
HaMH HarpeBaHWsi MOTYT GHITh HETOUHOCTh TIPHTOHKH, ITIEPEKOCHI, TY-
Tas 3aTsKKa, 3arpA3HEHHOCTb TPYIHMXCS JacTel WIM CMa3O4HOIO
Macna.

Iocne ycrpaHeHHa HEMCIPAaBHOCTEH HACOC 00KATHIBAIOT B TEYEHHE
1 ¥, MOTOM B T€UCHHME 6 Y, KOHTPOJMPYS HPHU 3TOM €r0 COCTOSHHE.
Ecnu e Oyner oOHapyxeHo Ze(eKTOB, TO HACOC BKIIIOYAIOT Ha IIpos-
HYIO 3KCIUTYyaTalWIo M CTAaBAT IOI HArpysKy.

KoHTponbHbie Bonpocobl

1. Kakue BUIBI yepTexeil pa3pabaThIBAIOTCA NPH MPOSKTHPOBAHUN CHCTEM
OTOIUICHHUA, BEHTHWISILHHU H KOH.IIH]_[HOHH[)OB&HPUI?
2. Y10 BXOAUT B KOMIUIEKT uyepTexeit Mapxu OB?
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3. Kakue MapKH TIPMCBAMBAIOT YEPTEXaM OTOTICHUA H BEHTWISILIHH B CO-
9
oreercreuu ¢ TOCT 21.106—787 ,
4. Kak 0603Ha4aIoT OTOMHTEbHO-BeHTHIIIMOHHBIC YCTAHOBKU Ha YEpTeXax:
5. [lns yero pa3paGaTHBAOT AKCOHOMETPHUECKHE CXEMEI OTOTTUTEIBHO-BCH-

TITSALIMOBHBIX cHCTEM?
6. Kak npoM3BOIAT IMAPABIMIECKOE HCIBITAHHME CHCTEMEI B

TwieHun? ]
7. Kax nmpOM3BOAAT ITHEBMATHIECKOC MCHBITAHKUE CHCTEMBI BOLSHOTO OTO

rieHua? ,
8. KaK MCNBLITHIBAIOT HAaCOCHBIE YCTAHOBKU

OISHOIO OTO-
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