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rNABA 6

OCHOBHbIE YCIIOBNA PASMELLEHNA
OTOMUTEJIbHbIX YCTAHOBOK

6.1. O6wme ycnosms pasmeLLeHus

Ipu skcrTyaTalldd OTOIUTEIIBHBIX YCTAHOBOK 00S3aTEIBHO HalTMYHE JOCTATOYHOTO
KOJIMYECTBA KMCIIOPOXa, T.e. Bo3ayxa. COOTBETCTBYIOLIME YCIOBUA pa3MelleHust chop-
MyJIMpoBaHbl B PacniopsckeHMM O TOTIOYHBEX cucteMax. Ilpu sToM crnemyer o6patuTh
BHMMaHME Ha TO, YTO peyb MAET 00 0Opas3ioBoil KOHCTPYKLMH, KOTOpast MOXeT OBITh
U3MEHEHA B COOTBETCTBYIOIIMX TUPEKTHBAX WIN 3aKOHaX, PETYJIMPYIOIHUX CTPOHTEINb-
CTBO B (penepaibHBIX 3€MJISIX, T.€. NOIYCTHMB! HEKOTOpHIE OTKJIOHEHH. B yclIoBHsX,
PEMIAMEHTHPYIOLIMX Pa3sMEIICHME OTONMUTENIbHbIX YCTAHOBOK WM obeclieueHUe BO3-
IyXOM IUIS TOPEHUSI, HET molpa3ae/icHHUs yCTAHOBOK IO BHIaM TOILTHBA FUIH FOPEKH
(c monmyBoM Wi 6e3).

Ycaoeua paimewenus

OronmTesTbHBIE YCTAaHOBKM NOIPA3neiigoT Ha yCTaHOBKH:
- 1'[0’1‘p€6JI$IIOLU,HC BO34YX HCIMOCPCACTBCHHO M3 ITOMCHICHHA,
— HE3aBHCAINME OT BO3AYyXa IOMCILCHMS.

Mecmo ycmanosxu

HoMewreHNS i pasMELICHN] YCTAHOBOK [TOIPA3IENSAIOT Ha:

— MOMEIUEHHUS!, IIpeqHAa3HaYeHHBIC I HX YCTAHOBKM H KOTOPBHIE MOIYT HCITO/b-
30BaThCH TAKKE M IS APYTUX LIENei;

— CHENHATM3HPOBAHHBIE KOTENBLHBIE TIOMELLEHU (TOJIBKO ISl pa3MEILieHUA OTO-
TNHUTEJIBHBIX YCTAHOBOK).

Homewenue xomeavnoit 6 coomeemcmeuu ¢ Pacnopaxenuem o monounwvix
cucmemax om 1995 a.

Tlomewenue dan ycmanosxu

CornacHo Pacnopsix€HHIO O TONOYHBIX CHUCTEMAX B OTIENbHBIX CIEHHATH3NPO-
BaHHBIX ITOMELICHHNAX (KOTENBHBIX), HEOOXOMHMO YCTaHaBIHBATh TOJBKO OTOITH-
TEJIFHEIE YCTAaHOBKH, pafoTafoliyMe Ha TBEPIOM TOILIMBE, CyMMapHasi TEILTOBas
MOLIHOCTb KOTOPBIX npeBbiiuacT 50 kBt. Ilpu onpenesieHuu obileil TEMIOBOH MOLII-
HOCTH HeOOXO[IHMMO YYUTHIBaTh BCE YCTAHOBKH B TIOMELIEHHH, KOTOPBIE MOTYT OBITh
BEKJIIOYEHE! OHOBpeMeHHO. CoOTBeTCTBYIOIIee TpeGOBAHME IIPENbIAYIINX TIPENII-
caHHMif 0 TOM, 4TO BC€ YCTAHOBKM TEILIOBOH MOMIHOCTEIO Goiiee S0 kBT Heobxomm-
MO pa3MellaTh B CIEHHATU3UPOBAHHBIX KOTEJILHBIX TMOMELIEHHSX, Teleph He Jieii-
cTBYyeT. To €CTh Bc€ YCTAHOBKM Ha XHIKOM WM ra3000pa3sHOM TOIUIHBE, HE3aBHCHMO
OT UX HOMHMH&JIBHOI MOILIHOCTH, COIJIaCHO PacnopsikeHHIO O TOMOYHBIX CHCTE-
MaxX, MOXHO pasMEIATE B [TOMEIICHUSX, KOTOPHIE TaKXE CIYXAT IUIS XWIBIX WIH
AHAJIOTUYHBIX 1I€JIeH.

6.1. O6wue yerosusn pasmewsens |

Ide neav3a pazmewamv omonumenvnvie YCmanoeKu?

CornacHo PacropsskeHHIo 0 TONMOYHBIX CHCTEMaX, OTONMTENIbHBIC YCTAHOBKM HEJb3H
pasMellaTh WIM COOPYXaTh B CIEOYIOLIMX MECTaX:

— NeCTHUYHBIE KIETKH WIH OBLIENOCTYIIHBIE KOPUIOPH!, KPOME XWIBIX 3MaHuH,
UMeroImx He 6ojiee IByX KBapTUD;

~ KOPMIOpHI I 3BaKyallny;

— TapaXH, KPOME OTOIMTENLHBIX YCTAHOBOK, pabOoTalOLMX HE3aBUCHMO OT BO3-
Iyxa TIOMELIEHHS M He CIIOCOOHBIX HarpeThea Gonee ueM no 300°C.

OTONUTENBHBIE YCTAHOBKM, TIOTpeOIsoLre BO3AyX HEIIOCPEICTBEHHO U3 MOME-
LUICHWS, HENbL3g pa3Melath B TTIOMELEHUsX, B KOTOPHIX:

- TiepepabaThIBalOTCs, XPAHITCH MM NPOU3BOIATCA JNETKOBOCIUIAMEHAIOMIKECH
MAaTepHabl WM BELIECTB2 B TAKOM KOJIMYECTBE, YTO BO3HMKAET OTNACHOCTh BOCILIA-
MEHEHHS;

— nepepabaThIBAIOTCsl, XPAHATCS WIH IIPOU3BOAATCH B3PhIBOONACHBIC MATEPHAIBL.

Yemanoexu, nompebasiougue 6030yx HeNOCPEOCMEEHHO U3 NOMEWEHUA, HeAb3s pa3-
Meanms 6 NOMEWEHIAX Ul K6apmupax, 6030YX U3 KOMopeix yoaisemes ¢ noMo-
wpio eenmunamopos. Hcrarouenuem s6as10mes YCmanosKy, Komopoie bsuiu cnpo-
eKMUPOBAHbI 6 COOMEEMCcMELUY ¢ mpeboeaHUAMU HA 6EHMUAALLOHHbe ycmpoLicmea,
codepucaugumucsa 6 DIN 18017, obecneuusarouie moasko yupKyasyuio 6030yxa 6
nomewenuu. Jonycmuma npomueonoaoxcHas 6aokuposxa.

Yemanosku c ycmpoﬁcmeo.u 3quumosl nomoka

VerpoiicTsa, MoTpeOAsIOIMe BO3NYX HENOCPEICTBEHHO U3 TMOMEIICHHS M obopyzno-
BAaHHBIE YCTPOIICTBOM 3alMTHI MOTOKA HOMHHAIBHOI MOLHOCTEIO Gonee 7 kBT, Mo-
IyT GBITH pasMeLieHbl B KBApTHpax WM NOJOOHBIX MOMELICHUSIX TOJIBKO B ONpene-
NeHHBIX ciyyasx. [IpM 9TOM C MOMOLUBIO CTeIUaTbHOTO 0GOpynoBaHys, HarpuMep
TpyOB! /ISt OTBOAA OTPAGOTAHHBIX Fa30B, TAPAHTUPYETCS, YTO OTXOUIIIME a3kl B onac-
HOM KOJTHYECTBE HE CMOIYT TIPOHHKHYThH B OMELICHME, I€ YCTAHOBIEHO OTONUTENb-
Hoe obopynoBaHHe. DTO TpeOOBAaHME HE YYMTHIBAETCS B CJy4ae, €C/IM IOMELIEHHE
JHOCTATOYHO IPOBETPUBAECTCSI M HE MMEET OTBEPCTM B CMEXHBIC NOMEIUECHUA MU
HapyXHbIX Apepeii. [Tpy 3TOM IBEpU JIOJDKHEI OBITH MIOTHRIMH ¥ CAMO3aKPhIBAIOILH-
MHUCH.

Ipedoxpanumenvnviii Kaanan, delicmeylousuii 6 3a6UCUMOCTU
om memnepamypoi

Ta30BBIE YCTAHOBKM B TIOMELIEHWSX WJIH Fa30IpOBOJl HEMOCPEICTBEHHO MEpen 0To-
TIMTEIPHOM YCTAHOBKOM JOJDKHBI ObITH CHaGXkeHbl 00OPYIOBaHKEM, KOTOPOE:

— aBTOMATHYeCKH TIepeKpoeT TIOCTYIUIEHHE TOIUIMBA FPY BHEIIHEH TEpMUYECKOM
Harpyske Gonee 100°C u

— CKOHCTPYMPOBAHO TaKuM 00pa3oM, 4TO €T0 MPOIYCKHas COCOGHOCTh NPU TeM-
nepatypax 1o 650°C Ha mepuon BpeMeHH JIo 30 MMHYT COCTaBIsieT He boree 30 n/4.

Yemanoexu na »cuoxom monauee

OTonuUTEbHBIE YCTAHOBKH, paGoTaiomive Ha XWIKOM TOIJIMBE, MOXHO pa3Me-
aTh B MOMELIEHHsIX, TI0J KOTOPOTO PACIOOXEeH He BhILIE, YeM Ha 1 M OT mo-
BepxHocTH 3emym. IIpy 3TOM ycTaHOBKa HNOJDKHA OBITH 0GOpYyIOBaHa yCTpOii-
CTBOM KOHTpOJS IUIAMEHW W YCTpOHCTBOM, TO3BOJIAIOIIUM TpH BBIKJIIOYEHHOMH
TONKE MCIKJTIOYUTE IOCTYIUIEHHE TOMIMBA B IIOMEIUEHHE B ONMACHOM KOJUYECTBE
WiH obecIieYnTh BO3MOXHOCTh €r0 YHAAJIEHUS € MOMOUIBIO CHCTEMB MEXaHHYEC-
KOU BEHTWISIIIMH.
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@6 Inaea 6. Ocrognbie ycaoeus pasMewenus omonumenbibix yYemanoeoK

Paccmosanue 0o cmpoumenbHbix KOHCIMPYKyull

YcraHOBKM [OEKHBE ObITh YHAJIEHBl WIH OTTOPOXEHBI OT CTPOUTEIBHBIX KOHCTPYK-
LM Ha TaKOE PacCTOSIHME, YTOORI TeMIlepaTypa Ha MX IIOBEPXHOCTH HE IpEeBHIHIAA
85°C. B npoTHBHOM ciiydae HeoOXOIMMO oGecreunBath paccTosinve B 40 oM.

6.2. MNMopaua Bo3ayxa Ong ropeHus

6.2.1. Ycaoeus 2openus u nompebrocmo 6 6030yxe 041 20peHus
Yeaoeun 0an eopenusn

Hnst Toro yToObl [IPOMCXOMIUL TPOLIECC TOPEHUd, HapsALy C HOCTaTOYHBIM KOJIMYe-
CTBOM KHCHopona (BO3IyXa) TOILTHBO Tiepel TopeHHEM IOJLKHO 00pa3oBaTth TOPIOYHE
napel. [asudukanmsa NpOUCXOMUT ¢ MOMOLIBIO NOIOMHUTEIbHON 3HEPIHH, HaIlpH-
Mep, HaBleHUd (KapOropaTop, pacHbUTUTEIbHAA TOPENKa).

Temnepamypa ecnvuiuxu

Kaaccot onacrnocmu
TeMriepaTypa Ton/MBa HOJLKHA OBITL BRIE TEMIEpaTyph! BCOBIUKY., TeMmreparypa
BCIIBITHKH — 3TO caMasl HU3Kasl TeMIIeparypa, Mpy KOTOpoi ToplodYMe Maphl Tepecra-

10T TopeTh. JLIA TopIouMx XHUIKOCTeil Ha OCHOBE TeMIIEpaTyphl BCIBIILIKY OITPEIesisTioT
KJacCHl ONacHOCTH (Tabir. 6.1).

Ta6mma 6.1. Temneparypa BCIBIIKH HEKOTOPHIX BUAOB TorUmea [4.1]

Tonnueo Temnepartypa Bcnbituku, °C
Betaun ~16...15

JuaenbHoe toniueo 15...20

Hedrenpopyktot EL 55...100

Bosmyx zisi ropeHMs XOIDKeH 00pasoBarh ¢ Mapamy TOILIMBA TOPIOYYIO CMEChH.
Temnepamypa eocniamenenusn

Hampumep, nuana3oH BOCHIaMEHEHUS IUisl TIPUPOIHOIO Ta3a HAXOIUTCA B Ipeesiax
oT 5 1o 12% ob6beMHOTO cofepXaHus BO3yXa B cMecH. [Uis BocIUIaMeHeHUS Ta30B03~
IYyIIHOH CMeCHM HEOOXOHNMMO ITOBBIHEHHE TEMIIEPATYPHl [0 TOYKM BOCIUIAMEHEHHSI.
OHa 3aBHCHT OT BH/Ia TOTUIHBA M COCTABJISET, HAIPUMED, JUISL IIPHPOIHOTO Fa3a OKOJO
640°C, st wedrenponykros EL — npumepHo 360°C.

Pacxo0 eo3dyxa 0aa 2openun

Tak Kak ropeHue TNpencTaBiser coboil XHMMMUYECKYIO PeakLMIO TOIUIMBHOTO ra3a ¢
KHCJIOPOIIOM TIpH TeMIlepaType BBIIIEe TOYKH BOCIUIAMECHEHHS, TO Pacxo; BO3MIyXa T
TOpPEHUs OTPEHE/ISICTC Ha OCHOBAHMH XMMHYECKH HEOOXOMIMMOTO KOJIHYeCTBa KHC-
Jlopoja.

Hoanoe czopanue

Jns monHoro cropadMs HEUCTBYIOT CIEIYIOLIME COOTHOLIEHUS:

C +0, - CO,
2H, +0, - 2H,0
s +0, - SO,

CH_+ (n+ m/4) O, — nCO,+ m/2H,0 (6.1)

6.2. Hlodaua 6o03dyxa ons 20peHus I\)

Yem Gobliie TEIUIOTA CTOpaHUsA TOILIMBA, TeM OONblle pacXol KHCJIOpona H,
cJIefOBaTENLHO, BO3IyXa.
[IpH HENOCTATOYHOM KOJMYETBE KUCIOpOHa, T.e. TIPH HETOJHOM CTOpaHHH, B
OTXOILILIMX 433X OCTAIOTCS TOPIOYME COCTaBHBIE YacTH, npexne scero CO.

2C +0, -» 2CO (6.2)

Mornookcud yzaepoda, xomopeiii obpazyemcs ecaedcmele Hedocmamea 6030yxa
Ona 2opeHus, moxcem bbime ONaceH Ons Hcusnu!

Teopemuueckuii pacxod 6030yxa 043 20peHus

Ilo YCJIIOBHUAM XMMHWYECKOH peakliv OfpeltesIfeTCs TCOPCTI/I‘-ICCKHﬁ pacxon KucjiIopo-
J1a 1 COOTBETCTBECHHO BO31yXa /i IOpCHUA:

100%
LMMH - 21%

1.e. Wit nonydenus 1 m* O, neobxommo 4,762 m* Bozayxa.
Teopetuyeckuit pacxon Bosayxa L . OIpPENENSIETCss Ha OCHOBAHMH 1OJIed OT-
IETbHBIX Ta30B B CMECH:

-0, ., =4762-0, .., (6.3)

2, MKH

H

me = 2 rx : Ll. % (6'4)
TeopeTyecKuil pacxol BO3IYXa IUIsl HEKOTOPBIX BUIOB TOTUIWBA MPUBETEH B Ta0. 6.2,

Tabmna 6.2. XapakrepMCTUKH HEKOTOPHIX BWIOB Tormea [6.1]

Tonnueo Tennora cropauus Pacxog so3pyxa, L COW,

% ot obrema
Mpupogrbiit ras L 8,9 kBr - u/m* (32 MOk /%) 8,4 M’w/M{w 11,8
Mpupoprbii ras H -~ 10,4 kBr - u/m® (37,44 MIx/M) 98 M /™ 12,0
Hedrenpopywtot EL 10,5 kBr - u/n (37,8 MIx/m) 95 M /™ 15,5
Byran 34,3 kBr - u/m® (123,48 Mk /M%) 30,9 M7sogg/M3Tom\ 14,1
Mponax 25,8 kBr-u/M® (92,9 MOx/MY) 239w /0 13,8

* 3HaueHu, YKa3aHHBIE B CKOOKaX, MPUBEACHB PEaKTOPOM

Heo6XonMMo yuyuTHIBATH, YTO JUTS TOPEHUS HEOOXOIUMO BO3AyXa OOJIbille, YeM
PACCYNUTAHO TEOPETHYECKH.

Jleiicmeumeasnuiii pacxod so3dyxa

JeficTBITEIBHBIN pacxoll BO3/Iyxa onpenesidercs mo (opMysie:
L=4-1L,,

rae 4 — ko3¢ GUIHeHT W30BITKA BO3AyXA.

3HayeHHe Koo pHIMeHTa U30bITKA BO3/IYXa JOJDKHO HAXOMUTECS B Ipelienax ot
1,1 no 1,4. CiMiuKoM BHICOKHI KO3(DHUIMEHT U3OBITKa BO3yXa NPHUBOIAUT K IOBBI-
IHEHHIO [IOJIM KHCJIOPOAa B OTXOMAIIMX Ta3aX, YTO BeleT K YBETMUEHHIO ITIOTePh OTX0-
JIAIIAX Ta30B.

Heo6xonumplit Ko3@QhUIMEeHT U30HTKA BO3Lyxa MOXHO ONPENENTHTD ¢ IIOMOIIBIO
OIpeNeNIEHUS COCTaBa OTXO/ISAIIMX ra3oB. 3HaUYCHHE 4 ONPENE/ISETCH Ha OCHOBE Mak-
cUMasTbHOM U u3MepeHHoi nom CO, B OTXOIALIEM rase:

CO

z - 2, MAKC

2, m3m

(6.5
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(/8 Thasa 6. Ochogupie ycaoeus pazmelieHus OmoRUMeNbHbIX YCMaHO80K

6.2.2. Boamoxcnocmu crabxcenus 6030yxom 0as 20peHus
OMoOnumMeavHbIX YCMaHO60K, NOMPebAAIOUUX 6030YX NomMeueHus

HeobOxo00umoe xoauecmeo 6030yxa 04 NOOOEPHCAHUA NPOUECCA 20PEHUA

Heo6xonymoe komuecTBO BO3MyXa U TIOLAEPXAHUS TMpoLecca TOpeHUs o6ecreqy-
BAETCs, €CJIM B MOMELIEHHE, Il YCTAHABIWBAETCS OTOMHTENPHOE 000pYyIOBaHHE, €C-
TECTBEHHBIM IMyTeM WJIM NIPH NPUMEHEHUN MEXaHWYECKUX YCTPOMCTB 3a yac mocTyna-
er 1,6 M* Bo3nyxa Ha Kaxnpii KBT oOleii HOMWUHAJIBbHOH TEIUIOBOM MOIIIHOCTH
OTOIUTETLHOTO 0GOPYIOBaHUS NPU MOHKMXKEHUU IaBieHus He Gonee yem Ha 4 Ila mo
CPaBHEHWIO C HapYXXHBIM [aBICHHEM.

Yemanoexu menaoeoii mouwpocmoro do 35 kBm
Obsem nomewernun

Bo3dyxo0600bt 0asn nodauu 603dyxa 04 2o0penun
Omeepcmun napyxcy

Jina ycTaHOBOK 001Ieif TeHIOBOI MOHTHOCTEIO 10 35 KBT ycnoBusa cHaGXeHUS BO3Y-
XOM IUISE TOPEHHUS CYMTAIOTCS BBIIONHEHHBIMH (corniacHO PacnopsskeHuIo 0 TONoy-
HHX CHCTEMax) B ClIyyae pa3MeillcHHS MX B TAKOM MOMEICHHH, KOTOpoOe:

— MMEET XOTS OBl OIHY HAaPYXKHYIO IBEPh HIIH OITHO OTKPhIBaloieecs OKHO. O0peM
TAKOTO ITOMELIEHHS JOJDKEH OCTaBIIITh He MeHee 4 M Ha 1 xBT TerUioBoil MOUTHOCTH
OTOMMTEIFHOTO O0OPYIIOBaHHUS, WU

— COENMHSETCH C IPYTMMH TOMEIIECHHMSMM, MMEIOIIHMY BEHTWISIIIMOHHBIE OT-
BEpPCTHA WM HapyxXHbie asepd. OOiuii o0beM 3THX TOMELIEHWI JIOJDKEH COOTBET-
CTBOBAThH ODIICH TeIUIOBOM MOIMHOCTH OTOIUTEIBHOTO OOOpYINOBaHUS, WM

— uUMeeT XOTs Obl OIHO BEHTUISILMOHHOE OTBEPCTHE, BELyIllEe HApy Xy, C IUioua-
IIBF0 He MeHee 150 cMm? wiM gBa TaKuX OTBEPCTHS C IUIOLIANBIO 75 CM?, WM BO3LYXO-
BOJI, UMEIOILMIA BEIXOI HAPYXY, C TAKOH X€ TUIOLIAIBIO.

IMpurok Bo3ayxa JUIs ropeHns U3 MOMEILEHVH, MMEIOIHX BHIXOI HAPYXKY, a TAKKE
W3 COCNMHEHHDBIX ¢ HUMH TIOMELIEHWH, B TIOMEILIEHHE, IJIE YCTAHOBJIEHO OTOIMMTEIBHOE
o0opyoBaHKEe, NOJDKEH MMPOUCXOIUTH YEPE3 BEHTHIALIMOHHBIE OTBEPCTUSA VT TPHTOKA
BO3/IyXa, HEOOXOIMMOTO il TOpeHHs, ¢ TUiow@ansio 150 cM?, Kotopele IOJDKHBI GHITh
pa3MEHIEHbl MEXY TUMM NoMelueHussMU. [Ipu ycranoBke o0OpyHOBaHHMS B KPUTBIX
WK TIOHOOHBIX TIOMEHICHUSIX B BOZMYIIHYIO CHCTEMY MOTYT OBITH BKJTIOYEHBI TOJBKO
TOMENIEHYST JIAHHOM KBapTUphbl. OGheM BCeX NOMELLEHHH, 00BeIMHEHHEIX B CHCTEMY U
HMEOIIMX MUHUMYM OJTHO OTKPHIBAEMOE OKHO WM HAPYKHYIO [IBEPh, NOJDKEH ObITH HE
MeHee 4 M? Ha 1 kBT TernoBoil MOLIHOCTH OTOHHTEIBHOIO O0OPYIOBAHMSL.

A5 ra3’oBHIX KyXOHHBIX TUTHT, & TaKXe OTKPHITBIX KAMWHOB JEHCTBYIOT OcoObIe
TpebOBaHMA.

Yemanoexu menaoeoli mowgpocmuoro om 35 do 50 kBm

st ycTaHOBOK TeIUIOBOM MOLIHOCTBIO OT 35 no 50 kBT ycioBusi CHaGXeHUs BO3Iy-
XOM [UI1 TOPEHMSI CYUTAFOTCS BBITIOJIHEHHBIMH (COmTacHO PacropsskeHHIO o TONoY-
HBIX CHCTEMAX) B CIAy4ae pa3MEIeHMs HX B IOMEIIEHHH, KOTOPOE MMEET XOTs Obl
OIIHO BEHTWJISIIIMOHHOE OTBEPCTHE, BEAYILEE HapyXy, ¢ IIOHIaIbI0 He MeHee 150 cm?,
WM IBa TAKHX OTBEPCTHS C IUTOLUAARIO 75 cM? Kaxkioe, WIH BO3IYXOBO, MMEOMi
BBIXOl HAPYXXY U aHAJIOTVMYHBIE pasMephl. CHaOXeHHE BO3IYXOM H3 JPYTHX ITOMenIe-
HUH B TaHHOM CiIyyae HEBO3MOXHO.

Yemanoexu menaoeoti mowgocmero 6oaee 50 kBm

JIna yCTaHOBOK TEIUIOBOM MOLIHOCTHIO 601ee 50 kBT ycinoBusi cHaGXeHHsT BO3IXYyXOM
IUTE TOPEHUSI CYMTAIOTCS BHIIONHEHHBIMY (coriacHO PaclopsckeHWIo O TOMOYHBIX




6.2. Ilodaua 6030yxa 0as zopenus

CHCTeMAax) B CJIydae pasMerleHyst X B TOMENIEHHH, KOTOpOE MMEET XOTs Obl OIHO
BEHTWIAIIMOHHOE OTBEPCTHE WIM BO3IYXOBOI C BEIXOHOM Hapyxy. Ilmoniame oteep-
CTHS JIOJDKHA OBITE paBHa 150 ¢M? ILTI0C HOMOMHUTENHHO 10 2 ¢M? Ha Kaxiabiii KBT
MOIUHOCTH, npesbiarmnieil 50 kBr. Iliouane oTBepCcTHs HODKHA ObITh pasfeneHa He
f6osiee YeM Ha [IBa.

ITlpumep onpedenerus nrowadu omeepcmuii noda4uu 6030yxXa ONs 2OpeHlst
Mousocts 300 kBt — 150 cm? + 250 kBt - 2 cMY/KBr = 650 oM.

Tlomewenusn 0asn pasmewenun obopydosanus mowpocmoio 60aee 50 kBm

YcranoBKM, paboTarouire Ha XUAKOM WM Ta3000pa3HOM TOIUIMBE, ¢ OOieil Tero-
BOIl MOIIHOCTEIO Bonee 50 kBT, cornmacHo PacnopsskeHMIO O TOIIOYHBIX CHCTEMAX,
MOTYT pa3Mei[aTbCs TONBKO B MOMELIEHHAX, KOTOPHIE:

— HE WCTONB3YIOTCS I APYTHX LeJiel, 3a UCKJIIOYEHHEM YCTAHOBKM TelUTOBBIX
HacOCOB M T.IL., a TAKXKE Ul XpaHeHHs TOIUIVBA;

— HE UMEIOT HUKAKUX OTBEPCTHII B IPYTHe HOMELIEHHS, 33 HCKITIOYCHNEM JIBEpEi;

— WMEIOT TJIOTHBIE ¥ CAMO3aKPHIBAIOIINECS TBEPH;

— HUMEIOT CUCTEMY BEHTUJISAIIHH.

Asapuiinuiii evikarouamean

s ropesiok M yCTpOICTB MOJAaYH TOTUIHBA B YCTAHOBKY, pabGoTalolylo Ha rase WiIH
XUIKOM TOIUIMBE, NOKHA ORITE NperycMOTpeHa BO3MOXHOCTh WX OTKIIOYEHHS B
JI060# MOMEHT ¢ HOMOIIBIO aBapHIHOTO BRIKITIOUATE)IS, PACTIONOXEHHOIO BHE HOMeE-
LIEHUS, TIE YCTAHOBJIEHO OTOTINTENIbHOE 000pyioBaHue. PSIIOM C BEIKIIIOUATENEM NOJI-
JKeH OBITh NMpPEXYCMOTpPEH YeTKO paziMuMMBI ykazatenb. Eciv B MOMenIeHuH, The
pasMELLIEHO OTOMUTEILHOE OBOpYHOBaHME, XPAaHHUTCH XHIKOe Torumso (HedTtempo-
IYKTBI), TO [OJOKHB! OBITH NPENYCMOTPEHB! YCTPOICTBA, HCKITIOUAIOLIIUE TTOCTYIUICHHE
TOTUTMBA CHAPYXM MMOMeIeHHs.

Ycemanoexu, pabomarouwue na meepdom monause, mougocmoto Goaree 50 kBm

Vcranosky, paboTaronpe Ha TBEPIOM TOIUIMBE H MMEIOLIe MOLIHOCTD 6osiee 50 kBT,
coriacHO PacropssXKeHHUIO O TOIOYHBIX CHCTEMAaxX, MOTYT pa3MELLIAThCs TONBKO B CIie-
MATU3HPOBAHHBIX TTOMELLIEHUSIX (KOTEJIBHBIX).

IMoMeleHHST KOTEIbHOH HOMKHE! YIOBIETBOPATE CACHYIOIINM TpeOoBaHUIM:

— He MOryT OBITh UCTIOIB30BAHEI IS APYTUX LIENCH, 32 HCKIIOYEHUEM YCTaHOBKH
TEIUIOBBIX HACOCOB ¥ T.I., a TAKXKE I XPAHEHUS TOIUIABA,

— He [OJLKHBI OBITh HENOCPEICTBEHHO COSMUHEHE! C MOMEILEHUSIMH JUTUTETEHO-
TO TIpeOBIBAHMA JIIONEH, a TAKKE JICCTHUYHAIMU KJIETKaMH, 3a MCKITIOYEHHEM TOMe-
LIEHHIT 1151 JUIMTEIBHOTO NpebhIBaHus obCITyXWBAIOLIETO IEPCOHAa;

— 00beM TOMELIEHMS KOTSJIBHOM He NOoXKeH Obite MeHee 8§ M°, BeICOTAa — He
MEHee 2 M;

— [OMELLEHHE OJDKHO MMETh BBIXOX HAPYXY HIM B KOPUIOD, BEAYIIUIA K ITyTIM
3BaKyalyH,

— [IBEpH JOJLKHBI OTKDBIBATHCA HAPYXy.

Tpeboeanus noxcaproii 6esonacrocmu 041 KOMEAbHbIX

CrteHH, 32 UCKIIOYEHHEM HEHECYIIWX HapYXHBIX CT€H, U OIOpHI TOJl MOMENIEHHEM
KOTEJIBHOM, a TAKXE MePeKPBITHSI CBEPXY W CHU3Y JHOJLKHBI OBITH OTHEYTIOPHBIMHU (OT-
HecToitkocTh 90 MHHYT). BEHTIWISAIIMOHHEIE OTBEPCTHSI B HUX, €CJIM OHH HE HUMEIOT
BBIXOI, HAPYXY, HOJDKHBI ObITH KAK MUHUMYM OrHE3aJIepKUBAIOIIUMKE U UMETh CaMo-
3aKPBIBAFOIIHECH 33IBIKKH. DTO HE OTHOCHTCA K CTEHaM MEXIY NOMEIIEHHEM KO-
TeJIbHOI Y HeoOXOIMMBIMH IS SKCIUTyaTaluy obopyroBaHus NoMenleHusMu. Eciu
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@0 Tnaea 6. OcrosHbie ycao6ua pazmMelientis OMonUMenbHbix yCmaHo60K

OTBOJISIUIME WM TOABOJISIIHME BO3MYXOBOABI HPOXOMAT Y€pPE3 3TH CTEHBI WIHM Tepe-
KPBITHSI, TO 3TH OTBEPCTHS IUISI BO3AYXOBOJIOB JOJDKHBI OBITH BHINOIHEHBI Tak, 4T100BI
6bL1a obecrieyeHa X OTHECTOMKOCTD.

Benmuaayusa xomeavHou

ContacHo PacTiopsokeHHIO 0 TOMOYHBIX chcTeMax ot 1995 r., momelieHre KOTEIbHOM
JIOJDKHO WMETh Uil BEHTWIAIIMK KAK MHHHMYM OHO OTBEPCTHE BHM3Y M OIHO BBEPXY,
MMEJOLLIME BEIXON HAPYXY, WIH BO3MyX0BOI. MuHMMaTbLHAA IUIOLIANb KAXIO0ro OTBEp-
CTHH HOKHA GuITh He MeHee 150 cm? it obecrieyeHHs N01ayM BO3MYXa JIis FOPCHHUSA.

BO3IyX0BO/IbI, pa3MEIIEHHBIE B KOTEJIBHO, JOJDKHB UMETh OTHECTOMKOCTh MU~
HUMyM 90 MUHYT B TOM CJlydae, €CJIH OHM IIPOJIOXEHBI 4Yepe3 Apyrue MOMeILeHuUst.
OHY He IOIDKHBL GBITH COEAMHEHB! C IPYTHMH YCTpOHCTBAMY BEHTWIALIMHM H HE MOTYT
OBITH MCIHOME30BAHBI IS BEHTWIAIHH APYTHX TIOMEILEHHI.

Bo30yx0600bi, pazmeuentvie ¢ NOMEWEHUN KOMeAbHOl

Fciu yepes MOMeLIEHIE KOTETbHOM MTPOTIOXKEHE IPYTHE BO3IYXOBOIb, TO OHH TaKXKe
JIOIDKHBl UMETh OrHecTOMKOCTh 90 MuHYT. MM MX MOXHO 3AIUUTHTH C TIOMOLLBIO
OTpaIvTebHBIX YCTPOUCTB. DTH BOLYXOBOIBI HE JOJDKHBI HMETH OTBEPCTHI.

Heobxodumo ewe pas noduepkhyms, 4mo 6 o0ujux yCAo6usX MOHMAMCA OMONu-
meavHo20 0bopydoearls, copmyaupoeantsix 6 Pacnopsocenuu 0 MOno4HbIX cuc-
memax, peus udem 06 06pa3YOEOL KOHCMPYKYUY, Komopas modxcem Obimy usMete-
HA 6 COOMBEMCMBYIOWUX OUPEKIMUBAX UAU 3AKOHAX, PEYMUPYIOUUX CHPOUMEAbCMB0o
6 edepansubix semasx. To ecmv HEKOMOPbie OMKAOHEHUS Om 0OWUX YCaosull 00~
nYCIUMbL 8 CAyHde, ecill OHU Pe2AaMeHMUPOSanbl COOMBEMCMBYIOUUMY MeCHHbl~
MU 3QKOHAMU.

6.3. Ocobbie TpebGoBaHus ANA ra3oBbiX OTONUTENbHbIX
YCTaAHOBOK, NOTpeGnsiowmx Bo3AyX HENOCPEACTBEHHO
13 nometuenus, no TRGI 1986/96

Jlonoanumeavhbie 603MoXNCHOCMU 00ecneuenun 6030yxXoM 0as 20penuUs

B OCHOBHOM IUTSl KOTEJIBHOTO OOOpPYIOBAHMS, PabOTAIONIero Ha rase M notpebsioLiero
BOIIYX MOMEILEHHU, JEACTBUTENIBHBI Te XK€ YCIOBHS, YTO M JUisl 0DecrieyeH st BO3IYXOM
U1t ropeHys. IMeIoTest JIMIIL HeKoTophie CreLMUIecKue M3MEHEHHA JUTs Ta30BOro 060-
pyHOBaHMS ¥ IpHGOPOB TUIIa B, ¢ 061U TerUIOBOi MOLTHOCTBIO Gostee 35 KBr. JlomomHu-
TEJTHHO TIOSIBIISIIOTCS! CIIEAYIOLHE BO3MOXHOCTH O0CCIIeYEHI BO3IYXOM JUTS TOPEHMSL:

— B 0obILIEM Cyyae Yepe3 HapyXHBIe CTHIKM TTOMELUEHUA WJIH YCTPOWCTBO, NPO-
TIYCKAIOIEee HapYXHbLIA BO3AYX;

— CIelMabHBe BeHTH/SILIMOHHBIE yCTaHOBKH coracto DIN 18017.

Mpu obecneyeHHH BO3OYXOM JIjisi TOPEHUSI IOMELIEHHE, TIe YCTAHOB/IEHO OTOITH-
TeNibHOe 0BOpYNOBaHHe, NOKHO OHTH COENUHEHO C JPYTHMH TIOMENICHUSIMU TAKUM
006pa3oM, YToOb! OOIME 00BbeM 3THX TIOMelleHui Obul He MeHblie 4 M® Ha 1 KBt
TEIUTOBOH MOIIHOCTH.

Henocpedcmeennas nodaua 6o3dyxa 04s1 20penus

HenocpencTeeHHas ToJlaya BO3AYXa JUTS TOPEHUA MEXIY MOMEHIEHHEM, T1€ YCTaHOB-
JIEeHO 060pyIOBaHye, Y TIOMELIEHHEM, OTKYZa MOCTYIIaeT BO3NYX LISt FOPEHUs, MOXET
OBITH OOecIieyeHa C MOMOIBIO:

— BEeHTWSILMOHHBIX OTBEPCTHI i TOJiayd BO3IyXa Uil TOPEHHS, UMEIOILHX
wiowans 150 cm?;

6.3. Ocobbie mpeGoeanus 04 2A3068biX OMORUMENLHBIX YCMAHOB0K, ROMPebAAIOUUX 131
8030yx Henocpedcmeenno uz nomewernus, no TRGI 1986/96 \)

— TIPH TIOATBEPXIEHUH COOTHOHICHHsI 0OheMa MOMEIEHNH U oOLIeH TErIoBoH
MOLIHOCTH:

2 QTM.pacq = 2 QTM H*

I1pu 3T0M ABepu B MOMELIEHHUSA, U3 KOTOPBIX TONAETCS BO3AYX IJI TOPEHUS WIH
rI€ YCTAaHOBJIEHO OOOpYZOBAHHME, MOIYT YIPOUIEHHO pacCMaTpUBaThCS KaK IIpersT-
CTBYIOIIIME NPOHVWKHOBEHHIO BO3JyXa BHYTPEHHHE JIBEpM C YIUIOTHEHHEM WM Ge3, a
He B Ka4yeCcTBe OTBepCTHS ¢ murowanbo 150 cM2

IIpr 5TOM pacyeTHyIO TeIUIOBYIO MOLUIHOCTB Y pace TIPHHHMAIOT 13 Tabnun
win puarpamM coracHo TRGI 1986/96 (TexHudeckue NpaBUiia MOHTaXa Ta30BOTO
obopynoBaHus), KOTOpHIE NIPENCTARIEHH Ha pHC. 6.1.
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Mpeauncnosne

1 anpens 1998 roa BCTYIMAUTH B CHILY OGHOB/IEHHS K Kiaccugmraropy ripodeccuii. Boznuk-
12 HOBASi CHEIHMATBHOCTS ~ MOHTAKHUAK M CTPOMTENB-TCIUIOTEXHUK, b oepa AesiTelbHO-
CTU OXBarbIBaeT BCIO OBMACTh TEXHUYECKHMX YCTPOMCTB MO TeIUIOoCHaGXeHHIO 31aHuil 1 co-
opyxeHuii. BEITyCKHHKH, CHIOIME SK3aMEH Ha 3BaHMC MacTepa 1o Hopoit npodeccun,
JIONXHBE GYAYT TOATBEPX/aTh CBOM 3HAHMA. DTo Oyfer 03HaYaTh HOBBIH BUI K3aMCHAIN-
OHHbIX [PEIMETOB U TeM CaMbiM MOJEPHH3ALMIO MEPOITPHSTHIA O TIOTOTOBKE K IK3aMEHY.
HoBbie MpeuTicanus IO 9K3amMeHy Ha 3BaHMe MacTepa B HACTOSIIIMIA MOMEHT Haxo-
nsitest B paspabotke. B mpeiBepre 3100 M3NaTeABCTBO Vogel ipu cornacopaHuu ¢ HieH-
tpatsHBM COI030M 110 CRHTEXHHMKE, OTOIUIEHMIO ¥ KOHIMLMOHUPOBAHUIO 3arIaHHpPOBAJIO
M3gaHue psga yueGHBIX 110co0Hil, KOTOphEe Ohl NMpMHHMANH BO BHUMaHHE KOMITAEKCHBIH
TIOIXO{ [IPH TIOATOTOBKE K AGHHOMY 3K3aMeHy. DTH KHHMIH OyIyT MONE3HH M B Ka4eCTBe
CIIPABOYHUKOB, TAK KaK MaTepHai B HUX CHCTEMATH3HPOBAH HE C TOYKH 3pCHUA OTOCb-
HbIX CIICHAATBHOCTEH, a F10 pasiydyHbiM HANpaBIeHHsIM TCXHUKH.
Hamy TpeycMOTPEHO COMJIACOBAHUE COREPXaHMs STHX HOcOOUH ¢ NpeaimecanuaMu
IS [OATOTOBKM K 3K3aMeHy (befiepalibHOro IvaHa, nananHoro LleHTpanbHbm Co1030M 110
CAHWTAPUY, OTOIUIEHMIO M KOHIULMOHMpoBaHu0. C Haulel TOYKH 3PEHHUS, ITO byner
CIOCOBCTBOBATH PABHOMEPHOMY MOBHILUCHUIO YPOBHS KOMIIETCHTHOCTH DyIyliX CHelHa-
JIMCTOB M0 Mpodeccuy MOHTAXKHMK W CTPOUTENL-TEIUIOTEXHHUK.
I. Canxm-Aseycmun,
Ieumpasvnnii Coros no canumapui, OMORAEHN0 U. KOHOUNIOHUPOSAHIIO

NMpeamMcnoeue K pycCKoMy M3 aHuUIO

VBaxaeMBIi 4iTaTe b, BBl IEPXKWTe B pyKax BOCBMYI0 KHHTY cepii «bubnuorexa Kiuma-
TeXHUKa», wigaBaeMoil komnanueit EBPOKJINMAT. Komnanus EBPOKJIMMAT ¢-1994
rofa ycreirHo paGoraeT Ha POCCHACKOM PHIHKE KIMMaTH4ECKOro obopynoBaHusa ¥ 1o
ripaBy cautaercs kommaruelt Nel B orpacyiu. CerogHs B KOMIaHUM TPYAUTCS Gonee 600
CTICLMANTACTOB, KOTOPHIM ©XeIHEBHO TIPMXOOUTCS pelHaTs BEChbMa pasHOOOpasHbie, NOA-
Yya¢ OYeHb HEeCTaHJApTHhHIE, NpodeCCHOHANLHAIC 3aaqyU.

COTHH NPOSKTHBIX ¥ MOHTAXHEIX OPTaHU3alvi COTPYAHNYAIOT € xommanueis EBPOK-
JIMMAT Ha Tepputopuu Poccuu 1 crpat CHI. B ciepy Halueii CoBMECTHOMH NEATETBHOCTH
BXOMST TIOJHEIM HHKA NPOEKTUPOBAHUA CHCTEM BEHTWISIIMM W KOHIMIHOHMPOBAHHUS BO3-
Iyxa Ha 6a3e COBPEMEHHOIO KJIMMATHYeCKOro 0GOpYNOBaHNs, NOCTaBKA oBopyioBaHUs Ha
MOCKOBCKHE ¥ PETHOHAJIbHbIE OOBEKTHE, TPOBE/IEHHE MOHTAKHBIX M IYCKO-HARI0YHBIX pabor,
oBecIieyeHye rapaHTUITHOTO W CEPBHCHOTO OOCITYXKUBaHYS YCTAHORIEHHOIO CHCTEM.

B coBMecTHO# paboTe HaMM HAKOIUIEH OTPOMHBIA NPAKTHYECKUH OIBIT, HO 3aKOHbI
DBIHKA, pa3BUTHE OTPACTH U MPUMEHEHHME HOBBIX TEXHOIOTHH TpeGyIOT MOCTOAHHOTO T10-
phIeHHst KBamudukauuy, B aroif ceasn, ¢ 2000 roga KoMnaHus EBPOKJIUMAT muznaer
VHUKAIBHYIO Cepuio KHMT «bubmioreka KJIMMATeXHUKA», Lie myOnuKyeT paGoThl KakK OTe-
YeCTBEHHBIX, TakK M 3apyOeXHbIX aBTOPOB.

Ceromssi MBI TipeiUlaraeM Bauiemy BHuMaHMio KHury Murossga Tuaropa «OTtonu-
TeNbHBE CHCTEMEl> (BBITIYIIEHHYIO COBMECTHO C U3NATEABCTBOM TEXHOC®EPA) — 310
rieppag KHWTa CEpUY, TIOCBSIIEHHAs JaHHOMY THITY obopynosanus. B Hell paccMOTpeHEB
BOIPOCH! HPOEKTUPOBAHKUST OTONUTENBHEIX CHCTEM, PACCMOTPEHBI OCHOBHBIC BH/IBI obopy-
JIOBAHUS, MaTepUAIsl Ul TPYOOMPOBOIOB 1 BO3MOXHOCTH PETYIMPOBAHHUS.

OCOBeHHOCTD TOl KHUIH B TOM, YTO B HEH NIPMBOAMTCS CIIPaBOYHAA MH(pOpMaius o
JelicTBYOIMX B cTpaHax EBpomelickoro coolGIecTBa CTaHIapTax Ha CUCTEMbI OTOILICHUS,
a TNepeBOJL [OTIOHEH CCHUIKAMM Ha aHATIOTMYHblE HOPMATHBHBIC NOKYMEHTHL PO,

Hazeoch, YTO KHHTY [0 JOCTOMHCTBY OLIEHAT HE TOJNBKO HBIHCLIHHE CIEIMaIHCThI-
TIPOCKTUPOBIIMKH, HO M Gynyumwe npodeccHOHanki OTPaciu — CTYNEHTBI M ACIIMPAHTBI
CIeLMATM3MPOBAHHBIX YUEOHBIX 3aBeICHHMH.

I.FQ. I'oposoii,
Tenepassnviii dupexmop Komnanuu EBPOK/THMAT




@2 Thaea 6. Ochoenbie yca06us pasmewieniis OMORUMENbHLIX YCMAHOB0K

IToMelueHusi, KOTOphIE HE COENHHEHB! HEMOCPEICTBEHHO C TMOMECHICHHEM,
[le YCTAHOBJIEHO oGOpyloBaHME (HENpsiMas Tojaya BO3AyXa MJISi TOPEHHs), a
COEOUHEHB! C MPOMEXYTOUHEIM TOMEICHHEM, HOJIKHEl OBITh COEMHEHBI MEXIY
co00ii M C MOMELIEHHEM, TI€ YCTAHOBJIECHO TONOYHOe O6OpYyAOBaHHE, C ITOMO-
LI0 BEHTUW/ISIUOHHEIX oTBepcTHiil. [hrolnans oTBepcTHil 10JDXHA OBITH HE MEHEE
150 cm2.

Henpamaa nodaua 6030yxa 04s 20peHus

CoenyHeHHE [TPOMEXYTOYHOTO MOMELICHHS C MOMEIIEHHEM, OTKyla MOCTYNaeT BO3-
IyX ISl YOpEHUs1, TIPOU3BOIUTCSH MOCPEACTBOM BEHTWISIIIMOHHBIX OTBEPCTHIA ¢ IUIO-
wageo 150 cM? WK 1o aHAIOTHMH ¢ HEMOCPEICTBEHHEBIM COCIMHEHUEM T10 TaOJIHLIaM
win puarpamMaM TRGI 1986/96 ¢ moxreepIeHHEM COOTHOLICHHA 00beMa IIOMELLE-
HUil 1 o0lIeil TCIJIOBON MOLIHOCTH:

2 QTM, pacy = E QTM, H*

T'azoevie npubopot muna B, u B,

T'azoBble mpuGopst Tina B, u B, (rasoBeie ToNKM 6€3 YCTPOICTBa 3aUMTHI TIOTOKA)
MOTYT OHITH YCTAHOBIIEHB! B IIOMELICHISIX C IIBEPHIO MM OKHOM MM 6e3 HUX — HeE3a-
BHCHUMO OT oObeMa NMOMELIEHHA — B TOM CJyyae, €cii 00ecleurBaeTCs HOCTaToq-
HOCTHL CHAOXEHUA BO3IYXOM IUISI TOPEHUSA U3 JIPYTOro MOMEIEHUS, COOTBETCTBYIOLLAA
TpeOOBAaHUAM C yIETOM Obllel pacyeTHON TETUIOBOI MOILHOCTH:

2 QTM. pacy = 2 QTM. H*

T'azosvie npubopvi muna B,

TazoBele npuGopbl THNA B, (rasoBbie TONKM C YCTPOHCTBOM 3alllUTHI [1OTOKA), CO-
rmacHo PacropsxeHHIO O TOMOYHBIX cucTeMax 1995 1., MOryT OBITH pasMENIEHH B
MOMELIEHUAX C IBEPRIO WM OKHOM KM 6e3 HMX B TOM cJlyyae, eCli OOBEM 3TUX
MOMEILEHUH cocTaBlIsieT He MeHee 1 M® Ha kaxapni kBT obuieil Termosoit MouiHoC-
TH M COOTBETCTBYET TPeOOBAHUAM ITO O0ECTIEUEHHIO TOCTATOYHOCTH CHAOXEHHS BO3-
IYXOM LIS TOPEHHS M3 IPYTOTO TTOMEHICHHS, C YYETOM CYMMBI PaCYE€THHIX TEIUIOBBIX
MOLIHOCTEH.

Ecin o6beM IOMELIEHHUd, TI€ YCTAHOBIEHO OTOMHTE/bHOE oB0OpylioBaHME,
coctaBisier MeHee 1 M? Ha 1 kBt o6nieil TeIroBoM MOIIHOCTH, TO HEOOXOHHUMO
COEMHHUTD 3TO MOMELIEHNUE HENMOCPEICTBEHHO C OJIHUM WM HECKOJIBKHMH CMEX-
HBIMH TOMELEHHUAMH WM TIOMELIEHUsIMH, OTKYla TOCTyNaeT BO3NYyX JJIA Tope-
HUA. DTO 00eCHeYnBaeTCsa ¢ ITOMOLIBIO IBYX BEHTWISIIMOHHBIX OTBEPCTHH C MIO-
maaeio cedeHus 150 ¢cM?, pacrojioXeHHBIX TaKuM o6pa3oM, yToOsl ob1uit o6beM
3THX COeIMHEHHEIX NoMenieHuil 6put 6osiee 1 M3/kBT1. BT0 TpeboBaHKHE OTHOCUT-
Csi KO BCEM ITOMELIEHMAM, HE3aBHCUMO OT TOr0, HMEIOT OHM KOHTakKT C HapyxX-
HBIM BO3IlyXOM (OKHO MWIH JIBEpb) HJIH HET. BepTUKaJIbHOE PacCTOSIHUE MEXIY
IBYMs BEHTIWISIIIMOHHBEIMH OTBEPCTUSIMH B TAKOM CJIy4ae JOJDKHO COCTaBJIATh HE
meHee 1,80 M.

IMonauy BO3myxa IS TOPEHUST MOXHO BBHITIOJTHHUTH C TIOMOIIBIO CUCTEMBI BO3LY-
XOBOJIOB 3KBHBAJIEHTHOTO CEYEHMS, pa3Mephl KOTOPHIX BHIOMPAIOTCH B COOTBETCTBHMM
¢ TRGI 1986/96. INpuMepr! TIpUBEREHB! Ha puc. 6.2.

6.3. Ocobbie mpebosarus 01 2a308biX OMONUMENLHBIX YCMAHO8OK, NOMPeCASIOUUX |@
6030yX Henocpedcmeenno uz nomewenus, no TRGI 1986/96
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O6bem nomelyenmst < 1 Mé/KkBT

Obvem nomewerus = 1 M3/kBT

Puc. 6.2. ITpumerenue tpeGoranuit TRGI 1986/96




Ot aBTOpa

OtonuTenbHas TeXHUKA TIOCTOSIHHO Pa3BHBAETCS. Ipexne Bcero, B cooTBeTcTBUYM C
HOBBIMM TEXHMYECKUMM AOCTIKEHUAMH pa3pabaThiBaloTcs 6ojlee 3KOJNOIMYHBE ¥
3Heprochbeperaoniie CUCTEMB, yITydHiaeTcss UX 3¢beKTUBHOCTD. Bobioe 3HaueHHe
TIPHUIIACTCSH TOMY, YTOOBI CONEPXATh 3TH YCTPONCTBA U CUCTEME! HA BHICOYAIIIEM TeX-
HUYECKOM YpOBHEe M obecrieyrBaTh ynobCTBO MX OBCITyXUBAHMS,

O61ve yCIIOBHSI pasMUHBIX MPEATMCAHMIl IO OTONMUTEbHBIM CHICTEMaM TTOCTO-
SIHHO TNOBBIIAIOT TPeOOBaHMA Ha pa3paboTKy M MUCIIONHEHWE NaHHbIX NpubopoOB H
ycrpoiicts. Ciona OTHOCSITCS, HaIpyMep, NMOBBILEHHAS TEIUIOBas 3allUTa 3TaHUM Ha
OCHOBaHMH TIPEAIMICAHMI TIO TETUIOBOM 3aIllUTE MII YCTAHOBKA TEPMOPETYIIUPYIOHUX
YCTPOJCTB, a TakXe YMEHBILEHYEe TeTUIONOTeph Ha OCHOBAHUM Ipemrmcanus no oro-
TIMTEIBHBIM CHCTEMaM W CYLIECTBYIOIMX NMPEAITMCAHMIA 1O SHEPTOIKOHOMUIHOCTIL
Kpome 31010, peruaommM dakropoM siBiseTcs MOCTOSHHOE BIMSAHYE MOXENaHuH
NOTPEOUTENS] OTHOCHTENTBHO TETIOBOTO KOM(OpPTa, FPOCTOTO 0bCTyXUBaHuA, GBHICT-
POTO BBENCHUS B IKCIUTYATaLlHIO, BO3MOXHOCTH MOIYJUPOBATH CHCTEMY, TOJHOIO
CEepBYCa 1 HU3KOIO ITOTPEOJIEHHUS BOIBL.

Bynytuive texHuku u Mactepa, a Takke 00y4aloLIHecsT B COOTBETCTBYIOLIMX npo-
(becCHOHATBHBIX YUeOHBIX 3aBEIEHUSIX TOJTYYAT C NOMOIIBIO 3TOTO U3AAHHS BCE HEOO-
XOIVIMbIC 3HAHWs, KOTOPbIE OHH NOJDKHBI MMeTh O OTONMTENbHOM TexHuKe. Ilene-
HErpaBICHHbIC NMPUMEPEL PACUETOB ITOKA3HIBAIOT NPUMEHEHHE TEOPHMH Ha IIPAKTHKE.

Pa3paboTka ¥ KOHCTPYKTHBHOE VICTIONTHEHHE OTOIHTETBHBIX npubopoB paccMar-
PHUBAIOTCA HE TOJNBKO € TOYKM 3peHHsl MOTpebHOCTel MONb30BaTesisl, HO U C TOYKH
3PpCHUS 3aKOHOAATEIIBHEIX NPENNCaHUN U TeXHHUYeCcKMX TpeGopanmii. Takke MpHHY-
MAIOTCs1 BO BHUMAHKE SHEPTOIKOHOMMYECKHE M IKONoruyeckue TpeGoBamus. Takum
0bpa3oM, yyaunecst GYIyT MOCTaBIEHbI Tepel HEOOXOMUMOCTHIO KOHCTPYyMPOBaHUS
OTOIHUTENIBHBIX CUCTEM C MOSMLMM TEIUIONOTPe6IeHNS, BHIGOpa MOBEPXHOCTH Harpe-
B4, pacieTa ONTUMAIBHBIX pa3MepoB, a TAKXe BbIGOpa COOTBETCTBYIOLINX YACTEH CH-
CTEMBI, HanpyMep HacoCOB WM apMaTyphl. JloJoKHOe BHHMaHHe HEOGXOIHMO yjie-
JATh U TEXHUKE Ge30MACHOCTH. 3aTaHMSA-TIPUMEDHI TOCIYXAT PYKOBOACTBOM npu
pa3paboTKe TaKUX CUCTEM M OBBEIUHST TEOPUIO C TIPAKTUKOM.

Peub rnoier M 06 OCHOBHBIX COCTARJISTIOMIMX YACTSIX OTOITUTEILHOM CHCTEMBI.
Ciona oTHOCSITCS, HAaNpUMep, MaTepyasl U TpyGONpoBonoB, BUIb 06OpynOBaHNS,
OCHOBHBIC BH]IIBI KOTJIOB H CITOCOOHBI peryiupoBanus. Ocoboe BHMMaHue oyner ynene-
HO KOHJEHCAIHOHHOM TOIMOYHOM TeXHUKeE.

Taike Oymer npenctaBieHa cMeXHas TeXHMYECKas 00J1aCcTh, 3HaHWE KOTOpOIt
HeOOXOVMO JUISL MOHTaXa M 3KCIUTYATALIMK TOTOYHBIX ycraHoBok. Crona otHocsTCSA,
Npexne BCero, nonada HeOOXOMMMOTO JUIsi TOPeHUs BO3MYXa, YCJIOBHMS MOHTAKA TO-
MOYHHIX YCTAHOBOK M YCJIOBHS XpaHeHWs TOTUTHEA.

Hcnone3oBanye albTepHaTUBHOI SHEPIuY, HaIpUMeEp COJTHEYHOM, WIM Teruio-
BBIX HACOCOB B 0ODJIACTM OTONMMTENBHON TEXHUKH PAaCCMATPHBATHCS HeE 6yner.

Hnzonvd Tuamop
Hudepaynzeuy

rNNMABA 1

OCHOBblI OTOMUTESTbHON TEXHWKU

1.1. UcTtopusi pa3Butus

I Unoxaycmoesie cucmembsi

TlepBbiM MCTOYHHKOM TEIUIOTHI CUMTAeTCsl OTKPHITHIHA odar. B Hauane Hauleil sper B
Pume 6bUta paspaboTaHa oueHb JOPOTOCTOsINAsS CHUCTEMa OTOIUICHMS!. ‘Iepe§ HOoJ1 Hpo-
KJIAABIBAINCE KAHAJBI, IO KOTOPHIM TTYCKTH OTpaboTaBLUMe rasbl OJHOM MM He-
CKOJIBKHMX TOINOK. DTy CHCTEMY HA3BATH THIOKAYCTOBBIM-OTOIUICHUEM.

C ynamkoM pUMCKO# KYJIBTYPH 3Ta CHCTeMa OTOIUIeHUs ObUla 3a0bITa. HpoumcU)
HECKOJIbKO BEKOB, ITPEXIE YeM CTATO BOIMOXHBIM TOBOPHUTH O TMOSBICHUU OPYToH
CHCTEMBI OTOTIIEHMSI.

TlepBBIM CTATO Pa3BUBATECH UHAMBHAYAIbHOE INEYHOE OTOIUIEHME, KOTOpoe U3
OTKDHITHIX QUAroB HOJ JBIMOXOIOM TIPEBPATHIOCH CHauyala B OTKpBITHIE KaMMHEL, a
MOTOM M B 3aKpHIThIE TIEYH.

Kadpeavnvie newu

Tpumenenue KadelbHBIX Heuell U3 KepaMMYeCKUX MaTepHalIoB SHAYMTEILHO YIIyd-
HIIWIO UCIIOIL30BAHYE TETUIOTHL

B 1763 r. ®punpyx Bemvkuii — BejieAcTBHE MepBoro nedulura TOIUIMBA — B
TO BpeM#, IMpexIe BCero, IPeBECHHB Hauyal HpUMEHATh MEpBL IO YyYlIeHHI0
UCHOJIL30BaHUS MCTOYHUKOB OTONUTENbHON 3Hepruu. Pe3ynbpraroM cTajo cospa-
HMe MpoToTuma GepirHCKO# nedyn, KOTopblii OBl 060pYIOBaH HECKOJIBKHMHM JBI-
MOXOIaMH.

IIpuMeHeHre KaMEHHOTO ¥ Oyporo yIjisi B KauecTBe TOIUIMBA IMPHBENO K JATb-
HejfilIeMy ITOBHIIEHHIO TEIIOBOH MOIIHOCTH.

C pa3spATHEM METAUTYPIUYECKOl MPOMBILILUIEHHOCTH HpuMepHO B KoHue XVIII B.,
HACTAJIO BPEMS XeJIe3HBIX TeyeH.

Hapsiny ¢ pasBuTHeM MHIWBHIYATBHOTO NMEYHOTO OTOILUIEHUS B 3TO BpeMsl CTaly
OOIyMBIBATE M BO3MOXHOCTb CO3TAHMSI UEHTPAIBHOIO OTOIUIEHUS.

HIsen Maprtun TpuBaIhA cuMTaeTcs U300peTaTeleM NepBOro LEHTPATBHOIO BO-
nsiroro ororuienus (1716).

Ilap

B xonue XVIII B. ¢ nosineneM NapoBol MauIyHE OblIa MCCIeNOBaHa BO3MOXHOCTE
MPUMEHEHHS Tapa B KAayecTBe TEIUIOHOCHTEJIS. )

B 1770 r. IxeiiMc Bart OpuMeHW Tiap JUIS OTOTUIEHMS 30aHuA cBoeil ¢pabpuky,
[1pY 3TOM OH UCIIOJIB30BAJT CEKLIMOHHBIE pATMAaTOPHl B Ka4eCTBe HarpeBaTe/IbHbIX Ipy-
6opoB.

B 310 Xe BpeMsi B AHINIMU NMOSIBUIKCE NepBble YyTYHHbIE KOTJIBL.

[NepBble TATEHTH Ha CHCTEMY NMapOBOTO OTOTUIEHMS ObLIM moiydeHbl B 1791 u
1793 IT., 1IpM 3TOM CHCTEMa OTOIUIEHUS BO3IYXOM yXe Oblla 3alaTeHTOBaHa.

HecMorps Ha 310, MHIMBUOYATBHOE OTOILUIEHME ITOBCEMECTHO NOMMHMPOBAJIO,
TaK KaK OHO OBUIO CYILECTBEHHO JEHIeBe.




NNMABA 7

OCHOBbI XPAHEHA TOTJTINBA

Tlomewenun 013 Xpanenus monauea

B PacrniopstkeHuH 0 TONOYHBIX cucteMax 1995 r. u JIupekTuBe 0 KOTeIbHBIX chopMy-
JIMpOBaHb! obiIKe TpeOGOBaHHSA, PEITIAMEHTHPYIOLINE XPAHEHHE TOITUTHBA.

Ocobrre (crieimajibHbie) TOMELIEHUS U XpaHEHUSA TOIUIMBA, KOTOpPbIE MCIOJb-
3YIOTCSI TONMBKO JIIS onpellefIeHHBIX 1iefieil, TpeOyloTcs B TOM CJyuyae, eclid B 3MaHuH
WM TTOMELIEHUH JIOJLKHO XPaHUTBCH:

— TBEpIoe TOIUIMBO B KomuuecTse Gonee 15 G00 kT

— HedTenpoaykTe B 604ukax, obmit 06beM KOoTopbix 6onee 5000 ;

— CXILKEHHBIH T'a3 B CTAIIMOHAPHBIX WK NEPEABIKHEIX 6akax BecoM Gosee 14 xr.

Obsem xpanenusn

O6neM xpaHEeHHS TIpY 3TOM HE [IOJDKEH TIPEBBLIIATD:
— 100 000 1 HedTENMPOLYKTOB B KAXAOM TOMELICHNH;
— 6500 J1 CXIXEeHHOIO ra3a Ha OJHO XPaHHM/IHIIE CXIKEHHOTO Ta3a;
— 30 000 n cxXIXEeHHOTO rasa Ha O/[HO 3JiaHue.

Obfwue mpe6osanua K nOMeWeHUAM, NPEOHAHAYECHHbBIM 01 XPaHeHus
monauea

K nomerueHNsIM, IpeiHasHAYEHHBIM U1 XpaHEHUs TOIUIUBA, TPEIbABIISIOTCS CIeTy-
JOLIUE TPEOOBAHMS:

— CTEHBI, TIOTOJIKM M OTOPHI JOJKHBI OBITh OTHECTOMKHMMHU W COCTOSITb U3 HETO-
PIOYHX CTPOMTEITEHBIX MaTepHasIoB (Ha CTEHY MEXOY IOMEIIEHHEM KOTEIbHOM U To-
MEIICHHEM JUTSI XpaHEHHs TOIUIMBA 3T0 TpeboBaHWe HE pacHpOCTpaHseTCsi);

— yepe3 MEePEKPHITUS M CTEHBI HEJTB3si IIPOKJIAABBATE Kakue-1moo TpyOonpoBo-
Ibl, 33 MCKJIIOYEHMEM CIY4aeB, KOIfa IMOCIenHue HEOOXOMUME! I 9KCIUIyaTalHHu
YCTAHOBOK HJTH SIBJISIFOTCS OTOTIMTETBHBIMU HITH KaHATH3aI[HOHHBIMH TPYOOTpOBOIa-
MH WIH TPyOOTIPOBONAMU ISl BOJIBI;

— IBepU HOJEKHBI OBITh OrHe3aJepXUBAIOIIMMH U CAMO33KPBIBAIOILIMMHCS;

— TIOMELIEHNE JOLKHO ObITh 0603HAYEHO COOTBETCTBYIOLLUM OOPE30M.

Jlonoanumeasnvie mpebo6anus 041 HUoKo20 Moniuea

K moMemeHusIM, NpenHa3HAaYeHHBIM UTs XpaHdeHUsS XUJIKOTO TOIUIMBA, MPEIbSiBIIsi-
JOTCSL IOTIOJTHUTEIIEHBIE TpeGoBaHuA:

— TIOMeIleHHE JOLKHO BEHTHIIHPOBATLCA M UMETh IEHHbIA OrHETYIUHUTEND;

— BCTPOEHHEBIE B TTOJTy CTOYHBIE OTBEPCTUS JODKHEE OBITH 00OPYIIOBAHEI 3aABHX-
KO¥t Jiis1 MCKJTIOUEHHUS MOCTYIUICHUS HedTeNPOLYKTOB HJIH YCTPOIMCTBOM LIS cernapa-
1M JIETKUX XUIKOCTCH.

Jlonoanumeasnvie mpebosanus 04 cocuxNceHno20 2a3a

K noMeruenusiM, npeaHa3HAYCHHBIM JUTS XPaHEHHNS CKIKEHHOTO Ta3a, TAKKe MPeIbIB-
JISFOTCSL IOTIONTHUTENBHEBIE TPEeOOBAaHMA:

— TIOMELIEHWE JIO/DKHO MMETh €CTECTBEHHYIO BEHTIITIHIO Yepe3 XBa BBIXOMSIINX
HAPYXY OTBEPCTHSl, IUIOLIALb KaXIOro M3 KOTOPBIX cocTapnseT 1% Ioiianm mona;
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— NOMEINEHHE He JODKHO MMETh HMKAKMX BEeHTHISIUMOHHBIX OTBEPCTHIi, Bemy-
LIKUX B JpyTHe MOMELIEHN, 33 UCKIIIOUYeHHEM JBepeii, a TAKKE KAHANOB WM LLAaxT;

— comtacHo TFR 1996 (TexHuueckue npaBuiia MOHTaXa 00OPYIOBAHMS HA CXHU-
JKEHHOM Ta3e), IIBEPH HOKHEI MMETh BBIXOJ HEIIOCPENCTBEHHO HAapyXy;

— MOJI HE JOJDKEH HAXOOWTHCA HIKE YPOBHS 36MIIH;

— TOJI JODKEH UMETh 3alUillEHHBIE CIMBHEBIE OTBEPCTHS.

Xpanenue moniuea 8 HecneyuaAUUPOGAHHDIX NOMEUECHUAX

KpoMe crnienmaibHBIX NoMenieH i, TTpeHAa3HAYeHHBIX NI XpaHeHHsT TOIUIMBA, Xpa-
HEHHE paspeliaeTcy:

a) e Kkeapmupax:

— He¢TeNPONYKTOB MM JM3eJIbHOIO TOIUMBA B ofHOM Gake o6neMom o 100 n
WM KaHHUCTpax obummM obbeMom o 40 i

— CXMXXEHHOTIO rasa B 6ake BecoM A0 14 KT B cjIyyae, eciid r[oJjl HAXOMUTCH BHIIE
YPOBHSI 3€MJIH;

0) 6He Keéapmup 6 Opyzux HOMEWEHUSX:

— Ha ofHO 3maaue W nomerierue or 1000 no 5000 51 HedTENPOXYKTOB HIK
JU3EJIHOTO TOIUIMBA TONBKO B TOM C/IyYae, €ClIM MOMELIEHE COOTBETCTBYET YCIOBU-
am PacnopspkeHHS O TOHOYHBIX CHCTEMax MOIMHOCTRIO Gomee 50 kBt (cMm. pasmen
6.2.2). Ecimu xpaneHue NMpousBoauTesi B 6aKax U3 MCKYCCTBEHHBIX MaTepUaloB, IpH-
MEHSIOTCS TPEOOBAaHUS K MOMENIEHHSAM, NMPEIHA3HAYEHHBIM I XpaHEHHs TOYLIHBA;

= CTOYHBIC OTBEPCTHS B MOy JOJKHBI ObITH 000PYIOBAHBI 3aIBYXKOM IS 3aK-
PBEITHST BO3MOXHOTO TOCTYIUJIEHHST HeTenpOIXyKTOB WM YCTPOIICTBOM VIS cernapa-
1IMY JIEFKUX XWAKOCTEH.

Tonxu u yucmepuot 0o 5000 2 6 00Hom nomewernuu

Ecnu B Ha3BaHHBIX B MyHKTe 6 MOMENIEHUSX YCTAHOBICHO TONOYHOES OOOpYHOBaHHE,
TO OHO JIOJZKHO yCTaHABIUBATHCH Ha ONPEHEIEHHOM PACCTOSTHMM OT BaHHOM I CTO-
Ka He()TenpoxyKToB. Ecimy HET 3aLMTHl OT U3TYYEHHS, TO MUHHMAJILHOE PACCTOSHIE
OT TONKM J0 6aKa ¢ TOIUTMBOM IOJCKHO COCTABJATHL 1 M.

Ilpednucanus o pesepsyapax 0aa nepmenpodyxmoe
Opzanbl MyHURUNAAOHO20 IKOAOZUMECKO20 KOHMPOAA COCIMOARUA 60001

OCHOBHBIMH TpebOBaHMAMH K KOHCTPYKIIHSAM DPE3EpBYapoB s HedTerpOLyKTOB,
HCITOJIb3YEMBIX B CUCTEMaX OTOIUIEHMS, SIBISTIOTCS TpeGOBaHUA 3aKOHA O peryJivpoBa-
HMM BOJHOTO pexuMa, a Takke JIMpekTuBbl 0 KOHCTPYKLIMH W 3KCIUTyaTalliH pesep-
BYapoOB JUIA HedTeNpOayKTOB, HCIIOIB3YEMBIX B CHCTeMax oToruieHus. OnHoBpeMeH-
HO CIIEIyeT YYUTHIBATh COOTBETCTBYIOILHE CTPOUTE/IEHBIE PACTIOPSDKEHMS: TeXHHYecKe
MpaBHJia MO TOPIOYUM XUAKOCTSIM, [lpenmucanie o Toprounx xuakocrax, [pennuca-
HHe 00 OOpailleHHH C BElIECTBAMM, KOTOpPHIE MOTYT HaHECTH BpEl BOIE, a TAKXKe
TpeGOBaHUsT MECTHBIX OPTraHOB BIACTH. TaK KaK NpH YCTAHOBKE TOIOYHBIX YCTPOICTB,
HCTIONB3YIOLMX HeTerponyKThl, HEOOXOHUMO cobmopath JIMpeKTHBL BOIHOTO 3a-
KOHOIATENILCTBA, HaripuMep [Ipenmnucanue o 3allUTHBIX 30HAX, TO HTH TOMOYHEIE yC~
TPOMCTBA HEOOXOMHMMO IPEIBABUTL OpraHaM MYHUIIMIIAJIBHOIO 3KOJIOrMYecKoro
KOHTPOJIS Y IOJIy4UTh MX oloGpeHue.

PesepByaphl s HETEPOAYKTOB TAaKXKE TPEOYIOT MOATBEPXACHHS O BHINOIHE-
HHHU BOIHOTO 3aKOHONATENARCTBA WITM MOJYYEeHHUs NOIYCKa K SKCIUTyaTAllMH JaHHOK
KOHCTPYKIIMH B COOTBETCTBHH C 3aKOHOM O PeryIMpOBaHUM BOIHOTO PEXHMA.

BcrpauBaHue, YCTAHOBKA, TOJIEPXAaHHE B UCIIPABHOM COCTOSHHH H OYHMCTKA
yCTpOMCTB IS XpaHEHUs, HANOJHEHWUs, MPOW3BOICTBA WIM MPONAXH XUMHYECKHX
BEIIECTB, KOTOPEIE MOTYT HAHECTH BPEI BOJE, B COOTBETCTBHH C 3aKOHOM O peryJsii-




@ Thasa 1. Ocrosst omonumenvhoti mexnuxu

Ilapoeoe omonaenue nuskoz0 dasrenun

B teuenne XIX B. ¢ pasBuTHEM TEXHVKW MApOBOE OTOIUIEHME HW3KOIO IaBJICHHUS
TOTlyMJIO CaMoe IIMPOKOe MPAKTHYECKOE MPUMEHEHHe KaK CIOCO6 HEHTPaILHOTO
OTOTIIEHUS.

B 1831 r. Ilepkunc monyywi HepBHii NAtTeHT Ha CHCTEMY OTOIUICHMS ropsJeii
BoZo#. OH Takke BHITIONHIUT HCCIEIOBAHNUS C PACIIHPHTEIbHBIMY BaKaMu IUT KOM-
NICHCALMY M3MEHEHHST 00beMa BOIBI U3-33 TEILUIOBOTO PACLIMPEHHS.

Llenmpansnoe omonaenue menaoii 60doii

HentpaibHOe BORsTHOE OTOMIIEHHE 6BUTO paspabotato B 1833 I. anmmuyanmHoM Tais-
koMoM. Ero cucTeMa cocrosiia u3 Komia ¢ OueHb JUTHHHBIM TpyBOnpoBOIOM, panua-
TOpOM TaKxe ObUT TpyGonposon. [petoxeHHas KOHCTPYKUMS TPeaCTaRisa coboii
TIOJIHOCTBIO 3AKPHITYIO CHCTEMY.

[Teppas crcTeMa HEHTPATLHOTO OTOMIEHUS M3 CEPUMITHO H3TOTORIEHHEBIX AeTaNEN
6bu1a noctpoena B 1860 1. B CILA. B 310 Xe Bpemst Hayaioch HPOU3BOIICTBO YyIyH~
HBIX KOTJIOB U PAlHaTOpPOB.

3axon o napoevix Komaax

B 1870 r. yyryHHBIE KOTIBI 1 PagyaTOPhl MOSBIIKCE H B lepmanvm. B 1871 r. 601
W31aH NepBbIA 33KOH O MapOBbIX KOT/IAX, KOTODPBIH CONEPXat B TOM 4MCe U cTaHgap-
Thl 0e30MacHOCTH TPYOOIIPOBONOB.

Jlumbte Komaoi

B 1875 r. KEpTHHr OCBOWJI TPOM3BONCTBO IEPBBHIX HEMELIKUX YYTYHHBIX KOTJIOB.
B 1898 r. Bynepyc Havan cepuitHOe TIPOM3BOACTBO YYTYHHEIX KOTJIOB FIO COBCTBEHHO-
My TIaTeHTy.

B navane XX B. mporpecc ycKopmics: Bo-NepBBIX, TOBBICHITICH TpeboBaHua K
KoMGOpTY; BO-BTOPBIX, GbUIM Pa3paboTaHbl HAYYHbIE ‘OCHOBHI U pacdera CHCTEM
BOISTHOTO OTOTIACHMS WIIM IaPOBOTO OTOILIEHMS HH3KOTo mapieHust. [podeccop Tep-
MaH Pumiuens crajl oyeHb M3BECTHHIM TI0CHE BHIITYCKA CBOETO «PyxoBoxcTBa 1o pac-
YeTY YCTPOMCTB OTOIUIEHHS W BEHTHISIINY.

Ilepevie npednucanus no pacemam

TlepBrie NpenncaHns IO PacyeTy CHCTEM OTOIUIEHHA TICABIINCH B 1926 I. C BBIXO-
fiom cranaapta DIN 4701 «flpaBuna Ui pacdera TermionoTpeGieHus 3nanmii.

B 1901 r. B [lpeanene Geula HOCTpOeHA TIEPBasl B Eppone paiionHas maposas
OTOINUTENbHASA KOTEILHA.

B 1906 r. TuxensMaH NOCTPOMT TIEpBYIO PalOHHYIO BOIAHYIO OTOITHTEIILHYIO
KOTEeNbHYI0, KoTopast paboTaia Ha NPUHUMIIE €CTECTBEHHOM HUPKYISIIHA.

Hacocw

B cBsi3u ¢ paspabotkoit Hacocos (B. OmwHzep) B 1930 r. Hayamu BHEAPATH CHCTEMBL
HaCOCHOTO OTOTIEHHL.

B 1950 r. 6pum paspaboTaHbl BHPKYISIHOHHbBIE HACOCHL. Ilpu aToM 3HaumTeINB-
HO pacllMpWIOCh TIPUMEHEHNE CHCTeM BOAsHOrO otoruteHus. Hauunas ¢ 1955 r., 3w
CHCTEMBI COBCPUIEHHO BBHITECHWIM B XWIHIIHOM CTPOHTENLCTBE CHCTEMBI NMApOBOTO
OTOTUICHUA HHU3KOIO mamieHusa. Ho BHempedue LEHTPanM30BAHHOIO BOMIHOTO OTO-
INEHUsT YBEJMYHMBAIACE JOCTATOYHO MELIEHHO.

B kauectse oTonuTeNbHBIX GaTapeil IPUMEHSITHCE, OpeXae BCEro, YyTyHHbIE

WM CTaNibHBIe panuaTopst, [lepesie cTaHAapTH B 310 O6RACTH IOABWIVCH B 1936~
1938 rT.

1.2. Hanvnetimee pazeumie mMeXHUKU KeHMPAAbHO20 OMONACHUS

Iiockue omonumeasnvie bamapeu

C cepemiHbl 50-X IT. HaYaTH TIPUMEHSTH TUIOCKHE OTONMTE bHbIe GaTaper U3 CTatH.

Kax 115t M3roTOBJIEHHS] OTOTTATENBHEBIX 6atapel, TaK ¥ JUI1 NNPOHU3BOICTEA KOTJIOB
CTANO TIPEATIOYTUTENHHEIM HCTIONb30BaHMe CTANbHBEIX KOHCTPYKLHH. BTO IPOM3OLLIO
[IOTOMY, 4TO B KayeCcTBe OCHOBHOTO HCTOUHMKA IHEPTMM HCMOIb30BAIACH Heq)gg
C yBelM4eHMEM 0T IPUMEHEHMS Ia3a TakXe BBIPOCTO 3HAYEHHE YyTYHHBIX KOTI -

Tociie MepBOro PHEPreTHYEcKoro Kpu3uca B 1973 1. Hayauch MOMCKH allbTEPHA
TUBBI UCKOIIAEMOMY TOILIMBY M BO3MOXHOCTEH 3HEprocOepexeHus.

OpnHOU U3 TAKUX AIBTEPHATUR CTATH HOBBIE MCTOYHMKHM 2HEPIHH, HallpUMep CoJl~
HeyHast SHePIHsl WK TEIUIoTa OKPYXAlolleH Cpejisl; ¢ APYroif CTOPOHbI, CTAIH TpH-
MEHSTh MEPH 10 YMEHBIIEHHIO TeIUIOBBIX NOTEPh. DTO MPHMBENO K 3Ha‘{I/ITeJ;IBHI>IM
U3MEHEHHSM B pacyeTe TeIUonoTpedieHus ¥ paspaboTKe HOBBIX KOHCTPYKUMH OTO-

GOopoB.
HHTeg;lgigmrginpafsmmo 3KOJIOrUH KaK HayKd M OCO3HaHMIO Bpela, KOTOPHIH HaHO-
CHUTCS OKPYXAIOleH CPene MPH CKUTAHNY FOPIOYHMX MCKOMAEMBIX, pa3sBUTHE TEXHUKU
CUTAHMS TAKKE CTANO M3MEHSITECS B ONpeneNeHHoM HarnpanneHHH. Hanpumep, yMeHb-
LIWIOCh KOJIMYECTBO BHIOPOCOB OTPAGOTAHHOTO Ta3a, OKCUIOB a30Ta NMpy FOpeHUH,
cepbl. J1o6BYa TOPIOYMX MCKOIIAEMBIX CTAHOBUTCSA BCE MEHBIIE, M 3TO TaKXC BEACT K
MOSIBJICHHUIO HOBBIX paspaboToK B OOAACTH TOIOYHOM TEXHUKH.

1.2. [ancHeiuiee pa3suTue TEXHUKU LIEHTPanbHOro
oTonneHusa

By/ylee oTONMUTENbHON TEXHUKHM U3-3a MOABICHIST MHOXECTBA PA3TMYHBIX TCHICH-
LM CIPOrHO3MpoBaTh oueHb TpyaHO. Co cchiikoii Ha [1.1] Bee ke MOXHO FOBO}.‘)I/IITB
0 YeTHIpeX OCHOBHBIX BIMSIOHMX (PAKTOpaX, KOTOPHIE MPEACTaBICHb Ha puc. 1.1.

Danneie puiska/ obuime nanHbie

\ CrpykTypa Xunoro $poHaa /

Knuenr
{nacTosmee — Gynyuiee)

Texunka

o TURRH R FOMMKR
e )
” had ]

R -

~ TennoBoM koMGopT (BH-
COKas A¥HAMUKA);

— ypobeTeo skennyaraimm;

— besynpeynan rurieHa

— TOMKA C NOLAYBOM; )

— TOMKa € AYTHEBbIM BEHTUNATODOM;

— TOMNKa € UCTIONb30BAHVEM aTMOC-
deproro Bospyxa;

— SNEKTPUYECKOE OTONNEHME,

— CONHEYHan aHeprua (Tennota con-
HeyHoit paguaumm);

— conwxeynan sneprins (poToBonb-

TauKa);
— TEIUIO3NEKTPOCTAHLWA HA rOpio-
yeM TONNMBE;

— TEennoBbié HACOCH!; Ouepro-
— TONMMBHLIE 3NEMEHTHI cHabxe-

HHE
Bo3o6HoBnaeMan IHEPrua SHeprun ropIoYnx UCKONAeMbIX

Prc. 1.1. Bo3MOXHOE pasBUTHE OTONMTENbHOM TexHuky go 2010 r. [1.1]
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pOBaHUH BOIHOTO PEXUMa MOTYT IMPOM3BOIMTHECS TOJBKO CITEIMATTLHBIM TeXHHUYEC-
KMM riepcoHasioM. K HeMy OTHOCSTCS CHEIMAIMCTH NPEATIPUSTHH, PacIiOjIaTraroInX
COOTBETCTBYIOIMMH npubopamMu ¥ o6opynoBaHHeM, a TAKKe TOITHOMOYMSIMH HAHO-
CHTh 3HAK KA4YECTBAa B COOTBETCTBHH CO CTPOUTEILHHM 3aKOHOIATETHCTBOM KT MME-
L€ JOTOBOP C OpraHM3alMeil 10 TeXHWYeCKOMY Haa30py.

PesepByapbt HOKHBL OBITE O0OPYIOBaHB! YCTPOMCTBAMY VIS TTONAYH Y yiaMeHUsA
BO3IyXa, KOTOPBlE OrPaHUYMBAIOT BOZHHKHOBEHHE ONACHOTO MOHIKEHHOTO WIH IO-
BBHINEHHOTO AaBIeHUd B pe3epByape. TakkKe J0JLKHO OBITh MPeayCMOTPEHO 000pyIo-
BaHMe I U3MEPEHHS YPOBHS XUIKOCTH. B KayecTBe IPOTUBOIIOXAPHON MEPHI IJIst
pe3epByapoB o6beMoM 6osiee 1000 J1 B HOCTYITHOM MeCTe JOJDKEH HAXOHWTHCS OTHETY-
muTens. PesepByap o6bemoM 6ostee 1000 J1 noimxeH BBOIUTHCH B SKCIUIYATALIO KOM-~
MeTEHTHBIM cneramicToMm (Tab. 7.1).

Tabama 7.1. CTpoUTenbHO-MPABOBLIE TPCOOBAHMA K 3[IaHHSIM M TMOMEINCHHSM,
B KOTOPBIX XpaHATCsl He(DTENPOAYKTHI, TIpeMHA3HAYECHHBIE /i OTOTUIEHHS

Heobxopumbie YcnoBus xpanexua HeditenpogyxtoB
ROXYMEHTH H
ycrpoiicTea
po 620 n — 6205000 n —  po 5000 n — or 5000 B KBapTHpax,
B ROABANAX B NOABanax B NOMEL{eHHAX po 100 000 n — MaKCHMYM
# NOMEL{EHHAX K NOMELEHUAX  KOTe/IbHbIX nometyexme B XaHuctpax 40 n,
ANA XPAHEHKA AR XpaHEHWS  WAM NOMEIREHHAX,  [UIN XPAHeHHs B CTAUHOHAPHBIX
Re yCTaHoBReHb  HedTenpopiykToB  peepByaapx
TONKH VI8 OTOMNeHKA 100 n
Paspewetme ww  po 300 n caobogro, or 300 no 1000 5~  Tpebyerca Tpebyetca He Tpebyetca
3asB/eHre Ha ofasatenHa noflava obAsaTenbha NopaHa paspelleHue Ha paspewense Ha
CTPOHTENBCTBO 3aABAEHHR 3asBNEHR, CTPOTENbCTBO CTPOMTENBCTEO
ot 1000 n — nony-
ueHie PaspelieHs
Cretbi W notonky  He Tpebyercs Tpebyerca Tpebyercs Tpebyerca He Tpebyerca
OFHECTOHKOFO
ucnonteris (90 M)
Beepu W Mok He Tpebyetcn Tpebyetcn pebyerca Tpebyercs He Tpebyerc
(30 mui)
CaMO3aKPLIBAIOLINECA
Banha gns cToka  @ns pesepsyapos  Tpefyerca Tpebyerca Tpebyerca He Tpebyerca
vedrenponykros,  Gonee 300 n (HedreHenpotmya-  (Hedprenenporkya- {HedreHenpotmya-  (HedbTeNpPORYKTHI
HeTeHenpoHuya-  Tpebyercs emas Kpacka, emMas Kpacka, eMas Kpacka, XPaHATCR TONBKO
€eMoe NOKPbITHE 3-cnofiroe 3-cnoiioe 3-cnokHoe 8 CNeLHaNM3MpOBaH-
NOKpbITHE) NOKPbITHE) NOKpbITHE) HbIX peaepsyapax)
Orxerywurens He Tpebyerca 6onee 620 n — Gonee 620 n — Tpebyerca He Tpebyercs
orHerywwtens 6 kr, orrerywwrens 6 kr,  mMuHMMyM 6 kr,
knacc A, B,C,D knaccA, B,C,D knacc A, B,C, D,
HHCTIO W PACTIONONE-
HHe = N0 COTNacoBa-
HUIO C NOXAPHOH
HHCTeKyMen
Tabmuka He Tpebyerca Tpebyercn Tpebyerca Tpebyercs He Tpebyerca
s XpakeHue
He(TENPORYKTORS
Inextpuueckoe ROMKHO Obith Tpebyerca pebyerca Tpebyerca BOMKHO BbiTh
OCBelleHHe 108 PyKOH NOA PyKOH
OkHO WM He tpebyerca Tpebyerc Tpebyerca Tpebyeren He Tpebyercs
BOIMOXHOCTb
BEHTHAALMK
ABaPHIAHDIH He tpebyercsa He Tpebyercs Tpebyerca He tpebyerca He Tpebyerca
BBIKIIOYATENb

Tabmuma 7.1 (okonyaHue)

Inaea 7. Ocnosbt xparenus monauea |\>

Heobxopumbie YcnoBun xpaHeHua HedrenpoykToB
ROKYMEHTbI W
ycrpoiicrea
po 620 n — 6205000 n —  po 5000 n — or 5000 B KBapTHpaXx,
B ROABANAX B nogBanax B NOMEUIEHKAX po 100 000 .5 — MaKCHMYM
Y MOMELEHHAX W NOMEILEHHAX  KOTE/IbHbIX WK noMelyeHKe B Kanmcrpax 40 n,
BN XpaHeHus /IS XPAHEHMA  WAK MOMeljeHHAX, /IR XPaHEeHHs B CTAUHOHAPHBIX
TRe yCTaHOB/GH  HehTenpomyKToB  pe3epByaapx
YONKK ANAL OTONNGHURA 100 n
Obopyposarive, ve Tpebyetca npu  Tpebyerc npu Tpebyerca Tpebyerca He tpebyerca
nepeKpbiBaiOiee  BXOAE Wepe3 BXOfie Hepes
nocTynnex1e noMeLyere noMeteHHe
He(hTENPORYKTOB  KOTENbHOH Wi KOTENBHOW MMM
rioMeLLienHe, rae nOMELLEHHE, THe
YCTBHOB/IEHA TOMKA YCTAHOBAEHA TONKa
Oraepcrve He Tpebyerca He Tpebyerca He Tpebyerca pebyerca e Tpebyercs
BJIR PACObiReHNs {MUHYMATBHBIA
neHbl 13 nuamerp 100 mw)
OFHETYLUHTENS
Boagyxosopst OrHECTOMKOro OrHECTOHKOrO OrHECTOHKOTO
B MOMEUIEHHH WCRONHEHHS, HCNOHEHNS, HCNONHEHYS,
KOTENbHOM MHHAMYM MAHHMYM MUHHMYM
HIH NPOXOAALLHe 90 MuH 90 MuH 90 mun
uepes Hero
Ucnonbaosatine LONYCTHMO AONYCTHMO HEROMYCTHMO HEROMYCTHMO [LONYCTHMO
NOMELLEHHS
BnR BpyTHX Lenei

Pacnopﬂalceuue O CHCUNCEHHOM 2d43e

PesepByaphl 10 IaBIeHMeEM JJist CKUXEHHOTO rasa cortacHo DIN 4780, sxirodas MX
TpyGOIIpOBOMEL, NONANA0T nox aeiicTBre TpebGoraHuit PacropsokeHis O pe3epByapax,
paboTAIOILMX MO JaBieHeM U TeXHUYeCKHX TIPABIIL TS CXMXEHHOTo rasa. Kowmre-
TEHTHBIMHM OPraHaMU Ui BEIAYM pa3peleHNs Ha SKCIUIyaTalliio TAKMX PE3epByapoB
ABJIIIOTCH MECTHBIE OpraHbl CTPOUTEIBLHOTO Ham3opa.

Eci pesepByap IS CKWXKEHHOTO rasa, paboTaouni mon jaBleHHEM, yCTaHaB-
JIABAETCH CHapyX¥ 3[aHWs, TO COTJiacHO PacropaxeHuIo O TONOYHBIX CHCTeMax He-
0BXOIUMO TPEYCMOTPETh 3alTHYIO 30HY (puc. 7.1).

awumnan 3ona

TpaHMIa 3aIUMTHOI 30HH IO/BKHa ORITH HaHeceHa Ha 3emie. OHa pacripoCTpaHAeTCs IS

— YCTAHOBJIEHHHIX Ha ITOBEPXHOCTH 3eMIIN Pe3epByapoB — BOKPYT MeCTa MpPHCO-
eIIHEHUS M CTEHOK pe3epByapa;

— pe3epByapoB, YCTAHOBJIEHHBIX MO, 3¢MIIEH, — BOKDYT MECTa NPHCOSHUHEHMS.

JIng ycTaHOBJIEHHBIX HA [IOBEPXHOCTH 3eMIIV WM TIOX 3eMJIeH pe3epBYapoB CXH-
XEHHOTO ra3a, corlacHo TeXHWUYeCKHM TpaBIIaM 10 CXMXKEHHOMY rasy or 1996 r.,
Ha PACCTOAHHM 3 M OT apMaTryphl HE JOJDKHO OBITh:

— OTKPHITHIX KaHAJIOB; .

— He3allHILECHHBIX OT MPOHUKHOBEHHS Tda3a BXOJIOB B KaHAJ,

— OTKPBITBIX HIAXT;

— OTBEPCTHI, BEAYIUHX B ITOMELUCHHSA, KOTOPHIE PacHoJaraloTCs HYDKE MOBEPX-
HOCTH 3eMIM (1IaxTa ToABana);

— BeHTWISILMOHHEIX OTBEPCTH s 3abopa BO3myxa.

IIpy npOBENEHNH CTPOUTENbHBIX MEPOHDPUATHIH, HallpHMED BO3BEICHUE CTEHBI,
3TO PacCTOSIHHE MOXeT OHTb YMEHBILEHO.



@ Thasa 1. Ocroew omonumensHol mexnuiy

BaxXXHEIM MOMEHTOM B PEIHO
I My PBIHOYHBIX M OOIUKX YCIOBHSX SIBISIETCH OXMIAEMOE pas-

VBennueHue KOMMYeCTBA HOBOTO CHAGXKAIOLIEro 0GOPYNOBAHUA COIIPOBOXIACTCS
BCe Boyiee CTPOrMMH 3aKOHOHATEIIBHBIMH YCIOBHAMHM. HecMoTps Ha YBETMYEHHE KO-
JUTIECTBA HOBOCTPOEK, PEKOHCTPYKIIMS CTApOro XWIMLIHOTO GoHma 6yeT oKasblBaTh
GoJIbILIOE BIMAHWE HA M3MEHEHHE OTOMUTENbHOM TeXHUKU.

BBC,IICHI:J{C obLIMX YCIOBUIi, HallpuMep, TPeGOBAHMIT TIO0 MOBBILIEHHOH TeInio3a-
ITMTE 3[aHUH, YCTAHOBKA TEPMOPETYJISITOPOB, peryIMPOBAHME Hpnﬁopon ¥ TEIUIOHU30~
JALMS TPYGOIIPOBOMOB, BENIET K TOMY, YTO JONA NMOTPeGIeHHs TOTUIMBA, A BMECTE C
STHM ¥ KONMYECTBO BPEIHEIX BEIOpOCOB B atMocdepy GynyT YBC.)‘[I/I‘{HBaT;:CH HO HE B
TOM XK€ MEpe, KAK KONIMYECTBO HOBBIX OTOIUTE/ILHEIX IIPHOOPOB. HmpeﬁnﬂeL;aﬂ MO~
HOCTh OylieT MOCTENEeHHO YMEHBIIATHCS.

DTa TeHIEHIMA K MEHBLIVM, XOPOLIO PErY/IMPYEMbIM MOLIHOCTSIM Be#eT Takke K
M3MCHCHUSIM B NIPMMEHEHMH TEIUTOHOCHTENEH U K HOBOM CIPYKTYpe OTOIUIEHHS, K
GoJiee HEHTPAIU3OBAHHOM CHCTEME OTOIUICHMS M VICHIONb30BAHWIO Iasa B Kaqeci“Be
TOIUTHBA, KaK 3T0 NOKA3aHo Ha puc. 1.2.
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Purc. 1.2. CpasHenue cucteM OTOIDICHUS

Heobxonumble MHBeCTHLMOHHBIE Mephl IO CHUXEHMIO CTOMMOCTH TEIUIOTH B
HOBBIX ¥ CTaphIX NOCTPOMKax NMoKasaHe Ha puc. 1.3.

3HaHMS O CTOMMOCTH TEIUIOTHI M pacyeTaX HeoGXOMMMBIX 3aTPAT HAXONST
3HAYUTE)IbHOE NpYMeHeHUe Ha MpakTuke. Hampumep, MoBbllieHNe TEILION30II-
UM BeleT K YMEHBLIEHHIO TerutonoTpebnenus. Ho Takxke qoykHa GHITH BHOGpa-
Ha ONTHMajbHAs TOJILMHA H3OJNSLMOHHOTO CJ10si, KOTopas coriacHo, [1.1] u ¢

;ooqglgssﬂennﬂ MUHMMM3ALUHY OOIMX 3aTpat, HaXomgWTCs B Ipepenax ot 0,06
, ]

1.2. Jareuetiuee pazgumue mexnuki YeHMpaibHozo OmonieHus I\Q_)

MeponpuaTue CroumocTs sHeprum (py6./xBr-4),
BK/IONAs BO3MOXHLIE 3aTPaThi
Ha SKCTAYATaUnIo U YXOF,

1. KOHEHCALMOHHAS TeXHWKa 0,28 ganen::euue
2. Topgan ¢ TeronsonsuMedt 13 nonkcTupona &= 6 oM 0,46 P
3. Topean ¢ Tennouaonauyei U3 noamMcTHpona 1,54
&= 6 cM v Textanana 6 =5 cM -
4. TlokpuiTue ¢ TERRON3ONSALME M3 MHHEPANbHOH 1,85
Barl 5 = 8 cM
5. HapyxHan CTeHa C TenROU3ORALMEH 13 Ne3tl 1,96
6. [a30MOTOpHLIE TENNOBHE HACOCH 1,96
7. ConHeyHas axeprns oT OORbIKMX YCTPOIACTB 1,68-2,80
8. HapyxHas CTEH@ - CMIMKATHBIA KMpnuy 1,96-2,94
unu beton ¢ Tennonsonauven &= 10 cm
9. ToKpuiTHe C TENoU3ofiRLMei U3 MUHEPanbHOM 2,80
BaThl 6= 10 CcM
10. HapyxHas CTeHa — CUAMKaTHLIA KMpIKY 3,08-3,64
Wiy GeToH ¢ Tennousonsuueir & = 16 cu
11. Hapyxuan cTena — nOpHCTHA kupnivy & = 36,5 c™ 5,46
12. TpoiiHble CTEKNONAKeTH 8,82
13. Pexynepaums Tennotd #3 6Tpaborannoro Bosyxa 11,62

Pre. 1.3. CrouMocTs CHKOHOMJIEHHOM TemJIOBOM 3HEPrHM INpH NPUMEHEHWMM
pazMuHbX MeponprstTHil [1.1]

FIpu 3TOM CllefiyeT OTMETUTD, YTO M3OJALIMS OKA3bIBAET BIMAHNE TOJIBKO Ha I10-
TepH TETUIOTH TIpY Tepefaye, a NoTpeOHOCTh B HATPEBaHNK BO3yXa OCTACTCA HEM3-
mennoi. F3 310ro ciaenyer, YTo TOJBKO COBMECTHOE TIPMMCHEHWE HECKONBKUX MEp
okaxercs sdexTuBHbIM. JlanbHellee yBemTueHIe H30JAIMA TIPUHECET JIMIIL HE-
3HAYMTENILHYI0 FKOHOMMUIO.

Ha Bce 2TH COOOpaXEHHs BIMAIOT TakKke M (PUHAHCOBBIC YCIIOBHS BANEibIICB
CTPOEHMS, TaK KaK CIPOC Ha JOCTYAHbIE 10 LIeHe, HO HAJeXHbIEe OTOMUTETLHBIE C1-
CTEMBL TIOCTOSTHHO DacTeT.

PenraomiM (pakTopoM SBISETCS MOCTOAHHOE BIHAHUE noTpeGHOCTEH Ho-
KymnaTtens, T.e. TEIUIOBOM KomdopT, 1pocToe obcyXuBaHne, OpicTpoe BBefeHUE
B 9KCIUTyaTallMIo, HI3KOe BOIONOTpebieHHEe, MOAYABHOCTS CUCTEMBl H HOTHBIH
cepBuC.

V3-33 3aKOHOATEILHEIX GapbepoB WK B 3aBUCHMOCTH OT JalbHEMIIero Ha-
JIMYMST TOIUIVBA TIOSIBJISTIOTCSL JIPYTMie OrpaHMYeHHs TEXHOJIOTMYECKMX IIpeljioxe-
HUHI TIO oronuTenbHOU TexHuKe. C TOYKH 3peHHsl COKpauleHUs MCIIOIb30BAaHMA
TOIUIMBA M TEM CAMbIM YMEHBIIEHHS KOJMYECTBA BPEOHBIX BHIOPOCOB B atMocdepy
OTONMTEIBbHAS TEXHMKA NOJDKHA GBITh BCe DOJblLe OPUEHTHPOBaHa Ha OYHYLlylo
3HEpPTrOCHCTEMY.

Hapsimy ¢ 3HeprocucTeMoi, MCTIONB3YIOIIEH ToproYMe MCKOMaeMble, NpUMEHe-
HYe BO3OGHOBISEMOll 3HepruM MpHOOpETeT BCe BO3pAcTaoNiee 3HAYCHME, TaK Kak
3TO TOBBICUT SKOJIOTMYHOCT M TIPENOCTABHT BO3MOXHOCTh MCHOIB30BaHUs Golnee
[EHIEBBIX MCTOYHMKOB aJIbTepHATHBHON 3HEPTHN.

Tpu BHIGOpE CUCTEMBl 3HEPrOCHAGXEHHs 3HAYUTEJIbHYIO pOJIb UIPaloT CTO-
MMOCTh DHEPTHH M VCIIOJIb30BaHHE TEPBHYHOM IHEPIUM, KAaK 3TO MOKA3aHO Ha

puc. 1.4.
Ilpoenosw

Ha ocHOBaHMHM BHIIENepeyNCICHHBIX TeHIEHIMN MOXHO cAeNaTh ABa MPOrHo3a:
— DOMMHMpPOBAaHUE COKpAILECHMA 3aTpar;
— noMuHHpoBaHMe cokpameHus Beibpoca CO,.
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Cnocob Hasemubii Nopsemubiis
YCTaHOBKM
pesepsyapa
3abop rasa XKuaxas ¢asa Tonbxo razcobpasHas XKuaxas unm

dasa razoobpassas ¢asa
OGvem po 5000 n Gonee B0 5000 n Gonee po10000n  Gonee
pesepeyapa 5000 n 5000 n 10000 n
Papwyc R 5M 10m 3m 5m 3m 5m
Paamep G 25m 5m 15m 25m - -

3awmTHan 30Ha 47K pesepeyapa, YCTAHOBNEHHOTO HA 3emne

3awutHas 3oHa mgi pesepeyapa, yCTaHOBJI%HHOI‘O nog, 3emneit

e

Prc. 7.1. 3anmurHeie 30HH COIMAcHO PacmiopsskeHHI0 O TOMOYHBIX CHCTEMaX

PesepByapel Wit CKIDKEHHOTO Taza AODKHBI OBITH 3aIHIIEHBI OT BO3MOXHEIX
CIyyaeB foXapa, KOTOPhle MOTYT BOZHMKHYTH B MECTE YCTAHOBKHM pe3epByapa. 3alii-
Ta MOXeT OuITh obecreyeHa ¢ MOMOLIBIO COOPYXEHHS COOTBETCTBYIOLUEHN 3alMTHOMN
CTeHBI ¢ OTHECTOMKOCTRIO 90 MHUHYT.

OnacHocTh MoXapa MOXHO HE PaCCMAaTpHBATh, €CJTH CTEHB! 3aHus, obpalieH-
HBIE K YCTAHOBJIEHHOMY HAa 3eMJ€ pe3epByapy, YIORIETBOPSAIOT TpeOOBaHMIM Ha 3a-
LIMTHBIE CTEHBl. Takke B 30He FOpPH30HTAIBHOM MPOEKINY pe3epByapa Ha CTEHY 31a-
HUS I0 3 M BbIllle BepxHel TOYKH pe3epByapa Ha CTeHe He NOJDKHO OBITh HUKAKMX
OTBEPCTHIL M HYDKHUI Kpail OTBEpCTHIl NODXeH HAXOOUTHCS Ha paccTostHMM 1 M cGo-
Ky OT IUIOLUaIH TIPOEKIIMH HaJ BEpXHEH TOYKOM peszepByapa (puc. 7.2).

Ecim pesepByap pacrioyiaraercst Ha pacCTossHuM GoJiee 3 M OT CTeHHI, To TpeboBa-
HH31 K PACIIOJIOKEHHUIO OTBEPCTHIA HE MPEXbIBIASIOTCS.

Thaea 7. Ochosei Xparenus moniueq |3\\Z>>
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Pac. 7.2. TTpuHHUnadbHasg cxeMa MPOEKUHOHHON mlomwaaM; TpebosaHus K
HApYXHOU CTEeHe 3[AaHM:
a — UpH yCTaHOBKe pe3epByapa HapajuleSibHO CTEHE 3NaHUs;
6 ~ Tp¥ YCTaHOBKE pesepByapa IEepIICHIMKYIISIPHO CTeHe 31aHus

Bce pesepByaphl IUIst CKIKEHHOTO Ia3a AOJDKHB 6bITh 000pyNOBaHbI Mpenoxpa-
HUTENbHLIM KIanaHoM. I1pu CTpaBiMBaHMM JODKHO ObITh obecrieyeHo GesomacHoe
OTBefieHue Ta3a. Eci pesepByap YCTAHOBJIEH B MOMELIECHWH, TO BO3AYXOBOX U CTpaB-
TUBAHUA T23a JOJKeH GEITh BHIBEIEH HapyXy M VIMETH TAKyl0 KOHCTPYKIIMIO, YTOObI
obeciiedriTh Ge3oracHoe OTBEIEHHE ra3za, T.e. B HAlPaBJIEHUU BO3MOXHOIO CTPaBJIH-
BaHMA rasa He NOJDKHO GBITH FOpIOYMX MAaTEPHAIOB WK BeHTHISIIHOHHBIX OTBEPCTHH,
BeAYHIMX B XXWIble MOMEIIEHWs.
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OTonuTtennbHas
aHeprus 100%
OTonutensHas
aHeprvs 100%
OtonuTenbHas
aHeprua 100%
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Pac. 1.4. AHanM3 PaxTMIHBIX OTOITUTENLHBIX CHCTEM C TOYKH 3PEHHS HCTIONb30-

BaH¥A TIEpBUYHOI sHepryn [1.1]
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[38% > | Jnexmmecui

SnexTpuyecKui
TennoHacoc

Tonaueksie norepu 5%

Tennora okpyxaioue cpeas
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NEPBHIHOR JHEDTUH

Fasosbii
rennoxacoc
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1.3. Duzuonoceumeckiue, UUeHUMECKUE 1 CIPOUMEAbHO-(DUSUMECIUE OCHOGbL @

1.3. DusuonormHeckme, rmrmeHn4Yeckue u CTpomuTesibHO-
dusmnyeckne OCHOBDb!

Kaumam ¢ nomeuiennu

3/0pOBBE M NPOW3IBOAMTENBHOCTD YEJIOBEKa 34BMCAT B OCHOBHOM OT KauecTsa
KIMMaTa B TIOMEIIeHVH, TaK Kak GOoJbUIyIO 4acTh BPEMEHHM OH IIPOBOIKT B Xu-
NHIX WM paGouMx ToMelleHUsxX Win 3paHusax. IIpy 3ToM 310poBhe paccMaTpuBa-
eTCs KaK COBOKYIHOCTH (MM3UYECKOTO, MCUXOJNOTHYECKOT0 ¥ COLHATBHOTO CaMo-
YYECTBHS.

Dy3MYECKOe COCTOSIHVE, KAK MEpPBHYHBIN U JOMUHHMpYIOLMiA ¢akTop, onpeje-
sifieTcs, ApeXkiae BCEro, TEMIeparypolf, OTHOCHTENBHOM BIAXHOCTHIO M CKOPOCTBIO
JBHOXKEHMS] BO3NYXa, a TAKXKE 3aBMCUT OT CTPOSHMS 3[aHMSI U CTPOUTEABbHO-(H3HIeC-
KMX CBOICTB OTPAXAAIOIIMX CTPOUTENBHBIX KOHCTPYKIMIA (CTEH), TAKNX, KaK, Hallpy-
MED, TeMITepaTypa WX OBEPXHOCTH.

«J/IpIxaHue» OrpakaaloliX CTPOUTEIBHBIX KOHCTPYKIMIA C Leblo oOMeHa MEeXty
BO3IYXOM BHYTDH B CHAPYX¥ ITOMEHICHMS POMCXOAUTDh HE MOXET, T.€. HCIOAb30BATh
370 ABICHUE JUTE VAYYLICHES KayecTBa BO3OyXa B MOMEHICHMM HEJb3sl.

Ho nipu stoM npoucxonut auddy3roHHbI nponece’, T.e. TPOHNKAHWE Biary
yepes cTeHy. Bo3aeliCTBie BAaXHOCTY B XWIOM MOMEILEHHH, 0Opa3soBaHNE KOHICH-
cata, 3alATa OT JHOXIEBBIX WIM TPYHTOBBIX BOL TaKXe, KAK M IpEXae, OCTaioTCs
3aaYaMi CTpoMTesiel. 3almTa OT Biard M 3alliiTa OT TEIUIONoTeph TECHO CBSA3AHBI

Mexny coboi.
Saupna om eaazu

Tocpedcmeom sauumbl OM NPOHUKAHUA 64021 COKPAWQIOM MENAONOmepy, AoXas
MENA03CUUMA ee0en K NOBPEICOCHUSM OM 6Aa2Y 02PaNCOQIOUUX KOHCIPYKUULL

Tourka naceimernus

B BO3/IYXE BCEITAa COlepXaTcsl BofisiHble Tiaphl. TIpy 3TOM BO3IyX ONpefieieHHOW TeM-
NepaTyphl MOXKET COIEPXaTh TOJNBKO OTPEeIesIeHHOE KOJINYECTBO BOASHOTO Napa, T.e.
OTHOCHTENTHHAS BAXKHOCTL BO3AyXa B IMOMEIIEHWM M €ro TeMreparypa HaxOHsa1cs B
HeTocpeACTBeHHON 3apnucuMocT. Ecnm mocTMrHyTa TOYKa HACBILEHHS WU TOUKa
POCHL, TO IPY AadbHEHIEM TOBBILICHNH BIaXXHOCTH, HANPUMED NPY CHIDKEHAU TeM-
FIEpPaTypHl, YaCTh NMapa CKOHAeHCHpyeTcst. Ha OTKPHITOM BO3MyXe 3TO SBJCHHUE MOXHO
HabMoRaTh KAK TyMaH. B 3aKpHITHIX TIOMELICHMSIX 11ap OCAXAaeTCs Ha OrpaskKiaroive
TMOBEPXHOCTH.

I'urpockomMiHbe MaTepuaisl? — K HUM OTHOCATCS BCE MaTepuasibl Ul CTEH —
He SIBISTIOTCS TPV OGBIYHOM COCTOSTHUY BO3AYXa B ITOMELIEHNH abCOMIOTHO CYyXHMM;
OHH BITUTHIBAIOT BIary U3 BOZAYXa B 3dBMCUMOCTH OT €ro BraxHocTH. [lpu n3mene-
Hill BJAXHOCTH BO3yXa M3MEHIETCS M COIEPXaHHe BIArM B OIPaXIaloliuMX KOHCT-
DVKNUSIX.

Co cTpoUTENLHO-(PM3UYECKOM TOUKY 3PeHUS 3T0 03HAYAET, YTO MEXY COAepXa-
HHEM BIary B BO3AYXE ITOMELICHMS M OTPaKIAIoIX KOHCTPYKLMAX CYIIECTBYET paB-
HOBECHE, T.€. TIOBEPXHOCTN OTPaKieH!ii BITUTHIBAIOT BJIArY ¥ BBUIENAIOT ee 00paTtHoO B
BO3AYX MOMEIIEHVS.

Fcnip TeMreparypa MOBEPXHOCTH Orpakaalone#l KOHCTPYKUMK HPKH TOHVDKEHUN
JIOCTUrHET TEMTICPATYPEL TONKH POCH, TO HA 3TOM NOBEPXHOCTH oOpasyeTcss KOHACH-

! BoipaBHMBaHMe pazivuuil 110 KOHLIEHTPalMu.
! BriMTHBAIOILIIC BOLY MartepHalbl.




rNABA 8

TPYBOMNPOBOObI, APMATYPA
N LUMPKYJTAUMOHHBIE HACOCHI

8.1. Marepman Tpy6onpoBoaoB; TpyOHbie COefMHEeHUs

Ha Matepuanst 0j1st TpyOONpPOBONOB He NMpPETbsBISIIOTCS HUKAKUE TOBBILIEHHbIE Tpe-
GoBaHMA 110 BHYTPeHHe# KOPPO3HOHHOM CTONKOCTH.

Mozym npumenamoca moavko mpyGei, HQ KOMOPYIX HAHECEH COOMBEMCMBYIOWUI
3HaK ucneimanuil, cozracto DIN,

OGEIYHO TIPUMEHSIIOT:

Cmaavhbie mpy6oi:

— Tpy6sl cTanbHble Npenmsvonasie 1o DIN 2391/93/94 (GecuiosHble, CBApHLIE,
CBapHLIE KaTUOpOBaHHEIE);

— TpyOh! cTajibHBEIE ¢ pe3bboit cpenHeTsokesie M Tsoxenbie 1o DIN 2440/41;

= TpyOBI cTasbHBIE OeciiopHbie 10 DIN 2448;

— TpyOH! cTasbHble cBapHBe o DIN 2458.

Tpy6er meonbie, GecHIOBHBIE TSHYTHIE IS BOJO- M rasonposonos no DIN 1786.

Tpybur u3z uckyccmeernnvix mamepuaioe:

— noymeaawiopnn (I1BX); .

— normaTen (I19);

— norunporied (I111);

— monubyran (I1b).

CoenuneHus crajbHBIX TPYO HOJDKHBI GHITH CBADHBIMY (32 MCKIIIOYEHHEM OLIUH-
KOBaHHBIX Tpy0), HPeCCOBaHHBIMH WV PE3bOOBLIMHU, TIPH ITOM CBapKa ABJISETCS [Ipef-
TTOYTUTEIIHHOM.

Menusie Tpybn1 coenuHsioTcs naiikoit. Ecii Ha coefuHeHMsa He yCTaHABITHBAET-
cs1 0cobBIX TPEOOBaHHH 110 TTIOBOJY TIOBBIIEHHOMN TEPMHYECKOM HATPY3KH — He Goree
100°C, — 10 HOCTaTOYHO MIPUMEHEHUS MaiiKi MATKHM TIpUIToeM. i TepMHUYecKiie
Harpysku 6onee 100°C, To nomkHa NPHMEHATLCS TBepAad naika.

HUckyccTBeHHble MaTepHalIbl B 3aBUCHMOCTH OT BHJIA MaTepHalia CKJIEHBAIOT, CBapH-
BAlOT W COSOUHSIOT APYT € [PYrOM € TIOMOHIBIO 3AXKHMHBIX Pe3b0OBBIX COEOIUHEHU.

Henponuuaemocme 0aa Kuciopoda

Ilpyn npyMeHeHHH MCKYCCTBEHHBIX MATEPHANIOB ciefyeT obpallarh BHUMaHue Ha TO,
YTOGBL 3TH H31eIMs ObUIM HENPOHMIIREMBE JUISt KMCJIOPOIA, T.e. KUCTIOPOH He IOLKEH
MPOHKKATh B CPENY TEIUIOHOCHTEJA.

8.2. MNpoknanka Tpy6onpoBoaoB

Tpybonposods: HeoOX0O0UMO NPOKAAOIEAMb NAPANLIEIBHO CIMEHAM UAU NEPEKPbIMUSM.

Ipy npoxnanke TpyGONMpPoBOAOB CBOGOMHO BIONL CTEHBI MCIIONB3YIOT CPEACTBa
KpEIUeHUs! CO 3BYKOM3OJISIIHOHHOM 3al[ATOI.

8.2. Ilpoxaadka mpybonposodos | @

PaccTosiHne MeXAy OmopaMy 3aBHCHT OT Matepyaia W pa3sMepoB TpyOOHpOBO-
noB. [Ipy 3TOM paccTosiHie MeXOy OImopaMyi MOXHO BHIOMpPAThb IO CHELUANBHBIM
TabMnaM WIM OPHEHTHPOBOYHO PacCYUTHIBATH, HalpPHUMeEp:

cmaavtbie mpy6onpoeoosi:

1=035..0,5-d" [m] 8.1)

Hap

Meonble mpy6onpoeodbi:

1=03-d'" [m] (8.2)

Bap

[Ipy nrpoksiazike TpyGOMPOBOIOB Yepe3 CTeHY HeOOXOIHMO TIPENyCMaTPHBATE 3BY-~
KOU3OJBILMIO.

Eciy TpyGonpoBonsl NPOKJIAABBAIOT B CTEHaX WIM IMOJIy, TO He AOIKHO ObITh
KOHTaKTa MEXIY HUMH M CTPOMTEALHBIM MaTEPHAIOM.

[Tpoknanka TPyGOMpoBONOB B TONY TPOM3BOAUTCS, KaK MpPaBIJIo, Ha HEOTHENaH-
HOM IEpeKPBITHH TOJIA TTOA CHOeM 3BYKOM3O0JIAIINY IUIS TIONABIEHHS IAroBoro NiyMa
(puc. 8.1). B coorsercteuun ¢ DIN 18560 (T1ons! GeciioBHEIe) TPyOOIPOBOIEL, IPOJIO-
XEHHBIE HAa HECYIIEM OCHOBAHHH, JOJIKHHI OBITH 3aKkpeIUieHbl. C MOMOINBIO BBIPAB-
HMBaHHs HEOGXOIMMO CHOBA €O31aTh TUTOCKYIO TIOBEPXHOCTh, KoTopas 3adwxcupyer
CJI0¥ M30IUHMK (MUHAMYM IS TIOJ@BJIEHUs] 1HaroBoro myma). TomuuHa KOHCTPYK-

]
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Pnc. 8.1. ITpuMep nipoknaaku TpyGomposoros B nony [8.1]:
1 — ToAOCca M30JAIMM Ho Kparo (roppupoBaHHBI KAPTOH);
2 — 45 MM — aHTVAPUTOROE TIOKPHITHE;
3 — 0,2 MM — TIOAM3TIWICHOBAS TUICHKA;
4 — Xene300eToH;
5—20/15 MM — u3onguponsas 1wra GecuropHoroniona G + H73 T,
6 — 30 MM — mrormcTHpososas nieHa PS 20 SE;
7 — 30 MM — HachHIHON Marepuan — IIEpJUT;
8 — Tpybonpoponel Viegatherm ¢ sawmtHo# TpyGoit D, = 21 Mm;
9 — péuBaeMas ckoba mis dukcanmu TpyGonposoja (HeiIOH)
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MM 10JIa YBETMUMBAETCS TIDM 3TOM B COOTBETCTBUM C HAPYXHBIM JHAMETPOM Tpy©o-
MpoBOfia, BKJIIOYas oBaIouKy.

Bee Tpybonposoasbl B coorBeTcTBME ¢ IlpenmucanyeM 1O OTOMMTENBHBIM CUCTE-
MaM JOJDKHBI MMETH TEIUTOM3O0SIIUIO.

Touxa nenodeuxcrHozo Kpenienus

Ipu HpoKiaiKe TPyOOIPOBOJOB HEOOXOMMMO YYMTHIBATH MX TEIUIOBOE pacIlpeHHE.
KoMrieHcanus TeMIepaTypHOTO pacllMpeHHsT HeoOXOmHMa, €ClIM MaTepHan Tpybo-
nposozia Gonbllie He MOXeT BOCIPMHHMATh TEIUIOBOE pacuiMpeHue. B atom ciyyae
FOBODSIT 06 OrpaHMYEHHOM TETUIOBOM pacIlMpeHHy; TPyOOIPOBOAB CTAHOBSATCS He-
TMPUTOTHEIMU.

HeobxonuMo MIpeayCMOTPETh COOTBETCTBYIOIME BO3MOXHOCTH KOMITEHCALIMH
TEIUIOBOTO PaCLUMpPEHHS:

— ecTeCTBEHHAad KOMIIEHCAUMs TTPH NPOKJIAIKE;

-~ MCKYCCTBEHHAs1 KOMITCHCALIUS C MOMOILLUBIO KOMIIEHCATOpa.

CaMEIM pacrpocTpaHeHHBIM METOROM KOMIIEHCAllMM SIBJISETCH TaK HasblBae-
Masi MATKast IPOKJIANKa, T.€. H3ruObl TpyOOIpoBoia cyXaT KOMIIEHCATOPaMH TeM-
repaTypHOro paciuupeHusi. B kpaitHeM cnyyae rnpumeHsior I1-oGpasHbie KOM-
neHcarophl B Z-06pa3Huie MOBOPOTH. MeXny NByMs TBEpPOBIMM KpEIICHUsI-
MM BCETJa HOJIKEH OLITH IPEAYCMOTPEH KOMITEHCAaTOp TeMIIEpaTypHOTO paciiu-
peHus.

Pacyer MOXHO NMPOM3BOIIUTL HO TAONHLIAM WIH AuarpaMmam.

Ipu pacyere (puc. 8.2) peruanoiiMM (GaKkTopoM SRIeTcH TEIUIOBOE pacllpeHkme,
KOTOPO€ PaCCYMTHIBAETCS CIIEAYIOMM 0Opa3oM:

Al=a - 1+ Af]m], (8.3)

e o — ko3 PUIMENT TEIUIOBOTO pacinupenus, MM/M * K.

It Temnepatyp Huke 100°C MOXHO HCIIONB30BaTh CICHYIOLIME BEJTMIHHDL

ctams — 1,1+1072 mM/M - K;

mens — 1,6-1072 mm/m - K;

no -1,5-10" mm/M*K;

mm -1,8-10 vm/m-K;

MBX - 8,0-102 mmM/M-K

(B paGoyeM / BCTPOEHHOM COCTOSIHHH).

HeoOxonuMo yuuThiBaTh, 4TO TPYOONPOBONBI M3 MCKYCCTBEHHBIX MaTepHUasiOB
uMeroT Ko3(hdhHIHUEHT TeIUIOBOro paciivperus rnpuMepHo B 10 pa3 Gonbluwi, dem
U1 MeTaumyeckux. U3 3Toro cliefiyer, Yro MpM UCIIONBb30BaHHU TPYOOINPOBONOB M3
HMCKYCCTBEHHBIX MaTepHaJIOB IOBHIIEHHOS BHUMAaHUWE CllEAYeT YAENUTH KOMITeHCa-
LMY TEIUIOBOTO PaCIIMpEHUs.

TpenpapyTeIbHOE HATIPSXEHHE B XOJIOIHOM COCTOSIHMM COKpalliaeT (pakTHiecku
ocTalolleecsd TeIUIOBOE PacllUPEHHE.

Bce kpeIuieHMs1 IUist TPyGONPOBONOB JOIDKHBI OBITH CAENaHBl B (POPME TNOIBHX-
HOTO KperuleHHs, T.e. CKOJB3AILIHX OII0p.

Ho ytobhl B MI060M cllyyae IPOKOHTPOIMPOBATh BOSMOXHOE JBIDKEHHE Tpybo-
NpoBOfa, HeOOXOMUMO B YIOOHBIX MECTax BBITONHUTBL HX KpeIlieHue B HopMe TOYeK
XKEeCTKOTO, HeNONBIKHOTO KpelieHus:. llommepxuBaroiie KOHCTPYKIIMH TIPH 3TOM
PACCUYMTHIBAIOT TAKUM 00pa3oM, YTOGH CUiia TPEHHS B CKOJNB3AIIHX OIOpax MEXIy

JIByMsI TOYKAMH 3KECTKOTO KpEIUIeHHs! YPaBHOBELIMBAJIA CIULy PeakiuH Ha TEIUIOBOE
pacumpeHue.

8.2 Iporxaadka mpybonpoeodoe l@

YINMHEHME y4acTka TPYGONPOBOAA U UIMHA Y4aCcTKa KOMNeHcaTopa anst M-06pasHbix koMneHcaTopos

Tpy6ui u3 He cMaryerkoro NBX (PVC-U), xaopuposastoro NBX (PVC-C) n coepmuuTenttan Tpyba
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caT (poca). Ecim TeMniepatypa noBepxHocTs b Ppy3MOHHO-YCTOYUBOTO CII0sE OCTA-
€TCA HIDKE TEMITEpaTypbl TOUKH POCHI, TO KOHAEHCAT NPONOJLKAeT OCaXIaThCs Ha
TIOBEPXHOCTH.

Ipu rioBBILEHHH TeMTepaTyphbl BO3TyXa B TIOMEIIEHUH HAXOIAIIASCS Ha TIOBEpX-
HOCTH CTE€H BJiara BHOBb ITOCTYIIAET B BO3MYX.

Ecnu yenaxHeHue orpaxaaiomeil KOHCTPYKLUMU M3-3a HU3KOH TeMIIepaTyphl
BO3IyXa M/WIM BBHICOKOH BIAXHOCTY TNPONOJIKAECTCA [UIUTENBHOE BPEMS, TO 3TO
TIPMBOIMUT K YXYAUIEHWIO CBOWCTB TEIUIOM3ONSALMY M TIOBPEXAEHUAM KOHCTPYK-
uuy. Yro6bl yMEHBUINTH BpeN U3-38 MOBBINICHHOM BJIAXHOCTH, PEKOMEHIYETCS

comiacHo [1.2], mopnepXuBaTh B MOMEIEHUSIX COOTBETCTBYIONIYIO TEMIEPaTypy
(Tabn. 1.1).

Tabmana 1.1. PexoMeHiiyeMble 3HaYEHHMS TEMIEPATYPhl U BIAXKHOCTH B XIUIBIX TIOME-

mwenusx [1.21
MomeweHne Temnepatrypa Temneparypa OrHocHTenbHAR
Bo3gyxa, °C NOBEPXHOCTH CcreH, °C  BnaxHocTb Bo3gyxa, %
Xunasn, cronosas 20 17 45-55
BEeTCKas KoMmHara
BaHHas komuara 22 17 70—90
Kyxns 20 15 50—80

" OnTvMalbHBIE M JOIMYCTHMble MapaMeTphl BO3LYXa B SKHIIBIX TIOMENICHUSIX M 30aHU-
sX, pa3MelieHHBIX Ha Tepputopumn Poccuiickoit @enepauyu, npusenenbl B CTpou-
TeJIbHBIX HopMax u mpaBuiax CHull 41-01-2003 «OtoruieHHe, BeHTWISALMS M KOHIH-
LHOHMPOBaHHE», CAHMTAPHBIX Ipapmnax B Hopmax CaulluH 2.1.2.1002-2000
«CaHuTapHO-3MUAEMUONIOTUYEeCKHE TPeBOBAHMS K XUITHIM 3[IaHHSM U TTOMElIEHUIM»

u TOCT 30494-96 «3panus xuutbie u obuiectseHHble. TlapaMeTpsl MUKPOKJIMMATA B
MOMELICHUSIX>.

h-x-ouazpamma

3aBUCHMOCTb MEXIy TEMITEPATYPO BO3yXa B HOMEMIEHMH, OTHOCUTETBHOM BIAKHO-
CTHIO M TEMITEpaTypPoy TOUKH poChl HauboJiee HATISITHO NPEACTABIEHa Ha A-X-Auar-
pamme. Ha puc. 1.5 mokazanbl BesHduHE U3 126, 1.2.

Hanpumep, ecru B BaHHOW KOMHATe CHU3WTD TEMITEpaTypy Boaayxa ¢ 22 no 18°C
VI €CJIM TeMIepaTypa NOBEPXHOCTH CTeH OymeT cocrasnsate 18°C, To GymeT npowmc-
XOIIMTh KOHJEHCALUA BOMSHOIO Napa.

Koagppuyuenrn menaonepedauu

C uenbio u3bexaHus Bpefla u3-3a KOHIEHCHPYIOLIEHCs Baru NMPH COOTBETCTBYIOIEM
3HAYCHHH OTHOCHTENbHOW BJIaXHOCTH M COOTBETCTBYIOILMX YCIOBMSIX OTOIUIEHHS M
BeHTWIAILIMK, comiacHo DIN 4108 yactb 2 «Terosawmra B 30aHMsIX», NPEIyCMATpPU-
BAIOT MEHMMAaJIBHBIH KO3(D(PUIHeHT Terutonepenadn k, KOTOPHIi DOJDKeH obecreyu-
BaTh OTPENEJICHHYIO TEMIIepaTypy CTEH.

B HeGonpUIMX TTOMELEHUAX C MPEUMYLIECTBEHHO BBICOKOI BIAXHOCTLIO U
Inb y3HOHHOYCTOUMBHIME TTOBEPXHOCTAMY CTE€H, HanpUMep B BaHHOUW KOMHATe
WIM KyXHe, HOJDKHa OBITh JONOJNHUTENBHO NpPedyCMOTPEeHa XOpollasi BEHTWISIIUS.

D1a BEHTWIALMA, YTO TAKKe CHPABENUIMBO W IUIA IPYTUX NOMELICHUIi, neiaer

BO3MOXHBIM B JOCTaTOYHOM CTeneHU BbIpaBHUBaHME BJIAXXHOCTH BO3NYyXa BHYTPHU
NOMELIEHHA U CHapyXH.

Temnepatypa BO3/yXa N0 CyXOMY TEPMOMETDY [, —-

1.3. Qusuonoeumeckue, usueHUYecKe 1 CIMPOUMENbHO-(usLMecKlie OCHOBbL I\))
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Pnc. 1.5. h-x-puarpamma [1.2]
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.8.3. Apmarypa

IMon apmatypoii NoHMMAaloTCs BCe BUIBI PETYIMPYIOLINX M 3allOPHBIX yerpojicTs. ITpu
3TOM pajTHYaIoT:

— BEHTWIH,

— 1HbepHI,

— KpaHhl,

— KJIaIaHH,

— TPA3CYJIOBHTENM.

Bca apmaTypa mMMeeT cranIapTHble NMPHCOEAMHMTENbHBIE H KOHCTPYKTHBHEIE
pa3sMepel.

OHa mnpenHasHayeHa [UISE YCTAaHOBKM Ha TPYOONPOBONAX € IOMOILUBIO Pe3bOBI,
dbnannes ¥ Apyrux.

Benmuau

B 0CHOBHOM U1 HOMHHAJIBHBIX IMAMETPOB 10 100 MM NIPUMEHSIOT BeHTWIH (pHc. 8.3).
M3-3a v3MeHeHMs HalparieHMs IBHXEHHs MOTOKa (3alHparoiinii SIeMEHT NepeMe-
1HAeTCsl BO3BPATHO-TIOCTYIIATENIHHO B HAIIPABICHUH, MIEPIIEHAUKYIAPHOM TIOTOKY paBo-
Yedl Ccpedpl) B HHX TIPOHCXONAT MaKCHMAalbHBE NMOTEpU HaBieHHs. Bce ke BeHTWIH
HMMEIOT NPEUMYIIECTBO C TOYKH 3PEHMA JIydllled BO3MOXHOCTH PETYJIHMPOBAHMA W Tep-
MeTu3aliy. braropapss KoMOMHAIINK € COOTBETCTBYIOIIMMM MCIOJHHUTENLHBIMU YCT-
POMCTBAMY W PEryJIUpyIOiyM o00pynoBaHNeM (FIPHBOIMMBIM B AEHCTBHE C TTOMOIIBIO
COJMIEHONJIA, JIBUTATe)Is, MEMOpPaHBI WIH 3NIEKTPOTEPMHUYECKH) HUX NPUMEHEHNE CTaHO-
BUTCH Gonee 3P HeKTUBHBIM,

ITo dopme kopriyca BeHTWIM NOOpa3NeISIOT HA:
— NpPOXOJHEIE,

— YIJIOBBIE,

— ¢ HAKJIOHHEIM IHIHHIEIEM,

— MHOrOXOJIOBEIE.

Ilo crocoby npuMeHeHNs] BEHTHIN TONPA3NENSIOT Ha:
— 3afopHbIe,

— CMECHTENIBHBIE,

— paJuaTOpHLIE,

— IBOIHOIO NEHCTBUS,

~ IBYXCENE/ILHBIE (IBYXOIOpPHEIE),

— IPEOOXpaHUTEIILHbIE,
~— TPEXXO[OBHIE,
— obpaTHHIE,
Puc. 8.3. Cxemarnyeckoe H300paxeHHe:
a — BEHTWIA C MPAMOH MOCaAKOM LIMMHIEIS,
r ;__~ 6 — BEHTWIA C HAKJIOHHBIM LINUHIETEM

-
O ree——
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8.3. Apmamypa I\J

— MepeKITioYalolHe,
— MemOpaHHBIe.

Pezyaupyrowman apmamypa (pezyarupyrouue éenmuiu)

Ecny BeHTIWIN NPHMEHSIOTCS B KaUecTBe PEryIMPYIOLIEH apMaTyphl (PeryupyIoIero
BEHTWJIA), KaK NpPaBWIO, IUisl PETYJIHPOBaHUS TI0TOKA TEILIOHOCHTES, TO BHIOOp pas-
MepPOB OCYILECTRISIETCS M0 330aHHOMY PaCXOMy BOIBL.

Koappuyuenm eenmuaa

Jlobast perynupylonias anmaparypa MOXeT 0GeCIEYMTh TONBKO OIIpeleNieHHblH Tua-
1MasoH U3MCHEHMs pacxona. IIpH 3TOM pellialonuM Takke sIBIseTcs T0, KaKas Xapak-
TepHasi KpUBasi COOTBETCTBYET NAaHHOMY BapHMaHTY PETYJHUPOBaHHA — JIMHEHHAs, Mpo-
NOpUMOHATTbHAsA WM JiorapudMuyeckasi. B kKadecTsBe xapakTepHOTO IapaMmerpa
NPUHHUMAIOT K03 uriMeHT BeHTUs k. OH 3a1aeTcsh MPOM3BOMUTENIEM M BBIpaXa-
ercs B Buae GopMyIbl, KOTOpasl TOKa3HBaeT, Kakol pacxon BOOBI B M3/4 TIPOXONUT
Yyepes peryJIMpyOIHi BEHTWIb 1IpY pasHOCTH AapaeHus 1 6ap. B xauecrre 0CHOBHO-
ro (CraHaapTHOro) Ko3¢QHImMeHTa 3a1aeTcs Takol Ko3(GPULMEHT, KOTOPBIA Ui DaH-
HOTO BEHTIUIA XapaKTepM3yeT MAKCHMAIBLHBIN TCOPETHYECKUM pacXol BOIb! IIPH TOJ-
HOM OTKDBHITHH BEHTHUIIA M PAasHOCTH nasieHusd B 1 Gap (cM. pasmen 9.11.7).

s obecrieyeHHs OMpeENENleHHOM TEMITepaTyphl TEIUIOHOCUTENS TaKXke IpHMe-
HSIOT BEHTWIM, HATIPUMED CMECHTEIIBHBIE, BHIIOJHEHHEIE B BHAE “-TPEXXOIOBBIX BEH-
Tiwiei. IIpu 3170M HeobxomiMast TeMriepaTypa TeTUIOHOCHTENS B MOJAIONIEM U 06paT-
HOM TpyGOIIpOBOE MONAEPXUBAETCSA ITyTEM CMEILIEHUS Cpex] B PETYIIMpYIOliieM BEHTIUIE,
YCTaHOBJIEHHOM Ha 0GBOIHOM yyacTke. EcaM IIpU 3TOM IOTOK BOIBI Pasfeisercs, TO
FOBODSIT O Pa3fiCTMTE/ILHOM PeTYIMPOBAHNM (PacTpeieNUTETbHbBIN BEHTHIIb); ECIU 11O~
TOKH CMEIIMBAIOTCH, TO TOBOPSIT O CMECHTEIFHOM PETYIHPOBAHHK (CMECHTEIHLHOM
BEHTUJIE, pUC. 8.4).

MNopatouwit Nopaowmi TpyGonposon Obparrnii Tpy6onpoeon — OBpathbit TpyBonposos
TPybONpOBOA KOTNA  OTONMTENbHOW CMCTEMbi  OTOMMTEABHOM CHCTEMb KoTna
- TENY
o 2/
Or obparworo TpyGonpoeona K nopatoiemy Tpybonposogy
OTONMTENbHON CHCTEMb OTONUTENBHON CUCTEMb

Prc. 8.4. CxeMa CMECHTEBHOTO M PACHIPE/ICTUTEIBHOIC PETYIMPOBAHMA

Ilpedoxpanumenvnovie Krananot

INpenoxpanuTentHble BEHTIWIN (KIIAMIAHBI) OTHOCATCA K MPefOXPaHUTENLHOMY 060py-
IOBAHUIO 3aKPHITOM OTONUTENbHOM chcTeMbl. MIX 3ama4a COCTOMT B BEIDABHUBAHNM
HM30BITOYHOTO AaBjieHHs B cucTeMe. OHH OTKPHBAIOTCH NPH OIPeIENIEHHOM W3I0BITKE
ABRNEHUs, 3HAYCHHE KOTOPOrO YCTAHABIMBAETCH 3apaHee.

Ilepenycknvie eenmuau

INeperrycKHBIe BEHTHIM MPUMEHSIOTCS B CIIyJae, eCiiy YBEIMUYeHHe JaBIeHUs Hacoca
BCJIe[ICTBHE 3aKPHITHS BEHTWIA-TEPMOCTATa NODKHO OBITH BEIDOBHEHO 6e3 rorephb
Bonbl. OHM OTKDHIBAIOTCHA TIPH OMpefeleHHOH, YCTAHORIEHHON 3apaHee pasHOCTH
IaBlIeHUs M MOryT 0beCrieyuTh MUHMMAIBHYIO LIHDKYISILIMIO BOIBI Yepe3 KOPOTKHM
0OBOIHOM y4acTOK MM HANpaBHTh W3OBITOUHOEC KOJHYECTBO BOIBI B PACLIMPUTENb-
Hbll 6ak. B panpHeilieM 9Ta BoIa B 3aBUCHUMOCTH OT pacXona WM HapaMeTpoB pe-
XKHMMA IKCIUTyaTaltiu Oyner 1monaBarbesi 0OpaTHO B YCTAHORBKY.
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E o . i Y ’
HIEHUH. =5 14 }
= \ ¥ HEKOMQOPTHO CYXO
YenoBeK MMeeT IMOCTOSHHYIO TeMIepatrypy Teiia okoio 37°C. Yrobur wenosex 2 12 \? E 10 op
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12 14 16 18 20 22 24 °C

TemnepaTypa BO3AYXA 8 NOMEILEHWH, [ ——tw
Tennoomoaua = evidenerue meniome.. '

Temneparypa BO3flyxa B NOMEL{EHUH, [ —

B 3aBHCHMOCTH OT CBOEi AESTEILHOCTH YEJIOBEK BHIIEISIET TEILIOTY, KOTOpast
ODEIYHO PAaBHOMEPHO OTHAETCS B OKPYXaloLiee MPOCTPAHCTBO. 3HAueHIs ob1iero

TCILTOTIOCTYTUICHUS OT OHOTO Yenoeexa, cornacHo DIN 1946 yacts 2, npuseneus B
tabm. 1.2

3

30Ha OTHOCUTENLHOH BRAXHOCTH @, 0T 30

no 70%, ckopocTb ABUXEHKA BO3AYXE @
ot 0 po 20 cm/c, Temnepatypsl orpaxaa-
01MX NOBEPXHOCTEH NPAKTHYECKW PaBHb
{no T. Peiixepy u B. ®panky)

3oHa cpepHeH TeEMnepaTypul BHYTPEHHEH
NOBEPXHOCTY OTPAXAAIOLINX KOHCTPYKLMH
¢t or 19,5 fio 23°C, cxopoCTb [IBHXEHMS
88anyxa @ o1 0 no 20 cw/c, (no ®.N. Jlok-
anety n H. @paitmapky)

Tabauna 1.2. 3navenus TerUIonoOCTyIeH i OT qeJioBeka, cornacHo DIN 1946/2°

50
HestensHoctb Crenexb akTMBHOCTH O6uwee rennonocrynnerue, Br 45 ]
Cupsuian pabota, o6biuHas I 100 ? 40 J -
odmcHaa pabota 0 ‘[1
z
OX a8
Jlerkas narpyaka cros, Il 150 il = j ;
3 /
pabota B nabopatopin gs 30 / I
“ o
Pabora cpepHeit Tawectu ]| 200 §§ o5 ).
- omdopTHO/
Tsoxenan dusnueckas v 6onee 250 =P 20 HEKOM p| 4
¥ 3 B
pabota %3 y
B3 15 7
" 3HaueHHs NapaMeTPOB 30HBI KOMGOpTa 1 TEIMONOCTYIVIEHUH OT JHOAEH B 3aBUCUMOCTH 2 <2
OT TEMHIEPATyphl BO3/yXa B INOMELUCHMSIX U BMJd BBIIONHAEMOH pabOTHI MpHBEIEHH! B 52 10 t ot
HOPMAaTHBHBIX JIOKYMEHTAX, YKA3aHHBIX B CHOCKE Ha C. 16. gc‘ ;H9K0M¢°DT"°
s S ]
Ecin ot yenoBeka OTBOIUTCS CJIKIITKOM MHOTO TCIUIOThI, HATIPUMED, H3-3a I10-

%214 16 18 20 2 24 °C
Temneparypa Bo3fyxa B noMeleHuM, £ —s

HIDKEHHOM TeMIIEPATYPH MOBEPXHOCTH OrPAXIAONIMX CTEH, TO 3TO BOCHPHHUMAETCSH
KaK JTUCKOM(OpT.

Hlapamempo: kaumama ¢ nomeuenuu 30Ha cpepnHel TemnepaTyps BHYTpeHHew

MIOBEPXHOCTA OFPAXAALOLIUX KOHCTPYKLMIA
£ or 19,5 po 23°C, oTHOCKTENbHANA BaX-
: H0ctb @ ot 30 Ao 70%, (no Pupiwento-
= Paiicy)

Hapsity ¢ omexnoit u BUIOM JIeSTeNbHOCTH, GOIBLIYIO PO TAKXKE WIPAIOT HA3BAH-
HBIE BBIE MApaMeTPHl KJIMMATa B MOMEIEHHUH (pue. 1.6);

~— OTHOCHTENbHAA BIAXHOCTh BO3NYXA;

— TeMIneparypa MOBEPXHOCTH OTPXIAIOLMX KOHCTPYKIMI (CTeH M T.IL);

~ CKOPOCTb IBMKEHHS BO3/IYXA. Prc. 1.6. 3oun komdopra [1.3]
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y i Puc. 8.5. Kpat (@) u umbep (6), cxemarnueckoe H306-
paxeHHUe

OTKpbITO

(=

a 3akpoito

BE

Ilubepot, xpanot

HInGepst u kpansl (pHc. 8.5) C TOYKM 3peHHs TMIPABINYECKOTO OOTEKAHUS Jyqie,
YeM BeHTWIN. HO MX MOXHO NMpMMEHSTb TONBKO VISl MEPEKPBIBAHUS, T.€. peryJipo-
BaHHE C HX MOMOLIBIO HEBO3MOXKHO. ECin mmubeps! ¥ KpaHb! 10JII0 He UCIIONB30BATb,
TO 3TO BEMET K MOSABNCHUIO 3aIPA3HEHHH, B CBA3M C YEM CO30AeTCH HErepMETHUHOCTh
IIPH TIOTHOCTHIO 3aKPHTOM COCTOSIHUH.

8.4. Bui6op oTONUTENbHLIX LMPKYNALMOHHBIX HACOCOB

B COBpEMEHHBIX CHCTEMAX BOLSHOIO OTOIUIEHHS NPHMEHSIOT HacoCHI, KOTOPHIE JOJI-
XHBI ITPEONIONICBATE 1TOTCPH NABIICHUSA B YCTPOMCTBaX 3THX CUCTEM.

CryicTeMBbl BOISTHOTO OTOILIEHHSI HA3BIBAIOT CHCTEMAMH C HPUHYOUTENBHONH 1HAp-
KYJsupeit WM HaCOCHBIMM CMCTEMAMH BOASHOTO OTOIUICHMS.

TIpUMEHSIOT IBa OCHOBHEIX BHIA HACOCOB:

— THIA «MHJIalH» (BCTpaUBaeMbie B TPYOOIPOBOMIBL);

— GJI0YHBIE U HOpMaJIbHBIE Hacockl ((byHIaMeHTHbIe HacoCHI).

Mecro ycraHoBku Hacoca (puc. 8.6) okasbiBaeT GONBIIOE RIMSHME Ha peXUM
TIONAEPXKAHUA NaBIICHHSA B OTONHUTENBHOM cucTeMe. OTIIpaBHOM TOYKOM HPH 3TOM
SIBIAETCS. «<HEUTpaIbHast TOYKA»' cucTeMBl. CTaTHYeCKoe JaBIeHHe OnpefessieTcs s
3aKPBITON CHCTEMBbI, MCXOIA M3 PAa3HOCTH 110 BBICOTE MEXILY «HEHTPaTBHOM TOUKOH» U
CaMbIM BEPXHMM OTOIUTENbHBEIM IpHOOpoM. OOBIYHO B HENTPAILHON TOYKE TORCOe-
AMHSIOT PaCHIMPUTETTBHBIA GaK, pacTioNOXEHHBIT CHU3Y. IIpH OTKPHITOl CHCTEME CTa-
THHMECKOC NaBieHHe OMPENENAETCS 10 Pa3HOCTH BBICOTHI IO PACIIONIOXEHHOTO CBEPXY
paciiUpUTENBHOTO 6aKa.

Jlaeaenue nanosnenusn

JIs1 3aKPHITHIX CHCTEM CTATMYECKOE aBJIEHHE COOTBETCTBYET NAaBRICHHIO HAIIOIHCHHSA
OTOITUTENLHOM CHCTEMBL.

! 3meck YCTaHaBIUBACTCA CTATHYECKOE NaBjeHue CHCTCMBI, KOTOPOC COOTBETCTBYET MHHH~
MajJlbHOMY CTaTHYECKOMY HAABICHHIO.

8.4. Bubop omonumensHbix yuprkyasyuorneix Hacocoe |
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Puc. 8.6. Bo3sMOXHOCTH BCTpaWBaHHS OTOIHTE/ILHBIX DHPKYIALMOHHBIX HACO-
coB [4.1]:
a — pa3sMelliCHHEe U PEXYM JaBICHMS B 3aKPHITOM OTONHTEILHON cHC-
TeMe C TeIUIOrEHepaTOpOM HU3KOIO CONPOTHBICHMS,
6 — pasMelieHHe U PeXMM IAaBICHHS B 3aKPBITOH OTOITUTENBHOM CHC-
TeME C TETUIOTEHEPATOPOM BHICOKOTO CONPOTHBIIEHUA.

Pb — pacmmpurensHbiil 63K,

OT — ofparubil TpyGOIPOBOL;

IIT — mopaowwmit TpyGONpPOBOL;

KT1 — TemioreHepaTop HM3KOIO CONPOTHRICHUS,
KT2 — TennereHeparop BEICOKOTO CONPOTHBICHUS,
K — npenoxpaHHETeIBHEIN KIANaH;

HH — umpKyamimosssii HACoC

B cuctemax oToIuieHHs ¢ HE3HaYHTEIbHBIM COIPOTUBIEHMEM HACOC YCTAHABIH-
BaeTCs B IOQAIINEM TPYOOIPOBOXE; B CHCTEMaX CO 3HAYHMTEIEHHIMH TOTEPAMH /@B~
JieHus. (LIMPKYJISUMOHHBII HarpeBatellb BOOb) — B oOpaTHOM Tpybomnposone. Tem
CcaMbIM MPEAOTBPAILAETCH HCITAPEHHC TEIUIOHOCHUTENSI B KOTHE M3-33a MOHWKEHMS IaB-
JIEHHS] HUXE TPEAcIbHOrO 3HAYCHHMS.

Tak Kax Mpu NOBBILIEHHBIX AABJICHHAX YMEHBLIAETCS BHIICJIEHHE BO3OyXa, TO
MOACOEINHEHHEe PACIIMPUTENBHOIO 6aka XeIaTeIbHO BBLUIIONHWTE Ha BCACHIBAIOIEN
CTOPOHE Hacoca.

E
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Sppexmuenas memnepamypa

BocripunmumBocTs K TeruTy y mozieii HeoauHakoa. [To03ToMy BOCIIPHHUMaeMas TeM-
nepatypa 0b03HaYaeTcs Kak a(peKTUBHAA TeMIIepaTypa £, ¥ OIpe/IeNseTcss KaK Cpefl-

HSIsL MEXITY TeMIIEPaTypoii OrpaX/IaloIyX MOBEPXHOCTEH M TeMIIEpaTypoli OKpyXaro-
HIETO BO3AyXa:

y = (1.1)

YeMm Hike TeMIEPaTypa BHYTPEHHEN MOBEPXHOCTH OTPAXICHMI, TeM BBILE 0]
XHa OBITh TEMIIEPATYPa BO3IYXa B TIOMELIEHHH — 3TO YCJIOBHE JIOKHO COGIONATBCS
JUISt IOCTIDKEHMS OMHAKOBOIO TeMJIOBOTO KoM(OpTa.

OO6BIYHO 3MMOI1 3HAYEHME t, IUBst 30HBI KOM(OPTHOCTH 3313€TCSl B MHTEPBAIE OT
19 o 23°C. B 3TuX rpaHMIax JOJDKHA TaKXKe HAXOMUTHCS M TeMIepaTypa BO3Iyxa B
MOMEILIEHHH, KOTOPas UBMEPSIETCS] TIOCPEICTBOM TEPMOMETPA, 3alMILEHHOrO OT BIH-
STHUA M3TyYeHust. DPQPEeKTUBHYIO TEMIIEPATypy H3MEPHTh HENb3SL

Ina miockocreit ¢ HU3KOM TEMNIEPATYPOH TIOBEPXHOCTH, HAalpMMep OKHA, Ha-
PYXHBIE CTCHBI, BHYTPEHHHME CTEHBI, TPAHUYAIINE C HEOTAIUTMBAEMbIMU TTOMEHICHMSI-
MU, JIOJDKHHI OBITH MPEIyCMOTPEHH! JOHOJHUTENBHBIE MEPH!, KOTOPHE MOBBILIAIOT
TEMIIEPATYPY BO3IYyXa B IOMEILEHWH.

Hopmupyeman enympennss memnepamypa

BddeKxTHBHAR TEMIEPATYpa MCIOAB3YETCS KaK HOPMUPYeMast BHYTPEHHSSL TEMITepa-
Typa ¢ JUId pacyeTa TelvionoTpebrenus, comacHo DIN 4701.

BripasHuBaHHEe HU3KON TeMMEpaTyphl MOBEPXHOCTH OrPaxACHUNA C TTOMOUIBIO
TIOBBIIUEHUST TEMIICPATYPH! BO3IYXa B IIOMELIEHHH BO3MOXHO TONBKO B OFpaHMYEH-
HOM 0O0BeMe. -

Temneparypa noBepXHOCTH OTrpaKIAIOLINX KOHCTPYKIIVIA OTIPEIENSETCS ¢ IOMO-

ub1o k03GduULIMEHTa TEIUIONEpesadn k U MOXET GBITH BBIYHCIICHA C TIOMOLBIO Ipa-
dwxa ua puc. 1.7.

Ilpumep x puc. 1.7

YernoBeK HAXOMMTCS B IOMELIEHUH NIPH TEMIIEPAType BHYTPEHHETO Bo3ayxa 20°C p6usu
HapyXHO#H CTeHH ¢ KoadduiientoM k = 0,55 Br/m? - K nipu Temnepatype HapyKHO-
ro Boszyxa, papHoit —12°C. CornacHo puc. 1.7 TemiiepaTypa IOBEPXHOCTH CTEHBI C
BHyTpeHHe! cTOpoHHI cocTabiger 17,8°C. Cornaco ypassenuio 1.1 addexrusHas
Temneparypa #, = 18,9°C. Tax kak, cortacHo DIN 4701, sra TeMIepaTypa 10/DKHA
coctaByATk 20°C, To, KaK 3T0 CleflyeT Nocie Hpeobpa3oBanus ypaBHeHus 1.1, Heob-
XOIMMO MOBBICHTH TEMIIEPATYPY BO3LyXa B moMenieHnu jo 22,1°C.

Ilomepu meniomut

PasHocTs MeXIy TeMIepaTypaMy CTeHBI M BO3/yXa B TIOMELIEHHH XapaKTePH3yeT Mpo-
LECC TTOTEPH TEIUIOTHL.

Tlomepu mensomvt uzayuenun

B ob1eM cryyae OMeneHMe BOCIPHHAMAETCS KaK TEPMHYECKH HexoM(pOopTHOE, KoTa
Pa3HOCTb TEMIIEPATYP MOBEPXHOCTH CTeHbl 1 Bo3nyxa 6onee 4,5 K.

ITpesbilieHHe TaHHOM Pa3HOCTH TeMMEPATYP BCTPEYAETCS, TPEXIe BCEro, y 1o-
BepxHoCTH oKHa. M3 puc. 1.7 cienyer, yto, HanpuMep, pK TeMIIEPaType HAPYXKHOTO
Bo3yxa —12°C TeMnepaTypa HOBEpXHOCTH HA BHYTPEHHEl CTOPOHE OKHA COCTABJISIET
nprMepHO 9°C. BT0 HENb3st KOMIICHCHPOBATH C TOMOIIBIO YBETHMYEHHS TEMIICPATypHl

1.4. Tenaosoii komgpopm @

°C

18
17,8

-
(=]

-
L.

-
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-
[=]

'

=)

Temneparypa BHyTpeHHel TI0BEPXHOCTH HADYXHOH CTEHY § ——-

(=)

0 0,55 1 2
KoadpuumeHT TenRonepeasn & Br/m?- K~

Puc. 1.7. Temitepatypa BHYTPEHHEH IOBEPXHOCTH HAPYXHOIH CTCHBI B 3aBUCH-
MOCTH OT K03bdHIEHTa TeIUIONepeiadn HAPYXHOH CTeHHl k 1 TeM-
rieparyphl HapyXHoro sosayxa [1.4]

posayxa B nometuerun. ITonoOubiil adgdekr HAcTynmaeT Takke U B HOMemeHPIHXa(-:
XOMOAHBIMK CTeHAMH BC/IENCTBHE OTPAHMYEHHOrO OTOILUICHUS WIM y CTCH, TpaHM4
HIMX C TOMELIEHHAMH ¢ Goree HU3KOM TeMIlepaTypoil BO3AyXa.

BCJIe/ICTBHE 3TOFO B 3aKPHITOM XIIOM HOMEUIEHHH HEOOXOANMO 110 BO3MOXHO-
CTH u36erath GONBILOI PasHOCTH TeMriepaTyp (Harpumep, HEOTAIIMBACMBIC CIalb-
HM), TaK KaK OHO 6y/eT BOCTIPHHHUMATBLCH CMEXHBIMM TIOMEILECHUAMH KaK TIOMELLe-
HHME C <«XOJIONHBIMM» creHamu. Kpome Toro, Oyayr WMETh MECTO IOBBIICHHBIC
TEIJIONOTEPH.

VDI 6030

Hike 1aHO OIpeeNeHne KpuTepies KoMpopra Win geunnTa KoM(popTa COrNacHo
VDI 6030 «Terwiosoii KoM(OPT i BHIGOP OTONUTENHHOTO NIpUbopar. ITpu sToM pedb
MIET O HIDKHEHM TeMIeparype <«XOJIOHHBIX OTpaXIAroIinX roBepXHOCTel», KOTOpas
OIpeiessieTcsl B COOTBETCTBHH C ypaBHeHueM 1.2:

AT, =% 11,). (1.2)
KoadduimeHT TepMHYECKOr0 COTIPOTHBIICHHS 1/o, onpenensieTcs: COrnacHo DIN
4108 vacts 4.
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Buibop nacoca

BriOOp Hacoca OCYILIECTBIISIIOT HAa OCHOBaHHM OOIHX MOTEPh JABICHUS B CHCTEMeE,
KOTOpBIE ONpPENENSIIOTCs C YIeTOM €€ pasMepOB W HeOOXOMMMOTO pacXona BOIbI, KO-
TOPBII 3aBHCHUT OT TeIUTOBOI MoImHOCTH. IIpH 3TOoM XapakTepHcTHKa TPySOIpoBOLOB
SIBJIIETCS pelialoliHM (haKTOpOM NMpH pacyeTe MmoTephb HaBieHMHs.

Ecau paccurtaHHas pabodast ToYKa He COOTBETCTByeT paboueil TOYke BHIOpaH-
HOro Hacoca (puc. 8.7), TO BBITONHSIIOT BHIOOP MexXny aByMs HacocaMHi. OnHH U3 HHUX
TIPH 3TOM <«CIMIIKOM OONBIIOH», BTOPON — «CIHMILIKOM MaJ».

8
7 ——
\\Xapanepucmxa Hacoca
f ) \\
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= \
x N Touka
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= \paﬁowaa TouKa
T3
e \
2 // \\
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Prc. 8.7. Onpenenerue paboueit TOYKH
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MNopaya V, M3y —w-

Pnc. 8.8. Bansinue xapakrepucTHKH TpyOONpOBOIHOM CeTH Ha BuIGop Hacoca [8.3]

S et S

H

8.4. Boibop omonumenbHbiX UUPKYAAUUOHHBIX HACOCO8 I@

PacyeTHaa paboyast TOUKa MpencTapisieT coO0OM MakCUMAIBHYIO pabodyio TOYKY
Hacoca. Kak npasuno, Takoil BApDHaHT BCTpEYaeTcsl PEKo, T.e. GOJBILYIo 4acTh Bpe-
MeHH OTOMMTENILHOIO Mepyona paboyast TOUKa HACOCA HAXONMTCS HIKE PACueTHOM.
fTostoMy B ciyuasx, xorma ecTh BapMaHTBhl WJIM COMHEHHS, [UIS MAIBIX M CPeIHHX
cucteM HeobXomMMo BHIOMpaTh HACOC ¢ MeHbILeil MOIHHOCTEIO (puc. 8.8).

KIIT nacoca

Ilpu mopGope Hacoca HeobxomuMo Takxke yuwmrthiBarh ero KITA. Hawryaiuuin KITT
IUIST THPKYJAIMOHHOYO HACOCa OTOTMTEIBHON CHCTEMBI JOCTHTAETCA, KaK MPaBUIo, B
cepelliiHe XapaKTEPUCTHKM Hacoca. B Karanorax yaille BCero YKa3blBaeTcsl 3Ta OIITH-
MajibHas paboyast Touka.

Tak Kak Hacoc HuKorzia He paboTaeT B ONHON-eMHCTBEHHOM pabodeil TouKe, TO
1py noabope H pacyere HAcOCA HEOOXOAMMO YYUTHIBATH, YTO B TeUeHHE GONbILE
YaCTH BPEMEHH OTOIHMTENILHOIO repuona paboyas TOYKa HaXOOUTCH B CpelHell TpeTH
XapaxTEPHCTHKU Hacoca (puc. 8.9).

= . Hanop H TMopaua V Kng »
:g P 33 HOMb HOMb

g 2300173 17310273 MaKCHMYM
06 Mopasa ¥, M4 HOMb 3/3 HORb

Puc. 8.9. Xapakrepucruka Hacoca u KITJ [8.3]

OrnpeneneHue nefCTBUTENBHON TEILUIOBOM HATPY3KM HA OTOIMTENBHYIO CHCTEMY
MOXHO BHITIOJTHUTE CIIEMYIOHIMM OGpa3oM:

t—t, 34)

Ecnu BMeCTO pacueTHO# TeMIEpaTypsl HAPYXHOTO BO3lyxa B (OpMYILy MOHCTa-
BUTH CpefHEE 3HAYEHHE TEMIIEPAaTyphl HAPYXHOTO BO3MyXa, TO NMOJYYNTCH 3HAYEHHE
CpemHel TEIUIOBOM HArpyskKu.

Bri6op TerutoBoit Harpy3ku ¢ GOJIBIIHM 3aITACOM MPHWBOIUT TONBKO K TOBHILLE-
HHIO MOIHHOCTH HAcoca, HO HE JAeT CYLIECTBEHHOIrO MOBHIIEHUS MOIHNHOCTH OTO-
NUTEILHBIX NPHOOPOB;, HO IPH BHIOOpE HEAOCTATOYHOM TEIIOBOW HATPY3KU MNpU-
MepHO Ha 50% MpoucXomiT 3aMeTHOE CHIKEHHe MOIITHOCTH OTOIMTENILHBIX IIPHOOpOB
(puc. 8.10).

ITpakTiiyeck morGop HACOCOB IUTST OTONUTENBHEIX CHCTEM 3aBHCHUT OT YCIJIOBHI
3KCIUTYaTallHH.

Bozmoxcnvie eapuanmot (cnocolvr) pezyaupoéanun 048 HAcOcos

CyuiectByeT YeThipe BO3MOXHEIX BapHaHTA U3MEHEHHS MPOU3BOIUTEIBHOCTH Ha-
COCOB:

— M3MEHeHHE PAaCXOfa BOABI C IMOMOIUBIO 3ANOPHEX YCTPOMCTB HA HAIIOPHOM
CTOPOHE Hacoca (MpH 3TOM MOBHIIHAOTCS ITOTEPHU IABICHUS);

— pasMelneHHe GafimacHOTO COeMMHEHMS MEXy BCACBIBAIOINUM MaTpyokoM W
HAaIIOPHBIM IITYLIEPOM, HAMpPHMEP, ¢ TIOMOILBIO 0aiTIacCHOTrO KaHala B KOXYXe Hacoca
WJIH TIEPEITyCKHOTO BEHTWIISI, DPACCYMTAHHOTO Ha OTNpPENENICHHY) Pa3HOCTh HABJICHHUS,

~— HW3MEHEHHE YKCaa 000pOTOB;

— TONepeMeHHas KCIUTyaTaliis HECKOJBKHX HACOCOB.
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3onvt Kompopma

Bosnuxarowmmii nedbuimT TeIUIOTH T0IKeH ObITh KOMIIEHCHPOBaH TIOCTYIIAIOIHEH Ter-
JIOTO#H OT CBOOOIHBIX HarpeBaoIKX nopepxHocreit. Cormacro VDI 6030, orormresb-
Hag Oatapest momkHa OBITH Harpera JI0 HEOBGXOIXMMOI BepxHel Temriepatypsl AT,
KOTOpas ONpENEeNAeTCss MCXONS M3 LTWHBI W BBICOTBHI HArDEBAIOMIEH MOBEPXHOCTH.
VDI 6030 nonpasgensier ciegyionue 30HE KoMbopTa:

3ona 1. Ilosnoe yempanenue deguyuma Komgpopma.

ObecrieynBaeTcsl ¢ MOMOHIBIO ONTTHMAIBHOTO PacroyioXeHws1, BHIOOpa pa3sMepoB
U BEpXHeii TeMIlepaTyphl HAarpeBalolleil [IOBEPXHOCTH, HATPUMED, KOMIIEHCALIMS ciy-
YaHBIX BO3IYUIHBIX MOTOKOB, BHIPABHMBaHME HIDKHEH TEMOEPATYPBI «XOJIOTHBIX»
OTpaXAAIONIMX MOBEPXHOCTEH, MPEIYCMOTPEHHE PE3EpBa O OTOTUIEHMIO.

Sona 2. Yacmuunoe yempanenue depuuma komgopma.

Hocruraercs Torna, KOIna NPeAyCMOTPEHO TONBKO BHPABHUBAHHE TeMIIEPATYPE] IO
H3NY4EHUIO, T.€. HCHOb3YIOTCS HAIPeBalollfe TIOBEPXHOCTH ¢ HEIOCTATOYHOM JIIMHOLL.

3ona 3. Obecnevenue HOpMupyemoii omonumeasHo Haepysiu Ge3 yempanenus de-
duyuma xomgpopma.

YcTpanenve eduLMTa TEIIOTH CYUTAETCS BHITIONHEHHbIM, KOMIA HarpeBalonme
TIOBEPXHOCTH 00eCTIeYHBAIOT 3aIaHHYI0 OTONMTENBHYIO HArPy3Ky, HO MX Pacrooxe-
HHWE W pasMep BHIOMPAIOTCS HE3aBHCHMO OT aedurmra KoMboprTa.

Tak Kak OKHO ABTAETCST CAMBIM XOJOMHBIM MECTOM B HOMEIIEHHH K K TOMY Xe
CKBO3b OKOHHBIE CTHIKY B IIOMEHICHUE MOIYT MOCTOSIHHO IPOHHKAThH MOTOKH HAPYX-
HOTO BO3ZlyXa, TO MMEHHO OKHO OIPEJENISAET PacrioNOXCHHE W Pa3MEpP HATPEBAIOLIHX
HOBEPXHOCTeH (OTONMTENbHBIX Garapeit). Haunyyiiee pacripenesenue TEeMIIePaTyphl
W HauboNbllee BHIPABHUBAHME NEDULIMTA TEIVIOTH NOCTUTAETCS B TOM cry4ae, KOrma
HarpeBaomias NOBEPXHOCTE (OTONMTENbHAA GATApEs]) pacrioNaraercs ol OKHOM.

Lupryasyun eo3dyxa ¢ nomewenuu

Ecin orormurentHasn Gatapess, Kotopas okoyio 60% TervioTsr OTHAET OKpYXarlleMmy
BO3/1yXy KOHBEKUHEH, CBOOOIHO YCTAHABIMBAETCS MepeN HAPYXHOI CTEHOI Mo OK-
HOM, TO HATPETBI BO3NYX, TOJHUMAACH BBEPX, NPEMATCTBYET TIPOHUKAHMIO XOJIOIHO-

—_— - ——

Puc. 1.8. BoanyuwHbiit noToK B NOMeLeHMH, KOTOpO€ OTAIIMBACTCA C IOMO-
1po pagmaropa [1.4]

1.4. Tenaosoii xomgopm 2\3\)

IO HAPYXHOTO BO3YXA Yepe3 OKHO M YMEHbINACT TEILIONOTCpH yepes oxnax?);lé}{b:
MOBEPXHOCTH OKHa. BosHuKaeT BO3IYLLHBIi OTOK (LIMPKYJIALHS BO3nyXxa B 11 eHTIcg
gum). Ha puc. 1.8 noxaaai-l:ioanyuﬁmu HOTOK B IIOMELIEHIH, KOTOPOE OTaIlIMBa
atopa [1.4]. )
© HO]\({Z(I);(—T:I';I:(;) i}i{I;'IiOJIIFHOE"O ororuienys (puc. 1.9) nelcTBYeT HO-ApYroMy. XOJOMHbIH
BO3IYX ONyCKAeTcst BHU3 M HarpepaeTcsl Haj mosoM. Jlis Geictporo HarpeBa};Inﬂ ):3_
JIOIHOTO BO3YXa PEKOMEHIIYETCSI VICTIONB30BaTh KPAaeByIo 30HY ¢ Gojiee BHICOKOH 1Ll
HOCTBIO TeruioBoro moroxa. Ipy HMCroNb30BaHUM CHCTEMbL HAmNONBHOTO OTOILICHUSA
BO3HMKAET Goyice BHICOKAS CTETEHD HATYUeHMsI, KOTOpas XapaKTepu3yeT CMCTEMY KakK
60]15:(:1? hl;[gfno n3 puc. 1.10, CylLIECTBYIOT pa3iHiHble rpapuKu pacnpengllz}ma '16‘CM:
TiepaTypsl BO3IyXa B 3aBMCHMOCTH OT BHJla HArPeBaIOLieH NOBEPXHOCTH. 1:12(()) );c;
JIAMO YUUTHIBATH TIPH PACTIONIOKEHMHA M BRIOOpEe pa3sMEPOB OTONMTEINbHBIX IPHOOPOB.
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Prc. 1.9. BoznylHBI IIOTOK B TIOMEILICHHH C CHCTEMON HANONBHOTO OTOILIC-
Husa [1.4]

1 2 3 4
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Puc. 1.10. Cpapuenue rpadwKoB TeMIIEPATYPbl BO3AYXa, H3MEPCHHEIX B CEpe-
nuHe roMenieHus [1.4):
) KopoTKasi oTonuTeNbHas batapes ¢, ., = 80°C, pacmonoxeHHas
rZI)OIéYf(Z)?K(')Tt{;IbHaﬂ Garapesi ¢ HU3KOM TeMIlepaTypoii, ITMHA Gatapen
paBHa LIMPHHE OKHAa, '
3) cucTeMa HATONBLHOTO OTOTUIEHHMS Ha MPOMEXYTOUHOM 3Taxe;
4) oronuTenbHan Garapes, yCTAHOBJICHHAs Ha BHYTPEHHel CTeHe




QSO Tnasa 8. Tpybonposode:, apmamypa u YUPKYAAKUOHHLIE HACOCH!
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Puc. 8.10. ImarpaMma MOLIHOCTH oTOIMTenbHOTOo TNpHbGopa [8.3]

B Gonplupx cUCTEMax, MOILHOCTh KOTOPHIX, cornacHo IlpeanucaHuio no ororm-
TeJIbHBIM cucTeMaM, Gonee 50 kBr, He06XOOUMO MPUMEHATE HACOCHI C MHOTOCTYIICH-
YarhM pPeryJHpoBaHMeM, B OCHOBHOM OHH JOJDKHBI IPENyCMaTPHBAaTh HE MEHee
4 ypoBHeit H3MEHEHHS PAacXoia BOBL.

Pezyaupoeanue wucaa obopomos

Perynypopanue MyTeM N3MEHEHUS YicIa 0O0pPOTOB MOXET NPOUIBOIUTECSA B 3aBHCH-
MOCTH OT:

- 33JlaHHOM TEMIIepaTypsl BOIBI B ITOJAIOIIEM TPYOOIIpOBOLE;

~— 33JaHHOM TEMIIEpPaTyphl BOAH B 06paTHOM TpyOONpOBOLE,

— 33JlaHHON Pa3HOCTH TeMOepaTyp;

— 33J@aHHOM pa3HOCTH JaBJICHHS.

PerynupoBaHue 4ucia 0G0pOTOB ABIAETCS BApHaHTOM, Haubosee 3(pPeKTUBHEIM
C DHEPreTUYECKOH TOYKH 3PEHM.

B cucTeMax ¢ HECKOJIbKUMH OTONUTE]BHBIMUA KOHTYPAM# HACOCH, KaK IPasuio,
YCTaHABIMBAIOT M0 OXHOMY B KAXKIBI KOHTYp. DTO JaeT BO3MOXHOCTE 0BecreynTsb
0osee paBHOMEPHOE paciipefelieHue LaBIeHMs.

B cucreMax ¢ HECKOJIBKMMH HAaCOCAMHM M OTOIUTEILHBIM KOTIIOM C GTHOCHTEIb-
HO HeBoNbIINM 06BEMOM BOIH HEOOXOIHMMO CIIEIUTD 32 TeM, YTOOK AMAna3oH Harpe-
Ba, KOTOPOMY MOOBEPraeTcs BCE KOJMYECTBO LMPKYIMPYeMO#M BoOmbl, ObUI OT MUHH-
MyM 10°C (rpy makcuMaibHOM fomave) mo MakcuMyM 30°C (IpH MHUHMMAanbHOM
rnogaye). D10 CHeNacT BOSMOXHBIM PETYIMPOBAaHHUE CTEIeHH HATPEBAHMS BOMBL.

Ocobennocmu 661COMubIX 00M08

JUisi BEICOTHBIX IOMOB BIUSTHHE HNABJIE€HHS, OOYCIORIEHHOIO CHIOH TSDKECTH, TaKXe
HEOBXOMMMO YYMTHIBATH, TIO3TOMY HABIEHHE, HEOOXOmMMOe sl LHPKYJIAIMH, pac-
CUYMTBIBAETCS CHICHYIONINM 0bpa3oM:
H = H +0,5-H [m],

rne H — Hanop, He00XOmuMbIA IS IUPKYJISLIUH BOIKL,

| — Hanop Hacoca, HeOOXOMMMBIH JUIsi TIPEONOSEHUS CONPOTHBICHHS TPyOO-
IPOBOJIOB;

H_— nvpKynaumoHHbA Hariop, 00yC/IOB/IeHHbIN BBHICOTOH MOIaYH BOIBL

(ypaBHEHHE 8.5)

rNNABA 9

CUCTEMbI BOOAHOIO OTOIMJIEHUY

9.1. OCHOBHbIE NONOXEHUS! U KNAacCH(PMKALNA CUCTEM
HEeHTPanbHOro BOASHOIO OTOMJIEHUS

It epeHoca TEIUIOBO# 3HEPIUH OT TeIIOreHepaTopa (KOTa) K MOTpeGHTeIsIM 3Hep-
I'dW HEOOXOMMM TelIoHOCUTenb. CyHIeCTBYeT TP Bua TEIUIOHOCHTENS: BOja, 1ap U
BO3yX. ‘OCHOBHBIE TOCTOMHCTBA TeIIOHOCHTeNeH yKasaHs! B Tabi. 9.1.

Tabmna 9.1. CpasHeHHe TeTUIOHOCHTESIEH B CHCTEMaX LEHTPATEHOTO OTOIICHHS

Cucrema Bocrouncrea

Bopgs+oe oronnexve Mpocroe u HapewHoe obcnyxuBanme.

lMpoctoe perynMpoBaHie nyTeM H3MEHEHHS TeMneparTypbi BOgbh
Tennosoit komhopT B NOMELEHWH W3-33 HU3KOH TeMnepatypbl
NOBEPXHOCTH OTOMWTESbHBIX NPHEOPOB. /

Boicokas sKCnnyaralMoHHas HafEXHOCTb H3-38 OTHOCUTENLHO
HUSKOI TeMneparTypbt BOgbI.

HesnaunTennhbie KOPPOIHOHHBIE TTOBPENOEHHS NPH 3aKPbITHIX
cHcTEMax.

flosbuuenmHbiit cpox cnyxbut.

Hu3kan vHEpUHOHHOCTL CHCTEMBI.
ToHmuenHan NoTpe6HOCTD B NACIHAAN OTONMTENBHLIX NpUbopos
B CBA3W C NOBbILLEHHOH TEMNEPATYPOI TENAGHOCUTENS.

fapoBoe oTonnetyie

Bosgywroe ofonnenme  Huakas MHEpPLMOHHOCTb CHCTEMBI,
MpocToe perynupoBaHMe MyTeM U3MEHEHWA TeMIepaTypbl BO3AYXa.
Boamoxrocts obpabotku sospyxa.
3ameHAeMOCTb BO3fyXa B NIOMELLEHHH,
OrtcyrcTere onacHOCTH 3aMERSaHNA TENNOHOCHTENS.

B kauecTBe TETUIOHOCHTEIA IUISt XIUTBIX BNaHui WY 30aHWi NoZoOHOro MCIOJb-
30BaHUS B OCHOBHOM TIPMMEHSIOT Bomy. Ilap Ui OTOIUIEHUS TakMX 30aHMil ceiyac
MPHMEHSTIOT OYEHDb PEAKO, TaK KaK MOBBILEHHAR TEMIEpaTypa HOBEPXHOCTH OTOITH-
TeJIbHBIX 1IpUOOPOB AeiicTByeT Ha mofeit HerarieHo. KpoMe Toro, npy TernmoHocHTe-
Jie «I1ap» 3HAYHUTENbHO OTPAHNYEHE! BOZMOXHOCTH PErYIMPOBAHMA TEIUIONIPOM3BOIH~
TEJILHOCTH CHCTEMEL

Cucmembt 60021020 omonaenun

K cucreMaM BoasHoro ororureHus, cornacHo DIN 4751 (Tpebopanus texawxu 6e3o-
TAaCHOCTH Ha BOLSIHbIE OTOMUTENBHBIE CHCTEMBL), OTHOCSITCSH CHCTEMBI C MaKCHMAaITb-
HO¥H Temniepatypoit ternonocutess 120°C. Tlo npuHIANY ne#iCTBUS CHCTEMBI OTO-
TUTCHHS pasfiesisiioT HA HACOCHBIE M CHCTEMBI C €CTECTBEHHOM HMpKyJrtiueil. CHCTeMBI
LIEHTPAILHOIO OTOILIEHMSE C TeMIiepaTypoit TermonocuTens seire 120°C swisniorcs
cHCTeMaMM oToruleHMs ropsryeit Bonoit (DIN 4752).
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Ipu pacrionioxenyy 6arapeii on OKHOM OCHOBOIA JUTst BEIGOpA JUTHHB! GaTapen sIRsi-
€TCs1 LIMPHHA OKHA. DTO BeleT K YPABHOBEILMBAHMIO BO3NYLIHBIX TIOTOKOB ¥ HOBLILIEHUIO
KOJIMYECTBA TeIVIOTH], MOCTYIAOMEN OT Garapen nanydeHreM. [lpyu 31oM Goslee BhICOKAs
HOJIs OCTYTUICHUST TETUIOTHL M3JTyYeHHEM (HarpuMep, MPUMEHEHHE PaBHOI TI0 TeTUIOBOit
MOIIHOCTH ONHOPAIHOH Oataper BMECTO MHOIOPSITHOM) Gojiee MHTSHCHMBHO BIMHET Ha
KOoM(]OPT, TaK KaK MOIVIONIEHHE TeTUIOThI HAPYXXHOM CTEHOM JIy4lile KOMIIEHCHPYETCS TIPH
YBENIMYECHNH TWIOLANY M3TyveHys. Hampumep, ob1an Zons TeIuioTs M3TyYeHus TUIoCKol
TPeXpsIHOI Oarapey coctarisier okoso 18%. Tlpu 31oM 0611as AOMA TETUIOTh URTYYEHHUST
OIHOPSAHOH Gatapeii CoCTaB/IseT NpUMEPHO 57% TIpH PaBHOI TEIUIOBOI MOLIHOCTH.

Taxum crioco6oM Jyu1le BCero yUnTHIBAIOTCH KPUTEPHE KOM(OPTA TPETheil 30HbI,
cornactio VDI 6030,

braronapst CHIDKEHHIO TeMIieparyphl OTOMUTENTBHOM CHCTEMBI ¥ CBSI3aHHBIM C 3THM
YBEIMYCHHEM Pa3MEPOB HATPEBAOLLIMX TTOBEPXHOCTEH, KOTOpOe HeOOXOMMMO LTS peaTH-
3aLMK TpeOYeMOM TEIUTOBO¥ MOLLHOCTY, JOJS H3lyueHus 6yleT Bee PaBHO TMOBHILIEHA.

«lonoanumenonan menioma»

910 CoracopaHue MEXIy TEMIIEPATypOll CHCTEMBI, JUTHHOM KOHCTPYKIMH ¥ MAaKCH-
MallbHOM JIOJIEl M3TydEeHHS OTOMUTENBHOM Garaper 0B03HAYAETCH KAK <«IONOJHH-
TeJTbHAA TEIUIOTa».

1.5. TennorexHuyeckne OCHOBbDI

Pacuer Terutorsl, pacxonyemoii Ha OTOIUICHHE 31aHUS, OCHOBBIBAETCH HA OMpEIENe-
HHM TEIUIONOTEPh B OTAIUIMBAEMBIX TTOMELICHHIX.

Tenaonepedaua

Pacuer Ttertonoreps 4yepes orpaxiarolpe KOHCTPYKLUMM BHIIONHSIOT C YYETOM OC-
HOBHOTO YPaBHEHMSI TeIUTONIEPEIaYU

Q=A4- k- At[B1], (1.3)

rae Q — TeIUIONOTEPH Yepe3 OrpaXIaioILyl0 KOHCTPYKLHMIO (HAPYXKHYIO CTeHY), Br;

A — oAk TerUIonepeaaouieii MoBEpXHOCTH, M%

k — koaddunmeHT Teronepenayu, Br/m? - K;

At — pa3sHOCTh MeXIy TEMIIEPATypaMH BHYTPEHHENO M HAPYXHOTO BO3IYXa.

IMepenaua Teruorel ocyuiecrsisiercs: (puc. 1.11) myTem Teruiootaauu oT BHYT-
PEHHETO BO3[yXa K BHYTPEHHEH [OBEPXHOCTH HAPYXHOH CTeHBI (KO3(pOUIMEHT Ter-
JIOOTIAYH ¢,), TETJIONPOBOAHOCTH Yepe3 cTeHy (KO((UIIMEHT TeILIONMPOBOAHOCTH 4
CTCHBI) ¥ TEIUTOOTAAYM OT HAPYXHOM NMOBEPXHOCTH CTEHBl K HAPYXHOMY BO3IYXY
(ko3 dULHEEHT TEIIO0TIAYN o).

Kosghpuyuenm menaonepedauu

KoaddummenT teronepenayn k [isi MHOIOCIOMHOM CTEHB ONPEICNSETCS ¢ TTOMO-
IIBIO CJIEYIOIIETO YPABHEHMA:

+—[m* - K/B1] (14)
WK B ob1ieM Bue

1l 1l,gd, 1

i (1.5)

B crangapre DIN 4701 1uist cTpouTenbHBIX KOHCTPYKIIH paccMaTpUBAIOTCH 00~
ee TEPMHUYECKOE CONMPOTHUBIICHHE KOHCTPYKIMH R, KO3(p(DHULHEHT TepMHYECKOro

1.6. Axkymyauposanue menaombi

S S

CHapyxu BHyTpu
p L
-
Tennonepepava £, Tennonepepaa £,
nocpeCTBOM nocggfc;aou
KOHBEKLMUW KOH uenvm
¥ U3MyYeHus W vanyy

e

=™

Puc. 1.11. Tlepenaya TerioTH Yepe3 CTEHY

COTIPOTHBIEHHSI €051 R;, KO3(PUIIHEHTHL COTPOTURJIEHHS TEIIONEpEnate ot BO3yXa

CTeHE H OT CTeHBI BO3LMyXY. o .
TaxuM 06pa3’oM, CONPOTHBIEHHE TerUlonepeade Ui MHOTOCIOMHOU CTEHBL:

R =R + 3R +R, [ m-K/B1], (1.6)

me R = 1/a; R = d/4 R = 1/a,.
Koaddunment Teruronepeaayiy

k =i [Br/M* - K]. 1.7

PekOMeHIyeMbIE 3HAYEHMS NTApaMeTPOB, BXOIAIIMX B 3HAMCHATElb koahpuiHeHTa
terutorepeady k (Ko3pOUIMEHTHL TEIUIOOTIAYN ¢, H ¢, a TaKKe KO3(pDHULIHEHTHE
TEIUIOMPOBOAHOCTY A IUI PasIvYHBIX CTPOUTEIbHBIX MaTepHaIOB) TIPHHUMAIOT II0

tabmumam (DIN 4108 wacts 2).

1.6. AKKkymynupoBaHue Tennorbi

Ilpeumymecmea

B XWIbIX HDOMEHICHUSAX XeIarebHO NPUMEHEHHE aKKyMYIMpOBAHWA TCHHO:I‘I:-I 3H-
Moil. B Teuenme OTOMMTENBHOIO CE30HA 3TO JAET CIEAYIOLMEe IIPEUMYLLECTBA:

-— TeIUI00THAaYa OT JoAei, IpHOOpOoB, a TaKxke MOCTynawliee COJ'IHC'{HOC. H3Lyde-
HUEe MOTYT OBITh COXpaHeHBl 6€3 3HAYNTETbHOTO MOBHILICHHS TeMICPATYPhI,

— B HOYHBIE Yachl TEMIIEPATypa MOMEILEHNs YMEHBILAETCH HE TaK Pe3Ko, KOpoT-
KHe nepefor B OTOILUIEHHH He SIBJIIOTCH 3aMETHBIMH.

1 3payeHuss Ko3(PULUEHTOB TeIUiofiepenad orpaxnalolix KOHCT?yK]IHH KWIBIX 34a-
HMii C YYETOM CAHMTAPHO-TUTMEHWYECKUX M KOMGOPTHBIX yCIOBUM B nf)Memell)mm;ﬁ:it
TAKKE PACUCTHRIX TIAPaMeTpOB HApYXHOTO Bo3ayXa Ul KIMMaTHieCKUX pancI)H301; h ogc i
cxoit Pepepanuy npuBeeHb! B CTPONTEIBHBIX HOPMaxX ¥ NpaBUIax CHuII 11-3-98 «Crp:

UTENIbHasA TCIUIOTEXHUKAa».
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Cucmemvt 6003H020 OMONACHUA C €CIMECMEEHNOU UUPKYAAULel

CHcTeMBl BOISTHOTO OTOIUIEHHS] C €CTECTBEHHOM HIMPKYJALMEN SIBISAIOTCS, KaK Ipa-
BWIO, OTKPBHITHIMH CHCT€MaMH, T.€. CYILIECTBYET IPSIMON KOHTaKT TEIUIOHOCHTENS C r-L
arMocepoii (depe3 paCIMPUTENIBHE 0ak). B a
B GONbIIMHCTBE CJIyUaeB 3TH CHCTEMHBI IIPHMEHSIIOTCS C MalhiMU OTOITUTENLHBI -
MH YCTAHOBKAMHM, paboTaiommMH Ha TBepHoM Torumise. [IpuyMHOM COKpallleHUsi UX
[PHMEHEHHS ARIAETCH MaAJIOe LVPKYIISIHOHHOE FaBICHNE W CBSI3aHHBIE C 3TUM BOJb- T
1Ke pa3sMepbl TPYOOMPOBOMOB. DTH CHCTEMBI TaKXE MMEIOT GONBIIYI0O HHEPLHOH- I
HOCTh ¥ OTPaHUYEHHBIE BOSMOXHOCTH [UI PETYJIMPOBaHUs. |
Heobxommoe 1 LHPKY/SIEM BOIbLI JAaBICHHE 00eCIIeYUBACTCS TOJILKO BCIIEACTBHE s nol on on
PA3sHOCTH IUIOTHOCTH BOIBI, KOTOPast BOSHUKACT M3-3a PaXIM4UsI TEMIIEPATyPhI NONOTPETOM : "
! I I
i i i

s o

YB

BOZIBI B [MOJAIOLIEM TPYOOINPOBONE W OXJIAXIEHHOM BOIBI B OOpATHOM TPYOOIIPOBOLE.
Hacocrnaa cucmema 600an020 omonienusn

B cHcTeMax HACOCHOTO OTOIUIEHHS LHPKYISIHA BOIB OOECIIEUHBAETCSI HACOCOM. 7
Bisaaue pasneHus, o6yCcIOBIEHHOTO H3MEHEHHEM [UIOTHOCTH BOJIA, aKTYaTbHO TOIIBKO =i
JIIS1 BHICOTHBIX JIOMOB.

CHCTeMBI MOTYT GBITh KaK 3aKPBITHIMH, TAaK ¥ OTKPHITHMU. PacueT crcteM BbI- - L 4T FTs
HOJHSETCS ¢ YYeTOM MAKCHMATBHO BO3MOXHON CKOPOCTH BOJIbl IUISl ONPEAENIEHUS] ”“HI”H f f 1 ”“”HH I ”””“”
MaKCHMAJTBHBIX TTOTEPh NABIEHHSL. : o, Lo L] 1
[
Ckopocmv 6006t g ]

Tlomepu dagaenusn

Hanb6onee 3¢ pexTrHBHBIE C 5KOHOMHUYIECKOM TOUKHA 3PEHUS CKOPOCTH BOIBI HaXOOAT-
cs1 B iipeaenax ot 0,5 1o 1,5 M/c (uis TpyGornposoio TeroleHTpany — 3 M/c). Ho B
XWIBIX IOMax IpH CKOpocTH Boxbt Goree 1 M/c cbliHb THXME LyMBL PelieHue B
KAXJIOM KOHKPETHOM CiIyyae MOXET OBITh TIPMHSTO TOJNBKO TOCHE COOTBETCTBYIOLLETO
pacuera. 3HaueHHe SKOHOMHUYEeCKH ODOCHOBaHHBIX IMOTEPh NIABICHUA B CHCTEME CO- !
crapiser npuMmepHo 100 Tla/M, v oHo He moykHO TpeBbiiath 200 Ila/M.

v vy

Pnrc. 9.1. JIpyxTpyOHasa CHCTeMa OTOILIEHUSI C HIXXHeH pa3Boakoii [4.1]:

= YB *

on |
Iy

on
YB *
a — JByxTpyOHasi CUCTeMa BOSIHOIO 6 — ABYXTpyOHas cucTeMa HaCOCHOIO “”””I“
OTOTUIEHHS C €CTECTBEHHOU LIMPKYJIS-  BOASHOrO OTOIUIEHMS C HHXKHEH paz-
el ¢ HYDKHEW pasBOIKONM M OTKPBI-  BOAKOH W HWXKHHUM pacIlONIOXEHHEM

THIM PACHIMPHUTEIBHBIM 0aKOM; 3aKPBITOTO PACLIMPUTENBHOrO Daka. :
Ob — oTKpeITHIl pacluupurenbHblil  [1B — repesmus Gaka; ’ HT¢| 1OT ﬂTf WOT
6axk; Pb — 3akpbITBIil pacIIMPUTENBHBIA I l
JIP — UMpKyJSIMOHHEL JPOCCeNh; 6ax; -J<)-|r- + ok ——kH e
T [ AN
VB — MecTHOe yhaneHHe BO3IyXa; VB — MectHOe ynaneHue BO3IyXa; j !

1IB — nextpamm3oBaHHOe ynasieHve Bo3-  OI1 — otonmrenpHbiil npubop;

JIyxa; OT — obpatHBIl TPYOOIIPOBOJI;

OI1 — otormTesmHbIA MpHGOP; [T — nonatomuii Tpybonposox; UH

OT — oGparHsIil TpyGONpPOBOL; KT — OToImHTe IbHBIIH KOTe) (TeIuiore- — ® 6 | 3B :—_—'—: 3B

I1T — noxarouyii TpybOIpoBOL; HepaTop);

KT — orommrensHbii korten (Temore- 3B — 3armopHBll BEHTWIb BETBU CO KT H PE &J;I:; :)emu Tpy6onposona
Heparop); CIIYCKHBIM ODOpYIOBaHHEM; i

[10 — mpenoxpanutenpHpit yyactok  [1K — npemoxpaHuTenbHbl K1anaH; 1 C w
06pa'rHor0 pr601'[p0B0)13; uH — Ll'HpKYJIHUJ/IOIﬂ{Hﬁ HACoC; R R R R R R S R R R R R R R I KL LK R X RIRRK KKK

ITT1 — npenoxpanurenbHeii yyactok  BIT1 — meperyckHoit BEHTIUTB ] 6 i

MOJAOLIEr0 TpybonpoBona; |




@ Taea 1. Ocroev: omonumenvHoti mexHuky

Ocnoenoii nedocmamox

OCHOBHBIM HENOCTATKOM TPY TOM SIBJIIETCS TO, YTO NOC/e GONBIIMX MepepLIBOB B
paboTe CUCTEMBI OTOFLIEHUSI HEOOXOIMM MPOROJLKUTENbHBII HATPEB 1T TOro, YTOOH
TEMIEpaTypa CTEH MOBLICHIACH 0 COOTBEICTBYIOLLEIO SHAYCHWS.

B nernuit nepuon HarpeTsie CONHLEM B TeUeHME AHS CTCHbl BEUEPOM OTIAOT
COXPaHEHHYIO CONTHEYHYIO 3HEPrMi0 MOCPENCTBOM HM3MYUCHHUS B TPOCTPAHCTEO.

OTOT [pOLECC OIPeAENAETCs, NPEXIe BCEro, CTPOUTEILHON KOHCTPYKIME CTe-
Hbl. TaK MacCHBHBIE CTeHBI aKKYMY/THPYIOT GOJBILE TEILIOTH, YeM O0JICIYeHHbIE.

Jeiicmeune

[IpyMeHeHNEe TEMNOUSOISILIMM CTEH MMEET pasjiMuHoe jeiicteue (puc. 1.12). Teruo-
V3OJTSILIMST HAPYXXHOM TTOBEPXHOCTH HAPYXXKHOIT CTeHbI JaeT 0oAbLUMiT 23(h$eKT, TaK KaK
Gouibllas 4acTh COXPAHEHHOM TETIOTHl MepeflaeTcs B noMellieHue. Termonsonsms
Ha BHYTPEHHEH CTOPOHE CTEHbl 3HAYMTENLHO YMEHBIUACT TEILI0AKKYMYJTHPYIOIYTO
CTIOCOOHOCTDL CTEHBI.

Ilpy NipuMeHeHNH TETIION30MISALIME HENOCTATOK 3AKITIOMACTCS B TOM, YTO TeILhOTa
COMHEYHOM PaTHalMy KaK MCTOYHMK 3HEPIUM OCTAETCS MOTepsIHHOM, TAK KAK Ter;io-
BOJf TTIOTOK HE MOXET IMOCTYIIaTh BHYTPh NOMELIEHUS.

Cuapyxu |{ / /" J{ Buytpu CrHapyxu g BuyTpu

N
AVAVAVAVAVAVI

W=~ 40 W= 4
MaccuBHas cTena sensieTcs cama no cebe xopouuM  TenneuaonsuMoHHbI marepman cam no cebe He sB-
axxymynnrotﬁom TennoThl; NAETCS AKKyMYNsiTOPOM TENJOTH;

W= 40 Br/(m2-K) W= 4 Br/(M2-K)
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Ww=38 w= 117
Tennomnsonauus ¢ BHyTpeHHeﬁ CTOPOHbI 3HAYMTENL-  TONBKO NPUMEHEHNEM TENNOU30NALMOHHOIO CNOS Ha
HO yMeHbLUIaeT aKKyMynUpOBaHUe TennoTbl Maccue- H2PYXHOW NOBEPXHOCTH MaCCMBHOMN CTEHb! IOCTUFAET~

HOWN CTEHOM; CSl NOBBILIEHHBIN 3PGEKT aKKYMYNMPOBAHYMA TENNOTL;
W= 8 Br/(m?*-K) w=117 BT/(MZ’(E? yw

Puc. 1.12. AKKyMynupoBaHue TeIUIOTH CTCHAMM PAB/IMUHELX KOHCTPYKIMIT [1.4]

FFIABA 2

BBEOEHWE
B BAXXHEVLUME MPEAMMCAHUSA

2.1. Mpepnucanue no 3HeprocodeperawLuen
Tennozawure 3nanuid (MNpeanucanue
no tensno3auinte)’

2.1 1. Ocnosnete noroncenus

Haprurosnotit apchexm

MeIYHapOIHBIMH UCCIICAOBAHUANME ObLIO VCTAHOBICHO, YTO HPKMHHOI TaK Ha3bi-
BAE€MOro Napaukororo 3(deKra SBIaeTes SIMOKCHI VEIEPOIa.

Mpuynnon epdpoca CO, B arvocdepy B OCHOBHOM SIBINETCS CORMIAHHE 0163~
HBIX HCKOMAEMBIX € DETRIO MONYUEHHUS DHEPTHU (VIOjb. HedTh, NPHPOIHBIL ras).

Tpeéoeanus

K Takoymy BbIBOZY OpHIILIA KOMUCCHS TIo 3a1Tvte arviocdepsl 3ewin. Ha ocHoBarin 91oro
TAKAKe ObLTH CHOPMYINPOBAHLT HEOONOMMMBIC TPEOOBAHMS, KOIOPLIC MPEyCMATPHBAIOT:

— MCPHI MO IKOHOMMHH IHCPIHH;

— 3aMCHY MCTOYHWKOB IHEPIHM;

— o0s3aTCIILHOE NPHMMEHEeHHE BO300OHOBITSIEMBIX UCTOMHHKOB sHCPIHM (COIHEY-
Hasi 9HCPIUSA. 3HEPrHusl Bevpa B BOObI. TCILTOTa 3CMIH).

OcHOBHOI 1enBIo 9THX TPeOOBIHUI ABIASETCS 3HAYUTEILHOE COXKPAalEHMe BblO-
pocoB CO.. 10 BCICT K MOCTOSTHHOMY VXEC FOUCHMIO MCPOIIPHSITHI TIO 3Heprocoepe-
KEHMIU B O01aCTH GTONUTEIBHOM TeXHIKH.

Anst coxpatlicHua NOTpedrIcHUs JHEPrK Hi OTOILICHIC ¢ V4eTON 2HEeprernyec-
KWx nectynacHuil [ipeanncanye o Temiozanimie or 1994 r. |2.1] SeU10 1pUBEIEHO B
COOTBCTCTBHE C TNCOOBAHMSIMU.

JTO HOBOC TPCMUCIHUC ObLIO paspalboTano npasuteibersom DOPI B pamxax
nakeTa 3aKonoB 0 suidpocax CO,. DTH TWKOHE PEraMcHTUPYIOT HC OIpefeAeHHbIH
METOT CTPOUTEILCTBR KM IPHMEHEHUS OTONMMTETBHOM TOXHUEY. & HA3RIBAIOT B Kade-
CTBE OCHOBHOI XapakTepHCTUKH BEJMUMHY TOA0BOrO TEILICNOTPCOICHIIA 3TaHMs .

Tem cambiM Tlpeanucanue no Temye3alniiTe B pegakipid 1994 r. cyiiecTBeHHO
oTinyaeTcs oT 0ollce paHHMX OPEIIICariiil, Kerophic OPHCHTIPOBAHL B OCHOBHOM
Hit OTPAHMUEHUC [EITIONOTEPh UePes Hapy#Hy o NOLCPXHOCTD 3.1aHUSL.

" Tlpeanucanne 0o A0eprocteperaioicti remIo2atinTe SAaHME. pasMeIeHHRX Ha Teppi-
:0prn Poccuiickoii @eepanny, npuBeicHo B VECKBCIOMCIECHHLIX CTPONTCIRHEIX HOP-
Max MICH 2.01-99 «JueprocdepexceHite B 3aHKSA. HOPWVATHRDL 10 1e,103a0IMTe ¥ TCT-
JTOBCAOUACKTPOCHADXCHMION,

T Kosuvieerno rerciotl B KBT v (T R TOR Mo GIVHMIN SLIOLIGIH CTGIUIMBAEMOl 110-
BEPYHOCTH BTaHUs! C VOIAHOBICUHOM CHUCTEMON O (OIGICHAS HOMSUICHHY.




(/4 Thaea 9. Cucmemet 600sHoz0 omonaenus

CrcTeMBbl BOJSTHOTO OTOIUIEHHS Pa3iM4aloT:
— IIO CXE€ME Te4YEHHs BOIBI — Ha OOHOTPYOHEBIE M HBYXTPYOHHIE;
— [10 pacIIOJIOXEHUIO MAarHCTpaJIc — ¢ BepxHel M HUXHEH pa3BOIKOIL.

Heyxmpybnaa cucmema

B nByxTpyGHO#i cHcTeMe, IPEICTARICHHOM Ha pHC. 9.1, OXJIAaXIeHHAs B OTOMMTENBHRIX
npubopax Boga coOUpPAETCH B ONHOM CTOSIKE ¥ TTOHBOIUTCS K OTOITMTENLHOMY KOTIY.
CucremMa COCTOMT M3 paz/ielieHHBIX MeXTy CoBOM npsaMoro u obpaTHOrO CTOSKOB.

JByxTpyOHasi cMCTeMa NMPHMEHSETCS B CHCTEMaX HACOCHOIO BOLSIHOTO OTOILTE-
HHA, a TAKXE B CHCTEMAX C €CTeCTBEHHON LUpPKy/siueil. OToruTelIbHple PHMOOpPL
PacnoIOKEHB MapajlieNibHO, MO3TOMY TEMIIEpaTypa BOABL B ITOAAIOINEM TpyOOITpoBO-
Jie KaXIOro OTOMMTEILHOro NMpubopa NMpUMEPHO OMKMHAKOBas. PeryiMpoBaHue ocy-
ILECTBIISETCA ¢ IOMOIIBIO PETYJIHPYIOLIETO BEHTHIA.

Ilpy onpeneneHuy NoTeph JaBJICHUS 32 OCHOBy Oepercsi caMmas HeOJjarornpusr-
Hasl BETBb HAHHON CHCTEMbI OTOTUIEHMS.

Odnompy6uas cucmema

B onHoTpyGHO# cricTeMe HeT pa3mesieHMs TpyOOIpOBOIOB Ha MOFAOIHM B obpar-
Hblii. Boma pacnipenesnsiercst B KOIMBIEBOM KOHTYpPE, T.€. OTONUTEIBHEIE IIpHOOPHI MOJCo-

1 on - pacm"pe:': o on 1
T SN o T g

'y KopoTkuit 06B0AHOI y4acTOK C gpoccenem
nr
CrieyvanbHuiit BEHTMNIb  MNW OTOMMTEABHBIA NPUBOP C TRyXMM GnaHueMm
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Puc. 9.2. OsoTpybGHasi cUCTEMa OTOIUIEHMS! ¢ HIOKHEN pa3BOJKOIL:

Pb — zakpbrreiii pacimpurenshnii 6ak; KT — oTonMTesbHbI KOTEN (Teruiore-
CB — cnyck Bousr; HepaTop);

VB — ynanenve Bozayxa; MY — yacTUyHBIH MOTOK OTOITHTE)b-
OI1 — oronuTtenbHBIL TIPHOOD; Horo npubopa;

OT — obpaTHEIT TpyGONpOBOI; I1K — npepoxpaHuTeabHBIN KIIAllaH;
IT — noparonwit tpyBorpoBon; HH — uMpKynsioHHEH Hacoc

I10 — ocHoBHOIt TIOTOK;

H
B
§
i

9.1. Knaccugpukayus cucmem yeHmpaibhozo 600SH020 OMONACHUA |5\5\)

€NMHEHHI mocyenoatenbHo. [Ipy 3TOM M OTOMMTENFHBIX NPHOOPOR NOJKEH GBHITH
MNPERYCMOTPEH 00OBOIHOM YJacTOK, T.€. OHM NOJDKHH OBITH 060PYHOBaHH CrelHaAIb-
HBIM PEryJIMPYIOINMM BeHTWIeM. Temneparypa Boabl NPH 3TOM YMEHBILIAETCH OF
npubopa k npubopy. IlosToMy pacnionoxeHHEIe pajbllie OT OTONMTENHLHOTO KOTJa
npuOOpEI, HECMOTPSI HA OXKMHAKOBYIO TEIUIOBYIO MOIIHOCTB, NOJDKHBI MMETH FJIO-
a4k HArpeBaoieit mopepxHocTH Gorble, YeM NMpHOOpH, pacroNoXeHHble Gmuxe
K KOTHY.

OOGLIYHO Pa3HOCTH TEMITEPATYP BOMBI HA BXOJE B OTOIMTEIBHBIN MPHOOD M BBIXO-
Iie 3 Hero BHIOMpaiot pasroil 10°C; mpu 370M 00beMHOE paclIpeHHe BOOH B CHCTe~
M€ OTpaHHYEHHO.

B Gonpimx 3naHMsIX IPUMEHSIOT [IBE CHCTEMBI: PA3BOIKA O KBAPTHUPHI IIPOH3BOIWT-
€5t C MOMOUIBIO ABYXTPYOHOI CHCTEMEL, a Pa3BOIKA F10 ITAKY — € TTOMOLIBIO OHOTPYOHOI,

B ofeux cucreMax (aByx- Wi OEHOTPYOHOI) MOXET TIPHMEHSITHCSA BEPXHSSA MU

HIDKHAS pa3dBOJKa.
-
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Puc. 9.3. CucteMa oTOTUIEHHMS € BEpXHEi pa3BOIKOM:

OB - orxpsirsii pacimpurensbii 6ak; 1T — moparommit tpyGomposon;
JP — uupKy/IIUMOHHEIA Jpoccenb; KT — orormrenbHelit KoTen (Teriore-

CB — cnycx BOIHI; HEpaTop);
IIB — nexrpanuzopaHHoe ynaneHue [I1O — mrpenoXpaHMTENBHBI y4acTOK
BO3/IyX4a; obparHoro Tpybonposona;

OI1 — oTonuTeAbHBIH TIPHOOD;
OT - obpaTHBIil TpYOONIPOBOII;

I1I1— npenoxpaHUTENLHBIA Y4acTOK
NoAgIoLIEro TpyborpoBoaa




@6 Inasa 9. Cucmemb 600am020 omonaenus

Husxcnan paseodxa

Ecny pacrnipenenvrebHble TPYOOIIPOBOIE, BEXYIIHE K CTOSIKY, NPOKJIANBIBAIOTCS TO-
PH30HTANIBHO Ha YPOBHE KOTJIA U HUXE OTOIHTEBHBIX IIPHOOPOB, TO TOBOPSAT O HILK-
Heil pa3Bozke. Takas cHCTEMa JIETKO IMEepeKpHIBAETCS W PEryIUPYETCs 10 KAKIOMY
CTOSIKY (BETBH TPyGOIIPOBOIA).

Bepxnaa pazeooxa

Ilpu BepxHeit pasBonke (pric. 9.3) Bcst Boma CHAyasa IMOIHMMAETCS K CAMOM BBICOKOIL
TOYKE CHCTEMBL 3aT€M MPOMCXOAUT TOPU3OHTATRHAS Pa3BOAKA K OTHETBHBIM CTOSKAM.
ITpu TakoM criocobe MPpOKJIAAKU TPYOOIPOBOIOB ITOSIBISAETCS ITOBHIILIEHHAS 1HpP-
Kynsius Bonbl. [lo 23Toi npuuwHe BepxHAsSl pa3BOAKA ITPUMEHSETCS] B OCHOBHOM B
cHCTeMax C MPHHYIUTENbHON UMPKYISIHE. DTO NMpeUuMYLIECTBO MOXET TaKXe HC-
TIOJIB30BaThCA ¥ B OMHOTPYOHBIX CHCTEMAX C €CTECTBEHHOM IMPKYJISIIHEH.
Vnanenwe Bo3gyxa MoXeT OBITH JIETKO BBHITIONTHEHO Yepe3 LEHTPAIbHBIN CTOSIK.

9.2. TexHunyeckue TpebOoBaHua No 6esonacHoOCTH
Ha cucTembl BOASHOro oromnenums cornacHo DIN 4751

9.2.1. Ocnoenvie coobpaxcenun u ozpanuieHus

Jnsi Kaxaoi cucTeMbl BOISHOTO OTOTUIeHHS TpeGyeTcsl paclUHpHTEIbHBIA 6ak, BOC-
TNIPHHUMAIOIIMI yBeIUueHre oObeMa BOIbL IPH HarpeBaHuu. PasMep 6aka ompenens-
€TCS KOJIMYECTBOM BOIBI B CHCTEME.

OHOBPEMEHHO 3aKPHITYIO CHCTEMY HYKHO IMpENOXPAHSTH OT MPEBBIIICHNS MaK-
CUMAaJILHOTO paboyero maBieHUS.

Pacmupume/tbnbte 6axu, pacnoia0iXennvie ssepxy

B DIN 4751 yactp 1 peyr wiet 06 obGopymoBaHuy Ut obGecriedeHHsT 6e30IMacHOCTH B
OTKPHITHIX H 3aKPHITEIX cucTeMaX. CIOfa OTHOCSITCST BCE OTKPHITHIE pACIIHPHTETBHbIC
0aku, pacroJIOXeHHBbIE CBEPXY.

Pacuupumeavuvte 6aku, pacnoioicennvie HU3y

B DIN 4751 yacth 2 peyb WIET O TEPMOCTATHYECKOM 3aIllUTe 3aKPHITHIX CHCTEM C
TIOMOIIBIO PacroIOXeHHBIX BHH3Y 3aKPHTHX paCIIUPHTETBHBIX GaKOB.

DIN 4751 yacts 3 paccMarpyBaet 3aKpHThIE CHCTEMBI BOOSHOTO OTOIUIEHHS C MpH-
HYIWUTEILHOM HUPKYJISLUEN BOAbl U HOMUHAIBHOM TeIUIOBOM MOIIHOCTEIO 10 50 kBT, ¢
JOMYyCTAMOH TeMIiepaTypoii ronaronieii muaud 95°C, nonycTuMbIM TapneHHeM 3 6ap u
00BeMOM BOIHL B TeruioreHeparope mpo 10 n.

9.2.2. Yempoiicmeo cucmem 600H020 OMONACHUA C PACUUPUINEAbHOIM
bakKom, pacnoioiceHHviM ceepxy

Jnst pacliMpHTEBHBIX 0aKOB, PacOOXEHHBIX CBEPXY — OHH MOIYT OBITH 3aK-
PBITBIMH WITH OTKPBITBIMHA, — TIPHMEHSIETCSl TEPMOCTATHYECKasl 3aiura’ corjac-
Ho DIN 4751 yqacts 1.

! TepMocTaTH9ecKas 3alIUTa — OXJaXAeHHe TelUioreHepaTopa MocpeiCcTBOM HCIapeHus! B
paciuuvpuTesibHoM Oake. B Hacrositiee BpemMs oHa HpHMeHSETCS MpeHMYLIECTBEHHO IUIst
TBEPIOro TOIUTMRA KAK B CUCTEMaX HACOCHOFO BOASHOIO OTOIUICHMS, TaK M B CHCTEMAXx C
€CTECTBEHHOW LIMPKYIALMEH.

9.2. Texnuueckue mpeboeanus no 6esonacnocmu coenacto DIN 4751 l\)

B OTKpBHITEIX CHCTEMaX BOIa B PACLIMPHUTENIFHOM Gake KOHTAKTHPYeT ¢ aTMocde-
pPO#, TIpH 3TOM MakCcHMaJbHasl TeMrreparypa coctasisier 100°C.

B 3aKpHITBIX CHCTeMax PaCIUHPHTENLHEIN 6ak 060pyIyeTcs TIpenoXpaHuTeIEHbIM
KiarnaHoM 110 TRD 721 (Texnuueckue npaBWia s HAPOBBIX KOTIIOB) WIKA CTOSIKOM
st otBopa napa o DIN 4750; MakcHManbHas TeMITepaTypa HpPH 3TOM COCTaBISET
110°C. CxeMBbl paciupuTesIbHBIX 6aKOB NpeACTaBieHbl Ha pHUC. 9.4.

TpeboBaHusl nedCTBUTENLHE ISl CHCTEM, B KOTOPHIX CTATHYECKOE AaBiie-
HHEe, H3MEPEHHOE B CaMO} HHM3KOHM TOYKE BOMSHOI CHCTEMBI, He HOpEBHIIIACT
5 6ap (50 M BoxstHOTO cT0J16a). OTONUTENBHBIN KOTEN COEJHHEH C PACLIHPHTENb-
HBIM GaKOM, PACIIOJIOXEHHbIM B HAMBEHICIIEH TOYKE CHCTEMEI, C TTOMOUIBIO TIpe-
JOXPaHHUTEJBHBIX Y4YAaCTKOB Iofaiomero 1 obpatHoro tpybGonposonoB. Ecnu B
CHCTEME HECKOJIBKO KOTJIOB, TO KaX/blii M3 HUX HOJDKEH WMETh CBOH Iperoxpa-
HHUTENBHBIE YYaCTKH MOJAOIIEro M obpatHoro tpybomnposogos. OHH MOryT GHITH
COCIIMTHEHBI MeX1y cOBOH HEmoCpenCTBEHHO Mepel pacliMpPUTENbHEIM 6akoM M
rNoaBeneHsl K 00IIeMy Oaxy.

B coorsercteuu ¢ DIN 4751 mng cucreMbl no/mkHa GBITE IPERYCMOTPEHA BO3-
MOXHOCTb OBICTPOTO OTKIIIOUEHMS HArpeBa WM OLICTPOrO OTBeleHHsS H3GBITOYHOI
TEIUIOTHI, HallpHMep, ¢ TTOMOIbI0 BydepHOro akKyMysSTopa.

——l TpybonpoBog, fns 0TBOAE BO3AYyXa
MpepoxpaumTentHbi Knanad
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Puc. 9.4. OTKpBITBIN ¥ 3aKPHITHIT paCIMPHUTENbHbIE OAKH:

Pb — pacumpurensHbil 6ak;
III1 — mpeloXpaHMTEIBHBIE YIACTOK TMOZAIOLIEro TpyOOIpoBo/a;
1O — mpenoxpaHHTENBHBIN YYacTOK oOpaTHOro TpybonpoBona;

I1 — npeesilleHHe HaBneHWs B Oake;
O  — orpaHMuMTENb ITOTOKA BOMPI,
T  — pgat4uk TeMIepaTyphl;

KT — xoren



@ Inaea 2. Bsedenue 6 eaxcneliuiue npeonucanus

Bausrouue dpaxmopet

YuuTHIBAIOTCS CNENYIOIINE BIUSIOLHE (PaKTOPHI:

— YMEHbIIICHHE TPAHCMHICCHOHHBIX TEILIONOTePh yTeM YIIyYHICHHS TEILTO3alH-
THl 3IaHMS;

= yMeHbIIEHHE TEIUTOTIOTEPh TIPH BEHTWIALINY MOMELICHWH ITyTeM MpUMeHEHUs!
BEHTWISILIOHHBIX YCTPOHCTB ¢ peKylepanueil TeTioTH;

~ ONTHMATEHOE MCHOAL30BAHME TEIJIOTIOCTYIUIEHHI BCNIENCTBHE IECTBHS COM-
HEYHOU paIMaliii ¥ BHYTPEHHHX MCTOYHHMKOB JHEPIHH. '

3axon o6 3xonomuu Inepeun

Hpennnca}me o TEIUTO3allMTe SBISACTCA COCTABHOI YacThl0 3aKOHA OO IKOHOMUHK
3Heprui. Bce MEpOnpUATHS TI0 IKOHOMHU MOTYMHSIOTCS CHEOYIOWIEMY NPpHHIHITY:

Heobxodumeie mpebosanus 0oadcHb Obimb OCYUECMBUMBL 8 COOMEEMCMBUL ¢ mex-
HuMecKum paseumuem U IKOHOMUMECKU eaecoobpasnbi Ona 30aHUL paziu4Hozo
muna u cnocoba sxcniyamayuu. 3aKoH umeem cuay, kozoa mpebyembie 3ampamyi
Mozym Gbimb KOMREHCUPOGaHbl 3KOHOMUEll SHepzull 8 meuenue obbiMHO20 CpoKa
IKCnAyamayuy 30anus.

Baxcrnwie noeoeeedenusn

CYH.[GCTBCHHBIMH HOBOBBEIEHHSIMHU 1O CPABHEHUIO C OoJiee paHHUMM ITPEIITHCAHUA-
MH SABJIAIOTCH:

— Ho8ble Memodbl pacyema (VTSI 3NaHUIN ¢ HOPMUPYEMOI BHYTpEHHe TeMIlepary-
poit HeoGXOIMO BHITIOJHATH PAcyeT MO 3HAYEHHIO YAEILHOTO FOHOBOTO TEIIONOT-
pebneHna);

— 601ee 8bicoKull yposeHb mpebosanuii (CTaHIAPT O IOMax C HU3KHUM DHEPronoT-
pebrieHreM, B KOTOPBIX Ha OTOIHIeHHe pacxomyercs: oT 54 mo 100 xBr - u/m? B roal);

— ce6udemenbcmeo o mensonompebnenul 0 Hoebix 30anuli (FHEPreTHIecKuii nac- -

MOPT ¢ YKA3aHHEM FHEPTETHUECKUX XapaKTePHCTHK).
Omonaenue niockumu paduamopami

Jng oTonmeHus: MOMeHEHHH ¢ MOMOIIBIO THTOCKUX PaJHaToOpoB 3HadeHHe Koacdpu-
[MEHTA TeIUionepelayd k KOHCTPYKTHBHOIO CJIOSi MEXAY MOBEPXHOCTHIO HAarpepa W
HAPYXHBIM BO3IYXOM, TPYHTOM UM YaCTIMH 37aHHsI ¢ GoJlee HU3KOM TeMIIepaTypoit
nmommkHo 6bITh < 0,35 Br/M?2- K.

Omonumeasnbte 6amapeu nod oxnamu

Ecau orormvrensHas GaTapesi YCTaHABIMBAeTCsA Mepell OKHOM, TO OHA NO/KHA OBITH
06opyIoBaHa HeNeMOHTHPYEMBIM HIIH BCTPOEHHBIM 3aILIUTHBIM KOXYXOM CO CTOPOHEI
OoKHa ¢ ko3(dduimeHToM Temionepenayn < 0,9 Br/m? - K. 3HaueHue k [Uis OKHa He
JIOJDKHO TipeBbitiath 1,5 Br/m?2- K.

2.1.2. Todosoe mensonompebaerue

ComracHO IpeanMCaHMsIM, TOHOBOe TeIUtonoTpebiieHue 3IaHUs HOBOH TIOCTPOMKHU
HeobX0IUMO ONpEAesAThL Mo cieayouleit dhopMyne:

Q=09 - (0 +Q)— (0, + Q) [xBr-u/rl]. 2.1

'1kBr-u=3,6 - 10° [Ix.

2.1. ITpednucanue no snepeocbepezaroujeii menao3aujume 30anull

IIpi 5TOM YUMTHIBAIOTCH:

— mensonomepu:
Teruiotiorepy O BCIENCTBHE TEIUIONEPEiauy Yepe3 OTPAXICHNS,
TeIUIOTIOTEpY DK BEHTHISALIUY TIOMeIeHuH Q;

— MenaonoCmynieHus:
BHYTpEHHHME TeIUIONOCTYIUIeHUA O ;
TEIUIOTIOCTYIUICHUS OT COIHEYHON 3Hepruy Q.

3HaueHHe TOIOBOTO TeIUTONOTPeGIeHIs yKA3BIBAETCs JUTSL M OTATLIMBAaEMOro o6be-
Ma CTpOeHHUs B KBT - u/M3* T Wiy uist M? IDTOLIANH 3aHus B KBt - gy/m? - 1. [Ins wop-
MAIBHO OTAIUIMBAEMOTO 30aHUS 3TO 3HAYCHME 3aBMCHT OT OTHOLICHMS IUIoamy A,
OTpaHUYEHHOH OrpaXalolMMHi HOBEPXHOCTAMY, K OTAIUIMBAEMOMY OOBEMY CTpOe-
Hust! ¥V, ¥ OHO eHiCTBUTEITBHO VTSl TIOMELleHIi BHICOTOM 0 2,6 M2

IMpu 3TOM IUTOLIAN TENJIOTEPEAAIOIIEN OrpaXaroiieil OBEPXHOCTH BCEX OTarl-
JIMBAEMBIX MOMEILEHWH CKIAABBACTCS U3 TUIOINAIH [IOBEPXHOCTEH, rpaHuIaliiX C
HapyXHBIM BO3IYXOM (CT€HbI, IBEPH, OKHA, KPBILIN), PACCUNTAHHBIX MO BHEIIHE-
My MepHUMETpY 31aHus, 6e3 IUTo@aIy OCHOBAHMSI, TIOCKONPKY OHO HE IPaHHUYHT €
HAPYXHBIM BO3[yXOM. B KauecTse Iiomiaqy OCHOBAHUS 3JaHMS PACCMATPUBACTCS
IUIOIANb [OJIA, JIEXAINero Ha IpyHTe WM Hall HeOTATUTHBacMBbIMY HOABANIAMH.

CTeHbl, pasIensIonye 3AaHusd, PaCCMaTpHBAIOTCS KAK OrpaXIeHus, He MpoIycC-
KAIOIME TerUIOTY, ¥ He MIPUHIMAIOTCS BO BHUMaHUE TIPU ONpe/ieleHHH 3HadeHs A 1
coorHorueHust A/V.

Tenaonomepu écaedcmeue mennonepeoayi

TernomnoTepy Yepe3 MOBEPXHOCTH OTPAXIAIOIMX KOHCTPYKUMH pacCIUTBIBAIOT IO
¢dopmyre

QT = 84- (kuap.cr ‘ AHap c1 + kox : Amz + 0’8 . knm' .Anm + 0’5 - kno.n .Anon +

+ km, L B 0,5-k,,*A) [xBr - u/r] (2.2)
[fie Hap. CT — HapyXHbIe CTEHBI, NEPEKPHITHS K HEOTAIUIMBACMbIM Y€PIAaYHBIM ITOME-
IIECHHSIM;

OK — OKHa,

MOT — MOKPHITHE (TIOTONOK);

TIOJI — TIOJI, OCHOBaHKe 3[aHM4, IpaHHYallee ¢ TPYHTOM, WIM NMEPEKPHITHE Hal
HEOTAIUIUBAaeMBIM TTOBAIGHEIM TIOMELICHHEM,

[OT, HB — TIOTOJIOYHBIE TIEPEKPBITHS (HVDKHAS MOBEPXHOCTH) [0 OTHOLICHHIO K
HAPYKHOMY BO3IYXY.

Hnpexc AB o6o3nayaeT Orpaxaaioiye IMOBEpXHOCTH, rpaHuYalie ¢ IoMeLIe-
HHSMH, TEMITEPATypa B KOTOPbIX CYIIECTBEHHO HIDKE (JIECTHHLBI M T.1L.).

KoadduiiueHT 84 yauThIBAET Cpe/iHEe KOMHIECTBO IPALyCoO-CYTOK OTOTMTEIIbHO-
ro niepwona B 3500 K - cy1/1%

KoadhduimeHT Termonepeaayy k paccHUTHLIBAETCA MO OOILCTIPUHATBIM TIPABHIIAM.

Hocmynaenue mensomu: coaneunoii paduayuu

Ec/Td TIpMHAMATH BO BHUMaHUe MOCTYIUIGHMS TEIIOTH COMHEYHOH SHEpIyH, TO
Ul HAPYXHBIX OKOH NPHUMEHSIOT 3KBHMBAJEHTHHIN KOIGQUIMEHT TeIionepenadu,

1 OGbeM, KOTOpBIl OrpaHHYCH HAPYXHBIMM OIPaXIaiolMMK KOHCTPYKIHMAMM.

2 [pazyco-CyTKH OTONMUTEIBHOIO Teprofa (°C - CyT) U XIWIBIX 3MaHNU, PasMEIEHHBIX B K-
MaTHyeckux yerosusx Poccuitckoit @enepaiiu, npuseersi B CTPONTEBHEIX HOPMaX U IIpa-
puax CHulIT -3-98 «CrporresmbHas TeIUIOTeXHIKay. 3HAYCHUs HapaMeTpa «palyco-CyTKH»
u3MeHsToTes B Tipeenax 2000—12 000 1 3aBHCAT OT PacueTHRIX NIapaMeTpoB HapyXHOTO BO3/yXa.




@8 Tnaea 9. Cucmems: 6001020 OMonienUs

max 10 - a n no

Puc. 9.5. Bo3Moxiioe OB0OKOBOE OTKIOHEHHE:

III1 — npenoxpaHMTeIbHEH YIaCTOK MOAAIOLIETO TPYOONpOBOAa;
IO — npenoXpaHMTeTBHEL YYacTOK OGpaTHOIO TPYOONpPOBOAa

Hpedoxpanumenvnvre ywacmiu nodarowezo u obpamnozo mpybonpogodos

[TpenoxpaHuTeIbHbIE YYACTKH MOJAIOLIETO M 0OpaTHOrO TPYOOHPOBONOB HE JODKHE
KMETE 3allOPHOTO O0OPYIOBaHHS, 4 YKJIOH HOJDKEH ObITh HANpaBieH K paCHIMpHTEb-
HOMY Oaky. MMHMMATHHBIN paguyc 3aKpyDICHMi IIPM U3MEHEHHHM HAIPABICHHI —
1,5 HOMYHAIBHHIX AUaMeTpa TpyOorpoBoaa, npd 3ToM 0aK JOJDKEH HaXOOHUThCA KakK
MOXHO 61Xe K BEPTHKAH, TPOXOISIUEH Yyepe3 KOTeL.

[Ipu OTKJIOHEHWH OT 3TOM BEPTMKATU OOLIas UIMHa TOPUIOHTANBHOIO Y4acCTKa
MEX/LY TTPEfOXpaHUTEIbHBIM TIOHAIOIMM TPYOONPOBOAOM U OTIOPHBIM CTOSIKOM KOTia
He JoJokHa Tpessiniark Gonee yeM B 10 pa3 WiMHY yyacTkKa BEPTHKATHLHOTO HAnopa
(puc. 9.5).

ITpenoxpaHuTebHEBIN YY4aCTOK TOHalollero TpydolipoBoaa NMOACOENMHAETCS B
BBICIIEH TOYKE KOTIIA ¥ COEIUHSAETCS C NApOBBIM IPOCTPAHCTBOM OTKPBITOTO paciiiy-
purensHoro 6axa (PB). IlpenoxpaHuTe bHbii y9acTOK 0OpaTHOro TpyOOIpoBOAa CO-
eUHSEeT HWDKHIOW YacTh PAaCHIMPHTENRHOTO Oaka u oOpaTHBIH TpyOOIIpOBOX OTOMH-
TEJILHOM CUCTEMBI.

JlnaMeTpe! NpeIOXPAaHHUTEIBHbIX YYACTKOB paCCUHTHIBAIOTCS CIENYIOLINM 00pasoM:

— sl TIOHAIONIEro Tpydonposoa:

Ay =15+139- JOrp i .1
— s obpaTHOTO TpyOOnpoBO#a:
Ao =15+0.9273- JOryy 4 9.2)

rae Oy, y — HOMUHATbHAS TEIIOBAS MOLHOCTh CHCTEMBI.

MVYHUMATBHBIN TuaMeTp — 25 MM.

3anannsie 8 DIN 4751 3HayeHvs AMaMeTpOB TIpeNCTaBIeHbl B Tab1. 9.2

[Tpy 3TOM criefyeT YYUTHIBATh, YTO HOMUHAJBHBIN BHYTPEHHUIN JUAMETP TPYOH!
HE COBMNAaeT HO 3HAYEHHIO ¢ BHYTPEHHUM HHAMETPOM.

9.2. Texnuueckue mpebosanua no 6ezonacnocmu cozaacho DIN 4751 l!‘g))

Tabamua 9.2. HoMuHaNBHEIH BHYTPEHHME AWaMeTp U NPEIOXPaHUTENBHBIX Vda-
CTKOB Hofaloiero U obparHoro TpyOboIpOBOIOB B COOTBETICTBUM C
DIN 4751

HomMuHanbHLIN BHYTPEHHME HomuHansHan TennoBas MoWHOCTS, KBT

AuaMeTp NpeAoXpaHMTenbHBIX nofalowero Tpybonposopa obparHoro Tpy6onposona
YYaCTKOB

DN 25 po 50 no 100

DN 32 ot 50 po 150 or 100 no 350
DN 40 or 150 po 350 or 350 no 600
DN 50 or 350 no 600 ot 600 no 1200
DN 65 ot 600 no 1200 ot 1200 po 3000
DN 80 or 1200 go 2000 or 3000 pno 5000

Yacru TpyOONpPOBOIHOM CETH MOTYT TIPUMEHATECSA B KAYeCTBE NPEIOXPAHUTENb-
HBIX YYaCTKOB TOJIBKO B TOM CIIy4a€, KOTHa OHU YHOBJIETBOPSIOT COOTBETCTBYIOLIHM
TpeboBaHUAM.

Onpedeaerue paimepoe baxa

PasMmeps! OTKPBITEIX PaCIIMPHTENBHEIX 6aKOB, PACTIONOREHHBIX CBEPXY, ONpPERE/IOT-
ca B coorserctBuM ¢ DIN 4807 (Cocynbl pacilipHTeIRHEIE).

OOpIYHO MCXOIAT U3 TOro, YTO npu Harpepe Boast o 10 1o 90°C rporcxomuT
yBelHueHne obremMa Ha 3,5%. PacnmpurtensHuii 6aK HEIb3s 3anOfHSTh OO KOHI@E,
T.€. JO €70 NOJTHOTO 3anofiHeHus. Takxke mo mpHYrHaM Ge30HacHOCTH BCETHa NOIDKEH
6bITh MHHUMATTBHHI pE3epB; MO3TOMY 3a OCHOBY IS OIpENENIeHWs pasMepa Gaka
TIPUHBMAIOT 7% OT Bcero oOkeMa BOOB! B CHCTEME.

HcxomHpIM MyHKTOM IUTS pacyeTa sBjsieTcs ob1uii 06heM BOIEN B OTOITHTEBHO
CHCTEME, KOTODHI pacCYMTHIBAETCS KaK CyMma 06’I>CMOB BOIBI B TEIUIOTeHEpATOpE,
TpYOOTIPOBOHaxX M OTOIMTENBHEIX TIpubopax:

PB = 0 07 cucmuu [H] (9'3)

Ho npakTHueckie pacyeTsi MOKA3BIBAIOT, YTO B TAKOM CJIy4ae, NpeXIe BCero Ui
HH3KOTEMIIEPATYPHBIX CHCTEM OTOILTEHMSI, PA3MEPH! PACIHHUPHTENLHBIX GaKOB FOMY-
YaloTCH 3aBBIUIEHHBIMH,

ITo DIN 4807 wacts 2 (or 05.1991) yBenuuyenue oGbeMa BONEl pacCYUTHBAIOT HO
¢dopmye

V -n

e=""00 ©4)

VpesdeHue obbeMa BOIBI OIpeneiseM, Npeobpasyst CIeNyIOHMe YPaBHEHMS:
1=m2=Vl .pI=V2.p2;

v, =12 9.5)
2
YyuteBaor Temreparypy HanonHeHus, paBHyio 10°C, u B coorBeTcTBIM € TaGm. 9.3
ONpPENEIIAIOT YBEeIMYeHEe o0beMa.
B kayecTBe OCHOBHOTO MCXOZHOFO MapaMeTpa TPHMHHUMAIOT TEMHEPaTypy BOABL B
MONAIOIIEM TPYSOIIPOBOLE.
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KOTOPEIH YYMTHIBAET BRMSHME COJHETHOIO H3NYYEeHHs! B 3aBUCH “OCTH OT OpMEHTA-
UM TI0 CTOpPOHaM CBETa:

ko =k,—g" S, [Br/m-K], (2.3
rie g — obumii KoahOUIHEHT MPOMYCKAHNA SHEPTHH OCTEKICH SI;

S, — Ko3(rDHIMEHT HATYUEHVS B COOTBETCTBMY ¢ OPHEHTAIT'1EH TIO CTOD0."IM CBETA."
DKBUBL.ICHTHBI KoahhMIKMEHT Tenmonepenayy k o B JATBHENIIMX pacyeTax-

TEIUIONOTeph, HalpuMep, 1o Merogy DIN 47C1 He yun.piBaeTCs.
) TIpOH:==" 2222 “Th OKOHHBIX CTHIKOB M LIBOB IPMHMMAIOT B COOTBETCTBHM C TIpEii-
“IUCAHMST (H.

Tenaonomepu npu eenmuasuun nomewenui
Tennonorepy NpH BCHTWISIIAH TIOMEL.CHUA ONMPEesIoT 10 hOpMY Ie

0, =034 - f - 84 - ¥, [kBru/r, Q9
TJI¢ Pacxoll BO3, XA PACCYITHBACTCS KK
V,=08 - VIu]. (2.5)
Kpamnuocmo 6030yxoobmena

KparHocTb Bo3rx006MeHa f BHIGMPAETCS B 3aMMCHT IOCTH OT K.0.[CTPY <IMH CHCTEMBL
BEHTWIALNH, HAITIMSL WM OTCYTCTBHS peKynepauuH: o6edno g = (0,5+1) yi.

Cmpoume./zbuue HU3MENRERUA

Hopmupyempie sHavyeHna KoagpOUIMCHTOB T~~~ 77777 W TIPE--T._ JOT IPH CTPOM-
TENBLCTBE HOBHIX 3M@HUM, KOTO™ i€ GhLIM CIIDOEKT IPOBE ™1 ¥ ITUCT ~€FHl T17Cle BCTYII-
JICHVS B CH..y [IPEAIHCAHE. HO €CIM CTa *She 30a8HHS TI0ABcpPraloiCsl 3HA ThTEN "IV
CTPOUTENTHHL. M M3MCHEHHSM, KOTOPHIE TP AYCMATPHBAIOT:

~ YLITMYEHHE KO..MYECTBA OTAILUIMBAEMHX MOMELICHMI;

— YBeNMYEHMEe OTIN THMC- Il .l T...lamu Gonee deM Ha 10 Mm%

~ 3a“eHy Wi OBGHORNEHHE TTIOL."~M €. =17 “JOUL X KOL.CTPYKL..i 6ostee uem Ha 20%,

TO HEOLXONMMO COBMIONATh TPoUCBAHHUS 110 MCPBMYHOMN.Y B .._HTY, 3al.eHe M
OOGHOBJICHUIO BHEIUHMX CTPOMTENBHBIX KOHCTPYKLMIA, coracHo Tabm. 2.1.

Tadnmma 2.1. KoadduimeHT Teruionepenays npa NEpBUYHOM B P HTE TIOCTPOHKH,
3aMEHe ¥ CLHOBJIEHMM HAPYXHBIX CTPOMTENBHEIX KOHCT~7KImii [2.1]

Crpowranbhas KOH~TPYruus K~ahthurue--r rrioneregauu
k=050 P-/*K

Hapy»aian creHa npu obHoRngmp ¢ parnungy wmansmyepiang L =0, P/ K
1

Hapyxras creHa (MoHor-thasn)

Oxnia - 1,80 Br/m2-K
< 0,30 Br/m2.K

-

k
lNotonok nog Heotan/MBaeMbiMY YeppaKamu ¥ Kpbiwamy K
{BrAtouas CKaTel KPbIL), KOTOPbIE TPAHWYAT € HAPYKHBIM
BO3yXOM

Noppanbbie neperpbITHA, CTeHB! ¥ NEpeKpoITHS, rpaHwalLmre k.. < 0,50 Br/m>K
€ HEOTAN/MBAEMbIMM NOMELICHUAMY, & TAKIOKE CTEHb!
U NEIeKPbITH 1, KOTOPHIE P IHWYAT C FPYHTOM

Heboavwue ncuavte doma

Iinst HeOONMBINMX ¥ WIBIX JOMOB BHCOTOM He GONee I_yX - Ia.....I ¥ HMUIONLIX He Gojee
“TPEX KBAPTHP MOXHO MCIIONIb30BaTh YIPOLIECHHKH cnc 200 pacuera. [Tpu stoM yuu-
THIBAIOT 3HavYeAus k, IpUBETeHHBE B Ta0m. 2.2.

nOf o

——
//(/

N

2.2. Hpeorucanue no snepeoctopesr oy+ym mpebosar =y HG OMONUMCABHDIC
CUCTIE. Ibl U YC.. JOUCHEA, UC..0L3) OUHE MEXIUYECKYIO 60CY & 7,

- x-

Ta6ooa 2.2. Koc Tt Toeim 1. ynpol ..o criocoba pac .1 [2.1]

CIpoy MbH 3 KOHCTE  uMst

Hipy. . . creia k = 0,50 Br/m*K
 Oxma k = 0,70 Br/m -K
floronox fiog ..e0TeAAMBREM MK YEPLABKAMHM Y KDbllLaMK k < 0,22 Br/v-K

{BrMmOuAs CKATh KPbILL), KOTOPBIE MPaHUUET C HAPYKHDIM
BO3AYXOM

Tl U1_HBIG N_EKPBIT. I, £ _4bl U I _KPbITHSI, rpaHHuaLime k  =0,35 Br/v-K
C HeOTE™ — ~“eMbiMMK N0 . WA, & TAKKE CTE. Lt
Y [er— g, KSR R I € PP v

2.2. Npegnuc....ve no sHeprocHepuraowmm
TEeOOEaHUAM HA OTONMUTENbHLIE CUCTEMbI
M YCTPOWhNTBA, U MO IVIOLME TEXHUYECKYIO Boay
(NMpepnucasue no OTONUTENbHLIM CUCTEMaM)

Besepe Bue L0 ICKOLO € LIDKHLSE EI?HLK..A HU  ...0F ™MOCTh COT.JACOBATh CO-

OTZCTCTRYRMME (IPL.” .. S RO___CTHCW |, 91 JOTeps B 1 OTLPh TIpU
10 "7TOTTIE CHCT 1 O #k 7 T M UAHBH D T TCLHLYC ... ROJHL
i sa FCroolwn. ..ot 1 il

OCHOBH. .1 M3MEHCHH. ... H I ICTBYIOIL: X PuHca NPEMITHCuHEs Tos OTOIUTENEYE™ CH-
CTCL. M SEBTTCH MO PHI3AUEBS CYHLUCTB,TOLMX VO POJICTE, I UMEHEHME L IPEKTU-

Bbt Lo nooromTo .. Ttk L oy e TAUT 10 2T A T} B 3L.CIL., ATA-
HUA. 8 4Kk © CTH IyAUDus 1€ ICTOS k3 ™~ *~ KOH_ TGt ~ MII._1 TOIOY.Z0OU
TEXHHKN.

fleoi.ucanue om 1598 2. [2.2] on.nocti...st K OMORUMEAHBIM MEXHUMEC .4 CUC-
memMa.i U YCmpol._ned. 1 cHal ._HUs mexHudeck. i 60C0U H MUHAAbH.. 4 MOUWHOC-
motc om 4 kBm u € " 1ee

H~ dannoeo rpednucar= = "104e="5t OMOAUIM " AbHI '€ CUCME 51 € 30aH X ¢ 2000~
Gblnt MENAOrIMp-FreHuenm nre 22 kBm cu/u’ 2,

DTOT AOKYMCHT HEnCTBLLIVH IS

~ OTOML,2ABHBEX CHCTLM (1IeH, pANLHOTO WM WHIWBUTYAJIBHOIO OTOI IEHNH),
HCTION3YIOIMX BOY VUK JIP,TOU TEIL.JHOCH: vv:b M MDvsssswonsabasnnsBIX LI Co8CTTE-
YeHWS TeL 1OM 3HaHVS WIM TTOLICILEHLS;

= VeTy 2ZCTE CHLOXeHII8 12272208 L. ) (M. MBLYALHb.E WM LCH PWJIH-
30BAHHI" ).

Homunaasnan n:.nao. xm mowHocrm

How., .Ja...:#0¥ TEILICBOM MOLIHOCTSIO TEIUIOTEHIPATON? MABIAETCS MaKCHA.IBHOE
KOJfL. . 2C.BO TIONE...JOH TEILIOTH ..pa aThiBi..10.1 B NMPOL2CCE HETMPAPHIBHOM JKCII-
4yaT_ .. 4. [lpy yBeawdeHny Harp,3K¥ .. Jibii NP SHIIETD V... .aHHyio Ha tal.iMuke
TEHEPATOr 2 BENWIUHY MOIIHOCTY.

22 xBr u/f#-r = 79.2 Milx -1
3 TPOLCTBO, COCTOSILEE M3 TEILIOOOMEHHNKA M *OTIOYHON YUTAHOBKH, HCTIONB3VIOICE
TBEpHOE, KUJIKOE WM Ta3000pasHoe TOILINBO,
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Temn,, °C 40 50 60 70 80 90 100
AV, % 0,75 1,18 1,68 2,25 2,89 3,58 4,43

Ta6mma 9.3. MiaMenenue oOBeMa BOIBI TIPY HArpEBAHUHN

Omxpoimutii 6ax

JIU1s1 OTKPBITHIX PACUIHPUTEIBHBIX 6aKoB HOMMHAIBHEIT 06beM B cooTBeTcTBUM ¢ DIN
4807 yacth 2 ONpPEAessioT 1o (popMyIie

V. =2V,

b, MuH P

9.6)

3axpvimyiii 6ax 6es membpanbi, PacnoaoxceHHblii céepxy

JIns 3aKPHITHIX PacUIMPUTENbHEX 6akos 6e3 MeMGpPaHbl, PaclONOXCHHBIX CBEDXY,
pacuet ux 0GbEMA ONPEAENIAIOT IO HopMyIe

I/B, MHH = 3 ) I/P' (9'7)

JI71s1 3aKpBITHIX pacUIMpUTesIbHbIX 6aKkoB € MeMOpaHo# AEeHUCTBYIOT NpeaHHUCaHus
110 PacyeTaM Uil PACHUIMPHUTENEHEIX 6aKoB, pabOoTAIOLMM IO/ JaBICHHEM. [Ipu tOM
JIOMOJHUTEILHO HYXHO YUMTHIBATh N3MCHEHHNE JaBICHMA.

PacumpurensHeie 0aKy, MPefoXpaHUTENIbHBIE YIaCTKH TpYOOIIPOBOIOB, TPYGO-
NPOBOJIBI JUTA yIAIEHUs BO3IyXa Y IEPeuBa HEeOOXOMHMO HPEHoXpaHsiTh OT 3aMopa-
SKUBaHWSL.

Hapsimy ¢ HeoOXoaMMO¥ TEIUIOM3OJISIIIMEN B Ciiyd4ae BO3MOXHOIO 3aMOpaXKMBa-
HUS BOIB B PacIIMpPHTENHHOM 6ake MeXIy MpeJoXpaHHUTeNbHBIMU yJAaCTKaMH nona-
JOIEr0 ¥ OBGPaTHOro TPYGONPOBOAOB HENOCPEACTBEHHO TOJ PacUIMPHUTETBHAIM 6a-
KOM TIPeIyCMATPHMBAIOT LIUPKYJISIIMOHHBIH TpyOOIPOBOA HOMUHAIBHEIM THAMETPOM
20 MM C IPOCCENTbHBIM OBOPYIOBaHHEM (BEHTHIB-TEPMOCTAT € NUCTAHLMOHHBIM AT~
YHKOM). DTO CO3IAeT YCIOBUS AT HMPKYJISIMK BOIBl B PEJOXPAHUTETBHBIX TpydO-
FIPOBOIAX W YACTUYHO B Hake.

BeHTIWIb OKEH OTKpHIBaThes 1pu Temmeparype 5°C.

9.2.3. Yempoiicmeo cucmem 6008HO20 OMONAEHUA € PACUIUPUMENbRbIM
6axom, pacnoaodCEeHnbIM CHU3Y

9.2.3.1. IlpedoxparumenbHbie ycmpolicmea

CuUCTEMBI BOASHOTO OTOIVIEHUS C PaCUMpHTENbHBIM 62KOM, paciiONIoXEHHBIM CHU3Y,
BCerna SIBISIOTCH 3aKPBITHIMU CHCTEMaMU.

Takue CUCTEMBI HACOCHOTO OTOTLIEHHS SIBISIIOTCH NPeANOYTUTEIbHBIMHA, TaK Kak,
[peXJIe BCEro, CTAHOBMTCS HEBO3MOXHBIM MOCTYIUIEHME KHCIOpoia B CHCTEMY, a
TAKOKe OTNAfaeT HeOOXOAUMOCTH B TOBBILIEHHBIX 3aTpaTax Ha NPOKJIALKY NOHOJIHMI-
TEJIBHBIX TPYOOIPOBOAOB M HMX TEILUIOM3OILILHIO.

3aKphHITHE CHCTEMBI BOASHOTO OTOILUICHMS C PaCUIMPHTE/IbHBIM 0aKoM, pacrono-
EHHBIM CHM3Y, JOJDKHBI MMETh TepMOCTATHYECKYIO 3aIUUTY B COOTBETCTBMH C DIN
4751 vacts 2.

ITpy 5TOM MCXOAAT U3 TOrO, YTO TeMOeparypa BOAH B [IOAroLeH IMHUY N0~
Ha 6Bt He Gonee 100°C mnsi cUCTEM OTOIUIEHHUS! TEIUIOH BOXOHM M HE 6onee
120°C st cUMCTeM OTOTUIEHHUS ropsdeit Boxoit. Ha TenioreHepaToph ¢ NPpHHYAN-
TEBHOM LMPKyIsuMeil MolnHOCTHIO 1o 50 KBT 1 TeEMIepaTypo# BOAHI B [MOHAIO-
e ymuHuu o 95°C pachpocTpaHsiorcst ocobeie TpeboBaHMsT B COOTBETCTBHH C
DIN 4751 uacrs 3.

i
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9.2. Texnuneckue mpeGoeanus no Gesonacnocmu cozrackio DIN 4751 | Q

Ilpedoxpanumenvhoe obopydosanue

B xavecTBe NpenoOXpaHUTETHHOTO OGOPYOOBaHHS TPeOYIOTCS:

— YCTPOMCTBO 3aIIMTHl OT TMPEBHILLIEHHUS TOMYCTUMOMR TEMIIEPATYPH! B [1OAAIONIEH
JIVHUY;

— YCTPOMCTBO 3all[MTHI OT MPEBHIIICHUS JOMYCTUMOTO JaBICHHS,

— 00OpyHOBaHME T KOMIIEHCAMM OOBEMHOIO PaCLIMPEHUsA BOIL;

— YCTPOICTBO 3aIMTHI TIPY HEAOCTATOYHOM KOJIMYECTBE BOABL.

9.2.3.2. Yempoticmea 3auums. om npesbiuierus 0onycmumou
memnepamypsl 600bi 8 NOOAIOWEL AUHUU

Ilpedoxpanumevnoe obopydosanue

Mecto 1 crniocob yCTaHOBKHM MPEAOXPAHUTEILHBIX M PETYIIMPYIOIINX YCTPORCTB Ha
CTydail TIpeBLIIEHHs TEMIEPATYPH! IOAAIOIIEH THHUM JOKHBI obecrieurBaTth 00-
JIACTh BO3MOXHBIX W3MEHEHHI TeMIIepaTypsl TIPH BCEX PEXMMAaX IKCIUTyaTallH.

[Tpu 3TOM pPazTHYaIOT YCTPOMCTBa PETYJIUPOBAHUS TEMIIEPaTyphl M YCTPOHCTBA
OrpaHHYEHMS TEMIIEPaTYphl.

Jhoboit TerioreHepaTop B Ka4yeCTBE YCTPOMCTBA PETyIMpPOBAHMS TEMIEPATyphl
JUTSL COITIaCOBAHHSA CHUCTEMbI OTOIUIEHHS M TEILIOHOTPeOIeHs OJDKEH HMETh TEPMO-
peryisirop B cootsercTBUM ¢ DIN 3440 (Perynstopel ¥ OrpaHUYMTENH TEMIIEpaTyp
JUist GOMJIEpHBIX YCTAaHOBOK). Te€pMOpPErysiTop HOJDKEH YMEHBIaTh I0fa4yy TOILTHBA
TakuM obpazoM, 9Tobs! OBIIO BO3MOXHO TOJBKO HE3HAYMTEIILHOE W KPaTKOBPEMEH-
HOE MpEBLILICHUE NOMYCTAMOM TeMIlepaTypH B Tofaiolieil nuHuH. BoimoxwHoe 3Ha-
YEHHE PEryIUpyeMOit TeMIlepaTyps! (MaKCHMAaTBHOE 33aJaeTcsi TIPOU3BOAMTEAECM) OIl-
penenserca NONKIIOYEHHBIM TIPEOOXPaHUTEIbHBIM O00OPYOOBaHUEM ¥ HE AOJILKHO
MPEBLIUIATH JOIMYCTAMOM TEMIIEPATYphl BOABI B MOHAIOLUCH JIMHUU.

Pasmiure MexXay peryJIMpyIoNMM H OrpaHUYHTeTbHBIM 060pYIOBaHeM COCTOUT
B ITOCTOSTHHOM BpPeMEHHM, T.€. OTKJIIOHEHHH TOYKH BKITIOUEHHS PeTyJIHpyoLero 06opy-
JIOBAaHWS M HIDKHEH TOYKH BKIIOYEHHS OrpaHWYMTEbHOrO obopynoBaHus. st Bos-
MOXHOCTH NPOBEPKH (DYHKIMOHUPOBAHMS OTPAaHWYUTEABHOIO 0DOpYIOBaHUS HOJ-
KHO OBITh TIPEIyCMOTPEHO LIYHTHPYIOIIee OBOpYyHIOBAHHE.,

Sawuma menaozenepamopa Koceennoz20 Hazpeea

Kaxnerii TeruioreHepaTop KOCBEHHOTO HArpeBa B KadecTBe obopynoBaHus sl orpa-
HHYECHHUS TeMIIEPaTypHl HOJDKEeH MMETh TIPEIOXPaHUTENbHBI TEPMOPETYILATOpP C COb-
CTBEHHBIM JaTdMKOM. OH BO3IEMCTBYET Ha COGCTBEHHBIH HMCHONHUTEIBHBIA Mexa-
HM3M M JOJDKeH BHIKIIIOYATH CMCTeMy oroluienus. Eciii Temmeparypa B nopawooueit
JIMHIAM CHIDKAETCS, TO CHCTEMa OTOIUICHMs BKIIOYAETCS. YCTAHOBKA IIPEIOXPaHH-
TEJTBHOTO TEPMOPETYJISTOpa MOXeT ObITh HEOOA3aTELHOM B TOM CJIydae, KOLIa roja-
0L TPYOONPOBON MMEET COOTBETCTBYIOILIYIO TEPMOCTATHYECKYIO 3aLIMTY.

3awuma menaozenepamopa npamo2o nazpeea

Kaxslii TeruioreHepaTop IIpsiMOTo HarpeBa B KayecTBe 0DOpDYHOBaHMS s OrpaHude-
HUST TEMIIEPATYPH! HOKEH HMMETh TIPEOOXPAHUTEIBHBI OTpaHWHHTE b TEMIIEPATYPHL

IpenoxpaHUTeIbHBIA OrPAaHWIHWTENDb MPH MPEBBIUCHUH JOMYCTHMOMN TeMIIEpaTy-
PBl B MOAAIOLIEH JAMHUM JOMKEH BBIKIIOYHTE OTOIIEHME WM HEPEKPBITH MOCTYILIE-
HUE TOTUTMBA W BBITIONHUTH OJIOKMPOBKY CHCTEMEI C LIETBHI0 U30EXKAHMS CaMOCTOf-
TeJIHOTO BKJTIOYEHUS.

[penoxpaHUTETLHBIH OrPAHWYUTENH TEMIIEPATYPhl HE MOXeET OBITh HACTPOEH Ha
TEMIIEPATYPY BBILIE HOMYCTUMOM TEMITepaTyphl MOAAloNieit JIMHHK TEIUIOreHepaTopa,
KoTopas [UIf CHCTeM OTOIUIEHMs Teruloil Bopo#t cocrasisier 100°C.

Tocne oTKTIOYEHUS T4 TEMTIEpATYpa He MoXeT GbITh MpeBbillieHa Gonee yeM Ha 10°C.
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@/2 Iaea 2. Beedenue 6 eaxncuetivuue npednucanus

CepHitHO BBIITYCKagMble XWAKOTOIUIMBHbBIE W Ta30TOTUIMBHBIE TETUIONEHEPATOPHI
IUTSE CHCTEM LIEHTPAJIBHOTO OTOTUIEHUST MOTYT OBITH IONYIICHH K JUTMTEIbHOI SKCILTY-
arary nociie 1 sHBapsa 1998 r. TONBKO B TOM Cilyuae, eClIM OHHM CHAGXeHH 3HaKOM
CE, HareceHHe Koroporo npeaycMatpubaeT Jupektisa EC o koadduumente nomes-
HOTO ACUCTBUS U JEKJIapaliisi COOTBETCTBUSI.

Buodvt omonumeasnsix xomaioe

INpennucaHue O OTOMUTENBHBIM CHCTEMaM pasjiiMyaeT B COOTBETCTBUM ¢ JlHpeKTH-
Boit EC 06 oTONMUTENBHBIX KOTIAX TPY BUAA KOTJIOB;

— cmandapmubie omonumenvhbie Komavt (CpeIHsst IKCILTyaTalliOHHasT TeEMIEPaTy-
pa KoTla orpaHHYeHa KOHCTPYKIUEN 1 OCTAETCS MOCTOSTHHOM):

— Huskomemnepamypuvie Komabl (K HUM OTHOCSITCSI BCE KOTJIbI, KOTOPBIE
MMeIOT MapKHpPOBKY cooTBeTCTBUST EC 1Mo HU3KOTeMIePaTypHBIM KOTJIaM, a TakKke
HU3KOTEMIIEPATYPHBIE KOTJIbI C MHOTOCTYIIEHYATHIM WU BeccTyrmeHYaThiM pe-
ryJIHPOBAaHKHEM MOLIHOCTH TOPECHUS, KOTOPHIE COOTBETCTBYIOT TPCOOBAHHAM IO
KI1[l (ot 88 no 90% mo oTHowEHMIO K BeicHiel Teruore cropanus H ). Ilpo-
JOJIXUTENbHAS IKCIUIyaTalus Kotjia obecrieunBaeTcss KOHCTPYKTUMBHO TAKXE U
IJisi TeMnepatypbl o6patHoii Boabl 10 40°C n Huxke. K aTomy TNy OTHOCSITCS
TaKXe M BCe KOHJIEHCAllHOHHBIE IMPHUOOPEHI, IIe B KAYECTBE TOIJIMBA UCIIONb3Y~
ercg HedTh. Ilpeabiayiiee onpenaeieHnEe, COTTAaCHO repMaHCKOMY 3aKOHOIATE I b~
CTBY, KOrma HM3KOTEMIIEPaTypPHHIM KOTJIOM CUMTAalCsS KOTEJ ¢ HOMHUHAIbHOI
MomHOCTBIO @y, < 400 xBT ¢ perynupopaHueM TeMrepaTyphbl NOAAIOLICH /M-
HUM ot 75 1o 40°C, B 3aBUCMMOCTH OT TEMIIEPATyphl HapY}KHOTO BO3[yXa, WIIH
¢ MOCTOSIHHOI Temriepatypoli He bonee 55°C, ¢ 1 sinBaps 1998 r. HeaeHUCTBH-
TENBHO);

~ KOHOeHCayuonHble Komabt (3TN KOTIIbl CKOHCTPYUPOBAHBI TS SKCIUTYATALIMN TIPU
MOCTOSIHHOM KOHZeHcariy. OHU JOJIKHBI MMETH MapKHUPOBKY <«KOHIEHCAIMOHHBII
KOTEJI», CODIACHO JIEKJIAPAliyll COOTBETCTEHS).

Homunaavnan mowpocme do 400 kBm

C 1 sneapsn 1998 e. npu nHomunanvholl mowHocmu 00 400 kBm u ucnoavioeatuu
HCUOKO020 UMl 2a3006pA3HO20 MONAUBA PAPEUUCHI MOHMANC U YCMAHOBKA MOAbKO
HUSKOMeMHEpamypPpHoIX U KOHOCHCAUUOHHBIX Komaoe. Jluwb 6 UCKIHYUMEeAbHbIX
CYMAsx OONYCKaemes npuMeHeHue CmanOapmHblX KOMI06.

Homunaavnan MOouHocmb Komiaa

B mpenmucaruy yCTaHOBJIEHO, YTO HOMMHAIbHAST MOUIHOCTb KOTIIA HE JIOJIKHA OBITh
6oribliie pacyeTHOrO TerUionoTpebnenyist 3nanyisi, U3 obsi3areibHBIX pacueToOB HCKITFO-
YeHB HU3KOTEMIIEPATYPHBIC M KOHICHCAIMOHHbIE KOT/bl, a TAKXKE CHCTEMBbI C He-
CKOJIBKUMU KOTNaMHU.

JLnst XOUIbIX 3MaHU MOXHO OTKA3aThCsl OT pacyera TeronorpebreHns B ciydae
TMIPUMEHEHUSI KOT/Ia [{EHTPATM30BaHHOM CHCTEMbI OTOILICHUSI, HOMUHAJIbHAs] HaTrpy3-
Kka kKotoporo He npeswsimaer 70 Br Ha 1 m? mowanu 3manusi w100 Br/M? misg
TOJIE3HON TUIOINAIU 3NAHUS.

Ilpubaera

IlpnGaBka K HOMMHANBHOI TEIUTOBOH MOIUHOCTH Ha MONOTPEB TEXHUYECKON BOIBI
pa3peniaercs He O6ornee yeMm Ha 20 kBT.

2.2. Ilpednucariue no snepzocepezaiouum mpedo6aHUAM HA OMONUMENbHbIC
cucmeMbl 1 YCmpoICmea. UCHO.Ib3YIOUUE MEXHUHECKYI0 600y

Homunaavnas moupocme 6oaee 70 kBm

CuUcTeMBl LEHTPATbHOIO OTOTUIEHVST ¢ HOMMHANBHOI MOLIHOCTHIO bonee 70 kBT 10:1-
SKHBI UMETH O00PYA0BAHUE [T MHOTOCTYIIEHUATOrO WK O€CCTYTIEHYATOTO Peryjiipo-
BaHUST MOLLHOCTM TOTIKM, MO0 HEOOXOIMMO YCTAHABIMBATH HECKOJIBKO KOT/IOB CO
cITensIel cCUCTEMOI aBTOMATYECKOrO perymposaHusi. PaHee 310 TpeboBaHne OTHO-
CHIOCHh K CHUCTEMaM MOIHHOCTEIO Gonee 120 kBT.
W cKmoueHue cocTaBIsIOT KOHIEHCAIMOHHBIE U TBEPIOTOILUIMBHEIC KOTIbi.
Takske siBIsieTCs 06sI3aTEIBHBIM 0oGecrieueH e JIOMOTHUTEIBHBIMU YCTPOCTBAMMI.

Ilomepu npu s’xcnayamauuu

JLIst orpaHUyeHNs ¥ YMEHbLIEHWs! MOTEPb TEILIOTH NMPY SKCTUTYaTalini CUCTEMBbI LieH-
TPAILHOIO OTOILICHMSI ¢ HECKONMBPKUMH KOTSTaMWU HEOOXOOMMO YCTaHAaBIUBATH CIELM-
agpHOE 0GOpynoBaHME (CNEASLIMe CHCTEMbl ABTOMATHYECKOTO PETYITMPOBAHNS KOT:ia).

OcHallieH1e 10NOJIHUTEJIbHLIMY YCTPOHCTBAMHU SIBJISIETCS 00A3aTeIbHBIM U LIS
KOTJIOB, KOTOPBIE OLLIN NPOU3BEACHH IO OKTA6pst 1978 T.

Ymenvuenue menaonomepo

Ans yMeHbLIEHNsT TEILIONOTeph B TPYOOIPOBONAX W apMaType HeOSXOIMMO Hpume-
HSTb Teronsonaluo. B Tabn. 2.3 npuBeieHsl MUHUMATbHBIE 3HAYCHHST TOJLLMHBI
TCILIOM3OTSIIIUOHHOTO CI1OS1.

Tatmma 2.3. MuHUMAaIBHAs TOJILKMHA TETUIOU30NSIIIMOHHOTO ciios [2.2]

HomuHanbHbIi BHyTpeHHMﬁ AvameTp MuHuManbHas TonwMWHa TennoH3oNAYHOHHOIO

Tpy6onpoeoaa/apmarypbi cnos, ¢ yuetom u3 4 = 0,035 Br/m- K

Jo 20 mm 20 MM

Ot 22 po 35 mm 30 mm

Ot 40 no 100 mm paBHas HOMWHa/IbHOMY AnameTpy

Bonee 100 mm 100 mm

Tpybonpoeoapl U apMaTypa B CTeHax 1/2 TonWmHbI CNIOA U3ONSILMK, NPUBEIEHHOTO Bbille

M MOTONOYHBIX NEPEKPbITUAX, B 30HAX
nepeceuyeHus M coefuHeHus Tpybonpo-
BOJIOB, MPH LIEHTPa/bHOM pacnpeaenurene
TpyOONPOBOAHON CETH, MOAK/IIOHEHNH
HarpeBaTe/lbHbix NpHEopoB COLLEeH J/IMHON
He 6onee 8 M (noparowimii + obpaTHbIN)

JlaHHEBIE TpeBGOBaHMA HE OTHOCATCS K TPyOONpOBOIaM CHCTEM IIEHTPATBHOIO OTO-
IUIEHUST. DTH 3HAYeHMUsT JOJKHBL COOMIONaThCs IS TPyOOIPOBONOB B OTATIMBACMBIX
MOMEILIEHUSX, TIPeIHA3HAYEHHBIX TS [UTHTETbHOIO MPeOhIBAHMs JIIOIEH, €C.TH TTOJb30-
BaTelb BIMsieT Ha TEIUI00TAayy TpyOOIpOBOIOB € TOMOLIBIO OJIOKUPYIOLLHUX YCTPOHCTB
¥ TIPH 3TOM TEMJIOOTAaYa HE BJIMSET Ha Pery;iMpoBaHUe TEMIICPATYPBL

Takue xe npasuia NEACTBUTEIBHBI JUIST TPYOOIPOBOIOB, IIPOJIOKEHHBIX B CTEHAX
WM [ePEKPHITHSAX MEXTY OIVHAKOBO OTAIUIMBAEMBIMM TTOMCIHEHUSIMHU.

Ob6opydosanue 047 pezyaupoeanus u ynpaeieHus

Jist obecrieveHysT MEpONPUATHI 1O COKPALLEHHUIO HOTPEONICHUS TOIITHBA U JOCTHXKE-
HUS COOTBETCTBYIOIIErO TENIONOTpeGIeHNsI B OyIylIeM CHCTEMBI LICHTPATBHOIO OTO-
MUICHUS JOJDKHBL GYAyT UMETh cliedyiolee obopynoBaHie IJIsi PEryIMpOBaHusT U YyII-
paBICHUS:

23902



@2 TInaea 9. Cucmembi 600aHO20 omonaeHus

9.2.3.3. Yempoiicmea pezgyaupoeanus u 02panu4eHus memnepamypul
013 omonumenvHoeo 06opydoeanus, pabomarouje2o
Ha meepdom monauee

Bce TBEpHOTOILIMBHEIE TEIUIOTEHEPATOPH! B 3aXPHITHIX CUCTEMAX JIOJDKHBI UMETH JIO-
HOJIHUTEIbHOE 0B0pyaoBaHue JUII obecTiedeHMs ORICTPOTO OTKITIOYEHUS.

Tepmuuecrkan 3quuma nymem dobaesenun xX0100HOU 6006 NPU HROMURAABHOU
meno6oii mowrocmu do 100 xkBm

Pezyaamop nodauu eo30yxa, Reobxo0umozo 041 20perun
JHonoanumeavroe eenmuanyuonnioe obopydoeanue

JUta TeruroreHepaTopos MOLIHOCTHIO 1o 100 KB npuMeHsoT 3a1UTy MyTeM nodasie-
HM xonomHoi Boisl. Mogaua XonomHON BOXBI OEHCTBYET KaK IMPENOXPAHMTENbHBIN
TeMIIEpaTypHbI OrpaHIIATETb M OTKPBIBACTCS] MPU MIPEBBIIIEHUY AOMYCTUMOM TeM-
repaTyphl mojamonieil JMHuM (KoTopas paBHa TeMIIEpaType BOIBI B KOTJE), PaBHOM
95°C, Ho He Gonee 100°C. [lobaBnasieMasi XOJI0MHAs BONA NOMXHA UMETb MUHHWMAJIb-
Hoe narieHue 2 Gap. B xauecTBe perysiTopa TeMHepaTyphl B KOTIE CILyXKUT PETYIISITOD
HOJaYy BO3NyXa IUTA TOPEHMS, KOTOPBIH NOJDKeH 00eCreYnTh TeMIIepaTypy B nonaro-
weit ey He 6onee 90°C. B ra3ooTBomAinMX TYTSIX HEOOXOOMMO YCTaHaBIMBATDH
JOTIOJIHUTENbHOE BEHTWISALIMOHHOE 060pyIOoBaHUE, KOTOPOE MO3BOJIUT M30€XATh Cy-
HIECTBEHHOTO MpEBHIIICHHs 330aHHOFO pacxona TATH.

Tepmopezyaupyrouee npedoxpanumeisioe obopydosanue 018 omeoda
menaomot 043 ycmarnosox mounocmoro 6oaee 100 xBm

Copazmeproe pezyruposanue

Jlna TeruioreHepaTopoB MOIHHOCTBIO Gosice 100 kBT mpuMeHSIOT TepMOpery/ipyo-
miee o0OpynoOBaHKWe UL OTBOJA TEIUIOTHl, KOTOpOE MPH ONpPENEACHHON TeMrieparype
obecrieyuBaeT Oe3onacHsi OTBOX HM3OMITOYHOM TEIUTOThL. OTHOBPEMEHHO HOJIKHO
HPMMEHATHCA COPa3MEPHOE PeryIMPOBaHKe pacxona TOILTMBA U Bo3ayxa. B razoorso-
JSALMX TYTSIX TaKKe HeOOXOMMMO YCTAHABIMBATH HOTOJHUTENEHOE BEHTHISILIHOHHOE
obopynoBaHueE.

9.2.3.4. Yempoiicmea 3auumbsl om npeebiteHus 0onycmumozo 0aeneHus
Ilpedoxparumenvroiii Kaanan

Kaxnawiin TerioreHeparop B cootserctsum ¢ TRD 721 (Texnuueckue mpasuia Uit
ApOBHIX KOTJIOB) OJUKEH OBITH 00OPYIROBaH NPeOXPAHHTEIBHBIM KJIallaHOM Ha CITy-
yail TIPeBBIIIICHUS OOMyCTUMOrO faBneHusA. ITpu sTOM OMH TEIUIOreHepaTop MOXET
UMETh MAKCHMYM TPH TIpENOXPAaHUTETbHBIX KilanaHa. OHM TOIKHBL ObITh YCTAHOBIIE-
HBI B JIETKOJOCTYITHOM MECTE, a TaKKe B HAMBRICLICH TOYKE TEIDIOreHEpaTopa WiM B
HENOCPEACTBEHHOI GM30CTH OT HOAAoLIEro Tpybornposoa.

Tenaozenepamopvi ¢ npunyoumenvHoli yupryasyueis

s TernoreHepaTopos ¢ APUHYANTENLHON HUPKYJISUME TEIIOHOCUTENS [IpENoxXpa-
HUTEbHBIN KJlanaH JO/DKEeH YCTAHABIMBATHECA B HEMOCPEICTBEHHOM OJIM30CTH OT T10-
Jaroniero Tpybolposona.

Temoeenepamop KOCBEHHO020 Hacpesa

14 TennoreHepaTopoB KOCBEHHOTO Harpeba IpeROXpaHUuTENbHBI KilaraH, KOTOPEIi
NperHa3ZHAYEH TOJIBKO AT OTBOAA M3JIMLIHETO 0GbeMa BObI BCIEACTEHE e€ OOBeMHO-
IO pacuUIMpeHus, TAKXKe BCTPaMBAETCA B OOpaTHEIH TPYOOIIPOBOL.

9.2, Texnuueckue mpebosarus no Gesonacnocmu cozaacho DIN 4751 |6§)§>

&5

Ilpedoxpanumenvroie KAananbl ¢ NPYyICUHO

JI1s cuCTeM OTOIUIEHHUS C TErUIoBoi MouHocTHo 1o 1000 kBT 1 nonyctuMeiM nasne-
HUeM He bonee 2,5 Gap, Kak NMpaBiuio, MPUMEHSIOT [IpENOXPaHUTE/IbHBIE KIIalaHbl €
HarpyX€HHOH NpyXWHO# (MeMOpaHHEIE), B KOTOPHIX HABJICHUIO pabodyei cpesl npo-
TUBOIEHCTBYET CIUIA CKATOM TPYXKHHBL.

Tloanonodsemnvte npedoxpanumentsrole KAGnano!

ITpu Teropo#t MourHOCTH Gonee 1000 kBt wim masnenun Gonee 2,5 6ap npeumylue-
CTBEHHO MCHOJBL3YIOT NOJHOMOTBbEMHEIE TIPENOXPAHHUTEIILHBIC KilamaHbl.

Maxcumaavnoe pabouee daeaenue

MaxkcumansHoe paGodee HaBNEHUE ONPEACTSIETCS Ha OCHOBAHHMN MAKCHMAIBHOTO JIaBjie-
HUsI cpabaThIBAHMs K/aNaHa 3a BHYETOM Jlannenus, pasHoro 0,5 6ap. OOpIYHO namieH#He
cpabaTeIBAaHMA YCTAHARIMBAETCS B Tipefienax ot 2,5 no 3 Gap. Ecym neobxonumo Gosee
BEICOKOE pabouee HaBlIeHHe, HAaTIpUMep, [T BEICOTHBIX 30aHwi, TO BCe COCTABHBIC YacTH
CHCTEMBI JOJDKHBI OBITh HACTPOEHH Ha GoJiee BHICOKOE NiaB/ieHIe CpabaThiBaHus.

IlaBneHue cpabaTsiBaHms W obllee CONPOTHRIEHNE CHCTEMEI HOJDKHEL ObITh pac-
CUMTaHb! OTHOCUTEILHO TEIUIOTH KOHAEGHCAIMM NMapoB TIPU AaBieHuM cpabaThiBaHud
TIPENOXPAHUTENBHOFO KJTANAHA TaKUM 00pa3oM, YTOOBI MOTOK HACHIEHHOTO T1apa,
COOTBETCTBYIOLIME HOMMHANLHON TETDIOBOM MOILHOCTH TEIUIOTEHEpaTopa, MOr GHITh
oTBeneH 6e3 OMacHOro NMPEBBILIEHUS pabodero NaBleHuUs.

Yemanoexa

Kaxaplii IpefoXpaHUTEIbHbIH KIIartaH JOJDKEH ObITh YCTAHOBIEH BEPTHKANILHO, HMETh
TIPUTOYHLI TpyBorposon MinHOM He Gonee 1 M, a Takxe COOCTBEHHBIH MPOLYBOY-
HBI TpyGonposon. [Ipy m3mMeHeHWH IUMHEI TpeOYyIOTCH COOTBETCTBYIOLIWE HCIbITA-
HHUSA KOHCTPYKIIMH TIPEAOXPaHUTENILHOIO KiiariaHa.

TpyGonpoBoIH He JOJDKHLI UIMETh IPSI3EYIIOBUTENEH, H3OTHYTBIX YYACTKOB H T.1.,
a TAKXKE CYXCHHI NMOMNEPEYHOro CEYEH s WIH 3aNOPHOTo o6opyoBaHus (B TOM YUCTE
W TIPeJOXpaHMTENILHOro). Pamiyc n3rnba NpH TiepeMeHe HamnpaBleHus IODKeH ObITh
pases R = 1,5 - DN.

Ilpodyeounsiii mpy6onpoeod

TponyBousbie TpyGOMPOBOIE HEOOXOAHMO 3aILMILATE OT 3aMOPAKHBAHUA W ITPOKJIA-
JBIBATH OT MPEIOXPAHUTENBHOIO KIAiaHa ¢ YKIOHOM B CTOPOHY CTOYHOTO OTBEPCTHSL.
CTO4YHOE OTBEPCTHE HEOOXOIMMMO pacrioNiarath TaKMM 00pa3oM, 4TOOBI BBIXOZSLUAA
cpeda oTBomuiach Ge30MacHO W HajexHo. MIHIMaibHOe nonepeyHoe CeYeHNe 1Ipo-
JYBOYHOTO TPYOOMNPOBOJIA JOJDKHO COOTBETCTBOBATH NONEPEYHOMY CEYCHHIO NPENoX-
paHMUTENIHHOTO KJIamaHa.

PasMepH! NpeJOXpaHUTeNbHEIX KJIaHaHOB, 4. TAKXKe MPUTOYHAIX U IIPORYBOYHBIX
tpySonposonos yctanoBieHbl B DIN 4751 gacts 2.

Tenaozenepamopvt mougnocmolo 6oaee 350 kBm

JUist TeIUIOreHepaTopoB MOIIHOCTHIO Gonee 350 KBT B HENOCPENCTBEHHOM GIU30CTH
OT KAXKAOTO TPeIOXPAHHTELHOIO KiariaHa HeoOXOAMMO pa3Meniarb pe3¢pByap Ui
cbpoca masneHHs. OH NO/DKeH OBITh pacCUMTaH Ha MMHHMaibHOE HaBnieHue 2 6ap.
[MponysoyHble TPYGOMPOBOAB! WM TPYOOIIPOBOIL OT pe3epByapa /IS YMEHLIIEHHS
JABIEHUS JOJDKHBLI OBITh BHIBEAECHB! HapyXYy.

Ocobennocmu meniozenepamopoé KoCGeRH0Z0 Hazpesa

JIis TeTUIOTeHepaToOpOB KOCBEHHOTO HAarpeBa, TeMIIEpaTypa TETUTOHOCHTENSE B KOTO-
PHIX MEHbIIIEe WIM paBHa TeMIepaType BOBI IPH JABJIEHWH HACHILICHHOTO napa, co-
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— aBTOMAaTHYeCKOe OOOPYJIOBAHME IUIS YMEHBIICHHsS M OTKITIOYCHHS TeTUTOIoC-
TYTUICHMSI, & TAKXKE 3JIEKTPUYECKHE NPUOOPE!, HACTPOCHHbIE HA OMpPE/IECHHBII napa-
METp — meMHepamypy Hapy#cHo2o 6030yxa, epems,

— aBTOMaTUYeCKOe OBOPYIOBAHWE JUISL PErYJIMPOBAHUS TeMIlepaTyphl BO3IyXa B
TIOMCUICHHH — GeHMUAU-MEPMOCIAMDI.

Lupxyaayuonnvie nacocet

Bce LUMPKyJSIHOHHBIE HACOCH HA OTOMMTENBHBIX YCTPOMCTBAX MOI[HOCTHIO
Gonee 50 kBT momKHBL MMETH HE MEHEE TpeX CTYNEHEH PeryJMpOBaHUS, a HpH
HAJIUYHHU HECKOJIBKHX OTOMHTENIHFHBIX KOHTYPOB — BO3MOXHOCTH PEryIIHPOBAHMS
HauMHas ¢ 3 KBT /U1 KaXI0ro OTOMHUTENILHOr0 KOHTYDA.

HeobxommmocTs CnenuanbHoro peryMpoBalusl g HeGoNbLIMX OTIETbHEIX TT0-
MeUIeHH#i, OMOB Ha OJIHY M JIB€ CEMBH, KOTOPOe OBbUIO MPELyCMOTPEHO B TIPEIbILY-
11eM TIPenMMUCaHuM, TEeph OTIANACT.

Yempoiicmea 0aa nazpeea mexnuweckoii 600v!

Jlis yCTpOMCTB HarpeBa TEXHHYECKOH BOJABI JCHCTBUTENBHBI Te Xe TPEGOBAHMA B
OTHOIIIEeHHM YMEHBLIECHHS! MOTePh TEIUIOTH TIPY 3KCIUIYATALIKH, T.€. HUPKYJIAIMOH-
HBIC HACOCH! M 3IEKTPHYECKIE OTOIUTENbHBIE MPHOOPE! JOLKHE! 6LITH 060pYOBa-
HBI AaBTOMAaTHYECKUMH PEryaaTOpaMK B 3aBUCHUMOCTH OT BPEMEHH H/IIH TeMIIepa-
TYPHI BOMBL

Tpybonposoap! Anst Terioi BOABl ¥ LUPKYJIALMOHHBIE TPYSOIPOBOIB! JIOJDKHEI
HMEThb TETUTOH3OJIANMIO TTO AHATOTHH ¢ TPYOONpPOBOAAMH OTOTUICHUSL.

Tpybonpoeodvt das menaoii 6006t u YUPKYAALUORNBIE MPYGONPOEObI

M TpyGONpOBONOB C TEIUION BOHOM AuameTpoM j1o 20 MM, KOTOPHIE He MOMKIIOYE-
HBl B HUPKYISLIMOHHBI KOHTYD, MOXHO HE YYMTHIBATh TPeGOBAHMS 10 MPOKIIANKE
M3OJSIIMOHHOYO CJIOSI, B CIIy4yde €CJIM UX BHIIOJHEHHE TPeOyeT CIMIIKOM BBICOKMX
3aTpar.

Temnepamypa mexnuueckoii 600bt

Temriepatypa TexHM4ECKOil BOIBl NPH HOPMAIBHON 3KCTUIyaTALMK JOJDKHA OrPaHH-
YMBATBECST € MOMOIIBIO aBTOMAaTHYECKOro 00OPYZIOBAHMA M HE TIpeBHIATE 60°C,

Eciu npuMensiercs Texunyeckast gesuHdexims (Harpes 10 70°C), To Heo6X0mH-
MO FPEIyCMOTPETE COOTBETCTBYIOlee OOOpyldoBaHWe (HaNpUMep, CMECHTENE) IUIA
00eCredeHHsI 3allUTHl OT OXOra Iopsiueii XWIKOCTHIO.

2.3. Nepsoe pacnopsxexue 0 BBeaeHun PenepanbHOro
3aKOHa o 3awMTe OT BpenHbiX BbiOpocos

Ma.vie monounsie ycmanoexu

Iist pernamMeHTany COOpYXXeHHs, XapaKTepHCTHK M 9KCIUTYaTalluH TOMOYHBIX YCT-
poiicts B I'epmanuu B 1988 r. [2.3] 6bu10 M3nano IMepBoe pacriopsokeHMe O BBEICHHH
DejiepaTbHOro 3aKOHa 110 3aMTE OT BPEOHBIX BEIOPOCOB, COIEpXKALLee TIpeANMHCaH e
O MaJIbIX TOMOYHBIX YCTAHOBKAX. 3aTeM OHO ObUTO repepaboTaHo M BCTYNHIO B CHITY
B YXeCTO4YeHHOM BHzae ¢ 1996 r. [2.4].

QeepanbHBIA 32KOH MO 3alUMTe OT BPEIHbIX BHIGPOCOB B arMocdepy OTHOCHTCS
K CJIEIYIOUIM TOTIOYHBIM YCTAHOBKAM:

~ TBEPAOTOIUTMBHBIE, C MOLIHOCTHIO Tonku MeHee 1| MBrT;

— XHWIKOTOIJIHBHEIE, ¢ MOLUIHOCTBIO TOIIKH MeHee 5 MBr;

~ ra30TOIUIMBHBIE, C MOHIHOCTHIO TONKHU MeHee 10 MBr.

2.3. Ilepsoe pacnopsixcerue o egedenuy Dedepaivrozo 3aK0HA ho 3auume 3\5)
oM 8pedHbIX 6bIOPOCO6

OcHosibte noHaMuUA

B ®enepalbHOM 32KOHE 110 3aIMTE OT BPEIHBIX BHIOPOCOB YCTAHOBIICHBI ONPENETe-
HUsSI OCHOBHBIX TOHSATHI, PErNIAMECHTHPOBAaHB MPUMEHSEMBIC MaTCPUabl, PEXHMBI
3KCIUIyATALIMK TOTIOK M OTBEACHUE OTpabOTaHHBIX rasos.

ITomepu menaomer ¢ ompabomarnubimMu 2a3aMu

PasHOCTE MEXIY CONEPXAHMEM TEIUIOTHL B OTPabOTAHHEIX ra3ax U JyTheBOM BO3-
IyXe 10 OTHOLLIEHUIO K TeIUToTe CropaHust TOTTHBA.

Kosgpuyuenm nonesmnoeo deiicmeus )

OTHOLIEHHE KOJMYECTBA MONIE3HO 3aTpayeHHOH TeNIOTH K KOJMYeCTBY TEIIo-
Thl, TIOJYYEHHOM TIPH CXXWUTaHHHU TOTUIMBA.

Busanrenmuoe omonaenue

OroruieHue, pH KOTOPOM Fa3oBbie U He(TSIHBIE KOTIbL HCTIONB3YIOTCS COBMECT-
HO C TeIUIOBBIM HACOCOM WM COJTHEYHBIM KOJUIEKTOPOM, MPH 3TOM TEIUIOBOH HACOC H
KOJUIEKTOP CJIYXaT He TOJBKO IS MOJO0rPeBa TEXHMYCCKOH BOIBI.

Konodencayuonnuii npubop

TeruoreHepaTop, B KOTOPOM UCIIONB3YETCsE TETUTOTA, BBIUIEHSIOIAACS MPH KOH-
JIEHCATIMY BOLAHBIX HApOB B3 OTPabOOTAaHHDBIX ra30B.

Hegpmanvie depusamu: )

TyroIuaBKyie OpraHHYeCKUe BELIeCTBA, KOTOPHE OCEIAIOT Ha (HIBTPOBATLHOK
6yMare IipH ONpeleseHHH ToKa3aTelist IBIMHOCTH.

Hoxazameny ObimHocmu )

[Mokasatens MOYEPHEHHs], KOTOPOE OCTABIAIOT Ha (PUIBTPOBAILHON OyMare 3ar-
PA3HEHMSA, HaXOISIMecsi B OTpabOTaHHBIX ra3ax.

Tonaueo

KameHHBIi YTOIb U €ro KOKCHI;

Oyphlit YTONb K €ro KOKCHI,

Topd;

JIPEBECHLII YTOJb; )

HATypaJbHAd JpeBecHHa (IpoBa: MONeHbS BMECTE ¢ KOPOH, LIeNa, a TAKXe XBO-

pPOCT H IUHIIKH);

¢aHepa, CTPYXeYHBIE ¥ BOJOKHUCTHIE TUIMTHI WM HHAsA KJieeBasd IPEBECHHA, €CTH
OHa He COICPXHT 3ALUVIIIAICIIHX JPeBECHHY CPEICTB M MOKPHITHIL M3 TATOTCHOPTaHH-
YECKUX COCIIMHCHMUIL,

COJIOMA WY [TOAOOHBIE PAaCTUTEIIbHEIE MaTepHabL;

IPEBECHBINA YTONB ST TPUIIS,

MPECCOBAHHBIE OTXO/B! JIPEBECHHBL OPUKETHI, WK IPaHyJbl, MU JIPYTHE Tpec-
COBaHHbIE M3NEAUS U3 HATYPATBHON ApEBECHHBl PaBHOLICHHOIO KayeCTBa,

gedrenponykTel EL; )

a3 W3 MyHHLMNATHEHOIO ra30CHAGKEHNS, TIPUPOIHBIA MM CKIKEHHBIH a3, Bo-
aopon;

ra3, BBIIETSIONMHCS B ITPOLECCe OYHCTKU CTOYHBIX BOZ.

Codepwcanue cepbt
JList BoeX BHMIOB YISl COEPXaHMe cepbl OrpaHudmBaeTcs o 1% maccoBoi oy mc-
XOIHOTO BelrecTsa. JipeBechna JO/KHA OBITH CYXOH.

Teepdomonauensie monxu 0o 15 kBm

JI1s1 TOTIOYHBIX YCTPOICTB HA TBEPAOM TOILTHBE MOIIHOCTBIO MCHEE 15 xBr pasperie-
HO TPUMEHATb KaMEHHBIH MM OYpBIH Yroiflb U MX KOKCHI, Topth WM HATYPaIbHYIO

JIPEBECHHY.
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OTBETCTBYIOLIETO JARIEHMIO CpabarbiBaHMs, TIPENOXPaHMTENbHbIE KialaHbl HeoOXo-
JMMO PAacCYUTHIBATE TOJBKO IUIST OTBEIEHHS M3/HMIIHENO OObeMa BOMIBI, BOSHHKAIOLIE-
IO NpU e HATpEeBaHUM.

Ozpanuuument 0aeieHuA

Kaxpiii TeruioreHepaTop MOIHOCTHIO Gosee 350 kBT win nMerolumit paboyee napie-
HUe, HE TIpeBbILIalolee 3 6ap, NO/IKEH ObITh 0OOPYIOBaH OTPaHUYUTEINIEM NABJIEHUS.
DTOT OrpaHHUMTE b JTOJDKEH MPEPHIBATL HATPEB MM NOa4y TOIUIMBA TIPH TIpeBhILIE-
Hup pabodero JaBIeHHs B TETLUIONEHEPATOpe, & Takke MPH NPeKPalleHUH MOCTyILIe-
HMSi JHEPIrUM M GIOKMpOBaTh CHCTEMY NMPOTHB NOBTOPHOTO BKIOYEHMs. HacTpoiky
HEOBXOIMMO MPOM3BOIUTL TAKMM 006pa3oM, YTOOH! naBieHne cpabaThiBaHMs! OrpaHd-
quTens NanieHKUs] GBUTO MEHbIIE, YeM Y MPENOXPaHUTETbHOTO KilanaHa. [l teruore-
HEPATOpPOB KOCBEHHOTO HArpeBa NMPUMEHEHHE OrpaHHYMTE)sl HAaBJICHHS HE ABIAETCA
obOsI3aTeTbHEM. B nIpHCcOeuHHUTENBHOM TPYOOIPOBOAE OrpaHUIMTe)d JAaBICHUS He-
06XOOUMO YCTAHABIUBATH NPEIBAPUTENHHO TPOBEPEHHbIH 3AIIOPHBIA BEHTHIB, & TaK-
€ BEHTHJIb JIJIsI HArOJTHEHUSI W CJIMBA.

9.2.3.5. Yempoiicmea 3auumel npu HeGOCMAMOMHOM Koau4ecmee 600bl

Bce OTONMUTENbHBIE CHCTEMBI, paboTAONHE ¢ HENOCPEACTBEHHBIM HCIOIL30BAaHHEM
[UTAMEHH, HEOOXOOMMO OGOpYAOBaTh CHElMaIbHBIM YCTPOMCTBOM sl 3alTUTHI OT
meperpesa IpH HeIOCTATOYHOM KOJMYECTBE BOIBL WUIM TIPH HENOCTATOYHOM MOTOKE
HAaIpEBAEMOM BOOHL. DTO YCTPOMCTBO TIPH HEOOXONMMOCTH JIOJKHO BBIKITIOYHTE CHC-
TeMy WIH NEpEKPHITh NOCTYIUIEHHE TOTUIMBA M OJIOKUPOBaTh CHCTEMY MPOTHB CaMo-
CTOSATENIEHOTO BKJTIOUEHUS.

Ozpanuuumenv nomoxa

J11s KOIJIOB C MIPUHYIMTENBHOM IUPKYIISILIMEH MPUMEHSETCA OFPaHUUYMTENb ITOTOKA,
KOTOpBIil pearupyer Ha CHIKEHHE 00beMa MOTOKa HarpeBaeMoi BOIBI HHXE HE0OX0-
muMoTo. BeTpauBaHHe Takoro yCTpoiCTBa MPOM3BORMTCS B 0OpaTHOM TpyGompoBone
B HENOCPENCTBEHHOM OJIM30CTH OT TEILIOreHEepaTopa.

O:zpanunumeav yposHa 600bi

JI51s1 yCTAHOBOK C €CTeCTBEHHOM IMPKYJSIHeil IPUMEHSETCH OrpaHuYMTeNs YPOBHA
porbl. OH pearupyer Ha CHYKEHHE YPOBHS HarpeBaeMONi BOMIbI B OTOIMMTENIFHOM yCTa-
HOBKE HUXE 33JaHHOIO.

It yCTaHOBOK MOMIHOCTRIO 10 350 KBT 3aliuTHOE YCTPOICTBO HA CydYai Hemo-
CTATOYHOro KOJMYECTBA BOIBI MOXHO HE IPUMEHSITh, €CIIV C IOMOIIBIO IPYTHUX YCT-
POICTB, HAMPUMED OrPAHUYMTENS MUHMMAIPHOTO JABIEHUS WM JATIMKa Pacxorna,
6yner obecriedyeHa HAaAEXKHAs 3alUTa OT HETOIMMyCTHMOIO HEPErpesa BONEL

9.2.3.6. Obopydosanue 015 KoMReHCcayuy yeeauueHnus obsema 600bi

Bce oTonmUTeNbHBIE YCTAHOBKY [OIXHBI ObITH COENHHEHB! ¢ HOMOIBIO TPYOOIPOBO-
JIOB € OIHUM HJIH HECKOIBKUMY PaCUIMPHTENbHBIME OakaMu. JIomycTHMO K OZHOMY
pacLIMpHTENbHOMY 6aKy MONCOSANHSTh HECKOJIBKO YCTAHOBOK.

Tpybonposoosl, coedunarougie cucmemy ¢ pacliupumeIsHbim 6axom

Tpy6bonpoBons!, BEAYLIME K PaCUMPUTETEHOMY 6aKy, JOIDKHEL ObITh PACCYMTAHbL Ta-
KM 00pa3oM, YToOH MX CONPOTHBIEHHE TOTOKY IPH MakCHUMAIBHOHN TeMIlepatype
NOHAaoUielf JTMHHMHM BBI3LIBAIIO TONBKO HE3HAYUTEIHHOE ITOBBILICHHE HABICHUS, Ha
KOTOpoe 6Bl He CMOT pearvpoBarth OrpaHWYUTENlh NABICHMS W IMTPEIOXPAHUTEIIbHbII
KmanaH. Pacyer ceyeHuii TpyGONPOBOIOB MOXHO HE BHIITOJIHATH, €CIH MOABOIAIUHI
TPYGOTIPOBO YIOBIETBOPSIET CIEOYIOIMM YCIIOBIAM:

9.2. Texnuneckue mpeboeanus no 6esonacrocmu cozaacho DIN 4751 I@

d_ = 12 MM — mipu MouHocTH o 20 kBr;

d_ = 20 MM — npu MowHocTH A0 350 kBr.

OCHOBO# IUIsT OTIpENEIJIEHUS pa3MepoB 0aka SIBISAETCS U3MEHEHUE 00beMa OTHOTO
JMTpa BOIBl Ha OOMH KBT HOMHHANIBHOI TEeIUIOBOII MOLIHOCTH.

Obopydoeanue 041 0zpanutenusn u NoOOCPICAHUA 0QBACHUR

OOyCJIORIEHHOE HarpeBaHHWEM BOIBl U3MEHEHHE e 0ObheMa, KakK TpaBHIO, KOMIEH-
cHpyeTcs ¢ IOMOLIBI0 CIELMATBHOTO OGOpYIOBaHUS Ui OrpaHMYCHUS [aBICHUSA,
KOTOpOE AOIDKHO obecrieunBarh paboyee HaBieHre OTOITUTENILHOM CHCcTeMbl. B coor-
BerctBuM ¢ DIN 4751 yacTh 2 pa3nmMyaiot:

— MeMOpaHHBIe pacumpurenbHeie 6aku (MPB) ¢ razosoit rmomyukoi;

— 3aKpeIThie pacimpuTenbHble 6aku (3PB) ¢ peryupoBanueM HaBleHNs, TeHe-
PaTopoM HARIEHHUS M IPEIOXPAHHUTEIIBHBIM KJIATIAHOM,

— ©e3HaniopHble (OTKpPEITEIE) paclmpuTeasHbie 0aku (OPB) ¢ perymipoBaHueM
IaBIECHHUS. ¥ HACOCOM JUl MOMICPXKAaHUS [aBICHUS;

— 3aKphITHIe pactiuputenbhsbie 6aku (3PB) ¢ perynmuposaHueM ob6beMa Tocpe-
CTBOM M3MEHEHHS JaBIEHHA rasa B CriellHajibHOM Ia30CoAepXKalieM ycrpoiicrae (Ga-
JIOH C a30TOM).

Pacuiupumeavnvie 6axu

PaciimpurebHele 6aKid NODKHBI HIMETH BO3MOXKHOCTE TIPHHSITh H3OBITOYHEIH O00BeM
BOIBI, BOHMKAIOIIWI NMpU HarpeBaHUWH. Bo3ayliHyio 1 rasoByio KAMEpH! B pacHIMpH-
TEJILHOM 0aKe HeOOXOIHMMO PaCCUHTHIBATE B cOOTBETCTBHYM ¢ DIN 4807 yacts 2 (Baku
PaCUIMPUTENIHHBIE OTKPBITHIE M 3aKPBITHIE [T OTOIMTELHBIX YCTaHOBOK). [1pn aToM
pa3sMep Oaka BEIOMpaeTcst TakuM obpa3zoM, YToOBL

— paboyee napjieHHE B BRICHIEH TOYKe CHCTEME! OBUIO BEINIE, YEM COOTBETCTBYIO-
Liee JOIMYCTHMOM TeMIIEpaType B NMOAAIOLIEH JIMHWM JaBli€HHe HACBHIILIEHHOTO Iapa,
WM KaK MUHMMYM COOTBETCTBOBAIO atMOChepHOMY HaBICHUIO,

— paboyee napleHWE Ha IIPHTOYHON CTOPOHE LIMPKYISIIMOHHOTO Hacoca OBUIO
BBILIE, YeM TpebyeTcss MpH JOIMYCTUMOH TeMIIeparype B MOAIONIEH TMHUY;

— pafouee napieHye B TEIUIOTEHEPATOPE HE NOCTUTANO NaBiieHHs cpabaThiBaHUA
OTrpaHMYMTENS JABIEHUS WM TPENOXPAaHWUTETbHOTO KJIAIAaHa,

ITapoBas kaMepa paciuvpuTebHOrO 6aka 6e3 MeMOpaHb! JOXKHa HMETh 00opy-
JIOBaHHWE U BRITYCKA Bo3myxa. Jlisi BOISHOM KaMephl HODKHA ObITh ITpenycMOTpeHa
BO3MOXHOCTh CIMBa Bombl. s paciMpuTeIbHBIX 6aKOB HEOOXONUMO YyCTaHaRIMBATh
3aMOPHYIO apMartypy, KOTopas NepeKphbiBaeT UX OT CUCTEMBI OTOIUIEHUS, MpPH 3TOM
3aropHas apMaTypa JOJDKHA MMeThb COOTBETCTBYIOLIYIO 3allUTY.

Maxcumarvnan memnepamypa 043 MEMOPaHHBIX pacuiupumetvivix 6aKoe

MembpaHHble pacuiMpuTeIbHble 0AKM JOIDKHBI OBITh PACHOJIOXEHB! TAKMM 00pazoM,
yTOOH! TpebyeMas MaKCUMAaNbHast TeMAeparypa JUIg JUTUTEIbHOTO HEPHUONA COCTARIS-
na MakcumyM 70°C; paspeniaeTcsi KpaTKOBPEMEHHOE IPEBHIILICHUE TeMIlepaTyph!.
ITosToMy 6aKy TAKOTO THIIA YCTAHABIMBAIOT B OOpaTHOM JIMHUM.

3akpHITHE pacHIMpUTENHHbIE Gaku, HonycTiMoe pafouee naBiieHUE B KOTOPHIX
HIDKE, yeM MaKCHMalibHOe pafoyee napieHue Haubolee ylaleHHOIo yCTpPOMCTBa, M
He HMEIOIIHE NapoBOH IOAYIKH (KaMepnl) Ui ITOIIepXKaHUs HABICHUS, JOJIKHBI
HMEeTh MPENOXPAHHUTEILHEI KJlalaH.,

9.2.3.7. Pacuem membpanHozo pacuupumensHozo baka

Il onpeneneHus yBenHYCHHS oOBeMa BOAB AEHCTBYIOT T€ XE€ 3aBHCHMOCTH,
YTO M JUIsI pacyeTa pacHIHPHTENBHBIX 6aKOB, PAaCHONOXECHHBIX CBEPXY (CM. pas-
nen 9.2.2).
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JUts ornpeneneHns HOMMHATHHOTO 06beMa Oaka, T.e. CyMMapHOro obbeMa napa
BOIb!, HEOBXOIMMO ONpeNeNIUTh COOTHOUIEHUE NaBIeHHIA.

Ilpedeapumenvnoe Oasienue p,

VicxonHo# TOYKOH SIBNAETCS IIPENBapHTEIbHOE NABTEHHE P, B PaCUIMPHTETLHOM bake.
OHO OIpeNeNseTcs Ha OCHOBE CTaTHYECKOTO NABJICHMS B CUCTEME, BKIIIOYas JaBlie-
Hue rapa p,, .. CTaTiyeckoe JaRieHUe CHCTEMb! OTPEENSeTCs! FO €€ BhiCOTe.

IMpu Temmeparypax go 100°C nasneHye napa He YUMTHIBAETCS MIIM MO TIPUYMHE
Ge3oracHOCTH npHHUMaeTcs paBHeM 0,2 6ap.

[Mo3ToMy TpenBapUTENbHOE NABICHUE p, OTIPEAENHAETCS ClENYIOLMM 06pasom:

h=5M™ p, = 0,5 6ap (+ 0,2 6ap),

h=10mMm p, = 1 6ap (+ 0,2 6ap).

ITpu Temnepatypax Bemie 100°C narneHue napa HeobxomuMo yuuThiBath. Hpu
temnepatype 110°C p NpMHUMAaETCs1 paBHBIM 0,5 6ap, mpu Temnepatype 120°C p, .
NpUHUMaeTcs paBHBIM 1 Gap.

[MpenBapuTeNBEHOE JaRIeHHe COOTBETCTBYET NaBIEHMIO ra3a B MeMOpaHHOM Gake
TIPH €ro ITOCTaBKE.

Koneunoe dasaenue p,

Korna B pacHIMpUTeNIbHBINA 0aK 1TOCTYIaeT U3MUHIHUE 0ObeM BOOB! BCIAEACTBHE TEM-
HEPATypPHOTO paciIupeHust, TO OaBJeHHE B Ta30BOil KaMepe MOBHILIAeTCA 0 MAKCH-
MATBHOTO 3HAYEHMS, PABHOTO KOHEYHOMY [aBleHuIo p, = (cM. puc. 9.6).

Tak Kak 3TO JaBJIEHHE PaclpoCTPaHseTCss Ha BCIO CUCTEMY, TO OHO HE HOJDKHO
MPEBBLIIATH JaBIeHHe cpabaThIBAHUA IIPENOXPAHUTENIBHOTO KiiarniaHa. KoHeuHoe nas-
JICHHE JOJEKHO OBITE HUXe Ha 0,5 6ap. O6braso o DIN 4751 npuHHMaIOT U30LITOY-
HO€ IaBjleHue, paBHOe 2 Win 2,5 bap.

Jlaeaenue nanoanenusn

Pa3HocTs MeXIY HpeaBapHTeNIbHBIM M KOHEYHBIM JaBJIeHUEM COCTaBISIET NaBJICHNE
HaITOJIHEHHS CHCTEMEI, KOTOpoe 00pa3syeTcss B pacIllMpHTEIsHOM Dake B pesynbrare
[IOCTYIUIEHMS B HETO JI0 HAIpeBa CHCTeMBI TaK Ha3HBagMOTO BOAsiHOTO 3arpopa. (Bo-
AstHOM 3aTBOP V, — 3T0 00BEM TEILTOHOCHTEIIA, M3HAYATHHO NOCTYIAIONMA B pacLy-
pHTEeNLHEIH 63K B pE3YJIbTaTe CTATUYECKOTO NABJICHHS CUCTEMbI OTOILIEHHS; CONIaCHO
DIN 4807 yacte 2, 01 MeMOpaHHBIX pacIIHPUTEIbHBIX 6akOB HOMUHATBEHBIM 00Be-
MoM Goree 15 71, BomsiHOI 3aTBOp paBeH Kak MMHuMMYM 0,5% or nomHoro obnemMa
CHCTEMEI, HO He MeHee 3 JL.)

Jlan/ieHyie HaTIOJTHEHUA p,  OTIPEeNSIeTcsi Ha OCHOBaHHM BBIOPAHHOrO pasMepa 6aka
MPE V. 3HaYEHUS TpeABAPHTENILHOIO IAB/IeHUsT ¥ BEIOPAHHOIO KOHEUHOIo JIaBiie-

B, put?
Hus (Ha 0,5 6ap MeHbHIe IaBICHHS CpabaThiBaHMs TPENOXPAHUTETBHOTO KIIAflaHa):

—_ . I/B, BLO
pnan,aﬁc —pnpema,nﬁc V
B.Boib

Heo6xomiMo o0paTiTh BHUMAHHE HA TO, YTO peUb MaeT 00 abCoMOTHOM NaBjIEHHH.
Onpedeaenue pasmepa MPE (membpannozo pacuupumeavnozo 6axa)

OnpepeneHue pasMepa 0aka (MPB) ocyLUeCTRIAIOT 1O CHEAYIOMIEH cXeme:
1. OnpepeneHue oObeMa BOIB B CHCTeMe VB COOTBETCTBUM C BHIOpaHHbI-
MU pasMepaMy.
2. Onpenenenue ofbeMa BOJIBI V, HA OCHOBAHMHU TEMIEPATYDPHI TEILTOHOCHTEIS
10 ypaBHEeHHIO 9.4.
3. OnpepeneHue HOMUHAIBHOTO pa3mepa 6aka 10 COOTHOLIEHHIO HaBICHMMH:

9.2, Texuuueckue mpebosanus no bezonacrnocmu coasacro DIN 4751 |6DE>

HNopxnoyexue

f\_d—-

* BopsHoW 3aTBOP

.

41 N

[a30BLIA BEHTUAL

.
——

L) ~
Cucrema 3anonHexa BOAOM,

Npu makcumansHoM

B cocrosiHui npwu nocraske RO Harpeea nOCTynneHuu BoAb B 6ax
'}
Q
@ (<43
S
388
(LX)
(=N~ 4
Koneunoe nasnenue o,
Dasnenve vanonwenws o, L >
Npepsaputenchoe paenenme g I~~~ [~~~ -7 T‘ 1
Tonesnuiit obbem | |
[
! -
Vv v 06bem rasosoi
o wTER kamepnt V
Puc. 9.6. MeMGOpaHHBIE pacIHMpHUTENIbHEIE Daku
pmu,nBc .
Ve=(Vp +V,))-—=7; 9.9)
von — Po
Prowssc = Peon T 1,0; (9.10)

V=05m1%o0r V...

4. BriGop 6rmxaiiurero pazMepa pacUiMpHTENIEHOFO 6aka W OnpenesyicHue JaBne-
HHS HanoJHEHUs HO ypaBHEHMIO 9.8.

Ilpumep:

OronurtenpHasd cucreMa ¢ Temneparypamu 90/70°C umeet o6bem 710 1. PazHocTs no
BBICOTE MEXIY OTONMTEIBHBIM KOTIOM H OTONMTEABHBIM NpubopoM, pacrnonoxeH-
HBEIM B HaMBBICHIEH TOMKE CHCTEMBI, cocTap/sgeT 13 M. [IpenoxpaHUTebHEN KIaraH
HaCTpOeH Ha JamlieHue 2,5 6ap.
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OMm 6pPeOHBIX 8LIOPOCO6 =

Teepdomon.uensie Komavi MousHocmoro ceviuie 15 kBm

O6paboTaHHYIO IPEBECHHY MOXHO CXHIaTh TOJIBKO B TBEPIOTOIUIMBHBIX KOT/IAX TeIl-
JIOMpoM3BO I erbHOCTEIO Gonee 15 xBT.

Hsmepenue nomeps meniomoi OMxo0auux 24306

TTocyie Kaxzoil mepeycTaHOBKY TOIIOYHOIO YCTPOICTBa, YCTAHOBKH TOPENKY, Mepexo-
a2 HAa HOBOE TOIUTMBO M T.I. HEOOXOAMMO IPOBEPHTD TONKY Ha BO3MOXHOCTh Gecrpe-
TIITCTBEHHOTO yAAieHHs 0TpAbOTAHHEIX TA30B U TINOBECTH M3MEPEHNE TIOTEPD TEILIO-
TH OTXOISIIMX Ta30B. JUIsi 3TOT0 HeobXOmWMO O3pAaTUTHCH B OKPYKHYIO CiyxOy,
KOHTpOJIMPYIOILYIO COCTOSIHHME JIHIMOBHIX TPY6, ¥ N[ IJI"CUThH CHELMATUCTA, UMEIo-
1Ero cHelmanbHREM JOOYCK.

3adaua noavzoeamens

Tloms30BaTelb TOMOYHOI YCTAHOBKHE MOIHOCTRIO Gonee 4 xBt, Kotopas Gbuia
[OCTPOCHA WM CyIIECTBEHHO M3MEHeHa TIoCNie BCTYIUieHMst B cuity Pesepa bHOTO
3aKOHA TI0 3alMTe OT BPEIHBIX BHIOPOCOB (1968), 06s13aH B TeUeHMeE 4 HE'TEIh ITOCKE
BBOJIA YCTAHOBKM B SKCIUTyaTAUyIo OGPaTUTHCA B MECTHYIO CIYkOY. KOHTPONMPYIO-
LIYI0 COCTOSIHHE IHIMOBBIX TpyD, 4TOOHl IOATBEPAMTL BHITIOJHEHHE HEOOXOIMMEBIX
TpeSoBaHMIA.

Hernronwenus

D70 He OTHOCHTCH K O4araM M KAMMHAM MHIMBHAYATHHOIO OTOILUICHUs TIOMELLe-
HuUit MomHocTLIo 10 11 XBT MM MHIMBIIIyaJbHBIM CHCTEMaM MONOIPEBa TEXHUYEC-
KO# BOIBI, a T.Kk€ TOIKAM Ha BOIOPOL 2, Ta3e, BEIIEIMIOIEMCST B TIPOLeCCe OYMCTKHI
CTOUI-BIX E M, M JIDYTOM Fa3e ¥ KOH €HCAUMOHHE™M Npubcmar. JUis HUX BHITIONHE-
HMe TpeGoBaIHit 1o TEIUIONOTEPSIM OTXOIANMX Ta30B JOJIKHO OHITH TIONTBEPXICHO B
moboM caydae.

Teepdomonauennvie ycmanoexu moupocmoio cevtue 15 kBm, mazymnsie
u 2azoevie monku ceviwe 11 kBm

IMTonme3oBaTtelih TREDIOTOILIMBHOIO TOMOYHOTO YCTPOMCTBA C MEXaHUYECKOH 3arpys-
KoMt monLincT—_.> €onee 15 kBT, a TaKkke Ma3yTHHX M Ta30BHIX TOMOK MOLIHOCTHIO
Gonee 11 ¥ oT 0653aH NOATBEPOMTHL BHITIONHEHKE TpeOoBaHMi 3akoHa. OmuH pas B
KaJICH"HE Y TOI OH HOJDKeH 06paTNThCs K KOMIIETCHTHOMY CTISILIATHMCTY TI0 COCTO-
SIHMIO JIIMOBHIX TpYG, KOTOPHIii MPOBEAET TOBTOPHBIE H3MEpE. sl TIOTEPh TE.UIOTH €
OTXOINAILIVMH Fa3aMyl Wi KOHHEHTPAaMM BPEIHBIX BEILECTB M KCIMYZ_Z~a MOHOOK-
CHZA yIViepoaa TIpH MCTIONb30BaHNK TBLPIOTO TOILIVBA.

DT0 He OTHOCHUTCS K TOIIKAM HA BOJIOPOAE, rase, E IEIsOlr~1Cd B TIpoliecce
OYMCTKH CTOMH..X BOJ, ¥ KOHICHCALMOHHBIM Tpubopam, IMOCKONBKY pedb MAeT 06
YCTAaHORIIEHHMK KOJIMYECTBA I0Teph TEIUIOTHL YXOMSIIMX Ia30B, a TakXe K CHCTEMaM
BUBAJICHTHOTO OTOTUIEHNS ¥ NOCTpOeHHHM 1o 1 siHBaps 1985 1. HACTEHHHIM TA30BHIM
npubopam.

Ipedeavnvie 3Hauenus

TeromoTepyn OTXOISIIMX Fa30B Ui YCTAHOBOK, paboTaolnyx Ha HedTenpoayKTax 1
raze, KOTophie GBUM MOCTPOeHBI rociie 1968 I., He J0JDKHBI P BHILLATE CNEAYIONINE
3HAYEHUA IpYU MOLIHOCTH:

or 4 no 25kBr — 12 %;
ot 25 go 50 xBr — 11%;
Gomee 50 xBr — 10 %.

JI71s1 IOCTPOEHHBIX paHee YCTpOL.CTB paspelieHbl Gonee BRICOKHE 3HAYECHMS TeTl-
JIOYIOTEPb.

Bo Bropom pacropsoxeHur 00 M3MEHEHMH NPEANVCAHKSA 110 MaJIbiM TOOYHBIM
ycTpoiicTBaM oT asrycta 1996 r. mpenenpHEe 3HAYCHIS TEIUIONIOTEPD U1 TOMOYHBIX
YCTPOMCTB, MOCTPOEHHBIX Hocye | sHBaps 19€8 T., OBUIM COOTBETCTBEHHO YMEHbILIC-
HH Ha 1%, T.€.

ot 4 o 25xBr  — 11%,
ot 25 no 50 xBr — 10%,
6onee S0 kBt — 9%.

s Bcex TOMOK, paboraonmx Ha HehTENpO yKTax M TBEPIOM TOILIMBE, KOTO-
peie GrUTH TocTpoek.st o 31 Z2ka6psa 1997 r., B 3aBUCHMOCTH OT PE3YNbTATa U3MEpe-
HUH 1 HOMIHANBHON TETUIONPOM3BOLAMTEBHOCTH CYLUECTBYIOLIME [0 ITOTO YIPe.leib-

“HBIE SHAYeHMs TeIUTonoTeps Obumm nelicrBuTeNpHH 10 1 Hosiops 2034 1.

JUng oripeiesieHust MOTEPh TETUIOTH OTXOAAIIMX Ta30B MMEIOT 3HALCHUA J0IM
CO, u O, B oTXOISIILMX Ta3aX.
IToTepH TEIUTOTH OTXOMSIIMX TA30B TOMOK, paboTaolux Ha Hey-eTpomyKTax

-rase, CorjiaCcHo PacrniopstxkeHuI0 10 33LIMTE OT BpeIHBIX BHIOPOCOB, pacCYMTHIBAIOTCS

CHEIVIOIIM 00pa3soM:
a) MU M3MEpeH- 1 ccepxanus aByokucy yriepora (CO,) B OTXOLALIEM rase:

4, =(tr_tns)'l CA62 +B; (26)

6) Tipu u3Mepenuy conepxkanusi Kucnopopa (O,) B OTXoIsineM rase:

A
g, =(t, —tﬂ).b_l_fa; +B, @2.7)

rie ¢, — TOTEPH TEIUIOTH C OTXOIALIMMY Ia3amu, %;
{ — TEMIEpaTypa OTXOSIIMX Fa3oB, °C,
I, — TeMIlepaT;pa BO3/yXa, HeoBXOAMMOTO V14 TIOL™ PXKAHUS 1poliecca TOpeHHs
(myThesoro Bosayxa), °C;
CO, — obbeLn. )¢ CO™"PXaHI"e IByOKHCH YIJIEpOna B CyXMX OTXOIALIMX rasax, %;
O, — 06BEMHOE coneXaHue KUCIICPOa B CYXUX OTXOZSIINX rasax, %;
A, A,, B — KO3byHIHEHTH VIENTRHOM TEIUIOTH CrOpaHus TOILTHBA.

Maxcumaavnoe covepicarnue CO,

B 3akoHOmaTeNIbHHX TPEANKUCAHUAX PEITIAMEHTHPYETCH MakCHMalbHOC CoJecpxa-

nue CO,:
gedmenponykrel EL — 15,4%;
NPUPONHBIA Ta3 - 11.6,0;
TopozcKoit ra3 - 13,6%;
TponaH — 3,8%.

Tonxu, paGomaiowue Ha neghmenpodykmax

Jl1g ycTaHOBOK, paGoTaloiyx Ha HedTenponyKTaX, IOTIONHMTENLHO OMpPeneieTCs
yIoKa3aTeib JEIMHOCTHM {caXeBoe YMCiI0) M IIONTBEpXIacTCsl OTCYTCTBHE IEPHBATOB
HedT™M B oTxOIsIMX Ta3ax. Ilpy 3TOM IUIS TOMOK, MOCTPOSHHBIX YIOCIE 1988 1. cTe--
HeHb ToYepHeHUs (PMIBTPOBATHHON GyMary K3-3a MbUIeC ZPasHbIX BEIOPOCOB B OTXO-

JISTIIEM Ta3€ He JOJDKHA IDPEBHILILLTH T10Ka3aTeNh COAP...... IS CAKH 1 (HO 1iKajie cpaB--

HeHMs ToKasaTesieil ConepKaHus caxy PHHTENBEMaHa).

JI7ist TREIOTOTUMBHBIX TOTIOK JIEHCTBYIOT COOTBETCTBEHHO JIpyTHe GOpMYJIEL. 311ech
KONHUECTBO BHCPOCOB OIPE=>AETCHA 1O OTHOIUEHHIO K YCJIIOBHOMY COHEDXAHHIO
gucnopona. C. IOBPEMEHHO OMPEeeNIsieTCs: IpaTialvs cepol LKLl TOMOYHOIO rasa.

T e
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ITo BRICOTE CHCTEMBI OIIPEAESISiEM TPEBAPUTEILHOE NaBICHUE:
p, = 1,3 Gap.
Ilo Temniepatype B noparoweit TuHuu 90°C orpenensieM H3MEHEHHE 0OBeMa BOIbL
(cM. Tabn. 9.3) B nporeHTax:
= 3,58%.
H3MmeHeHne of6beMa B JI paCCYHTHIBAEM IO ypaBHEHMIO 9.4:

710-3,58
100
Ecm npenycMorpeH BOIsSHOM 3atBop, pasHbiit 0,5%, To

v, = 710-0,5
100
HomuHambHBIE 00beM 6aka pacCUMTHIBAETCH MO ypaBHEHUIO 9.9:
2,0+1,0
2-13
BribupaemM MeMOpaHHBIH pacumpuTensHblE 6ak obvemom 140 n.
JlarreHue HAMIOJTHEHHST OITpenelisieM 110 ypaBHeHUIo 9.8:

140
= 2’3 .
Pra 140—3.55

= 1,36 6ap.

vV, = =254 1.

=3551(>3n).

Vs =(254+3,55)- =1241 n.

=236 6ap (abc).

P Han. pab
9.2.3.8. Hzmepumenvroe obopydoearue
ITlpubop 0aa usmepenun oagienus

Kaxapllt oTonMTeNbHbIA arperat NOLKEH OBITh 00OpYIOBaH NPHOOPOM IUISE K3MEpe-
HUS1 JABJICHUS, PaCITONIOKEHHBIM HETIOCPEICTBEHHO B BOISIHOM KaMepe WK BOU3M
OT MeCTa MOICOEAWHEHUs Topaoiei auHuH. OH OKEH U3MepsiTh M ITOKa3hiBaTh
JIBa Tapamerpa:

— CTaTUYECKOE HABJEHNE P,

— naBjieHHE cpabaThIBaHMA TIPEHOXPAaHUTECIBLHOIO KIanaHa.

HcnpiTateibHOE NaBICHHE TAKXKE IOJLKHO OBITH NOCTYITHO NI M3MEPEHUS.

3aKpHITHI paCUIMPUTENBHbIN 63K, 33 HCKITIOYEeHHEM MEMOPaHHOTO, AOJKEH HMETh
TpubOp I H3MEPEHUsI HaBICHUS! ¢ TIONKJTIOUEHHEM K Fa30BOM kamMepe 6aka.

Yempoiicmeo 0aa xonmpoas memnepamypot

B nmoparoiieil THHHHM OTOITUTENBHOTO arperara HeOOXOOHUMO YCTAHABIUBATL YCTPO-
CTBO JUIS KOHTpPOJISI TEMITEPATyPHL.

Yempoiicmeo 0aa konmpoan ypoens 60duvt

Bce OTKpBITHIE M 3aKPBITHIE PAaCITHPHTENbHbIE Gaky, 32 UCKIIOYEHHEM MEMOPaHHEBIX,
HJOILKHBI OBITH 0BOpPYHOBaHbE YCTPOMCTBAMM JUist KOHTPOJISI YPOBHS BOJIBL.

9.3. PacuyeT HAaCOCORB AJI1 CUCTEM BOASHOIO OTONJIeHUs

TIpennockKoit 11t NPOBEICHUST pacyeTa sSIBSIOTCH JaHHBIE OKOHYATeJIbHOTO pacye-
Ta MOBEPXHOCTH HArpeBa OTOMUTENBHBIX ITPHOOPOB B COOTBETCTBHM C PACCYUTAHHBIM
TeIIONoTpebieHHEM, a TAKXKE HaHECEHHE MECTOPACcIONIOXEHHUST OTONTUTEIBHBIX NpH-
60poB M TETUIOTEHEPATOPa HA YEPTEXE.

Ilocne 3TOrO0 HEOOXOMMMO COCTaBHTH ILTAH TPYOONPOBOAHOM CETH, B KOTOPOM
OyIyT HaIMSOTHO NTOKa3aHbl MECTOPACIONIOXEHUs TEIUIOTeHEPaTopa, OTOMUTEITBHBIX
TIpUOOPOB, TPYOOIIPOBONOR, apMaTypbl U APYTUX YacTeil.

R

9.3. Pacuem Hacocoe 0ns cucmem 6008HOZ0 OMONAeHUs I@

Cxema omeemeaeHuii ycmanoexu

Ha ocHOBaHMM 3TOTO COCTARIAETCS CXEMa OTBETBJICHWI YCTAHOBKH, B OCHOBHOM JUIS
MacuITabHOro TIpecTaBIeHNs PacoONOXeHUsI Mo BeicoTe. HaunHas or Komia, nocie-
IOBaTeNIbHO HYMepYIOTCsl yYacTKH Homalomero  obparHoro tpybonposomos. s
GOmbIICH HATSIHOCTH Ha CXEMY HAHOCATCS MACCOBBIE PAcXonbl (TEIIOBBIE MOLIHO-
CTH) W JUTMHA TpYOOIpOBONOB. 3ateM HAHOCAT cedeHHe TPYOOIpOBOIOB.

Yaute BCEro pacyer HaCOCHBIX YCTPOMCTB /ISt CHCTEM BOISTHOTO OTOIUIEHHS BHI-
HOJIHAIOT HA OCHOBAaHHMM NOTEepb JapieHusd. IIpy 3TOM yUYMTHIBAKOT MAKCUMAIBHYIO
CKOPOCTB BOIBl H MaKCHUMAILHBIE TTOTEPH JABJIEHUSA.

1151 Toro YToGH HCKITIOYHUTEH BOSHHMKHOBEHHE 1ITyMa TIPH NOBBILICHHOM CKOPOCTH
BOJbl, pacyeT BBINIOJHAKT HA OCHOBAHMM PEeKOMEHAYEMBIX 3HAYEHUH, MPUBEACHHBIX
B Tabn. 9.4.

Pexomendyemvie sHavenusn

Tabauma 9.4. 3HaueHUs CKOPOCTH BOIBI U T10TEPD NABJICHHA

Yuacrok tpyGonposoga Ckopocts w, m/c  lotepn pasnexus

Ha 1peHHe R, Fla/m

BHYTpH HNbIX 30aHHH B OTONHTENbLHBIX 0,5-0,7 50100
npubopax u cTosiKax

BHyTpH »Mnbix 3jaHHI B OCHOBHBIX 0,8—1,5 100—200
pacnpegiennTenbHbix TpyBonposogax,

pPacnosioXeHHbIX B noaeane

BHYTpH NpoMbiLLNeHHbIX 3aaHHH B otonuTenchbix  1,0—2,0 100—250

nprbopax 1 pacnpeaenMTesbHbIX TPyBonpoBoRax

OO0BIYHO MAKCHMAITBHYIO CKOPOCTH BOIBI YCTAHABIMBAIOT B Ipenenax or 0,5 no
0,7 M/c, notepu napieHusi Ha TpeHue — ot 50 mo 200 Ila/m.

PacyeT HaCOCHBIX YCTPOMCTB MO CrIoco0y OIpeienieHusT YIEIbHbIX IOTeph NaBjie-
HUSI MPOM3BOOMICS B COOTBETCIBHH C MEXAHMKOM IBIDKCHMS BJ3KOM XHIKOCTH B
TpyboTIpOBOIAX.

Tlomepu daesenun

Torepu marieHusT CKIAABIBAIOTCA U3 NIOTEPH NABICHUST HA TIPSAMBIX YJacTKax Tpydo-
1poeonoB R </ ¥ noTeph MaBIEHHUSI B MECTHBIX CONPOTHUBIICHUAX Z.

Ilpamoii mpybonposoo
IToTepu napneHust Ha TpeHHe B NPAMOM TpybONpoBOIE OnMpepensoTes no ¢op-
MyJie

_ I, p
R-I=2 RS (9.11)

BH

Omoeavrvte conpomuesenus

ITotepn nasjieHMs] B MECTHEIX CONPOTHBICHNAX Z ONpenensiorcs no dopMyse

Z=z§.w2~§, (9.12)
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rae A — K03 GUUMEHT MMIPABIHYECKOrO TPEHUS,

d_ — nuamertp TpyGorpoBona, M;

@ — CKOPOCTBH IBVXEHMS BOIbI, M/C;

p — TUIOTHOCTH BOMIBI, KT/M3;

! — mmHa yyacTka TpyOGorIpoBona, M;

R — ynensHbie noTepu OaBNeHUS Ha tpeHue, [Ta/m;

3¢ — cymMaphblit K03dUITMEHT MECTHBIX CONPOTURIEHHMI Ha TAHHOM Yy4acTKe
TpyGornposona.

TTpu pacyere YYMTHIBAIOT, UTO B IOAAIONIEM TPYOONpPOBOAE YYACTOK HAYMHAETCS
¢ (acoHHOIi meTany, a B 06paTHOM — 3aKaHYMBAETCH €10.

Tak Kak, B OTIIMYHE OT TMAPO- W ra3oBOM TEXHUKH, JUIS CHUCTEM OTOIUIEHHS HET
YHU(HITMPOBAHHBIX TAOMMIL [UTA OTpeAesicHU KO3 PULIMEHTOB MECTHOIO COIIPOTHB-
JIEHWs, TO 3T Tabymiel HeobxonuMo paspaboraTs TakMM 06pa3oM, YTOOBI OCTaBAIACH
BO3MOXHOCTb NpoBepkH (cM. Tabma. 9.5).

Tabmmua 9.5. 3naueHus Kos3QGUUMUEHTa MECTHOIO COIPOTHBIICHHUS

————== Tpoinuk T 3 1 PORHHK Ty 1 PORHHK T ; | PORHHK
= p ~- Ha npoxoa oy [P Ha OTBETBMEHHE s |?) Ha NPoXoa
o paipenetive = enexm1e =1, =0 Ha CAnAHME - =0 Ha CusHHe
el T 5 ) 3 S
<-|I-' £, MPOTHBOTOK Ha Pa3fie/leHke NOToKa {o=30
T £ MPOTHBOTOK HA C/MAHWE NOTOKA ¢ =30
H3rmb Yron WaorHymsin ywacrok

Warub ey, YION

\ r/d_1_2 3 B R M) =7 05 = wimin

Vv £ 05 035 03 I's 20 15 1,0 1 Boixop = 0,5

1Bxog £=1,0
MNpoxoaHo# BexTHAb BeHTHAb C HAKNOHHBIM ILNHHAEGNEM
- DN 10~-15 20 25 32 40-100 _—% 10-—15 20 25-50
100 85 70 60 50 2,0
anoaoi BEHTHNb L|Jn6ep
DN 15 20-50 32-50 100 200 DN 15 20-25 >32
& 40 20 35 40 50 1,0 1.5 1,0
MONHONOTOMHBIH ¥ NPAMOTOMHBIR BEHTHAD
&p DN 15 20-50 32-50 65-80 >100 *@ DN 10—15 >20
() £ 20 15 1,0 0,7 0,6 1,0

Jlns perymipyiolieif apMaTypel, B OTJIMYME OT 3allOpHOM, HanpyuMep, BEHTHIIEH~
TEPMOCTATOB WIM BEHTWIEH-PEryISITOPOB [UI1 OTBETBIEHHH TPyGOIpOBOIOB, pacuer
NPOBOAAT He No K03 PUIUEHTY MECTHOTO COINPOTHUBIEHMS], 8 PACCYUTHIBAIOT TIOTEPIO
IIaBiieHus. B apMatype ¢ TIOMOLIBIO Ko3(dUIIHeHTa NMPOIYCKHOM criocobHocTH k.

[Torepy nasiieHUs MPH TIOTHOCTBIO OTKPHITOM BEHTHJIE OHNpPEHessIoTcs Mo (hopMyIie

BCHT

L]

rae V n3mMepsiercst B M3/4.

— [a], 9.13)

o]

rae V usMepsieTcs B JI/4.

9.3. Pacuem nacocos 04 cucmem 660SHO20 OMONAeHus l@

O notepu JaBIeHUst NPUGABISIOTCS K MOTEPSIM NaBICHHS Ha yYacTke Ap,..

OnHOBPEMEHHO ONPEAENISIOT MOTEPH JABJICHHUS B JIPYTHX 3JEMEHTaX CHCTEMBL.
ITpu 3TOM noTepy IaBiieHus WISt TUIOCKMX OTOMMTENBHBIX MPUOGOPOB Apqy (. M IUIA
KOT2 Ap, ONPENEISIIOTCS HE MO BEJIMYKHE £, a 10 HMEIOLIMMCS NOTEPSAM IaBleHN,
KOTOPHIE M3TOTOBHMTENL YKAa3hIBAET B TEXHWYECKOI OOKYMEHTanuu. [t paxuaropos
YYUTBIBAIOT 3HAYEHHE, paBHOE 2,5,

O0inve motepu JaBIEHUSI Ha YYaCTKE OIpeAeAIoTCa ClelyioluM obpazoM:

Ap, =R 1+ Z+Ap,_ [THa]. (9.19)
[t BeTBH TpyGONpOBONa, BEAYLIETO JO KAXIOTO TOTpeOUTENs TeIUIOTH, OMpe-

HENAETCS CyMMa [OTeph JABJICHHS p,, COOTBETCTBYIOLHX YYaCTKOB.
Hnst oronurensHoro mpubopa n0Tepn JaBjieHNa onpenesinorcs no dopmMyne

Apoy = ZR - 1+ 2) + Ap,,. + Ap + APoyy (e (9.15)
Hebaazonpusmnuviii ynacmox mpybonposoda
Hupkyaauuonnoe dasenue

Pacuer Ap, BBITONHSIOT IUISI CAMOTO HEGJIArONpPUATHOTO y4acTKa TpybormpoBoia ¢ Hau-
GonbIiMMU cCyMMapHBIMM TIOTEPSIMM JlaBleHus Ap,.. Heobxonumoe umpKyIsILHOH-
HOe JiaB/ieHHe Ap, sIBIISIETCS ONPENENAIONIMM UL BHIOOPa TIMPKYJIAIIMOHHOTO Hacoca,
KOTOpbIil 0becneynBaeT ONPENECHHYIO BbICOTY Hamopa Hacoca H..

st Bcex oCTabHBIX BETBEH TPYOONpoBona HEOOXOMHMO COGIIIONEHUE THIPARII~
YECKOIO BbIpaBHUBaHHUA (CM. pasnen 9.11.7).

JaBneHue, oDyCIIOBJIEHHOE CHJIOH TSDKECTH, IIPH pacyeTe HACOCHBIX CHCTEM BO-
JITHOTO OTOIUIEHHst HEOOXOMMMO YUMTHIBATh TONBKO B TOM CJIy4Yae, €CH OHO ITPEBhI-
maer 5% oT cyMMapHBIX HMOTEPh NABJICHUSE W BHIOPAHHOTO B COOTBETCTBHH C 3THM
Hariopa Hacoca.

TTo3TOMy HEHCTBUTENIBHOE UHPKYJILNOHHOE JAaBNEHUE Ap, ONpPENENSIETCS Clemy-
OIMM 00pazoM:

Ap, = H + H_ (ypasHeHue 9.16)

M3 3Toro MOXHO CHENATH BBIBOM, YTO HEOOXOMHMMOe IHPKYISIIIUOHHOE JaBieHHe
Hacoca MOXeT OBITh MeHbIUIE.

Heobxoduman npouzsodumenvrnocmo

BTOpPEIM OCHOBHBIM TapaMeTpoM NpH 1oafope HMPKYISIIIHOHHOTO HAcoca SIBJISIETCS
HeoOXomuMast IpPOM3BOIUTETLHOCTD.

Ona ornpepensieTcss HA OCHOBaHMM HEOOXOIUMOM TEFUIOBOK MOLIHOCTH BCEX OTO-
MUTETBHBIX [PHOOPOB, KOTOpasi pacCYUTBHIBACTCH B COOTBETCTBHH C TeILIONOTpeOne-
HHEM KaXIOro MOMEIIEHUS.

m =TZ_AQ—’:~3600 [kr/4], (9.17)
vV, =2 /4], (9.18)

w
rie Y O — TernoBad MOLIHOCTb, BT;
m — MAcCOBHIM pacxon BOIBI, KI/4;
c, — VOENbHas TEIIOEMKOCTh BOJIBI;
c, = 4186,8 Ix/kr - K;
At, — pa3HOCTh TeMIIepatyp no Boxe, K;
V. — oGbeMHBII pacxon BOIBI, M/y;
p, — TUIOTHOCTb BOJIBI, KI/M>.
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Hzmepenusn

Hsmepennsi Heo6X0IMMO MPOM3BOIUTE HIpU HOPM&JBHOM pexyMe paboThl, He paHee
YEM He€pe3 IBe MUHYTHI 1IOC/I€ BKIIIOYEHHS] TOPEIKH, TPY HOPMAJIBHBIX YCIOBHAX IKC-
TITyaTalui.

Bce nsmepenns, npoBovMbie 10 TPaKTy OTXOMSALLMX Ta30B, BHIIOJHSIOTCH V U3-
MEPUTEJILHOTO OTBEPCTHSL B IIBIMOBOM TPyGe, KOTOpOe NOJDKHO HAXOOMTHCS Ha pac-
CTOSTHUM, paBHOM NPUMEPHO IBYM IMamerpam (2 - d) TpyOhl 3a natpy6koM Iuist mpy-
COCIMHEHMsT IBIMOBOM TPYObL. Ecmy mpuMeHsieTcs: ycTpoiicTBO 3allMThl TOTOKA WM
arMocepHas rasopasi TOpEJKa, TO M3MEPEHUs TPOBOMAT HA 3aJaHHOM PacCTOSTHUY
OT MECTa NPUCOETMHEHUS YCTPOICTBA 3alMThl TOTOKA.

OnHOBpPEMEHHO € M3MEPEHMEM COEPXKAHMS CO, wm O, B oTXOmsIUMX rasax
TIPOBOZSITCS M3MEPEHVSI TEMITEPATYPhl OTXONSALIMX TA30B, & TAKXKE M3MEpEHMeE TSTH B
IeiMoBoit Tpyde {oT 0,1 mo 0,3 m6ap).

KIIT monku

KoadduimeHT None3Horo neicTsnsg TonKu 7 (%) paccuUTHIBaETCS TIO MOJIBEJIEHHOM
Terutooil aHeprum (100%) MUHYC NOTEPH TEIUIOTHI OTXONSILMX [A30B:

7,=100% — q. (2.8)

ITpn atom KIIJl TONKy He y4MTHIBAET MOTEPM TEMNOTHI u3nyyenyeM (1-2%) u
KOHBEKLMEH, & TakKe MOTEPH TEILIOTH MPH 3KCIUTYaTalliH.

Tlpedeavnoe codepacanue oxcuoa azoma

it Tonok, paboTalolmx Ha rasze Wi He(TENPONYKTaX ¥ MCIONB3YIOLIUX BOOY B
KauCCTBC TCIUIOHOCUTENA, TPEIHASHAYEHHPIX UL OTOIUIEHMS 3JaHUil W roMelle-
HHI, HOMHUHAIBHONH MOLIHOCTBIO 10 120 kBr, KoTOopnie GBUTM MOCTpOEHBI Hocie
1 sBaps 1998 1., comepxanye OKCHIA a30Ta B OTXONSILMX r43axX He JOJDKHO TIpEBBI-
HIaTh IIpefeNTbHbIC 3HAYCHMS:

— OpUpOIHLi 1a3 — 80 Mr/kBr - y;

— HeQTeTnponyKTel — 120 Mr/kBr - 4.

HOononHUTENEHO K MEpONPHATHAM, TIPEIYCMOTPEHHBIM DelepaibHBIM 33aKOHOM
0 321MTE OT BPEIHBIX BHIOPOCOB, CIIENYET YYMTHIBATH TpeGOBaHMS COOTBETCTBYIO-
HIMX PETHOHANIBHBIX PACTIOPSTKEHWI 110 MOBTOPHBIM M IPOBEPOYHBIM UCIILITAHHAM
COCTOSTHUA TOIIOK, JIBIMOXOIOB Y JIPYTOrc 060pyNOBaHMUsI.

Obcaedosanus zazoomeodawux cucnmem

Crona oTHOCSITCSE perysipHbIe OGCEIOBAHIS COCTOSIHMS ra300TBOIAILIMX CHCTEM, OBIMO-
BBIX TPYO TOMOYHOIO WM OTXOMSILEro rasa M APYroro oBOPYNOBaHMs MO OTBEICHHIO
OTPabOTaHHBIX Ta30B Ha MX MPUIOTHOCTh U OTCYTCTBHE NPETIATCTBUIT HA NYTH Ia30B.
Janurple 06CIeIOBARNS BKITIOUAIOT B cebs OYMCTKY, KOHTPOIb (DYHKIIMOHUPOBAHUS ra-
300TBOIALMX TYTel W KOHTPOJIb MAKCUMATBHOTO COIEPXXAHUS MOHOOKCHIA yriepona.

Konuenmpayun monooxcuda yanepoda

KoHileHTpalums MOHOOKCHAA yIiepojia B OTXOISUIMX TA3aX He I0JDKHA MPEBHIIATE
1000 ppm (uacTeit Ha MHULTHOH). DTO KOJIMYECTBO coorserctyeT 0,1% 06beMa.
Ecmi isMepuTeNibHOE OTBEpCTHE PAacIonaraeTcsi 3a yCTpOHCTBOM 3aiUTHl OTO-
Ka, TO HpeJieibHasi KOHUEHTpaLMs He JI0JDKHa npeBbilliate 250 ppm, win 0,025%.
Ecnu 311 3HaYeHws npeBbIlIeHE, TO HEOBXORMMO B TeueHwe 6 HeJle)Ib YCTPAHUTD
HETOJAIKH ¥ NIPOBECTH MOBTOPHBIE M3MEPEHMSI.

Herxarowernus

JlaHHOe NPaBUJIO HE OTHOCUTCS K M3MEPEHMIO KOHLIEHTPALIMM MOHOOKCH[IA yTjie-
pola rasoBbIX TOIOK, HE 3aBUCSLLIMX OT BO3[yXa IOMELIEHMs WM 0BGOPYIOBaHHBIX

2.4. Badicrwte pacnopsoienus u mexnuyeckue npeonucanis ho OMONUMEbHOI mexHuKe

T430BBIMM TOPEJIKAMH, KOTOPhIe YCTAHOBJIEHB! B TIOMELIEHUSIX, He MpEeIHA3HAYEHHBIX
IUIsl JUITEJTBHOTO TIPeOhIBAHUS JIONEH.

CriennanpHbie TpeGOBaHNS MOTYT OT/IMYATHCS B 3aBUCHMOCTH OT TpeboBaHMil
MECTHOTO 3aKOHOIATEILCTBA.

2.4. BaxHbie pacrnopsXeHUs! U TeXHU4YecKue
npeanucaHus no OTONUTENbHOMU TexHuke*

K oTonuTeNbHON TEXHUMKE OTHOCSITCSA CIEyIOIME PACITOPSIKEHUS M TEXHUYECKUC
TIPEIITUCAHMS:

PacriopsixeHye o 3aTpatax Ha OTOIUIEHUE,

PacriopsixeHue 0 TOpIoYMX KHAKOCTSIX;

Texnudeckue npaBWia IS TOPIOYMX XUIKOCTEH;

Texnudeckue npaBWiIa it TOPIOYMX Ta30B;

PacriopsxeHust 0 TOMOYHBIX CHCTeMaX M XpaHeHHH TorumMea B sganuax (FeuVvVoO);

JypexkTrBa 0 pesepByapax Tt HeTeNpOAYKTOB, UCITOIb3yeEMBIX IIpH OTOTUIEHUN

JnpexTyea 0 KOTeNbHBIX;

3aKOHEI ¥ PACTIOPSTKEHUS, PeTYIMPYIOIME CTPOUTEILCTBO B (Pe/IEPATBHBIX 3EMISX,

DIN 4102 «OrHecToiiKoCTb CTPOMTEBHBIX MATEPHAJIOB M KOHCTDYKIINIl>;

DIN 4108 «Terutonzonsiius ¥ SKOHOMUS 3HEPINM B 3IaHUSIX>;

DIN 4109 «3ByKOM3OJISIIMS B CTPOUTENTHCTREY;

DIN 4701 «Pacxon Tertotsl B 3naHuax. OCHOBHBIE NpaABIiA pacyeTar;

DIN 4702 «Koisl OTOIMUTEIbHBIE;

DIN 4703 «Papuatopsl 1151 060rpesa moMeuieHuil»;

DIN 4705 «/IsmMoxomsi. Metos pacueta pasMepoB M TEpMUHOIOTHSI;

DIN 4747 «Cyicremsbl TersiocHaGXeHus LEHTpansHbie. TpeGoBaHus 6e30MacHOCTH;

DIN 4750 «Crosiku m1st 0TBOIIa Napa MapOBBIX KOTVIOB M OTOMTENBHBIX YCTAHO-
BOK C JOTIYCTUMBIM U30BITOYHBIM JaBiieHveM 10 0,5 Gap»;

DIN 4751 «TpeOoBaHHSI TEXHUKH OE30IMACHOCTY HAa BOISHbIE OTONMTEC/IBHBIC
CHCTEMbI»;

DIN 4755 «Tomku JUts CXUTaHKS XHIKOTO TOIUMBA B OTOIUTEIBHBIX CHCTEMAX>;

DIN 4756 «Torku [Uisl CXHTaHus ra30BOTO TOTUTMBA B OTOITUTE/IBHEIX CUCTEMAX»,

DIN 4807 «Cocyapl paclllypUTe/IbHbIE}

DIN EN 442 «Panyarops! IS TOMELIEHUI».

" B TIpuioXeHHN MPUBEICH NEPEUcHb HOPMATHBHEBIX HOKyMeHTOB Poccuiickoit Denepa-
LMK, HEOOXOIMMBIX MPY YTeHWUU KHUTH. B CBf3M € 3TMM B nocneayioumeM TeKCTe CChLIKI
Ha HOpMaTtuBHHIC JHOKyMeHTH Poccuiickoit Penepauum He NPHBOMATCH. HOpMaTI/H}HbIe
JIOKYMEHTHI B TIPUJIOKEHHUH MPEJICTABNCHBI B TIOCHEIOBATE/IBHOCTH, COOTBETCTBYIOLICH M3~
JIOXECHUMIO KAXIOT0 paszeia.
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Puc. 9.7. CoaHan Tabauua pac4eTon

Mwer

Paspaborumnk fara

CrpoutenbHbiii npoext

no DIN

Bup TpyGonpososos

Crosx

Temneparypot cucrem, °C

Cpeansis Temneparypa Tennoxocutens °C

TMnotHocTs TennoHocHTens, kr /M

MepesoaHbiid koadxpuument ana 80°C
Yuactox  [nvma  Maccosbii

Cymma lNotepu R I+Z
Koachchu- BARNCHUA

Notepn

BABNEHAA

YaenbHble
notepu

PacueTras

]

Pa3amepb!

CKOPOCTb

B8O/

mametp

pacxon,

B MECTHbIX
B Tpyfonpo-  MECTHOTO  CORpoTHE-

Ha TpeHue UMEHTOB

Ha TpeHHe

NAaBNeHUs

NEHAX

BOAAxX

B Tpybonpo-
BoAaX

CONPOTHB-
NenuA

e

e

B, ()

Z(Ma)

R - 1{Na)

o m/c) R (Na/m)

d,, (mm)

- § (MM)

BotbparHbiit auametp Tpybonposoaos

m (kr/c) DN wm
d&

/(M)

Yy

M3 nnara TpyBonpososos

9.4. llpumep pacuema HUKOMeMNePANTYPHOLI CUCIMEMbI B00IHO20 OMONICHUA I7\3))

Bapuanmuv: npoeedenun pacuemos

Pacuer LMPKY/IAIMOHHOTO HaBIEHUsI HACOCA JUTSl CAMOTO HEGNAroMpHATHOTO y4acTKa
TpyOOITPOBOa MOXHO MPOBOIMTE ABYMsI CHOCOBaMMu:

1. OnpenenyTy caMblit HEONATOTIPUATHEIN YJaCTOK TPYOONPOBONA B COOTBETCTBHH
C IUIAHOM CHCTEMBI (KaK IPABWIO, 3TO YYACTOK, BEOYLIMH K CAMOMY YHAJICHHOMY
oronuTeTbHOMY nipubopy). Ho mpu 310M BCe Xe HEOOXOOMMO ONpPENENTUTh IOTEPH
JABJICHUS IS OCTAJIbHBIX YYaCTKOB, TaK KaK HEGIaronpHATHHIM MOXET OKAa3aThCs M
OpYyro# y4acCTok.

2. OnpenenuTh MOTEPU NaBJCHUS U BCEX BETBel TPyOONMPOBOTHOM CHCTeE-
MBI, BEAYIIMX K OTONMTENbHBIM NpubopaM. Yuacrok TpyOonpoBoga ¢ CaMbiMH
6OMbIIMMM CYMMapHBIMH MOTEPSIMU NaBieHus GyneT sBisThCs caMbiM Hebiaromn-
PHATHEBIM. /

Koppexmuposra pacuemnvix 3nauenuii

Hnst onpeneneHust 3HaYeHMit R W Z mMCnonesyior Tabmvus! wiv guarpamMmsl. Ilpu
3TOM HEOoOXONUMO oGpaiarh BHHMAHHE Ha TO, YTO OOJBIIAS YacThb 9THX INAHHEIX
paccutaHa Jjid ONpPENENEHHON CpeliHeH TeMriepatTypsl TETUIOHOCHTeN (Ualle BCEro
80°C). Ecny pacyeT uaer o ApyroM TeMIiepaTypHOM HATlope, TO B TabjIMUYHbIE JaH-
HblEe HEOOXOMMMO BHOCHTb MOMPABKy. Tak Kak B OCHOBHOM TEMIIEPAaTypa B CHCTE-
Max OTOIUIEHUs HMXE, TO HEMCTBUTENBHEIE ITOTEPH AABJIEHUS CTAHOBSTCA OOJThUIE.
3HayeHus1, IIPUHATHIE 10 TabIMNaM, HEOOXOOMMO Pa3leInTh Ha MOIPABOYHBIH KO-
a¢duumeHT f:

R =5"%, 9.19)
rme
f =!;&- (9.20)
Takum obpazom, nosyyaercs:
mpu 80,0°C f=10
pu 70,0°C J=0,994;
ripu 62,5°C f=0,989;
npu 60,0°C f= 0,988.

TIpy BBEINONTHEHUHN PACYETOB MOXHO YUYHTHIBATH PEKOMEHJIYEMYIO CKOPOCTb
BOIBI WIN MOTEPH JaBJICHHMS, KOTOPbIE ONPENENAIOTCS U3 YCIOBHIl TEIUTOOTHAYH.
ITpy pacyere No BTOpOMY BapuaHTy HEOOXOOMMO BBHITOIHUTE NPOBEPKY CKOPOC-
TH BOJBL.

1 yniporueHust riposeneH s M 06paboTKK pacyeroB COCTABISIOT CHEIHATEHYIO
Tabnuiy (cMm. puc. 9.7).

9.4. Npumep pacyera HU3KOTEMMEepPaTypHOi CUCTEMbI
BOASHOIrO OTOMJNIEHUs

9.4.1. Ilocmanoexa 3adauu

Heo6xonmMo npoBecTH COOTBETCTBYIOIIHE PacyeThl (IaMeTphl TpyOOIpOBOROB, O~
6op Hacoca M 6aka) JUTS ABYXTPYGHOI CHCTEMBI HACOCHOIO BOLSHOIO OTOILIEHUS C
HUXHeR pasponkoi (puc. 9.8). TemmepatypHuId Hanop cucteMsl — 70/55°C, marte-



rNABA 3

PACHET TEMNOMNOTPEBJIEHNA 3OAHUN

MO DIN 4701

3.1. OcHOBHOM pacueTr ANs OObLIMHOro chnyvyasi

Pacuer npowmssomurcs comtacHo DIN 4701 ot 1983 .

IIpyn 5TOM CileRyeT OTMETHMTh, YTO HENABHO OBLI OKOHYATENBHO MPHUHAT HPOEKT
EN 12 831 «CriocobH pacuera HOPMHUPYEMOI OTONMMTENBHON HAIPY3KH», KpaTkuil
0030p KOTOPOTo COHEMKWTCS B KOHIIE ITIaBhL.

Crangapt DIN 4701 «Pacxon TeTutoTH B 30aHHAX» COCTOMT W3 TpPEX dacTeil:

yacth 1 « "HOLHBEIC METOIIH pacuerar;

YacTh 2 «1e.... “H Y-2JThHBIX 3HAYeHUI 1 KO3(hDUIIMEHTOR»;

yacte 3 «Paciiu ToxxeHYe ¥ pacyeT YCTAHOBOK LIS 00OrpeBar.

Ob6ovnbte caywau

CornacHo NpeRnmUCcaHMIo, MO OOKYHEIM CIyYaeM ITOHUMAETCH pacdeT Ui
— SXWJIBIX JIOMOB;
— ObMCHBIA A a™VMUHUCTPATUBHEIX 3TaHMUIL;.
— KON,
— GONbHULL
~ TOCTHHHII ¥ T.O.

Ocobvte cayuan

st ocobuIx ciyyaeB, TakyX, KAK TEIUIMLA WM OpaHXepesi, pefKO OTATLUIMBAEMOE
TIOMEUICHHE, 30AHUE [aB...JbOHHOIO THIA C OY€Hb BHICOKUMM MOTONKAMHY WJTH TIOME-
LEHKE U3 MACCHBHBIX KOHCTPYKLM, TIPEXYCMOTPEHB OCOOBIE METONB PACHETa. .
HopmupyeMsIM TersionorpeGieHueM 31,..dUs HA3BIBaeTCs TeIUIOBask MOIHOCTh, KOTO-
past JoykHa ObITh TIOLBEIEHA B MIOMEUIEHIA NMPY HOPMHPYEMBIX NOTOMHBIX YCIOBUSIX ISt
TOro, ¥roOpl BHYTPH HOMelleHui obecrieuBamich Tpebyemble TeMriepaTypHbIe YCHOBHSL

Hopmupyemoe menaonompebaenue

Hopmupyemoe mensonompebaenue paccuumbieaemcs: npyu yoioguu, ¥mo 30arue
UMeen! ONpeCencHHbIE XAPAKMEPUCTIUKY HAPYICHUX 02paycOaroux KOHCIpYKUUIL.

Ocrnoent pacuema

3a OCHOBY pacyeTa NPUHUMAETCS YCIIOBHE TIOCTOSHHOTO COCTOSHMSL. OHOBPEMEHHO-
DPeLioNaraeTes, YTO TEMITEPATypa BHYTPEHHEH MOBEPXHOCTH OIPa)KIaloiMX KOHCT-:

PYKUMIT paBHA TeMIepatrype BHYTPEHHETO BO3NYXa ¥ YTO MPOMCXONNT TEILVIOOOMEH

MEXIY HAPYXXHBEIMM CTEHAMH ¥ BHYTPEHHHMMM OTDAXIAIOIINMY IOBEPXHOCTAMY.
Ilpaeuavnocmo evibopa paimepos
IMpaBunbHOCTs BEIGOpa Pa3sMEPOB OTONMHTENBHBIX IIPHOGOPOB O0ECIIEYMBAETCH TEM,

YTO, NP pacyeTe TEeIUIONOTPe.ICHUS YUMTHBAIOT PACYETHYIO TEMIIEpaTypy HapyX-
HOTO BO3IYXa IJIS XOJOMHOIO TIEpHOIa roja s NaHHON KIMMAaTH4ecKoll MecTHOC-

3.2. Pacuem HOpMUpYeMozo menaonompebnentss 0na obbiMHo20 CayHas @

TH, PacUYeTHYIO CKOPOCTh BETPa IUIsl XOJNOAHOTO MEepHofia rofa U TeruodU3NYecKre
‘CBOMCTBA CTPOMTEINBHBIX MATEPHANIOB, BXONSLMX B COCTAB OTPAXIAIOIINX KOHCT-

PyKumii.
Ileav pacuema mensonompebaenun

enpio pacuera TerIono-pebieHyst sBisieTcst obecreyeHne B MOMELICHUSIX 3[a-

“HMS$1, OTATUIMBAEMOTO C MTOMOMIBIO CHCTEMB! LIEHTPaJIbHOTO OTOIJIeHNsI, HC TOJIBKO,
_VAOBJIETBOPUTEIIBHHIX, HO ¥ paBHOMEPHBIX YCJIOBI/Iﬁ HoAICpXaHuA 3a/faHHOU TeMrIie-

paTypHL.
Mowpnocms xomaa
3uayenne HOPMUPYEMOTO TEILIONOTPeGIeH st 30aHus SIBAETCS OCHOBOM [UIsl pacyeTa:

~TEMIOBOM MOIHHOCTH KOTNa.

3.2. Pacuetr HOpMMpYeMOro tennonorpebnexnuvs pns
OObIMHOro crniyvas

3.2.1. Temnepamypa
3.2.1.1. Hopmupyemas memnepamypa HApYICHO20 6030yXa
Hapy»xcnas memnepamypa 043 MeCIHOCIMU

Ilpn pacueTe HOPMYYEMOTO TEILIONOTPebieHUs 3/IaHMs YUYUTHIBAIOT PaCYeTHYIO
TEMIIEpaTypy HapyXHOTO BO3/yXa, KOTOpasi sSBIAETCS ONpeneNeHHON st Kaxnoro
KimMaTdeckoro paiiona. Takoil TeMnepatypoil SBISAETCH CpejiHee 3HaYCHHUE TeM-
TIepaTypHl CaMbiX XOJIOAHBEIX ABYX JHei MOAps/ /Jisi KaXI0oTo HACceIeHHOro MyHKTa.
DTH 3HaYeHusT Ui TopomoB ¢ HaceneHueM Gomee 20 000 xwuresieit Gep;Tcsi M3
tabmui «[laHHble MeTeoponornyeckol ciyx6u [epManum». cornmacHo DIN 4701
yacTh 2°.

JIOTIONHUTENBHO 3TH TAOMIIEL CONEPXaT KIMMATOIOTHYECKUE JaHHBIE O 3Ha4e-
HUM CKOPOCTH BeTpa Ul JaHHOH MECTHOCTH .
‘ Tlpu omnpenelieHNH PacyeTHOM TeMrepaTyphl HapyXHOTO BO3[yXa YYHTHIBAIOT
‘AKKYMYJMPYIOIIYIO CIIOCOLHOCTh CTPOUTENEHOW KOHCTPYKIMH.

TIpy pacyeTHBIX MOTOAHBIX YCIOB.ISX CUMTAETLS NOMYCTHMBIM HENpPOIOIKUTEb-
HOE CHIDKEHHE TEMITEpaTyp.d BI iyxa B no-ferrerm u Ha 1 K.

Koppexmupoexa napyxcnoil memnepamypuot

Tlo 3Toil HMpUYMHE TIPE~yCcMaTpHBAcTCsl KOPPEKTHPORKA TeMIICpATYPH HApPYXHOTO
“BO3/IYXA B 33BHCHUMOCTM OT aKKyMYJHIpPYIOMEil COCOGHOCTH CTPOUTENBHOH KOHCT-
pyximn, cornacio DIN 4701 gacre | (usnanue 1983 r.). *

" TakuM o6pa3zoM, pacueTHast Te MITEPATYpa HAPYKHOTO BO3/1yXa OIPCACIIACTCS CIle-«
AyiommM obpazoM:

t, =1+ AL, 3.1

Maccuenocmy xoncmpyxyuu

‘Tonpap6une koaddummenTt As, Ut TeMrepaTyphl HapYXHOro BO3IyXa onpe,qenﬂw
€TCS B 3aBICHMOCTH OT MAaCCHMBHOCTH OTpaXiaroiei KOHCTPYKLMM:

R JlaHHbBIe 10 PACYETHBIM NMAPAMETPaM HapyKHOTO BOSIYXa KIMMATHYECKUX parioHOB Poc-
cuiickoit Peniepaumy npyseneHH B CTpOUTENBHBIX HOpMax U npaswiax CHull 23-01-99
_«CrpoMTe/ibHasl KIMMaToJorus».
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Pnc. 9.8. Biok-cxemMa HACOCHOH CHCTEMBI BOASHOTO OTOIUICHHS:
MPB — mMeMOpaHHBIi paciMpHTeIbHbIH 6aK;
CB — cnyck Bopsr,
YB - ymanenwe BO3iyxa;
OIl ~ oronwrensHbIH NpUGOP

9.4. Ilpumep pacuema HU3KOMeEMNEPAMYPHOU CUCMEMbI 600HOZ0 OMONAEHUS I@

pvan i Tpyd — Menb, OTONMUTENbHBIE IIPHOOPH — IUIOCKHME, THTE 22 win 11, BeicoTa
600 MM, koten — razospiit G 124 LP [9.6] ¢ HOMHHAIBHOI TEILIOBON MOLHOCTHIO
17,4 xBr.

YKa3aHHBIE Ha OJIOK-CXEME TEIUIOBBIE MOILIHOCTH OIpENeSIeHBl Ha OCHOBAHHU
TeIonoTpebieHust OTHENBHBIX TOMENIEHMH, BKTIOYas MOTPABKY HAa OTONMTEIbHbIE
pubopsr B cootsercTBrM ¢ DIN 4701 yacts 3.

B kayecTBe BEHTWICH-TEPMOCTATOB HA OTOMHTENHHBIX TIPHUOOPAX UCHONMbL3YIOTCS:

— CTaHIApTHHIH YCTAHOBOYHLIA BEHTHIbL «N»:

k.. = 0,87 M*/4 npu nonoxeHuu «N» u X, =2K;

— BEHTWIb TOYHOH perynnpoBku «Us:

k... = 0,34 M*/4 ripu nonoxeHny «N» u Xp =2 K.

BribOp COOTBETCTBYIOLIMX BEHTIUIEH BBIMONHEH MO MPUHLMIYY MUHHMH3ALHKA
HOTEph NABIEHKUST B BEHTHJIE.

B kaxaoM oTomMTesTbHOM IpuGOope obpaTHast JIMHHA FIPHCOSAMHAETCA C JIOMO-
LIBI0 OOXUMHOM HakuaHOM Taiku (k.. = 1,5). OHa DOIKHA KCTIONB30BAThCS TONBKO
JUTA peryiIHpOBaHus, KOLAa PeryMpyIoiiuii BEHTHIL Ha OTONMUTENILHOM Ipubope He
MOXET obecneyrTh HEOOXOOUMEIE TIOTepH HaBierud. HeobosHayeHHEIe yyaCcTKH ToI~
COeMHEHUH TPYyOOTIPOBONOB K OTOITUTENBbHBIM NMpHGOpaM g Tomatonieil u obpar-
HoIl nuHWiT uMeroT IUMHY 1,50 M.

YkazaHMe: Tak KaK peYb MIAET O NpUMEPE pacdeTa, 35eCh He YYHTHIBAIOTCH HEOO-
XOOUMBIE B KAXIOW HEHCTBHUTEIBHONM CHUCTEME HU3IMCHEHUS HaMpaBiCHUI COeOUHH-
TEJIBHBIX TPYOONPOBOAOB.

[Tpu pacuere HCIONMBL3YIOTCS TAGIWIE AT ONPENeSIeHU TIOTeph HABIEHUA IUIsl
80°C. [TonpaBka B COOTBETCTBHH ¢ ypaBHeHUAMM 9.19 n 9.20 juist cpenueit Temriepa-
TYypH 62,5°C He yyuthBaercsa. Ho npu onpenencHun oGeMHOTO pacxola BOOH W
noTeph HaBlieHUsT Z MPUHUMAEM 3HAYEHHE TUIOTHOCTH Bombl mpH 62,5°C, paBHoe
981,8 kr/m>.

9.4.2. Pacvem

B obueM ciryyae, Kak ¥ B JaHHOM ITpHMEPE, HE BCErIa BO3MOXHO TOYHO Onpere-
JIMTH IT0 CXEME, KaKO# 13 y9acTKOB (CTOSIKOB) TpyOOrpoBona siBjIsIETCsl CaMbIM He-
GJIaronpUsITHBIM, M TPOBECTH JUIA HETO PAacyeT W MoAdop mUpPKYISIMOHHOTO HAco-
ca. U3 s3toro cremyer, 4To HeOOGXOAMMO HPOBECTH pPACYET IMOTEPH HABJIECHUS B
TpyOONpPOBOAax U CKOPOCTH BOIB! Ha BCEX YYACTKaX W BO BCEX TPEX CTOSIKAX NAHHOM
cHCTEMBI (PEKOMEHAYEMBIE CKOPOCTH W YIAENLHBIE NMOTEPH HABJIEHMS! MPUBEIEHBI B
Tabn. 9.4).

Pacyer HayHHAIOT C ONpeENeJICHHsI MaCCOBOI0 PACXOa BOIK! IUIS KaXIOro yya-
CTKAa, KOTODHIH ONPENEIAETCA B 3aBHCHMOCTH OT TEIUIOBOI MOIIHOCTH ITOXKIIIO-
YeHHOro OTOMUTENBHOro Npubopa. B cooTBeTcTBMHM ¢ ypaBHEHMEM 9.17 nonmyyalor:

m =2l

"ot

w

HarpuMep, s ydactka 01:

_ 16650 Br-xr-K

_16650BT-Kr-K _g5p 4 pr/e.
Mo = TG Br o 15K K/

* Ilo ypaBHenwmio 9.17:

= 16 650 Br-3600 c -xr-K
9T 41868 Ox-15K

=954,4 K/4.
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@ Inasa 3. Pacuem menaonompebtnenun 30anuii no DIN 4701

— obneryeHHass KOHCTPyKums m/A, < 600 kr/m? — At =0K;
— MaccuBHast KOHCTPYKums m/A, < 600—1400 xr/m? ~ At =2K;
= KOHCTDYKUMs TOBBILIEHHON MaccuBHOCTH m/A, > 1400 kr/M> — Al = 4 K,
rae m — TeTUI0aKKyMYIMpPYIouas Macca NOMEIIeHHs (HApYXHbie ¥ BHyTDEHHHE CTe-
Hbl, MOTOJIKM, HON);

A, — Tolab HapyXKHOHM MOBEPXHOCTH (CTEHH!, TIOTOJIOK M OKHA);
m=30,5m_, +2,5m . +m ) + 30O0S5m_. +25m . +m), 3.2)

I7ie H — HapyXHbe TTOBEPXHOCTH;

B — BHYTPEHHHE MOBEPXHOCTH.

TeruoakkyMynupyronasi Macca HapyXHbIX [TOBEpXHOCTell OIpenessercs Uit ca-
MBIX HebIaroNpuATHEIX TIOMEIeHMH B 31aHMM (HANpUMED, TIOMEIliEHNE C JIByMS Ha-
PYXHBIMU CTEHAMM).

ITonpasoyHeift K03hbUIIMEHT HAPYXHON TeMIlepaTyphl YCTAHABIUBACTCS OIM-
HAKOBHIM JUI BCETO 3[AHMA.

Cornacuo DIN 4701, npiHaIIeXHOCTb 30aHUS K BHIOPAHHOMY THITy KOHCTPYK-
MK B paMKax pacyeTa TeIUTOmoTpeONeHHsT MOATBEPXIATh He HYXHO.

3.2.1.2. Hopmupyemas memnepamypa enympennezo 6030yxa
Hopmupyemas enympennas memnepamypa

B xayecTBe HOpMUpYeMO#i (PacyYETHOI) TeMIePaTyphl BHYTPEHHETo BO3IYXA UCTIONB3YeT-
cst «o(pheKTHBHAS TEMITEpaTypa», KOTOpast yUHTHIBAeT KaK TeMIIEpaTypy BO3IyXa B IIOMe-
HIEHWH, TaK ¥ CPeIHIOK TEMIEpaTypy OrPaXIaloLUX MOBepXHOCTei (cMm. pasnen 1.4).

3Ha4YeHMsT HOPMHMPYEMOH TeMIlepaTypbl BHYTPEHHErO BO3NyXa Il pazIMIHbIX
noMerunermif ykasaasl B DIN 4701 vacrs 1 (taba. 3.1).

[pu cornacoBaniy ¢ 3aKA34MKOM JOHYCTAMBI OTKJIOHEHUS TEMAEPATYPHL OT Pac-
ueTHOR. B Oynyniem 310 JOJDKHO OBITH 3apMKCHPOBAHO B TEXHHYECKHX YCIOBHSX
norosopa, coracho VDI 6030.

Yacmunnoe uin OZPAHUMECHHOE OomoniAcrue

Ecm B xakoM-1u60 XUIOM ioMe KN 31aHWH [OMELIeHHMs] OTAIUTMBAIOTCS OTpaHu-
YEHHO WJIH 9aCTHUYHO, TO, cormacHo DIN 4701 yacts 2, Moryr OMTH yCTAHOBJICHB
OnpefieJieHHble pacyeTHble 3HAYCHUsl TeMIlepaTyphl B MOMEIMIEHMAX £, HO OHH He
HOIXHB ObITh Hike 15°C uist xubix nomerneHnit. [lpy 310M HEOBXOMMMO YUMTHI-
BaTh HOTEPM TEIUIOTH B Gonee xonogHbIe noMeneHus (cM. pasgen 1.4).

Heomanaueaemsie ecnomozamenvivie nomewenun u uep()axa

71 HeoTaITMBAEMBIX BCIIOMOTATENBHBIX MTOMELICHHI MITH YepAAKOB TIPHHSATH COOT-
BETCTBYIOLHE 3HAUYEHMs TeMIIepaTyphl, KOTOpEIe NMPHBENEHH B TabIuiEx B COOTBET-
creun ¢ DIN 4701 yacts 2.

IIOMQH{BHMH C GHEWIHUM Omonienuem

[MoMenieH#saMy ¢ BHELIHNM OTOIUIEHMEM HA3BLIBAIOT MOMEHICHHA, KOTOpHIE CHabXe-
HBI KaKUM-JTG0 IPYTUM OTOIMTE/IbHBIM YCTpoiicTBOM. ToMeleHHs HeCKOIBKMX KBap-
THP, KOTOPHIE OTATUIMBAKTCS € MIOMOLIBIO LEHTPATBHOIO OTONMUTENIEHOIO YCTPOMCTBa
(KOTENBHOIY), He ABRISIOTCA MOMELEHMAMH C BHEUHUM OTOILIEHUEM.

Tiomewenue xomeavnoii

IMomgepxanne TeMiiepaTypsl, paBHoit 15°C B TOMEUIEHHSX, TE YCTAHOBIEHH! KOTIbI
WIH TOIKH, KaK 370 perameHTHpoBaHo B DIN 4701, Ha npakTHke siBnsercst Hepe-

3.2. Pacuem Hopmupyemozo menaonompebnenus 018 06bmHo20 cayHas 4\':’.)

apHEM. COBpEMEHHBIE OTOITUTETbHBIE KOTIIB MMEIOT HU3KUe MOTepH Ha U3TyJYCHHE,
TO ecTh MOMEIeHMe HarpeBaeTcs IMIbL HesHaunTensHo. Eciy nopava Bosayxa, Heob-
XOIIMOTO IUTsi TOPEHMs, TIPOM3BOIHMTCS CHAPYXH Yepes OTBepCTye ¢ TUTOLIANIBIO TIome-
pEUHOro cedeHrss MHHMMYM 150 cM? — 3TO COOTBETCTBYET OOBIYHOMY CIIy4aro I
KOTa MOHIHOCTBIO Gontee 35 kBT — To KoTenm MoxeT (PyHKLIMOHMPOBATE MPH TeMITe-
parypax okosio 0°C u Huxe.

Ta6mena 3.1. HopmupyeMas TeMiiepaTypa BHYTPEHHEIO BO3AyXd B TMOMEIICHMAX B
cooteercTerd ¢ DIN 4701 vacts 1

Tun 3pavus Momenierive BHyTpeHHss Temnepartypa
nomeujeHnit, °C
Xunoit pom WU/as KOMHaTa ¥ CrianbHa +20
KYXHA +20
BaHHaA KOMHaTa +24
Tyanet +20
OTANMBaEMbIE BCNIOMOFaTENbHbIe foMeltierua” +15
NECTHHYHbIE KNETKW +10
OdumcHbie paboure kabuHerni +20
M TOprogbieé 30aHuA  Tyanetbl +15
TOProBbie NOMELLIEHHN +20
locTuHMub KOMHATbl B rOCTHHHLAX +20
¥ pecTopaHbt BaHHasA KOMHara +24

* BHyYTpeHHHME KOPHIIOPE! B XHTBIX MHOIOITAXHbIX JIOMaX, KaK NPaBiio, He OTaIUMBAIOTCS.

3.2.2. Onpedeaenue xoagppuyuenma menaonepeoauu
3.2.2.1. Conpomusenenue mensoomoaue R u R,
Kos¢ppuyuenm menaonepedasu k

CorlacHO 3aKOHAM TEPMOIMHAMMKH, ko3ddunueHT Teruionepenaun k spisiercss B
COOTBETCTBUM C ypaBHeHHsMH 1.6 u 1.7 -obpaTHO# BeAMYUHON JUI CONPOTHBICHHA

TervIonepeaaye Orpaxiaioneil KOHCTpYKImH R
R =R +3R + R, [M-K/B1l,
roe ’

R = l/o,; R = d/4 R =1/e,;
k =_Ii—,( [Br/m*-K].

3HayeHHs CONPOTHBJECHUS TEIUIOOTAAYEC BHYTPEHHMX M HapyXHBIX MOBEPXHOC-
Teil OrpaXIAOIMX KOHCTPYKIMit ycraHosaers B DIN 4701 vacts 2. Ilpy 310M pe-
Hamlnee 3HaYeHue ¥MeeT HarpapieHHUe TeIUTOBOTO MOTOKA.

3naueHus R npencrapieHsl B 1abn. 3.2




@ Inhasa 3. Pacuem mensonompebaenus 30anuti no DIN 4701

Tab6amua 3.2. 3Hayenus R comacHo DIN 4701 yacte 2

CrpontensHas KOHCTPYKLUMHA Tepmuueckoe conporuBnesne  TepMHYECKOe COMPOTHBNEHHE

3.2, Pacuem nopmupyemozo menionompeOnenus 043 obbinoeo ciyvasn 4\9

Ta6maua 3.3. TonpaBoysblii KoabbHIMEHT 118 HApYXHOH TOBEPXHOCTH COITACHO
DIN 4701 yacts 2

TeNnnooTAa4e BHyTPeHHeH TennooTaave HapyxHoii
nosepxHocTH R, NOBEPXHOCTH R

HapyxHas crena 0,13 0,04

HapyxHas creta, o6gysaemas 0,13 0,08

HapYXXHbIM BO3AYXOM

BuyTpenHsa cTena 0,13 0,13

MNotonok, TennonoTok Beepx 0,13 0,13

MNoTonok, TennonoToK BHK3 0,17 0,17

Noronok nog HeoTaenaHHbIMK 0,13 0,08

veppavyHbiMH NOMeLieHHAMH

3.2.2.2. Hopmupyemviii ko3gpgpuyuenm menaonepedauu k.,
Hopmupyemoiii koapdpuyuenm menaonepedanu

Hopmupyembiii koshduumeHT Teruionepenayy k,; AOJDKeH YIHTBIBAaTh HE TOJIBKO Xa-
PAKTePUCTHKY TEIUIONEpead HapyXHOM CTPOMTENLHON KOHCTPYKIIMHM, HO U BJIHS-
HHE Ha TeMIlepaTypHBI KOMQOPT COIHEYHOTO MIYYEHHS M HU3KMX TEeMIEpaTyp
MOBEPXHOCTENR HAPYXHBIX CTEH M OKOH.

k, =k + Ak _+ Ak, 3.3)

re Ak, — monpaBoOYHBI KO3GQHIIMEHT U HAPYXHOH NOBEPXHOCTH;
Ak_ — nonpaBoYHbI# KO3(MGIHULMERT, YIUTHIBAIOLINI BIUsIHME COTHEYHOTO U3ITy-
YeHUs /IS TPO3PaYyHBIX HAPYXHBIX HOBEPXHOCTE.

Tionpaeounviii Ko3ghpuyuenm O0an napyscroii nosepxnocmu

IomnpaBouHbit KOahGUIMERT 1A HapyXHOM NOBEPXHOCTH Ak ONpeNeNsercs B 3a-
BUCUMOCTH OT KO3¢duUIIeHTa TeIuionepeiayy COOTBETCTBYIONIEH CTPOUTEILHON KOH-
crpykumu (tabn. 3.3).

Ecnu nist HOBBIX HOCTPOEK YUMTHIBalOTCH TpebosaHus [penmicanmii mo Terio-
3aiuTe oT 1995 1., TO yBenmmueHme x03ddUIMEHTa TeIUIoNepenayt Uid HApyXHON
CTCHHI SIBJISIETCS HEBO3MOXHRIM, TaK Kak TpebyeMoe 3HaueHHe Ko3dhpuimeHTa Ter-
Jlonepefiayy HODKHO ObITh HaMuoro MeHsle 1,5 Br/m?- K.

K BHYTpeHHHM CTPOMTENIBHBIM KOHCTPYKIIMSM JaHHOE 3HaYeHue kK He OTHOCHTCS.

Tlonpaeounviii Ko3hpuyuenm, yuumlearowuil 6AUAHUE COANEMHO20 UIIYMCHUR

HonpaBounsiit KosdduimenT Ak, YIUTHBAOLIMN BIMAHHE COITHEYHOTO H3TYYEHMS,
YYUTBIBAET TETUTOMOCTYTUIEHHS PACCESHHOrO COJIHEYHOTO M3JIYYEHHS Yepe3 Ipo3payu-
HBIC HAapyXHble ITOBEPXHOCTH M 3aBHCHT B IIEPBYIO OYepedb OT BHIA CTEKJIA.

Cornacno DIN 4701" yacte 2, Ak, paBeH:

— IJIA TIpO3pavyHoro (HopmanbHoro) crekna Ak = —0,3 Br/m?- K|

— IS CIELMANIBHOTO CTEKJIa, CBETOPACCEMBAIOIIEro OCTeKieHus Ak, = —0,35- g ;

— g — obuwmil Ko3QGULIMERT TEILIONpPOITYCKaHus octekyienua o DIN 4108.

CornacnHo npoexty DIN 4701 ot 1995 r., 1ONONMHUTENBHO pacCMaTpHBacTCs po-
3pavyHasl TETUTOM3ONSIIMSI HAPYXHBIX CTEH.

B coorsetctBun ¢ DIN 4701 He y4uThIBa€TCS BIMSHUE OPHEHTAIIMM IO CTOPO-
HaM CBETa U CBA3AHHOIO € 3TUM 60Jiee BRICOKOTO TETUIOTIOCTYIUIEHHSA 3a CYET COHeY~
HOIl 3HEprUH.

* Cum. Hpwioxenue.

Koagppmument tennonepepaumn k, Br/m? K Ak, Br/m:-K
0,0—-1,5 0

1,6—2,5 0,1

2,6—3,1 0,2

3,2-3,5 0,3

3.2.2.3. CmpoumenvHbie KOHCIMPYKYUU, 2PAHUMQUUE C SPYHIMOM

JInst CTPOMTENBHBIX KOHCTPYKIMiA, TPAHMYALINX C TPYHTOM, TIPOBOIST CrELMAIbHbIE
pacyeThl, TAK KaK Y4MTHBAIOTCS TEILIONOTEPH yYepe3 TOYBY B HAPYXKHBIA BO3IYX U

TPYHTOBHIE BOJIBL.
Cpednna napyxcnas memnepamypa

TMockonbKy 3eMist obanaer 6OMBLIOH TETUI0AKKYMYJIMPYIOLiein CIOCOGHOCTHIO, TO B
pacyeTax He PEKOMEHIYETCA MCIONb30BaTh TEMIIEpaTypy HapyXHOrO BO3/yxa 3d KO-
poTKuMit xosonHblil nepron. HeoGxonymo y4MTBIBATh 3HAYEHWE CPEIHEH HapyXHOW
TeMMepaTyphl TS JOCTATOYHO JJIMTEIBHOTO XOJIOZHOTO NEpHOa.

TepMHyeckoe COTIPOTHBIIEHHE yepes MOYBy B HAPYXHbIM BO3IYX 3aBMCHT OT TLIO-
LAY TIOBEPXHOCTH OCHOBaHMs, TPaHUYaAleil C FPYHTOM, ¥ COOTHOLIEHMS €¢ CTOPOH,
a TaKXe OT ITIyOMHBI 3aJieraHus TPYHTOBBIX BOJ.

Ilosepxnocmu, spanuvaugue ¢ 2pyHmom

JIna moBepXHOCTEH, TpaHMYAIMX ¢ TPYHTOM (BEPTHKAIBHBIX H TOPU30HTATBHEIX),
TEeryIoBOH TOTOK pacCYMTHBaeTCs 1o ¢opmyse

AT e
R, R,

rne RHB — 3KBUBAJIEHTHOE COTIPOTHBJIEHME TeIUIoepeiadye U3 MOMELIEHN B HapyxX-
HBIA BO3IYX;

3.4)

RHB = Rn + Rlx + RAB + RH’ (3'5)

roe R, — TepMuyeckoe CONMPOTHURIEHHE CTpOMTEIbHON KOHCTPYKLMH, )
R, — 9KBMBAJIEHTHOE TEPMMUECKOS COMPOTHBIICHHE TPYHT —> HapyXHBIN BOIYX,
onpenensiemoe no nuarpammam DIN 4701 wacts 2.

Tenaoomoarowte NOBEPXHOCMU OCHOBAHUA

TIpu pabote ¢ MarpaMMamMy BCernia yUMTHBAIOT oblLiiee 3HaY€HHe ILTOIaqH Tervione-
penaIoHIMX MOBEPXHOCTEl, IPaHNYAIlUX C TPYHTOM. DT0 O3HAYaAET, YTO 3HadeHue R,
SBISIETCs OMMHAKOBBIM JUIS BCeil IUTOLIAM OTpaXIaloUIMX MOBEPXHOCTEN OTaTUIHBae-
MOTO NMOMEIeHMs], TPaHUYAlMX C TPYHTOM, B TOM YHCNE M JUisi OOKOBBIX CTCH.

OrnpefiesieHye 3KBUBAJIEHTHOTO TEPMHUYECKOr0 CONPOTUBIIEHHS R, ¢ momoipio
[MarpaMM SIBJISIETCS HETOYHBIM, MO3TOMY JUIA €r0o pacvera UCIONB3yioT Clelyioliee
ypaBHeHHe:

5

R,= 0,24'[1100“%“ Ty +G;) | } : (3.52)




9.4. Ilpumep pacuema HusKomemnepamyproii cucmembt 6005HO20 oMonAeHUA \)

(|/76 Taea 9. Cucmembl 6002HO20 OMONACHUS

OGbeMHBII pacxoq, ABISAIONUiics HeOOGXOIUMBIM 1A nopbopa Hacoca, paccyu- N .
ThIBaeTCs IO ypaBHeHuUIo 9.18: i ) -
D % D lm|m|w < | < :
Q & Wwiwmirx|w
Vo= ALK 7,40 x § |T|B|B|8|8|v|3|8|2|8|8|R|8
P T Ty
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BAIOT IO ypaBHEHHUIO 9.15: §§ E Eé % o
= == o
— . [<} = b Olwim
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Tlpu onpenesieHHU THAMETPOB TPYOOITPOBOAOB IIPOMEXYTOYHBIE 3HAYCHUs Mac- i o &
COBOTO PacXoa Ha yyacTKe He WHTEePTIONUPYIOTCs, a MPHHUMAIOTCS 3HaYeHHst Onu- E |5 e 3
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3HayeHNs K03 PUIMEHTOB MECTHOIO COIPOTHRIIEHHS ¢ TIPUHMMaIOT 1o Tabu. 9.5, a g 4
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w - o
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CHCTEMBI OTOTLIEHHUS. g <28 |~
[ToTepH namiieHHs1 Ha OTHENMbHBIX yuacTkax (R + [ + Z) npusenens B 1abm. 9.6. § § i g\g =]
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TMorepy JaBTEHMs B OTOMUTENBHBIX MPHOOPaX Apqy ., TAKXKE ONPENENEHBI IO « |8 |8 g ] g‘ ;E z
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@ ITnasa 3. Pacuem mennonompebaenus 30anuii no DIN 4701

Eciu pedb MIeT 0 HeNpsiIMOYroIbHOM OCHOBAHMH MJIM OCHOBAHMS TECHO TipHiIe-
TaloT IpYyT K IpYry, TO AJis pacyera HeoGXOMMMO MCIIONB30BaTh PaBHELl MO TUIOWALN
NPAMOYTONBHYUK, OIHA H3 CTOPOH KOTOPOTO paBHa HanGosbielt MHe BakTHIecKoro
OCHOBaHMS 3HaHHA:

R, =R +R_+R, (3.6)
e R — 9KBUBAEHTHOE CONPOTUBIIEHHE TEIUIONepenaye MoMeIieHHE — IPYHTOBEIE BOJIBL;
R, — Tepmuyeckoe CONMPOTHBIEHME TPYHT — IPYHTOBBIE BOJIBL.
R, = T/, 3.7
rne 7 — ray6yHa 3aieraHusi TPYHTOBBIX BOJL,
A, — TeTIONpPOBOIHOCTB TPyHTA (1,2 Br/M? * K);
L, — CPEIHSAs TeMIepaTypa HapyXHOrO BO3IyXa JUIHTEJIHOTO XOJIOMHONO ITePHOJIA;
t. =t +I15K;

t:u — TeMriepatypa rpyHToBeiX Bog (10°C).
Bauanue menaouzoasyuu

Eciu ropusoHTaibHbIe NEPeKPHITHS OCHOBAHMS MMEIOT TEIUIOU3O0JIAIIMIO, a BEpPTH-
KajlbHbIE TIOCKOCTH (OOKOBbIE CTEHBI) He MMEIOT TEILTON3OMISILIMK, TO TPH orpenee-
HUM TEPMUYECKOrO CONPOTHBIIEHUS. R, BEPTUKAIBHBIX CTEH, IPAHUYALIMX C TPYHTOM,
YUYUTBIBAIOT TOIBKO 50% OT 00miero 3nayeHus R

[ moBepXHOCTE#H, rpaHMYAIIUX C TPYHTOM, TEIUIOBO# OOTOK, MOCTYIIAIOIIMIA B
HapyXHbI{ BO3IYX 4epe3 IPYHT U TPYHTOBBIE BOMIbI, PACCUMTHIBACTCS OTHENBLHO.

3.2.2.4. Pacuem kosghhuyuenma mensonepedauu HEeOOHOPOOHOL]
CMPOUMenbHOU KOHCIMPYKYUU

HeonHOpOTHBIMU CTPOUTEBHBIMEM KOHCTDPYKLIASMHU' ABJISIOTCSH, HalpuMep, KapKACHBIE
CTCHBI, KOHCTPYKLMM C [ICPEBSHHBIMH Ga/IKaMH M YIUIOTHEHHEM JUTSl OTHENKH KpBILLL

Ha puc. 3.1 nokasansl TeIUIOBHIE TTOTOKH 4epe3 HEOMHOPOHMHYI0 CTPOHMTENILHYIO
KOHCTPYKIIHIO.

q k q k

Hapyxuas 06nuuoBxa

BHytpennss obnuuoska  [flepessitnan Ganka  M3onsums
Puc. 3.1. TeroBo# MOTOK 4epe3 HEONHOPOLHYIO CTPOMTEJILHYIO KOHCTPYKILIMIO

Cpednuii ko3pduyuenm menasonepedavu k,

Cpennnit xoaddurment Ternmonepenaun k., PaCCYMTBIBAETCH C YYETOM OTIETBHBIX
YY4CTKOB UM MX K03QGNUMEHTOB Terurofiepenauy k:

° 'jg":; (3.8)

3.9)

! CrpouTesbHas KOHCTPYKLIMS, COCTOSIILAS M3 MATEPHANIOB C PA3THYHBIMK TePMHYECKUMH
CONPOTURICHHAMHU.

Gl APHA R

3.2. Pacuem Hopmupyemozo menionompebaenus 0as o6bHo20 cayuas \Q)

TA-k
=== 3.10
k. (3.10)

3.2.3. Hopmupyemvte mensonomepu Q. uepes ozpaxcoarouue
KOHCMpyKuuu

HopMupyeMble TETUTONOTEPH Yepes Orpaxaaloliye KOHCTPYKIIMM! paCCUUTHIBAIOT Clie-
OYIOHMM ofOpa3oM:
0, =24 - g, (3.11)
rne A — 1iomanb - CTPOMTENBHON KOHCTPYKIIMY;
qli — TETUTOBOM MOTOK Yepe3 CTPOMTENILHYIO KOHCTPYKIUHIO.
LIt HapyXHBIX CTPOUTENIBHBIX KOHCTPYKIIHIA:

Q=4 Kk - (1) (3.12)
Jns BHYTPEHHHX CTPOMTEBHBIX KOHCTPYKIIMIA:
Qp=A- k- (t—1). (3.13)

Ecmu TeMmepatypsl B CMeXHbIX IMOMELIEHHSIX paBHBI, TO Terutonotepu Q. i
BHYTPEHHHUX CTPOMTENLHBIX KOHCTPYKLIMIA paBHBI HYJIO.

PacyeTsl TEIUIONOTEPD Yepe3 Orpaxiaioliiie KOHCTPYKIIMH, UMEIOIIME OIMHAKO~
BBIT KO3 DUIMEHT TeTUIonepenayy, MOXHO OOLEIHMHHUTD. )

OKHa H JBEpH PACCMATPUBAIOTCSH KAK YACTh OrPAaXXNAIONIMX KOHCTPYKLMI COOT-
BETCTBYIOIUX CTEH M PACCYMTHIBAIOTCH OTHENBHO.

Pazmepos
B xavecTBe IIHHEl M IIMPUHBl YYMTHIBAIOT raGapuTHBIE pa3Mepbl MOMELIEHH.

B xauecTBe BBICOTHI CTE€H YUMTBIBAIOT BBICOTY 3TaXa; IIPY 3TOM HOOABIISIOT ITOJIOBUHY
TOJMIMHBI IEPEKPHITHSA 110J1a ¥ TOTONKA.

Coxpawenun

IIpu pacyere CTPOMTENBHBIX KOHCTPYKIMI HCHONB3YIOTCS CIIEAYIOLIME COKDAIICHUS:
BIl — BHyTpeHHSs IBeph;
BC — BHyTpeHHSd CTEHa;
KP — kpoinia;
H/1 — HapyxHas nBepb,
HO — Hapyx#Hoe OKHO;
HC — Hapyxnas creHa;
ITJI — nom;
I[IT — moromnok.
Tioxazameav Kpumepa

Ha ocHose pacyeTa TEIDIONOTEPh Yepe3 OrpaxXaeHnst KOHCTPYKIMY OIPEnesaIoT mo-
kasarenb Kpuinepa D, xotophiil nipenctapisier coboit cpenree kKosghduimeHra Temn-
Joneperayn:

Or
D=—=t
Aoﬁm(ts _tu)

3uauenue D HeOOXOXMMO JIJIS OINpeneNieHHUs PacyeTHON TeMIleparypbl BO3nyXa B
MOMEIEHH .

(3.14)

! CyMMapHbie TEIUIONOTEPH MOMEIEHHUEM Yepe3 OrpaxAaloline KOHCTPYKIMK (CTeHHI,
TIOTOJIKH, TIOJbl, OKHA).
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C/ Ihaea 3. Pacuem menaonompebaenus 30anuti no DIN 4701

3.2.4. Hopmaavnote mentonomepu Ha Hazpeeanue UHMUILMPUPYIOWE20Cs
6o30yxa Q

3.2.4.1. Obwue nonoxcerus

Tenaonomepu na Hazpesanue ungburbmpyroue2oca 6030yxa

XKunoe nomeljerue A6A3emMCs NOMEUEHUEM, NPeOHA3HAYEHHbIM 045 OAUMENbHOZ0
npebbigarusn aodeii. Iloamomy e acuroe nomewerue neobxoduma nodaua Hapyxc-
Hoeo eo3dyxa. [Tocmynaenue npoucxodum uepe3s oxoHHble U 0BEPHbBIe NPOEMbL BCE0-
cmeue Oelicmeus uHguAbMpayuu (NPOHUKAHUA Yepe3 HenAOMHOCHU 6 OKOHHbIX U
08epHbIX CMbIKAX), A MAaK»ce npu OMKPLIEAHUU OKOH npu nposempueanuu. Ha
Haepeaarue NOCMYNAKe20 HAPYXCHO20 6030yXa pacxodyemcs menioma, Komopas
Xapaxmepusyem OOHOAHUMENbHbIE MeNIOnOmepU 8 NOMelyeHUU. Dmu menionone-
DU KOMREHCUDYIOMCS. OMOonAeHUeM 1 0003HAYAIoOmcs KaKx menionomepu Ha Hazpe-
eanue ungpuibmpyroweezocs 6osdyxa (.

BetenctBye yaydieHNs: TepMETHYHOCTY CTRIKOB HEOOXOOMMBII ¢ TOUKH 3pEHHS
FTUTHEHBl BO3Iyx000MeH 6e3 OTKPHITHS OKOH WM MPYMEHEHHS BEHTILISIIIMOHHBIX YC-
TPOICTB 0ObGecrieunBaeTcs AUIIb B PEIKHUX CIy4Yasx.

Munumaaonuviii 6030yx006men

OTtornuTenbHble YCTPOMCTBA JTOMIKHBI 00eCIieYMBaTh TEIUIOBYIO 3HEPIUIO 9 MUHH-
MaJIbHOTO BO3yXooOMeHa. T1oCKOBKY ISl XUJIOro MOMeEILEHHsT 3apaHee He M3BeCT-
HO, KaKWe Teruionotepy GoJibllie — Ha HarpeBaHue MHQWIBTPYIOHIETOCSH BO3IyXa NP
€CTECTBEHHOI BeHTWIAIIMM WIH TEIUIONMOTEPH NPY MUHMUMAIEHOM BO3NYX00OMeHe, —
TO HEOOXOAMMO PacCYMTHIBATH 3HAYEHHS TEIUIONOTEPh IS JABYX BapHaHTOB.

Tenaonomepu na nazpeeanue uHQUABMPYIOUE20CA 6030YXA C yHEeMOM
Kpamnocmu 6030yxoobmena

Teronorepy Ha HarpeBaHue WHOWIBTPUPYIOLIETOCH BO3/AyXa ONPEHEISTIOTCS CIIEHy-
OUIMM 00pasom:

Oy = Oy + AQys» (3.15)
rie O, — MakcHMalbHble TeIUTONIOTEPH HA HarpeBaHWe HApYXHOTO BO3IyXa, MOCTY-
TMAIOLIEr0 B pe3yJIbTaTe eCTeCTBEHHON BEHTHISIIINH;

AQ,,; — IONOIHUTENEHbIE TEIVIONOTEPY Ha HAIPEBaHUE HAPYXKHOTO BO3NyXa, ITOCTY-
TIAIOLIETO B MOMEHIEHHE B PE3YIIbTATe IIPHMEHEHHST CHUCTEMBI MEXAHNUYECKOM BEHTHIILIAN

Wi QB = QB, mun®
Ipyn panbHeiMx pacyeTax yYMTBIBAIOT MaKCMMaTbHOE 3HaYeHue Q.

3.2.4.2. Tenaonomepu na Hazpeeanue uHuIbMpyIOWe20Ccs 6030yxa
npu ecmecmeenroi éenmurayuu Qp,

Ecmecmeennan eenmuanyus

Ilpyn ecrecTBeHHOI BEHTWISILIHM HA KOJIMYECTBO HAPYXHOIO BO3yXa BIIUSIOT:

— NPOHKIIAEMOCTh CTHIKOB 3[aHWf, PacITOJIOXEHHBIX Ha IOBEPHYTOIl K BETpY
(o6GnyBaeMoit) ctopore (A) ¥ nojBeTpeHHOMH (HeobmyBaemoil) cropoHe (N);

- 7151 yyeTa pa3HOCTH JaBJIeHHs] BHYTPM M CHapyXH, KOTOpas BOSHMKaeT GJaro-
Jiapsi TPABUTAllMOHHOMY ¥ BETPOBOMY Haropy NpUMeHAETCs MOnpaBoYHbIi ko3ddu-
1MeHT H, KOTOpblif YYUTHIBAET PACIIONIOXECHHE 1 THIT 30aHus;

— IS yJeTa TIPOHMLAeMOCTH CTHIKOB BHYTPEHHHX ABepeil IpUMeHsIeTCs TIoIpa-
BOYHBIN KO3 PuUIMeHT F, KOTOPBIi YYHUTHIBAET KOJHMYECTBO IBepeil B IMOMELIECHHUM.

AV RS R SRR ot

Ly

e

Y

SrarE,

3.2. Pacuem Hopmupyemo2o menaonompebaeHus 0aa obbiHO20 cay4asn @)

Cornacio DIN 4701
OQp=V-cp- (@ —1). (3.16)

Ina pacyeTa KOJIMYECTBA BO3MyXa, MOCTYMAIIEI0 YEPE3 CTHIKU, paMbl IBepeil U
OKOH, a TakXke Yepe3 LIBBI MEXIY paMoOil OKHAa M CTEHOH WM 3JIEMEHTOM HAapyXHOWM
CTEHBI, 32 OCHOBY IIPHHMMAETCSI BO3IIYXOIPOHMIAEMOCTh CTPOMTENBHON KOHCTPYK-
uuu d(a - ).

BoznyxonpoHUIIaeMoCTh HEOOXOXMMO PACCYMTHIBATE LIS CaMblX HeOnarolmpusT-
HBIX CITy4aeB pPaCHOJIOXEHNS OTHOCUTENILHO HAIlpaBJICHUS BETpa, HANPUMED, U1 yT-
JIOBBIX IMOMEILEHMIA, KOTOPHIE UMEIOT TpaHuJailke IPyT ¢ IPYTOM HAPYXHBIE CTEHH C
caMoit GOJIBILOI BO3AYXONPOHHUIIAEMOCTEIO.

Ha puc. 3.2 mokazansl 00yBaeMbIe ¥ HEODIYBAEMbIE CTOPOHHI TIOMELLEHMS, CO-
rmacuo DIN 4701.

O6gyBaeman cTopoHa
nomewenHus (A)

’ A Y Y. 2 X X m
- n
Boagyx,
O6gyBaemast cTopoHa RPOHUKAIOLLUIA
nometueHus (A) “ \ 4epes BHYTPeHHue
IBepu

EIIRILEEIEA) (‘( Z sIIIES
Heobpyeaemas cTopoHa nometietus (N)

Puc. 3.2. OGnysaeMble ¥ HeoOOyBaeMbIe CTOPOHBI MOMertieHHA, cormacHo DIN 4701

3uavenve Ko3(pPUIMEHTa MPOHUIIAEMOCTH CTBIKOB M IIIBOB YCTAHABIIVIBAETCS B
coorBerctum ¢ DIN 4701 wacts 2 (Tabi. 3.4).

BosneiicTByomuit Ha CTEHBI 34aHHUSA TPABHUTALMOHHBIIA U BETPOBOM Hamop
YUUTEHIBAETCS C HOMOIIBIO KoadhdulmenTta H, KOTOpbiH 3aBUCUT OT pacroOiOXeHHUs
¥ Tina 3nanus. Jag suskux 3gaHuit (H < 10 M) rpaBUTAUMOHHEIN HAop He
YUMTHIBACTCS.

Joanua Muo209maxcro20 U waxmuozo muna

B 3aBHMCUMOCTH OT COBMECTHOTO BIIMSIHMS TPAaBUTAIIMOHHOI'O ¥ BETPOBOTO Haropa,
cornacHo DIN 4701 yacte 2, pasnuyaior nBa BMOa 3nauuii, Ilepsolii Tim — MHOro-
3TAXHBIA, ¢ BO3MYXOHEITPOHNLAEMBIMI MEXITAXHBIMH TEPEKPHTUSIMUA. Bropoil
THH ~ 3MAHMS LIAXTHOTO THIIA — 3aHus 6e3 BRIPAaXEeHHOTO BHYTPEHHETO CeKIHOo-
HUPOBAHUSA.

31aHMs LIAXTHOIO TUITA ONHOBPEMEHHO TTOIBEPTAIOTCH BIMSHHUIO IPaBUTAIIMOH-
HOI'O ¥ BETPOBOTO HATopa.

CaMBIM CYIHECTBEHHBIM MapaMeTpoM U MPOHMKAHUSA BO3IyXa B IOMEIICHHE
BCe e SIBISIeTCs] OTHOLLEHNE POHMIIAeMOCTH obnyBaemoro acana Y (a * [), K mpo-
HHIIAEMOCTH HeobyBaemoro dacama Y(a - ).

———




@0 Tnaea 9. Cucmemvr 600sHO20 OMONAEHUS

Tabmuma 9.7. 3Hauenus Ko3)PULIEHTA MECTHOIO CONPOTHRICHHS

CrpoutennbHblit npoext: sagaxse 9.4 Paspaborumk: Rara: 08.2000 JNucr
OGupma

Crosk Bug, 1py6 no DIN
Temrieparypbt cuctembl, °C

CpenHnas Temneparypa tennoHocutens, °C

MnotHocTs TennoHocuTens, Kr/m®

Nepeeoprbit Koadhdmuuent gia 80°C

Koadpdmument mec- £ Homepa yuactios

HOTO COMPOTHB/IEHHS 1 2 3 4 5 6 1 8 9 10 11 12 13 ¥4
Koten 25 25

Bermnb ¢ HaknorHeim - 2,0 4,0 20
wruHpenem DN 25

Harub 05 05 0,5 10 10 0,5 1,0
Npotveotok 30 3,0

Ha pazfereHue

Tponnmk Ha npoxog, 0,0 00 00 00 30 30
paspenetme

Npotveotok 30 30

Ha CMAHKE NOTOKA

Tpoinuk Ha npoxog, 0,5 0,6 05 05

Ha CIMsHVE

TpoHhuKk Ha otBeteie- 1,5 1,5

Hue, pasfiefietve

TpoiiHuk Ha omserane- 1,0 1,0

HHE, Ha CIMAHME

Efw 70 30 05 00 00 05 25 20 05 10 30 30 30 30

e et
U0 IRPTANERIIN. S AP AT

9.4. Ilpumep pacuema HU3KOMEMREPAMYPHOL CUCMEMb 600THO20 OMONACHUA |8\D

Tabmmua 9.7 (okoHYAHKE)

CrpourenbHbii npoexr: 3agaHue 9.4 Paspaborimk: [lara: 08.2000 Nucr
Ourpma

Crosk Bup py6 no DIN
Temnieparypbl cuctembl, °C

CpepHsn TeMneparypa Tennoxocutens, °C

MnotHocTs TennoxocuTens, kr/m*

Nepesoarbiit koathduument pns 80°C

Koapdwupest mecr- £ Homepa yuactkos

HOTO CONPOTHRNEHHS 15 16 17 18 19 20 nOTON oron aron  oron

1/2/6/1 1/2/6/1 3/8/9 3/8/9

Koren 2,5

Bettine ¢ HaknoHHbM - 2,0

wnuHgenem DN 25

Warvb 0,5 05 05

FNpotHeoTox 30 30 30

Ha pasjiefien1e

Tpoinuk Ha npoxog, 0,0 00

pasgenenye

NporueoTtok 30 30 30 30 3,0

Ha C/IMAHKE NOTOKA

TpoisuK Ha npoxog, 0,5 0,5

Ha CAMRHKE

TpoiHuk Ha otserane- 1,5 1,5
Hue, pasfieneHie

TpoiHuk Ha oteerane- 1,0 1,0

HME, HA CMAHYE

24, 60 05 30 35 35 30 30 3,0 15 1,0

%
i
¥



@ Thasa 3. Pacuem menasonompebaenus 30anuii no DIN 4701

Tabamna 3.4. PacuyerHble 3HaueHUs KO3(POHLMEHTA IPOHUIAEMOCTH HIBOB COINIACHO

DIN 4701
O6o03HaueHHe KOHCTPYKUMH Tun Koappmuyment
MPOHHLAEMOCTH @,
MY/ (M-u-MNa?/?)
OkHo OTKpbiBaeMoe BO 2 ataxeH 0,6
6onee 2 araxeit 0,3
He OTKpblBaeMoe HOpManbHoe 0,1
HapyxHas psepb  Bpawaiowmanca OueHb NINGTHas, ¢ 1,0

W pa3aBKHas NNOTHOM NPUTONOKOIA

HOpMasnbHas, 2,0
€ NOpPOroM MM
HKHUM  YRAOTHEHHEM

BBepb, HOpMasibHas 20,0
‘OTKPbIBAIOLWIASCA
B 0Be CTOpOoHDI

KapycenbHasi Asepb HOpMasibHast 30,0
BHyTpeHtsa psepb NNOTHas, € NOPOroM 3,0
HOpManibHas, 6es 9,0
nopora

Tune: npoexyuu

B 3aBUCHMOCTH OT 3TOrO mapameTpa 3EaHUs TAKKE PAIHYAIOT 10 THITY MPOEKLMH —
THII NIPoeKLMK 1 (OTHe/IbHBIA IOM) ¥ THTI NMPoeKuMy 2 (CEKLMOHHLIN OM).

K nepBomy THmy TIPOEKIIMH, Ya : D, > X(a - D, OTHOCSTCS BCe OTHENbHBIE
ZOM2, KOHEYHBIE IOMa PSIIOBOM 3aCTPOMKH M JIBYXKBAPTHPHBIE JIOMA C TpeMs IPOLY-
Ba€MBbIMM HApYXHBIMM cTeHamu. Ecim obnysaercst TONBKO OIHAa cTOpoHa (Apyrue
3alMIIEHB 0T 06yBaHHsI), TO TOBOPSAT O BTOPOM THITe MpoeKuuy. K HeMy oTHoOCSITCSI
ZioMa B CepeMHE PSIOBOM 3aCTPOMKH W MHOTO3TAXHBIE 31aHMA C OKHAMM B IBYX
TIPOTHBOMONOXHBIX HAPYXKHBIX CTEHAX.

Twvnwbt npoexumit 3nanmit coracko DIN 4701 npenctabieHsl Ha puc. 3.3.

Pacnoaoxwcenue 30anun

Hapsity ¢ THIOM TIpOEKIMM 31aHMst HA 3HAYEHME TOINPABOYHOIO ko3bdunmenta H
BIIMSIET XapakTepyCTHKa MECTHOCTH TOCTPOMKI M PACIIONIOXEHHUE 3TaHHS.

Pa3nmnyaloT MECTHOCTb C CHJIBHBIM M C1abbiM BeTpoM. B Tabmuumax DIN 4701
YacTh 2 I OrpefesieHHss HOPMMPYEMOil HapyXHOI TeMIepaTypel paifloHbl ¢ CHIb-
HBIM BeTpOM 0603HaYeHH W.

Pacrnioyioxenvie 35aHus yUUTBIBaeT, HAXOMUTCS 31AHHE B IYCTOHACENEHHOM Mec-
THOCTY WJIH MECTHOCTH C TUIOTHOM 3aCTPOIKOI (HOPMATbHOE TIONOXEHHE) VI SIRJISI-
€TCA OTHENIBHO CTOSIHUM JOMOM (CBOGOMHOE IOJIOXEHHE).

Honpaeounsiii kosppuyuenm H

3HayeHus nonpasoyHoro koadgbuimenta H pernamentuposansl 8 DIN 4701 gacTs 2
M NpUBEJEHH B Ta0i1. 3.5.

Al Lo’

B

3.2. Pacuem Hopmupyemoezo menionompebaenus 01a obbmHo20 CAy4as @

Tun npoexumn 1 Tun npoexuwm 2

————f e ﬂPERXBae‘.ia"_cleﬂ.a_f _____ —_
| |
I I H
| | Henpony-
- T™  saeman
i I cTeHa
1 |
R E— R SR W —
OtpenpHuil nom Lom B cepeawre.
Hanpasnenve Betpa PRACBON 33CTPOWKN

Henpoayeaemasn crexa

L8 _____
YacTb ABYXKBAPTUPHOIO noua*
Kpa#iHuii aom papoBoit 3acTpoiixu

Puc. 3.3. Tunb! npoekuwmii 3xanmii cornmacuo DIN 4701

Tabamua 3.5. TTompasounrnii koaddyument H cormacHo DIN 4701

MecTHoCTD Monoxenue Cxopocts Koagpdmuuenr H
Berpa, M/c Tun npoexywn 1  Tun npoexymn 2
C cunbHbIM HOpManbHoe 2 0,72 0,52
BETPOM csobogHoe 4 1,80 1,30
Co cnabbim HOpManbHOe 4 1,80 1,30
BETPOM ceobopHoe 6 3,10 2,20

Ilonpasoyunoiii xosguuuenm £

YBenmueHre CKOPOCTHM BETpa YYMTHIBAETCSt C MOMOMIBIO IIOMPABOYHOTO KO3(Q¢HIm-
€HTa £, 3aBUCALIETO OT BHICOTHI ¥ THIIA 3TAHMS.

Brort (dakTop 3aBUCHT OT:

— BBICOTHl PACCMATPMBAEMOrO TIOMELIEHHS Hall YPOBHEM 3eMIIM;

— OT TUNa 37AaHus (MHOrO3TaXHOC WK 1IAXTHOTO THIIA);

— or tuna npoexuyu (1 win 2).

Ilpu 37OM pazmualorT Cleayolre 3HaYeH s

&, o~ TIOMpPABOYHBIH KODUIIMEHT WISt 3NAHMUS IIAXTHONO THIA, 00IyBaeMast CTOPOHa;

£, n — TONpPaBOYHbLIA KO3QOUUMEHT [UIsl 3AaHKS WAXTHOTO THIA, HeobmyBaemas
CTOPOHA;
£, o~ TOTPaBOYHBIH KOI(PGIULNEHT Ui 31aHUA MHOTOITAXHOTO THTA, 0bmyBa-

M,

eMas CTOpOHa.
30anus evicomoii do 10 mempos

JUist 3nanmii BeIcoTOI 510 10 METPOB NPUMEHSIOT CIICAYIOLIME 3HAYEHUST KO DMIMEeHTa:
e ,=e =1,
M, A w, A ?

gm,N = 0




@2 Thaea 9. Cucmembt 60051020 OMONAEHUS

Ta6mua 9.8. Tlotepy naBjieHMs B OTONHTENBHBIX NpHbopax

OtonutensHuii  Tennosas Maccosbit Tun oronurensHoro [Movepu
npnbop mowHocTs, Br  pacxop Bogsi, npw6opa RAaBNEeHHS
Kr/u APy 12

1 800 45,9 11.600.1200 30

2 1450 83,1 22.600.1200 45

3 1600 91,7 22.600.1400 50

4 800 45,9 11.600.1200 30

5 1000 57,3 22.600.800 20

6 1000 57,3 22.600.800 20

1 800 45,9 11.600.1200 30

8 2000 114,6 22.600.1600 70

9 1700 97,5 22.600.1400 50

Tabamua 9.9. [Morepy napienus B BeHTwie OIl w coenvaeHnu ¢ oBparTHOU JTHHMEE
C TIOMOILBIO OOXUMHON HAKWIHON raiku

OronuTenbHbIi O6vemHbIi fMovepx pasnenus, Ma, npn Movepn

npu6op pacxon Boabi, k, =087 k. =034 RaBneHus
n/u B COeiHHEHHM

c ONn

1 46,7 288 1887 97

2 84,6 946 6191 318

3 93,4 1152 7546 388

4 46,7 288 1887 97

5 58,4 450 2950 152

6 58,4 450 2950 152

1 46,7 288 1887 97

8 116,8 1802 11801 606

9 99,3 1303 8530 438

B cOOTBETCTBUM ¢ JAHHBIMU Tabm. 9.6, 9.8 1 9.9 moy4YeHb! CIenyole BeTnIu-
Hbl HOTEPh OABJICHHMS Ha YYacTKax, BEOYIIHX IO KaXZOro OTOIMHUTENBHOro Mpubopa
(1abn. 9.10a—9.10n u gt oTONMTENBHBIX prGopoB 1—9):

Tabimma 9.10a. [Torepr naBieHMs Ha ydacTKe TpyboONpoBOma 10 OTONMMTENHHOTO
npubopa OI11

Yuacrok tpy6onposoga no oronntensHoro npuéopa OMN1

Crosk Yuacrok Mortepn pasnenns, Na
Ap,, AP, Apon_m; AP Ap,
I 01 1498
13 725
14 238
15 270
nr 99 4000 30 97 1500

9.4. Ilpumep pacvema HUKOMEMNEPAMYPHOU CUCMEMbL 600SHO20 OMONAEHUS l@

Ta6uua 9.10a (oxoHuanwve)

Yuactok Tpy6onpoeopa a0 oronmutensHoro npu6opa OMN1

Crosk Yuacrok fovepu pasnenus, MNa
Apyu Ap..m Apoﬂ(np) AP Apy
oT 99
16 289
17 322
20 725
12 107

Motepn paenenrs Ha yyactre: 10 599 MNa

Tabanua 9.106. INotepy naBjieHMst Ha y4acTKe TPyGOIpPOBOIA JIO OTOIUTENILHOIO
npubopa OI12

Yuacrox Tpy6onposoga ao oronntensHoro npu6opa Of2

Crosk Yuacrok fovepu pasnenns, MNa
Ap,, APy APoniesy  APor APy

I 01 1498

13 125

14 238

15 270

nrt 137 6191 45 318 1500

oT 137

16 289

17 322

20 725

12 107

Motepy paBneHus Ha yuactke: 13 102 Ma

Tabmuma 9.108. [MoTepy naBieHMST Ha yyacTKe TpybOIIpOBOIA O OTOIMUTEIHLHOTO
npubopa OI13

Yuactok Tpy6onposona no otonntensHoro npwbopa OMN3

Crosk Yuacrok Novepw pasnexmn, fa
Ap,, Ap, . Apong._:ﬂ APoy Apy

I 01 1498

13 125

14 238

nr 107 7546 50 388 1500

or 98

17 322

20 125

12 107

Motepun pasneHns Ha yuactke: 13 904 Ma




Inasa 3. Pacuemn menaonompebaenus 30anuii no DIN 4701

3.2, Pacuem nopmupyemozo menionompetners 01a 00biHO20 Cay4as 5\3\)

&
s 3manmii BeIcOTOM Gornee 10 METPOB MCIIONIB3YIOT 3HAYEHHA KO3 hUILIMEHTa £
cornacHo DIN 4701 yacts 2.

Ilonpaeounniii ko3pduyuenm r

Ionpapoynstit x0adduLIMEnT 7, 3aBUCSHINI OT KOJMYECTBA ABepeil B MOMeELIEHIH,
fApeacTapiifgeT coboit hakTop YMEHBIIIEHHs BO3MYXOIIPOHUIIAEMOCTH 3MaHHA M YYHTHI-
BaeT COMPOTUBJIEHNE BO3IYXOMPOHMIIAEMOCTH BHYTPEHHMX ABepeil.

CompoTHRierye BOILYXOMPOHMIIAEMOCTH 3aBUCHT OT OTHOLLIEHHS IPOHHIIAEMO-
ct obyBaeMbIX HapyXHBIX dacanos Y(a * /), K TPOHHLAEMOCTH BHYTPEHHHX JIBE-
peii ¥, BOSMOXHO, OKOH Y(a * I), Ha HeobmyBaeMoif CTOpOHE JUISi pacCMAaTPUBaEMOTO
MOMENIEHHS.

B 3aBHCHMOCTH OT OGCTOSITENTBECTB UCIIONB3YIOT BEJIMUMHY (a * [), KoTopas je-
XKHT B OCHOBe pacyeTa Q.. BTa BeNMYMHA MMeeT 3HAYEHWe NpM pacyeTe 3MaHMiA
MHOTO3TaXHOro TYmna, o6ayBaeMasi CTOPOHA.

(1a6 3H§%CHHH MOTpaBoyHOro KoadwbuimenTa # Beibupaior cortacHo DIN 4701 vacts 2
Tabin. 3.6).

Tabamma 3.6. Iompapoynsiit koadduimenr r cornacHo DIN 4701 yacts 2

BHyTpeHHsns fsepb MpoHxyaemocrb Koadpduumenr r

Tvn Konuuecrso dacaga Y(a- )
Hopmanbhas, 6e3 nopora 1 =30 0,9
B >30 0,7
2 <60 0,9
>60 0,7
3 <90 0,9
>90 0,7
MnotHas, ¢ noporom 1 =10 0,9
>10 0,7
2 =20 0,9
>20 0,7
3 <30 0,9
>30 0,7

JLs nomerienuit 6e3 BHYTPeHHHX OBepeit, a TAKKe HMEIOILMX Dortee Tpex nsepeii r= 1.

Tlocne moncTaHoBKH K03(hdULMEHTOB B ypaBHeHMe 3.16 mojiyyaeM ypaBHEHUE
IJIs1 pacyeTa TEIUTONOTEph Ha HarpeBaHuWe WHGWIBTPYIOWIETOCS BO3AYXa IPHU ecTe-
CTBEHHOH BEHTHIALIMH:

Ilist 3nanu waxTHoro Tuna (g, = 0):

Op o=l 20 D, *+e - 3a- D] H-r-(—1t)[B1]; 3.17

s 37aHNs MHOTOSTAXHOIO THIIA:

QEB‘M=£M’A *Xa- b, - H-r-(t-1t)[B1 (3.18)
3.2.4.3. Munumanvhbie menaonomepu HaQ 8eHMUNAUUIO O v

ITo ycnoBusiM rUTHeHD! JUTS TTOMEHIEHWA ¢ JOINOBpeMeHHBIM NpebhIBaHueM Juonei
HeoOX0nMMO TIpeRyCMaTPUBaTh MOAaYy HAPYXHOTO BO3IYXa.

e S e 6l i

Munumansvusie menaonomepu Ha GeHMUAAUUIO

MUHMMATTEHBIE TEIUIONIOTEPH HA BEHTHISALMIO OTIPENEsSAIOT N0 Gopmynie
QB,Mm{ =ﬁmm : I/n Tec p- (tn - tH) [BT]' (3‘19)

O0noxpamnviii 6030yxo00men 3a 0ea waca

Eciu npu pacuete cormacHo DIN 4701 vacts 1 mnsi noMeleHuit ¢ IIMTENbHBIM
rnpeGLIBAHMEM JIIONEH MPYMEHAIOT OMHOKDATHHIH BO3IYXOOOMEH 3a JiBa vaca, TO
MpH 3HAYCHHU TUIOTHOCTH Bo3lyxa B 1,2 kr/M® M yOeJIbHOM TEINIOEMKOCTH BO3JYyXa
I xIIx/(kr - K) nonyyaioT cienymwolilee ypapHEHHUE:

OQpp = 017 - V- (¢, — 1) [Brl. (3.20)

JIns moMeneHUit BEICOTOM Goflee 3 M BRIOMpAIOT IPYrUe 3Ha4YeHHUs BO3LYX000-
MeHa.

Buympenuue CaHumaprvie nNOMeuenun

I BHYTPEHHMX CAaHMTApHBEIX MOMEILNEHMIA, HAIPUMep BAHHOH M TYaJIeTHOM KOMHA-
T 6€3 OKOH, IPeIyCMATPHBAIOT YeThIPEXKPATHHI BO3IYXOOOMEH B Hac.

It 3THX MOMeneHrH TEIUVIONOTEPY HA BEHTHISIUHMIO PACCUYHTHIBAIOTCS MO Qop-
MyJie

Q,=136 - V, - (1, —t)[Bil, (3.21)

rhe ¢ — TeMIeparypa OKPYXalOLIero MpUTOYHOTO BO3OyXa:

— Ui MOMELIEHUS C IIAXTOH MPUTOYHOro Bosoyxa corimacHo DIN 18017
t, = +10°C;

- IUIS TIOMellieHus1 6e3 WaxThl IPUTOYHOTO BO3AYXa ¢ paBHa TeMIlepaType BO3y-
Xa CMEXHBIX HNOMEIIEHMI, M3 KOTOPHIX MPOUCXOIMUT IIPHTOK BO3MIYXa.

DIN 1946 «Benmuaayua u xoHOuyuoHupoéanue 6030yxa»

i moMeneHuii, peaHa3HAYSHHBIX I IUTHTENbHOTO NMPEOLIBAHMS JIIONEM, WK s
CAHUTApHBIX noMerennit, cormacHo DIN 1946 «BeHTWIUMA ¥ KOHIMIIMOHKPOBA-
HHYE BO3LYXa: TEXHMUECKHEe TpeOGoBaHuA MO 00eCHeYeHnI0 CAaHNTAPHBIX HOpM», yCTa-
HABJIMBAIOT ITOBBLILEHHHIE 3HAYEHUS] KPATHOCTH BO30YXOOOMEHA, YTO COOTBETCTBEH-
HO YBEJMUMBAET TEIUIONOTEPH Ha BEHTWIALIHIO.

Bnuguue mOpHIBOB BETPa Ha TEIUIONOTEPH HE YIMTHIBACTCS.

3.2.4.4. Tenaonomepu npu MeXaHU4eCcKol 6EHMUAAUUU

IIpy npUMeEHEHNH MEXaHWYECKOM BEHTU/ISIUMM KOIMUYECTBO HAPYXHOIO BO3NYXa, PO~
HMKAIOLIETO Yepe3 HEIUIOTHOCTH, OINpenelifeTcss KOHCTPYKIiMeNd BEHTHIILIMOHHOIO
YCTPOWMCTBA.

Tlpu 3TOM pa3iMyaloT YCTPOHCTBA MPHTOYHON ¥ BBITSDXKHOM BEHTUIIALIMM.

Yempoiicmea npumounoil éenmuaayuu

IpeBuiiieHye JTapieHUs] ¥3-3a NMPUHYIMTEJILHOTO IIPUTOKA BO3IYyXa SIBISIETCH
HE3HAYMTENILHBIM 110 CPABHEHHUIO € CYIECTBYIOLUMM CPaBHUTAllMOHHBIM M BETPOBBIM
HamopoM. IIpy 3TOM NpUHUMAIOT, YTO

AQ,, = 0.
TeruionoTepu Yipy MEXaHWYeCKOM MPUTOYHOM BEHTH/IALIMH OIPENE/IAIOT KaK IpH
€CTECTBEHHOM BEHTHIISIIIM.

Yempoticmea ebimsaxcHol eeHmuasyuu

IIpuMeHeHME BHITAXHON BEHTWIISIUUM BedeT K NAneHMIo NAaBJICHUS] BHYTPH
MOMELLUEHNS, B 3TO O3HAYAET, YTO B MOMelleHre OyIeT MOCTyIaTh BO3NYX M3 OKpY-
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Tabmaua 9.10r. [loTepu napieHHMs Ha ydyacTke TpyGONpOBONA IO OTOIMTIEILHOIO
npubopa OI14

Yuactok Tpybonposopa mo oronurensHoro npubopa ON4

Crosk Yuacrok fMotepu paBnenus, MNa
Ap,, APy R Apy

I 01 1498

13 725

18 193 4000 30 97 1500

19 328

20 125

12 707

Notepw paBnenns Ha yyacrke: 9703 MNa

Taomma 9.10pn. [Morepu naBileHMSI Ha yyacTKe TpPYOONIpOBOMA IO OTONMTENLHOrO

9.4. Ilpumep pacvema HUIKOmMeMNEpaMypHOL CUCMEMbI 600SHO20 OMONACHUS IB\\E)

Tabmmna 9.10e (oKoHUaHME)

Yuacrok 1py6onpoeofa po ovonurensmoro npubopa ON6

Crosk Yuacrok fovepu pasnewnns, MNa
pr Apum' ApOl'I(np) Apor ApK
06 42
09 148
10 595
1 435
12 707

MNotepn nasneHns na yuactwe: 10 726 Ma

Tabmma 9.10%. [Torepu naBjleHMs Ha yyacTKe TPYGOIMPOBONA 1O OTOMHTEHHOTO
nmpudopa OT17

Yuactox 1py6onposona fo otonmtensHoro npubopa Of7

npubopa OIS
Yuactok Tpybonposopa no oronmtenbHoro npu6opa OS5
Crosk Yuacrok fMovepn pasnexms, fa
Apy'-i Apnem' Apon(np) Apor Apx

1] 01 1498

02 539

03 563

04 136

07 334 4000 20 152 1500

08 324

09 148

10 595

11 435

12 707

MNotepw naenenus va yuacrke: 10 951 Ma

Taoauua 9.10e. Totepu naBieHMs Ha yyacTke TpyGOmpoBO#a /10 OTOITHTEILHOIO
npubopa OT16

Yuactok Tpy6onpoBopa no oronmurensHoro npubopa OI6

Crosk Yuactok Notepn paBnewus, Ma
Ap,, APy APoriep) Apg Apy

1] 01 1498

02 539

03 563

04 136

05 55

nr 168 4000 20 152 1500

o1 168

Crosk Yuacrok fovepn pasnenus, MNa
ap, APy APonp) APoy Apy

n 01 1498

02 539

03 563

04 136

05 55

nr 99 4000 20 152 1500

oT 99

06 42

09 148

10 595

11 435

12 707

MNorepn paBnenns Ha yuactke: 10 588 MMa

Tabmmna 9.103. IMotepu naBieHMs Ha yyacrke TpyOONpPOBOIA IO OTOMHTENBLHOTO

npubopa OTI18
Yuacrok TpybonpoBona no oronurtensHoro npubopa OfNg
Crosk Yuacrok Notepn pasnenns, MNa
Ap,, APy APonwyy  BPor Apy

Hi 01 1498

02 539

03 563

nr 149 11801 70 606 1500

o7 135

10 595

1 435

12 707

Motepn pnasnenun Ha ysactke: 18 598 Ma
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XKAIOLIEro NMPOCTPAHCTBA, KOTOPbIil HEOOGXONMMO HATPeBaTh [0 COOTBETCTBYIOLIEH
TeMIIEPATYPHIL:

AQyy=(V, = V) - c:p* (1 —1)[Bi (3.22)
PasHocts B pacxonax Bosoyxa A ¥, OTIPEnesnsiioT NCXOIS U3 THTMEHHYeCKHX c006-
paxeHuid.

3.2.5. Hopmupyemoe men.qonompebaenue 30anus 0,

OcHOBO# pacueTa HOPMUPYEMOTO TEIUIONOTpeGIeHUs 3TAHUS Q, ,, ABIAETCS pacyer
TEeIUIONOTEPh B MOMEIIECHHUSIX.

Hopmupyemoe men.aonompebaenue
Ternonorepy B noMewieHNsIX CKIAABIBAIOTCS M3
0, =20+ 0, (3.23)
Buvibop pasmepos omonumeavnovix Gamapeii u mpybonpoeodoe

3Havyenune Q, sIBSIETCS ONpeneNTIONUM Py BHIOOpE pa3sMepoB OTOINMTENLHEIX GaTa-
peit 1 TpyGonmpoBonoB.

Hopmupyemoe menaonompeGaenue 3danun

Ilpu pacuere TerwtonoTpebNeHUs 30aHUS TEIUIONOTEPY HYEpPE3 OrpaXAaloniHe KOHCT-
PYKIIMH YYUTBHIBAIOT B MOJIHOM 0b6beMe.

Teruionorepy Ha BEHTHISLIMIO YYUTHIBAIOT KaK [OMIO OT CYMMBI COOTBETCTBYIO-
LLMX 3HAYEHHH [UIsL K&XKAOTO MOMELeHHs, TaK KaK 3TH TEIUIONoTepy PacCUMTHIBAIOT-
sl TIpY CaMBIX HEGIATOTIPHATHBIX YCIOBUAX. BHYTPH e 31aHMA MaKCHMAJIBHbIE Tel-
JIONOTEPU MMEIOT MECTO TOJNHKO B YACTH MOMEHIEHMIL:

QH, 31 = 2Q’l‘,i + IZQB i? (324)
e & — Ko3hOHUIMENT, YIUTHIBAIOLINH KOO OIHOBPEMEHHbIX TEIUIONOTEPEL HA WH-
GWIbTpauMIo HapyXHOTO Bo3ayxa, cormacHo DIN 4701 uacts 2 (1abn. 3.7).

Tabmma 3.7. Kosdduument £, yuutoisaommit 1omo OIHOBPEMEHHBIX TEIUIONOTEPS
Ha MH(UILTPALMIO HapyXHOTO BO3ayXa, cormacHo DIN 4701 wacts 2

XapakTepHcTHKa MeCTHOCTH Koagbuyment £, yuntnisalommii gomo ORHOBPEMEHHbBIX
TENnonoTeph Ha MHMUABTPALHIO HAPYXXHOrO BO3AYXa

H=<10m™ H>10m
MecTHocTb € cunbHbiM BetpoM, 0,5 0,7
HOpMasibHoe PacnonoxeH1e
Bce octanbHble cnyyau 0,5 0,5

Boibop xomaa

3HayeHne HOPMMPYEMOIO TEILIONOTPeGIeH s 3MaHMs QH’ « SBISIETCS ONpenensio-
MM TIpH BBIGOpE COOTBETCTBYIOLIE OTOMMTENBHON YCTAHOBKH. Ilpu sTOM HeobxO-
MO cobmonaTe TPeGOBAHMA MPEITUCAHUI O OTONMUTEIbHBIM yCTpOHCTBaM.

Jist IpoBEieHNst PACYETOB IIPUMEHSIOT TaGIuLly, TMPeACTABTEHHYIO Ha puc. 3.4.

3.2. Pacuem Hopmupyemozo menaonompebnerus das obbiuHo20 cay4as 5\5\)

Puc. 3.4. Tabmuua mns pacyera Teruionorepb B MIOMELICHUH

Npoexr Obo3znaueHHe noMetLeHHn Jlata
Homep nometyeqmns

Temnepatypa BHyTpeHHero Bo3fyxa 4 TNonpasoursit KoagbHment H H=Br-u-Na?*/(M"-K)

Temneparypa HapyxHoro Boagyxa

=°C
=°C Konniectso BHyTpeHHux fpeped n =
=m Buicota Hap, noBepxXHOCTHIO 3eM h =M

t
O6bem nomeleHns v
A

Obuwas mowagy orpax. nosepxHocTel = Tonpasounbifi Koathdwiment £ (A)

£
[}
Tevneparypa oxp. nputounoro eoagyxa ¢ = °C Tonpasouni koaprumert £ (N) £, =

Wsbbrrournit obbem Bbimxxm AV=wm/c TNonpasounbii kKosthdwumrert & (A) 5=

1t 2 3 4 5 6 ) 8 9 10 1 122 13 u 15 16 17

Pacuer nnowapen Tennonotepn Q.  Boaayxonpormyaemocts

0b OP n bt A AZ A kAt Q n n [ a a-1  a/n

3 [ <

3 MS
- - = M M M - Ml _BT—K Br - - _“—m‘ 3 =
WK M-y-fla y-Ma

TMponmuaemocts Ha obpyeaemoit cropore  Y(a-/), = Hopmnpyempie Tennonotepu Q= Br
W/&-ﬂa”’) Ha BEHTWIALHHO

gl ¢

Npotmuaemocts Ha Heobaysaemoit Sa-h= Hopmrpyembie Tensonotepy Q= B

cTopoke M/ uyepes orpaxaenvs

Nonpasoutbit Ko3adhmimeHT r= Mokasarens Kpuivepa D= Br/m-K

Tennonorepy npu ecrecraeHHON Q= Flons Tennonotepo Ka senwnaio Q. /Q =

BEHTHNALMM

Tennonotep npM MexaHHYECKOM AQ, = Tennonotepu Q,=6Br

BEHTHASUHH

MunvmanbHble Tennonotepn Q= YpensHble Tennonorepu q,= Br/v

Ha BEHTHNSUWIO

Konorka 1 OBosHauerve Konowka 7 Nnowapp Konouxka 13 Konwuecteo BepruranbHbix
NOBEPXHOCTH CTHIKOB

Konotka 2 Opuentayun Konowka 8  NMnowapw Konouka 14  [lnuka croikos

no CTOPOHaM CBeTa AN pacyeta

Konowka 3 Konnuectso Kononka 9 Hopmupyembii Konotika 15 Koagpmuyvent
KO3y ueHT NPOHHLIAEMOCTH CTHIKOB
Tennonepegauv kH

Konotixa 4  Wmpmxa Konoira 10 Paswocts Temneparyp  Kononka 16 Mpowmyaemocts crbikos

Konotka 5  [inmna/Beicota Konotka 11 Tennonotepw uepes Kononka 17 06nynaenuﬁ/v
orpaxzeHua Heobaysaembiil

Konotka 6 Mnowanw Konohka 12 Konuuectso

TOPHIOHTA/HBIX CTHIKOB




@6 TInasa 9. Cucmembr 60051020 omonAeHUS

Ta6mna 9.10u. IMorepy napteHMs Ha ydyacTke TpyOOIIPOBOJA NO OTOMHMTENBHOIO
npubopa OI19

Yuactok Tpybonposoga fo oronurensHoro npubopa ON9

Crosxk Yuacrok Norepu pasnenus, Na
ap,, APrn DPony __ APor Apy

lii 01 1498

02 539

03 563

nr 107 8530 50 438 1500

oT 98

10 595

11 435

12 707

Morepu paeneHms Ha yuactke: 15 060 Ma

W3 pacueTa noteph JABJIEHYST HAa YYACTKAX A0 KAXIOT0 OTONMTEILHOTO IpHbopa
cnemyer, yto ydactok o OI18 B crosike I umeer camblie Oonplie TIOTEpU NABACHUS
(18 598 Ila) m no3TOMY SIBISIETCS CaMbiM HeOJIarONPUATHLIM YYACTKOM B CHUCTEME.

Takum o6pa3om, BHIOOP Hacoca MPOU3BOOUTCA MO CIEAYIOILMM IapaMeTpam:

— momaya Hacoca ¥V = 0,97 M3/y;

~ BpIcoTa Hanopa H = 18 598 [1a = 1,93 m.

Tudpaeauuecroe evipasnusanue

3aTeM BHIIONHSIOT pacyeT rHAPaRIHIECKOro BEIPABHUBAHUS BCEX OTOITUTEIbHBIX ITPU-
60poB B crcreme. CMBICIOM THAPABTMYECKOTO BRIDABHWBAHHUS SIBIISIETCS TO, YTOObLI
KAXABIH y9aCTOK TPyOOIIpOBOAa, BeAyIHii K OTONMTENI-HOMY pubopy, uMmes Obl ogu-
HAKOBBIE TIOTepH JaBIECHMS, YTo obecrieyuBaeT paBHOMEPHBIE YCIOBHSI NOHAYU TE~
noHocutess. JdaHHasi 3aja4ya Oyner paccMOTpeHa B COOTBETCTBYIONIeM pazaerne 9.11.7
«'maparmMyecKoe BHIpABHUBAHWE».

B sakmoueHue NPON3BOAMTCH pAcyeT MPeIOXpaHUTEeIbHOTO 060pyIOBAHUS B CO-
otrsercTBUU ¢ DIN 4751 yacts 2. TepMoperyyisiTop ¥ IpeIOXpaHUTETFHBII OTPaHHYM-
TeJib TEMIEPATYPHI SIBJISIOTCA HEOOXOOVMMBIMM YCTPOMCTBAMU LIS KOTIIA.

Tt na”HOM crcTeMbl BRIOMpaeTcss TpelOXpaHUTENbHBIN Kianian DN 15, xoro-
phIl HacTpauBaeTcsl Ha namBneHue 3 Oap. Pacuyer MeMOpaHHOIO pacHIMPHMTEIHHONO
6akKa IPOM3BOIUTCH MO ypaBHEHMIO 9.9.

Bo-TiepBBIX, HEOOXOIMMO ONPENENMTh KOJIMYECTBO BOIBI, colepxalleecst B CHC-
Teme (Tabn. 9.11).

Tabmma 9.11. KonyuecTBO BONBI B CHCTEME

Yacre KOHCTPYKUHH Konnuecteo Bognl, Obwee xonuuecTso
nvnM n/Mm BOAM, N
Koren 9 9
OronurencHole 11600 1,9 6,84
nprbopbi 22600 5,7 41,04
Tpy6onposogsi 28x 1,5 0,491 6,04
22x 1,0 0,314 3,71
18 x 1,0 0,201 3,30
15 x 1,0 0,133 2,55
12x 1,0 0,079 1,94

Obuiee KOAMHECTBO BOAbI B CHCTEME 74,42

9.5. Cucmemet HacocHozo 600sHO20 oMonAeHUA ¢ mpybroii cxemoil no Tuxessmany IB\ZD

YBemrgenue o6beMa BOIH, OGYCIOBIEHHOE TEMIIEPATYPHEIM PACIIMPEHYUEM, CO-
CTaB/IgeT NpH MaKCHUMAaILHON TeMIiepatype nofawoiueit siuiuu 70°C n = 2,25%, Bo-
JsHOM 3aTBOp V. B KauecTBe pedepsa B coorBercTBMM ¢ DIN 4807 npunumaercs
paBabIM OT 0,5 1o 1%, HO He MeHee 3 1.

Ipenpapurenbroe nabnenve p,, B coorserctum ¢ DIN 4807 ckiaxbisaercs us
CYMMBI JIaBJICHHA, O0YCIIOBIEHHOTO pasHOCTHIO IO BHICOTE MEXIY TEIUIOTeHEPaTOpOM
Y pacrioNiOXKeHHBIM B CaMOM BBICOKOH TOYKE CHCTEMbl OTONMTEILHBIM MPUOOPOM, H
IarneHus napa. PazHocTs 1o BeicoTe cocrapiger npumMepHo 5,60 M. M3 coobpaxkenuit
6e30MacHOCTH NaBIeHte Tiapa MpHHUMMaeTcsl paBHbIM 0,2 6ap. CrienoBaTeNbHO, Mpefl-
BapUTeNIbHOE IaBieHue p, = 0,76 Gap.

KoHeuHoe nannenue p, pacCYUTHIBAECTCH IO JABIEHUIO CPAGATHIBAHKS MPEIOXpa-
HUTEJILHOrO KianaHa. CoracHO TAHHBIM M3IOTOBHTENS, OHO COCTarnsgeT 2,5 wim 3 Gap.
s masHOH crcTeMbl GbUT BBIOpaH MpPEAOXPAaHUTENBHDIA KiallaH, pacCYMTAHHBIN Ha
namsienye 3 Gap. [losroMy koHeyHoe nasneHue p, = 2,5 Gap.

Iocne noncTaHOBKY ITHX 3HA4YeHMI B ypaBHeHME 9.9 MOJydaeM CJIeXYIOLLMii
ToJIe3HbIT 00beM Oaka:

25+10
2,5-0,76

Ilna naHHOM cHcTeMbl BhIOMpaeM MeMOpaHHBIA pacnIMpUTeNsHEHA Gax THIA
Flexcon o6seMoM 12 1. [lpu 3TOM HeoGXOmMMO OOpaTHTh BHMMAaHWE HA TO, 4TO B
OCHOBE pacyeTa JIEXWUT HayaJbHOE HaBiieHue, paBHoe 0,76 Gap. bmixaiiiee Hau-
Gonbllee JapieHHe B Tas’oBOil KaMepe Yiepel YeTaHOBKOM 6aka 1O MecTy paBHO
1 Gap. Ero Heo6xonumo yMeHbIIUTS o 0,76 Gap; Ecin ocrasuTs napieHue, KOTOPOE
ObIIO YCTAHOBIECHO M3TOTOBUTENIEM, TO B ypaBHeHUE 9.9 HEOOXODMMO TOICTABIATDL
3HaveHye p, = 1 6ap. B TakoM ciyyae HeoGXOmMMO BHIGPATH TIOAE3HHI 00BeM Oaka
Vg = 10,9 n. U3 sroro crenmyer, Yro pacluMpHTENbHBIA 6aK MOXHO NPUMEHMTH
TaKXe pU NEpBOHAYAIBHOM JaBIE€HHH, KOTOPOE YCTAHORICHO M3TOTOBHTENEM.

B cootBercTBUM ¢ ypaBHeHHeM 9.8 orpesiesisieM NaBICHHE HATIONHEHUS CHCTe-
mel. Jlis MPB 12/0,76 nonygaem

Ve =(1,67+3,0)- =939 1.

12
=1,76 - ———=2,34 Gap.
pl-mn,aﬁc 12_3 6ap

Takum oOpazoM, IarieHUe HaroNMHeHud pasHo 1,34 Gap.
s MPB 12/1,0 nony4aem:

12
12 267 6ap.
12-3 P

B TakoM ciyyae naBnenyie HanmolXHexHus paBHo 1,67 Gap.

Puan,aﬁc =2 :

9.5. CucremMbl HACOCHOrO BOASHOrO OTOMNEHMS
¢ TpyO6HO# cxemoii no TuxenbmaHy

B tpyOHoOil cucreme otorvreHus no TuxensMaHy (puc. 9.9) JUTHHEL YYaCTKOB Tpy6o-
MPOBOIOB [ITst KAXIOTO TOTPEeOUTENST ABIAIOTCH NMPUMEPHO OAWHAKOBBIMH, TaK YTO
TOTepH HABJIEHMHs BO BCEX CIyYasX ABIAIOTCH PaBHbIMU. OTOIHTENBHBIH OpubGOp C
CaMoii KOPOTKO#1 NoZiato1ieit JIMHUEH MMeeT caMylo IIMHHYIO ofpaTHyio JuHuo. Ilpu
pacuetax 6onbHIOe BHUMAHME YAENSETCS TOMY, YTOOB BO BCEX TOYKAX MONKIIOUECHUS
MMEJICS paBHBIA pe3epB JABICHWS.

Tax Kak B Taxoii CUCTEME HET CaMOTO HeOIATONMPHATHOTO YUACTKa, pacyeT MOX-
HO HAYUHATH ¢ I0DOTO CTOSKA WK TIOTPeOMTEIs.
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3.3. Mpumepsbl pacyeTosB

3.3.1. Ilpumep 1. Pacuem menaonomepo wcuo0z0 nomeueHus
3.3.1.1. Ilocmanoexa 3a0auu

Heo6xomMMo paccyutaTsh TEIUIONOTEPY XIIOTO TIOMEIIeHMS OIHOKBAPTHPHOTO JIOMa
(o DIN 4701).

BbicoTa 3naHMs 8 METPOB, MIOMeNIEHHs TEPBOro 3TaXa HAXOAATCS Ha T1ybuHe
1 MeTpa oT INOBEPXHOCTH 3eMJIN.

HaHbl crenyoniye napaMerpsl:
Mecto pacnionoxeHus:

ropox I'mayxay, HopManbHOE pacriooXeHHe, MACCUBHBIM THII KOHCTPYKLMH.

CreHbl:
HapyxHasa creda (HC) 0,01 m
0,36 M

0,01 m
BHYTpeHHs1s1 creHa (BC) 0,01 M
0,125 M
0,01 m
BHyTpeHHsis cteHa (BC) 0,01 M
0,24 M
0,01 M

IToronok (ITT) 0,02 M
0,08 M
0,15 M
0,01 m

LleMeHTHBIN pacTBOp

Topu3oBaHHBIN KepamMudecKuii 610K MOpoToH,
700 kT/M?

LleMeHTHBIH pacTBOp

HemeHTHBIH pacTBOp

KHkepHbIit kuprng, 1800 kr/m?
LlemeHTHEIN pacTBOp

HemeHTHEIH pacTBOp

KymHkepHbIit kupry, 1800 kr/ne
LlemeHTHBII pacTBOp
JpepecHo-ctpyxeynas wmra DIN 68761
MuHepaibHas BaTa

beron

LleMeHTHEIM pacTBOp

Yepenuusan kpbiua,
HennoTHan

Yepaayroe

noMeuexsune

s
im]

|74
I
3
8
]

He oTannuBaeTcs

NopBantHoe nomelesmne
HE 0TannMBaeTcs

—JHL"!O (6e3 HapyxHoit feepm)

Puc. 3.5. Yeprex K zamanmo 3.3.1

i 88

IMon AL 0,01 m
0,04 m
0,05 m
0,15 M
0,01 M
OkHa:

3.3. Hpumepw: pacuemos S\D

Kospommu
AHTHAPUTOBOE ITOKPHITHE
MunepaisHaa Bara
beron

HemeHTHEI pacTBOp

CTEKJIOIIRKET, PACCTOSIHHE MeXIy cTekiaMy 12 MM.
Pa3smep okHa 2,70 x 2,0 M, ¢ AByMS CTBOPKaMH.

BHyTpeHHMe nBepu:

IUIOTHBIE, C NOpOraMy.

Pacuer HauMHaloT ¢ onpegeneHus Ko3(hGUIMEHTOB TEIUIONEpeAayy UIS 3a0aH-
HBIX CTPOMTENIBHBIX KOHCTPYKIIHIA.

Heobxommble HeoGXOMIMBIe TaHHBIE JUIS pacdeTa MPUHUMAIOT W3 TaGIMLL:

— conpotua/ieHue Teriooraade R u R : DIN 4701 yacts 2 v DIN 4108 yacts 4°

= TerutonposogHocTh 41 DIN 4108 yacts 4.

— Ak, nonpaBoyHblii KoadduiMeRT m1 HapyxHo# mosepxaoctu: DIN 4701
yacTh 2, Tabnuua 3.

— Ak, onpaBoYHbIi KO3)OULMEHT, YUUTHIBAIOIIMIA BIUSHUE COTHEYHOTO M3y~
YE€HUA U NPO3pavYHbIX HApYXHEX moBepxHocteit: DIN 4701 vacts 2, tabn. 4.

Tabmma 3.8. Koadduumenr Tennonepenayy: HapyXHast cTeHa

HapyxHasn crena R =0,13 R, =004
Marepuan Tonwmna TennonpoeogHocts TepMHueckoe Conporuenenne
cnon, M A, (Br/mK) comnporHeneHHe, Tennonepepave
R, (m*K/Br) R, (M-K/Br)
LiementHoit pacteop 0,01 1,4 0,007
Kepamuueckwit 0,36 0,27 1,333
6nox nopotoH
LiementHbit pacteop 0,01 1,4 0,007
1,348 1,518
Koaddmument Tennonepenaun k (Br/m2K) = 0,659

Tabmmma 3.9. Koadpuimenr Tenﬁlonepena'm: BHYTpeHHSA CcTeHa 240 MM

BuyTpeHHsn cteHa 240 mm R =0,13 R, = 0,13
Marepuan Tomuymua TennonpoeogHocrs TepMuueckoe Conporusnexve
Cnos, M A, (Br/m-K) CconpoTtHBNeHuWe, Tennonepegave
R, (MK /Br) R, (M-K/Br)
LiementHbitt pacteop 0,01 1,4 0,007
KnunkepHbiit knpnva 0,24 0,81 0,296
LiemeHTHbit pacteop 0,01 1,4 0,007
0,311 0,571
Koaddprument rennonepepaum k (Br/m2- K) = 1,753

* Cum. Mpwioxerue.
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Prc. 9.9. CxeMaTnueckoe H3006pakeHHe CHCTEMBI OTOILUIEHMS NO TuxenpMany

HenocTaTok cHCTEME] 3aKIII0YAETCH B TOM, YTO PeaiH3alys OMMHAKOBOM [UTHHEI
Tpy6 Ha TIPaKTHKe HE BCerla BO3MOXHA.

CxeMy pacnipefesieHus o TuxeasMaHy MPHUMEHSIOT B OCHOBHOM B IIPOCTBIX OTO-
ITUTENBHEBIX CHCTEMAX C PABHOMEPHBIM pachipelie/ieHUeM TEIUIOTHI, HArpuMep, B oduc-
HBIX WIM XWILIX 3TaHUIX, OTeIAX ¥ T.1. ECIM MMEIoT MecTo TeIUIOBble HAaTpy3KH, TO
cucreMa 1o TuxepMaHy ABISETCH JOPOTOCTOAIEH U PEIKO IMPUBOIUT K XKEIAeMOMY
PE3YIBLTATY.

9.6. OcHoBHbIE NpUHUMNBI NOaO6Opa cucTemM BOASHOIO
OTOINIEHNA C €CTEeCTBEeHHOW LMpKynsauuvei

Pasnocme naomnocmu 600wt

IlonGop crcTeM BOASHOTO OTOTUIEHMS C €CTECTBEHHOM LMpKyysitueit (puc. 9.10) ocy-
LIECTBISAETCA TIO TEM Xe MPUHIUIAM, YTO U CHCTEM HACOCHOTO oTomienus. Ommyye
3aKJIIOYAETCA B TOM, YTO LIMPKYISLIMOHHOE IABJIEHHE CO3M4€TCs BCIEACTBUE Pa3HOCTH
TUIOTHOCTH BOIpbI, BOSHWKAIOWIEN MpH pasHOCTH TeMIieparyp B MOAAOMEN U olpar-
HOI JIMHUSAX. 5

LIvpkynsiiusi BoObl B TAKMX CHCTEMAX 3aBHCUT OT PasHOCTH TUTOTHOCTE! BOJIbI B
TIonarouIe ¥ oOpaTHOM JIMHMSIX, a TAKXKE OT Pa3HOCTH BHICOT MEXIY KOTJIOM M pac-
CMaTPUBAEMBbIM OTOFMTEJIBHBIM TIPUGOPOM.

s pacyera cucreM HCIIONB3YIOT CIEAYIOLYIO 3aBHUCHMOCTD:

Ap.=H + g+ (por — pyp) 1], 621
e H — BricoTa, M;
£ — ycKopeHMe, M/c?;
Por Py — TUIOTHOCTH BOIBI B OOpATHOM W MNONAIouieM TpyOOIpoBone, Kr/m>.

| I | l l “ ’ l ‘ ‘ | Lentp oronuTentHoro npubopa
Nonatowasn ==
[Wit:LelH
nNuHKUA l H
'
O6paruas | Lienp kotna
| vHva__ |

Puc. 9.10. [TpuHLMO AeHCTBHS CUCTEMbE OTOIUIEHUS C €CTECTBEHHOM LIMPKYIAIMER

9.6. Ocnosrvie npunyuns: nod6opa cucmem 800HO20 OMONAEHUS C eCIECHIBEHHOI]
yupxyaayueti

HHPKYHHHI/IOHHOC AABJICHHE, COOTBETCTBYIOHIEE PAa3sHOCTH BHICOT B 1 M, onpeie-
JIAEeTCS CHEOYIONIUM 06pa30M:

h=g " (Por = Pu) (9.21)
€ro 3HaY€HUS W INpeACTaBIeHH B Tabn. 9.12.

Tabnuna 9.12. [upkymauvoHHoe nasnenve, [la/m

Temneparypa sogbi Temneparypa Bogb nopaoweit nuHuK, °C

B obparHoli nunuu, °C 70 80 90

40 143 201 265
50 101 159 223
60 53 112 176
70 - 59 122

Heo6xonumo OTMETHUTD, YTO B CHCTEMAaxX BONSTHOTIO OTOILICHUA, pa60Ta}0umx 1o
TNPHUHIMITY €CTECTBEHHOM LMPKYJIALNK, BO3HUKAET JIUIIL OTHOCUTENHHO HEOObILAN

PasHOCTb JaBiieHUs. Pasmepsl TpyGOTIPOBOIHON CETH HOJLKHBI OBITH HOCTATOYHO
«BONBITUMUY.

Pacyer mpoBonuTCst B IBa 3Tana — NpenBApHMTENIbHBIA pacyeT u TpOBEpKa.

Ilpedeapumenvrviti pacuem

[IpenBapuTenbHbIl pacyeT OCHOBBIBAETCS HA BHIOOpE PasMepoB caMoro HeOaronpu-
STHOTO y4acTKa. OH BeieT K OTOMUTENBHOMY NMPUOOPY C CAMBIM JUIMHHBIM YIaCTKOM
TpyOONPOBONA M MUHHMAIBHON Pa3sHOCTHIO BHICOTHI 110 OTHOLIEHMIO K OTOIHTeIbHO-
My KOTIY.
CHavana onpelessiioT NoTeEpH JARIEHNMSE, TIPH 3TOM 0SS OTHETBHbIX COITPOTHB-
TIEHUH TakKe NOJDKHA YYUTHIBATHCS, KaK npaswio, 1 k 3 (33%) wm 1 k 2 (50%).
Totepu masnenusi R onpenensiiotes CeAyOmMM 06pa3oM:

R:—A%{l-x), 9.23)
e x = 0,33 wim 0,5.
Ilpedsapume.vnoii pacuem duamempa mpy6onposodoe

HivHa ydactka TpyGonpoBona / onpelessieTcst, VCXOMIA U3 [UTMH TTONAIOLICH 1 obpar-
HOIt JIMHUI MEXIY OTONMTEIIbHBIM TIPHGOPOM M KOTIIOM. [lajiee OnpelessioT mpejiBa-
PUTENBHBIA nuaMerp Tpyo.

Ilpoeepra

Ilpu npoBepke onpenessior NeHCTBUTENbHEIE 3HAYCHHS! CONPOTHBIEHMI OTIETbHbIX
YacTeH KOHCTPYKIWH U TIOTEpH JABJIEHMs] BEHTIIEH B OTOMMTENBHBIX Mpubopax. Pac-
CYMTAHHBIE TAKMM O0pa3oM TMOTEPH JABJICHMS! JIOJDKHBI ObITh MEHBILE, YEM MMEIOIIIE-
€Csl LUPKYSIIIMOHHOE NaBJICHUE, BO3HUKAIONIEE M3-3a JEHCTBUS CHIIBI TSKECTH:

R-1+Z<Ap, (9.24)
TIpH 3TOM Ap, = Ap..
Ecimn notepy nasieHus Gosblie, TO TMAMETPBI HOKHBI GBITH COOTBETCTBYIOLIHM

00pa3oM ysesmmueHbl. TlpeBbillieHYE NaBieHIs MOXHO YMEHBILHTD C TIOMOLIBIO BEH-
TIWIA Ha OTOIMTEJIBHOM IIpHbope.
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Tabmma 3.10. KoadduuneHT Teronepenayy: BHyTpeHHAS creHa 125 MM

BHyTpeHHsA cteHa 125 MM R =013 R = 0,13
Marepuan Tonwyuna TennonpoBogHocTs TepMuueckoe ConpoTtuaneHse
cnon, M A, (Br/mK) CONpOTHBNIEHHE, Tensonepegave
R, (w*K/Br) R, (m*K/B1)
liemenTHmiit pacteop 0,01 1,4 0,007
Knunkephoii kupnwa 0,125 0,81 0,154
LiemenTHbI pactBop 0,01 1,4 0,007
0,169 0,429
Koaddpuument tennonepenaum k (Br/m?- K) = 2,333

Tabmuna 3.11. Kosdduumenr Tervionepeiayu: rnoToaoK

MNoronox (rennoBolt NOTOX HanpasneH BBepX) R =013 R = 0,08
Marepuan Tonwuna TennonposogHocts Tepmuueckoe ConpoTtusneHue
cnos, M A, (Br/mK) COnpoTHBAEHHWE, Tennonepeaaue
R, (M*K/Br1) R, (W-K/Bv)
Jpesecro-ctpyxeuHas 0,02 0,13 0,154
rmta DIN 68761
MunepanbHan sata 0,08 0,035 2,286
Berou DIN 1045 0,15 21 0,071
LlemenTHbiit pactsop 0,01 1,4 0,007
2,518 2,728
Koadpuument Tennonepepaum k (Br/m?-K) = 0,367

Tabmuna 3.12. KosdoduuueHt Teronepenayu: o

Mon (rennoBok NOTOK HanpaBneH BHH3) R =0,17 R = 0,17
Marepuan Tomuyuna TennonposogHocts TepMHueckoe ConpornBnenue
cnos, M A, (Br/m-K) CONpoTHBNEHHKe, Teruionepejave
R, (w*K/Br) R, (M*K/Bv)
Koeponux 0,01 0,1 0,100
Axrngpurosoe 0,04 1,2 0,033
NOKpbLITHE
MuHepancHan eata 0,05 0,035 1,429
Beron DIN 1045 0,15 2,1 0,071
LiemeHTHoiH pactsop 0,01 1,4 0,007
1,640 1,980
KoagdprumeHT Tennonepepaun k (Br/m?- K) = 0,505

%
|

3.3. Hpumepw pacuemoe 5\\9))

OkHa:
IJI1 CTEKJIONAKeTa C PacCTOAHUEM MeXIy crekiamu 12 MM no ypaexexmo 3.3
OnpenesieM:

k,=26+02-03=25Br/M K.
Jlnst BHyTpeHHeil npepu:
k=20 Br/m2-K.

3.3.1.2. Hopmupyemvie menionomepu

Jnst pacyera ucnone3yiot Tabmumy (puc. 3.4) u3 npunoxenns x DIN 4701 gacrs 2.
IIpy 3TOM HaYMHAIOT C 3aTIONHEHHS 3arOJIOBKA TAOITHLIbL.

HopMmupyemast BHYTpeHHAA TeMrreparypa, comiacHo DIN 4701 gacrs 2, 1abn. 2,
cocrarisieT 20°C. 3nayeHre HOPMUPYEMOM HAPYXHOI TeMMepaTypsl NOIYYaloT B CO-
OTBETCTBUHM C ypaBHeHueM 3.1 W HapyxHOi TeMrepaTypoit wia r. Itayxay —14°C
(DIN 4701 yacts 1, Tabn. 1) ¢ y4eTOM IONpPaBKM HA MACCHMBHOCTH CTPOEHMS, LIS
MAaCCHBHOIO CTPOEHHWs mnonpaBka Ha Temrnepatypy paBHa 2 K. To ects HapyxHas
TeMrepatypa cocrasisier —12°C.

INonpaBoynslii ko3¢ duImeHT H, YIUTHBAIOILIMIA PACNIONIOXEHNE U TUT 3MAHWUSA,
BeiGHMpalor no DIN 4701/4acte 2, Tabn. 10. B maHHOM ciayyae i

— MECTHOCTH CO CJIaGBIM BETPOM;

— HOPMAITBHOTO PACIOJIOXEHHST;

— trma npoekuuu 1 (mo DIN 4701 vacts 2, puc. 4a):

H= 0,72 Br-4-a?*/(M?- K).

JloM Ha OIHY ceMBIO SIBJISIETCS 3AAHMEM MHOFO3TAXHOrO THna. ITonpaBoyHbIit
K03GPUIMEHT U 30aHUA BbICOTOM 0 10 METpOB WM HMEIOLIEro 0 4 OTaruivBae-
MBIX 9TaXel &, , = L.

IIpu ompeneseHUU TeMIlEpaTypbl YepPIaYHOTO TOMEILEHUS UCIIONB3YIOT Tabn. 7
DIN 4701 gacts 2:

— HapyXHast NOBEPXHOCTh Kpbiili HeruiotHas R = 0,2 m? - K/Br;

— R TNOBEPXHOCTH, IPaHHYALLEH C OTAIUIMBAEMBIM NIOMeLIeHHeM, R = 1,6 M2 - K/Br;

— HOpMHpYyeMast HapyxHasa Temmepatypa —12°C > —10°C.

TemnepaTypy noIBalbHOTO NMOMEILIEHHSA oONpelnensoT no Tatn. 5 DIN 4701
4acTh 2:

— HeOTaIUIMBaeMOe CMEXHOe TMoMellieHre Ge3 BXOTHOI ABepy / MOIBAIBHOE 10-
meieHue 6°C,

KosddruueHT npoHuiiaeMocTH CTHIKOB omnpelienserca no Tatr. 9 DIN 4701
YacTh 2:

— OKHO:

a = 0,6 M*/(Br-u - a¥%);

— IIBepb Ha Teppacy:

a = 1,0 M3/(Bt-4-a¥’).

TMMonpaBounsii K03QIOUIHMEHT 7, YIUTHIBAIOIINI KOJIMYECTBO JBEPEil B moMelie-
HuM, omnpegensiercsi no 1abn. 13 DIN 4701 yacte 2. B cooTBeTCTBIM € YpaBHEHHAIMHU
3.18 ¢ 3.20 nosy4yaem cieayioie 3HAYEHHS TEILIONOTEPh HA BEHTWIALMIO:

MMHUMAJIbHEBIE TEILIONOTEPH HAa BeHTWIIIHIO:

Qs o = 0,17 - 62,01 - (20 — (—12)) = 338 Br;

TeTLTONOTEPH MPH €CTECTBEHHOIT BEHTWISALIVIN:

Qp s = 1,0 - 1596 - 0,72 - 0,7 - (20 — (—12)) = 257 Br.
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Paduamopnviii éenmuiv-mepmocmam

Tlpu stoM cienyer obparuTh BHHMaHHWE Ha TO, 4TO JUIA OTONMTENLHBIX CUCTEM C
€CTECTBEHHOM LIMPKY/ISAMEN TOIKHBI TPUMEHSATLECS COOTBETCTBYIOIME BEHTHIIM-Tep-
MOCTAThI, KOTOPbIE UMEIOT GOTBIIOI KOI(MMULUEHT BEHTWIA K W MEHbIIME NOTepH e Sl
napieHus. OOBIYHO UCXONAT M3 TOTO, YTO TIOTEPU NABJIEHWS! B BEHTHJIE HE NO/DKHBI : IS RN RNAASS
npeBbIaTh 1/3 oT MPKYIALMOHHOIO HaBlICHH.

Tlo TakoMy Xe TNPHUHLHITY PACCYMTHIBAIOTCS M OCTAJIbHBIE YYACTKH, IIPU ITOM
pacyeT KaXIOro YYacTKa MPOM3BOAUTCS TOMBKO OHH pas.

Fciay npoBelieH pacyeT yJacTKOB TPyOOIIpOBOLA, KOTOPHIE BEllyT K PAaCTONOXKEH-
HOMY B CaMoitf BEICOKOIl TOYKE OTOIMTENIBHOMY NMpHOOpY, TO IUIA pacyera NPYTUX
yYacTKOB B Ka4€CTBE MCXONHOrO 3Ha4YeHHs HEOOXONMMO TPHHATH HOBOE 3HAYCHHUE
LMPKYJIALHOHHOTO IaBJIEHMS. R T

WIS, ORI,

————

9.7. BbibOp OQHOTPYOHBLIX OTONUTENbHBLIX CUCTEM

9.7.1. Cucmema pacnpedeaenus

Tlpu onHOTPYGHOI crcTeMe pa3iNyalor:
— BEPTHUKATBHYIO M TOPH3OHTAILHYIO Pa3BOIKY, b, YRR
— pa3BOIKY C MCIONIb30BaHHEM KOPOTKUX ODBOIHBIX Y4aCTKOB WM 6e3 HUX.

—— ™ e

———— o— o]

Bepmuxaavnaa pazeodxa

[Mpy BepTHKaIBHOM pasBonke (puc. 9.11) B OCHOBHOM HCHIOJNB3YEeTCsH BepxXxHEe pac-
npejeieHye, ¢ gaibHeiledl nofgayel cBepxy BHHU3 IO STaXaM. Y

PRpREDUEPESIP - S ——
K

Puc. 9.12. OnHorpyGHas OTOTHTENbHAS CUCTEMa ¢ FOPH3OHTANBHON Pa3BOMKOI

Topusonmaavnan pazeodxa

H
£

*

-

B =

%

INpu ropusoHTANBHOM pa3BomKe (puc. 9.12) pacrpeeneHite TIPOM3BOIUTCS 110 OTONH-
TEJILHBIM KOHTYpaM (ITETJIIM), PACTIONOXEHHBIM Ha 9TaXax.

Cucmema nodcoedunenusn

B crcTeMax ¢ BepTHKAJIbHON W TOPM3OHTAIBHOM pa3sBOAKOil JUTS 00eCTieYeHNsT CKBO3-
HOTO MaccOBOTO MOTOKA YACTO NPUMEHAIOT KOPOTKUE OOBOIHBIE YIACTKH; IIPH T'OpH-
30HTATBHOM Pa3BOAKE 3TO HA3bIBAIOT TAaKXE «CEOEAbHLIM» MOAKIIOYEHHEM OTOMM-
TEJILHOTO MpUbopa.

IMpyiMeHeHMe pa3BOOKM ¢ KOPOTKUMH OOBOIHBIMU y4acTkamu (puc. 9.13) umeer
HEKOTOpHIE MpoOJIEMbI C TOYKH 3peHUs 00TEKAEMOCTH.

E
;

4

SRR FARTAYIAEN ERIATAIA ORTAIATATE, RTATATAT

——— — )

]
|
|
1
|

R
=
’

ovemon e ] I

0O6BopHOM yyacToK
BeptukanbHas passosnka lopusoHTanbHan passopka

o
e

Pnc. 9.11. OnHoTpyOHAasT OTOIUTENBHAS CHCTeMa C BEPTUKAILHON Pa3BOAKOW:
U - mepenyckuoif BeHTWwIb, K — KOpOTKUH OOBOANHON y4acToK;
H — OCHOBHOI CTOSIK Pre. 9.13. CxemaTHyecKoe NPEACTABICHHE KOPOTKMX OBDBOIHBIX YIACTKOB



@/0 Iasa 3. Pacvem mensonompe6nenus 3danuii no DIN 4701 ‘ 3.3. Hpumepw pacuemos 6\\)
TaG:mua 3.13. Pacyer Tenonoreps MOMeIEHHs 3.3.2. Ilpumep 2. Pacuem menionompebaenus 30anus
pumep ip
Mpoekr: 3aganme 3.3.1 O6ozHavenne nomewteHms [lara 08.2000 3.3.2.1. Ilocmanoexa 3a0a4u
Hi 01 E
OMEp Tiomewienna : HeobxonuMo paccumTaTh 3HaYeHMe TeIurornorpetienus snanus o DIN 4701. Ko-
TeMnepatypa BHyTpeHHero soaiyxa ¢ [C]=20 Monpasosrbiit koapdmument K H [Brou- M /(-K)] = 0,72 ) HEYHBIH JIOM PAIOBOM 3aCTPOIKY, ro noctpoiiku 1990, Yeprex mpencrarneH Ha puc. 3.6.
Temneparypa HapyKHoro 8033yxa (1€ = =12 Kommecrso uyrpertanx pepe  n =1 BrlcoTa 3maHUsT onpeneNsercs Mpy YCJAOBUMM, YTO YepIayHblil 3Tax SIBACTCS HE
Obus o A ~ 9870 Bo Z : OTHEJIAHHBIM M € TEIVIOTEXHWYECKON TOYKH 3PEHUS paCCMATPHBAETCA KAaK HEILIOTHEI.
WAA NAOWAND ONpaQ(,. MoBEPXHOCTEH ﬁL[M’] ICOTa Haji NOBepXHOCTHO 3emmi £ [mM] = 1,0 Taus! cie LIIUE NAPAMETPHL:
Nnowane ocHosakms Alw] = 23,85  Tlonpasounbiit kosthcpmiLent & (A) £,.=10 MecTo pacTioNOKeHuS:
Temneparypa okp. nputosroro sosayxa £ [°C] = Monpasounsii koagpdmupert £ (N) £, =0 ropon, XeMHHIL, HOPMATHHOE PAcIONOXeHVe, MACCHBHBINA THIT KOHCTPYKLIMH.
. D
Obvem nomeierms V [M] = 62,01 TNonpasourtii koadupenT & (A) g ,=10 Crennr;
Mabbirounbiit 06beM BbiTspkim AV[M'/c)= Boapyxoobmen pl1/4]1=05 HapyxHas crena (HC) 0,01 M  LlemenTHbIiA pacTBop
T 2 0,30 M TazobetoH, 500 kr/m?
3 4 5 6 7 8 9 10 11 2 13 14 15 16 17 0,01 M IleMeHTHbIH pacTBOp
Pacuer nnowanen Tennonotepu @, Bospyxonporuuaemocts ] HapyxHag crena (HC) 0,01 M IemenTHREIA pacTBOp
Ob OP n b th A AZ A Kk A& O n n | a a-!  a/n TMonBanbHbI 3TAX 0,30 M Ta3oberon, 500 Kr/m}
& \ \ 0,002 M bBurym
e =K B - - M . M — 0,20 M T'paBuii (cyxoit)
M- WAL L Baytpennss crena (BC) 0,01 M HeMenTHBI pacTBOp
HO C 1 12 14 168 168 25 32 1344 2 2 52 0§ 32 a 0,24 m  KimunkepHsrii kupnuy, 1800 kr/m3
HC C 1 45 286 1287 168 14,19 066 32 2363 0,01 m  LemenTHbiit pacTeop
HE 3 1 09 21 189 189 25 R 1512 2 2 6 10 6 a Brympennna crena (BC) 0,01 m - Llementibiit pactsop ,
0,13 M  Kimnkepssiit kupnuy, 1800 kr/m
HO 3 1 21 20 54 54 25 32 4320 2 3 114 06 6,84 a 0,01 M LeMeHTHEI pacTBOp
HC 3 1 53 286 151 7,29 787 066 32 1662 Buytpennss crena (BC) 0,01 v LlemenTHslit pacTBOp
BC 1 45 286 1287 1287 233 -4 -1199 0,115 v KimnxepHsni kuprnuy, 1800 xr/m?
BA 1100 21 212 22 20 0 00 I - g’g; M LlemenTHIii pacTop DIN 68761
OTOJIOK ,02 M EeBECHO-C eqyHast TUTHTa
BC 1 53 286 1516 212 1304 175 © 00 Bropoit aTa( )KT) 0,08 M ll:\I'IpHHepaJIbHTagly);aTa
nn 1 53 45 2385 23,85 0,51 14 1703 t .=6C 0,15Mm Beron
nT 1 53 45 2385 2385 0,37 30 2647 g = ~10C (k=50 K <06) 0,01 M LeMeHTHBIA pacTBOp
MpormuaemocTs Ha obpysaemols cropore  Y(a-/), TennonoTepn Ha BEHTUAALMIO Q, [Br] =338 i H"m“‘{" (ITT) 0,01 m  Kospomn
M/l Tl = 15,96 | TlepBblit 3TaX 0,05 M AHTMAPHTOBOE NOKPHITHE
MponuuaeMocTy Ha HeoBpysaeMot i, Tensionotepu uepes orpaxaenns  Q, [Br] = 1435,2 8’(1)2 M Munepanbhas Bata
cropote [v/(4 - 1?3 = 0,00 ,15M  Beron )
Nonpasounbiit KoadbdHumenT r=0,7" Noxazarens Kprwepa D[Br/m-K] 0,01 » HemeHTHBIit pacrBop
_— 'y M . =
IMox (ITJT) 0,01 v KoBpoymn
TennonoTepy npH eCTecTBEHHOMN Q, e [BT1=257,4  Jlons vennonorepp Ha BeHTWASILMIO Q,/Q [Br] =024 : HepBiII‘FI 3TAXK 0,05 M AHTHAPHTOBOE TIOKPBITHE
B b
EHTHAALMH 0,08 M MunepanpHas Bata
TennonoTepy NpH MeXaHHYECKOM AQ, . [Br]= Obwme Tennonotepu Q, [B] = 1773,2 0,15 M bBeron
BEHTHNALMH
Iox (IL) 0,01 M T[lokpeiTHE M3 UCKYCCTBEHHOIO Marepuaia
MurnManbhble Tennonotepw Q, .. [B] =338 YpenbHbie Tennonotep q, [Br/m=17435 TMonBanbHEIH 3TaX 0,05 M LeMeHTHBIH pacTBOp
ha permuaLme 0,06 v Ilenomnoymyperan (3allKTa OT BJIary)
* BAyTpeHHsist IBepb TUIOTHAS C ITOPOrOM 2a - h =159 >10>r=0,7. 0,15m beron
B 0,20 v TIpaBuii (cyxoii)
COOTBETCTBHMH C DE3YJILTaTOM, MPHBEIEHHLIM B Tabu. 3.13, terwionorepy mome- .
LHEeHHs cocTapioT 1773 Br. D10 3HaueHWe sABIs€TC OCHOBOM st BHIOOpa OTOIH- B crene, OTAENTOlIEi 31aHKE OT CMEXHOTO 10Ma, nponmi(eﬂa TUTATa U3 CTEKIIO-
TeNbHOM GaTapen U1 JAHHOTO MOMELLEHYSL. BOJIOKHa TO/MUMHOM 20 MM (LITyKatypka TOJIEKO Ha HAPYXHO# MOBEPXHOCTH).
B nomeneHmsix KyxHu, Tyajlera i BAHHOM KOMHATBI, COBMEILIEHHO C TyaJIeToM,
B Ka4eCTBE HAIONBHOIO MOKPBITHS MPHMEHSIETCSA HE KOBPOJINH, a KadeibHas TUIMTKA.

e
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OtormTeibHbIN Tprbop 1 00BOIHOM YYACTOK ABJIAIOTCH MAapajUie/IbHO TONKIIO-
YEHHBIMH COMPOTHRICHUSAMH, KOTOpbiE JOJDKHBl MMETh OJUHAKOBLIE IIOTEPH JaBjie-
HUs. DTOo 03HayaeT, YTo TIOTEpH HABICHUSA B OTONMTENILHOM Mpubope, BKIIOYAs BeH-
b OT1 ¥ NpMHAUIEXHOCTH, JOJDKHEL ObITh MUHUMAJIBHBIMY, a OOBOLHON YYaCTOK
NOJLXEH WMeTb IOCTATOYHO BHICOKME IMOTepH JapjieHMs (HeOGOAbIION guaMeTp, Opoc-
ceupyloillee 06OpyIOBaHKE).

C pa3sBUTHEM TeXHHUKH PEryJIMPYIONIMX BEHTUIIEH B HOBBIX CUCTEMAX B OCHOBHOM
BMecTO OOBOIHBIX YYACTKOB NMPHMEHSIOT CHenMalbHble BEHTHJIM. Yaie BCero 31o
TPEXXO0OBBIE BEHTHIM-TEPMOCTATH! WINW OOHOTPYOHBIE BEHTWIM-TEPMOCTATE! C pery-
JpyeMbIM GaitniacoM. HemocTaTkoM sIBAsieTCs TO, YTO TAKWE BEHTHJIM MOXHO TIpHMe-
HATb TOJBKO 11 OMHOTPYOHBIX CHCTEM OTOILICHUS.

s Toro 4yroO6sl MMETh BO3MOXHOCTb NMPUMEHATH BEHTIWIM-TEPMOCTATH KaK B
OIHO-, TAK ¥ B OBYXTPYGHBIX CHCTeMaX, B TOYKE MOIKITIOYEHHUSI OTOIUTEILHOTO TIpH-
60opa MCHONB3YIOT perymupyeMbiii Oainac. IIpy M3MEHEHHH MONOXEHHS LUTTHHIEIS
faiinaca perymupyercsi KOJIMYECTBO BOIBI, KOTOPOE foNaleT U3 KOHTYpa B OTOMUTEN b~
Hei npuGop. Ilpy 5TOM MpeaBapyTeNbHasi YCTAHOBKA BEHTWIA-TEPMOCTATa NOJDKHA
OLITh CMELIEHA B CTOPOHY YBEJIMYEHMS, T.€. BEHTWIb JOLKEH OBbITh NOJIHOCTHIO OT-
kpwiT. Ecim Gaifrac 3aKpHIT, TO MOXET OBITh IPOU3BEIEHO MOAKIIOYEHHE K IBYXTPYO-
HOM cucTeme (puc. 9.14).

Dons oronurensHoro npubopa

Puc. 9.14. Onorpy6nas GaitmacHast apMarypa [4.1]

Ipy onHOTpyOHO#M CHCTEMe OTOILIEHMsI, B OTJIMYME OT IBYXTpyOHOM, pac-
npeneneHye TEMIOTh HPOUCXOAUT HO-APYTOMY M3-3a TOrO, YTO TEMIIEpaTypa BOAb!
B 0oOpaTHOM NMHHUM OJHOr0 OTOHHWTENHLHOTO HpubOpa B 3HAYMTEIBHOWM CTENCHH
ompeneisieT TeMAEpATypy BOJBI B monatoliedl THaNM cnenyiomero. Tak Kak pac-
YeT MPOBOOUTCS JUISi HOPMAaJIbHBIX YCJIOBMil, MOTYT TOSABUTHCS HeEXeIaTeNbHbIE
nobounsie 3¢ ¢ekTei. Ecmy, Hanpumep, B MepBOM OTOIMWTENBHOM HpuOOpe He
MOXeET OBbITh OTBeeHO OoJbllce KOMTMYECTBO TEILUIOTHI, TO B MOCHEAYIOLIEM [IPpH-
60ope 3TO NMPHUBENET K MePeU3O6BITKY TEILTOTH. DT0 0003HAYAET, YTO B TAKUX CHUC-
TeMaX HeOOXONHMO MOCIEI0BATENIbHOE PEryIMpOBaHUE OTONMTEIBHBIX IIPUOOPOB.
IIpu 3TOM ellle pa3 HeOOXOIMMO YIOMSIHYTh OCHOBHbBIE NPUHIIUITBL OOecrieYeHUs
TemnoToi. OTONMUTENBHHE TIPHUOOPHI [Tl IOMEIIEHUsT C CAMBIM OOJIBILIMM TeILIO-
notpebieHyeM CelyeT pacrojarath BHayale KOHTypa (TIETH), a Iepenan TeM-
nepaTyp B KOHTYpe He IOJDKeH OBITh CIMIIKOM OonbliMM. MakcuMmaibHas peko-
MeHIyeMasi TETLIOBasi MOHIHOCTh Ha OOWH KOHTYp (TeT/II0) He JOJKHA NMPEBHIIIAThH
12 xBr.

VO S

9.7. Boibop o0nompy6rvrx omonumenvuvix cucmem |

9.7.2. Pacuem cucmem

B otmvume or npusbNHEIX pacyetos mist IBYXTPYOHOH CHCTEMBI OTOIUICHMS, B HaH-
HBIX CHCTEMAX NOIGOP OTOIMTENTBHBIX MPUOOPOB ONPeACIISIETCS TIO-IPYTOMY. 9’1“(,) 00bsiC-
HACTCs T€M, YTO BCJICACTBHE TEMJIOOTAAYH B OTONUTEIBHBIX npubopax Temreparypa
BOIB! CHUXACTCs1 OT OIHOTO Npubopa K ApyroMy. DTo 3HAYMT, YTO pacuer 3k (0} birbin)
OTONMTENEHOTO NIPHOOPa LIS KaXKIOTO MOMEIEHNS TTPOU3BOIITCS TIO TEMITEPATYPHO-
MY Haropy TeTIOHOCHTeNIT Al B COOTBETCTBUM C YpaBHEHHeM 4.3 U 1o NOMPaBOYHOMY
K03¢bdHLMeHTY F B COOTBETCTBUY C ypaBHeHveM 4.9. Tlepes sTuM HeobXomumo pac-
CUMTATDH PACTIPE/IENICHHE TEIUIOTHI B KAX/IOM OTONHTEEHOM TIPUGOpe Mo TIPOLIEHTHOM
AOTE OT KONMYECTBA BOJH B Memie (MACCOBOIO TIOTOKA B COOTBETCTBYIONIEM OTOIH-
TENbHOM KOHTYpe). BTa HOJIT IUIs OTOIUTEIbHBIX TpHOOPOB HOJDKHA COCTABASTE OT 30
1o 50%. OcTaBILasiCs YacTh BCEro MacCoOBOTO MOTOKA BOJIBI NIPOITYCKAETCS HETOCpe -
CTBEHHO 4Yepe3 Oalinac wum o6sonHoi yuactok. Ecym BEHTWIb-TEPMOCTAT 3aKPHIT, TO
BECh ITOTOK TPOTEKAET yepes Gaiimnac. ’
JLsl JOCTHXEHMS! KeNaeMOro pacTipelieNieH s, TeTUIOTh HEOOXOMUMO pacueTHBIM
IYTEM ONPENCTUTL JOITIO OTOIUTENLHOTO TIPHOOPA 1 TIONBOIHMYIO K HEMY MOII[HOCTD
bananc Temnieparypsl M MaccoBOro MoToka mokazaH Ha puc. 9.15. .

[#)
?m=x-m szam‘;f%_
hon =Ty [T 9" Oronvrenuhsii 2
npuGop (O) e
! Y |
. - . e A S
|

Toon * Mg + Ty - Mg
m

A

Puc. 9.15. banasc TeMneparypb ¥ MacCOBOTO TIOTOKA Boner: 7, — Temmeparypa
B mofaroulelt IMHuM; 1) — TeMIeparypa B o6paTHON JIMHIH

Cxema pacuema omonumeavnozo npubopa

B COOTBCTCTBP‘IJI/I ¢ [9.2] u puc. 9.15 non6op oTONMMTENbLHBIX TIpHOGOPOB TIPOU3BOAMTCS
TIO CHEAYIOWEN cXeme:
1. Ompenenenue TermonorpebneHus OTONMTENBHOTNO KoHTYpa (), B COOT-
BETCTBUH C HOPMUPYEMBIM TETIONOTPEOICHUEM TIOMEIICHUS QH‘.(OHT
2. Pacyer MaccoBOro NOTOKa BOAH B OTOIMTEITBHOM KOHTYpE:

QH, KOHT

m,, =——=t

o = (9.25)

KOHT W

3. Onpepenenue MOLIHOCTY OTOIMATENBHBIX TIpuBOPOB B NOMEILCHHH Qpy; LENEHU-
€M HOPMAJILHOTO TEILIONOTPEOICHYS! MOMEIIEHNST Ha KOIMYECTEO MprGOPOB.

7—3902
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4. BuIbop TemIoBoii MOIHOCTH (), OTONUTENbHbIX MPHOOPOB, KOTOPHIE BXOIAT B
KOHTYp Mepel] paccMaTpHBaeMBbIM NMPHOG0OpOM (111 NEPBOTO OTOIUTEBHOIO
npubopa — 0).

5. Beibop nomM MaccoBoro notoka x (%) Juist oTonuresbHoro npubopa (ot 30
o 50%).

6. Pacuer 4aCTMYHOIO MacCOBOTO ITOTOKA M., YEPE3 OTOMMTENBHBIN TprbOp:
(9.26)

7. OmnpepesieHUe TEMIIEPATYPhl TCTUIOHOCKTENIsE B OTONMTENBHOM Tprbope.
Ona onpenessieTcs 1o TeMIEparype MpPeabIIyero OTonMTeNbHOro npubopa
M TeMIIeparype IOToKa B 6afiNacHOM y4acTKe (CMECHTENIbHOE PEry/MpoBaHue
B COOTBETCTBUH C pHC. 9.14):

mOH =X mKOHT'

- I on Mo +n ona -1y - Mo ~Mop)

Inon = m (9.27)

KOHT

WIM 110 OBLLIEH TENIOBOM MOIHOCTH, OTAaBaeMOli IO pacCMaTpHBAEMOro OTO-
TUTENIbHOTO MpHOOpa:

Inon=In _m—Ql_C—- (9.28)

KOHT W

Temriepatypa TIOJIAIONIEH BOIbL B JIMHUY f; COOTBETCTBYET TEMIIEPATYPE B 110~
Jarmoned TMHHH KOHTYpa.

JUjis1 TIepBOTO OTONMWTENbHOTO Tipubopa ;| . = 1.
8. OmnpenelieHMe TeMIepaTypbl B 0OpaTHOM JIMHHM OTONMTENLHOTO npubopa:
QOH
Ioon=lnon—— (9.29)
Mon * €y

9. OnpezeNieHNe TEMITEPaTyPHOTO Haropa Af B COOTBETCTBHM C YpaBHEHMeM 4.3:

1, +1
Af = on 5 0,01 o

10. OnpesienseHye NOMPaBOYHOTO Ko3dbuimenTa F 1jist TEIIOBO MOLIHOCTH OTO-
[IMTEITBHOTO MpUGopa B cOOTBETCTBMM ¢ ypaBHeHMeM 4.9 (wist ¢ = 0,7 u n = 1,3):

Fe PQ]
At

11. Onpeiesienie HOPMUPYEMOH TEMJIOBOH MOIIHOCTH OTOMUTENBHOIO npubdopa
Qony MO YPaBHEHHIO 4.10:
QOH,H =F- Qon'

HopMupyemasi TerioBasi MOLIHOCTb ;| COOTBETCTBYET HOPMAJIBHBIM TEMIIE-
paTypHBIM ycnoBusiM B cooTeeTcTBHU ¢ DIN EN 442 — 75/65/20°C, 1.e. ipu tion6ope
OTOMHTENIBHOTO MPHBOPA AOIXHB HCTIONB30BAThCsl COOTBETCTBYIOMIME Tabuubl. Ecin
B HHUX HEBO3MOXHO HAMTH HEOGXOIMMBIH OTOIMUTEIBHEIN MPHOOP, TO MACCOBHIM IO~
TOK TETIOHOCHTENST HEOOXOMMMO yBEJIMUMTS (x MakcHMyM 50%).

B zaximroyenue npoBomaT noubop TpyGONpOBOLOB M OIpelieNicHHe nepenana nas-
JIEHMI B BEHTHISX MO HOMOTpaMMaM k. JUld OONHOTPYOHOW CHCTEMBL. a TaKXke IIo-
Tepb HABJIEHHS B OTONMTEIBHBIX KOHTYpaX.

BripaBHUBaHKE TPOM3BOIUTCS HE BHYTPH OTOIMTEILHOrO KOHTYpa, a MeXI1y OT-
ZIENIbHBIMY KOHTYPAaMH BCEil CHCTEMBI.

9.8. Cucmemv: HAnoOALHO20 OMONACHUA Ig

9.8. CucTembl HaNONBHOIO OTONNEHUS

9.8.1. Ocnosnvie noaoxcenus u noHsmusn

lIpoexTHpoBaHHEe M pacyeT HAMNOIGHOTO OTOIUIEHHs pernaMentuposanHsl DIN EN
1264 — «CHCcTeMBl HAaNOJIBHOTO BOASHOTO OTOIUIEHMs». DTOT CTaHIApT 3aMeHsieT Cy-
uecTBoBaBlIMi paHee DIN 4725.

PacyeT crcTeM HANIONBHOTO OTOILTEHHS] MPOBOIMTCS HA OCHOBAaHMK pacyeTa Tell-
JonoTpedNieHust noMeleHust B cootBercteur ¢ DIN 4701. Tak Kak TemyioBoil KOM-
(OpT M TEIUIONOCTYIUIEHHE OT YeJIOBEKA MIPAOT 3HAYHMTENLHYIO POJb, TO OXHUM M3
peniaronMx GHaKTopoB SIBISETCS TeMIepaTypa nopepxHoct nona. Ho mwra remnepa-
TYPHI TIOBEPXHOCTH, BOCIIPUHUMAEMOM KaK KOM(OpPTHAs, BCe Xe HET ONpeAeIeHHOTO
3HaYEHWs, TaK KaK 374 TeMIiepaTypa 3aBUCUT OT 00YBH, ITOKPHITHA 104, Ha3HAYEHUS
TIOMELIEHHUA Y JUTMTENBbHOCTH NpebBIBAHUA JIONCH.

B cootserctuu ¢ DIN EN 1264 yctaHOB/IEHBI HOMYCTUMBIE NIPEEBHBIE 3HA-
YEHHUST TeMIIepaTyp. DTH 3HAYEHUs XapaKTepU3yOT MaKCUMAJIbHBIE TEMIIEPATYpEL,
KOTOpBIE YCTAHABJIMBAIOTCS TOJIBKO TOTHA, KOINA PACCYMTAHHOE B COOTBETCTBHU C
DIN 4701 nHopmHpyeMoe TeIionoTpetienue NeHCTBUTENILHO CTOh BEJIUKO, YTO JO-
CTUIAIOTCs! NPEAENBHBIC SHAYEHUSA YAE/THOM IUIOTHOCTH TEILUIOBOTO MOTOKA ¢, .

Hpwy 3170M NOrpaHUYHbBIE KPUBEIE M PA3HOCTb TEMIIEPATYD MEXIY MaKCUMATHHOI
TeMIIEPATYPOil TIOBEPXHOCTH M TEMIIEPATyPOil B OMEIHCHUM OINPENESSHOTCS CIEAYIO-
1M obpa3oMm:

— [JI1 30HbI TIpebpBanua — 9 K;

— JUTST KPA€BOMH 30HBI — 15 K.

M3 31010 CienyeT, YTo 3HAYCHMSIMM MAaKCHMAILHBIX TEMIIEpATyp MOBEPXHOCTU
SIBJISTIOTCS:

— JUTS XWJTBIX ¥ OPUCHBIX 3naHui — 29°C;

— 11 BAHHBIX KOMHAaT — 33°C;
— JUTST KPaeBbIX 30H - 35°C.
Ecny ucnons3oBath BhIpaXeHHE U OCHOBHOM 3aBUCUMOCTH:
g=o - (t, 1), (9-30)

TO NPH MCIIOJIB3YEMOM Ha MpAKTUKE 3Ha4YeHMM KO3(P(PHIIMEeHTa TEeIIoOTIAYU
o = 11 Br/mM?- K monydaem creayioliye npenenbHble 3HAYEHUs! YCTAHOBICHHBIX
DIN EN 1264 m0THOCTH TEIUIOBOIO MOTOKA:

- IS 30HBI NpeObIBanus, BaHHble KoMHarel — 100 Br/m%;

— JUTST KPAeBRIX 30H - 175 Br/m2

Tax Kak pacyeTHoe 3HauyeHHe TeMITEpaTypbl HAPYXKHOIO BO3IyXa BCTPEYAETCS
TOJIBKO HECKOJIBKO JHEH B IOy, TO TEKyUIMe 3HaYCHHA TeMIIepaTyp HarpeBatelibHbIX
TIOBEpXHOCTEl ABIAIOTCH Gojlee HU3KUMMH. TeMrepatypa NOBepXHOCTH WM PaBHO-
MEPHOCTDL TEMIIEPATyph! TIOBEPXHOCTH MOJA ONpPENesieTcsl B OCHOBHOM BHIOpaHHBIM
HAIIONBHBIM TTOKPBITUEM WK €T0 CONPOTURICHMEM TeIUlonepe/iadye, a TaKKe TeMrle-
paTypoi TEMJIOHOCHTENsSl, PACCTOSTHUEM MEXIY TPYOaMH ¢ TeIUIOHOCHTeNeM (Teruio-
NPOBOAaMH) U cHocobOM YKJIAJIKH.

PacnipeneneHye TeMmepaTyp 3aBUCHT OT criocoba yknanku. Ilpu pasmeleHHH
HarpeBaTebHBIX KOHTYPOB HEOOXOIMMO YYUTHIBATE OCODEHHOCTH VKJIAIKM 6ecIios-
HOTO NONa A TOro, YTOOBl MPENOTBPATHTL €r0 TIOBPEXICHHE WMIM {I0BpEXIeHHe
TIOKDBITUS] BCIEACTBHE TEPMUUECKOTO PACIHHMPEHHS.

Toodsuxcnvte cmuixu

Hapsny ¢ npuMeHseMBIMI 3MACTHYHBIMY JleMIIbepHEIME JIEHTAMH JUTS CTHIKOB HA BCEX
CIUTOLIHBIX CTPOMTENBHBX KOHCTPYKIMSIX, HE3aBUCHMO OT BHIA OTOIUIEHMS U TUTIA
OecHIOBHOIO HOJA, HEOOXOOMMO TpeAyCMATpHBATh TMONBUXHBIE CTHKY (puc. 9.16).



@ Inasa 3. Pacuem menaonompebaenus 30anuii no DIN 4701

OKHa/CTeKIAHHBIE JIBEpU:

CTEKJIONAKET, PACCTOSIHIE MEXIY cTekiamMu 12 Mm.

OxkHO B noMenieHuyn 6 — ABYCTBOpYAaToe, BCE OCTATBHBIE OKHA U CTEKISTHHBIC
IIBEpY OLHOCTBOpPYATHIE.

HapyxHaa mBeps:

OYeHb TUIOTHAs, JepeBsSHHAs.
Buytpenxue npepu:
ILTIOTHBIE, C TIOPOraMHu.

3.3.2.2. Pacuem xospdpuyuenma menaonepedauu

Tabmma 3.14. KoadhduimmeHdT Tervionepenaym: HapyXXHas cCTeHa

Hapy»Has crena R =0,13 R, = 0,04
Marepnan TonumHa TennonposogHocTh TepMuueckoe ConpoTtHBneHne
cnos, M A (Br/m-K) COnpoTHBAIEHWE  Tenjionepepave
R, (M- K/B1) R, (v?-K/Br)
LiementHbid pacteop 0,01 1,4 0,007
lazoberon DIN 4165 0,30 0,22 1,364
LlemenTHbild pacrsop 0,01 1,4 0,007
1,378 1,548
Koadhdmument tennonepegaum k (Br/m?- K) = 0,646

Tabmma 3.15. Kosdduumenr teruonepenayn: BHyTpeHHsiS creHa 240 MM

BHytpenHsa creHa R =0,13 R =0,13
Marepuan Tomuyuna TennonposogHocs TepMHueckoe ConpomsneHne
cnos, M A, (Br/m -K) CONpOTHB/IEHHE  Terionepepaye
R, (M- K/B1) R, (M- K/Br)
LiementHbit pacteop 0,01 1,4 0,007
Knuukeptbii kupnivy 0,24 0,81 0,296
LlemenTHbid pacteop 0,01 1,4 0,007
0,311 0,571
Koadduument Tennonepenaum k (Br/m? K) = 1,753

Tabmama 3.16. KoadduumenTt Tennorepenayn: BHYTpeHHss creHa 130 MM

BHyTrpeHHna creHa R = 0,13 R, = 0,13
Marepuan Tomuuna TennonposopHocts TepMuueckoe ConportxBneHne
cnos, M A, (Br/m -K) CONpOTHBNEHHE  Tennonepefjaue
R, (M*-K/B1) R, (M*-K/Br)
LemerrtHbid pacteop 0,01 1,4 0,007
KnuukepHbiit kupnuu 0,13 0,81 0,160
LlemeHTHbIH pactBop 0,01 1,4 0,007
0,175 0,435
Koadhuument tennonepepaun k (Br/m?-K) = 2,300

L

ORI RATTY

3.3. Ilpumepbi pacuemos 6\5\)

Taomaa 3.17. KosdpdunmeHT Teruionepenayy: BHyTpeHHss1 creHa 115 MM

BHyTpeHHas cTeHa R =0,13 R = 0,13
Marepuan TomymHa TennonposogHocts TepMmuueckoe Conpotuenenme
cnosi, M A, (Br/m -K) CONPOTHBNIEHHE  Tervionepefave
R, (v*-K/Br) R, (M*-K/Br)
LlementHoii pacreop 0,01 1,4 0,007
KnuukepHbitt kupnuy 0,115 0,81 0,142
LlementHoii pacteop 0,01 1,4 0,007
0,156 0,416
Koagpuument Tennonepenaun k (Br/m?-K) = 2,402

Taomma 3.18. KosdpduimeHT Teronepenadyn: creHa, pasgensaomas 30aHusa

Crena, pasgensiiowjan 3aHus R =0,13 R =0,13
Marepnan Tonuyuna TennonposogHocte TepMuueckoe Conporusnenre
cnos, M A, (Br/m -K) CONpOTHB/EHHE  TerJioriepeaaye
R, (m*-K/Br) R, (w*-K/Br)
LlemenTtHbit pacteop 0,01 1,4 0,007
lasoberon DIN 4165 0,30 0,22 1,364
MunepanbHas sara 0,02 0,035 0,571
lasoberon DIN 4165 0,30 0,22 1,364
LiemenTtHbil pacteop 0,01 1,4 0,007
3,313 3,573
Koagduument Tennonepepaun k (Br/m?- K) = 0,280

Tadmma 3.19. KoapduumeHT Teruionepeaaydy: MOTONOK, BTOPOH 3TaX

NMotonox BepxHero ataXka (K Yepaaky) R =10,13 R, = 0,08
Marepuan Toruyuna TennonposogHocts Tepmuueckoe Conpomsnexue
cnosi, M A, (Br/m -K) comnpoTuBNeHHe  Tenionepepaue
R, (W-K/B) R, (w-K/BY)
JOpesecro-ctpyweuran 0,02 0,13 0,154 .
nnuta DIN 68761
MunepanbHan sata 0,08 0,035 2,286
Bberon DIN 1045 0,15 2,1 0,071
LlemeHTHbi pacteop 0,01 1,4 0,007
2,518 2,728
Koagppuument tennonepepaum k (Br/m?- K) = 0,367

3-—3%02
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Mo BO3MOXHOCTM HEOOXOLMMO BHBMPaTL Y4acTKu, obycnoBReHHLIe
PaCTONOXEHUEM CTPOUTENBHBIX KOHCTPYKLMIA!

a_l
— >
CoorHoueHue CTOpoK 7= PacnonoXesue NOABIXHBIX CTHIKOE:

é — 110 PA3AENUTENHEM CTHKAM 3faHus,;
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— B [BEPHBIX NPOXOLAX;
Z — TaM, I[ie pasMepbi Y4acTka YBenuumMBaloTcs;
— N0 KpasiM Y4aCTKa {= OKAHTOBOYHBIE YINOTHUTENLHBIE NONOCH)
! b -
Henpasunsho i %
N Yz 77 Z
AN 1
Z I
|
| MNnowaae yyacrka
} MakcuMyMm 40 m?
! o
:/ MNpasunebHo
i
I
|
|
|
oz 7 .
7| | &z ' % Lr 7
]
¥
|
I )
t
1 %
\ !
\. }\ \.
S5 PH Z L e
He6naronpmstsoe pacnofoxexme NoneuxHbI CTHIK BnaronpusTHOE pacnosioxeHve
OTONUTENbHOTO KOHTYpA OTONUTENBLHOIrO KOHTYpa

OtonuTenbHbifi KOHTYP HEOBXOEMMO NpeaycMaTpusaTh TakuM 06pasoM, 4Tobu KONUYECTBO nepeceyeHni
NOABUXHOTO CTHiKA TPYOOTIPOBORAMM BbiNG MUHUMANLHBIM

Puc. 9.16. Pacnonoxenue MOABIKHBIX CTHKOB [9.3]

B coorserctBi ¢ DIN 18560 «I1oisl GecliioBHbIE B CTPOUTENTECTBE» OHU JOLKHBL OBITh
HAHECEHb! TIPOEKTHPOBLIMKOM COOPYXEHHsI Ha IUTaHe CTHIKOB, KOTODBI HEeoOXOoUMO
MPELOCTaBUTH UCTIONTHUTENSIM KaK COCTABHYK YacTh ONMUCaHus pador.

PasneneHue NoBepXHOCTH GETOHHOM CTSDKKH ¢ TIOMOILBIO MOIBHXKHBIX CTHIKOB HOJ-
JKHO TPOM3BOIMTHCA TAKHMM 00pasoM, YToOHl IUIOLIaNE YIACTKA He HpeBhama 40 M2
Paznenenre Ha MeHBILIHE TUTOIAAM HEOOXOMMMO B CiiyvasX, KOrga ofHa M3 CTOPOH
JUTMHHee 8 M, HeT 4YeTKOIo [Ie/TeHHS Ha YYaCTKU B COOTBETCTBHMHM C BHICTYIIAMM CTEHBL
WJIH TIOBEPXHOCTE Pe3KO pacimpsieTcsl. Takke MOABWXKHbBIE CTBIKM HEOOXOAHMMO pacIo-
JIAraTh TO CTHIKAM CTPOUTEILHOM KOHCTPYKLIUM, JBEPHBIM OTKOCaM M MPOXOLaM.

IMogBUXHLIA CTHIK IPOXOAUT Yepe3 Bech CJ10i1 HecIHOBHOIO Tiona (Kak 310 IoKa-
3aHO Ha pHuc. 9.17), T.€. OT BEpXHEro Kpas U3OSIIMU [0 BEPXHEIO Kpasi HAIIOJBHOIO
MNOKPBITHS ¥ 00eCieYrBaeT BO3MOXHYIO MOABMXHOCTE OKOJIO 5 MM.

9.8 Cucmembr nanonvroeo omonsenus

HanonbHoe Hanonbhoe
NOKPLITHE NOKpbLITHE
1obegb
ectuoonmit non <" Pesuwosnitnon
1 CTHXKA
i P €TOHHAR CTAXKa) o p
Oronurenbhasg Tpyba onyrensbHan Tpyba
WK SEMEHT oY WK 351EMEHT w

7 N30na1moHHb Usonsumontbii
7 Marepuan 4
’ berontoe T beToHHOE nepekpbiTit
//j-\ TepeKpbiTve //,f\ OHHOE NepekphITHe
4

Puc. 9.17. BuirnonHeHye MOJBUXHOTO CTHKA

B cepegure

[TonBirKHbIE CTBIKI B HAMONBHBIX MOKPHITHSIX (HacTnax) HEOOXOIMMO pacriomna-
raTh B TeX XK€ MECTAaX, YTO U B GETOHHOI! CTSIKKe.

Tonpixibie 1 OKAHTOBOUHBIE CTHIKK MOIYT IIepeceKaTh TONMBKO COCOTWHUTEIb-
Hple TPYOOIPOBOLBL ¥ TONBKO HA ONHOM yposHe. CoeHUTETbHbIE TPYOOIIPOBOJIBI
JIOJDKHEB! ObITh CHAOXEeHB TMOKOI 3aIHTHOM Tpyboit mmHoi ot 20 no 30 cm.

TeMOIIS’O/l}lI(ILH U u3oaauus om wmazo6o20 uyma

Terutonsonsaims u M30JBIHA OT UIaroBOTO MIYMa JOJDKHBEL COOTBETCTBOBATE cylie-
CTBYIOIINM TEXHHUYECKUM TIONOXeHnsM., Hanuuue H30BIMHOHHOrO CII0Sf COOTBETCTBY -
IO1UEH TOMIUUHKI 18 HATIONHHOTO OTOIVICHHS ABISIETCH HEOOXOIUMBIM VCIIOBHEM JUTS
9KOHOMUYHOIO pelieHus! CUCTeMbI OTOIICHUS.

3anaueil IPOEKTMPOBLLVKA SBIAETCS PACYET TOMIMHB U3O/SLUOHHOTO CIO0S TS
HAIOJIBHOTO OTOTUICHUS B COOTBETCTBUH C 3aKOHOAATEIbHEIMW NPEATIMCAHMSIMM, Ha-
npumep, [pennmucanusamy no tenaozanmTe,

Munumaavnoe conpomueaenue menionponycranito

DIN EN 1264 ycranasmiBaer it yMEHbUIESHUS TEIIONOTEPh Yepe3 110N ONpencsieH-
Hble TpeGOBaHN Ha MUHUMAIBHOE COTIPOTHBIICHE TEMAONPOITYCKAHMIO W30ISILIHOH-
HOT'O CNOSI BHYTPY OTOMUTENBHOM TTOBEPXHOCTH:

8,
&’" = V300 N
on = (9.31)

~ IV TIOMCIUEHUH OIMHAKOBOIO Ha3HAYEHUS:

R s 2075 K/Br - &k, < 1,33 Brym®-K;

— Is TIOMEIEHUH pasiiMUHOTO HASHAYCHUS:

R ... =1254-K/Br - k on =08 Br/m?2-K.

Mpenmmcanye no rerviosammre or 1995 T. yeraHammmBaeT Clieflyiomue TpeGOBaAHUA:

Lpu nanenvrom omonaenuu rkosdduyuenm mensonepedauy caos CIMPOUmMENbHOTL
KOHCMPYKYUU MEHCTY OMORUMENLHOU HOBEPXHOCIBIO U HAPYHCHbLM 6030yx0M, 2pyH-
MOM UAY HACMAMU 300HUS CO SHAMUMEABHO Donee HUSKOLU memnepamypoli He do:-
Jeer npesvuuams k = 0,35 Bm/m? - K.

IIpu pacyeTe oTnanaeT CONpOTHBICHHE TEMJIOOTIAYE C BHYTPEHHEH CTOpOHH R,
TaK Kak paccMmaTpuBacMas MO3MLNS HAXOHUTCS B TBEPAOI cpelie (B TONY).

Ecim B cootserctBin ¢ DIN 4109 «3ykousonsiums B CTPOMTEITECTBE JUTS TTOMELE-
HI TpeOYIOTCS KaKHe-JIMG0 Mephl 110 3BYyKOM3OMSILIAM, TO IUIs BHYTPEHHUX MePeKphITUil
HEOOXOIIMMO TIPEYCMOTPETh COOTBETCTRYIONIEE YBETMUEHIE M3OSTLIAOHHONO CIOSL.
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Ta6mna 3.20. KoadpuimeHT Teruionepenayn: moji BTOPOro 3TaXa/TOTONOK NepBOro
3TaXa, KOBPOJIHH

3.3. Ipumepw: pacuemos @

Tabmuna 3.22 (oKoHuYaHMeE)

Mon Broporo 3raxa/nNoToNoOK NEpBOro araxa R =0,17 R = 0,17
{rennoBo# noTok HanpaeneH BHKU3)
Marepuan Tornwuna TennonpoeopHocte TepMuueckoe Conporuenexue
cnos, M A, (Br/m -K) CONPOTHBNEHHE  Tennonepeaaye
R, (W-K/B) R, (-K/Br)
Koeponuu 0,01 0,1 0,100
Auxrnapurosoe 0,05 1,2 0,042
NOKpbITHE
MuuepanbHas sata 0,05 0,035 1,429
Beron DIN 1045 0,15 2,1 0,071
LlemenTHbiit pacreop 0,01 1,4 0,007
1,649 1,989
Koadrduument Tennonepepaun k (Bt/m2K) = 0,503

Tabmuna 3.21. KoadduimeHT Teruonepesasu: Noji BTOPOro 3Taxa/MOTOA0K MEPBOFo
graxa, KadenpHas TUIMTKA

Mon sToporo 3rayxa/noOTONOK NEPBOro 3Taxa R =0,17 R = 0,17
(rennoBoi notok HanpaeneH BHM3)
Marepuan Tornwuwa TennonposogHocts Tepmuueckoe Conpotusnenne
cnos, M A, (Br/m -K) CONpOTHBNEHHE  Tennonepegaue
R, (W-K/BY) R, (w-K/By)
KadenbHas nnutka 0,01 1,0 0,010
Aurvppuroeoe 0,05 1,2 0,042
NOKpbiTHE
MuuepanbHan sara 0,05 0,035 1,429
Beron DIN 1045 0,15 2,1 0,071
LlemenTHbit pacteop 0,01 1,4 0,007
1,559 1,899
Koadhduument Tennonepegaqn k (Br/m2K) = 0,527

Ta6muna 3.22. KosdduipeHT Teruionepenays: Hojt BIOPOro 91axa/IOTONOK 1epBOro
ITAXKA, KOBPOJIVH

lMon BTOopoOro 3taxxa/noToNoK NepBOro ItTaxa R =0,13 R =0,13

(TennoBoi Norok HanpaeneH BHM3)

Marepnan Tonwmuna TennonposogHocts Tepmuueckoe Conporusnenne
cnon, M A, (Br/m -K) CONpOTHBNEHHWE Tennonepejave

R, (M*K/B1) R, (M*K/Br)

Kosposnuu 0,01 0,1 0,100

Anrnaputoeoe 0,05 1,2 0,042

NOKpbITHE

lMon Broporo araxa/nNoTonoKk NepBoro araxka R =0,13 R =0,13
(TennoBo# NOTOK HaNpaeBNeH BHHU3)
Marepuan Tomuuna Tennonposoguocts Tepmuueckoe Conportusnenue
cnos, M A, (Br/m -K) CONpPOTHBAEHHE  Tervionepepaye
R, (v*-K/Br) R, (M*-K/Br)
MunepanbHas sara 0,05 0,035 1,429
Beron DIN 1045 0,15 2,1 0,071
LlementHbiti pacrsop 0,01 1,4 0,007
1,649 1,909
Koadpuument rennonepepaun k (Br/m2- K) = 0,524

Tabmuma 3.23. KoadduuueHT Teronepesaym: moji BTIOPOro 3TaXa/MOTONOK MEPBOTo
1axa, KahenbHas TUMTKA

flon Broporo ataxa/nNOTONOK NEepBOro ataxa R =0,13 R =0,13
(rennoBoi Norox HanpasneH BHH3)
Marepuan Tonumra TennonposogHocts TepMuueckoe ConporusneHne
cnod, M A, (Br/m -K) CONpOTHBNEHHWE  Tenjonepefave
R, (M*-K/Br) R, (M*-K/Br)
Kadbenbhas nnvrka 0,01 1,0 0,010
Aurnpprtosoe 0,05 1,2 0,042
noKpbiTHE
MunepanbHas sata 0,05 0,035 1,429
Beron DIN 1045 0,15 2,1 0,071
LlemenTHbiit pacrsop 0,01 1,4 0,007
1,559 1,819
Koadppmuyment tennonepegaum k (Br/m?- K) = 0,550

Tabmna 3.24. KosdbuimeHnT Teruionepenayy: Noji NEPBOro 3TaXa, KOBPOJIMH

Mon nepeoro sta)xa/noTonok Nopsana R =0,17 R, = 0,17
(rennoBoit NOTOK HanpaBneH BHH3)
Marepuan Tomuyuna TennonposogHocts TepMuueckoe ConporusneHne
cnos, M A, (Br/m -K) CONpPOTHBAEHHE  Tennonepepa4e
R, (M*-K/Br) R, (M*-K/B1)
Kosponuu 0,01 0,1 0,100
Axrnpprtosoe 0,05 1,2 0,042
NOKPbITHE
MutepanbHas sara 0,08 0,035 2,286
Beron DIN 1045 0,15 2,1 0,071
2,499 2,839

Koadrpruuent rennonepepaum k (Br/m? K) = 0,352




@8 Inasa 9. Cucmemst 600aH020 omoONIeHUA

THonamusa u onpedeaenus DIN EN 1264

DIN EN 1264 conepXut ce[lyiolye HOHATHS M OIPeeNIeHIs:

Hopmupyemoe mennsonompebnenue noMeujeHus ¢ HaNoabHbiv omonienuem Qy

Dror napameTp onpezensiercst B coorsercteuM ¢ DIN 4701. Tlpu 910oM TeruioBoit
MIOTOK, HATIPABTEHHBIN BHH3 K MPWIETAIONIMM MOMEIUEHHAM, TPYHTY U T.1., HEe yIu-
THBAETCS.

Pacuemnaa mowpocme O,

BemmunHa OIpe/IeNiieTcsl Ha OCHOBAHWM HOPMUPYEMOTO TerionoTpebienus 1o-
Me1eH S,

owade nazpesaroweii nosepxrnocmu nona Ag;

I1101a1b TOBEPXHOCTH HOJA TIOMEIIEHHS, KOTOpas MMEeT CUCTEMY OTOTIICHNS.
Tiomagp OnpeesisieTcst IO PACCTOSTHMIO MeXy KpaiiHUMM TpyOamH, BKITIOHAs NOJI0-
Cy LIMPUHOM, paBHOI MONOBUHE 1aTa YKIAIKH TPYOb! (MaKCHMyM 15 cm).

Vemanosounsie naowaou

Inomany, nperHasHayeHHble I YCTAHOBKM MeOEM U HE MMEIOIHe CHCTEMY
OTOIUTEHUSL.

Kpaesas sona Ay,

30Ha, B KOTOpOl 060rpesaoiias OBEPXHOCTh 11oN1a UMeeT OoJiee BBHICOKYIO TeM-
repatypy. OBbMHO TaKas 30HA pACMONaraeTcsi OKOJIO HApYXHBIX CTEH, HalpUMEp,
11051 GONBLIMMI OKHAMM, ¥ MMeeT MakCuMaribHywo mmpuHy 1 m. He npenHasHauena
VIS JUIMTENHLHOTO TTpeOhIBAHNSL.

3ona npebvisanua A,

30Ha BHYTpM oBorpepaeMoil MIOMALN 10J1a, KOTOpasd mpelHasHadeHa UTd A~
TespHOTrO NpeOrBanys. [Laoima/m 30Hb TIpeGHBaHNS ONpPeENAeTCs 110 TUIOLAIHN obor-
rpeBaeMol ITOBEPXHOCTH MOJIA 33 BHYETOM ILIOIIAIN KpacBbiX 30H.

Jlonoanumenshoe omonaenue

JTOTIOTHUTEIBHOE OTOTUICHHE COCTOMT U3 IOTIONHHTEIBHOTO OTOMHTENILHOTO 060~
pynoBanust (KOHBEKTOPOB M T.J.). OHO HO3BOJIAET KOMIIEHCHUPOBATH Pa3SHOCTL MEXIY
PACYETHON MOIIHOCTHIO U HOPMHpYeMbIM Terutoriotpebnennem. Moxer GbITh NOACO-
eMHEHO K COBCTBEHHOMY OTONMTENBHOMY KOHTYDY.

ITromnocme menioeozo nomoka q

TeroBas MOILHOCTE, NPUXOASILAACSH Ha eIMHULLY IUTOMany, ONpelneiseTcs, uc-
XOIsl U3 HOPMUPYEMOTO TEIJIONOTpeOneHust O, M IUIOImany o60rpeBacMoi nosepx-
noctu Tosa Ay TIpy MaKCMMATBbHBIX 3HAYCHISIX TEMIIEPATyphl MOBEPXHOCTH MOXET
JIOCTUTaTh MpeebHOTO 3HAYCHUs TUICTHOCTH TEIUIOBOTO TIOTOKA 4 .

Hopmupyemas naomuocmv meniogo2o nomoKa ¢,

TlpedenvHas naomHocme meniogozo nomoka g,,

Pacuemnas naomuocms menio6ozo homoxa g,

VyuThiBaeTCs TPM OMNpEENeHUH PacyeTHOH TEIUIOBOM MOIHOCTH, 32 BLIYETOM
JIOTIOIHUTEILHOTO oTorueHus. Ipencrapnser coboi TpeDyeMblii TeIUIOBOH MOTOK Ha
eMVHKIY TUTOWAIM 060oTpeBaeMoil OBEPXHOCTH TMONa C y4eTOM AOTIYCTHMOM Temrie-
paTypbl OBEpXHOCTH.

Mamepuaa 013 mpybonposodoe

B cHcTeMax HAIIONBHOrO OTOIUIEHHS IPUMEHAIOT TPYOOIPOBOIL! U3 MEN M MCKYCCT-
BEHHbBIX MAaTepUMasioB.

IIpn npuMeHeHUM MeHBIX TPYOOIpPOBOAOB M «MOKDOi» TEXHOJIOTHH YKJIAIKH
tvna Al, A2 u A3 ¢ ueMeHTHOM WM aHTHIPUTOBOM CTSIKKOM HEOOXOIMMO Mpelyc-
MaTpMBATh YCJIOBUS, MCKITIOYAIOLIME TIOBPEXIeHNE KOHCTPYKLIMK 060TpeBacMoro nona

9.8. Cucmemst nanoasrozo omonaenus 1

BCJIEICTBME pasiIMIHBIX KO3QQUMIMCHTOR TEMIIEpaTyPHOIO paclimpeHis TpyOoIipo-
BOIOB ¥ OCTOHHOH CTSIKKHM (HanpviMep, M30IMPOBaHWE OCONIOUKM TPYGONPOBOIOB
WA 0OMaTeIBaHiE M3ruGOoB).

TpybonpoBonbl M3 MCKYCCTBEHHEBIX MaTepUAIOB JOJDKHBI COOTBETCTBOBaTh DIN
4726 «TpybOIpOBOIE! M3 IUIACTMACC JUTA CMCTEM BOISHOTO OTOIUICHUS, YCTAHABIMBA-
€MBbIX TOJ] NIOIoM». MOTyT IPMMEHATECS TPYOOIIPOBOAB U3 NOJMOYTaHa, HOMMIIPOI-
JieHa, T™MII 2 M 3, a rakxke cmmuroro moymstwieHa VPE-X, KOTOphle MOXHO IpuMe-
HATh TIpH Temniepatype no 70°C u maBneHnwn 10 3 6ap.

PasMmepsl OCHOBHBIX TpyOOIpoBoLoE yerapasmsaiorcs DIN 4726, MusmMans-
HBII IOIYCTHMBLH pafgyc v3ruba 3aBHCHT OT Marepyana TpyOOnpOBOIOB.

Henponuyaemocms d1a Kuciopoda

TpyGonpoBozbl NOIKHEL GBITh M3TOTORNCHBE M3 MATEPUANOB, HEMPOHUIAEMBIX [UIA
kucnopona. DIN EN 1264 ycraHoBieHo, 4To 3HageHe APOHMLAEMOCTH KUCIOpOIa
npw Temueparype 40°C mns TpyOONpoBONOB He AO/DKHO NpeBhiars 10 1/(v3 - d).

9.8.2. Hcnvimanue na eepmemusnocins u nazpes

DIN MEN 1264 wacTh 4 NpeANHCHBACT MPOBSHCHNE MCTILITAHAS HA FEPMETHYHOCTD
BOJO# JUISt aHTAIPHTOBOTO M 6ETOHHOTO GECIIIOBHOTO FIONa (CTSDKKM) WM MCHBITAHME
Ha FEPMETUYHOCTD BO3LYXOM JJIsl CTSDKKH #13 JIUTOTO acdyuIbTa TIOCHE YIJIIKM OTOU-
TeNBHOFO KOHTYpa. FepMeTHuHOCTh HOmKHa GEITh IPOKOHTPOMPOBaHa U obecrieyeHa
HENOCPEACTBEHHO [0 ¥ BO BpeMs 3a/iMBa CTLKKM. VicTEITarertsHoe napieHe cocTaB-
JisteT MMHUMYM 1,3 OT MakcuManbHO JIORYCTHMOTO M3GEITOYHOTO pabodero JaBicHMs.
TpyGonpoBoAbl BO BpeMs 3aiTMBa CTSLKKH JIOJDKHBL OCTABATRECH HATOMHEHHBIMY U Ha-
XOIMUTHCS TIOH IABICHUEM.

Hazpes

AHTHApUTOBAS M LIEMEHTHAs CTIKKH 1Epell YKIaEKOH HAMNONRHOTO MOKPHITHS (Ha-
CTHia) HOMXHH OBITh HarpeTsl. Harpes [uit lieMeHTHON CTSDKKM MOXHO HPOBOIHTh
He paHee yeM 4Yepe3 21 jneHb TIOCHS 3aM@Ba,- AN AHTHAPHIOBOM: CTAXKKH — wdepes
7 nueit. Tlepeorii Harpep HAYUHAIGT ¢ TeMIIehaTypul - HOaAIOMEH iy B 25°C, 31V
TEMTICPATypy HEoOXOAMMO coxpauath 3 mus. Tlocne -31oro yCTaHapadBaloT Makcy-
MAaTbHYIO TEMTICPATYpy NoHamleit AMHMA ¥ BRUICPXUBAIOT eite 4 JHs.

Ipu ornoyeHNH CHCTEMBI HANONBHOTO OTOITICHHS TIOCHE HArpeBaHust Heobxo-
HVMO 3aIUTHTh GCCUIOBHEIN TION OT CKBO3ZHSKOB ¥ OBICIPOro OXIaXICHHS.

DIN EN 1264 ocobeHHO oTMeyaeT, YT HOcHe OKoH T (DA3s Barpesa enie He
FapaHTAPOBAHO TO, YTO CTSEKKA MIMEET MAKCHMANLHO TPeOVEMYIo HiTd HONHOTO 34T-
BepyieBannd BAAXHOCTh. Hpy HeOOGXOHMMOCTH 3TQ MOXKHO YCTAHOBHTH C TOMOHIBIO
W3MEPHTEALHOTO Apubopa WM KOHTPONBHOM MpPoDbBL

9.8.3. Pacuem
9.8.3.1. Pacuem niomuocmu menioeo2o ROMoOKa
OcHoBoil s pacyeTa TUIOTHOCTH TEHIOBONO HOTOKE SABISETCS YpaBHEHHE
g=B-1 (@) Ay, (9.32)
rne B — xosdpdunmerr, 3aBUCAILAIL OT TCXHOJIOTHY YKIAIKH;

11, -(@*') — Tmpow3BelcHHE, NAPaMETPOB, BIASIONAX HA M3MEPEHME TEIUIOBOTO
HOTOKA;
At, — TeMIiepaTypHBiii HANOP TEFUIOHOCHUTENS.
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Tabmuma 3.25. KoagduimenT Tervionepenayn: ros nepBoro staxa, KadbeasHast [MTKa

Mon nepeoro araxa/novosiok nogeana R = 0,17 R, = 0,17
(rennoBoii Norok HanpasneH BHH3)
Marepuan Tonwuna TennonposogHocte TepMmueckoe ConpoTtusnexue
cnos, M A, (Br/m -K) CONpPOTHB/IEHHE  Teruionepegave
R, (M*-K/By) R, (m*-K/Br)
KagenbHas nnvrka 0,01 1,0 0,010
AHrugputosoe 0,05 1,2 0,042
NOKpbITHE
Munepanbras sata 0,08 0,035 2,286
Berton DIN 1045 0,15 2,1 0,071
2,409 2,749
KoadhdmupenT tennonepegaun k (Br/m2- K) = 0,364

Tabmma 3.26. KosdduimeHt Teronepenauy: noToNoK ToxBaia

Mon nepsoro staxxa/noronok noppana R =0,13 R = 0,13
(rennoBoii notox HanpaBneH seepx)
Marepuan Tonuuna TennonposogHocts TepMuueckoe ConporusneHue
cnos, M A, (Br/m -K) CONpPOTHBNEHHE  Teruionepefgave
R, (M*-K/Br) R, (M*-K/Br)
Koeponuu 0,01 0,1 0,100
Aurvpputosoe 0,05 1,2 0,042
NOKpbITHE
Munepanbhas sata 0,08 0,035 2,286
Beron DIN 1045 0,15 2,1 0,071
2,499 2,759
Koaddhuument Tennonepepaun k (Br/m? K) = 0,362

IToBepxHOCTH, rpaHUYAILME C TPYHTOM, PACCYMTHIBAIOTCA B COOTBETCTBHY C pa3-
nenoM 3.2.2.3. Tlony4eHs! clenyonie 3HaYeHUsl BEJIMYUH TEPMUYECKOTO COTPOTHB-
JIEHHs] CTPOMTENBHON KOHCTPYKIIHH.

Tabmma 3.27. TepMiYeCcKoe CONPOTHBIEHHE KOHCTPYKLIMH R, : HapyxHas cTeHa nomBaia

Koxcrpykuun: HapyxHas crena

Marepuan Tonumuna TennonposogHocts TepMuueckoe Conporusnenne
cnos, M A, (Br/m -K) CONpOTHB/IEHHE  Tersionepefave
R, (M K/B1) R, (M*-K/B1)
LlementHbiit pactsop 0,01 1,4 0,007
lasoberon DIN 4165 0,30 0,22 1,364
butymtoe nokpeitve 0,002 0,17 0,012
Ipasuit 0,20 0,70 0,286
1,668 1,668

3.3. Hpumepw pacuemos @

Tabmua 3.28. Tepmuyeckoe CONPOTURIEHHe KOHCTPYKIIMM R @ Mo mojsaia

Kouctpykuus: flon noasana

Marepuan TonumrHa TennonposogHocts TepMuueckoe ConporuBnexue
cnon, M A, (Br/m -K) conpotMBneHHe  Tennonepepase

R, (m*-K/Br) R, (w*-K/Br)

MokpobiThe 0,01 0,23 0,043

M3 WCKYCCTBEHHOrO

Mmarepvana

LiemenTthbiit pactesop 0,05 1,4 0,036

Mexononuypertan 0,06 0,035 1,714

beton 0,15 2,1 0,071

Ipasuit 0,20 0,70 0,286
2,151 2,151

Tepmuueckoe cONPOTURIEHHE MO OTHOIUEHHIO K TPYHTY U HAPYXHOMY BO3IYXY

MOJTy4YaloT U3 ypaBHeHHi 3.5 n 3.6:

RHB=RB+RAK+RAB+RH;
&'B=R8+R1K+RI.F'

Ina onpenenenus R Heobxomumo npuMeHuTh ypaBHenue 3.5a. Tak kak peyp

HIET O TPEX B3aUMOCBSI3aHHLIX OTAIUTMBAEMbIX NMOABAIBHBIX MOMEIICHHAX, KOTOphIie
He 00pa3yloT NpPAMOYTONBHHUK, TO B cooTBeTcTBUM ¢ DIN 4701 yacrs 1 HeoOxonumo
KCITOJIB30BaTh PaBHBIN MO ILIOLIAAH NPAMOYTOJIBHUK, OIHA U3 CTOPOH KOTOPOTO paB-
Ha HanOONbINelH JIHHE NeHCTBUTEIFHOIO OCHOBAHUS.

ILroniany momereHwi:
noMeleHue JUT noMalliHeil pa6orel — 11,81 M2

MacTepcKas B MOIBaje — 12,08 M?;
KODHIIOp B NOIBAJIE — 7,44 m?%;
4acCTb CTCHHI — 1,24 M%
ofuras IUIomanb — 32,57 M2

B xadectBe HanGoJbilei BEIGHpaloT WHHY 6,45 M. Toria B COOTBETCTBUH € ypaB-

HeHMEM 3.5a mosyJalor:

0.5
_024-| 3257y 0 4 [645) "
R, =024 {32,57 ) +[ 505 .

R, = 1,13 M?- K/Br.
Ilo ypapnenwvio 3.7 monyyalor 3Ha4YeHle TEPMHYECKOTO COMMPOTUBIIEHH I'PYHT —

TPYHTOBBIC BOJBIL.

R =T/ =2/1,2 = 1,67 M- K/Br.
i1 Tosta, rpaHMyYaniero ¢ rpyHTOM:
R _=0,17+ 2,15+ 1,13 + 0,04 = 3,49 m?- K/B1 (> &k = 0,28 Br/™* K);
R_=0,17 + 2,15 + 1,67 = 3,99 m?+- K/Bt (- k_ = 0,25 Br/m? - K).
Jlns HapyxHOI CTeHBI, rpaHVyYaIed ¢ rPYHTOM, MOIy4aloT:
R, =0,13+1,67+0,5 + 1,13+ 0,04 = 2,41 M- K/Bt (- k_ = 0,42 Br/M*- K);
R, =0,13 + 1,67 + 1,67 = 3,47 M*+ K/Bt (= k_ = 0,29 Br/™?- K).
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8
=5

Jl1g «MOKpOIi» TEXHONOIMM YKIIAOAKH:

= !
G= Bty G050 05 Ay, 9.33) 7
180}— = —]
rie B = 6,7 Br/m2-K; & g 2
a — kKo3bdPULreHThl, YIMTHBAIOMME KOHCTPYKLIMU MOKPBITHA (amxp), JIEeTICHMS 170 _E e
CTPOMTENTLHOM KOHCTPYKUMM O, ., TEPEKPHITHsl O U HapyXHOTO JMaMeTpa Tpybo- S é z
IIPOBOIOB &, ; £ Car
HO — HapyXHbIit gUaMerp TPyOOIpOBOIOB. 160
3ugauenus soiOuparotT u3 tabmiy, DIN EN. DKeroHeHTs XapaKTepusyoT n3Me-
HeHMe KOo3(hPULIMEHTOB B cooTBeTcTBUY ¢ TpeboanusiMu DIN EN. i 150
Jas1 «cyxoii» TEXHONOTVH YXIIAIKW: KpuBas
q = B -aﬂOK .a;‘;;'l;m -anep -a-m 'anonp : AIT’ (9'34) 140
rie B= 6,5 Br/m?-K;
a — KO3(pPUUMEHTHI, YUMTHIBAIOIIME KOHCTPYKLIMH TTOKPBITUS, NEJIEHNsL CTPOUTENb- 3 130
HOIf KOHCTPYKLIMM, TIEPEKPHITHS, TEIDIONPOBOMHOCTE MATEPUAIOB M TIONPABKY Ha KOH-
TAKT TpyOOIpOBOIOB 0DOTPERAIOIIEH CUCTEMB! CO CTPOUTENBHBIMU KOHCTPYKLIMSIMH. 120
Ha npakrvike TerioBoi MOTOK ONpeersitoT 1o clenyoleii Gpopmyre: %
}
i b
Qs = g"" . 9.35) & °
TUT a3
&
rie g 100
=
Qo =(1+2)-0Q (9.36) 2 90
[+2]
= paruyHas kpusas onra 9 K
Oy = Oy non — Crin- (9.37) :.E 80
Q
PacuetHas nmpubaBka x papHa (0, ecjiM BO3MOXHO YBEJIMYEHME TEILIOBOI MOIIIHO- g
CTH 33 CYET TIOBBILICHHA TeMIIEPATYPhl TETLTOHOCUTETIS. s 70
Pacder HAUMHAIOT C ONpEACNICHUS HIAra YKIaIKU TpyOOIIpOBOLIOB U TEMIIEPaTyp- =
HOTO Halopa TeIUIOHOCUTES JIJisi TIOMEILIEHHUS] ¢ MAKCUMaJIbHOW ILIOTHOCTBIO TEIUIO- 60
BOrO TOTOKA, 33 MCKIHOYEeHNeM BaHHOM KOMHATHI, TyaleTa U OTalLUTMBaeMBIX HEXU-
JIBIX TIOMELHECHUA. 50
Teriopas MOLIHOCTb CUCTEMBI HAaIlONLHOTO OTOIUIEHKA (), IOJIKHA ObITh paBHa 3
HEOOXOMMMOH pacyeTHO# Teruopoit MomwHoctH (. B NMpoTHBHOM CiTydyae HeoOXo/w-
MO YCTAHABIMBATH IONOIHUTEIEHBIE OTONMMTENBHBIE NPUOOPHL: 40
Q)Jon = QOFI - QIUY (9’38) i 30
I'pu Mcrons30BanuK KpaeBoil 30HB TUIOTHOCTD TETUIOBOIC [TOTOKA ¢ HEObXOMUMO ,
Pa3IeNUTh MEXIY TUIOLIAIBIO KPAeBOH 30HB A, , W TUIOLIANBIO 30HbI NpebbBatust Ay
[pyt 5TOM TETUIOBOI TOTOK ONPENEIAeTCsl CIeHyoIUM 00pasoM: 2 20 f
s 7
q= jkp “Gxp +%‘4np- (9.39) 10 [y | i
{11 11 ; !
Kpaepasg 30Ha MOXET UMETh COOCTBEHHBIH WM OOIMIT ¢ 30HOK NpebLIBaHUs 0 f ?
OTOTIHTENBHBIA KOHTYD. 0 10 20 30 40 50 60 70 80 a0
TermocHabxeHHe TIOMEIIEHUS] MOXKET [POU3BOIUTLCSH € TIOMOILBIO HECKOJBKIX Temnepatyprbiit Hanop Tensokocutens Af, K
OTONUTENTLHBIX KOHTYPOB. PacrpeneneHue OTOIMUTENBHBIX KOHTYPOB 3aBUCHT OT reo- Puc. 9.18. Tepmuaeckoe CONpPOTHBICHNE HANOJIBHOIO NOKpbITHa [9.3];
METPUU NMOMENIEHUS], KOMITEHCAHMOHHBIX IBOB B CTSKKE. @ TAKXe OT moTeph Jasje- RA,’ wox = 0,10 M- K/B1; VA — mar yknaaku., MM

HHs B TpybompoBonax. Pacyer MpOU3BOIMTCS TAKMM ke 0OpasoM.
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O1nenbHO paccyUThIBaOT K03(hGMUIMEHTH TeIUIoNepeady Il OKOH U BEpeil B Tab6muna 3.30. [TomeleHue s goManiHei paGoTsl
cootBercTBUM ¢ DIN 4701 yacts 2:

OxkHoO: k,=26+02-0,3=25Br/™M-K. Mpoek: 3agarue 3.3.2 O6o3Hauerne noMelERus Hara 08.2000

Bxonxag mBeps: k;=35+0,3= 3,8 Br/m*- K. Homep nomewermns 02 [omelenme pns goMaiwned pabotel

Buytpennsis nBepe:  k, = 2,0 Br/M?- K.

Temnepatypa BHYTpEHHErO BO3YXa tiCi=2 Monpasouriti koaddvupert H M [Br-u-Na/(m-Kj] = 0,72
Bce mapaMeTpel, HeOGXOMMMBIE JUIS PACYETA TEIUIONOTePh, CBEIEHLI B TIOCIEYIOLIHE

TaGMHIEL. Pe3ynbTaTsl pacyeTa TEIUToNnoTeph B IOMEILIEHVSIX IPHBEIEHH! B Ta0. 3.29—3.43, Temneparypa HApYAHOMO BO3YXa (1) =—12  Komwectso suyrpenrinx fsepeit 1, =2
Obwas nowans orpax. nosepxHoctei A, [W]= Boicota Hazy nosepxHocTbio 3emk A [M] = —2,5
Tabmma 3.29. Mactepckas Mrowagb ocHosakMs AlM] = 11,81 [Monpasourbiil koschduupent £ (A) £,,=10
Mpoexr: 3aganve 3.3.2 O6o3naueHre noMelleHHA Jlara 08.2000 Temneparypa oxp. NpuTodroro soapyxa ¢ [°C] = MNonpasourii koapdwent £ (N) ¢, =0
H 01 M
TOMeP noMeLLeHHs acrepckasn g — W H BT R0 O6bem nomeweHms V.IW]=2952  Tlonpasoureiii koadhmurent £ (A} ¢, , = 1,0
eMNepaTypa BHYTDEHHErO BO3AyXa t[Cl= HbIH KOhODHLHEHT - Kjl=0,
* - Wabuirousbiii 0bbem BoTRIG AV /)= Bosayxoobmen pl1/l=05
Temneparypa HapyKHOTO BO3AYXA t[°C] =-12  Kommectso BHyTpeHHmx fisepeit n=1 ;
o 13 14 15 16 1
Obuwas nnowanb orpai. NoBEPXHOCTEN Ao_@[mz]= Boicora Hap noeepxHocToio 3emm A [M} = —2,5 ! 2 3 4 3 6 T 8 2w ' 12
Mrowans OcHOBaHMA A[W] = 12,08 Tonpasoubiit koadppulvenT £ (A) £,,=10 Pacuer nrowapen Tennonorepn Q, Bospyxonpormuaemocts
Temneparypa oxp. nputouoro Bosfyxa ¢ [°C] = Monpasounsii koadpuumeT £ (N) 5mN=O 06 OP = b th A AZ A kAt Q n n a a-1  a/n
Obvem nomettieHus V. [m] = 30,19 Monpasosuii koaepmper £ (A) &, , = 1,0 , , Br K B W W
- - - M M M - ™ wan r - - —_— T
Habbrrounbiit obbeM BLITHKKH AV[M/] = Boagyxoobmen BI1/u] =05 WK wulla®  yena®
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 HO C 1 150 075 1,125 113 250 32 9% 2 2 45 06 27 a
Pacuet nnolyagei Tennonorepn @, Boanyxonpouuyaemocts HC1 C 1 310 278 862 1125749 042 17 54 £ =042 ¢ =-12+15=3C
Ob OP n b th A AZ A Kk M & n n I @ a-1 __a/n 310 278 862 115749 029 10 22 k=029 ¢=10C
3 3
- - = M M M - M —ZB‘T" K Br - - m —i—m Lﬁ BC 1 38t 278 1059 1059 028 5 15 Crena, paspensiowas 3fanun; CMeXHOe
[T 4 u-4-Ma y-Ma noMELLEHWE € BHelwHUM otonneHkem 15°C
HO C 1 20 0715 15 1,50 25 32 120 2 2 55 06 33 a Bl 1 101 210 212 212 200 5 21
HCt C 1 381 278 1059 150 909 042 17 65 Kk =042 ¢ =-12+15=3C BC 1 310 278 862 21265 175 5 5
381 278 1059 150609 029 10 26 k=029, t=10°C
h 02 n=0%% 1, BA 1 101 210 212 212 200 0 O
HC1 3 1 317 278 881 881 042 17 63 & =042 ¢ =—12+15=3C w20 80 2% 0 0
317 278 881 881 029 10 26 4=029 r=1°C BC ! 381 2718 1059 212 8, :
BC 1 381 278 1059 212847 23 O 0 381 3,10 1,81 11,81 025 10 30 k=025 ¢=10°C
BC 1 317 278 881 881 1,15 14 216 £ = 6°C nr 1 381 3,10 1181 181 036 0 ¢ Tennosoil NOTOK 8BEpX
1l 1 381 317 1208 1208 028 17 51 & =028 (=-12+15=3C MponkuaeMocTs Ha oBpyBaeMolt copote  Y{a-/), TennonoTepu Ha BeHTHRALMO Q, [Br] = 161
381 317 1208 1208 025 10 30 k=025 t=10C '/t T = 3,30
nr 1 381 317 1208 1208 636 0 0  Tensiosoit notok ssepx MporiuaemocTs Ha Heobpysaemoil a1, Tennonotepu wepes orpaxcaerws @, [Br] = 344
" CTOpOHE M/l -9 = 0,00
Mpotmuaemocts Ha ofaysaemoli copore  Yi(a- 1), Tennonotepy Ha BEHTWISMIO Q, [Br] = 165
[M /b N7 = 3,30 Nonpasouneiit koadibrumenT r=090 TNokasarens Kpuwepa D[Br/m*-K] =
Mpotinuaemocts Ha Heabaysaemolt Ya-n, Tennonotepw uepes orpaxenua  Q, [Br] = 603 Tennonotepu NpH €CTECTBEHHOM Q, ., [Br} =68 Jons Tenonorepn Ha sernauio @,/ Q, [Br] = 0,47
CTopose [M'/4 -T2 = 0,00 BEHTUAALMH )
Mlonpagodnbiit KosuuHenT r=090 Mokazatens Kpuuwepa D [Br/w- K] = Tennonotepu NpU MexaHW4ecKoik AQ, ,; [B1]= Obwwve Tensonotepu Q, [Br] = 505
Tennonotepu Npu ecTecTaeHHo Q, ;5 [Br] = 68 Lons Tenonoreps Ha ermunamo  Q,/Q, [Br] = 0,27 BEHTHIIALMH
silbddadid MuHWManbHble Tennonotepk G, .. [B1=1610 YnensHoie Tennonotepu q, [Br/m]=42,75
Tennonotepu npH MEXaHWYECKOM AG, . [BT]= Obugue Tennonotepm Q, [Br] = 768,4 Ha BEHTHNSLMIO
BEHTHAALMM ’
MurumanbHble Tennonovepu G, .. [B1] = 165 Ypencheie tennonotepw g, [Br/w] = 63,61

Ha BEHTHANALHIO




@2 Tnaea 9. Cucmembi 600sH020 OMONAEHUA

Hpu onpeneneHun TIOTHOCTM TEIUIOBOTO TOTOKA CHENYeT NPpUIEPXKUBATHCS
rpaHVYHbIX KpuBbix 15 K (g xpaesoit 30HB) v 9 K (quist 30HBI nipeOBIBAHMS)
fIpeeNTbHBIX 3HAYEHUIT IJTOTHOCTH TETHIOBOTO IMOTOKa B COOTBETCTBMM ¢ TpebOBa-
aMsiMu DIN 4725. TpenenbHbie 3Ha4eHUs! ONPEEIISIIOTCS [IPU MAKCUMAaIbHON TeM-
fiepatype MOBEPXHOCTU ¥ TEMIIEPATYPE B MOMEICHWM.

Ornpenenenme NIOTHOCTH TEIUIOBOIG IOTOKa JUIA KPAacBOW 30HbI g, , M 30HHI TIpe-
OBIBAHNA ¢, HEOOXOIMMO BHITIOJHATE TAK, YTOOH TETUIOBAsA MOIHOCTD, paBHast g - A,
IPUMEPHO COOTBETCTBOBAJA PACCYMTAHHON TEIUIOBOH MOLTHOCTH (), HO IIPU ITOM
npejenpHoe gonyctrumoe 3Haderune (100 wm 175 Br/M?) He DoImkHO OHITH IPEeBBILEHO.

Hocne onpenenenus ara yxiagku T (LLIY) onpemensiioT TeMilepatypHBIH HAToOp
TEIIOHOCUTEJIS:

In—1

it (9.40)
tO - tB

Aty =

3aBMCHMOCTD MEXAY TUIOTHOCTBIO TEIUIOBOTO MOTOKA, TeMIepatTypHBIM HATIOPOM
TETUTOHOCUTEIISE, 1IATOM YKJIAIKKA TPYOOIIPOBOIOB ¥ FEPMHUYECCKUM COTIPOTHBIICHUEM
HAIMOJILHOTO. ITOKPLITHS [FPENCTARIIEHa C IOMOMIGIO KPHBBIX MU3MEHEHHS MOUIHOCTH,
pUBeNeHHBIX Ha puc 9.18.

9.8.3.2. Onpedenenue pacuemnoii memnepamypel 6 NOOQIOUEU AHHUL
U nepenaca memnepamyp 6 Konmype

Pacuemuviti memnepamypruii HANOP MENIOHOCUMES

TemnieparypHeiit HaNop TETUIOHOCHTENS, PACCYMTAHHBIN JUIS TTOMEINCHUA ¢ MaKCU-
MaJIbHOM JUIOTHOCTBIO TEIUTOBOrO MOTOKA, ODO3HAYaeTcs KaK pacueTHBHIH TeMIepa-
TYPHBIH HArtOp TEIAOHBOCHTEHS Atry pacy V1 ABIISAETCS OCHOBOW IS NajibHEHILero pacuye-
Ta nepenana TeMIeparyp B KOHTYPE CMCTEMBI M paCyeTHOM TEMIIEPATYpPHI B Hoaaoniei

JIMHUH AL,
, pace”

1lepenad memnepamyp e xonmype

Ilepenan TeMIiepaTyp MEXIy TIONAIOIIEH M 0OpaTHOR THHKMEN o VI pacyeTa XUIoro
MIOMEIIICHHS YCTaHABIUBACTCSl PaBHBIM ¢ = 5 K. PacuerHBlii TeMIeparypHbIil Harmop
TETUIOHOCMTENS TPHU 3TOM MOXeT GbITh PABHBIM HpeieIbHOMY TEIUIOBOMY HATIOpY.

Pacuemnviii memnepaniyproiii nanop nodarowiedl aunun

):l)'[ﬂ ONPEACIICHUA paCcdC€THOrO TEMIICparTypHOIO Haropa TIO/IAfOHIel TMHUU At

MCIIOB3YIOT CEMyIomme hOpMYJIbL:
—mia o/ A <05, me o= 5 Kt

pacy

Atﬂ, pacy = AtT, pacy + (o /2: (941)
—ma o/ At > 0,5, e 6= 5 Kt
c o’
A =Bl 9 Ty ©.42)

T, pacs

Ilpyu 3TOM noMereHMe ¢ MAaKCMMAaJIBHOM IUTOTHOCTHIO TEIUIOBOTO MOTOKA OIlpe-
IeJisIeT pAaCcYETHbIE TEMIIEPATYPHBIE HATIOPHI TEIUIOHOCMTENA Af, W TONAIOEH /M-
HUM Afy  JUIS BCEX TOMKIIOYEHHBIX OTONMMTE/TbHBIX KOHTypOB CHCTEMBI HATIONTHHOTO
OTOIJIEHHS, KOTOpHIE MMEIOT OIMHAKOBYIO TEMIEpATYPY IMONAOLICH JIMHMM.

PacyeTHas TemriepaTypa nomarowwei TMHMHN orpenelnsercs 110 GopMyie:

3 = At + ¢ (9.43)

11, pacu 11, pacy I

Lu

9.8 Cucmembl HaQNOALHO20 OMONACHUS 2@

Jnst Beex OCTAIBHBIX (/-X) MOMEILEHMIT, KOTOphle MMEIOT OIMHAKOBYIO TeMItepary-
py MONAoLed TMHUK £, . COOTBETCTBYIOLUMIA reperiaj TeMIIePaTyp B KOHTYpe o, Ul
OmpeIeNieHIs MaGCOBom pacxolxa BOJHL PACCYUTHIBAECTCS CIEHYIOLUM 0Opa3oM:

-~ an4a o, / At < 0,5

Sh= Aty = Aty (9.44)
ns noMenenmii, temmepatypa B KOTOpLD( paBHa TeMIlepaType B pacueTHOM I10-
MeleHMH, NeHCTBYeT paBeHcTBO Al ;| = Af; . Jlist BCex OCTANBHBIX NMOMEINEHMA

pacyeT TPOM3BOJIUTCH B coome'rc"mnn C npeogf)as.osaﬂneM ypaBHeHHs 9.43:
—wwt o,/ At < 0,5

0, =3 Aty - J1+_““4 (A;HA o). (9.45)
) T.i

9.8.3.3. Onpedenenue pacxoda menioHocumens

Terrosass MOIHOCTE CUCTEMBI HATIONHHOTO OTOIUIEHWS ¢ YIeTOM HarpeBaroieil 1o-
BEPXHOCTH B KpacBOW 30HE M 30He HpebbiBaHus onpenessaercs no ¢hopMyaM:
— [JI9 KpaeBo# 30HbI:

Cunxr = Ap * %p (9-46)
— I 30HE IIpeObIBAHWS:
O e = A ° G (9.47)

Ecmu rerioBas MOIGHOCTh (), MEHbHIE, YeM pPacCuYcTHas TEIUIOBas MOILHOCTD
Oy TO B COOTBETCTBMHU € OCTABIHHMEH TennonorpebienueM 1O ypaBHeHHIO 9. 32
HeOOXOM¥MMO IPEeNYCMOTPETh HONORHITEHABHEE OTOITHTC/ILHEIEC HPROOpHL.

Hanpaeaennviii 6rnu3 npusedennviii menso6ot nomox

Ilpu onpenc/ieHiy pacxoia TSIDIOHOCHTENS JIS HOMEHICHUs WM OTOITHTEIBHOIO

KOHTYpa HEOOXOMHMO YIHTHIBATH HPHUBEACHHLIC TCILIOBLIC TIOTOKM ODEHX 30H, Kak

HAIIPAB/ICHHBIC BBEPX ~ Gyg yyp ¥ Gpp xp» TAK ¥ HANDABICHHBIC BHUS ~ oy np M Gypy xp-
VieiBHEI TeToBoit TIOTOK paccuuThIBaioT Ho (opMysie

| B, %
9eu, iip [ RBH don- Rm} e (9.48)
Wi
Ry -
9en.xp = (RBH +qu RBHJ ke (949)

PacueT BBIMONHAETCS UIA KOHCTPYKIIMM TIONa, WPEACTaBICHHOI Ha puc. 9.19.
3neck:
— R,, — YaCTMYHOE TEPMHYECKOE CONPOTHBICHWE KOHCTPYKLMM IIO7a MO Ha-

HPAaBJICHMIO BBEpX B HNOMEHICHHUC!

1 5,
RBB :;+ Rl nex T ﬂ-n: 5 (9-50)

1/o = 0,093 m?- K/BT;



@ Inaea 3. Pacuem mensonompebaenus 30anuti no DIN 4701
3.3. Ipumepwi pacuemos 7\3\)

Tabmuna 3.31. JlectHuna roasana

Tabmma 3.32. Kyxusa
Npoekt: 3aganue 3.3.2 O6osnauenve noMewgerus  [flata 08.2000
Homep nomewenns 03 Jlecthmua nogeana Mpoekr: 3aganve 3.3.2 Obosnavenwe nomewenus  flara 08.2000
H 1 Kyxusa
Temneparypa BHYTPEHHErO BO3fyXa tfCl=15 Nonpasouro koadvuwert H - H [Br-u-Na? /(K] = 0,12 oMep riometieni Y
" Temneparypa BHYTPEHHErO BO3MYXA t[C]=20 lNonpasourbiii koadbcpmiwert H - H [Br-u-Na”? /(MK = 0,72
Temneparypa HapywHoro Bo3fyxa ,1°C1=—-12  Kommecrso Brympennx fsepeii  n =3 o r— - »
Temneparypa Hapy»toro Bo3gyxa t [Cl=- ONMMECTBO BHYTPEHHUX pBepel  n =
Obuwan niowans orpaxgl. nosepxHocted A [W] = Boxcota Hap, nopepxHocToio 3w A [M] = =2,5 pa /'; o] o h"[] 0
Obiwas nnowaab orpaxl. NoBEPXHOCTENH = 1COTa Haf, MOBEPXHOCTHIO 38MMM M} =
NMnowags OcHoBaHHA Alw] =144  Nonpasouniit koacpepuert £ (A) £, , = 1,0 o
. Mrowags OCHOBAHMS A[M]=17096  Nonpasourbii kospmpment £ (A) ¢ ,= 1,0
Temneparypa oxp. npwiooro eoamyxa £ [°C] =6 Nonpasounblis koadbuumenT £ (N) =0 -
. Temneparypa okp. nputouoro sosfyxa £ [°C] = Monpasourbiit Koadhmimert £ (N) £M=O
Ofvem noMetueHs V [»] = 18,60 [MMonpasouniii koadibuupenT £ (A) =10 v il = 218 Ton A 0
Obvem nomeleHis =21, pagouHbii Koapxbmert £(A) £ , =1,
N3Burmoutibik 0BbeM BoITKKM AV[M/c)= Boapyxoobmen B1/M]=05 A"V /] - I;[AV 1= 05
E 266 i obvem c]= 34) MEH u] =0,
1 2 3 4 5 6 1 8 9 10 1 122 13 14 15 6 17 Habuitorsel oGvem sertmion ! s
1 2 3 4 5 6 17 8 9 10 1" 12 13 14 1 16 17
Pacuer nnowapei Tennonotepn Q, BoapyxonporuuaeMocTs
B Pacuet nnouiaped Tennonotepn Q, BosayxonporuuaemocTs
06 OP n b th A AZ A ke &M O n o | a a-1 a/n
3 3 E OB OP n b th A AZ A ke A Q o a a-1 a/n
Br M M 3 r B - ;
- - = M M M - - K Br - - — & — Br M M
v LU L e i S
BC 1 240 278 6,67 6,67 028 0 0 Crena, pasfensiowan 3paHHs; CMEXHOE 3
ROMELLEHHE € BHeWHUM otornenvem 15°C HO B 1 1,38 1,38 190 19 25 32 152 2 2 5,52 0,6 33 a
BL, 1 1,01 210 212 212 20 -5 -2 HC B 1 317 303 961 19 7,71 065 32 160
BC 1 310 278 862 212650 175 -5 ~57 HC C 251 303 1761 761 065 32 158
BL, 1 1,01 210 212 212 20 9 38 j BA 1 1,01 210 212 212 202 0 O
BC 1 240 278 667 212445 23 9§ 94 BC 347 303 961 212745 415 0 O
B, 1 1,01 210 2,12 22 20 9 38 BA 1 1,01 210 212 212 20 5 2
BC 1 310 278 862 212650 175 9 102 BC 1 251 303 761 212549 23 5 63
nm 1 240 310 744 144 028 12 25 £ =028 (=—12+15=3C nn 1 317 251 196 19 036 14 40 ¢t . =6°C, rennosoki noTok Bhu3
240 310 744 744 025 5 9 k=025 t=10C ‘1 nr 1 317 251 19 796 052 0 O Tennoso# NOTOK BBEPX
nr 1 240 310 744 144 036 0 O Tennosoi noToK eBEpX 7 MpotwyaemocTs Ha 0OflysaeMol Cropoke [}h:n(sa-l)AnaM)] 231 Tennonotepu Ha BEHTWIALAO Q [Br}=119
. /(H : =3,
Mpoyaemocts Ha obaysaemoit cropore Y (a-/) Tennonotepu Ha BEHTUASUMIO Q[B11=29 .
M/ f]'la”ﬁ] =0,00 | MNpormuaemocTs Ha HeobayBaeMoH %(30-(/}{ ] = 000 Tennonorepu uepes orpaxfenns @ [Br] = 595
% cTopote Y - =Y,
MpoHuuaemocts Ha HeoBryBaeMol lo-n, Tennonorepy vepes orpaxpenna @ [Br} = 229 4 [/ ;
€Topore M/ -Na)] = 0,00 Nonpagounbil KOHIHEHT r=1090 MNokazarens Kpuuwepa D[Br/M-K] =
Nonpasounbiii KO3hHLHEHT r=0,90 Mokasarens Kprwepa D [Br/w*K] = Tennonotepy npu eCTeCTBEHHO Q, i [BT]= 69 Llona Tennonoreps Ha sertwiamo  Q,/ @, [Br] = 0,2
Tennonotepk npH ecTecTBEHHON (,)B & [Br] = 0,00 Jlon TenonoTeps Ha BEHTWASLAO os /0, [Br] = 0,13 BEHTHNALHH
BEHTHARLMH ’ TennionoTepH MpH MeXaHWYECKOH AQ, , [BT1= Obue Tensonotepn Q,[Brl=714
BEHTHASALMM
Tennonorepk npk MeXaHWYECKOM AQ, . [Bil= Obupie Tennonorepu Q, [Br] = 258
BEHTHAALMH o " MunuMansHble Tennonotepk OB,W [Br}= 119 YpentHble tennonotepu g, [Br/mt]= 89,12
Ha BEHTHARUWIO
Munumanbhbie Tennonotepk qQ..Br1=29 YpencHeie Tennonotepu q, [Br/»]=3470
Ha BEHTHARLMIO '
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>R

BH

Puc. 9.19. CxeMaTuiecKoe H306paXeHHe KOHCTPYKIIMH TTOTOI0UHOIO TepeKpPhI-

T™H C
S

Tiep
/Znep
7

B
tBH

Ra, TIOK
R

CHCTEMOI HArOJIBHOIO OTOIIEHUS:

~ TOJIUMHA MEePeKPEITHS;

— TEIUIONPOBOIHOCTL TEPEKPHITHS;

— TEMIIEpATypa B IOMEILEHHH;

— TEMITEPaTYpa B HUKHEM TTIOMEIECHUN,

— TEPMUYECKOE CONPOTHUBIECHWE TIOKPHITUSE 110JA]

— TEPMHYECKOE CONPOTHBIIEHHE M30MSIMY;

— TePMUYECKOE CONPOTHBICHUE IOTONOYHOTO YIEPEKPHITHS,
~ TEPMUYECKOE CONPOTHRIICHHE THTYKATYPKY;

— COIPOTHB/IEHHE TEILIOOTAAYe ITOTONOK — BO3AYX

- RBB — HaCTHYHOC TECPMHUYCCKOE COIPOTUBIIEHME KOHCTPYKHHH TIOJa 10 Ha-
TIPABJICHUIO BHH3 B CMEXHOS MOMELIeHMe:

RBH = Rl,um + I{Il,nm' + Rl,w'ryx + Rcv.,no’r; (9'51)
R = 0,17 M? - K/Br.

o, YT

Pacxod menaonocumean

Pacxon TemoHocHTENS B OTONMTETBHOM KOHTYDC OIpPEHEeNnAtoT 1o (bOpMYHC

0)
Voxn :;n-n,po_.](:_ (9.52)
HpH 3TOM TEIUIOBYKD MOIIIHOCTH OIPpCOCHASIOT U3 YpaBHCHMA
O o = @+ a) - Ay (9.53)

Hpy obieM otonmTeslbHOM KOHTYpE IJisi KDAEBOH 30HBI M 30HBI IpeGbIBAHMUS
TeTUIOBast MOLIHOCTE

QHH. OKH = (qKP + qBH, KP) ’ AKP + (qﬂP + qBH, I‘IP) ’ AI‘IP' (954)
Hnst ofiuero ciy4as MONyYyaloT ypapHeHWe Ui ONpefeNeHHs pacxofid BOIbi ©
ydetoM Tpebosanuit DIN EN 1264 yacts 3:
_An-g ]+£_B_B_+ts_tBH
o-c "

VOKH -

Ry g Ry, (9.55)
¥+

e o A
A qKP+Ann rip- (9.56)

9.8. Cucmembvr HanonvHoeo omonieHus 2\)

9.8.3.4. Onpedenerue nomepp daenenus

OcCHOBOI 111 pacyeTta MOTepb JaBIeHUA ABASETCA ITUHA Tpyborposona. Ona or-
peieiaeTca HCXOAS U3 TUIOIAIW ITOMELEHIS MM OTOTTUTEIBHOTO KOHTYpa U 1Hara
yxiaanku. Ilpy 3ToM MakcuMMalbHBle TOTEpU [aBjieHMst HE IODKHBL IIPeBblLATH
30 xITa.

YrpomienHo amMHA TPyGONPOBONA JUTA OTOIMUTEBHONO KOHTYDPa Ofpelesisiercs
ciemyonmM obpaszoM:

LOKH = Ly, + LKF fml; 9.57)
LHP/KP = Lo. neKe AHP/KP M, (9.58)
Lﬂ, opKe YT m/m2. {9.59)

Ilpu onpenenenuy obiieli JUIMHE TPYGOIPOBONA HEOGXOMMO YIUTHIBATD [UTHHY
TPYOOIPOBOIOB, HEOOXOMMMBIX JUTS IIPHCOEAMHEHNS OTOIHTEBHOTO KOHTYpa K 06-
el CMCTeMe pachpejie/ieHus.

[lotepu namieHus ONpENENSIOTCS TI0 COOTBETCTBYIOLIMM JAHHBIM, YKA3aHHBIM
U3TOTOBHTENEM B IOKyMEHTAlMK (Harpumep, mo puc. 9.20 [9.3]).

Tpemsapurentias HacTpoiiKa BEHTHISI-TEPMOCTATA WiH PETYIMPOBOYHOTO BEH~
TWIS MPOM3IBOLMTCS B COOTBETCTBHY CO CIIOCOBOM MX YCTAHOBKHM B OTOTIMTEBHOM
fipubope.

£ 78910

5
4

?&:%\\\\\\\\m\\m\\}m /

Pacxog Tennonocurena, n/4
.g £

4 TMorepu paenetms Ap{idia)

28 S s 5

¥ ¥ T B T T T L L T l,"‘ T T ' L T T ,
4 56 78910 20 30 4050 6070 100 140 -200 300 400 600
B0 120 160 500

n
w A

Jnuna Tpy6 0TONUTEALHOrO KOHTYPA, M

Puc. 9.20. Iotepyn napneHus: cucteMHas orormrentHas Tpyba Roth-PEX / co-
emnauTenbHag Tpyba Roth-Alu-Laserpex 17.mM [9.3]



@ Inasa 3. Pacuem menaonompetnenus 30anuii no DIN 4701

Tagmmmua 3.33. Bxon

TpoexT: 3aganme 3.3.2 O6osHaverHe noMeweHus
Homep nomewenns 2 Bxop,

Jara 08.2000

Temneparypa BHyTpeHHero sosfyxa t[°C}=15 Nonpasouretin koadubuumest H - H [Br-u-Tla?/p-K)] = 0,72

Temneparypa HapyxHOTO BO3AYXa t[Cl=-12 Kommectso BryTpeHHux psepedt n=3

Obuias nnowanb orpaxa. nosepxroctell A [M] = Boicora Hag nosepiocsio sewm  h [M] = 0

Mnowant ocrosakma Al = 4,6 Monpasourbiit koathdwupenT £ (A) £..=10

Temnepatypa oxp. npuTouroro eoagyxa ¢ [°C] = Monpasouribii koadxbmument £ (N) £,,=0

Obvem noMetieHms V [w]= 12,66 Monpasounbiii Koadduument £ (A) £,=10

Wabbimounbii ofbeM BoITAHIH AVi/c) = Boanyxoobmen Bli/ul =05

1 2 3 4 5 6 7 8 9 10 "o 12 13 14 15 16 17

Pacuer nnowape Tennonotepu @, BoagyxonpoHuuaemocts
Ob OP n b th A AZ A k., At Q n.n | a a-1  a/n
Br "y W

s S T

HL B 1 1,00 210 212 212 380 27 218 2 2 6210 622 a

HC B 1 1475 303 447 212 235 065 21 4

BA 1 1,01 210 212 212 200 -5 -21

BC 1 1955 3,03 592 212 380 240 -5 -—46 Bwuouas Tonupmy cienbt 115 mm

BC 1 1,51 303 458 458 240 -5 -55 [pimosas TpyBa He yumTbiBaetcs

BA 1 1,01 210 212 212 200 0 0

BC 1 31 303 939 212727 175 O 0 Lbivosas Tpyba He yunTbiBaeTcR

BA 1 1,01 210 212 242 200 -5 -2

BC 1251 303 761 212549 230 -5 -—63

nn 1 251 159 399 399 035 9 3 Briouas TonumHy crenbr 115 MM
TennoBoit NOTOK BHK3

m 1 0,67 1,625 1,09 109 035 9 3 Bxouas TonumHy crenp 115 mm
Tennoeo# nOTOK BHU3

ot 1 251 1,95 489 489 050 -5 —12 Tennosoii noToK BHUZ

T 1 0,67 1,625 1,09 1,09 050 -5 -3  Tennosoi notok BHH3

TpokuuaemocTs Ha ofgysaemon cropore  Y(a-/) Tennonoteps Ha BEHTWIALHIO Q,[Br] = 109

[/ T = 6,22

Mpotiuaemocts Ha HeoBayBaeMo e, Tenonorepu uepes orpawgienms @, [Br] = 54

cropore M/t N7 = 0,00

Nonpasoutbii kKo3bHUMEHT r=0,90 MNokasareny Kpunwepa D [Br/m:-K] =

Tennonotepy npy eCTecTBEHHON Q, o [Br] =109

Jlona tennonoreps Ha sentunamo  Q,/ Q. [Br] = 2,02

BEHTHARLMH
Tennonotepk npH MeXaHUuECKOM AQ, ,; [Brl= Obupe Tennonotepw Q, [Br] = 163
BEHTHASILMM )

MunuManshble tennonorepu Q... [Bij=58 Ypenbtble Tennonotepw g, [Br/m7 = 3540

Ha BEHTHIALAIO

b

ety

Tabmuma 3.34. Tyaner

3.3. Hpumepui pacuemos 7\5\)

Npoekr: 3aganne 3.3.2 O6o3Haverne NOMeLLeHHn
Homep nomewenun 3 Tyaner

Jara 08.2000

Temneparypa BHYTPEHHErO BO3AYXa ¢t [°C1=20

Monpasoubiti Koadpmymert H - H [Br-u-T?/(M-K)} = 0,12

Temneparypa HapyHOTO BO3yXa tC]=-12

KommiecTso BHYTPEHHIX fsepei n= 1

Obuwan nrowans orpaxql. nosepxrocteft A, [W] =

Buicota Han nosepxHOCToI0 3 B [M] = 0

Mnowaab ocHoBakua A[M] =278  lonpasoubiit koschdmupenT £ (A) £,a=10
Temneparypa oxp. nputouHoro sosyxa £ [°C] = TNonpasoutbii koapmpent £(N) ¢, =0

O6vem noMeLyeHms V. [M]=17,64 Fonpasourbiii kaadhuupent & (A) £,=10
Waborrounbid obbem somsxm AVIM/c] = Bosayxoobmen pli/ul=05

1t 2 3 4 5 6 17 8 § 10 " 12 13 14 15 16 17

Pacuer nnowagen

Tennonorepu Q, Boapyxonporuuaemocrs

Ob OP n b th A AZ A ke, At Q n n | a a-/  a/n
Br Ty W

- - - M w M = M ;2—1( K Br - - v se®

HO B 1 050 1,00 0,50 65 250 32 4 2 2 3 06 1,8 a

HC B 1 151 303 458 050 408 065 32 85

BA 1 1,01 210 212 212 200 5 21

BC 1 1,84 303 558 21234 240 § 4

BC 1 1,51 303 458 458 240 5 55 Bbimosas Tpyba He yuuTbigaeTCH

BC 1 251 303 761 761 028 5 11

mn 1 1,51 1,84 278 278 036 14 14  Tennoso# noroK BHM3

nr 1 191 184 278 218 052 0 O

MponugemocTs Ha obysaemon cropore  Ya-1), TennonoTepH Ha BEHTHAALMIO Q, [Br] = 42
M/l -Na¥3) = 1,80

Mponmaemocts Ha HeoOaysaemon Yla-n, Tennonorep uepes orpaxaenns @, [Br] = 267

CTopoHe [/ -Na)] = 0,00

Monpasounbili Ko3thbHumHeHT r=090 TNokazarens Kpuwepa D[Br/m:-K] =

Tennonoreph Npk eCTeCTBEHHON Q, ¢ [Br] =37 Bona rennonoreps Ha seruaymo  Q,/Q, [Br] = 0,16

BEHTHIIALMH

Tennonotepy Npx MEXaHWIECKON AQ, ,; [B1]= Obume TennonotepH Q, [B] = 309

BEHTUITALMH

MuHrMansHble Tennonorepw Q.. [Brl=42 Ynensrble Tennonotepu g, [Br/m] = 11115

Ha BEHTHARLAIO
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9.9. 3ddexkT camoperynupoBaHusi CUCTEMbI
HaMoNbHOro OTONJIEHUNA

MakcumManbHasg TeMrieparypa TOBepXHOCTH TIONa B 30He rpebuiBaHus, paBHas 29°C,
KaK TIpaBWIO, IOCTUTAETCs TOMBKO IMPH HOPMUpYEMOil (pacdeTHOI) TeMreparype Ha-
PYXHOrO BO3yXa. DT0 03HAYAET, YTO MPYU IOBBILCHUH TEMTICpaTyphl HApyXHOTO BO3-
IyXa TeMIepaTypa TOBEPXHOCTY NOJIa YMEHBILAeTCs, TAK KAaK HeOOXOMUMas TeruioBast
MOLIHOCTL B COOTBETCTBHE € TEMITEPATYpOit TONAoLeil JIMHUM CTAHOBUTCS MEHEBLIE.

Taomuna 9.13. YMeHblUEHUE TEMIEPATYPH NOBEPXHOCTH MONa

t,°C -15 —10 -5 0 5 10 15
°C 29 21,7 26,4 25,1 23,9 22,6 21,3
W3 ypaphenus 9.30

nos!

qr o (tmys - ts)’
rre o = 11 Br/M?+ K, crnenyer, 4yto st obecneyeHUs TEIUIONMOTPEOICHUS IIPH ITOBHI-
HICHUU TeMIIepaTyphbl HAPYKHOIO BO3NyXa HEOOXONMMO YMEHBIIEHWE TUIOTHOCTH Terl-
JIOBOIO IIOTOKA.
Ecmi y9uTeIBaTH YMEHBIIEHME [UIOTHOCTH TEIIOBOTO IMOTOKA, TO TIONYYaroTCst
6oJiee HM3KHKE 3HAYEHUST TEMITEpaTyphl MOBEPXHOCTH:

t_=29°C (At= 9 K); g ~ 100 Br/m?

t = 25°C (At= 5 K); g = 50 Br/m? [OMa € HU3KUM 3HepronoTpebneruem
{Mpeanucanre no Tennosawmre ot 1995 r.)

t = 23°C (At= 3 K); g = 30 Br/m? LOMa C HU3KMM 3HepronoTpebnervem
(Npearucanue no akoHomuu sxeprum 2000 r.)

Dppexm camopezyauposanusn

Takoe xe yMeHBUIEHHE TUIOTHOCTH TEIUIOBOTO HOTOKA TIPOMCXOIMT B TOM CHyYae, Korna
TEMIIEpaTypa B MOMEIMICHUH YBETMYMBAETCS, HallPHMED, 33 CYET MOCTYIUIEHHSI BHELIHei
TEIIOTH, M Pa3HOCTh TEMTIEPATYD BO3AYXA M IOBEPXHOCTH FIOJIAa CTAHOBUTCS BCE MEHBIIIE.
1ot 3¢dexT 0603HAYACTCH KaK 3DheKT caMOperyMpoOBaHHa CHCTEM HAIOIBHOIO OTO~
TUIEHHSA, TaK KK ¢ YMEHBIIEHMEM Pa3HOCTH TEMIIEpaTyp B NOMELEHHE TepefaeTcs MeHb-
1ee KOJTH4ecTBo TeruioThl. [Ipr 3T0M TOBBILIEHVe BHYTPEHHEH TeMIteparyphl Bcero Ha 1
K pmaer crienyrotiiee yMeHbIIEHHE TEIUIOBOM MOLIHOCTH:

— i oronuTenbHoro npubopa, Ar = 42,5 K — nipumepho 2,5%;

— IJIT HAMMONIBHOTO ororieHus, Af= 9 K — mipuMepHo 11%;

— ISl HAITOJIBHOIO OTOIDEeHMs, Af = 5 K — mpumepHo 20% (IoMa ¢ HM3-

KUM 3HEPronotpebneHneM).

9.10. NMpumep pacuyera CUCTEeMb! HaroONLHOro OTOMNJ/IEHUs

9.10.1. Ilocmanoexa 3ada4u

BrlrmonHEMTS pacyeT cUCTeMbl HAIlOJILHOFO OTOTUIEHMS JUIS XWJIOTO JHOMa, MpeliCTaB-
JieHHOro B 3amauuu 3.3.2.

Hnst nepBoro sraxa HeoOXONMMO pPacCUMTATh CUCTEMY HATOIbHOTO OTOILIEHHS
€O CMELIAHHBIM KOHTYpOM. J1is pacyeTa UCIONb30BaTh CUCTEMY HAIOIBHOINO OTOILTe-
HMs Rothaflex, 17 MM, niponseoactea pupmel Roth. PasnencHue oTONMTENBEHBIX KOH-~
TYPOB IPOM3BOIHTCS B COOTBETCTBMM C JeNeHueM Ha momMewicHus. Kpaesble 30HBI
IIOJDKHBI YMETh MAKCHUMAJIBHYIO IIIMPUHY He Gonee 1 M.

9.10. [lpumep pactema cucmembl HANOALHOZO OMONAEHUS 2@

9.10.2. Pacuem

HeobxoinMoe TemionoTpebienye onpenesior o ypasHenuio 9.36. Ilpu sTom 1u10-
1ank 10J1a Ha TIEpBOM 3TaXe, FpaHuJallast ¢ 1orpeboM, B COOTBETCTBUU C ypaBHEHM-
eM 9.37 He yIMTHIBAETCSI.

3Hayenue n106aBoYHOTO Ko3hdUimeHTa x Ut CMCTEMbl HANOJIBHOTO OTOIUICHUS!
OOBIMHO NPMHUMAIOT PaBHEIM HYJIO, TaK KaK B 3TOH CHCTEMe BOZMOXHO YBelTMYeHHE
TEIUIOBOM MOIIHOCTH MOCPECTBOM YBEJIMYEHMS TEMIIEPATypEl TeIUIOHOCHUTEN. Pesyib-
TAThI PACYETOB TS IOMEILCHHH Ha TIepBOM 3Taxe M3 pasiena 3.3.2 ceeneHbl B Tad. 9.14.

Ta6ymma 9.14. PesynbraThl TeNoBOTO pacyera

MNMomeuteHne Mnowanab Tennonor- Boiyer @, Mcnpasnennoe [norHocts
Harpeeaemol peGnenne Q, Br TENAOHOT- TennoBoro
nosepxHocty Br pebnenne Q], notoka g,
noma A, m* Br Br/m?
Munas komHara 24,38 1588 0 1588 65,14
Cronosas 7,61 497 37 460 60,45
Kyxnsi 7,96 714 40 674 84,67
Tyaner 2,78 309 14 295 106,12

+ JlecTHMOa, NOABATBLHBIA 3TaX ¥ BXOJ — HE JOJKHBI YYMTHLIBATHCS.
W3 1abn. 9.14 crenyer, YTO IUIOTHOCTh TEIUIOBOrO TOTOKA MMEET MaKCUMAaJIbHOE
3HaYeHWe U MOMEINeHHs [IONTOBPEMEHHOIO TIpeOhBaHMsa — B XWIOW KOMHAare:
q = 65,14 Br/v?. 510 noMelueHue TPUHUMAIOT 33 OCHOBY AJB1 HOCICAYIOUMY PacyeToB.

9.10.2.1. XKusas xomuama

lenenue Ha 30mHbI

Ilepes OKHOM Ha 3amail HeOOXOMMMO IIPEIyCMOTPET: KpaeByio 30HY IIMpHUHON 1 M.
O6e 30HBI TIPH [IEPBOM pacyeTe HCOOXOMMMO PACCMATPUBATH KAK OOMH OTONMTEINb-
HBI KOHTYp. IIpM 3TOM royyaercsl clefylomee MeRCHIE Ha 30HbL

— KpaeBast 30Ha:

A,=64 - 1,0=064m%

~ UIS 30HBI MpeGLIBaHMA:

Ay, =24,38 — 6,4 = 17,98 M%

TIOTHOCTE TEIUIOBOYO TIOTOKA OIPeRenseTcs Ifo nuarpamme (puc. 9. 18) mig
nokpertust mona ¢ R = 0,1 Mm? - K/Br.

Pacyer HAYMHAIOT ¢ KpaeBoi 30HBL, IIPH 3TOM 3HAYEHHE ¢y, MOXHO BRIOpATh JIHOOBIM
B nipenenax go 170 Br/m2. Tpu 85 Bi/m? rio Juarpamme, TIPEACTABIeHHO Ha pyc. 9.18:

Ggp = 85 Br/m? AL, =25K 7 (war yxoagkmn) = 150 Mm.
JLnsi 30HBI IPEOHBaHNA gy,

~qup- A,
- =Q—”—§-z—’;——”; (9.60)
_ 1588-85-64 .
v =""1798
Gyp = 38 Br/M’ At = 25K T (war yknanku) = 350 mMuM.

IMepenan Temmeparyp B koutype B coorercTeui ¢ DIN EN 1264 st pacyerHo-
ro nomenierus ¢ = 5 K.
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Tabmma 3.35. JlectHuna Broporo staxa

TMpoexr: 3aganmne 3.3.2 O6oanavenne nomeweHus
Homep nomewenns 4  JlecThuua BTOpOro ataxa

[Jlara 08.2000

Temneparypa BHyTpeHHero Boayxa (=15 Monpasoureit Koahdwawent H - H [Br-u N3 /(M K)} = 0,72

Temneparypa Hapy#Horo eoanyxa t[°C]=-12  Kommectso BryTpeHHiix pepeit n=2

O6uwas nowagb orpax. nosepxrocreil A M= Borcora Hag, nosepxtocTbio 3emm M) = 0

MNnowage ocHoBaHWA AW =144  DNonpasousbiii KoaHument £ (A) En= 1,0

Temneparypa okp. nputoutoro sosgyxa £ [°C] = 15,00  Tonpasoubii koadxbmument £ (N) £x=0

Ofivem nomeweHns V. [M] = 20,46 Monpasourbiii koxpehrupenT ¢ (A) £,=10

Mabbitounbiit 0BbeM BLITAXKM AV /] = Boagyxoobmen Bl1/4] =05

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17
Pacuer nnowaneh Tennonotepn @, Bospyxonpowuuaemocts

06 OP n b th A AZ A ke &M Q n o a a-1  a/n
Br k] 3

- - - M ™ M - M T K Br - - “.: P qJnF

BC 1 240 303 71,27 7121 028 0 O

B 1 1,01 210 212 212 200 -5 -2

BC 1 310 303 939 212727 115 -5 -4

BC 1240 303 7,27 121 236 -5 -84

B 1 101 210 212 212 20 ¢ O

BC 1 310 303 939 212721 115 ¢ O

nn 1 240 310 744 744 036 0 0 Tennoso#i noTOK BEEPX

) 1 2,40 310 744 744 052 0 0 Tennoeol noToK BBEPX

TpotMuaemocts Ha obfiysaemod cropore Y (a-/)

i/l -] = 0,00

TennonoTepn Ha BEHTWIALAIO QBr]=¢0

Mpotuuaemocts Ha HeoBysaemon Yla-,

Tennonorepu uepes orpaxerus @, [Br] = —168

CTOpOHE M/ -1 = 0,00

Monpasoutbiit Ko3ghbHLMeHT r=0,9 MNokazatens Kpuwepa D[Br/m- K] =
Tennonotepk NpH eCTECTBEHHON Q,  [Br]1=00 Dlons rennonoteps Ha sentunamo  Q./ Q, [Br] = 0,00
BEHTHAAUWK

Tennonotepy npy MexaHWECKOW AQ, ¢ [BT]= Obwme rennonotepu Q, [Br] = —168

BEHTHAALKH

MuHimMansHbie TennonoTepH
Ha BEHTHNALKIO

Q.. [Brl1=00

YpensHbie Tennonorepw q, [Br/w] =264

g ks

S

Tabmna 3.36. Cronosas

3.3. Ilpumepvi pacuemos 7\1)

Mpoekr: 3apanve 3.3.2 O6oanauerne nometuerus
Homep nomewennn 5  Cronosan

Dara 08.2000

TeMnepaTypa BHYTPEHHErO BO3MYXa t{Cl=20

Tonpasounbii koapdmument H - H [Brou-Na”/(w-K]] = 0,72

TemnepaTypa Hapy#HOro BO3fYXa t[Cl=-12

Kommsecteo eryrpesikix ppepet = 1

Obwas nowags orpaxg,. nosepxroctel A, (W] =

BeiooTa Han novepxHocTHo 3w fi[M] = 0

Mnowaap OCHOBaHWA Alwl] = 1,61 Tonpasodrbii koschprupent £(A) £, = 1,0
Temneparypa okp. nputouHoro Bo3gyxa £ [°Cl = Nonpasourbiit koadxpuusent £(N) &, =0

Obvem nomewetus V. [M7]=20,92 Tonpasounbiii KoApAMUHeT W ¢g,=10
Wabbimoukbid 0BbeM BbITKKH AV[W/d= Boaayxoobmen B1/mM]=05

1 2 3 4 § 6 17 8 g 10 1M1 12 13 1 15 16 17

Pacuer nnowages

Tennonotepn Q, BosgyxonpouuaemocTs

Ob OP n b th A AZ A ke M Q non | a a-1  a/n
Br W W

- - - M M - M VK K B - = I

HO C 1 1,38 1,38 190 190 250 32 152 2 2 5506 331 a

HC C 1 240 303 7271 19 537 065 32 112

Bl 1 1,01 210 212 212 202 0 O

BC 317 303 961 212749 175 0 O

BC 1t 240 303 1,27 121 230 5 84

BA 1 200 210 420 420 200 0 O

BC 1 317 303 961 420541 115 0 O

nn 1 240 317 1,61 761 035 W4 37 b = 6°C, rennoBo# NOTOK BHU3

ar 1 240 200 480 480 050 —4 —10 TennoBof NOTOK BHK3

nr 1 240 117 281 281 052 5 1 Bxmouan TosluHy creHb 115 MM

TennosoM NOTOK BBEPX
MporniaemocTs Ha obaysaemoi cropore  J(a-/) Tennonotepy Ha BEHTWISHIMIO Q,[Br] = 114
v/t T2 = 3,31

MpotviyaemocTs Ha Heob/lyBaeMoN Yle-n, Teronotepu uepes orpaxgennn @ [Br] = 383

CcropoHe M/l - M%) = 0,00

TMonpasoutbitt Ko3hhHyMEHT r=0,90 Mokazarens Kpuiepa D [Br/m*-K] =

Tennonotepy Npu ecTecTBEHHOMN G, [BTI= 69 Jlons Tennonoreps Ha sertwnapwo @, /0, [Br] = 0,30

BEHTUAALUY

Tennonovepu npy MEXaHH4ECKOH AQ, s [BT]= Ofwwe Tennonotepk Q, [Br] = 497

BEHTUAALWM

MuHuManbHbiE TENNIONOTEPH
Ha BEHTUARLAKIO

Q.. [Brl = 114

YaensHbie Tennonotepy g, [Br/m]=6521
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Tennosas MOwHOCHb CUCHEMbL HANOABHO20 OMONAEHU
(1o ypapHenusM 9.46 u 9.47):
Qe = Agp * G = 58 + 17,98 = 1043 Br;
Qm’ w = Ap G = 85 - 6,4 =544 Br;
O = Qun e + Op o = 1043 + 544 =1587 Br.
Pasnoctbio o Q) = 1588, pasroii 1 Br, MoxHo npeHebpeus. ClienoBaTenbHO,
HEOOXOMUMOCTY B JIOMOMHUTEIBHOM OTOIUIEHMU HeT.
Pacuemnas memnepamypa nodaroweli aunuu

PacuerHblil TeMIiepaTypHbBI HaNOp MONAIOIIEH JIMHMM ONpeNe/sioT HO ypaBHe-
Mo 9.41:

Atﬂ, pacy = AtT

e FO/2=25425=27,5K;
PacyeTHYIO TEMIIEpaTypy MONAIONIEH JIMHUM OIpeleiTiOT 10 ypaBHEHMIO 9.43:
= Aty .+ 1=27,5+20 = 47,5°C.

tI], pacy 1, pacy

TL10THOCTH TEIUIOBOIO IOTOKA. HATIPABICHHOIO BHU3, PACCYUTHIBAIOT 110 YPaB-
HepmaM 9.48—9.51:

t —1,
Ry el ]“Inp-
Ry qup- Ry

RBB L, ~Igy J
ey, xp 2[ + *Gxp-
Ry Gyp - Roy

RBB — HaCTH4YHOE TEPMHNYECKOE CONPOTHBICHUE KOHCTPYKIIMM TOJia 110 Hallpas-
JICHMIO BBEPX B IOMEUICHHE!

en, v :(

R, =—L];+R +2i=0,093+0,1+%:0,235 - K/Br.

2, TIOK
ep >

R, — 4acTH4YHOE TepMUYECKOe CONPOTHBICHWE KOHCTPYKIMM I10J1a TI0 Hampas-

JCHWIO BHU3 B TIONBAJIHHOE ITOMELECHHUE!
= = = 2.

Ry =R T Roe T R e ¥ R = 2,28 + 0,071 + 0,17 = 2,521 m? - K/Br.

3HavyeHue Kos3dgunmeHTa x 6bUI0 BHOPaHO PABHBIM HYJIIO M MAJIOBEPOSITHO, 4TO
TIOMEIEHUA [UIS AOMallHed paboThl U MacTepCKOM MMEIOT CIUIOLIHOE OTOIUIEHME.
CrenoBatenbHO, Ui TAKHX MOMEIHEHMIT MOXHO TPWHSATH TMOHIDKEHHEIH pexuM pa-
Gorbl cucTeM oTorUieHus. M3 storo crenyer, uro f,, = 15°C:

0,235 20-15

Db, -1 ) se 739 By,
2521 +58-2,521) 38=7.39 Br/m

9en,np :(

0,235 20-15 )

=)y 220 1.85=991 BrymA

2521 85~2,521J 991 B/

O0611ast TeIUIOBas MOHIHOCTb B COOTBETCTBMM C ypaBHeHMeM 9.54 cocTapisier
Onn ok = (58 +7,39) - 17,98 + (85 + 9,91) - 6,4 = 1783,1 Br.

MaccoBrlit pacxon TETIOHOCHTEI:

9en, xp :(

LA Y
51,163
" ITo ypasHenmio 9.17:
0 17831
- 3600 =M _ 3600 =307 k.
M= AL 418685 07 kr/u

BB i

9.10. Ilpumep pacyema cucmemb: HGHOAbHO20 OMONAEHUS 20\9)

Tlomepu daenenus 0aa 0OHO20 OMORUMEALHOZ0 KOHMYPa

IIpu onpeneneHy noteps JABIEHUA HeoOXOAUMO PACCHUTATE JUTMHY OTOIHATENHHOIO
KOHTYPa B COOTBETCTBHMU ¢ YpaBHEHMIMH 9.57-9.59:
Ly e = 1/T=1/0,3 = 3,33 M/M;

Ly, =1L o Ay =333 - 17,98 =59,93 »;
L, = 1/T=1/0,15 = 6,67 M/M%;
L=L, " A,=667 - 6,4=4267w;

Loy = Ly + L, = 59,93 + 42,67 = 102,6 M.

C nomomso puc. 9.19 [9.3] MOXHO YCTaHOBHTE, YTO 3HAYEHHUE [OTEPD [ABIEHIS
npuMepHo pasHo 28 klla. OTa BeNMYMHA AUIL HEMHOTO MEHbBLIE PEKOMEHIYEMOro
MaKCHMAaJIbHOTO 3HAYEHUS NIOTEPhb JABJICHHUS [T ONHOIO OTOIMUTEIBHOIO KOHTYpa.

Tlomepu dasnenia 0ns 0gyx omonumMensHbIx KOHMYpos
Tlpu pasmeneHuM Ha ABa OTOITHTE/ILHEIX KOHTYpa (OIHOTO — [ 30HBI NIPeOLIBAHUS,
BTOPOI'0O — JiJIs KpaeBOW 30HEI) 3HAYEHUE MTOTEPE JaRICHUS TONYUNTCS HAMHOTO HITKE.
3TO CyIECTBEHHO TOBIMAET HA HEOOXOMUMOe JaBICHUE Hacoca.

Ecrmu BpIGparh 3TOT BapMaHT, TO 3HAYEHMHA PacXOfa TEIUIOHOCHTENA M TOTEpD
IABIECHUS M3MEHATCS CIEAYIOLHM 06pa3oM:

O, ok, e = (58 + 7,39) - 17,98 = 1175,7 Br;
Onn ok, ke = (85 +9,91) + 6,4 = 607.4 Br;

1757 _, .
My, = 51163 =202,2 xr/9;

6074 "
Myp ——m -—104,5 KF}&I.

s 3oHb nipebbiBanns pu L, = 59,93 M 3HaveHMe 1OTEPh AABICHHS COCTaBUT
Ap = 8 klla, a misa Kpaesoit 30Hb! ipu L, = 42,67 M Ap = 1,6 kI1a.

JlaHHBIe pacyeThl IUId caMoro HeGHAaronpusSTHOTO, IIOMEICHNS (KIias KOMHATA
€ MaKCUMAIbHBIM 3HaYeHHEeM ¢, ) SIBIAIOTCS OCHOBOM VIS OTIpefie/ieHus Tieperana
TeMIIepaTyp B KOHTYpe IS NOCHeqyIOHHX MOMEIHEHH,

9.10.2.2. Cmonoeas

Tak Kak B CTONOBOY He MPEAYCMOTPEHA KpaeBas 30HAa, TO THIOTHOCTh TEILIOBOTO Io-
TOKA g, NPUOIIN3UTENILHO paBHa pacYeTHOM IUIOTHOCTH TEIUIOBOIO ITOTOKA:
g = 61 Br/M%
[To muarpamme 9.18
At =25K 7 (uar yxmanku) = 30 oM;
Hepenaz TeMrepaTyp B KOHTYDe B COOTBETCTBHY ¢ ypaBHeHMeM 9.44:
i o, / At < 0,5:

O; .
7=Atum _AtT,i’
Atﬂ, pacy = tl'[, pacy - tn = 47’5 - 20 = 27’5 K:

cg=2"275-25=5K
Tposepka:
5/25 = 0,20 < 0,5 > ycoBME BHITIOJHSETCS.

Ilanee pacyer ITPOM3BOAMTCS AHATOTHYHO PACYeTy IUTH XKHJI0i KOMHAThL. Pesyiib-
TaTsl MOKasaHel B 140, 9.15.

8—3%902
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Tabmmna 3.37. Xunas xoMHata

MNpoexr: 3apanme 3.3.2 OboaHauenne noMewieHHs
Homep nomewenns 6  Xunaa komuara

[Lara 08.2000

Temnepatypa BHyTpeHtero Bo3fyxa L[Cl=20

TMonpasourbili kosmument H  H [Br-u-Ma? /sd-K)] = 0,72

Temnepatypa HapywHoro soagyxa t[C=-12

KonuuecTBo BHYTPEHHHX aBepedt n=1

Obuian nnowans orpaa. nosepxHocteit A, [M]=

Boicora Hap, nosepxHoCToio 3eMm A {m] = 0

Nnowage ocHosarus AlM]=2438 Nonpasoubit koadirument £ (A) &= 10
Temneparypa oxp. nputouroro soagy@ ¢ [°C] = Fonpasourstit koaddmument £ (N) £4=0
Obvem nometiierus V [M7= 167,06 Nonpasoubiii koadument £ (A) £,=10
W3Bbmoumbiit 0bbem BbITMIGM AN/} = Boagyxoofmen /=05
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17
Pacuer nnowapeit Tennonorepu O,  Bosuyxonpormyaemocts
OB OP n b th A AZ A kk At Q n o | a a-1  a/n
- = - M M M - M '*2BT"‘ K Br - = ‘L -—Mi" -
WK VRN S
HO 3 1 35 168 588 588 25 32 410 2 3 12 06 122 a
HOL 3 1 101 210 212 212 25 32 10 2 2 6210 622 a
HC 3 1t 640 303 1939 80 11,39 065 32 237
HC 3 1 381 303 1154 11,54 065 32 240
BA 1 1,01 210 212 212 200 5 2%
BC 1323 303 979 212767 175 5 67  Bwuouas Tonumry crensi 130 mm
BA 1 200 210 420 420 200 0 0
BC 1 317 303 961 420541 175 0 O
BC 1 381 303 1154 11,54 028 5 16 CmexHoe NomeuieHHe ¢ BHELHHM .
oTOnNEHHEM S

1 6,40 381 2438 2438 036 0 0 Tennosok notox saepx )

nr 1 6,40 3,81 2438 2438 052 0 0 Tennosoi NOTOK BBEPX b

Mposmuaemocts Ha obyBasmoli cropore Y {a-/) TennonoTepy Ha BEHTUARMO Q, {B7] = 366

M/t T = 13,44
MpormyaemocTs Ha HeoBayBaeMON Je-h, Tennonotepn uepes orpaxgennss @, [Br} = 1222 *
cropore [/t - )] = 0,00 2
Monpasoukbil KO3 HUHeHT r=10,70 Mokazarens Kpuwepa D[Br/m>-K] =

Tennonorepn npu ecrecTeeHHoMH
BEHTHAIALMH

Q, ¢ [BT] = 217

Jllons vennonoteps Ha sesmunsumo  Q,/Q, [B1] = 0,30

TennonoTepu ApH MexaHUYeCKoil

AQ, \ [Br) =
BEHTHASALMK

Obuiue Tennonotepw Q, [Br] = 1588

Mutmnmanstble Tennonotepw

Q, ., [Br] = 366
Ha BEHTHASLMIO )

YpenbHbie Tennonotepu g, [Br/m?] = 65,12 ]

Ta6mmma 3.38. Jerckasn koMHara |

3.3. Ilpumepvr pacuemoe 7\3)

NpoexT: sananve 3.3.2 O6o3nauenHe NOMELLEHHS
Homep nomewenma 101 Jlerckan komuara 1

Dara 08.2000

Temneparypa BHyTpeHHEro BO3fyXa t[Cl=20

Monpasouneiii kosdwupent H  H [Bry-Ta/(M-K)] = 0,12

Temneparypa HapyMHOTO BO3fyXa t[C)=-12

Komwectso BHyTpeHmx fipepeit 1 = 1

Obusas nroiagb Orpaa. NOBEPXHOCTENH AM[MZ]=

BoicoTa Hajj noseptocToio 3emm hml =0

Nnowapy ocHoBaHMA AlM] = 1,96 Monpasoutbiil Koaddmiment £ (A} £ 0= 1,0
Temneparypa oxp. nputoutoro soagyxa £ [°C] = Fonpasoutisii koadwusent £ (N) ¢, =0

Obvem nomewieHHs V [w]=21,88 Fonpasourbii koadiprupesT eh) ¢ ,=10

W3bbirounbiit 0Bbem BITIKKH AVimi/c]= Boagyxoobmer Bl1/41=05

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17

Pacuer nnowagedi Tennonovepn Q, BoaayxonpoHnLaemMocTs
06 OP =n b th A A A k, At Q n n a a-1 a/n
Br W "

- = = M M M - M X K B - - e
HO B 1 1,38 138 190 190 25 32 152 2 2 55206 331 a
HC 1 3,17 3,015 956 19 766 065 32 159

HC C 251 3,015 157 151 065 32 157

BA 1 095 210 200 200 200 5 2

BC 1 1,17 3015 353 200 153 175 5 13

BC 1 2,00 3,015 6,03 603 115 4 42

BC 1 251 3,015 1,57 157 230 0 0

nn 1 317 251 7,96 796 052 0 0 Tennoso# notox BBepx

nT 1 317 251 196 79 037 30 88 ¢ =-10C k= 50 k.. <0,62)
MpoxwuaesocTs Ha 00ysaemoit CTopone {%g%q,)ﬁ'h?/ﬁ] 331 TennonorepH Ha BEHTHAALHIO QB}=119 |
MpoHruaemocTs Ha HeoblyBaemoH Y1), Tennonotepy uepes orpangenns @ [Br] = 548
cropoe [/l -N*7)] = 0,00

Monpaeourbiii KOAPHUMEHT r=0,90 Mokasarens Kprwepa D[Br/m-K] =
TennonoTepy NPH eCTECTBEHHOM Qy ¢ [BT] = 69 Jlons tennonoteps Ha sertamaumo  Q,/Q, [Br] = 0,22
BEHTMNALNH

Tennonorepy NpH MEXaHHUECKOH AQ, o [B1)= Obwpe TennonotepH Q, [B1] = 667

BEHTHNALUNMHK

MuHHUMANBHDIE TERNONOTEPH
Ha BEHTHARUWIO

Q, .. [Br] =119

YpensHble TennonotepH g, [Br/m?]=83,85




9.10. Ilpumep pacuema cucmemsi HGHOAbHOZ0 omonaeHus 2 @

Gl 0 Trasa 9. Cucmemsl 6008H020 OMORAEHUS.

Tabanga 9.15. Pe3ysibraThl pacyeTa CHCTEMBl HAMOJIBHOTO OTOILICHUS Tabumma 9.15. Pesynsrarsi pacuera CHCTEMbI HATIONBHOTO OTOIUIEHHS (TIPOJO/IKEHHE)

MNpoexr. 3apavme 9.9 TMepasii aTax PacuetHan TeMnepatypa nopaloillei NHHWH Atn. et 47,5°C Marepuan tpy6: Rothaflex 17 Mm

Jara Pmuuﬁmnneparypuuﬁuar:opmnnouocmwAtng:ZSK
2 = g
s g b3 g 3 3 § g = g
E T D = El = 3 = [=X @ Q
b o g o o - e a (=] 3 o [
: & 0 g8 § § &, Izl ¢ fe ED .1 0y .
g = = g 8 £ g ES 82 % & T 0 z ¢ I x 2 2, Sa Iz
@ Sy @ z @ < S0 =g 58 @ s £5 § = £ e 8¢ Ip o9~
g > ¥ - ‘§ = = o ® i © © 1) E g
Y $e g3 & ¢ - g ° 8 a O, 4 § £ B - o 8\§ £ £ =28 25 a2£%
[ g 2 £ 3 r g s -3 Y e e 58 29 E‘g 2 g 8c g L . 5 & X c % &53
s s 2§ f PE R §: £z BT g% ¢ 2 §i1Fr 5 BE £: %I f§& gz Tt
8 gc £¥ : 2& 23 2¢§ g2 ! g8 & 5 $: 88 £s 25 E2 g2 F& %% 5% §5°
o) £ 22 £ 2B & g c &g ES C=s £ 3 B2 ca £28 25 g9 g c5 8¢ 2s 228
£ lyw At R Gy Ay G 2,':; Gopr T A, o g i Qw Q. q Aw Q Moo AP
; G - ,
°C °C K  ™-K/Br Br M’ Br/m? W Br/m? £ o K K Br Br Br é’?ﬁz W Br K/ «Wa
Hunas 20 15 5 0,1 1588 2438 65,1 np 17,98 58 1 5. 25 5 1043 1587  mpace 7,39 1798 1176 1783 2022 28
KOMHaTa . vecky 0 {1 OKH) {1 OKH)
KP 6,4 85 B 25 5 544 991 64 607 1045 9/18
(2 OKH)
Cronosas 20 6 14 01 460 1,61 60,4 ne 1,6 61 30 25 5 464 464 0 11,2 186 549 549 944 0B
KP -
Kyxts 20 6 14 00 674 7,96 84,7 np 7,96 85 20 18 13,5 677 677 0 10,1 79 757 157 482 04
KP - :
Bxop, He MMeIOT CHCTEMBI HANONBHOTO OTONNEHHR — OTaN/MBAIOTCA np
6narofiaps NPOXOASIUMM OTONHTENbHLIM TPyDam KP
JNecrunya np
KP
Tyaner 20 6 1400 295 278 1061 NP 278 98 0 15 217 272 272 2256 108 278 302 302 120 0,05
KP -
* MakcUMallbHO BO3MOXHAs TUIOTHOCTh TeIioBoro noroka npyu 9 K. B zaxmoyenye clieiyeT IPoBECTH pacyeT IHAPARINYECKOTO BEIPABHUBAHMS MEX-~
Iepenan TeMIepaTyp B KOHTYDaX KyXHY M TyaleTa PacCYMTHIBAETCS MO ypaBHeHMIO 9.42. Ity OTAENBEHBIMMA KOHTYPaMH HANOJNBHOTO oTorvieHnsd. Ho Tak kak 3ToT nipyMep npen-

CTaBJsICT CODOY TONIEKO OCHOBBI pacyeTa CHCTEMBI HaTlOIbHOTO OTOIUIEHUS, TO pacyer
THAPaBIIHYECKOrO BbIPABHMBAHHA 31€Ch HE TIPHMBOIHTCS.



@ Inaea 3. Pacuem menionompebaenus 30anuii no DIN 4701

Tabmna 3.39. [lerckas xomHarta 2

MNpoexT: 3apanmne 3.3.2 Ob6oanaueHre nometyeHns
Homep nomewennn 102  [lerckas komuara 2

Dara 08.2000

Temnepatypa BHyTpeHHero soayxa

£ [%C] =20

TMonpasoweit kosdxdwment H  H [Br-u-Na2” /(K] = 0,12

Temneparypa Hapyxtoro Boagyxa

£ = -12

n =1
A

Konvectso BHyTpeHHix apepeit

Obwas nnowass orpawa. nosepxHoCTell

A M=

BeicoTa Hap noBepxHOCTHIO 3eMiu /1 [M] = 0

Mnowage ocHosaHun

AlM] =118

Fonpasoursii koaddwiument £ (A) £4=10

Temneparypa OKp. NPUTOUHOTO BO3RYXA

(g =

Ronpasounsiit koaddmment £ (N) £n=0

Obvem nometuieHus

v, [w] = 21,40

> dgr

Tonpasourbiii KoahdHLmeRT £ (A) =10

N36bimoubii 0BbeM BITMIGH

AVIM/c] =

Boagyxoobmen Bl1/4]1=05

1 2 3 4 5 6

7 8 9

10 i 2 13 14 15 16 17

Pacuet nnowagei

Tenn

oriorepn Q.  Boapyxonpormyaemocts a

06 OP n b th A

AZ A k

H

At Q

T r B

]
]
o
Q
Q

-

- - - M M M

Br
WK

K Br - - M

Wl wm®

HO B 1 1,38 1,38 1,90

1,90 250

32 182 2 2 52206 331 a

HC B 1 3,10 3015 935

19 745 065

32 155

BC 1 251 3015 7,57

151 029

5 1 CMeXHOE NOMELEHHE C BHELHHM

oTonneHuem

BA 1 098 210 200

200 2,00

20

BC 1 3,10 3,015 935

200 735 175

64

BC 1 251 3015 7,57

1,51 2,30

0

i) 1 1,51 1,84 278

278 0,52

0 Tennosoit notok eeepx

mn 1 317 251 796

2,78 5,18 0,50

13 Tennoeoil NOTOK BHHM3

T 1 317 251 796

19 037

80"000"0"

8 f.,==10C(k =50k <062

NponmruaemocTs Ka oBayBaemol CTopoHe

a1

)
¥/l T = 3,31

Tennonotepy Ha BeHTUNALMO Q [Br] =117

MpotMuaemocts Ka Heobaysaemol
cTopone

Yot

Tennonorepy uepes orpaxaiennsi Q. [Br] = 504

[m/{u - Na¥%)] = 0,00

NonpasouHbl KoathpHuMeHT

r=090

Mokazarens Kpuiepa D[Br/m* K] =

Tennonotepk npu ecrecreexHom
BEHTHAALMH

Q, ¢ [BT1 = 69

Jlons vennonoteps Ha sermwnsumo  Q,/Q, [B1} = 0,23

Tennonotepu Npn Mexaxnueckoi
BEHTHANAUWKM

AQ, 5 [BT}=

Obume tennonotepu Q, [B1} = 621

Munnmanskble Tennonorepu
Ha BEHTHUNALMUIO

Q.. Bl =117

YnensHble Tennonotepu g, [Br/m]=179,78

Tabmna 3.40. IIpuxoxas

3.3. Ilpumepw: pacuemos B\D

MpoexT: 3apanve 3.3.2 OBoaHaueHHe noMeleHHs
Homep nometenmns 103 TNpuxoxan

Jara 08.2000

Temneparypa BHYTpeHHErO BO3AyXa

L[ =15

Monpasourbii koaduumert H - H [Br-u-Ma/(-K)] =072

Temnepatypa Hapy#oro BO3gyXa

LI =-12

KomvecTso BryTpenhix fsepeli 1, = 4

Obuian nnowaas Orpaa. NOBEPXHOCTEN

Ag, M=

Boicora Hap, nosepxHocTbio 3emm A [m] = 0

Mrowage ocHoBaMA A[M] = 10,28  [onpasoumbit koacrument £{A) £, ,=1,0
Temneparypa okp. nputoutoro soagyxa £ [°C] = 20 Monpasoubid kosppuumen £ (N} ¢, =0
Obbem nometieHmst V. [M]=2828 Monpasourbili kospdmawert £ (A) ¢, =10
N3Bbirourbiti 06beM BT AV[M/c)= Bozpyxoobmen Bl1/u]=05
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Pacuer nnowagen Tennonovep Q, Boapyxonporhuaemocts
O6b OP n b th A AL A kK, AN Q n 0 [ a a-1 a/n
Br "y "
- - = M M M - M 7K K B - - e
BC 1 240 3,015 7,24 124 029 0 0 CmexHoe nOMeLeHHe C BHELLHWM
oTonneHHeM
BA 109 210 200 200 200 -5 -—20
BC 1 4285 3,015 1292 200 1092 175 —5 —96 Briouas TonummHy cters 130 mm
BA 109 210 200 200 200 -5 -—20
BC 1 4285 3,015 1292 200 1092 1,75 =5 —96 Buuovas TonumHy CTerb 130 Mm
BA 109 210 200 200 200 -9 -36 0 0
BC 1 240 3015 7,24 200524 24 -9 -113 0 0
nn 1 323 240 1,15 175 052 0 0 Binioyan Tonumsy cterbl 130 mm
Tennosoii notox BEEpX
nn 1 1,055 240 253 253 052 -5 -1
nr 1 4,285 2,40 10,28 1028 037 25 95 1 =—10C k., =30 Koppa < 0,62)
MponmuaemocTb Ha obyBaemol cropore  (a-/), Tennonorepy Ha BEHTWIALHO Q,[Br] = -24
M /4 -T2/} = 0,00
MpoxmuaemocTs Ha HeoblyBaemod Ylo-1), Tennonotepn uepes orpaxaerns G, [Br] = ~291
cTopoHe [/l - N3] = 0,00
MonpasouHbiil KoadibHUHEHT r=1,00 Nokazarens Kpuiepa D [Br/m%- K] =
TennonotepH npH ecTectBeHHONH Q, ¢ [B1]1=0,00 Llons Tensionoteps #a sermspo 0,/ Q; [Br] = 0,08
BEHTUNSLIHH
Tennonovepu npu MexaHHYeCKON AQ, \, [BT]= Obwme Tennororepu Q, [Br] =315
BEHTUNIALMH
MutMManbHbIe TERNONoTepH Q.. [Bil=-24 Ypenskbie Tennonotepu g, [Br/m]=-3069

Ha BEHTHAALUKIO




@ 2  Thasa 9. Cuctmemst 6003HO20 OMONACHUA

9.11. OcHoBHBbIe CNOCOObI perynmpoBaHus
CMCTEeM OTOMNEeHUN

9.11.1. Ocnoenvie 3a0a4u pezyaupyroujeii mexHuxku
Ocnosnvie 3adaqu

B OCHOBHOM COBpEMEHHBIE PEeryIMpYIOIMe YCTPOMCTBA NOJDKHEI BBIMTOJHATE CIENYIO~
IHe 330a9M:

- [IOBBILICHHE OE30MaCHOCTH CHCTEMbl, HATTPUMED, 3alllUTa OT 3aMep3aHus;

— 3KOHOMHMS TEIUIOBOI SHEPINM;

— TOBBILIEHHE KOMGOPTHHIX YCIOBUH;

— roBHIIIeHHe ynoOCcTBa OOCTyXMBaHHUS;

— yIy4LIEHME COINTACOBAHMA TEIUIOOTHAYH ¥ MOTPEOHOCTU B TEIUIOTE C YYETOM
[OCTOPOHHUX TETUIONOCTYIUICHMIA.

Hpe&nucanue RO OMONUMEAbHbIM cucmemam

Ilpeanuvcanue 110 OTONHUTENBHEIM CHCTeMaM OBbIIIO OOHOBIIEHO € TOYKM 3DEHUS 3HED-
roc6epekeHus, YTO COOTBETCTREHHO NMPHUBENIO K TIOBBILICHUIO TpeGOBaHMM K peryam-
pyroeit Texruke. Eciv 1o KoHila 60-X romoB J0CTaToyHo ObUIO BHIIOIHHTD PETyi-
pOBaHMe OTONMMTENBHOM CHCTEMBI C ITOMOIUBKO TEpMOpPErY/IsATOpa, TO B HACTOALUEE
ppeMs Onaromaps Ilpemmucanmio tpebyercss Oofblliee KOJIMYECTBO pETYIUPYIOIIETO
obopynoBaHu4.

Pezyaupyrowee obopydoeanue

Crona OTHOCSITCSL YCTPOMCTBA VIS

— peTyJIMpPOBaHKA TEMIEPaTypPHl B HOMEIHCHHM;

~ peryaMpOBaHHMA TEMIIEPaTyphi MONAIOMIel JIMHIUM B 3aBUCUMOCTHM OT TeMIlepa-
TYpH HApYXHOTO BO3IyXa C WICTIONH30BAHMEM peJie BPEMEHH,

— OrpaHM4eHHs] TeMITEPATYPBl TEXHHYCCKOM BOIBI,

— COMIAacOoBaHMA IOIAYM HACOCA B TEILIOHOTpebIeHNs ¢ MIOMOUIBI0 LIUPKYJISIIH-
OHHBIX HaCOCOB, MMEIOILIMX BO3MOXHOCTH MHOTOCTYTICHYATOTO MU 6ecCTyreHYaToro
perynmMpoBaHHs.

9.11.2. Pezyaupoearue memnepamypo. 6 nomMeujernuu
Bausrowue paxmopoi

O6opyHoBaHMe, NMpeIHASHAYEHHOE [UTsI PETYITHPOBAHUS TeMIIEpaTyphl B IOMEIICHUH,
JIO/DKHO YUUTHIBATL BCe BiMsionive ¢akTophl, KOTOPEE MOIYT BO3HUKHYTh B MOMe-
IIEHVM,

K takum dakropaM OTHOCATCS:

— OXJIaZXIeHWE TIOMEHIEHNS;

— TEIUTONOCTYILIEHHS OT CONIHEYHON SHEPTUM M APYTHUX UCTOYHHKOB,

— TeIUIONOCTYIUICHHS OT JIOHeH.

Peeyauposanue no 3onam

PerymipoBaHue MoXeT IpPOMCXOIWTh JUIA BCETO MOMELIEHWS C TOMOLIBIO OOINETo
PEryIMpyIoLLero obopyloBaHus i HECKOJBKUX OTONWTEIBHBIX IPHOOPOB, peryiii-
pOBaHME 10 30HAM WIM OTAENIBHO Ui KaXOOTO OTONMTENBHOTO Hpubopa.

Paduamopnviii éenmuis-mepmocmamn

I/IH,HI/IBI/I,IIyaJH)HOC, JEDEHTPATM30BaHHOE pEryMpoOBaHMe TEMIIEPATYPEI B OTAEJIbHbBIX
MOMEICHWSX IPOU3BOIMTCS MTOCPEACTBOM TEPMOCTATHUCCKUX IJEMEHTOB C XKHUIKO-

9.11. Ocrognbie cnocobbi pezyaupoeanus cucmem omonaenus 2 |\3)

CTHEIM HamioNIHEHUEM, KaK ITPaBWIO, ¢ NOMOHIBIO PaIyaTOPHEIX TEpMOpPEryIATOpPOB.
Perynsrop paboraer Ge3 BcroMoraTeTbHON 3Hepryuy ¢ MOMOIIBIO TEPMOYYBCTBHTENb-
HOW cpefibl, 00beM KOTOpOi M3MEHSIETCS TP M3MEHEHUH TEMIIEPAaTyphel. DTH peryiisi-
TOpHI OGECIIEYHBAIOT MPOHOPITHOHANLHEIE XapaKTepUCTUKY peryiuposaHus. Ho npu
M3MEHEHMM TETUIOBOM HAIpy3KH BO3HUKAIOT MOCTOSHHBIE OTKJIOHEHHS, KOTOPLIE BbI-
PaBHUBAIOTCH TMOCPEACTBOM PYYHOTO PeryiMpoBaHus (cM. pasiest «HMsMepurensHas v
PErYIHpPYIONIas TEXHUKa»).

Bentwin-tepMocrarsl (puc. 9.21) B coorsercrsun ¢ IlpennucanueM mo oromu-
TEJIBHBIM CHCTeMaM HeoOXOOMMO NPUMEHSATh BCETNa.

Ilpu 5TOM paziuyaloT:

~— BEHTWIb-TEPMOCTAT CO BCTPOSHHBIM AATYHKOM, T.€. HJaTYMK, pETYIISITOp M BEH-
THITb COCTABIISIIOT €IMHOE LIET0E;

— BEHTWIb-TEPMOCTAT C JUCTAHIIMOHHBIM JaTYMKOM, T.€. JATYUK HAXOOUTCS CHa-
PYXM BEHTWSI M CBSI3aH C HUM ITOCPEICTBOM KAMWJIAPHON TPYOKHM, peryiarop M
BEHTHJTb COCTaBJISIIOT eIMHOE LIeNoe;

— BEHTWIb-TCPMOCTAT ¢ KOMOWHUPOBAHHEIM AHCTAHITMOHHBIM AATUMKOM, UMEIO-
LIAM peryupyIollyi0 NPUCTaBKy, T.e. AaTYMK M PEryJIaTop OTHENIEHbl OT BEHTWII M
COCTABIIAIOT €IMHOE LIeJIoe, HO CBA3AHBI C HUM C ITOMOIIBI0 KAMWUIAPHON TPyOKH.

0 Q}

Puc. 9.21. Buawr senmuieit-repMoctatoB [4.1]:
Q — PalUATOPHBIN BEHTIIL-TEPMOCTAT CO BCTPOEHHBIM PETYISITOPOM
M JUCTAHUHOHHBIM JATYNKOM;
6 — pasMaToOpHbI BeHTWIb-TEPMOCTAT CO BCTPOSHHBIM PEryJisiTopoM
M JIATYNKOM;
6 — PaIMATOPHBII BEHTIIb-TEPMOCTAT C JUCTAHIIMOHHBIM JaTINKOM
U PETYIIATOPOM

(LN



@/2 Thasa 3. Pacuem menionompebnenus 30anuti no DIN 4701

Tabmma 3.41. Bannas

MNpoekr: 3apanve 3.3.2 Obo3naueHne nOMELLeHKs
Homep nomewenns 104  Bawnas

[ara 08.2000

Temnepartypa BHyTpEHHErO BO3AYXa t[Cl=24

Tonpasourbiii koachrurert H - H [Br-y-Nd” /(M -K)} = 0,12

Temneparypa HapywHOro BO3gyXa 1 [*C] = —12

Komsecrao BHyTpenHx fsepelt = 1

O6uian nnowanb Orpaxg. NOBEPXHOCTEN Am[M2]=

Boicota Han noBepxHOCTHIO 3emm h [M] = 0

fnowage ocHoBaxms AlM] = 4,80  Monpapoubiii Ko3bHLmeHT £ (A) £.a=10
Temneparypa oxp. nputostoro soagyxa £ [°C] = Monpasoutoiit koadrpert £ (N) £, =0

Obvem nomelterms V [M]= 13,20 Nonpasomiii koahmumenT £ (A) £.=10
N3Bbmoumbiii 06bem BT AVIM /= Boapyxoobmen Bl/ul=05

1 2 3 4 5 6 7 8 g 10 1 12 13 14 15 16 17

Pacuer nnotwagen

Tennonotepn Q.  BoagyxonpotmiaemocTs

Ob OP n b th A AZ A k, At Q@ n n | a a-l a/n

- - - M M M = M —‘ZBL K B - - —Ms—m Jz—’ -
WK wy-Ma? g

HO C 1 1,38 1,38 1,90 19 250 36 71 2 2 55206 331 a

HC C 1 240 3015 724 19 534 065 36 125

BC 1 200 3015 6,03 603 175 4 42

BA 1 095 210 200 2060 200 9 36

BC 1 240 3015 754 200524 240 9 113

BC 1 200 3015 6,03 603 1,75 4 42

mn 1 240 200 480 480 05 4 10 Tennosoit NOTOK BMM3

nt 1 240 200 480 480 037 34 60 f  =-10°C, (K =305 K, < 0.62)

Mpotuuaemocts Ha oBiyBaemol CTopoHe TennonoTepu Ha BEHTUASLIAIO Q, [Br] = 162,0

(a-1)
[%3‘}(-4 Ty =331

Mporaemoctd Ha HeoBaysaemoit Jla-1),
CcTopoHe

Tennonorepy yepes orpaxgenua Q. [Br] = 600

M/l - N3} = 0,00

Monpasoutbiit KoadhhHuMeHT r=0,90

Nokazarens Kpuwepa D [Br/m*K] =

Tennonotepk npu ecrecTeeHHOM
BEHTHIALMH

Q, i [Bl=T17

[Llona vennonotepb Ha Bermuasumo  Q,/Q, [Br] = 0,27

Tenrnonorepk npy MexaHuueckom

AQ, ,, [Bi]=
BEeRTHNAL MM ' -

Obuiue Tennonotepm Q, [Br] =762

MuHnMasbHble TennonoTepn
Ha BEHTHNALMIO

Q, ., [B11=162,0

YaenoHble Tennonotepu g, [Br/w’] = 158,68

UGN

P

Ta6mma 3.42. CnanpHs

3.3. Ipumepw: pacuemos g\))

Mpoexr: 3aganme 3.3.2 OboanayeHHe nomelieHHs
Homep nomeluenmns 105 Cnanbis

Dara 08.2000

Temneparypa BHYTPEHHEO BO3YXA t[*Cj=20

Nonpapousbiii koaddwupert H  H [Br-u-Na¥/(-K)) = 0,72

Temneparypa HapyKHOMO BO3aYXA t[C=-12

Konusectso swytpertsx fsepedi 1 = 1

Obwas nowagp orpaxa. nosepxroctelt A, (W] =

Boicota Han, nosepxHocTHio 3emm i [M] = 0

Mnowaas ocHoBaHWs AlM]=12,08  TNonpasountiid xaatrupent £(A) ¢, ,=1,0
Temneparypa okp. nputoutoro soagyxa ¢ [°C] = Plonpasousbit kosdpmupent £(N) ¢ =0

Obber nomelieHnn V W] = 33,22 TMonpascuwii koadprawent £(A) ¢, ,=1,0
Wsbbrroumblit 0Bbem BoITSDRKAH AV[si/c] = Boagyxoobmen pl1/ul =05

t 2 3 4 5 6 7 8 9 10 1M1 122 13 1 15 16 17

Pacuer nnowagei

Tennonotepn Q,  Bo3pyxonpotuyaemocTs

0b OP n b th A AZ A ke At Q n n L a a-1 a/n
Br M "

T 2 A Yl

HO C 1 1,38 1,38 1,90 180 250 32 152 2 2 552 06 33 a

HC C 1 381 3015 11,49 19 959 065 32 199

HL 3 1 1,01 210 212 212 25 32 10 2 2 62 10 622 a

HC 3 1 3,47 3015 956 212744 065 32 155

BA 1 095 210 200 200 200 5 20

BC 1 1,17 3015 353 200 153 175 5§ 13 Brniouan TonwmHy crerni 115 mm

BC 1 2,00 3015 6,03 603 1,15 -4 -—42

BC 1 381 3015 1149 11,49 230 © 0

nn 1 381 3,17 1208 1208 052 0 0 Tennoeo# notok eesepx

nr 1 381 317 1208 1208 037 30 134 b = -10°C, (kw =50,k . <062

NpomuaemocTs Ha obysaemoll cropote  Y(o-/) Tennonotepy Ha BEHTHASLAO Q, [Br] = 198
M/t T = 9,53

MpoHryaemocTs Ha Heolysaemoi Y1), Tennonoteps uepes orpagienns Q. [Br] = 801

cropore /- N7 = 0,00

Monpagoumblit KoadhhHuMeHT r=0,90 Mokasarens Kpuwepa D[Br/m:-K] =

Tennonotepu npy ecrecTBeHHOW
BEHTUNALWH

Q, ¢ [B] = 198

Jlonn Tennonoreps Ha sermnsumo  Q,/Q, [Br] = 0,25

Tennonorepn ApH MeXaHH4ECKON
BEHTHNSUMH

AQ, o [B1] =

Obume Tennonotepu Q, [B1] = 999

MuHMManbHble TennonoTepw
Ha BeHTUAALMIO

Q.. [B1} = 181

YnenpHbie Tennonotepu g, [Br/v}= 82,72




@4 Inhaea 9. Cucmemut 6odanoeo omonseHus

C uenpio yiIydlileHUs1 yCIOBMIA PEryIHPOBAHNA MPHUMEHSIOT BEHTWIM-TEPMOCTA-~
TBI ¢ MUKPOIIPOLIECCOPHBIM yIIpaBjieHneM. IIpy 3ToM mporpamMmupyeMslit TammMep,
JaTIUK TEMIICPATYphl, PETYIIATOP, BHIKIIIOYATENb U BEHTHIIL IPEICTABISIIOT cOOOM e~
HBIH 6J10K, Ui QYHKIMOHUPOBAHIS KOTOPOTO HEOGXOIMMa BCTIOMOTATEbHAS SHEp-
rust. IIpy Takom criocoGe peryiMpoBaHKsa NMOTPeGHOCTh B OTOMIIEHMM MOXET GbiTh
3anporpaMMHpoBaHa 3apaHee.

Llenmpaausosannoe pezyauposanue memnepamypo: 6 nomewenunx

B nomax Ha oHy ceMbIO YUTM IPH [TO3TAXKHOM OTOIUIEHMH PeNOYTHTETBHEIM STBJIs-
€TCA TpMMeHeHHe LEHTPaIM30BAHHOTO PEryIHPOBAHHA TEMIIEPATYPHl B MOMEILEHM-
six. [1pu 3170M HEO6XOMMMO BBIGpaTh Ga30BOE MOMeNEHHE, B 3aBHCUMOCTH OT TEMITe-
paTypel KOTOPOYO PEryaMpyeTcsl TeMIlepaTypa BOAB B MOAAIOMIEH JTIMHUM.

ITpu TakoM criocobe (pyic. 9.22) nmpvMeHseTCs SIEKTPOMEXaHIeCK it PErynsrop
TeMrepaTypel B noMeieHny. OH VIMeeT He3HAaYMTE/IbHOE OTCTABAHME TIO BPEMEHM,
KOTOpOE 3aBMCHT OT KOHCTPYKIIMM YYBCTBHTCIBHOTO 3JIeMeHTa.

C roMOonIBI0 OCHOBHOTO WM HANIPABJISIOLIETO PeryJIsiTopa TONNEPXKHUBAETCA TEM-
nepaTypa B rioMereHun. Ilpy aToM IaTduky TeMuepatyphbl BKITIOUYEHBL B Lieb Helmoc-
PEICTBEHHOTO PErYTMPOBAaHUSA TEMIIEpaTypPhl BOIBI B IOAAKOILEN THHMM (WIM B LI
PETYIMPOBAHMSA TEMIIEPATYPHl B KOTJE).

ES:‘E Bentunb-tepMoctar

MporpaMMupyeMbit No yacam — 3
perynaTop TeMneparypul t
B NOMELEHUN '
RF
—_——— lﬂouemeune
© » ,
T f Her BeHTuna-TepMocTara I
. < l ” [
11 VF L
I
|
| N

|
|
J

e

[————=

Puc. 9.22. IpuHuMNHaibHas cXeMa LEHTPATUM30BAHHOTO perynupoBaHust
TeMITepaTypsl noMeteHuit [9.4]:
R — perynsrop;
VF — JaTiMK TeMmeparypsl MOaromeil THHUK;
STB — npeoXpaHuTe/bHBI OrPaHMIHTEND TEMITCPATYDbL
RF — matyuk B moMerneduu

e

s

percy

ke

9.11. Ocnoeneie cnocobvl pezyaupoeanus cucmem omonnernus 21 \5)

Heobxo0umo obpamumse enumarue na mo, ymo omonumeavhsie npubops: ¢ 6a30-
60M HOMEUEHUL He O0ANCHB! UMemb 6eHMUAET-MEPMOCMaMOg.

Ipy neHTpamM30BaHHOM CriocO6e PEryIUpoBaHUs HEOOXOMMMO YUMTHIBATE, YTO
peryJipoBaHHe TeMIIEpaTyPhl BO BCEX MONCOENUHEHHBIX K BAHHOM CHCTEME IIOMEIIIe-
HISIX [TPOU3BOIIMTCA Ha OCHOBAHWH TeMmeparyphl B 6a30BOM noMenieHud. [loatomy
NPEABAPUTEIEHO HEOOXOAMMO IPOBEPHUTH, HEHCTBUTENILHO JIM 3TOT METOHA Peryaupo-
BaHMsA ABIAETCA 3(OEKTUBHBIM IS CHCTEMEI, HAIpUMEp, ACHCTBUTEBHO JIH JAHHOE
noMerteHue Moxer ObITh Oa30BbIM IS PErYIUPOBAHMS TeMIIEpaTypsl (OpHEHTALMS
MO CTOpOHaM CBeTa, BIUsoume Pakrope o T.4.).

- 9.11.3. Pezyaupogatiue memnepamypo: 600bi ¢ nodarouieii Aunuy
€ 3a6UCUMOCTIL OM HAPYNCHBIX KAUMAMUHECKUX YCAOGUIL

Pezyauposanue 6 3asucumocmi. om memnepamypot HApy#croz0 6030yxa
Honuxcenue memnepamyps: 600be Hux3ce memnepamypo: mouKu pocwi

CoBpeMeHHEBIe CHCTEMBI IIEHTPATBHOTO OTOTUIEHHS — K HHM OTHOCHTCS TAKKe CHUCTe-
MBI OTOIUIEHHMS B AOMAax Ha ONHY CEMBIO — B COOTBeTCTBHM ¢ IIpemnucaHueM Io
OTONMTENEHEIM CUCTEMAM NOJEKHBI HIMETH BO3MOXHOCTD PETYIIMPOBAHMS B 3aBHCHMO-
CTH OT TeMrepaTypbl HAPY:XHOIO BO3IYXA.

B 3aBHCHMOCTH OT HACTPOMKM OTOITHTENIHHOM KpHBOM Ha peryasTope (puc. 9.23)
KaXIIOMY 3HAYEHMIO TeMIIEpaTyphbl HAPY>KHOTO BO3IyXa TOYHO COOTBETCTBYET Ofipelic-
JIEHHOE 3HaUYeHHUe TeMIIepaTyphl BOXBI B Nofalomeit JIMHUK. COOTHOLIEHHE 3aiaeTcs C
MOMOUIBIO XapaKTEPUCTUKH PETYJIATOpa ¥ MPHBOAUTCS B COOTBETCTBME € XapaKTepH-
CTHYECKOU KPUBOM OTONMUTEILHONH CHCTEMBI.

2,0

.C )

80 1,7
to A
i, A A
3 A//
£g%0 7 -~ 07
%g A ///
g

20

15 10 0 -10 15 °C
-&— TeMneparypa HapyXxHOro BO3fyxa £

Prc. 9.23. OtonutenbHBIC KPUBHIC
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Tabmmma 3.43. KaGuner

MNpoexr: 3ananme 3.3.2 OBoanavenne nomewennss  [lara 08.2000
Homep nomewsenmn 106  Kabuner

Temneparypa BHyTPEHHErO BO3AYXa t[Cl=20 Nonpasounbiii koaddpuurert H - H [Br-y N /(m*-K)] = 0,72

Temneparypa HapywHoro Bo3ayxa t[C1=—12  Kommecteo sHyrpensx psepeti  n = 1

Obuwas nnouap orpaxa. nosepxroctel A [W] = Beicora Hap nosepxeocTsio 3emm A M] = 0

fMnowaak ocHoaHus A[M] = 11,81  Nonpasourbii koadpuument £ (A) £..=10

Temneparypa oxkp. nputouroro Bosay@ £ [°C] = Flonpasoureit koaprpert £(N) &, =0

O6vem nomewserus V. [M] = 32,48 Tlonpasourii koadrpent £ (A) &, ,= 1,0

W3Burroumbiit 0Gbem BLITIKKM AV /c] = Boapyxoo6men fl1/41=05

1 2 3 4 5 6 7 8 9 10 "M 12 13 14 15 16 17
Pacuer nnowageh Tennonotepu Q, Bo3sgyxonporuuaemocts

06 OP n b 4t A AZ A ke At Q . n | a a-I a/n

Br 3 3

- - - M M M - M K K Br - - u-:-‘l'!am q_‘l"la—m -

HO 3 1 138 138 190 1,90 250 32 152 2 2 55206 331 a

HA 3 1 1,00 210 212 212 25 32 10 2 2 6210 62 a

HC 3 1 310 3,015 935 402533 065 32 N

BC 1 381 3,015 11,49 1,49 029 5 17 CmexHoe noMetyeHe C BHEWHHM OTOMIeHHEM

BA 109 210 200 200 200 5 20

BC 1 310 3015 935 200735 175 5 64

BC 1 381 3015 11,49 1,49 230 0 0

nn 1 381 3,10 1181 11,81 052 0 0 Tennoeoii noTok BEEPX

nr 1 381 310 1181 181 037 30 131 ¢  =-10C(k_ =50k . <062

Mporuaemocts Ha obgyBaeMON CTOpoHe Terionorepk Ha BEHTWIRLMIO Q, [Br] = 198

Ya-1)
b0 ] = 9,53
Mpotkuaemocts Ha Heobaysaemoi Yla-h,

Tennonorepn uepes orpaxaenus Q. [Br] = 665

CTOpOHe M/ -Na¥/9] = 0,00

MonpaBoynblin KO3thhHUMeHT r=0,90 MNokazatens Kpuwepa D[Br/mM-K] =
Tennonotepu NpH €CTECTBEHHOM Q, o [Br] =198 llons Tennonoreps Ha enmnsymo  Q,/Q, [Br} = 0,30
BEHTUNSILMH

Tennonotepk npu MexaHHueckoM AQ, . [B1]= Obuime Tennonotepm Q, [Br] = 863
BEHTUNSILMM

MukumansHble Tennonotepu OB'W [Br}= 171 YpensHble Tennonorepu g, [Br/m]=173,06

Ha BEHTUNAUMIO

Ilocne pacyeTa OOLIUX TEIUTONOTEPh B KaXIOM IOMEILiEHUM TIPOBOMIST pacyeT
HOPMUDPYEMOTO TEeIONOTpeSneHus 30aHUs B COOTBETCTBUM C ypaBHeHUeM 3.24.
KoadduiueHt, yyuTHBaIONHIA JTOMIO OMHOBPEMEHHBIX TEIUIONOTeph Ha HH(WIBT-
?amg(g HapyxHoro Bosmyxa, corinacHo DIN 4701 vacte 2 (tabn. 14) cocramisier

,5.

3.4. Ob30p npoexma eeponelickoeo cmandapma EN 12831 8\9

Pacuem menasonompebaenua 3danun

Pe3yinbTaThl pacyeTa oOLIMX TEILIONOTePh TIPUBEACHBI B CBOAHOM Tabn. 3.44. B Tabmm-
Ile TIpMBE/IeHa CyMMa TeTUToNoTeph 3, 0, yepe3 orpaxnaiolline KOHCTPYKLMM, NOTephb
TEIUTOTHL Ha BEHTUNALIMIO ¥ HOPMHUpPYeMOe TeIUIONoTpebiieHie U1 KaXKI0ro noMerte-
Hus (cM. Tabn. 3.29—3.43). B xoune Ta6n. 3.44 mpuBesieHbl OOMe TEIUIONOTEPH B
MOMeLIeHUSX.

Tabmma 3.44. Teronorpebienue 30aHus

NomewexHue t, °C Q,Br Q,Br Q, = QBT
1.  Macrepckas 20 603 165 768
2. Momeuerre anA pomaiuHen pabotbl 20 344 161 505
3. JlecTHuua nopBanbHOrO 3TaXka 15 229 29 258
1. Kyxus 20 595 119 714
2. Bxop 15 54 109 163
3. Tyaner 20 267 42 309
4.  JlectHuua nepeoro araxa 15 —168 0 -168
5.  Cronoeas 20 383 114 497
6. >Kunaa komHara 20 1222 366 1588
101. ferckas xomHara 20 548 119 667
102. Jlerckas komHata 20 504 117 621
103. TMpuxoxas 15 —~291 —24 —315
104. BanHan 24 600 162 762
105. Cnanbhs 20 801 198 999
106. Kabuner 20 665 198 863
Cymma 6356 1875

Ha ocHOBaHMU IaHHBIX, NpHBENEHHHX B Tabn. 3.44, HOpMHpyeMoOe TeILIoNoT-
pebnenye 30aHUA
0, ,, = 6356 + 0,5- 1875 = 7293,5 Br.
HopmupyeMoe TeruonoTpebieHne 31aHust COCTaRyIsieT NpuMepHo 7,3 KBT. Jro 3Ha-
YeHye SRISIETCS] OCHOBOM JUTst BBIOOpA OTOIMUTE/IBHOM YCTAHOBKH, TIPH 3TOM HeOOXOMHMO
VYUTHIBATH NOIOJHMTENBHOE TIOTpeONeHre TEIUIOTHL B CHCTeMe JUTsi ONOIPEBa BOIbL.

3.4. 0630p npoexTa eBponeiickoro craHpapra EN 12831

ITpoexT esporneiickoro craHzapra EN 12831 «Metombi pacyera HOpMHpPYeMOii 0TO-
MMTENBHOM HArpy3KH» JOJDKEH 3aMeHUTh repMaHCKuit cranaapt DIN 4701 vacts 1.
YacTb 2, comepXailas MeTeOpoNoTHIecKye TaHHbIe U paCcyeTHble MapaMeTphi, OJDK-
Ha 6bITh MOOU(ULMPOBAHA M COXPAHEHAa B KayeCTBe HAIIMOHATBHOTO CTaHAApTa.

B 3t0i1 rnage O6yIyT IpeACTABJieHB HEKOTOPhle OCHOBHBIE MOMEHTHI M YaCTh YpaB-
wenmit EN 12831.

Ipu pacyeTe TeIUIONOTPeOIeHUS 3HaHUS B 3aBUCMMOCTH OT TUIA TOMELIEHMS,
BUIA OESATETHHOCTH U KaTeropyy 3a7aeTcs AMATia30H pacYeTHBIX 3HAYEHMH IUTS TEM-

TlepaTyphl HApYXHOrO U BHYTPEHHErO BO3IyXa.
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Kak npaBuiio, 310 MpoM3BOIUTCA B PEIYIISTOPE MOCPEACTBOM M3MEHEHHS HAKJIO-
Ha M NapajIeIbHOTO COBUTa KpMBOi Ha perysstope. (Hakiion wnm kpyTHsHa oTomm-
TENBPHOM KPMBOH: OTHOLICHHE M3MEHEHHS TeMIIepaTyphl IOJAIOICH JIMHHKE K HU3Me-
HCHHIO HApyXHOU TeMIlepaTyphl.)

HakJion onpepensgercs Mo OTHOLICHUIO;

Daruuku Temnepatyphi BOAH B noaatoiiei NMHUY OTONMTEALHORO xom<a

CO CMECUTENbHBIMY KiianaHaMu \ @
______A

i
2

ity

N

HaxioH = Alry .
AL, (9.60)
Ecam, nanpuMep, MakcMMalIbHas TeMITEpATypa BOABL B TTOAAIONICH JTMHHH 3a1a-
ercs pasHoil 70°C, TO 3HavyeHMe TEMIIEPATYpHl BOIB B TIONAIONICH JIMHUM MOXET
nexats B uHTepBaie o7 20 1o 70°C. Bo3MOXHBIA MHTEPBAI TeMIIEPaTypPhl HAPYKHOTO
BO3/IyXa MOXeT COCTaBIATh OT +15 no —15°C". Ha OCHOBaHMM 3TOTO MO YPaBHEHMIO
9.60 mosrydaem:

v;
Qs

nprasereelil

~
Y
.
<
.t
'
.
I‘L

Hamon:ﬂ‘ll— 0K _

At 30K

R

PerymipoBanvie TeMneparypbl BOIb B MOAAIOIEH JIMHIKA B 3aBUCHMOCTH OT TeM-
HepaTyphl HapyXXHOTO Bo3myxa (puc. 9.24) He pHMEHseTCS TIPH PETYIMPOBAHNH TEM-
[Ieparypbi OTACJIBHBIX IIOMEINEHHH ¢ HOMOLUBIO BEHTHIEH-TEPMOCTATOB.

Ecim cycTeMa coCTOMT U3 HECKONBKMX OTONMTENBHBIX KOHTYPOB C PAXTHYHBIMH TEM-
TiepaTypamMy B MOJAIONIEH JIMHUK, HANIPUMEp, OJHOTO KOHTYpa — YIS OTOMMTEIBbHBIX TIPH-
GOpOB M JIPYTOro KOHTypa — I HAIIOJILHOTO OTOIUICHHS, TO Bonee Hu3Kad TEMIIepaTypa B
TIOZAOMIE JIMHHN O0ECTIEYMBAETCS ¢ TIOMOIIBIO CMECHTENIBHOIO KilanaHa (puc. 9.25).

17.

HaxonurensHulii OtonMrenbHbil KoTen
BOJIOHAI pEBaTenb

Puc. 9.25. Ipumep noaxmouenus [9.5]:
CM — cMecHuTebHBIN KiranaH {TPexxoaoBoit)

PR T

[

PerynupoBanvie B 0TAENLHOM NOMEeLLeHNN

Tlpu perynmupopaHMM TeMIlepaTypbl BOAB B MIOJAIOIIEH JMHUM HeOBXOAUMO 00-
PaTHTh BHUMaHMe Ha TO, YTO TeMIlepaTypa B OOpaTHOM JIMHHM B MECTe TIOACOSAMHE-
HHA K KOTIIY B HEKOTOPHIX OTOTIHTEIBHBIX YCTAHOBKAX MOXKET NPHBECTH K KOPPO3KMHM B
pesynbrate 00pasoBaHMs KOHAEHCATA.

Momeiyenne
In i

pPOrpaMMUpyeMbii ~
| perynsitop Bpemenu | :'I Bentunb-repMocrar

4
4
:

Honuxcenue memnepamypo: 60061 HuMCe memnepamypst mouKu poco!

s Toro yTo6bl M36EKATH CHIKEHUS TEMIIEPATYPH B MECTE TIONCOSTMHEHMS obpar-
HOW JIMHUM K KOTIY HIDKe TEMIEPaTyphl TOYKM POCHI, M3TOTOBHTENM KOTIOB YACTO
TpeGYIOT YCTaHOBKY OFpaHMYHTENell TeMIlepaTypbl OGpaTHOM IuHUKM. OIHOBPEMEHHO
3agaercsd ornpefieeHHas (MUHHMANIbHAA) TeMIEpaTypa KOTIOBOW BOIBI MM MMHM-
MaJlbHOe BpeMsl paboTH TOpenku. [ pearnsauyu oOIpenesieHHON TeMIlepaTyphl B
TONIAIOMIEN JIMHUM TAKXKE MOXHO HCIIOMBE30BATE MOBHIILEHNE TEMIIEPATYDEI C MTOMO-

|
|
: B0 TOMEIIMBAHNA B OOPaTHYIO JIMHKIO BOABI M3 nopaiomei JmHuu (puc. 9.26).
|
] - — Puc. 9.26. INpunuunuanbuas cxema
| —/ TIOIMEIUMBAHHUSA BOIbI B OGPATHYIO THHUIO

- _ B € TIOMOLLBIO TPEXXONOBOIO KJallaHa

B e e 1 ABY A 5

~ CmecuTenbHbil
Koven Knanau

Puc. 9.24. TunoBoil BAPHAHT PETYIIMPOBAHKA TEMIIEPATYPbl BOABI B IIONAIOMICH
JIMHHU B 3aBMCUMOCTH OT TEMIIEPATyPH HAPYXHOIO BO3AyXa:

AF — partamx Temmeparypsi HapyxHoro sosayxa (HII);
VF — mar4uk Temmeparypbl gonnb B nogaoineit marun (I1)

* Cwm. Tpwioxerue. Koven Touka CMeweHNs
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Bee pacdersl B eBpOMEMCKOM CTaHAapTe 6asMpyloTcst Ha Tex Xe (hU3MyecKux
OCHOBax, 410 ¥ pacyeTsl B DIN.

Kak u npexme, HopMHpyeMasi OTONMTEIbHAsE Harpyska CK/IaIBIBACTCS U3 Ter-
JIOTIOTEPD Yepe3 OrpaxAeHHs H TeIvIoNoTeph Ha HarpeBaHHe MHGHILTPYIOErocs
BO3IyXa.

Pe3y/bTaTEl pacyeToB TAKKe MPaKTHUeCKH He n3MeHwch. HoroBBeneHueM crano
IIpUMeHeHHEe HOBBIX CMMBOJIOB. HeKoTophle 13 HUX nokasaHwl B 1abn. 3.45.

Tabauna 3.45. O6o3HaYEHMS!, UCTIONBE3YeMbIE B OpPMYTax

Haszsauue napamerpa 0O603HaueHue

crapoe HOBOe
KoadprumeHT Tennootpaus o s Br/m-K h s Br/m*K
Koaduuuent rennoeoro noroka - He Br/K
Tennonorepu Q8 Br PsBr
OronurenbHaa Harpyska Qe Br LeBr
Koadduymert tennonepepaum kB Br/m>-K Ue Br/m*K

HoBeIMM CTaJM, MpeXae BCEro, pacyer onpedesieHHs MOBEPXHOCTEH, rpaHuYa-
IIHX C TPYHTOM, ¥ YYET TeIUIONPOBOIHLIX BKIIOYEHUI. B CBA3M ¢ 3TUM HOpMHUpyeMas
oTonHTebHAsE HArPY3Ka pacCYMTHIBAETCS KaK CyMMa HOPMUDPYEMEIX TEIUIONOTEPh CO-
OTBETCTBYIOLIMX 30H /, T.€. KAK CyMMa TeIUIONOTEPh Yepes orpaxienus Py ,, Teriono-
TEPb Ha HarpeBaHue MOCTYIIAIOWEro Bosayxa Py ., U JOMOIHHUTENIPHBIX TEILUIONOTEPh
MEXIYy 30HaMM C pasIMYHoil JONyCTMMOI Temrnepatypoid P .-

gon, ij°
P1= PT,i + PB,i + P

nom, §§° (3.25)

OrtnesibHbIe TEIUIONOTEPU ONPEAEIBIIOTCA Ha OCHOBAHUUM HOPMUDPYEMOIO K03(h-
dunvenTa TPAHCMUCCUOHHBIX TEIUIONOTePh H, K03 duLMEeHTa TEIUTONOTEPb HA Ha-
TpeBaHue MOCTYNAIOWEro posayxa H, U pasHOCTH TEMITEPATYP MEXIY BO3AYXOM BHYT~

PH M CHApYXW:

P, = H,, - Al (327

HopMmupyemsiit k03¢h¢HIIEeHT TPaHCMUCCHOHHBIX TEILIONOTEPD HT’i rnoJiy4da-
0T U3:

— TIPSIMBIX TEIUIONOTEePh, KOTOPHIC MepenatoTcsl i-il 30HOI B OKPYXAIOIIYI0 CpelLy
(C y9eTOM TEIUTOBBIX MOCTHKOB);

— TeIUIONOTEPL HT’ . uy KOTOPBIE OTHAIOTCS i~-M 30HOI B OKPYXAWIUYI0 cpelny
Yyepes HeOoTalIMBaeMOe NOMeELLEeHUE HIT;

— TeIUIONOTepb B rpyHT Hy | .

HopmupyeMerit koaddUieRT TeIUionoTeph Ha HarpesaHue MOCTYIIAIONIEro Bo3-
nyxa H, 11 MoMeleHns 1 yYuTeiBaeT 0ObeMHBIH Pacxol HapyXHOTO BO3yXa g, .

(3.28)

P, =H, - AL (3.26)

HB’n= Ao " P c=034-q .
OOBEeMHEBII PacXoll HAPYKHOIO BO3IyXa 4, = (M3/c) YUHTBIBAET:
= pacxoji BO3/yXa, MOCTYNAIOWETO NP eCTECTBEHHOM BEHTWISALMY, g,
~— pacxol BO3OyXd, MPOHUKAIOIIEr0o BCJEACTBUE MHOMWIBTPAUM Yepe3 HervloT-
HOCTU B OKOHHBIX U [BEPHBIX MPOEMax, ¢, . °
— pacxol BO3MyX4, MHOJAaBAaeMOro NPUTOYHOK CHCTEMOM MeXaHUYECKON BeHTUIS-

My, g

B, Mex”

3.5. Hpubauxcennwiii pacuem mensonompebienus \\\D

Ero 3HayeHHe 3aBUCHT OT PacliONOXEHHs MOMELEHUA B 30aHUU:

— 1un 1 — noMelieHHe C OXHMM BHELHUM (acazoM;

— THI 2 — MOMeLeH’e ¢ IBYMsI BHEINHUMHM hacanamu;

— THI 3 — MOMeleHNe ¢ TpeM#A BHEIIHUMH dacalaMy;

~ TUI 4 — IOMelleHre C YeThipbMs BHEITHUMHU (dacasiaMi.

TeITonoTepy BCEro 3MaHusI CKIIAABIBAIOTCS U3 CYMMApPHBIX TEILIONOTEPD OTAETb-
HBIX 30H:

P=P +P,+P,_. (3.29)

OronuteybHas Harpy3ka L (BT) onpenensieTcst Kak cyMMa TEIUIONOTePh 33 BbIYe-
TOM TEIUIONOCTYIUIEHHII Yepe3 HapyXHEIE OrpaxIaloliye KOHCTPYKINH 3aannd G U
BHYTPeHHUX (OBITOBHIX) TEIUIONOCTYIUIEHUH G .

st i-0 30HKI, T.e. /ISt HOMEIEHMSI:

Li=Pi—.G06,i_Gn

H, 07

(3.30)
JIjst BCero 3maHMst:
L=P-G,— G, (3.3

3.5. MpubnmxeHHbit pacyeT TennonorpebnexHms
Memoow: pacuema

TIpy pubmLKeHHOM pacyeTe TeIulonoTpedieHs 3MaHusA YUUTHIBAIOT TEIUIONOTEPH TOThb-
KO Yepe3 HapyXHble OTpaxneHus 30aHust. [Ipy 3T0M cylliecTBYIOT [1Ba METOIA pacyeTa:

— 110 IUIOIIANU HApYXHBIX TIOBEPXHOCTEM 3HaHMSI C COOTBETCTBYIOIMMHU K03(-
(ULMeHTaMH TeIUToTIepeiayul k;

— [0 TUIOMIAAHM HApYXHEIX noBepxHoctedt, cornacHo VDI 3808.

Mertozs! He YUHUTHIBAIOT TEIUIONIOTEPH Yepe3 BHYTPEHHME OTPaXIaloHie KOHCTPYK-
1M (BHYTpEHHME CTeHbi, JIBepH, KOpUropr). [ToroMy MX HeJb3s IPUMEHATH IIPK pac-
yeTe OTONMTENLHEIX Oartapeit Ut OTAEbHBIX TToMelieHHil. Hecoorsercrsie BO3HHKAET,
TIPEXIE BCETO, B TEX CIIyYasiX, KOrHa uMeercst Gospilast pa3sHOCTh TeEMIIEpartyp (HalpuMep,
HEOTATUTMBAEMBIH JIECTHUYHBIA BXOI WM GONbIIIoi HeOTAIUTMBAEMBI KOPHIIOP).

Pacuem no naowaou HAPYICHLIX NOGEPXHOCMEN ¢ COOMEEMCMEYIOWUMU
ko3puunenmamu menaonepedauu k

TloTepH TEIIOTH C YYETOM COOTBETCTBYIOLIMX KO3(hPHUIIMEHTOB Teruionepenayy pac-
CUMTEHIBAIOT CJIEMYIOLIMM 00Opa3oM:

QT = (kH,nap,CT ) A}la,p.cr+ kH,ox : on+ anm- : Anm + kH,nun . 410:1) - Ar (3'32)
KoadduimenTs Teruionepenayn HapyXHOH CTeHbI kH o> OKHA kH' o> TOTONIKA
(okpeitia) k, ., nona ky; - pacCYMTHIBAIOT B COOTBETCTBHU C DIN 4701 (Takxe u
IUTSL IOBEpXHOCTeH, TpaHUYAIlMX C TpyHToM). ECIH rMeeT MeCTO TOBbIlIEHHAs! pa3-
HOCTh TeMIlepatyp (HampuMep, TeMiiepaTrypa rpaHH4allleif ¢ TPYHTOM MOBEPXHOCTH
3HAYMTETLHO OTIMYAETCSI OT TEMIIEPaTypHl HapyXHOTO BO3IyXa), TO ee HeOOXOOMMO
YIMTHIBATD.

Eciu yepnayHble HTH TIOABATBHEIC NOMEILIEHNS He OTAaILIMBAIOTCS, TO MiepeKphI-
THA TOJia WIH TIOTOJIKA PACCYMTHIBAIOTCH KaK HapyXHble MOBEPXHOCTY ¢ COOTBETCTBY-
101l pa3HOCTBIO TeMIleparyp.

TerutonoTepy Ha BeHTWISALHMIO ONpelesIIior, UCxols u3 obuero obrema mome-

LHieHMs U 06beMa BO3ayx000MeHa B Yac:
QB =ﬁ : I/n(».«,:\\t(’ (3-33)

riie f — KpaTHOCTb BO3LYXOOOMeEHa;
B=05q"
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Terutonorpebnenue 35anus omnpenensercs mo aHajoruu ¢ DIN 4701:
0,=0:t¢- 30, (3.34)
Memod pacuerna no niowadu napyxcuoix nosepxnocmeti cozaacno VDI 3808

B ocHOBe MeTOna pacyera HapyXHbIX noBepxHocteil cormacHo VDI 3808 nexar Tpe-
6osanus DIN 4108 «Teriosatmra 35aHui.

CormacHo DIN 4108, mia sHeprocGeperaloieil TeIro3aliThl YCTAaHARITUBAIOTCS
TpeboBaHMs Ha cpenHuil Ko3dhduimeHT Teruonepefiayn B 3aBUCHMOCTU OT COOTHO-
HieHUd ob1elt TUIOLAIN TelLIonepeaoMX NOBePXHOCTEH K 00beMy, 3aKTIOYeHHO-
My B 9TM noBepxHOCTH. BemmunHy xoaddulivenTa Ternonepenayu onpelensitor B
COOTBETCTBUU C THUTIOM 3JaHMsL:

1 — HM3Kas TEIUIO3alllMTa (CTapoe 31aHKe, OMWHAapHBIe OKHA);

2 — cpemHsid TeIUIo3aiMTa (CTapoe 31aHue, IBOMHBIE OKHA);

3 — Bricokad Tervtoszaiura cornacHo DIN 4108;

4 — oYeHb BHICOKAS TEIUIO3AILMTA.

Pacyer cpenHero 3HadeHus Koadhduimenta tervionepenayu no VDI 3815 Bei-
MOJHAIOT CJIAYIOIMM 06pa3zoM:

kHap.cr ) Annp.c'r + kox ) on + 0’8 ) knm' ) Anor + 0’5 ) knon ) Anon + kl'lOT, He Anm-, HB
k.= S4 , (3.35)

rhe Hap. CT — HapyXHble CTeHHI, MePeKPHITUS K HeOTAaIUIUBAEMBIM YEpIaYHbIM IOMe-
LLEEHHSIM;

OK — OKHa;

0T — TeIUIOU30IMPOBAHHAS TOBEPXHOCTH KPHIIIH (TIOKPBITHA);

o)1 — IUIOIANh OCHOBAaHHS 34aHNA, TpaHWvallasi C TPYHTOM, WM IlepeKPhITHE K
HeOoTaTIMBaeMOMY TIOIBATBEHOMY MOMELIECHHIO;

HOT, HB — TOTOMOYHEIE TIEPEKPHITUSI BHU3 M0 OTHOLLEHUIO K HapyXHOMY BO3-
oyXy.

MaxkcuMabHOe TeTUIoTIoTpebiieHNe 30aHHA ¢ y4eToM KoagduimenTa k paccuu-
TBIBAIOT 110 (opMmyJie

0, =(k€ -§+0,34-n]-V-(t,,,c ~t,). (3.36)

rge n — KpaTHOCTh BO3MyXOOOMeHa, 4 !;

n = 0,5 — m1a TUIOTHBIX OKOH;

n = 1,0 — 11 cTapeIX OKOH;

¢ — CpeaHsis TeMIiepaTypa BO3nyxa B 3haHwu, °C;

1 — TeMnepartypa HapyxHoro Bosiyxa, °C.

VDI comepXaT Takxe peKOMeHAyeMbie 3HaueHHs TeIUIONOTpeOne s Ha eIUHU-
Ly [UIOL@AM B XWIHIX U aIMHHUCTPATUBHHIX 30aHUSX.

3.6. OCcHOBBI BbIOOpPa MOLLHOCTU OTOMNMUTENbHbIX
npubopor cornacHo VDI 3815

CyliliecTByeT HECKONBKO BO3MOXHOCTEH BRIOOpa MOIIHOCTH OTOIMTEIbHBIX IPUOOPOB
B 3aBHCHUMOCTH OT CUTYyallHU.

Paznuuaror ciaeQyionme BapuaHThL:

— BBIGOP MOILHOCTH IIPUOOPOB MPU 3aMEeHe W HAJIMYMH JaHHBLIX TI0 pacyeTy Ter-
nonorpebnermnst coracHo DIN 4701 1953 r.;

— BHIOOpP MOHIHOCTH NPUOOPOB MpH 3aMeHe 6e3 pacyeTa TeIUIONOTpedIeHus;

3.6. Ocnoent evibopa MowHocmu omonumensusix npubopos coenacro VDI 3815 \J

— BpIOOP MOLIHOCTH MPUOOPOB MPH HATWIMK JAaHHBIX MO PAcyeTy TeIUIONOTpeO-
nenys B coorserctBuu ¢ DIN 4701 1983 r. u [lpeanucaHueM mo OTONMTENbHBIM
CHCTeMaM.

3.6.1. Bvibop mowocmu npuGopoe npu 3amene u HAAUHUN OGHHBIX
no pacuemy menaonompebaenun cozsacno DIN 4701 1953 a.

B mpensioyieM uzganuu DIN 4701 terwonorpe6GieHue 30aHus 0OBMHO pacCUMTHI-
BAJIOCH KaK CyMMa TeIUIONOTpebieHrs oTnebHbIX TIoMelieHWiA. [Ipi 5TOM He y4HuThI-
BaJIOCh, YTO TEIUIONOTEpH HA BEHTH/ISLMIO NEHCTBYIOT He OnHOBpeMeHHO. Iloatomy
MOIIHOCTH TEIUTOT¢HEPATOPOB BHIOHPATHCH 3aBhILieHHbIMH.

Heobxonumast MOIIHOCTL KOTia @ TIpU 3aMeHe OTpesesisUiach IPUMEpPHO Co-
pacHo npuioxennio k VDI 2067:

0 =0, 1y ni (.37)

tsc_ ul 1 D 1
QK:Qq.._:__t_...__.(l_M)._ (3.38)

rie . — CpefiHsis TeMIiepaTypa BO3[yXa B 3[aHWH,
t, — caMas HU3Kad TeMIlepaTypa HapyxHoro Bosmyxa no DIN 4701, usnanue
1983 r.;
t, — caMasi HW3Kas TeMIleparypa HapyxHoro Bosayxa 1o DIN 4701, usganue
1953 r.;

7, — KoadduumeHT nonesHoro neiicreus or 0,9 no 0,98.

3.6.2. Bvibop mowpocmu npubopoe npu 3amene Oes pacuema
menaonompebaenus

Eciti HeT pacyeTHBIX JAHHEBIX O TEIUIONOTpebeHuH, TO TpeOyeMyto MOLIIHOCTD TEIJIo-
reHepaTopa MOXHO OIIPEEIMTh CJeLYIONMM 00pa3oM:

— BBHIIOIHUTEL MPHOIIDKEHHBIN pacueT TeIionoTpeOieH!s 1o TUIoaiM Hapyx-
HBIX TIOBEPXHOCTEH 3MaHuUsA;

~ BHIMOJHUTL OLIEHKY MOIIHOCTH [0 M3BECTHOMY pPacXody TOIUIMBa B TOH C
Y4YETOM [JIMTEbHOCTH OTOMUTEIBHOTO MepUoNa B 3aBUCMMOCTH OT HAapyXHOI TeM-
HepPaTyphi.

MouHOCTh TEIUIOreHepaTopa, HeoOXOMMMast TOJBKO Ha OTOIVIeHHe MOMEIeHHI,
paccuuThiBaeTes 1o GopMyie:

1
Ok =0y S (3.39)

3.6.3. Bvibop mownocmu npubopoé npu Haauuuu OGHHLIX nO pacuemy
menaonompebaenusn 6 coomeemcmeuu ¢ DIN 4701 1983 .
u Ilpednucarnuem no omonumeabHbIM cUCEMAM

B cootBerctBuHE ¢ IIpeanycanieM Mo OTOIMTENBHBIM CUCTEMaM MOILLHOCTD TEIUIOre-
HepaTopa He MOXeT GBITh GOJblle paCCYMTAHHOTO MO ONPeAEIeHHBM NpaBHjaM Tell-
nonioTpebnenys] 3paHua. Tak kak TermonorpebieHye B cootseTciBuM ¢ Ipenmnuca-
HHEM IO TEIUIO3AIIMTE CTAHOBUTCS BCe MEHbILE, TO IPU COBMECTHOM MCTIO/IB30BAHMH
TeIUIOreHepaTopa It OTOIUICHHS MOMEIEHMST U [TOOTPEBA BOIBI 3T0 MOXeT TpHBe-
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9.11.4. Pezyauposariue memnepamypo: mexnuvecroii 60dbt
Ilpuopumemuas cxema mexuuueckozo 80docHabxcenus

Perynvipopanue Temreparyphl TeXHMYECKOH BOIB! BCENA BXOMUT B CHCTEMY peryJiu-
POBAHIST OTOMMTENILHOM CHCTEMBL. PerynvpoBaHue IPOM3BONMTCS C NOMOILBIO IBYX-
TIO3MIIMOHHOTO PEryJATopa, KOTOpbI BO3NEHCTBYET Ha OTAeNbHBIA Hacoc. IIpu or-
KIOHEHWH TeMIEpaTyphl TEXHUYECKOH BOIBI OT 33[JaHHON IPOHCXONMT BKIIOYEHNE
WITH BBIKITIOYEHHE Harpesa. B coorserctsmu ¢ IMpennmucanyeM 10 OTOMUTENBHBIM
CHCTEMaM MaKCHMaJIbHasi TeMIepaTypa TeXHHUECKoil Boibl coctasisier 60°C. MMM~
MallbHast TEMITepaTypa TEXHHYECKOH BOIBI B COOTBETCTBHMHM CO CraHjaproM DVGW
W551 nmxe tomeko Ha 5 K (DVGW — Hemelkoe o6bemuHEHMe BOIBI M rasa).
B 0OCHOBHOM HCXOISIT M3 IIPHOPHMTETHOM CXEMbI TOMKITIOYEHHS TeXHUYECKO BOARI.
Ilpu 3TOM CremyeT o6paTHTh BHMMAaHME Ha TO, YTO HE JNOJDKHO OBITH JJIMTEJIBHOIO
TlepHoJla OTKTIOYEHHMA, TaK KaK OTOIUIEHHE B TEYEHHE 3TOTO TIEpHONA BPEMEHH He
NpeayCMOTpeHO. ECH 370 HEBO3MOXHO MIIM HEOOGXOZMMO CHAGXATh TEIUIOTOH BeH-
TWISIIHOHHBIE YCTPOHCTBA, TO 06€CTIEYHBAIOT NapaJLIe/IbHbI PEXHM pabotel. Ho ato
MOXET IPHBECTH K ITOBBIUEHHIO HEOOXOMMMOI MOMIHOCTH KOTIIA,

OrToruleHe M HATPEBaHME TeXHWYECKOMH BOMIBI TIPOM3BOJMTCH, KaK NPaBuio, 1o
ABYM KOHTYpaM, KaXJIblii M3 KOTODBIX MMEET OTIeNbHBIA Hacoc (pue. 9.27).

MoxHo Taxke NpUMEHSITH KiIanad ¢ CepBOHPHBOLOM, KOTODHBIit IPH HeOOXOomu-
MOCTH OyJIeT IPOM3BOIUTH COOTBETCTBYIOUIEE TEPEKIIOYEHME (cm. puc. 9.27).

OueHp YacTo 1ocie NepHOOB OTKITIOYEHHS OCTATOYHAS SHEPIUs KOTia C TIOMO~
LIBIO HacoCa OTOMHTEILHOIO KOHTYpa: OTBOAWTCH K OTOMHUTENsHBIM mpubopam. IMpu
3TOM HEOOXOIMMO CIIEAUTD 33 TEM, YTOOKI TEMIIEPATYPA [OAABAEMOI! BOIb GbUIa BHILLIE,
4yeM HeoOXoMMasi TeMIieparypa B HONAIOIIEH JTHHIH OTOIHTEIBHOIO KOHTYpa.

Linpxynsaumonnnit Hacoc
°T°""..T.e"__"“ﬂr9."°_ml??( "”””“ Otonnexme nomenjeHus
|
s Lok -
— 3lllr — 7 flzrx Tesme- 1 HakonwtenbHuii
Perynsop | L ayps noLg- L Hacoe 1
CropocTy | Hakonw- _L PerynaTop Temneparyps
Oronu- _ e |~ TexHudecKoit BOgH
|| venuhi riag
l'openxac xoren
) =
TOIAICTTRIIEI TRRIIRIITIKT
LinpkynsumonHwié Hacoc
OTOH';E".E‘PI&Q@P_? ””””” Oronnenue nomewenns
{
f._._.__,._.______--:.:'——,'g——-——-_l
- AKONHTENEHBI
f{ T Dare reune- l -
Pepopt [ | R b | AR
pocTy ] Haxkonu- —{{j Perynstop Temneparypu
1 oronu- 1 é Tesb.1ex- ~TH 1exHumeckol Bogb!
] Tenbhbii L .
r C'; xoten | [OEXXONOBOU Soms
openka maizpymm é
TRIARIRIIITRIK DRI RITERR

Puc. 9.27. BapuauTs! noakmnodeHus HarpeBarte/is TeXHH4YecKoil Bomsr [4.1]

9.11. Ocnosrbie chocobbi pecyauposaHun cucmenm omonaeHus 2@

9.11.5. Pexcumvr pabompt cucmemvr omonaenusn
Pexcum pabomu: cucmemve omonaerius

B ocHOBHOM mepexiioueHNe pPeryHpYIONIX IIPHOOPOB ¢ HOPMMPYEMOIO peXHMa
SKCILTyaTallMi Ha MOHIDKEHHBIA PEXUM BO BPEMsI, KOTIA YCTAHOBKA HE UCIONb3YeT-
Cs1, SIBJIACTCA BO3MOXHBIM. TlepexmoueHiie MOXHO TIPOM3BECTH BPYUHYIO WM € MO-
MOILIBIO TIEPEKTICYATENA.

Ipw 3T0M pasmyaior (puc. 9.28):

~ HODMUPYEMBIH PeXUM 63 TTOHVKEHHSI;

7 CHHXEHHE TEMIICPATYPHL HATPEBA TIOCHE HepeKoueHNs Ha Gonee HU3KYIO OTO-
HUTEHBHYIO KPHBYIO — PEAYLUHPOBAHHEI MAM TIOHMKEHHBIH PEXUM paboTHI CHCTEMBI
OTOTLICHWS;

— OTKIIOYEHHE CHCTEeMBl OTOIUICHNY JO TEX TIOP, NOKa TEMHEpaTypa B IOMellie-
HUM WIH CHapYXH HE CTAHET HUXE YCTAHORIEHHOH BENIMYMHEL —> PEXUM YACPKAHUS;

~ BBIK/TIOUCHHE CHCTEMBI OTOIUICHHS € COXPAHEHUEM: 3alMTHI-OT 3aMEP3aHHsI —
PEeXUM OTKTIOYeHHs.

CHIXeHMEe TeMITEpaTyphl HAPEBA MOXeT BHITH TIOCTUTHYTO, HanpuMep,- ¢ TIOMO-
LIBI0 MONYNIUPYEMOTO M/ MHOTOCTYIIEHYATOIO PeXuMa paboThi TOPE.TKH, TO €eTh
TOIa, KOI/a OTONUTENbHAA KpHBas IepeXonuT Ha 6oee HU3KHIA Y[ -~ -Hb U COOTBET-
CTBEHHO CHIDKACTCA TeMIleparypa BoOs B Tiofaloied muHnm .

Ec/m TIPOMCXOMUT OTKJIOHEHHME OT HOPMHPYEMOTO PEXHMA,. TO HCOBXOMMMG CIEIHTD
3a TeM, YTOOB! TeMrieparypa B TIOMELICHNH He GbUIA CHIDKEHA ZHAYHTENLHO ¥ HA JUTH-
TENLHBIH NEPHOL| BPEMEHH, TaK KaK BCIEICTBHE BHIPABHUBAHMSA TEMIIEDATYD MEXIy CTe-
HOM M BO3MYXOM MOMeELIEHHsT OyIeT M3pacXONOBaHa HaKOIUICHHAs TeILioTa M3 Orpaxnia-
IOIKX NOBepXHOCTeH. B ciyyae, Korma B cucTeMy OTOIUIEHHS He TIOCTYTIaeT 7eIUioTa 1o
NOCTHXKEHMS Npelie/Ta 3aMEP3aHK (KaK, HapUMED, B pexXyuMe OTKITIOYEHHMST), TO B HOME-

Pexumn paborul

A Temneparypa £, °C
|
1
1 2 ¥ 1
2 2
wn
3 3
4 4
7 B 6 |1 7
10 8 "9

Puc. 9.28. Bunn pexwumon-{9.2]:

1 — HOpMUpYeMBI pexum; & — Hayano HepHOHA NCTIONbIOBAHMS,

2 — TIOHVXEHHBIH peXiuM; 9— OKOHYaHHE Ieproia UCIIONb30-

3 — pexuM yaepxaHws;, BaHMSI,

4~ pexXuM OTKIOUEHHNS,

5 — pexuM Harpesa;

6 — nepuol UCTIONB30BAHNA,

7 — nepuoH, KOrEa CHCTeMa He ¥C-
NONB3YETCs,

10 — MOMEHT BKIIIOYEHUS;
11 — MOMEHT BHIKIHOYCHWUS;
12 — ycranoBHBILIAACH TeMriepaTypa
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ctd K JnedHIMTY MOIIHOCTH M3-33 BHIOGOpa HEAOCTATOYHOM ITPOM3BOAWTENHHOCTH.
JloTonHuTenpHOE yBeYeHHe MOLIHOCTH HA MOAOrPeB TEIUIOM BOABI B COOTBETCTBHHA
¢ IlpennucanyeM no OTONHTENLHBIM CUCTEMaM MONMyCTHMO He Oonee yeMm Ha 20 kBr.

Ho nocnensue naHHble MOKa3pIBAIOT, YTo, coracHo [lpenrucanuio mo Terwrosa-
LUTe, B 3MAaHHUIX ¢ KOJIHYECTBOM KBapTHp He Gostee 18 U TeruronoTpeGiaeHHeM 31aHIs
o 60 xBr Gosnblliasg yacTh MOLIHOCTH YXOOMT Ha IIOZOIpEeB BOOEL. B 9TOM Ciiyuae
MOXHO BOCIIO/IB30BaThesl TpeGopaHueM llpenmicaHus no OTONMMTENbHBIM CUCTEMaM,
B KOTOPOM TOBOPMTCSI, YTO OIIPeAesieHHe MOLIHOCTH HU3KOTEMIIEpaTypHBIX U KOH-
JEHCAIIMOHHBIX KOTIOB TONBKO HAa OCHOBAHHM TEIUTONOTpeblieHns 3gaHus (B cOOT-
BeTCTRMH ¢ [IpenmnucaHueM Mo TEeIUIO3aliMTe) SIBISETCS HelPaBUIBHBIM.

IMpu onpeneseHHH MOLIHOCTH JOJDKHBI TAKXKe YYUTHIBATBCH IIUTEILHBIE repe-
PBIBH! B 9KCILUTyaTalldy, HarlpuMep, HOYHOE CHIDKeHHe MOIIHOCTHU. Tak Kak mpH BKJIIO-
YeHUU CHCTEMBI YCJIOBHMS TEIUTOBOTO KOM(OpTa TOJDKHBI ObITh JOCTUTHYTHI 3aHOBO,
TO JUII 3TOTO NMoHaRoOUTCcst 6osee BHICOKOE TEIUIONOTpedieHue.

PO

rNABA 4

OTOMUTEJIbHBIE NMPUBOPHI
AN NMOMELLEHUA

4.1. Knaccudpukaunsa

3ajaua OTOTUIEHUS COCTOMT B TOM, YTOOH Mpy HeOOXOMMMOCTH HATPeTh MOMEILCHHE
[0 TeMIIepaTyphi, COOTBETCTBYIOLIeH KOMGOPTHHIM yciioBusM. CymecTBYIOMuUH e~
(ULMT TEIUIOTH KOMIIEHCHPYETCs ¢ TIOMOLIBIO Harpepalommx npubopos. K HUM oT-
HOCSTCSI BCE TEIUTOepeIalolliie MMOBEPXHOCTH, B KOTOPHIX HMPKYJMPYeT TCIVIOHOCU-
Tenb (Boma wiu map). POPMaIbHO INEKTPUYECKHE OTOMUTENbHbIE PUOOPH M
BO3[IyXOHATPEBATENH K ITOMY KJIACCY HE OTHOCSTCSL.

OCHOBO! BHIOOpa pa3sMepOB OTONUTENBHBIX MPUOOPOB, KaK TIPABIIO, SBIACTCS
pacuer Teruonorpebienms cormacHo DIN 4701.

Budv: omonumeavHbix npubopoe

B ocHOBHOM OTONMUTENbHEIC HpPIﬁOpI)I TIoApa3aCIsIIOT Ha:

KOMNAKMHble omonumensrvle npubopbi:
— CeKIMOHHbIE OTONMUTENLHEE BaTapey,
— IUTOCKUE OTOTNTeTbHbIe Garapeu;

— KOHBEKTOPEI,

HAHEAbHOEe omonierHue:

~ HaIoJIbHOe OTOIUVIEHUE;

— HacTeHHOC OTOIUICHME,

— MOTOJIOYHOE JIYYUCTOE OTOIUICHHE.

4.2. KoMnakTHble oTonuTesibHblie Npuoopbl

4.2.1. Cnocobvt mensoomoayu

OronuTenbHEE TpUGopH (Garapen) pa3IMyaloTcsl He TOMBKO MO0 BUIY KOHCTPYKIIHA,
HO U TIO CTIOCO0y TeIUIOOTEAYH.

OTonuTeNbHbIE GaTaped OTHAlOT TeIUIOTy MOCPeJCTBOM KOHBEKIMH' U Jyde-
UCIYCKaHUsi B BO3ayX moMeuieHus. CTaHIapTHBI paguarop, M3rOTOBJICHHBIN B
coorBercTBuu ¢ DIN, ormaer omHy TPeTb TEIUIOTH H3JIYYCHHEM U JBE TPETH —
KOHBeKilUel.

COOTHOLIEHME CITOCOBOB TEIUIOOTIAYM 3aBUCHT OT BHIA OTONMTENIbHO Gatapeu.
TerI00THaYa UTYIEeHHEM B OTHOCHTEIBHBIX eNMHULIAX yKa3aHa B Tall. 4.1.

! TeruioBo# NOTOK.
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ILIEHNN YCTAHAB/IMBAETCS HEM3MEHHOE COCTOSIHHE C MUHMMATBHO BO3MOXHO# BHYTPCH- A MPeBLILIEHUE TEMNEPATYPL NOAAILIEH KN
Hell TeMIiepaTypor, KoTopasi Bce Xe OTIIMYACTCS OT HAPYXHOM TeMnepaTypbl. JlambHeii- s ~ 3ana

T a/lalHan fHeBHas
LIErO OXJIAXIEHHs! TIPH TTOCTOSTHHBIX HADPYXHBIX YCHOBUSX HE IIPOMCXOIMT. % Mpw £ = 0°C Temneparypa

Boccmanoeaenue menio6ozo kompopma z

[
B Teyenue 3TOrO NepHona IpOMCXOIMT HaKoIUleHHe SHepruM. Ee konmuectso Gyner o A
TeM bosibliie, YeM foiblite GyeT JUIMTECS [1ay3a B OTOIUIEHHH B TEYEHHE YIIOMSHYTOTO % ?:ﬂ:ggg’;ygg""aﬂ
HEM3MEHHOTO CTAlIMOHAPHOIO pexuma. Yactb obwieil CIKOHOMIIEHHOM SHEPTHHU TIOC- %
ne ¢asbl CHIDkeHs OylleT MCIO/b30BaHa Ha TOCTEAYIOIee NOCTHXEHHE HOpMHUpYye- z
Moii TeMITeparyphbl B TIOMEILEHNH (BOCCTaHOBJIEHHE TEILIOBOTO KOM(OPTa), T.€. 9KO- = s L A

L L i i »
HOMMS TETUIOTHI OyZieT HECKOJIBKO CHiKeHA. OT 3TOro BapHaHTa BO3MOXKHEI OTKIIOHEHHUS 22 Mpumepro 4,30 7 Bpems
B TOM CJTy4ae, KOIna HeoOXOMMMO YYMTHIBATH 3aI1aC Ha HArpeB JUISl JOCTIKEHMS Tell-
NIOBO¥ MOIUHOCTH KOT/Ia WM OTONMTEIBHOTO TpHOOpa WM NONruil nepMol pacTai-

o

JmBanus (puc. 9.29). a% — 3
Ipexze Bcero, NpH NONTHX Nay3ax B OTOIUIEHUH 3aI1ac MOLLHOCTH KOTJIA HOJDKEH g Mow £ = 14°C ..=______T gaggggﬁy ggesnan
OBITE MPELYCMOTPEH JUT HHM3KOTEMITEPATYPHBIX M KOHIEHCALMOHHBIX KOTJOB. I1pu g s,
9TOM BaXHYIO POITb MIPAET JUIMTEILHOCTh HATpeBa M BO3MOXHOCTH TeILIOHOMIONIE- @ Bananas.
HISL OTPAKIAIOLIMX KOHCTPYKIIHIA. g . TeMneparypa
TouHoe onpenenenye 3amaca MOIHOCTH HE BCeria BO3MOXHO. COOTBETCTBYIO- 5 E {nonnepxvBaiouan
1yl MHpopMauuio B TakoM Boripoce moxer natb DIN 4701/1 B pasnene «Peaxo g Temnepatypa)
OTaIIMBaEMble NOMelleHus». TaM MpencTabieH BOSMOXHBIA pacyeT TeIuionoTpebiie- 3
HHS Ha HarpeB (), IUIs TEIUIOAKKYMYIHPYIOLIHX CTPOMTETBbHBIX KOHCTPYKIIMIA: : 22 At ﬁ puN: oph 6 2’36 1 7 L BE:;
A
O ’—'ZTTA—'(Q —1), 9.61)
z t ‘
e A;, — IUouanh TerI0aKKyMYIMPYIOLINX OTpaXIaloNyX KOHCTPYKIIHIL; °C padmk Temneparypul B nOMeLIEHNH
R, — saBucsiliee OT IIMTENPHOCTH HAarpesa Z CpENHEE COMPOTHBIEHME HarpeBy 21 LO 5K
1o DIN 4701/2 ¢ yyetoM Koa¢bHIMEHTa IPOHUKAHUS TETUIOTH 4 p-c; 20 B Y
1, — TeMriepatypa B NIOMELIEHUH TTOC/E HATpeBa; M3MEHEHHLI MOMERT 05K
{, — TeMriepatypa Ji0 Harpeea. BKIHONEHMSA
’ R,=013+677.32202 0.62 16 |
e ' ‘,ﬂ.' p-c ’ 0-62) M3meHeRHbI# MOMEHT
OTK/IOYEHHA
rae } -
t —t, '
Z=2 (9.63)
t,, — HU3MeHeHHe TeMrieparypsi 3a uac (K/u). & =°tm‘
Tlpu 5TOM IO/KXHA YUMTBIBATECS MAKCHMAIIbHAS JUTMTENLHOCTb HATPeBa Z, . .. pH- C TpaduK TeMnepaTyps! B NOLAI0LIEH MMHAA
BeneHHas B tabr. 9.16. 70
9TH naHHBe Takxe Meronbayiorcs B DIN EN 12831 s pacuera npubasku Ha 60 \J" N \\
Harpes. : ’
50 BuicTpwifh Harpes
Ta6mamna 9.16. MaxcumanpHas aiuTesHOCTb Harpeea rio DIN 4701 F~ Noanepxueaoumii pexim
I
Tomyuua creHbi, MM 100 200 400 600 8 0 8 E
Harpee KN TKN KN :
MakcumanbHan paurenbHocTb Harpesa, 1 3 12 30 12 P 1930 22 7 10 5 -
. pems CyTok

le'[ JUTATEJIBHOM TIpOLIeCCe HAKOIUIEHUS TEIUIOTHl TaKke MOXeT HaCcTYyIIUTh HAe- i ;
Q)HHHT, €CJIM BIHAHHE CTCH C XOPOILHMM TeIUIONOMIoIeHHeM ObUIO OLIEHEHO KaK He-

SHAYMTENEHOE. Pac. 9.29. PasmidHbie npencrasieHus rpaduKoB H3MEHEHHs TeMITepaTypbi [9.4]
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Taomuna 4.1. TemmooTnaya u3jiydeHHEM B 3aBHCHMOCTH OT TUIIA OTONUTEILHOM

co60oil TIOCpPeICTBOM BTYJIOK. UyTYHHBIE pazuaTopbl UMEIOT, C OOHOM CTOPOHBI, O~
6atapen [4.1]

THIi CPOK CITyX6bi, HO C ApYyroil — 06/analoT OYeHb GOMBIIOH Maccou.

Tun ovonutenbHoW Garapeu Tennoothaua M3nyYeHHeM OTONHTENbHOM Gatapen Koncmpyxmuenvie pasmepot
OTH. €/i.
¢ ) Pasmeptt (puc. 4.1, 4.2) ykaszausl B DIN 4703, yactiraHo 3aMmeHeHHOM EN 442, Pagn-
B noMeweHue Ha HapPYXHYIO CTeHy obujee aTophl UMEIOT TPU OCHOBHBIE XapaKTEPUCTUKH:

YyryHHble cekyHoHHblie pagvaropbl 0,26 0,1 0,36 — KOJIMYECTBO CEKIIUA;

— BBICOTY KOHCTPYKLIHH;

Mnockue Barapen — pIyOUHY KOHCTPYKIIMH.

Konniecteo  Konuuecteo HomuHarbHas TeIoBasi MOLHOCTE 3aiaeTcsl B BT Ha onHY CeKIHIO.
ozl ile] ] KOHBEKTHUBHDIX
3/1eMEHTOB PeanboBoit Hunnenb OTBEpCTHE BTYNKM
opHopspHaa  Ges 0,38 0,18 0,57 N gl T [ N l l ,L
L D)
1 0,25 0,11 0,36 4 ir TepmetwyHas
- 29  MOBEPXHOCTb T — 1 —
meyxpagHaa  fes 0,23 0,10 0,33 31
wl x
1 0,20 0,08 0,28 : ggz&ggopa e
; TeNbHan
2 0,17 0,07 0,24 ] e
TPEXpSOHan 3 0,14 0,04 0,18 {1nockoe ynnothexue
PeXpRA . ’ : gL——E > (Ui {He copepxallee
e acbecr)
Tenatoomoaua ustyuenuem r 60 [lnnHa cexunu
TennooTnaya usnyyeHHeM ONpeIENseTCs B MEPBYIO OYepeib TeMIepaTypoit 1 pas- Puc. 4.1. Yyryaueiit paguarop DIN 4703 [4.1]: B — seicoTa; H — HOMHUHATHHBIA
MepOM HapyXHoM nmoBepxHocTu. PopMa MOBEPXHOCTH HMeeT BTOPOCTENEHHOE 3Ha- 8| pasmep; I — tybuna
YyeHme.
OcHOBHasT U3JIyyaollas MOBEPXHOCTh NOKHA OBITH IPH 3TOM HarlpapiieHa B : NonepesHbli paspes cexum
noMeuieHue. JJong oTpakeHus: TETUIOOTOAYHM HM3JTydeHHEM JOMKHA ObITh He3Hayu-
TeILHOM. 8_ r @_}‘ @61 o
Tak Kak TeIUiooTnaya UTydeHHWeM 3aBHCUT B OCHOBHOM OT HAPYXHOM ITOBEpX- o~
HOCTH, TO TIPY Heu3MeHHOM Temmeparype OaTapeM yBeJMueHHe TeIUIOOTAaYH MOXeT 2 N
OBbITh JOCTUTHYTO TOJBKO 33 CYET YBEJIMUEHHMS KOHBEKIIMM H W3MeHEeHHs YCJIOBMIA |
TIPUTOKa BO3IyXa.
;1 @ = 10|18 220
Hzmenenue 0oau menioomoauu uziyuenuem
Jons TerumooTnayy u3NydeHueM OOHOM M TOH XKe HarpeBaolledl MOBEpXHOCTH MNpu &
YBEJUUYEHHH MOITHOCTH YMEHBIIIAeTCS. ! S'L __;@
VBenuyeHUe MOLIHOCTH, HECMOTPS Ha NOCTOSHHYIO TEMIIEPATypy U Heus- S 2 N =
MEHHOCTb MOBEPXHOCTH, IJisi BCTPOEHHBIX OTONMUTENbHBIX NMPpUGOPOB HEBO3- A r 0 fiwka cekunm 160 } 250 |
MOXHO.

Puc. 4.2. CransHoi panHarop DIN 4703 [4.1]: B — sbicota; H — HOMUHAABHBIN

Terutootnaya u3TydeHreM NMPU yBEeIMYEHUH IUIOIAAN HarpeBaioliel MOBEPXHO-
T Yo Tpe P pasmep; I' — mnybusa

CTH B COOTBETCTBUM C KOHCTPYKTHBHBIMM YCNIOBHSIMHM, HAlpUMep, LIMPHHON OKHA
WIH HULIM, a TAKXKe PacroioKeHHe OTOTHTE/IbHBIX OaTapeil 1Mol OKHOM OKasbiBaeT
3HAYUTENHbHOE BJIMSIHME HA TeIUIOBOM KOMMOPT M MOTOK BO3NYyXa B MOMeEIeHHH
(cMm. pasmen 1.4).

4.2.3. Paouamoput ocoboii hopmui

Hapsiiy ¢ CeKIIMOHHBIMU M IUIOCKMMHM PafiMaToOpaMM, CYILEeCTBYIOT NpYrue MOMETU
4.2.2. Cexyuonnvie omonumeavtvie 6amapeu, paouamopol : OTONMTENBHBIX Garapeii, HApUMep:

. — Tpy6uarsii paguaTop ¢ ONHOM KONOHHO;
OCHOBHBIM OTJIMYUTEIBHBIM MIPH3HAKOM 3THUX OaTapeil U3 YyryHa WM CTAJIU SIBJISIeT- — TOJOTEHIIECYITHTEN;

Cs1 TO, YTO OHU U3TOTOBJIEHbI M3 OTOENIbHBLIX CEKIIUM, KOTOpBI€ COCIHMHECHBLI MEXIY — pr6anag OTOIMTENbHAS 6a’1‘apeﬂ,
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9.11.6. Ocnoenvie zudpasiuneckue cxemot
Pa3zeooxa

Tax Kak ¥cronb3yeMeie B OTOMUTENBHOM TEXHHKE CXEMbI TIOTOKOB BOJIBL YIUTBIBAIOTCS
TIpH PETYIIMPOBAHUN MOLHOCTH WJIH TEMIIEPATYPHI, TO MOXHO TOBOPHTH JIMIUb O He-
GoTbILOM KONHYECTBE OCHOBHBIX CxeM. M3HAYA/IBHO PAalIMYAIOT B OCHOBHBIE TPYIIIBE
CXEM C pa3BOIKOIL HArpeTod BOMbI 10 HECKOIBKUM OTOIHTENBHBIM KOHTYPaM:

Pasegodra 6e3 ocnosroeo Hacoca (puc. 9.30)

Mexy KOTIOM M OCHOBHBIM PAacIIPEHeTUTE/IEM HACOC HE BCTPauBaloT, T.€. KAXIBIH
OTOIMTUTENIEHEBIN KOHTYD HMEET CBOI COOCTBEHHBIH HAcoC. DTOT Hacoc JOJIXEH TIPeono-
JIET TIOTCPH JABICHUs B COOTBETCTBYIOILEM OTOITMTE/ILHOM KOHTYPE M KOHTYpE KOTJIA.
B KOHType KOTiIa KOJTWYECTBO BOMIbI U3MEHSIETCS], B OTOIMUTE/ILHOM KOHTYpe — OCTaercs
MOCTOSIHHBIM. Tak Kak Tepeniafsl JARIeHHH B KAXIOM OTOIMTEILHOM KOHTYpC He ofii-
HaKOBBI, TO OHM BJIMAIOT OPYT Ha Jipyra.

Paseodxa ¢ ocnoenem nacocom (puc. 9.31)

Mexty KOTJIOM M OCHOBHBIM pacripefie/IuTe/leM BCTPAUBAIOT HACOC JUTst KOHTYpa KOT-~
Jia. Mexjy pacripefieNuTeneM U KOJUIEKTOPOM HAXOIUTCS KOpPOTKMii 06BOIHO#M yyac-
ToK. TeM cambiM oGecrieunBaeTcsi paBHOMEpHasT NONAYa K OTHETLHBIM OTOMMTENbEBIM
KOHTYypaM, TaK KaK MEXAY paclipeie/IiTeieM H KOJUIEKTOPOM BO3HUKAeT IOCTOSH-
HBIH Neperna narieHus.

Hapsiny ¢ sTMMHM OCHOBHBIMH CXeMaM# HCIIOJB3YIOTCS TAKKE CXEMbl € MHHM-
MaTbHBIM OOBEMHBIM DAacXOiOM BOIBI B KOTIE M peryIMpoBaHHEM TeMIIepaTyphl B

Koren
Puc. 9.30. PasBonka 6e3 ocHOBHoro Hacoca [9.4]
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Puc. 9.31. Pa3sgofika ¢ OCHOBHBIM HACOCOM M pacnipenenuTeieM 6e3 TIOTephb
nasneHus [9.4]

9.11. Ocroeénvie cnocobvl peeyauposanus cucmem omonienus 2

OTOIHUTEIBHOM KOHTYpe MM 00paTHO#M JIMHMM KOTiIa. MUHMMATbHbIH 06beMHBII pac-
XOZI MOXeT ObITh ObecIieyeH ¢ HOMONILIO Hacoca IS KOHTYpa Komia.

MaxkcumanbHas Temiiepatypa B rionalomieit THHUHM TOLIEPKUBAETCS B OCHOBHOM
€ TIOMOMLIBIO TIPE/IOXPAHNUTENIBHOIO OGOpYAOBAHUA KOTIIA.

OO6BIYHbIE KOTE/IBHBIE YCTAHOBKH B CTALMOHAPHOM PEXMME IKCIUIYATUPYIOTCS C
BBICOKO#, NMPaKTHYECKHU MOCTOSIHHO TemItepaTypoi Bombl. TIOAToOHKa TIPOM3BOIMTCS,
KaK MPaBHIo, ¢ MIOMOIUBIO CMECHUTEIFHOTO OOOPYAOBAHMU.

CoBpeMeHHBIe HU3KOTEMIIEPATYPHEIE ¥ KOHICHCALOHHBIE KOTIIbI paborarwor B
OCHOBHOM C PazIMIHO#MH TeMIIEPATYPOil TIONIOTOBKM BOMNE B 3ABHCHMOCTH OT TeMIie-
parypsl HapyXHOTO BO3IYyXa.

B oripesienieHHBIX KOTEbHBIX YCTAHOBKAX, MpEXIe BCErO MOLHOCTHIO o 100 KBr
HJIH ¢ GOJIBIINM 0OBEMOM BOITBI, HEOOXOIMMO HOBLINATE TeMIIepaTypy obpatHolH JIMHUK
A7A TOTO, YTOOB M3GekaTh 0GPa3OBAHIST KOHAEHCATA B KOTIE, OCOBEHHO TpH ITyCKE.

Ycemanoexa ¢ necxosvkumu Komaamu

Ecu vcronesyiotest ycTaHOBKH ¢ HeCKONBKMMH KOTAAMH, TO HOIDKHBI BbITIOMHATHCS
CENYIOIYE OOTIOHUTETBHbIE YCIOBHS: )

— HE HAXOmILMECH B SKCIDIyaTallMy KON B cooTBeTCTBHM ¢ lIpenmicanusavu o
OTOITMTE/IBHBIM CHCTEMAM HOJDKHB! MMETh BO3MOXHOCTE THAPABINYECKOTO OTKITIOUSHIS,

— Iutst TOrO YTO6B! OOBEMHEI PACXOI BOMB! B -KAXKIOM KODIE ObUT ITOCTOSTHHEIM,
KaX[pIi KOTENl NOJKeH GbiTh 06OpY/IOBaH COBCTBEHHBIM HaCOCOM;.

— B cooTBeTcTBUH c [IpemmicanueM mo orormmresbsm CHICTEMaM KOTIbI JIOJK-
Hbl OBITH OGOPYIOBAHBI CHCTEMOIi CIEISLIETO PEryTUPOBAHMS.

B ycraHoBKax ¢ HECKONLKHMHM KOTJIaMH TpeGyeMbrii O6GbeMHBIL. pacxon BOIb
M3MCHSACTCS B IUMPOKOM JHAMA30HE, YTO MOXET NIPMBECTH K HEOAArOIIpHSITHOMY pac-
NpeAEeNneHHyIo BOOBI, UIYMy B Tpy0ax M T.1. DTOr0 MOXHO H30eXaTh ¢ HOMOIBIO OObe-
AMHEHHOTO NOAK/IOYEHMS, IPUMEHEHHS PacpeaeuTens Oe3 JaBieHus Win Tpybo-
IIpoBOLA [l YHAPaBIMYECKOIO BRIpABHUBAaHMS.

Pacnpedeaumensv Ge3 dasaenun

Pacripenenvrens Ge3 naBlieHHs UCTIONB3YIOT B TeX CHyYasX, KOTHA KAXKILIA OTOIM-
TEJIbHBI KOHTYD MMEET CBOH HUPKY/SIIMOHHHH HACOC, KOTOPHIH TIPEOIONEBACT TIO-
TEpU NaBJICHUA TONBKO B HAHHOM KOHTYDE, 4 LUPKYASIHIO BOJIH BHYTPH OTOMTETb-
HOTO KOHTYpa obecreynBaeT MCTIONMHUTENBHbIN MEXAHH3M: PETYAUPYIOLISro KianaHa.

Pacnpedesumenv nomoros

braropapsi ypaBHHTEIILHOMY TpYGOIIPOBOLY (pacnipegenuTemo, puc. 9.32) MOXHO H3-
Oexare nepenana naBneHus. B pacrpenenutesne MOTOKOB MPOHCXOTUT I¥MAPABIHYEC-
Kasl yBf3Ka KOHTYpa KOTJIA U OTOTIMTENEHBIX KOHTYPOB:

Dynxyuonaivnoie cocmosnus

Pazmiyator 1py GyHKIMOHANLHBIX COCTOSTHUA:

— Pacxo/l BOALI B OTOHHTE/IbHEIX KOHTYPaX CHCTEMH COOTBETCTBYET PACXOILY BOIEI
B KOTJIe — paclipelesidrelh He paboraer;

~ Pacxor BONBl B OTONMTEIBHBIX KOHTYPAX CUCTEMBI GOJNBILiE pacXoma BOALL B
Kotne (TeruionoTpeG/ieHHe B OTONMTENBHOM KOHTYDE MIOBBILIEHHOE) —» pasHOCTS B
pacxofiax MepefaeTcsl OT 00PaTHOM K HONAIOMIeH JUHUM Yepe3 pacipeneuTeTs (TeM-
reparypa B ofanuieii THHUM YMEHBHIAETCH);

— Pacxop BOAbl B OTOIMTENIbHBIX KOHTYPAX MEHBLIIE PaCXOla BOIbI B KOTIE (Tem-
JIonoTpebieHNe B OTONHUTENBHOM KOHTYPE NIOHIDKEHHOE) — PasHOCTh B PacxOnax [e-
pefiaeTcst OT NOAAIOIIEH K oOpaTHOM JIMHMM Yepe3 pacnpene/MTeNb (TeMieparypa B
oOpaTHOI TMHUM HOBBHIIIAETCH).
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Puc. 4.3. Harnaauelii npyMep MCIOMHEHNS IIOCKMX OTONUTENRHbIX GaTapeii {4.1]:
B — Bricota; J[ — mimHa

4.2.4. Ilrockue omonumeavnvle 6amapeu

B npoTHBONONOXHOCTb PAIHATOPaM ILIOCKME OTOIUTENRHEIE GaTapen (puc. 4.3) npen-
CTaB/LSTIOT cODOM 3aKPHITHIM TJIOCKHIA IEMEHT, BHYTPH KOTOPOIo I10 Beelt IUTHHE 1D~
KYJIHpYET TeIUIOHOCHTEb. biiaromapst y3koil KOHCTPYKIIMH IUISL MX YCTAHOBKM TpeOy-
€TCsl CPaBHUTEIBHO HeOGoJbllias rIyOrHa.

Dopmov: Koncmpykyuu

B ocHoBHOM pazrmuyaloT cnenyioliye GopMbl KOHCTPYKIIHIA:
— mIapKas MepeaHsis MOBEPXHOCTD;
— npodWwMpoBaHHAsA MOBEPXHOCTb C OIHOM WIM IBYX CTOPOH;
— OJHOpSMAHAs, MHOTOpsiIHAsT GaTapest;
~— KOMITaKTHasl TUIOCKasl OTonuvenbHas Gatapest;
— roToBasi oTonuTeNbHast batapest ¢ BeHTUIEM-TepMocTaToM (puc. 4.4);
— C KOHBEKTMBHBIM 3JIEMEHTOM MM 6e3 Hero.

Koncmpykmuenvie pazmepot

T'aGaputHrie pasmepsl Takke yctaHorleHsl B DIN 4703. K HuM oTHOCHTCS:
— JUIMHa,
— IIMPUHA,
~ mybuHa.
HomuHanbHast TerwioBast MOIIHOCTD 3anaeTcsa B BT Ha 1 m.

4.2. Komnaxmusie omonumenshbie npubope! \)

Mogatowmin Tpy6onposog, BeHtuns Pyuka TepmocTata

|
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Monknwoyenve K TpybonposoaHoit cetn

Puc. 4.4. ToroBasi OTONUTENbHAs OaTapes ¢ BEHTWICM-TepMocratoM [4.1]:
B — BBICOT2

4.2.5. Koneexmoput

Tenaoomoaua

KoHBexTOpaMy Ha3hIBAIOT TaKWe OTOIUTENILHBIE YCTPOMCTBA, KOTOPBIC COCTOHT M3
TPY6 © 3aKpeIUIeHHBIMM Ha HHX IUIaCTMHaMU. BaxuHeiiueil QyHKIMOHATBHON MpU-
HAIUIEXHOCTbI0O KOHBEKTOPOB SIBIFETCst OONHLIOBKA. B IPOTHBOIONOXHOCTL APYIUM
TUIaM OTONMTENBHLIX GaTtapeil 00JIHMIIOBKAa YMEHbIaeT TETUIO0TAaYy M3TyUeHUEM, T.€.
TEIUIOOTIa4a TPOMCXOAUT MPAKTHYECKH TIONMHOCTHIO KOHBEKLIUEH.

Ecmecmeennasn yupKyaauus 6030yxa

B OCHOBHOM pa3jiHyaioT KOHBEKTOPBI C €CTCCTBEHHON WIH NPUHYINUTETbHON LIMPKY-
nsipeit Bo3nyxa. Y KOHBEKTOPOB € €CTeCTBEHHOM LMPKY/IALMel HarpeBaHHe BO3oyXa
B TIOMEILEHHH OCYLIECTRIAETCS BCIECACTBHE HN3MEHEHHUA €ro TUIOTHOCTH.

Taxoke KOHBEKTOPH ITOIPA3IeNTIoT N0 Coco0y YCTAHOBKY, KaK 3TO NPeACTaBIe-
HO Ha puc. 4.5.
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Pacnpepenutent
NOTOKOB
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M3MeHseTCs
[ .
Puc. 9.32. CxeMa TerntocHaGXeHHsA ¢ pacrpelenuTelieM IOTOKOBO Bombl [9.4]:
KF - patuuk perynupoBaHHs Temriepatypsl B Korne (KI);

RF - jmaryux perynupoBaHus TeMIieparypbi oGparHoi sunuu (OfI);
K,, K,~ xoten 1, 2

9.11.7. T'udpaeauveckoe 6vipasrueanue
Onpedeaenue no nopmamuernomy ooxymenmy VOB

B nopMatuBHbIX mokymeHTax VOB (Ilpeammcanvsa 1o ycjiOBHSM BBHIONHEHHS BCEX
BUIOB cTpouTeNbHBIX pabor) u DIN 18380 (OtornuTentHble CHCTEMBI M LIEHTPAIU30-
B3HHBIC BOIOIDEHHBIE YCTAHOBKHM) YCTAHORIIEHO:

Cucmembt omonsenus 00axcHb Gbimb YCMAROGAEHb. MarKum o06pazom, 4mobsl 6oLl
obecneuenbi mpebyembie yHKYUU U HeobX00UMAS MOWHOCMb 8 COOMEEMCMeUU ¢
3aronodamenvHbimy yeaosuamu. Tudpaeiuseckoe evipasnusaniie HeOGXOOUMO @bi-
noanume mak, ymobet 6ce nompebumenu meniomu Goiau obecneuenv: pacxodom
600b. 6 COOMEEMCMEULL ¢ MENAONOMPebACHUEM U 6 CAYHAAX NOCAE CHUMNCEHUS MeM-
nepamypu: € ROMEWEHUL Wil NOCAE Nepepuisoe 8 pabome CUcmeMb.

B ofileM, MOXHO OTMETHTB, YTO TIPH MMIPARIMYECKOM BBIPABHHMBAHMH BCE CO-
NMPOTHBJIEHHA B CHCTEME HACTPAMBaIOTCsl TAKMM 00pa3oM, YTO MpPH BCEX peXHMAX
paboTsl OTONUTEIBHbIE TPUOOPBI CHAGKAIOTCH HEOOXOTMMBIM PACXOIOM ropsyeil BOEHL.

INonGop oromuTenbHOro KOTIa, TPYOOIPOBOIHOI CETH, HACOCA M OTOIMMTEIBHBIX
npuGOpOB IIPOBOIMTCS [UIS Cy4Yass HOMMHAIBHOM HATDY3KH (TP MAHMMAJILHOM TeM-
riepatype HapyXxHoro Bosnyxa o DIN 4701), 1.e. B orormiresibHble IpHOOpHI 11OCTY-
NaeT HOMMHAIBHBIA pacxoll BOAbL. TeM CaMbiM YCTAHABIIMBAETCH PABHOBECHE MEXIY
pacxolioM BOIBl M TIOTepsIMHM JaBIEHMS.

Jlannenue Hacoca Bee ke He PaclipoCTPaHAETCsl PABHOMEPHO 110 BCeii CHCTEME, Tak
KaK OT/IETbHBIE CTOAKK M TPyGOITPOBOIBI MIMEIOT Pa3Hbie HOTepH JaBIeHHsA. DTo TIpH-
BOIMT K HEpaBHOMEPHOMY DacIpelic/IeHUIO TEILUIOHOCHTEIS, TAK KAaK TeIUIOHOCUTENh
TPOXOMIMT Yepe3 camMble OIaronpUsITHEIE MYTH ¢ MUHUMATBHBIMU [IOTEPAMY AaBIICHHS.

BbipasHMBaHME TIOCPEICTBOM H3MEHEHHS ITONEPEeYHOro CeYeHHs TpyOOorpoBO-
JI0OB WX X JUTHHEI 110 NpHHIMITY TuxensMaHa He Beerna siBIeTCs] BO3MOXHBIM M3-3a
TOBHIIIIEHHOH CKOPOCTH MOTOKa M MECTHBIX ocobeHHOCTeli.

Han6onee ynoGHEIMH BapMaHTAMM BBIDABHHBAHMS NABJIEHHs SBIAETCS BCTPAHBA-
HMe JOTOHHTEIBHBIX NIEPEHACTPAHBAEMBbIX VT PErYIIMPYEMEIX COIPOTHRIEHMI MOTOKA:

— TIPEOBAPUTENIbHAT HACTPOHKa BEeHTHJII-TEPMOCTATA;

— HacTpoiika B MeCTe NPHCOeTHHEHH 0OpaTHOI TMHUM K OTOIHMTELHOMY TpH-
Gopy 1pH NoMOLIN OGXMUMHON HAKHIHOM Taifkiu;

~— YCTaHOBKa M HpeABapHTeNLHAas HacTpOMKa peryaHpYIOIIUX BEHTHIEH IS
CTOSIKOB.

W
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9.11. OcHosuvie cnocobbr pezyauposanus Cucmem OMmonieHus 22\5\)

PerynupoBanHe B MecCTe IPHCOEAMHEHHS OOpaTHOM JIMHMM K OTONMTEIbHOMY
npubopy NpH HOMOLLHM OO0XKHMHOM HAKMEHOM Talikyl IpUMEHIETCs pexe.

Kak ripaBuiio, NoAroHKa NpOH3BOAUTCS € TIOMOLIBIO M3MEHEHHs K03 HULMeHTa
TIPOITyCKAaHUsA BEHTWIA K OTOIHMTENbHOrO Ipubopa. EciM TakuMm o6pasoM BbIpaB-
HHMBaHME He NOCTUTAETCs!, TO MCIIOIB3YIOT PeryiupyloiHe BEHTHIU UL CTOSKOB.

Jro6as1 apmatypa MOXET pealM30BaTh JIMILL ONpPENENCHHBI WHTEPBAI H3MEHE-
Hus pacxoaa okl [IpH 3T0M Gonplnoe 3HaYeHHe UMeEET M TO, KaKas 3aJdHa Xapak-
TepHCTHKa — JIMHEHHAS WM PaBHOINPOLEHTHasa (Jorapudmuyeckas).

B xayecTtBe OCHOBHO# XapaKTepHCTHKH IIPMMEHSIOT KO3(QUIHMEHT BEHTWISA k...
BT0 3HaYEHHE ONpEAeNsIeTCs M3TOTOBUTENEM B BHIe (OPMYIIBI, KOTOpast noxaamBaeT,
Kako pacxof B M/4 MpOXOAUT Yepe3 apMatypy IpH oIpeneieHHOM pasHOCTH JaBie-
HuA (cM. paszien «MsMepuTenbHas H PEryiipyonas TEXHUKA»).

B kayecTse OCHOBHOrO 3Ha4YeHHs (CTaHIAPTHOro K03 UILMEHTA) I COOTBET-
CTBYIOLLEN apMaTypsl 3anaercst k. .., KOTODBIii MOKAa3bIBaeT MAKCHMAIBHBINA Pacxol
NIPY HOJTHOM OTKPHITHM ¥ pasHOCTH raBineHuit 1 Gap. Jauureni kosdduumedT npen-
crapier coboit TeopeTHUYECKYIO BEIMUHHY, 3aJaHHYI0 U3rOTOBHTEIEM.

30Ha TTPOHOPIMOHATBHOCTH PEryTHPYIOIEro BeHTWIA COCTARIieT OBBIMHO OKO-
1o 2 K. M3 artoro creyet, 4T0 KO3GOUUMENRT k., . B KAuecTBe OCHOBHI JUIs pacyera
NPUMEHSTRCSE HE MOXET, @ BMECTO HEro HeOOGXOOMMO TPHMEHSTh k.. npu Xp =2 K.

XapaxrepucTUKa BEHTWISI OTIpefelisieTcs CleAyIoLuM 06pa30M

V
=— 3 k - 3
- T b 4] N T b 4] 9.64)
roe: yi (N
VB M*/u VB n/u
p B 6ap pBlla
1 Toro YTOOB! MCHOMHUTENBHBIE OpPraH peryim-
‘ PYIOIETO KJlallaHa OKAa3bIBai AEHCTBUTENBHO XOpoliee
BIMSIHME, OH JOMKeH KOMIEHCHPOBATh OIpEIeICHHYIO
Ap, IOJTO TIOTeph NaBNeHMs Ap OT OOLUMX NOTeph NaBjie-
e HMSL CHCTEMBI Ap_ VI paBHO3HaYalllMX HOTeph JaBiie-
| |AP., HUT OTONMTEIBHOTO KOHTYpa Ap, (puc. 9.33).
A -1 Bausnue eenmuan
p“"" D1a fois 0603HAYAETCS KaK BIMAHME BeHTHIA P, 1 To-

Ka3bIBacT COOTHOLICHHE IOTEPh BEHTIWIA B OTKPEITOM CO-
Puc. 9.33. IIpencranieHye CTOSTHHM M ODILMX TIOTEPDh JABICHMA B pacCMaTpMBacMOM
OTOIINTEIBHOM KOHTYPE € MSMCHIOLIMMCST PAacXOnoM:

P Apacm SFeent Apﬂem
= Apcucr Ap'rpyﬁ +Apneu'r ’ (9'65)

Jns1 obecnieyeHus yCJIOBHHM XOPOIUETO PeryTHpOBaHMsA KO3 PHLMEHT BIMSIHUSA
BeHTWIA P momken Obrth Kak MoXHO GomsiuuM. Ilpu 3T0M Heobxomumo cobimo-
J1aTh JOMYCTHMYIO CKOpOCTh BOIBI B BeHTH/E. OOBIMHO BeTHUMHa BIMSHUS BEHTIWISA
HaxoguTcst B uHTepBaie ot 0,3 mo 0,7.

Ha ocHoaHuy BrIGpaHHOTO KOhOHUIIEHTa BITUSHUS BEHTIIA H PacXola TeIVIOHO-
CUTENIS, KOTOPBIi paCCUMTHIBAETCH 10 HEOOXOMMMOMY TeIUIONOTPEOICHHIO, B COOTBETCTBUM
¢ npeobpasopaHusAMH ypaBHeHUH 9.17, 9.18 u 9.65 MOXHO paccyuTarh pasMep BEHTHIL:

_ O
V -
T 1163 A

JOJIEH 1oTeEPh AaBICHUSA
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Xonopsbiid Bo3ayXx
OT OKHa

Waxta
KoHsekTOp
T
LlokonsHuii# KOHBEKTOP

) [puTounbil BO3AYX
BropuuHbit noTok Bo3ayxa

% BuixofHan petuerka
¥

D U

/ Bentunarop

KoHsekTop

/ TennoobMenHuk

/ BospyuHuit GunsTp

3awuTHas pewetka

HapyxHiiii BO3AYX # A Iy

!

HanonsHbii KOHBEKTOD

.~ Boapyx nomelenus

7;/// i

HaPYXHOTO ¥ BHYTPEHHEro BO3flyXa

7727771

3
/s
YW W)

Puc. 4.6. [TpuHIMTManbHas cxeMa BEHTIISTOPHOrO KOHBeKTOpa [4.1]

0O6nuuoska
KoHBexTop

Ilpunydumenvnan uupKyasuus 6030yxa u 6eHMUAAIMOPHLLE KORGEKMOp

©
o
<
©
3

Y KOHBEKTOPOB ¢ MPUHYAMTEIBHOM LIMPKYJISIHER BO3IYXa WM BEHTHISATOPHBIX KOH-
BEKTOPOB (pHC. 4.6) Ui IMPKYIAINHN BO3IyXa HCHONR3YIOT HATIOP, CO3MaBaeMblit BeH-
TUJITTOPOM.

Hapsiny ¢ nmpyMeHeHHeM BEHTHWISTOPHBIX KOHBEKTOPOB, M1 OTOILIEHMS Cyllie-
CTBYET BO3MOXHOCTb MX HCIIONB30BaHMS M JUIS BeHTHIALMHM, TAK KAK TPOMCXOIUT
NPUTOK CBEXEro BO3MyXa Yepe3 HApy:KHYIO CTEHY H ero CMellieHue ¢ BO3MyXOM ToMe-
i LIEHMS.

OCHOBHBIM JOCTOMHCTBOM BEHTHJISTOPHBIX KOHBEKTOPOB 10 CPABHEHMIO C OTO-
NUTEbHBIMKM OaTapesiMM SIBISIETCST BO3MOXHOCTb OBICTPOrO HarpeBaHUs BO3IyXa B
TOMellleHNd U ONHOBpeMeHHAs! BeHTHIILUSA B MPOLecce OTOIUIEHHS.

KOHBEKTOp 1% YCTAHOBKM HA CTEHY WK B HMtLlY

Puc. 4.5. Buipl KOHBEKTOPOB C €CTeCTBEHHOM LIMPKYJIsiiHeit Bosayxa [4.1]
43902
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Hopmupyemuiii noxazamens

B kavecTBe HOpMHpYeMBIX TOKa3aTeNeH Nepenana NaBIeHHS B OTOIUTEIbHOM KOHTY-
pe (OTONUTENBHBIN MPUGOP + BEHTUIIL) PEKOMEHIYIOTCH CJiefyIolHe 3HaYeHUs:

— BIamy or Hacoca: ot 50 no 100 mbap;

— BOnu3K Hacoca: 150 mGap.

Hccnenopanust oKas3amm, YTO B paIHATOPHBIX BEHTHIIX-TEPMOCTATAX M3-33 CITHLI-
KOM BBICOKOIO JaBJIEHUs HACOCA BCErAa CyLUECTBYIOT TIPOGIeMEl ¢ mymoMm. B coor-
BETCTBMM € JaHHBbIMM Pe/iepabHOTO COK03a 110 CAHMTAPHMY, OTOIUICHHIO M KOMIHIIM-
OHHUPOBaHMIO MAKCHMABHBII MEpera fapieHHs HeoGXOMMMO OrpaHuuMBaTh 1o 200
Mbap (20 000 Ta).

Kak npaBuio, MUHUMaIbHBIE NOTEPU IABICHUSI B BEHTHIE NMPHPAaBHUBAIOT K
40 MmOap (4000 Tla).

Hcrionbays 311 3HaY€HHUA JUIS NOTePh TABIEHUS B COOTBETCTBHM C YpaBHEHHEM
9.64, MOXHO paccuMTaTh 3HaYeHMe KO3(ODHIMEHTa MPOIYCKAHUS BEHTHIS k., wu
BLIOpaTh HEOOXOMMMEIH BEHTIUTP B COOTBETCTBUM C MPOEKTHHIMM IAHHBIMH.

Hist BHIGpaHHOTO BEHTIUIA C YYETOM PACXOfid CYILECTBYIOIME NOTepH IABIEHHS
ONIPENEISIIOTCA MO ypaBHeHMIo 9.13:

2
M = [kLJ =M,
BEHT
roe V uamepsercs B ji/u.

Ecimm ucnomb3yoT MakcMManbHOe 3HaYeHHe KoxpduLeHTa [POITYCKAHMsI BEHTIIS
k..., TO 3HaYeHHE TOTEPb NABIEHUS COOTBETCTBYET HOJTHOCTHIO OTKPEITOMY BEHTWIIO.

1A mpoBeNeHUs! TMAPABIMYECKOTO BHIPABHUBAHMS HEOGXOMHMO ONpenenuTh
HOTEepH [ABJIEHHMS KaXIOr0 y4yacTKa, BENYLUEro K OTONMTeNbHbIM npubopam. Coot-
BETCTBYIOILMIT Teperial] NaBleHus ONpPeeNsieTcs Ul CaMOro HeGNarofpHsATHOrO OTO-
HUTEIBHOrO MPUGOpa. DTOT Nepenan ¢ HOMOLIBIO BEHTHIS OTONMTENBHOTO npubopa
IOTCKeH OBITh YMEHBILEH, T.€. BHIpOBHEH. TeM caMbiM Ha OCHOBaHUHU rnorepy gasie-
HUA ONPEOENAIOT XapaKTePUCTHKY BEHTWIA [UTS NPEABAPUTENIEHOM HACTPONKN BEHTH-
JIst OTONHTENIBHOTO TipuGopa.

A Toro 4To6Bl paccunTaTh HEOOXOMIMYIO NpEBapUTENIEHYIO HACTPOMKY BEH-
TWIA B KayecTBe Ap, B ypaBHeHue 9.64 moncrasnsiior obliuMe NOTEpH [ABTEHUd, T.e.
TOTEpY NABJIE€HUS, KOTOpbIe HEOOXOMMMO YMEHBIUMTh, TLTIOC TIOTEPH JABICHHS TIpH
TMOJHOCTHIO OTKPBITOM BEHTHJIE.

Ecnn camerit HeGnaronpusITHBI OTOMUTEIbHBIH npubop ycranasivBaerca Oes
MHHHMaJIbHBIX [TOTEph JABNEHHS Ha BEHTHJIE OTONMHMTENBHOIO NPHGOpa, TO NpenBapH-
TENTBHYI0 HACTPOMKY NPOM3BOMUTE HE HYXHO.

Ecnu notepu naBnenus, Kotopble HEOGXOMMMO YMEHBILNTh, SIBJISIOTCS CITHII-
KOM GOINBIINMH, TO HEOOXOTNMO YBEINYMTh PasMephl BEHTIWIS MIN IPUMEHSTh pery-
JUPYIOIMI BEHTHIb JUIS OTAENBHBIX CTOSKOB (cM. pasnen «MaMepurtensHas u pery-
JUPYIOIIAsA TEXHUKA»).

9.11.8. Ilpumep pacuema 2udpae.iunecxoeo evipasnusanus

Jist pacueTa ruIpaRMiYecKOro BHIPABHUBAHMS 31€Ch GYIeT MPOIOIKEHO paccMoTpe-
Hue ripumMepa 9.4 «HacocHas cHcTeMa BOISTHOrO OTOIUIEHMSI».

OcHoBy pacuera COCTaBISIOT NpHBENEHHbIE B Tabn. 9.10 HOTepH NABIEHHUS OT-
JCABHBIX YYaCTKOB, BellylIMX K OTOIMTEIbHBbIM MpHGOpaM. BeHTwIb-TepMocTar mon-
XeH ObITh NpeBapUTEIbHO HACTPOSH TAKHM 00pa3oM, YTOOBI KaXIbIH YYaCTOK UMEJT
OIMHAKOBbIC MOTCPU NamieHus, paBHbie 18 598 Ila (camblil HeGnaronpuATHbIH yyac-
TOK JIO oTonuTenbHoro nputopa OI18).

9.11. Ocroerbie cnocobb pezyaupoeanust cucmem omonienus 22\7\)

BripaBHusanive 6yzer rmokasano Ha npuMepe oTonMrensHoro npubopa OTI1.

Apope = 18 598 Ta;

Apoy, = 10 599 Tla.

OnpenensieM nepenan magienus — 7999 Ila, xotophiii HeoOxomuMo monoaHM-
TCJIBHO YMEHBIUNTE B BeHTHIE. [ 3TOr0 onpenenseM ro ypaBHeHMIO 9.64 sHaueHMe
Ko3hduIHenTa IPONYCKAHMS BEHTHIIS k... ¥ PMHUMAaeM 3HaYeHME IpeNBapUTENb-
HOi HAacTPOIKM B COOTBETCIBHY C JaHHBIMM M3TOTOBUTEIIA.

= 46,7 =013
J10-(4000 +7999)

B cooTBeTCTBUMY ¢ JaHHBIMM M3rOTOBUTE)ISI [9.2] BrIGKpaeM 3HaueHMe npeaBapH-
TeJIbHOH HACTPOHKM Ha BEHTHJIC TOYHOIM peryiipoeku «U», paBHoe 5.

Heobxonumele snauenus NpeNBapUTEILHON HACTPOMKH IS BCEX OTONHUTEILHBIX
1puGOpoOB TipencTasieHsl B Tabm. 9.17.

B coorBeTcTBMM ¢ BaHHBIME M3TOTOBHTENS HACTpOMKa MOXeT TPOM3BOIHTLCAH
TUIaBHO B rpefienax ot 1 1o 7, T.e. MOXHO BHGpaTh NPOMEXYTOUHbIE 3HAYCHMS (Ha-
npuMep, 5...6).

Takum 06pa3oM, pacyer HACOCHOI CHCTEME! BOISHOIO OTOIUIEHMS 3AKOHYEH.

Tabamua 9.17. [IpenpapurenbHas HACTPONKA BEHTHIEH OTOIHTELHEIX npubopos

Otor-  Obvemubiit fMovepu  Morepu Movepu Obume  Kosdpdw- Mpegsapn-
TenbHbil  pacxopn FABNCHHS  RaBNCHWA RABNEHHS, noTepH LHeHT TenbHan
npbop  V,n/u BEHTWIA  Ha yyacTKe KOTOpbie AABACHMS MPOMTYCKa- HACTPOHKA

Ap, Ma poON Heobxogumo  uepes His BeH-
Apyy Na yMeHbUiMT:  BeHTHAE  TWIR K
a0 ON18, MNa A&g’ﬂa
1 46,7 4000 10 599 7999 199 0,13 5
2 84,6 6191 13 102 5496 11687 0,24 1
3 93,4 7546 13 904 4694 12240 0,27 N
4 46,7 4000 9703 8895 12895 0,13 5
5 58,4 4000 10 951 7647 16471 0,17 5...6
6 58,4 4000 10 726 1872 11812 0,17 5..6
l 46,7 4000 10 588 8010 12010 0,13 5
8 116,8 11 801 18 598 0 0 0,34 N
9 99,3 8530 15 060 3538 12068 0,28 N




@ TInasa 4. OmonumenvHoie npubopet O nomewentl

4.3. YCTPOMCTBO NaHEesNIbHOro OTONNEeHUs

B ornudue OT pacloiioXeHHBX B HOMELIEHWH CBOOOMHBIM 00pa3oM KOMITAKTHBIX
OTOTIMTENBHBIX Garapeli, MaHebHOE OTOIVIEHWE B OCHOBHOM BCTPAWMBAETCSI B CTPOM-
TeJIbHBIE KOHCTPYKLMH.

Ilpumenenue

IasenpHOE OTOIUICHHE NMPUMEHSETCS, TIPeXIe BCEro, MpU HU3KUX TeMileparypax Ter-
AoHocuTed. TerutooTnaya MpOMCXOOHT HMIIyYeHWEeM, M TerUloTa repefaetcsi 60Jb-
IO Telionepeaoie TOBEPXHOCTHIO.

ITlomoaounoe AyHucmoe omonaenue

Hotonousoe ayuncroe ororieHre (puc. 4.7} npuMeHSeTCs NpEeUMYIeCTBEHHO Uid
oToIUIeHHUs GONBIIUX TTOMEIEHWI, TaKHX, KaK IPOMBILUIEHHBIE, CKI4ICKHUE WIH
CTIOPTUBHEIE 3aJIBL.

B nomemennsnx, rae moay paboTaioT chis. MpUMEHEHUE MOTONIOYHOTO JIYYHCTO-
ro OTOIUICHHS HEXeNATeJThHO.

Terootnaya ocyuiectBisgercs Ha 80% wuanmydyeHueM, mo3ToMy KoadduuMeHT
H3JIy4eHUS € JUIsi TAKUX CHCTEM OYEHb BAXCH.

BospeiicTBre M3nyYeHEHEM OT TEIIOM MOBEPXHOCTH CHOCOOCTBYET OLUYIIEHWIO
TeruoBoro KoMdoprta. 1o 3Toil MpU4YrHe TeMIleparypa BO31yXa B IOMEIICHHU MOXET
OBITH CHIDKeHa 0e3 ymepba s TernaoBoro komgopra.

Tpu pacroNoXeHUH TaHesel JIYIUCTOro OToreHNs HeobxonuMmo obpaiarh BHU-
MaHKe, IIpexie Bcero, Ha To, YToGH He GbUTa TIPEBHILIEHA TOMYCTHMAas TeMIleparypa
HX MOBEPXHOCTH B COOTBETCTBHMH C BBICOTOH HOMEHICHHS, W UCKIIOYHTH IPEIMETHI,
MELIAIOHE UIIYUIEHNIO (BCTPOEHHBIE 2JIEMEHTH, BBICOKHME TIOJIKK W T.I1.).

7
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HIMHINRTTThhh

loTonoyYHan naxenn /
NYHHCTOTO OTOTNEHUS c Tenn];)pn%%ﬁreneu Hecywas koxconb Z

PacnonoxexHas B naHensax cUCTeMa pacrnpesieneHun ropsyeit Boab

Prec. 4.7. CxeMa NOTOJOYHOIO Jyguctoro ororvienyst |4.1]

Hanoavnoe omonaenue

TIp¥ HanoJBHOM OTOIUIEHHWH pedb HIET MCKITOUUTENBEHO O CHCTeMax OTOIUIEHUs Tell-
JI01f BOHOH WM HHU3KOTEMIIEPATYPHBIX CHCTeMAaX, KOTOpBIE BCTPAaUBAIOTCS B IO
OcHOBHOM TIPUELMII COCTONT B MPOKJIaIKe TPYO ¢ BOAOY B KOHCTPYKLUMU ITOJA.

Cnocobbt ykaaoxu

TIpu 3TOM pa3IMUaIOT «CYXYIO» B «MOKPYIO» TEXHOJIOTMH IPOKJIaAKH TPyOOIpOBONOB
B oty (puc. 4.8). IIpH «MOKpOi» TeXHOIOTUH TPYOOITPOBOAL! YKJIAIEIBAIOTCS Ha Tell-
JO3ANUTHBIN CIOH, 3aTeM HX 3aJIMBaloT OSTOHHOM CTSLKKOM, KoTopasi obpa3syer bec-

4.3. Yempoiicmeo naneavHo20 omonAeHus

HanonbHoe noxputue

becwoBHbi non
(6eTonHaa craxka)

HanonbHoe nokpuiTue

becwosHwii non
{6eToHHan cTaxKa)

w

Tpy6onposoa /
3awmTHoe NoKPHTHE OT
ERXIRSARRIERERILLS Briark (nnexka

LXK A I I X I I XS -

L. 0. 0.9.9,0.0.0.0.0.0.9.0.0, C oM TEennoKu3onn u“ m

/A\ Hecyuiee ocHosarve

OvonutenbHne TpybonpoBoak nexar Ha
3alUTHOM NOKPWITUU

Tpy6Gonposop,

3aumTHOE NOKpHITUHE
X OT Bfiaryu (nnexka)
SO0 00500090004

CRHERELLAIKLES o
Cnoit Tennousonauuu

%\ Hecyiee ocHoBatue

OtonuTenshbie TPy6ONpOBOAL PAaCRONOXEHb!
NPUMEPHO B CepeanHe GETOHHON CTXKH

> 45 MM
= 65 MM

Ve a A TS AT AT v e
O N I, 0;0;0’0‘0;0'0;0;0.0;0;0.0;0

HanonsHoe nokpuwTHe
BecioBHbIA non
(beToHHas CTAXKA)

% 3alMTHOE NOKPLITHE OT
BAar1 enutenbHas

Hanonbxoe noxpuiTue
Cyxoit 6ecLi0BHR# non
5 g ETOHHAsA CTAXKA)

AUUTHOE NOKPLITUE
o1 Baary {nnexxa)

2 Mnockuis GTONMTENbHLIA
2020, 3NEMENT

%\ Cnoil TennousonaLmum
7 ™~ Hecyliee 0CHOBaHUe
0 6

Prc. 4.8. Cnioco0bl YKIaaKH «Teruioros nona [4.1]:
a — PacHoJIOXEHHe TPYOOTIPOBONOB TPY «MOKPOil» TEXHOJIOTHH,
6 — CHCTeMa OTOILICHUA <«TEeILIbI MOJ» ¢ TUIOCKUM#U AJIeMEHTAMH;
€ — pacmooXeHHe TPYOONPOBOMIOB MPH «CyXOH» TEXHOJIOIUH

= 45 MM

TennonpoBoaHKA
< METAANWNECKHUHA NHACT

47, TpyBonpoeog
Cnoi Tennousonaumu

Hecyiee ocrosaHue

LIOBHBIH 1071, T.€. TPYDOITPOBOIbI HAXOMATCS BHYTPH OeToHHOM crskxH. [lpm «cy-
XOi» TeXHOJIOTHH TPYOOIIPOBOIbl YKIIAABIBAIOTCS Ha CJIOH TEIUIOM3OJISIUMN CYyXHUMH.
Ceepxy B KauecTBe 3alUUTH OT BIATH YKJIaJBIBACTCS pasjelMTeNnbHasA IUleHKa. TaknM
006pa3oM, CTSXKa He KOHTAKTHpyeT ¢ Tpybamu. Uit paBHOMEPHOIO pacnpelesiCHus
TErUIOTHl MOXHO MCIIOIL30BaTh TeIUIONPOBOABBI META/UIMYECKHI JIHCT.

MoOXHO Takxke HPHMEHSATH CHCTEMY FUJIOCKHX 3JIEMEHTOB.

Dopmbt yrKaaoxu

HauGornee pacnpocTpaHeBHble GOPMEI YKIAIKH TPYGONPOBOROB B noity (puc. 4.9) —
3TO KOJBLEBas ¥ 3ur3aroobpasuas GopMEL.

Hapsiny ¢ HanosisHeIM OTOTUICHEM Bee Goree IMpoKoe NpUMEHEHUe B KITHILL -
HOM CTPOMTEBCTBE HAXOAWMT HACTEHHOE OTorUieHHe. C €ro MOMOLIBIo YITyYUIaeTCs
TeruroBol KOMQOpPT TpH HE3HAYWTEIHHOM IOBBIIIEHUH TeMIIEPaTyphl MOBEPXHOCTH
OrpaXAaIoNIMX KOHCTpyKumit. TIpy pacyeTe TakMx CUCTEM MCXOIAT M3 TOIO, YTO TEM-
fiepaTypa MOBEPXHOCTH OTPAKFAICLIMX KOHCTPYKIINI He NOJDKHa B TeYCHUE JUTHTENb-
HOro BpeMeHW mpesbnuath 35°C.

BcrpavBaHHe CHCTEMbI OTOIUIEHHS B CTeHy (puc. 4.10) MOXHO MpOM3BOIMTH HO
aHAJIOTUM € HATONbHLIM oToiieHreM. [Ipy 3TOM, €CTEeCTBEHHO, He HYXHO npHMe-
HSTH GETOHHYIO CTSKKY, HOCTATOYHO OOGNUIIOBKH CTEHBI IUTYKATYPKOH HIM CYXHMU
CTPOMTENTBHBIMH KOHCTPYKIIHAMH.

Io aHajlorHK ¢ HATOABHBIM OTOILIEHWEM, CIEIyeT YYMThIBaTh TPeOOBaHHUA I10
aHaueHUSAM Ko3hDHIHMEHTA TeTUTONIePEAayy Uil CTPOMTENBHOM KOHCTPYKIINH, KOTO-
phie YCTAHORJIEHBI B COOTBETCTBHY ¢ IlpenmicaHueM MO TErUIo3aliuTe ¥ eBporec-
KuM ctanzaptoM EN 1264 (Pacyer CHCTEM HATIONIBHOTO OTOTUIEHHS).
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NpAMOTOYHAA UAKM NONYTHAA CUCTEMA Opnotpybran cuctema
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Puc. 4.9. ®opMel yKIagKy TpyOOIIPpOBOIOB B TIOJY:
a — yKJajKa psaaMu (3ur3aroobpasHas);
6 — cnupaibHas (KONbLEBasd) yKIanka

Cucrema prﬁonponop,on Ha HecyLiuX 3neMeHTax

Wsonauua

06nuyoBka (Hanpumep, OCHOBaHWe (npw weoGxopumoctu)  Crewa

Nof, WTYKATYpKY, WITYKATypKa, NauTKa)
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Puc. 4.10. Bo3sMOXHBII1 CIOcO6 YCTAHOBKU Ha CTEHY

4.4. Pacuem omonumenvHbix npubopoe |0\|\)

4.4. PacuyeTt oTtonuTenbHbiX npubopos

4.4.1. Tenaoeasa mowpocms u 6bl6op omonumeabrozo npubopa

Pacuer 1 BBIGOp pasMepos npoussonarcs B coorserctBuM ¢ DIN 4701 vacrs 3 «Pac-
YyeT yCTAHOBOK JUisl oborpeBa roMeiennit» © DIN EN 442 «PaguaTopsl /i ioMene-
Huit. HopMupyeMas otonuTeNbHast Harpy3ka». EBporieliCKu# CTaHiapT 3aMeHsieT 6o-
nee pannue npenanucanusa DIN 4703 (yacruuno) u DIN 4704.
OCHOBHOM pacyeT TeIUIOBO MOLIHOCTH OTONMTENBHOIO NPUOOpa MPOM3BOIMTCS
cenyommuM obpasoM:
Q=m, - c, * (t;; — t;) [B1] “.1n
VI
Q=k, A, - At [B1], 4.2)
Iie m, — MaccoBbIil pacxoi BOfibl, KI/c;
¢, — yAeJpHas TEIUTOEMKOCTb Bombl, JIX/Kr -K;
k. — xo3(hQuIMEHT TerUionepeiaiit OTOMUTEEHOIO npubopa, Br/m?-K;
A — TTomians TeIUIoTepenaomieit MOBEPXHOCTH OTOMHTEILHOTO Tpubopa, M

or

Af, — TeMmepaTypHbIi Hariop, K.
Ocnoenvie ycaosun

TeruioBas MOWHOCTh PacCMAaTPHBAETCH KaK KOIMYECTBO TEIUIOTHI, OTHABAEMOM OTO-
NUTENBHBIM TIPHOOPOM B yCTaHOBUBILEMCst pexxume. IIpH ITpoYux paBHBIX YCAOBHSIX
OHa 3aBUCUT OT:

— TeMIIEpaTyPHOTO Haropa Af;

— [EHCTBUTETTLHON PasHOCTH TEMIIEPATYD fyy — fyp TEIUIOHOCUTENA B TIOLAIOLEM
H 0bpaTHOM TPYOOIPOBOIIE.

Hopmupyemasn xapaxmepucmueckan kpueas
Hopmupyemvie uau pacvuemmnie ycio6us
Hopmupyemas menioeas MowHocms omonumeabrozo npubopa Q.. ..

3aBUCHMOCTD TEIUTOBOI MOIIHOCTH OT TeMIIEpaTypHOI0 HANopd TpelCcTapieHa Ha Hop-
MaJIBHOI XapakTepMCTHYECKOM KpHBOH, Koropas Obijla HoJy4eHa B COOTBETCTBHU C
metonamu ucnsiranuit DIN EN 442. MaMenenue mapaMeTpoB TEIUIOHOCHTEIS BIIUSAET
Ha Teruootnaqy. Ui nojiydeHus. BO3MOXHOCTH CPaBHEHUS B CTAHNAPTE YCTAHOBJIEHB
TaK HasblBaeMble HOPMUpYEMBIE MTM pacyeTHbIe YCIOBUA IS ONPEAEIEHNS HOPMAITh-
HO¥! TEIUTOBOI MOLIHOCTH oTormTeabHoro npubopa Q. B DIN EN 442 ycraHoBieHbL:

— TeMIepaTypa BOIBI B MOJAIOLIEM TpybomnpoBone, 4, — 75°C;

— TeMIiepaTypa BoIbl B 06patHOM Tpybormposoze, f,, — 65°C;

— TeMIieparypa BO31yXa B NOMEILEHHH, — 20°C.
CyIecTBOBaBLINE [0 3TOTO 3HayeHus:, periaMeHTHpoBaHHble DIN 4703:
— TeMIleparypa BOOB B IOAAIOLEM TPpyboIpoBone — 90°C;
— TeMIiepaTypa BoObl B 0OpaTHOM TpyboIlipoBone — 70°C;
— TeMIepaTypa Bo3lyxa B HOMEUICHUH — 20°C.

ceifyac, KaK MpaBuio, HE MPUMEHSIOTCS.
Temnepamypnstii nanop

TemneparypHblii Harop Af, OHPEAENAETCs ABYMst CIIOCOOaMM:
Kax cpeoneapugpmemumecruii

A= %T- 1, @3)



NNMABA 10

CUCTEMBbI MAPOBOIO OTOIMNEHUA
HN3KOIo OABJIEHUA

10.1. OTAnMuyUuTenbHBbIE NPU3HAKU CUCTEM

B cucreMax napoBoro OTOIUIEHHMS Harpepawollieil cpefoii-TeIUIOHOCHUTeNIEM SBIISETCS
nap. Ipu sTom pasnmuaor:

— TIApOBble CUCTEMBI BBICOKOIO, HM3KOIO JAaBJIeHHS, a TAKXKE BaKyyM-IapoBhie;

— OTKPBITbIE M 3aKPHIThIC CUCTEMBI IAPOBOrO OTOIUIEHUS,

~ € CYyXMMH ¥ MOKPBIMH KOHJEHCATOHPOBOIAMH,

— € BO3BpaTOM KOHIEHCATa B KOTEJ 334 CUET JaBjieHUS (THIPOCTATHYECKOro WU
OCTaTOYHOT0) WJIM ¢ ITOMOILBIO Hacoca.

Ilna oToruieHusl MOMEILEHUI MPUMEHSIOT TOJNBKO Tap HU3KOTO JABIEHMS IO
1 Gap (u306bITOYHOE HaBieHHe).

Tlap niopaercs no Tpy6onpoBoAaM K OTONUTENLHBIM NpUGOpaM, KOHIEHCHPYETCS
10C/Ie OT/Ia4¥ TeIUIOThl KOHIEHCALMHY M B BHIE KOHIEHCATa BO3BPALLAETCS] B OTOIU-
TEJIBHBI KOTEN, KOTOPBIit SBIETCH ITApOreHepaTopoM.

Coanacro Pacnopssicenuto 0 napoebix Komaax Ons OMONACHUS HCUMbIX NOMeeHuL],
MO2ym YCManaeAueamoca U IKCNAyamupoeamscs Moasko Haposbie KOmabi HU3K020
daeaenua ¢ pabouum u3beimounbim Oaenenuem 0o 1 6ap.

Ha npakTyike npMMEHSIIOT CHCTeMBI ¢ Gonee HUM3KKMM NaBienneM (tabn. 10.1).

Tabamma 10.1. H306prounoe pabodee nasiieHMe B CHCTEMAaX IAPOBOTO OTOIUIEHUS
HH3KOTO HaBieHus [4.1]

Pasmep ycTaHOBKH B Merpax Pexomernyemoe uaboitouroe pabouee pasnerme B 6ap

o 100 0,05
or 100 go 150 0,08
ot 150 po 200 0,10
6onee 200 = 0,15

W3-3a BHICOKOI1 TeMIeparypsl napa NPUMEHSIOT CHEUHAIBHBE OTOIMHTEbHbIE
HPHUOOPHI, B OCHOBHOM 3TO YYTYHHBIE DAJMATOPhI MJIM BO3IYXOHAIPEBATENM, U He
TIPMMEHSIOT CTaJlbHble OTONUTEBHBIE TIPHOOPBL

B oTOonMTENBHBIX CHCTEMAaX HAXONMTCS BO3NYX, KOTOPHI BHITECHSETCS MONABa-
eMbiM T1apoM. [losToMy It Kaxmo# OTONMMTENLHON YCTaHOBKM JOJDKHA OBITh Ipe-
AYCMOTpEHA BO3SMOXHOCTD IIOfa4YH H OTBOAA BO3AyXa B CHCTeMe TPyOOIpOBOLOB.
Bosnyx, KOTOpBIit TsEXeNee Napa, BHITECHAETCS B KOHIEHCATONPOBObI U OTBOIMTCS
M3 CHCTEMEL.

TpnHIMNUaTEHEIM U CHCTEMBI TTAPOBOTO OTOIUIEHHS SIRIIETCS TO, YTO B KX~
TIOM OTOITHTE/IPHOM IpHGope 0bpasyeTcsl KOHIEH AT, KOTOpHIii HeOOXOOMMO OTBOIUTS.

10.1. Omauuumensuvie npusnaxu cucmem 22\2)

KoHzneHcaTonpoBonsl NOMKHEL OTBOIMTE HE TONBKO KOHJIEHCAaT, HO ¥ BO3MyX,
KOTOPHIN HAXOMHMTCS B CHCTEME TIPU TIyCKe.

Tak Kak TemriepaTypa MOBEPXHOCTH OTOINTEITbHBIX pUOOPOB ABISETCH TOBBI-
LIEHHOM, TO NapOBOE OTOIUIEHME HW3KOIO NABNEHHS B XWILIX U OMMCHBIX 3MAHUSX
TPHMEHSIOT Penxo.

Mszxoe napoeoe omonaenue

Tam, rne mapoBsoe oToruleHHe Bee xe TIPUMEHSAETCH, 3HAUYCHHUS TEMIIEpaTyphl Ha To-
BEPXHOCTH OTONUTENTBHEIX HPHOOPOB HOJDKHEI GBITH KAK MOXKHO HIXE. Jns moctike-
HMS 3TOT0 YacTO MPUMEHSIOT TaK HA3bIBaEMOE MATKOE MapoBOe OTOIUIEHME. IMpume-
HSAIOT CTICLHAIbHBIE OTOMUTENBHBIE IPUOOPBI, KOTOPBIE BHYTPH MMEIOT Gojlee BBICOKYIO
TEMIIEpATYDy, YeM Ha nobepxHOCTH. Tlap noxaerca yepes cucremy MapoBbIX (opCy-
HOK B KaXIyI0 OTHOENbHYIO CEKLHIO, TI€ OH CMELIMBACTCH C HAXOMSIUMMCS BHYTpH
BO3IYXOM M KOHIeHCHpyeres (puc. 10.1).

Baxyym-napoeoe omonaenue

Hpyroii MeTozn, KOTOpHIA MO3BOJISET OHH3UTH TEMIIepaTypy MOBEPXHOCTH OTOMM-
TEJIbHBIX MPHOOPOB, — 3TO CHCTEMBI BaKyyM-IapOBOr0 OTOIUICHUS. OHM OTJIMYaoTCA
TEM, 9TO B KOHICHCATOMNPOBO/IAX YCTAHABIUBAETCS paspexeHye. AGCOMOTHOE Tapie-
Hue Iapa HaXomuTCst B npexenax or 0,2 no 1,1 Gap.

Tak Kax B noparoinieli THHUH HAXOIHMTCH nap, a B 00paTHO# — KOHZIeHCar, TO TpH
BIGOpE pazMepOB HeOGXOMUMO GOJIBIIOe BHUMaHe YACJIUTHh TOMY, YTOOBI BHINAACHHE
KOHIICHCATa NPOMCXOIUIIO TOJILKO B OTOITMTEINBHBIX MPHOOpaX, a BO3AYX MOT becnipe-
NISATCTBEHHO ypamaTses. Heobxomumo u3berars NpOHMKHOBEHHUS napa B KOHIEHCATO-
nposozpl. Ilo 310l MpuyKHe faBneHKe napa nepel OTOMMTEIBHEM TIpubOpOM OrpaHH-~
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Puc. 10.1. ITpyH1min nefcTBHSA MATKOTO MApoOBOro OTOTUICHHS [4.1]:
1 — napopacripeiessoLias Tpy6a ¢ HalpasieHHbIMH BBEPX [1APOBbI-
MU GOPCYHKAMU IUIS KaXAOH CEKLNH;
2 — 30H2 CMEILIEHHs! KOHIICHCHPYIOILIETOCS T1apa 1 HaIpeBacMOrO BO3IIYXa;
3 — 30Ha OXTaXIEHHS BO3IYXa WIH 30HA OCTATOYHOI KOHIEHCAlWH;
4 — xamepa U1 cbopa KOHAEHCATa M ero oTBoA

!
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@2 Inaea 4. Omonumenvhvie npuboper dns nomeuieruti

IIpu 3nayenuax 75/65/20 monyyaeM At = 50 K.
Pacuemnan pasnocms memnepamyp no menaonocumearo

D10 COOTBETCTBYET PACYETHOMY TEMIIEPATYPHOMY HATIOPY TEILUIOHOCHTENS! At
i cpaBHenns — nipu 3HayeHusx 90/70/20 monydaem Ar = 60 K.
Kax cpednenveapugpmunecsuii

Atl - tl'IT _tOT S
o=t 4.4
torr - tB
no DIN EN 442 Af = 49,83 K
i no DIN 4703 Af = 59,44 K.
Kakyio ¢popMyity npyMeHATE, 3aBHCHT OT COOTHOLLIEHHS ¢’ Pa3HOCTH TEMIIEPATYD:

¢ = fon "tB_

tor -1, 4.5)
Ecmi sHayenne ¢’ = 0,7, T0 yuMTHIBAIOT cpeHeapudMeTHIecKHi TeMIeparyp-
HBIl Harop.

Pacuemnan menaosasn MOWHOCmMS

PacueTHy10 TeroByio MOIHOCTh OTOIMTEABHOTO IPHGOpa 0,; onpenesnsor 1o ¢dop-
MyJie

Qon = (1 + x) . Qna (46)

rae O, — HOpMAJIbHOE TEIUIONOTped/ieHne TIOMELIEHUS, onpeieneHHoe o DIN 4701;
x — 06aBOYHbH KO3(DhUIMEHT.

Jlobaeounviii kosghpuyuernm

HobaBounbrii Ko3hPULIMEHT cocTaBIseT, Kak nmpaBiio, 15%. Ero MOXHO yMEHbLINTE
MM yOpatk COBCEM B ciydae, €U TEMIIEPATyPa TEIUIOHOCHTENS NPH MaKCUMATBHOM
MOLIHOCTH MOXET ObITh MOBBHLEHA TAKMM 00pa3oM, U4TO HE3HAYMTEHEHOE TTPEBhIILe-
HHE PacyeTHOM TEMIIEPATYPHl HAa KOPOTKOE BPEMS MOXET TPHBECTH K TIOBBILICHMIO
MouHocTi Ha 15%. Ko3(pdhULHeHT NpUHHMAIOT paBHBIM HYJIO MPH pacyeTe MoHU-
XKEHHOTO OTOIMMTENIBHOTO PEXUMA JIIs1 TIOACOOHBIX TTIOMENISHI.

PacueTHas TeroBasi MOLIHOCTb SIBJSIETCSI OCHOBOI! JUTSE BEIGOPA OTOHHMTE/IHOTO
npubopa.

Pacuemnvie memnepamypu:

PacyeTHBIMM TeMIiepaTypaMy TIPU STOM SIBJITIOTCS:
— TeMIlepaTypa BO3AyXa BHYTPH ITOMEILEHUS

tBH,l‘IOM - tBH - tB’

— TeMIIEpaTypa TCIUIOHOCHUTEIIA, OHa COOTBETCTBYET TEMITEpaType BOLH! B IIONAI0-
1leM TPYOOIPOBOJiE Ha BXOJE B OTOMUTETbHbIA NPUGOp .

Jxcnonenma omonumeavnozo npubopa n

Pacyernaa Teropas Mommocts, cornacHo DIN EN 442, KoppexTupyercsi ¢ moMo-
HIBIO IKCTIOHEHTH OTOIIUTENIBHOTO Npubopa n, KOTOpasi NpefcTaBiserT coboi Xapak-
TEPUCTUHECKYIO KPMBYIO MOIITHOCTH GTOIMTEIBHOTO NMPHGOpa U 3aBHCUT, TIPEXKIE BCETO,
OT €70 KOHCTPYKIIMU:

— AJIST CHCTeMBI HATIONIBHOTO OTOIUTeHHs — n = 1,10;

— TUIOCKA$s1 OTOTHTeTbHas Garapest —n=1.26...1,33;

4.4. Pacuem omonumensHbix npubopoe I@

— fnonoTeHuecynmrens — 1 = 1,20...1,30;

— KOHBEKTOp —n = 1,30...1,50.

st pacyera orormrenibHOro npubopa o DIN 4701 yacts 3 MpHHYMAIOT 3HAYe-
Hue n = 1,3.

Terosas MonHoOCTS oTONMTENBHOTO MprGopa 1o DIN 4701 yacth 3 paccuMTsI-
BaeTCsi CJICAYIOLTAM 00pa3oM:
npu ¢’ = 0,7:

Y
Qon, i =0on [—A—:‘i} , “«.7
rne Al — cpenHeapyuMeTHUYECKHI TEMIIEPATYPHBIH Hamop MpY 3aJaHHOM fieperane
TeMIeparyp.
Jlis pacyeTHoro COCTOSIHUsA
50T
Qon,H =0 [;&7} - (4.8)

Ecnu 3anaHHBIi nepenall TeMIiepaTyp COOTBETCTBYET PaCYETHOMY COCTOSTHHIO
75/65/20°C, To

QOl'l, H = QOIT
C nomMompio 3THX (GOPMYNT MOXHO HPOM3BECTH pacyeT TEIUTOBOM MOIIHOCTH
BeIOpaHHOTO B cooTBercTBHM ¢ DIN EN 442 orommrensHoro npubopa mpH Apyrux
TeMIeparypax.
BeipaxkeHue B cKOOKax B ypaBHEHHH 4.8 npejcTasisier coboi epeBoOiHbI WM
MOTIpaBOYHbIN K03 duLeHT F 1Mo cpaBHEHMIO ¢ pacYeTHBIMM YCIIOBHSIMM:

Y
F=|=—2]. '
2]
Qon,H = Qon - F. (4.10)
Ecmu koaddunment F = 1, To TenoBas MOILIHOCTH OTOIMTEILHOTO MprbGopa
COOTBETCTBYET HOPMMPYEMOH TEIUIOBOM MomHoctH o DIN (Qon, a = Oy Ecim

3HAYCHHE Pa3sHOCTH TEMIIEpaTyp Al MOHMXaeTcs, TO Koapoduiment F > I, ecnu At
nioBeItaeTcst, 7o F< 1.

Ilpumep:

HeobxonuMo paccunTaTh OTONMMTENBHBIN IpuGop B cootseTcTBun ¢ DIN EN 442,
PacuerHoe TervorniorpebieHre riomerreduwsa — 1000 Br;
106aBOYHBI KO3 PUIHEHT — 15%;

TeMIiepaTypa TEIJIOHOCHTENS M BO3MyXa — 70/55/20°C.
ITo ypaBHeHuio 4.3 cpenteapuMeTHYECKUH TeMIIepaTypHBIii HAHOP

70455
Al =
¢ 2
HNoncrasus 3HayeHue Ar, B ypaBHeHMe 4.9 JUls pacyera ronpaBoYyHoro Koahou-
IIMEHTA, HONYYUM

~20=425K.

| S0K
“l425K
To ypasHeHM10 4.10 onpeniessieM TEIUTOBYI0 MOITHOCTh OTOIIHTEILHOTO nipubopa:

Oon. = 1,15 - 1000 - 1,235 = 1420 Bt (ipu 75/65/20°C).

1.3
] =1235.



@0 Inaea 10. Cucmemv: napoeozo omonienus Hu3K0z20 daerenus

umnBaioT fo 2000 ITa. Cucrema TpyGOTIPOBOIOB TOIKHA GBITh PACCYUMTAHA TAKUM obpa-
30M, YTOOBI 3TO naBieHHe He ObUIO TipeBblteHo. Eciu 310 HEBO3MOXHO, TO M30BITOY-
HOC JABNEHNE JOJDXKHO OBbITh YMEHBILEHO C HOMOILBIO PErYIUPYIONIEr0 BEHTHIIS.
[NoBbiineHHas TeMIepaTypa B CUCTEME OTOIUICHHS TIPHBOIUT TAXKE K YBEJTMYEHHIO
notepe TerUioTel. HeobxonmMas rmpooyBka KOHIEHCATOTIPOBONOB M CBA3AHHOE C ITHM
ToTaJlaHNe B CHCTEMY KHCIIOPOIIA FIPUBOIAT K TOBBILIEHHBIM YC/IOBUSAM KOPPO3UH.

10.2. NMpoxnapka Tpy6onpoeonos u BLIGOp pa3mepos

B 0CHOBHOM HPUMEHSIOT ABYXTPYOHYIO CHCTEMY HPOKIAAKH TpyOOHpoBONOB.
Cucmema pazeodxu

Ipy Takoit cucTeMe JUtsi Niapa B MONAIOILEH JIMHUYM M KOHIEHCATa B obpaTHoit THHUN
YICTIONB3YIOT ABA PA3NMYHBIX BUIa TpyGonpoBonoB. OCHOBHBIE TPYGOIPOBOIEI MOTYT
OBITh TPOJOXEHN:

— C HIDKHei Pa3BOIKON — B HOIBAILHOM 3TAXE;

— C BepXHe# pa3BoJKoii — B YepiayHOM TIOMELICHHH.
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Puc. 10.2. BepxHss pa3Bosika ¢ CyxvM KOHIEHCATONPOBOIOM |4.1].
Eci 0CHOBHOI NOmbeMHBIH CTOSIK YHATTEH OT KOTIA 6oee YeM Ha 3 M,
LUTST HEro HeOOXOMUMMO [PEIyCMOTPETh HENOCPENCTBEHHbI C/TUB BOTBL

YK — yposeHb cTosiius KoHIeHcara, CY — cpenmuii Ppabounii ypoBEHb BOJIEL,
I1C — naporionpeMHEIl CTOSIK; I1B — mnpemoxpaHUTENbHBI BeHTHIb
¥B — MecTHOe ynaneuue BO3Myxa; WM CTOSIK TSI OTBOJA I1apa;
CB — /B BOnbI LIB — ueHTpanizosaHHoe yaaleHue H
OIl — otoruTenbHEA MPUGOD; noga4va BO3/1yxa;

KT — naporeHepatop (koTen); [1P — mapopachipesieITeNIbHbIH TPy-
KIT—~ xonnencatonposon; 6onpoBon

10.2. Ilpoxaadka mpy6onposodos u evibop Pasmepos 2@)
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Puc. 10.3. Huxnsa passoaka ¢ MOKpbIM KOHJIeHcaTonpoBogoM [4.1]:

YK — ypoBeHb CTOSHUS KOHJEHcaTa;
I1C — naponomseMHbLH CTOSIK;
IIP — mapopacnipenenvrenpHbii TpY-

BB — BosnyxoBogx;
CY — cpennnit paGoymit ypoBeHb BOJIBL,
TIK — npepoxpanuTenbublii KJIaTIaH;

6oriposor;
CJI — csmB BOmEL;
OIl — oronurenbHbIA npuGop;
KT — naporeHeparop (xotes);
KM— Mokpsiit KOH/IEHCATOTIPOBO/I;
KIT— koHzeHcatonpoBon;

3H — sanac HazexHOCTH NO YpOBHIO
KOHJIEHCAaTa,

LB — ueHTpanusoBanHOE ynajiesue u
M0JaYa BO3AYXaE;

CB — cnuB Bons

Konodencamonpoeoo

KonnencarorpoBons: Moryr mnpoxomurs:
" CYXH€ — BBIIIE YPOBHS CTOSTHMS KOHIEHcara (puc. 10.2);
" MOKpBIC — HIXE yPOBHSA CTOSHHMSA KOHHeHcara (pHc. 10.3).

Yposenv cmosnus xondencama

Bricota ypoBHsS crosHMS KOHmeHcaTa (rpanMLa 30HBI NaBNeHus, puc. 10.4) onpene-
J€TCA Mo paboyeMy NaBNEHMIO CHCTEMBI (Hampumep, | 6ap — 1 M) u oTHOCHTCH K
cpenHeMy paboyemy ypoBHIO Bombl B Komie. Cyxue KOHICHCATOITPOBOL NPOKITAMbI-
BAIOTCH Ha/l YPOBHEM CTOSHHA KOHIEHCATa C 3alacoM HaJEXHOCTH, PaBHbIM 10% or
BBICOTHI CTON0A KOHIEHcaTa.

T'opu3soHTabHBIE yYacTKH NMaponpoBoOnOB HEOBXOmMMO NMPOKJIabIBATh TAKHM
00pasoM, YTOObI KOHIEHCAT OTBOIMJICH 1O BO3MOXHOCTH B HanpasJIeHUH HapoBOTo
NOTOKa ¥ 4yTOOBl M3 TPYOOIPOBOAa MOXHO OBJIO OTBECTH BOLy. YKIIOH HOJIKEH co-
CTaBIATE MpumMepHo 0,5...1%.

Buibop pazmepos

BhIGOp pa3MepoB OCYLIECTBISIOT Ha TOi Xe TCOPETHYECKOH OCHOBe, KOTOopasi MC-
NONB3YyeTCsT TIPH pacyeTax CHCTEM BOIAHOIO OTOIUICHMS.
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ITo TabnuuaM Wi COOTHOLICHUA TeMTiepatyp 75/65/20°C BHIGHpaeM oTOnM-
TeNBHBIH OpUbOp ¢ HOMUHANBHOM MoiHocTh0 1420 BT, KOTOpHIl IpH COOTHO-
weduu TeMnoeparyp 70/55/20°C obecrieynBaer MomHoOCTh oKoJio 1,15 - 1000 =
= 1150 Br.

Ilpu BBIGOpE OTONMMTENBHOTO NMPUOOpa C MOMOLIBKI0 TPOEKTHOM NOKYMEHTa-
U¥ HeobXoOUMO oOpaliaTh BHUMaHHE Ha TO, YTOOB yX€ ObUIH IOITOTOBJICHBI
COOTBETCTBYIOIIME TaONMIBI WIH MUATPAMMEI UL IIPYTHX COOTHOIICHWH TeMIepa-
Typ, HarnipuMep 70/55/20°C, u teM caMbIM OyHer yMeHbIllEHa BEPOSITHOCTH OLIK-
6oyHOTO pacyera.

Smanvt pacuema

Pacyer npouzBOIMTCS CHEAYIOHIMM 0OpasoM:

— Ha OCHOBaHUM pacyera TeIUIonoTpeOieHUs: ONpenesieTcss HeoOXonuMast Ter-
JIOBasi MOLHOCTH OTOTUTEIIBHOTO NpHOOopa;

— OMpeleNAeTcs: HOMPaBoOYHbIH KoaddUIMeHT F, KOTOPHIH 3aBUCUT OT TeMIiepa-
TYPHI BOOB! B TTOAAMOLIEM W 00paTHOM TpyOOIpOBOAaX W TEMIEpaTypHl B MOMELLICHHNH,
a TaKXe 9KCIIOHEHTH OTONMUTENHHOTO Tipubopa (ypaBHeHUe 4.9);

— YMHOXEHHEM MOIMPaBOYHOTO KO3 GhHUIHEHTA Ha TEIUIOBYK) MOHIHOCTH OTOITH-
TeABHOTO NpuUbopa ofpelesseTcs: HOMUHAIBHAS MOIHOCTh GaTaped npu HOpMHpye-
MbIX ycraoBusx (75/65/20°C) (ypasuenue 4.10);

— BBIIOJHSIIOT BHIOOp COOTBETCTBYIOLIETO OTOIMTENIbHOTO npubopa s TeMrie-
patyp 75/65/20°C o DIN EN 442;

— OCYILECTBISIIOT MPOBEPOYHELINA pacyeT NeHCTBHUTENTHHOM TETUIOBOH MOLHOCTH
npubopa Ha OCHOBaHMM HOMMHANBHOU (1peobpaszoBaHue ypasHeHus 4.10):

Qon = QO]'I,H / F. (4.11)
Husxomemnepamyprvie pactemnbie ouazpammot

Pacyer Moxer OBITb BHITIOJTHEH ITyTeM NMPHMEHEHHMS HM3KOTEMIICPATYPHBIX pacyer-
HBIX JHarpaMm.

Ecnu u3BecTHB TEIUIONOTpeOIeHKE MMOMEILEHHA, Croco0 HONCOCHMHEHUSA TPy-
OOIPOBONIOB M TEMIIEPATYPHBIA HAIOp MPOSKTHPYEMOTO OTOITUTEILHOTO NMprbopa, To
HEOOXOIUMYIO TETUIOBYI0 MONHOCTh MOXHO ONpeNieNIuTh ¢ IIOMOMIBIO pacyeTa v 1oc-
Jie 31oro BHIOpaTs HEOOXONMMBIN OTOTIMTENIBHBI MpUbop. BTOT Iepepacyer, CTPOro
TOBOpS, AeCTBHTENEH TOJBKO TOTNA, KOraa cobnonaeTcst HeoOXOMUMEIH pacxoll Ter-
JIOHOCHTENA My, ¥ TEM CAMBIM HE U3MEHSETCS XapaKTepHCTH4eCcKash KpPHBas OTONH-
TeNBbHOro npubopa.

IlpumMeHeHre qUarpaMM PEKOMEHIIYETCsT TOTIA, KOriia HyXXHO IPOBEPHTH, KaKas
TEIUIOBasi MOIHOCTL OyZieT MOMyYeHa TIpW U3MEHEHHUH TIeperiaga TeMIIepaTyp o Bofe
WINA TeMIiepaTyphl BO3[AyXa B TIOMELICHUH.

4.4.2. Ymenvwenue mouriocmu omonumensnoix npubopoe

Ilomepu mowpocmu

ITpu pacuete Hapsiny ¢ U3MEHEHVEM TEMITEPATYPH TETUIOHOCHTENST HEOOXOMMMO TAKXKeE
Y4IUTHIBaTh M Apyrye ¢hakTophl YMEHBINEHHS NOTpebaseMoit MONHOCTH. B ocHOBHOM
peyb uzeT o criocofbax MOHKIIOYEHUS OTOITUTEILHBIX NPpHGOPOB ¥ HX pa3sMelLicHHH.

Cnocobvt nodxaroMenus omonumeabHbIX npubopoe
CyiecTBYIOT ClieyIOIIHIe CIOCOOH TIOAK/TIOYEHHST OTOIIMTEIBHEIX IpHGopoB (puc. 4.11):

=~ ONHOCTOpOHHEE NOAKJIIOYEHHE: MOmalluil TpybonpoBon cBepxy, obpat-
HBI CHU3Y;

I 7 8 S e

OfHOCTOPOHHEE NOAKNIYEHHE: NOAAKLLUA
TpybonpoBog ceepxy, 06paTHLI CHU3Y

MopKsnoueHUe C KOPOTKNAM OOBOLHLIM Y4aCTKOM,
nofanLmi U 06paTHuIi TPYBONPOBOAL CHU3Y

OpHOCTOpOHHEE NOAKNIOYEHHE C KOPOTKUM 06-
BOIHLIM Y43CTKOM AR OAHOTPYEHOM CUCTEMDI
C MUCNONb30BAHNEM CNELUAJIEHONO BEHTUAS:

4.4. Pacuem omonumesnbHbix npubopos |\\_>

t
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) s tOT
DBYCTOPOHHEE NOAKAIONEHME: NOAANLLKiA
Tpybonposop, ceepxy, 06paTHbIi CHU3Y

e s

[
lor =

OAHOCTOPOHHEE NOAKMIONEHNHE Bns OfHOTPYBHOM
CHCTEMb) C MCNONH30BAHNEM CIELMANBHOTO BEH-
THAR: nopawuit n obpathuir Tpybonposoan
CHu3y

R AT s TS

MonknioueHue B cepepuHe Ans ORHOTPYOHON
CMCTEMbl C MCNONB30BAHKEM CNELNANbHOro
BEHTURAS

nogawoumit u obparnuii TpybonpoBoab CHU3Y

Puc. 4.11. BosmOxHBIe cxeMbl NOAKTIoNeHUA [4.1]: £, — TeMuiepatypa BOABI B IOJAI0-
1LieM TPYGOIPOBOLE; £, — TeMIIEparypa BO/lbl B 00paTHOM TpyGorposose

~ [BYCTOpOHHEe MOJAKTIOYeHHe: MOAUMii TpyOOIpoBOa cBepxy, obpar-
HBI# CHH3Y;

— JIBYCTOpOHHee TIONKTIOYCHHUE: Nofaonuii U obpaTHmii TpyOOIpOBOABl CHH3Y
(cenenpHOE MOOKOYEHNWE TIPH OXHOTPYOHOM OTOILIEHMH);

— OIHOCTOPOHHEE MOAKTIOYEHNE: Honalolyit ¥ obpaTHLIA TPYGOIIPOBOIBL CHH3Y.

YCTaHOBKA OTOIUTEIBHOIO Ipubopa py werbitanusx mo DIN EN 442 cyutaet-
Cs COOTBETCTBYIOLIEH CTaHxapTaM, eClii TpYOOTPOBOIB! TOAKIIIOYEHB C OJHOM CTO-
POHBI, HOAAIOIIKI — CBepXy, OOpaTHbIi — CHU3Y.

VYMeHbilleHHe MOIHOCTH Ha IMPAaKTHKE MOXET BO3HUKATh U3-3a TOTO, YTO TEILIO-
HOCHTEITh TIPOTEKAET Yepe3 OTONMMTENBHBIH MpuOop HEPaBHOMEPHO, W MO3TOMY ITOSIB-
JIMIOTCSE 30HBI ¢ TIOHMXEHHOM TeTutooTaayeit.

ITpu OIHOCTOPOHHEM TIOLKTIOYEHBHH OTOIUTEBHOTO Mpubopa — HanpUMep, OTo-
nuTebHas Gatapess O BCTPOEHHBIM BEHTHIEM-TEPMOCTATOM — WM JIBYCTOPOHHEM
MOAKTIOYEHNH ¢ BEPXHMM PpAaCIIONIOXEHHEM TIONaloniero TpyGonpoBona B mpouecce
SKCIUIyaTalli¥ [pH HOMHHATBEHON Harpy3ke M pacxofie TeIUTOHOCHTENs YMCEHBIlIEHVe
MOILI{HOCTH HE NPOMCXOIHT.

TIpu M3MeHEHHN pacxofia TETUIOHOCHTENS OTKIIOHEHUA BCE X€ BOSHMKAIOT.

TIpH MOAK/IIOYEHHH TIONAIOINETO M 00parHOro TPYGONPOBOAOB C PA3HBIX CTOPOH
CHHU3Y B OTONIMTEBHEI MpHGOp HeoOXoouMo BCTpawBarh poTamerp. B sToMm ciydae
TOTEpH MOWIHOCTH JiocTuraioT 20%; MpH OIHOCTOPOHHEM HUXHEM MOIKIIOYCHUH
TPYyOOMpPOBOAOB (4TO B OCHOBHOM MCIIOJB3YETCSI Ui OMHOTPYOHBIX CHCTEM) CHIDKE-
HIe MOLIHOCTH mocruraer 15%.

Ha rerutootnady orormrelibHOTO IMpubopa (puc. 4.12) Gonblie BCEro BIMSET CIO-
o0 YCTaHOBKM — Tepell CTEHOI WM B HUIIIE.
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Puc. 10.4. YpoBeHs cTosiHus KoHaeHcara [4.1]:

YK — ypoBeHh CTOSIHUS KOH/IEHCAT4, TI1 — npenoxpaHUTeIbHBINA CTOAK TS

I1P — napopacrpeneMTeNbHbIA Tpy- OTBOa Tapa;

6ormposoy; 3H — 3anac HagEXHOCTH MO YPOBHIO
KT — maporereparop (koten); KOHJIEHCATa;
KI1 — KOHIEHCATOIIPOBOL; I1B — LeHTpain3oBaHHOE YIAIEHWE U

rnogada BO3IyXa € pe3epByapoM
LIS YMEHBIIEHMA JaBJICHHUA,
BOIBI € TIPEYCMOTPEHHOM MeT- MOAKTIOYEHHBIM 110 TIPUHLIH-~
KoHi = 50 MM BEIlIE HILKHETO Iy OTKPBITOTO PACHIMPUTEb-
MONKJIIOYEHUS WHAMKATOpA Horo 6aka

YDPOBHSI BOHDI;

CY — cpemnuit pabounit ypoBeHb BOIBL,
HY — nonyctuMblif HYKHH# YpOBEHD

Haponpoeoo

Ilpu 3TOM BHIGOP pasMepoB MapoIPOBONOB IPOM3BOIMTCA TAKUM 0BpasoM, YTOGHI
JaBlIcHNe B KOTJIe M3-32 MOTeph B TOIAIOLIEH JIMHWHA CHIDKAIOCH IO OCTATOYHOIO
nasnenua 1000...2000 IMTa no BeHTHIS oTOonUTENLHOrO Mpubopa WK mo 2000...5000
IMa nmepen BosmyxonarpesateneM. MMerolunecs rorepy gaBieHusi ONPENETTIONCS Ha
OCHOBE PasHOCTH MEXIy JARIEHWEM B KOTJIC M OCTATOMHBIM AaBlIEHHEM Hepel OTo-
FMTENBbHBIM TIpubopoM. IIpH npoBeaeHUMM NpeIBapUTENbHOIO pacyerTa HCXOIST M3
TOT'O, YTO JOJIi OTHENBHBIX CONPOTUBIEHUH coctapisier 33%. YuacTku pacCYMTHIBA-
10TCA 110 TOTOKY TEIUIOHOCHTEIISL H JUIMHE, TIPY 3TOM MaKCHUMAJIbHBIE TIOTEPH HaBiie-
HUs Juts Haubollee ynaneHHOro MoTpebuTeNst (OTOMUTEIPHOIO HpHOOpa) MMEIOT pe-
[aplee 3HaYeHue.

H7ist 3TOTO MCMONB3YIOT COOTBETCTBYIOILME TAGMIIBI WM AMarpaMMel (Tabor. 10.2).

Tlpy okoH4aTeN-HOM pacyere 10 H3BECTHOMY YPaBHEHMIO

Ap=3Y(R-DH+2Z

OIpENEJISIOTCS TIOTEPH JABICHMS, KOTOpbIEe NODKHBI COBMANATh C HMEIOILMMCS Tiepe-
nagoM nasienusd. HeobxomuMo obpaTHTh BHMMaHWE Ha TO, YTO CKOPOCTb TOTOKA
T1iapa Ko OTONHUTETHHOTO Npubopa NoJDKHA ObITh JOCTATOMHO paBHOMEPHOI M He rpe-
BBOIATH 20 M/C.

Lt

10.2. Ilpoxaadxa mpybonpoaodoe u evibop pasmepos 2\\))

Tabmuua 10.2. Tlotepu nanienms B cucTeMax HapOBOIo OTOIUIEHMSI HU3KOTO HARJiE-
Hus [4.1] p = 1,2 Gap (abc), t, = 90°C, mns cranbHBIX TPYS — cpenne-
Tsoxeneix 110 DIN 2440 u 6ecuioBHbIX Tpy6 1o DIN 2449

DN 10 15 20 25 2 4 5 6 6 8 100 125 150 200
H. W, 1225 1575 21,25 2700 3575 4125 515 64 70 825 1005 125 150 204
MM
Motepu Qvennosas MowHocTs, kBr
AaBNeHHS vex
Yoy OPOCTh BOAB, M/C
5 Q - - - 2,62 565 835 152 27,4 350 545 92,7 166 211 615
v - - - 3 4 4 5 6 6 7 8 10 10 14
8 Q - - 176 343 737 109 199 357 454 706 120 215 350 790
v - - 3 4 5 6 7 8 8 9 0 12 14 16
12 Q - 098 224 430 925 136 249 44,7 56,7 884 150 269 435 981
v - 4 4 5 6 7 8 10 10 12 14 16 18 20
18 Q 063 124 281 542 11,6 17,1 310 55,8 70,9 110 187 334 541 1221
v 4 4 6 7 8 9 10 12 12 14 16 20 225 25
24 Q 073 147 333 637 136 20,1 365 654 829 129 217 388 631 1419
v 4 5 7 8 10 10 12 14 16 6 20 225 25 30
30 Q 083 165 377 17,21 153 227 41,2 733 936 145 245 438 710 1593
v 5 6 7 9 10 12 14 16 18 20 25 25 30 35
40 Q 098 195 441 846 180 26,6 48,1 859 109 170 286 510 826 1837
v 6 7 9 10 12 14 16 18 20 225 25 30 35 40
50 Q L1222 499 957 205 300 543 97,0 123 191 322 5714 930 2093
v 7 8 10 12 ¥ 16 18 20 25 25 215 35 35 45
60 Q 123 245 552 106 226 33,1 599 107 136 210 355 631 1026 2303
v 7 9 10 12 16 8 20 225 25 215 30 35 40 50
80 Q 1,45 2,87 649 123 264 386 699 124 158 245 414 7135 1186 -
v 9 10 12 6 18 0 225 215 30 30 35 4 45 ~
120 Q 183 361 812 155 238 479 869 155 195 303 510 99 - -
v 10 12 16 18 225 25 30 35 35 40 45 50 - -
180 Q 228 45 101 193 408 596 108 192 243 376 - - - -
v 14 16 20 225 215 30 35 40 45 50 - - - -
240 Q 266 526 11,7 224 414 694 126 222 284 - - - - -
v 16 18 225 215 35 35 40 5 5 - - - - -
300 Q 300 593 134 252 535 781 141 - - - - - - -
v 18 225 215 30 35 40 45 ~ - - - -~ - -
Konodencamonposod

HUts KoHmeHcaTONpoBona pacyerT MpOBOINTh HeoGsA3aTeNbHO. Onpenenenve pas-
MEpOB TIDOM3BOLMTCSI 110 ONBITHBIM BEMYMHAM, TaK KAK HAPSLY C KOHIEHCATOM B
KOHACHCATONPOBOAAX NBUXKETCS BO3AYX. Pa3sMephl ONMpeNeNsioTcs Ha OCHOBAHMM
KOJIMYeCTBa KOHAEHCATa, TOJY4YaloIierocs U3 napa, mno taén. 10.3, B 3aBHCHMOCTH
OT AnHMHBI TpyborpoBonos. Ilpu 31oM Heo6xomMmo pasauyarh CyX#ie U MOKpBIE
KOHIICHCATONIPOBO/bI, a TAKXKE HX PAaCIONOXEHHE — TOPH3OHTATHLHOE WM BEpTH-
KaJIpHOE.

s % %

i
i
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A0 BEPXHErD Kpas HULIM, MM
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Tun 0
L Konuuectso HarpeBarenbHbiX NIacTuH

T

Puc. 4.12. TloctyruieHye TEIUIOTH OT OTOIMTENBHOIO IpUbopa ‘

Munumaasnvie paccmosnus no VDI 6030

MuHKMMAaTEHOE PAcCTOSTHUE IO OTOTMTEIBHOTO NPHOOpa, KOTOPHIH YCTAHABIMBAETCS
okono creHul, cornacHo VDI 6030, cocrasiser:

— OT CTEHBI — He MeHee 50 MM;

— OT nona — He MeHee 100 Mm.

B TakoM ciyyae He HPOMCXOAMT HOTEPH TETUIOBOI MOITHOCTH.

CHypxenue TefIoBoit MOLITHOCTH, OBYCIIOBIEHHOE CIIOcoBoM pasMeriieHHs (puc. 4.13),
TIPOMCXOIHT B TOM Cilyyae, KOIia OTONMMTENBHLIN NPUOOp YCTAHABIUBASTCS:

-~ B HMILE /151 OTOIMTEIFHOTO MpHbopa;

~— IMOJ TMONOKOHHHKOM,;

~ 33 OONMUIOBOYHOM MAHENBIO, TapAMHAMM YU 3aHABECSIMHU.

2 & Z®

\ Tun 33

25
Tun 22
\( Tun 10
15

floteput TenNOBOR MOWHOCTH —

. " . \ Tun 11
OronurenbHuit npubop, OtonutencHuii npubop, Otonurenbhuil npubop 10 \ AN
YCTaHOBNEHHBIA CBOGORHO  BCTPOEHHLIH B HULLY 33 06n1iL0B04HOM NaHeNbo Tun 21
A0 5 v — / ]
= e ~ . T
50 / 3 / P~ ]
-y ® = ®1 7 8 % 36 20 30 40 50 60 70 80 100
) = Y PaccronHme 01 OTONMTESBHOTO nﬁuﬁopa—->
3 & h¥3 RO 1oha, MM
ﬁ e | S KONWYeCTBO KOHBEKTUBHLIX 3/EMEHTOB
Tun 00
Z 6 b KOMWYECTBO HarpesaventHbiX NAACTUH
© § § Puc. 4.14. TTotepH TeruIOBOM MOUIHOCTH OTOIMTENBLHBIX TTpUOOpoB [4.2]:
Z g L4 © a — TIOTepH TEIJIOBOH MOIIHOCTH B 3aBUCUMOCTU OT PaCCTOSHMSA OT
- / E; .‘2; OTOTIMTEIBHOTO MTPHOOpa OO BEPXHEro Kpasi HMIIIH;
6 — MOTEPH TEIUIOBOIT MOLHOCTH B 3aBUCMMOCTH OT PACCTOSIHHS OF
Puc. 4.13. CiocoGe! yCTaHOBKM OTOIMTENBHBIX IPH6GOpoB cortacHo DIN 4703 OTOINHTENILHOTO NpUbopa [o MoNa
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Tabmima 10.3. [Tuamerp Tpy6 koHzeHcaronposonos [4.1]. Tlpu MOKDBIX KOHIeHCATo- Tabnuua 10.4. TpeGyembiil HOMUHANLHBI AMAMETP CTOSIKOB NS OTBOXA Mapa ’
NpoBOZAxX BHIGOP pasMepoB HeOOXOMMMO MPOM3BOIHIEL 10 KOJNOHKE 4. 1o DIN 4750 [4.1] i
JmviHsr Tpy6oNpoBOIOB CAMOTO HIXHENO M ynaleHHOTO OT KOTIA OTO- 3
IUTENBHOTO NpUbopa HomuHanbhbii guamerp MouwpocTs naporeHeparopa i
c
Duamerp d  HeobxopuMoe AR KOHAEHCALMK BOABI H3 NApa KOMHYECTBO TEN/OTH Q, xBr 3;0"“ AnR orsoaa napa kr/ ;‘0 KBr |
DN Cyxol KoHfieHcaTonposog Mokpbiit KoHfieHCaronpoBoy o 41 |
4 H
TOPH3OHTaNbHLIA  BepTHKaNbHbLIM  /<50M /=50..100m /> 100m 61...100 42..64 !
€ YKNOHOM 50 101...200 65...133 %u
15 45 7 32 21 10 65 201...500 134..325 ’
20 17,5 25 81 52 29 80 501...1000 326...651 .
25 32,5 49 145 93 46 : 100 1001...1600 652...1093 v
32 79 115 315 200 100 125 1601...2800 1094...1861
40 120 180 435 290 133 150 2801...5000 1862...3256 L
175 5001...7
50 250 370 750 510 250 200 3251..5117 |
(57) 365 550 1100 720 365 d [
60 495 740 1450 990 500 E bak ng u3bLITONHON XupKocTH
Ynpyras nnactura
65 580 870 1750 1220 580 NpoayBosHwi Tpy6onposon
(76) 700 1050 2150 1450 100
80 870 1300 2600 1750 870
(88) 1050 1570 3100 2100 1050
90 1280 1920 3600 2300 1280 E |
100 1450 2150 4000 2800 1450 d, d, )
MepBuykbii NOTOK \ d, i
10.3. NpepoxpanutensHoe o6opynosaHue! ~ : i
Moaxmoyerne K kotny 1 P Boponka :
3alumTa CHCTEM NAPOBOro OTOILIEHMS HU3KOTO JARIEHNUS OT MPEBHILLIEHHUS JaRIeHNs npo- . )
H3BOJIMTCS C TIOMOLUBIO CTOSIKOB /sl OTBOIA Mapa WIH NPeNOXPAHHTEILHBIX KIATIAHOB. : :
Cmosax 01a omeoda napa :
IpyHumn paboThl CTOsIKA Ul OTBOJA Napa OCHOBHIBAETCS Ha npuHiiie U-u3orny- )
TOi TPYOBI (TUIpaBIHIEcKOro 3arBopa). TouHbIe pasMephl B COOTBETCTBHH C puc. 10.5 <
npuseneHsl B DIN 4750.
Ecnv nasnenue napa mpeBbliiaeT KOHCTPYKTHBHO OBOCHOBAHHYIO MaKCHMATh-
HYIO0 BBICOTY 3aIMTHOIO CTON0A KOHIEHCATa B IMAPABIHIECKOM 3aTBOPE h,, BKIIOYAs
3anac HaJIeXHOCTH, paBHbli 0,5 M, To comepXaluasicsi B CTOSIKE 3aITHparoLIas Xui-
KOCTb, BbICOTa cTonba A, + 0,5 M, BeITeCHsIETCS B 6aK ISt M3GLITOYHOM XUIKOCTH, U ¢ d
U30OBITOYHBIH Nap OTBOOMTCS Yepe3 MPONYBOYHBIH TpyGonposox. ITocse »Toro 3amu- P—Lﬂ
paroias XWIKOCTh BO3Bpauaercsi obpartHo B CTOSK IS OTBOIA Iiapa. i
HoMuHansHblit IHaMeTp CTOSIKOB JUTS OTBOZA TIapa, a TAKKe UX pasMephl 3aBUCAT \ .

OT MOIHOCTH H perniaMeHTHpoBaHel B DIN 4750 (ta6n. 10.4).

! IpenoxpanutensHoe 060pYNOBaHME M 3aLITHTA NAPOBBIX KOTIIOB TPH OTKIOHEHUH peXu-
MOB paboThl npuseneHbl B IlpaBuiax ycTpoicTBa M 6e30MACHOM SKCILTYaTALMN N1APOBHIX
KOTJIOB..., paspaboraHHbix MunKcTepcTBOM cTpoMTenbeTBa Poccuu B 1992 T

Ob6patHblit noToK

I
Puc. 10.5. HMsrororiieHre cTosKOB w1 0TBOAA napa no DIN 4750 [4.1] I,

|

[



08 [haea 4. Omonumenvhvie npubopv: dra nomewenuii

Ilpy ucrionb30BaHMK OONMULIOBOYHOMN TIAHEU [TOTEPH TETUTOBOI MOIIHOCTH OTO-
[UTEJIBHOTO MpUbopa MoryT nocturark 15%.

Hccnenoranus mpon3BoiuTeNeil OTONMMTENBHEIX NMPUOOPOB TOKA3ATH, YTO THIL
Garapeil Takke OKa3bIBAaeT BIIMSHHE Ha TIOTEPH MOLIHOCTH.

Ha puc. 4.14 npencrarnens rpadukH, MOKa3bIBaIONIME HOTEPU TEIUIOBOH MOIL-
HOCTH HEKOTOPBIX THUIIOB NPUOOPOB.

OTH BesmuuHbl orpaxensl B VDI 6030.

NMABA 5

OCHOBblI TEXHUKW
OTOMNMUTESIbHbIX KOTJ10B

5.1. KOHCTpyKUMM OTONUTENbHLIX KOTNOB

IHpeonucanus no omonumensHbiM Komaam

Ipu paborte ¢ OTONMTEALHBIMM KOTAMH ClieoyeT MPHHAMATh BO BHUMAHHUE CIIEIYI0-
1He MpeITUCcaHus:

DIN 4702 «KoTib oTOnUTeTbHbIEY

DIN 4794 «Kanopudeph cTallMOHapHBIE»;

DIN 18890-18895 «Ileyu miuTenbHOro TOpeHHS W KaMHUHBI, paboTaoiide Ha
TBEpP/IOM TOILTHBE»

TRD 702 «KoTeibHbIe YCTAHOBKMY;

Ilpemmicadyie MO OTONMTEIBHBIM CHCTEMAM,;

DenepabHELl 3aK0H TI0 3AIHMTE OT BPeIHBIX BHIGPOCOB.

CornacHo DIN 4702, cyiiecTByOT pa3iuyHbIE THIIB OTONMTENbHBIX KOTNOB, KO-
TOpble OTIMYAIOTCS He TOJILKO IMPAMEHSICMBIM TOTUTHBOM, HO M HA3HAYECHHEM.

Buov: omonumeavnvix xomaos

Omonumesnbrbie KOMabl HQ HCUOKOM UK 2a3000pashom monauee (HedTera3oBhie KOTIBI)
TIpeqHA3HAYCHB! I CXUTAHUA XHAKOTO WIM ra3oo0pa3sHOro TOIIUBA C HOMOIUKIO
JIYTBEBOU TOpenKu.

Tazosvte Komiabpt — KOTIIEL, paboTaolie Ha ra3000pa3sHOM TOILMBE, 0bopyroBa-
Hbl Topenkoil 6e3 nommyea (aTMocdepHOH TOPENKO).

Teepaomonﬂuenbte Komas —— TIpeAHa3HA4YCHbI I CXHUIraHHA TBEPAOro TOIUIHBA.

Mnozomonausnbie komab — NPENHASHAYCHBI JUTS CXUTAHUS TBEPHOTO, XUIKOTO
wim razoobpasHoro ToruMBa. OHM CKOHCTPYHMPOBaHBI TaKMM o0pa3oM, YToOBl Mpu
HaUIMYMY BCTPOEHHOI AyTheBOk TOPEIKH IIONB30BATE MOI TIEpEMTH ¢ TBEPHOTO TOTi-
JIMBa Ha XHIKOe HIH rasoobpasHoe Wi, HaobopoT, 6e3 riepeobopynoBaHus, Tpebyro-
HIETO JIEMOHTaXa KOTNA WM TOIIKH.

Komawt ¢ ecmecmeennoti mseoti (puc. 5.1) — KOTIIBIL, B TOTIKE KOTOPHIX 00pasyeTcst
paspexeHye, T.e. TATa (€CTECTBEHHOE IBIDKCHHE OTXOMMIIMX WJIM JBIMOBBIX Ta3oB),
JIOCTATOYHAs JUIA TPEOIOJIEHUs] COTMPOTUBIEHMS B NMPOCTPAHCTBE TOMKH (COMPOTHB-
JieHH’e ra3’oBOrO TPakTa).

Cmayuonaptbie komast ¢ Haddyéom (puc. 5.2) — KOTJIB, B TOIKE KOTOPHIX HMe~
eTcs M3OBITOYHOEe JaBieHHe, T.€. COTPOTURICHIE Fa30BOrO TpakTa TpeoaosieBaeT-
cst paboTOi IyTEEBBIX BeHTHISTOPOB. [IpH 3TOM CO3[AI0TCSl TIOBBIILIEHHBIE CKOPO-
¢t notoka (M ynydiledHele ycnoBus Teriootmauu). [Ipu stom usbeiToyHOE
JaBjieHUE HOJDKHO OBITh MOHIDKEHO JO BXOja OTXOASIIUX ra3oB B narpybkax (uc-
KJIIoYeHHe — YCTAHOBKA Komia Ha Kphile). Takue KOTNBl pafoTaioT He3aBUCHMO
OT TSITH B IBEIMOXOJE.



@6 Inasa 10. Cucmemv: naposozo omonaenus HU3K020 daerenus

Ilpedoxparumenvuvie Kaanans

Ipu paGoyeMm u36BITOUHOM HaBieHuy Gonee 0,5 6ap MPHMEHSIOT TOIBKO npenoxpa-
HHMTEJIbHBIE KJIANaHhL.

CBo6oaHoe MUHMMAIBHOE CEYEHNE IPEeNOXPaHUTENLHOrO KiaraHa BBIOMPAIOT B
COOTBETCTBMH C JAHHBIMU NPOU3BOOMTENIA. MOXHO NPUMEHSATH TONLKO HATPYXKEeH-
HBbI€ ITPENOXPAHHUTE/TbHBIE BEHTHIIH.

Yemanosexa

Crosiku U151 0TBOZA TIapa WM NPEJOXPAHUTENbHbIE KIAMAHBI PUCOSTHHSAIOT K napo-
BOi1 Kamepe komia. [lpHcoenMHMTEBHEIN TPyOOIpOBOI HEOOXOMMMO MPOKIAIbIBATS
C YKJIOHOM K KOTJIy. DTOT TpyGONpPOBOJ HE NO/DKEH CONEPXaTh CyXeHMil I 3arop-
HOI apMartypElL.
Crosik 1151 oTBozia Napa HEOGXOAMMO NPENOXPAHATh OT 3aMEP3aHH.
Iponysoutsie TPyGONpPOBOAE HEOOXOMMMO PacHoNarath TaKMM obpaszom, yToOH!
OHM HE MOIJIM MPEACTABISATh OHACHOCTD IS JIONeH.

FMMABA 11

TEMNOCHABXEHUE

11.1. Cetn TennocHabxeHus
Tenaosvie cmanyuu

CHabXeHMe TeIioTol OT CHCTEMBI LUEHTPATTH30BAaHHOI'O TeryiocHabXeHHA B MOCTEIHEe
BpeMs npuobperaer Bee Gonbluee 3HayeHve. BripaboTka TeruioTsi MpOM3BOINTCSA B
OCHOBHOM B PalOHHBIX KOTE/IbHBIX WIH Ha TEIUIO3eKTPOCTAHLIMAX. Kortenbhrre, B
OCHOBHOM 0003HauyaeMble KaK paliOHHBbIE TEIUIOBbIE CTaHLIMH, CJIYXaT TOJBbKO IS
BBIPaOOTKH TEIUIOTHI [UIS OTOIUIEHHSA M OGECTIeYMBalOT JIHILE OTHOCHUTENIBHO HebOoJb-
e obnacry.

Te enao3sekmpocmanyuu

TemnosnexTpocrannuy pabotaror 1o TPHHIMITY B3aHMOCBSI3M SHEPIMH M TEIUIOTHI
(onHOBpeMeHHO BhIpaOaTHBAIOTCA K HCTIOJIB3YIOTCS 3NEKTPUYECKas SHEprus U Ter-
Jiota). Takoit criocob sBisercs oYeHb 9KOHOMHMYHBIM, TaK KaK TEIUIOTA SABJISETCS
«TI0DOYHBIM»> MPOIYKTOM IPH HPOM3BOACTBE HEKTPHUUECKOl SHEprHM B NapOBLIX Typ-
bunax. Tem cambiM 3HaunTeNnbHO noBbunaercss KT/ yeranosky — npumepHo ¢ 30 o
npumepHo 70—80%. Ytobbl paGora TeIuioaneKTpocTaHIy Obuia peHTabesbHOl, He-
00X0IMMO OTBeNleHNE GONBILOIO KOJMUYECTBA TeIUIOThl. BO3MOXHO TaKKe COOpyxKe-
HME PafiOHHBIX TEIUIO3/IEKTPOCTAHLIMIA [T OBecredeHns HeGOMbIIMX O6acTeil.

B niocsienHee BpeMs MpOU3BOIMTEIISAMH TAKXKe TIPEJUIATaloTCs AelleHTPATH30BAH-
HBI€ palfOHHBIE TEIUIOINEKTPOCTAHIIMM MAJIOi MOLIHOCTH.

Ilpeumywecmea

IpeyimyiiecTBaMH LIEHTPATM30BAHHOTO TEIUIOCHAGKEHNS SBISIOTCS:

~ TOHVOKEHHAS HArpy3Ka Ha OKPYXaIOLLYIO Cpejy,

— Goyiee HM3KME 3aTPaThl Ha OGCIyXHMBaHHE IUIA noTpebuTeNeii;

~ 3KOHOMHS IPOCTPAHCTBA Y TOTpebuTeneii;

— BBICOKasA HaJeXHOCTb paboTHL

Henocratkamu sBISTIOTCSE B OCHOBHOM BBICOKME MHBECTHMIMOHHbIC 3aTpaTel U
3aBHCHMOCTL OT MIOCTaBILMKOB TEIUIOTH OT TEIUIO3NIEKTPOCTAHIMIA.

JUis nepenayM TEIIOTH OT MPOM3BONMTENS IO NoTpebUTeNIsT UCHONB3YIOT Kak
TEIUIYIO (ropsvylo) BOIY, TaK W 1ap, TIpH 3TOM TeIUIasl BOIa AB/ISETCS CaMbiM pacripo-
CTpaHEHHBIM TEIUIOHOCHTeNeM. [lepenaya TeIUIOTHI MOXET MpPOU3BOOMTHLCH KAK IO
IBYXTPYOHOM, TaK M 10 TPeXTPyOHOI cHCTeMe,

Jeyxmpy6naa cucmema
Tpexmpybnas cucmema

IpennoyTHTeIEHO MCHIONB3YETCA BYXTPYOHAS CHCTeMa. DTa cHcTeMa JEJIUTCS Ha TO-
Jaiommnid M obparHblii TPYOOIIPOBOIBI, BelyllMe OT TPOM3BOMMTENS K HOTpebHTETIO
TeIIoThl ¥ 006patHo. ITpy TpexTpyGHO#t cHcreMe K moTpe6uTemO BEIYTCS ABA OTHEITH-
HbIX MIOJAI0LIHX TPYOONPOBOMa, KOTOpHIE 00eCeYMBAIOT pasIHYHbIe YCHOBHUS paboTEHI,
HarpuMep, pasIuyHble paboune TeMIIepaTyphl, WIH IpeIHasHaYeHHbIE IS JIETHEro M
3UMHEro pexuMoB. [ o6paTHO THHUHK MCIIONB3YeTCS COBMECTHBII TPyOOITpOBOLL.

—
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0

Cornacto ITpenmicaHuio 1o oToNUTeNbHBIM cicTeMaM K DIN 4702, kotnsl ae-
T JsTest Ha (cM. paspen 2.2):

— CTaHIApPTHEIC OTOITUTEJIBHBIC KOTHBI;
~— HMIKOTEMIIEPATYPHBIC OTOIMUTCNIBHBIE KOTIIbI,
— KOHIACHCAalIMOHHBIC KOTIhI.

r——
4{ Xapaxmepucmuxu xomioe

B yxasannoM IlpennucaHuu NaHbl OTpefielieHIA MOHATHI, OTHOCSIIUXCS K KOTIaM,
HAnpUMep:

TerutoBast MolHocTh Q,, — KOJIMYECTBO TCIUIOTH, MOJIYYCHHON TETUIOHOCHTe-
JIeM B KOTJiE B €IMHHILY BpEMEHU.

HomuHanbHasi TEropasi MOWHOCTE @, ,, — TEIUIOBast MOWIHOCTB, YKa3aHHas
riponsBoanTeneM cornacHo TpebopanuaM DIN 4702 mma midresbHOTO pexiMa 3Ke-
TUTyaTaLMu.

JTvana3oH TerioBOlt MOIIHOCTH — YKa3aHHBI# HMPOM3BOHUTEJICM COTNACHO

-5 Na —a 7 = tpebopanusiM DIN 4702 puanasoH MOLIHOCTH, TIPH KOTOPOM MOXET TPUMEHSTh-

~—____ ) ~ cst KOoTel. MakCHMAbHOE 3HAYEHHME SIBJISIETCS HOMWHAJILHOM TerjI0BO#i MOIHO-
CTHIO.

Teruiosast Harpy3ka Qp,, — KONUYECTBO TEIUIOTHI, [IOJYYEHHOM KOTJIOM ITIpH CTO-
PaHUM TOIUIMBA, IO OTHOLICHUIO K TIOJHOM TEIUIoTe cropaHys Torumiea. Takxe 060-
Puc. 5.1. Koten ¢ ecrectBenHo Taroi [5.1] 3HAYACTCS KaK TONOYHas MOUIHOCTE.

HoMunanpHas Teriopast Harpyska Oy, y — TEILIOBasi Harpy3Ka IpU JUIMTENEHOM
pexyMe 3KCTUTyaTallMH, yKasaHHas TPOM3BOATeNeM B cootercTrn ¢ DIN 4702.

KOB(I)(I)I/HH/ICHT TIOJIE3HOTO JEUCTBUS KOTIa 7. OTHOIIIEHUE NOJIE3HOI0 KOJINYE-
? CTBa TEIUIOTHI K IMOABECACHHOMY.

HopmupyeMuiit ko3¢pUIHEHT HCTIONB30BaHUs 7, — HOPMMPOBaHHBIA Ta-
paMeTp, ¢ MOMOMIBI0 KOTOPOTO BHIPAXAETCSl UCIOJIb30BaHWE IHEPIHUM M TEM Ca-
MBIM SKOHOMHYHOCTH OTOIMTENHLHOrO KOTHa B TEYEHHE OTpeAeieHHOro OTOIH-

1
4{ TeJbHOTO Mepuoja. MiamepeHus: mpoBomAT B 5 paGoumx Toukax (13. 30, 39, 48

e —25 T
MNotepu pasneHus B kothe ~15 Na 2

iy

- 3 -20 Na

%
o)

+

Tara TORLKO u 63%).
ANS [LIMOX0RE TeMriepaTypa OTXOIALIMX TA30B f — TEMIIEPaTypa, W3MEPeHHas B OTBOISIIEH

;'p‘,}g';," 00TEOAILIEH Tpybe KoTna.

IMotepy OTXONSLIMX ra3oB ¢, — KOJUYECTBO TEIUIOTH, TEPAEMON C OTXOLALIMMH
ra3’amu.

Tlotepy TpM IKCIUTYaTalMH ¢, — KOJMYECTBO TETUIOTHI, HEOOXOMMMOI WISl MOM-
JIEpKaHKsl ONpeNeieHHON TeMIlepaTyphl KOTJa.

Buicokvne noTepu AaBnesnst B KOThe

- ] +0 Ma

Texnuueckue mpeboeanus no DIN 4702 «Tenaoeasa mowrocms, Koagpuyuenm

+200 fla — noae3Ho20 Oelicmaus KOmAa, CORPOMuUGIeRle 2a306020 mpakma, Heobxodumoe dae-

-~ 4_) N Aenue nodayu, Koa(hPuilienm UCnONb3I06AKUA U ROMEPU IKCHAYAMAYUOHHOU 20~

% MOGHOCIU» — MO0 ME NAPAMEmpbi, KOmopie 00ANCHb COOM00AMbCA NPU UCHbl-

+ 0) manuu 6 Hopmanenoix yeaosusx. Croda e OMKOCAMCs Mpeboeantia Ho COOEPHAHUIO
GPEOHBIX GCLYECME 8 OMXO0AWUX 2a3aX.

Puc. 5.2, CraumoHaphbiii KoTesl ¢ HamaysoM [5.1]
KOHCTpYKIIMST KOT/a JO/DKHA ObITh TAKOM, YTOOBI, C OTHOH CTOpOHHI, obecrie-

YuTh GECTIPENATCTBEHHOE MPOXOXKIEHWE OTOMUTELHOIO Ta3a Yyepe3 KOpIyc KOTha, ¢
IPYTOii CTODOHBI, JIOJDKHEI 00ecTieYMBaTLCS 3HEProcOeperalonine yCIoBHA CXUIaHNs
TOIUIMBA ¢ MUHUMATILHBIM BRIOPOCOM BpEAHBIX BEHIECTB.
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Haposan cucmema

Ecym npuMeHsieTca naposast cMcTeMa, TO B IOAIOLLEH JIMHMY K OTOITHTEIBHBIM MPHGO-
paM MOCTYTaeT [ap, KOTOPhiii KOHAEHCHPYETCA B HYX M BO3BpallaeTcs oBpaTHO B BUIE
KonzeHcara. Ilockoneky map umeer GONBLUIHIT 0GBEM [0 CPABHEHHIO ¢ 0GBEMOM KOH-
IICHCAaTa, [aporipOBOAbI HMEIOT PasMephl OONblie, YeM KOHIEHCATONPOBOIEL.

11.2. PexxuMbl akcnnyaraumm

B OCHOBHOM Pa3nUYaioT TPH PEXMMA IKCILTyaTALMM:

Cronvasuuii peycum

Temneparypa B nopaoliem TpyGoXIpoBoIe TEILIOCETH M3MEHSIETCS B 3aBHCHMOC-
TH OT TEMIIEPATYPH HAPYXHOTO BO3LYyXa. BTOT PEXMM MOXHO MCIIONB30BATh TOJBKO
IUIST OTOTUTIEHHS.

Tlocmosnnviti pescum

Temmepatypa B nopaiouieM TpyGONpOBOZIE TEMUIOCETH OCTAETCS MTOCTOSHHOMN ¥ He
34BHCHT OT TEMIIEPATYPBl HAPYXKHOIO BO3IyXd.

Harpyska ¢ —
30 4|0 SP 6|0 70 Bp 99%100
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Temneparypa BOAN CHCTEMb OTONNEHUS £, U
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15 10 5 0 -5 -10 °C
- Temneparypa HapyxHoro Bo3fyxa £,

Puc. 11.1. TemrreparypHas uarpamMma sl [IOCTOSTHHOCKOMB3ALIETO pexuma [4.1]:
I, — TeMIIepaTypa IToNalouied JIMHUK B JOMOBOM MepeNaroIeii CTaHIHK,
t,, — Haubonbluas HOMyCTHMAs TeMileparypa oBpaTHOM JIMHWH Teri-
JIOOTBOJIAILEHN YCTAHOBKH NPH MCTIO/Ib30BAHMH TOJIBKO IS OTO-
TUJIeHHST [TOMELLEHMIA;
I, TeMiiepaTypa O6paTHOM JNWHUM NPH UCIIOAB30BAHUM BEHTWIS-
IMOHHBIX YCTAHOBOK B TIOMELIEHUM,
l,; — TemIiepatypa O6paTHOM JIMHUM IIPY UCMONBL3OBAHMHE TS Harpe-
Ba TEXHUYECKO# BOIbI

11.3. Jlomosaa crmanyus 2@

BTOT PeXUM UCTIONB3YIOT, MpexIe BCETO, Uil HATPEBA TEXHUUYECKON BOXBI M IUIA
CHCTCM OTOIIEHHS C MOCTOSIHHOM TeMIIepaTypol, HAallpUMep, BeHTHIALIMOHHBIX yCT-
POIICTB ¢ TTOCTOSHHOKM TEMITEPATYPO HITH NPOMBIILTEHHBIX YCTAHOBOK.

Tocmosmno-crxoavsauuii pexcum (puc. 11.1)

Ipy TakoM pexnme BHE OTONHTEILHOIG Iepyona B rofaionieil JIMHUM OToIIe-
HUA NMONJIEPXUBACTCA MUHUMATbHAS TeMIlepatypa npumepso ot 60 no 70°C.

Hupxyiayuonnvie nacocw
Mecmnoe pabouee dasaenue

Tlonaya Teruioit BOOBI B ceTh CHAGXEHUS HPOU3BOIUTCA C MOMOHIBIO LIMPKYJIALIMOH-
HbIX Hacocop. Harmop onpenesercsa no OTEPsIM AaBfeHus nofawouieil 1 obparHoil
JIMHMIA, a Takke HOTEpsM OaBJIeHUA B TCILIOTeHepaTope u y noTpeburena. MectHoe
pabouee apieHMe ONpeRESIeTCS 110 CTATUIECKOMY JABIEHHIO C NOOGABICHHEM LAD-
KYJSIMOHHOTO JaBJIEHHsT HACOCA.

11.3. JomoBas craHuus
Ilpamoe nodw.arovenue

JloMOBas cTaHUMS ABNSETCS CBS3YIONIMM 3BEHOM MEXIY CETbIO TETUIOLEHTpANH U
CUCTEMOI JIoMa. Ee KOHCTpYKIMs! onpefesisieTcss B 3aBHCHMOCTH OT TeXHWYECKHX ye-
JIOBUH ZIOTOBODA C NMPENNPUATHEM — IIOCTABLIMKOM TeTUIOTH, KOTOPBIH JODKEH COOT-
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TenbHbiH N Homosas
DOMOBOI Nepepatowan cranyus [JlomoBoit kommyTaTop cucTema
TpyGonposon JlomoBas craHums

Puc. 11.2. JToMOBasi CTaHLHA C NPSIMBIM TOMKTIOYEHHEM 4.1}

1 — 3anOpHBIN BEHTWIE; & — norpebutens TemnOTH;
2 — TIPA3EYNOBUTENE; 9 — BO3BpATHBIH BEHTWIL;
3 — MaHoMeTp; 10 ~ wcnonuuTebHYIA OpraH ¢ pe-
4 — 3alMTa OT NPEBLILEHNS NARTCHUS; TYJIMPYIOLIMM [IPHBOMIOM;
5 — TepMomerp; 11 — perynsrop nonauu B 3aBUCH-
6 — LMPKYJISIHMOHHLIN Hacoc; MOCTH OT Tieperana fariieHuix,
7~ PperyANpOBAaHME TEMIIEPATYPHI IIOKA- ]2 — CYETUMK TEIJIOTHI

oLEel JTHHMM B 3aBHCHUMOCTH OT

TeMIIepaTypbl HapyXHOTO BO3IyXa;



C/(II 2 Trasa 5. Ochoebi MexXHUKY OMONLIMEAbHLX KOMI0E 3.2, Komawi, ucnoawsyrowue 2a3 u necpmenpodyxme: |

5.2. Kornbi, ucnons3yowme ras u HeprenpoayKrbl § . =
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PEJIOK TOIIMBO JAOJDKHO OBITH ITOATOTOBIIEHO B TOPEJIKE CIELMATLHBIM 06pasoM, T.e.
OHO JOJDKHO OBITB [PeoOpa3oBaHO B TOPIOYME MAPEL. DTOr0 MOXHO JOCTHYB C TOMO-
I{BI0 pacibUICHUSt MW WCTIapeHMS.

Yepes crienanbHOE CMEILMBAIOILEE YCTPOWCTBO, COCTOSILIIEE U3 TOJIOBKHM TOpeJi-
KH ¢ BOSIYXOBOMHOM 1 ronamollel yactsiMu, GOpCYHKN ¥ TIOFBOMISLIEH TPyOBI, TOTi-
JIMBO CMELLMBAETCSA C BO3AYXOM I1PH MUHMMAJILHOM H30BITKE BO3AyXa.

Yamre Becero Bce 060pynoBaHHe TNioMellaeTcss B omuH 0ok (puc. 5.3).

Ecnu npesBapuTenbHOE CMEILEHHE TIPOUCXOMUT B CMECHTENBHOM Tpybe, HarpH-
Mep, KaK B peaKTHBHOI CMECHTENIbHOM cucTeme (puc. 5.4), TO BOSHUKaeT roiayboe
wiamst. HoatoMy cylecTByer Takoe 0GO3HAYeHHE — «TOPENKA IONyOOTO TUIaMEHM».
Braropapst penmpKynaumMu orpaboTaHHEIX ra3oB B TOIUTMBHO-BO3AYIIHON CMECH JIOC-
TUTACTCs] 3HAYMTEIILHOE YMEHBIIEHHE BRIOPOCOB OKCHIA a30Ta.

Hpu 3toM B ropesnke obpasyercst TOTBKO oiivH daken rameHu. TTostoMy Bax-
HOH IPEANOCHITKON U1 ONTUMAIILHOTO CXUTAHWS SBIISETCS KOHCTPYKIMA TONOYHO-
IO MPOCTPAHCTBa, T.€. €r0 ONTUMANILHASA reoMeTpUS. TermooTnaya B TOMOYHOM ITpO-~
CTPAHCTBE IPOMCXOMHUT B OCHOBHOM TOCPEICTBOM JYYEHCHYCKaHMUA.

Nopava Tonnnsa

Teomempusa monounozo npocmpancmea

Tlnams ropenkn pOKHO OBITh HACTPOCHO TAKMM OBGpa3oM, YTOOBI CXUraHWE TIPOHC-
XOIHJIO ¢ MMHUMATBHBIM W3OBITKOM Bozayxa. Iliiama Taxke HO/DKHO MMETh JOCTATOY-
HO TPOCTPaHCTBa, YTOOB TOIUIMBO Cropasio HOMHoCTE. Hemocrarounsiil pasmep To-
TIOYHOTO TIPOCTPAHCTBA BEAET K TOMY, YTO BOHHMKAIOT IIOMEXH IUTs TIPoLiecca TOPeHus
1amMeHu. HM3-3a XONOAHBIX CTeH KOT/ia NPOMCXOMUT MPEXAEBPEMEHHOE OXIaXIEHHE
TUTaMEHM, YTO BENET K HENONHOMY CTOPAaHMIO TOIUIMBZ M IOBBILIEHHIO KOJMHMYECTBa
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BpEIHBIX BHIOPOCOB. 5 = / :
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Ilpu crvinkoM GONBIIOM TOTIOYHOM IIPOCTPAHCTBE TUIAMS OXJIAXIACTCS H3-3a = El %m Z : \ %
ITOBBIIIEHHOTO KOJMYECTBA BO3/yXa BOKPYT IUIAMEHMH. é =3 g2 %‘é A . ?
B noKmoYeHHbIX TETUIOOOMEHHMKAX TEIUIOTA TepeAdeTcsl TeIUIOHOCUTENIO — A Lo l *
BOJie — IOCPEACTBOM KOHBEKLMM. B 3aBUCHMOCTH OT IIOIAAN TEIUIOOTAAYM TEM- e § / .
repaTypa OTXOASINUX ra3’oB HAXOMWTCS B muarasode ot 80 go 200°C. g ’
B HM3KOTEMIIEPAaTYPHBIX OTONMMTENBHBIX KOTIAX MPH OIPEeNIEHHbIX YCIOBMSIX, 5
HarpuMep IpH IycKe, MOXET [POU3OITH TOHIDKEHHE TeMIIEpaTyphl HILKE TeMIIepa- =
TYPBI TOYKU pockl M 00pa3oBaHKe KOHIEHcaTa. TomouHoe IIPOCTPAHCTBO JOJDKHO ObITh é
MIPHCTIIOCOONEHO IS 3allMTHI OT 00pa30BaHUs KOHIEHCATA TIOCPEICTBOM [TOBBIILIEHS =
TeMIlepaTypbl OOpaTHOI JMHUH. 2
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Puc. 5.3. biok ropenxu [4.1]
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BercTBOBaThL IlpemmicaHuaM no o6GMM YCIOBHAM TEIUIOCHAGXEHHST M YUMTHIBATH
YCJIOBUA 3KCIUTyaTaliu ceTd. TlpennpusTue-nocTaBuiMK yCTaHaB/IMBaeT, KaKas YacTh
MOIIHOCTH YCTAHOBKH BHYTPH JIOMOBOI CTaHLIMM SBISETCS COOCTBEHHOCTBIO JAHHO-
To npeAnpysThs. TlofkimoyeHne K UEHTPATBHOMN TEILUIOCETH TTONpPA3/eNseTcs Ha:

~ LCHTPAILHYIO TEIUIOCETb (CeTh CHAaOXEHMs TpeanpHATHA-OCTABLINKA);

— JOMOBBIE IPUCOEMHUTENIBHEIC TPYOONpPOBOMLI (COCMUMHUTEIBHEIE TPYGONpo-
BOJIbI MEXIY 1IEHTPATbHOM TeIUIOCETHIO M TOTpebuTENeM);

— NoMOBBbIe CTAHLMM (610K U3 Mepenaioweil CTaHIUKM M IOMOBOTO KOMMYTATOPA);

— Iiepefialole CTaHIuy (Itepenaya TervioThl Ha OCHOBaHHMH YCJIOBHH IOTOBOpa B
OTHOLICHUH NaBJICHUS, TEMIIEPATYPBI K OOBEMHOTO Pacxofia B IOMOBOY KOMMYTATOD);

— JOMOBOM KOMMYTATOpP (CBSI3b MEXIY Iepealoniell CTaHuMell ¥ TOMOBBIMHE
YCTaHOBKAaMH YYHTHIBACT Peryjiupyouee o6opynoBaHUe, BO3MOXHO, TEIUIOOOMEHHN-
KH ¥ IHPKYTAUHUOHHbIE HACOCKI).

Ilepenaya TeruIOTHl OT TEIUIOCETH B JIOMOBBIC YCTAHOBKH MOXET [IPOM3BOAUTRCS
€ TIOMOUIBIO IIPSAMOTO H HENPSAMOTO OAKTIOUCHMIA,
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a 6
13/M)
— - A S ; — ;
16" 16" vl
15 | 15
2=tk 2o
8 2

Puc. 11.3. IpenoxpanurensHoe o6opynoBaHue [4.1]:
a — ¢ npefoxpauuTtenbHuM KiananoM (TTK);
6 — ¢ 3anopHbIM NIpeioxpaHuTeNbHBIM BenTieM (3T1B) B coemuHe-
HHUM € TIpeJloXpaHuTeNbHbM KiananoM (T1K) (Mmmynse Ha 3axperve
3I1B naeT martywx masneHus);
€ — C 3aNOpHBIM IpenoxpaHuTeasHbIM BeHTIeM (3I1B) B coemnne-
HUU C TPENOXPaHUTEIBHAIM TIepelycKHEIM BerTiieM (T1TIB);
2 — C NpedOXpaHHUTeNIBHBIM NEPeIryCKHbIM BeHTwieM (TTT1B).
1  — 3anopHBIi BeHTUE,
13— npenoxpaHuTebHBIN K1anaH;
13M — TpeloXpaHUTebHENA 3aTIOPHBIH BEHTHIID,
14— mpenoxpaHuTe bHbI KanaH ¢ JaTIMKOM JABICHUS;
15 -~ mpeloxpaHUTENBHBIA TiEPeIyCKHON BEHTHIIb,
16 — ManopHBINA BEHTWIb C PYYHBIM TPUBOLOM.
* 3ariopHas apMaTypa 3alMLIeHa OT HeIOIYCTHMOTO 3aKpBITHS.
* ba4oK st CHYCKeHUs laBneHust Tpebyetcst TIPH TEMJIOBOM MOMIHOC-
TH Gostee 350 kBt 1 Temmeparype nonalowieit JiuHUK cety Bhie 100°C.

11.3. Jlomoean cmanyus 2@

Ipy npsAMOM MOIKIIOYeHHN TEIUIOHOCHTENh U3 HEHTPAABHON TEIUIOCETH HaTps-
My10 IIOCTYTIAeT B JIOMOBHIE€ cHcTeMbl. OCHOBHAS KOHCTPYKLIMA B COOTBETCTBUHU C
DIN 4747 «OronurentHbie yCTAHOBKH UL PalfOHHOIO OTOILIEHHS. TpeGosauus Ge-
30IACHOCTU TOMOBBIX TIOACTAHIIMIA, CTAHAUI B CHCTEM, COEIUHSIEMBIX ¢ pallOHHBIMK
CETAMY TOpsYell BOABD> TIPENCTABACHA Ha puc. 11.2.

HeobxomMeie mapameTpsl paboTs JOMOBOH CHMCTEMBI JOJDKHEI GBITH COOTBET-
CTBYIOILMM OGPa3OM OTPETyIHPOBAHBI, HANPHMEP, C TIOMOLIBIO PEIYLHPOBAHMS [aB-
JICHHA WIH PETYHPOBAHMS TEMIIEPaTyphl TIOCPEHCTBOM CMEHIEHUA TIpAMoil M obpaT-
HOit BOIBL B cricTeMe IOMXHO GBITH HpeycMOTpeHO IPEIOXPAHNTENBHOE 060Dy IOBaHME
Ha cryyail npesrplleHUs paboyero gasneHus B coorsercTeuy ¢ DIN 4747 (puc. 11.3).

Hpu TakoM criocobe NOXKMOYEHN TIPOUCXOANT 3HAMTETLHOE OXTAKIEHHE Tell-
noHocuTenst. [IpennpusaTHA-NOCTaBINKHKE YACTO YCTAHABIMBAIOT IOIONHMTETHHbIE
YCJIOBHSE, Kacalollnecss MCIIOTHEHUS OMOBBIX CHCTEM I TOTO, YTOGHI YMEHBIINTE
HETaTVBHOE BIUSAHWE TEIUIOHOCHUTEIS.

Henpamoe nodxarouenue

Ipy HenpsAMOM HOAKTIOYEHHH LEHTPANBHAS TEIUIoCeTh (TIEpBIYHLI KOHTYP) M IIO-
MOBast CeTb (BTOPUYHBIH KOHTYD) CBA3aHBI MEXHY COBOM C TIOMOIIEIO Teronepenar-
4HKa (TerutoobMeHHuKa). Brnaronapst 3ToMy noMoBas ceTh MOXeT IKCIUTYATHPOBATLCS
BHE 3aBHCHMOCTH OT HaBJIeHMs M TEMIEPaTypPHl IEeHTPaTbHOM TerroceTy. OCHOBHAS
KOHCTPYKLIMSI TIpeAcTaBieHa Ha puc. 11.4.
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LOMOBO# Nepepnawiyas cTaHyus LomoBoi kommyTaTOp cucTEMa
;g}ylﬁonpo- Jlomosas craHyus

Puc. 11.4. JloMOBasg CTaHIMSA C HENPSAMBIM TNOAKTIoYeHNeM [4.1]:

& — notpeOuTENd TEMIOTHL
9 — nipenoxpaHuTe/IbHbIH KTATIaH,
10 — ycnonHUTeNBHELA OpraH ¢ pe-
TYIMpPYeMBIM OPUBOLOM;
5 — Tepmomerp; 11 — perynaTop nofayv B 3aBUCH-
6 — UMPKYJISHIMOHHBIN Hacoc; MOCTH 0T [lepeniazia JaRjieHHI;
7 — perymvupoBaHHe TeMNEpaTyphbl Noja- 12 — cyeryMK TeTUIOTHI;
IOLUEH JIMTHAU B 3aBMCHMOCTH OT TeM- 13 — 3aKpBITBIH PacIMpPHTeTbHbI
neparypel HapyXHOTO BO3IyXa, 6ak ¢ MaHOMeTpoM

I — 3anopnas apmarypa;
2 — TpsI3eyNOBUTEND,

3 — MaHOMEeTp;

4 — TennoOBGMEHHHK;
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Boa;iyx, HeoBxoaMMbIH f1191 FopeHus Cwmecutenshas Tpyba Tpy6a ropenkm

\x ===

dopcykka @ @
\ﬁ‘/)‘\é
PacnbinenHoe xuixoe  OGpaTHbii notok O6parHbiii NOTOK NONHOCTLIO CrOPEBLUKX OTXOAS-
TONSIMBO OTXOARLLMX T330B LUYIX ra30B A7t YMEHBILEHMS! BPEAHbIX BHOPOCOB

Puc. 5.4. PeakTHBHBI NPYHIME CMEIIEHHSI ¢ O6PATHBIM NOTOKOM OTXOJSIIMX
raszoB [4.1]

5.3. Na3osbie kOTNBLI 6€3 nognysa
Ilpunyun oeiicmeusn

I'asoBbie KOTIIBI G€3 ToziTyRa, 0003HaYaeMble KaK KOTJIB ¢ aTMOC(EPHBIMH FOpeiKa-
MH, NpeIHA3Ha4YeHbl, MPEX/E BCEro, ST MABIX M CPEIHUX JUArla30HOB MONIHOCTH,
npuMepHo 1o 200 xBr. Ilo npuHuMNY AeiCTRYSI YOpeNKH nonpasaessior Ha nucddy-
3HMOHHBIC M WHXKEKIMOHHEIE. B rocnenHee BpeMsl MPUMEHSIOT TONBKO MHXEKLHMOH-
HbIE TOPEJKH.

Huwcexynonnas zopeaxa

B MiXex1IMOHHOI ropernike (puc. 5.5), B 610Ke TOpeTKH TOTUTMBO TeYeT MOJ JaBJIcHH -
€M yepe3 (OPCYHKY M NPU 3TOM ITOACACHIBACTCS HEOOXOMUMEIl [UIst FOpeHMs BO3MYX
(nepBuuHELl Bo3ayx). OGpasyercst cMech M3 BO3MYXa M rasa. 3aTeM CMECh MOLKHTaeT-
cst. HeobxonuMelii JOMOMHUTENBHO BO3AYX (BTOPMYHBIA BO3MyX) mu(QyHIMpYeT B
niama. B npoTHBONONIOXKHOCTD NyTHEBHIM TopenikaM obpasyetcst npyras ¢dbopMa Ta-
ME€HHM, W TO3TOMY K TOIOYHOMY IIPOCTPAHCTBY MpENbSBIIOTCS pyrie TpeboBans.
Kak npaBuio, ropeHre IIPOUCXOINT Ha CTBOJIE TOPENIKH C OTBEPCTHAMH, T.€. 00pasy-
€TCsl MHOTO KOPOTKHX SI3BIKOB IUIAMEHHU, KOTOPHIE 00pa3yoT TaK HASHBAEMEIH «KOBED
TUIaMeHU».

Wxxekrop vnu Tpyba Bentypu OcHoBHoe rinamg  CTBOM ropenku
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la3 [asoBo3pyLIHas cMech BropuuHbii BO3yX

OcHosHas ra3oBasi GOpCyHKa

Nepsyynbii
[‘asopacnpenenntenchas | Bosgyx
Tpyba

SSUBLEY

Puc. 5.5. Npunmun pabothl MHXEKIMOHHOM ropenky [4.1]

5.4. Tasoswe 20peaku npedsapumenshozo cmeluenus co écmpoetinom eenmuasmopor 1| \5)

ITo 30 NMpHYKHE TOTIOYHOE NPOCTPAHCTBO MOXeT OBITh HeGosbiuM. Ho HeoG-
XOIMMO CIIEJIMTD 33 TeM, YTOOHI BCE SI3BIKH TUTAMEHH MODIIM CBODOIHO cropath W GBUT
obecrnieyeH CBOOOAHBIN AOCTYN BTOPHYHOIO BO3IyXa, HEOOXOMMMOrO JUIS TOJHOTO
CropaHusl.

HeGonrpinas Harpy3ka Ha CTBOX ropeiiku B 5...20 kBt criocoGCTByeT CropaHuio ¢
MUHMMATBLHEIMI BRIOpOCaMU OKCHIIOB a30Ta.

Oxaaxcoenue niamenu

C Touky 3peHHs COKpAIEHHS KONUYECTBA OKCHIOB 230Ta, KOTOPhIe 00pasyroTcst pu
TeMriepatypax cropaHus 6onee 1400°C, pasiwyaloT HECKONBKO BapHaHTOB OXJIAXIE-
HUS TUTaMEHM:

— OXJIaKIEHHWE CTBOJIA FOPENKM C TIOMOINbIO OOpaTHOM JIMHUWH;

— YCTAHOBKA OXJIAIWTENbHOH TPYOBI (IpM HHU3KOM COJIEp:KaHUY OKCHIOB a30Ta B
OTXOISIIIUX Ta3ax);

— TIONyYEeHHME OOJIBIIErO KOJIMYECTBA MEHBIIIMX S3BIKOB IIaMeHH ¢ Gojiee BHICO-
Kot fonedl manydeHus (TpuOOBWIHBIA PUCYHOK IUIaMEHHN; Crioco® NpUMEHUM IIPH
HM3KOM COEpXKaHUHM OKCHIOB a30Ta B OTXOHSIUIMX [a3ax, MaTpUYHAas ropesika);

— KaTaJIMTUYECKOE CXUraHUe, HATIPUMED, Hall KepaMIYeCKOH TTIOBEPXHOCTHIO {ajTh-
LIETHAsl TOpesiKa, MOHOJIUTHASI TOPENKaA).

5.4. Nasosble ropenku npeasapuTenbHOro CMELLUEeHUSE
CO BCTPOEHHbIM BEHTUJISTOPOM

Hlpunyun Oeiicmeusn

B ortnume ot ropenok 6e3 roryea (KOTophle 00eCTieyHBaIOT TONBKO YaCTHYHOE IIpes-
BapUTeIFHOE CMENIEHKE) B TOPENKaX CO BCTPOSHHBIM BEHTWISATOPDOM ITPOM3BOIMTCS
TIONIHOE NpeBapUTENbHOE CMEIIEHME TOTUIMBA CO BCEM HEOOXOMMMBIM I TOpEHUA
00BeMOM BO3/lyXa. DTO BEIET K TOMY, YTO INMPHUTOK BO3IyXa K TJIAMEHH [MPOMCXONNAT
PAaBHOMEPHO 10 BCeii TIOBEPXHOCTH TOPEHUS.

B npuHimne cMmelieHHe MOXHO BBITIONHUTh Y OCHOBAHMS 3aKPHITOM TOMOYHOM
KaMepHI C MTOMOILI0O BEHTWIATOPA TS YAATCHMs OTXOnSHMX rasoB. Ho npornecc cMme-
IHEHMS B TAKOM cityyae OyneT HeHOCTATOYHO CTaOMITEHBIM.

KoHcTpyxiust ra3oBoii TOpeyiKy CO BCTPOSHHBIM BEHTHISTOPOM LIS TIpeIBapyUTe ib-
HOro cMmetieHus: (prc. 5.6) BHITIONHEHA HA OCHOBE KOHCTPYKIIMM TopesikK 6e3 monnysa.

'asopacnpepenutens

ra3op03upyioLLas
Bextunstop nogasu Boaayxa, Cmecurent PCYHKa H Has nogﬁpxnocrb
HeoOXOLMMOro 79 TOPeHNs  rasa ¥ Bo3pyxa CTBONA ropen

OpoHT NnaMenn

E ) YAy
7#7?)/7/7/7}777 MpOCTpaHCcTBO ropenku
—

i

TTw T, T
\L\S}l\l\_\.ﬁﬁi . Kopnyc creona

- ropenku
Perynuposounoe obopypoBaHme

fi [03MPOBAHMS NOJAYM BOLYXA MariuTHoii  Kopnyc  YCTPOWCTBO pacnpepenems
NOCTOSHHAA UNK perynupyemMas nofaya) f BEHTHNb Topenku Tra30BO3AYUIHOM CMECU

\
Nopaua ﬁo:;,qyxa

MNopaua rasa

Puc. 5.6. KOHCTpYKLIMS Ta30BOI FOpENKHU NPENBAPUTENLHOIO CMEUIMBAHNAA CO
BCTPOEHHBIM BEHTUISITOpOM [4.1]
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Terioo6MeHHUK pacCYMTHIBAETCS TIO NIEPBHYHOMY KOHTYpPY — B COOTBETCTBUU C
MaKCHMAa/IbHBIMU Pa0OYMMHU NaPaMETPaMM CETH, 110 BTOPUYHOMY KOHTYPY — B COOT-
BETCTBUM C TPeOYEeMBIMH TIapaMETPaMM HATpPEBaTe/IbHOM YCTAHOBKM BONBl IUIS OTO-
TUICHHS] M XO3HCTBEHHO-OBITOBHX HyXI. Braromaps mapamiensHo MOMKTIOYEHHBIM
TEIUI00OMEHHMKaM Pa3M4HbIC NOTPeGUTEH, HANPUMEP OTOILIEHHE U HarpeBaTeu
TEXHHYECKOU BOIBI, MOTYT O0ECTIEYMBATECS B COOTBETCTBUM C TPEGyeMbIMH Hapamer-
pamu. JloMOBast CTAHLIMS JOKHA MMETh TEPMOCTATHYECKYIO 3alUTY B COOTBETCTBUM
¢ DIN 4751 «YcraHoBku BopstHoro otomtenus» 1 DIN 4753 «Veranosku 7 Harpe-
BA TIHTHEBON U TEXHUYECKOH BOObI».

Tax kax GosvuuuHcmeo npednpusmuii — NOCMAGUUKOE MeRAOMbL mpebyrom om
nompebumens: c02aacosanyro ¢ do2oeope memnepamypy obpamnoii AUHUU, OOMO-
6ble CManyu credyem paccyumbiéams maxum o6pasom, ymobsl npu Makcumans-
HOU Meni08ot MOWHOCIU 3HAYEHUe IMOL MmeMnepamyps. He ONYCKan0ch Huice
donycmumozo. Jonxcro 66imb npedycmompeno oepanuenue memnepamypsl 0opamuoli
AUHUL.

Jl1ss HeGOMBIINX CHCTEM YacTO MpEIATAIOT KOMIAKTHBIE TOMOBBIE CTaHI[HH.
JIOCTOUHCTBOM JaHHBIX CTAHUMIH ABNAETCA HU3KAS CTOMMOCTh MOHTAXA ¥ Maast Io-
TpeGHOCTD B TUIONMIAAN JUI YCTAHOBKU CTaHIMM.

[1.1]

[1.2]
[1.3]

[1.4]
[2.1]
[2.2]

[2.3]
[2.4]

[4.1]
[4.2]
[5.1
[5.2]

[5.3]

[5.4]
[6.1]

[8.1]
[8.2]

[8.3]
[9.1]

[9.2]

[9.3]
[9.4]

[9.5]
[9.6]

Crnmcox nureparypsnl

Illyaome Bynymee oronurenbHOM TeXHHUKH. OTHETHHBI BHIIL. 3/97. Buderus
Heiztechnik GmbH.

Hlopman I BnaxXHOCTb B 30aHMSAX.

@panx B. KnuMmar B noMenieHUN ¥ TeruioBoii koMoopt: Hokinan no mecne-
JIOBaHUSIM B CTpOMTENLCTBE. Bhim. 104/75.

onnep V., Mynxeaom I.: CTpOUTENb-TENNIOTEXHMK. HEryrrapr: Julius
Hoffmann, 1990.

Ipennucanne no 3xeprocbeperaiolneil TerUIo3aluTe 3TAHMI Ipennuca-
HME TI0 Teruo3amuTe, 1994,

IIpeanvicanne 1m0 3HEProcGeperaioUM TPEGOBAHUSIM HA OTOIMTEIBHEIE
TEXHUYECKME CHUCTEMBI M YCTPOHCTBA, UCTIONB3YIOILME TEXHUYECKYIO BOLY
(Ilpeanucatine 110 OTOMHTENBHBIM cucreMaMm), 1988.

TlepBoe pacropstkenne o Beenenuu PenepatbHONO 3aKOHA IO 3aIUTE OT
BpemHbiX BEIGpocoB: TIpeamucanme o MasbIX TOMOYHBIX ycrpoiicTeax, 1988.
Bropoe pacniopsikeH1e 06 M3MEHEHNH TIPSATTHCAHMUSA 110 MATBIM TONOYHEIM
ycTrpolictBaM: DefiepanbHb 3aKOH 110 3allMTe OT BPeIHbIX BHOpOCOB B
atMocdepy, 1996.

CripaBo4H¥K 110 OTONKTENBHOM TexHyKe. Buderus Heiztechnik GmbH. bep-
JiuH: Beuth, 1994,

BriGop pasMepoB M pacyeT OTONMMTENBHBIX NPUOOPOB. IlpoekTtHrle faH-
Heie 1/95. Buderus Heiztechnik GmbH.

3onnep V., Mynkeaom I. CTpouTenb-TeIIOTEXHUK. IWtytrapr: Julius
Hoffmann, 1990.

HoBoe Tersio — HOBHIE BOZMOXKHOCTH KoMpopra. PenepaybHBLE COI0O3 MO
OTONHUTENbHON MHAYCTpH. OObeINHEHHE LEHTPATEHOIO OTOIMTENLHOTO
xo3sicTBa; Kermi GmbH, 1997,

Hacrennbie HarpeBarenshbie koTuslITpoexTHbie mauHele 1/95. Buderus
Heiztechnik GmbH.

KonnencaunoHHas texnuka. ITpoekTHbie naHHbE. Vaillant GmbH,
3onnep V., Mynkeaom I. CTpouTeb-TEIIOTEXHHK. IryTrapr: Julius
Hoffmann, 1990.

OrormrenbHas Texuuka. [lpoextHble nanHbe.Viega Attendorn.

Hre, Badep, T'oaa. CHOpHUK Tab/HMIL HO CAHWTAPVH, OTOMACHHIO 1 BEeHTH-
Jsiuuu. ban T'om6ypr: usnarensctso Max Gehlen, 1995.

OcHoBbr HacocHol Texuuku. Cratbs WILO GmbH.

He, Badep, I'ona. COOPHUK Ta6NNIL IO CAHUTAPHH, OTOILIEHMIO M BEHTH-
JuiyM. bag Fom6ypr: Max Gehlen, 1995.

BriGop pasMepoB u pacueT OTOITHTENBHEBIX npubopos. IIpoekrHeie [aHHbIE
1/95. Buderus Heiztechnik GmbH.

Pacyer cucreM HanonbHoro otorienns. TlpoekTHbie naHdbe ¢upms! Roth,
3onsep V., Mynkeasm I CTpouTeNb-TEILIOTEXHMUK. Htyrrapr: Julius
Hoffmann, 1990.

Ilpoexrnere nanmbie. Viessman Werke GmbH & Co.

Karanor otormrensHoit Texuuku 2000/1. Buderus Heiztechnik GmbH.



@ 6 TIhaea 5. OcHosbl mexHUKU OMONUMEIbHBIX KOMAOE

CMeilleHue raza M BO3/1yXa JUlsl TOPEHMS TIPOMCXOIUT OBBIMHO C TIOMOLIBIO KOM-
GMHMPOBAHHOTO Y371a PETYNMPOBAHMS TIONAYH Ta3a U BO3AYXa. BTO O3HAYAET, YTO MPU
33TaHHOM OTKJIOHCHWY TeMIIepaTyphbl BOOBl B TOAAIOLIEM TPyOONpoBome Moxer GBITh
M3MEHEHAa CKOPOCTH BpalieHMs IyThEBOTO BeHTWIATOpa. IIpH MSMEHEHWM pasHOCTH
JaBJICHMS OKONO M3MEPHTENTLHON NuadparMbl peryaupyercs KOIMYeCTBO MOCTYNAI0-
IIETO ra3a U TeM caMbIM MOWIHOCTh ropesiku. Fille ofHMM TipeMMyLIeCTBOM 3THX
TOPENOK SIBISICTCS 3alaHHas (hOpMa TUIAaMEHH M HEe3HAYMTEJIFHOE KOJIMYECTBO Bpel-
HBIX BEIOPOCOB. XapaKTepUCTUKH FOPEHHUSI YETKO YCTAHOBJIEHB B COOTBETCTBYIOIIMX
MPENIIUCAHUSIX ¥ He MOTYT OBITh U3MEHEHEL

BTOT THI TOPENOK TMPUMEHSETCH, NpeXAEe BCEro, NMPH WCTIONB30BAHUM CHCTEM
TIOTOJIOYHOTO JIyYMCTOTO OTOTUIEHHS (MH(paKpacHasi M3Ty4aiomias ropejika), B KOH-
AEHCAllMOHHBIX HABECHBIX KOTJIaX MOUIHOCTBIO TTpuMepHO 10 40 KBT ¥ B cranmoHap-
HBIX KOTJIax MonrHocTsio no 100 kBrT.

5.5. KoHpgeHcauuMoHHbie OTONUTEsbHbIe KOTJib!

Ilpunyun deiicmeun

KoHneHcaumonsblie OTONuTENbHbIE KOTIB OTIMYAIOTCH OT HU3KOTEMIIEPaTyPHbIX KOT-
JIOB T€M, YTO B HMX HCTIONB3YETCsi CKPHITas TEIUIOTa KOHIEHCALMH BOASHOIO Mapa,
KOTOPHIi CONEPXUTCS B OTXOAANINX Ta3ax.

INpu KoHpeHCalMK TETUIOTA OTHAeTCS HAarpeBaeMoil noBepxHocTH. Terviooriaua
TIPOMCXOMNT, KaK IPABUIIO, Ha HOBEPXHOCTH TeIIo06MeHHNKa. OCHOBHBIM TIPHHIH-
TIOM SABJIACTCS TO, YTO JUIS OXJIAKICHHMA OTXOIALIMX Ta30B HHXE TEMIIEPATYpPhl TOYKH
POCEHI HCTIONB3YeTCsl O0paTHas IMHUS OTONUTENbHOI crcTeMbl. CXeMaTHYHO 3TO Mpefi-
CTaBJIeHO Ha pucC. 5.7,

WHTeHCHBHOCTD IlepejiauM TEIUIOTH! 3aBUCUT OT BYJA TOTUTMBA. IIpHMeHseMble
rasbl MIMEIOT CIEAyIOHIHe COOTHOLLEHUs BhicIieH H_ (C yueTOM TeIUIoThl KOHIEHCALHH
BOIHBIX IAPOB) W HU3LIEH TETUTOTH CrOpaHMs H_(Ge3 yuera TETUTOTHl KOHIEHCAIUM
BOJISIHBIX NapOB, CONEPXAIMXCS B NIPOOYKTAX CTOpaHUs rasa):

npyuponHsm raz — 1,11;

Tporad — 1,09;

OyraH - 1,08;

Hedrernponyktel — 1,06.

Temnepamypa mouxu pocwt

DbbEKTHBHOCTD UCTIONB30BAHUS TETUTOTH! KOHACHCATIMN 3aBUCHT TAKKE OT TeMIIgpa-
TYPBI TOYKH pOCH (puc. 5.8).

M3 npuBefeHHBIX NaHHBIX CJEyeT, YTO TPHPONHBI ra3 gaer Gosee LUMPOKUE
BO3MOXHOCTH HCTIONb30BAHHS TEIUIOTE KOHIEHCALMM, TAaK KaK, C OIHOI CTOPOHEI,
TPOMCXORUT MPHPOCT MOLIHOCTH, a C JIPYroii CTOPOHBI, OTXONSIINE raskl He TpedyloT
CIMIIKOM CHJIBHOTO oxyiaxaeHus. OTxo[siume rasel U Boja oGpaTHolt TMHUH OTOTTH-
TENBHOR CHCTEMBL IBMXYTCA B TeTUIOOOMEHHMKE BCTPEYHBIMM NOTOKaMu. Ilpu 3ToM
KOHJICHCAT BBITANACT BHU3 B HaNPAaBIEHUH OTXOMSIIMX ra30B.

5.5. Kondencayuonnwvie omonumenvhvie Komisi I\)

10

Puc. 5.7. IlpyHLMIUATEHAS CXEMa UCTIONBE30BAHMA TEIUIOTD, BHUIEIAEMOMH IpH

KOHJACHCAIIMH B KOTNax:

a — € NPSIMBEIM TeTIOOOMEHHHKOM;
6 — ¢ MOCJIEAOBATENHHO NOAKITIOYEHHBM TEIUTIOOGMEHHHUKOM,
6 — CO BCTPOCHHBIM TerUICOOMEHHHKOM:

2 — C NyJBCALMOHHOMN [OpeIKOii.

OTOIMUTENBHEIA KOTE;

NpSIMOK  TETUIOOOMEHHHK;
CHCTEMA OPOILIEHUS;

pesepByap C BOIOIA;

noparomid TpyObONpPOBOA OTO-
TIUTEILHON CHUCTEMBI,
obpatHslil TpybonpoBOn OTOIMU-
TEJIBHOI CHCTEMET;

OTXONSIIIME TA3HL;

OTBOH KOHIEHCATH;

romaya BO3AyXa, HeoOXoomMMOoro
JUIS TOPEHMST,;

10 — BeHTHJIATOpP OTXOMSIUMX Ia30B;

11—
12—
13—

14~
15—
16 —
17—

18~
19—

ras;
[epBBIiA TEMIOOOMEHHUK;
MI0C/IeIOBATEAbHO MOAKITIOYEH-
HBI BTOPOW TEMIOOOMEHHHK,
TOPEJIKA MPEIBAPUTEIBHOTO CME~
1LIUBAHNS,

TEIUI0OOMEHHHK,

Kavaroradacsi tpyba;

KaMepa CropaHMs IyIhCAIMOH-
HOM TOpeNKM;

rasoBhlit 6ydep;

TIYCKOBO# BEHTHISITOP
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A A TJIOIAAb m?
A A, A; A, KO3 OUIMEHTH YIeTbHOI TerIOTH
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CTOpaHus TOILIMBA -
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OTOIMTENIEHOTO Iipubopa -
D D TIokazarens Kpuirepa Br/(m?- K)
d d TOJIIIMHA CTPOMTEITEHOM
KOHCTPYKIMH MM; M
d d IUaMeTp MM; M
F F nornpasoYHet K03 GULHMEHT
110 CPaBHEHMIO C pacyeTHLIMM
YCIOBHSMM -
H H Hanop M
h h BBICOTA MM; M
k k K03 OUUMEHT TeIionepenayu Br/(M? - K)
k., k, IKBUBAICHTHHI KO(QUIHEHT
TerUTonepeaayn Bt/(M? - K)
ky ky HOPMUpYeMbIit KO3 DULHeHT
Terutornepeaayu Bt/(m2 - K)
k, k... KO3(UIMEHT BEeHTHII M/y
L L pacxon Bo3nmyxa M3 M3 /g
3. 3 .
L. L. MUHHM&JIBHBIH pacxon BO3myxa M3, M3/4;
M*/(4 - kBT)
/ I IUTMHA M; MM
m m Macca KT
m m MacCOBBIN pacxon KT/4
My Moy MACCOBBIH PacXol B OTONMUTELHOM
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KONUYECTBO
KO3(pOHLMEHT pacHIMpeHHs
KOJIMYECTBO BEPTHKATLHBIX CTHIKOB

KO/IMYCCTBO IOPU3OHTANILHEBIX
CTBIKOB

MUHUMANBHBIA pacxon KHCIOpOaa

BIMSTHUE BEHTWIISA
KOHEYHOE JaRjieHHe
TNABICHNE HATIOTHEHUS
HayanbHOE JaBlicHUe
KOJIMYECTBO TEILIOTHI
TEIUIOBOH MOTOK
TEIUVIOBOM MOTOK mona

pacyeTHas TeroBasg MOLIHOCTh
OTOIHTENBHOrO npubopa

FOJIOBOE TeIIONOTpelbiieHre

HOPMUpPYeMasi TeTUIOBasi MOLHOCTD
OTOIMTENBHOrO Hpubopa

TETUIONOTEPH HA HArpeBaHye
WHOMIBTPYIOLIETocs BO3MyXa
TEIVIONOTepY Ha HATPEBaHHUe

BO3/IyXa, HOCTYIIAIOLIEro
B PE3ynbTaTe €CTECTBEHHOM

BEHTHIALNH

MUHUMAIIBHAEIE TETUIOIIOTEPH

Ha BEHTHJSILIAIO

BHYTpEHHHUE TEIUVIOMOCTYILIEHHS
HOPMHUPYeMOE TeTuionoTpebienye
HOpMHUpyeMasa TeIUIOBas Harpyska
HOpMHpyeMas TEIIoBast MOLLHOCTh
TEIVIONOCTYIUICHHS COMHEYHOM
IHEpTUH

TPAHCMUCCHOHHBIE TEIUIOTIOTEPH
IJIOTHOCTD TEMNAOBOTO ITOTOKA
MOTEPH OTXOIAILUX Ta30B

pacyeTHasA IUIOTHOCTh TEIUIOBOTO
IIOTOKa

CONPOTHRIIEHNE y9acTKa TPYOLI
CONPOTHRIICHHE TerUIonepeaaye
M3 MIOMEIEHHS B HapyXHbiiA
BO30YX Wis TPAaHMYALMX C TPYHTOM
IIOBEPXHOCTEl

%

M3; M3y
M*/(ua - kBT)
Ia

Ia

INa

kJIx

Bt

Bt

Br

Bt/(M?° 1);
Bt/(M?-1)

Bt

Bt

Br

Bt
Bt
Br
Bt
Bt

Br

Bt
Bt/m?
%

Br/Mm?
IMa/m

M?- K/Bt v
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* 3HayeHMsA TEIUIOTH CrOpaHKs, YKasaHHBIe B CKOOKax, NPUBEOEHB! PCIAKTOPOM.

Puc. 5.8. 3aBHCHMOCTD MEXIY BHIOM TOIIMBA, M3GBITKOM BO3AyXd U TeMIlepa-
Typoil Touku pocsr [4.1]

Maxcumaavnoiii 3¢hpexm

51 focTHXEeHMA MAaKCUMATBHOTO 3¢ (eKTa HeoOXOIMMO UCIIONB30BATE TETIJIOTY KOH-
JEHCAlMM TIpM HU3KKX TEMIlepaTypax oOpaTHOro KOHTYpa, T.€. NOHMXEHHAs! TeMITe-
paTypa oOpaTHOro KOHTYpa Ho3BojisieT 6ojee 3(p(eKTHBHO HCIIONB30BATh TEILIOTY
KoHOeHcanuu rapos. M3 310r0 Takke cienyer, 4To HY>KHO M30€raTh IOBBIIIEHUS
TeMIiepaTypel 06paTHOTO TPYOOMPOBO/ia ¢ NOMOIIBIY CMEIAHHOIO MOAKTIOYEHUS U
T.A., KAK 3T0 HEOOXOMMMO B HEKOTOPBIX THIIAX HU3KOTEMIIEPATYPHBIX KOTENBHBIX
yCTaHOBOK.

Hpu atoMm nocruraercst KI1J or 108 mo 109% o1 HM3HIEH TEIUIOTH CTOpaHMSA
MPUPOIHOTC rasza (puc. 5.9).

[

5.5. Kondencayuounnvie omonumensvuvie komast | l\)

100% no oTHOweHwO K A, 111% no otHoweHMo K A,

11% seucnonbayemas
TennoTa KOHAeHcaLmu

1,5% Heucnonb3ayemas
TENNOTA KOHAEHCALM

8% notepu OTXOASIUNX 1% notepn OTXOAALMUX

rasos rasos
1% riotepy Ha wanyyerne 0,5% notepu Ha nanyueHue
=91% Z’ = 108%
. — HU3WIas TennoTa  — HU3LIan TennoTa cropaHus
cropaHusi 7, — KN4 xotna
7, — KN4 xotna
a 6

Puc. 5.9 CpaBHeHue 3HepreTHYecKux Ganamcos [4.1]:
a ~ HU3KOTEMIIEPATYPHBIE OTOITUTEbHbIC KO/, 3HEPreTHYeCKHii Oa-
JIZHC [pH Temriepatrype Boasl 40/30°C;
6 — KOHJEHCAIMOHHBIE KOTJIBI; SHepreTHYeCKHi GalaHC MpU TeMIle-
patype Boast 40/30°C

1114 100 Puc. 5.10. Cpasnenvie KI1J [4.2]
109% - —— 98%

100Es

Huswas Buiciuas
TennoTa Gropakvs - TennoTa ropanvs
H B

(conepxvt Tennoty,
BHAENSIOLLYIOCS NPYU KOHAEHCALIMM
BOJSHLIX NApOB

Todoeas xpueasa omonaenun

Ipy He3HAYMTENBHHIX MEpenaiax TeMIepaTyphl B OTONUTENHHOM ITpHOope TpebyeTcst
HOBBILIEHHAS TUIOWALD Harpesaloilesi noeepxHoctit (cM. paszen 4.4). Ilosromy He-
00XOIMMO HaxoIMTbh ONTUMATLHOE perieHMe. ECIH y4MTRIBATL TO OBGCTOSITENBCTBO,
YTO OTORMUTENBHEIE YCTPOHCTBA PACCYMTHIBAIOTCS C YUETOM HOPMHPYEMOM HAPYXKHOMN
TEMIIEPATYPH!, KOTOPasi BCTPEYaETCsl TONPKO HECKOJIBKO AHER B rofly, T0 HeoOXOIUMO
PACCYMTHIBATL BAPHMAHTHL U € JIDYTUMH 3HAYCHHUSIMU TEMITEpaTYpPhl HAPYXXHOTO BO3IY-
Xa. 310 MpeJIcTaRiIeHo Ha puc. 5.11 B BUje ToHOBO# OTONUTENBHON KplBoii (B Poccnn
3TO Ha3bIBaeTcsl rpachMKOM FOIOBOIO Pacxoia TeIUIOTHI).
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COIPOTHBIICHHUEC TEIUIOIIEpeaaye

M3 MOMEHICHHS B TPYHTOBEIE BOIEI
IUTS TPAaHWYALIAX C FPYHTOM

ITOBEpXHOCTEH

COMPOTURIICHHE TEIUIOOTAaYE
HapyXHOI IMOBEPXHOCTH

COIPOTUBIIEHKE TEIJIOOTHaYE
BHYTPEHHE! NOBEPXHOCTH

COIPOTHBJIEHHE TEILIoNEpeiaye
YACTHYHOE TEPMHYECKOE

CONPOTHUBJICHHE KOHCTPYKIINH [10J1a

TIO HalpaBJeHHIO BBEPX
B ITOMellleHHe

YaCTUYHOEC TepMHYECKoe

COTIPOTHRIIEHHE KOHCTPYKIIMM T10Na

110 HanpapJeHMIO BHH3
B CMEXHOE ITOMeIleHHe
TEPMHUYECKOE COMPOTHRIIEHHE
TEPMHYECKOE COTIPOTHRIIEHHE
CTPOUTENILHONH KOHCTPYKLMH
HONPAaBOYHBIN KO3 dUIIMEHT,

YYHTHIBAIOLMH KOJIMYECTBO
OBEPEHA B MOMEINIEHHM

JO0JI NOMCIIEHHUA

K03dhUIMEHT HM3TyYeHHs
B COOTBETCTBMHM C OpHEHTaLMel
10 CTOPOHAM CBETA

TOJIIIHHA CTPOHTEILHOM
KOHCTPYKI UM

mTyOMHa 3a1eraHiA YPYHTOBBIX BOI

HIAr YKJIaOKd TpyOGorpoBoIoB
TeMIIepaTypa

TeMIIepaTypa OTXONSIINX Ta30B
TeMIIepaTypa JAyTheBOrO BO3IyXa
HapyXHas TeMIrepaTypa

HapyXHasl TeMIlepaTypa
CaMBbIX XOJIOAHBIX ABYX HHEI

3¢ dexTHBHas TeMrepaTypa
BHYTPEHHSIS TeMIleparypa

TeMIlepaTypa BO3IyXa B MOMELLEHUH

TeMIlepaTypa MOBEPXHOCTH
TeMIIepatTypa Boisl B 06paTHOM
TpyGoIpoBosie

TEMIEpaTypa BOIH B IIONAIOLIEM
TpyGonpoBone

Mm?- K/Bt
M2 - K/BT

M2+ K/BT
m?+ K/Br

M? - K/Bt

Mm?- K/Bt
M2+ K/Bt

m?- K/Br
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MM; M
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obbeMHEI pacxon
0bbeM

00BEM BOHBI B OTOHUTEIBHORM
CHCTEME

06BeM pacrimpenys BOIBI
B OTONMMUTENIBHOMN YCTAHOBKE

Pacxon Bo3ayxa
HOMHHQIbHBHI 00beM
paclIMpUTebHOro 6aka
0bbveM TToMerteHns
BOJIAHOM 3aTBOD

CKOPOCTh

nobaBoyHsli KosdduipeHT

IJIA pacyeTa OTONHTENBHOTO
npubopa

IIOTEPH HABICHHUS B MECTHBIX
CONPOTHRIIEHHAX
Ko3dduLmenT TepMHUYECcKOTO
pacHmpeHHs

K03QObHIUMEHT TeruiooTnauu
Ko3QdHIHEHT TerurooTnayn
HapyXHOH MOBEPXHOCTH
KO3(OULUEHT TeIIOOTHAYH
BHYTPEHHEN HOBEPXHOCTH
KPaTHOCTb BO3EYXOOOMeHa
MHUHUMAIbHAS KPaTHOCTH
BO3IyXo0o0MeHa
NONpPaBOYHBIN Ko3dhduuueHT
I HApYXHOU TIOBEPXHOCTH
MOTPAaBOYHLIH KO3 bHLMEHT,
YUMTBIBAIOLIUHA RIMSAHWE
COJTHEYHOIO M3JTyYECHHS
IOTEPU HABIICHUS

Pa3HOCTE TeMIIEPATYD

HOMpPaBOYHEI K03 duIMeHT,
YYUTBHIBAIOLIUH BEICOTY M THIT
3NaHU

KO3(pDUIHEHT MECTHOIO
COTIPOTHRIIEHUS

K03GdUUHMEHT, YYNTHBAIOMHI
JIONI0 OMHOBPEMEHHBEX
TEIUIONOTEPh Ha MH(DMILTPALIUIO
HapyXHOro Bo3jyxa

KIIA, xoaddpuuvenT
HMCTONB30BAHMSA

/49, M3/a
J; M3

a; m3

a; M3
a; M3

a; M
o, M
a; M3
M/c
%
Ila

MM/(M - K)
Bt/(M? - K)

Br/(M?- K)

Br/(M2- K)
¥

¥l
Bt/(M?2- K)
Bt/(M? - K)

ITa
K

%
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HapyxHas Temnepatypa —

Puc. 5.11. l'onosas kpusast ororwieHus [5.2]: JHA — cyMMapHBIiil pacxon Teruio-
ThI 34 OTOIMWTENbHEBI Nepyon (TUTOILaNb, OTPAaHWYEHHAs KPUBOM U
OCSIMHM OpIHHAT)

HccnenoBanus TMOKA3aIM, YTo M MPH TPagHUIIMOHHBIX Mepernanax TeMIepaTyp Mo-
XeT HUCIONb30BaThCs TEIUIOTa KoHaeHcauwy. [Ipou3BomuTen KOTIOB NMPHUBOAAT IUIA
cpaBHeHMs Temmepatypsl 75/60°C. JlokasaHo, YTo JlaXe B 3TOM CIIydae JHOCTHIacTcH
coKpauleHe ucnonezopanusa tormmea npu KITJA ot 104 no 105% (no oTHOweHMIO K
Hu31Uel Terutote cropasua). Eciu s cpaBHEHUs B3STh HU3KOTEMIIEPATYPHBIC KOTITBL
€ TaKMMH Xe€ fepenagaMu TeMrepatyp, to ux KIT[ pasen ot 91 1o 92% (puc. 5.12).

HuskoremneparypHoieé KOTAbI 11% [ONS BOASHbX NAPOB

2 D

8% notepwn OTXORAILMX ra30B
M NOTEepH Ha n3nyuexne

11% Heucnonb3lyeman
TennoTa kKoHpeHcaumn 4

7, =92%

HCcn

Puc. 5.12. KosddpuiMeHT HConp30BaHus Npu TeMrepatypax 75/60°C [5.4]

5.5. Kondencayuonnvie omonumenvhbie KOmavi IQ

= e - KoHaeHcauuoHHbie KOTAb

11% nona BOAAHLIX NApoB

' - . % WCMoNbL3yemMas TennoTa KOHAEH
s . 7 6% wc 4 @ Konpencaumm

VA

70600000004

s 6% Heucnonbayemas
TENNoTa KOHAeHCaUuK

2% noTepw OTXOLAILMX rasos
1 NOTEPU Ha U3NyyeHhe

7., = 104% npw Temneparypax 75/60°C

Puc. 5.12 (okonuanue)

C6poc kOHzIEHCaTa B CHCTEMY KaHAM3alMM PErlaMEHTHpYETCS MHCTPYKLMEH
M251 «Cbpoc koHzeHcaTa U3 TONMOYHBIX YCTAHOBOK, pabOoTaloIiMX Ha ra3e Win Hec-
TENPONYKTAaX, B CHUCTEMY KAHAIU3ALMU».

ITpu onpenenenuy koadduImeHTa UCIONp30BaHNa (puc. 5.13) cremyer yumThl-
BaTh TOT (aKT, YTO MPY YACTHYHOM Harpyske 3ToT KOIMUIIMEHT MONyIaeTCs] BhILIE,
YeM HpH TMOJTHON Harpyske.

10
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5 80

R o 10 20 30 40 50 80 70 80 90 %

KoadduumeHT Harpyskn —m
20 15 10 5 0 -5 =10 °C

Temnepartypa HapyXHOFO BO3AyXa —a
Puc. 5.13. KoadduimenT ucnonpzopanus [5.2]
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KIO rormem
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HOPMUPYEMBIN KO3 PULIEHT
HUCTIOIHF30BaHUA
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Hopmartuenbie nokymenth Poccuiickoit ®enepauym
Mo OTONUTENbHOW TexXHUKe

K wrase 1

1.

w N

=R NS

R wN

T

9.

T'OCT 30494-96 «3panms xuibie u obuecTsennse. IlapaMerpsi MAKPOKIM-
Mara B TIOMELICHHSAX>. o o
CHull 23-01-99 «CrpontensHasi KIMMATONOIHS».
CaulluH 2.1.2.1002-00: «CanuTtapHO-3NMHAEMIOIOrHYECKHe TPeBOBAHUS K
KWIHIM 3IAHUAM M TIOMEILEHIAM> .
CHul1 31-02-2001 «[{oma xivisie OHHOKBapTI/IprIe»
CHull 41-01-2003 «OrormeHite, 'BEHTWISILMS M KOHAMILIMOHMPOBAHMES,
. CHulT.23-02-2003 «Ternosad sammra 37aHUA»:
CHulIl 31-01-2003 3nanus xumsie MHOTOKBAPTUPHBIE».

riase 2

MexpenoMcTBEHHEE CTpoMTERbHbE HOpME MITCH 2.01-99 «Bueprocbepe-
XeHHe B 37aHusAX. HopMaTuBBI 110 TeIUtozaiuuite 1 TeiDIOBOIOMIEKTPOCHAG-
XKEHHUIO>,
rocTt 30244—94 «Temlouzoslmomxe MATepUaIbl ¥ 3AIMTHEIC TIOKPBITHSD.
CHull 11-3-98 «CTPOUTENIBHAS TeIIOTEXHHKAS.
MI'CH 2.01-99 «Dréprocbepexerue B 3MAHUIAXS:
TOCT 31168-2003 «3aduus’ xumibie. Meron onpejeneniss YAeNbHOTO Teruio-
TIOTpebIEHHs SHEPIMM Ha OTOIIEH e,
CHul1-41-03-2003" «TerioBas - M30MS1MsT obopyoBaHist M TPYGONPOBOLOB».
CHulT 23-02-2003 «TerioBas 3amMTa 30aHUI>,
CHull 41-01-2003 <TeruioBsie ceTd (TEIUIOBHIE CETH M CHCTEMBL HeHTpaH-
30BaHHOIO TEILTOCHAGXKEHY». Pasnesbr «Terwiopass M3omLHA», <lermnoBEe
Harpysku».,

CHul141-01-2003 <OTOITIEHNE, BeHTIIHILMS 1 KOHAMIIMOHUPOBaHIe».

K raase 3

L.
2.

PN hdw

=0

CHull 2.04.05-91 «ITocobue 9.91. FozioBoii packon SHEprin CrcTeMaMy 0To-
TUICHUS, BEHTUWIALMY ¥ KOHAHIHOHUpOoBaHus (1993)».

roCr 30494—96 «31aHUs KITIe ‘W 00IIecTBeHHEIE, LlapamMeTpsl MEKpOKIIH-
MaTa. B TIOMELLIEHAAX>.

CHulT 11-3-98 «CrpouteibHas TerioTexHuKas.,

CHull 23-01-99. «CrpoutesisHasl KiMMaToiorts».,

TOCT 26602.2-99 «Biyiokn OKOHHBIE U IBEpHBIe; MCTOIH:I ONpeleSICHAS BO3-
JyX0- ¥ BOIOTIPOHHUIIREMOCTHS.

MI'CH 2.01-99 «DueprocbepexeHue B.3IaHHsX».

CHull 23-101-2001 <IpoeKTUPOBAHNE. TEIUIOBOM 3ANINTH 3EaHMIL».

CHulT 41-01-2003 «TeruioBsie CeTH. (TIUIOBHIE CETH 1 CHCTEMBL LEHTpam-
30BAHHOIO TEIIOCHAOXEHUS )».

CHuI1 23-02-2003 «Teriopas 3aluTa 3aHUMD.

. TOCT 31166-2003 «KOHCprKmm OTPaXIAIOMMX 3MAHUH M COOpyXe-

Hui. MeTon KanopuMeTpHIecKoro onpexeneHus koadduunenTa Tero-
nepenadans.
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@2 Thasa 5. OcHoeb: mexHuKU OmonumenbHuix Komaoe

Tlpy NoOHWKEHHOM TeMIlepaType OTXOMSHIMX Ta30B ISl UX YIaJIEHHA HEOOXOaH-
MO IIPHMEHSTh BEHTWISTOP TaK, YToObl CHCTEMA OTBOIA OTpabOTAHHBIX Ia3oB ObLla
HEYYBCTBUTENLHA K ITOBHIIICHUIO JIABJIEHUA MM BIAXKHOCTH.

B nocsienHye ToObl It YCTPOMCTB HEGOIBIION MOLIHOCTH TIEPEIUTH K UCTIOTE30BAHHUIO
HACTEHHBIX OTOMUTENLHLIX KOTIOB (pHC. 5.14), KOTOpbIE IPUMEHSTIOTCS B MPOTOYHBIX LD
KYJISIIMOHHbBIX CHCTEMAX OTOIUIEHUS WIH KAK KOMOMHHPOBAHHbIE OTOINNUTE/IBHBIE KOTILL

Puc. 5.14. TIpyHupmiaibHas cxeMa HaCTeHHOTO OTOTUTebHOro Kotmia [5.3]:
a — GyHKIMOHANBHas cxema U104 W;
6 — dynxumoHampHan cxema U104 WKL

NPeIOXPAHUTENIBHOE YCTPOICTBO
JUISL OTPAHMYECHHS TeMIIEPATYPHI;
3AKUTAIOIMIA SJIEKTPOL;
rasoBasi TOpesKa,
KOHTPOJIbHBIF JaTHUK TeMIie-
PAaTypH! BOJBI B HOHAIOIIEM TPY-
GorpoBoxe;

YHUBEpcaibHasi aBToMaThyec-
Kas ropesika uba;
TPEXXOJOBOH BEHTUIIb;

JIATYUK TEMIIEPaTypsl U IABICHUS
BOJIBI B MOJAIOLLEM TPYOOIIPOBOJIE;
KpaH CJIMBa/3a/iMBa KOTa;
JaT4UK TeMIiepaTypbl TEXHM-
YECKOMH BOIBI;

10 — TeruroobMeHHK JUIS TEXHHYEC-

KO¥ BOJBI;

11 — oA IoYeHNE MOAAIIETO TPY-

GornpoBona;

12 — noOximoYeHHe TEIUIOH BORBL

13 — riopKJIouYeHUE Ta3a;

14 — 1opK1I04EHKE XOJIOAHOU BOAKIL;

15 ~ nopxinoyeHue o6paTrHoOTo TPyOOo-
HApPOBOJA;

16 — npenoxpaHUTENBHBI KJaraH;

17 — aBroMaTW4ECKHil BHITSCKHOM BEH-
TWIATOP;

18 — nepenyCcKHOW BEHTHIIL;

19 - pacnIMpuTeNIbHBIN 0aK Ui CHH-
KEHMS HaBJieHYSs;

20 — 1MpPKYJISIHAOHHBII Hacoc;

21 — oGopypoBaHUe Ta30B0i TOPeIIKY;

22 — mara ¢ GOpCyHKaMHu;

23 ~ MOHU3AIHOHHBIN BJICKTPOL;

24 — TeryI00OMEHHMK

25 — yCTpOHCTBO 3alUTH! [IOTOKE;

26 — TpyOa OTXONAIIMX ra3oB

5.6. Komast, pabomarougue na meepoom monauee |

5.6. Kotnbi, pabGoTaowme Ha TBepaomM Tonnmee

B otonuTelbHEIX KOTIAX, paboTalonux Ha TBEPAOM TOIUIMBE, TOMOYHOE ITPOCTPaH-
CTBO SIBSICTCS TAKXE IPOCTPAHCTBOM JUIsi XpaHeHust Toruusa. OTcrona ciienyet, YTo
JUNST IPOLOIDKUTENIBHOTO TOPEHMS HEOBXOMMMO MPe/IyCMOTPETh JIOTIOTHUTENIbHBL 0GbEM,
T.€. TOMOYHOE TIPOCTPAHCTEO JOJDKHO GBITH CKOHCTpYHpoBaHo Gonee 06beMHBIM. T'o-
peHUe TPOMCXOIMT, KaK MMpaBu/io, 6e3 1moiBeieHus JOMOIHHTCIBHON SHEPTUH.

[To dopMe TOMOYHBIX NPOCTPAHCTB PA3IHYAOT TOMKM BEPXHETO/CKBO3HOTO TO-
pEHUA M TOTKU HUKHEro rOpeHMs.

Bo Bcex oTOIMMTENBHBIX KOTIAX TPYOH OTOMUTEIbHBLIX WM TOMOYHBIX T430B JOJ-
KHBI GBITh CKOHCTPYMPOBaHbI TaKUM OOpasoM, YTOOBI 3TH Traswl 6€3 orpaHWUYCHUs
CXKMTaHUs1 OKYTHIBAIH TUIAMS TOPEJIKK M 3aTeM 6ecnpensTCTBCHHO YXOMWIN K ITOCIIC-
[IOBATENBLHO [TOMKITIOYECHHBIM YCTPOICTBAM [UIS HarpeBaHHS.

DTH YCTPOHCTBA HEOOXOMMMB! IS MAKCUMATBHOTO MCIIOIb30BaHUS TCILIOTHI kI~
MOBBIX TA30B M Mepefau ee TeruloHocuremo. [Ipu 3ToM oTxomslye rasbl MHOTO-
KPATHO M3MEHSIOT HafpaBjieHHe (IBYX- WM TPEXTATOBLIE KOTJIBI).

3HayUTebHYIO PO MTpaloT (JOpMa M pasMep TOMOYHOTo MpocTpaHcTBa. JList
JOCTYOKEHUST NOBEMHOI CHIIHE B IBIMOXOIe (TSTH) XenaTteslbHO obecrieynBaTh He3Ha-
YUTeJIbHbIC TIOTEPU [ABIEHMST M TIOBBILIEHHOE CHMOKEHHE TEMIIEPATyphl OTXOASAIINX
Ta30B.

Tpy nprYMEHEHUH TBEPIOTO TOILIMBA PETYJMPOBAHME MOILHOCTH SIBJBIETCSA HE-
BO3MOXHBIM, YTO MOXET NPUBECTH K M3OBITOUHON BhipaGoTKe TeruioThl. [lo 370l
MpPUYKMHE B KOT/IaX, pabOoTAIOLINX Ha TBEPAOM TOIUIMBE, MPEyCMAaTPUBAOT aKKyMYJisi-
TOPH! 'TEIUTOTHL.
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11. TOCT 31168-2003 «3manus xwwise. Meton OTIpENieNIEHNs YIETbHOIO TEIUIo-
IOTPEONIeHNST SHEPTUH Ha OTOILTCHHE».

12. CHull 41-01-2003 «OTomieHue, BeHTWIALMS U KOHIWLIMOHNPOBaHue». Pas-
nelt «SHeprosdpeKTUBHOCTE 30aHUH».

13. CHuIT 31-01-2003 «3naHus xuibie MHOTOKBapTHPHbIE».

K rnage 4

1. TOCT 20849-94 «KoHBeKTOpBI OTONUTENbBE. TeXHMUECKYe YCJIOBHS»,

2. TOCT 8690-97 «Pamnatops! OTONUTENbHEIE YyryHHEIe. TexHHYeckue yc-
JIOBHST».

3. TOCT 27330-97 «Bosnyxonarpesatem. THITH ¥ OCHOBHBIE apameTpr».

K rnase 5

1. TOCT 20548-93 «KomIH oTONUTENBHEE BOOIPEHHEIE TEIUIONPOU3BOAUTEh-

HocThio 10 100 kBr. O61upie TexHUyecKye yCIoBUsS».

CHulT 1T 35-98 «KotenpHble yCTaHOBKH>.

CHull 3.05.02.-95 «I'azocHaGxeHue».

FOCT 21204-97 «I'openku razoBsle MpoMbiLLieHHbe. O6LHe TeXHUYeCKHe

TpeGoBaHUg».

5. TOCT 17356-99 «I'openku Ha ra3o00pa3sHOM ¥ XHMIKOM ToruiMBax. TepMUHBI
U OlpeneNeHUs».

6. TOCT 29134-97 (u3m. 2003) «J'openky razoBbie nMpoMbinieHHEbE. [asouc-
NIOJTb3yeMble YCTAHOBKH. MeToNbl MCHBITAHHI».

7. TOCT P 51733-2001 «KoT1sl ra3oBsie LCHTPANIBHOTO OTOILIEHUsI, OCHALLIEH-
HbIE aTMOCGEPHBIMU TODETKaMH, HOMHHAIBHOMN TeIUIOBOM MOI[HOCTBIO o
70 xBrt. TpeboBaHus 6e30MACHOCTH U METOIE MCIBITAHMIT».

8. T'OCT 30735-2001 «Kotnsl otormurensHbie BOJIOTpEMHEIE TEIUIONPOU3BOLH-
TeNIbHOCTRIO 0T 0,1 10 4,0 MBT. O6lie TexHHYeCKHe VCIOBHSA».

9. CHull 42-01-2002 «Fa3opacrpeneuTesbHbIE CHCTEMEL.

10. TOCT 27824-2003 «I'opeki npoMbiiLieHHbIe HA XMIKOM ToruuBe. Obniye
TEXHHYECKHE TpeOOBaHHA».

11. TOCT 21563-2003 «Komiel BogorpeiiHsie. OCHOBHbIE napaMeTpel ¥ TeXHH-
Yyeckue TpeboBaHUA»>.

12. TOCT 20995-2003 «KoTibl napossie CTallHOHAPHEIE JaBieHHeM 10 3,9 MITa».

o

K rnase 6
1. CHuIl 41-01-2003 «Ororuense, BEHTWIALMA ¥ KOHIULMOHUPDOBAHHE».

K raane 8

1. TOCT10704-96 «Tpy6si cTanpHbie JNEKTPOCBAPHBIE. TEeXHUYECKHE YCIOBUA».

2. CIT 40-101-96 «ITpoeKTHpOBaHMe ¥ MOHTAX TPY6OIPOBOIOB M3 HOJMIIPO-
MTHJIEHa»,

3. TOCT 617-97 «Tpy6sl Megubie. Texunueckie YCIIOBHSI».

4. TOCT 8951-98 «Tpy6sl MeTa/UIMYecKHe M COSTHHHTE/BHbIE YacTH K HHUM.

OCHOBHEIE pa3Mepbl. MeTolbl TEXHOIOrMUECKHX HCITBITAHMI TpyO».

TOCT 8949-98 «TpyGbl METALTHYECKHE M COEUHMTENBHBIE YACTH K HIM».

T'OCT P 51613-2000 «Tpy6Hl HamopHbie U3 HETUIACTHIUPOBAHHOTO TIOJIHBH-

HwDotopyaa. Texandeckue yenopuss.

CHulT 2.05.06-2000 «MarwucTpaisHsie TPYOONpPOBOILI».

T'OCT 18599-2001 «Tpy6el HaNOpHbIe M3 MOTHITHICHA. TexHuyeckue ycsioBusi».

TOCT P 52134-2003 «Tpy6Hl HamopHsie U3 TEPMOIUIACTOB M COSAUHHUTEIh-

HBIE €T/ K HUM JUISL CHCTEM BONOCHAOXEHHS M OTOIUIeHHs. O6Lye Tex-

HHYECKUE YCIIOBHS».
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10. TOCT P 50838-2004 «TpyOsl U3 TIONMMITIIEHA JUIA Ta30npoBonos. TexHuuec-
KHE YCIOBHS».

11. TOCT 24570-97 «KnanaHsl TpefOXpaHUTEbHBIE FAPOBEX M BOFOIpPEMHBIX
KoTnoB. Texuuueckue TpeGoBaHMs».

12. TOCT P 51843-2001 «YcTpoitcTsa KOHTPOIS TUIaMEHH JUIS Fa30BBIX arila-
paToss.

13. TOCT 10944-2001 «KpaHbl perynupyiolye ¥ 3anopHble WIS CHCTEM BOJS-
HOI'O OTOIUICHMS 3IaHHi».

14. TOCT 5762-2002 «Apmatypa TpyGonpoBoiHas poMbilUTeHHast. OBLIHe Tex-
HUYECKHE YCIIOBHS»,

15. TOCT P 8591-2002 «TeriocyeTynKy 2-KaHagbHBIE IUIS BOISHBIX CHCTEM
TEIIOCHABGXKEHH D>,

16. CHulT 41-03-2003 «TeruioBast u30nsiius obopynoBaHus U TpyOOIPOBOIOE».

17. CHulIT 41-01-2003 «TeroBsie ceTH (TETUIOBBIE CETH M CHCTEMBI LIEHTPAIH-~
30BAHHOTO TETIOCHAGKEHN)».

18. TOCT 22247-96 «Hacocs! LeHTpOBEXHEIe KOHCONbHEIE LIS BOAbl. OCHOBHBIE
napameTpel u pasMepsl. Tpe6GoBaHus GesonacHocTH. MeTomst KOHTPOJS».

K rmase 9

1. CanlluH 4723-94 «CanuTapHble NpaBuia yCTPOUCTBA M SKCIUIYaTALUN CHC-
TEM LIEHTPAM30OBAHHOTO TOPAYETO BONOCHAGKEHHS».

2. Pl 10-249-98 «Hopms! pacyeTa Ha IPOYHOCTb CTALMOHAPHBIX KOTJIOB H Tpy-
6GonpoBONOB Tapa ¥ ropsyeil BOIEBI».

3. PI 10-400-2001 «Hopmel pacuera Ha NPOYHOCTH TPYOOIIPOBOIOB TEIIOBBIX
cerciis.

4. CHuIT 41-01-2003 «TeruioBeie CeTH (TEIUIOBBIE CETH M CHCTEMBI HEHTpaH-
30BAHHOIO TEIUIOCHAOXKEHMS)».

5. TOCT 30815-2002 «TepMOperyISTOph aBTOMaTHYECKHE OTONWTEITLHBIX npu-
60pOB CHCTEM BOASHOTO OTOIUICHWS 3NaHMii».

6. TOCT P 51982-2002 «Pery/isTopsl IaBieHHsN VIS Ta30BBIX aflllapatos ¢ JiaB-
JienueM Ha Bxoge no 20 kIla. O6umve TpeGoBaHNs ¥ METONB! UCHEITAHUIL.

7. CHuII 41-01-2003 «OroruteHre, BEHTHIAUMA ¥ KOHIMIMOHUPOBaHue». Pas-
nen «CucreMsl TeriocHabXeHus».

K rnase 11
1. CHull 3-05-88 (u3M. 2000) «BHyTpeHHME CaHMTAPHO-TEXHMYECKHE CHC-
TEMBI».

2. TOCT 20219-89 «Anmapathl OTONUTERbHEE FAa30Bbic GHITOBLIE C BOISHBIM
KOHTYPOM. TexHHYeCKHe YCAOBHSI».

3. CHulI 2.04.01-91 «ITocoGue 1o TMPOEKTHPOBAHMIO ABTOHOMHBIX HHXEHEpP-
HBIX CHUCTEM OIHOKBAPTUPHLIX H OIOKHPOBAHHEIX XKWILIX HOMOB (1994)».

4. CII 41-101-95 «IlpoexTrpoBatiie TEIUIOBHIX IIYHKTOB».

5. CHuII 11-3-98 «CrpoHTenbHas TEerUIOTeXHUKA.

6. CanlluH 2.1.2.000-2000 «CanuTapHO-3MHIEMUONOTHYECKIE TPeGOBAHUS K
TIPOEKTHPOBAHMIO, CTPOUTEILCTBY, PEKOHCTPYKIIMM M CONEPXKAHUIO XWITHIX
TTOMEHICHMif».

7. MI'CH 3.01-2001 «Xunbie 3nannsa. CaHUTapHO-TUIHEHHYECKHe TpeGOBaHuUA.
HnxenepHoe 0GOpyAOBaHHE,

8. T'OCT P 51847-2001 «ArmapaTbl BOOOHATPEBATENIbHBIE ITPOTOYHBIE A30BHIE
6brroseie Tiia A 1 C. ObMe TeXHHYECKHE YCIIOBUS».

9. CII 31-106-2002 «ITpoeKTHpOBaHHE M CTPOMTENBCTBO MHXEHEPHBIX CHCTEM
B OIHOKBAapPTHUPHBIX XWILIX HOMAax».



rNABA 6

OCHOBHbIE YCIIOBNA PASMELLEHNA
OTOMUTEJIbHbIX YCTAHOBOK

6.1. O6wme ycnosms pasmeLLeHus

Ipu skcrTyaTalldd OTOIUTEIIBHBIX YCTAHOBOK 00S3aTEIBHO HalTMYHE JOCTATOYHOTO
KOJIMYECTBA KMCIIOPOXa, T.e. Bo3ayxa. COOTBETCTBYIOLIME YCIOBUA pa3MelleHust chop-
MyJIMpoBaHbl B PacniopsckeHMM O TOTIOYHBEX cucteMax. Ilpu sToM crnemyer o6patuTh
BHMMaHME Ha TO, YTO peyb MAET 00 0Opas3ioBoil KOHCTPYKLMH, KOTOpast MOXeT OBITh
U3MEHEHA B COOTBETCTBYIOIIMX TUPEKTHBAX WIN 3aKOHaX, PETYJIMPYIOIHUX CTPOHTEINb-
CTBO B (penepaibHBIX 3€MJISIX, T.€. NOIYCTHMB! HEKOTOpHIE OTKJIOHEHH. B yclIoBHsX,
PEMIAMEHTHPYIOLIMX Pa3sMEIICHME OTONMUTENIbHbIX YCTAHOBOK WM obeclieueHUe BO3-
IyXOM IUIS TOPEHUSI, HET molpa3ae/icHHUs yCTAHOBOK IO BHIaM TOILTHBA FUIH FOPEKH
(c monmyBoM Wi 6e3).

Ycaoeua paimewenus

OronmTesTbHBIE YCTAaHOBKM NOIPA3neiigoT Ha yCTaHOBKH:
- 1'[0’1‘p€6JI$IIOLU,HC BO34YX HCIMOCPCACTBCHHO M3 ITOMCHICHHA,
— HE3aBHCAINME OT BO3AYyXa IOMCILCHMS.

Mecmo ycmanosxu

HoMewreHNS i pasMELICHN] YCTAHOBOK [TOIPA3IENSAIOT Ha:

— MOMEIUEHHUS!, IIpeqHAa3HaYeHHBIC I HX YCTAHOBKM H KOTOPBHIE MOIYT HCITO/b-
30BaThCH TAKKE M IS APYTUX LIENei;

— CHENHATM3HPOBAHHBIE KOTENBLHBIE TIOMELLEHU (TOJIBKO ISl pa3MEILieHUA OTO-
TNHUTEJIBHBIX YCTAHOBOK).

Homewenue xomeavnoit 6 coomeemcmeuu ¢ Pacnopaxenuem o monounwvix
cucmemax om 1995 a.

Tlomewenue dan ycmanosxu

CornacHo Pacnopsix€HHIO O TONOYHBIX CHUCTEMAX B OTIENbHBIX CIEHHATH3NPO-
BaHHBIX ITOMELICHHNAX (KOTENBHBIX), HEOOXOMHMO YCTaHaBIHBATh TOJBKO OTOITH-
TEJIFHEIE YCTAaHOBKH, pafoTafoliyMe Ha TBEPIOM TOILIMBE, CyMMapHasi TEILTOBas
MOLIHOCTb KOTOPBIX npeBbiiuacT 50 kBt. Ilpu onpenesieHuu obileil TEMIOBOH MOLII-
HOCTH HeOOXO[IHMMO YYUTHIBaTh BCE YCTAHOBKH B TIOMELIEHHH, KOTOPBIE MOTYT OBITh
BEKJIIOYEHE! OHOBpeMeHHO. CoOTBeTCTBYIOIIee TpeGOBAHME IIPENbIAYIINX TIPENII-
caHHMif 0 TOM, 4TO BC€ YCTAHOBKM TEILIOBOH MOMIHOCTEIO Goiiee S0 kBT Heobxomm-
MO pa3MellaTh B CIEHHATU3UPOBAHHBIX KOTEJILHBIX TMOMELIEHHSX, Teleph He Jieii-
cTBYyeT. To €CTh Bc€ YCTAHOBKM Ha XHIKOM WM ra3000pa3sHOM TOIUIHBE, HE3aBHCHMO
OT UX HOMHMH&JIBHOI MOILIHOCTH, COIJIaCHO PacnopsikeHHIO O TOMOYHBIX CHCTE-
MaxX, MOXHO pasMEIATE B [TOMEIICHUSX, KOTOPHIE TaKXE CIYXAT IUIS XWIBIX WIH
AHAJIOTUYHBIX 1I€JIeH.

6.1. O6wue yerosusn pasmewsens |

Ide neav3a pazmewamv omonumenvnvie YCmanoeKu?

CornacHo PacropsskeHHIo 0 TONMOYHBIX CHCTEMaX, OTONMTENIbHBIC YCTAHOBKM HEJb3H
pasMellaTh WIM COOPYXaTh B CIEOYIOLIMX MECTaX:

— NeCTHUYHBIE KIETKH WIH OBLIENOCTYIIHBIE KOPUIOPH!, KPOME XWIBIX 3MaHuH,
UMeroImx He 6ojiee IByX KBapTUD;

~ KOPMIOpHI I 3BaKyallny;

— TapaXH, KPOME OTOIMTENLHBIX YCTAHOBOK, pabOoTalOLMX HE3aBUCHMO OT BO3-
Iyxa TIOMELIEHHS M He CIIOCOOHBIX HarpeThea Gonee ueM no 300°C.

OTONUTENBHBIE YCTAHOBKM, TIOTpeOIsoLre BO3AyX HEIIOCPEICTBEHHO U3 MOME-
LUICHWS, HENbL3g pa3Melath B TTIOMELEHUsX, B KOTOPHIX:

- TiepepabaThIBalOTCs, XPAHITCH MM NPOU3BOIATCA JNETKOBOCIUIAMEHAIOMIKECH
MAaTepHabl WM BELIECTB2 B TAKOM KOJIMYECTBE, YTO BO3HMKAET OTNACHOCTh BOCILIA-
MEHEHHS;

— nepepabaThIBAIOTCsl, XPAHATCS WIH IIPOU3BOAATCH B3PhIBOONACHBIC MATEPHAIBL.

Yemanoexu, nompebasiougue 6030yx HeNOCPEOCMEEHHO U3 NOMEWEHUA, HeAb3s pa3-
Meanms 6 NOMEWEHIAX Ul K6apmupax, 6030YX U3 KOMopeix yoaisemes ¢ noMo-
wpio eenmunamopos. Hcrarouenuem s6as10mes YCmanosKy, Komopoie bsuiu cnpo-
eKMUPOBAHbI 6 COOMEEMCcMELUY ¢ mpeboeaHUAMU HA 6EHMUAALLOHHbe ycmpoLicmea,
codepucaugumucsa 6 DIN 18017, obecneuusarouie moasko yupKyasyuio 6030yxa 6
nomewenuu. Jonycmuma npomueonoaoxcHas 6aokuposxa.

Yemanosku c ycmpoﬁcmeo.u 3quumosl nomoka

VerpoiicTsa, MoTpeOAsIOIMe BO3NYX HENOCPEICTBEHHO U3 TMOMEIICHHS M obopyzno-
BAaHHBIE YCTPOIICTBOM 3alMTHI MOTOKA HOMHHAIBHOI MOLHOCTEIO Gonee 7 kBT, Mo-
IyT GBITH pasMeLieHbl B KBApTHpax WM NOJOOHBIX MOMELICHUSIX TOJIBKO B ONpene-
NeHHBIX ciyyasx. [IpM 9TOM C MOMOLUBIO CTeIUaTbHOTO 0GOpynoBaHys, HarpuMep
TpyOB! /ISt OTBOAA OTPAGOTAHHBIX Fa30B, TAPAHTUPYETCS, YTO OTXOUIIIME a3kl B onac-
HOM KOJTHYECTBE HE CMOIYT TIPOHHKHYThH B OMELICHME, I€ YCTAHOBIEHO OTONUTENb-
Hoe obopynoBaHHe. DTO TpeOOBAaHME HE YYMTHIBAETCS B CJy4ae, €C/IM IOMELIEHHE
JHOCTATOYHO IPOBETPUBAECTCSI M HE MMEET OTBEPCTM B CMEXHBIC NOMEIUECHUA MU
HapyXHbIX Apepeii. [Tpy 3TOM IBEpU JIOJDKHEI OBITH MIOTHRIMH ¥ CAMO3aKPhIBAIOILH-
MHUCH.

Ipedoxpanumenvnviii Kaanan, delicmeylousuii 6 3a6UCUMOCTU
om memnepamypoi

Ta30BBIE YCTAHOBKM B TIOMELIEHWSX WJIH Fa30IpOBOJl HEMOCPEICTBEHHO MEpen 0To-
TIMTEIPHOM YCTAHOBKOM JOJDKHBI ObITH CHaGXkeHbl 00OPYIOBaHKEM, KOTOPOE:

— aBTOMATHYeCKH TIepeKpoeT TIOCTYIUIEHHE TOIUIMBA FPY BHEIIHEH TEpMUYECKOM
Harpyske Gonee 100°C u

— CKOHCTPYMPOBAHO TaKuM 00pa3oM, 4TO €T0 MPOIYCKHas COCOGHOCTh NPU TeM-
nepatypax 1o 650°C Ha mepuon BpeMeHH JIo 30 MMHYT COCTaBIsieT He boree 30 n/4.

Yemanoexu na »cuoxom monauee

OTonuUTEbHBIE YCTAHOBKH, paGoTaiomive Ha XWIKOM TOIJIMBE, MOXHO pa3Me-
aTh B MOMELIEHHsIX, TI0J KOTOPOTO PACIOOXEeH He BhILIE, YeM Ha 1 M OT mo-
BepxHocTH 3emym. IIpy 3TOM ycTaHOBKa HNOJDKHA OBITH 0GOpYyIOBaHa yCTpOii-
CTBOM KOHTpOJS IUIAMEHW W YCTpOHCTBOM, TO3BOJIAIOIIUM TpH BBIKJIIOYEHHOMH
TONKE MCIKJTIOYUTE IOCTYIUIEHHE TOMIMBA B IIOMEIUEHHE B ONMACHOM KOJUYECTBE
WiH obecIieYnTh BO3MOXHOCTh €r0 YHAAJIEHUS € MOMOUIBIO CHCTEMB MEXaHHYEC-
KOU BEHTWISIIIMH.




@/52 Tpusoxcenue

10. TOCT P 51983-2002 «YctpoiicTBa MHOTODYHKLIHOHATbHBIE peryimpyo-
1IMe VTS Ta30BbIX anmnaparos. Obume TexHuuecKue TpeGOBaHUA M METOMIbE
MCHBITaHUI».

11. TOCT P 8.592-2002 «TernoBasi 3Heprvisi, HOTpeGIeHHas aGOHeHTaMK BOMIS-
HBIX CUCTEM TeIUIOCHabXeHus. TUIIOBAst METOIMKA BHITIOTHEHHS U3MEPEHHIi».

12. CHuIT 41-01-2003 «TemsioBsle ceTH (TEIUIOBBIE CETH ¥ CHCTEMEL LEeHTpaIH-
30BaHHOTO TeruiocHabxeHus)». Pasnen «Temnosble myHKTHI».

KPATKUN OB30P
OBOPYAOBAHUA

BoasiHbie uHdpakpacHbie nasvenu Rover

Cucrems! naHeBHOTO O6OrpeBa TOMEINeHHH, PaCCMOTPEHHblE B OCHOBHOM YacTH
KHHI'H, IIPUBJIEKAOT BCe GONBIINI HHTepec. OCHOBHBIM IPEMMYLIECTBOM MONOGHBIX
cucTeM sBIseTC psa PakTopos:

" OTCYTCTBUE IBIKEHHWS BO3HyXa, IIOIaBaEMOTO Yepe3 paclipefieSIUTebHbIe YCT-
POVCTBA, MM BEHTHWIATOPH (h3HKOIIOB MIIM TEILIOTCHEPATOPOB;

— OTCYTCTBME IIYMa OT paboTaIOLIMX BEHTWISITOPOB MJIH OT PACHIpE/IENIeHHs CTPYH;

— OTCYTCTBHE KakKMX-JIMOO NBIKYLMXCS 9YacTeil M KaK CAefCTBHME OTCYTCTBME
COOTBETCTBYIOIMX PeTJiaMeHTHBIX pabor;

— HAJIeXHOCTh, KOTOPYIO O6ECIIeYNBACT OTCYTCTBUE MEXAHWYECKUX KOHTAKTOB M
CIMpaJie, a UMEHHO OHM YaIl€ BCETO BBIXONAT M3 CTPOS,

— BO3MOXHOCTDb MCIIONIL30OBAHUA HAaHeNeil BO B3PBIBOOITACHBIX TIOMELLIEHUAX,

— 3KOJIOTMYHOCTD, TdK KaK COXpaHSAECTCHA €CTCCTBCHHAA BAAXHOCTh BO3AyXa ¥ HE
«CXKHUTACTCSA» KMCIOpoI.

OCHOBHBIM HEIOCTATKOM TPAOMIMOHHBIX OGOrPEBaTeNbHbBIX MaHeneil SIBIseTCs
BBLICOKAs. CTOMMOCTh MOHTAXa, BBI3BAHHAS HEOGXOIMMOCTHIO TIPOKJIANBIBAHHUSA TPYO
B CTeHaX M B MOTONKE C IOCTeAyoliell uX 3amenkoit. Ius novemeHuit Hoapiioi
TUIONIAH € MpO3payHoil MM KapKacHOM Kphliueil THIIOBas CUCTEMa HaHEEHOIO
obGorpesa Henpuemsiema. Bce 970 ciepXuBaeT NpHMEHEHNE TAKHMX CHCTEM Ha TIpO-
MBIIUIEHHEBIX OOBEKTAX.

B mocnenHee BpeMsi Bce Gosblilee NpMMeHEHHE HAXOOST TaK HA3HIBAEMEIE
uH(QpakpacHrle 060TpeBaTebHBIC NAHETH, KOTOPHE YX¢ IMIHPOKO HCHONb3YIOTCS
IUd AOMOJTHMTENBHOTO OTOILIEHHUA B cTpaHax 3anaiHoii Esponsr 6maromaps co-
BPEMEHHOMY IM3aiiHy, 3KOHOMHMYHOCTH, IIPOCTOTE MOHTaXAa M SKCIUIyaTalluy.
WHdpakpacHble NaHeM MOIBELIMBAIOTCS IO HOTOAKOM M Gnarofapsi BHICOKOMN
TeMIeparype HOBEPXHOCTH, noxoasieil no 100—150°C, usnyyaior TernoTty BHU3
o coboii.

Dr10T cnocob oborpesa 0beCIIeYNBACT IKOHOMHIO JHEPTHH, IIOCKONLKY TEIUIOTa
U3ITYYEHHEM TlepefaeTcs HEMOCPEACTBCHHO JTIONSAM, CTeHaM, TIONY H JIMHIL OT HUX —
BO3IyXy noMereHus. Takum o6paszoM, 3(pdeKT TeMIepaTypHOTro pacCloeHNs BO3IyXa
NOMEIUCHUST CBOAMTCH K MMHUMYMy. HManydaeMas Terzora HOMIOIAETCSH TIOBEPXHOC-
THIO TIOJIA M TIPEAIMETOB, HAXOASALIMXCS B 30He AeiicTeud nianeneil. Ilanenu oborpesa-
0T NpEeIMEThI, & HE BO3MYyX.

Kpome Toro, uMeercss BO3MOXHOCTE CBOGONHOTO HAPAIMBAHMS MOIIHOCTH W
CBOGOAHOTO BHIOOpa CXeMbl PACITONOXEHHA MaHENCH.

Teruora uanyyeHus cosnaer oulylieHNe KoMGOpTa U Teria Jaxe NpH TeMIepa-
Typax Bo3nyxa B noMerieHusax a0 18°C. brarogapst 3ToMy yMeHbIIAIOTCA OGHIME 3aT-
partbl Ha 06orpeB — Bedb HOHWXeHHE TeMitepaTypsl Ha 1°C criocob6HO C3KOHOMHTS JI0
5% Bcell 3aTpayuBaeMOil Ha OTOIUIEHHE SHEPIiu.

Iupoxo pacnpocTpaneHHbie B Poccuy anekTpuyeckue MHQpaKpacHbIe MaHe
JIErKO MOHTHUPYIOTCS TIOZI TIOTOJIKOM, MMEIOT MAIYI0 Maccy, He TpebyIoLIylo yCTaHOB-
K¥ JIONOHHMTENTHHbIX HAIPABJISIOIUX M ITOIBECOB, IIPOCTOTY MOHTAXa — OOBIYHO Ia-
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Paccmosanue 0o cmpoumenbHbix KOHCIMPYKyull

YcraHOBKM [OEKHBE ObITh YHAJIEHBl WIH OTTOPOXEHBI OT CTPOUTEIBHBIX KOHCTPYK-
LM Ha TaKOE PacCTOSIHME, YTOORI TeMIlepaTypa Ha MX IIOBEPXHOCTH HE IpEeBHIHIAA
85°C. B npoTHBHOM ciiydae HeoOXOIMMO oGecreunBath paccTosinve B 40 oM.

6.2. MNMopaua Bo3ayxa Ong ropeHus

6.2.1. Ycaoeus 2openus u nompebrocmo 6 6030yxe 041 20peHus
Yeaoeun 0an eopenusn

Hnst Toro yToObl [IPOMCXOMIUL TPOLIECC TOPEHUd, HapsALy C HOCTaTOYHBIM KOJIMYe-
CTBOM KHCHopona (BO3IyXa) TOILTHBO Tiepel TopeHHEM IOJLKHO 00pa3oBaTth TOPIOYHE
napel. [asudukanmsa NpOUCXOMUT ¢ MOMOLIBIO NOIOMHUTEIbHON 3HEPIHH, HaIlpH-
Mep, HaBleHUd (KapOropaTop, pacHbUTUTEIbHAA TOPENKa).

Temnepamypa ecnvuiuxu

Kaaccot onacrnocmu
TeMriepaTypa Ton/MBa HOJLKHA OBITL BRIE TEMIEpaTyph! BCOBIUKY., TeMmreparypa
BCIIBITHKH — 3TO caMasl HU3Kasl TeMIIeparypa, Mpy KOTOpoi ToplodYMe Maphl Tepecra-

10T TopeTh. JLIA TopIouMx XHUIKOCTeil Ha OCHOBE TeMIIEpaTyphl BCIBIILIKY OITPEIesisTioT
KJacCHl ONacHOCTH (Tabir. 6.1).

Ta6mma 6.1. Temneparypa BCIBIIKH HEKOTOPHIX BUAOB TorUmea [4.1]

Tonnueo Temnepartypa Bcnbituku, °C
Betaun ~16...15

JuaenbHoe toniueo 15...20

Hedrenpopyktot EL 55...100

Bosmyx zisi ropeHMs XOIDKeH 00pasoBarh ¢ Mapamy TOILIMBA TOPIOYYIO CMEChH.
Temnepamypa eocniamenenusn

Hampumep, nuana3oH BOCHIaMEHEHUS IUisl TIPUPOIHOIO Ta3a HAXOIUTCA B Ipeesiax
oT 5 1o 12% ob6beMHOTO cofepXaHus BO3yXa B cMecH. [Uis BocIUIaMeHeHUS Ta30B03~
IYyIIHOH CMeCHM HEOOXOHNMMO ITOBBIHEHHE TEMIIEPATYPHl [0 TOYKM BOCIUIAMEHEHHSI.
OHa 3aBHCHT OT BH/Ia TOTUIHBA M COCTABJISET, HAIPUMED, JUISL IIPHPOIHOTO Fa3a OKOJO
640°C, st wedrenponykros EL — npumepHo 360°C.

Pacxo0 eo3dyxa 0aa 2openun

Tak Kak ropeHue TNpencTaBiser coboil XHMMMUYECKYIO PeakLMIO TOIUIMBHOTO ra3a ¢
KHCJIOPOIIOM TIpH TeMIlepaType BBIIIEe TOYKH BOCIUIAMECHEHHS, TO Pacxo; BO3MIyXa T
TOpPEHUs OTPEHE/ISICTC Ha OCHOBAHMH XMMHYECKH HEOOXOMIMMOTO KOJIHYeCTBa KHC-
Jlopoja.

Hoanoe czopanue

Jns monHoro cropadMs HEUCTBYIOT CIEIYIOLIME COOTHOLIEHUS:

C +0, - CO,
2H, +0, - 2H,0
s +0, - SO,

CH_+ (n+ m/4) O, — nCO,+ m/2H,0 (6.1)

6.2. Hlodaua 6o03dyxa ons 20peHus I\)

Yem Gobliie TEIUIOTA CTOpaHUsA TOILIMBA, TeM OONblle pacXol KHCJIOpona H,
cJIefOBaTENLHO, BO3IyXa.
[IpH HENOCTATOYHOM KOJMYETBE KUCIOpOHa, T.e. TIPH HETOJHOM CTOpaHHH, B
OTXOILILIMX 433X OCTAIOTCS TOPIOYME COCTaBHBIE YacTH, npexne scero CO.

2C +0, -» 2CO (6.2)

Mornookcud yzaepoda, xomopeiii obpazyemcs ecaedcmele Hedocmamea 6030yxa
Ona 2opeHus, moxcem bbime ONaceH Ons Hcusnu!

Teopemuueckuii pacxod 6030yxa 043 20peHus

Ilo YCJIIOBHUAM XMMHWYECKOH peakliv OfpeltesIfeTCs TCOPCTI/I‘-ICCKHﬁ pacxon KucjiIopo-
J1a 1 COOTBETCTBECHHO BO31yXa /i IOpCHUA:

100%
LMMH - 21%

1.e. Wit nonydenus 1 m* O, neobxommo 4,762 m* Bozayxa.
Teopetuyeckuit pacxon Bosayxa L . OIpPENENSIETCss Ha OCHOBAHMH 1OJIed OT-
IETbHBIX Ta30B B CMECH:

-0, ., =4762-0, .., (6.3)

2, MKH

H

me = 2 rx : Ll. % (6'4)
TeopeTyecKuil pacxol BO3IYXa IUIsl HEKOTOPBIX BUIOB TOTUIWBA MPUBETEH B Ta0. 6.2,

Tabmna 6.2. XapakrepMCTUKH HEKOTOPHIX BWIOB Tormea [6.1]

Tonnueo Tennora cropauus Pacxog so3pyxa, L COW,

% ot obrema
Mpupogrbiit ras L 8,9 kBr - u/m* (32 MOk /%) 8,4 M’w/M{w 11,8
Mpupoprbii ras H -~ 10,4 kBr - u/m® (37,44 MIx/M) 98 M /™ 12,0
Hedrenpopywtot EL 10,5 kBr - u/n (37,8 MIx/m) 95 M /™ 15,5
Byran 34,3 kBr - u/m® (123,48 Mk /M%) 30,9 M7sogg/M3Tom\ 14,1
Mponax 25,8 kBr-u/M® (92,9 MOx/MY) 239w /0 13,8

* 3HaueHu, YKa3aHHBIE B CKOOKaX, MPUBEACHB PEaKTOPOM

Heo6XonMMo yuyuTHIBATH, YTO JUTS TOPEHUS HEOOXOIUMO BO3AyXa OOJIbille, YeM
PACCYNUTAHO TEOPETHYECKH.

Jleiicmeumeasnuiii pacxod so3dyxa

JeficTBITEIBHBIN pacxoll BO3/Iyxa onpenesidercs mo (opMysie:
L=4-1L,,

rae 4 — ko3¢ GUIHeHT W30BITKA BO3AyXA.

3HayeHHe Koo pHIMeHTa U30bITKA BO3/IYXa JOJDKHO HAXOMUTECS B Ipelienax ot
1,1 no 1,4. CiMiuKoM BHICOKHI KO3(DHUIMEHT U3OBITKa BO3yXa NPHUBOIAUT K IOBBI-
IHEHHIO [IOJIM KHCJIOPOAa B OTXOMAIIMX Ta3aX, YTO BeleT K YBETMUEHHIO ITIOTePh OTX0-
JIAIIAX Ta30B.

Heo6xonumplit Ko3@QhUIMEeHT U30HTKA BO3Lyxa MOXHO ONPENENTHTD ¢ IIOMOIIBIO
OIpeNeNIEHUS COCTaBa OTXO/ISAIIMX ra3oB. 3HaUYCHHE 4 ONPENE/ISETCH Ha OCHOBE Mak-
cUMasTbHOM U u3MepeHHoi nom CO, B OTXOIALIEM rase:

CO

z - 2, MAKC

2, m3m

(6.5



(/8 Thasa 6. Ochogupie ycaoeus pazmelieHus OmoRUMeNbHbIX YCMaHO80K

6.2.2. Boamoxcnocmu crabxcenus 6030yxom 0as 20peHus
OMoOnumMeavHbIX YCMaHO60K, NOMPebAAIOUUX 6030YX NomMeueHus

HeobOxo00umoe xoauecmeo 6030yxa 04 NOOOEPHCAHUA NPOUECCA 20PEHUA

Heo6xonymoe komuecTBO BO3MyXa U TIOLAEPXAHUS TMpoLecca TOpeHUs o6ecreqy-
BAETCs, €CJIM B MOMELIEHHE, Il YCTAHABIWBAETCS OTOMHTENPHOE 000pYyIOBaHHE, €C-
TECTBEHHBIM IMyTeM WJIM NIPH NPUMEHEHUN MEXaHWYECKUX YCTPOMCTB 3a yac mocTyna-
er 1,6 M* Bo3nyxa Ha Kaxnpii KBT oOleii HOMWUHAJIBbHOH TEIUIOBOM MOIIIHOCTH
OTOIUTETLHOTO 0GOPYIOBaHUS NPU MOHKMXKEHUU IaBieHus He Gonee yem Ha 4 Ila mo
CPaBHEHWIO C HapYXXHBIM [aBICHHEM.

Yemanoexu menaoeoii mouwpocmoro do 35 kBm
Obsem nomewernun

Bo3dyxo0600bt 0asn nodauu 603dyxa 04 2o0penun
Omeepcmun napyxcy

Jina ycTaHOBOK 001Ieif TeHIOBOI MOHTHOCTEIO 10 35 KBT ycnoBusa cHaGXeHUS BO3Y-
XOM IUISE TOPEHHUS CYMTAIOTCS BBIIONHEHHBIMH (corniacHO PacnopsskeHuIo 0 TONoy-
HHX CHCTEMax) B ClIyyae pa3MeillcHHS MX B TAKOM MOMEICHHH, KOTOpoOe:

— MMEET XOTS OBl OIHY HAaPYXKHYIO IBEPh HIIH OITHO OTKPhIBaloieecs OKHO. O0peM
TAKOTO ITOMELIEHHS JOJDKEH OCTaBIIITh He MeHee 4 M Ha 1 xBT TerUioBoil MOUTHOCTH
OTOMMTEIFHOTO O0OPYIIOBaHHUS, WU

— COENMHSETCH C IPYTMMH TOMEIIECHHMSMM, MMEIOIIHMY BEHTWISIIIMOHHBIE OT-
BEpPCTHA WM HapyxXHbie asepd. OOiuii o0beM 3THX TOMELIEHWI JIOJDKEH COOTBET-
CTBOBAThH ODIICH TeIUIOBOM MOIMHOCTH OTOIUTEIBHOTO OOOpYINOBaHUS, WM

— uUMeeT XOTs Obl OIHO BEHTUISILMOHHOE OTBEPCTHE, BELyIllEe HApy Xy, C IUioua-
IIBF0 He MeHee 150 cMm? wiM gBa TaKuX OTBEPCTHS C IUIOLIANBIO 75 CM?, WM BO3LYXO-
BOJI, UMEIOILMIA BEIXOI HAPYXY, C TAKOH X€ TUIOLIAIBIO.

IMpurok Bo3ayxa JUIs ropeHns U3 MOMEILEHVH, MMEIOIHX BHIXOI HAPYXKY, a TAKKE
W3 COCNMHEHHDBIX ¢ HUMH TIOMELIEHWH, B TIOMEILIEHHE, IJIE YCTAHOBJIEHO OTOIMMTEIBHOE
o0opyoBaHKEe, NOJDKEH MMPOUCXOIUTH YEPE3 BEHTHIALIMOHHBIE OTBEPCTUSA VT TPHTOKA
BO3/IyXa, HEOOXOIMMOTO il TOpeHHs, ¢ TUiow@ansio 150 cM?, Kotopele IOJDKHBI GHITh
pa3MEHIEHbl MEXY TUMM NoMelueHussMU. [Ipu ycranoBke o0OpyHOBaHHMS B KPUTBIX
WK TIOHOOHBIX TIOMEHICHUSIX B BOZMYIIHYIO CHCTEMY MOTYT OBITH BKJTIOYEHBI TOJBKO
TOMENIEHYST JIAHHOM KBapTUphbl. OGheM BCeX NOMELLEHHH, 00BeIMHEHHEIX B CHCTEMY U
HMEOIIMX MUHUMYM OJTHO OTKPHIBAEMOE OKHO WM HAPYKHYIO [IBEPh, NOJDKEH ObITH HE
MeHee 4 M? Ha 1 kBT TernoBoil MOLIHOCTH OTOHHTEIBHOIO O0OPYIOBAHMSL.

A5 ra3’oBHIX KyXOHHBIX TUTHT, & TaKXe OTKPHITBIX KAMWHOB JEHCTBYIOT OcoObIe
TpebOBaHMA.

Yemanoexu menaoeoli mowgpocmuoro om 35 do 50 kBm

st ycTaHOBOK TeIUIOBOM MOLIHOCTBIO OT 35 no 50 kBT ycioBusi CHaGXeHUs BO3Iy-
XOM [UI1 TOPEHMSI CYUTAFOTCS BBITIOJIHEHHBIMH (COmTacHO PacropsskeHHIO o TONoY-
HBIX CHCTEMAX) B CIAy4ae pa3MEIeHMs HX B IOMEIIEHHH, KOTOPOE MMEET XOTs Obl
OIIHO BEHTWJISIIIMOHHOE OTBEPCTHE, BEAYILEE HapyXy, ¢ IIOHIaIbI0 He MeHee 150 cm?,
WM IBa TAKHX OTBEPCTHS C IUTOLUAARIO 75 cM? Kaxkioe, WIH BO3IYXOBO, MMEOMi
BBIXOl HAPYXXY U aHAJIOTVMYHBIE pasMephl. CHaOXeHHE BO3IYXOM H3 JPYTHX ITOMenIe-
HUH B TaHHOM CiIyyae HEBO3MOXHO.

Yemanoexu menaoeoti mowgocmero 6oaee 50 kBm

JIna yCTaHOBOK TEIUIOBOM MOLIHOCTHIO 601ee 50 kBT ycinoBusi cHaGXeHHsT BO3IXYyXOM
IUTE TOPEHUSI CYMTAIOTCS BHIIONHEHHBIMY (coriacHO PaclopsckeHWIo O TOMOYHBIX
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Prc. 1. [TpuMepsl ycTaHOBKM BOOSAHBIX MH(PaKpacHBIX flaHenei Ha TIPOMBIIH-
JIEHHBIX ofbeKTax

HEJIb MMCET TAKHE PasMEphl, KOTOPEIE TIO3BOJISIIOT JIEFKO €€ YCTAHOBHTD B craHmapr-
HYIO siYelKy MOIBECHOIO ITOTOJKA M HCHOB30BATh Ty X€ 3JIEKTPONPOBONIKY, YTO H
U1 TIOTOJIOUHBIX 3JIeKTPOCBETHIBLHHKOB.

OCHOBHBIM HEJIOCTATKOM 3JIEKTPHYECKHX HMH(paKpacHEIX NaHeNneH SBIseTcs or-
PaHH'UCHHE [0 MAKCHMATBHOM 3JIEKTPHYECKOH MOIIHOCTH. IosroMy o6nacts npume-
HCHUSI TAKWX TIaHENell OrpaHUYHBAeTCs NOMEILEHUAMM HEeGONBIION 1 cpenHe# 1o~
LAY M BBICOTHL.

IpumereHye BOASHBIX MHMPAKPACHBIX Ma-
. © Henlell ro3BosieT OGOMTH 3TO OrpaHHYEHHe, TaK
] _ . KaK OHM MOTYT BHITOMHSTLCS TIPAKTHYECKH JHO-
PR p———— -‘g.-f‘ Golf MOIHOCTH M KOH(HTypauuu.

' Bonstbie nHQpakpacHbie naHen npexHas-
Hau€Hs! U1 060TpeBa GOMBIIMX TTOMELIEHHH —
CKJaJloB, JIENO, aHTrapoB, COOPOYHBIX LIEXOB,
CITOPTHBHBIX 3a70B H T.4. B Takux ciy4asx so-
AsAHbIE MaHenu WH¢pakpacHoro of6orpeBa siB-
JIIOTCS HOCAIbHEIM PEHIEHHEM [T OTOILTCHMS
(puc. 1).

Ionobubie 06BEKTHI XapaKTEPHU3YIOTCS BbI-
COKHMMH ITOTO/IKAMH, MHOLLA CIOXKHOH apXHTeK-
TYPHI, ¥ JOJKHBl MMETh, KaK MPaBHIo, CBOGOI-
HOe NMPOCTPAHCTBO MJISi HEPEMELEHMs Ipy-
30B, YCTAaHOBKH 0GOpyHOBaHus, crarieneii # 1.1,
KpoMme Toro, Takue noMeieH s HHODIA IOk~
HBl TIOITYCKaTh BO3MOXHOCTL CBOGOIHOI Itepe-
MIIaHUPOBKH,

O6orpeB MOMEILEHHS ¢ TTOMOLIBIO BOMsI-
HBIX MH(GPAKpacHBIX maHeNiel uMeeT psa go-
TNIOMTHUTENBHBIX IpeuMyniecTB. Iladenu a6co-
JIOTHO GeCHIYMHEI, He CO3NAIT IBHXECHUS
BO3/lyXa, 06€CIIEYUBAIOT PABHOMEPHYIO TEMIIe-
PAaTypy 10 BCeMY O6BeMY ITOMELLEHHS U HE SB-
JIAIOTCH UCTOYHHKOM I10Xapa He CO3al0T OIac-
HOCTH MOpaXeHUs1 O6CIyXHMBAIOLIETO IEepCco
Hajla 3NEKTPHUYECKHM TOKOM.

B kayectse mpuMepa paccMoTpuM cuc-
Puc. 2. Hudpakpacuas naxens ¢bup-  TeMy 060rpeBa ¢ BOASHBIMU MHPpaKpacHb-
mbi Rover MM naHensiMu GupMel Rover (puc. 2).

R

%

Boosnvie ungppaxpacnvie naneau Rover 253))

RERE
PODOD® ®OG

Puc. 3. Koncrpykums wHpakpacro# naHemm:

1 — narpyboK j HOfiCOCHMHeHMA K =~ 9 — Kpacpas-NAaHKa;
KOHTYpY ropsiueii Bonsi; 10 — craruBaonas peiika;

2~ mnarpybok II3/8 (BSP).mnaupn- 71— 60KoBoif OTpaxaTesns (AOMOMHU-
COCHMHEHUS CAMBHOTO KJIANAHI] TeNbHAA TIPMHABIEKHOCTE);

3 — mnarpybox II3/8 (BSP) s nipy- 12 — aneMeT s KpEIUIGHUS GOKOBO-

COSOMHCHUSA BO3NYXOBRIAYCKHO- IO OTpaXaress;

TO KjianaHa; 13 — urryuep TIOR NPUMBApKYy;
4 — xojeKTOp; 14~ creiKOBas HAKITKa;
5— Tpy6ber 1H1/2%; 15 — cTHIKOBad HAKAAIKA, YCTAHABIIM-
6 — HITYYAIOHIAA HAHEND, ) BAGMAL MEXY M3Ny4aioneil na-
7 — 5leMEHT, obeCrenBaIoIMi xe- "HENBIO ¥ KOJIEKTOPOM

CTKOCTb KOHCIDYKLIMM, ¢ MOH-~
TAKHBIM XPOHIUTESIHOM,;

& — TennoM3ONAUMA W3 MHUHEDATb~
HOM BathbI;

* BpuTaHckuit cTasaapT Ha TpyobL.

U3 Bemyckaembix Gupmoii Rover mHdpakpacHBIX IaHesneli MOXHO, Kak U3
KOHCTpPYKTOpa, cobpaTh cucreMy moboli KOHGUIYPaHA ¥ pa3sMEpPOB HO JUIMHE U
IIMpHHE. ‘

ba3zoBeiM 351eMEHTOM CHCTEMBI sIRJIsETCs MH(pakpacHas maHeab Tna Duck-strip
2000, nokazaHHast Ha puc. 3. )

CekIis COCTOMT H3 u3Iydaiomnieit nanen# (6), BEITONHEHHOIN U3 MATKOI CTa-
Ju TomumHo# 0,6 MM 1 obeprhiBaloweil cTanbHbie TPYOKH (7) auaMerpoM 21,3 MM
¥ TONMHOM cTeHKH 1,5 MM. ITono6HbI# criocob coeAMHEHMsT MaHeTH ¢ TPYOKaMu
obecreunBaeT XopoLMii TerUtoBoH KOHTakT Gosnee 80% ¥ cHMXaeT 1o MUHMMYyMa
MOTEPH.

IlpumeneHue GONBHIONO KOAWYECTBA TPYOOK OTHOCHTENBHO HEOONBIIOre IHa-
MeTpa BMeCTO OIHOM TpyGel GONMBLIOre MHAMETpa MO3BOMIO YAYYLIMTE 3(PdEKTUB-
HOCTb CHCTeMBI 6€3 yBeInYeHHs CONIPOTHRIIEHHSI U TIOTEPh 3HEPIHH, a TAKXKE YBETH-
YWTh CPEHHIOI0 TEMIICPaTypy TAHENH. )

CrannapTHasd KOHCTPYKUMS [TAHETH PAacCcYMTaHa Ha TeMieparypy Bonsl 1o 100°C
u paboyee papieHue 1o 10 6ap. [ns pabors! nipu Temnepatype Boms! Beiue 100°C u



6.2. Ilodaua 6030yxa 0as zopenus

CHCTeMAax) B CJIydae pasMerleHyst X B TOMENIEHHH, KOTOpOE MMEET XOTs Obl OIHO
BEHTWIAIIMOHHOE OTBEPCTHE WIM BO3IYXOBOI C BEIXOHOM Hapyxy. Ilmoniame oteep-
CTHS JIOJDKHA OBITE paBHa 150 ¢M? ILTI0C HOMOMHUTENHHO 10 2 ¢M? Ha Kaxiabiii KBT
MOIUHOCTH, npesbiarmnieil 50 kBr. Iliouane oTBepCcTHs HODKHA ObITh pasfeneHa He
f6osiee YeM Ha [IBa.

ITlpumep onpedenerus nrowadu omeepcmuii noda4uu 6030yxXa ONs 2OpeHlst
Mousocts 300 kBt — 150 cm? + 250 kBt - 2 cMY/KBr = 650 oM.

Tlomewenusn 0asn pasmewenun obopydosanus mowpocmoio 60aee 50 kBm

YcranoBKM, paboTarouire Ha XUAKOM WM Ta3000pa3HOM TOIUIMBE, ¢ OOieil Tero-
BOIl MOIIHOCTEIO Bonee 50 kBT, cornmacHo PacnopsskeHMIO O TOIIOYHBIX CHCTEMAX,
MOTYT pa3Mei[aTbCs TONBKO B MOMELIEHHAX, KOTOPHIE:

— HE WCTONB3YIOTCS I APYTHX LeJiel, 3a UCKJIIOYEHHEM YCTAHOBKM TelUTOBBIX
HacOCOB M T.IL., a TAKXKE Ul XpaHeHHs TOIUIVBA;

— HE UMEIOT HUKAKUX OTBEPCTHII B IPYTHe HOMELIEHHS, 33 HCKITIOYCHNEM JIBEpEi;

— WMEIOT TJIOTHBIE ¥ CAMO3aKPHIBAIOIINECS TBEPH;

— HUMEIOT CUCTEMY BEHTUJISAIIHH.

Asapuiinuiii evikarouamean

s ropesiok M yCTpOICTB MOJAaYH TOTUIHBA B YCTAHOBKY, pabGoTalolylo Ha rase WiIH
XUIKOM TOIUIMBE, NOKHA ORITE NperycMOTpeHa BO3MOXHOCTh WX OTKIIOYEHHS B
JI060# MOMEHT ¢ HOMOIIBIO aBapHIHOTO BRIKITIOUATE)IS, PACTIONOXEHHOIO BHE HOMeE-
LIEHUS, TIE YCTAHOBJIEHO OTOTINTENIbHOE 000pyioBaHue. PSIIOM C BEIKIIIOUATENEM NOJI-
JKeH OBITh NMpPEXYCMOTpPEH YeTKO paziMuMMBI ykazatenb. Eciv B MOMenIeHuH, The
pasMELLIEHO OTOMUTEILHOE OBOpYHOBaHME, XPAaHHUTCH XHIKOe Torumso (HedTtempo-
IYKTBI), TO [OJOKHB! OBITH NPENYCMOTPEHB! YCTPOICTBA, HCKITIOUAIOLIIUE TTOCTYIUICHHE
TOTUTMBA CHAPYXM MMOMeIeHHs.

Ycemanoexu, pabomarouwue na meepdom monause, mougocmoto Goaree 50 kBm

Vcranosky, paboTaronpe Ha TBEPIOM TOIUIMBE H MMEIOLIe MOLIHOCTD 6osiee 50 kBT,
coriacHO PacropssXKeHHUIO O TOIOYHBIX CHCTEMAaxX, MOTYT pa3MELLIAThCs TONBKO B CIie-
MATU3HPOBAHHBIX TTOMELLIEHUSIX (KOTEJIBHBIX).

IMoMeleHHST KOTEIbHOH HOMKHE! YIOBIETBOPATE CACHYIOIINM TpeOoBaHUIM:

— He MOryT OBITh UCTIOIB30BAHEI IS APYTUX LIENCH, 32 HCKIIOYEHUEM YCTaHOBKH
TEIUIOBBIX HACOCOB ¥ T.I., a TAKXKE I XPAHEHUS TOIUIABA,

— He [OJLKHBI OBITh HENOCPEICTBEHHO COSMUHEHE! C MOMEILEHUSIMH JUTUTETEHO-
TO TIpeOBIBAHMA JIIONEH, a TAKKE JICCTHUYHAIMU KJIETKaMH, 3a MCKITIOYEHHEM TOMe-
LIEHHIT 1151 JUIMTEIBHOTO NpebhIBaHus obCITyXWBAIOLIETO IEPCOHAa;

— 00beM TOMELIEHMS KOTSJIBHOM He NOoXKeH Obite MeHee 8§ M°, BeICOTAa — He
MEHee 2 M;

— [OMELLEHHE OJDKHO MMETh BBIXOX HAPYXY HIM B KOPUIOD, BEAYIIUIA K ITyTIM
3BaKyalyH,

— [IBEpH JOJLKHBI OTKDBIBATHCA HAPYXy.

Tpeboeanus noxcaproii 6esonacrocmu 041 KOMEAbHbIX

CrteHH, 32 UCKIIOYEHHEM HEHECYIIWX HapYXHBIX CT€H, U OIOpHI TOJl MOMENIEHHEM
KOTEJIBHOM, a TAKXE MePeKPBITHSI CBEPXY W CHU3Y JHOJLKHBI OBITH OTHEYTIOPHBIMHU (OT-
HecToitkocTh 90 MHHYT). BEHTIWISAIIMOHHEIE OTBEPCTHSI B HUX, €CJIM OHH HE HUMEIOT
BBIXOI, HAPYXY, HOJDKHBI ObITH KAK MUHUMYM OrHE3aJIepKUBAIOIIUMKE U UMETh CaMo-
3aKPBIBAFOIIHECH 33IBIKKH. DTO HE OTHOCHTCA K CTEHaM MEXIY NOMEIIEHHEM KO-
TeJIbHOI Y HeoOXOIMMBIMH IS SKCIUTyaTaluy obopyroBaHus NoMenleHusMu. Eciu

5—3902



@0 Tnaea 6. OcrosHbie ycao6ua pazmMelientis OMonUMenbHbix yCmaHo60K

OTBOJISIUIME WM TOABOJISIIHME BO3MYXOBOABI HPOXOMAT Y€pPE3 3TH CTEHBI WIHM Tepe-
KPBITHSI, TO 3TH OTBEPCTHS IUISI BO3AYXOBOJIOB JOJDKHBI OBITH BHINOIHEHBI Tak, 4T100BI
6bL1a obecrieyeHa X OTHECTOMKOCTD.

Benmuaayusa xomeavHou

ContacHo PacTiopsokeHHIO 0 TOMOYHBIX chcTeMax ot 1995 r., momelieHre KOTEIbHOM
JIOJDKHO WMETh Uil BEHTWIAIIMK KAK MHHHMYM OHO OTBEPCTHE BHM3Y M OIHO BBEPXY,
MMEJOLLIME BEIXON HAPYXY, WIH BO3MyX0BOI. MuHMMaTbLHAA IUIOLIANb KAXIO0ro OTBEp-
CTHH HOKHA GuITh He MeHee 150 cm? it obecrieyeHHs N01ayM BO3MYXa JIis FOPCHHUSA.

BO3IyX0BO/IbI, pa3MEIIEHHBIE B KOTEJIBHO, JOJDKHB UMETh OTHECTOMKOCTh MU~
HUMyM 90 MUHYT B TOM CJlydae, €CJIH OHM IIPOJIOXEHBI 4Yepe3 Apyrue MOMeILeHuUst.
OHY He IOIDKHBL GBITH COEAMHEHB! C IPYTHMH YCTpOHCTBAMY BEHTWIALIMHM H HE MOTYT
OBITH MCIHOME30BAHBI IS BEHTWIAIHH APYTHX TIOMEILEHHI.

Bo30yx0600bi, pazmeuentvie ¢ NOMEWEHUN KOMeAbHOl

Fciu yepes MOMeLIEHIE KOTETbHOM MTPOTIOXKEHE IPYTHE BO3IYXOBOIb, TO OHH TaKXKe
JIOIDKHBl UMETh OrHecTOMKOCTh 90 MuHYT. MM MX MOXHO 3AIUUTHTH C TIOMOLLBIO
OTpaIvTebHBIX YCTPOUCTB. DTH BOLYXOBOIBI HE JOJDKHBI HMETH OTBEPCTHI.

Heobxodumo ewe pas noduepkhyms, 4mo 6 o0ujux yCAo6usX MOHMAMCA OMONu-
meavHo20 0bopydoearls, copmyaupoeantsix 6 Pacnopsocenuu 0 MOno4HbIX cuc-
memax, peus udem 06 06pa3YOEOL KOHCMPYKYUY, Komopas modxcem Obimy usMete-
HA 6 COOMBEMCMBYIOWUX OUPEKIMUBAX UAU 3AKOHAX, PEYMUPYIOUUX CHPOUMEAbCMB0o
6 edepansubix semasx. To ecmv HEKOMOPbie OMKAOHEHUS Om 0OWUX YCaosull 00~
nYCIUMbL 8 CAyHde, ecill OHU Pe2AaMeHMUPOSanbl COOMBEMCMBYIOUUMY MeCHHbl~
MU 3QKOHAMU.

6.3. Ocobbie TpebGoBaHus ANA ra3oBbiX OTONUTENbHbIX
YCTaAHOBOK, NOTpeGnsiowmx Bo3AyX HENOCPEACTBEHHO
13 nometuenus, no TRGI 1986/96

Jlonoanumeavhbie 603MoXNCHOCMU 00ecneuenun 6030yxXoM 0as 20penuUs

B OCHOBHOM IUTSl KOTEJIBHOTO OOOpPYIOBAHMS, PabOTAIONIero Ha rase M notpebsioLiero
BOIIYX MOMEILEHHU, JEACTBUTENIBHBI Te XK€ YCIOBHS, YTO M JUisl 0DecrieyeH st BO3IYXOM
U1t ropeHys. IMeIoTest JIMIIL HeKoTophie CreLMUIecKue M3MEHEHHA JUTs Ta30BOro 060-
pyHOBaHMS ¥ IpHGOPOB TUIIa B, ¢ 061U TerUIOBOi MOLTHOCTBIO Gostee 35 KBr. JlomomHu-
TEJTHHO TIOSIBIISIIOTCS! CIIEAYIOLHE BO3MOXHOCTH O0CCIIeYEHI BO3IYXOM JUTS TOPEHMSL:

— B 0obILIEM Cyyae Yepe3 HapyXHBIe CTHIKM TTOMELUEHUA WJIH YCTPOWCTBO, NPO-
TIYCKAIOIEee HapYXHbLIA BO3AYX;

— CIelMabHBe BeHTH/SILIMOHHBIE yCTaHOBKH coracto DIN 18017.

Mpu obecneyeHHH BO3OYXOM JIjisi TOPEHUSI IOMELIEHHE, TIe YCTAHOB/IEHO OTOITH-
TeNibHOe 0BOpYNOBaHHe, NOKHO OHTH COENUHEHO C JPYTHMH TIOMENICHUSIMU TAKUM
006pa3oM, YToOb! OOIME 00BbeM 3THX TIOMelleHui Obul He MeHblie 4 M® Ha 1 KBt
TEIUTOBOH MOIIHOCTH.

Henocpedcmeennas nodaua 6o3dyxa 04s1 20penus

HenocpencTeeHHas ToJlaya BO3AYXa JUTS TOPEHUA MEXIY MOMEHIEHHEM, T1€ YCTaHOB-
JIEeHO 060pyIOBaHye, Y TIOMELIEHHEM, OTKYZa MOCTYIIaeT BO3NYX LISt FOPEHUs, MOXET
OBITH OOecIieyeHa C MOMOIBIO:

— BEeHTWSILMOHHBIX OTBEPCTHI i TOJiayd BO3IyXa Uil TOPEHHS, UMEIOILHX
wiowans 150 cm?;

6.3. Ocobbie mpeGoeanus 04 2A3068biX OMORUMENLHBIX YCMAHOB0K, ROMPebAAIOUUX 131
8030yx Henocpedcmeenno uz nomewernus, no TRGI 1986/96 \)

— TIPH TIOATBEPXIEHUH COOTHOHICHHsI 0OheMa MOMEIEHNH U oOLIeH TErIoBoH
MOLIHOCTH:

2 QTM.pacq = 2 QTM H*

I1pu 3T0M ABepu B MOMELIEHHUSA, U3 KOTOPBIX TONAETCS BO3AYX IJI TOPEHUS WIH
rI€ YCTAaHOBJIEHO OOOpYZOBAHHME, MOIYT YIPOUIEHHO pacCMaTpUBaThCS KaK IIpersT-
CTBYIOIIIME NPOHVWKHOBEHHIO BO3JyXa BHYTPEHHHE JIBEpM C YIUIOTHEHHEM WM Ge3, a
He B Ka4yeCcTBe OTBepCTHS ¢ murowanbo 150 cM2

IIpr 5TOM pacyeTHyIO TeIUIOBYIO MOLUIHOCTB Y pace TIPHHHMAIOT 13 Tabnun
win puarpamM coracHo TRGI 1986/96 (TexHudeckue NpaBUiia MOHTaXa Ta30BOTO
obopynoBaHus), KOTOpHIE NIPENCTARIEHH Ha pHC. 6.1.
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@/56 Kpamxuii o630p o6opydoeanus

AaBNeHMM IO 18 Gap NpUMeHsIeTCs CHeLMaNbHAS BEpCUs, B KOTOPOH HCTIONB3YIOTCS
GecIuoBHbIE TPYOKY ¢ TOMUMHOM CreHKH 2,35 MM.

TIlpsiMas 1 o6paTHas MaruCTpaip NMOMKIOYAETCS K KomrektopaM (4), npusapeH-
HBIM K TPyOKaM HepBOil M IOCIEAHEH CeKUpn. MecTo CThIKa KOJLIEKTOpa ¥ TpyGoK
38KphIBACTCS CTHIKOBOM Hakuamkoii (15). JIig pacumpeHuss BOIMOXHOCTelH KOMIIO-
HOBKH TIaHeTIel NPUMEHSTIOTCH KaK OHOTPYGHEIE KOJUIEKTOPBI THIIA B, nokasannrie
Ha PHUC. 3, TaK U JIBYXTPYGHBIC KOJUIEKTODHI THIIA D, B KOTOpBIX UMeeTcs ABa NOICO-
CNHCHUS W NIBe H30JIMPOBAaHHEbIe BHYTPEHHME TIOMOCTH.

Ha xomnekropax ycraHapmmsaiorcs CIMBHOMN (2) ¥ BO3AyWHBIA (3) nmITynepsr.
CBepxy 1aHesy MOKPHITH TEIUIOM30IAIMEN 13 MUHEpaTbHON BaThl (8) ¢ KpaeBbIMH
riaHkamu (9). Heobxomumast hopma 1 kecTkocTs nanenn obecreynnaercs peiikamMu
(10). Ina ymeHblIEHUS TEIUIOBBIX HOTEPb Ha ITAHCII MOTYT YCTAHABINBATHLCS JOMOJ-
HUTeNbHBIE GOKOBLIE oTpaxartenu (11).

L1 yMeHBIIEHHS KOHBEKTHBHOI COCTABJISIOLIEl ¥ MOTEPb TeIIOTHI, YXOISLei
BBEPX MaHeNH, 1o 60KaM MOTYT Npy c6OpKe YCTaHABIMBATLCS GOKOBLIE oTpaxarenu
(11), sBSTIONINECS ONOMHWTEILHOM TMPUHANIEXHOCTRIO. OTpaxatenM MOIyT cylue-
CTBEHHO MOBBICHTH 3((PeKTUBHOCTL naHeNeil, 0COGEHHO B CIy4yae NpMMEHEHUS Ma-
HeJiell HEOOMBLION HIMPUHEL.

Wudpaxpacusie naneru DUCK STRIP OKpallleHBl B cBeTnocepslii (RAL 7038)
wm Gemoiii (RAL 9010) user (mpyrue msera RAL — mo TPeOGOBaHHMIO 3aKa34MKa).
ONOKCHIHO-TIONMHMIUPHOE TIOKPHITHE HAHOCHTCS METOOM Top#AYeil CYIIKH IPH TeM-
riepatype 180°C.

CeKuuy naHeseil BHUTYCKAIOTCS IBYX BHIOB: Moziens: DS2 ¢ 2 tpybkamu u Mo-
nenb DS3 ¢ 3 TpyGkamu (puc. 4). U3 stux cekuwi JUTs1 KaXIoi Mopenu hopMmupyiorcst
H3Tydalomme naneny wupnHOR 300, 600, 900 win 1200 M.

Kaxnas mozens shInyckaercss nnuHoil nprmMepHO 4 1 6 M. Takum 06pasoM, Mox-
HO HabpaTb W3MY4alouLyio nonocy JHoGoH ITMHEL ¢ MAroM 2 M.

Ui ynpoleHusi KOMIIOHOBKY HaHenel Ha oGbekTe U KaXHOTO THIIOpasMepa
CTaHOAPTHO BBITYCKAIOTCS TPH PASHOBHMIHOCTH CEKIIMIA:

~ HayanabHas CEKUMs C BXONHBIM KOJUIEKTOpOM Tvna B wmm D;

~ IPOMEXYTOYHas CeKilMsl 63 KOJUIEKTOPOR;

~ KOHCYHas CEKLMA C BRIXOOHBIM KOJUIEKTOpPOM THIa B wim D.
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Puc. 5. Bimsimve cpenneit -TEMIIEPATYPLl BOABI HA TEMIEPatypy HOBEPXHOCTH
naneseit DS2 1.DS3

Temneparypa nosepxsHocT! TIAHEJIH OMPENENIACTCH 3aaHHOM CpeIHe TeMrepa-
TypOH BOIBI ¥ KOJWYECTBOM TpyO6oK B maneny. Ha puc. 5 nokasaHa TemIeparypa
HoBepxHOCTH naHeneit DS2 u DS3 B saBucuMocTH ot cpemneit TEeMIIEPATYPEL BOJHI,
NIpoxofisiledt vepe3 maens. M3 rpadwika BUAHO TIPeMMYIECTBO TIAHETH D83, koro-
pas obecrieunBaeT IoIyYeHME TEMIICPATYPHI NaHes M IpuMepHo Ha 20°C BbHIE, YeM
IJ1si IaHeU NIPU cpeliHeil TeMrieparype sonsl §10°C.

Teniota U3TyYeHNs 3aBUCHT OT KOJMYECTBA TPYDOOK, MIAOWAAN HAHENH U Pa3HO-
CTH MEXIy CpellHeil TeMIIepaTypoii ropsiueii BoIbl ¥ TEMIICPATYPOH BO3IyXa B IOME-
HIEHHH.

Pacuem ungpaxpacnvix naneneii

TenunoBoit NOTOK MHQpPaKpacHBIX NaHenield K KOJUIEKTOPOB MOXHO PACCYUTATH Ha OCHO-
BaHHH TECTOBBIX MCITBITAHWH, BRITIOJTHEHHBIX B COOTBETCTBHH CO crangaptom EN 14037:
Q= K- (ATm)",

rie () — TemnIoBOM NOTOK MATyYEHHS B1/M mna nadeneit u Br o KOJUIEKTOPOB;

K — xoaddunuent Tennoornaum;

ATm — pa3sHOCTH MeXIy CpemHeit TEMIIEPATYPO# BOAK M TeMrepaTypoil B
TIOMELIECHUH;

N — 3KCTIOHEHTA.

B 1abn. 1 npusenexs! 3vavenus K u n rpu pacyeTe TeIiOBOro NOTOKA OT MaHe-
Jeit (Br/M) u xoektopos (Br).

Tabmnua 1. 3navenus K u n ang vHPPaKpacHBIX naHenteit

Mogens K n Mogens K n

DS2-03 1,6346 1,147 DS3-03 1,7367 1,1771
DS2-06 2,8547 1,1519 DS3-06 3,0624 1,1786
DS82-09 3,924 1,1577 DS83-09 4,4192 1,1807
DS2-12 5,4315 1,1489 DS§3-12 5,7425 1,1757
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IToMelueHusi, KOTOphIE HE COENHHEHB! HEMOCPEICTBEHHO C TMOMECHICHHEM,
[le YCTAHOBJIEHO oGOpyloBaHME (HENpsiMas Tojaya BO3AyXa MJISi TOPEHHs), a
COEOUHEHB! C MPOMEXYTOUHEIM TOMEICHHEM, HOJIKHEl OBITh COEMHEHBI MEXIY
co00ii M C MOMELIEHHEM, TI€ YCTAHOBJIECHO TONOYHOe O6OpYyAOBaHHE, C ITOMO-
LI0 BEHTUW/ISIUOHHEIX oTBepcTHiil. [hrolnans oTBepcTHil 10JDXHA OBITH HE MEHEE
150 cm2.

Henpamaa nodaua 6030yxa 04s 20peHus

CoenyHeHHE [TPOMEXYTOYHOTO MOMELICHHS C MOMEIIEHHEM, OTKyla MOCTYNaeT BO3-
IyX ISl YOpEHUs1, TIPOU3BOIUTCSH MOCPEACTBOM BEHTWISIIIMOHHBIX OTBEPCTHIA ¢ IUIO-
wageo 150 cM? WK 1o aHAIOTHMH ¢ HEMOCPEICTBEHHEBIM COCIMHEHUEM T10 TaOJIHLIaM
win puarpamMaM TRGI 1986/96 ¢ moxreepIeHHEM COOTHOLICHHA 00beMa IIOMELLE-
HUil 1 o0lIeil TCIJIOBON MOLIHOCTH:

2 QTM, pacy = E QTM, H*

T'azoevie npubopot muna B, u B,

T'azoBble mpuGopst Tina B, u B, (rasoBeie ToNKM 6€3 YCTPOICTBa 3aUMTHI TIOTOKA)
MOTYT OHITH YCTAHOBIIEHB! B IIOMELICHISIX C IIBEPHIO MM OKHOM MM 6e3 HUX — HeE3a-
BHCHUMO OT oObeMa NMOMELIEHHA — B TOM CJyyae, €cii 00ecleurBaeTCs HOCTaToq-
HOCTHL CHAOXEHUA BO3IYXOM IUISI TOPEHUSA U3 JIPYTOro MOMEIEHUS, COOTBETCTBYIOLLAA
TpeOOBAaHUAM C yIETOM Obllel pacyeTHON TETUIOBOI MOILHOCTH:

2 QTM. pacy = 2 QTM. H*

T'azosvie npubopvi muna B,

TazoBele npuGopbl THNA B, (rasoBbie TONKM C YCTPOHCTBOM 3alllUTHI [1OTOKA), CO-
rmacHo PacropsxeHHIO O TOMOYHBIX cucTeMax 1995 1., MOryT OBITH pasMENIEHH B
MOMELIEHUAX C IBEPRIO WM OKHOM KM 6e3 HMX B TOM cJlyyae, eCli OOBEM 3TUX
MOMEILEHUH cocTaBlIsieT He MeHee 1 M® Ha kaxapni kBT obuieil Termosoit MouiHoC-
TH M COOTBETCTBYET TPeOOBAHUAM ITO O0ECTIEUEHHIO TOCTATOYHOCTH CHAOXEHHS BO3-
IYXOM LIS TOPEHHS M3 IPYTOTO TTOMEHICHHS, C YYETOM CYMMBI PaCYE€THHIX TEIUIOBBIX
MOLIHOCTEH.

Ecin o6beM IOMELIEHHUd, TI€ YCTAHOBIEHO OTOMHTE/bHOE oB0OpylioBaHME,
coctaBisier MeHee 1 M? Ha 1 kBt o6nieil TeIroBoM MOIIHOCTH, TO HEOOXOHHUMO
COEMHHUTD 3TO MOMELIEHNUE HENMOCPEICTBEHHO C OJIHUM WM HECKOJIBKHMH CMEX-
HBIMH TOMELEHHUAMH WM TIOMELIEHUsIMH, OTKYla TOCTyNaeT BO3NYyX JJIA Tope-
HUA. DTO 00eCHeYnBaeTCsa ¢ ITOMOLIBIO IBYX BEHTWISIIMOHHBIX OTBEPCTHH C MIO-
maaeio cedeHus 150 ¢cM?, pacrojioXeHHBIX TaKuM o6pa3oM, yToOsl ob1uit o6beM
3THX COeIMHEHHEIX NoMenieHuil 6put 6osiee 1 M3/kBT1. BT0 TpeboBaHKHE OTHOCUT-
Csi KO BCEM ITOMELIEHMAM, HE3aBHCUMO OT TOr0, HMEIOT OHM KOHTakKT C HapyxX-
HBIM BO3IlyXOM (OKHO MWIH JIBEpb) HJIH HET. BepTUKaJIbHOE PacCTOSIHUE MEXIY
IBYMs BEHTIWISIIIMOHHBEIMH OTBEPCTUSIMH B TAKOM CJIy4ae JOJDKHO COCTaBJIATh HE
meHee 1,80 M.

IMonauy BO3myxa IS TOPEHUST MOXHO BBHITIOJTHHUTH C TIOMOIIBIO CUCTEMBI BO3LY-
XOBOJIOB 3KBHBAJIEHTHOTO CEYEHMS, pa3Mephl KOTOPHIX BHIOMPAIOTCH B COOTBETCTBHMM
¢ TRGI 1986/96. INpuMepr! TIpUBEREHB! Ha puc. 6.2.

6.3. Ocobbie mpebosarus 01 2a308biX OMONUMENLHBIX YCMAHO8OK, NOMPeCASIOUUX |@
6030yX Henocpedcmeenno uz nomewenus, no TRGI 1986/96

TS T T O A L LA LI LI PO CAT AT A LA LI LIt LI

N N S AN BRI

O6bem nomelyenmst < 1 Mé/KkBT

Obvem nomewerus = 1 M3/kBT

Puc. 6.2. ITpumerenue tpeGoranuit TRGI 1986/96
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Ta6awmua 1 (okoHuanve) 3uauenus K U n Ais KOJUIEKTOPOB

Mogens K n Mogens K n

DS2-03 0,80168 1,2033 DS3-03 0,81147 1,2221
DS2-06 1,39832 1,2349 DS3-06 1,47147 1,2196
DS2-09 2,21298 1,2198 DS3-09 2,60469 1,1849
DS2-12 2,82062 1,2161 DS3-12 2,93865 1,2237

CymmapHas TeIUioTa HTy4YeHUs coBpaHHOM MaHen CKIaIbIBAETCS U3 TEIUIOTHI,
MOCTYHaIOWEN OT MaHeseil ¥ KOJUIEKTOPOB.

3HayeHud TerwloBoro 1nortoka (Br/M) npu nepenane TeMriepatyp 55°C mipuBese-
HEI B 1261, 2.

Tabmma 2
Mogens Tennosoit norox, Br/m Mogens Tennosoii norok, Br/m
DS2-03 162 DS3-03 194
DS2-06 289 DS3-06 345
DS2-09 406 DS3-09 501
DS2-12 543 DS3-12 639

Ha peasbHbie XapaKTepUCTHKH TaHe iy GObLIOe BIMSHIE OKA3BIBAIOT TAKKE MHO-
THie JOTIOIHHTENbHbIE (DAKTOPH: KOMIIOHOBKA M CX€Ma PACIIONOXEHHS TIaHeNCH, Bhi-
COTa TMOABECKH TAHEH, HAIWYHE IILUTH B IIOMEIHEHUH, OIH30CTh OTPAXAIONMX 10~
BEPXHOCTEH, HapyUMep CTeH, M T.n.

Paccmotpum Gonee nionpo6HoO psia 3TUX (HaKTOpPOB.

runa unghpaxpacroii naneau

Ecm Her ocoBeIX orpaHryeHMi 1o KOHCTPYKUMH 30aHusA (CBETHIBHUKH, II€pPeropo-
KH, OpYCHL ¥ T.1.), PEKOMEHIYETCS YCTAHARIMBATD MAHEN BIOJD UTHHHOM CTOPOHBI
TIOMELLEHHsI. DTO NO3BOJIMT TPOU3BOMMTE COOPKY CeKLMil naHeiel Goblieit JUIMHEL,
YTO YMCHBHIAET KOJIYECTBO KOJUIEKTOPOB H TIONCOSHMHUTENbHBIX TPYO M CHILKAET
3aTpaThl Ha YCTAHOBKY.

MakcumanbHast IuHa UHGPAKPACHBIX MTAHE e 3aBUCHT OT THIIA KOJUIEKTOpa U
TeMnepatypsl BoaH (Tadi. 3).

Tabmana 3. Maxcumanbhas wmHa cexuuit MHGPAKPACHBIX TraHesei

CpenHan temneparypa sogpi, °C o 100°C 100—170°C

OpHotpy6Hbiit xonnexrop tuna B 100 m 50
50 m -

JByxTpy6Hbiit konnextop THna D

HHdpakpacHbie naHeaH TOIDKHBL YIMTHIBATH BCIO IUIOIAZb OGOTPEBAaEMOro
ydyacTka.

CpoBomHoe MPOCTPAHCTBO MEX Y TOPLIOM HaHEM ¥ CTEHOM {1 rpaHNIei 660-
TPeBAEMOTO y4acTKa) OOLYHO Konebrercd ot 1 mo 2 m.

Boodausie unippaxpacne nanesu Rover 2@

Bvicoma nodeecxu nanenu

SIBnseTcsi ocHOBHBIM (aKTOpOM, BIMSIOIIMM Ha a3 dexTMBHOCTL paboThl MaHe-
Jeif. ECTeCTBEHHO, BBICOTA YCTAHOBKHM JOJDKHA OBITh KAaK MOXHO MEHbLIE, To-
CKOJIbKY KOIMYECTBO TEILIA, IIPHXOMAINEECS Ha KBAJPaTHBIA METD TI0NA, YBENHYM-
Ba€TCA 0OparHO MPONOPUHOHAIBHO KBAAPATY BHICOTHI noapeckd. Kpome Ttoro,
YMCHBIUIACTCS TOTIOLECHUE Telljla MUKPOYACTHLIAMM NMbLUTH, HAXOMALMMUCS B BO3-~
Ityxe TIOX ITaHeshbio.

OnHako CIMIIKOM HM3KOE PACTIONIOXEHHME MAHENEH BHI3LIBAET OLUYILEHHE JHC-
KoMopra smozeit ¥ MHOLIA MPUBOIUT K HENONYCTHMOM TeMIepaType TIOBEPXHOCTH
TIPEAMETOB, HAXONALIMXCSA B 30HE MaHenH. Ocoboe BHUMaHUE ClEIyeT YIEIATh 060-
TPEBY CKIalloB TOBapoOB, YyBCTBUTENLHBIX K TeMIepatype (riapdioMepus, TIPOAYKTH U
T.1.), JUISi KOTOPBIX OBBIYHO HE JIOTYCKAETCH Harpes Bbiie 18°C. Tloatomy cyecTsy-
JOT OTpaHNYEHNA HA MUHMMAIBHYIO BBICOTY, BEJIMYHMHA KOTOPOH OMpeneNsercs: KOH-
CTPYKLIMeli TTaHe/IM ¥ CpelHed TeMrepaTypoif BoIb! (Tab. 4).

Tabmma. 4. PekomenayeMbie OrpaHueHUs Ha MHUHHMAaNbHYIO BBICOTY NOABECKH (B M)
uHdpakpacHoN BONSHON HaHenn

Cpegnsn Temneparypa DS2-03, DS206, DS2-12 DS3-03 DS3-06 DS3-12

Boam, °C DS2-09 DS3-09 .

60 300 310 320 320 330 330
70 3,10 320 330 320 330 340
80 3,20 3,30 3,40 330 3500 3,60
90 3,30 3,50 370 3,40 3,70 3,90
100 3,40 3,70 390 350 4,00 4,20
110 3,50 4,00 430 360 4,20 4,40
120 3,60 4,20 4,50 3,70 440 470

B roMemeHnax ¢ HU3KUMI TTOTONKAMHE HNpUXoanTCs paboTaTe Npu TeMuiepaType
Bozibl 50/60°C u mpuMeHEHNH HeGONbINX HaHenelt. Kpome 1010, naHe M pHXOmUT-
Cs1 PacCro/IaraTh HOCTATOMHO YacTo, YTo6H CMEXHbIe HAHENT «fiepeKphIBai» HOBEp-
XHOCTh 1071a. OBBIYHO TIPHHUMAETCS, "UTO AN MEXIY HaHENSMY AOHKEH GBITH He
Gorblite BHICOTH! YCTAHOBKY HaHen# (puc.-6). ’

Hcribiranys ¥ ApakTMKa TOKA3aId, YT0 PABHOMEPHOE PacipeseNiciue uITYyYae-
MOTO TeTla HajJ UEHTPATBHEIM YUaCTKOM 3HaHus (The 9 dMeKT OXTORICHHS OT CTeH
MOXHO TpH3HaTh PaBHEIM () IOCTHTaeTCsl; KOLAA PACCTOSHME MEXTY TIAHE/ISMH pas-
HO WIM MEHbLIE BBICOTH YPOBHS OT Nojia (puc. 6). -

Hanpumep, ecii maHesin  ycTaHaBBAIOTCS Ha BHIicoTe 4 M OT Ti0JIa, PacCTOSIHUE
MeXIy MaHE/sMH JIOJDKHO OBITh PABHO MM MEHBHIe 4 M 1151 HOYIeHUs 30H5I OIITH-
MaJIbHOroO ¢GorpeBa.

Tpn Temnieparype ropstaeit Bombt 70—90°C urdpakpacHsie nanenm Moneseil DS-06,
DS-09, DS-12 pexomeHtyeTcsl ycTaHARTHBATE Ha BICOTE 59 M. Ipwm ycranoske Moneneit
DS-09 u DS-12 na Gonbimix BHCOTAX PEKOMEHIYETCS TIPHMEHSITH TICPEIPETyIO BOLY.

C npyro#t CTOpOHbL, TIpH YBEIHYEHNUN BHICOTH NOZBECKH YMEHBIIACTCS adupex-
TUBHOCTH TIAHEIH H TIPHXOJUTCA BEOTUTD KOPPEKTUDYIOHIHIt KOpOULHEHT Ha' Bemi-
YHHY U3j1y4aeMoil TernoTs (Tabi. 5).
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OCHOBbI XPAHEHA TOTJTINBA

Tlomewenun 013 Xpanenus monauea

B PacrniopstkeHuH 0 TONOYHBIX cucteMax 1995 r. u JIupekTuBe 0 KOTeIbHBIX chopMy-
JIMpOBaHb! obiIKe TpeOGOBaHHSA, PEITIAMEHTHPYIOLINE XPAHEHHE TOITUTHBA.

Ocobrre (crieimajibHbie) TOMELIEHUS U XpaHEHUSA TOIUIMBA, KOTOpPbIE MCIOJb-
3YIOTCSI TONMBKO JIIS onpellefIeHHBIX 1iefieil, TpeOyloTcs B TOM CJyuyae, eclid B 3MaHuH
WM TTOMELIEHUH JIOJLKHO XPaHUTBCH:

— TBEpIoe TOIUIMBO B KomuuecTse Gonee 15 G00 kT

— HedTenpoaykTe B 604ukax, obmit 06beM KOoTopbix 6onee 5000 ;

— CXILKEHHBIH T'a3 B CTAIIMOHAPHBIX WK NEPEABIKHEIX 6akax BecoM Gosee 14 xr.

Obsem xpanenusn

O6neM xpaHEeHHS TIpY 3TOM HE [IOJDKEH TIPEBBLIIATD:
— 100 000 1 HedTENMPOLYKTOB B KAXAOM TOMELICHNH;
— 6500 J1 CXIXEeHHOIO ra3a Ha OJHO XPaHHM/IHIIE CXIKEHHOTO Ta3a;
— 30 000 n cxXIXEeHHOTO rasa Ha O/[HO 3JiaHue.

Obfwue mpe6osanua K nOMeWeHUAM, NPEOHAHAYECHHbBIM 01 XPaHeHus
monauea

K nomerueHNsIM, IpeiHasHAYEHHBIM U1 XpaHEHUs TOIUIUBA, TPEIbABIISIOTCS CIeTy-
JOLIUE TPEOOBAHMS:

— CTEHBI, TIOTOJIKM M OTOPHI JOJKHBI OBITh OTHECTOMKHMMHU W COCTOSITb U3 HETO-
PIOYHX CTPOMTEITEHBIX MaTepHasIoB (Ha CTEHY MEXOY IOMEIIEHHEM KOTEIbHOM U To-
MEIICHHEM JUTSI XpaHEHHs TOIUIMBA 3T0 TpeboBaHWe HE pacHpOCTpaHseTCsi);

— yepe3 MEePEKPHITUS M CTEHBI HEJTB3si IIPOKJIAABBATE Kakue-1moo TpyOonpoBo-
Ibl, 33 MCKJIIOYEHMEM CIY4aeB, KOIfa IMOCIenHue HEOOXOMUME! I 9KCIUIyaTalHHu
YCTAHOBOK HJTH SIBJISIFOTCS OTOTIMTETBHBIMU HITH KaHATH3aI[HOHHBIMH TPYOOTpOBOIa-
MH WIH TPyOOTIPOBONAMU ISl BOJIBI;

— IBepU HOJEKHBI OBITh OrHe3aJepXUBAIOIIMMH U CAMO33KPBIBAIOILIMMHCS;

— TIOMELIEHNE JOLKHO ObITh 0603HAYEHO COOTBETCTBYIOLLUM OOPE30M.

Jlonoanumeasnvie mpebo6anus 041 HUoKo20 Moniuea

K moMemeHusIM, NpenHa3HAaYeHHBIM UTs XpaHdeHUsS XUJIKOTO TOIUIMBA, MPEIbSiBIIsi-
JOTCSL IOTIOJTHUTEIIEHBIE TpeGoBaHuA:

— TIOMeIleHHE JOLKHO BEHTHIIHPOBATLCA M UMETh IEHHbIA OrHETYIUHUTEND;

— BCTPOEHHEBIE B TTOJTy CTOYHBIE OTBEPCTUS JODKHEE OBITH 00OPYIIOBAHEI 3aABHX-
KO¥t Jiis1 MCKJTIOUEHHUS MOCTYIUICHUS HedTeNPOLYKTOB HJIH YCTPOIMCTBOM LIS cernapa-
1M JIETKUX XUIKOCTCH.

Jlonoanumeasnvie mpebosanus 04 cocuxNceHno20 2a3a

K noMeruenusiM, npeaHa3HAYCHHBIM JUTS XPaHEHHNS CKIKEHHOTO Ta3a, TAKKe MPeIbIB-
JISFOTCSL IOTIONTHUTENBHEBIE TPEeOOBAaHMA:

— TIOMELIEHWE JIO/DKHO MMETh €CTECTBEHHYIO BEHTIITIHIO Yepe3 XBa BBIXOMSIINX
HAPYXY OTBEPCTHSl, IUIOLIALb KaXIOro M3 KOTOPBIX cocTapnseT 1% Ioiianm mona;

Traea 7. Ocroev: xparenus monausa | @

— NOMEINEHHE He JODKHO MMETh HMKAKMX BEeHTHISIUMOHHBIX OTBEPCTHIi, Bemy-
LIKUX B JpyTHe MOMELIEHN, 33 UCKIIIOUYeHHEM JBepeii, a TAKKE KAHANOB WM LLAaxT;

— comtacHo TFR 1996 (TexHuueckue npaBuiia MOHTaXa 00OPYIOBAHMS HA CXHU-
JKEHHOM Ta3e), IIBEPH HOKHEI MMETh BBIXOJ HEIIOCPENCTBEHHO HAapyXy;

— MOJI HE JOJDKEH HAXOOWTHCA HIKE YPOBHS 36MIIH;

— TOJI JODKEH UMETh 3alUillEHHBIE CIMBHEBIE OTBEPCTHS.

Xpanenue moniuea 8 HecneyuaAUUPOGAHHDIX NOMEUECHUAX

KpoMe crnienmaibHBIX NoMenieH i, TTpeHAa3HAYeHHBIX NI XpaHeHHsT TOIUIMBA, Xpa-
HEHHE paspeliaeTcy:

a) e Kkeapmupax:

— He¢TeNPONYKTOB MM JM3eJIbHOIO TOIUMBA B ofHOM Gake o6neMom o 100 n
WM KaHHUCTpax obummM obbeMom o 40 i

— CXMXXEHHOTIO rasa B 6ake BecoM A0 14 KT B cjIyyae, eciid r[oJjl HAXOMUTCH BHIIE
YPOBHSI 3€MJIH;

0) 6He Keéapmup 6 Opyzux HOMEWEHUSX:

— Ha ofHO 3maaue W nomerierue or 1000 no 5000 51 HedTENPOXYKTOB HIK
JU3EJIHOTO TOIUIMBA TONBKO B TOM C/IyYae, €ClIM MOMELIEHE COOTBETCTBYET YCIOBU-
am PacnopspkeHHS O TOHOYHBIX CHCTEMax MOIMHOCTRIO Gomee 50 kBt (cMm. pasmen
6.2.2). Ecimu xpaneHue NMpousBoauTesi B 6aKax U3 MCKYCCTBEHHBIX MaTepUaloB, IpH-
MEHSIOTCS TPEOOBAaHUS K MOMENIEHHSAM, NMPEIHA3HAYEHHBIM I XpaHEHHs TOYLIHBA;

= CTOYHBIC OTBEPCTHS B MOy JOJKHBI ObITH 000PYIOBAHBI 3aIBYXKOM IS 3aK-
PBEITHST BO3MOXHOTO TOCTYIUJIEHHST HeTenpOIXyKTOB WM YCTPOIICTBOM VIS cernapa-
1IMY JIEFKUX XWAKOCTEH.

Tonxu u yucmepuot 0o 5000 2 6 00Hom nomewernuu

Ecnu B Ha3BaHHBIX B MyHKTe 6 MOMENIEHUSX YCTAHOBICHO TONOYHOES OOOpYHOBaHHE,
TO OHO JIOJZKHO yCTaHABIUBATHCH Ha ONPEHEIEHHOM PACCTOSTHMM OT BaHHOM I CTO-
Ka He()TenpoxyKToB. Ecimy HET 3aLMTHl OT U3TYYEHHS, TO MUHHMAJILHOE PACCTOSHIE
OT TONKM J0 6aKa ¢ TOIUTMBOM IOJCKHO COCTABJATHL 1 M.

Ilpednucanus o pesepsyapax 0aa nepmenpodyxmoe
Opzanbl MyHURUNAAOHO20 IKOAOZUMECKO20 KOHMPOAA COCIMOARUA 60001

OCHOBHBIMH TpebOBaHMAMH K KOHCTPYKIIHSAM DPE3EpBYapoB s HedTerpOLyKTOB,
HCITOJIb3YEMBIX B CUCTEMaX OTOIUIEHMS, SIBISTIOTCS TpeGOBaHUA 3aKOHA O peryJivpoBa-
HMM BOJHOTO pexuMa, a Takke JIMpekTuBbl 0 KOHCTPYKLIMH W 3KCIUTyaTalliH pesep-
BYapoOB JUIA HedTeNpOayKTOB, HCIIOIB3YEMBIX B CHCTeMax oToruieHus. OnHoBpeMeH-
HO CIIEIyeT YYUTHIBATh COOTBETCTBYIOILHE CTPOUTE/IEHBIE PACTIOPSDKEHMS: TeXHHYecKe
MpaBHJia MO TOPIOYUM XUAKOCTSIM, [lpenmucanie o Toprounx xuakocrax, [pennuca-
HHe 00 OOpailleHHH C BElIECTBAMM, KOTOpPHIE MOTYT HaHECTH BpEl BOIE, a TAKXKe
TpeGOBaHUsT MECTHBIX OPTraHOB BIACTH. TaK KaK NpH YCTAHOBKE TOIOYHBIX YCTPOICTB,
HCTIONB3YIOLMX HeTerponyKThl, HEOOXOHUMO cobmopath JIMpeKTHBL BOIHOTO 3a-
KOHOIATENILCTBA, HaripuMep [Ipenmnucanue o 3allUTHBIX 30HAX, TO HTH TOMOYHEIE yC~
TPOMCTBA HEOOXOMHMMO IPEIBABUTL OpraHaM MYHUIIMIIAJIBHOIO 3KOJIOrMYecKoro
KOHTPOJIS Y IOJIy4UTh MX oloGpeHue.

PesepByaphl s HETEPOAYKTOB TAaKXKE TPEOYIOT MOATBEPXACHHS O BHINOIHE-
HHHU BOIHOTO 3aKOHONATENARCTBA WITM MOJYYEeHHUs NOIYCKa K SKCIUTyaTAllMH JaHHOK
KOHCTPYKIIMH B COOTBETCTBHH C 3aKOHOM O PeryIMpOBaHUM BOIHOTO PEXHMA.

BcrpauBaHue, YCTAHOBKA, TOJIEPXAaHHE B UCIIPABHOM COCTOSHHH H OYHMCTKA
yCTpOMCTB IS XpaHEHUs, HANOJHEHWUs, MPOW3BOICTBA WIM MPONAXH XUMHYECKHX
BEIIECTB, KOTOPEIE MOTYT HAHECTH BPEI BOJE, B COOTBETCTBHH C 3aKOHOM O peryJsii-
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Bucota, m 4 6 7 8 9 10 12 16 18 20
Maxc.L,w 4 6 7 8 9 10 12 16 18 20

Puc. 6. MakcuMaibHOe paccTOsiHME MEXIY MaHesSIMH

Tabmana 5. TTonpaBoubiii Ko3hPULMEHT, YYUTHBAIOWHMIT M3MEHEHNE H3TyJaeMO#
TeIUIOTH OT BBICOTHI NOABECKH ITaHenn

Buicora, M 6 7 8 9 10 12 14 16 18 20

NMonpasounbii 1,00 09 08 092 09 08 082 079 0,76 0,75
xoagubHUHeHT

Beibop modeau

Orpenienys JUIMHY PajMaliMOHHBIX HaHesel, MOXHO BHOpATL TpebyeMyo Momeb,
3Hasl IPMBEACHHBIE BBIIC XApaKTePHCTHMKK 0a30BOlt CEKLMU ¥ YCIOBHS SKCIUIyarta-
LMI: TEMITEPATypy BO3NYXa, TEIUIONOTEPH 06OTPeBaeMOro yJacTKa, TEMIIEpaTypy BOXBI,
BBICOTY YCTAHOBKH.

Jnsg onpenenenus HeOoOXOMMMOH JUIMHBI MAHETH HEOGXOOMMO PasieiUTh ob1y10
TCIUIOBYIO TIPOM3BOIMTEIBHOCT Ha TEIUIONPOM3BOTHTENILHOCTD TIOTOHHOIG MeTpa Ga-
30BO# CEKLIMM € YIETOM ITONpaBOYHOTO xoaddumesTa,

PazpenuB obuiyio [UMHy naHed Ha MakKCHMaIBHYIO JUIMHY CEKIIHH, ONpeaeIsieM
KOJIMYECTBO TIAHENEH IUIs YCTAHOBKH.

Ha crenyromem stane  Teruionpou3BOMTEIEHOCTD MOTOHHOTO MeTpa TaHen
YMHOXaeTCsl Ha ofliee KOJHYECTBO METPOB ILIAHMPYEMOM YCTRHOBKH, W OJIyqyaeTcs
00111ad TEIUIONPOM3BOIMTEIBHOCTD HATPEBATEIBHBIX HaHe eH.

Ee cienyeT crnoxuth € TeIUIONPOH3BOIHTENBHOCTBIO KOJUIEKTOPOB (YMHOXHB
TEeILIOIPOU3BOANTENEHOCTh KAXIOH Mapel KOUIEKTOPOB Ha YIPENIIONAraeMoe Ko-
JUYECTBO PpANOB ycTaHOBKHM). CyMMa cocTapisier o6LIYI0 TeIUIONPOU3BOINTENb-
HOCTb YCTaHOBKM, KOTOpas HOMXHa Ha 100% IoOKpHIBaTh TEILUIONOTEPH B MOMe-
IIEHHH.

Boosnvie ungparxpacuvie nanwesu Rover 26 \l\)

fIpu nepsoii nposepke HeoOGxomUMO VAOCTOBEPHUTLCHA B TOM, YTO pacCIOsHUe
MEXIy ABYMS IIAHEISMU MEHbINE BBICOTHI YCTaHOBKHM. Ecim paccrosmme MEXIy HX
HCHTPaMH OPEBBILACT BHICOTY YCTAHOBKH, KOMMYECTBO NaHeNeH HOIDKHO GBITh yBe-
JIMICHO 3a CYeT MCTIONb30BaHUs. MHGPaKPACHOH MaHenH, KOTopas Mo TeILUIOBOMY
H3JIYyIEHUIO HAXOAUTCS B TaOJuIle HENOCPEACTBEHHO TOf BBIGPaHHOH MOIEINBIO, Ha-
npumep, DS2-12 smecro DS3-12, ¥ sbmonuuTs nepepacyer.

Buibop xonsexmopos

leppas u nocnemuas cexumu HHMPaKpPacHOl NMaHeNM OCHALIAIOTCS KOJIEKTOPAMU
NPAMOYTONEHOTO CEYEHUS, NPUBAPEHHBIMH K TOPLEM TPYOOIPOBOIOB, H UMEIOT 1IITy-
LEPBI IHaMeTPOM 3/8 miolitMa, npeBapUTesHO IOATOTORICHHEE TOM 3aryIyIHKA WK
C/IMBHBIC KPaHbl H BO3MYIUHEE BEeHTHIN.
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Puc. 7. CxeMbl nonxmoueHus: MHOPAKPACHBIX BOITHBIX TIaHesnei:
4 — € KOMIICHCAUROHHO# Jimrwmeidt, KosiekTop B;
6 — ¢ napHKMYA JIMHUAMA, KojekTop B;
6 — C MOCNEAOBATEIBHHIMY JIMHUAMH, KOJUTEeKTOp B;
2 — C KOMIIEHCALMOHHOM jimHueH, Kojuiektop D;
0 — € NOCIEAOBATEILHEIMA JIMHVAMH, KOJUTEKTOp;
e — ¢ Kojulektopamyr D + D
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pOBaHUH BOIHOTO PEXUMa MOTYT IMPOM3BOIMTHECS TOJBKO CITEIMATTLHBIM TeXHHUYEC-
KMM riepcoHasioM. K HeMy OTHOCSTCS CHEIMAIMCTH NPEATIPUSTHH, PacIiOjIaTraroInX
COOTBETCTBYIOIMMH npubopamMu ¥ o6opynoBaHHeM, a TAKKe TOITHOMOYMSIMH HAHO-
CHTh 3HAK KA4YECTBAa B COOTBETCTBHH CO CTPOUTEILHHM 3aKOHOIATETHCTBOM KT MME-
L€ JOTOBOP C OpraHM3alMeil 10 TeXHWYeCKOMY Haa30py.

PesepByapbt HOKHBL OBITE O0OPYIOBaHB! YCTPOMCTBAMY VIS TTONAYH Y yiaMeHUsA
BO3IyXa, KOTOPBlE OrPaHUYMBAIOT BOZHHKHOBEHHE ONACHOTO MOHIKEHHOTO WIH IO-
BBHINEHHOTO AaBIeHUd B pe3epByape. TakkKe J0JLKHO OBITh MPeayCMOTPEHO 000pyIo-
BaHMe I U3MEPEHHS YPOBHS XUIKOCTH. B KayecTBe IPOTUBOIIOXAPHON MEPHI IJIst
pe3epByapoB o6beMoM 6osiee 1000 J1 B HOCTYITHOM MeCTe JOJDKEH HAXOHWTHCS OTHETY-
muTens. PesepByap o6bemoM 6ostee 1000 J1 noimxeH BBOIUTHCH B SKCIUIYATALIO KOM-~
MeTEHTHBIM cneramicToMm (Tab. 7.1).

Tabama 7.1. CTpoUTenbHO-MPABOBLIE TPCOOBAHMA K 3[IaHHSIM M TMOMEINCHHSM,
B KOTOPBIX XpaHATCsl He(DTENPOAYKTHI, TIpeMHA3HAYECHHBIE /i OTOTUIEHHS

Heobxopumbie YcnoBus xpanexua HeditenpogyxtoB
ROXYMEHTH H
ycrpoiicTea
po 620 n — 6205000 n —  po 5000 n — or 5000 B KBapTHpax,
B ROABANAX B NOABanax B NOMEL{eHHAX po 100 000 n — MaKCHMYM
# NOMEL{EHHAX K NOMELEHUAX  KOTe/IbHbIX nometyexme B XaHuctpax 40 n,
ANA XPAHEHKA AR XpaHEHWS  WAM NOMEIREHHAX,  [UIN XPAHeHHs B CTAUHOHAPHBIX
Re yCTaHoBReHb  HedTenpopiykToB  peepByaapx
TONKH VI8 OTOMNeHKA 100 n
Paspewetme ww  po 300 n caobogro, or 300 no 1000 5~  Tpebyerca Tpebyetca He Tpebyetca
3asB/eHre Ha ofasatenHa noflava obAsaTenbha NopaHa paspelleHue Ha paspewense Ha
CTPOHTENBCTBO 3aABAEHHR 3asBNEHR, CTPOTENbCTBO CTPOMTENBCTEO
ot 1000 n — nony-
ueHie PaspelieHs
Cretbi W notonky  He Tpebyercs Tpebyerca Tpebyercs Tpebyerca He Tpebyerca
OFHECTOHKOFO
ucnonteris (90 M)
Beepu W Mok He Tpebyetcn Tpebyetcn pebyerca Tpebyercs He Tpebyerc
(30 mui)
CaMO3aKPLIBAIOLINECA
Banha gns cToka  @ns pesepsyapos  Tpefyerca Tpebyerca Tpebyerca He Tpebyerca
vedrenponykros,  Gonee 300 n (HedreHenpotmya-  (Hedprenenporkya- {HedreHenpotmya-  (HedbTeNpPORYKTHI
HeTeHenpoHuya-  Tpebyercs emas Kpacka, emMas Kpacka, eMas Kpacka, XPaHATCR TONBKO
€eMoe NOKPbITHE 3-cnofiroe 3-cnoiioe 3-cnokHoe 8 CNeLHaNM3MpOBaH-
NOKpbITHE) NOKPbITHE) NOKpbITHE) HbIX peaepsyapax)
Orxerywurens He Tpebyerca 6onee 620 n — Gonee 620 n — Tpebyerca He Tpebyercs
orHerywwtens 6 kr, orrerywwrens 6 kr,  mMuHMMyM 6 kr,
knacc A, B,C,D knaccA, B,C,D knacc A, B,C, D,
HHCTIO W PACTIONONE-
HHe = N0 COTNacoBa-
HUIO C NOXAPHOH
HHCTeKyMen
Tabmuka He Tpebyerca Tpebyercn Tpebyerca Tpebyercs He Tpebyerca
s XpakeHue
He(TENPORYKTORS
Inextpuueckoe ROMKHO Obith Tpebyerca pebyerca Tpebyerca BOMKHO BbiTh
OCBelleHHe 108 PyKOH NOA PyKOH
OkHO WM He tpebyerca Tpebyerc Tpebyerca Tpebyeren He Tpebyercs
BOIMOXHOCTb
BEHTHAALMK
ABaPHIAHDIH He tpebyercsa He Tpebyercs Tpebyerca He tpebyerca He Tpebyerca
BBIKIIOYATENb

Tabmuma 7.1 (okonyaHue)
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Heobxopumbie YcnoBun xpaHeHua HedrenpoykToB
ROKYMEHTbI W
ycrpoiicrea
po 620 n — 6205000 n —  po 5000 n — or 5000 B KBapTHpaXx,
B ROABANAX B nogBanax B NOMEUIEHKAX po 100 000 .5 — MaKCHMYM
Y MOMELEHHAX W NOMEILEHHAX  KOTE/IbHbIX WK noMelyeHKe B Kanmcrpax 40 n,
BN XpaHeHus /IS XPAHEHMA  WAK MOMeljeHHAX, /IR XPaHEeHHs B CTAUHOHAPHBIX
TRe yCTaHOB/GH  HehTenpomyKToB  pe3epByaapx
YONKK ANAL OTONNGHURA 100 n
Obopyposarive, ve Tpebyetca npu  Tpebyerc npu Tpebyerca Tpebyerca He tpebyerca
nepeKpbiBaiOiee  BXOAE Wepe3 BXOfie Hepes
nocTynnex1e noMeLyere noMeteHHe
He(hTENPORYKTOB  KOTENbHOH Wi KOTENBHOW MMM
rioMeLLienHe, rae nOMELLEHHE, THe
YCTBHOB/IEHA TOMKA YCTAHOBAEHA TONKa
Oraepcrve He Tpebyerca He Tpebyerca He Tpebyerca pebyerca e Tpebyercs
BJIR PACObiReHNs {MUHYMATBHBIA
neHbl 13 nuamerp 100 mw)
OFHETYLUHTENS
Boagyxosopst OrHECTOMKOro OrHECTOHKOrO OrHECTOHKOTO
B MOMEUIEHHH WCRONHEHHS, HCNOHEHNS, HCNONHEHYS,
KOTENbHOM MHHAMYM MAHHMYM MUHHMYM
HIH NPOXOAALLHe 90 MuH 90 MuH 90 mun
uepes Hero
Ucnonbaosatine LONYCTHMO AONYCTHMO HEROMYCTHMO HEROMYCTHMO [LONYCTHMO
NOMELLEHHS
BnR BpyTHX Lenei

Pacnopﬂalceuue O CHCUNCEHHOM 2d43e

PesepByaphl 10 IaBIeHMeEM JJist CKUXEHHOTO rasa cortacHo DIN 4780, sxirodas MX
TpyGOIIpOBOMEL, NONANA0T nox aeiicTBre TpebGoraHuit PacropsokeHis O pe3epByapax,
paboTAIOILMX MO JaBieHeM U TeXHUYeCKHX TIPABIIL TS CXMXEHHOTo rasa. Kowmre-
TEHTHBIMHM OPraHaMU Ui BEIAYM pa3peleHNs Ha SKCIUIyaTalliio TAKMX PE3epByapoB
ABJIIIOTCH MECTHBIE OpraHbl CTPOUTEIBLHOTO Ham3opa.

Eci pesepByap IS CKWXKEHHOTO rasa, paboTaouni mon jaBleHHEM, yCTaHaB-
JIABAETCH CHapyX¥ 3[aHWs, TO COTJiacHO PacropaxeHuIo O TONOYHBIX CHCTeMax He-
0BXOIUMO TPEYCMOTPETh 3alTHYIO 30HY (puc. 7.1).

awumnan 3ona

TpaHMIa 3aIUMTHOI 30HH IO/BKHa ORITH HaHeceHa Ha 3emie. OHa pacripoCTpaHAeTCs IS

— YCTAHOBJIEHHHIX Ha ITOBEPXHOCTH 3eMIIN Pe3epByapoB — BOKPYT MeCTa MpPHCO-
eIIHEHUS M CTEHOK pe3epByapa;

— pe3epByapoB, YCTAHOBJIEHHBIX MO, 3¢MIIEH, — BOKDYT MECTa NPHCOSHUHEHMS.

JIng ycTaHOBJIEHHBIX HA [IOBEPXHOCTH 3eMIIV WM TIOX 3eMJIeH pe3epBYapoB CXH-
XEHHOTO ra3a, corlacHo TeXHWUYeCKHM TpaBIIaM 10 CXMXKEHHOMY rasy or 1996 r.,
Ha PACCTOAHHM 3 M OT apMaTryphl HE JOJDKHO OBITh:

— OTKPHITHIX KaHAJIOB; .

— He3allHILECHHBIX OT MPOHUKHOBEHHS Tda3a BXOJIOB B KaHAJ,

— OTKPBITBIX HIAXT;

— OTBEPCTHI, BEAYIUHX B ITOMELUCHHSA, KOTOPHIE PacHoJaraloTCs HYDKE MOBEPX-
HOCTH 3eMIM (1IaxTa ToABana);

— BeHTWISILMOHHEIX OTBEPCTH s 3abopa BO3myxa.

IIpy npOBENEHNH CTPOUTENbHBIX MEPOHDPUATHIH, HallpHMED BO3BEICHUE CTEHBI,
3TO PacCTOSIHHE MOXeT OHTb YMEHBILEHO.
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Topsivast Boa niepeTekaeT B raHeN b C ONHOTO TOPLA KOJUIEKTOpa M BO3BpalliaeT-
¢q 00paTHO Yepe3 Topewt APYToro KOJUIEKTOPa: W3-3a HEGOJIBILOTO CeYeH s TPyOOoIpo-
Bolla CKOPOCTh Topsiyeil BOIb B TpyOax Bcerma OymeT IOCTaTOMHOIM.

s obnerdyeHys ycTaHOBKY WM B CJIy4ae, €C/Ii BOSHHKAET HEOBXOMMMOCTD yBe-
JMYUTH CKOPOCTh IBHXEHHS TEIUIOHOCHTENS, Y palUallMOHHbIX MaHesiell CyllecTByeT
BO3MOXHOCTb BXOZA M BbIXOIa BOHBI Yepe3 ofHMH M TOT Xe TOpeLl KOJUIeKTopa 61aro-
Iapsa MCIONb30BaHUIO IBYXTPYOHOro Kosuiekropa THia D. Dror Kosuekrop pasneneH
Ha JIBe MONOCTH [JIst TOTO, YTOOBI O0ECIIeYHTh JIOTOK TEILIOHOCUTENS B ONHOM MAHEH
B JIBYX HalipaBJeHMsAX W H30€XaTh NpoOeM TeIDIoBoro paciuupenust. MHdpakpacHrie
TIAHEJIM COCTOAT M3 CTAJIbHBIX IJJACTUH M TPYOOK, KOTOpEIE MOIYT PaciMpsThCs CBO-
6onHo 1 He3aBHCHMO. OTHAKO KOJUIEKTOP TAKOIO THUITA PEKOMEHIYETCs TOJNBKO UIS
YCTAHOBOK C M3MEHEHUEM TeMIepaTypsl Boisl He Gojee 20°C,

Ilpy Henone30BaHUM KoOJUteKTopa Tuna D monmaya ¥ OTBOI TEIUIOHOCUTENST MO-
IyYT NPOHU3BOJIMTHCA C ONHOM CTOPOHBI 3MaHHS, YTO YMEHBIIAET KOTNYECTBO HONBOISI-
VX TpyO U KpervieHMit.

Cxema pacnonoxwcenus nawenei

Cxema pacriofioxeHusl HaHeNleH [OJDKHA MHHMMM3HPOBATh KOJMYECTBO MOTAIOIIMX
TPYO III CHUXEHHUsI CTOMMOCTH MOHTaXa U 0GecriedMBaTh paBHOMEPHBIH 0GOTIpEB
nomelenns. Kpome toro, 1omkHa GHITE NPEAYCMOTPEHa BO3MOXHOCTD 6aJIaHCUPOB-
KU CHCTEMBI, KOIJa B KXy HaHedb Nonaercsd HeoOXommMoe KOIMYeCTBO BOAbL. DTo
IOCTUTAETCA MK CXEMOM IBIDKEHUS TEIUIOHOCHTEIS, HIIM YCTAHOBKOM CIIELIMATIBHBIX
aBTOMATUYECKHX OanaHCHUPOBOYHBIX KJIATTAHOB Hepeil ITAHESIMU.

Ha puc. 7 nokasaHbl BO3MOXHBIEC CXeMBI TIOOKJHOYEHMS ¢ PasIMYHBIMU KOJUICK-
TOpamMM — oouHapHBM (TN B) H capoennbM (tuir D).

PexoMeHTyeTCs MCIIONB30BaTh CXeMY ¢ KOMITEHCAIIMOHHOI TpeThel Tpyboii, Korna
uMeerca Gonee 5 MUHUI (MM Napel TMHUEA ¢ KOJUIEKTOpoM Tuia B, neppast M3 KoTo-
PBIX SBISICTCA MOAAIOINEH, a BTopas — oBpaTHOIf) Wi Nydllei cOalaHCHpOBaHHOCTH
YCTaHOBKH U GoNee PaBHOMEPHOTO pacripene/ieHys MaleHHsI TABTeHUN).
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Prc. 8. CrocoGr1 kpervieHns naHenei

Bodsnwe unghpaxpacnwe naneau Rover Q

Ilpu Wcronk3oBaHmK MaHene#, OCHAIEHHBIX KOJUIEKTOpOM B, nepsas nonato-
1asl naHe b NOJDKHA PACITONATaThCH B YACTH 3MaHMS ¢ HAMGOIBIIUMH TEIUIONIOTEPS-
MM (CeBepHasi CTOPOHa, BO/M3H IBepeit u T.1.).

Kpemnenue naneneii o6nuo HpOM3BOANTCS K Kapkacy 3naHus. IIpy sTtoM He-
OOXOMMO IIPOBEPUTE CIIOCOBHOCTD CTPOUTETBHOM KOHCTPYKIIUM HECTH IONOIHH-~
TeJIbHYI0 Harpysky. IlomBecka momxHa OCYILECTBASTLCH Yyepe3 Kaxibsle 2 M IJIHHEBL
TIAHCJIH € IIOMOLUBIO LeTieH, PacTsiXeK, TPOCOB WM imrmieK. CaMy HaHeny MOFyT
KPETIUTECSL B TOPH3OHTAIBHOM, HAKJIOHHOM M [aXe BEPTUKATBHOM MONOXEHUH
(puc. 8).

OGs3arebHO HEOOGXOMMMO YYHTHIBATD TEPMHYECKOE paclIMpeHHE TPYOOK HH-
(bpakpacHbIx naHene# u NIpefAycMaTpuBaTh KOMIICHCATOPH WIH THOKMe coemmHe-
HHS HeoOXOmMMOM IIHHBI OKOJIO KOJUIEKTOPOB. YYMTHIBAas pasMephl IIOMELICHUIA,
B KOTOPHIX YCTaHABAWBAIOTCH HaHe M, BeAHYMHA TEMIIEPATYPHOTO PACIUUPEHUS
MOXET HOCTHIaTh NeCATKH WM AaXe COTHH MHIUTAMETPOB {pHC. 9). Heobxonumo
TakXe NONHOCTHIO MPeNOTBPaTHTD Nepefady YCWIMii Ha NaHeIy or paciMpeHHs

TIona1onlero TpybonpoBosa, KOTopoe MOXeT HApPYUINTEL YCTAHOBKY HHOpaKpacHO
TIaHEesH.

Dnuna nateneii, M
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3HaNeHUR IMHEIHOTO DacLLIMPeHHR, MM
Puc. 9. 3nauenus mHeHHOTO pacumpenys naneei

CGopka naHenei ABIAETCS APOCTOi TIpOLIEAYPO#i, He Tpebylolueit npuMeHeHus
KpPEIEXa, i MOXET NPOM3BOINTHCA IGO0 Ha 10Ny, IGO0 HEITOCPEICTBEHHO HA MecTe
YCTAHOBKHY.

Mexzy coboit naHenrn coemMHAIOTCH NalKoi (puc. 10a). MecTa maek 3aKpeIBa-
IOTCSl CTHIKOBOYHBIMU Hakiankamu (puc. 106). Ha sepxHioio THOBEPXHOCTh YIAHETH
YKiIanesaercst ciod terviousonsuuu (puc. 106), no KpasiM KOTOPOTrO MOHTHUpPYeETCs
KpaeBad 1iaHka (puc. 102).

Ha 3aBepuratoniieM srane c60pKu C10¥ TEIUIOHU30/SIIIMH C KpaeBo¥ IUTaHKOM BCTaB-

JIAETCH B MaHeNb U QUKCUPYeTCs CTATHBAIOWIEH peiikoit (puc. 100). Tanens rotora
YCTaHOBKe Ha cBoe MecTo (puc. 10e).

o —
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Cnocob Hasemubii Nopsemubiis
YCTaHOBKM
pesepsyapa
3abop rasa XKuaxas ¢asa Tonbxo razcobpasHas XKuaxas unm

dasa razoobpassas ¢asa
OGvem po 5000 n Gonee B0 5000 n Gonee po10000n  Gonee
pesepeyapa 5000 n 5000 n 10000 n
Papwyc R 5M 10m 3m 5m 3m 5m
Paamep G 25m 5m 15m 25m - -

3awmTHan 30Ha 47K pesepeyapa, YCTAHOBNEHHOTO HA 3emne

3awutHas 3oHa mgi pesepeyapa, yCTaHOBJI%HHOI‘O nog, 3emneit

e

Prc. 7.1. 3anmurHeie 30HH COIMAcHO PacmiopsskeHHI0 O TOMOYHBIX CHCTEMaX

PesepByapel Wit CKIDKEHHOTO Taza AODKHBI OBITH 3aIHIIEHBI OT BO3MOXHEIX
CIyyaeB foXapa, KOTOPhle MOTYT BOZHMKHYTH B MECTE YCTAHOBKHM pe3epByapa. 3alii-
Ta MOXeT OuITh obecreyeHa ¢ MOMOLIBIO COOPYXEHHS COOTBETCTBYIOLUEHN 3alMTHOMN
CTeHBI ¢ OTHECTOMKOCTRIO 90 MHUHYT.

OnacHocTh MoXapa MOXHO HE PaCCMAaTpHBATh, €CJTH CTEHB! 3aHus, obpalieH-
HBIE K YCTAHOBJIEHHOMY HAa 3eMJ€ pe3epByapy, YIORIETBOPSAIOT TpeOOBaHMIM Ha 3a-
LIMTHBIE CTEHBl. Takke B 30He FOpPH30HTAIBHOM MPOEKINY pe3epByapa Ha CTEHY 31a-
HUS I0 3 M BbIllle BepxHel TOYKH pe3epByapa Ha CTeHe He NOJDKHO OBITh HUKAKMX
OTBEPCTHIL M HYDKHUI Kpail OTBEpCTHIl NODXeH HAXOOUTHCS Ha paccTostHMM 1 M cGo-
Ky OT IUIOLUaIH TIPOEKIIMH HaJ BEpXHEH TOYKOM peszepByapa (puc. 7.2).

Ecim pesepByap pacrioyiaraercst Ha pacCTossHuM GoJiee 3 M OT CTeHHI, To TpeboBa-
HH31 K PACIIOJIOKEHHUIO OTBEPCTHIA HE MPEXbIBIASIOTCS.

Thaea 7. Ochosei Xparenus moniueq |3\\Z>>
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Pac. 7.2. TTpuHHUnadbHasg cxeMa MPOEKUHOHHON mlomwaaM; TpebosaHus K
HApYXHOU CTEeHe 3[AaHM:
a — UpH yCTaHOBKe pe3epByapa HapajuleSibHO CTEHE 3NaHUs;
6 ~ Tp¥ YCTaHOBKE pesepByapa IEepIICHIMKYIISIPHO CTeHe 31aHus

Bce pesepByaphl IUIst CKIKEHHOTO Ia3a AOJDKHB 6bITh 000pyNOBaHbI Mpenoxpa-
HUTENbHLIM KIanaHoM. I1pu CTpaBiMBaHMM JODKHO ObITh obecrieyeHo GesomacHoe
OTBefieHue Ta3a. Eci pesepByap YCTAHOBJIEH B MOMELIECHWH, TO BO3AYXOBOX U CTpaB-
TUBAHUA T23a JOJKeH GEITh BHIBEIEH HapyXy M VIMETH TAKyl0 KOHCTPYKIIMIO, YTOObI
obeciiedriTh Ge3oracHoe OTBEIEHHE ra3za, T.e. B HAlPaBJIEHUU BO3MOXHOIO CTPaBJIH-
BaHMA rasa He NOJDKHO GBITH FOpIOYMX MAaTEPHAIOB WK BeHTHISIIHOHHBIX OTBEPCTHH,
BeAYHIMX B XXWIble MOMEIIEHWs.
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TPYBOMNPOBOObI, APMATYPA
N LUMPKYJTAUMOHHBIE HACOCHI

8.1. Marepman Tpy6onpoBoaoB; TpyOHbie COefMHEeHUs

Ha Matepuanst 0j1st TpyOONpPOBONOB He NMpPETbsBISIIOTCS HUKAKUE TOBBILIEHHbIE Tpe-
GoBaHMA 110 BHYTPeHHe# KOPPO3HOHHOM CTONKOCTH.

Mozym npumenamoca moavko mpyGei, HQ KOMOPYIX HAHECEH COOMBEMCMBYIOWUI
3HaK ucneimanuil, cozracto DIN,

OGEIYHO TIPUMEHSIIOT:

Cmaavhbie mpy6oi:

— Tpy6sl cTanbHble Npenmsvonasie 1o DIN 2391/93/94 (GecuiosHble, CBApHLIE,
CBapHLIE KaTUOpOBaHHEIE);

— TpyOh! cTajibHBEIE ¢ pe3bboit cpenHeTsokesie M Tsoxenbie 1o DIN 2440/41;

= TpyOBI cTasbHBIE OeciiopHbie 10 DIN 2448;

— TpyOH! cTasbHble cBapHBe o DIN 2458.

Tpy6er meonbie, GecHIOBHBIE TSHYTHIE IS BOJO- M rasonposonos no DIN 1786.

Tpybur u3z uckyccmeernnvix mamepuaioe:

— noymeaawiopnn (I1BX); .

— normaTen (I19);

— norunporied (I111);

— monubyran (I1b).

CoenuneHus crajbHBIX TPYO HOJDKHBI GHITH CBADHBIMY (32 MCKIIIOYEHHEM OLIUH-
KOBaHHBIX Tpy0), HPeCCOBaHHBIMH WV PE3bOOBLIMHU, TIPH ITOM CBapKa ABJISETCS [Ipef-
TTOYTUTEIIHHOM.

Menusie Tpybn1 coenuHsioTcs naiikoit. Ecii Ha coefuHeHMsa He yCTaHABITHBAET-
cs1 0cobBIX TPEOOBaHHH 110 TTIOBOJY TIOBBIIEHHOMN TEPMHYECKOM HATPY3KH — He Goree
100°C, — 10 HOCTaTOYHO MIPUMEHEHUS MaiiKi MATKHM TIpUIToeM. i TepMHUYecKiie
Harpysku 6onee 100°C, To nomkHa NPHMEHATLCS TBepAad naika.

HUckyccTBeHHble MaTepHalIbl B 3aBUCHMOCTH OT BHJIA MaTepHalia CKJIEHBAIOT, CBapH-
BAlOT W COSOUHSIOT APYT € [PYrOM € TIOMOHIBIO 3AXKHMHBIX Pe3b0OBBIX COEOIUHEHU.

Henponuuaemocme 0aa Kuciopoda

Ilpyn npyMeHeHHH MCKYCCTBEHHBIX MATEPHANIOB ciefyeT obpallarh BHUMaHue Ha TO,
YTOGBL 3TH H31eIMs ObUIM HENPOHMIIREMBE JUISt KMCJIOPOIA, T.e. KUCTIOPOH He IOLKEH
MPOHKKATh B CPENY TEIUIOHOCHTEJA.

8.2. MNpoknanka Tpy6onpoBoaoB

Tpybonposods: HeoOX0O0UMO NPOKAAOIEAMb NAPANLIEIBHO CIMEHAM UAU NEPEKPbIMUSM.

Ipy npoxnanke TpyGONMpPoBOAOB CBOGOMHO BIONL CTEHBI MCIIONB3YIOT CPEACTBa
KpEIUeHUs! CO 3BYKOM3OJISIIHOHHOM 3al[ATOI.

8.2. Ilpoxaadka mpybonposodos | @

PaccTosiHne MeXAy OmopaMy 3aBHCHT OT Matepyaia W pa3sMepoB TpyOOHpOBO-
noB. [Ipy 3TOM paccTosiHie MeXOy OImopaMyi MOXHO BHIOMpPAThb IO CHELUANBHBIM
TabMnaM WIM OPHEHTHPOBOYHO PacCYUTHIBATH, HalpPHUMeEp:

cmaavtbie mpy6onpoeoosi:

1=035..0,5-d" [m] 8.1)

Hap

Meonble mpy6onpoeodbi:

1=03-d'" [m] (8.2)

Bap

[Ipy nrpoksiazike TpyGOMPOBOIOB Yepe3 CTeHY HeOOXOIHMO TIPENyCMaTPHBATE 3BY-~
KOU3OJBILMIO.

Eciy TpyGonpoBonsl NPOKJIAABBAIOT B CTEHaX WIM IMOJIy, TO He AOIKHO ObITh
KOHTaKTa MEXIY HUMH M CTPOMTEALHBIM MaTEPHAIOM.

[Tpoknanka TPyGOMpoBONOB B TONY TPOM3BOAUTCS, KaK MpPaBIJIo, Ha HEOTHENaH-
HOM IEpeKPBITHH TOJIA TTOA CHOeM 3BYKOM3O0JIAIINY IUIS TIONABIEHHS IAroBoro NiyMa
(puc. 8.1). B coorsercteuun ¢ DIN 18560 (T1ons! GeciioBHEIe) TPyOOIPOBOIEL, IPOJIO-
XEHHBIE HAa HECYIIEM OCHOBAHHH, JOJIKHHI OBITH 3aKkpeIUieHbl. C MOMOINBIO BBIPAB-
HMBaHHs HEOGXOIMMO CHOBA €O31aTh TUTOCKYIO TIOBEPXHOCTh, KoTopas 3adwxcupyer
CJI0¥ M30IUHMK (MUHAMYM IS TIOJ@BJIEHUs] 1HaroBoro myma). TomuuHa KOHCTPYK-
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Pnc. 8.1. ITpuMep nipoknaaku TpyGomposoros B nony [8.1]:
1 — ToAOCca M30JAIMM Ho Kparo (roppupoBaHHBI KAPTOH);
2 — 45 MM — aHTVAPUTOROE TIOKPHITHE;
3 — 0,2 MM — TIOAM3TIWICHOBAS TUICHKA;
4 — Xene300eToH;
5—20/15 MM — u3onguponsas 1wra GecuropHoroniona G + H73 T,
6 — 30 MM — mrormcTHpososas nieHa PS 20 SE;
7 — 30 MM — HachHIHON Marepuan — IIEpJUT;
8 — Tpybonpoponel Viegatherm ¢ sawmtHo# TpyGoit D, = 21 Mm;
9 — péuBaeMas ckoba mis dukcanmu TpyGonposoja (HeiIOH)
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Pac. 10. TTponece cGopku MHppakpacHOi NaHeH:
a — maiika TpyOoK IaHeeil;
6 — YCTAHOBKA CTBIKOBOYHOH HAK/IAIKW,
€ — YKJIaZIKa TeIUIOM30 1AM,
& — YCTaHOBKA KpPaeBOM# ILTaHKM;
0 — YCTaHOBKA TEIUIOM3OJISLMN M CTATMBAIONIEH DKM B TIAHEh;
€ — IaHenb B cbope

Ynpasaenue ungppaxpacnvimu naneasmu

CucTeMa KOHTPOJI HH(MPAKPaCHBIX MaHeNeH TOKHA:

— YMEHBUIATH JI0 MUHMMYMA Pa3HOCTH TEMITEparyp B 3MaHUM,

— TapaHTHPOBaTh, YTOOHI TeMIlepaTypa B MOMeINeHHH He Obla MpeBbIleHa.

brarogapsa 6orbpiioit THOKOCTH CHCTEMBI ¢ MH(PAKPAaCHBIMH TAHETAMM CO3IAeT-
€ BO3MOXHOCTE HEMEIUICHHOM KOMITEHCALMM TEMITEPATYPRE IpH JII0BOM, Jaxe MHU-
HUMAJTEHOM M3MEHEHUM YCJIOBHMIH BHYTDU WJIHM CHapyXH 31aHWs, 0becre nBasi IpoeKT-
HBIE KJINMATHYECKUE YCAOBHS TIPU CYILECTBEHHOW 3KOHOMMH INE€KTPOIHEPrHH.

OcoGoe BHMMaHMe cremyeT obpaiars Ha BEIOOD CMECHTETBHOTO KnamnaHa, obciy-
XHUBAIOUIETO WH(PAKPACHBIE IAHENH, M CKOPOCTb W3MEHEHHS TeMIIEPaTyphl BOIbl B
CHCTEME UL TOTO, YTOOBI M30eXaTh NpobiieM BCIEICTBHE PA3HOTO TEIUIOBOTO PAaCIIii-
peHMA TpyOOIIPOBONOB M NaHeJ el TPH BKIIIOYEHMH CHCTEMBI B XOJOXHOM COCTOSTHUM.

IoBpllieHNe TeMnepaTyphl BOIH HA BHIXOZE MaHETH 10 45°C MOXET BbINOJ-
HATBCS 6e3 Kakux-mu6o orpanmyeHuit. JJanbHeiiinee yBenuueHue TeMIIEPaTyphl BOIbI
B muarnasoHe ot 45 10 85°C MOIDKHO BRINOAHSATECSA IUIaBHO. [T naHeseii, OCHaIIeH-
HBIX OZHOTPYOHBIM KOJUIEKTOPOM THIa B, yBelmMYeHWe TeMHepaTyphl HE HOJDKHO
npesbitiath 10°C 3a Kaxapie 3 MUHYTHI, a I NAHENER ¢ IBYXTPYGHBIM KOJUTEKTO-
poMm mhna D — ne Gosnee 10°C 3a kaxupie 4 MUHYTEL

He pexoMenzyercsa oTKIIONAT CHCTEMY MH(PAKPacHOIO 0GOrpeBa Ha HOYbL KUTH
BBIXOIHBIE THH, a CJICAYET OCTaBIATH CUCTEMy B pabodeM pexuMe ¢ YCTAHOBKOM Tep-
MOCTaTa Ha MUHUMAIBHYIO TeMIIepaTypy.

CyliecTByeT HECKONBKO THIIOB CHCTEM YTIPABJICHHSI.
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Bodsnvie undhpaxpacrvie naneau Rover @

basosan cucmema ynpaesenus

Ob6ecneunBaeT TOIBKO PETYJIHPOBAHNE TEMITEPATYPHI HOMEINEHHS M3MEHEHHEM KOJIHU~
YECTBA TOpAYEH BOJBI, NMOAMENIHBAEMOM OT KOHTypa Ooillepa X KOHTYpY wuH(ppa-
KPaCHEIX TTaHeNeH,

Kontposiep paGoraer ¢ ogHuM Wn HeCKOTHKIMU JUCTAHLIMOHHBIMH JTaTYUKA-
MU TEMITEPATYPEI B 3aBHCHMOCTH OT pa3MepoB oBorpesaeMoro TioMerens. Heckomsko
JIAaTYMKOB B pasHBIX TOYKAX NOMELEHNS HCITOIB3YIOTCA IS pacydeTa CpenHero 3Haye-
HHUSI TEMIEPATYDHL.

OTKIOHEHHE 3aMEPEHHOTO HATYHMKAMH 3HAYCHUS TEMIIEPATYPH OT 3aJaHHOrO
SHAYCHUsT HMCTIONB3YeTCS! KOHTPOJUIEPOM IUIS YHPABACHNS TPEXXOHMOBBIM CMECHUTETh-
HBIM KJIaTTaHOM.

B 6a3opoit cucteme koHTpOILIEp HE ynpasisieT paboroil Goitnepa.
Cucmema ynpaesenus c¢ Konmponem boinepa

Obecneyngaer peryIupoBaHue TEMIEPATYPH TOMEIICHHST H3MEHEHUEM TEMIIEPATYPHL
ropsiyeil BOfbl, HUPKYIHPYIOIEH B KOHTYpe -WH(paKpaCcHbIX INaHes e, a TaKKe yi-
pasineHye paboToil Goitnepa myreM ero BRIIOSCHIS /BRI KJHOYCHHAS,

Haznayenue cucreMsl koHTpOIS — VIIPAB/IATE TEMITEPATYPOI TIOMEILEHHS.

B noMeureHUH yCTaHABIMBAETCH NATIMK C DYYHBIM WIM aBTOMATHYECKHUM YCT-
POHCTBOM YIIpaBNEHUS U KAMOPOBKU. MOXHO U3MEHATH TeMIIEPaTyPHYIO YCTABKY,
3a0aHHYIO Ha KOHTPOJLIEpe, & Takxke BPYYHYIO aKTHBHPOBATL 1IporpaMmy TailimMepa.

Kouryp Goitiepa n xonTy UHOPAKPaCHBIX [IaHeeH COSAUHAETCS Yepes pasze-
JIMTENBHBIA TeTNIOOOMEHHUK:

Tpebyemoe 3HaueHme TEMIIEPATYPE! BOIK B KOHTYpDE MOXET BapbHPOBATECS B
3aBMCHMOCTH OT TEMTIEPATYPH! HApyXHOTO BO3{lyXa; 3aMEPAEMOil HAPYXHBIM HATIH-
KOM C HCIOJIB30BAHHEM TIPOrPaMMbl KOMIIEHCAITMH, BhIGHpaloleit Haubosee momxo-
IUTIIYIO KPUMBYIO B 3aBUCHMOCTH OT (DakTHYECKMX YCHOBMIL.

B xoHTpostep MOXer GBITH 3arpyxena HHeBHas/HepenbHas/romoBas pabouas
nporpamMma.

Myavmusonanvras cucmema ynpaenetus

OGecnieynpaeT yIIpaBlieHHe TEMIIEPATYPOil B psiiic TIOMELICHMH, 00OTPeBaeMEBIX C TIO-
MOILBIO HH(PAKPACHBIX TlaHes e, a Takxke paboToit Goiutepa n TIOANepXUBaeT MOCTO-
SIHHBIH pacXoHl B YCTaHOBKE.

HUCTaHIIMOHHEIH TeMIepaTypHBIA HaTINK VCTAHARIHBAETCS B KaXIIOM IoMelie-
HUH JUTs1 3aMepa 3(PdEeKTHBHON TeMIlepaTyphl PaiHaiHOHHOTO MITYYEHUsT, TeHepUpy-
€MOT0 OOOFpEBATENBHEIMM ITAHEIIMI.

ITocTpoenye cHETeMB! aHAIOTHYHO TPeNbIYIIEH CHCTEME, 33 MICKIHOYEHHEM YBe-
JIMYEHHOTO KOMHYeCTBA KOHTYPOB MH(MPaKPaCHBIX TaHenel, Kaxmnii u3 KOTOPBIX
YTIPABJIIETC CBOMM TPEXXOHOBHIM KJIAHAHOM.

KoHTpositep cpaBHIBaeT 3HAYEHVS TEMTIEPATYPH! B PA3HBIX TIOMEILEHHSX C ycTa-
HOBJICHHBIM 3HaYCHHEM Y YOPABJHICT COOTBETCTBYIONMMY KiIaTIaHaMH, OrpaHHYHBas
NpefieIbHbIE 3HAYEHUs TEMIepaTypsl Ha Tiofade.

KouTposep MoxeT Takxe yrpasiaTs paboToil JOMONTHUTEIBHOTO TeIvIoreHepa-
TOpa, KOTOPEI MOXeT OBITh HOACOEHMHEH COMIACHO MPUJIATAEMOM THIIOBOMN cxeMe, 1
YCTaHARITHBATH TEMIIEPATYPHYIO. YCTaBKY JUI YAOBNETBOPEHUsI TPeOOBaHUii 1TONTyYe-
HUST TEMIIEpaTyphl Ha BHIXOHE.

3HayeHre HapYXHOM TEMIEPATypPhl MMEET CYHIECTBEHHOE 3HAYEHUE IUISL BHI-
TOJTHEeHUs GYHKLMH, KOTOPAs OrpaHHYMBAeT I[yCK U OCTAHOBKY Ha CTAAHH BK/HO-
YCHMUs, CPaBHMBAsA TEMIIEPATYPy B IIOMELUEHWH, C TeMIlepaTypoi, KOTOPYIO He-
O0XOIUMO NOCTHYBL M, MCXOIS M3 HapyXHOI TeMIeparypel, KOTopasi olpexnesser
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MM 10JIa YBETMUMBAETCS TIDM 3TOM B COOTBETCTBUM C HAPYXHBIM JHAMETPOM Tpy©o-
MpoBOfia, BKJIIOYas oBaIouKy.

Bee Tpybonposoasbl B coorBeTcTBME ¢ IlpenmucanyeM 1O OTOMMTENBHBIM CUCTE-
MaM JOJDKHBI MMETH TEIUTOM3O0SIIUIO.

Touxa nenodeuxcrHozo Kpenienus

Ipu HpoKiaiKe TPyOOIPOBOJOB HEOOXOMMMO YYMTHIBATH MX TEIUIOBOE pacIlpeHHE.
KoMrieHcanus TeMIepaTypHOTO pacllMpeHHsT HeoOXOmHMa, €ClIM MaTepHan Tpybo-
nposozia Gonbllie He MOXeT BOCIPMHHMATh TEIUIOBOE pacuiMpeHue. B atom ciyyae
FOBODSIT 06 OrpaHMYEHHOM TETUIOBOM pacIlMpeHHy; TPyOOIPOBOAB CTAHOBSATCS He-
TMPUTOTHEIMU.

HeobxonuMo MIpeayCMOTPETh COOTBETCTBYIOIME BO3MOXHOCTH KOMITEHCALIMH
TEIUIOBOTO PaCLUMpPEHHS:

— ecTeCTBEHHAad KOMIIEHCAUMs TTPH NPOKJIAIKE;

-~ MCKYCCTBEHHAs1 KOMITCHCALIUS C MOMOILLUBIO KOMIIEHCATOpa.

CaMEIM pacrpocTpaHeHHBIM METOROM KOMIIEHCAllMM SIBJISETCH TaK HasblBae-
Masi MATKast IPOKJIANKa, T.€. H3ruObl TpyOOIpoBoia cyXaT KOMIIEHCATOPaMH TeM-
repaTypHOro paciuupeHusi. B kpaitHeM cnyyae rnpumeHsior I1-oGpasHbie KOM-
neHcarophl B Z-06pa3Huie MOBOPOTH. MeXny NByMs TBEpPOBIMM KpEIICHUsI-
MM BCETJa HOJIKEH OLITH IPEAYCMOTPEH KOMITEHCAaTOp TeMIIEpaTypHOTO paciiu-
peHus.

Pacyer MOXHO NMPOM3BOIIUTL HO TAONHLIAM WIH AuarpaMmam.

Ipu pacyere (puc. 8.2) peruanoiiMM (GaKkTopoM SRIeTcH TEIUIOBOE pacllpeHkme,
KOTOPO€ PaCCYMTHIBAETCS CIIEAYIOMM 0Opa3oM:

Al=a - 1+ Af]m], (8.3)

e o — ko3 PUIMENT TEIUIOBOTO pacinupenus, MM/M * K.

It Temnepatyp Huke 100°C MOXHO HCIIONB30BaTh CICHYIOLIME BEJTMIHHDL

ctams — 1,1+1072 mM/M - K;

mens — 1,6-1072 mm/m - K;

no -1,5-10" mm/M*K;

mm -1,8-10 vm/m-K;

MBX - 8,0-102 mmM/M-K

(B paGoyeM / BCTPOEHHOM COCTOSIHHH).

HeoOxonuMo yuuThiBaTh, 4TO TPYOONPOBONBI M3 MCKYCCTBEHHBIX MaTepHUasiOB
uMeroT Ko3(hdhHIHUEHT TeIUIOBOro paciivperus rnpuMepHo B 10 pa3 Gonbluwi, dem
U1 MeTaumyeckux. U3 3Toro cliefiyer, Yro MpM UCIIONBb30BaHHU TPYOOINPOBONOB M3
HMCKYCCTBEHHBIX MaTepHaJIOB IOBHIIEHHOS BHUMAaHUWE CllEAYeT YAENUTH KOMITeHCa-
LMY TEIUIOBOTO PaCIIMpEHUs.

TpenpapyTeIbHOE HATIPSXEHHE B XOJIOIHOM COCTOSIHMM COKpalliaeT (pakTHiecku
ocTalolleecsd TeIUIOBOE PacllUPEHHE.

Bce kpeIuieHMs1 IUist TPyGONPOBONOB JOIDKHBI OBITH CAENaHBl B (POPME TNOIBHX-
HOTO KperuleHHs, T.e. CKOJB3AILIHX OII0p.

Ho ytobhl B MI060M cllyyae IPOKOHTPOIMPOBATh BOSMOXHOE JBIDKEHHE Tpybo-
NpoBOfa, HeOOXOMUMO B YIOOHBIX MECTax BBITONHUTBL HX KpeIlieHue B HopMe TOYeK
XKEeCTKOTO, HeNONBIKHOTO KpelieHus:. llommepxuBaroiie KOHCTPYKIIMH TIPH 3TOM
PACCUYMTHIBAIOT TAKUM 00pa3oM, YTOGH CUiia TPEHHS B CKOJNB3AIIHX OIOpax MEXIy

JIByMsI TOYKAMH 3KECTKOTO KpEIUIeHHs! YPaBHOBELIMBAJIA CIULy PeakiuH Ha TEIUIOBOE
pacumpeHue.

8.2 Iporxaadka mpybonpoeodoe l@

YINMHEHME y4acTka TPYGONPOBOAA U UIMHA Y4aCcTKa KOMNeHcaTopa anst M-06pasHbix koMneHcaTopos

Tpy6ui u3 He cMaryerkoro NBX (PVC-U), xaopuposastoro NBX (PVC-C) n coepmuuTenttan Tpyba
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Pac. 8.2. Tpumep pacuetos [8.2]: DN — HOMHHATBHBIA IHAMETP; FP — touka omophl




@ Kpamiuii 0630p obopydosarus
BpeMs! NIPEIBAPUTENLHOTO ITyCcKa. BritonHeHHe 310k QYHKIMK 00eciieYnBaeTcs B
NpoLieCCe caMOaNanTaliK, NIPU KOTOPOM NpUGop cpabaThiBaeT ¢ yueToM HHEPLIM-
OHHOCTH CHCTEMEI ¥ ONTHMM3HPYET PacXOfi, FIEKTPOSHEPTHH.

B xoHTpo/utep Moxer GbITh 3arpyXeHa IHeBHasi/HenenbHas/romoBas pabouas
TporpamMma.

Hoevte eeponeiickue cmanoapmot EN 14037 u EN 12831

HMudpakpacHeie naHe M TPOLDTH UCTIBITAHKMA B COOTBETCTBMU C €BPONEHCKIM CTaH-
naptoM EN 14037, yreepxaenHbiM B 2003 1. EN 14037 ycraHaBnuBaer xapakTepuc-
TUKH UH(PAKPaCHBIX TMaHejJeH IOTONOYHON YCTAHOBKM H METOI TECTHPOBAHHS WX
TEIDIONPOM3BOTHTETLHOCTH.

OCHOBHBIE Pa3/IMYNs KacaloTCd METOHONOTHH TECTHPOBAHUS (IS TECTUPOBAHUA
panuaTopoB UCITIONB3yeTCsl OHA HCITBITATeNbHAS KaMepa, HCKIOYaoLas NMonaiaHue
BO3/IyXxa CMEXHOIO TIOMEUICHHS); KOJUIEKTOPH TETUIOM30IMPOBAHEL, 3aMEPSIeTC KaK
TEIUTONPOM3BOINTEIFHOCTE Ha JMHEHHbBIH MeTp (B1/M), Tak U TeHIONPOU3BOTHTETE-
HOCTb JIByX Maructpaneit (Br/mse marpcrpamu). MUHHMATEHO JONYCTHMAIA pacxo
BOJIbl Ha TPYOONIPOBOX 3aBMCUT OT TeMITEPATypHl 00paTHOM BOAK U BHAA MATUCTPAIH.
Hukaxne noxuxaonme KoadPULIMEHTH B 3aBUCMMOCTH OT BBICOTHI YCTAHOBKM He
IIPElyCMOTPEHEI.

Hoserii cranmapt EN 14037 npencrapnser coGoit OGLUENPHHATEI eBponeicKuii
cranzapr. OH ony6aukoBaH B «OdunHansHoM XypHane Eponeiickoro corosa» (Official
Journal of European Union). CraHaapt sipiasercs o0S3aTe/IbHBIM JUIL UCITOJIHEHUS:
MPOM3BONUTENIM 0653aHBl B ONHOM U3 YeThipeX BbINeNeHHBIX Jabopatopuit EBponnt
IPOM3BOIUThL TECTUPOBaHKME, YKA3hIBasg HOMEp OTYETa TECTMPOBAHMS UIA KAXIOMH
MOJEJIM ¥ YIOATBEPXAAs COOTBETCTBHE CTAHAAPTY, MApPKUPYs IPOIYKT/YIIAKOBKY OT-
metrkoi CE.

Hoseiit esponeiickuii ctannapr EN 12831 kacaercs pacyera Teronorepn 31aHUS.

On 6p11 onybnukoBad B Mapre 2003 r. ¥ niepeBomMTICH HA BCe eBpoNeickue
A3BIKH,

Cranzmapt npenycMaTpHBaeT OTIpeaeieHie ABHOM TeIUIOTh, YYUTHBAOUIEH TeM-
TiepaTypy BHYTPH NMOMEUICHUS U CPEIHIOID TEMITEPATypy TEILIOBOTO HITYy4EeHHs.

TeruioBEle MOTEPH JOJDKHB! BEIYHCIISTECS ¢ MCIIOMB30BAHMEM 3THX 3HAYECHUH.

Ecmi B3sTe IBa 3aHUS ¢ XOpOUIel TeIUIOM30JsILHME, OIHO oborpesaeMoe ¢ Io-
MOHIBIO HH(PAKPaCHBIX NaHeneH U uMelolee TeMitepatypy 15°C, a npyroe oGorpesa-
€MOE BO3IYXOHArpeBaTe/IAMH C TeMIeparypoil Bosayxa 18°C, 1o B 060oMX 3HaHHSIX
GyneT onuMHaKoBoe ollfyllieHHe KoM(pOpTa M3-3a Pa3HBIX TEMIIEPATypP IOTONKA U CTEH.
TTo3TOMY C 1Ie/IBIO SKOHOMUH 3NEKTPOSHEPTHH MPH HCIIONB30BAHMH MH(PAKPACHBIX
naHeseii Heo6xoUMO ¢ GONBLIOH TIIATEIRHOCTHIO OIPEIEIHTE TEMIIEPATYPY B HOMeE-
ILEHHH, KOTOpas MOXeT ObITh HUXe Ha 3°C npM cOXpaHeHHH TOTO X€ YPOBHS KOM-~
dopra.

Kak ynoMHHaIOCH BRILLE, TETUTONMPOU3BOTMTENHHOCTS IIOTONOYHBIX HH(ppaKpac-
HBIX TTaHeJIEH ONpeAe/IeTCs B KaMepe TeCTHPOBAHUSA HOBOJIBHO HEGOIBLIMX Pa3sMepOB,
IOJIHOCTHIO M30IMPOBAHHOM, UCKTIOHAoINell MonaJaHyue OKpyxaiolero souyxa. Ilo-
3TOMY TEIUIONIOTEPH NPU BEIHYXIEHHOM OTBOJE BO3AyXa Yepe3 BBITSDKHBLIE CUCTEMBI,
YCTAHOBJECHHBIE Ha IPOM3BOINCTBEHHOM OOOPY/OBAHMM WIM MHBIX CHcTeMax, JInbo
IONAaJaHWK XONOIHOTO BO3JYXa Yepe3 IHETH WIH ABePH MOKHEI KOMIIEHCHUPOBATHCH
BBOJIOM TOIO e 06beMa Bo3myxa, 0GOTPEBaEMOTO CrieI{HAIBHEIMM BO3yXOHArpeBaTe-
JISMM WM TETDIOBBIMH 3aBeCaMHy.

Hempaduyuonnse ucmounuxu meniomu 26\1_)

He'rpa.quu,uouﬂue UCTOYHUKN TennoThl

B 2006 r. xomnanust CLIVET npencrasuia Ha PHIHKE 00OpYIOBaHIe, CIIELMATHLHO
npenHasHaYeHHOE IS HAarpeBa BOIEL.

OCHOBHBIM NPUHLMIIOM, HCITOJB3YEMBIM HpY CO3AAHMM BOIOHATpeBaTesneil, cTa-
JI0 [IPHMEHECHHE TEXHOJIOTHM, WCTIONB3YEMBIX B KIMMATHYeCKOM 0GOpynoBaHuu. B
Poccun x xotiam u BogoHarpesatenam TIPEABABIASIIOTCS BHICOKUE TpeOOBaHUS BCIIECH~
CTBUC NOHWXEHHOW CPEe[HErOHOBOM TeMITepaTyphi HAPYXHOTO BO3LYXA. DKOHOMMY-
HOCTb O0OPYIOBAHMS HBISETCS OCHOBHBIM KpUTEPHEM TIpH ero BeIOOpe.

Tpamummonto anekTpuyeckue BOINOHATPEBATENH ¥ KOTJIBI HATPEBAIOT TEILIO-
HOCHTEIIb, HCIIONB3YS JTOO TEIUIOBYIO 3HEPTHiO, oGpasyIoIylocs MPH CrOpaHuM
TOTUIMBA, JIHOO 3EKTPHYECKYIO 9HePrHIo. B yCaoBusix GOMBLIMX IeH HA TOIUIMBO
HUCTIONb30BAHHE KOTNOB CTAHOBMTCA OYEHb NOPOrMM. HemocTaTKoM snexTpuyec-
K1X BONOHATPEBATENCH SIB/ISIETCSA MX HEBHICOKAA 3 dEKTHBHOCTD: OGBIYHO HA OOUH
KBT NponsBeneHHON TerioBoit sHepruu npuxoaurcst 1 kBT 3aTpayeHHON BnekT-
POSHEPTHH.

B 2006 r. xommanus CLIVET BRITYCTH/IA HOBBIA THI1 BOJNOHATpeBaTeneil, uc-
TIONB3YIOUIMH TEPMOSHHAMUYECKHH TIPOLECC JUTsT HATPEBA TEILICHOCHTENS N0 pa6o-
HYHX TEMHAEPATYP, KOTOPBIE MOYYT HOCTHTath 60°C.

Bononarpesarenm cepun WBAN Brynouaior B cebs CIUPATBHBIN KOMITIpeccop,
BOSAYIHHbIA HCIIapUTEb, TEPMOPACIIHPHTETLHELH BEHTHIb, KOHAEHCATOp TLTACTHH-
“aToro THNA, 4 TAKXE CHCTEMY ABTOMATHKM U ympasienus. Tlpu pabote BomoHarpe-
BATEJIs1 MCTIONB3YETCs LMK KOHAMITMOHEPOB € TEIUIOBBIM HACOCOM, HALIEHIINX B HOC-
JieHee BPeMs OYEHb LINPOKOE TIPHMEHEHHE,

OCHOBHBEIM OTJIYMEM BOIOHATpEBATENd ceprt WBAN OT TakMx KOHIMILHOHE-
POB ABJICTCS €T0 y3Kas «CleHHaM3alys». braronapst oTcyIcTBUIO peXxuMa oxXiaxie-
HHA YIANOCh 3HAYUTEIBHO PACIIMPHTD Malia30H paboThl BONOHATPEBATE T M MAKCH-
MaJIbHYI) TEMIIEPATYPY TOJYyYaeMOl BOIEL.

B Bononarpeparesie WBAN ncnonp3yercst 030H06€30HaCHbLI MHOTOKOMITOHEH-
THHIH ¢peon R-407A. BricokosddexrHBHBM CTIMPaJIBHBIH KOMIIPECCOP HarHeTaeT
XJI2[JAreHT B KOHIEHCATOP T10] BLICOKHM JaB/IEHNEM, TIe TEIUIOBast SHepIrus (ppeoHa
NIEPENACTCS TEIIOHOCUTENTIO, HUPKYIHUPYIOLIEMY B I'IPABINYECKOM KOHTYPE CHCTe-
MBI OTOILIeHHS. Takum 06pa3oM, JOCTHUTAETCH BLICOKAsT 3Heproa3¢pbexTUBHOCT, 060~
pyroBanMs. Braromaps ToMy Yro IpH TakoM NpoIiecce NPOMCXOONT He CO3TaHue

TEIUIOTHL, & €€ «JIePEKayKa» U3 OKPYXAK0-
Iero NpoCTpaHCTRa, Ha 1 kBT norpebise-
MOH 3JIEKTPHYECKOM IHEPIHH NPHUXOIUTCA
. 3,5 kBT nmpom3BeneHHO TeIUIOBOI 3Hep-
e THH. DT0 jies1aeT BofioHarpesatesn WBAN
. Ype3BHYaHHO BRITOOHBIMH JUIT MCHOJb30-
. BaHH4.
- Komnanus CLIVET sbinyckaer Tpu
OCHOBHBIX THIIOPa3Mepa BOHOHArpeBarteeil;
WBAN-41, WBAN-61 1 WBAN-81 — Ten-
JIONPOM3BOAUTENIBHOCTRIO B CTAHJAPTHBIX
ycrosuax 15,3, 19,8 u 26,7 kBt coorseT-
crBeHHo (puc. 11)

XapakTepHCTHKU Harpesateneil cepuu

- . . WBAN (Terionpor3BoIUTeNIHOCTE W T10-

e -

- TpebieHrue KOMIIpeccopa) NpH paziimyHbIX

CJIOBHSIX 9KCIUIya
Prc. 11. Bononarpesateru WBAN ¥aﬁn 6 yaraliu NpUBEICHEL B

ol e




@ 8 Kpamkuii o630p obopydosanus Hempaduyuonnwe ucmounuxu meniomu 2\\)

&

Tadomma 6
Tunopasmep Ta',°C Temneparypa Boibi HA BbIXOJ@ BHYTPEHHEro TennoobmenHKKa, °C ™ Mep 3 61 81
DB 35 4 45 50 55 60
/W8 Lnwa A, mm 1120 1120 1526
KWt kWe kWt kWe kWt kWe KWt KWe KWt kWe KWt kWe
Linpuna B, mm 524 524 557
a —15/-164 916 290 914 305 919 331 932 366 953 411
Bricora C, M 176 1176 1224
-10/-121 993 297 989 3,15 993 343 101 380 103 427 106 483 1 .
1M 1 1
-1/-88 106 304 106 323 106 353 108 391 110 440 113 497 M 50 0 1%
~5/~54 115 311 15 333 115 364 116 404 118 454 121 513 B2, mu 50 50 500
2/-1,1 128 321 127 345 127 379 129 421 130 473 131 534 Sxcnyaralpontian wacca, kT 150 157 266
1/6,1 153 341 153 369 153 407 154 453 155 507
10/82 162 348 161 377 162 415 162 462 164 518 Puc. 12. Pasmepsi Grokos WBAN
61 ~15/~164 113 365 117 391 121 424 123 466 125 515

Bomonarpeparenn WBAN MOT'YT MCITONBL30BaThCS B CPEeIHUX KOTTEIXKaX Yoiola-
aeio 100—300 M2 Bee obopynosanne CLIVET nocrasisercs c UMHTETACKTYATbHOM
CHCTEMOI YIIpaBACHUs, KOTOPOe IO3BOJAET ANAITHPOBATD €I0 IS eNUHOM CHCTEMBI
VHPaBIeHHS 3MaHUEM U CHCTEMBI «YMHBIH TOM».

=10/-121 127 374 130 405 132 442 133 486 134 536 135 503
-7/-88 138 383 140 417 141 457 142 502 143 55 143 6,10
=5/-54 151 394 152 431 152 473 153 520 153 571 154 629

S mvs s drsh s s AR

2/ 168 410 168 449 168 494 168 543 168 59% 169 655

1/61 201 441 199 484 198 532 197 585 198 642 199 7,03 E

10/8,2 21,1 451 209 495 207 544 207 598 208 6,56 E
81 —15/-164 152 581 150 517 150 498 152 523 158 593 !

-10/~-121 165 517 165 528 167 558 170 608 174 678 180 7,67
~1/-88 178 488 180 540 182 599 184 664 188 735 192 8,13
-5/-54 194 476 196 557 198 635 201 7,42 204 78 208 859

[ —

e e Al o

2/-1,1 21,7 488 219 584 222 675 225 761 227 841
1/6,1 263 575 265 645 267 123 269 810 27,1 905
10/8,2 219 617 280 666 281 733 283 817 285 918

* Ta — TeMmeparypa BO3IyXa Ha BXOIE BO BHELIHMI TeIUIOOOMEHHUK O CYXOMY/MOKDPOMY
TepMomeTphl; kWt — TertonponssonuTebHoCTh (KBT); kWe — MomHOCTS, noTpe6iiseMas
KOMIIpeCCopoM (KBT). /

XapakTepyMCTHKH TIPUBEIEHB! [IPY NEpeNaie TeMIIepaTyp BOXSI Ha Bxoze/Beixone 5°C.

BomoHarpeBareM CTaHZAPTHO KOMIUIEKTYIOTCS HACOCHOM TPYIMION, BKTIONAIO-
HIeH UMPKYIALMOHHBIN HACOC, PaCUIMPUTENbHBIN 6aK, NPEeHAXHEH KIANaH, JaTinK :
pacxona.

JONONTHKMTENIBHO MOTYT MOCTaBISTHCS BHOPOOIIOPHL, TPEXXONOBOI KiamaH, no-
TIONTHUTENIbHBIE 3JIEKTPOHAIPEBATENIM MOLIHOCTRIO 2, 4 win 6 kBr.

Bonownarpeparers WBAN 41 moxxer paGotats ot cers-220/1/50 wmu 380/3/50+N. e
Ocranbhbie GIOKH paGoTalOT TONBKO OT cetu 380/3/50+N. /

Apromarika 6n10Ka MoxeT paboTarh B CHCTEME TMCIIETYEPH3ALINU TTO POTOKOIY
MODBUS.

Pasmeph! GROKOB NOKA3aHH Ha pHc. 12.
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NMpeameTHbIA yKasarens

A

AKKyMyNTMpOBaHHe TerioTsl 25
Axxymynartop temnoter 123
h-x-puarpamma 16

BuBanentHoe oronnenue 35

Bnaxwocts Bozgyxa 15

BomstHoe oTorUieHHe ¢ ecTecTBEeHHOM
mupkynsnveit 188

BonsiHoM 3arBop 166

Bosnyxoobmen 48, 53
Bozayxonpouuuaemocts 48
BoznyuHoe ororenne 151
BuipaBHUBaHWe, runpaBiMyeckoe 224

r

I'azoBBIcOTONMTENBHBIE YCTaHOBKH 130
Topenka 109, 112—115, 126

A

Jomogas cranums 239

E

Ecrecteennan Bewtwnsaums 48, 51, 53
3

3Bykomsomsuma 141

u

H36prrouHoe fasnenue,
MakcuMmaibHoe 162

K

KoHpextop 95

Konnencatmonusiii orormrenbusit
Korenm 32 ’
Koren mnst teepaoro Torumsa 109

Koten ¢ ectecrBerHoit umpkynsiueit 152
Kosdduument sentnna 145, 225
Kosdduumenr teruiororo

paciiMpeHus 142

Koadduument rennonepenaun 24, 44
KpatHocTs Bo3myxoobMena 30

n
Jlydeuctiyckanve ¥ KoHBekums 92
M

MakcumansHoe comepxaHue Co, 37
Maspre Tomounsie ycranoeku 34
Mexanuyeckas BeHTunAIMs 53, 87

H

HapyxHas Temneparypa pacuetnaa 45
HacocHan cucrema BomsHoro
ororiehust 147, 152

Hacocur 149

HopmupyeMoe Tterionorpe6iresve
3nanus 40

o

O6cneOBaHMS Tra300TBOISUINX CHCTEM

38

Oxcun asora 115

Oronurenphan kpusas 215
OtomirensHble IIPHGOPBI U3 YYTYHA MK
cra 94

OtomyirenbHbie NpHOOPHI KOMITAKTHBIE 95
OrorurensHlil KoTeN

32, 109, 123, 125, 130

n

IaHerpHOe oToruieHne 91, 98
[TapameTps! KitiMaTa B roMemenuy 18
[1apHukosstit addexr 27

ITapoBoe oronnenne 151, 238

Inan TpyGonposonHoit cetw 147
ITnotHOCTE Tennosoro nmotoka 198
TTonxmouenne IoMOBOI

craHimM 239, 241

Tokazarens kpuinepa 47

Hotepy naenenus 154, 169, 184
Iotepu orxonsuumx razos 35

Iorepy orxomsmux razos 111
HotonouHoe nyuncroe orornenne 98
TTouHsie ycTaHOBKY Ha rase U Hedru 37

P

PaGoyee pamieHue, MecTHoe 239
PanaTopHbiii BEeHTHIB-TEpMOCTAT
170, 213

Pacxon Bosnyxa 128

Pacuernas pa6ouas touka 149
PacuetHasn Terviosan mommocts 200
PacyeTHBIH TeMiiepaTypHsIil

"Hanop 101, 202

PacumpurensHbil 6ak 156
Perynuposatue yucia o6opotos 150
Perymupyiowasn u 3anopuas
apMatypa 145

PerynsTop mogauu Bosmyxa

Uit ropeHus 162

Pexum axcrutyaranum 238

C

Cucrema BoIsSIHOTO OToINeHMs 156
CucreMa Juis HarpeBa TeXHHYECKOH
BOOBI 34

CucreMa HanoABHOTO BOISTHOTO
ororUieHus 195

CucreMa orsofia oTpabOTaHHBIX
raszos 122

CucreMa ortornenus ogHoTpYGHas 190
CucreMa Tpextpybras 237
CHCTeMBl BOOAHOTO oTOIUTeHMst 151
CxkopocTts noroka 152

Croco6 yCTaHOBKH OTOMMTENHHEIX
npubopoe 106

T

Temneparypa Bosmyxa 16, 23
Temneparypa Bernbiku 126

Ipedmemnviii yrazamens 2@

Temneparypa orxonsmmx razos 111
TeMrieparypa Touku pocsl 16, 116
TeruioBasi MOLLIHOCTL OTOITHTEILHOTO
npubopa 102, 103

Ternosoit komdopr 18, 22, 212, 220
Termnouzonsimsa 197
Tennownsonsiuma Tpybonposonos 33
Tennonepenaua 24
TennoanexkTpocTaHLMA, TEIIOBas
cranims 237

TepMuyeckoe conpoturienue 24
Torumso 35

Tomounasn ycraHOBKA Ha TBEPHOM
Tormmse 36, 124

TornoyHe yCTaHOBKM Ha rase

u Hed 32
y
Ycnosus s ropernst 126

X

XapakrepucTHKa
TpyGoriposogos 140, 148
XapakrepricTiky KoToB 111

U

HupkynsauvonHoe gasreHune 188
HnpkynsunoHHbEL BonoOHarpeBaTenas 122



3asgBKY Ha KHHIIY NPUCHLIaiiTe TIO apecy:
125319 Mocksa, a/s 594
UsnatenbctBo «Texnocdepa»
e-mail: knigi@technosphera.ru
sales@technosphera.ru
axc: (495) 956 33 46

"EBPOKJIMMAT"
dakc: (495) 975-7560
http://books.euroclimat.ru

B 3asBKe 00513aTelIbHO YKa3blBailTe
CBOI1 1MOYTOBHIM ajpec!

Twatop Muromnd
OTonureNbHbIE CHCTEMBI

KommrploTepHas Bepctka — B.B. [TaBnosa
Koppektop — M.E. Koanosa
Jusaitn — M.A. Kykonesa
Buinmyckaromuii pegakrop — O.H. Kyneuiosa
OTBeTcTBEHHHI 3a BHIYyCK — O.A. KazaHuesa

®opwmar 70x100/16. INeyars odcerHas.
ITapsutypa HBXOTOH.
ew.n. 17. Tupax 5000 3x3. 3ak. Ne 3902.
Bymara odeer Nel, miorHocts 65 r/M2 .

HsnarenscrBo «TexHocdepa»
Mocksa, JIy6stHckuit npoesy, 27/1
npu ysactuu 3A0 «Espoxnumars»

Juanosutuss! usrorosiieHs 000 «Eppononurpaduk»

Orneuarano B OO0 M@ «[Tonurpaducr»
160001, r. Bonoraa, yi. YemocKuHues, oM 3

P
1

9"785048"360782">

[T

| il e el e




"OOM KHUIH"

El'uagzsn YBaM(ae bngOIU\'I L
gwigggg My/énmdary CepUI0 KHUT « uﬁnv}grexa KnuMatexHuka»
933931
\’,

BUBMMOTEKA KJIMMATEXHUKA

CUCTEMb W
BEHTUNSLUUM |

A BEKKEP
BALMUTE NS HIMMATEXHMEA
—
v
L 4
AY
- o
EBPOK‘ Lt cad x
. ¢ Pyxosoncrso
n - 00 YCTPARIING HENCRPABNOCTER
B OEOPYRORANM
R BOBRYE
ptbsavirammpesrive
NS
et
Y —
KHura H —

eukoro cieynanucrta AHeTTn Bekxkep - yHlM(éJ'lbﬂoe nHdopma-
uuoﬁﬂq n pyxoaoncmo', coaepxauiee + - OBONONAralouiylo wH
dbopmaumg 0 n mﬁccax BEHTUNALMY, KOHAWLYOHUD - : - HUS U o6orpesa Bo;/
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18BHa% uenb HWT—aTh B ) :3 anucTy nononﬂuTeanoe CpeAcTso FrammA -
Ansi~Qnpeaefielus BaXHEHWNX TEOPETUHECKUX CBA3EH MEXAY OTABNLHBIMY
napaMeTpaMu BeHTUIRUMOHHOM CM?TEMBI ¥ NOKa3aTh BO3MOXHOCTH UX npax- Cucrembl
TU4ECKOro NPUMeHeHUA. s Sporann

Ocoboe Buumaﬁﬁe\&xuui yaeneHo npuuuﬂrlay,onpeneneuua napameTpos
BEHTUARLUMOHHBLIX CUCTEM U CHTT! OHAVLMOHUPOBAHUA BO3AYyXa, KOTOpLIE
AONXHLI PaCCMaTPUBATLECA B KAYEETBE MCXOAHBIX XapaKTePUCTUK fpu BO3-
Be[ileHUy ONTUMAsbHLIX, BO BCEX OTHOWEHUSX, 3Heprocbeperaowmx cTpon-
TeNbHbiX 00BLEKTOB.

Bns ypo6cTea yceOEHWs mMatepuMana kHUra cHabxeHa BCMOMOraTesNlbHbiMYU
rpadukamm u Tabnuyamu,

Kuura GyfieT None3Ha He TONLKO WHXEeHepaM-nNpoeKTUPOBILNKAM, HO ¥ CTy-

AeHTam npodunbHLIX y4eOHbIX 3aBe 1 eHMiA. '
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