Cuctema HOpMaTMBHbIX JOKYMEHTOB B CTPOUTE/LCTBE

CBOAbl MPABWJ/T MO NMPOEKTUPOBAHNIO
N CTPOUTENIBCTBY

NMPOEKTUPOBAHWE
TEMNOBbIX MYHKTOB

Cl 41-101-95

N3JAHVE OPULINAJIBHOE

Mocksa


https://meganorm.ru/Index2/1/4293734/4293734941.htm

CII 41-101-95

11

NPEAMCIIOBUE

1 PASPABOTAHbL! TexHWYeCKMM KOMUTETOM ACCOLMALAN WHXEHEDOB NG
OTOMNNEHUIO, BEHTUNSILWK, KOHOUUVMOHWPOBAHWUIO BO3AYXA, TEMNNOCHAGXEHNIo
u cTpouTeneHoit Tennodnanke (ABOK), AreHTCTBOM NO sHeproctepexeHunio
Mpaeurenbcrea Mocksel, MuHcTpoemM Poccun, BHUMKWaHepronpomom MisH-
TON3Hepro Poccun

2 COMNACOBAHbBI MnaBHbIM yNpaBneHueM CTaHOapTM3aumi, TEXHUHEC-
KOrG HOPMWPOBaHMA U cepTudmMkauum MuHcTpoa Poccuwm

3 MPUHATLIl B KauecTBe cBOOa NPaBuA NO NPOEKTUPOBAHWIO WM CTPOU-
tenscTey K CHUMN 2.04.07-86" «Tennogwie ceTu»

ISBN 5-88111-221-0



CII 41-101-95

COAEPXAHUE
BBEABHME cuvvvvrieevririinierieeeieeieiiniiiereenesreneiees v IV XEHUA, NPUCOEOMHEHHBIX MO ABYX-
1 OBLUNE NMOMOKEHUR ...veeerereanrerveeeenereeeesnesrearees 1 CTYNEHYATON CXEME .oviiveeenneee 35
Npunoxenne 6 MeTopuka onpeaenerus napa-
2 O6BLEMHO-NNAHUPOBOUHbBIE Y KOHCTPYKTUBHbBIE METPOB ANS PacyeTa BOAOMO-
PELUEHUS «eovvvrerrirrnnnsirerseimieremminnisresserernnnes .. 2 porpesaTeneli ropsuero Boo-
3 MpucoeauHexmne cvctem notpebneHns Tenno- CHabXerus, NpUcoeanHeHHbIX
Thl K TEMJIOBBIM CETAM iiviiiiiiiiirerieerrniiiananns e 4 no ﬂayxcwnquaToﬁ cxeme co
4 O6opyposaHue, TPY6ONpoBOALI, apMaTypa U crabunusaumein pacxona Boapl
TENNOBAR MBOMALMS c.oeveiienieineeieeeciieeniaennass 17 HA OTOMNEHUE ....oevvirneriirinnnnnn, 36
BOAOMNOAOrPEBATEM ......vvvirenaans W17 Mpunoxenue 7 Ternsosod v ruapasnuyeckii
HACOCB -cevvieveererreiiiiiieiieiee e eee e e .. 18 pacHeT rop1soHTanbHLIX CeKL-
OvadparMbl U ANEBATOPbI ........eererrennnen. . 18 OHHbIX KOXYXOTPYGHbIX BOAO-BO-
BaKn U MPABEBUKM ......cvveinrcniieeie e 20 AAHbIX NOAOTPEBATENeN .......... 38
Tpy6ONPOBOALI U APMATYPA ..cvveevrvvrerarianas 21 Mpunoxexue 8 lpumep TENNOBOrO W rMAPaBAU-
TEnNoBaR UBONAUMS ...c.veveerereeeeneriearenrennns 28 4ECKOro pactera nnacTuHyarbix
Boponoporpesarenen (no NOCT
5 BOAONOATOTOBKA ......cvevvvieeeeeeriieeeeriieeeennanns 23 IB518) verrvrrerressreesseeeessresesenens 50
6 ?‘;?1';’;2::2’ BEHTUNALMA, BOAONPOBOA W Ka- oF Mpunoxerne 9 TennoBoM 1 rMapaBIUHEcKMit

7 BnekrpocHabxeHne n anexTpooGopyaosaHue . 26
8 ABTOMaTM3aUMA 1 KOHTPONb
9 [ncnetyepusanimst U CBASb ...cc.cccevvrernvenianes
10 TpeboBaHWs MO CHUXEHUIO YPOBHEN WyMa
¥ Bubpaumm ot paboTbl HacocHoro obopy-
BOBAHMS 1vvaninieneeinrrerinreaerrreseesesaertnenrenennes 28
11 JononrutenesHble TpeboBaHUs K NpoeKTy-
POBaHUIO TEMNOBLIX MYHKTOB B OCOGLIX Npu-
POAHBIX U KIMMATMYECKMX YCNOBUSIX CTPOWU-
TeNnbLCTBa ...... rereee ererreeeeeerees
Obwue TpebosaHuA e
PaiioHbl ¢ ceitcMuyHoCTbIO 8 1 9 6annos... 29

PaiioHb! BEYHOMEP3NbIX MPYHTOB ...cuvvevvenee. 30
NogpabGaTkisaeMble TEPPUTOPUMN ............... 30
MpocanoyHbie OT 3aMaYUBAHUA FPYHTHI ..... 30

Npunoxexne 1 MMHUMansHble PacCTOAHUA B

CBETY OT CTPOUTENLHBLIX KOHCTPY-
Kumin go Tpybonposonos, 060-
PYLOBaHUA, apMaTypbl, MEXOY
NOBEPXHOCTAMU TENNOMU30NALN-
OHHBIX KOHCTPYKUNI CMEXHbLIX
TPpyBONpoBOAOB, a TakkKe LWpu-
HA MPOXOA0B ...vvvivrinrecnnranraraces 31

MpunoxeHue 2 MeToanka onpeaeneHust pacyeTt-
HOW TEenNnoOBOW NPOU3BOAUTENb-
HOCTW BOAOMoAOrpesateneit oTo-
NNexns n ropsyero BoaocHabxe-
HUS oeieeiieeneneeciieeeeeee e e ennnanenes 32

MNpunoxeHne 3 MeToanka onpeaenexsus napa-
MeTpoOB Ana pacyerta BoAoNOA0-
rpesareneit OTONNEHUSA ............ 33

Mpunoxenve 4 Metoanka onpepeneHnsa napa-
MeTpOB O pacuyera BOAOMOA0-
rpesartenei ropsyero soaocHab-
XEHUS, NPUCOEAYHEHHLIX MO OAHO-
CTYNEHYATON CXEME .....vvvenrenens 34

Mpunoxenune 5 Meroanka onpeaeneHus napa-
MEeTPOB Afs pacyeta BOZONOAO-
rpesareneii ropsayero sogocHab-

pacyeT ropu3OHTasIbHBLIX MHO-
roxoA40BbLIX NaPOBOAAHLIX NOAO-
FPEBATENEM ..u..vvveiinniirnnnirvnnnnns 60
Mpunoxenne 10 MeToauka onpeaeneHns mak-
CyUMarnbHbIX (pac4eTHbIX) pac-
X0A08 BOALI U3 TEMNOBOW CeTh
Ha Ter/IOBOW NYHKT.......c..cevur... 62
Apunoxenne 11 Tpy6ul no HTA, pekomeHaye-
MbIE K MPUMEHEHUIO NpW NpPoeK-
TUPOBAHUN TEMJIOBbLIX MYHKTOB .. 63
Mpunoxexune 12 MNMepeyeHsb TMNOBOA AOKYMEH-
Taummn Ha KOHCTPYKUMW, usge-
nust 1 y3nel 3AaHUIA U COOpYXe-
Huit. Cepua 5.903-13 «U3pe-
s 1 pgetanm Tpy6onposoaos
Ana Tennosbix ceTeir. Pabouve

YEPTEXKU» ...cveeeennaaannenes cereeens 65
MNpunoxetxune 13 MNpeaensl npUMeHeHUss apmary-
Pbl U3 YYTYHA .oeeionieeinnenneeenneens 67

Mpunoxexve 14 MNepeveHb anbGOMOB oTpacne-
Boi YTI/A T3MN TXT-05 u TN
TXT-05-I ans ncnonb3osaHma
NPy NPOEKTUPOBAHUN TEMSO-
BOW u3onsuun Tpybonposoaos,
apmarypol n o6opyaosaHna
B TEM/IOBbLIX MYHKTAX ....c.vvennnee. 67
Mpunoxenne 15 Boibop cnocoba o6paboTku
B0OAbI AN LEHTPaNN30BAHHOTO
ropsyero soaocHabxXeHus s
3aKpLITLIX CUCTEMAaxX TennocHa6-
XEeHuns ....... TN vereress.. B8
Mpunoxenune 16 Xapakrepuctuku dpunbrpylowe-
ro cnos N TexHonoruieckue
nokasarenu ¢unbTPOB. ........ ... 69
Mpunoxenvne 17 [o3a BBOAUMOroO XWAKoOro Har-
pUeBoro crekna 4ss cunvkar-
HOl 0BpaboTKM BOAHI ............. 69
MNpunoxenne 18 MeTtoauka pacyeTta rpadpukos
PerynupoBaHus Nogayv TEnnoTel
Ha otonnenue y notpebuteneit . 70
YCnoBHble 0603HAYEHUA .................. .- 77

111



CIT 41-101-95

|AY

BBEAEHUE

Csoa npasun NoO NPOEKTUPOBaHWMIO TENNOBLIX NMYHKTOB COAEPXUT A0oNon-
HUTENbHbIe TpeboBaHus, PEKOMEHAALMM ¥ CNPABOYHLIE MaTepuanbl K Aei-
CTBylOLLEMY HOpPMaTUBHOMY AokymeHTy — CHull 2.04.07-86* «TennoBbie
ceTu»,

B cBoae npasun npueegeHsl TpeboBaHMA K 06bEMHO-NNAHUPOBOYHBLIM U
KOHCTPYKTUBHLIM PELLEHUAM NOMELLEHUIA TENNOBLIX NYHKTOB, AAaHbI PEKOMEH-
Aaumn no pacuyety u noatopy o6opyaoBaHus, NPUGOPOB y4eTa, KOHTPONA 1
aBTOMatTnaauuu, npumenaemoix 8 UTM 1 UTMN, npuBeaeHb! Takke cBeaeHUs
no ucnonsb3yemoiM TpyGam n apmarype.

MpumeHeHne ceoga npasun 6yaeTt crnocobCcTBOBaTL NPUHATMIO Gonee 3ko-
HOMMWYHbIX NPOEKTHLIX PELIEeRUA N BKOHOMUU TENNOBON SHEPrum.

MNpu paspaboTke cBoaa NPaBun UCMNONb30BaHbI NONOXEHUS OEWCTBYIO-
WX HopMaTnBHbLIX JOKYMEHTOB, MaTepuanb! 3aaou,oa-u3r0Toamenei71 n Ha-
ubonee adPeKTUBHLIE TEXHUYECKNE peLLeHUs, NPUHUMABLUMECS NO OTAENb-
HblM 06bekTaM B Poccuiickoin denepaunm.

Mo mepe HakonneHus oONbITa NPOEKTUPOBaHUA, CTPOUTENLCTBA U SKCNAY-
aTauum TennoBbIX NyHKTOB ByoeT onpeaeneHa ahHeKTMBHOCTb YCTAaHOBIEH-
HbIX NMONOXEHUA, HAa OCHOBaHMM KOTOPbLIX ByayT BHECEeHbl HEO6XO0auMbIE W3-
MEHeHWA B CBOA NPaBU/l U HOPMATUBHLIE JOKYMEHTHI.

3ameyaHus u npegnoxexdna no CoBepLleHCTBOBaHUIO CBOAA Npasun cne-
nyeT Hanpaenats B MnaBTexHopmupoBaHue Munctpos Poccun.
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CBOAbl NPABUST NO NPOEKTUPOBAHUIO U CTPOUTENBLCTBY

NMPOEKTUPOBAHUE TEMNOBbLIX MYHKTOB

DESIGN OF HEAT POINTS

1 OBLIUE NMOJIOXEHUA

1.1 Hacroswue npaBuna AONOAHAIOT ¥ pPa3su-
BaloT TpeboBaHUA NO NPOEKTUPOBAHWUIO TENNOBbIX
NyHKTOB, coaepxawmecs 8 CHulM 2.04.07-86* «Ten-
noBble CeTU».

Mpaeuna cneayeT UCnonbL30BaTb NPU NPOEKTUPO-
BaHWM BHOBbL CTPOSILLMXCA W PEKOHCTPYMPYEMbIX Tern-
NOBBIX MYHKTOB, NPEAHa3HaYeHHbIX Ang npucoesuHe-
HUSA K TENNOBLIM CETAM CUCTEM OTOMNEHUS, BEHTUNSA-
U1K, KOHOMLMOHUPOBAHUA BO3AyXa, ropsyero BOAO-
CHaBXEHUSE U TEXHONOMMYECKNX TEMNIONCMNONL3YIOLLINX
YCTAHOBOK MPOMBILUNEHHBIX U CENLCKOXO3AACTBEHHbIX
NPeAnPURTUR, XWUNbIX 1 OBLLECTBEHHbLIX 30aHUA.

B Tex cnyyasx, korga MoXeT ObiTb NPUHATO He-
CKOJ1bKO PasnnyHbIX TEXHUHECKUX peLleHmnia, cneayeT
NPOM3BOANTL IKOHOMMUHYECKUN pacyeT C Y4eToMm
YPOBHSA LEH, AONrOBEYHOCTU M HAOEXHOCTU KOH-
CTPYKLUMIA, CoumnaneHbix U 3KONOrm4ecknx ¢hakTopos,
a Taicke TpebosaHuiA 3aka3uuka.

1.2 Mpaeuna pacnpocTpaHAIOTCA Ha Tennosbie
NyHKTbl C NapamMeTpamu TEMNIOHOCUTENS: ropsa4yas
BoAa ¢ paboyum paeneHunem go 2,5 MMa u Temne-
patypoir ao 200 °C, nap ¢ pabounm pasneHwem B
npegenax ycroBHOIO paBieHwUs Py no 6,3 Mla un
Temnepartypoit no 440 °C.

Mpaeuna pacnpocTpaHAIOTCS Ha MPOEKTUPOBA-
HUE TEenNoBbLIX NMYHKTOB B rpaHuiuax: OT 3anopHOi
apmartypbl TennoBOi CETU U XO39NCTBEHHO-NMUTb-
€BOr0 BOAONPOBOAA Ha BBOAE B TENNOBOW NYHKT
A0 3anOPHOK apMaTypbl (BKOYUTENbHO) MECTHbIX
CUCTEM OTONNEHWUA, BEHTUNALUMN, KOHAULMOHUPO-
BaHWA BO3Ayxa, ropsvyero BOAOCHAGXeHUA u Tex-
HONOTU4YEeCKUX noTpedbuteneid, pacnoNOXEHHON B
nomelieHn TENAOBOIO NyHKTa.

1.3 B 71ennosbix nyHKTax NpeaycMaTpuBaeTcs
pasmeuieHue 06opynosanus, apmaTtypbl, npubopos
KOHTPONS, YNPasneHus u aBTomatudauum, nocpeg-
CTBOM KOTOpBIX OCYLLECTBNAETCS:

npeobpaszosBaxue BnAa TENJIOHOCUTENS UK ero
napameTpos;

KOHTPOAb NapaMeTpoB TENAOHOCUTENS;

perynMpoBaHne pacxopaa TEeMIOHOCUTENA U pacnpe-
AenexHme ero no cucremam NoTpedtneHus TennoTLy;

OTKNIOYEHUE CUCTEM MNOTPEONEHUA TennoTol;

3amynTa MECTHLIX CUCTEM OT aBapuiHoro no-
BbILWEHMA NapaMeTPOB TENJIOHOCUTENS;

[lara seepernus 1996-07-01

3anonHeHMe K noannuTka cUcTem notpebneHuna
TennoThbl;

y4€T TENNOBbLIX NOTOKOB M PacXxOA0B TEMnOHO-
cuUTens n KOHgeHcara;

cbop, oxnaxaeHne, BO3BPAaT KOHAEHCATa U KOH-
TPONb €ro KayecTea;

akKyMyMpoBaHMe TennoThl;

BOAOMOAroTOBKA ANA CUCTEM FOpsHero BOAO-
CHabxeHus.

B TennoBoM nyHkTe B 3aBUCUMOCTU OT €ro Ha-
3HAYEHNS N KOHKPETHLIX YCNOBUA NPUCOEANHEHUS
noTpebutenein MoryT ocywecTBnsTbCA BCe nepe-
YUCNEHHbIE BYHKLMM UAN TONBKO UX HYacCTb.

1.4 Tennosble NyHKTb! NOAPA3[ENSIOTCS Ha:

MHOMBUAyanbHble Tennoebie NyHkTel (UTM) —
ONS NPUCOeUHEHNA CUCTEM OTONJIEHUS, BEHTUNN-
U1K, ropsHero B0A0CHabXEeHUs ¥ TEXHONOrMYEeCKMX
TennoMCnoNbIYIOLWKUX YCTAHOBOK OOHOIO 34aHNUA Mnn
ero yacrvu;

UEeHTpansHbie Tennosble NyHkTol (LTI) — 1o xe,
[BYX 3aaHui unu Gonee.

Jonyckaetca ycrpoicrso UTI ans npucoean-
HEeHUsi CUCTEeM TennonoTpedneHna OQHOro 3naHus;
ecnv gns 3Toro 3aaHus TpebyeTcs!yCTpONCTBO He-
ckonbkux UTM.

1.5 Ycrpoitcteo UTTM 0693aTenbHO Ans Kaxno-
0 34aHUS HE3aBUMCUMO OT Hanuuma LTI, npu atom
8 UTI npenycMaTpuBaloTCa TONLKO Te GPyHKLUMN, KO-
TOpble HEOGXOAVIMbI AnAa npucoeauHeHns CucTem
norpebneHus TennoTu! 4AHHOIO 34aHUS U He Npea-
ycMoTpeHb! B LTI,

1.6 9 NpOMBILLNEHHBIX N CENbCKOXO3ANCTBEH-
HbIX NPEANPUATUA NPU TENIOCHAGXEHUN OT BHELU-
HUX WUCTOYHMKOB TENnOoTbl U Yyucne 3paHuicn bonee
oaHoro ycrpoicteo LTI aensetca ob6s3aTenbHbiMm,
a npu TennocHabxeHnn ot COBCTBEHHBLIX UCTOYHN-
KOB TenioTbl HEOBGXOAUMOCTL CoopyxeHusa LITMN
cnegyet onpeaensitb 8 3aBUCUMOCTU OT KOHKpeT-
HbIX YCNOBMIA TENNOCHaGXEHUS.

MouwHocTte LITMN He pernamexTupyetcs.

1.7 [Ona xvnbiXx 1 obLecTseHHbIX 34aHN He-
obxoaumocTb ycTponcTaa LTI onpeaenseTtca KOH-
KPEeTHLIMU YCAOBUAMMK TennocHabxeHwus paiioHa
CTPOUTENLCTBA HA OCHOBaHWA TEXHWUKO-3KOHOMW-
4yeckux pacuyetoB. B 3akpbiTbix cucremax Tenno-
CHabXeHun pekoMeHyeTCR NnpeaycMaTpueaTh OanH
LTN Ha MUKpoOpaiioH unn rpynny 34aHuii ¢ pacxo-

Usganue opuumanbHoe
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nOM TennoTtel 8 npegenax 12—35 MBT (no cymme
MaKCUManbHOro TeryIoBOro NOTOKa Ha OTOMieHue
¥ CpeaHero TennoBOro MOTOKa Ha ropsivee BOAO-
cHabxeHue).

an Tennocnaﬁxenvwl OT KOTenbHbIX MOLYL-
HocTbio 35 MBT 1 MeHee pekomeHpyeTcs npepyc-
MaTpuBaTb B 3aaHuax Tonbko WUTTI.

1.8 TennocHabXeHne NPOMBIWAEHHLIX U CeNnb-
CKOXO3SIACTBEHHbIX npeanpusaTuii ot UTM, o6cny-
XUBAIOLWUX XUnble n 06w ecTBeHHbIe 3aaHus, npea-
yCMaTpuBaTh HE PEKOMEHAYETCS.

1.9 B cocraB npoekTa Tena0BOro NyHKTa BKAIO-
4aeTca TEXHUYECKUIA NacnopT, CoaepXallui:

KpaTKoe onucaHue Cxem npucoeavHeHus not-
pebuTteneit TennoThbi;

pacueTHble pacxofbl TENNOTH U TENIOHOCUTEe-
nei No Kaxaoii cucrteme (ana ropsyero BOAOCHab-
XEHUs — CpeaHUn U MakCuMarnbHblii), MBT;

BMAbI TENJIOHOCUTENEN 1 ux napameTpbi (pabo-
yee gasnexHuwe, Mla, Temneparypy, °C) Ha Bxoae u
Ha BbiXOAE U3 TEMIOBOrO MYHKTA;

AasneHuve B TpybonpoBoge Ha BBOAE WU BbiBOAE
XO3MCTBEHHO-NUTLEBOIrO BOoAonposoaa, MMa;

TN Bogonoaorpesarteneil, NOBEPXHOCTb UX Ha-
rpesa, M2, YMCNO CEKUMI MNM NIACTUH MO CTyne-
HAM HarpeBa W NOTepu agasneHusa no obeum cpe-
Aawm;

TUN, KONMYECTBO, XapakTepUCTUKK U MOLLHOCTb
HacoOCHOro 060pyAOBaHUS;

TN, KONNYECTBO U NPOU3BOAUTENbHOCTL 060-
pynoBaHua ong o6paboTkm BOAbl ANt CUCTEM rO-
psvero sogocHabxeHus;

KOJINHECTBO U YCTAaHOBNEHHYIO BMECTUMOCTb Ga-
KOB-aKKyMYy/ATOPOB rops4ero BoAoCHaGXeHua u
KOHAEHCaTHLIX 6akos, M3;

TAN 1 4Ucno NpubopoB perynnposaHua U Npu-
60pOB y4eTa KONMYecTsa TenaoThl U BOALI, NOTEPH
DAaBNeHWa B perynuvpyiowmx knanaHax;

YCTaHOBNEHHYIO CYMMAaPHYI0 MOWHOCTL 3N1€K-
TPpooBOpPyAOBaHUA, oxugaeMoe roaosoe noTped-
NeHve TennoBOit U 2/1IEKTPUHECKON 3Hepruu;

o6LLYyI0 NNOWAaAL, M2, ¥ CTPOUTENLHLIN 06bLEM,
M3, NOMELLEHWIM TENNOBOro NYHKTA.

2 OBBEMHO-NNAHUPOBOYHbDIE
N KOHCTPYKTUBHbIE PEWEHURA

2.1 Tennosble NyHKTbI NO Pa3MeLLEeHNIO Ha re-
HepaneHOM MJjlaHe NoAPa3AenfAloTCA HA OTAENbHO
cToAILME, NPUCTPOBHHDBIE K 3AaHUAM U COOPYXEHN-
SIM U BCTPOEHHbLIE B 3AAHUSI U COOPYXEHUS.

2.2 O6LEMHO-T/TAHUPOBOYHBLIE U KOHCTPYKTUB-
Hble peLleHus TEeNIOBbIX MYHKTOB AONXHbI YAOBNET-
BOpPATb TpebosaHuam CHul 2.09.02-85*. Mpu pas-
MELLLEHUN BCTPOEHHLIX U NMPUCTPOEHHBIX TEeNNOBbIX
MYHKTOB A0MXKHbLI CO6M0aaTLCA Takke TpedosaHus
CHul Ha npoekTupoBaHue 3aaHnii, B KOTOPbIX OHU
pPa3MealnTca unnu K KOTOPbIM OHWU NPUCTPOEHBI.

2.3 Mpw BbIGOpe maTepuanos Ana CTPoOUTENb-
HbIX KOHCTPYKLUMIA TENNOBbIX MYHKTOB CneayeT npu-
HAMaTb BNAXHbIA PEXUM NOMELEHUA COrnacHo
CHufl 11-3-79* (u3p. 1995 r.).

2.4 [ins 3aumTbl CTPOUTESNbHBIX KOHCTPYKUMiA
OT KOPPO3UN AO/MKHBI NPUMEHATLCA aHTUKOPPO3N-

2

OHHblE MaTepmansl B COOTBETCTBUM C TpebosaHus-
mu CHull 2.03.11-85.

2.5 3paHuna OTOENBHO CTOKWUX U MPUCTPOEH-
HbIX TEMNOBbLIX NMYHKTOB AOMXHbL! GbiTh |, Il nau llla
cTeneHein OrHecToMKoCcTH.

B orpaxgaiowmx KOHCTPYKUUAX MOMELEHNA He
AONYCKAETCH MPUMEHEHUE CUIIMKATHOrO Kvupnu4a.

BHewHne ¢dopmbl, Matepuan v UBET HaPYXHbIX
orpaxaalowmx KOHCTPYKLMI pekomMeHayeTcs Bbibu-
paTh, y4UTLIBAS apXUTEKTYPHbIA 0ONUK PaCNONOXEH-
HbIX BOMM3N 30aHUIA U COOPYXEeHUH Mnv 38aHui, K
KOTOPbLIM TEMNOBbLIE NYHKTLI NPUCTPaUBAIOTCA.

2.6 K ueHTpanbHbIM TEMNNOBLIM NYHKTaAM cne-
AyeTt npeaycmarpusartb nNpoesabl ¢ TBEPALIM NOK-
puiTUEM U NNOWAAKW LIt BPEMEHHOrO CKNaavpo-
BaHus o6opyaoBaHUS NpU NPOU3BOACTBE PEMOHT-
HbiX pabor.

2.7 B UTN ¢ nocTtosiHHbIM 06CnyXnsaowmum
nepcoHanoM cneayet npeaycMarpusatb YGOPHYO
C YMbIBANbHUKOM, WKad ANA XpaHeHUs OAeXAabl,
MEeCTO AJisi npuema nuwy.

Mpn HEBO3MOXHOCTU 06ECNEeYnUTbL CaMOTEUHbIN
OTBOA, CTOKOB OT YGOPHOW B KAHANU3aUNOHHYIO CeTb
caHysen 8 LTI ponyckaeTcs He npepycMaTpuBaTh
npu obecneyeHnn BO3IMOXHOCTU MCMNONbL3OBaATbL
ybopHyIO 8 GavKalumMX K TENNOBOMY NyHKTY 3ga-
HUSX, HO He panee 50 m.

2.8 NhpuBupyanbHbie TENNOBbLIE MYHKTLI AOMXK-
Hbl ObITb BCTPOEHHLIMU B 06CAYXMBaeMble UMW 38a-
HUSI U Pa3MEeLLaTbCA B OTAENbHbLIX NOMELLEHUSAX Ha
NepBOM 3Taxe Yy HapyXHbIX CTeH 3paHus. Jonycka-
eTcs pasmewatsb UTT B TeXHUYECKUX NOANORLAX UNN
8 NoAsanax 3aHni U COOPYXEHMIA.

2.9 UeHTpanbHble Tennosble nyHkTol (LITTT) cne-
AyeT, KaK Npasuno, NpeaycmarpmMsarb OTAENbHO
croswmumn. Pexomenayerca 6n0kupoBarh Ux ¢ apy-
rMMU NPON3BOACTBEHHLIMU MOMELLEHNAMN.

BonyckaeTtcs npepycmarpusarb LUTMN npuctpo-
€HHbIMK K 3AaHUAM WKW BCTPOEHHbIMM B 06LiEec-
TBEHHbIE, AAMUHUCTPATUBHO-OLITOBLIE MAK NPOU3-
BOACTBEHHbIE 30aHUA U COOPYXEHUS.

2.10 Mpn pasmelweHun TennoBbiX MYHKTOB,
060pyaoBaHHbLIX HACOCAMU, BHYTPY XUAbIX, 06LeC-
TBEHHbIX, aAMUHUCTPATUBHO-OLITOBLIX 3AaHMA, a
TaKke B NPOM3BOACTBEHHLIX 30AaHUAX, K KOTOPLIM
nNPeawsaBnANTCA NOBLIWEHHbIe TPeGoBaHus No ao0-
MyCTUMbIM YPOBHAM LUYMa u BUbpauum B nomele-
HUSIX U HA PaboyYnx MecTax, [OMKHLI BLINONHATLCH
Tpe6osaHua pasa. 10.

2.11 3paHnA OTAENBHO CTOAWUX U NPUCTPOEH-
HbIX TENNOBLIX NYHKTOB AOMKHLE NPEeAYCMaTPMBaTLCH
OAHO3TaXHbLIMU, AOMNYCKAETCA COOPYXaTb B HUX
noasansl ANs pasmeuieHus o6opyaosaHus, cbopa,
OXNaXAEHNA U NepekayYkn KoHAeHcara u cCoopyxe-
HUK KaHanusauum.

OTaenbHO cTOSILMUE TEennNoBbLIe NYHKTLI AONYyC-
Kaerca npeaycmarpmBaTtbh NOA3EMHbLIMA NPU yC-
nosun:

OTCYTCTBUS TPYHTOBLIX BO4 B pailloHe CTpown-
TeNnbCTea N repMeTusaunn BBOAOB NHXEHEPHLIX
KOMMYHUKauuii B 3paH1Ue TeNa0soro NyHKTa, UCKNIo-
vaiowei BO3MOXHOCTb 3aTONAEHUSI TENNOBOro NyH-
KTa KaHaNU3aUUOHHbIMU, NABOSKOBLIMU U APYrUMMK
sofamu;



obecneyeHnss caMOTe4yHOro OTBOAA BOAbI U3
TpyGoNpoBOAOB TENNOBOrO NYHKTA;

obecneyeHns aBTOMaTM3nMpoBaHHOW PaGoThl
o6opynosaHus TennoBoro nyHkra 6e3 nocTosHHO-
ro obcnyxueaioulero nepcoHana ¢ aBapuitHoi cur-
Hanu3aunen u YaCTUYHLIM AMCTAHUMOHHLIM YNpaB-
JNIeHneM C AMCNeT4EPCKOro NyHKTa.

2.12 Mo B3pLIBONOXAPHOW U NOXaAPHOW Onac-
HOCTY NOMELLEHNUA TENOBLIX NYHKTOB cneayeTt oT-
HOCUTb K KaTeropun [,

2.13 Tennosbie NMyHKTHI AONYCKAETCA pasme-
warb B NPOU3BOACTBEHHLIX MOMELLEHUAX KaTero-
puit I n 1, a Takke B TEXHUYECKUX nogBanax n noa.-
NONLAX XUNbIX U 0BLWECTBEHHbIX 3aaHnit. Mpu 3Tom
NOMELLLEHNA TEen0BbIX MYHKTOB A0MKHbLI OTAENATb-
CS1 OT 3TUX NOMELLEHNI orpaxaeHuaMU (neperopoa.-
Kamu), NPeaoTBPaLLAILLIMMA AOCTYN NOCTOPOHHUX
NUL, B TENNOBOM NYHKT.

2.14 Npwu pa3paborke 06BLEMHO-MNAKNPOBOY-
HbIX ¥ KOHCTPYKTUBHbIX PELeHU OTAeNbHO CTOos-
LWMX ¥ MPUCTPOEHHBIX 30aHWUIR TEMNOBLIX MYHKTOB,
npeaHa3Ha4eHHbIX 4N NPOMBIWAEHHbIX U CeNbCKO-
XO3AWCTBEHHbIX NPEeANnpUATUI, peKoOMeHAYyeTCs
npeaycmaTpvBaTtb BO3MOXHOCTb UX focneayioue-
ro pacuwmpeHus.

2.15 BcTpoeHHbie B 30aHVS TeNnnoBbLIE MYHKTbI
ChneayeT pa3meluaTsb Y HapyXHbIX CTeH 34aHuiA Ha pac-
cTosiHun He 6onee 12 M OT BbIXOAA U3 3TUX 30RHUA.

2.16 M3 BCTPOEHHbIX B 34aHUS TENAOBbIX NYHK-
TOB OO/MKHbLI NPeayCcMaTpMBaTbCs BLIXOAbI:

NPV ANUHE NOMELEHUs TenNoBoro nyHkra 12 m
¥ MEHee N pacnoONnOXEeHWN ero Ha pPacCToAHUN Me-
Hee 12 M OT BbIXOAA M3 3aaHWA HapPYXy — OOUH
BbIXOZ, HapyXxy 4Yepes KOpugop Win NeCTHUYHYIO
KNeTKy;

npu AnnMHe NOMeweHUa TenNoBOro NyHKTa 12 m
WU MEHEee W PacnoNOXeHUn ero Ha paccTosHumn 6o-
nee 12 m oT BbIXOAA U3 34aHNS — OAUH CaMOCTOSA-
TenNbHbIA BbIXOA, HapyXy;

npyv A5MHE NOMEeWleHWA TennoBoro nyHkra 6o-
nee 12 M — gBa BbIXOAA, OAMH U3 KOTOPLIX AOMXEH
ObITb HENOCPEACTBEHHO HAPYXY, BTOPOA — yepes
KOPUAOOP WU NECTHUYHYIO KNETKY.

MomeleHna TennoBbIX MYHKTOB C TEMIOHOCU-
Tenem napom gasneHuem tonee 1,0 Mla AonxHbI
nMeTb He MeHee ByX BbIXOA0B HE3aBUCUMO OT ra-
GapuTa nomelleHus.

2.17 B noasemMHbIX 0TAENbHO CTOSILLMX U Npu-
CTPOEHHbIX Tery10BbiX MyHKTaxX AONYCKAaeTCR BTOPOMH
BbIXO4 NPeaycMaTpuBath 4Yepe3 NPUCTPOEHHYIO
LaxTy C JIIOKOM nnun Yyepes NioK B NepekpbiTun, a B
TENNOBbIX NYHKTaX, PasMellaemMbiXx B TEXHUYECKUX
nognonbaxX MnNn nogeanax 3aaHuii, — 4yepes nioK B
cTeHe.

2.18 [isepv v BOpoOTa #3 TENNOBOrO NYHKTa 40-
NXHb! OTKPLIBATLCA U3 MOMELWEHNS UK 34aHUA Ten-
NOBOFO NYyHKTa OT cebs.

2.19 O6opynoBaHne TENNOBLIX NMYHKTOB PEKO-
MeHAYyeTCs NPUMEHATL B BNOYHOM MCNOHEHUN, ANS
yero HeobxoanMo:

nNpvMHYMaTL BOAONOJOrpesarenu, Hacochl U apy-
roe o6opynoBaHe B Grokax 3aBOACKON rOTOBHOCTY;

NpUHUMATL YKPYMHEHHLIE MOHTaXHble Bnoku
Tpy6onposoaos;
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YKPYNHATL TEXHONOMMYECKU CBA3AHHOE MEeXAY
coboit 060pyaoBaHue B TpaHcnopTabensHbie 610-
Ku ¢ Tpybonposogamu, apmartypoii, KM, anextpo-
TeXHU4ECKUM 060pyAOBaHUEM U TEINIOBOW N30~
unen.

2,20 MuHuManbHbie paccTosHWA B CBETY OT
CTPOUTENBHLIX KOHCTPYKUMIA A0 Tpy6onposoaos,
o6opygoBarns, apMmatypbl, MeXay NOBEPXHOCTAMM
TENNOU30NAUNOHHBIX KOHCTPYKUUIA CMEeXHbIX Tpy-
60nNpoBOAOB, a TaKke LUMPUHY MPOXOA0B MeXay
CTPOMUTENbHBLIMU KOHCTPYKUMSAIMU U 0BOPYAOBaHN-
eM (B cBeTy) cnegyet NpuHMMaTL no npuna. 1,

2.21 BbICOTy NOMeELLEHUNI1 OT OTMETKU YUCTOro
f1oNa A0 HW3a BLICTYNAIOWMUX KOHCTPYKUMii nepe-
KpbITUA (B CBETY) peKOMEeHayeTcss NpUHUMaTb He
MeHee, M: ana HasemHbix UTM — 4,2; ana noasem-
HbIX — 3,6; ana TN — 2,2.

Mpwn pasmeweHun UTI B noaBanbHbIX U LOKONL-
HbIX NOMELLEHUNAX, & TAKKE B TEXHUHECKUX NOANONLAX
34aHUM AoNyCKaeTcs NPUHUMATL BLICOTY NOMetLIeHWiA
1 cBOBOAHBLIX NPOXOA0B K HUM He MeHee 1,8 m.

2.22 B ueHTpanpHOM TEMNOBOM NYHKTE Cneay-
eT NpegycMaTpuBaTb MOHTaXHYIO (PEMOHTHYIO) NNO-
waaKy.

Pa3mepbl MOHTaXHOM NNowanku B nnaHe cne-
Ayet onpenenatb no rabaputy Hanbonee KpPynHoi
eanHuubl 06opypoBaHua (kpome Gakos BMeCTU-
MocTbio 6onee 3 M3) unu 6noka 060pyROBaHUS U
Tpy6onposogos, NOCTABASEMOro ANf MOHTaxa B
cobpaHHOM Buae, ¢ obecneyeHueM NPoxoga BO-
Kpyr Hero He MeHee 0,7 M.

Ons npon3BopCcTBa MENKOro pemoHTa 060py-
AoBaHWa, NpuBOPOB M apMaTypbl cheayer npeayc-
MaTpuBaTb MECTO AN YCTaHOBKW BepcTaka.

2.28 KoHaeHcaTtHble 6akn 1 6aku-akKyMynaTo-
pbl BMECTUMOCTbLIO Boneg 3 M3 cneayeT ycrawas-
NNBaTb BHE NOMELLEHUS TENJIOBLIX NYHKTOB Ha OT-
KPbITbIX NAOWwaakax. Mpu aToM aonxHL Npeaycmar-
puBatbca Tensnosas u3onduna 6akoB, YCTPOWCTBO
rnapo3arsopos, BCTPOEHHbIX HENOCPEACTBEHHO B
6ak, a TaKke YCTPOWCTBO OrpaxaeHuii BbiCOTOM He
MeHee 1,6 M Ha pacctoaHuu He Bonee 1,5 M ot
nosepxHocT 6akoB, nNpegoTepallaoLiee AOCTyn
NOCTOPOHHUX NnL, K Bakam.

2.24 na moHTaxa o6GopynoBaHud, rabapuTs!
KOTOPOro NPeBbLILLAT pa3Mepsl ABepei, B Hazem-
HbIX TENNOBbLIX MYHKTax cneayeT npeaycMmarpvsaTh
MOHTaXHbIE NPOEMbI UM BOPOTA B CTEHax.

Mpu aTOM pasmepbi MOHTaXHOrO Npoema wn Bo-
POT AonXHbl 6biTh Ha 0,2 M Gonbwe rabapurta Ha-
mbonbliero obopynosaHms unn 6noka TpyGonpo-
BOJOB.

2.25 NpepycmatpusaTth Npoembl Ans ecrec-
TBEHHOrO OCBELEHMS TEMTOBLIX NMYHKTOB He Tpeby-
eTcs.

2.26 [Ina nepemelleHns o6opyaoBaHMa yn ap-
MaTypbl UM Hepa3beMHbIX YacTei 6n1okoB 06opy-
DOBaHWA CneayeT NpefycMaTpuBaTb WHBEHTAPHbIE
NOABbEMHO-TPAHCNOPTHLIE YCTPOWCTBA.

CrauuoHapHbie NOAbLEMHO-TPAHCMOPTHbLIE YC-
TpoOWCTBa cnegyer nNpeaycMaTpusaTh:

npu macce nepemeluaemoro rpysa ot 150 kr
20 1 T— MOHOPENbLCHI C PYYHLIMK TANAMMK 1 KOLLIKA-
MU UK KPaHbl NOABECHBLIE PYYHblE OAHOBAN0YHbIE;
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TO xe, 6onee 1 40 2 T — KpaHbl MOJBECHbIE
pyYHble ogHoBano4Hbie;

TO Xe, 6bonee 2 T — KpaHbl NOABECHLIE Anek-
Tpu4eckue opgHoHano4Hble.

JonyckaeTtca npeaycMaTpuBatb BO3MOXHOCTb
MCNONb30BaHUA NMepeaBuXHbIX ManorabapuTHbIX
NOABEMHO-TPAHCNOPTHBIX CPEACTB MpU YCNOBUMK
obecneyeHUn Bbe3na v NEpPeaBUXEeHUs TpaHcnop-
THbIX CPEACTB NO TENNOBOMY MYHKTY.

CpeacTtBa MexaHusaumMmu MOryT OblTb YTO4HEHBI
NPOEKTHOI opraHu3auuei Npy paspaboTke nNpoek-
Ta AN KOHKPETHbIX YCNOBWUIA.

2.27 [1na cToka BOAbLI NONbI cneayeTt NPoeKkTu-
poeatb € yknoHom 0,01 B CTOpOHY Tpana uav BoO-
pocBopHoro npuamka. MuHumanbHble pasmepsbl
BOAOCGOPHOro NpusMKa A0MKHLI BbiThb, KaK npaBu-
no, B nnaHe He meHee 0,5 x 0,5 m npu rnybuHe He
meHee 0,8 M. MpuaAMOK AonxeH 6biTb NepekpbIT
CbEMHOW peLleTKon.

2.28 B nomeLeHUAX TENIOBLIX MYHKTOB Creay-
€T NnpeaycMaTpuBatb OTAENKY OF paXaeHuit AoNro-
BEYHbLIMW, BNAroCTONKMMW MaTepuanamu, 0nycka-
1OWNUMU NErKyI0 O4MCTKY, Npu 3TOM HEeo6xoaumo
BbINONHUTL:

LITYKATYPKy HAa3EMHOIN 4acTu KUPFWYHBIX CTEH;

3aTUPKY LLeMEHTHLIM PacTBOPOM 3arnybneHHou
4acTh BETOHHLIX CTEH;

PacCLUMBKY LIBOB NaHEeNbHbIX CTEH;

nob6enky noTonKos;

6eTOHHOEe UK NANTOYHOE NOKPLITUE NONOB.

CTeHbl TEeNNoBbIX MYHKTOB NOKPLIBAIOTCS NANT-
KaMu UM OKpawmBalTCs Ha BbicoTy 1,5 M OT nona
MaCnstHOW UNW Opyroi BOAOCTOMKON KPACKOM, Bbilwe
1,5 M oT Nona — Kneeson UnM Apyroi nogobHoh
KpacKOM.

2.29 B TennoBbix NYHKTAX cneayeTt npeaycmar-
puBaTb OTKPbLITYIO npoknagky Tpyb. [Jonyckaercs
npoknaaka Tpyd B kaHanax, Bepx NepeKkpbITUa KO-
TOPbIX COBMELWWAETCH C YPOBHEM YUCTOrO Nona, ecnu
Nno 3TUM KaHanam He NPoMCXoaUT NONaaaHua 8 Ten-
JIOBOI NMYHKT B3PbLIBOOMNACHbIX MU rOPIOYUX ra3os u
XXNAOKOCTEN.

KaHanb! BOMKHbBI UMETL CbEMHLIE MEPEKPbITUS
eAuHnYHOl Maccoi He Bonee 30 «r.

JAHO KaHanoB AOMKHO UMETb NPOLONbHLIA YKNOH
He meHee 0,02 B CTOpoHy BOAOCGOPHOrO npuamka.

2.30 [Ons o6cnyxueaHus o6opygoBaHus v ap-
MaTypb!, PacronoXeHHbIX Ha BbicoTe oT 1,5 80 2,5 M
OT nona, AOMKHbI NpesycMaTpuBaTbCa Nnepeasux-
HbI® UM NEPEHOCHbIE KOHCTPYKUMK (nnowaaku), B
cny4asx HeBO3MOXHOCTM CO34aHUS NPOXOA0B ANS
nepeaBuXHbIX NJOWAanoK, a Takke ana ob6cnyxu-
BaHus 060pyaoBaHUA U apmartypbl, PacrnofioXeH-
HbIX Ha BbicoTe 2,5 M u Bonee, Heobxoaumo npep-
yCMaTpuBaTh CTauUOHapHbLIE NOWAAKW LLUUPUHON
0,6 M C OrpaxpeHnsaMmu M NOCTOAHHLIMU NIECTHULA-
mu. PaccToaHne OT ypoBHS CTauMOHAPHOW nnowan-
K1 DO NOTONKA AONXKHO ObiTb He MeHee 1,8 M.

2.31 B nomeweHnax Tennosbix NyHKTOB AONYC-
KaeTca pa3mMewars o6opynosaHne CUCTEM XO3ai-
CTBEHHO-NNUTLEBOrO U NPOTUBONOXAPHOro BOAO-
cHabxeHnsa 30aHWA, B TOM 4MCNE HACOCHLIE yCTa-
HOBKM, @ B NOMELWEHUSIX NPUCTPOEHHBIX N BCTPOEH-
HbIX TENNOBbIX NYHKTOB — Takxe obopyaoBaHue
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NPUTOYHBIX BEHTUNALMOHHLIX CUCTEM, 0BCNyxuBa-
IOWNX NPOU3BOACTBEHHbLIE NOMELLEHUS KaTeropui
B, I, 1 nO B3pbLIBONOXAPHOM ONacHOCTU U agMun-
HUCTPATUBHO-6bITOBLIE MOMELLEHUS.

2.32 MunumManbHoe pacCcTosHne OT Kpas nog-
BMXHbIX ONOP A0 Kpas ONOpHbIX KOHCTPYKUWIA (Tpa-
BEpC, KPOHWTENHOB, ONOPHbLIX Noaywek) Tpy6o-
NpoBOAOB JOMKHO obecneynBatb MakCuManbHO
BO3MOXHOE CMelleHune onopel B 60k0OBOM Hanpas-
neHun ¢ 3anacom He MmeHee 50 mm. Kpome TOro,
MWHUMaNbHOE PACCTOAHUE OT Kpas TpasepCbl UK
KPOHWTERHa [0 Ocy TPYObl AOMKHO BbiTb HE MEHee
1,0 D, (rne Dy — ycnoBHbit avameTp Tpy6hi).

2.33 PaccrosiHue OT NOBEPXHOCTU -TErIon30-
NAUMOHHOM KOHCTPYKUMU TPyGonposoaa Ao CTpou-
TeNbHbIX KOHCTPYKLUMIA 30aHWUA UAK A0 NOBEPXHOC-
TV TENNOUIONALMOHHON KOHCTPYKUWA APYroro Tpy-
6onposoaa fOMKHO BbITb B cBEeTy HE MeHee 30 Mm
C y4eToM nepemelleHva TpyGonpoBoaa.

2.34 B TennoBbIX NYHKTaX gOnNyckaeTcs K Tpy-
6onposoaam Gonbluero guamerpa Kpenutb TpyGo-
NPOBOALI MEHLLLEro AuameTpa Npu pacyerte Tpyb
Ha NPOYHOCTb.

2.35 MMpoknagky soaonposoaa cneayet npea-
ycmartpuBaTtb B OAHOM psay wav nop, Tpybonpoeo-
DamMu TennoBbiX ceTei, Npu 3TOM HEO6X0ANMO Bbi-
NONHATH TENNOBYIO U30ONAUMIO BOAONPOBOAA ANS
UCKIIoYeHua o6pa3oBaHusl KOHAEHCaTa Ha noeep-
XHOCTU BOAONPOBOAHLIX TPYO.

2.36 B tennosbix NyHKTax nopalowmi Tpy6o-
nposoA cnepyet pacnonararb cnpasa ot 06paTHO-
ro Tpyéonposoga (No xoay TEMAOHOCUTENS B NOA-
alowem TPpyGonpoBoae) Npu npoknaake TpyoGonpo-
BOAOB B OAHOM psay.

3 NPUCOEANHEHUE CUCTEM
NOTPEBJIEHUA TEMJIOTHI
K TENNOBbIM CETAM

3.1 MNpucoeanHerne cuctem noTpebneHns Ten-
NOTHl cnefyeT BbIMONHATb C YHETOM rmapaenvyec-
KOro pexuma paboTbl TENAOBLIX ceTek (NbLe3omeT-
pudeckoro rpaduka) n rpadpvka namMeHeHuss Tem-
nepaTypel TENJIOHOCUTENA B 3aBUCUMOCTU OT 13-
MeHeHUs TemMnepaTypbl HAPYXHOro Bo3ayxa.

3.2 PacuetHas TemnepaTtypa BOAbl B nogalo-
wmx TpybonposBogax BOASIHLIX TEMNOBLIX ceTell Noc-
ne UTN npu npucoepuvHeHun CUCTEM OTOMNEHUS
30aHnii NO 3aBUCUMOIN CXeMe A0/KHA NPUHUMATL-
CS paBHO# pacyeTHOW TemnepaType BOAbl B MNO-
daowem Tpybonposoae Tennoseix ceTein go UTN,
HO He Bbiwe 150 °C.

3.3 CuctemMbl OTONNEHUSA, BEHTUNALUUN U KOH-
ANUMOHNPOBAHUA BO3AyXa AOMKHBI NPUCOEANHATLCA
K ABYXTPYGHbLIM BOASHLIM TENNOBLIM CETAM, Kak
npasuno, NO 3asBUCUMOI Cxeme.

Mo He3aBucuMOIi Cxeme, NpeaycMaTpusaioen
YCTaHOBKY BOAONOAOrpesaTeneil, [ONyckaeTcs npu-
COEAUHATL: CUCTEeMbl oTonneHusa 12-3TaxHbix 3aa-
HWI n Bbiwe (unn 6onee 36 m); cuCTeMsl oTonne-
HUA, BEHTUNAUMKW N KOHRAUUMOHWPOBAHUA BO3AYyXa
30aHUNA NPU TMAPaBANYECKUX YCNOBUAX, U3SOXEH-
HbiX B A. 3.5, a TaKke CUCTEMbI OTONNIEHNS 34aHWIA
B OTKPbLITHIX CUCTEMAX TENNOCHAGXEHUA npu He-



BO3MOXHOCTU 06ecneqeHuns TpebyemMoro Kavecrtea
BOObI.

3.4 CucTeMbl OTONNEHUA 3a0aHNI caeayeT npu-
COEAUHATL K TENNOBLIM CETAM:

HenocpeacTBeHHO NPU COBNAAEHUKU ruapasnu-
4eCKOro ¥ TeMNepaTypHOro PEXMMOB TEMI0BOA CeTH
n MeCTHOM cucTtemsl. pn 9TOM cneayeT yuuThIBaTh
Tpebosarua npun. 11 CHull 2.04.05-91* u o6ecne-
4YnBaTb HEBCKMMAEMOCTb NeperpeTon BoaLl Npyu aun-
HaMU4YECKOM U CTaTUYECKOM pexumax CucTemsl;

yepe3 aneBaTop Npu HeoBXOAMMOCTU CHUXE-
HYS TemnepaTypbl BOAbI B CUCTEME OTOMNIEHUS U

.pacnonaraeMOM Hanope nepej 3nesaTopoMm, Oo-
cTaTto4HoM ans ero pabotsl;

4Yepes cMecuTenbHble Hacochl NpuU Heobxoau-
MOCTU CHUXEHUS TeMNepaTypbl BO4b! B CUCTEME 0TO-
NAEHNA U pacnonaraémMomM Hanope, HeAOCTaTOYHOM
ana paboTul anesaropa, a Takke Npu ocyulectene-
HUX aBTOMATUYECKOrO PerysiMpoBanvus CUCTEMSI.

3.5 Mpu npucoegmHeHUn CUCTEM OTOMNEHUA U
BEHTUNAUMK K TENNOBbLIM CETAM NO 3aBUCUMON CXe-
Me ONia OTKPbITOR U 3aKpLITO CMCTEM TennocHab-
XeHUA B COOTBETCTBUM C Nbe3OMETPUHECKUM rpa-
¢dukom cnegyer npegycMarpusath:

a) Npu pacnonaraemMoM Hanope B TEMJIOBOWA ceTu
nepea TenJOBbLIM MYHKTOM, HEAOCTATOYHOM AN
NPeoaoNeHns rmapasiM4eckoro CONPOTUMBNEHUS
TPy6onposoaos 1 060pyAOBaAHUR TENNOBOrO MYHK-
Ta u cuctem notpebneHua tennoTet nocne T, —
noAka4yueaiowme Hacocel Ha obpartHoM Tpybonpo-
Bode nepepn BbiIXOAOM U3 TENNOBOro nyHkra. Ecnu
npu aToM pasneHwe B oBpaTtHOM Tpy6Gonposoae
npucoeavHaemMbix cuctem ByaeT HUXe CTaTUHECKOTO
[ABNEHUA 8 3TUX cucTeMax, NoAKa4vBalOWMK Ha-
COC AOMKeH YCTaHaBNMBaTLCA HA MOAAOWEM Tpy-
6onposoae;

6) npu pasneHuu B nogaowem Tpybonposoae
TENNOBON CeTu nepep TEMNNOBLIM MYHKTOM, HeOo-
CTaToOYHOM And obecneyeHusi HEBCKMNaHUA BOAbI
(npu pacyeTHOM TemnepaType) B BEPXHUX TOoYKax
APUCOEOMNHEHHbIX CUCTEM NOTPEBAEHUS TENNOTLHI, —
noaxa4MBealoLme HacoChl Ha nogatowem Tpybonpo-
BOAE Ha BBOAE B TEMNNOBOW MYHKT;

B) NpY JaBneHwu B nogawwemM Tpybonpoeoae
TENNOBON ceTu nepeq TEruyloBwbIM MYHKTOM HUXe
CTaTU4ecKoro AaBNeHWs B cucTemax norpebneHus
TeNnA0Thbl — NOAKAYMBAIOLINE HACOCHI HA NOAAIOLLEM
Tpy6onposoge Ha BBOAE B TEMNNOBOW NYHKT U pery-
NATOP pasneHus «no cebs» Ha obpatHom Tpybo-
NPOBOAE Ha BLIXOAE U3 TENAOBOTO MYHKTA;

) NPy CTaTU4ECKOM AABIEHUUN B TENNOBOK ceTn
HUXE CTaTUYeCKOro naBiieHus B cUcTemax notped-
NeHna TennoTbl — pPeryn\Top gasneHuna «go cebs»
Ha 06paTHOM TPYGONpOBOAE Ha BbIXOAe W3 Tenno-
BOr0 MyHKTa, @ Ha nojawuwem Tpybonposoae Ha
BBOAE B TENNOBON NyHKT — O06paTHLIA KnanaH;

A) npu pasnexun B o6paTHoM TpyGonposoae Ten-
NOBOIA CETU NOCNEe TeryioBOro MYHKTA HWUXE CTaTv-
4eCcKOoro AaBfeHus B cuctemax notpebnexHns tenno-
Tol MPU PasfIMYHbIX pexumax paboTbl cetv (B TOM
yucne Npu MakcumansHom soaopasbope u3 oGpar-
HOrO TPYOONPOBOAA B OTKPLITLIX CUCTEMAX BOOOCHA6-
XEHUR) — perynaTop pasneHus «40 cebs» Ha obpar-
HOM TpybonpoBoAe Ha BbIXOAE U3 TENMOBOrO MYHKTA;
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e) nNpu AasneHun B obpaTHoM TpyBonposoae
TEnAoBON CeTW nocne TennoBOro MyHKTa, NPEBbi-
waiowemM aonyckaemoe gasneHve gna cuctem noT-
pebneHnsa TennoTbl, — OTCEeKaIOWMIA knanaH Ha no-
papowem Tpybonposoae Ha BBOAE B TEMNnAOBOW
nyHKT, a Ha oBpaTHoM Tpybonposoae Ha BbIXxOAe
13 TennoBoro flyHkTa — nogKayusaiolime Hacockl ¢
npenoxpaHUTEenbHbIM KNanaHoM;

X) nNpu CTaTU4ECKOM OaBfieHWU B TennoBoMn
CeTn, NpesbiWAIWEeM AonycKaemoe AaBneHue Ans
cucrem noTpebneHus TennoTbl, — OTCEKaloLWmii Kna-
naH Ha nogaiwiiemMm Tpybonposoge nocne Bxoaa B
TENNOBOW NYHKT, a Ha oBpaTHOM Tpybonposoae
nepesn BbIXOAOM U3 TEMNOBOrO NyHKTa — Npeaox-
paHUTEeNbHLIA K 0OpPaTHLIA KnanaHsl.

3.6 K ogHOMY anesaTopy NpUCOeaUHAETCS, Kak
npaswao, oaHa cuctema otonnenus. Lonyckaercs
NPUCOEANHSTL K O4HOMY 2/1€BaTOPY HECKONBKO CUC-
TEM OTOMNEeHUsl C YBA3KOW MMOpaBANYECcKUx pexv-
MOB 3TUX CUCTEM.

3.7 CmecuTenbHbie HAcOCbl ANA CUCTEM OTO-
nnexHns yCTaHaBNUBaIOTCA:

a) Ha nepemblidke Mexay nogalwum n obpar-
HbIM TpyBonposogaMn npu pacnonaraemMom Hano-
pe nepea y3nom CMeweHnst, AOCTaTOMHOM AN Npe-
OLI0NEHUN TMAPABANYECKOrO CONPOTUBAEHNS CUC-
TeMbl OTOMJIEHUA U Tennosbix ceteit nocne LITN, u
npu AasneHun 8 o6patHOM Tpybonposoae tenno-
BO# CeTX nocne Tennosoro NyHKTa He MeHee 4em
Ha 0,05 MIlla suiwe cTaTU4eCcKoro gasneHnsl B CUC-
TEMEe OTOMNeHUs;

6) Ha o6paTtHOM Tpybonposoge nepen y3nom
CMELUEHNA UM Ha Noaalowem Tpybonposoge nNoc-
Nne y3ana cMelleHus Npu pacnonaraeMom Hanope ne-
pen y3JioM CMelleHUsi, HeAOCTaTOYHOM ansa npe-
OLONEHUS TMAPABNYECKOr0 CONPOTUBNEHUS, YKa-
3aHHOrO B MOAMNYHKTE «a», NPU 3TOM B Ka4ecrse
CMECUTENIbHbIX HAaCOCOB MOryT GbiTb UCNONL30BaA-
Hbl NoAKaYMBaIOLWME HACOChI, NpeaycMarpuBaemMble
8 cooteBetcTBuu ¢ nn. 3.5,a, 6, B, e.

3.8 CucremMbl BEHTUAALMN N KOHAULMOHUPOBa-
HUS BO34yXa 34aHWiA NPUCOEAUNHRAIOTCA K TENIOBLIM
ceTaMm:

HenocpeacTBEHHO — Korga He Tpebyercs ws-
MEHEHNA PacyETHbLIX NapamMeTPoB TEMNJOHOCUTENs;

yepe3 cMeCuTeNbHble HAacockl — Npu HeoBxo-
AMMOCTU CHUXEHWA TemnepaTtypst BOObl B cCUCTe-
Max BEHTUNAUMM KU KOHOUUMOHUPOBAHWUA BO3AYyXa,
4ns noaaepXaHns NOCTOAHHON TemMnepaTypbl BOAb,
nocTynaouwelh B Kanopudepsl BTOPOro nogorpesa
CUCTEM KOHAMLIMOHMPOBaHUS BO3AyXa, a TakKe 4ns
obecnevyeHns HEBCKMNAHKA BOAbl B BEPXHUX TOHKAxX
Tpy6onposoaos v kanopudepos CACTEM BEHTUNSA-
UMK U KOHAULUOHUPOBAHUA BO3ayxa (ecnu He yc-
TaHOBMEHbI NoAKa4nsalowme HacoCbl Ons ApYyrux
cuctem no n. 3.5,6).

MecTta yCTaHOBKM CMECUTENbHbIX HAacOCOB ANA
CUCTEM BEHTUNAUMM BbIBUPAIOTCA aHANOTMYHO CMe-
CUTEesIbHLIM HACOCaM oNa CUCTEM oTonneHus no n. 3.7.

3.9 B TennoBbix NyHKTax norpebureneit tenno-
Thi C 3aBUCUMbLIM NPUCOEAMHEHNEM CUCTEM OTOoNAEe-
HUSl, BEHTUASLUMU U KOHOWULMOHUPOBAHUA BO34YXa,
B KOTOPbIX pexum TennonotpebnerHns He obecne-
YMBAETCA NPUHATLIM HA UCTOYHWKE TEMMOTLI LeH-
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TpanbHbIM Ka4€CTBEHHbIM PErynMpoBaHMEM OTNyC-
Ka TennoTel, CneayeT npeaycMaTpuBaTe KOPPEKTU-
pylolwmMe HacoCbl UNWU perynmpyemble 31eBaTopbl,
OCYLLECTBNAIOWME CHUXEHUE TemnepaTypbl BOAb
nocne UTM vnn UTI B cooTeeTcTBUM € rpadurkamu
TeMnepartyp TenIoOHOCUTENN B 3TUX cuctemax. MNpu
3TOM U3MEHEHWNe TemriepaTypbl BOAbI NPOU3BOAUT-
Csl aBTOMaTU4eCku PerynaTopoM nogaqu TernioTsl.

KoppekTupyoume Hacocbl ycTaHaBAMBAKTCH,
Kak Npasuio, Ha NePemblKe Mexay Nogalowmm u
obpaTHbIM TpyBonposogamu nocne otbopa Boasl
13 nogaiouwero Tpybonposoaa v Ao otéopa sogpl
13 obparHoro Tpybonposoaa Ha BOAONOAOrpeBa-
TEeNnn N CMecuTebHble YCTPONCTBA ropsYvero Bo-
nocHabxeHua. Mepuoabl paboTbl 3TUX HACOCOB
onpeaensioTCA 8 3aBUCUMOCTK OT MPUHATOrO Ha
UCTOYHUKE TennoThbl rpaduka perynupoBaHusi OT-
nycka TennoTbl, CXeMbl NPUCOEAMHEHUS BOAONOA4O-
rpesaTenen ropsyvero BoAoCHabxXxeHus, pacyHeTHo-
ro rpaduka Temnepatyp soapt B cetax nocne UTMN
W pac4eTHbIX TeMnepaTtyp BHYTPEHHEro Bo3gyxa B
nomeuieHunsax. OHu MOryT 6biTb TaKke COBMELLEHbI
C NOAKAYMBAIOWMMA HACOCaMu, YCTaHaBiNBaeMbl-
mMu no n. 3.5.

3.10 B TtennosbIx NnyHkTax noTpedbutenen ten-
NOTbl C HE3aBUCUMBIM NMPUCOEOUHEHUEM CUCTEM
OTONNEHUS, BEHTUNSIUUM N KOHAMLUOHUPOBAHUS
8034yXa ANs perynmpoBaninst B COOTBETCTBMN C pac-
YeTHbIM rpaduKoM TemMnepaTypbl BOAbLl NOC/E BO-
gonoaorpesareneii cnepyeT npeaycmarpusaTb pe-
rynaTop fonayv TennoTbl Ha OTOMNEHUE.

LinpkynaumoHHble HacoChbl Npu He3aBUCUMON
cucteMe TennocHabxeHus yCTaHaBNUBAIOTCS Ha
obpaTtHoM Tpybonpoeoge OT CUMCTEM OTOMNEHUS,
BEHTUNALWM U KOHAULMOHUPOBAHUA BO3ayXa nepen,
BOAOMNOAOrPEBaTENEM.

3.11 Ob6uiecTBeHHOEe 3g4aHne C TENNOBLIM NO-
TOKOM Ha BeHTunauunio 6onee 0,5 MBT cnenyet npu-
COeAUHATL K TennosbiM ceTam B LITMN otaensHo oT
XUNBIX U OBWECTBEHHBbIX 34aHWI C TEennoBbIM MO-
TOKOM Ha BeHTunauuio mexee 0,5 MBT kaxaoe. UTH
Takoro o6wecTseHHOro 3aaHua ponxeH obecneun-
8aTb paboTocnocoBHOCTb BCEX CUCTEM TennonoT-
pebneHun 3naHuN.

NpeaycmartpuBaTe camocTosATENbHbIE TPy6Gon-
posoasl ot LITN k 3aaHKI0 ang npucoeamHerus oT-
AENbHO CUCTEM BEHTUISIUMMN HEe PEKOMEHAyeTCs.

3.12 NMpu npucoeaudenum k LTN rpynnut 3aa-
HWIA C HE3aBUCUMBIM NPUCOEAUHEHUEM CUCTEM OTO-
nierus 1 BEHTUNALMK ChnepyeT npeaycMaTpmBarth
yctaHoeky B UTM o6wero sBoaonogorpesarens.

PacyeTtHan TeMnepartypa Boabl nNocne soaono-
porpesatensi B 3TOM Chy4ae A0/KHA NMPUHAMATLCA
B 3aBUCUMOCTM OT paauyca AeACTBUSI TEennoBbIX
ceTeil nocne TennoBOro NyHKTa, Kak npasuso, Ha
10—30 °C Huxe NpuHATON B ceTax A0 8040N0A0-
rpesartens co cMecuTenbHbIM yCTpoiicTeoM B UTT,
obecneunsalowmm Tpebyemoe cCHUXeHue Temnepa-
TYpbl BOAbI B CUCTEMAX OTOMJIEHUS.

3.13 3anonHeHne n NOAMUTKY BOASAHLIX TENNO-
Bbix ceTeit nocne LITN u cucrem notpebneHns Ten-
NOTH, NPUCOEANHSAEMBIX K TEMNOBLIM CETAM MO He-
3aBMCUMOII Cxeme, CheayeT npeaycMaTpuBaTth BO-
novi us obparHoro TpybGonpoBoaa TEnnoBoii cetu
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NOAMUTOYHLIM HAacoCoOM WUnu 6e3 Hero, ecnu pae-
neHve B o6paTHOM TpyGonposoae TEnIOBON ceTu
OOCTATOYHO Anst 3anOfHEHUs MeCTHOI CUCTEMBI.

MNpwn 060CHOBAaHMU QONYCKAETCA NOAMWUTKA YKa-
3aHHbIX CUCTEeM 13 nogaioutero Tpybonposoaa Ten-
NI0BOW CeTU € o6ecrneyeHnemM 3aumTsl 3TUX CUCTEM
OT NpEesBLILeHNUs B HUX AaBMEHWMS U TEMNepaTypsl
BOAbl, @ B OTKPbITLIX CUCTEMAX TEMNNOCHAGXeHNS —
U U3 CUCTEMbI ropsivero BoaoCHaBXeHus.

MoanuTka BOAOY U3 BOAONPOBOSA HE AONycKa-
eTcs.

3.14 Cxema npucoeguHeHns Boaonoporpesa-
Tenei ropayero eogocHabxenus (puc. 1 — 8) B 3a-
KPbITbIX cUCTemax tennocHabxeHua BolbupaeTtcs B
3aBUCUMOCTU OT COOTHOLIEHUA MaKCUManbLHOro
MOTOKa TENNOTL! Ha ropsiyee BoaoCHabxeHue Q...
¥ MakCMMaJIbHOTO NOTOKAa TEruyioTbl Ha OTOnNeHue

Qomax :

02> Ohmax. 21
omax

— O0AHOCTYyneH4YaTtan cxema
(puc. 1,7);

02< Ohmax. <1
omax

— ABYXCTynNeH4yaTaa cxema
(puc. 2 — 6,8).

Mpu aTtom anna cxem, ykasaHHbIX Ha puc. 1 — 6,
NpeayCMaTp1BaeTCA aBTOMaTUHECKOE OrpaHn4eHme
MakCumanbHOro pacxofa BOAbLlI U3 TENnOBOW CeTu
Ha BBOA ¥ perynupoBaHue pacxopa TennoTtbl Ha
OoTOMnNeHue.

CxeMmbl, ykasaHHble Ha puc. 7 n 8, NnpuMeHstoTcA
NPU OTCYTCTBUM PEry/nsiTOPOB Pacxopa TennoTel Ha
oTonnenve. [ina 3Tux cxem npuMeHsieTcs cTabunu-
3aumAa pacxofa BOAbl HA OTOfUIEHUe, OCYLLECTBAse-
Mas perynaTtopoM nepenaga aasneHui (nos. 4).

3.15 B cxemax, yka3aHHbIX Ha puc. 2 u 4 (c
orpaHU4eHUEM MaKCUMMaNbHOTO Pacxofa BOAblI HA
BBOA, ANA XUNbIX U 0BLECTBEHHbIX 34aHUA C Npu-
coeaAuHeHneM ux K TennoBbiM ceTam 4epes LTI m
C MaKCMManbHbLIM TEMNROBLIM NMOTOKOM Ha BEHTUNS-
unio Q,,... He 6onee 15 % MakcumanLHOro Tenno-
BOro NOTOKa Ha oTonneHue Q,,...), Npn onpeaene-
HUMM MaKCUMaNbLHOrO pacxoga BOALI U3 TENNOBOW
CeTn Ha BBOA, cneayeTt UCXOAUTb N3 MaKCUManbHbLIX
TENNOBbLIX NOTOKOB Ha OTOMNJIEHNE U BEHTUAALMIO U
cpegHero Tensaoeoro NOTOKa Ha ropsiyee BoAOCHA6-
XeHue B CpeaHne CyTKW 3a Hegenio OTONUTENbHO-
ro nepnoga Q.. OrpaHudeHne noaaYn TenoHo-
cuTens ANA ATUX CXeM CneayeT BbiNONHATL MyTeM
NPUKPLITUR KNanaHa, perynupylowero noaavy Ten-
JIOHOCUTENA HAa OTORNEHWE U BEHTUNALMIO.

3.16 B cxemax, ykasaHHbix Ha puc. 1 n 3 (c
OorpaHu4yeHueM MaxkcumanbHOro pacxoaa BOAbl Ha
BBOA, AN NPON3BOACTBEHHbIX 30aHMN, a TaKkke o
o6uiecTBEHHBIX 30aHUIA C NPUCOEAUHEHUEM KX K
TennosbiM ceTam yepes LTI u c tennosbiM NOTO-
KOM Ha BEHTMAALMIO U KOHAUUMOHWPOBAHWE BO3-
ayxa Q,,... 6onee 15 % MaxcMmansHOro TeNNOBOIO
noroka Ha ovonnenue Q,,..), Npu onpeaeneHnn
MakCUManbHOro pacxofa BOObLI U3 TENNOBON CeTw
Ha BBOJ, CReayeT NcxoamTb U3 MakCUManbHBIX Ten-
NOBLIX MOTOKOB Ha OTONNEHUEe, BEHTUNAUMIO W ro-
psyee BopocHabxeHue: Q... — NPU OTCYTCTBUN
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4uK; 70 — faTimuK Temneparypel; 17 — faTtynk pacxona BoAbl; 12 — curHan orpaHnyeHna MakCUMansHoro pacxoaa BOAb M3 TEMNOBON CeTW Ha BBOA, 13 — AATUMK NABNEHUA BOOL!
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6aKkoB-aKkKyMyNAaTOPOB Ha rops4ee BogocHabxeHve
MAKW CPpeaHero TeNNOBOro NOTOKA HA ropsdee BO-
LocHabxewue, @, — Npu Hanuunm 6aKkos-akKymy-
naTopos. B aTom cniyyae orpaHvyeHue nogayv ren-
NOHOCUTENS Ha BBOL, CneayeT BbINONHATL NyTem
NPUKPLITUA KnanaHa, perynvpylowero nogady ten-
NloHOCHUTeNs Ha BOAONOAOrpeBaTeNlb ropsivyero BoO-
BOoCHabxeHus.

3.17 CxeMbl, yka3aHHble Ha puc. 1,2,4, moryT
NPUMEHATLCA Takke 1 B UTI, npu aToM noaalowmii
TPy6ONpoBOA, CMCTEMbI BEHTUAAUMU NOAKMOHaeT-
CA A0 KnanaHa, peryampyiowero nogavy TennoTobl
Ha oTonneHuve.

3.18 Ha puc. 5 1 6 npusegeHsl ABYXCTyneH4a-
Thie CXeMbl NpucoeguHeHns soaonoaorpesaTenei
ropadero sBopocHabxexua B UTI ¢ ueHTpansHbiM
aBTOMaTUYeCKUM PEryNinpoBanveM nogadun Tensno-
Tbl HA OTON/IEHWUE C NOMOLLbIO BOAOCTPYMHOMO ane-
BaTopa C perynupyiolein urnoi u ¢ nodacagHoim
aBTOMaTUYECKUM perynupoBaHvMeM nogayv Tenno-
Tbl HA OTONNEHUE (CM. puc. 6).

ABTOMaTUYECKOE perynMpoBaHue nogadu Ten-
NnoTbl Ha otonnexHue 8 UTI mMoxeT BbiTb NpUMeEHe-
HO TaKke ANs OAHOCTYNEH4aToM CXeMbl Npucoenn-
HeHus BoAonogorpesaTeneil ropsyero BogocHab-
XeHus no puc. 1.

3.19 lMpu npuMeHeHUn OJHOCTYNEH4YaTON cxe-
Mbl MO pUC. 7 Nepembidka C 3a4BUXKOA A OTKPbI-

Ta B OTONUTENbHLI NEPUOL NPU COOTHOWEHKM

%’-"l“i <0,2 (eogonoporpesatenn paboraet no
omax
NpPeaBKIIOYEeHHON CXeMe), a Nepemblyka C 3a4BUX-

Kot 5 npepycmarpueaerca ana paboTbl B NeTHUA

nepuoa; Npu COOTHOWEHUU —QJ!M>1 nepemblyka
omax
C 3aaBuXKoin A He TpebyeTcsa, M Boaonoaorpesa-

Tenb paboTtaeT B TeyeHue BCEro roga no napan-
nensHOW cxeme.

Mpy npumMeHeHun ABYXCTYMNEHYATOW CXE€Mbl Mo
puUc. 8 Ans Xunbix U OOWECTBEHHbIX 3aaHWK C Makcu-
ManbHbIM TENIOBLIM NOTOKOM Ha BEHTUASLMIO MEHee
15 % MakCMManbHOro TerniI0Boro NOToKa Ha oTonne-
HVWe Boaonoaorpesartenb 2-i CTYNEHW B OTONUTENb-
HbIX nepuog pabotaeT No nepemMbiyke C 3a4BUXKONA
A (no NPEeaBKNIOYEHHOW Cxeme), a NEPeMblKa C 3a-
nswxkon b npepycmatpusaerca ans paboTtel B feT-
HWA nepuoa. MNpu NPUMEHEHUN 3TOI CXEMbI B NPOU3-
BOACTBEHHbIX 34aHWUAX MW HA rPYNNY OOLLECTBEHHbIX
34aHMIA C TENNOBLIM NOTOKOM Ha BEHTURsUMIO Bonee
15 % TennoBoro NOToKa Ha OTOMIEHNE NepemMblHKa C
33ABUXKON A B CxeMe Ha pucC. 8 He npepycmaTpuBa-
eTcsl, Bogonoaorpesatens paboraetr B Hanu4um
BCEro roaa no nepemsiyke ¢ 3aaBuXKon 5 no cme-
WwaHHOh cxeme.

3.20 MpuseneHHbIE CXeMbl NPUCOEAUHEHUSN
noTpebuTeneii TeNNOTbI K TEMNNOBLIM CETAM HE OX-
BaTbIBAIOT BCEX BOSMOXHbIX BapnaHTos. MoryT npu-
MEHATLCH TakXe ApYrue Cxembl NpucoenuHe-
HUA noTtpebureneit TENnOTbl K TENNOBLIM CETAM,
o6ecneynBaloiMe MUHUManNbHLIA pacxoq, Boabl B
TEMNNOBbLIX CETSAX, 3KOHOMMIO TENNOTLI 33 CHET Npu-
MEHEHUs PErynsaToOpPoB pacxoga TEennoTLl U orpa-
HUYUTEeNne MakCuManbHOrrO pacxoaa CeTeBo Boasl,

16

KOPPEeKTUPYIOUMX HACOCOB UK 3N1EBATOPOB C aB-
TOMaTUYECKUM PErynupoBaHMEM, CHUXAIOWMUX
TeMmnepartypy BoAbl, NOCTynalowWei B CUCTEMBI
OTOMNIEHUA, BEKRTUNSLUMU N KOHANULMOHNPOBAHUS
BO3ayxa.

3.21 Mpwn TennocHabXeHnM OT KOTEALHON MOLL-
HocTblo 35 MBT u MeHee npu TeXHWKO-3KOHOMW-
Yeckom 060CHOBaHMK AoNycKaeTcs NpUcoeanHeHne
K TENNOBbIM CETAM BOAONOAOrpeBaTeNein CUCTEM
ropsyero BoaocHabxeHns no oAHOCTYMeH4aToi
cxeme (CM. puc. 1 U 7) HE3aBUCMMO OT COOTHOLLE-
HUSI TENNOBBLIX HArPY30K CUCTEM ropsvero BOAO-
cHabxeHus N oTonieHus.

3.22 B 3akpbITbiX cucTEMax TeNAOCHaGXeHns
Npy¥ NPUCOEANHEHUU K TENNOBLIM CETAM CUCTEM ro-
ps4ero BOAOCHaGXEHUs C LMPKYIAUNOHHBLIM TPY-
6onposoaom (cm. puc. 1 — 8) nomkHbel npegycmar-
PUBATBLCH UMPKYNAUNOHHBLIE WAV NOBLICUTENBHO-
UMPKYNSALMUOHHBIE HACOCHI B COOTBETCTBUM C Tpe-
6oBaHuamu CHull 2.04.01-85.

3.23 lMpun gBYXCTYNEHYaTLIX CXeMax NPUCcoeamn-
HeHus BOAOMNOAOrpesaTeneit CUCTEM ropsayero BO-
DOCHaBXeHUss ¢ NPUHYAUTENbHOI LMpKynauue
BOAbI LMPKYNALMOHHbLIA TPyBONpoBoa pekoMeHAay-
eTCs NpUCoeanHATL K TpybonpoBoay Harpesaemoi
BOAbLI MeXAyY Bogonoaorpesartensmu | u |l ctynexen,
a Npu napannensHo’ cxeme NPUCOEDUHEHUA — K
TPy6oNpoOBOAY XONOAHOM BOAONPOBOAHOI BOAB! UK
K Tpybonposoay HarpesaemMon BOAbI MEXAY CeK-
uMaMKU BogonoaorpesaTens.

3.24 Mopsuee BoaocHabXeHNe B OTKPbITbIX CUC-
Temax TennocHabxeHusa AOMKHO NPUCOEAUHATLCH
K nogaouemy n obpatHomy TpybonpoBoaam AByx-
TPYGHbIX BOASAHLIX TEMOBLIX CETell Yepe3 peryns-
TOp CMeweHus oAbl (puc. 9) aAna noaayuu B cucre-
MY ropsvyero BOAOCHabXeHuss BOAbI 3a1aHHON Tem-
neparypei.

Ot60p BOALI AN ropsa4ero BogocHabXeHua ua
Tpy6onpoBoaoB 1 NPUBGOPOB CUCTEM OTONEHUA He
[ONycKaeTcA.

3.25 B oTKpLITbIX CUCTEMaxX TennocHabxeHns
LMPKYNAUMOHHBLIA TPYBONPOBOA CUCTEMBI FOpsive-
ro BOAOCHAGXEHUs1 PEKOMEHAYETCS NPUCOEAUHATL
K obpaTtHOMy TpyGONpoOBOAy TENNOBOW CETU nocne
oT6opa BoALI B CUCTEMY FOpAYEro BOAOCHaGXeHU:
(puc. 9, a); npu aTom Ha Tpybonposope Mmexay
MecToM oT60pa BoAbI U MECTOM NMOAKNIOYEHUA UMpP-
KynsuMoHHOro Tpybonposoga AONXHa npegycmar-
puBaTbCsl AvadparmMa, pacCYMTaHHaAa Ha raweHue
Hanopa, paBHOro CONpoOTUBAEHUIO CUCTEMbl Fopsa-
4ero BOAOCHAOXEeHUs B UMPKYSILMOHHOM Pexume.,

3.26 B oTkpbiTbIX cucTeMax TennocHabxeHus
npu paeneHun B8 obpaTHOoM Tpyb6onpoBoae Tensno-
BOIt CETH, HeQOCTaTOYHOM AN NOZAYN BOALI B CUC-
TeMy ropsuero BogocHabxenus, Ha TpybGonposoae
ropsyeii Boabl OCAe Perynsaropa CMeLleHna cneay-
eT NpeaycMaTpuBaTh MOBLICUTENBHO-UNPKYNALUMOH-
Hblii Hacoc (puc. 9, 6). Mpn aTom ycTaHoska auad-
parmel, NnpeaycmoTpeHHoit n. 3.25, He Tpebyercs.

3.27 lopsiuee BopocHabxeHne ans TexHONO-
rMYECKUX HyXa AONyCKaeTCs npeaycmarpueaTtb U3
CUCTEMbBI FrOpsivero BOAOCHAOXeHUsa Ana XO3siii-
CTBEHHO-6bITOBLIX HYXZ, €CNu napameTpbl BOAbl B
CUCTEME XO35INCTBEHHO-NUTLEBOro BOAONPOBOAA
YOOBNETBOPSAIOT TPebOBAHUAM TEXHONOrMY4eCKoro
notpeburens, npu yCnosum:



Hanuuus ropsa4Yen Boabl NUTLEBOrO KaYecTsa ANns
TEXHOMOrMHeckMx NpPouUeccos;

OTCYTCTBUS MPOU3BOACTBEHHOIO BOAOMPOBOAA
C Ka4ecTBOM BOAbl, NPUroAHbIM ANA AAHHOMO TEX-
HONOrM4eCKoro npouecca.

3.28 lMpu TennocHabxeHun OT OOHOro Tenno-
BOrO NyHKTa NPOU3BOACTBEHHOTO UNK O6LLECTBEH-
HOrO 34aHNA, UMEIOLLEro Pa3nnyHble CUCTEMBI NOT-
pebnenns TENNOThbI, KAXAYID U3 HUX CleayeT npu-
CcoeauHATb MO CaMOCTosATENbHbIM TPy6onposoaamM
OT pacnpenennMTensHoro (nogaKwero) n c6oprHo-
ro (o6paTHOro) konnekropos. JonyckaeTcsi npuco-
eavHATb K 0aHOMY obuiemy TpybGonpoBoay cucTe-
Mbl TennonoTtpebnenus, paboTalowme Npu pasnmy-
HbIX pexumax, yaaneHHbie OT TenNOBOro nyHKTa
6onee 4em Ha 200 M, c nNpoBepkoi paboThl ITUX
CUCTEM MPU MaKCUMamsHbLIX ¥ MUHUMAEnNbHBIX pac-
XoAax v napameTpax TennoHocuTens.

3.29 O6parHbIn TpyGoNpoBog, OT CUCTEM BEH-
TUNALUMK NPUCOEANHAEGTCHA Nepes BOOMNOAOrpeBa-
Tenem ropsavero soAocHabxenws | ctynexu.

Mpu atom, ecnu noTepu AasfieHns NO CETEBOWH
Boge B Boaonoaorpesartene | CTyneHn npesbICAT
50 kMa, o6opyayeTcs nepemblyka BOKPYr BOAONO-
aorpesartensi, Ha KOTOPOW yCTaHaBnInBaloTCs ApPOC-
cenbHaa guacdparMa unu peryaupylowmin knanas,
paccyuMTaHHbLIe Ha TO, 4TOObI NOTEPU OABNEHUS B
BOAONOAOrpesaTene He npeBbillany pacHeTHOW Be-
JIN4UHBI.

3.30 K napoBbiM TennoBbiM ceTam notpebute-
M TENNOTbI MOTYT NPUCOSAUHATLCA: NO 3aBUCUMOIA
cxeme — C HenocpeacTeeHHOM nogayen napa B cuc-
TeMbl TennonoTpebnenvs ¢ uamereHnem wnu 6es
“3MeHeHUs NapameTpoB rnapa; no He3asMCHUMO cxe-
Me — Yyepe3 NapoBOAAHbLIE NOAOMPEBATENM.

Ucnonb3oBaHue Ang uenemn ropa4ero BogocHat-
XEHUS NapoBbiX BOAOHarpeBaTenen 6ap6oTaxHo-
ro TMna He JonyckaeTcs.

3.31 MNpu HeoBXx0OMMOCTU uaMeHeHua napa-
METPOB Nnapa AO0MKHbI NPeayCMaTpUBaTbCA PedyK-
UMOHHO-0OXNaauTenbHble, PeAYKUMOHHbBIE UK OXna-
AVTENbHLIE YCTAHOBKM,

PasmMeleHue aTUX yCTPOWUCTB, a TaKkxe yCcTaHo-
BOK cbopa, oxnaxgeHua n Bo3BpaTta KoHAeHcaTa B
UTA vnu 8 UTN cnepyeT npeaycMaTpuBaTh Ha OC-
HOBaHUYN TEXHWUKO-IKOHOMUYECKOro pac4yeTa B 3a-
BMCUMOCTH OT YnCna noTpebuteneii u pacxoaa napa
CO CHWXEHHLIMW NapamMeTpamu, Konv4ecTsa BO3-
BpaulaemMoro KOHAeHcaTa, a TaKkke pacnonoxeHus
notpebuteneii Nnapa Ha TEPPUTOPUN NPELNPUATHS.

3.32 [1pu npoexTnpoBaHun cucrem cbopa u
BO3BpaTa KOHAeHcaTa CcneayeT pykOBOACTBOBATb-
cs Tpe6osBaHuamu pa3n. 3 CHuM 2.04.07-86*.

3.33 B tennosbix NyHKTax ¢ yCTaHOBKamMu c60-
pa, oxnaxpeHua U BO3BpaTa KOHAeHcaTa AO0MXHbI
npegycMaTpusaTbCs MePONPUSATUS NO UCNOb30Ba-
HWIO TEennOTkLl KOHAEeHcaTa nyTem:

OXNaxneHus KoHAeHcaTta B BOgonogorpesare-
NAX C UCNONL30BaHWEM HarpeToi Boab! AN X03aii-
CTBEHHO-6bITOBbIX U/ TEXHONOrMYecKux NoTpedmn-
Tenew ropsiyeii Boabl;

nony4yeHUs napa BTOPUYHOro BCKMNAHMA B
paclmpuTenbHbix 6akax ¢ KCNONL30OBaAHMEM ero As
TEeXHONOru4eckux noTpedureneit napa HU3Koro Aas-
NeHuns.
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3.34 B tennosbIx NyHKTax, 8 KOTOPbLIE BO3MOX-
HO MOCTYyNNEeHNe 3arpsa3HEeHHOro KoHAeHcarta, Ao-
NXKHa NpeaycMaTpusaTbCs NPOBEPKa KayecTBa KOH-
neHcaTa B KaxaoM cO0pHOM Bake v Ha fpeHaXHbIX
TpybonpoBogax. Cnocobul KOHTPONA ycTaHasnnea-
I0TCA B 3aBUCUMOCTHK OT XapaKTepa 3arpasHeHns v
CxeMbl BOAONOArOTOBKW Ha UCTOYHMKE TennocHab-
XEHUSA rNapom.

3.35 Ha Tpy6onpoBoaax TennosbIx ceTen u KoH-
AeHcaTonposoaax npu Heo6xoAMMOCTM nornoue-
HUS M3BLITOYHOrO HaANOpa AOMXHLI NpegycMaTpu-
BaTbCA PErynsitopbl AABNEHUS UNN APOCCENbHbIe
nvadparmel.

4 OBOPYQOBAHME, TPYEOMPOBOAKI,
APMATYPA U TEMJI0OBASl U3ONALUK

BOAONOAOIPEBATENN

4.1 B tennosbix NyHKTax cnepyeTt NPUMEHATb
BOASIHbIE TOPU3OHTAJIbHLIE CEKLMOHHbLIE KOXYXO-
TpyBGHbIE UNW MNacTUHYaTble BOAONOAOrpeBaTeny
b0 NapoBbLIE FOPU3OHTANbHLIE MHOTOXOA0BLIE BO-
aonoporpesartenu.

B kauecTBe KOXYXOTPYGHbIX CeKUMOHHbIX BO-
aonogorpesatefieil PEKOMeHAYETCS NPUMEHSTb
BOAO-BOASHBLIE nogorpesaTteny no FTOCT 27590,
cocToswme M3 CeKumin KOXYXOTpybHOro tuna ¢
6N10KOM ONOPHBIX NEPEropPOAOK ANA TENNOHOCUTENA
AasnexHvem ao 1,6 MMNa vn Temneparypoit ao 150 °C.
B kayectBe nnacTvHYaTbiX NPUMEHANNCE BOAONO-
porpearvenun no NOCT 15518. OpHako OHWU He
npenHasHaYannch cneunansHo ans paéoTet B cuc-
Temax TennocHatxenns. OHu rpoOMO3AKU U MeHee
3 PEeKTMBHBI NO CPABHEHNIO C KOHCTPYKUMAMYU Ta-
Kux oupm, kak Anbvda-Jlasanb, CBEf, APV, Lete-
TepM u ap. Ho 3apy6exHbie GupMbl He packpbiBa-
10T MeToaukn noabopa Bogonoporpesarteneil, no-
aTOMy B npuAn. 8 gaHbl TONLKO 06LMe xapakTepuc-
TUKW PEKOMEHAYEMbIX K MPUMEHEHUIO B TENNOBLIX
NyHKTax nnacTUH4YaTeiX BOAONOAOrpeBaTeneil ne-
peuncnenHbix bupm.

4.2 [1ns cMcTeM ropadero BoA0CHabXeHus no-
nycKaeTcs NPUMEHATbL EMKOCTHbIE BOAONOAOrpeBa-
Tenn ¢ Ncnonb3OBaHUEM UX B KadecTBe Gakos-ak-
KYMYNSTOPOB ropsi¥eil BOAbl B CUCTEMAX rOPsYEro
BOAOCHAOXEHWA Npu YCNnosuW COOTBETCTBUA UX
BMECTUMOCTM TpebyemMoilt No pacyeTy BMECTUMOC-
T 6aKoB-aKKyMyNsTOPOB,

4.3 [ina BOA0O-BOAAHBIX nogorpesareneit cne-
AYEeT NpuHMMaTb NPOTUBOTOHHYIO CXEMY MOTOKOB
TennoHoCHMTenen.

Ona ropn3aoHTanbHbIX CEKLIMOHHBIX KOXYXOTPY6-
HbIX BOAoOMNoAOrpeBaTeneit rpeowas soga U3 Ten-
JNIOBOW CeTy NOMXHa NOCTynaTh: 41S BOAONOAOrpe-
BaTenen cucteM OTonneHna — B Tpybku, ona BO-
Aonoaorpesareneli CUCTEM ropsyero BogocHabxe-
HUA — B MeXTPyBHOE NpoCTPaHCTEO.

Dns nnactuHYaTbiX TENNOOGMEHHUKOB HarpeBsa-
eMaf BoAa AONKHA nNpoXoauTb BAONL NEPBOA M
nocnegHen NnacTvH.

Ona napoBoasHbIX nogorpesaTteneii nap A0MKeH
nocTynate B MeXTPyOHOE NpOCTPaHCTBO.

4.4 [ins cucTeMm ropsyero BoAOCHaGXeHUsa ro-
PUBOHTaNbHbIE CEKUWOHHbIE KOXYXOTPYOHbIE BOAO-
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noaorpesaTenn AOMKHLI NPUMEHSATLCA C NATYHHLI-
MU TPy6Kamm, a eMKOCTHbIE — C NaTYHHbIMU UAu Co
CTanbHbiMU 3meeBukamu. [ns nNAacTUHYaTLIX Ten-
NOOBMEHHNKOB AOMXHBI MPUMEHSATLCS NNACTUHB! U3
Hepxaseiowein crtanm no FOCT 15518.

4.5 PacyeT NnOBEpPXHOCTX Harpesa BOAO-BOAA-
HbIX nNogorpesarenein ans CUCTEM OTOMNEHUS NPO-
BOAUTCS NPK TEMNEpaType BOAbl B TEMMOBOA CETH,
COOTBETCTBYIOWEH PaCHETHON TeMnepaType HapyX-
HOro BO3gyxa ANns MPOoeKTUPOBaHWA OTOMNEHUA, a
DNS CUCTEM TOPSIYEro BOAOCHAOXEHNA — NpU TeM-
nepartype BOgbl B noaaouwem Tpybonposoge ten-
JIOBOIA CETWU, COOTBETCTBYIOLLEN TOYKe U3noma rpa-
dvka Temneparypsl BOALI UM MUHUMANBHOW TeM-
nepatype BOAbl, €C/IM OTCYTCTBYET M3NOM rpaduka
Temneparyp.

MeTopuka onpeneneHus pacyeTHO Tennoson
NPOU3BOANTENBHOCTA BOAONOAOTpeBaTeneit OTo-
NNEeHUs ¥ ropavero BogocHabxeHus, MeToauka on-
peaeneHus napaMmeTpoB Ans pacyHeTa BOAONoAorpe-
BaTenieil CUCTEM OTOMNEHUA W ropsiYero s0A0CHa6-
XEHUS NPY Pas3nnyHbIX CXemMax npPUcoeanHEHns BO-
gonoporpesareneil npuseaeHsl B npun. 2 — 6, a B
npun. 7, 8 npusepeHbl TENAOBOK U rMapasnnyec-
K1ii pacuyeThi BOAO-BOAAHbLIX NoAOrpeBaTeneit pas-
JINYHBIX KOHCTPYKLINA.

4.6 Kaxabiii napoBoasHOi noporpesarens A0-
nxeH 6biTb 060pPYHOBaH KOHAEHCATOOTBOAHMKOM
Wnv PerynatopoM nepenusa ANA OTBOAA KOHAEH-
carta, wryuepamMmu ¢ 3anopHov apmMaTtypoi ons Bbi-
nycka Bo3gyxa u cnycka Bogbl U NpeaoxpaHuTeb-
HbIM KNanaHoMm, npeaycMaTtpuBaeMbiM B COOTBET-
CTBUW C Tpebosannamu «Mpasun ycTpoiicTea u 6e3-
onacHo akcnnyaTauuu cocynos, paboTaiowmx nog,
pasneHuem» ocroptexHaasopa. Tennoson un rua-
paBnuyYeCKUii pacHeT NapoBOASHLIX noaorpesarte-
nei npuseaex 8 npun. 9.

4.7 EMKOCTHble BOAONOAOrPEBATENN OOMKHbI
6bITb 060pYAOBaHbLl NPeaoXpaHUTEeNbHLIMA Knana-
Hamu, yCTaHaBnuBaeMbiMKM CO CTOPOHLI HarpeBae-
MO cpeab!, a TaKkke BO3AYLWHBLIMA U CMYCKHbIMU
yCTpOncTBaMU.

4.8 Yncno BogO-BOASHbLIX BOAoOMoZoOrpesaTe-
neii cnefyet NPUHAMATL!

4N8 CUCTeM ropsayero BO,D.OCHaﬁ)KeHVI'FI — Aea
napannenbHO BKNIOYEHHbIX BOAONOAorpesaTens B
KO0 CTyNeHM noaorpesa, paccynraHHbix Ha 50 %
NPON3BOAVNTENBHOCTN KaXAabli;

ONs CUCTEeM OTONNEHUS 30aHWIA 1 COOPYXEHUIA,
HE gonyckawwmnx nepepsLiBOB B Noga4e 1ennoThl, —
ABa napannenbHO BKIIOYEHHbLIX BOAONOAOrpeBarte-
NA, Kaxdpll U3 KOTOPbLIX AO/MKEH PacCYUTLIBATLCS
Ha 100 % NPon3BOANTENBLHOCTU.

Mpu mMakcumaneHOM TEnaoBOM MOTOKE Ha ro-
psivee BopocHabxeHue ao 2 MBT unn npu BoO3Mox-
HOCTW NOJKNIOYEHMA NepenBuXHbIX BOAONOJorpe-
saTeNbHbIX YCTAHOBOK A0MNyCcKaeTcs npeaycmarpu-
BaTb B KAXAOW CTyneHu noaorpesa ogvH BOAOMO-
porpesaTtens ropsyero BOAOCHAOXeEHWUs, Kpome
3AaHVA, He AONYCKaloWMX NepepbLiBOB B nogaye
TeNnnoTbl Ha ropsyee sogocHabxeHue.

Ana NPOMBILNIEHHBLIX U CeMbCKOXO3ANCTBEHHbIX
npeanpuaTUiA YCTaHOBKA ABYX NapannenbHO BKIIO-
YeHHbIX BOAONOAOrpesaTeneil 8 Kaxaoih CTyrneHu
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ropa4ero BOAOCHaGXeHUA AN XO03ANCTBEHHO-Obi-
TOBbIX HYX, MOXET NpeycMaTpuBaThCs TONLKO s
NPOU3BOACTB, HE AONYCKAOWWX NepepLIBoB B No-
Aaye ropsyen Boabt.

Mpu ycTaHoBKe ANs CUCTEM OTOMNEHUS, BEHTU-
NALMK W TOPSYEro BOAOCHAGXEeHUS NapoBOASHLIX
BOAONOAOTPEBATENEN YNCNO UX DONKHO NPUHU-
MaTbCA HEe MeHee ABYyX, BKMOYaeMblX napannesb-
HO, pe3epBHble BOAONOAOrPEBATENWN HE NpedycMaT-
puBaioTCH.

Dns TeXHOROrM4eckMX YCTaHOBOK, He Aonycka-
IOWMX NepepsIBOB B NOAAYE TENNOTbI, 4OMKHLI NPEA-
yCMaTpuBaTbCsl pe3epBHbie BOAONOAOrpeBaTeny.
PacueTHan npou3BoAMTENBHOCTb Pe3ePBHLIX BOAO-
noaorpesaTeneil 4O/MKHA NPUHUMATLCA B COOTBET-
CTBUU C PeXUMOM PaboTbl TEXHONOMrMYECKUX ycra-
HOBOK NPeanpuaTHS.

HACOCHI

4.9 MNpu BbIGOPE NOAKAUNBAIOLMX HACOCOB, YC-
TaHABNMBAEMbIX B COOTBETCTBUU C TPeBGOoBaHUAMN
n. 3.5, chepyeT NpuUHUMAaTL:

nogaYy Hacoca — NO PacYETHOMY Pacxoay BOAbI
Ha BBOAE B Tennosow nyHKT (npun. 10);

HaNoOP — B 3aBUCUMOCTU OT PaCHETHOrO AaB-
nexuns 8 TennoBok cetn u Tpebyloweroca Aasne-
HUR B NPUCOeaUHSIeMbIXx cuctemax norpebnexus
TENAOTHI.

4.10 Npu BLIGOPE cMECUTENLHBIX HACOCOB ANA
CUCTEM OTOMNEHUR, YCTaHABNNBAEMbIX B COOTBET-
cteun ¢ TpebosaHuamu nn. 3.4 n 3.7, 8 UTN cne-
AyeT NPUHUMATD:

a) Npu yCTaHOBKE HAcoca Ha rnepeMblyke Mex-
Ay nogaiowmm u obpaTtHbIM TPy6onpoBoaamMu cuc-
TEMbI OTONNEHUS:

Hanop — Ha 2—3 M Gonbwe NoTepb AaBAEHUNA B
cUcTeMe OTONNEHUR;

noaadvy Hacoca G, kr/4, — no ¢popmyne

G=1,1 Guu, (1)

rae G,, — PacyeTHbI MaKCMMankHbIA Pacxos BoAb
Ha OTOMsjeHue U3 TennoBo# cetw, Kr/4,
onpepensetcsa no dopmyne

— Qomﬂx
Gao =38 2 20y (2)

rae Qymax — MaKCUManbHLIA TENAOBOW NOTOK Ha
oronnexue, BT,
¢ — yAenbHas TennoemMKoCTb BOAbl, KX/
(kr - °C);
u — K02dDUUNEHT CMeLLeHNs, onpeadens-
emMblit no dopmyne

T~ Tol
Tol =Ty (3)

roe T, — Temneparypa soAel B nogaiwouiem Tpybo-
NpoOBOAE TEMNOBOW CEeTW NPU pacyeTHOMH
TemnepaType HapyXHOTo BO3Aayxa nns Npo-
eKTUPoBaHuA oTonnewnus 1,, °C;
T, — TO Xe, B nopaowem Tpybonposoae cuc-
Tembl oTonneHus, °C;
7, — TO Xe, B 06paTHOM Tpy6onposoae OT CUC-
TeMbl oTonneHus, °C;

U=



6) npu yctaHoBKe HAcoca Ha MoaalIemM Uan
o6patHoM Tpy6onpoBoge CUCTEMbI OTONNEHUS:

Hanop — B 3aBUCUMOCTK OT [ABNEHUS B TEMNO-
BOW ceTn u Tpebylowerocs gasneHus B cucreme
OTONNEHUs C 3anacom B 2—3 M;

noaady Hacoca G, kr/4, — rno popmyne

G=11Gy(1+u). (4)

4.11 CmecutenbHble HacoCbi A1 CUCTEM BEH-
TUNALUMK, yCTaHaBNMBaeMbie B COOTBETCTBUM C 1. 3.8,
cneayet npuHuMmaTtk no n. 4.10, noactasnssa B pop-
mynax (1) n (4) BMeCTo G, pacHeTHbIt pacxos Boabl

Ha BeHTUNAUMIO G, onpeaensemsiii no popmyne
vmax®

G = 3, vaax ,

v c(tf - 13) (5)

roe Q... — MaKkCUManbHblit TENNIOBOW NOTOK Ha
BeHTUNAUMIO, BT;

TP — Temneparypa s80Abl B NOAAI0OLEM TPY-
6onpoBoge, NocTynaiowei B Kanopu-
depbi, Npyn pacyeTHOW Temnepartype
HapyXHoro sospyxa f,, °C;

5 — 710 Xe, B o6paTrHom Tpy6onposoae
nocne kanopudepos, °C.

KoadduumeHT cmelnerus cnepyer onpenensits
no ¢opmyne (3), npuHUMas BMECTO T, U T, Tpeby-
eMble TeMmnepaTypbl BoAbl 8 TpybGonposoaax Ao u
nocne kanopudepos CUCTEMbI BEHTUASILUK NPU
pacuyeTHOM TemnepaTtype HapyXHOro Bo3ayxa.

4.12 MNpwn BbIGOpE UMPKYNAUNOHHBLIX HACOCOB
ANA CUCTEM OTOMNIEHUS ¥i BEHTUAAUMK, YCTaHaBNNn-
BaeMbIX B COOTBETCTBMM C TpebosaHusmu n. 3.10,
cenegyeT NpUHMMaTh:

noaadyy Hacoca — Mo pac4eTHbIM pacxonam
BOALI B CUCTEME OTOMJIEHUA U BEHTUNAUMK, onpe-
AeneHHeiM no dopmynam npun. 3;

Hanop — Npu yctaHoske Hacocos B UTIM — no
CyMMe noTepb AaBneHus B BOONOZOrpeBartensx v
B CMCTEMax OTONNEHUS U BEHTUNSLUUKU, a Npu ycTa-
HOBKe Hacocoe B LITM AononHMTENbHO CneayeT yun-
TbiBaTh NOTEPU AABMEHMSA B TENNOBLIX ceTax oT LT
Do Haubonee yaaneHHbix T,

4.13 Mpwn BuiGOpe KOPPEKTUPYIOWMX HACOCOS,
yCTaHaBnMBaeMbIX B COOTBETCTBUU C TpeboBaHua-
mu n. 3.9, cnegyet NPUHUMATb:

noga4vy Hacoca — Mo PacHeTHOMY Pacxoay BoAb!
B cucTteme, Ha TpybonpoBoaax KOTOPOW OH ycTa-
HaB/NBaeTCs;

Hanop — No MMHUMAaNbHO HeoGXxoaMMOoMy pac-
nonaraeMoMy Hanopy B MeCTe NPUCOEANHEHNS [aH-
HbIX HACOCOB, BKNIOYaA CONPOTUBNEHNE TPybBonpo-
BOAA W PErynupylowmx yCTPONCTB Nepemblitkim.

4.14 MNpwm sbibope NOANUTOYHBIX HACOCOB, YC-
TaHasBNMBaEeMbIX B COOTBETCTBUU C TpeboBaHUsSIMK
n. 3.13, cnepyet npuHumaTb:

nopavy Hacoca — B pasmepe 20 % obvema
BOAbI, Haxogsiweics B TPybonposoaax TensioBon
CeTn N CUCTEM OTONNEHUN, NOAKNIOYEHHbIX K BOAD-
nogorpesarenio;

Hanop — u3 YCNOBUA NOAAEPXKAHUA CTaTU4ec-
KOro AaBNEeHUsi B CUCTEMAX OTONNEHUS U BEHTUNS-
LUK C NPOBEPKO PaboTbl CUCTEM B OTOMUTENLHLIA
nepuoa UCxoas u3 NbesomMeTpuHeckux rpadukos.

4.15 Yucno HacocoB, yka3aHHbIX B nn. 4.9 —
4.14, cnepyeT NPUHUMATL He MeHee ABYX, OAVH U3
KOTOPbIX ABNAETCA PEe3epBHbIM.

CII 41-101-95

B UTM npu ucnonb3oBaHumn 6echyHRaMeHTHBbIX
UMPKYJISILIMOHHBIX HACOCOB nocnegHue aonyckaer-
cs yctaHaBnmBaTth 6e3 peaepsa (BTOPOIt HACOC xpa-
HUATCA Ha cknaape).

Mpn ycTaHOBKE KOPPEKTUPYIOWUX CMECUTENb-
HbIX HACOCOB Ha NEepeMbidke A0NYCKAETCH NPuHN-
MaTb ABa Hacoca, No 50 % Tpebyemoit noaaumn kax-
nblin, 6e3 pesepsa.

4.16 MNpu nogbope nogkauMsalOWmx, cMecu-
TeNbHLIX ¥ UMPKYNALMOHHLIX HACOCOB pacyeTHasi
nopaya wx gosixHa 6biTb B npeaenax 0,7—1,1 noa-
auu npu makcumansHom KNA ans gaHHoro tuna Ha-
cocoB. [Mpu 6onblunx GakTU4ecKnx pacxonax soab!
peKoMeHAayeTcs yBennuuBatb rmapasanyeckoe co-
NPOTUMBNEHUE CUCTEeMbl 332 CYET YCTAHOBKW APOC-
cenbHbiX anadpparmMm um NPUMEHATbL Hacoc ¢ pery-
NMpyeMbIM 3NEKTPONPUBOAOM.

AUADPAIrMbl U NEBATOPbLI

4.17 JuameTtp OoTBEPCTUN ApOCCenbHbIX anad-
parM d, MM, YCTaHaBNMBAaEMbIX B COOTBETCTBUU C
Tpeb6osanuamu nn. 3.26, 3.29 n 3.35, cnenyeT on-
pegenatb no popmyne

GZ
= 4_
4=10{ g @

rae G— pacueTHsiil pacxoa soas! B Tpybonposoae,
T/4;
AH— Hanop, racumbii agpoccencHoin anadpar-
MON, M.
MuHuManbHbIA AMamMeTp 0TBEPCTUA APOCCENLHON
puadparmbl AODKEH NPUHUMATBECS PABHLIM 3 MM.
Mpu HeobxoguMoCTU cnenyeTt ycrTaHaBNMBaTh
nocnenosarensHO Ase auadparMbl COOTBETCTBEH-
HO ¢ BonblMMK guameTpaMn OTBEPCTUIA; NpU 9TOM
paccTosHve Mexay auadparmamu 4ONKHO NPUHU-
MaTbCs He meHee 10 D, Tpy6onpoeoga ( Dy — yc-
NOBHbLI guameTp TpyboTriposoaa, MM).
4.18 [duameTp ropnosuHbl anesatopa d,, Mm,
cnepyeT onpeaenaTts No dopmyne

G3 a+ u)2
= 4’—0’0
dl‘ 8,5 A N (7)

rae Gy, — Pac4eTHbI Pacxon BoAbl Ha oTonneHne
143 TEMNOBOW CeTH, T/4, ONpPeaensieMbIi
no ¢opmyne (2);
u — KoadPUUMNEHT cmelleHuns, onpeaensie-
Mbid no opmyne (3);
H, — notepu Harnopa B cucteme otonneHus
nocne anesaropa Npy pac4eTHOM pac-
Xo4e BOAbl, M.

Mpu BbIbOpe anesatopa crnenyeT NPUHUMATL
CTaHAAPTHLIA aneBaTop C Ganxannm MEHbLLUNM
OnameTpoMm ropnoBuHLI.

4.19 MuHuManbHO HeobxoamMMblil Hanop H, m,
nepen 31e8atopoM A9 NPEeoAONneHUs rmapasBnv-
4eCcKOro CONPOTUBAEHWUS 3neBartopa u npucoean-
HEeHHOI K HeMmy cucTtembl oTonneHus (6e3 yyeta
rMapPaBANYECcKOro conpoTMeneHus Tpy6bonposonos,
ob6opynosaHua, NpubopoB M apmatypsl A0 MecTa
npucoeanHeHus anesaTtopa) AonyckaeTcs onpene-
narte No npubanxeHHon dopmyne

H=14H, (1+u)2. (8)
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4.20 [nameTp conna anesatopa d,, MM, cne-
ayet onpeaenatb No popmyne

( 2
d0=9’6 4.%., (g)
H,

rne H, — Hanop nepep anesaTopoM, onpeaensie-
Mbii NO NEE30METPUYECKOMY rpaduky, M.

JvameTtp conna cneayet onpedensTs C TOY-
HOCTbIO A0 AECATLIX BONENA MUANUMETPa C OKpyr-
NeHUeM B MEHbLLYIO CTOPOHY U NPUHUMATL He Me-
Hee 3 MM. Ecnm Hanop H, npesbiwaet Hanop H,
onpeaenexHsblii no ¢opmyne (8), B ABa pasa u 6o-
nee, a TakKxe B Cny4ae Koraa avameTp conna, on-
peaenerHbId No opmyne (9), nonyyaertca meHee 3
MM, U3BbITOK Hanopa cnegyeT racuTb Perynupyo-
WMUM KnanadoMm unu gpoccensHoii guadparmon,
ycTaHaBnusaembiMu nepes, 3nesatopoM. JuameTtp
0TBepcTUs guadparmbel AOMXKEH ONPeAenaTbca no
dopmyne (6).

4.21 Nepen aneBaTopoM Ha nogaloWem Tpy-
60NpoBOAE peKoMeHayeTCs nNpeaycmaTpusaTb Npsi-
Myto 8ctasky anmnoin 0,25 m Ha dnanuax.

OvameTp BCTaBku cneayeT NPpUHUMaTb PaBHLIM
AvameTtpy TpyGonposopa.

BAKWU U NrPASEBUKU

4.22 Bakn-akkyMynsTopbl 4NA CUCTEM ropsiye-
ro BogocHabxeHus y notpebureneil cneayer npo-
exTupoBaTte B cootsetcTemm co CHul 2.04.01-85.

Baku-akkymynsaTopel, yctaHasnueaemole 8 LT
XunbiX PatoHOB, BOMXHbLI PACCHATHIBATLCA Ha Bbl-
paBHVBaHWE CYTO4HOrO rpacduka pacxoga BOAbl 3a
CyTkn Haubonbwero sopgonoTpebnexus. Mpu atom
BMECTUMOCTbL 6aKOB-aKKyMyNsITOPOB PEKoMeHayeT-
CA NPUHUMATBL UCXOAA U3 YCNOBUIA pacyeTa Npous-
BOANTENBHOCTU BOAONOAOrpeBaTeneii no cpepHe-
My NOTOKY TennoTbi Ha ropsyee BoaoCHabxeHue.

BmecTuUMOoCTb 6aK0OB-aKKyMynaToOpoB, yCTaHaB-
NNBAEeMbIX HA NPOMbBILMEHHBLIX U CEeNbCKOXQ3A-
CTBEHHBLIX NPeanpuATUAX, AOMKHA NPUHUMATLCS B
cooTtsercreun ¢ TpebosaHnamu CHul 2.04.01-85.

Baku-akkymynsitopbl, paboTaiowme noa gasne-
Huem sbiwe 0,07 Mla, AonXHsl COOTBETCTBOBATL
Tpebosanunam «MpaBun ycTponcTea n 6e3onacHoi
akcnnyataummM cocynos, pabortaiowmx nog aasne-
Huem» FocroprexHagsopa.

4.23 B 3akpbiThix cucTtemax cHopa, oxnaxge-
HUA 1 BO3BpaTa KOHOEHCATa AOMXKHbI NPUHUMATLCA
6aK1, KOHCTPYKUMA KOTOPbIX paccumTaHa Ha pabo-
yee pasnexue ot 0,015 po 0,3 MMa, a B OTKPLITLIX
cucremax — Ha atMocdepHoe aasneHue (Nog Hanue).

4.24 Pa60o4yi0 BMECTUMOCTb M YUCNO COOPHDLIX
6aKoB KOHAEHCATA CnepyeT NPUHUMAaTh B COOTBET-
cTBUU ¢ Tpebosaxuamu pa3a. 3 CHul 2.04.07-86*.

4,25 KoHpeHcaTtHble 6aku 4OMKHbI BbiTb LMAWUH-
Apuyeckor opmel.

MpuMeHeHue npamoyronbHbix 6akoB gonycka-
€TCH TONbLKO ANA OTCTOA KOHAeHcara npu ycnosuu
HEBO3MOXHOCTW NosABNeHUA B 6ake M3BbLITO4YHOro
AaBneHus.

4.26 JHuwa KkoHaQeHCaTHbIX 6akoB, Kak npasu-
No, AONXHBLI NpuUHUMaTbLCR cdepurueckoin GOopMsL.
Jonyckaerca NpYMeHeHUe QHULL, 3NNTUHECKON 1
KOHUYEeCcKoin $opM, Npu 3TOM HeoTbopTOBaHHLIE
KOHMYECKNEe AHULWA AO0MKHbI WMETb OOULMA LEeH-
TpanbHbIiA yron He 6onee 45 ©,

4,27 B koHaeHcaTHbIx 6akax ao/mKeH npeaycMar-
puBaTbCa NOK ANAMETPOM B CBETy He MeHee 0,6 m.

4.28 KoHpeHcaTHble 6akn nonxHbl 6biTb 060-
pyAoBaHbl NOCTOAHHBIMU NECTHULIAMW CHapPYXW, a
npu Bbicote Gaka Gonee 1,5 M — TaKkKe U BHYTPH
6axa.

4.29 KoHgeHcaTHble 6akn gomKHbl GbiTb 060-
PYAOBaHbI: yKa3aTensiMu ypoBHS, NpeaoxpaHnTeib-
HbIMW YCTPOMCTBaMM OT NOBLILLEHHOTO 4ABNEHUS 1,
npu HEO6X0AUMOCTH, WTYLEepaMu C KpaHamu U Xo-
noannbHukamu ans otéopa npo6.

B kayecTee npeaoxpaHUTENbHbLIX YCTPOWCTB B
6akax JONXHbI, KaK MPaBUNIO, NPUMEHATLCS MPEeso-
XpaHWUTenbHble KnanaHbi; FrMApP03aTBOPbl PEKOMEH-
AYyeTca NpUMeHsATL Npu pabodyem aasnexun 8 Hake
He 6onee 15 xMa.

Ana 6akos, paboTalolmx Nog Hanue, nNpenox-
paHUTeNbHLIe YCTPOACTBA HE NPEeAYCMaTPUBaIOTCR;
3TN 6akn OONXHbL ObiTh 060PYAOBAHL! LITYLEPOM
ansa coobuwenusa ¢ atmochepon 6e3 yCTaHOBKU Ha
HEM 3aNOPHOM apMaTypbl; YCAOBHbLIE NPOXOAL! 3TUX
wiTyuepoB cnepyeTt NpuHUMaThL nNo Tabn. 1.

4.30 Nopson koHgeHcarta B 6aku gomkeH npea-
YCMaTpMBaTbCA HUXE HUWKHEr0o YPOBHS KOHAEHCaTa.

4.31 Pa3HOCTb OTMETOK MeXAY HWKHUM YPOB-
Hem KOHgeHcaTa B 6ake U OCbl0 HACOCOB Ansa nepe-
Kaukn KoHaeHcara u3 6aka gonxHa GbiTb AOCTATOY-
HOW, 4TO6bI 06ecne4nBanocL HeBCKUNaHNe KOHAEH-
cara BO BcachiBaoleM narpybke Hacoca, HO He
meHee 0,5 m.

4.32 HapyxHaa ¥ BHYTPEHHAN NOBEPXHOCTW
KOHAEeHcaTHbiX 6aKoB AO0NXKHLI UMETbL aHTUKOPPO-
3UOHHOE MOKpLITUE.

4.33 Mpu ycTtaHOBKE pacluMpuTensHbix 6akos
nx obnvem Vg, m3, cnepyeT onpepnensite No hopmy-
ne

Vs = 0,5 vxGk, (10)

rAe v — ypenbHblii 06bem napa 8 3aBUCUMOCTU OT
hasnenua B Hake, m>/kr;
X — MaccoBOe nNapocoaepXaHne KoHgeHcara B
[onsx eanHnubl, onpepensemoe no ¢op-
myne

i -y
.—.—’
n

x= (1)

Ta6nuua 1

xoB, M3

BMEeCTUMOCTb KOHAEHCaTHbIX 6a- | 1 2;,3| 5 10 {15; 20| 25 |40; 50| 60 | 75 |100: 125 | 150; 200

YCnoBHbi AMameTp wryuepa, MM | 50 70 | 80 | 100

125 (150 | 200 | 250( 300{ 350 400
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i,iy — yAeNbHO® TennocoiepxaHue koHaeHcarta
COOTBETCTBEHHO NPW AaBneHuu napa nepen
KOHAEHCATOOTBOAMMKOM M B paclumputens-
HOM 6ake (3HTaNLNYSA BOAbI HA NUHWUK HACI-
wenus), kx/kr;

r, — yAenbHaa CKpbiTas Tennota napoobpasosa-
HUA NPY AABNEHUU B paclumpuTenbHom Gake,
KOX/Kr;

G — pacyeTHbI pacxon, KOHAeHcarTa, T/4;

k — KO3dPNUMEHT, YUNTLIBAIOWNI HANWYME NPO-
NeTHOro napa, KOTOpbIit AonyckaeTcs npu-
HUMaTb pasHbiM 1,02—1,05.

4.34 PacwvpuTenbHbie 6akm gomkHbl 6biTh U-
nuHapuyeckoit dopMmbl; pns 6akoB C BHYTPEHHUM
aAnameTpom kopnyca Ao 500 MM JoOnXHbI APUHU-
MaTbhCs NAOCKME NPUBapHbLIE WM 3NAUNTUYECKUE
Axnwa, a npu anametpe 6onee 500 Mm — annun-
TUyeckue.

4.35 PacwuputenbHbie 6aku A0NXHbL GbiThb
o6opynoBaHbl NPeAOXpPaHUTENbHLIMK KnanaHamu.

4.36 Npa3eBuku B TENNOBLIX MyHKTaX cnepyet
npeaycmarpusarth:

Ha noaaiowem Tpybonposoae npu BBOAE B Ten-
NIOBOIN NMYHKT HEMOCPEACTBEHHO NOCne NepBoi 3a-
NOPHON apMartypbl;

Ha obpaTtHoMm Tpybonposoae nepea, perynupy-
IOLLIMMKM YCTPOUCTBAMU, HacOCamMu, npubopamu yye-
Ta pacxoda BO4bl ¥ TeNA0BbIX NOTOKOB — He Gonee
OfHOro.

4.37 lNepen MexaHU4eCKUMU BOJOCHETUMKAMM
W NNacTUHYaTLIMKM BOAONOAOrPeBaTensMn nNo xoay
BOAbI CNeayeT ycTaHaBnAMBaTh cetyartsie peppomar-
HUTHblEe PUNLTPBLI.

TPYEOMNPOBOAbLI U APMATYPA

4.38 Tpy6onposoab! B Npeaenax TennoBbIX NyH-
KTOB AOJMXHBI NPEayCMaTpUBaTLCH U3 CTasbHbIX TPYO
B COOTBETCTBMU C TpebosaHuamu CHuM 2.04.07-86*
n CHul 2.04.01-85.

Tpy6onpoBoabl, HA KOTOPbIE PACNPOCTPaHAEeT-
ca peicteue «[lpaBun ycTpoiictea U 6esonacHoin
akcnnyatauum TpybonpoBodoB napa u ropsa4vei
BOAbI» [ocroprexHansopa, AOMKHLI YA0BAETBOPATL
Takke TpebosaHuam aTtux Mpasun.

Tpy6bl, pexoMeHayembie A1 NPUMEHEHUs, Npu-
BeaeHol 8 npun. 11.

Kpome TOro, pns certen ropsyero BOAOCHabxXe-
HUA B 3aKpbITLIX cUCTemMax TernniocHabxeHus cne-
AyeT NpUMEHsTb OUuMHKOBaHHble TPYyGsl no MOCT
3262, TY 14-3-482, TY 14-3-1428 u gpyrue ¢ Ton-
LLMHON UMHKOBOro NoKpbITUA He MeHee 30 MKM unn
3ManupoBaHHbIE, @ TaKKEe HemeTannndeckue Tpy-
6bl, YAOBNETBOPAIOWME CaHUTAPHbIM TPeBOBaHUAM.

[na cetein ropayero BoA0CHaGXeHNA OTKPLITbIX
cucTem TennocHabxeHusa [oMycKaeTca NPUMEHATH
HEOUMHKOBaHHble TPYODbi.

4,39 PacnonoxeHve un kpenneuve Tpybonpo-
BOAOB BHYTPWU TENJIOBOrO MyHKTA HE AONXHbLI Npe-
NSITCTBOBaTb CBOGOAHOMY NEpeMEeLLeHUo 3KCnny-
aTauuMoHHOrO nepcoHana U NoobEMHO-TPAHCNOPT-
HbIX YCTPOACTB.

4.40 Ons tpy6onpoBOAOB YCNOBHbIM OvamerT-
pom 25 MM 1 6onee B TENNOBLIX NYHKTAX PEKOMEH-
AyeTcs NPUMeHsTb usgenua M getanu Tpybonpo-
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BOAOB, ONOPbL! U NOABECKN TPYOBONPOBOAOB, a Tak-
Xe 6aku pacwupuTenbHbie U KOHASHCATHbIE No pa-
604uM yepTexam, pa3paboTaHHbiM DHEPrOMOHTAX-
NPOEKTOM A/ TENNOBLIX CEeTe C napamMeTpamm Ter-
noHocuTens:

Pys 2,5 MMa, ¢ < 200 °C — ang Boabl;
Py £ 4,0 MNa, ¢ < 425 °C — ang napa.

MepeyeHb BbINYCKOB TUNOBOA AOKYMEHTAUUK HA
KOHCTPYKLUN, U3AEeNNa 1 y3abl 30aHUIA 1 COOpyXe-
HWi cepun 45.903-13 «U3penua n peramm Tpy6o-
fPOBOAOB TENOBLIX ceTei. Pabouue yepTexmu» Nnpu-
BeaeH 8 npun. 12,

4.41 ina KoMneHcaunm TennoBbiX YANUHEeHU
Tpy6onpoBOAOB B TEMJIOBLIX NYHKTAX PEeKOMEeHAay-
€TCA UCMONL30BaTb Yribi NOBOPOTOB TPYGONPOBO-
A0B (cCaMmokoMneHcauus). YcTaHoBKy Ha TpyBonpo-
Boaax M-06pa3HbiX, MMH30BLIX, CUNbPOHHBLIX, Canb-
HUKOBbIX KOMMEHCATOPOB crieayert npegycMmarpu-
BaTb NPU HEBO3MOXHOCTY KOMMNEHCAUMK TENNOBbLIX
YANMHEHNA 32 CYET CaMOKOMNEHcauuu,

4.42 3anopyHan apMaTtypa npegycmaTpusaeTcs:

Ha BCex Nogalowmx u obpartHeix TPy6onposo-
0ax Tery1oBbIX CETe Ha BBOAE U BbIBOAE WX U3 Ter-
NOBbIX MYHKTOB:

Ha BCacCbIBAIOWEM U HarHeTare/sbHOM NaTpy6-
Kax Kaxaoro Hacoca;

Ha NOABOAAWMX N OTBOAAWMX TPyBonpoBoaax
Kaxaoro soaonoaorpesartens.

B ocTaneHbIX cnyvasx HE0O6X0AMMOCTb YCTaHOB-
KW 33NOPHOW apMaTypbl OnpeaenseTcs NPOeKTOM.
Mpn 3TOM 4Kucno 3anopHOK apmaTtypbl Ha Tpy6o-
npoBogax [O0MKHO OblTb MMHMManNbHO HeoGxoau-
MbiM, ob6ecneunsaiownm HagexHylo u 6esasapuin-
Hyl0 paboTy. YcTtaHoska Aybnupyiowei 3anopHoin
apmatypbl gonyckaercs npy o60CHOBaHWUN.

4.43 Ha BBoae Tennosbix ceteii B LITMN pomkHa
NPUMEHATLCA CTanbHas 3anopHas apmarypa, a Ha
sbiBOAe 13 LTI gonyckaercsa npeaycMaTpyvearb ap-
MaTypy M3 KOBKOIO WU BbICOKONPOYHOIO YyryHa.

3anopHyio apmartypy Ha Bsoge B UTI ¢ cym-
MapHOI TennoBoOW Harpy3koi Ha OTONNEeHUE U BEH-
Tunaumio 0,2 MBT 1 6onee pekomeHgyeTcs npume-
HATb CTaNbHYIO.

B npepenax Tennosbix MYHKTOB AONYCKaeTcs
npeagycmatpyMeaTb apMartypy U3 KOBKOTO, BbICOKO-
NPOYHOrO ¥ CEPOro YyryHa 8 COOTBETCTBUM C «[Tpa-
BUAMK yCTpoicTBa M Ge3onacHoW akcnayaTaumm
Tpy6onpoBOAOB Napa n ropsyen soaul» focroprex-
Hapsopa (npun. 13).

Ha cnyckHbIX, NPOAYBOYHBLIX U APEHaXHbIX YC-
TPOACTBaX NPUMEHATE apMaTtypy U3 Ceporo 4yryHa
He AOoMnycKaeTcs.

Mpwn ycTaHoBKE HYryHHOW apmaTypbl 8 Tenno-
BbIX NYHKTAxX AOJXHa NpeaycMaTpusaTbCA 3auimTa
ee OT Hanpsxernuit narmba. B rennosbiX NyHKTax
DONYCKaeTCs TakkKe NMPUMEHEHUEe apmaTtypbl U3 na-
TYHU U BPOHSbI.

4.44 MNpuHUMaTb 3anopHy0 apMaTypy B Kaiec-
TBE perynvpyloliein He gonyckaercs.

4.45 He ponyckaeTtcs pa3melleHne apMmartypbl,
OPEHaXHbIX YCTPOMCTB, dnaHUeBbiIX U pe3bboBbIX
coeaMHeHNn B MeCTax npoknagku Tpybonposoaos
Hag ABEPHbIMU U OKOHHbIMKM NpoeMamu, a Takke
Ha BOPOTamMu.
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4.46 B noasemHbIx oTaensHo crosawmx UTN ao-
NXHa NpeaycMaTpuBaThea Ha BBoAe TpyGonpoBoaos
TENnoBOM CETW 3anopHast apMaTypa C INeKTPonpu-
BOAOM HE3aBUCUMO OT auameTpa Tpybonposoga.

4.47 MNpepoxpaHutenbHble yCTPOWCTBA AONX-
Hbl BbITb pacc4MTaHbl U OTPEryAMpoBaHb! Tak, 4To-
6bl AaBneHue B 3aWMLLEHHOM 3NEMEHTE He NPEBbI-
wano pacyetHoe 6onee 4em Ha 10 %, a npm pac-
YeTHOM gasnenun po 0,5 MMa — He Gonee vem Ha
0,05 MMa. PacyeT nponyckHoli cnocobHocTn npe-
DOXPaHUTENbHbLIX YCTPOWCTB 40KEH NPOU3BOLAUTL-
ca cornacHo MOCT 24570.

4.48 Otv6op Tennoxocutens or naTpybka, Ha
KOTOPOM YCTaHOBAEHO NPeaoXpaHuTENbHOE YCTPOit-
CTBO, He aonyckaeTcs. YCTaHOBKa 3anopHOit apma-
TYPbl HEMOCPEACTBEHHO Y NPEAOXPAHUTENbHbIX YC-
TPONCTB HE AOnNyckKaeTcs.

Flpe,uoxpaHMTeanble KnanaHbl gOoNXHbl UMEeTb
oTBOAsAWME TPYGONPOBOALI, NpeaoxpaHsaowme 06-
CNyXWwBaIoWMi NepcoHan OT OXOros nNpu cpabarsbl-
BaHWM KnanaHoB. 3Tu Tpybonposoab! A0MXHLI BbiTb
3awmiLeHbl OT 3aMep3aHus u oBopynoBaHbl aApe-
Haxamu AN CNuBa CKanMBaOWErocs 8 HUX KOH-
AeHcaTta. YCTaHOBKA 3anOpPHbIX OPraHoB Ha HUX HE
aonyckaeTtcsa.

4.49 [1na nNpOMbIBKM U OMOPOXHEHUS CUCTEM
noTpebnerHns TennoTel Ha ux obpaTHbiX TpybGonpo-
BOAAX A0 3anOpHOMN apMaTtypbl (N0 XoAy TenNoHO-
cuTens) npegycMarpuMBaeTCa yCTaHOBKa wTyuepa
C 3anopHon apmaTtypoii. luameTtp wrtyuepa cneay-
eT onpenensiTb pacyeToM B 3aBUCUMOCTUN OT BMEC-
TAMOCTU U HEOOX0AUMOrG BpEeMEHU ONMOPOXHEHWS
cucrem,

4.50 Ha Tpy6onposonax cneayet npeaycmar-
puBaTh YCTPOWCTBO WTYLEPOB C 3anOpHO apma-
Typoii:

B BbLICLUMX TO4Kax Bcex TpybonpoBoaosB — yc-
NOBHLIM ANaMETPOM He meHee 15 MM ans Beinycka
BO3Aayxa (BO3AYWHUKHK);

B HU3WMUX TOYKax TpybonpoBOAOB BOALI U KOH-
heHcaTa, a TakKe Ha KOJINeKTopax — YCNOBHbLIM
OnameTpoM He MeHee 25 MM AnA cnycka BOAbl
(CnycKHUKN).

4.51 B TennoBbIx NyHKTax He AONyckKaeTcs
npeaycMaTpuBaTh NyCKOBLIE NMEPEMbIYKNM MEXRDY
noaamwmm 1 obpaTtHeiM TpybonposoaamMu Tenno-
BbiX CETEeN.

4.52 Mpepycmatpusate 06BoAHbIE TPYyGONpPO-
BOAbI AS19 HACOCOB (KpOME NoAKa4MBaloLmX), ane-
BATOPOB, PEryMPYOWMX KNanaHoB, rpa3esukoB U
npnbopoB 45 yyera Tennosbix NOTOKOB U pacxona
BOAbI He aonyckaercs.

4.53 Ha naponpoBsoae AoXHb npegycMmaTpu-
BaTbLCA NMYCKOBbIE (NPSMbIE) U MOCTORHHbIE (4epes
KOHO@HCATOOTBOAYMK) APEHaXN B COOTBETCTBUM C
TpeboeaHusMu pasa. 9 CHuM 2.04.07-86*.

[yckoBble ApeHaxun AOMKHbI YCTAHABNUBATLCA:

nepep, 3anopHoOk apmaTtypoi Ha BBOAE Napo-
npoBoAa B TEMNAOBOIA NYHKT;

Ha pacrnpefenuTensHoOM KonnekTope;

nocne 3anopHOW apmaTypbl HA OTBETBIEHUAX
naponpoBOAOB NPWU YKIOHE OTBETBAEHUA B CTOPO-
HY 3anOpPHOA apmaTypbl (B HWXHWUX TO4Kax napo-
nposoaa).
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MocTosHHBIE APEHAaXM A0NXHbLI YCTAHABNNBATL-
€A B HWXHMX TOYKax MaponpoBoOAa.

4.54 Mpun npoekTupoBaHun cuctem cbopa KoH-
AeHcata HeoBXxoaMMO yunTbIBaTb BO3MOXHOCTL Nona-
AaHWUS B 3TU CUCTEMbI NPONETHOrO Napa B KOIMYECTBE
2—5 % obbema BO3BPALLAEMOro KoHaeHcara.

4.55 YcrpoiicTBa ana oTBoAAa KOHAEHcaTa w3
napoBOAsiHbIX BOAONogorpesaTenel (KOHAEHCaTo-
OTBOAMUKM UNW PEFYNATOPL! Nepenvsa — no n. 4.6)
U NaponpoeoaoB (KOHAEHCATOOTBOAYMKM — MO
n. 4.53) [OMKHLI pasmelLaTecs HUxke Tovek oTéopa
KOHOEHCaTa U COeAUHATLCS C HUMU BEPTUKA/IbHbI-
MU WK FOPU3OHTaNbHEIMK TPYHONpOBOSaMMU C YK-
noHoMm He meHee 0,1 8 CTOpPOHY yCTpoiCTBa ANS
oTbopa koHAaeHcara.

4.56 PerynaTtopb! nepenvsa u KOHAEHCATOOT-
BOAYMKWN AOMKHbI UMETb 06BOAHbLIE TPYOONPOBOAN,
obecneynsaoule BO3MOXHOCTb cHpoca KOHOEH-
caTta NOMUMO 3TUX YCTPOACTB.

B cnyvasx koraa umeertca NpoTMBOAABNEHWE B
TpyB6onposoaax Ans cbopa KOHAEHCaTa, A0KHA
npegycMaTpuBaTeCa yCTaHOBKA OGpaTHOro knana-
Ha Ha KOHpeHcaTonpoBsoae nocne 06BOAHOIO TPy-
6onposoga. O6paTHbIii knanaH gomkeH GbiTb ycTa-
HOBNEH Ha 06BOAHOM TPyOONpoBoAe, €CNu B KOH-
CTPYKUMKU KOHOEHCATOOTBOAYMKA NPEefyCMOTPEH
o6paTHLii Knana.

4.57 Npw BbIGOpE KOHAEHCATOOTBOAUMNKOB Crie-
AyeT NPUHUMaTL;

pacxopn, KOHgeHcarta rnocne napoBOASHbLIX BOOO-
nogorpesarteneii — paBHbIM MakCMMaNnbHOMY pac-
xogy napa ¢ koadpduumnentom 1,2, a Ana ApeHaxa
NaponpoBOAOB — PaBHLIM MaKCUMaNbHOMY KOJW-
4YeCTBY KOHAEHCUPYIOLWErocs napa Ha APEHNPYEMOM
y4acTke naponposoaa ¢ ko3pPuumeHTom 2;

AasnexHue B Tpy6onposoae nepep, KOHAEHCATO-
otBoAuMKOM Py, MMa, — pasHbim 0,95 pasnenus
napa nepea soponoaorpesareneM UAN PaBHbLIM
AasneHvIo Napa B TOYKE ApeHaxa NaponpoBoaa;

nasneHve B TPy6onpoBoAae Nocne KOHAEHCATOo-
oTsoauuka Py, MMa, — onpeaenserca no ¢opmyne

P2=aPly (12)

rae a — Ko3hPUUMEHT, Y4UTLIBAIOLWMIA NOTEPIO AaB-
NEHNN B KOHAEHCATOOTBOAUMKE U NPYU OTCYT-
CTBUWN AaHHbLIX NPUHUMaeMbIA pasHbiM 0,6.

Mpwn cBo6ogHOM cnnBe KOHOEHcaTa AaBneHue
Ha BbIx0oAe u3 Tpybonposoaa P, npuHumaeTcs pas-
Heim 0,01 MIa, a npu cnuse B OTKPbLIThIN 6ak —
pasuuiM 0,02 MMa.

4.58 O6paTHble knanaHbl, KpOME Cny4aes, yka-
3aHHbIX B nn. 3.5 u 4,56, npeaycMaTpuBaloTca:

a) Ha uMpKynsuMoHHOM Tpy6onposoge cucre-
Mbl rOpsYero BOAOCHabXeHus nepea npucoeanHe-
HUeM ero K o6paTtHoMy Tpybonposoay Tennosbix
ceTeil B OTKPbITbIX CUCTEMAX TENNOCHAGXEeHUsT unn
K BOAONOAOrpeBsaTensaM B 3aKpbiTbiX CUCTEMaxX Ten-
NocHabxXeHus;

6) Ha Tpy6onpoBoae X0NoAHOM BOAbI nepen BO-
AonoaorpesartenaMu CUCTEMbI Fopsivero soaocHat-
XeHua 3a BoaoOMepamn No xoay BOAb;

B) Ha OTBETBNEHUN OT 06paTHOro TPyHONpPoBo-
Aa TENNOBOW CeTU Nepen PerynsaTopoM CMELLeHUs
B OTKPLITOW cucteme tennocHabxeHus;



ry Ha Tpy6onpoeoge nepembiuku Mexay no-
baowmm 1M 06paTHeiM TPYGONPOBOOAAMW CUCTEM
OTOMNEHUN UMW BEHTUNALUMU MNPU YCTAHOBKE CMe-
CUTENBbHLIX UAN KOPPEKTUPYIOWMUX HACOCOR Ha Noa-
alowem nnm obpartHom TpybBoONpPOBOAE 3TUX CUCTEM;

D) Ha HarHetaTenbHoM naTpybke Kaxaoro Ha-
coca A0 3a4BUXKW Mpu ycTaHoBke Honee ogHOro
Hacoca;

e) Ha 06BoaHOM TPyBGonpoBsoAe Yy NoaKaYnBalo-
WMX HaCOCOB;

X) Ha NOANUTOYHOM TPYHONpPOBOAE CUCTEMbl
OTONMEHUA NPU OTCYTCTBUW HA HEM Hacoca.

He cnepyet npeaycmatpviBatb o6paTHble Kna-
naHsl, ayénupylome obpaTtHble KnanaHbl, ycTaHas-
nvBaeMble 3a Hacocamu,

4.59 [uametp TpY6 ruaposaTteopa, MM, cne-
AyeT onpegenstb NPU ycnoeumn ¢cBo60aHOro cnnea
KoHAeHcaTa no ¢popmyne

d =25JG, (13)

rae G — pacyeTHbIVi pacxod KoHaeHcara, T/u.
BeicoTa 3awmTHOro ctonba KoHgeHcara 8 rma-
pozaTteope [O0/XHA NpMHUMaTbCs B 3aBUCUMOCTU
OT AaBneHus B KOHaeHCaTHOM Bake, Boaonogorpe-
Batene wau pacwwvputensHoMm Gake no Tabn. 2.

Tabnuua 2

DasneHne, MMNa BoicoTa cton6a koHgeHcara, M
0,01 1,2
0,02 2,25
0,03 3,3
0,04 4.4
0,05 5,5

4.60 MNnowaab NONEpPeYHOro CevyeHusl Kopnyca
pacnpeaenuTensHOrO KOIeKTOpa NPUHUMAETCs He
MeHee CyMMbI NNowwaaei nonepeyHbIX Ce4eHniA 0TBO-
Aswmx Tpybonpoeoaos, a COOPHOro konnekropa —
nnowaaen cevyeHnin nogsoaaLLmMX Tpybonposoaos.

4.61 [1ns konnextopos avametpoM 6onee 500 mm
NPUMEHEHWEe NNOCKMUX HakNagHbIX NPUBapPHLIX 3a-
rNywek He J0NyCKaeTcs, A0/PKHbE MPUMEHSITLCA 3a-
rAyWKW NocKue npusBapHble ¢ peGpamu man an-
nvnTuyeckue.

4.62 HuxHsIA Bpe3ka OTBOARKWMX U No4BOARA~
wux TpybonpoBOAOB B KOMNEKTOP HE PeKkoMeHay-
ercs.

Bpesku nopsopsuwiero Tpybonposoaa pacnpe-
DEeNUTEeNbHOro KONMEKTOpPA W OTBOANALWEro Tpybo-
nposoga cOOpPHOro KONnNeKTopa cnepyet npepyc-
MaTpWBaTb OKOMO HENOABMXHON ONOPLI.

4.63 Konnektop yCTaHaBnMBaETCH C YKIOHOM
0,002 B CTOPOHY CNYCKHOro TyLepa.

4.64 NpenoxpaHUTENbHbie KiianaHbl Ha KONneK-
TOpax cneayeT npegycMaTtpuBatb B COOTBETCTBUM
¢ TpeboBaHuaMu «lpaBun yctpoictea u 6esonac-
HOW akcnnyaTauum cocynos, paboTalowmx nog, AaB-
neHvem» FocropTexHag3opa npu YCI0BHOM NPOX0-
ae konnektopos bonee 150 MM 1 B cooTseTCcTBUM
¢ «Mpasunamn 6e30nacHoOt akcnnyataumu Tpyb6o-
npoBoAOB Napa WU ropsi4eir Bodwl» [OCroprexHan-
30pa npu ycnosHoM npoxoae 150 mm 1 menee.
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4.65 [Ona tpy6bonpoBOAOB, apMaTypbi, 060py-
AosaHus n pnaHueBkIX COeAUHEHUA QONXHA Npea-
ycMaTpuBaThbCs TensjoBas u3onsuus, obecneqnsa-
IoWas TemMnepaTypy Ha NnoBepxHOCTU Tennaonsons-
UMOHHOM KOHCTPYKUMK, PacrofOXeHHOM B paboueit
wnn obcnyxmnsaemolr 30He NomMelueHus, gns Ten-
noHocuTteneit ¢ Temnepartypoit soiwe 100 °C — He
6onee 45 °C, a ¢ Temneparypoi Huxe 100 °C — He
6onee 35 °C (npu TemnepaTtype BO3ayxa nomelue-
Hua 25 °C).

Mpu npoekTupoBaHun TENIO0BOW usonsauun o06o-
pyaoBaHus 1 TpybonpoBoAOB TENNOBbIX MYHKTOB 40-
JKHbI BbINONHATLCA TpeGosanua CHwM 2.04.14-88
«Tennosasa u3onauma obopyaosaHua U Tpybonpo-
BOOOB», a Takke TpeboBaHWA K TennoBon wusons-
UMK, coaepxalumecs B opyrux AeriCTBYIoWmMX Hop-
MaTUBHbIX OOKYMEHTax.

4.66 Matepuvansl v usgenus 4na Ten1on3ons-
UMOHHbLIX KOHCTPYKUMi TpyBonpoBoaos, apmaTypsl
v 060pynoBaHNs TENNOBLIX MYHKTOB, BCTPOEHHBIX B
Xunbie 1 o6LecTBEHHbIE 30aHUA, AOMKHbI NPUHU-
MartbCs Heroptoyne. B kayectse yHUPMUMPOBAHHbLIX
MOTYT NPUMEHATLCS TENNOU3ONALMOHHBIE KOHCTPYK-
U1K No «TUMNOBbLIM NPOEKTHBIM PELUEHMAM NO Npu-
MEHEHUIO TENNOM3ONALUMOHHBLIX KOHCTPYKUUA ONs
TpyGonpoBoAoB 1M 0GOPYyAOBaHUA TENNOBLIX 3/EK-
TpOCTaHuwmi» (Npun. 14).

[O Havana BbINOAHEHUN NPOEKTHOW AOKYMEH-
TalMM no TENNOBON WU3ONAUUU AN KOHKPETHOro
o6beKTa No OCHOBHOMY BapyaHnTy TUMOBLIX TENAO-
N30NSLIMOHHBIX KOHCTPYKUMI pEKOMEHAYeTCs corna-
COBaThb MOCTABKYy NPUMEHSeMbIX MaTeEpPUanos C op-
raHusaumein, BLINONHAIOWEN TENNON3ONAUNOHHBbIE
paboThl.

4.67 TonwmHa OCHOBHOIMO TENAOU3ONALMOHHO-
ro cnos ana apMartypsi v hnaHueBbIX COeguHEHWI
APUHUMAETCs PaBHOM TOALWMHE OCHOBHOrO TENNO-
M3ONALMOHHOro CRos TpybonposBoaa, Ha KOTOPOM
OHUW YCTaHOBREHbI.

MpuMeHATb ac6ecTOLUEMEHTHYIO WTYKaTypKy B
KayecTBe MOKPOBHOTO CNOS TEMIOU30NAUMOHHbBIX
KOHCTPYKUMIA C nocneayiowei 0OKpackoil MacnsHomn
KPacKOW AONYCKAETCA TONLKO Ana HeBOonbwnx 06bL-
emoB pabor.

4.68 B 3aBUCUMOCTN OT Ha3Ha4yeHus Tpy6o-
npoeoaa ¥ NapameTpoB cpeabl NOBEPXHOCTL TPY-
6onpoBoaa fonxHa 6biThb OKpalweHa B COOTBETCTBRY-
IOWMIA UBET U UMETbL MapKUPOBOYHBLIE HAANUCKU B
cooTBETCTBUU C TpebosaHuamu «Mpasun ycTpoii-
cTBa u 6e3onacHoit akcnayataunmu TpybonposoaoB
napa v ropsiyein Boaul» FocroprexHan3sopa.

Okpacka, ycnosHole 0603HaveHusi, pasmepbl
6YKB U pacnonoxeHue Hagnucen AOMKHbI COOTBET-
ctBoBaThb FOCT 14202. MnacTuHyaTble TennoobmeH-
HUKW cneayeT OKpalwusaTb TENOCTOMKON 3ManbIo.

5 BOAONOArOoTOBKA

5.1 [na 3awmThl OT KOPPO3MKN 1 Hakmneobpa-
30BaHMA TPY6oNpoBOAOE ¥ 060pyAOBaHMA LUEeHTPa-
NN30BaHHLIX CUCTEM ropsiyero sogocHabxeHus,
NPUCOEANHAEMBIX K TENNOBLIM CETAM NO 3aKPbLITON
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cucTeme TennocHabxeHus (Yepes Boaonoaorpesa-
TENU), B TENNOBbIX NYHKTaX NPeAyCMaTPUBAETCRA Npu
HeobxognmocT o6paboTka BOAb!.

3awmty TPY6GONpOBOAOB ropsivero BoAoCHa6-
XEHUA OT BHYTPEHHER KOppo3uu cnepyeT ocywiec-
TBNATbL TAKXE NyTEM UCNONbL30BaHMA TPYE C 3aunT-
HbIMW NOKPLITUSIMU, NPEUMYLLECTBEHHO 3Manupo-
BaHHLIMU, KOTOPbIE 06ECNeYUBAIOT CaMyio BEICOKYIO
adpekTMBHOCTb., OUUHKOBaHHbIE TPYObl AOMKHbI
npuMeHaTbCcA 6onee orpaHU4YeHHo, B 3aBUCUMOCTU
OT KOPPO3UOHHBLIX MokKasatenein soAONPOBOAHON
HarpeToi BOALI UAN B COYETAHUN C NPOTUBOKOPPO-
3MOHHOW 0OPaBOoTKON B TEMNOBLIX NMyHKTax. BHyT-
PEeHHIoK pa3Boaky Tpyd cuctem ropsvero Bogo-
CHabXeHUs OT CTOAKOB K NoTpebuTenaMm pekoMeH-
AYEeTCs OCYWecCTBNATb TEPMOCTOMKMMU TPyDGamu ua
NONMMEPHbLIX MaTepuasos.

5.2 O6paboTky BOALI cneayeT npesycmaTpu-
BaTb B 3aBUCMMOCTW OT KayecTsa BOAbI, NOAaBae-
MOW 13 ceTeil XO3ANCTBEHHO-NUTLEBOTO BOAOMNPO-
BOAa, MaTepuana Tpy6 n o6opyaoBaHua CUCTEM ro-
paYero BoAoCHaGXeHusi, NPUHATLIX B NPOEKTE, a
TaioKe pes3ynbTaToB TEXHUKO-3KOHOMUYECKUX 060C-
HOBaHUW.

5.3 Kauectso BOAbI, NOCTYNaiowen B CUCTEMY
ropsayero BoAoCcHabXeHus, NOMKHO YAOBNEeTBOPATbL
TpebosaHusm TOCT 2874.

MpoTUBOKOPPO3NOHHANA U NPOTUBOHAKUNHAA 06-
pa6oTka BOAbl, nogasaemMoi noTpeburtenam, He
HOMXKHA yXyalwaTh ee Ka4ecTBo, ykazaHHoe B TOCT
2874.

5.4 PearenTtbl 1 maTepuansi, NpUMeHseMbie ans
06paboTkn BOAbl, UMEKLWNEe HENOCPEeACTBEHHbIN
KOHTaKT C BOAOW, NOCTYNaioWwen B cucremy rops-
4ero BOAOCHaGXeHus, AOMKHbI ObiTe pa3petueHbl
MwurzgpasoM Poccun ons MCNONb30BaHUA B Npak-
TUKE XO3ANCTBEHHO-NUTLEBOrO BOAOCHAGXKEHWMS.

5.5 Cnoco6 06paGoTkn BOAbI cneayeTt BbiGu-
paTb B COOTBETCTBMM C hpun. 15,

Mpy ucxoaHon Boge C NOAOKUTENbHLIM UHAEK-
COM HacbiteHnsn, kapboHaTHOM XECTKOCTbIO He 60-
nee 4 mr-aks/n, CYMMapHbiM COAEPXaAHUEM XIOPU-
pos n cynbdatos He 6onee 50 mMr/n, coaepxaHuem
xenesa He 6onee 0,3 mr/n 06pa6oTky BoALI B TEn-
NOBLIX NYHKTaxX NpegycMaTpueaTb He Tpebyercs.

5.6 O6paboTky BOoAbl B COOTBETCTBUM C Tpe-
6osaHuaMn npun. 15 cneayer, kak NPaBuio, npea-
ycmatpuearts 8 UTM. B UTM gonyckaetca npume-
HEHUEe MarHWTHOW, CUNWUKATHOW M YNbTPA3BYKOBOWN
o6pabotku Boabl. O6paboTky BOALI CneayeT npea-
ycMaTpueaTth AN8 3awmTel TPYGOK BoAONOAOrpesa-
Tenei ropsivero BOAOCHaGxeHNa oT Kap6oHaTHOro
Hakuneo6pa30oBaHNA NYTEM NPUMEHEHUSI MarHuT-
HOW unu ynbTpa3sykosown 06paboTkw.

5.7 O6eaxeneausaHue BoAbl AOMKHO Npeayc-
MaTpuBaTLCA B OCBETANTENbHLIX hunbTpax (cneayer
VICNONb30BaTh CTAHAAPTHLIE KATUOHUTHLIE GUALT-
pbl, 3arpyxaemsbie cynopoyrnem).

Bopa, nocrtynaiowas 8 obeaxeneausaiouime
¢unbTpel, pOonkHa cogepxate He meree 0,6 mr O,
Ha 1 Mr ABYXBa/IEHTHOrO Xxenesa, cogepxailierocs
B BOAE.

Mpu orcyrcteun B BOAEe HEO6GX0AUMOro KOMU-
yecTBa KUC/nopoAa cneayet nposoAUTb aspaumio
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BOJbl NOJAYelt CxXarToro Bo3gyxa unu nobasneHu-
€M aTMOC)EPHOro BO3ayXa C NOMOLLLIO SXEKTOpa
B TPybonposog, nepean GUNLTPOM A0 COAEPXaHUA
kucnopoga He 6onee 0,9 Mr O, Ha 1 mMr asyxBaneH-
THOFO Xenesa.

XapakrepucTukm ounbTPYIOWETO CNI0A U TEXHO-
noruyeckme nokasartenu OCBEeTIUTENbHbLIX GunbT-
poB npueseaeHs! 8 npun. 16.

5.8 MarnutHyio 06paboTky BOAbl HaanexuT
OCYLLECTBNATb B ANEKTPOMArHUTHbIX annapaTax unu
B annaparax ¢ NOCTOAHHLIMU MarHuTamu.

5.9 Mpwu BoIGOpe oGe3xenesusalWmnx GuabT-
POB M MarHWTHbIX annapaToB cnegyeTt NPUHUMaTh:

NPOU3BOAUTENILHOCTE — MO MAKCUMANbHOMY
4acOBOMY pacxofy BoAbl Ha ropsyee BOAOCHa6-
xeHuve, T/4;

Konuyectso — no Tpebyemoit nponssoauTens-
HocTK 6e3 pesepsa.

5.10 HanpsixeHHOCTb MarHUTHOro nons B pa-
GoYyeM 3a30pe MArHWUTHOrO annapara He A0MKHA
npeebiwaTtb 159 - 103 A/m.

B cnyyae npuMeHeHus 3NeKTPOMarHUTHLIX an-
napaTtoB Heo6xo4MMOo npeaycMaTpyBaTh KOHTPOb
HanpsXeHHOCTU MarHUTHOro NOAs NO cune Toka.

5.11 [na peaspauuu BOoAbl AOMKHbI NPUHU-
MaTbCs Tepmuyeckue geaspatopbl no FOCT 16860,
KaK npaBuno, CTpyWHbie BEPTUKANbHLIE.

Ana BakyymHOW geaapaumm Oonyckaercs uc-
NoNb30BaTh AeaspaTopbl CO CTPYMHLIMU Tapensya-
TbIMU KONOHKaMKM NPY UCXOAHOU BoAe C kKapboHar-
HO XEeCTKOCTbIO OT 2 00 4 Mr-3KB/N UnNKn € KOJIOH-
KaMn C HACagOYHLIMK KePaMM4eCKUMKN KONMbLaMu
npu Boge ¢ KapOOHATHOMN XECTKOCTLIO A0 2 Mr-3KB/N,
npy Boge C KapOOHATHOM XEeCTKOCTLO OT 4 o 7
Mr-3KB/N AOMKHLI NCNONL30BATLCA 4ea3PaTopbl CO
CTPYAHBIMK TapenbyaTbiMU KONOHKAMW B COMETAHNN
C MarHMTHOW o6paboTkoi BoAbI.

B armocdepHbix aeaapatopax npu UCXOAHOR
BOAE C KapBGOHATHOW XECTKOCTbLIO A0 2 Mr-3KB/Nn
AOoNycKaeTCs NPUMEHsTL CTPYWHbIe TapenbyaTbie
KONOHKM.

5.12 flponssoauTenbHOCTb AeasapaTtopa, T/u,
NPUHMMAETCS NO CPEeAHeMy pacxopy BoAbl Ha TO-
psayee BogocHabxeHune. Y1cno neaspaTropoB AONXK-
HO GbiTh MUHWUMAasBHLIM, 6€3 peaepsa.

5.13 PasmeweHne peaspaunoOHHbIX KOMOHOK
BHE MOMELLEHUA Ha OTKPLITOM BO3ayxe He PeKo-
meHayerca.

5.14 lNpn peaspaumn BoAbI B KayecTBe Aead-
pauvoHHbIX 6akoB cnegyeT npeaycmaTpusBath 6e3-
HanopHole (OTKPLITbIe) 6aku-akkymynatopst. Ecnn
nocnenHue Tpebylotca B cUcTemMe ropsHero BoAo-
cHabxeHusi, ycTaHOBKa AeaspaTopHbix 6akoB He
pekomMmeHayeTca.

5.15 B TennoBbix NyHKTax ¢ AeaspaTopHOi yc-
TaHOBKOI cnepyeTt NpesycMaTpuBaTbh BO3MOXHOCTb
noaa4m BoAbLl B CUCTEMY ropayero BoaocHaGxeHus
nOMUMO Aeaspartopa.

5.16 BbicoTy yCTaHOBKW f€a3paTOpHON KONOH=-
KW C OTKPbLITbIM HakoM-akkymynaTopom cneapyer
NPUHUMATL U3 ycnosus, obecneynsaiouero nocTyn-
neHne [easpupoBaHHOR BOALI CAMOTEKOM Ha KO-
NOHKU B 6aK Npu HamMBbLICLLEM YpOBHEe BOAbl B Gake.

5.17 Boaa 13 neaspaumoHHON KonoHku 8 Gak-



aKKYMYASITOP NMOAAETCA B HUXKHIOKW 4acTb HGaka nog
MUHUMaNbHLIA ypoBeHb BOAbl NO TpyGam ¢ oTBep-
ctuammu. OTBEepCcTMA pacnonaraioTcs BAONbL TPyGbi
B FOPU3OHTaNBLHOW NNOCKOCTMH.

5.18 O6na3atenbHbLIMMU 3n1EeMEHTaMN BaKyyMHO-
ro geasparopa AsnfioTca OxnaguTens soinapa v ra-
300TCacbLIBalOWEe YCTPOUCTBO AN OTBOAA HEKOH-
DEHCUPYIOLMXCA ra3os U nogaepxakvs Bakyyma B
Aeaaparope.

B kausecTBe rasoorvcacoiBalOLLEr0 yCTpoicTea
cnepyeT npegycMaTtpueaTtb BOAOCTPYAHBIE IKEKTO-
pbl C HacocaMu u H6akom paboueii Boabl. Jonycka-
€TCA BMECTO BOOOCTPYHbIX 3XEKTOPOB C Hacoca-
MU NPUMEHATb BaKyyM-HaCOChI.

HYucno HaCoOCOB M IXEKTOPOB cneayeT npepyc-
maTpusaTb HE MeHee ABYX K KaXaow AeaspaumoH-
HOM KONOHKE, OAVH U3 KOTOPLIX ABASETCA pe3eps-
HbIM.

5.19 ina 3awmTsbl BHyTpEHHeit nosepxHocTu 6a-
KOB-aKKyMYASITOPOB OT KOPpPO3UM U AeasapuposBaH-
HOW BOALI B HUX OT aapauuvu, Kak npasuno, cneayet
MPUMEHATL repMeTU3UPYIOLLYI0 XUAKOCTb MapKu
Ar-4U. Npu aTom B KOHCTpPykKuuu Baka cnepyet
npeaycmartpueaTbh YCTPOWCTBO, UCKNIOYalowWwee no-
nagaHue repmMeTusvnpyiowen Xugkoctm B CUcCTemy
ropsyero BoAOCHabxeHws.

Jonyckaetca npuMeHsTb KOMBUHAUMIO 3awm-
Tbl 6aKOB OT KOPPO3vUM M BOABI OT apauun C no-
MOLLbIO aHTUKOPPO3UOHHbLIX NOKPLITUI (Hanpumep,
Ha OCHOBE LIMHKCUIMKATHOM KOMNO3uunn «bapbep
IM»), a Takke KaTOAHOW 3alnTbl, METANNN3AUNOH-
HbIX NOKPbLITUI B COYETAHUU C aHTUA3PAUUOHHLIMU
nnasalowuMy WwapukamMu, U3roToBneHHbIMM N3
BCMNEHUBAIOWErocs NONMMEPHOro marepuana.

Mpu oTcyTCTBMM BaKyyMHOW Aeaspauumn 3awm-
Tl BOAbLI B 6akax oT aapauun He TpebyeTcs, a BHyT-
PeHHsIsi noBepxHOCTL 6aKOB AOMXKHA GbiTh 3almue-
Ha OT KOPPO3UW 3a CHET NMPUMEHEHUS 3aLMUTHBIX
NOKPbLITUIA NN KaTOAHOM 3aLUUTHI.

5.20 CwvnukartHyio 06paboTky Boabl U ee noa-
wenaynsaHme, ocyLecTBNSeMbie COBMECTHO C Aea-
apauveii (cM. npun. 15), cnegyeT npeaycmaTpusarb
nytem po6aBneHus B UCXOAHYIO BOAYy pacTsopa
XWAKOro HaTPUEBOro Crekna, U3roToBNaemMoro no
roCT 13078.

CunuKaTHbIN MOAYNb XXUAKOrO HAaTPUEBOro CTeK-
na ponxex 6uiTe 8 Npepenax 2,8—3,2, npn 3TOM
MeHblee 3HaYeHne Moayns cneayer NPUHUMAaTb
Npy UCXOAHOW BOAE C OTPUMLATESIbHLIM MHAEKCOM
HacblweHns, 6onbwee — C NONOXUTENbHBIM MHAEK-
COM HacbilweHus. JonyckaeTcs NpUMEHEHNE BbiCO-
KOMOAYNBHOIO XUAKOro CTEKNa C CUIMKaTHbIM MO-
nynem 3,8 — 4,2 dupmul «Kaptak.

MNpeaenbHo ponyctuMaa koHueHTpauua (MNAK)
coeauHeHn kpemuus 50 mr/n (B nepecuete Ha
Si032‘). B ykasaHHyl0 BENW4uHY BXOASAT HavanbHas
KOHUEeHTpauus Si032‘ B UCXOAHOW BOAE U 103a BBO-
OVMOrO XWAKOro HaTPUEBOro Crekna.

MoawenaunsaHne ONyCKaeTCs TaKkxe oCcylec-
TBNATL APYrMMU peareHTamu, YAOBAETBOPSIOWNMN
Tpebosanmnio n. 5.4 HacTosiero csoga npasuin.

5.21 [lo3y Xuakoro HaTpueBoro CTekna, BBO-
AMMOro ana cunukatHo o6paboTku Boabl, cneay-
et NnpuHuMaTb No npun. 17.
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Ana nopwenayMsaHns BoAbl CneayeT npepyc-
MaTpuBaTth BBEAEHUE B UCXOAHYIO BOAY XUAKOro Ha-
TPUEBOro cTekna B Konnuyectae 2,8 mr (B nepecye-
Te Ha SiO#£7) Ha 1 M CBA3LIBAEMON YINEKUCAOTHI
{CO,), Ho He Bbiwe 50 Mr/n ¢ y4eTom HavanbHON
KOHUEHTpauun Si032‘ B NCXOAOHON BOAE.

5.22 [loauposaHue pacTsopa XuAKoro HaTpue-
BOr0 CTekNa Ana cunukatHomn o6paboTkm n nopwena-
4YuMBaHMA BOAbI NPEAYCMATPUBAETCA C MOMOLWBIO Bbi-
TeCHUTENbHOro Wanbosoro po3aropa, ycraHaenvea-
emoro 6e3 pesepsa. [lonyckaerca npUMeHeHNe aBTo-
MaTU3NPOBaHHbIX MAYHXEPHbLIX HACOCOB-403aTOPOB.

5.23 MecTo BBOAA PacTBOPA XUAKOro HaTpue-
BOr0 CTekna 8 BOAY cneayeT npeaycMaTpuBatb:

npu KapBoHATHON XECTKOCTU UCXOLQHON BOALI
no 4 mr-aks/n — B Tpybonposoa xonopHON BOAbI
A0 BOAONOAOrpeBaTens;

npun xkapboHaTHO XxecTkoctn Gonee 4 Mr-aks/n
1 HanUYUKM UMPKYNSUMOHHOTO Tpy6onposoaa B CUC-
TeMe UEHTPanu30BaHHOIo ropayvero BoaocHabxe-
HUA — B TPYOONPOBOA Harpesaemoil BOAL HENnoc-
PeacTBeHHO nepepn, NOACOEANHEHUEM LMPKYnsun-
OHHOro TPy6onpoBoaa, a NPU OTCYTCTBUM LMPKY-
nAuMoHHOro Tpybonposoaa — B Tpybonpoeoa, ro-
psaYel BogbL nocne Boaonoaorpesarens.

§.24 inst TEXHONOrNM4ECcKOro KOHTPONs KavyecT-
Ba 06paboraHHoOi BOAbLI HEOOXOOMMO npegycMmar-
puBaTh YCTPOWACTBO WTYLEPOB C KpaHaMn yCcnoB-
HbiM avametpom Dy = 15 mm Ha Tpy6Gonposoaax
ob6paboTtaHHO BOAbI.

Ha npo600T60pHbLIX TPy6ONpoOBOAAX AOMXHbI
NPeaycMaTpuUBATLCA XONOAWNLHUKMA OANA OXAaxae-
Hua npob ao 40 °C. B cayvanx KOHTPONS coaepxa-
HUA B BOAE PaCTBOPEHHOro KMCNOpoaa W Xeneaa
wTyuep otéopa npob, noasoaswmin TpyoonpoBsoa,
1 3MEeeBMK XONOAWUNbHUKA AOMKHLI NPeaycMaTpu-
BaTbCA U3 KOPPO3UOHHO-CTOMKUX MATepuanos.

6 OTONJIEHUE, BEHTUNALIUR,
BOAONPOBOA U KAHANTUSALUA

6.1 lMpn npoekTUpoBaHUK OTONNEHURA, BEHTU-
nauun, BOAONPOBOAA U KaHANU3auun TennosbixX
NYHKTOB cnegyet BbINOAHATL TpebosaHus CHuN
2.04.05-91*, CHull 2.04.01-85, a TaKke ykazaHus
HaCTOAWero pasgena.

6.2 OtonneHne noMeileH1it He npegycMarpu-
BaeTCH, ECAN UMEIOWUECH B HUX TEeNNMOBLIAENEHUS
oT obopynosaHua u TpybonposoaoB AOCTATOYHbI
ana oborpesa 3TMX NOMELLEHWNA.

Mpu Heo6X0AUMOCTU YCTPOMCTBA CUCTEM OTO-
NNeHNa OTAENbHO CTOSLLMX TEMIOBLIX NYHKTOB 3Tu
CUCTEMBI CneayeT NpUcoeauHATL K Tpybonposoaam
TEensoOBbLIX CETel Ha BLIXOAE U3 TENNOBOro NyHKTa C
YCTaHOBKOW avadparmbi NS raieHns u3bbiTOHHO-
rO Hanopa.

6.3 B TtennoBbix NyHKTax gommkHa npeaycmart-
puBaTbCA NMPUTOYHO-BLITAXKHAA BEHTUNALUUA, pac-
CYMTaHHas Ha BO3Ayx0O0OMeH, onpegensieMblit nNO
TEnnoBbiaeNeHUam oT Tpybonposoaos n 060pyao-
BaHus.

Temnepatypa so3ayxa B paboueit 30He B XO-
NOAHBIN ¥ NepexoaHbIt nepnoapl roaa AONXHa 6biTb
He Gonee 28 °C, B Tennuiih nepuon, roga — He 60-
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nee 4em Ha 5 °C Bblwe pacyeTHON TemnepaTtypbi
HapPYXHOro BO3Aayxa no napamerpam A.

Mpu pasmelleHnn TENNOBLIX MYHKTOB B XWbIX
n 06IUEeCTBEHHbIX 31aHUNAX cneayeT NPou3BOaNTL
NPOBEPOYHbIA pacyeT TennonocTynneHnin ns nome-
WEHUN TennoBOro NyHKTa B CMEXHLIE C HUM NoMe-
weHusl. B cnyyae npesbileHnsi B 3TUX NOMELLEHN-
AX AONyCTUMOW TemnepaTypbl Bo3ayxa cnepyer
npeaycmaTpusaTtb MEPONPUATUS NO AONONHUTEND-
HOW TEenaou30ASLMU Orpaxaalowmx KOHCTPYKUNA
CMEXHbIX NomMeLlLeHu.

6.4 Mpounctky TpyGoONpoBOAOB B TENNOBLIX
nyHKTax U cuctem notpebneHns Tennovel cheayer
NPOU3BOAUTL BOAOMPOBOAHON BOAOW UM CXATbIM
BO34YXOM.

6.5 OnopoxHeHue Tpybonposoaos u o6opyao-
BaHUS TENNIOBbLIX NYHKTOB U cUCTeM NoTpebneHus
TEeNNOTLl AO/IXKHO OCYILECTBAATLCA CaMOTEKOM B
KaHanu3auuio C pa3pbIBOM CTPyu 4Yepe3 BOPOHKY,
pakoBUHY 11 BOJOCGOPHBIi rnpuamok. Mpu Hesos-
MOXHOCTU 06ecneuntb OrnopoXHEHNEe CUcTem ca-
MOTEKOM [O/MKEH NpeaycMaTpuBaThCHa PYHHON Ha-
COC ¥NU HAcCOC C INEKTPONPUBOLAOM.

OnopoxHeHne KoHAEHCaTHbIXx 6akoB npepyc-
MaTpUBAETCS NO HANOPHbLIM KOHAEHCATONPOBOAAM,
B BOAOCOGOPHBLIA MPUSMOK A0MycKaeTcs npeaycmar-
puBaTbL CAVB KOHAEHCATa, OCcTaBwerocs B 6ake HUXe
YPOBHSA BCacChIBAOWUX NaTpyGKOB HACOCOB.

6.6 B nony TennoBoro nyHKTa cneayet npea-
ycmatpuBaTb Tpan, €Cnu OTMeTKUM CUCTEMbE KaHa-
nn3auuu, BOAOCTOKA WK NONYTHOrO ApeHaxa Ten-
NOBLIX CeTei NO3BONAIOT OCYLLEeCTBAATL CaMOTeY-
HbI? OTBOA, CY4aHBIX BOA B 8TW CUCTEMbI, Unu BO-
AO0COOPHBIA NPUIMOK NMPU HEBO3MOXHOCTM Camo-
TEYHOro OTBOAA Clly4arHbIX BOA,.

6.7 [ing oTkaukM BOAbLl U3 BOAOCGOPHOro npu-
AMKa B CUCTEMY KaHanusauuu, BOOOCTOKa Unn no-
NYTHOro ApeHaxa AO/KeH NMpenycMaTpuBaThCa
OAMH apeHaxHbIli Hacoc (6e3 pesepsa). B nogsem-
HbIX TEMOBLIX NYHKTaX AOMXKHbBI NpeaycMarpusaTb-
Cs OBa ApPEeHaXHbIX Hacoca C ANeKTPONpPUBOAaMM,
OAMH N3 KOTOPLIX — pe3epsHbIi. Hacoc, npeaHa-
3Ha4YeHHbIA AN OTKAayku BOAbI U3 BOAOCOOPHOro
npvsMKa, He ZoNycKaeTca MCNONb30BaTh A9 Npo-
MbIBKA CUCTEM NOTPeONeHus TennoThI.

7 ANEKTPOCHABXXEHUE
U BNEKTPOOBOPYAOBAHUE

7.1 MNpu npoekTMpoBaHUK 3NEKTPOCHaBXeHUs
® 9NeKTPoo6OPYAOBAHUA TEMNOBbIX NYHKTOB Cle-
ayeT pykoBoacTBOBaTbCs TpebosaHuaMu «Mpasun
YCTPOWCTBA 31eKTpoycTaHoBok» (MY3) u ykazaHu-
SIMW HacTosiLero pasaena.

7.2 TennoBble MNYHKTbI B 4aCTW HaAEXHOCTU
ANeKTPOCHabXeHUs cnegyeT OTHOCUTb K SNeKTpo-
npuemHukam |l kateropmm npy yctaHOBKE B HUX NoA-
KauynBaloWMUX CMECUTENbHLIX U LNPKYNALLMOHHbIX
HaCcoOCOB CUCTEM OTOMNEHUSA, BEHTUNALUMU U FOpsi-
4yero BOAOCHabXeHus, a Takke 3anopHoi apmary-
pbt NPY Teneynpasnexruu,

7.3 B Tennosbix nyHKTax cnegyeT npegycMarpu-
BaTb paboyee NCKYCCTBEHHOE ocBelLeHue gna Vl pas-
psga 3putencHol paboTel U aBapuitHOe OCBEeLleHMe,
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7.4 3nexTpuYeckne cetu AONXHLI obecneyn-
BaTb BO3MOXHOCTb pabBoTbl CBApOYHLIX annapaTtos
M PYYHOTrO 3NEKTPOMEXAaHUYECKOrO UHCTPYMEHTA.

7.5 MecTHoe ynpasneHue 3aABUXKamMm C dnek-
TponpueoaamMu n Hacocamu ans nogsemubix LITMN
NOMKHO AyO6NMPOBATLCS ANCTAHLMOHHLIM Ynpasie-
HMEM CO WnTa, PacnOfIOXEHHOr0 Ha BbLICOTE HEe
HUXe NNaHMPOBOYHON OTMETKU 3emnun.

7.6 SnexTpoobopyngoBaHne AONXKHO OTBEYaTb
TpeboBaHuaMm NY3 gna paboTtsbl BO BNaxXHbLIX Nome-
WeHuax, a B Noa3eMHbIX BCTPOEHHbLIX U NPUCTpO-
€HHbIX TEMNOBbIX MYHKTAX — B CbIPbIX NOMELLUEHUAX.

7.7 Qns metannm4eckux 4acren anekTpoycra-
HOBOK, HE HaXO0AAWMXCA NOA, HANPSDKEHUEM, AO0NXK-
HO ObITb NPEAYCMOTPEHO 3a3emiieHue.

8 ABTOMATU3ALUNSA U KOHTPOJIb

8.1 Cpepncrea aBToMaTu3aumu U KOHTPONs no0-
JXHbI 06ecneunBaTb paGoTy TENMNOBLIX MYHKTOB 6e3
NOCTOAHHOrO 06CNyXusalowWwero rnepcoHana (c npe-
6uiBaHMem nepcoHana He 6onee 50 % pa6ouero
BpEeMeHNn).

8.2 AsTOMaTM3aUMSA TEMNOBbLIX MYHKTOB 3aKPbi-
TbIX U OTKPbITbIX CUCTEM TENAOCHAGXEHNs [0MKHA
obecneynBarb:

nogaepxaHve 3aflaHHOW TemnepaTypbi BOA,
noCTynaioLei B CUCTEMY FOpPSHEro BOAOCHAGXeHUs;

perynuposaHue nogauyv TennoTtbl (TennoBoro
noToKa) B CUCTEMbl OTOMNEHUsA B 3aBUCUMOCTU OT
M3MEHEHUs1 NapaMeTpoB HApyXHOro BO3ayxa €
Uenbio NoaaepXaHus 3aaaHHOR TemnepaTypbl BO3-
Ayxa B OTanivBaemMbix NOMELEHUNX;

OorpaHuyeHne MakCuManbHOro pacxoaa Boab! U3
TEMNNOBON CeTH Ha TeNNOBOW MYHKT NMyTEM NPUKPbI-
TUA KhanaHa perynatopa pacxofa TennoTbl Ha 0TO-
NIeHWEe 3aKpbIThiX CUCTEM TennocHabxeHws ans
OTAENbHBIX XUNbIX U OGLWECTBEHHbIX 30aHWUIA U MUK-
POPaioHOB C MakCUManbHbIM TENIOBLIM NOTOKOM
Ha BEHTUNAUMIO MeHee 15 % makcumansHOro ten-
NIOBOro MOTOKa Ha OTONNEHWE NGO NyTeM NPUKpPbI-
TWS KnanaHa perynstopa Temneparyps! BOAbI, NOC-
Tynawowiei B CUCTEMY ropsiHero BoaocHabxeHus B
TENNOBLIX MYHKTAX OTKPBITEIX CUCTEM TENNOCHaG-
XEHWS 1 3aKPbITbIX CUCTEM TennoCcHabXeHna npo-
MbILLAEHHbIX 3AAHUNA, @ TAKKE XUNbiX MUKPOPanoHOs
1 06LLECTBEHHbIX 3AaHNI C MaKChMansHbIM TEnno-
BbIM MOTOKOM Ha BeHTunauuio 6onee 15 % makcu-
Ma/bHOrO TEMNOBOrO NOTOKA Ha oTonnenue. [o-
NnyckaeTcsi OrpaHuM4eHUe MakCumManbHOro pacxopa
BOAbl U3 TENNOBOW CETW HA TENAOBOM NYHKT NyTem
YCTaHOBKW CNeuuanbHOro perynstopa C KnanaHom
Ha nogaiowemM Tpybonposoae. JTy Xe ponb BbINon-
HAET Perynatop NOCTOAHCTBA pacxoAa 8OAbl, yCcTa-
HaBnuBaeMbliii Ha nepeMsbidke |l cTyneHn Bogono-
porpesaTens (CM. puc. 8) npu OTCYTCTBUMU peryns-
TOPOB pacxopa TennoThl HA OTOMNNEHNE U 3aKPbLITON
3aABUXKE nepeMblHku B;

nopaepxaHve TpebyemMoro nepenaaa gasneHun
BOAbI B nogalowem u obpatHoM TpyGonposoaax
Tennosblx ceTelt Ha Beoae 8 UTM wan UTN npw npe-
BbllleHUn GakKTU4eckoro nepenana aasnexuin Hag,
TpeGyembim Bonee yem Ha 200 kMNa;



MUHUMaANbHOE 3aAaHHOE AaBneHne B 06paTHOM
Tpybonposoae cuctembl OTONIEHNS MPU BO3IMOX-
HOM €ro CHUWXeHUW;

nopaepxaHue TpebyeMoro nepenana naBneHnii
BOAL! B nogaowem n obpatHoOM Tpybonposoaax
CUCTEM OTONAEHUR] B 3AKPbITbIX CUCTEMAX Tenno-
cHabXeHns Npu OTCYTCTBUM PErynsiTopoB pacxoaa
TennoTkl Ha otonneHue (cm. puc. 7,8), a Takke yc-
TaHOBKE KOPPEKTUPYIOLUX HACOCOB, Xapakrepuay-
IOWUXCA M3MEHEHMEM Hanopa B npepenax 6onee
20 % (B amana3sone pabounx pacxopos), Ha nepe-
MblyKe mMexay o6paTHbiM 1 noaalwmm TpyGonpo-
BOAAMU TENNOBOW ceTu (cMm. puc. 1, 2);

BKNIOYEHNE W BbLIK/IIOYEHUE NOAMUTOYHBLIX YC-
TPOWUCTB ANA NOAAEpXaHusl CTaTU4EeCKOro pasne-
HUS B cCUCTEMax TennonoTpebneHus Npyu ux Hesa-
BUCUMOM NPUCOEAUHEHUN;

3awmTy cucteM notpebneHusa TenNNOTbl OT NO-
BbllUEHUA [ABNEHUA AN TeMnepaTypul BOAbI B TPY-
6onpoBogax 3TUX CUCTEM NPU BO3MOXHOCTU Npe-
BbILLUEHUA AONYCTUMBIX NapaMeTpos;

noaaepxaHve 3afaHHOro AaBieHN BOAbI B CUC-
Teme ropsiHero BoaocHabxeHus;

BK/TIOYEHVWE U BbIKAIOYEHUE KOPPEKTUPYIOLLUX
HacoCOB;

GNOKUPOBKY BKIOYEHUS pe3epBHOr0 Hacoca
npu oTKNI4YeHun pabouyero;

3aWmUTY CUCTEMbI OTONNEHUSA OT ONOPOXHEHUS;

npekpawieHve nogayv soant B H6ak-akkymyns-
TOp VAN B pacluMpuUTenbHbLI 6ak NpyU HE3aBUCH-
MOM NPUCOeanHEHUM CUCTEM OTOMNNEHWUS N0 NOCTU-
XEHWUM BEPXHEro YPOBHS B 6ake 1 BKAIDYEHNE Noa-
MWTOYHBIX YCTPOWUCTB NpPU AO0CTUXEHWU HUXHEro
YPOBHS;

BK/TIOHYEHUE W BbIKNIOYEHUE APeHaXHbIX HacoCoB
B NOA3EMHBbIX TENNOBbLIX MYHKTaX NO 334aHHbIM YPOB-
HAM BOAbI B APEHAXHOM NPUAMKE.

Npumeyanne — ABTOMaTU3aLIMIO A€a3PALMNOHHbIX YC-
TaHOBOK pexoMeHayeTcs npegycMmarpumBatb B COOTBETCT-
Bum co CHwI {1-35-76.

8.3 [lna yd4eta pacxoga TENIOBLIX NOTOKOB W
pacxona BoAbl NoTpeburenamu AOMKHL NnpegycMmar-
pusatbca Npmbopbl y4eTa TeNI0BOI SHEPrum 8 CO-
oTseTCcTBUM C «[IpaBUnamun y4eta OTnycka Tenno-
BOA 3Heprum».

8.4 Mpn HezaBUCMMOM NPUCOEANHEHUN CUC-
TEM OTOMNEHNs K TENNOBbLIM CETaM CneayeT npea-
ycMaTpuBaTh ropaveBofHbLIA BoaoMep Ha Tpy6on-
poBoAe Ana NOANUTKU CUCTEM.

8.5 Pacxopomepsl U BOAOMEPB! SOMKHbLI pac-
CUMTBIBATBCS Ha MaKCUMalbHBI HYacOBOW pacxon
TennoHocutens no npun. 10 1 noadmpatees Tak,
4yTOGbl CTAHAAPTHOE 3HAa4YeHWe BEepxXHero npegena
namepeHus buino GavkaiunM No OTHOLWEHUIO K
3HaA4YEeHUIO MAaKCUManbLHOro 4acoBOro pacxopa.

8.6 MNpumeHeHne B OTKPLITLIX CUCTEMAX Ten-
nocHabxeHns U CUCTEMax ropayero BoAocHabxe-
HUS PTYTHBIX AMDMaAHOMETPOB He [0MYyCKaeTCs.

8.7 AnuHa npaMbix yyacTkoB TpyGonposoaa Ao
¥ NOCNEe N3MepPUTENbHLIX YCTPOUCTB PacxoaomMepos
DOMXHA ONpenensiTbCa B COOTBETCTBUM C UHCTPYK-
umaMKn Ha npubopsl,

8.8 Npun nogaye oT NCTOYHKKA TEMNOTHE NOTPE-
GuTenNo Napa HeCKONbKUX PasNyHbLIX NapameTpoB
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ponyckaerca gNa y4eTa BO3BpallaeMOro KOHGAEH-
carta npegycMmarpusarb OfMH pacxoaomep Ha 06-
WEeM KOHAEHCaAToNnpoBOAEe NOCNE KOHOAGHCATHLIX
HACOCOB.

8.9 B tennosbIX fNyHKTaXx C PpacxoAaoM TeNNOThl
6onee 2,3 MBT, Kak npasBuno, AOMKHbLI Ipeaycmar-
pUBaTLCS CNenyioWNEe KOHTPONBHO-U3MEPUTENbHBIE
npubopbI:

a) MaHOMETPLI CaMonuulyme — noche 3anop-
HO apmaTypbl Ha BBOAE B TENAOBOWN NYHKT NOAAI0-
wero u obpaTtHOro TpybonpoBOAOB BOASIHLIX Ten-
NOBLIX CeTell, NapornpoBoAOB U KOHAEHCAaTONPOBO-
ROB;

6) MaHOMETPLI NOKa3biBaloLWME:

[0 3anopHON apmaTtypbi Ha BBOAE B TENNOBOW
NYHKT TPyGONpOBOAOB BOASHLIX TErOBLIX CeTed,
naponposogoB U KOHAEHCaAToONpPOBOAOB;

Ha pacnpeaenuTenbHoM u CO60PHOM KONNEKTO-
pax BOAAHLIX TETUIOBLIX CeTelh U NaponpoBOAOB;

nocne ysna CMelleHust;

Ha NMaponpoBoAax A0 W NOCNE PeAyKUMOHHbIX
KflanaHos;

Ha TpyGonpoBoaAax BOASHLIX TEN/IOBLIX CeTen U
naponpoBogax A0 U Nocne Perynsitopos AasBneHus;

Ha NoAaiowWmMxX TPybonpoBoaax nocne 3anopHOn
apmaTtypbl Ha KaXaoM OTBETBAEHUU K CUCTEMaM
noTpebneHna TennoTel U Ha o6paTHbIX TPYOONPO-
BOAAX OO 3anopHOW apmMatypbl — U3 CUCTEM NOT-
pebnenuns TeNNoThHI;

B) WTyuepb! Aj8 MaHOMETPOB — A0 U Nocne
rpa3eBuKOB, GUNLTPOB U BOAOMEPOS;

r) TepMOMeTPbI Camonuiuyie — nocne 3anop-
HOW apMaTypb! Ha BBOAE B TENNOBOW NMYHKT TPybOO-
NpPoBOAOB BOASAHLIX TENNOBbLIX CEeTel, Naponposo-
AOB U KOHAEHCATONPOBOLOB;

D) TEpMOMETPLI NOKa3biBaloLwme:

Ha pacnpeaeniTensHOM U CHOPHOM KONNeKTo-
pax BOAAHbLIX TENNOBLIX CETEN U NAPONPOBOAOS;

Ha TPybonpoBogax BOASHLIX TEMNOBLIX CeTel
nocne ysna CMeleHns;

Ha nogawowux n obpaTHbix Tpybonposoaax u3
Kaxpon cuctembl NOTpebneHus TennoTbl NO Xony
BOAbI Nepepn, 3aa8UXKKON.

8.10 B tennosbix NyHKTax C pacxoaom Tenno-
Tbt A0 2,3 MBT A0MXHBI NpeagycMaTPMBaTbCa:

a) MaHOMETPLI NoKasbiBaloLwme:

nocne 3anopHON apmaTypbl Ha BBOAE B Tenno-
BOW NyHKT TPyOONPOBOAOB BOAAHLIX TENNOBLIX Ce-
TeW, NaponpPoBOAOB N KOHAEHCATONPOBOAOS;

nocne y3na cMeweHus;

[0 U nNocne perynatopoB gasneHns Ha Tpybo-
NpoBOAax BOAAHLIX TENNOBLIX CETeit 1 NapoOnpPOBO-
nos;

Ha naponpoBodax A0 W nocne PeayKLUMOHHbIX
KflanaHos;

Ha nopalowmx Tpyéonposoaax nocne 3anopHoOn
apMaTypbl Ha KaXAoOM OTBETBAEHUU K CUCTEMam
notpebneHna TennoTel U Ha O6paTHLIX TPYGONpO-
BOAAxX A0 3anOpHOW apmMaTypbl — M3 CUCTEM NOT-
pebnenus TennoTot;

6) wTyuepbl ANS MaHOMETPOB:

0O 3anopHOW apmaTypbl Ha BBOAE B TENAOBOW
NyHKT TPYGONpPOBOAOB BOAAHLIX TEMNNOBLIX CeTen,
naponpoBoaAOB U KOHAEHCATONPOBOAOS;
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[0 v nocne rpa3eBuxkoB, GURLTPOB U BOAOMEPOB;

B) TEPMOMETPbI NMOKa3bIBAIOWIUE:

nocne 3anopHOW apmaTypbl Ha BBOAE B TeNNO-
BOW MYHKT TPpyGONpPOBOAOB BOAAHBLIX TENNOBLIX Ce-
Tel, NaponpoBO4OB U KOHAEHCATONPOBOAOS;

Ha TPyGOnNpoBOAAX BOAAHBLIX TENNOBLIX ceTel
nocne y3na cMelleHns;

Ha 06paTHbIX TPYOONPOBOAAX U3 cucTem noTped-
NleHus TennoTbl NO xoA4y BOAbLI Nepen, 3aaBUXKaMU.

8.11 MokasbiBaowme MaHOMETPbI U TEPMOMET-
pbl BONXHbLI NPEAYCMaTPUBATLCA HA BXOAE U BLIXO-
Ae TpybonpoBOAOB rpelowweitl U Harpesaemomn Boabl
A9 KaXAOW CTyneHu Boaonoaorpesartenein cuctem
ropa4ero BoAOCHAGXEHUA U OTONNEHUA.

8.12 lNoka3biBalowme MaHOMETPbLl AOMKHbI
npefycMaTpusatsCs Nepeq, BCachiBaowmmMmn u noc-
ne HarHeraTesibHbIX NATPYOGKOB HACOCOB.

8.13 lNpwn ycTraHoBKe camonuiuywmx TepMomeT-
POB M MAHOMETPOB CrieayeT NpeaycMaTpnBaTte KPo-
Me HUX HA Tex Xe TpyGonposoAax wWryuepsl AnNa
NOKa3biBAIOWNX MaHOMETPOB W MNb3b! AR TePMO-
MeTpOB.

8.14 B cnyuasx koraa npubops yueta pacxoana
TennoTbl KOMMNASKTYIOTCA CaMONULLYLLIUMA Unn no-
Ka3biBAIOWKUMN PacxogoMepamu, TepmomeTpamu u
MaHoMeTpaMu, npeaycmaTpusatbh AyGnupyiowuve
KOHTPONLHO-U3MepUTenbHbie NpUbopsl He Cneayer.

8.15 ABTOMATU3AUMIO U KOHTPONL YCTaHOBOK
c6opa v Bo3BpaTa KoHaeHcaTa cneayet npeaycmar-
pusaTtb B o6veme, ykazaHHom B CHull 2.04.07-86*
ANs KOHOEHCATHbIX HACOCHbIX.

8.16 [ns peaspaumnoHHBLIX YCTAHOBOK cneayet
npenycmaTtpusatb Cheaylolwme KOHTPONbHO-u3mMe-
pUTENbHbIE NPUBOPLI: TEPMOMETPbLI NOKa3bLIBAIO-
Lme; ykasatenv ypoBHs BOAbI B 6akax; MaHOMETpbI
nokasbiBalowme 1 camonuulyume.

8.17 Ha mecTHOM WUTE ynpasreHusa cnegyet
npegycmaTpusaTb CBETOBYIO CUrHaNN3aLmio 0 BKNIO-
YeHWUM pe3epBHbIX HACOCOB M AOETUXEHUU creay-
IoWMX NpeaecHbIX NapaMeTpos:

TemnepaTypbl BOAbI, NMOCTyNalOWen B CUCTEMY
rops4ero BogocHabxeHna (MuHMManbHasi — Mak-
cumanbHas);

pasneHus B 06paTtHbiX TpybonpoBoaax cuctem
OTOMIEHUS KaXAO0ro 34anva unu 8 oGpaTHOM Tpy-
6onposoge pacnpeaenuTenbHLIX CETEN OTOMNNeHns
Ha Bbixoge 13 LITMN (MuHUManbHbie — mMakcumans-
Hble);

MWHMMAaNLHOrO Nepenaga fasneHui B nogaio-
uieMm n obparHom Tpybonposoaax TENNOBOW cCeTu
Ha Bxoge v Ha Bbixoae ua LUTM;

YyPOBHE BOAbI AW KOHAeHcaTa B Hakax u BO-
NOCBOPHBLIX MPUsSIMKAX.

Mpy NPUMEHEHUN PEFYNNTOPOB Pacxogda Tenno-
Tbl HA OTOMNEHUE cneayeT NpeaycMaTpuBaTb CUr-
HanM3auvio 0 MpesblilleHUn 334aHHON BENUYWHbI
OTK/OHEHUS PErynMpyemMoro napamerpa.

8.18 Metoauka pacyera rpadukoB perynmpo-
BaHMa NoAa4u TEenaoTbl Ha oTonneHue y notTpebu-
Tenewn, NOANEPXVBaEMbIX CUCTEMOWN aBTOMaTU3a-
uMn, npeanycMarpuBaemMoi B TENNOBbIX NYHKTaXx,
npueeneHa B npun. 18. MNpu pacyete atux rpadu-
KOB CnenyeT y4UTbiBaTb NPUHATLIA PEXUM perynm-
poBaHuA OTMycKa TennoTbl Ha UCTOYHUKE, BHYTPEH-
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HUE TeNNOBLIAENEHUS B NOMELWIEHUAX 3AaHWN U CO-
OPYXEHUI, MEeTeopoNoruHeckne yCnoeus n ap.

9 AUCNETYEPU3ALIUA U CBA3b

9.1 AuCTaHUMOHHLI KOHTPOAL 3a paboToi
obopyaosaHna v napametrpamu TennoHocuTens
OCyLWEeCTBNAETCA B ANCNETYEPCKUX NYHKTaxX npea-
NPUATUNA TENNOBLIX ceTel, 06bLeanHeHHOl aucneT-
yepckon cnyxbe (OAC) xunoro panioHa, NPOMbIW--
JIEHHOTO N CENbCKOXO3ANCTBEHHOMO NPEeANPUATHA
AN HA WUTE YNPaBAEHUA UCTOYHUKA TEMOTHI.

MNpn TennocHabxeHWN OT KOTENbHbLIX MOLL-
HOCTbIO 35 MBT 1 meHee ancneT4epusaumio npea-
ycMaTpusate He pekoMeHRyeTCs.

9.2 incnetyepnaauus OCYLECTBARETCS:

aBapuitHO-NPeayNPeAUTENEHON CurHanusaumen
nyTeMm nepenayn OAHOro obuwiero CBeTO3BYKOBOro
CUrHana o HapyweHusix pexmumos paboTsl, npeayc-
MOTpeHHOW B N, 8.17;

AUCTaHUMOHHBIM YMpaBfieHUEeM;

TenemexaHusauueil, Kak nNpasuno, B Tenemexa-
HU3UPOBaHHLIX CUCTEMAX TernocHabxeHus.

Mpu orcyrcrenn OAC Ha NPOMLILNEHHOM MUY
CENbCKOXO3ANCTBEHHOM NPeAnpuaTUU cnegyer
npegycMmaTtpuBaTb aBapuiiHO-NpeaynpeauTENbHYIO
CUrHANM3aUMIO U3 UHAUBUAYASIbHBIX TEMOBbIX MyH-
ktoB 8 UTN.

9.3 [lucTaHUMOHHOE YynpaBlieHue cnepyert
npegycmarpuBaTh pu 060CHOBaHUU AN KNANAHOB,
PErynnpyiowmx pacxoa TersioTbl Ha OTONNeHne U
ropsiyee BogocHabxenue, B cooTseTcTeun ¢ nn. 3.9,
3.10, 3.15 1 3.16 u ana apyrow apmaTypsl 1 060py-
DOBaHMs.

9.4 Mpwn TenemexaHusaumn npepycmarpusa-
10TCA:

a) TenensmepeHne NO BLI3OBY CNeAyiOWMX na-
pamMeTpoB TensnoHocutTena:

TeMneparypbl Bogbl B nogaowemM Tpyéonposo-
Ae tennosoit cetu Ha Bxoae 8 LTN unn UTMN npw
orcyrcTeum LITI. Ong xunbix u o6ecTBeHHbIX 3aa-
HUI TeneuamepeHue TemnepaTypbl npegycmarpum-
BaeTcsl oaHO Ha Bce UTMN n UTN B gaHHOM MUkpo-
palioHe npun TeNNoCHaBXeHMU 0T OAHOIO0 UCTOYHU-
Ka TennoThi;

TemnepaTypbl BoAbl B Nogalowem u o6paTHom
Tpy6onpoBoaax CUCTEMbl OTORNEHUSA KAXAOro
3naHus;

6) TenecurHanuzaums nyreMm nepegadqvn OgHoro
obwero CBETO3BYKOBOrO CUrHana O HapyleHusx
pexumoB paboTbl, NpenycMoTpeHHoro n. 8.17;

B) TeneynpasneHue npv 060CHOBaHUU B 06b-
emMe, ykasaHHom B n. 9.3.

9.5 [ns TennoBbiXx NYHKTOB NpW pacxoae Ten-
notel 2,3 MBT 1 Gonee cneayeT npeaycmaTpusaTh
TenedoHHYIO CBA3b C SUCTNETHEPCKUM MYHKTOM,

10 TPEBOBAHUSA NO CHUXEHUIO
YPOBHEW LUYMA U BUBPALIUUN
OT PABOTb! HACOCHOIO O5OPYAOBAHUS

10.1 TpeGosanus HaACTOAWEro pasgena AOMXK-
Hbl cobnioaaThcs B LeNAX NPeaoTBpalueHVs Npesbl-



WweHus yposHel wyma v suGpauuu, [onycKkaembix
FOCT 12.1.003, MOCT 12.1.012 u CHuM -12-77 B
30AHUAX CO BCTPOEHHbIMU TENNOBLIMU NYHKTaMU U
6nnanexaliyx K TeNNOBbIM NYHKTaM.

IMpumeyanne — TpebGoBaHns HACTORWEro pasnena
PACNPOCTPAHAIOTCA HA TENMOBLIE NYHKTHI NPOMBbILIIEHHbIX
N CenbCKOXO3ANCTBEHHbIX npe,unpmmﬁ, eCcnv oHu npea-
YCMOTPEHb! TEXHU4ECKUM 3aaHneM Ha NpPoeKTupoBaHue
TenNNoBOro NyHKTa.

10.2 Tennosbie NyHKTHl, 060PyAyEMbIE HACO-
camu, He gonycKaeTCs pasMeLLaTs CMEXHO, Nog uam
Hafl NOMELUEHUSIMU XUNbIX KBApPTUP, CNanbHbIX W
UrpPOBLIX AETCKMX AOWKONbHBIX YHPEXAEHWH, cnanb-
HbIMW NMOMELEHUAMU LKON-UHTEPHATOB, FOCTMHWL,
obuiexuTni, caHaTopues, AOMOB OTAbIXa, NAHCUO-
HaToB, nanatamu M onepauMoHHbIMYU BOAbHUL, NOo-
MELLEHUAMU C SAnTeNbHbIM NpebbiBaHNEM GONbHbIX,
kabuHeTamu Bpadew, 3puTensHbLIMU 3anamu 3pe-
JAVWWHBIX NPEANPUATUIA, 32 UCKNIOYEHMEM TeX MyHK-
TOB, rae yctaHasnuealoTca 6echyHAaMEHTHbIE Ha-
cockl, obecneymBaloLime yposeHb 3BYKOBOrO AaB-
NeHus B CMEXHbIX MOMELLEHUAX, HE NPEBbILAIOLNIA
aonyctuMetii no CHull 11-12-77.

NMpumeyanne — Ha Tennosbie NYHKTL!, B KOTOPbLIX Npea-
yCcMaTpusaeTcs ycTaHoBKa 6echyHaameHTHbIX HACOCOB, Tpe-
60BaHMs HACTOSLLEro pasaena He pacnpoCTPaHSIIOTCS.

10.3 MunumanbHOe paccTosiHue B CBETY OT OT-
[enbHO cToawmx HazeMHbix LITM 40 HapyXHbIx CTeH
nOMeLLEeHUiA, nepeuncneHHolx B N.10.2, fONXHO
NPUHUMATLECA HE meHee 25 m.

10.4 HapyxHble orpaxpaioume KOHCTPYKUnn
Ha3EeMHbIX TEMNOBLIX MYHKTOB AOMXHbI UMETDL BESK-
YUHY K30NALMN OT BO3AYWHOrO Wyma, onpeaense-
Myi0 B cooTeeTcTBuu co CHull 11-12-77.

10.5 HapyxHble asepu 1 BOPOTa TENMOBLIX MyH-
KTOB He AOJDKHbI, KaK nMpaBuno, 6biTb HanpasneHsbl
B CTOpPOHY NOMeElLeHnid, nepeyncneHHsix 8 n.10.2,
¥ AOMKHbI UMETL YNNOTHEHWE NMPUTBOPOB C AOMYC-
KaembiM 3a30pOM No nepumeTpy He Gonee 1 M.
JonyckaeTcs pasmeiyatb HapyXHbleé ABEpU W BO-
poTa B CTeHax TenAoBbIX NYHKTOB, OOPAaLLEeHHbLIX B
CTOpPOHY Hanbonee yaaneHHoOro u3 ykasaHHbiX Nno-
MELUEHNA.

10.6 HeoOx0aMMOCTb NPUMEHEHUS rrywmTenein
WyMa Ha BEHTUNALUMOHHLIX NpOemMax B HaPYXHbIX
OrpaxgeHusx, 3sykonornowaioleit o6nMuoBky CTEH
¥ NOTOJIKA U BbIGOP UX KOHCTPYKLWN [OMKHB! Onpe-
AEeNaTbCA PacyeToM.

3sykonornowaiouwas 0611MuoBka A0MXHA Npea-
yCMaTpuBaTbCA U3 HECropaembix MaTepuanos.

10.7 B oTAeNbHO CTOALWMX TEMNNOBbIX MYyHKTaXx
TORWMHA BETOHHOro NoNa AOAXKHA NPUHUMATBCA HE
menee 0,2 M N0 necyaHoW NOACHLINKE TOALIMUHON He
meHee 0,2 M. Ipn 3aToM B HA3EMHbIX TEMNNOBbLIX MyH-
KTax ron A0MKeH OTAENATLCA OT HAPYXHBIX Orpax-
A30WUX KOHCTPYKUWNiIA 3a30POM WWPUHON He MmMe-
Hee 0,05 M ¢ 3anonHeHneM ero Neckom.

10.8 B oTAENbHO CTOAWMX TENNOBLIX MNyHKTaX
pekoMeHAYyeTCa NpenycmaTpuBaTh XECTKoe kpen-
neHne HacocoB K dyHAaMEHTY, a BO BCTPOEHHbIX v
NPUCTPOEHHBIX TeNNOBLIX MYHKTaX HACOCH! cneayeT
ycTaHasnuBaTh Ha BUGPON30NMPYIOWMNe OCHOBaHUS,
Kak nNpasuno, C NPYXWHHBIMKA BUBPOU3ONSTOPaMK.
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Ona coeanHernun Tpybonpososos ¢ naTpybka-
MU HaCcoCOB AOMKHbLI NpeaycMaTpuBaTbes TMbkue
BCTaBKN AANHOWN HE MeHee 1 M, yCTaHasnusaemsole,
Kak NpaBuno, B rOPU3OHTaNbLHOK nnockocTu. B ka-
4ecTBe rubkMx BCTABOK Npu Temnepartype Tenno-
Hocutensa go 100 °C pekomeHgyeTcs NpUHMMATL
Pe3nHOBbLIe HanOPHbIe pykaBa C TEKCTUNLHLIM Kap-
kacom no MOCT 18698.

B oTAeNbHO CTORWMX TENNOBLIX NyHKTax rub-
Kue BCTaBku AONYCKaeTcs He npenycMmarpyvsarb.

10.9 B mecTtax sBoga Tpybonposoaos, nayuinx
OT OTAENLHO CTOALWMX NN NPUCTPOEHHLIX TEMNIOBbIX
NyHKTOB, B 34aHUR XeCTKas 3aaenKa Tpyb B CTEHbI U
dyHOaAMEHTB! 3TUX 3haHWI HE JOMNYyCcKaeTcs.

Pasmepbl oTBEpPCTUIN Ansa nponycka Tpyb Yepes
cTeHbl U pyHOaMeHThl JonxHb obecneuymsatb 3a-
30p MEXOy NOBEpPXHOCTAMM Ternjon3onsiuMOHHON
KOHCTPYKUMU TPYGbI U CTPOUTENBbHOM KOHCTPYKLMER
3naHua. na 3agenku 3asopa cnegyet NPpUMEHATb
3N1aCTUYHbIE BOAOra30HENPOHNLAEMbIE MaTepuansl,

HenopgurxHblie ONOPbLI HAa 3TuUX Tpybonposoaax
DONXHLI pa3MellaTLCa Ha PacCTOAHUM He MeHee
yeM 2 M OT HapyXHOW CTeHb! 30aHus.

10.10 Bo BCTPOEHHLIX U NPUCTPOEHHLIX Ten-
NOBbIX NYHKTax noa, onopbl Tpybonpoeoaos u 060-
pynoOBaHUA NPU UX KPENNEHUU K CTPOUTENbHLIM KOH-
CTPYKUMSIM 34aHUSt HeOBX0OUMO NpesycMaTpuBaTh
BMOPOU30NPYIOWLNE NPOKIAAKK, B Ka4eCTBE KOTO-
pbiX PEKOMEHAYETCA NPUMEHATbL PEe3NHOBbIE BUO-
pOU30NATOPbI (KOBPUKU).

11 AONONHUTENBHLIE TPEBOBAHUA
K NMPOEKTUPOBAHMIO TEMJIOBbLIX NYHKTOB
B OCOBbIX NMPUPOAHLIX
U KIMMATUNECKUX YCNOBURX
CTPOUTENLCTBA

OBLUE TPEBOBAHUS

11.1 lMpu npoekTupoBaHUM TENNOBLIX NYHKTOB
B pailoHax ¢ celcMn4HOCTLIO 8 6annos n 6onee, Ha
BEYHOMEP3ALIX FPYHTax, Ha nogpabarTuiBaemblx Tep-
pUTOPUSX N B pavoHax C NPOCago4YHbIMK OT 3ama-
ynsaHus rpyHtamu |l Tuna Heo6xoammo cobnioaaTL
TpeboBaHua CHull 2.02.01-83, CHull II-7-81* (u3n.
1995 r.), CHul 2.02.04-88.

Mpu paswveluernv 6akos Ha NPOCAAOYHBIX MPYH-
Tax |l Tuna cneayet coGniogartb Takke TpebGoBaHUA
CHuM 2.04.02-84*.

Mpumeqanmne — Mpu NpocapoyHbIX rpyHTax | TMna
TennoBbie NYHKTLI NpoexkTupyioTes 6e3 yueta TpebosBaHUi
[aHHOro pasgena.

PAAOHBI C CEACMU4YHOCTbIO 8 41 9 BANJIOB

11.2 PacueTHas ceicMMYHOCTb ANS 30aHWNIA Ten-
NOBLIX MYHKTOB [O/MKHA NPUHUMATLCS OANHAKOBOM
C YCTaHOBNEHHOW pPacyeTHOW CEeNCMWYHOCTLIO 4NN
30aHWi, 06CNYXMBAEMbIX TEMNOBLIM MYHKTOM.

11.3 BbicoTa 34aHWit HA3eMHbIX TENNOBbIX MyH-
KTOB HEe A0MKHA NpeBbiwiaTth 4 M.

11.4 3anopHas, perynupylouias n npenoxpa-
HUTeNbHas apmartypa He3aBUCMMO OT napamMeTpoB
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TeNnNoHoOcUTEeNne n guamMeTpoB Tpyd OOMKHA Npu-
HUMaTLCR CTanbHOMW.

11.5 B mecTtax npucoeavHenus Tpybonposo-
OOB K Hacocam, Bogonogorpesarensam n 6akam ao-
JIXHBI NPeaycMaTpuBaThCs KOHCTPYKUMKN KOMNEHCa-
LUUOHHBIX YCTpOWCTB, obecneuvsaowme nNpoaosb-
Hbl€ U Yrnoeble nepemelyeHns Tpybonposoaos. flo-
nyckaetcs npumeHeHune rubkux sctasok no n.10.8
HacToALWero ceoga nNpasui.

11.6 B mecrax npoxoga TpybonposBogos Ten-
noBbIX ceTen Yepe3 GyHAAMEHTbl U CTeHbl 30aHUi
TENNOBbLIX MYHKTOB 3a30p MEXAY MOBEPXHOCTbIO
TeNNOU30NALUMOHHOIN KOHCTPYKUMU TPYObI, BEPXOM
¥ CTeHKamu npoema A0NKeH NpeAycMaTpuearses
He MeHee 0,2 m.

Anna 3anenkv 3a3o0pa cnepyeTt NPUMEHATL dnac-
TUYHbIE BOAOra3oHenpoHULaeMble MaTtepuanbl.

PAROHBI BEYHHOMEP3/IbIX FPYHTOB

11.7 Npw pacyete TPyGONPOBOAOB HA CaMO-
KOMMEHCAUMI0 TENIOBLIX YONNHEHWA € Uenbio no-
8blWweHna rMeKOCTU y4acTkos TPy6onpoBoaAOB MEX-
Ay HEenoaBMXHLIMM ONOPaMK PacveTHOE TENNoBoe
yAanMHeHue yvacTtka cneagyet yeenuumsatb Ha 20 %.

11.8 3aaHua 1 COOpyXeHUs TEMNIOBbIX MYHKTOB
cnepyet NPoOeKTUpoBaTh HaA3€MHbLIMW C BEHTWAN-
PyeMbiMKU NOANONBAMU.

11.9 Mpoknagky Tpy6éonposoaos cneayet
npeaycmarpusaTtb Bbllue YPOBHA nona. YCTpoucT-
BO B NONYy K&HANOB U NPUAMKOB He AONycKaeTca.

11.10 [ns onopoxHeHns 060pyaosaHna n Tpy-
60orpoBOAOB TEMNAOBOrO NYHKTAa U CUCTEM noTpes-
NeHua TENNoTLl CreayeT nNpeaycMaTpuBaTb cUcTe-
My APEHaxa U CmMaa BOAbl, UCKNIOHAIOLLYIO BO3pen-
CTBME TENNOTbI HAa rPYHT.

11.11 Hucno n#pannensHo paboTalolwmx BO-
ponoporpesaTtenei AN CUCTEM OTOMNEHUS O0NXK-
HO OblTb HE MeHee ABYX, pacCYMTaHHbIX Ha 75 %
MPOU3BOAUTENLHOCTU KaXAabll, a AN CUCTEMBI OTO-
NIeHUA 3AaHUKA U COOPYXEHWUNW, HEe A0MNYCKaoWmMxX
nepepsLIiBOB B noga4ye Tennothl, — Ha 100 %.

11.12 Npu npumereHun apmatypbl 06wWwenpo-
MbILLIEHHOMO HA3HAYEHWUS U Kpenexa, 3roToBNEHHO-
ro u3 yrnepogucTon ctanu, AOMKHLI coBnioaaThes
MepOnpUATHSA, UCKNIOHAIOWNE BOSMOXHOCTL CHUXE-
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HUS TeMnepaTypbl Ctanu Huke muHyc 30 °C npn Tpan-
CNOPTUPOBAHUN, XPAHEHNUWN, MOHTaXE U SKCNAyaTaumn,

11.13 3arny6nenvne 6akos rops4ei BOAL! N KOH-
OeHcaTHbIX 6akoB HUXE NNaHMPOBOYHLIX OTMETOK
3eMNIY NPU CTPOUTENBCTBE HA BEYHOMEP3INbIX MPYH-
Tax no npuHumny | (Cc coxpaHeHneMm Mep3noro co-
CTOSHWA FPYHTOB) HE OONyCKaeTcs.

NOAPABATbIBAEMbBIE TEPPUTOPUU

11.14 MNpu npoekTMpoBaHNN TEMNOBbLIX MYyHK-
TOB Ha noapabaTbiBaeMblX TEPPUTOPUSX AOMKHbI CO-
6niopnatecs TpebosaHua nn. 11.4 — 11.6.

11.15 Ycunus OT HENnoOABUXHbBIX ONOP He Ao-
NXHbI NEpefaBaTbCA Ha KOHCTPYKUMIO 34aHUNA.

NMPOCAAOYHLIE OT SAMAYMBAHUR MPYHTBI

11.16 MNop, nonamu TennoBbIX NYHKTOB U Baka-
MU crnefyeT npepycMaTpusaTb YRAOTHEHWe rpyHTa
Ha rnybuHy 2,0 — 2,5 M. KOHTYP yRAOTHEHHOrO rpyHTa
OCHOBaHUs fonxeH 6biTb Gonbie rabapuTos COOpy-
XeHus He MeHee 4eM Ha 3,0 M B KaxXAaylo CTOPOHY.

Monbl pomxHbI GbITL BOAOHENPOHULAEMBIMUA W
uMeTb YKIOH He MmeHee 0,01 M B CTOpPOHY BOAO-
c6H0pPHOro BOROHENPOHULIAEMOro NpUaAMKa.

B mecrax conpsxeHus fonos Co CteHamu Ao-
JXHBI IpeAycMaTPUBaTLCA BOAOHENPOHULAEMbIe
NAWHTYCHI Ha BbicoTy 0,1 — 0,2 m.

11.17 PaccronHue oT 6akoB-aKkKyMynsaTopos v
KOHOEHCaTHbIX 6akoB, pa3mewaembix BHE Terino-
BbIX NYHKTOB, A0 30aHUM U COOPYXEHUN HOMKHO
6biTb: NPV rPYHTOBLIX ycnosusx |l Tuna (¢ soaonpo-
HALLAEMbIMU NOACTUAAIOLIMMU IPYHTAMK) He MeHee
1,5 TONWWHBI NPOCAAOYHOrO CNON; NPU FPYHTOBLIX
ycnosusix Il Tuna (¢ B0gOHENPOHNLAEMBLIMKN NOACTU-
NAIOWWUMN FPYHTaMWN) HEe MeHee TPeX TONLWUH Npo-
CagovHOro cnos, HO He 6onee 40 m.

11.18 Tpoknapky Tpybonposoaos cnenyert
npeaycMaTpuBartb, Kak NpaBuno, Bbille YPOBHA Nona.

Donyckaetcs npoknagka Tpybonposoaos B BO-
AOHENPOHUUAEMbIX KaHanax.

11.19 B mecrax npoxoga TennoBbix cereii ye-
pe3 oyHOAaMEHTbl NN CTEHb! 34aHWIN TENNOBbIX MyH-
KTOB 3a30p MeXAy MOBEPXHOCTLIO Tennousonsuu-
OHHOW KOHCTPYKUMKU TpybonpoBOAa W BEPXOM (Hu-
30M) OTBEPCTUA OOSIKEH NPEAYCMaTPNBATLCS C yye-
TOM BO3MOXHOW NPOCaaKu 3oaHUsi U COOPYXEHUs.
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MUHUMAJIbHLIE PACCTOSIHUSI B CBETY OT CTPOUTEJIbHbIX KOHCTPYKUWA

A0 TPYBONPOBOAOB, OBOPYJOBAHUSI, APMATYPbI, -

MEXAY NOBEPXHOCTAMU TEMNJIOU3ONALIMOHHLIX KOHCTPYKLIUN
CMEXHbIX TPYBONPOBOAOB, A TAKXKE LWUPUHA NMPOXOA0B

MuHUManbHbie PacCTONHNS B CBETY OT TPYGONpoOBOAOB N0 CTPOUTENLHBIX KOHCTPYKLMMA

M A0 CMEXHbIX TpyGonposonos

Ta6nauuya 1

PaccrosHue OT NOBEPXHOCTU TENAOU3ONAUMOHHON KOHCTPYKUMK TPYGONpOBOAOB, MM, HE MEeHee

YCNnoBHbI AMaMeTp ~

TPYGONPOBOLOB, MM A0 NOBEPXHOCTY TENJION3ONALMOHHON

A0 CTeHb! A0 nepekpsITUs no nona KOHCTPYKLMK CMEXHOro Tpy6onposoaa

no sepTUKanu o ropu3oHTanu

2580 150 100 150 100 100
100—250 170 100 200 140 140
300—350 200 120 200 160 160
400 200 120 200 160 200
500—700 200 120 200 200 200
800 250 150 250 200 250
900 250 150 300 200 250
1000—1400 350 250 350 300 300

Mpumeyanue — Npn PEKOHCTPYKLUN TENIOBLIX NYKKTOB C UCMONL30BAHNEM CYLLECTBYIOLLMX CTPOUTENBHBIX KOHCTPYK-

Ui OMyCcKaeTCs OTCTYNIEHUE OT Pa3MEPOB, YKa3aHHbIX B JaHHOM Tabnuue, HO ¢ yyeTom Tpebosanuii n. 2.33.

MuHuMmansHas wWMpuHa NPOXOA0sB

Tabnuua 2

HaumeHoBaHue 060PYAOBaHUSA U CTPOUTENBHBLIX KOHCTPYKLMMA, Mexay KOTOPbiMU

LvpuHa Nnpoxoaos B CBETY, MM,

npeaycMaTpmuealoTCH NPoxoab! He MeHee

Mexay Hacocamu € anekTpoaBurarensMu HanpsbxeHnem ao 1000 B 1,0
To xe, 1000 B n 6onee 1,2
Mexay Hacocamu U CTEHOM 1,0
Mexay Hacocamu 1 pacnpeaenuTenbHbLIM WUTOM uan Wutom KUMuA 2,0
Mexay BbICTynaiowmmm 4actamm o6opyaoeanvs (Boponoaorpesarteneu, rps- 0,8
3€BWKOB, 3N1€BaTOPOB M AP.) WK BbICTYNAOWMMUN HacTaMK 060pyaOBaHUS
W CTeHOn
OT nona nan nepexpbITUA A0 NOBEPXHOCTU TENNOUIONALMOHHBIX KOHCTPYK- 0,7
umnii Tpy6onposonos
Dna o6cnyxvsaHvs apmaTtypbl M KOMNEHCaTOPoB (0T CTeHbl Ao dnaHua ap-
MaTypbl KAk A0 KOMMeHcaTopa) npu pnameTtpe Tpyd, mm:

no 500 0,6

ot 600 no 900 0,7
Mpn ycraHoBKE ABYX HACOCOB C 3neKTpoasuraTensMu Ha ogHom dyHaa- 1,0

MeHTe 6e3 npoxoaa Mexay HUMU, HO C obecnedyeHnem BOKPYr CABOEHHOM
YCTaHOBKW NPOX0A08
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lpogonxenne npun. 1
Tab6bnuua 3

MuHuManbHOe pacCcTosiHMe B CBETy Mexay Tpy6Gonposopamu

N CTPOUTEJIbHBIMU KOHCTPYKLRUAMM

HaumerosaHve PaccrosiHve B cBeTy, MM,
He MeHee

OT BbICTYNaIOUMX YacTen apmaTtypsl unm 0bopynoBaHus (C y4eTOM Tennon- 200
30M9UNOHHON KOHCTPYKUMKN) N0 CTEHbI
OT BLICTYNAIOLIMX 4YaCTeil HACOCOB C 3MEKTPOABUraTeNI MU HanpsixeHnem 300
Ao 1000 B ¢ auamerpom HanopHoro natpy6ka He 6onee 100 mMm (npu ycTa-
HOBKe Yy CTeHbl 6e3 npoxoaa) A0 CTeHbl
Mexay BbICTynaloLWMMn 4YacTaMU HACOCOB W dNeKTpoaBuraTenei npm ycra- 300
HOBKE ABYX HAaCOCOB C 3nEKTPOABUraTeNsMU Ha OQHOM dyHpaameHTe y cTe-
Hbl 6€3 npoxoaa
Ot dnaHua 3aABUXKU HA OTBETBNEHWW A0 NOBEPXHOCTU TEMIOM30NALMOH~ 100
HOWN KOHCTPYKLMM OCHOBHbIX TPy
OT BLIABMHYTOrO WNUHAENS 3a4BUXKN (UWAW WTypBana) 40 CTeHbl uan ne- 100
pexpbitua npu D, < 400 mm
To xe, npu Dy 2%00 MM 200
OT nona Ao HU3a TENIOM3ONAUMOHHON KOHCTPYKUUK apMaTypsl 100
Ot cTeHbl unn OT $naHua 3aABUXKM 40 WTYLUEpPOB ANs BbIMyCKa BOALI UK 100
BO3AyXxa
OT nona wnn nepekpbuITUA A0 NOBEPXHOCTU TENNTON3ONAUMOHHON KOHCTPYK- 300
uvmn Tpyod OTBETBNEHWIA

NPUNOXEHWE 2

METOAWKA ONPEREJIEHUA PACYETHOWU TENJIOBOA NPOU3BOAUTENIbHOCTU
BOAONOAOIrPEBATENEN OTONJIEHMA U TOPAYEro BOAOCHABXEHUA

1. PacyeTHyi0O TENNOBYI0 NPOU3BOAUTESNLHOCTD
Bogonogorpesarenewt Q%, B, caegyeT npuHumats
no pacyeTHbIM TENJOBbIM MOTOKAM Ha OTOMNJIeHue,
BEHTUNSALMIO N ropa4Yee BOA0CHabXeH e, NpuBeseH-
HbIM B NMPOEKTHOW [OKYMEHTaLUMKN 30aHUiA U Coopy-
XEeHWiA,

Mpy OTCYTCTBMM NMPOEKTHOM AOKYMEHTauMuM A0-
nyckaeTcs onpeaensTb pacyeTHble Tennosble NoTo-
KW B COOTBETCTBUM C ykasaHusmu CHuM 2.04.07-86*
(N0 YKPYNHEHHbIM Mnokasarensam).

2. PacHeTHYI0 Tennosyld NpOv3BOAUTENLHOCTb
BOAOMOAOrpesarteneit ana cucteM oTonneHus Q%9
cnenyer onpeaensTb NPy pacyeTHOW Temnepartype
HapyXHOro Bosayxa A/ NPOEKTUPOBAHWSA OTornne-
Hua £, °C, 1 NpUHUMATL NO MaKCMManbHLIM TENNO-
BbIM NOTOKam @, ., onpegensemsiv B COOTBETCT-
BUM C yKasdaHuewm n. 1.

Npn HE3aBUCUMOM NPUCOEOUHEHUN CUCTEM
OTOMNEHUS ¥ BEHTUNSAUMK 4Yepe3 o6lmiA BOBONO-
aorpesaresb pacyetTHas Tennosas NnponssoauTenb-
HOCTb Bogonoforpesarens, Br, onpegensertcs no
CyMMe MaKCUManbHblX TENAOBLIX NOTOKOB Ha OTO-
NNeHNEe N BEHTUNALMIO:

Q’% = Qomax + vaax‘
3. PacueTHyi0 Tennosyio Npou3BOAUTENbHOCTL
soaonoaorpesarenei, BT, ons cucteM ropavero Bo-

£#ocHabXeHNs ¢ Y4eTOM noTepb TEennoTH Noaalo-
WVMW 1 UMPKYNAUMOHHBIMKU TpyGonposoaamu OF,
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BT, cnepyeT onpepenstb Npu TeMneparypax Bogbl
B TOUKE U3noma rpaduka Temneparyp Bogbl B CO-
OTBETCTBUM C yKa3aHusmMu n. 1, a npun OTCYTCT-
BUM NPOEKTHOW AOKYMEeHTauuum — No TennosbiM
noTokam, onpegensieMbiM nNo cneaywwmnm ¢dop-
Mynam:

npy HanM4Mn GakKoB-akKKyMynsaTOpoB Harpesae-
MOIi Bogbl Y noTpebuTenein — no cpeaHemMy Tenno-
BOMY MOTOKY Ha ropsyee BOAoOCHabXeHue 3a 0To-

nUTEenbHbIN Nepuon, onpeaensieMomy nohn. 3.13,a

CHuI 2.04.01-85, no dopmyne 9y, ='1Q—Tz wnu 8

3aBMCUMMOCTW OT NPUHATOro 3anaca TennoTLl B 6a-
Kax rno npwun. 7 n 8 ykaszanHou rnasbt (Mnm no CHull
2.04.07-86* — QP = Qp,);

npu oTCYTCTBUN BaKOB-akKyMYNaTOPOB Harpe-
Baemoli BoAbl y notpedurtenein — N0 MakcuMans-
HbIM TENJIOBLIM NOTOKaM Ha ropsi4ee BogocHabxe-
Hue, onpeaenaemMbim No N. 3.13,6 CHull 2.04.01-85,
0%, = Q},(vnn no CHUM 2.04.07-86* — Q7= Q-

4. Mpv OTCYTCTBMWU AaHHbIX O BEAUYUHE NOTEPb
TENNOTHI TPYOONPOBOAAMU CUCTEM FOPSIYEro BOAO-
cHabXeHWs AonyckaeTCa Tennosbie NOTOKU Ha rops-
4yee BogocHaGxeHue, Bt, onpeagenats no popmynam:

npu Hannuun 6aKkoB-akKyMynaTopoB

O = % G55 = 1)1 + k) (1)



NpyU OTCYTCTBUM GaKOB-aKKyMynsiTOPOB

thax = fg(Ghmax + Gk ) (55 - 1), (2)

rae k., — KoadOULUMERT, yuuTbIBAIOWMIA NOTEPU
TennoTel TPyGonpoBoaaMu CUCTEM ro-
psYero BOAOCHaGXeHUS, MPrHUMaeMblit

no Tabn. 1. Ta6nuyua 1

CII 41-101-95
Mpononxenue npun. 2

Mpu OTCYTCTBUM AaHHBIX O KONUYECTBE M XapaKk-
TepucTuke BoAopasbopHbix NpnbGopoB 4acosow
pacxon ropayein soabl G, ANA XUNbIX PakoHOB
nonyckaetcs onpeaensts no Gpopmyne

Ghimax = kq’ZGhm’ (3)

roe k, — xoadpduunenT 4acoson HepasHomep-
HOCTM BOAONOTPEbneHns, NpuHuMae-
MbliA no Taén. 2.

Koapduument, yumteisaio- Mpumeyanne — [N\ CUCTEM ropsYEro BoOAOCHA6-
W1 noTepu Tennatel XeHusi, 06CNyXnBaIoLLNX OQHOBPEMEHHO Xuibie 1 obwec-
TPYyGonpoBoaamMy, Ky TBEHHbIE 3AaHNS, KOIPPULMEHT YACOBOR HEPaBHOMEP-
Tunbl cUCTEM ropsero HOCTU cneayeT NPUHUMaTh N0 CYMME YUCIEHHOCTU Xu-
BOLOCHABXEHUS npv Hanuuuu | 6es Tenno- o o ;
A TernnoBbIX BLIX CeTelt Tenei 8 )KVll'lbslx 3AAHNSX U YCNIOBHOM YUCNEHHOCTY XUTe
CeTeil ropsero | ropsuero neht Uy, 8 06LIECTBEHHbIX 3AaHMAX, ONpeaenseMoi no
BofOCHa6XeHns | BogocHa6- ¢dopmyne
nocne UTN =
u KeHus Uyen = 0,25 G/98M, (4)
C n3o0nnpoBaHHbIMN 0,15 0,1 roe G,,‘;,?‘“ — CpefHnin pacxopn, BOAk Ha ropsviee BoAocHa6-
cToskamu Ges nono- SGuiecTBEa SRAR, OnReReRAGMLI o
TeHuecywurenei CHWMN 2.04.01-85.
To xe, c nonoTeHuecy- 0,25 0,2
WHTENAMM Mpun OTCYTCTBMW A3HHBIX O HA3Ha4eHny obutec-
C vevsomuposamwn| 035 | 03 | Teeu s aoryoreron ou onpenenerin o
CTOSIKaMU 1 NoNOTeHUe- u ep "ep aon.
CYIUTEN MM YCNOBHO YUCNEHHOCTb XUTenen NPpUHUMaTh C KO-
adpdnumneHTom 1,2.
Ta6nuuya 2
YUcNerHOCTb XUTenemn 150 250 350 500 700 1000 1500 | 2000
KoadpuumeHT 4acoBoit HepasHomMepHoc-| 5,15 4,5 4.1 3,75 3,5 3,27 | 3,09 | 2,97
Tv BOAONOTPEGNEHNS Kk,
lNpogonxenne rabn. 2
HYUCNEHHOCTb XuTenen 2500 3000 4000 5000 6000 | 7500 | 10000 | 20000
KoagppuumeHT yacosoit HepasHomepHoc-| 2,9 2,85 | 2,78 2,74 2,7 2,65 2,6 2,4
™ Boaonorpebnenus k,
NMPUNOXEHUE 3

METOAUKA ONPEAENEHUSA NAPAMETPOB AJ11 PACYETA
BOAONOAOMPEBATEJIEN OTONNEHUSA

1. PacyeT noBepxHOCTM Harpesa BOAONOAOrpe-
satenei otonnexus F, M2, NpoBOAUTCA NpU Temne-
paType BOAbI B TErnnosow CeTtu, COOTBETCTBYIOWEHN
pacuyeTHOW TemMnepaTtype HapyXHOro sosgyxa Ans
NPOEKTUPOBAHUA OTONNEHUA, U HA PACHETHYIO NPO-
u3BOAUTENLHOCTL OF, onpeaenexHyio no npuwn. 2,
no ¢opmyne

(1)

2. Temnepartypy HarpesaeMoi BOAbl cnegyeTt
NPUHNMATS:

Ha BXOA€ B BOA0NOAOIPEBaTENb T) — PABHON TEM-
neparype 80Ab B 06paTtHOM TpyGonposogde cuctem
OTON/IEHVA NPU TeMNEepaType HapyXHOro 8O3Ayxa f,;

Ha BLIXOAE U3 BOAONOAOrpesaTens t; — pas-
HOIA TeMnepaType 80Abl B NOAAIOWEM prdlonposo-
Ae Tennosbix ceten 3a LTM uwam 8 nogaowem Tpy-
60nNpoBOAE CUCTEMbBI OTONNEHUS NPU YCTAHOBKE BO-
aonoporpesartens 8 UTI npu temnepartype Hapyx-
HOro BO3Ayxa f,.
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Mpumeyaumne — MNpy HE3aBUCUMOM NMPUCOEOUHEHUM
CUCTEM OTOMNEHUA Y BEHTUNALMM Yepes obLmin BOJONO-
porpesarens Temneparypy Harpesaemoin soasl 8 o6par-
HOM Tpy6onpoBoAe Ha BXxOAE B BOAONOAOrpeBarens cne-
AyeT onpeaensTk C yHeTOM TemriepaTypbl BOAb!I NOCne npu-
coeanHeHua Tpybonposoaa cucTeMbl BeHTUAauMU. Mpu
pacxone TennoTul Ha BeHTUNaUMIo He Bonee 15 % cyM-
MapHOro MakCUMasibHOro YaCoBOro PacxoAa TennoThl Ha
OTOMNEHUE AONYCKAETCH TEMNEPATYPY HAarpeBaeMom BoabI
nepea BoAONOLOrpesaTenem NpUHMMaTh PaBHOM Temne-
paType BOoAbl B 06paTHOM TpyGonposoae CucTemsl OTO-
nnexus.

3. TemnepaTypy rpetouieit Bogbl cneayet npu-
HUMaTh:

Ha Bxoge 8 BOAONOJOrpesaresnb — PpaBHON TeM-
nepaTtype BoAapl B fiogawouem TpyGonposoge Ten-
NOBOW CeTW Ha BBOAE B TEMNOBOI NYHKT T4 NPU TEM-
nepartype HapyXxHoro sosayxa f;

Ha BbiXOAe W3 BOAOMOAOrpesBaTens Ty, — Ha
5 —10 °C Bbiwe TemnepaTypbl BOALI B 06PaTHOM
Tpy6ONpoBOAE CUCTEMBI OTOMNEHUS MPU PACHETHON
Temnepartype HapyXxHoro sosayxa f,.

4. PacuetHble pacxofbl Boabl Gy n Gy, .., Kr/4,
Ans pacdeTa BOAONOAOrpeBareneit CucTem oTonne-
HUa cneayeT onpeaenaTtb No dopmynam:

rpetouiein soab

—_ 3’6Q0max .
do = ——(tl _ 102)6 > (2)

Mpogonxexne npun. 3
HarpesaeMon BOAbI
3’6Qomax
(to1 - )¢ (3)

MpW HE3aBUCMMOM NPUCOEONHEHNN CUCTEM OTO-
NAEHNA 1M BEHTUNALMK Yepes obluumii Bogonoaorpe-

omax —

BaTeNb pacyeTHble pacxoabl BOAbl Gy W Gy KI/M,
cnepyet onpepensatb no opmynam:
rpeioweit Boabl
Gd = 3s6(Qomax + vaax) .
? (t -t)e (4)
Harpesaemoy BOAbI
3,6(Qomax + Qumax)
G = 2\ ¥omax vimax? .
omax (to1 - T2)C (5)

rAe Oy maw Qvmax — COOTBETCTBEHHO MaKCMManbHble
TennoBbLIe NOTOKW Ha oTONNeHne

u BeHTUNAUMIO, BT,
5. TemnepatypHuid Hanop Af.,, °C, sogonono-
rpesaTtens OTonNNeHWs onpeaenseTcs no ¢opmyne

-t - - 19)
T2~ T2

At,

6. KoadduumeHT Tennonepenaum B 3aBUCMMOC-
T OT KOHCTPYKUUW BOoAONnogorpesarens cnegyer
onpegenaTtL no npun. 7—9.

NPUNOXXEHME 4

METOAUKA ONPEAENEHUSA NMAPAMETPOB [J11 PACYETA
BOAONOAOIrPEBATENENA FNOPRYEr0 BOAOCHABXEHMUS,
NMPUCOEAWHEHHbIX N0 OAHOCTYNEHYATOU CXEME

1. PacuyeT nosepxHoCTu Harpesa sogonoaorpe-
BaTenen ropsyero BogocHabxeHns cnegyer npouns-
BOAUTL (CM. puc. 1) npu Temnepatype BOALI B MNO-
Apaouwem Tpyéonposoae TENAOBON CeTH, COOTBETCTBY-
ouweit Touke n3noma rpapuka TemnepaTyp soabl, Unn
npy¥ MUHMMaNBHOVW TeMneparype BOAbl, ecnn oTCyT-
cTBYeT U3NoM rpacduka remneparyp, U No pac4yeTHON
NPOU3BOAUTENBHOCTY, ONPERENeHHon no npun. 2

P

khtey’ (1)
roe QjF onpeaensertcs Npu Hanuununm 6GakoB-akkKy-
mynstopos no dpopmyne (1) npun. 2, a npu OTCyT-
cTBuM GaKoB-akKymynaTtopoB — no ¢dopmyne (2)
npua. 2.

2. Temnepatypy HarpeBaemoii BOAbl cnepyer
NPUHUMATL: Ha BXOAE B BOgONOAorpesaTens f, — pas-
HOI4 5°C, ecnu OTCYTCTBYIOT 3KCNNyaTaUMOHHbIE AaH-
Hble; Ha BLIXOAE W3 BOAONOAOrpesaTens f, — pas-
How 60 °C, a npu BakyymHOI1 aeaapauumn — 65 °C.

3. Temnepartypy rpeiouwieii Bogbl cneayet npu-
HWMaTb: Ha BXOAE B BOAONoAorpesarens v, — pas-
HOW TemnepaTtype BoAbl B NoaaiolleM Tpybonposo-
e TennoBok ceTu Ha BBOAE B TEMSIOBOW MYHKT Mpu
TemnepaTtype HapyXHOro Bo3zyxa B TO4Ke u3noma
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rpadpuka temnepartyp BOAbl; Ha BbIXOAE M3 BOAO-
noporpesarvens t'; — pasHon 30 °C.

4. PacueTHbie pacxofbl Boabl Gy, v G, Kr/u, pns
pacueTta BogonoaorpesaTens ropavero BoaocHa6-
XeHua cneayet onpeaensts No ¢popmynam:

rpetouwiein Boab!

3,607
-1 ._._,_L -
=TT (2)
Harpesaemoii BOAbl
3,607
=—_=<h
G - t)e @)

5. TemnepaTypHblil HanNnop BOAONOAOrpeBaTens
ropsiuero sogocHabxeHus onpeaensercs no ¢op-
myne

IRRALIGRAY
T3—l,
23z )

6. KoadduumeHTt Tennonepesayn B 3aBUCUMOC-
TU OT KOHCTPYKUMM BOAONOAOrpeBaTenn crieayer
onpeaenate nNo npun, 7—9.
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NPUNOXEHWUE 5

METOAUKA ONPEAENEHUS NMAPAMETPOB U1 PACHETA
BOAONOAOrPEBATEJIEM NOPSHEro BOQOCHABXEHUS,
NPUCOEAUHEHHbIX NO ABYXCTYNEHYATOW CXEME

MeTtoauka pacuyeTa BOgonoaorpesareneit rops-
4Yero BOAOCHaGXeHusi, NPUCOEANHEHHbIX K Tenno-
BOW CETW NO ABYXCTYNEHYaTON cxemMe (CM. puc. 2—
4) ¢ orpaHMyYeHUEeM MaKCUManLHOro pacxosa ce-
Tes0W BOALI HA BBOA, NPUMEHAemMasn A0 HacTosLle-
ro BPEMEH!, OCHOBaHa Ha KOCBEHHOM MeToae, no
KOTOPOMY TennoBas NpoM3BOAUTENbHOCTL | cTyne-
HU BOponoaorpesarteneit onpeaensercs 6GanaHco-
BOW Harpyskoi ropsdyero BogocHabxeHus, a Il cTy-
neHn — NO PasHnLLe Harpy3oK Mexay pacqeTHO n
Harpy3koi | ctynenu. MNpu atom He cobniopaetcs
NPUHUMM HENpepbLIBHOCTU: Temnepartypa Harpesa-
emMoli BoAbl Ha BbLIXOAE M3 BOAONOAOrpeBaTens
| cTyneHu He cosnagaeT ¢ TeMnepaTtypolr Toin xe
BOObl HA BXoae BO Il CTyneHb, 4TO 3aTpypHsieT ee
MCNoNb30BaHNe ANS MaLUWHHOrO cyeTa.

Hosas metoauka pacyeta 6onee norudHa ans
ABYXCTYNEHYaTON CXxeMbl ¢ OrpaHuYeHnemM Makcu-
ManbHOrO pacxopa cetesoil Boabl Ha BBoa. OHa
OCHOBaHa Ha TOM NOAOXeHuUU, YTO B YaC MaKkCu-
ManbHOro Bogopasbopa npu pacHeTHOW Ana Noa-
6opa BoaonoaorpesaTteneil Temneparype Hapyx-
HOrO BO3Ayxa, COOTBETCTBYIOLLEN TOYKe M3noma
LEeHTPanbHOro TeMneparypHoro rpadwvka, BO3MOX-
HO npeKpallieHre Noaayy TENNOTHI Ha OTONNIEHUE,
M BCA ceTeBas BOAA NOCTynaeT Ha ropsyee BOAO-
CHabxeHwue.

Dns BoiGopa Heo6xo0aNMOro TUNopasMepa u Yuc-
na cekumit KOXyxoTpybHoro nmbo yvcna nnacTuH u
ynucna xO0A0B NAACTUHYATOrO BOAONOAOrpeBaresnei
chepyeT onpeaenuTb NOBEPXHOCTb Harpesa No pac-
YETHOI NPOM3BOAUTENBHOCTU U TeMnepaTypam rpe-
oweli n Harpesaemoit BOAL! U3 TENNIOBOro pacyeTa B
COOTBETCTBUM C HUXENPUBEAEHHBIMU POPMYNamu.

1. Pacuyet nosepxHocTu Harpesa F, M2, Bopo-
noporpesarenei ropsyero BOAOCHabtxXeHna nonxeH
NPOU3BOANTLCA NPU TeMnepaType BOAbl B8 NOAAI0-
wem Tpybonposone TennosBON CeTu, COOTBETCTBY-
ioweit Todke uanoma rpaduka Temnepatyp Boabl,
W NPU MUHUMANBLHOWK TemnepaTtype BoAbi, €Cnu
OTCYTCTBYET M3NOM rpaduka TeMnepartyp, Tak Kak
npu 3ToM pexume GyaeT MUHUManbHLI nepenag,
TeMnepaTyp u 3HavyeHwii koadpuumeHTa Tennorne-
penauun, no dpopmyne

_or
F=tar, (1

rae QP — pacuyeTHas Tennosas Npou3BOAUTENb-
HOCTb BOAONOAOrpeBsatTenei ropsyero Bo-
nocHabxeHus, onpenenseTcs no npun. 2;
k — xoapduumeHT Tennonepeaaqu, Br/(M2:C),
OnpeaenseTcs B 3aBUCUMOCTM OT KOHCTPYK-

umy Boaonogorpesarenei no npun. 7—9;
At,, — cpeaHenorapnpmMuyeckas pasHoCTb Tem-
nepaTyp Mexay rpeiowueii u Harpesaemomn
BOAONK (TemnepatypHbili Hanop), °C, on-
peaensetcsa no ¢popmyne (18) HacTosAwe-

ro NPUNOXEHUs.

2. PacnpegeneHne pacyeTHOI Tennosow Npo-
n3soauTensHoCTM QjF BOpONOAOrpesateneit Mex-
Ay | u Il cTyneHamMm ocywecTBnSeTCA UCX0AR U3 YC-
noBuA, 4TO Harpesaemas sosa BO |l ctynenn po-
rpesaeTcs A0 Temnepatyps! 7, = 60 °C, a B | cTyne-
HU — 0 TeMNepaTyphl t},, onpenensiemMon TEXHNKO-
3KOHOMMYECKUM PacyeTOM Unu NPUHUMAEMON Ha
5 °C meHee TeMnepaTypbl CETEBON BOAbI B O6paT-
HOM TpybonpoBoae B TO4ke usnoma rpaduka.

PacuetHasn Tennosas NPoOU3BOAUTENILHOCTL BO-
nonoporpesateneii | u Il crynenen QLI Br, on-
peaensieTca no dopmMynam:

4
thpl = Ghmax(tlll _IC)EE; (2)

c
Q;;PI[ = Ghmax(th - t;l,) Ig (3)

3. Temnepatypa Harpeeaemoit Boasl, °C, noc-
ne | crynenv onpeaensetcs no dopmynam:

npy 3aBUCUMOM NPUCOSAUHEHUM CUCTEMBI OTO-
nneHus

B =1,-5 4)

npu He3asncMMomM nNpucoeaunHeHnn CUCTEMbI
oTonnNeHus

t}, =155, (5)

4, MakcumanbHbIi pacxop, Harpesaemoit Boab!,
Kr/4, npoxoaswen 4epes | u Il ctyneHn sogono-
porpesarensi, cnenyeT paccvMTLIBaTb MCXOOA M3
MakKCUMaNbHOro TENNOBOI0 NOTOKAa Ha ropsvee BO-
AocHabxewne Q... onpeaenseMoro no ¢Gopmy-
ne 2 npwn. 2, n Harpesa Boabl A0 60 °C Bo Il cTy-
neHn:

3,60
sp = 2%hmax
hmax C(fh _ tc) - (6)

5. Pacxop, rpetoweit soas! G, kr/y:

a) 4ANnf TENNOBbIX NYHKTOB NPU OTCYTCTBMM BEH-
TUASIUMOHHOI Harpy3ku pacxop rpetoLuei Boabl Npu-
HuMaeTca oguHakosbiM gna | u |l cTtyneHeihn sono-
nogorpesartenei u onpeaenseTca:

npu perynvposaHMuM OTnycka TennoTtel No Co-
BMELLEHHOW Harpyske OTOMNNEHWUA U ropsdyero Bo-
AocHabxeHus — NO MakCUMansHOMY pacxoay ce-
TEBOI BOALI Ha ropsyee sogocHabxexune (dopmy-
na (7)) nm6o Nno MakCUManbHOMY pacxogy ceTeBow
BOAbl Ha oTtonneHue (popmyna (8)):

spo_ - 3,6 N 055Q .
Gd = Girmax = 0(1'1—1'2 ) > )

35



CII 41-101-95

3,60
Gsp = G =2 omax .
4TI e~ 1y) (8)

B kauyectse pacyeTHOW npuHUMaeTca Gonblias
W3 NONYHEHHBLIX BEAVHWH;

npu peryanposaHnyM OTNyCKa TennoTel NO Ha-
rpy3ke OTOMNEeHUA pacyeTHbI pacxog, rpelowen
soabl onpepenseTca no ¢opmyne

G;P = Gdo + 1'2Gdhm; (9)
= 350 _ M 0.2
Gt = ety 551, | (10)

MNpw 3ToM crieayeT NposepsATb Temneparypy rpe-
IolWwen BOALI Ha BbIXOAE U3 Boponoaorpesatens |
crynenv npu @, .. no ¢opmyne

I _ '_356thax
2= 67 (11)

B cny4ae ecnu Temnepartypa, onpeaeneHHas no
¢dopmyne (11), nonysunacs Hwke 15 °C, 10 1} cne-
ayet npuHumate pasHon 15 °C, a pacxog, rpeiouseit
BOAblI Nepecuutarsb No dopmyne

Gs = 3’6th¢pc .
o(t)-15)° (12)

6) Ans TennoBbIX MYHKTOB NPV HANUYUUN BEHTU-
JIIUMOHHOM Harpy3ku pacxopg, rpetowen soasl Npu-
HUMaeTcs:

Mpogomxenne npun. 5

ana | crynexsun

1
G7" = Gapmax + Gutrs (13)

ans Il crynexn

it
G;p = Gahmax- (14)
6. Temnepartypa rpetoweit Boapl, °C, Ha BbiXO-
Ae w3 soaonoaorpesartens I crynenn i

n_ . 3607
%) _rl—_—_cG";p" . (15)

7. Temnepatypa rpewwei Boast, °C, Ha Bxoge
8 BOAONOAOrPesaTens | crynexu :
1
1_1G6 + 1,G
1 = 2 Ydhmax 27do (16)
Ga'hmax + Gdo

8. Temnepartypa rpeouwesi Boasl, °C, Ha BLIXO-
Ae w3 soaonoaorpesarens | crynenn i

3607

QI - —
T2 =17 CG;P' . (17)

9. CpeaHenorapudmuyeckas pasHoCTb Temne-
paTyp Mexay rpeioleii n sarpesaemoi 8oaoit, °C

At _.Alﬁ—AfM
" 23lg—Ai' 18
4 A’M ( )

NPUNOXEHWE 6

METOAUKA OMNPERENEHURA MAPAMETPOB ANl PACHETA BOOONOJOIPEBATENEN
FOPA4YEro BOAOCHABXEHUS, MPUCOEAUHEHHbBIX NO ABYXCTYNEHYATON CXEME
CO CTABMJIU3ALIMEXA PACXOZA BOAbl HA OTOIJNIEHUE

1. MNosepxHOCTL Harpeea BoAONOAOrpesarenen
(cMm. puc. 8) ropsuero BogocHabxerus F, M2, on-
peaensieTcs npu Temnepartype BoAbl B Nojalowem
TpybonpoBoae TEMNOBOM CETU, COOTBETCTBYIOLLENH
TOYke u3noma rpacduka remnepatyp BoAbl, UNK Npu
MWHUMaNbKOI TeMnepaType BoAb!, ECNN OTCYTCTBY-
eT n3siom rpaduka Temnepartyp, Tak Kak npu atom
pexvve ByaeT MMHUManbHbI Nepenap, Temnepa-
TYp ¥ 3Ha4YeHui koadduumeHTa Tenionepesayu, no
dopmyne

o;F
F = h
karg,’ (M

roe Q¥ — pacdeTtHasd Tensiosas Npou3BOAMTENb-
HOCTb BOAONOAOrpeBaTeneil ropa4vero Bo-
nocHabxeHnua, BT, onpeaensercs no
npun. 2;
At,, — cpeaHenorapudmuyeckas pagHoCTb Tem-
neparyp Mexay rperowei n HarpesaeMomn
BOAOW, °C, onpepenserca no npwun. 5;
k — koadduumeHT Tennonepeaaqn, Br/(mM2:°C),
onpesenaeTcs 8 3aBUCUMOCTU OT KOHCTPYK-
UMK Bogonogorpesarenein no npun. 7—9.
2. Tennosoit noTok Ha Il ctyneHb BOgONOAOrpe-
satenst Q,;!, BT, npn agyxcTynenuatoit cxeme npu-
COeMHEHUs BOAOMNOJOrpesaresieit ropayero Boao-
cHabxeHusa (No puc. 8), HEOGXOOANMBIV TONMBKO AN1A
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BbIYNCNEHNS pacxoaa rpetouieii Boabl, NpU Makcu-
MansHOM TEeNI0BOM NOTOKE Ha BEeHTUAAUUIO He 60o-
nee 15 % mMaxCUManbLHOro TENNOBOFO NOTOKA Ha
oTonneHue onpeaenserca no dopmynam:

npn OTCYTCTBUKN 6aKoB-aKKyMynsiTOpOB Harpe-
saeMont BOAbI

C .
3_,6+th3 (2)

npn Hanu4un 6aKoB-akKyMyNATOPOB Harpesae-
MOIA BOAbI

O = 1,26 (55 - 1))

il _ _d4y L
Ora =Gmm(55- 1) 36 +Qpes 3)

roae Qg — Tennosble noTepn TPyGONPOBOROB CUC-
Tem ropsyero soaocHabxeHns, BT.

[Mpy OTCYTCTBMM AAHHbIX O BENUYUHE TENNOBbIX
noTeps TpybonpoBogaMu CMCTEM ropsyero BoSo-
cHabXxeHns TennoBoM noTok Ha Il ctyneHs Bogono-
porpesarens, Br, Qﬁ‘!’" ponyckaeTcs onpeaenaTtb
no dopmynam:

npn OTCYTCTBMMK 6AKOB-aKKYMYNATOPOB Harpe-
BaeMoil BOAb!

c
o - 36 Onml 1,255 - ) + kg (55 - 1)]; 4)

npy Hannuuu 6aKoB-aKKyMynsSITOPOB Harpesae-
MO BOAbI



(3)

rae ky, — ko3 UUMeHT, yHuTbIBaIOLWMIA NoTepy Ten-
noTul TPy6oNpoBOAaMK CHUCTEM FOPRYEro
BOAOCHAGXEHUSs!, NPUHUMAaETCH NO Npun. 2.

ol = %G,,,,,[(SS — 1) + kg (55 - 1,),

CII 41-101-95

lpoaomkexne npun. 6

3. PacnpepeneHue pacyeTHOM TennoBowW Npo-
U3BOAUTEJNILHOCTU BOAONoaorpesarenen mexay | u
Il cTyneHsimu, onpeaeneHne pacyeTHbX Temnepa-
TYP ¥ pacxonoB BOAbLI Ajsi pacyeTa Boaonogorpe-
BaTeneii cneayeT npuHMMarL no tabnuue.

O6nacTb NpuMeHeHus cxembl (No puc. 8)

HanmeHoBaHWe pacHeTHbIX BEANYUH

NPOU3BOACTBEHHbIC 30aHUA, FPYNNA XW-
NbIX U OGWECTBEHHLIX 30aHWN C MaK-
CUMaNbHBLIM TEMTOBLIM NOTOKOM HA BEH-
TMRauKIo Gonee 15 % MakCUManbHOro
TENNOBOrO NOTOKA Ha OTONNEHne

Xunbie N o6LLECTBEHHBIE 3AaHNUA C MaK-
CUMaNbHBLIM TENIOBBIM NOTOKOM Ha BEH-
TMASUMIO He 6onee 15 % makcumans-
HOrO TENIOBOro NOTOKA HA OTONNEeHUe

2 3

PacueTHas Tennosas NpovM3BoauTeNb-
HOCTb | CTyneHu Bogonogorpesarens

Temnepatypa Harpesaemoi Boabl, °C,

PacyeTHas rennoeas npovM3soauTesib-
HOCThb || cTyneHn Bogonoporpesarens
TemnepaTypa Harpesaemoit Bogbl, °C,
Ha BXOAe B Bogonoaorpesartens

To Xe, Ha BbiIxoae U3 Bogonoaorpe-
BaTens

Temnepatypa rpeiouieit soawl, °C, Ha
BXOAe B BOAOrogorpesaresnb

To xe, Ha BbIXOAE W3 BOAONOAOrpeE-
BaTens

Pacxopn Harpesaemoi Boapl, Kr/u

| cTynenb ABYXCTYNEHYaTOH CXEMbI

o' = TGP (r5-1,)

Ha BXoAe B Bogonogorpesartesnb r,+5
To Xe, Ha Bbixo4e U3 Bogonoaorpe- t},
Barensa |
Temnepatypa rpeiowieii Bopbl, °C, Ha L)
BXOAe B BOAONOAOrpeBaTeNb |
To Xe, Ha BbIxoAe U3 BOgONoporpe- P 3,6Q,f1”l
Ty =TH—
Barens 2= %2 , chpl
Pacxoa HarpesaemoW BOAbI, Kr/4 . Be3 6axkoB-akKyMynaTopoB
Gh = Ghmax G;, = Ghm
C GaKaMM-IaKKymynmopaMM
G'h= Gim
~ v spll
Pacxop, rpelouieii Boasl, Kr/d G =G, + 0%36-055 G - 3,6(Q'o+?hi )
d c(t)-13) o(t-17)

Il cTtyneHb ABYXCTYNEHYAaTOW CXEMbI

| o' =35 G5 -1)

!, a NP1 BakyymHOM feaspaunm

thpll = Q,;vp - Qi;pl

C GakaMu-akKymynaTopammn

=4
h= th
Bea GakoB-akKkymMynsiropos
Moyp - 360" "
h = Gl
| €7
t, = 60 °C
I
T
||
) =T~ 2808
TH =7 spll
2 2 G}

Be3 6akoB-akkyMynsTopos

h = Ghmax

37
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MpogonxexHne npun. 6

2 3

MNMpumeyanns

akkymynatopos § = 10 °C.
BEHTUAALMU HE YUTLIBAETCS.

a B UTN ¢ sakyymHoi peaspaumeii — 1, = 65 °C.

C 6akamu-akkymynsiTopamu npu
OTCYTCTBUU LMPKYNALUM

II = =—
Gk = Ghm " 60—
Mpy Hanuyum umpkynaumn
spll
Gy = 340 1l
(60 - 1)
spll spll _ ~spl
Pacxop rpeowei Boabl, Kr/4 G = 380" Ga™ =G4

c(t-7,)
1 Npu He3aBUCMMOM NPUCOEAUHEHWUN CUCTEM OTOMMEHUR BMECTO T, CNEAYET NPVHUMATD T'g).
2 Bennumnna Heporpesa B | crynenun § , °C, npuHumaetcs: ¢ 6akamu-akkymynstopammn § = 5 °C, npu otcyrcTeum 6akos-
3 Npu onpepeneHun pacyeTHOro pacxoAa rpetoLLeln Boast A9 | CTyneHn BOAONOROrpPeBaTens pacxom, 80Abi OT CUCTEM
4 Temnepatypy Harpesaemoi BoAbl Ha BbIXOAE U3 noporpesatens £, 8 LITMN u 8 UTT cneayet npuHuMath pasHo 60 °C,

5 BennurHa TennoBoOro NOTOKa Ha OTONAIEHWE B TOYKE N3NOMa rpaduka Temnepatyp Q' onpeaenseTcs no popmyne

Qo= Qomax

C Gakamu-akkymynsitopamm

G" — 3’6Qi:p"

1 -ty

L -1, ’

NPUNOXEHWE 7

TENJIOBOA U TMMAPABJIMMECKUA PACHET FOPU3OHTAJIbHbIX
CEKLIMOHHbIX KOXYXOTPYEHbIX BOAO-BOAAHLIX NMOAOIrPEBATENEN

Fopu3oHTanbHbIE CEKUMOHHBIE CKOPOCTHbLIE BO-
ponoporpesatenu no NOCT 27590 ¢ TpybHoit cuc-
TEMOW M3 NPSAMbIX rMagkux uan nNPodUNNPoOBaHHbIX
Tpy6 OTANHAIOTCA TeM, 4TO ANA YCTPAHEHUS NPOoru-
6a TpyboK yCTaHaBNMBAOTCA ABYXCEKTOPHbIE ONop-
Hbl€ Neperopoaku, npeacraensiowme coboin YacTb
Tpy6HOM peweTky. Takasi KOHCTPYKLYS ONOPHBIX Ne-
peropogok ofner4aer yCTaHoBKy TPyGOK U UX 3a-
MEHY B YC/IOBUSIX 3KCrlyaTaumu, Tak Kak OTBepC-
TUA OMOPHbIX NEePeropoaok PacnonoXeHbl COOCHO
C OTBEPCTUAMMK TPYOHBIX peLueToK.

Kaxpas onopa ycTaHOBMEeHa CO CMELLEHUEM OT-
HOCUTENbHO Apyr apyra Ha 60°, 4To nosbiwaeT Typ-
6ynM3aumio NOTOKa TENAOHOCUTENS!, MPOXOARLLErO Mo
MeXTPybHOMy NPOCTPAHCTRY, U NPUBOAUT K yBENUYe-
HUIO KO3dDULMEHTA TEMNACOTAZYM OT TENNIOHOCUTENA
K CTeHke TpyboK, a COOTBETCTBEHHO — BO3pacTaer Ten-
nocwem ¢ 1 M2 nosepxHOCTU Harpesa. Vicnonbaylotcs
NatyHHble TPYOKU HapyXHbiM avameTpom 16 mm, Ton-
wwmHoi cterkn 1 MM no FOCT 21646 u TOCT 494,

Ewe Gonbluee yBenuueHve koagdpuumeHTa ten-
nonepepayv AOCTUraeTcs NPUMEHEHUEM B TPYOHOM
ny4Ke BMECTO rA1aAKuX NaTyHHbIX TPYGOK nNpodununpo-
BaHHbIX, KOTOPblE U3rOTaBNMBAIOTCA K3 TEX Xe TPyOok
nyTeM BblABNIMBAHUA HA HUX POAUKOM NOMEPEeHHbLIX
WM BUHTOBBIX KAHABOK, YTO NPUBOAUT K TypOynuaa-
UMM NPUCTEHHOTO MOTOKA XWAKOCTU BHYTPU TPYOOK.

Boponogorpesareny COCTOST U3 CEKLWiA, KO-
TOpbLlE COeaMHAIOTCA Mexay coboi kanasamu no
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TPy6HOMY NPOCTPaHCTBY M natpybkamm — No Mex-
TpybHOMY (pnc. 1 — 4 HACTOSLWEro NPUNOXeEHUs).
MaTpy6ku MOryT 6bITb pa3beMHbiMU Ha dnaHuax unu
Hepa3beMHbIMW CBapHLIMKU. B 3aBUCUMMOCTU OT KOH-
CTPYKUMM BORONOAOrPEBaTEN Al CUCTEM FOPAYEro
B80AOCHaAGXEHNS NMEIOT CneayioLme yCrioBHbie 0603-
HaYeHUA: ONA PasbeMHON KOHCTPYKUMK C raaakummn
Tpybkamun — PI", ¢ npodunuposanHbiMu — PIT; ans
CBapHOW KOHCTpyKuuu — cooTtseTcTeeHHo CIT, CIl
(HanpaBneHne NOTOKOB TEMI0OOGMEHNBAIOLWNXCA Cpeq,
npueeneHo B n. 4.3 HacToAwero ceoaa npasun).

Mpumep ycnoBHOro o603Ha4eHns BOAONOLO-
rpeBartens pasbeMHOro TMNa C HapyXHbIM guameT-
poMm Kopryca cekuum 219 MM, AnvHow cekuvm 4 M,
6e3 KoMneHcaTopa TennoBOro PpacliMPEHNs, Ha yC-
nosHoe aasnenue 1,0 MMNa, ¢ TpybHOI cucrtemoir
u3 rnagkux Tpy6bok u3 naATu cekuuit, Knumatn-
yeckoro ucnontenus ¥3: NB 219 x 4-1, 0-Pr-5-y3
FOCT 27590.

TexHnuyeckue xapakTepucTku BOAONOAOIrPEBa-
Tenei npueeaeHbl B Tabn. 1, a HOMUHaAbLHLIE raba-
pPUTBLl U NPUCOEONHUTESILHBIE Pa3Mepbl — B Tabn. 2
HaCTOSIWEro MPUIOXEHUS.

METOAUKA PACHYETA BOAONOAOrPEBATENEN
rOPRAYEro BOAOCHABXEHUSA

1. Ana sbibopa HeoHxoaAMMOro Tunopasmepa
BOAONOAOTrPEBATENA NPEeABaAPUTENbLHO 3anaeMCst
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TexHnuyeckue xapakTepucTukm Bogonogorpesareneit no N'OCT 27590

Mpogonxenne npun. 7
Ta6bnuya 1

Ly

Tennosas NpoN3BOANTENb-
Mosepx- HOCTb Q% , KBT, cekuumn Macca, kr
H v n OKBUBANEHTHbIN HocTh Ma AnHOM, M
HbIU n b cey 7
p.ma?g:;) Kop- Hucno TpyGok S:l:fpygﬁosg "1 Nnowan ce- AVaMETP MeX- ?::quap;lo? CucTtema us Tpy6
nyca cekuum 8 ceﬁ_:':”” n' npocTpaHcTea He‘m;q Tp}fo" Tpy6HOro npo- M2, npﬁfx ApodUAMpPO- cexuumn Kanaua, nepexona
D,, MM : fmp, m2 M CTPaHCTBa dyn, M |  pnuHe, M | rnapkux (Mc- esuaux (zc- DAMHON, M | nCnonHeHue pexoa
nonHerne 1) | nonuenve 2)
2 4 2 4 2 4 2 4 1 3 1 2
57 4 0,00116 0,00062 0,0129 0,37 10,75 8 18 10 23 ]235137,0| 86 |79 |55 |3,8
76 7 0,00233 0,00108 0,0164 0,65|1,32] 12 | 25 15 35 132,5|52,4110,9 10,4 | 6,8 | 4,7
89 10 0,00327 0,00154 0,0172 0,93]1,88| 18 | 40 20 50 140,0164,2]13,2112,0] 8,2 | 5,4
114 19 0,005 0,00293 0,0155 1,79 13,58 | 40 | 85 50 (110 |58,0|97,1 (17,7 |17,2 10,5 7,3
168 37 0,0122 0,00570 0,019 3,49|6,98| 70 [145 | 90 | 195 {113,0({193,8| 32,8 | 32,8 | 17,4 (13,4
219 61 0,02139 0,00939 0,0224 5,75 |11,51] 114|235 | 150 | 315 |173,0|301,3| 54,3 | 52,7 | 26,0 | 19,3
273 109 0,03077 0,01679 0,0191 10,28120,56| 235 [475 | 315 | 635 [262,01461,7] 81,4 {90,4 | 35,0 |26,6
325 151 0,04464 0,02325 0,0208 14,24|28,49( 300 | 630 | 400 | 840 |338,0/594,4| 97,3 1113,0]/43,0 |34,5
flpumevanns

1 HapyxHbith anameTp TPYOOK 16 MM, BHYTPEHHUIA — 14 MM,

2 Tennosasi NPOU3BOANTENILHOCTL ONpeaeneHa Npyu CKOPOCTW BOAk! BHYTPU TPy6oK 1 M/C, paBeHCTB8e PacXofoB TENN00GMEHUBAIOLMXCA CPeA U TEMNEPATYPHOM Hanope
10 °C (TeMnepaTypHbiit nepenag no rpeioiweii soge 70 — 15 °C, Harpesaemoit — 5 — 60 °C).

3 Mmapaenuyeckoe conpotusnexve B TpyGkax He 6onee 0,004 MMa pns rnagkon Tpybkuv 1 0,008 MNa — ana NPodUANPOBaHHON NP AMMHE CeKUMN 2 M 11 COOTBETCTBEHHO
He 6onee 0,006 MMa 1 0,014 MMMa npu AnvHe cekumn 4 M; B MeXTPYGHOM NpOCTPaHCTBE rmapasnmyeckoe conpotmanexmne pasHo 0,007 Mrla npu gnune cekumm 2 m 1 0,009 MNa
apy gavHe cekumn 4 M.

4 Macca onpegeneHa npu paboyem aasnexqmn 1 MMa.
5 TennoBasi NPOM3BOANTENLHOCTb AaHa ANS CPABHEHUS C NMOAOrPesaTensMy Apyrux TUNOpa3mMepos nuam Tunos.

Tabnuuya 2
HomuHanbHbie raGapursl M NpUcCoeAUHMTENbHLIE pa3Mepbl BOAONOAOrpesarenei, Mm

L
Ko?)?lsz):':;: Iﬂ:‘:%:zm D D, D, d d, H h L L ucnonwetue no puc. 3 | L3 no puc. 4
1 3
57 160 45 145 145 45 200 100 2225;4225 133 146 70
76 180 57 160 160 57 200 100 2265;4265 143 178 80
89 195 76 180 180 76 240 120 2320;4320 170 217 85
114 215 89 195 195 89 300 150 2350;4350 2000; 210 250 90
168 280 114 215 245 133 400 200 2490;4490 4000 310 340 140
219 325 168 280 280 168 500 250 2610;4610 415 450 150
273 390 219 335 335 219 600 300 2800;4800 512 600 190
325 440 219 335 390 273 600 300 2800;4800 600 600 190
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ONTUManbHOM CKOPOCTBLIO Harpesaemow BoAbl B
Tpy6Kax, pasHoi W, = 1 m/c, 1 ucxona us asyxno-
TOYHOW KOMNOHOBKU KaXAoi CTYNEHU onpepensem
Heo6xoamMMoe cedveHne Tpybok BoaonoaorpesaTe-
ns f 37, M2, no popmyne

fycn = Ghmux .
T 2-3600W 0 (1)

B cooTBeTCTBUM C NOAYHEHHOW BENNYNUHON f TYp‘”T
1 no 1abn. 1 sbibupaeM HeoBGXOAWUMbLIM TUMOPa3-
Mep Bogonoporpesarens.

2. Ona BuiBpaHHOrO THNOpasMepa BOAONOAO-
rpesarens onpegensieM dakTu4eckne CKOpocTu
BOAbI B TPYOKax U MeXTPYGHOM NPOCTPaHCTBE Kax-
[Oro BOAONOAOrpeBaTens Npu ABYXNOTOYHON KOM-
noHoske No dopmynam:

G
W. = hmax
2360010 (2)
G
W, =—_"dh
MTP 2436000 (3)

3. KoadduumeHT Tennootaawm o, BT/(m2 - °C),
OT rpetowei Boakl k CTeHke Tpybku onpeaenseTcs
no ¢opmyne

0,8

W y
oy = LI6[1210 + 18# - 0,038(8)%| =X, (4)
IKB
0y +tp
roe tgg = Lz_zlzl_x__ (5)

OKBUBANEHTHLI AMAMETP MEeXTPyGHOro npo-
CTpaHCTBa, M, onpeaensercs no dopmyne

Dgﬂ - "dﬁap
Dy +ndyyp (6)

Ona BeIGpaHHOrO TMNOpa3Mepa Bogonoaorpe-
gatens d, . npuHumaeTcs no tabn. 1.

4. Koa%q)nuuem TENNooTAa oy, B1/(M2 - OC),
OT CTEeHKWn TpybxM kK Harpesaemoi Boae onpeaens-
eTcs no dopmyne

daxn =

H H\2 Wl%s
o = LIG(1210 + 185, 0038’13, (7)
BH

H H
'BX + tBHX

S (8)

5. Koadoduunenr tennonepepayn Boaonono-
rpesatens k, Bt/(M2 - °C), cnenyet onpeaensitb no
dopmyne

Ho_
roe Iep =

_ v
T o
o 0y A ©

roe ¥ — ko3abduuneHT adbdexTusHocTM Tennoost-
MeHa: anNs rnagkoTpyBHbIX BogoNoOAOrpe-
BpaTteneit ¢ onopamm B Buge NooK y =
= 0,95, ana rnapnkoTpybHbix ¢ Gnokom
ONOpPHLIX neperoponok y = 1,2, anA
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npodnANPOBaHHLIX U ¢ 6710KOM ONOPHLIX
neperopogoK y = 1,65;

B — koadduumnent, yuntoisalowmii 3arpasHe-
HUEe nosBepxHOCTU TPy6 B 3aBUCUMOCTU
OT XMMUYECKNX CBOMCTB BOAL, NPUHMMA-
erca f = 0,8 — 0,95.

6. Mpu 3apgaxHO BENUYMHE Pac4eTHOW NPON3-
BOANTENLHOCTM Bogonoaorpesarens Q¥%, no nony-
4YeHHbIM 3HauYeHuam KoadduuneHTa Tennonepesa-
un k U cpepHenorapudMuyeckoln PasHoOCTn Temne-
patyp Af., onpepensiercs Heobxoanmas nosep-
XHOCTb Harpesa Bogonogorpesatens F no ¢dpopmy-
ne (1) npun. 5.

7. Yucno cekuuii BOAONOAROrpPEBaTENs B OAHOM
notoke N, wWT., UICXOAS U3 ABYXNOTOYHON KOMNO-
HOBKWU onpeaenseTca no ¢popmyne

F
2feex (10)

Ecnu BenuumHa N, nonydenHan no ¢opmyne
(10), umeet Apo6HYIO YacTb, cCoCcTaBnsoWwyio 60-
nee 0,2, ynCNO Cekuuii cneayeT OKPYrNaTL B 60Nb-
LUYIO CTOPOHY.

8. MNorepu naBnenuns AP, kila, B sogonogorpe-
BaTensix caeayer onpenenate NO Gopmynam:

ANs HarpeBaeMoi Boabl, NpoOxoaawen 8 rnaa-
KuX Tpybkax:

a) npu anvHe cekumm 4 m

N =

2
AP, = <p7,5(g—h] N; (1)
SfroP

6) npn annHe cekuvn 2 m

2
AP, =@ %] N; (12)
™

rae ¢ — Ko3OODULIMEHT, yuuThiBaIOWMI HakMneoo6-
pa3oBaHWe; NPUHUMAETCA NO ONbLITHLIM
AaHHLIM, NPU KX OTCYTCTBMM — Cneayet
npuHumaTth ¢ = 2...3;

ANA Harpesaemoit BOAbl, NPOXOAAWENA B Npo-
¢unupoBaHHbix Tpybkax, B ¢dopmynax (11) n (12)
BBOAUTCA noBbilwaiowmi koadopuumneHt 3;

BNs rpeowein Boasl, Npoxogswein B Mexrpy6-
HOM MPOCTPAHCTBE:

_ 2
AP, = BWMmN. (13)
Koadpuunent B npuseneH B Tabdn. 3.

Ta6nuua 3

3naveHune koadduupenta B
HapyXHsiit gnameTp kopny- NPV ANMIHE CeKLMM, M
ca cekuuu D, MM
2 4
57 25 30
76 25 30
89 25 30
14 18 25
168 11 25
219 11 20
273 11 20
325 1 20




NPUMEP PACHETA
ANKA ABYXCTYNEHYATOW CXEMbI MPUCOEQUHEHWS
BOAONOAOIrPEBATENEN FOPAYErO BOAOCHABXEHUS
C OFrPAHUMEHUEM MAKCUMANIBHOTO PACXOAA BOAb!
W3 TEMJIOBOW CETU HA BBOJA, U PEFYJINPOBAHUEM
NOAAYU TENNOTbI HA OTOMJIEHUE

BbiGpaTe M paccunTaTh BOAONOAOrPEBATENLHYIO
YCTaHOBKY A5 CUCTEMbI FOpsiyero BOAOCHaBXeHun
UEeHTPansHOro Tennosoro nyHkta Ha 1516 ycnos-
HbIX KBapTUP (3aceneHHocTb — 3,5 yen. Ha KBapTU-
py), obopynoBaHHyi0 BOAOMNOAOrpEBATENAMMU, CO-
CTOSILLMMU U3 CEKLUIA KOXYXOTPYOHOro Tuna c Tpy6-
HOI CUCTEeMOI U3 NpaMbIX rnagkux Tpybok u 6no-
Kamu onopHuix neperopoaok no NOCT 27590.

BogonoporpesaTtenu npucoeauHeHsl K Tenno-
BO CeTW NO LBYXCTYNEH4YaTOW CMELlanHOW cxeme
C OrpaHNYeHneM MakCUmManbHOro pacxoaa soabl 3
TENnoBOM CeTu Ha BBOA.

Cucrema otonneHust npucoeauMHeHa K Tenno-
BbIM CETAM MO 3aBUCMMOU CxemMe C aBToMaTu4ec-
KUM perynvpoBaHuem nofaqv Tennovbl.

Baku-akkyMynaTopsl HarpesaemMoil BOAbl Kak B
LT, Tak n y noTpebutenein OTCyTCTBYIOT.

McxopHble naHHble:

1. PerynmpoBaHue oTnycka Tenaorbl B CUCTEME
LEeHTPanM30BaHHOro TennocHabXxeHnus NPUHATO
LEHTpanbHOe, Ka4eCTBEHHOE MO COBMELLEHHON Ha-
rpy3ke OTOMNAEHWS U ropsiHero BoaocHabxeHus.

2. Temnepatypa TennoHocutens (rpemoowen
BOAb!) B TEMJIOBOW CETU B COOTBETCTBUU C NPUHA-
TbIM AN OAHHOW CUCTEMBbI TennocHabxenus rpa-
¢GMKOM M3MEHEHUs TemnepaTypbl BOAb! B 3aBUCH-
MOCTWU OT TemnepaTypbt HapyXHOro Bosayxa npu-
HATa:

npu pacyeTHOW TemnepaTtype HapyXHOro BO3-
Ayxa Ans NpoeKkTUpoBaHus otonnexns 1, = —26 °C:

B nopatowem Tpybonposoae 1, = 150 °C;

B 06paTHOM Tpy6onposoae 1, = 70 °C;

B TOKE U3noMa rpaduka Temnepatypul ¢, = 23°C:

B nogaiowewm Tpybonposoae 1, = 80 °C;

B o6patHom TpyGonposoae 1’y = 42 °C.

3. TemnepaTtypa XonogHoOM BOAONPOBOAHOM (Ha-
rpeBaemoit) Boabl B OTONUTENbHLIA nepuoa, nocTy-
nalowel B soaonoaorpesatens | ctyneny, £, =2 °C
(no paHHBIM 3KCnnyaTaumm).

4. Temnepatypa BOAbl, NOCTYNaKUe B cucTe-
My ropsidero BogocHabxenus Ha sbixoae ms |l cTy-
neHu Bogonogorpesartens, f, = 60 °C.

5. MakcumManoHbld TENNOBOA NOTOK Ha OTON-
neHuve notpebuteneii, npucoeauHeHHbix k LTI,
Qomax = 5,82 106 BT,

6. PacyeTHas Tennoeas NpoU3BOAUTENbHOCTb
sogonopaorpesareneit O = 4,57 - 106 Br.

7. MakcuManbHblii pacyeTHbIA CeKyHAHbIA pac-
X0A, BOAbI Ha ropsiyee soaocHabxexue g, = 21,6 n/c.

Mopsiaok pacyera:

1. MakcumanbHbIi pacxon CeTesoi BOAb! Ha
oTonnexHune

3600 36-582-105

= = =62,5-10° kr/u.
do = Cia =1y~ 42(50-70) _ 0> 107 Kr/

CH 41-101-95
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2. MakcumManbHeIR pacxos, rpelouiein Bogpl Ha
ropssee BogocHabxeHue

G ihmax = 3’_6 ‘ 0‘ .','5' 'S'Q" 4 =
c(t'-72)

_36:055-457-10°
4,2(80 - 42)

=57 10%kr/u.

3. [ns orpaHnyeHns MakcuManbHOro pacxoaa
ceTeBol Boabl Ha LITI B kayecTBe pac4yeTHOro npu-
HUMaeTca GonblinMiA U3 OBYX pPacxonos, Nony4yeH-
HbIX no nn. 1,2

Gy = Gz = 62,5 - 103 kr/u.

4. MakcuManbHbIi pacxop, HarpesaemMolt Boabl
yepes | 1 Il ctynenu sogonoporpesarenn

3,605 3,6-4,57-10° 3
zxmmax 5. - 68.10 .
hmax = oy~ 1) 4,2(60 - 2) K/

5. Temnepatypa HarpesaemMoin BOAbI 3a BOAO-

noporpesarenem | crynexun
t},=1’l—5=42—5=37°c.

6. PacueTHan npon3soanMTenbHOCTL BOAONROAO-

rpesartens | ctynexu
Q% = Gppax (th — 1) (c/3,6) = 68 - 103 (37 — 2) x
x (4,2/3,6) = 2,76 - 10% Br.

7. PacyeTtHas npon3soauTenbHOCTL BOAONOAO-
rpesartens |l ctynexu

QP = 0 — @7} = 4,57 - 106 — 2,76 - 106 =

=1,81 - 106 Br.
8. Temnepartypa rpeiouwieit soabl Ha BbIXOAE U3

soponoporpesatens Il crynenn tl u na exope B
sogonoaorpesarens | crynenn t}

spll 6
IOPT _ 5o 3B _ oo
Gy 42.62,5-10

=1 =7-

9. Temneparypa rpetoueii BOAb Ha BLIXOAE U3
Boaonogorpesarens | crynexu

3,607 .4557.10%
= - 00" _ g0 36-457 103 _
cGy 42-625-10

10. Cpenrenorapudmuyeckas pasHocTb Temne-
patyp mexay rpelowen n HarpesaemMoit BogoW Ana
| cTyneHu Boaonoaorpesarens

Atg — Aty _(55-37)-(17-2)
&g " 18
231g Y

17°C.

Aty = =16,5°C.

231g—
™ 15

11. CpeaHenorapudmuyeckas pasHOCTb TeMNe-
paTyp Mexay rpeioweit 1 HarpesaeMoi Boaoi ans
Il ctyneHwn sopgonogorpesaTens
Atg — Aty _ (80-60) —(55-37) _

20 =
23lg=6 231g=
Al 3lg g

Aty = 19°cC.
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12. B coorBeTcTBMM C N. 1 HacTosWeEro Npuno-
XeHus onpepensiem Heobxogumoe ceveHne Tpyobok
B80AONOAOrpeBartens nNpyu CKOPOCTU BOAbl B TPyO-
Kax er = 1M/C N ABYXNOTOYHON CXEMEe BK/IIOYEHUA

pr __G}VL=__§_.IO___00094M

2-3600Wp0  2-3600-1-10°
Mo tabn. 1 HacTosWEro NPUNOXeHUa u nony-
YEHHO! BenuuuHe f Ycr’{, noabupaem TMN BOAONOAO-
rpesaTtens co CrefyiowmMmMn xapakTepucTukamu:

Jop = 0,0093 M%;
D, =219 mm;
Surp = 0,02139 M2
dyyp = 0,0224 m;
fiex = 11,51 M2 (npu anune cexumn 4 m);
dHap _E
d—m' “1a MM.

13. Cxopoctb Boabl B TpybKkax npu ABYyXNOTOY-
HOW KOMMOHOBKE

G,
Ww. hmax =
™ 723600 frpp
68-10°

= =1,0lm/cC.
2-3600-0,0093 - 10° /

14. CKkopOCTb BOAbLI B MEXTPYOHOM NPOCTPaH-
cTee npu ABYXHOTOHHOﬁ KOMMOHOBKE
G
/%4 d
M T 273600 fyrrpd
_ 62,5-10°
2-3600-0,02139 -10°

=041mMm/cC.

15. PacyeTt Bogonogorpesartens | cTyneHu:
a) cpeaHsa TeMneparypa rpeiwein Boabl

6) cpeaHaa Temnepatypa HarpesaemMon BOAb!
tﬂ thy +tmx _2+37
2 2

B) k0addUUMEHT Tennonepegayn OT rpeiowei
BOAbl K CTEHKE TpyOKu

=195 °C,

08
o = LI6[1210+ 18 £8 — 0,038(4%)2 ]
3KB
038
= L16(1210 +18-36 - 0,038-362) —b -
0,0224%

= 2187 Bt/(M2 - °C);

r) x03pPUUNEHT TennooTAaYM OT CTEHKN TPYy6-
KW K Harpesaemoii Boae
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08
ap = 116 [1210 + 18 £ - 0,038(t1%)? ]
BH
5. 10108
= 116(1210 + 18-19,5 - 0,038 195%) === =
0,014

=4222 Br/(M2 - °C);
A) koadpuumeHT Tennonepepayn npu = 0,9
kl - "’B — la2 : 099

T 1 6, 1 10001

o oy A, 2187 @222 105

=1535 Br/(mM? - °C).

KoadduumeHT y npuHaT pasHbiM 1,2 ans rnaa-
Kux Tpy6oK;

e) Tpebyemasi NOBEPXHOCTb Harpesa BOAONO-
porpesatenst | CTyneHn

L O 276-10°

=108,7 M?;
™AL, 1535165 M

X) YMCNO cekuwmit Bogonoaorpesarens | cryne-
HU NPY aNnHe cekumn 4 m

F! 108,7

N=— -
2 oex  2-1151

=4,72 cekuum.

MNpuHumaem 5 cexunn B 0OgHOM nomxe nencrau-
TenbHas nosepxnocn: Harpeea Gyper F! = 11,51 x
x2-5=115m2

16. Pacuer Bo.n.ono.u.orpeearena Il cTtynenu:

a) cpepHas TeMnepaTypa rpeioweii Boas

R 80 + 55 o,
tcp = -BX __BbIX . > BRIX. 5 = 675 °C;
6) cpeaHAn Temnepatypa Harpesaemon BOAb!
Mo th + ey _ 37+60

2 2
B) K0adduumeHT Tennonepenayum oT rpeioLein
BOALI K CTeHKe Tpy6ku

W08
ay =116 [1210 + 18 £} - 0,038 (#B)* ] 22 =
3KB
0,8
=1,16(1210+13-67,5—0,038-67,52)—0’41 03 =
0,0224%

=2730 Br/(M? - °C);
r) K03 DULMEHT TENNOOTAAYM OT CTEHKUN TPY6-
K1 K HarpesaemMoil Boae

W0,8
ap = L16[1210 + 18 8, - 0,038(r;',,)2]do% =
BH

1,01%8

=1,16(1210 + 18 - 48,5 - 0,038 - 4852) 0187 -

=5443 Bt/(M? - °C);



n) koadduumeHT Tennonepenaym npu = 0,9

klI = ‘VB _ 1’2 : 059

T T &, 1 T _o0pol
* 2730 5443 T 105

+
a0y Ay

=1931 Br/(M? - °C);

e) Tpebyeman noBepxHOCTL Harpesa BOAOMO-
aorpesatena li ctyneHun

=A== 494 M7

X) 4ncno cekuuin Boponoaorpesarens Il cTynexHu

Fll
NIT__“ _ _494 2,15 cexumu.

MpuHumaem 2 cekunn B OAHOM NOTOKE, AENCTBU-
TenbHas NoBepXHOCTL Harpesa Byget Al = 11,51 x
x2-2=46 M2,

B pesynbTtate pacuera noayYmnocs nNo 2 cexuumn
B Kaxaom soponogorpesartene |l crynenm u 5 — B
Kaxaom soponogorpesaTene | CTyneHn CyMMapHon
NOBEPXHOCTLIO Harpesa 161 M2,

17. MoTepu pasnexwva B BOAONOAOrpesarensx
(7 nocnegoBaTenbHbIX CEKUMIA B K&XXAOM NOTOKE):

An9 BOAb!, Npoxoasiuei B Tpybkax (€ yueTom ¢ =2)

2
AP, = 7,5(ﬁ-) N =
R=O 7 o

21,6
2-0.0093-10

Ana BoAbl, NPOXoAflel B MEXTPYGHOM npo-
cTpaHcTBe

APy = BW 2N =20.0412 -7 =235 «Ma.

KoadduumeHt B npuHumaeTtcs no tabn, 3 Ha-
CTOALLEro NPUNOXEHUS.

2
=2-7,5( j 7=142 «Na;

CII 41-101-95

Mpogonxenue npun. 7

Mpu NnpUMEHeHNUM BOAONOACrpeBaTENs C NpPo-
dunuposanHbimn Tpybkamn Heobxoaumoe uncno
cekuui B | ctyneHn coctasut 3 cekumuu, a Bo Il — 2
cekumu B oaHOM notoke. [loTepu gasnexus nNo Ha-
rpesaemMoil Boge ¢ KoaddOULMEHTOM ¢ = 2 coCcTaB-
nsaoT 300 kMa.

B 1994 r. Ha MOCKOBCKOM 3asoge «Carakc»
OCBOEH BbINYCK KOXYXOTPYBHbLIX MHOFOXOA0BbIX BO-
ponoporpesareneit ¢ | v Il ctyneHsmn Harpesa 8
oOHOM Kopnyce (puc. 5), TexHu4eckue xapakrepumc-
TUKK KOTOPbLIX NpuBeaeHbl B Tabn. 4 HacToAwwero
npunoxexus. Tennosas NPOU3BOANTENLHOCTL Of-~
peaeneHa ans ycnoswuii, 6AM3KNUX K peasibHbim B
cucTteMe TennocHabXeHus:

ans sogonoaorpesareneit ropayvero s8oaocHab-
XeHus: TemnepaTypHbiii nepenag no rpetowen
soge 70 — 30 °C, no HarpeBaemoii — 5 — 60 °C,
MaKcUMasbHbie NoTepu AaBNEHUA NO Harpesaemoin
BOOE, Hanpasnsemou no Tpybkam, — 27 — 36 kMa
(UTN — UuTN);

Ana BoponogorpesaTeneil oTonneHns: Temnepa-
TypHbIA Nepenap, no rpewen soae — 150 — 76 °C,
nO Harpesaemoil, HanPaBAEMO N0 MEXTPYOHOMY
npocTPaHCTRY, Npu npumereHun 8 UTM — 105 —
70 °C n makcumanbHoii norepe aasnexusa —30 kMNa;
npu npumeHeHun B LITMN —120 — 70 °C u makcu-
ManbHOM noTepe Aasnenuns — 60 xMa (notepu pas-
JNIEHUS NPUHATHI BE3ae A1st HOBOro, YACTOro TeNNo-
obMeHHuKa).

3anac 8 NOBEPXHOCTU Harpesa nNpuHaT 20 %.

B nepecueTe Ha pacyeTHbii pexum paboTtsl no
FOCT 27950—88E (ckopocTb Bogbt B TpyGKax 2 m/cC)
3T Xe ycranosku TMMNO n TMAF, npumeHaemobie B
WUTM, 6yoyT MMeTh XapakTepUuCTUKW, NPYBEAEHHbIe
8 1a6n. 5. [pM 3TOM JOCTUraloTCA Takue Xe Koah-
dunumeHTbl TENNONEPEaAYN, KaKk U B NIACTUHHATLIX
BOAONOAOrpEBaTENAX Ha MakCUMabHBIX CKOPOCTAX
TennoHocuTenen.

C 1996 r. Ha TOM xe 3asoge «CaTakC» Havar Bbi-
nyck BOAOMNOAOrpeBaTeneil yctaHoBku nonypasbop-
HOI KOHCTPYKUMM oBneryenHoro tuna (puc. 6) ans
TEennoBbIX MYHKTOB, PasMELLIaEMbIX B NOABaNe 3AaHUS.
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CIT 41-101-95

Npogonxenne npun. 7

2000, 4000
1 z

Puc. 5. O6uimii B ropU3OHTANLHOrO MHOrOXOA0BOro KOXYXOTpY6HOro Bogononorpesarens

a — o6wwmin Bug; 6 — paspes No cekumsm: T — BXOA XONO[HON BOAbI — | CTyneHb; 2 — BbIXOA, TENNOHOCUTENS — | CTYNEHb;

3 — Bbixof, ropayel oAbl — | CTyneHb; 4 — BbIXOA, ropayel oAbt — Il cTyneHb; 5 — BxoA TennoHocuTensi — | ctyneHs; 6 —

exof TennoHocutens — Il cTyneHs; 7 — BbIX0A, TennoHocuTens — Il cTynexb; 8 — BXoA, XON0AHOM BoALl — Il CTyneHb; 8,r —

KOHCTPYKTUBHBbIE pasmepsl: | — ceKuumn; 2 — COeANHNTENLHAN KaMepa MeXTpybHOro NpoCTPaHCTBa; 3 — TO Xe, TPy6HOro;
4 — Tpy6Han [ocka; 5 — wapHup;
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lpogonxenne npun. 7

NMpumeyanne — M'vppasnMyeckoe ConpPoTUBNEHNE YCTAHOBKM Npu WTp =1 Mm/c, me = 0,5 m/c coctaBsnser: APm

=40«kMa, AP, = 25 «Ma.

2000
l
h hL
\ d
1 -
SY N ; L
B, . " - 7 q
3 T,
- 2
B, A £ e
\ i ;AP
/] B, — xonoanan soga; B, — ro-
Ny /] T, Padan soaa; By — unpkynaumon-
/ - HAf NNHUA ropsivero BoAOCHab6-
/ xewun; T, — nopaowas Tenso-
< - / 40\ |5 cetu; T, — sbixoA rpeiowei
T A I‘y 8oabl U3 Il ctynenn; T3 — Bxop,
. d A ; rpewouiei soas 8 | cTyneHs;
= L d, i T, — obpatHas Tennocetu
i % d )
S : 1P
B, — @ T _ ] 7 T,
L AT AL L g -
. ! ]
50'![ /
A
OCHOBHbIE TEXHUHECKWUE XapakTepucTuku Bogonoaorpesarenei 6no4noro tuna ana UTM (yctaHoeka u3 3 6nokos)
AnameTtp Paamepbi, MM Macca, «r, T:: ﬁ ;:;;bl'_:g_
YenosHoe 0803Hadenne cexkuuu, ODAHOO 6nokal nOBerHOCTl:g:Har- Tok, KBT npu
npu 3akase D, mm,x BCEro noao- pesa, M W, = 1'M/c,
xkonceku.| 4y | & | H [ Hy | b [ b [ By | T |l | bV B | b |y rpesarens At::’ =10°C
MB 57x2-1,0-5I1-6-Y3 576 | 45| 38|276|828| 87| 189|552 100| 84| 160| 238| 34| 160| 260| 0.3 0,74 -3=2,22 90,0
B 76x2-1,0-BM-6-Y3 76x6 57| 45|3141942{106| 208| 628 115| 93| 170| 257| 431 180| 280 §20T0§ 1,3:-3=3,9 156,0
MB 89x2-1,0-6M-6-Y3 8ox6 | 76| 57|342(1026| 119 223| 684| 125| 100| 185| 271| 50| 195| 295 %6_3 1,863 =5,58 223,0
MB 114x2-1,0-5M-6-Y3 114x6 | 89| 76| 387{1161| 144 | 243] 774 135| 112| 205| 294 62| 215| 315 %g 3,58 -3=10,74 430,0
NnB 168x2-1,0-bI1-6-Y3 168x6 | 133| 108 | 4981482 | 198 | 300 | 996| 150 139| 240| 349| 89| 280| 380 %ﬁ 6,983 = 20,94 840,0

Puc. 6. BoponogorpeeaTtens 6noynoro tuna no TY 400-28-132-—90

§6-101-1¥ IID
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Mpogonxenue npun. 7
Ta6bnuua 4

TexHuyeckue XxapaKkTepucTUKM FOPUIOHTAMBHLIX MHOTOXOA0BbIX, KOXYXOTPYGHbIX BOOnNOAOrpesaTeneii ¢ NpodpunupoBaHHon TPyoGkon
ONSi CUCTEM OTONMNEHUN U ropsiyero BoaocHaGxeHus

NMnowaae cevenuns H Movepu pasnexndl Makcu- | Koad-
Tenno- [Mnowans| .- Paamep SKeuBa- i‘.’,ﬁx N0 Mex- |ManbHbiii| duumn-
O6o3HaueHve B |92 | xonos MEXTPYE- | ov6ku |TEHTHEM | o amerp [FaBapuTul a x 1x h,|Macca, | e |TPYOHO-| Pacxoa | ewt
mow- | HoeTM %o oo 6ok, m2 | Horo npo- | g 7a mma- | onvea . r TPY6- |my npo- |Harpesa-| Tenno-
HOCTb, |Harpesa, i) ' CTpaHCTBa, o/ Do metp, D KaM, | ctpax- | emon |nepepa-
kBt m2 | Y M2 MM MM M;‘; KNa | crey, | Boam, |um, Br/
kla [ ™3 |(m2-oC)
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

TennoobmeHHUKW MHOroxoaosbie ans oronnesnsa B UTH
(napameTtpu TennoHocutenen 150 — 76/105 — 70 °C, Harpesaemas Boa N0 MEXTPYOHOMY NPOCTPAHCTBY)

0,00108 | 0,00233 |14/16)0,0164] 500 |0,55x2,51x0,73 | 350 20 29 6,7 | 5180
0,00154 | 0,00327 |14/16)0,0172] 565 |0,62x2,53x0,80 | 500 19 29 9,4 | 5120
0,00293 | 0,0050 |14/16|0,0155| 670 |0,73x2,59x0,94 | 700 13 29 14,4 | 4760
0,0040 0,0075 |14/160,0197| 670 |0,73x2,65x1,07 | 900 15 29 21,6 —

0,0057 0,0122 |14/16|0,0190| 895 |0,95x2,69x1,20 | 1020 | 19 29 35,1 | 5080

TMNO 76x2-1,0-5-¥3 270 3,25
TMIMNO 89x2-1,0-5-¥3 380 4,65
TMIMO 114x2-1,0-5-¥3 | 585 8,95
TMMNO 133x2-1,0-5-Y3 | 880 | 10,80
TMIMO 168x2-1,0-5-Y3 |1430 | 17,45

(S BN B¢ NS BN |

Tennoo6GMEeHHMKU MHOroxoAoBble ANs ropsivero BogocHabxexnus 8 UTM
(napameTpsbl TennoHocuteneit 70 — 30/5 — 60 °C, HarpesBaemas BoAga no Tpybkam)

TMIAr 76x2-1,0-7-Y3 200 4,55 7 | 0,00108 | 0,00233 |14/160,0164| 500 |0,55x2,51x0,73 | 400 27 16 3,1 3090
TMMr 89x2-1,0-7-Y3 280 6,51 0,00154 | 0,00327 }14/16|0,0172| 565 [0,62x2,53x0,8 560 27 17 4,4 | 3100
TMAI 114x2-1,0-7-Y3 540 | 12,53 0,00293 | 0,0050 [14/16|0,0155( 670 |0,73x2,59x0,94 | 760 27 26 8,4 | 3430
TMIAI 133x2-1,0-7-¥3 735 | 15,12 0,0040 0,0075 |14/16|0,0197 670 |0,73x2,65x1,07 | 960 27 22 11,5 -

TMMI 168x2-1,0-7-Y3 {1050 | 24,43 0,0057 0,0122 |14/160,0190| 895 |0,95x2,69x1,21 | 1140 | 27 16 16,4 | 3050

~N NN

TennoobMmeHHNKM MHOroxoaoBble Ans oTonneHus 8 LT
(napameTtpbl TennoHocutenen 150 — 76/120 — 70 °C, nHarpesaemas Boaa no mMexrpybHOMY NpocTpaHCTsy)

TMMNO 168x4-1,0-4-¥3 2550 | 27,92 4 0,0057 0,0122 {14/16|0,0190| 670 |0,73x4,69x0,94 | 1220 | 76 60 43,9 | 6920
TMMNO 219x4-1,0-4-Y3 4470 | 46,0 4 | 0,00939 | 0,02139 |14/16(0,0224| 895 |0,95x4,74x1,20 | 2240 | 85 60 77,0 | 6915
TMNO 273x4-1,0-4-¥3 (6420 | 82,24 4 | 0,01679 | 0,03077 (14/16(0,0191| 1010 | 1,10x4,83x1,31 | 2800 | 55 60 110,8 | 6590

$6-101-1¥ 11D



lpogomkenune npun. 7
lMpogomkeHne T1abn. 4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Tennoo6MeHHUKN MHOroOXOAO0BbIE AN ropsvero sogocHabxenus B LTI npu AByxnotouHo# cxeme (napameTpul, Kak 1 8 UTM)

TMIMT™ 114x4-1,0-4+4-Y3 | 1350 | 28,64 |4+4 |2x0,00293| 2x0,0050 |14/16 | 0,0155 | 2x565 | 2,15x4,59x0,84 | 1560 | 36 49 21,1 | 3810
TMINT 133x4-1,0-4+4-Y3 | 1840 | 34,56 | 4+4 |2x0,0040 | 2x0,0075 [ 14/16 | 0,0197 | 2x565 | 2,25x4,64x0,90 | 2000 | 36 32 28,8 -

TMIMNI 168x4-1,0-4+4-Y3 | 2620 | 55,84 |4+4 | 2x0,0057 | 2x0,0122 | 14/16 | 0,0190 | 2x670 | 2,35x4,69x0,94 | 2440 | 36 25 41,0 | 3360
TMNF 210x4-1,0-4+4-¥3 | 4310 | 92,0 |4+4 |2x0,00939|2x0,0213914/16 | 0,0224 | 2x895 | 2,8x4,74x1,20 | 4480 | 36 28 67,6 | 3200
TMINI 273x4-1,0-4+4-Y3 | 7710 | 164,48 | 4+4 |2x0,01679|2x0,03077 | 14/16| 0,0191 |2x1010{ 3,0x4,83x1,31 | 5600 | 36 34 120,9 | 3610

Tennoo6MeHHNKN MHOroXoAoBbie AN ropsivero BoaocHa6Gxenunsa B LITTI npu 0AHONOTOYHONK cxeme (napameTpbl, kak U B UTM)

TMAM 168x4-1,0-4-Y3 1310} 27,92 4 0,0057 0,0122 |14/16}0,0190 | 670 |0,73x4,69x0,94 | 1220 | 36 25 20,5 | 3360
TMIMI 219x4-1,0-4-Y3 2150 46,0 4 0,00939 | 0,02139 |14/16|0,0224 | 895 | 0,95x4,74x1,20 [ 2240 | 36 28 33,8 | 3200
TMNI 273x4-1,0-4-Y3 3850 | 82,24 4 0,01679 | 0,03077 |14/16|0,0191 | 1010 [ 1,10x4,83x1,31 | 2800 | 36 34 60,5 | 3610

Mpumevanne — Paboyee pasnernue — 1MrMNa, MakcumansHas Temneparypa TernnoHocutens — 150 °C, 3anac no nosepxHoCTH Harpesa — okono 20 %. YcnosHoe 0603Have-
Hue npu 3akase: TMNO — TennoobmMenHnk MHOrOXOA0BOI C NPOdUNLHOR TPYEKONR Ans oTonReHus; TMIT — To Xe, Ans rops4ero BopocHabxenvs; fanee — AnameTp Kopnyca
CeKuuU, AIMHA CeKLMW, AaBNeHUE; YUCTIO CEeKLMIA B TennocoBMeHHWKe (oBe undpbl YEPES «+» — ABYXNOTOYHAS CXeMa); Y3 — BUA KIIMMATUHECKOrO UCMIOAHEHNS TenI006MeHHMKa
no FOCT 15150.

Ta6bnuua b

TexHnueckne xapaKTepucTMKM MHOTOXOA0BbLIX BOAONOAOrpeBaTeneih ¢ NpoPUNMpoBaHHOW TPYOKOn
npM PacYeTHOM pexume paborni (Ww = 2 m/c)

6v

Motepu pasneHus, kNa, no
MoeepxHOCTbL Macca, ennoBas MowwHocT,,|  Koadouument
Ob603HayeHne 2 Tennonepenaiu,

eTpeRa i e B1/(m2- °C) ToyGKam ol
T™MNO 76x2-1,0-5-Y3 3,25 350 550 10 520 122 180
TMNO 89x2-1,0-5-¥3 4,65 500 760 10 240 119 180
TMAO 114x2-1,0-5-Y3 8,95 700 1415 11 520 125 190
TMNO 168x2-1,0-5-Y3 17,45 1020 2900 10 310 116 180
TMMF 76x2-1,0-7-¥Y3 4,55 400 400 6180 170 100
™™™ 89x2-1,0-7-Y3 6,51 560 560 6200 170 105
T™MOI 114x2-1,0-7-Y3 12,53 760 1080 6860 170 160
TMII 168x2-1,0-7-Y3 24,43 1140 2100 6100 170 100

§6-101-1p 11D
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NPUNOXEHWE 8

NPUMEP TEMJIOBOro U rMAPABINHECKOIO PACHETA
NNACTUHYATbIX BOAOMNOAOIrPEBATENEN
(1O rocCT 15518)

B cootsertcTBum c katanorom LUMHTUxumued-
Temaw (M.,1990) BbiNyckaioTcs TEMNNOOBMEHHUKMK
nAacTUH4aTble ANA TennocHabXeHua cnenyloumnx
TMNoB: nonypasbopHseie (PC) ¢ nnactuHamu Tuna
0,5Np n pasbopHbie (P) ¢ nnactvHamu Tuna 0,3p
v 0,6p.

TexHU4ECKUE XapaKTepUCTNKU YKa3aHHbIX MNacTUH
W OCHOBHble NapameTpbl TenI00OMEeHHUKOB, cobupa-
eMbIX M3 9TUX NNACTUH, NPUBEAEHbI B Tabn, 1 u 2.

Donyckaembie TemnepaTypbl TenAoHoCUTENEe
onpeaensaiuTca TEPMOCTONKOCTLIO PE3UHOBLIX NMPO-
Knagok. Ana 1ennoobMeRHMKOB, UCNONb3yeMbix B
cucTemax tennocHabxewuus, obazaTentHbIM ABNSA-

€TCA NPUMEeHeHUEe NPOKNajoK U3 TEPMOCTONKOM
pPe3nHbl, Mapkn KOTOPOW npueeaeHsl 8 Taén. 3,

YenosHoe 0603HayeHue Tennoo6mMeHHoro nnac-
TWH4ATOro annapara: nepsbie 6ykBbl 0603HaAYAIOT TUM
annaparta — rennoobmenHnk P (PC) pas6opHbiit (no-
nyceapHon); cnegyowee 0603HaveHmMe — Tvn nnac-
TWHBI; UMDPLI NOCRe TUpe — TOoJNWMHA NNACTUHBI,
hanee — nnowiaabL NOBEPXHOCTM TennoobmeHa an-
napata (M2), 3aTeM — KOHCTPYKTUBHOE UCMONHEHUE
(B cooTBercTBUM C Tabn. 2), Mapka marepuana nnaac-
TUHBI U MapKa MaTepuana NpoKnaaku (8 COOTBETCT-
Buu ¢ Tabn. 3). Nocne ycnosHOro 0603Ha4ueHs Npu-
BOAWTCR Cxema KOMMOHOBKU NNACTUH.

Tabnuuya 1

TexHu4yeckas XxapakTepucTUKa niacTuH

Twvn NNacTuHKBbI
Mokaszarens
0,3p 0,6p 0,5Mp
FabapuTbl (OSMHA X LUMPUHA X TOALWMHA), MM 1370x300x1 1375x600x1 1380x650x1
MNoeepxHOCTb Tennoobmena, M2 0,3 0,6 0,5
Bec (macca), kr 3,2 5,8 6,0
OKBUBaANeHTHLIM AMaMeTp KaHana, M 0,008 0,0083 0,009
Mnowanb NnonepeyHOro ceveHus kaHana, m2 0,0011 0,00245 0,00285
CmauuBaemblil nepuMeTp B NONEPEYHOM CeveHun Ka- 0,66 1,188 1,27
Hana, M
LnpuHa kaHana, Mm 150 545 570
3asop ans npoxopa paboyeit cpeapl B KaHane, MM 4 4,5 5
MpuBeneHHas anmKa kaHana, M 1,12 1,01 0,8
finowanb NONEpevHOro CeyeHus konnekrtopa (yrno- 0,0045 0,0243 0,0283
BOE OTBEPCTME HA NAAcTUHE), M2
HanGonblwinii anameTp YCNOBHOIrO Npoxoaa npucoean- 65(80) 200 200
HAEMOro WTylepa, MM 19.3 15 15
KoadduumeHr obuiero ruapaBnnyeckoro conpoTus- 0'25 —035 —035
NeHns Re™ Re? Re
KoadbpuumeHT ruapasnmnyeckoro CoOnpoTUBRERNS LTy~ 1,5 1,5 1,5
uepa {
KoaddpuumenTb:
A 0,368 0,492 0,492
b 4,5 3,0 3,0
Tadénuua 2
TexHnyeckas XapakTepucTMka U OCHOBHbIe MapameTpbl NAACTUHYATbIX
Tenn1006MeHHbIX annaparos
Twvn AnacTuHbl
MNokasatens
0,3p 0,6p 0,5MNp
1 2 3 4
Tvn annapara Pa360pHbIit Nonypa36opH.iit
Pacxop, Tennoxocutens (He Gonee), M3/y 50 200 200
HomuHanbHas nnowanb NOBEPXHOCTU TENNoobMe-
Ha annapara, M2, ¥ UCNOAHEHNE Ha pame:;
KOHCONbHOW (KUcnonHeHune 1) Or 3 po 10 Ot 10 po 25 —
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CII 41-101-95

lNpononxenne npun. 8
MNpononxenne Tabn. 2

1

2 3 4

DBYXONOPHON (UCnonHeHne 2)
TPEXOMNOPHOA C NPOMEXYTOYHOA NANTOM (Ucnon-
HeHuve 3)

Or 12,5 po 25

PacuetHoe pasneuune, MMa (krc/cm?2) 1(10) 1(10) 1,6(16)
2,5(25)

FabapuT TENNOOGMEHHMKOB, MM 650x400x1665 | 605x750x1800 |2570x650x1860
(3500)

Ot 31,5 po 160
— Ot 200 po 300

Ot 31,5 no 140
Ot 160 no 320

Tabnuuya 3

XapakrepucTuku npoxnanok Ans nNAacTuH

YcnosHoe o6o3Haue- | Mapka matepuana v TexHuyec- Temneparypa pa6oueit
HWe NPOKNAA0K P Kuep ycnosus Kayuykosas octiosa sp;z,z, cF’)C

0 Peanna 359 (TY 38-|CKMC-30 u APKM-15 (6yTaauenme-| Ot —20 ao + 80
1051023—89) TUNCTUPOJIbHBIA Kayvyk)

1 PesuHa 4326-I (TY 38-|CKH-18 (6yTanneHHuTpunbHbivi Kay-|Ot —30 po +100
1051023—89) 4yK)

2 Peaunna 51-3042 (TY 38-|CK3NT (atuneHnponuneHgneHossiit | fio 150
1051023—89) Kay4yk)

3 PesuHa 51-1481 (TY 38-|CK3M (atnneHnponuneHpneHoBbli| o 150
1051023—89) Kay4yk)

4 Pesuna WPM-1225 (TY 38-|CK®P-32 n UCKD-26 (dbTopuposaH-|Or -30 go +200
1051023—89) HbIA Kay4yk)

Mpumep ycnosHoro 0603Ha4YeHUs nnacTuHYa-
Toro pazbopHoro TennoobmMeHHoro annapara: Ten-
noo6mennuk P 0,6p-0,8-16-1K-01 — TennoobmeH-
HUK pa3bopHbii (P) ¢ nnacTrHkamu Tuna 0,6p, Ton-
wwuHoi 0,8 MM, riowagbid NOBEPXHOCTU Tennoob6-
MeHa 16 M2, Ha KOHCONLHOM pame, B KOPPO3NOHHO-
CTOWKOM UCMONHEHWUMN, MaTepuan NIacTuH 1 NaTpy6-
koB — crane 12X18H10T; matepwan npoknagkm —
TennocToikas pesuHa 359; cxema KOMMOHOBKU:

x5+5+5
6+5+5°

4YTO O3HAYaeT: Haf YepTOM — YNCIO KAHANOB B KaX-
AOM xofe QNS rpeslowein Boabl, Nog, 4epTon — TO
Xe, ANA HarpeBaeMont BOAbI.

LononHuTensHbiiA KaHan Co CTOPOHLI XOAa Ha-
rpeBaemoi BoAbl NpPeaHa3Ha4yeH ANA OXMNaXAEHUN
NANTLI 1 YMEHbLWEHUs1 TeNIoNoTEPb.

N3 paccmaTtpuBaembix TpeEX TEN00OMEHHMUKOB
Hanbonee uenecoobpasHo NpUMeHeHue Tennoos-
menHnkos PC 0,5Mp, nockonbky aTu TennoobmeH-
HUKN HaZEeXHO paboTaloT npu paboyem pasneHun
0o 1,6 MMa (16 krc/cm?).

MnacTnHbl NONApHO CBapeHbl NO KOHTYPY, 06-
pa3ys 6nok. Mexay ABYMS CBapeHHbIMWU MNacTu-
HaMWn UMEEeTCH 3aKpbITblil (CBApHON) KaHan 4nsa Ten-
noduKaumMoHHOW rpewen soabl. PazbopHbie
KaHanbl AOoNyckailoT gasBneHue B Hux oo 1 MMa
(10 krc/cm2).

TennoobmeHHuku TMna P 0,3p MoryT npume-
HATLCS B CUCTEMAX TENNOCHAGXKEHUs Npw OTCYTCT-
BuM TennoobmeHHukos Tuna PC 0,5Mp v napamer-
pax TennoHocuTenei oo 1,0 MMa (oo 10 kre/em?),
po 150 °C 1 nepenage pasneHU mexay TernsioHo-

C

cutensmi He Gonee 0,5 MMa (5 krc/cm2).

MpumeHenne TtennoobmenHnkos Tuna P 0,6p
(TUTaH) B cuctemax TennocHabXeHus orpaHnuyeHo u
[ONYCTUMO TOALKO NPU OTCYTCTBUM TENNOOOMEHHI-
ko PC 0,5p v P 0,3p npu napameTpax T€NAOHOCH-
Tenen He 6onee 0,6 MMNa (6 krc/cm?2), go 150 °C u
nepenaae AasneHuii TennoHocutenei He 6onee 0,3
MMa (3 krc/cm2).

1. MeTtoavka pacueta nnacTUHYaTbIX BOAONO-
porpesarenen OCHOBaHa Ha UCNOABL30BAHUN B HUX
BCEro pacnonaraemoro Hanopa TennoHocuTenei ¢
LUENbIO NONYYEHU MaKCUMAaNbHON CKOPOCTY KaX-
AOFO TernjiOHOCUTENA U COOTBETCTBEHHO MaKCu-
ManbHOTO 3Ha4eHus1 Ko3adhuruneHTa Tennonepeaasn
WM NPU HEM3BECTHLIX pacrnonaraemelx Hanopax no
ONTUManbLHON CKOPOCTU HarpeBaemMoi BOAbl, Kak v
npu nonbope KoXyxoTpybOHbLIX 8OAONOAOrpesaTe-
nei.

B nepsomM cnyyae onNTMManbHOe COOTHOLUeHUEe
4ucna xonos Ansa rpewwein X; n Harpesaemon X,
BoAbl Haxogutcs no dopmyne

0,636 0,364
X (G, (AP ‘1000—15‘9' )
APy 1000 -

X, \Gy

Ecnu cooTHoweHue xonoB nony4aercs >2, 10
ONs NOBbLILLIEHNA CKOPOCTU BOAbLI uenecoobpasHa
HECUMMETPUYHasas KOMNOHOBKA, T.e. YUCNO XOA0B
Tennoobmenunsalowmxca cpen Gyner HeoauHaKo-
BbIM (puc. 1—3 Hactoswero npunoxexus). MNpu
HECUMMETPUYHON KOMNOHOBKE NOAY4AETCH CMe-
WwaHHOe ABMXEHWEe MOTOKOB: B 4aCTW KaHanoB —
NPOTUBOTOK, B 4acTU — NPAMOTOK, 4TO CHUXaeT
TeMnepaTypHblii HanopP YCTaHOBKKA NO CPaBHEHUIO C
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lMponomxenne npun. 8

Bx0d sperowezo
il TIENNOHOCUME T

— 3> Bsix08 naspebaemod
8085/

Lol 3 S—.

Boixod sperowezo
T MernMoxNooumena

I SN N S S N S wazpeBaemot;
Boder

L“

- —
' |
: l

|

NREE
| |
| |
: |
]

===
8 I ——
—

el N —

Puc. 1. ChmmeTpuyHasi KOMNOHOBKA NAAaCcTUHYATOro Bogonoaorpesarens, o6osHavenne Cx 4/5
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Puc. 2. HecummeTpuyHas KOMNOHOBKA MJIACTUHYATOro Boaonoaorpesartens, o6osHayenune Cx (2 + 2)/5
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Puc. 3. Cxema koMnoHOBKY Bogonogorpesatenei | u |l nogorpeesa 8 0AHY YCTAHOBKY C NPOTMBOTOYHBIM
ABUXEHUEM BOAbI

NPOTMBOTO4HBLIM XapakTEPOM ABUXEHWS TEnnoob-
MEHUBAIOWNXCA CPEL, KOTOPLIK UMEET MeCTO npw
CUMMETPU4HON KOMMOHOBKE, U B ONpeneNneHHon
CTEMNEHN YMEHbLIAET BbIrOAQY OT MOBLILEHUSA CKO-
pPOCTM BOABI NPU HECMMMETPUYHOW KOMIOHOBKE.
MoaToMy ANA UCKIIOYEHWUS CMELLaHHOro ToKa Ter-
noHocutene 6onee adgdexTuBHO BOAONOAOTPEBa-
TeNLHYIO YCTaHOBKY coBMpaTh M3 ABYX UMK HECKOb-
KUX paspenbHbIX TENNOOBMEHHUKOB C CUMMETPUY-
HOW KOMMOHOBKOW, BKAIOYEHHbIX NOCNeA0BaTENLHO
Nno TEeNMOHOCUTESNID, Y KOTOPOro rnony4aercs 6one-
wee 4YMcno XoaoB, WU MapannenbHo — no ApPyromMy
TennoHocurtenio. MNpu aTom 06BS3Ka CoeanHUTENb-
HbiMK TpyOOnpoeoaamMu gonxHa o6ecneynutb Npo-
TUBOTOK B KaXA0M TennoobmeHHuke,

2. Mpu pacyeTe nNnacTuH4aToro BogonoAorpe-
BaTens ONTUManbHas CKOPOCTb NPUHUMAETCS! UCXO-
[ N3 NONYHEHUR Takux Xe NoTepb AaBNeHUs B ycTa-
HOBKE MO HarpeBaemoil BOAe, Kak Npu NpUMEHeHUu
KOXyxoTpybHoro sogonogorpesarens — 100 —
150 KfMa, 410 COOTBETCTBYET CKOPOCTU BOALI B Ka-
Hanax W, .= 0,4 m/c.

MNoatomy, BLIGPAB TMN NNACTUHLI PacCYUTLIBA-~
€MOoro BOAONOAOrpesarens ropsvero BogOCHabxe-
HUS, MO ONTUMANbLHOW CKOPOCTU HaxoauMm Tpebye-
MO€ KONMYECTBO KAHANOB M0 HarpeBaemoit Boae m,:

m. = Ghmax
" Womfxp - 3600 ()
rae f, — XVBOe CeveHne OAHOro0 MeXmnnacTuH-
4aToro kaHana.
3. KomnoHoBka Boaonogorpesatens CUMMET-
pudHas, T. e. m, = m,. Obwee XuBoe cevenve Ka-
HanoB B nakeTe NO XOAy rpeiolleit U HarpesaemMoit

BOAObI
Fop=Fa=myf (3)

4. Haxopum dakTnyeckue cCKopocTu rpetowen
W Harpeeaemoil Boabi, M/C

W™ - Gy .

3600 fpp (4)

H _ Ghnwx
3600f,p (5)
B cny4ae ecnu cooTHoweHue x0n08, onpeae-
nexHoe no ¢opmyne (1), okasanoce >2 (Npu noa-
cvaHoske AP, = 100 kMa, a APrp =40 kMa — gna |
cTyneHu), BOAONOZOIrpesaren cobupaem ua asyx
pasfenshbix TennooGMeHHUKoB u 6onee v B dHop-
mynax (4) nnun (5) pacxop TOro TennoHocutens, y
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KOTOPOro nony4MnoCb MeHblle XOA40B, YMEHbWaeM
COOTBETCTBEHHO B 2 pa3a u Honee.

5. KoacbdpuumeHT Tennootaaum o, Bt/(m2 - °C),
OT rpeloLeil Boab!l K CTEHKE MNacTUHbLI Onpeaens-
ercs no ¢opmyne

oy = L164[23 000 +283¢5 - 0,632 W37, (6)

rne A — ko3dPUUKneHT, 3aBucCalmin OT TMna
nnacTvH, npuHumaeTtca no Tabn. 1 Hacroswero
NPUNOXEeHUs;

tm_13+tgm
cp 2 N

6. KoadpdrumeHT Tennosocnpuatus oy, Br/(Mm2 x
x °C), OT CTeHKM NNacTMHbl K HarpesaemMon Boae,
npuHumaeTca no dopmyne

oy = L6423 000 +283¢%, - 0,63(&)2 W27, (7)

o+
roe tcp BX 2 Bblx
7. KoadbdurumeHT Tennonepesaum k, Br/(m2 - °C),
onpepenseTcs no dopmyne

et (®)

roe B — koaddurumeHT, yunThiBaOWMIA YMEHbWe-
Hue KoadduumneHTa Tennonepesaqn u3s-
3a TePMUYEeCcKoro CONpPoOTUBNEHUS HAKU-
Ny 1 3arps3Helnii Ha nnacTuHe, B 3aBU-
CUMOCTU OT Ka4yecTBa BOAbI NPUHUMAETCA
paBHbiM 0,7 — 0,85.

8. MNpu 3agaHHOI BENUYMHE PACHETHON NPOuU3-
soautenbHocT (FP 1 Mo NMONyYeHHbIM 3HA4YEHUAM
Ko3dduumeHTa Tennonepenaun k n temneparyp-
HOMY Hanopy At onpeaenseTcs Heobxoaumasi no-
BEPXHOCTb HarpeBa F,, no popmyne (1) npun. 5.

Mpu cbopke Bo.u.ononorpeaarenﬂ u3 AByx pas-
AeNbHbLIX TenNoo6MeHHMKOB U Gonee Tennonpous-
BOAUTENBHOCTb YMEHbLLIAETCH COOTBETCTBEHHO B 2
pasa u 6onee.

9. Konn4yecTtBo x0A08B B TENN006MEHHUKe X:

Fo + fix
BT (©)

NOBEPXHOCTbL Harpeea OAHOW nnacTu-
Hbt, M2.

Yucno xoA0B OKPYrnseTcs A0 Uenoii BeNUYuHbI.

B 0aHOX0A0BLIX TEMNOOGMEHHNKAX YETHIPE WTY-
uepa ans nogeoga n OTBoAa rpeiolleii v Harpesae-
MOW BOAbI PAcnoNaraloTcs Ha 0gHOM HENOABUXHOM
namte. B MHOroxoaoBbix TennoobmeHHMKax 4acTb
WTYUEepOB AOMXHA pacnonaraTbCR Ha NOABUXHOM
NAuTe, YTO BbI3LIBAET HEKOTOPbLIE CNOXHOCTU Npu
akcnnyataummn. Moatomy uenecoobpasHeil BMeCTo
YCTPOICTBA MHOFOXOA0BOIr0 TENNOOOMEHHUKA pPas-
B6uTb 8ro No YMcny xoa0B8 Ha pasfenbHbie Tennoob-
MEHHWKK, COeAUHEHHbIE N0 OQHOMY TEenfoHOCUTEe-

rAe fon —
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lMpogonxenune npun. 8

N0 nocneaoBarenbHo, a No ApyroMy — napannenb-

HO, C cobnioaeHneM NPOTUBOTOMHOIO ABUXKEHUS.
10. OeitcTBUTENBHAA NOBEPXHOCTL HArpeBa BCEro

BOAONOAOrpesatens onpepénserca no ¢opmyne

F=QmX =1)fo. (10)

11. MoTtepu nasneHus AP, kMa, B Bogonogorpe-
BaTensx cneayert onpeaenstb N0 ¢GopMynam:
ANA HarpesaemMow BOAb!

APy = 9B(33 - 0,082 )W L15X; (11)
ANA rpelowleit BoAb!
APy, = 95(33 - 0,08 WL X, (12)

roe ¢ — ko3dPUUMEHT, yuuTbiBalOWMIA HakMneob-
pa3oBaHue, KOTOpbI ans rpeoulen cete-
BOM BOAbl paBeH eauHuue, a Ana Harpe-
BaeMOW BOAbl AO/MKEH NPUHMMATLCA NO
ONbITHLIM AAHHBLIM, NPYN OTCYTCTBUM TaKNX
DAHHbIX MOXHO npuHumatb ¢ = 1,5 — 2,0;
b — xoaddpuumeHT, 3aBUCALLMIA OT TUNA Nnac-
TVHbI, NpUHMMaeTca no Tabn. 1 HacTosi-

Wero nNpunoXeHus;
W, c — CKOPOCTb NP NPOXOXAEHNUN MaKCUMaNLHO-
o CEKYHOHOro pacxoaa Harpesaemoi Boabl.

NPUMEP PACHETA

BuiGpaTtb ¥ paccynTaTh BOAOMNOAOrPEBATENLHYIO
YCTAHOBKY NMNAcTUHYaTOro TennoobMeHHuka, Co-
6panHoro u3 nnactud 0,6p ans cucremol ropsyero
BopocHabxeHus Toro xe LITM, 4to 1 B npumepe ¢
KOXYXOTPYOHLIMA CEKUUOHHbIMWU BOAONOAOIrPEBa-
Tenamn. CneposartenbHO, UCXOAHbIE AAHHbIE, Be-
JIN4uMHBE PAcXOA0B U TeMNepaTypbl TennoHocuTenein
Ha BXOAE U BbLIXOAE KaXaoh CTyneHn B0A0noporpe-
BaTens NPUHUMAIOTCS TaKUMU Xe, Kak U 8 npenbl-
ayuiem npumepe.

1. Nposepsiem COOTHOWEHUE XOOOB B TENno-
obmenHuke | ctynexwu no dopmyne (1), npuHumas
AP, =100 kMMa un APW = 40 «Ma,

0,636
X, [ 68-10° ( 40 )0’3‘"‘ (1000-19,5) o7
X, 1625-10° 100 1000-36 )

CooTHOWeHe X0A0B He NpeBLIWaeT 2, cnepo-
BaTeNbHO, NPUHUMAETCH CUMMETPUYHAA KOMMNOHOB-
Ka TennoobmeHHuKa.

2. Mo onTumManLHOW CKOPOCTU Harpesaemon
BOAblI onpepenseMm Tpebyemoe 4MCNO KaHanoe Mo

¢opmyne (2)
68-10°
0,4 -0,00245 - 10° - 3600

3. Obuwee XuBOE Ce4YyeHWe KaHanoB B fnakeTe
onpeaensem no ¢opmyne (3) (m, npuHUMaem pas-
Hbiv 20)

Jip =i = 20 - 0,00245 = 0,049 M2,

4. dakTuyeckne CKOPOCTU rpelolleil u Harpe-

=193.

my =



BaemoWn soael No dopmynam (4) u (5):

62,5-10°
= e =035M /¢
P 3600.10% . 0,049 /

3
Wo=—810 o385 /c.
3600-10° - 0,049

5. Pacyet Bogonogorpesatens | ctynenu:

a) KoahhUUMEHT TennooTaaYn OT rpeiowent
BOAb! K CTEHKe nnactuHel, popmyna (6), npuHumas
na Tabn. 1 4 = 0,492:

oy = 1,16 - 0,492 (23 000 + 283 - 36 — 0,63 - 362) x
x 0,350.73 = 8590 Br/(m2 - °C);

6) K03DDOULMEHT TENNOBOCNPUATUS OT CTEHKMK
nnacTuHbl K Harpesaemown Boge, dopmyna (7):

o, = 1,16 - 0,492 (23 000 + 283 - 19,5 — 0,63 - 19,52 x
x 0,3850.73 = 8037 Br/(M2 - °C);
B) Ko3doduumeHT TEennonepesayu, NpuHUmas
¢ = 0,8, popmyna (8):
08
1 N 0,001 N 1
8590 16 ~ 8037

k' = = 2638 Br/(M2 . °C).

r) TpebyemMasn NOBEPXHOCTL Harpesa BOA0NOA0-
rpesatens | ctynenu, dopmyna (1) npun. 5:

2,76 - 108

I ———— 4 2'
™= 2638165 O M

A) KONMYecTBO X0408 (MNN NAKETOB NPU pa3ae-
NeHuu Ha 0AHOXOA0BbIE TENNOOOGMEHHUKK), dop-
myna (9):

_634+06 _

=3.2008 %"

MpuHumaem Tpu xona;
€) nencTeuTensHas NOBEPXHOCTb Harpesa BO-
ponoporpesarens | crynenuu, ¢opmyna (10):

Fl=@2:20-3-1)0,6 =71,4 M%
X) notepu pasnexus | cTyneHn soponoporpe-

Batens no rpewwen soae; popmyna (12), npunn-
Mas @ =1unstabn. 1 5=3:

APl =1-3(33 - 0,08 - 36) 0,35175 - 3 =43,2 kTla.
6. Pacuet Bopgononorpesarens |l crynexu:
a) KoadbdUUMEHT TennooTAAYM OT rpelouiei
BOAblI K CTEHKE nnacTuHbl, dopmyna (6):
o, =1,16 - 0,492 (23 000 + 283 - 67,5 — 0,63 - 67,5%) x
x 0,35073 = 10412 Br/(M2 - °C);
6) k03 DULMEHT TEeNNOBOCNPUATUA OT NNACTU-
Hbl K Harpesaemow soae, ¢popmyna (7):
a, =1,16 - 0,492 (23 000 + 283 - 48,5 — 0,63 - 48,52) x
x 0,385%.73 = 10 017 Br/(M2 - °C);

B) K03dPULUEHT Tennonepeaayu, NpuHMMas
¢ = 0,8, dopmyna (8):

CII 41-101-95
lpononxe+xune npun. 8

0.8
| + 0,001 + 1
10412 16 10017

r) Tpebyemas NOBEPXHOCTbL Harpesa BOAONOA0-
rpesatena |l ctynexu, dopmyna (1) npun. 5:

_181-10°

™ 7309619

) K0oNn4ecTso X0A08B (MU NakeToB NpU pasae-

NeHun Ha 0aHOXOAOBble TENNO0ObMeHHuKM), dop-
myna (9):

k” =

= 3096. Br/(M? - °C);

=30,8 M?;

_308+06 _
T2.20.06
MpuHumaem 2 xona;
€e) JencTBuUTeNibHas NOBEPXHOCTL Harpesa BO-
ponoporpesarens ll crynenu, popmyna (10):

FII=(2-20-2-1)0,6=47,4M%

X) notepu pasnexuns Il ctyneHu sogonoaorpe-
BaTens no rpeiowei soge, dopmyna (12):

Aprlg =1-3(33—0,08-67,5)x
x 0,351,75 - 2 = 26,4 xIla;

3) notepu gasneHus o6enx cTyneHen soaono-
aorpesarens no HarpesaemMoi soae, NpuUHUmas
¢ = 1,5, npn NPOXoxXAeHUU MaKCUManNbHOrO CeKyH-
AHOFO pacxofa 80Abt Ha ropaYee BoaoCHabxeHne,
dopmyna (11):

AP =15 -3 (33 - 0,08 - 31)(21,6 (0,049 x
x 103)1.75 . 5 = 164 xIla.

B pesynbrtate pacyerta B Ka4ectse BOAONOAO-
rpesartensi ropavero BOAOCHAGXEHUS NPUHUMAEM
ABa TennoobmenHHnka (I u Il ctyneHun) pasbopHoii
KOHCTpYKumm (P) ¢ nnactuHamu Tuna 0,6p, Tomum-
Hoii 0,8 MM, 13 ctanu 12X18H10T (uncnonnenve 01),
Ha ABYXOMOpPHO# pame (ucnonuvexune 2K), ¢ ynnor-
HUTENBHBIMU NPOKNaAKaMn N3 pesnHbl Mapku 359
(ycnosHoe o603Ha4veHue — 10). MoBepxHOCTb Ha-
rpesa | ctynewn —71,4 M2, Il cTynenn — 47,4 m2,
Cxema KOMMOHOBKW | CTyneHu:

_20+20+20

T 21+420+20°
cxema KoMrnoHosku |l cTynexu:

X = 20+ 20 ‘
21+20
YcnosHoe 0603HaveHne TennooGMeHHUKOB,
ykasbiBaemoe B 6naHke 3aka3os, OyneT:
20+20+20
21+20+20°

20 +20
Il ctynenu: PO6p—0,8—47,4—2K—01~10 Cx = 2+30"

Pacuet Boaonogorpesarens, CO6paHHoro u3 nnac-
TUHYaTLIX TENNOOGMEHHUKOB HUPMbI «Anbda-flaBanb»
(TexHuveckue xapakrepuctuku cM. B Tabn. 4), noka-
3biBaeT, 4To B | cTyneHb TpebyeTcs ycTaHOBUTL

X 1,31

Cx

Ictynerm: P0,6p—0,8—71,4—2K—01-10Cx =
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Ta6bnuuad
TexHuyecKue XapaxKrTepMcTUKM NNACcTUMHYATLIX TennoobmeHnnkoB Gupmp «Anbda-Jlagann» Ang TennocHatGxexuus

Nokasarens Hepas6opHble nasHoble Pa360pHbie C pe3anHoBbLIMU NPOKIaaKaMm
CB-51 CB-76 CB-300 M3-XFG M6-MFG M10-BFG M15-BFG8

MNoBepxHOCTb Harpesa NAACTUHLI, M2 0,05 0,1 0,3 0,032 0,14 0,24 0,62
Fa6apuTtol NNacTUHLL, MM 50x520 92x617 365x990 140x400 247x747 460x981 650x1885
MuHuManbHaa ToNWUHA NAACTUHLI, MM 0,4 0,4 0,4 0,5 0,5 0,5 0,5
Macca nnaCTuHbl, Kr 0,17 0,44 1,26 0,24 0,8 1,35 2,95
O6bem BoaLI B KaHane, n 0,047 0,125 0,65 0,09 0,43 1,0 1,55
MakcumanbHoe 4nMCno NAacTUH B YCTAHOB- 60 150 200 95 250 275 700
Ke, LWT.
Pa6ouee pasnenue, Mlla 3,0 3,0 2,5 1,6 1,6 1,6 1,6
MakcumanbHaa Temnepartypa, °C 225 225 225 130 160 150 150
MabapuTbl YCTAHOBKM, MM:

wnpuHa 103 192 466 180 320 470 650

BbiCOTa 520 617 1263 480 920 981 1885

DNvHa, He Bonee 286 497 739 500 1430 2310 3270

« « MeHee 58 120 —_ 240 580 710 1170
OnameTp natpybkoB, MM 24 50 65/100 43 60 100 140
CraHgapTHOE YMCNO MNACTUH 10,20,30, 20,30,40, — — —_ — —
40,50,60, 50,60,70,
80 80,90,100,
110,120,130,
140,150

Macca ycTtaHOBKW, K, NPY YUCNE NNACTUH:

MUHUMaNbHOM 5,2 15,8 — 38 146 307 1089

MakCuManbHOM 15,4 73,0 309 59 330 645 3090
MaxkcvmManbHbIil pacxoa, XnakocTun, mM3/4 8,1 39 60/140 10 54 180 288
MoTepu pAasneHus nNpy MakCUManbHOM pac- 150 150 150 150 150 150 150
xoge, kMa
KoadduumeHt Tennonepeaaun, Br/(m?2 - °C), 7700 7890 7545 6615 5950 5935 6810
npu CTaHAAPTHbIX YCAOBUAX
Tennosas MOWHOCTb, KBT, Nnpn cTaHaapTHBIX 515 2490 8940 290 3360 11480 18360
ycnosusax

MNMpumeyaunn

1. CTaHAapTHLIE YCII0BUS — MaKCUMa/IbHDIA PACXOA, XMAKOCTH, NapaMeTps! rpeloulero tennoHocutena 70 — 15 °C, Harpesaemoro — 5 — 60 °C.
2. HomeHknatypa Tenn006MeHHUKOB «Anbda-Jlasanb» He OrpaHuyeHa TUNnaMm annaparos, NpMBeaeHHbIX B Tabnuue.

3. Marepuan nnactuH — HepXasetowas ctanb AlS! 316, maTepuan npoknagok — EPDM.

$6-101-1¥ 11D
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lpogonxenune npun. 8
Tabnuuya 5

Texnuyeckue XapakrepMCcTMKM NasHbIX NAACTUHYATLIX TeNNOOGMEeHHNKOR «lleTenaxk» npoM3BOACTBa KOMNAHUK «Lleretepm»

Nokazarens CP410 CP415 CP422 CP422-2v* CP500 CP500-2v*

MNoBepxHOCTL HarpeBa NAaCTUHLI, M2 0,025 0,05 0,095 0,28
Fabaputb nnacTuHbl Axa, MM 311x112 520x103 617x192 950x364
MuHuMansHaa ToNWMHA NNACTUHBLI, MM 0,4 0,4 0,4 0,4
Macca nnacTtuHbl, Kr 0,1 0,17 0,35 1,26
O6vem BoAb B KaHane, n 0,05 0,094 0,21 0,52/0,7
MakcumanbHoe 4Mcno NNacTH B YCTaHOB- 150 80 150 200
Ke, wWr.
Pa6ouee pnasnenune, MlMa 2,5 2,5 2,5 2,5/1,6
MakcumanbHaa Temnepatypa, °C 225 225 225 225
OcHoBHble pasmepsl TennoobmeHHuka B 360x182x320 590x182x260 670x284x508 1200x450x818
naonsaumn hxaxl, Mm
AunameTtp narpyGkoB, MM 25 25 50 65/100
Macca TennoobmeHHuka, Kr, Npu 4ucne
NNacTuH:

MUHUMANbHOM ** — _ 20 69,6

MaKCUManbHOM —_ —_ 75 246
MaxkcumanbHblh pacxop, HarpeBaemon Bogbl 20 12 62 26 340 165
npu notepe nasnexns 100 kNa, M3/
KoadduumeHT Tennonepeaaym npu cTaHgapT- 2420 — — 3090 — 1700
HbiX ycnosuax***, Br/(m2 . °C)
TennoBasi MOLHOCTb NPU CTAHAAPTHLIX YC- 95 — — 440 — 2000
noswusax, kBt (CP410-150-2V) (CP422-150-2V) (CP500-200-2V)
MaxcumanbHans Tennosas MOLLHOCTb, KBT, 300 250 1200 800 4000 2500
1118; na%ng%rpax Ternionocutensa 150 — 76/

* TennooBMeHHVKM aToN Moaeny npeaHasHaqeHsl ais FBC ¢ ABYXCTYNeHYaTbiM NOAOTPEROM BOALI B OAHOM KOpnyce.

** Yucno nnactuH noabupaercs ¢ warom 10 nnactud npu MuHUManbHOM yucne 10 nnactu.

*** CraHgapTHble YCNoBusi — MakCUManbHbIA Pacxo[ XMAaKOCTU, NapameTpbl rpeottero rennoHocutens 70 — 15 °C, Harpesaemoro — 5 — 60 °C,

Npumevannn

1. Tennoo6GMeHHUKU NOCTABAKIOTCH B KOMMNEKTE C U30Nsumer.

2. Yucna yepes ApoGb 03HAYAKT NAPaAMETPL! ANS NEPBUYHOTO Y BTOPUYHOIO TENNOHOCUTENE,

3. Matepuan nnactud — AlS| 316.

$6-101-1¥ 1ID
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Mpononxenne npun. 8
Ta6nuuyab

TexHnuyeckne XxapakTepMcTUKM NAacTUHYATLIX TennooomenHnkos dupmobt «<APV» ana TennocHaGxenus

Hepa3bopHbie nasHbie

Pa36opHbie C PE3MHOBLIMY NMPOKNaAKamMu

Mokazatent BD4 BD7 BF2 N25 N35 NS0 M60 Mo2
MoBepXHOCTL HArpeBsa NAACTUHLL, M2 0,04 0,07 0,14 0,25 0,35 0,5 0,6 0,92
Fa6apuTbl NNACTUHLI, MM 290x120 525x120 574x235 924x368 1200x368 1614x368 | 1188x740 | 1563x740
MuHuManbHaa TOJIWMHA NAIACTUHLI, MM 0,4 0,4 0,4 0,5 0,5 0,5 0,5 0,5
Macca nnacTuHbl, Kr 0,14 0,26 0,42 1,3 1,79 2,45 3,08 4,22
O6vem BOABI B KaHane, n 0,03 0,052 0,133 0,7 0,95 1,3 2,05 2,77
Pabouee pasneHue, Mlla 3,0 3,0 3,0 1,0 1,0 1,0 1,0 1,0
MaxkcumansHas Temnepartypa, °C 220 220 220 150 150 150 150 150
JAnametp natpy6kos, MM 25 25 65 80 80 80 200 200
MakcumansHoe 4icno nnacTuH B YCTaHOB- 93 93 123 39/83* 39/83* 39/83* 91/151* 91/151*
Ke, WT.
FabapuTbl YCTAaHOBKU, MM:
hxa 290x120 525x120 574x235 1249x450 1525x450 | 1939x450 1560x886 1935x906
DnuvHa, He Gonee 246 246 315 570(10/2) 570(10/2) | 570(10/2) | 1340(10/2) | 1340(10/2)
« « MeHee 48 48 48 370(10/1) 370(10/1) | 370(10/1) | 1090(10/1) [ 1090(10/1)
CranpapTHOe 4ncno nnacTuH B yctaHoeke | 7,11,17,25, | 7,11,17,25, | 7,11,17,25, — — —_ — —_
33,43,63,93, (33,43,63,93, | 33,43,63,93
123
Macca ycTaHOBKM, KI:
He Oonee 14,4 26,2 58,4 310 410 460 1755 2270
He meHee 2,4 4,0 10,5 210 300 380 1330 1700

* Nepep yepTon — pns pamol 10/1, 3a YepTtoii — 10/2.

MpumeyaHns

1. MaTtepwan nnacTtuH: Hepa3bopHbix — AlSI 316, pasbopHeix — AlS] 304, maTepuran npoknanok pasbopHbix — EPDM.

2. HomeHknatypa Tennoo6MeHHNKOB «APV» He OrpaHU4MBAETCs TUNaMu annapaTtos, NPUBEAEHHbIX B TaGnuue.
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lpononxexne npun. 8

Tabnuuya 7
TexHu4Yeckue XxapaKTepMCTMKM NAACTUHYATLIX Tennoobmenunkos ¢upmbl «CBEM» ana tennochabxexns

Hepaz6opHble nasHbie Pa3z6opHble C pe3avHOoBLIMM NPOKAAAKAMU
Mokasaret B25 B35 B45 B50 B65 GBNI | Gx12P | Gx18P | Gx26P | Gx42P | Gx51P

MoBepXHOCTL Harpesa nNnacTuHbl, M2 | 0,063 0,093 0,128 0,112 0,270 0,070 0,120 0,180 0,275 0,450 0,550
Macca nnacTuHbl, Kr 0,234 0,336 0,427 0,424 1,080 — — — — — —
O6bem BOALI B KaHane, n 0,095 0,141 0,188 0,188 0,474 — - — —_ — —
MakcumansHoe YCRO NAACTUH B yC- 120 200 200 250 300 100 160 160 450 450 450
TaHOBKe, WT.
Pabouee pasnenue, MMa 3,0 3,0 3,0 3,0 3,0 1,0 1,6 1,6 1,6 1,6 1,6
MakcumaneHas Temnepatypa, °C 185 185 185 185 185 150 150 150 150 150 150
FabapuTbl YCTaHOBKUW, MM:

wupuHa 117 241 241 241 362 160 320 320 460 460 630

BbiCOTa 524 392 524 524 864 745 840 1070 1265 1675 1730

AAvHa, He 6onee 317 518 518 670 790 500 1090 1090 3080 3080 3130
AvameTp noacoeanHUTENbHLIX NaT- 25 40 65 65 100 25 50 50 100 100 150
pybkoB, Mm
Macca yctaHoBku npu makcumane-| 30,6 71,4 119 119 800 38* 127* 183* 363* 554* 1138*
HOM uuCne MNacTuH, Kr
MakcumanbHo addekTnBHas Tenno- 350 550 900 2200 6100 400 550 1500 3000 7300 15 000
Bas MOWHOCTbL, KBT, npn napamet-
pax tennoHocutena 150—80/105—
70°C w AP, He 6onee 150 kMNa
Kozacbcbwuuem Tennonepepgauu, Br/| 5970 7880 6570 7820 7035 12 920 9380 11 550 10 810 9500 11 840
(m2 - °C)
OddekTBHOE YUCNO NNACTYH, LWIT. 42 52 48 140 140 21 23 33 47 77 101
Tennosas MOLWHOCTL, kBT, npu ctan-| 450 — 1500 — 4100 430 750 1050 — 9500 —
AApPTHBLIX YCHOBUSIX
Koadduumuert Tennonepenaum, Br/| 6210 — 6260 — 5150 7980 7080 7030 — 7320 —_
(M2 - °C), Npy CTaHAAPTHBLIX YCNOBUAX
AddexTsHOE YMCNO NNacTuH, wr.| 117/2 — 189/2 — 297/2 79/3 89/4 85/3 — 74/2 —
(uepe3 apobb — 4MCNo x0A0B)

* Macca NpuHATa AUIsS YUCNA NNacTuH, Tpebyembix NPy 06eCneyeHMn MOLWHOCTM HUXeCEayoLLEen CTPOKM,

NMpumeyanns

1. CTaHpapTHbie YCNOBUS — MakCUManbHbBIN PACXOA XUAKOCTH, OFPaHUHEHHBIN A0NYCTUMbLIMU CKOPOCTAMM 1 NOTEPAMU AABAEHUA B BOAONOAOIpesaTesne no HarpesaemMomn
Boae He 6onee 150 kMa; napaMeTpbl TenaoHocuTens: rpetowero 70 — 15 °C, Harpesaemoro 5 — 60 °C.
2. Matepuan nnacTtuH — Hepxaseiowas crans AlSI 316 TonwwmHoit 0,3 — 0,6 MM, matepman npoknanok — EPDM.

3. HomeHknarypa Tenioo6MEHHUKOB He OrpaxsnyeHa Tunamm annapartos, NpMBeAeHHbIX B Tabnuue.
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TennoobmerHnx M15-BFG8 ¢ umcnom nnactud 64,
nnowaaeL NOBepPXHOCTN Harpesa 38,4 M2 (ko3 du-
uveHT Tennonepeaayn — 4350 Br/(m2 - °C)),

Bo Il crynenm Tpebyercs TennoobMenHnk M10-BFG
C YMCNOM nnacTyuH 71, naowaab NOBEPXHOCTU Ha-
rpeea 16,6 M2 (KoaddUUMEHT Tennonepeaayn —
5790 Bt/(M2 - °C)).

lNpogonxenue npun. 8

Notepu paeneHns B 06enx CTyneHsx npu npo-
XOXAEHUN MaKCUMAALHOIO CEKYHAHOMO Pacxosa Ha-
rpeBaemMoil Boabl U TOM Xe k03¢ duumeHTe 3arpsas-
Henms (¢ = 1,5) cocTaenaioT 186 kMa.

B T1abn. 5, 6, 7 npuBegeHbi TEXHNHECKUE XapakTe-
PUCTVKM TErNOOBMEHHUKOB «LieTenak», «APV» u «CBIM».

NPUTOXKEHUE 9

TEMOBOWA U MTMAPABSIMMECKUA PACHET
FOPU3OHTAJIbHbIX MHOrOXOZ0BbIX NAPOBOASHbIX NMOAOrPEBATENEN

MoaorpesaTeny ropusoHTanbHbLIe NapoBOASHLIE
TennoBbIx ceTeil (AByxX- u HYetbipexxonossie) no OCT
108.271.105 npeaHa3Ha4eHsl AN cucTem otonne-
HUA U ropsivero BoAocHaGXeHus.

1. NoBepxHOCTL Harpesa NapoBOASAHbLIX NOAO-
rpeeateneit F, M2, onpeaensetcs no ¢hopmyne

.97
F= kAt (1

roe Q% — pac4eTHaa TENNOBasi NPOU3BOAUTENb-
HOCTb Bogonogorpesarens, BT;
k — xoadpduumneHT Tennonepepsayn soaoNo-
porpesatens, Bt/(m2 - °C);
— pacyeTHas pasHOCTb TEMMepaTyp Mexay
rpeowei u Harpesaemoii cpenamm, °C.
2. PacueTtHas Tennoeas npou3sBoaAnTENbHOCTL BO-
[onogorpeBsarens Ha oTornneHne Q"’o Wwin Ha rops-
yee sopocHabxenve OF, onpenensertcs no npun. 2.
Mpwn atoMm, yunTbiBas TpeboBaHua n. 4.8 HacTo-
Alwero €soaa Npasun, 4Aa KaXA0ro noaorpesare-
NSl pacyeTHaa NPoOU3BOAUTENIbHOCTb, ONpeaeneHHasn
no Npun. 2, AenuTcs Ha 2.
3. KoadpduupmenT Tennonepenauu k, Bt/(M2 - °C)
onpeaensercs no ¢popmyne

1
k=43 T (2)

Op xcr }‘Hax oy

Aty

roe o, — xko3dPUUMeHT TennooTaaun Npu npo-
AONbHOM OMBIBAHUWN OT CTEHKU TPYGKM K
Harpesaemoit Boae, BT/(m2 - °C);

o, — k03dPUUMEHT TennooTaa4n OT KOHAEH-
CUPYIOWEroca napa K ropuaoHTanbHOMN
cTeHke Tpybku, BT/(M2 - OC);

8 — TONWMHA CTEHKN TPyGxun, Mm;

8,ax — TONWMHA HAaKUAK, M, NPUHUMaEMas Ha OC-
HOBaHWW IKCMNYaTALUMOHHLIX AAHHBIX ANS
KOHKPETHOro paioHa C y4eToM KauecTsa
BOAbl, 3 NPU OTCYTCTBUM AAHHBLIX AONYC-
KaeTca npuHumatb pasHoii 0,0005 wm;

A, — TENAONPOBOAHOCTL CTEHKu TPy6kun, BT/
/(m - °C), npuHumaerca pna cranu pas-
Hoit 58 Br/(Mm - °C), ana natyuun — 105
Bt/(m - °C);

Ak — TO Xe, CNOS HaKunu, NPUHUMaeTCs pas-
Holi 2,3 Bt/(m - °C).
4. Koapduument tennootaaum a,, Br/(m2 - °C),
OT CTEHKW TPYOKU K HarpesaemMoii Boge B 06nactu Typ-
ByneHTHOrO ABMXEHUs, onpeaensieTca No ¢opMyne

60

W,
op = L16(1210 + 1865, - 0,038(%)2) -2,  (3)

dy
rae t g, — cpeaHss Temneparypa HarpeBaemown
soabl, °C, onpenenseman no popmyne

FLI L
tgp =B 2 BEX ; (4)
it — TemnepaTypa Harpesaemoil BOAbl CO-
OTBETCTBEHHO Ha BXO4E W BbIXOAE U3
Bogonoaorpesarensn, °C;

dy,, — BHYTpeHHWiA quamerp Tpy6ok, m;
er — CKOpPOCTbL Boawbt B TpyGkax, m/c, onpe-
aensetca no ¢opmyne
G,
W. =_h;
™~ 36000/, (5)

fip — TI0OWANL CEYEHUs BCEX TPYOOK B OAHOM X04y
nogorpesarens, M2, onpeaenseTcs no Gopmyne

ndz
frp =" m; (6)
n — KONMYeCcTBO TPYGOK B OAHOM XOoA4y, WT.;
p — NNOTHOCTL BOALI NPU CpeaHel Temnepartype
18, kr/m3;
G, — pac4yeTHbIl pacxop Harpesaemoli BOAbl B
TpybKax, Kr/u.
5. KoagpduumeHT Tennootaaum o, B1/(M2 - °C),
OT KOHAEHCUPYIOLWErocs napa K CTeHKe Tpybku on-
pepensierca no dopmyne

_ 2
o = 164320 + 47541~ 014r})
ﬂmdﬂ(ts - tc-r) (7)

rae t,— vemneparypa HacbiweHus napa, °C;
m — nNpuBeAEeHHOe 4ucno Tpybok, wrT., onpe-
pensemoe no ¢opmyne

No6
m=—2 )
P (8)

rae n,e— obuiee umcno Tpybok B noaorpesarene, LWT.;

n,, .. — MaKkCumanoHoe 4ucno Tpybok B BepTu-
KanbHOM psigy, WT.;

t., — CpeaHsn Temneparypa CTeHoK Tpybok, °C,

onpepaensieTcs npubnwxeHHo no dopmyne

max

1+ 1
fer = S—ch" (9)

¥ NpoBepaeTca Noche NPeasapuTeNbLHOro pacyera
nogorpesarens no ¢opmyne



)
Qp+0p

Mpu HecoBnageHun 3Ha4eHu f.., onpenenex-
HbiX No ¢opmynam (9) un (10), Gonee 4em Ha 3 °C
o, CNeAyeT nepecuMTbiBaTh, NPUHAB 3HAYEHUE I,
onpeaeneHHoe no dopmyne (10).

6. PacyeTHylo pasHOCTb Temnepatyp Aty °C,
MexAay rpelowien 1 HarpesaemMon cpegamu onpe-
aensiiT no ¢opmyne

(10)

CcT

_ Afg — AL,
Alep = Atg
231g=% (11)
Aty

rae Afg, At,, — COOTBETCTBEHHO Gonbluan U MeHbLUas

pa3HOCTL TeMnepaTtyp Mexay rpeio-

e U HarpesaeMoii cpeaaMm Ha BXO-

Ae 1 Bbixoae u3 noaorpesarens, °C,
onpeaensetca no dopmynam:

Atg =t — tH; (12)

A, =t — % (13)

Mpu pacyeTe nNapoBOAAHbLIX BOAONOAOrpeBaTe-

newn otonneHus Temnepatypy HarpeesaemMoil BoOAbI

Ha BXO4E U BbixO4e U3 BOAONOAorpesarens cneay-

eT NpuHUMaTh

1= T
rae t, — TemMneparypa oAkl B 06paTHOM TPyGONpo-
BoAge cucremMm otTonneHua npu pacquHoﬁ
TeMnepaType HapyXHOro Bo3ayxa /,, °C;

t };ux = Tols

roe T, — TeMneparypa soasl B nogaiouiem Tpy6o-
npoBoage Tensosbix ceteit 3a UTMN v B
nogatwowem Tpybonposoae CUCTEMbI OTO-
NNeHWa Npu yCTaHOBKE BOAOMOAOrpPEBa-
Tens 8 UTM npu pacyeTHOU Temnepary-

pe HapyxHoro sosayxa f,, °C.
B aTOM cnyyae pacuyeTHas pa3HOCTbL Temnepa-

TYP Al °C, onpeaenuTtcs no dopmyne

(8 = 79) — (¢ — 1)
t,— T ’
23lgs— "2 14
Iy — Tot (14)

Aty =

Mpumevanmne — Npu HE3aBUCMMOM NPUCOEONHEHUN
CUCTEM OTOMNNIEHNA U BEHTUMALMKW Yepe3 o6wnii Boaono-
[orpesatens TeMriepaTypy HarpeBaemoil Bogbl B o6par-
HOM Tpy6onposofe Ha BXoAe B BOAONOAOrpeBaTes cne-
AyeT onpeaenaTb C yY4eTOM TEMNEPATYPLI BOALI Nocne npu-
coeaunHerus Tpybonposoaa cucTemM BeHTURsUMN. MNpu pac-
XOfie TENNOTHI Ha BeHTUnaumio He 6onee 15 % cyMMapHoro
MakCMManbHOro TeMJIOBOro NOTOKa Ha OTOMneHue Aonyc-
KaeTcs TeMnepatypy Harpesaemor Boasl nepen BOAONO-
porpesatesieM NpuHUMaTs PaBHOW Temnepartype BOAbl B
o6parHomM Tpy6onpoBoae CUCTEMBI OTOMMEHUS.

CII 41-101-95
lpogomxerHune npun. 9

MNpu pacyete BogonogorpesaTens Ha ropadyee
BOAOCHabXeHne TemnepaTypy Harpesaemoii Boabl,
OC, cnepyeT NpuHUMaTh:

Ha BXOAe B BOAOMNOAOrpesaTes/i — paBHOW Tem-
nepaType X0/104HOW (BOAOMNPOBOAHONR) BOAL! f, B
OTOMUTENLHLIA Nepuog; npu OTCYTCTBUU AAHHBLIX
npuHUMaeTcs pasHoit 5 °C;

Ha BbIXOA4E W3 BOAOMOAOrpeBaTenss — paBHON
TemnepaType BOAbl, MOCTYNaloLWEeR B CUCTEMY rops-
yero sBogocHabxenus t, 8 UTM v 8 UTN 1, = 60 °C,
a 8 LUTMN ¢ BakyymHO aeaspaumeit ¢, = 65 °C.

7. Pacxonbl Harpesaemoi Boabl 419 pacyeTa 8O-
gonoaorpesarenei CUCTEM OTONJEHUs, Kr/4, cne-
AyeT onpeaensate No popmynam:

G - 3’6Q0max .
oM (1o — Ty

Mpu HE3aBUCHMOM NPUCOEANHEHUN CUCTEM OToNNe-
HWS M BEHTUAsIUMKM yepe3 o6wmii Bogonoaorpesa-
Tenb

(15)

G =Ml
omax (To[ _ Tz)(.‘ 3 (16)

rae Qomax Qumax — COOTBETCTBEHHO MaKCUManb-
Hble TerJIoBLIe NOTOKW Ha OTO-
nneHue n seHTunauno, BT.
Pacxopn Harpesaemoi Boabl, Kr/4, pNs pacyera
sogonogorpesaTtenei ropsHero BoAoCHabxeHus
onpeaenaetca no dopmyne

360
= —h
60-1,)c’ (7

roe Q% — pacyeTHas NPOW3BOAUTENLHOCTL BOAO-
noporpesatens, Bt (cM. npun. 2).
8. Notepwn pasneHus AP, Ma, ans sBOAk!, NPO-
xoAswel 8 TpyGkax sogononorpesarens '

M
2 za]WE,,p,

AP, =05 —
-0 72
rae WTp— CKOPOCTb BOAbI, M/C, OnpeaensemMas no
dopmyne (5);
Z— 4MCNO NocnenoBaTesbHbIX XO40B BOAO-
noporpesarens;
/— pnuHa ogHOro xoga, Mm;
3¢ — cymMa KoadhULIMEeHTOB MECTHBIX COMpo-
TUBNEHWIA;
A — KO3PDUUMEHT rnapaBIMHecKoro TPEHUs.
OKBMBaANEHTHYIO LEPOXOBATOCTbL BHYTPEHHEN
NOBEPXHOCTU NaTyHHbIX TPYGOK Npu onpeaeneHnn
A MOXHO npuHumatb 0,0002 m.
Cymmy K09 DUUMEHTOB MECTHBLIX CONPOTUBNE-
HWWA B TPyGKax MOXHO NPUHUMATb:
ONA ABYXXOA0BbIX Bogonoaorpesarenei =€ = 9,5;
ONSA 4eTbIPEexXX0[0BbIX BOogonoaorpesartenei
¢ = 18,5.

Gy
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NPUNOXEHUE 10

METOAVKA ONMPEAEJIEHUS MAKCUMAJIbHBIX (PACHETHbLIX) PACXOAOB BOAbI
M3 TENJIOBON CETU HA TEMNIOBOA NYHKT

1. Mpu OTCYTCTBUM HArpy3ku ropsvero BOAO-
cHabXeHus U 3aBMCUMOM MNPUCOEOUHEHUN CUCTEM
OTONNEHNA U BEHTUASLUK NO hopmyne

G =.M—MQLW2
d (t—t)e (M

a NPnU He3aBUCMMOM NPUCOEAVHEHUU Yepe3 BOLOo-
noporpesaTenn BMECTO T, NOACTABNAETCA Ty, NPH-
Humaemoe Ha 5 — 10 °C Bbiwe TemnepaTtypbl BOAb
B 06paTHOM Tpy6oNpoBOAE CUCTEMB! OTONNEHUA T,.

2. Npu HanWuMKM Harpy3ku ropsyero BogocHab-
XEHUSA B 3aKPbITbIX CUCTEMAX TennocHabXeHus:

a) npu Hannunu 6aKOB-aKKyMyNATOPOB Yy NOT-
pebutens n NpucoeanHEHU BOAOMOAOrpesaTenei
ropavero soaocHabxeHus:

no OAHOCTYNEH4YaTON CXxemMe C perynvpoBaHu-
€M pacxona TeruloTbl Ha OTonneHne

= 36Q0+0) | 3.60um
@t (g -tc (2)

HO HE MeHee pacxoja BoAbl, OnNpeaeneHHoro no
¢dopmyne (1);

Nno OQHOCTYNEHYaTON cxeme co cTtabunuaauuven
pacxona BoAbl HA OTOMNIEHNE N BEHTUAAUMIO

G =3’6(Qomax+vaax)+ 3,6th .
S Y T )

No ABYXCTYNEHYaTOW CXeMe C PerynMposaHmem
pacxoaa TennoTbl Ha OTonAeHne

v o Own [55-1)
_Zhm |2 "h )

Q°+Qv+1+km 55—ICJr ™
(T'I—T'Z)C

Gd =36 ’ (4)

HO He MeHee pacxopa BOAbl, ONpeaeneHHOro no
¢dopmyne (1);

no ABYXCTyrneH4yaTon cxemMe co ctabunusauven
pacxona BoAbl HA OTOMNIEHUE U BEHTUNALUMIO

3,6Q)m (55 -4, ka
G, = 3,6(Qomax + Cvmax) . 1+ kep{ 551,
(1 - T2)e (t1-77)c

(5)
6) Npu oTCYTCTBUN BAKOB-aKKyMynaToOpoOB y nNoT-
pebuteneil 1 npucoeavHeHnn BOAOMNOAOIrpPEBaTE-
nen ropayero BoAOCHabXeHus:
no oA4HOCTYNEHYaTOl Cxeme C perynuposaHu-
€M pacxopa TennoTbl Ha oTonneHue

Gd 36(Q Q"‘Q ) 3,6thax
@t (@-t3)c’ (6)
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HO He MeHee pacxoga BOAbl, onpeaeneHHoOro no

¢dopmyne (1); . .
Nno OAHOCTYNEHYaTOn CXxeme Co CTa6mnM3auueu

pacxofa sogbl Ha OTONNEHUE N BEHTUNAUUIO

Gd = 3’6(Q0ﬂx + vaax) + 3:6Q},M£ .
(7 -p)c T=t3)’ (D)

No ABYXCTYNEHYaTON CXxeme ¢ perynnposaHuem
pacxona TennoTbl Ha OTONAEHUE U MaKCUMAaNbHbIM
TENNOBbIM MOTOKOM Ha BEHTUNALMIO Menee 15 %
MaKkCUMansLHOro TeNNOBOro fOTOKA Ha OTONNEHUE

th 55—
ot Qv 1255 7+l

(Tl-Tz)c

Gd = 3,6 L] (8)

HO He MeHee pacxoAa BOAbt, OonpefeneHHoro no
¢dopmyne (1);

No BBYXCTYNEHYATON CXeMe C peErynupoBaHnem
pacxopa TennoTbl Ha OTOMNAEHUE U MaKCUMaNbHbLIM
TEennoBbIM MNOTOKOM Ha BeHTUnsuuio 6onee 15 %
MaKCUMAarnbHOro TeMnJI0BOro rnoToka Ha OoTonneHue

Q‘°+Q'V+[(Q;,,,,ax ang, )55‘:'1

G, =36
4 (t1-12)e

th]
_l:.!cﬂ'___’ (9)

Nno ABYXCTyNeH4aTon cxeme co ctabunusauuei
pacxofa BOAb: HA OTOMNIEHME ¥ MaKCUMASTbHBIM Ten-
NOBLIM NOTOKOM Ha BEHTUNAUMIO MeHee 15 % mak-
CUManbHOro TENNOBOrO NOTOKA Ha oTOoMNeHue

(71 - 1)
th 55 - fh
36 ok 1,2 55 +kon |
* (“1-172 )C ’ (10)

Nno ABYXCTYNEH4YaTON cxeme co crabunusauuei
pacxopna BoAbl Ha OTONNEHUE U MakKCUManbHbIM Ten-
NOBLIM NOTOKOM Ha BeHTUNaUMK 6onee 15 % mak-
cUManbHOro TENMOBOrC NOTOKA Ha oTonneHue

6, = 35Qon * Qungs) ,

("L’l - 1:2)C
ke |55~ 1) + K Onm
3,6"(th% T+k, 55 Tt Tk (11)
* (t1-72)c



Mpumeysanna

1. B dopmynax (4), (5), (8), (10) t}, = (x; — 5 °C; 8
dopmynax (9), (11) ¢}, = (13 — 10) °C.

2. B dpopmynax (8), (10) koaddpuumeHT 1,2 yyutbisaet
yBe/IMYEeHUE CPeaHe4acoBOro TeNN0BOro noToka Ha rops-
yee BOAOCHabXeHne B CyTku Hanbonbluero soaonoTpet-
nexua,

3. Pacxop Tennotk! Ha oTonnenue Q;, BT, npu temne-
paType HapyXHOoro Bo3gyxa, COOTBETCTBYIOLEA TOUKE u3-
noma rpaduka Temnepatyp BoAbl £, C yHETOM NOCTOSHHOW
B T€YEHUE OTONUTENLHOMO NEeproaa BeNMUMHbl GLITOBLIX UK
NPOU3BOACTBEHHbLIX TENNOBLIASNEHUI onpeaenex no pop-

Myne

Q' omax = Qo + Zq)——t—}L -X4q,

OITT g
A

CII 41-101-95

Mpogonxenne npun. 10

Hu# no CHuM 2.04.05-91* n ana o6WeCTBEHHbIX
v NPOU3BOACTBEHHLIX 3aaHUA — No pacuyery, BT;

t, —pacveTHaa TeMnepaTtypa BHYTPEHHEro 803ayxa 8
oTanamMeaembix 3aaHusx, °C;

12" —onTumanbHan Temnepatypa BO3ayxa B orannvea-
€MbIX NOMELWEHNAX, NPUHUMAEMan No cpeaHeMY
3Ha4YeHUIo Temnepartyp, NPUBELEHHLIX B NPUN. 4 K
CHul 2.04.05-91%;

1, —pacyeTHas Temneparypa Hapy>XXHOro Bo3ayxa ans
NPOEKTUPOBAHUA OTONAEHUA, NPUHUMAEeMas Kak
cpenHsna Temneparypa Hanbonee x0NoaHOM NATK-
AHeeku B cooTsercTBun co CHuMN 2.01.01-82, °C.

3. B oTKkpuIThIX CUCTEMax TennocHabxeHus

Gd = 3v6(Qomax + vaax) + 376thax

f~1 (12) (4 - To)c t-to)e  (13)
roe Ig— TennosblgeneHns, NPUHUMaeMbIe ANs XUbiX 30a- unn no dopmyne (17) CHull 2.04.07-86*.
NPUIOXEHVE 11
TPYBbI MO HTA, PEKOMEHAYEMBIE K IPUMEHEHMIO
NP NPOEKTUPOBAHUU TENNOBbLIX NYHKTOB
YCNoBHbIN Mpepenbtbie napameTpo!
HOpMaTMBHO-TeXHMHeCKaH AOKyMeHTauvA
aunameTp Tpy6 Mapku ctann
by o wa oY (HTA) Founeparypa, ol 5 e Conveuty
1 2 3 4 5
Tpybnt anexrpocsapHbie NPAMOLIOBHbLIE
15 — 400 TexHuyeckue tpebosanus no FOCT | BCt3cn5; 300 1,6 (16)
10705 (rpynna B, Tepmoo6paboTaH-
Hble). 10,20 300 1,6 (16)
CoptamenT no FOCT 10704
400 — 1400 Texunyeckune Tpebosanma no FOCT | BCt3cn5 200 2,5 (25)
10706 (no namexenuo 2, rpynna B,
TepmooBpaboTaHHbIe) BC13cn4
17TC, 17r1C,
17r1C-Y, 13rc, 300 2,5 (25)
13ric-y
150 — 400 FOCT 20295 (tun 1) 20 350 2,5 (25)
(K42)
500 — 800 FOCT 20295 (tvn 3, Tepmoobpato- | 17[C, 17T1C 425 2,5 (25)
TaHHbIE) (K52)
500 — 800 TY 14-3-620 17rC, 17T1C,
1000 — 1200 17r1C, 17r1C-Y, 300 2,5 (25)
1200 13IC
1000 TY 14-3-1424 17r1C-y 350 2,5 (25)
(K52)
1000, 1200 TY 14-3-1138 17r1C-y 425 2,5 (25)
(K52)
1000, 1200 TY 14-3-1698 13rcC, 13rc-y, 350 2,5 (25)
13r1C-y,
17r1C-Y
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1 2 3 4 5
500 — 1200 TY 14-3-1680 Bcr3cn5 200 2,5 (25)
500 — 800 TY 14-3-1270 17Irc 350 2,5 (25)
1200 TY 14-3-1464 13ric-y
13rc-y 350 2,5 (25)
(K52, K5)
Tpy6bl 351€KTPOCBapHbIE CNUPaNbHO-LUIOBHbLIC
150 — 350 FOCT 20295 (tvn 2) 20(K42) 350 2,5 (25)
500 — 800 rOCT 20295 (Tun 2, Tepmoobpabo-| 20(K42) 350 2,5 (25)
TaHHble)
177C, 17T1C 350 2,5 (25)
(K52)
Bct3cn5 300 2,5 (25)
500 — 1400 TY 14-3-954 20
171M1C, 171C 350 2,5 (25)
500 — 1400 TY 14-3-808 20 350 2,5 (25)
Tpybbl 6ecuioBHble
40 — 400 Texuuuyeckue Tpebosanus no MOCT| 10,20 300 1,6 (16)
8731 (rpynna B).
CoptameHT no MOCT 8732 10r2 350 2,5 (25)
15 —100 TexHuueckue Tpebosanua no MOCT| 10,20 300 1,6 (16)
8733 (rpynna B) 4,0 (40)
Coptament no NOCT 8734 10r2 350 5,0 (50)
09ra2c 425 5,0 (50)
15 — 300 TY 14-3-190 10,20
350, 400 CoptameHt no FOCT 8732 u I'OCT 425 6,4 (64)
8734 20
50 — 400 TY 14-3-460 20 450 He orpaHuueHo
15FC
50 — 400 TY 14-3-1128. 09rac
CoptamenT no FOCT 8732 425 5,0 (50)
20 — 200 FOCT 550 (rpynna A) 10,20 425 5,0 (50)
1012 350 5,0 (50)
NMpumeyanuns
1. B 1abnuuy sraoseHsl TpyGu no TY 14-3-1424, TY 14-3-1464, TY 14-3-1680 u TY 14-3-1698, otcyTtcrayiowme 8
«MpaBunax ycTpotictea u 6e3onacHoi akcnnyarauum Tpy6onposoAOoE flapa 1 ropayeil Boabl» U pekoMeHayeMble K npume-
HEeHWIO.
2. B Tabnuuy BxmoMeHb! TpyGbi M3 cTaneit mapok 13FC, 13IC-Y u 13r1C-Y, orcyrcteyiowue B «paBunax ycrpoicrea
1 6e30MacHoit IkcnyaTauny Tpybonposoaos Napa v ropayeli BoAbI», UCTIbITaHHbIE W 0406peHHbie BCeCOI03HbIM TennoTex-
HWYECKMM UHCTUTYTOM Y PEeKOMEHAOBaHHbIEe K NpuMeHeHuio LUKTU.
3. NpumeHeHmne Tpyb u cTaneit, ykasaHHbix B npumeyasnax 1 U 2, cnefyeT ACNOAHUTENbHO COracoBLIBaTh ¢ OpraHaMu
lFocroprexHansopa.
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CII 41-101-95

AEPEYEHb TUNOBOH AOKYMEHTALUM HA KOHCTPYKLIUMU,
U3AENNUA U y31ibl 30AHUU U COOPYXXEHUU

CEPUA 5.903-13 «M3O0ENUA U AETANU TPYEONPOBOAOB
Anst TENNOBbLIX CETEA. PABOMME YEPTEXW»

Ne
Bbilycka

HaumeHoBaHne
BbINycKa

CocTaB Bbinycka

Kpartkas xapakrepucrvka

1

2

3

4

1

Aetann Tpybonposo-
nos

OTBOA KPYTOU3OTHYTLIN,
yepTt. TC-582

D,=40...600 mm, yron rnba
45, 60, 90°, R=1 5D, ans
R = D aAna

36

D < 400 mwm,
D > 500 mm

Oteon, cBapHON,
yepT. TC-583.000CH

Dy =100...1400 mm, yron no-
sopora 15, 30, 45, 60, 90°,
P, <25 MNa, t <350 °C,
Py < 1,6 MMa, t < 300 oC,
Pp <2,2 MMa, t <350 °C

OTtBOAbLI TFHYTHLIE,
yept. TC-584

D, =10...400 mm, P, =1,6; 2,5;
4,0 MMa

Mepexon CBapHOM ANCTOBOM KOHUEHTpUYec-
Kuii, 4epT.TC-585 1 akCcueHTPUYeCKun, 4epT.
TC-586

D, < 1400 mm,
350 °C, P,
300 °C, Pp
415 °C

<

6 MNa,
2, MMa,

y =2,5 MMNa,
<1,
< 2,2

t
t
t

A A A

Mepexon WTaMNoOBaHHbIA KOHUEHTPUYECKWA
W 3KcUueHTpuyeckui, yept. TC-594

Dy < 400 mm,

P, < 4,0 Mna,
t <425 °C

TPOMRHWKM U WITYUEPLI AN OTBETBNEHUS TPY-
6onposonos, 4epT. TC-588.000CB-TC592

D,=10...1400 mm — Tpy60Nnpo-
BOAbI, D 10...1400 mm — oT-
aeTBneva P < 4,0 MNa

DnakHubl NAOCKUE NPUBAPHBLIE C NATPYOKOM,
yepT. TC-593.000CHB, 4epr. TC-599.000CB

D,=15...1400 mm, P, < 2,5 Mfa,
ts 350 °C. MpucoeauHUTeNbHLIE
pasmepst no 'OCT 12815 — 80

3arnywku niockue npuBapHsie, 4epr.
TC-59.000 Cb

Dy=25...1000 MM, Py,qo 4,0 Mia

3arnywkn nnockmMe npueBapHble ¢ pedpamu,
yepT. TC-596.000

Mpumeqanne — CeonHas Tabnua OTBETBNEHWIA

D =300...1400 mm, P ot 0,25
,u.o 4,0 MMNa

TpyBonpoeoaos, Hept. TC-587 TB

OpeHaxHbie yansl

Y3en wryuepa u apMaTtypbl Ha BOAAHOR Ten-
JIOBOW CEeTU U KoHAeHcaTonpoBoAe (Cryck-
HuK), 4epT. TC-631.000CB 1 TC-632.000CB

Dy=32...1400 mm, P,=1,6; 2,5
MnNa

¥Y3en wtyuepa v apmatypbl 415 rmaponHeBma-
TUHECKON NPOMBIBKUA BOASHBLIX TENNOBLIX CETeil
(cryckHuk), sept. TC-633.000CB, TC-634.000CB

Dy=50...1400 mm, P=1,6; 2,5

MMa

Y3en wryuepa ¢ BeHTUNEeM ANA BbiMycka BO3-
Ayxa Ha BOAAHbIX TENMOBLIX CETAX U KOHAEHCa-
TonpoBOAAX (Bo3aywHMK), 4epT. TC-635.000CB

Dy=32...1400 mm, P =1,6; 2,5

Mha

Y3en wryuepa ¢ BeHTUNEM ANA NOAKIIOHe-
HWA CXAaToro BO3Aayxa Npu rmaponHeBMaTu-
4eCKOoN NPOMbIBKE HAa BOAAHOW TENnosoit
CEeTU U KOHAEHCATONPOBOAE (BO3AYWIHUK),
yepT. TC-636.000CB

D,=50...1400 mm, P,=1,6; 2,5
MMNa
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3

4

Y3en nyckoBoro apeHaxa naporpoBOAOSB,
yept. TC-637.000CB

D,=65...1200 mm, P =1,0; 1,6;
25 4,0; 6,4 MNa

Y3en nyckoBoro gpeHaxa naponposoaos C
oTBOAOM, 4epT. TC-638.000CB

y—65 ,1200 mm, P=1,0; 1,6;
255; 4,0 MNa, D, —53 700 mm,
Py=6,4 MMa

Y3en nyckoBOro W NOCTOAHHOrO ApeHaxa
naponpoeoga, 4yept. TC-639.000CE

y—65 ,1200 mm, P~=1,0; 1,6;
2,5; 4,0 MIa, D= 56’ 700 mm,
P,=64 Ma

BosaaywHuk Ha naponpoeoge, 4epT. TC-| D,
640.000CB

D,=65...1200 M, P,=1,0; 1.6;
2)5; 4,0 Mra, D, =50...700 M.
P =6,4 MMa

YcTaHoBKa KOHTPOSLHO-
namepuTenbHbIX Npubo-
poB (TEPMOMETPOB, Ma-
HOMETPOB)

YcTaHoBKa TEpMOMETPa Ha ropu3oHTanb-

Hom Tpy6onposoae, 4yepT. TC-3.001.000CH | D

D,=100...1400 MM, t < 200 °C,
,=100...1000 MM, t < 350 °C,
D;=100...1000 mw, t < 440 °C

YcTaHoBKa TE@pPMOMETPa Yri0BOro C YrnoMm
nosopota 90 ° Ha BepTUKaNLHOM U ropu-
30HTanbHOM Tpybonposoaax, 4ept. TC-
3.002.000CB

To xe

YcraHoBKa MaHOMETpa Ha FOPU30HTaNbHOM
Tpy6onposoge, 4ept. TC-3.003.000C6

Py < 2,5 MMa, t <200 °C

YcTaHoBka MaHOMETpa Ha BEPTUKa/IbHOM
Tpy6onposoge, 4ept. TC-3.004.000CH

P, < 2,5 M, t < 200 °C

YcraHoBka MaHOMETPA Ha FOPU3OHTANIbHOM
Tpy6onposoae, 4ept. TC-3.005.000CB

P,< 6,2 Mfla, t < 440 °C

YcTaHoBKa MaHOMETpa Ha BEPTUKANLHOM
Tpy6onposoae, 4ept. TC-3.006.000CB

Py<6,2 Ma, t < 440 °C

KomneHcatopsl canb-
HUKOBbIE

Komnencatop CaibHUKOBbIf OAHOCTOPOHHWA!
BapuaHT 1 — C YNNOTHSIOWWUM YCTPOCTBOM,
BapuaHT 2 — 6e3 ynnoTHAIWEro ycTpon-
cTBa, 4ept. TC-579.00.000CH

D =100...1400 mMm, P <2,5MIMa,
t £ 300 °C.
KomneHncupyowas cnocob-
Hoctb oT 190 ao 500 Mm

KomneHcaTop CanbHUKOBbIN ABYXCTOPOHHWUN:
BapnaHT 1 — C YNIOTHAIOWMM YCTPOWCTBOM,
BapuaHT 2 — 6e3 ynaoTHAIoWero yctpoi-
crea, 4ept. TC-580.00.000CH

D=100.. .800 mm, Py <2,5MNa,
t< 300 °C.
KoMneHcupymouwas cnoco6-
HocTb oT 380 ao 900 mm

pR3eBuku

Fpa3eBuK ropusoHTanbHbiM, YepTt. TC- Dy =150...400 mm, P—25 1,6;
565.00.000Cb 1, 0 MNa

FpsizeBUK ropuaoHTanbHbit, YepTt. TC-|D,=500...1400 MM, P =2,5;1,6
566.00.000CE MMa

Fpa3esuk BepTukansHbii, 4ept. TC-(D,=200...300 mm, P =2,5;1,6
567.00.000CE MTa

fpAaseBuMK BepTuKanbHbil, 4epT. TC-|Dy=350...1000 mm, P =2,5;1,6
568.00.000CB MMa

[psizeBUK TennosbiX NYHKTOB, 4ept. TC- Dy—40 .200 mm, P—2 5; 1,6;

569.00.000C6

1,0 MMa
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NPERENDLI MPUMEHEHUA APMATYPbLI U3 YYIYHA
(BbINTUCKA U3 TABJ1. 7 «[TPABWUJ1 YCTPORCTBA U EE30MNMACHOM 3KCMIYATALUN

TPYEONPOBOZOB NAPA M FOPSHEN BOAbI», 3. 1994 r. (LULUDP PA-03-94))

MNpepenbHbie napameTpbl
Mapka 4yryHa HTA

Dy, Mm 1, °C P, MNa (xrc/cm?2)
Cu10, Cy15 rocT 1412 80 130 3(30)

300 200 0,8(8)
Cu20, Cy25 roCT 1412 100 300 3(30)
Cu30, Cu35 200 1,3(13)

300 0,8(8)
Cu20, Cu25 rOCT 1412 600 130 0,64(6,4)
Cu30, Cu35 1000 0,25(2,5)
K433-8, rocTt 1215 200 300 1,6(16)
Ku35-10,
Kuy37-12
Bu35, B440, FOCT 7293 200 350 4(40)
Buy45 600 130 0,8(8)

TNpunmevanns

1. HOpMMpyeMble nokasarenn n oobLem KOHTPOAS [LONKHL! COOTBETCTBOBATL YKa3aHHbLIM B cTaHAapTax.
2. NpumeHeHue yyryHa Cu10 AONYCKaeTCs ¢ BpEMEHHLIM CONPOTUBAEHNEM He Hke 1,2 Mia (12 krc/cm2).

NPUNOXEHUE 14

NEPEYEHb AJIbBOMOB OTPACJIEBOM YTNA TAM TXT-05 U TAM TXT-05-N
ansg UCNoJib30BAHUA NPU NPOEKTUPOBAHKU TEIMJIOBOMA U30NALUU
TPYBOMNPOBONOB, APMATYPbl U OBOPYJOBAHUA B TEMNMOBbLIX NYHKTAX

Wundp paboTbl HassaHue Ancbom ConepxaHue marepvnanos B anbbomax
TN TUNOBLIE NPOEKTHLIE PELLEHUA Ne 1 Tpy6onposoabl u o6opynosaxune
TXT-05 NnO NPUMEHEHMIO Tenaou3onsa- T3M TXT-05-T

LNOHHbLIX KOHCTPYKUMWA aAng T3aM TXT-05-0
Tpybonpoeoaos v 06opyaoBa-
HUS TEMNNOBbLIX 3NEKTPOCTaHUMIA Ne 2 Apmartypa un dpnaHuesble coeauHe-
Yactb | TAMN TXT-05-A HMS
O06beKkTbl, pacnoONOXeHHbIe ToM TXT-05-d
BHYTPU NOMeLueHuM
Ne 3 Macca Tennon3onaunoHHbLIX KOH-
(C n3meHeHnsaMu) CTpyKuuin gnsi TpybonpoBoaos
T3N TXT-05-MT o6opynosaHug
T3N TXT-05-MO
T3an To xe Ne 5 Pasrpyxatouime yctTpoucTesa ans
TXT-OM-1I  |YacTto T3aM TXT-05-M-0n Tpyb6onpoBoaoB, PACMONOXEHHbIX
O6bekThl, pacnonoxerHole Ha| TOM TXT-05-M-OK |BHYTPM MOMELUEHUIA U HA OTKPbI-
OTKPLITOM BO3ayXe TOM BO34yxe (ONOPHbLIE NOMKU U
ONOpHOE KOJbLO)
NMpumevanns

1. TUnoBbIE NPOEKTHble pelerna TXT-05 n TXT-05-1N pa3paboTtaHbl nHCTUTYTOM TennoanektponpoekT, CNKE BMNCMO
CotozaHeprosawwmra n BHUMWTennonpoekT u cornacosalsl BCCMO Coto3aHeprozatmTel. YreepxaeHol BFTHUMWUW Tenno-
3NEeKTPOMNPOEKT, BBeAeH! B AelicTeue MNO BHepronpoexT, Yacts | ¢ 1.01.90 r. (npoTtokon Ne 45), yacts Il — ¢ 1.01.91r.

(npovokon Ne 66) u yreepxaeHs Munanepro CCCP.
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2. Otpacnesan YT npefHasHadiera Ang NPUMEHEHUs NIPY NPOEKTUPOBAHMUK 1 MOHTAXE TETIOBOM M30ARLMY HapyX-
HO NoBepxHOCTH TPY6onpoBoaos AnameTpom oT 10 40 1420 MM, apMaTypbl U HNIAHLEBLIX COSAMHEHWIA, NNOCKUX N KPUBO-
NMHeHbIX NOBEPXHOCTEN oBGopyaosaHua T3C ¢ TeMnepaTtypoii TenaoHocuTens ot nmoc 50 ao naioc 60 °C.

3. Npu paspabotke YT/ TonwmHa OCHOBHOIO CNOA TEMIOBOM U30NALKM ONpeaensnach No HopMam NAMHERHOR NAoT-
HOCTU TENNOBOr0 NOTOKA, NpuseaeHHuix B CHuM 2.04.14-88.

4. Npwn paspa6otke YT ucnons3osaHbl Matepuansl BHUMWUTennonpoext:

TUNOBbIE KOHCTPYKUUW, U3AEIMA U Y3Nbl 3aaHWi U coopyxeHuii. Cepus 7.903.9-2 «Tennosas u3onauma Tpy6onposo-
AOB C NONOXUTENLHBIMW TeMnepaTypamu»: Bbin. 1. Tennosas usonaums TpyGonposoaos. Pabouve yeptexy, Buin. 2. Tenno-
8aA U3ONAUVR apMaTypbl n driaHUEeBbIX coeanHennii. PaGouue yeptexu. Cepua 3.903-11 «Tennosas U3onsaums Kpusonn-
HelHbIX 1 PaCOHHBIX YHaCTKOB TPYOONPOBOAOB U Y3108 060pynosaHus. Paboune yeprexu».

5. Kanbkopepxatenamu YTI1[ asnsioTca MHCTUTYTH Tennoanektponpoekt n CNKB BNCMO Colo33Heprosawmra.

NPUNOXEHME 15

BblBOP CNNOCOBA OEPABOTKU BOAbLI ANA UEHTPAIUSOBAHHOIO
FOPAYEro BOAOCHABXXEHUSA B 3AKPbITbIX CUCTEMAX TEMNOCHABXEHUA

MNoka3arenn Ka4ecTsa UCXOAHOW NUTLEBON BOARL! U3 X039i1- ICNoco6bl NPOTUBOKOPPO3UOHHON Y NPOTHMBOHAKMNHOI 06pa-
CTBEHHOro BOAONPOBOAA (CpeaHue 3a roa) 60TKu BOALI 8 3aBUCMMOCTH OT Buaa Tpy6
CranbHble TPYGbl ¢
BHYTPEHHMMUN 3mane-
WHpexc HacbiweHus CymmapHas KoHUueH-[ MNepmaHraHaTHas ézTaanbﬁTprgb'_ OumHkoBaHHbie | BEMY ¥ APYruMu He-
Kap60oHATOM Kanbuma|Tpauus x1opuaos nf  0KMCAREMOCT, e:c:ﬁgpc oM:m?o- u TOY6L METAINHECKMMYU NOK-
J npu 60 °C cynbdaros, Mr/n mr O/n BB':HHHMVI T uﬁaM " Py puiTUSIMKN MK TEPMO-
44 CTOMKUe NnacTMacco-
Bbie TPyOb!
1 2 3 4 5 6
J<-1,5 <50 0—6 B4 BA -
J<-1,5 > 50 0—6 B4+ C B4+ C —
-1,5sJ<-15 <50 0—6 C C —_
-0,56<J<0 <50 0—6 C —_ —
0<J<0,5 <50 >3 C — —
0<J<0,5 <50 <3 C+M M M
J>0,5 <50 0—6 M M M
-1,6<J<0 51—-75 0—6 C C —
-1,5<J<0 76 — 150 0—6 B4 C —_
-1,56<J<0 > 150 0—6 BO +C BAO —
0<J<0,5 51 — 200 >3 C C —
0<J<0,5 51— 200 <3 C+M C+M M
0<J<0,5 > 200 >3 B4 BL -
0<J<0,5 > 200 <3 Bl + M B4 +M M
J>0,5 51— 200 0—6 cC+M C+M M
J>0,5 201 — 350 0—6 B+ M C+M M
J>0,5 > 350 0—6 BO + M B4O+M M

Mpumevanns

1. B rpadax 4 — 6 npuHaTL cheayowme ob6o3HaveHus cnocobos 06paboTkn BoAbI:

NPOTMBOKOPPO3NOHHDIA: B, — BakyyMHasa aeaapauusi, C — cUaMKaTHbIN;

NPOTUBOHAKUNHLIA: M — MarHUTHLIN.

3Hak «—» 0bo3HavaeT, 4To 06paboTka 8oakl He Tpebyercs.

2. 3HaveHre uHaekca HacbiwleHus kap6oHaTtoM kanbuus J onpegensercs 8 cootsetcTeun co CHuM 2.04.02-84*, a
cpeaHve 3a rofi KOHLEHTPauun xaopuaos, cynsparos ¥ APYrnx pacTBOpPeHHbIX B 8oae Beulects — no FOCT 2761. Mpwn
NoACUHETE UHAEKCa HACLILLEHNA cneayeT BBOAUTL NONPABKY Ha TeMnepartypy, Npu KOTOPO onpeaenseTcs BOAOPOAHbLIA
nokasarens pH.

3. CyMmMapHyIio KOHUEHTPaUMIO XNOpUAOB U cynbdaTos cneayeT onpeaenatsb no suipaxexuio [CI7] + [SO&’].

4. Conepxanue xnopuaos [CI™] 8 ucxopHoii soae cornacto NOCT 2874 He pomxHO npeBbilwaTs 350 Mr/n, a [5042‘] —
500 mr/n.

5. Ucnonb3oBaHue ans ropayero BOKOCHa6XeHU NCXORHOM BOAL! C oKuCsREMOCTbIO 6onee 5 mr O/n, onpepeneHHon
METOAOM OKUCNEHUS! OPraHu4ecKux BELECTB NEPMAHIraHaATOM Kanua B KUCNOTHO cpeae, Kak npasuno, He [OMyCcKaeTes.
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Mpu fonylleHnn opradamu MUH3Apasa LIBETHOCTY UCXOAHOM BOAb 0 35 © OKUCNNEMOCTb BoAbl MOXET BbiTb aonyuwieHa

6onee 6 mr O/n.

6. Mpy Hann4MK B TENJIOBOM MNYHKTE Napa BMECTO BaKyyMHOW Aeaspaumu cneayeT npeaycmarpuears Aeaspaunio npy

aTMocdepHOM gasneHumn ¢ 0B6a3aTeNbHON YCTaHOBKOW OxnaauTenen neaspuposaHHoOn Boabl.

7. Ecnn B8 ncxonHOR Boae xoHueHTpaums csoboaHon yraekucnotsl [CO,] npesbiwaer 10 mr/n, To cneayer nocne

BaKyyMHOM Aeaspaunn Npou3BoanTs nNoalienaynBaHue.

8. MaruutHas o6paboTka NpUMEHSETCA NPU O6LLeN XEeCTKOCTY NCXOAHOM Boab! He Bonee 10 mMr-3ks/n n kapHoHaTHON
XECTKOCTU (WwenoyHocTun) 6onee 4 mr-ake/n. HaNPAXeHHOCTb MAarHUTHOro Nons B paboyem 3a3ope MarHMTHOrO annapara

He [onxHa npeskitwats 159 + 108 A/m.

9. MNpu copepxaHun 8 Boae xenesa [Fe2+3+] Gonee 0,3 mr/n cneayeT npeaycMaTpueate obesxeneansalmne Boab!

He3aBUCUMO OT Hannuusa Apyrux cnocobos 06paboTkn BOAbL.

10. CunukaTtHyio 06paboTky BoOL! U NoAuLeNaYMBaHUE cneayeT NpeaycmaTpuBath nytem no6asneHns B UCXOOHYIO BOAY

pacTBopa Xuakoro Harpuesoro crekna no NOCT 13078.

11. Mpu cpeaHevacoBOM pacxoae BOAb! Ha ropayee BoaocHabxeHue mexee 50 T/4 aeaspaumio BOALI NpeaycMaTpmMBaThb

HE peKkoMerayeTca.

NPUNOXEHKE 16

XAPAKTEPUCTUKN DUIILTPYIOLLEIO CNoA
U TEXHOJIOTMMECKME NMOKA3ATENIU ®OUNLTPOB

HaumeHoBaHWe "Eﬂggg::ﬂ Mokaszarenu
KpynHocTb 3epeH MM 05— 1,1
HacbinHas macca 1 M3 cyxoro matepuana T 0,6 —0,7
Hacbinnaa macca 1 m3 BRnaxHoOro marepuana » 0,55
BricoTta cnos M 1,0—1,2
AnnMTenbHOCTL B3pPLIXIEHWS MUH 15
MHTEHCUBHOCTb B3PbIXNEHUS n/(c - mM2) 4
OnTumanbHas CKOpoOCTb PUNLTPOBAHUA M/4 20
MoTepa paBneHus B ceexem GUALTPYIOWEM Croe MnNa 0,03 — 0,05
MNoTteps pasnexus B 3arpasHEHHOM CNOe nepes NPOMbIBKOW » 0,1

NPUNOXEHWUE 17

AO3A BBOAMMOIO XUAKOIro HATPUMEBOIO CTEKJIA
ANA CUIUKATHOW OBPABOTKM BOAbI

MokasaTenu ka4ecTBa MCXOAHOM BOAOMPOBOAHOM BOAbI (CpeaHue 3a roa)
KoHueHTpauus, mr/n Aosa Bsoaumoro
MHaeKe HacbIWweHus XUAKOro HaTpueBoro
KapboHaTOM Kanbums o N XNopuaos v cynedartos | cTekna B nepecyere
P J npu 60 °C coep.muegyg Kpemhuna™ | pacTBOPEHHOTO KMCnNo- (cymmapHo) Ha Si0%", Mr/n
10§ pona O, [CI"] + [SOZ"]
-0,6<J<0 o 35 Jiobasn <50 15
-1,5<J<-0,5 » 15 » <50 35
J>0 » 25 » 51— 100 25
J>0 » 15 » 101 — 200 35*

* Tlpy KOHUEHTPauuu B UCXOOHOW BOAE coeauHeHuit kpeMHua <15 mr/n (B nepecueTe Ha Siog') 0032 BBOAUMOIrO
XWUOKOro HaTPUeBOro cTekna AoNKHa OblTh yBenmyeHa no NAK, ykasaHHoOM B n. 5.20 HacTosAwWwero csona npasui.
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METOAUKA PACHETA NrPA®UKOB PEFYJIMPOBAHNA NOAAYU TEMNOTHI
HA OTOMJIEHUE Y NMOTPEBUTEJIEN

A. PACHET TPAG®UKOB NOAANW TENNOThI roe Q, — OTHOCWUTENbHbIV TENNOBOH NOTOK Ha OTO-
B CUCTEMbI OTOMIEHUSI B SABUCMMOCTH nnexme:
OT NOroAaHbIX YCNIOBUMR !

g, — TennoBsoil NoTOK Ha oTonnexwe npu Te-
Kyliei TemnepaType HapyXHOro Bo3ayxa

t, BT;
Oomax — PACHYETHBIN TENNOBOI NOTOK Ha oTonne-
HMe NPy pac4eTHON TemnepaType Hapyx-
HOro BO3Ayxa 41 NPOeKTUPOBaAHUA OTO-

Ona NpoMbIWAEHHLIX U OBWECTBEHHbIX 30aHNIA,
npu pacyeTe TENNOMNOTEPb KOTOPLIX HE YYUTLIBAIOT-
cs HBbITOBbIE TENNOBLIASNEHNUSA, U3MEHEHUE NOAAYU
TENnoTbl Ha OTOnNneHue onpepenserTca no Gopmy-
ne (puc. 1, nunus 1)

é _ O -ty nnexsus f,, BT,
o Tt-t (1) ;— pacyeTHas Temnepartypa BHYTPEHHero
Qomax 1 lo !
BO3ayXa B OTAnNUBaeMmbiX 30aHUSAX.
%
a9
48 4

as

24 74
J

as / /
92 /
/

a7 4

™ 20 +15 <10 +5 0 -5 -10 -15 -20 -25

Puc. 1. Fpaduku OTHOCUTENLHOTO M3MEHEHUA TENJIOBOro NOTOKa Ha oTon/ieHue O, B 3aBUCMMOCTU OT HAPYXHOH
TeMnepaTypbi {, ANA pa3HOro Tuna notpeburtenedi u cnoco6os asToperynupoBanmst

1 — nns NPOMBIWANEHLIX M OBLLECTBEHHBLIX 3aaHWI; 2 — A5 XWUNLIX 3AaHUI NPV peryanposalnm 6e3 Koppekunn 1o oTKNOHe-
HVIO BHYTPEHHEN TemnepaTypbl OT 3aAaHHOM; 3 — ANA XUAbIX 3AAHWIA NPU PErynupoBaHumM C KOPPeKLUWen no &,
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Ana Xuneix 3paHuii Npu pacyete M3MEHeHus
TENNOBOro NOTOKa Ha OTONMEHWe B COOTBETCTBUU
co CHul 2.04.05-91* yuuTbisaloTCA ObITOBLIE TEN-
nosubiaeneHua B xeaprtupax, KoTopsie B OTAv4ne ot
TEeNNonoTEPL 4Yepe3 OrpaxaeHus He 3aBUCAT oT
BeNMYMHb f,. [O3TOMY C ee nosbilleHueM AoNs
ObITOBbLIX TENNOBblAENEHN B TennoBom GanaHce
XWNOro 3A4aHUA BO3pacTaeT, 3a CYET 4ero MOXHO
COKpPaTUTh NoOJAYY TENAOTH Ha OTOMNIEHWUE NO CpaB-
HEHWIO ¢ onpeaeneHuem ero no ¢opmyne (1). Tor-
0a OTHOCUTESIbHbLIM TeNnNOBOW NOTOK Ha OTONMEeHue
XWUNbIX 30aHUIA, OPUEHTUPYACE Ha KBapTUpbl C yr-
NOBbIMW KOMHaTaMu BEpXHero araxa, rae nons
ObLITOBLIX TENNOBbLIAGAEHUI OT TenNnonoTeps camaa
HU3Kaf, onpeaenseTcs No dopmyne

- t —(—25) OonT_y Y —-(—25)
= 14 £ Q42 ,
% [HOI f—1o } h— 1, -1, (2

roe (P17 — onTumansHaa Temnepartypa Bo3ayxa B
oTannnBaeMbiX NOMeLWEeHNnAX, NnpuHnuma-
emas € y4eToM NMpuHATOro cnocoba pe-
rynMpoBaHus;

0,14 — pona 6bITOBbIX TENNOBbIZENEHUA B
KBapTUpax C YrnoBoit KOMHaTOMN OT Ten-
nonoTepb Ans ycnoewui f, = —25 °C.

Mpu perynupoBaHuM CUCTEM OTONAEHUS NOA-

AepxaHueM rpaduka nogayun TennoTbl B 3aBUCU-

MOCTHW OT £, 6€3 KoppeKkuun No TemnepaTtype BHyT-

pPeHHero Bo3ayxa, Koraa CKOpoCTb BeTpa Npu pac-

yete TENAONOTEPb NPUMHUMAETCH PaBHOW pacuer-

HOW, YTO COOTBETCTBYET NPUMEPHO NOCTOAHHOMY

06beMy UHPUNLTPYIOWErOCH HAPYXHOro BO3nyXa B

TeyeHue BCEro OTONUTENLHOrO Nepuoaa, " npu-

HumaeTtcs pasHoi 20,5 °C npwm 1, COOTBETCTBYIO-

wieii napameTpam A, NOCTENEHHO CHMXasacb go 19 °C

C MOHWXEHWEM f, 0 1, = I, (puc. 1, nuHua 2).

Mpu perynuposaHun CUCTEM OTOMNMEHUA C aB-

TOMaTM4ecKon koppekumnein rpaduka nopaum Ten-

NOTbl NPU OTKJNIOHEHWUWU BHYTPEHHEN Temneparypbl

OT 337aHHON, KOrga CKOPOCTL BeTpa Npu pacuerte

TennonoTepb NPUHUMAETCA PaABHOI HYAIO, YTO CO-

OTBETCTBYET COKpaWEHNI0 06HLEMOB UHPUNLTPYIO-

Werocs HapyXHOro Bo3gyxa, HO He MeHee CaHu-

TapHO# HOPMbI NpuToKa, t°T NPUHUMAETCR pPaBHON

21,5 °C. MNpadunk n3ameHeHUs OTHOCUTENLHOTO Ten-

NOBOro NOTOKa Ha oTonneHue 6yaeT NpeacTaBNATL

cobot NPAMYIO NIMHUIO, Nepecekalowylo ocb ab-

CUMCC B TOI Xe TOoYKe, HTO U NPU PEeryaMpoBaHuu

6e3 KoppeKkuuw no ¢, a Npu 1, = f, OTHOCHTENbHbIN

Tennoson NOToK GyaeT pasHuim 0,9 Q... (puc. 1,

nvHua 3).

6. PACHET rPAOUKOB TEMNEPATYP
TENNOHOCUTENA Y NOTPEBUTENS,
NOAAEPXXUBAEMbBIX NMPU ABTOMATU3ALLUK
CUCTEM OTONNIEHUA

Mpwn aBTOMaTU3aLMM CUCTEM OTOMNIEHUS 3aAaH-
HbIli rpaduK noaaym TennoThl o6ecneynsaerTca ny-
TEM NoANEepPXaHUa PerynaTopom COOTBETCTBYIOWErO
rpaduka remnepatyp TennoHoOcUTENs.

MoryT npumeHsTbCs cnegylowme cnocobbl Noa-

CII 41-101-95
lMpogomxenune npun. 18

Aepxanua rpadvka Temnepartyp TenaoHocuTens,
LMPKYIMPYIOLLEro B CUCTEME OTOMJIeHNs:

1) noagepxanue rpaguka remneparyp Tenno-
HocuTeNs B nopalouem Tpybonposoae — t,;;

2) nopaepxaHue rpaduka TemnepaTyp Tenno-
HocuTens B o6paTHOM TpyGonposoae — T,;

3) nogoepxaHue rpacduka pasHOCTH Temnepa-
Typ TennoHocuTens B oboux Tpybonposogax —
At =15~ 1Ty

Mepseit cnoco6, Hanbonee pacnpPoCTPaHeHHbI
3a py6exoMm, NPUBOAUT K 3aBbILIEHUIO NOAAYM Ten-
NOTbI B TENLIA NEpuop, OTONUTENLHOIO Ce30Ha NPu-
MepHO Ha 4 % ropoBoro TennonoTpebieHna Ha oTo-
nneHue BCNeacTsve HeoBXOANMOCTU CRPAMAEHUA
KpPUBOSIMHEHOro rpaduka TemnepaTtyp BOAbl B NO-
aawuwem Tpybonposoae.

Bropoit cnoco6 pekomeHayeTcs NpUMEHSTs Npu
aBToMaTM3aunn CUCTEM, B KOTOPbIX BO3MOXHO U3-
MEHEeHWe PacxoAa UMPKYINPYIOLWEro TennoHocuTe-
ns (Hanpyumep, NPy NOAKMNIOYEHUN CUCTEMbI OTOMe-
HWUS K TENNOBbIM CETAM 4Yepe3 3/1eBaTop C perynu-
pyeMbIM CEYEHUEM COMNa, C KOPPEKTUPYIOLUMM Ha-
COCOM, YCTaHOB/EHHLIM Ha NepeMbiuke Mexay no-
Aalowmm n obpaTHeiM TpyBonposogamu). KoHTpons
Temnepatypel B 06paTtHoOM TpyGonposoge rapa-
TUPYET HOPMasbHbIA NPOrpPeB MOCNEAHUX NO XOAYy
BOObl B CTOSIKE OTOMMUTENbHLIX NPUBOPOB.

TpeTnii cnocob Hanbonee acpPeKTUBEH, TaK Kak
NpY HEM NOBLILLIAETCH TOYHOCTbL PErynMpoBaHus, ns-
3a TOro, 4to rpadvk pasHOCTU TemnepaTyp — fin-
HeltHbl, B OTANYME OT KPUBONUHEMHbIX rpacdukos
TemnepaTtyp BOAbI B nogaiowemM n o6patHoM Tpy-
GonpoBogax cucTem otonneHuns. Ho OH MOXeT Npu-
MEHSITLECA TONLKO B CUCTEMAX OTOMNEHUs, B KOTO-
PbiX NOAAEpPXUBAETCA NMOCTOAHHbLIA PacXom, LMPKY-
JIPYIOLWLEro TENNOHoCUTENs (HanpuMep, Npu He3a-
BUCMMOM NpUCOEaUHEHUN 4Yepe3 BOSONOAOrpeBa-
Tefb NN C KOPPEKTUPYIOLMMU HACOCaMK, YCTAHOB-
NEHHbIMK Ha nopaloLLeM unu o6paTHOM TpyGonpo-
BOAax cuctemsl otonneHus). Npu n3eecTtHom pac-
XOA€e BOAbl, UMPKYNUPYIOLERn B cucteme, aToT cro-
co6 perynuposaHusa SIBNSeTca Hanbonee TO4YHLIM,
TaK Kak ewe ycTpaHseT owmnbku 8 nogade Tennorbl
npu HanuuMu 3anaca B NOBEPXHOCTU Harpesa OTO-
nMTenbHbLIX NPMBOPOoB (Npu Apyrux cnocobax pery-
NUpoBaHusa noaaepxaHue pacuyeTHoOro rpaduka
npueeaeT K nepepacxoay TernoTel U U3-3a He3Ha-
HUA HAKTUHECKOro 3HAYEHUA MoKasaTtens creneHun
m 8 ¢popmyne koapduumeHTa Tennonepenaumn oTo-
nuTensHOro npubopa).

Ha puc. 2 n 3 npeacrasneHbl rpaduku nameHe-
HUA OTHOCUTENbLHOW TemnepaTypbl BOAbI B NOAAIO-

¥ - o -
wem | —2———1 un o6patHom |—=—-—| Tpy6o-
Tot = ¥ -

NPOBOAAX CUCTEM OTONNEHUSI C NOCTORAHHON UVPKY-
nauve Boab! (TeMnepaTypHOro KpUTepUs CUCTEMbI
oTONNEHUN) B 3aBUCUMOCTN OT OTHOCUTENBHOIO Ten-
NoBOro NOToKa Ha otonnexue @), ONPEAENneHHOro
no pasaeny A HaCTORWEro NPUNIOXKEHUs!, U C YHETOM
BO3MOXHbIX 3Ha4YEHWIN NokasaTens creneHn m B Gop-
Myne koadduumeHTa Tennonepenain oToNUTENbHO-
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Puc. 2. Mpadvkm nameHeHUA TeMNEepaTyPHOro KpUTepusi CUCTEMbI OTOMJICHKA NO TeMnepartype BoAbI B NOAAI0-

To1 -

wem Tpy6onposoge Tor -1,

— ANA pa3nndHbIX 3HAYEHMIA NOKa3aTens CTeNneHwM m  NPU NOCTOAHHON LUMPKYNK-
4

uuu rennoHocnTenn 8 cucreme

ro npn6opa (3gecob ¥ aanee ¢ UHAEKCOM «T» — 3Ha-
YeHus Temneparyp Npu Tekyliei Temnepartype Ha-
PYXHOro BO3ayxa).

3TN PUCYHKU UNNIOCTPUPYIOT 3HAYUTENbHOE
BIMSIHME HA CTeNEeHb KPUBOMMHENHOCTH rpadukos
Temnepatyp BOAbl (aKTU4YECKOFO 3Ha4YeHUs Koad-
duLmeHTa m, KOTOPbIA 3aBUCUT OT TMNA OTONUTENb-
HbIX NpMBopos n cnocoba npoknaaku croska. Tak,
Hanpumep, B CUCTeMax OTONNEHUsI C 3aMOHONNYEH-
HbIMKM CTOSIKAMK U KOHBeKTOpamiu «lporpeccr cne-

72

ayer npuHumate m = 0,15, a B cucremax otonne-
HUSA C KOHBeKTOpaMu «KoMepopT» U OTKPLITO NPO-
NOXeHHbIMKN ctoskamu m = 0,32. B cucremax ¢ uy-
ryHHbIMWU paguatopamu m = 0,25,

Ucnonb3ya a3ty rpacdukn, HaxooaT UCKOMYIO
TemnepaTtypy BoAbl B MoAaOWEeM wunnm o6paTHOM
Tpybonposoae Npu pasnuyHbIX TeMnepaTypax Ha-
pyxHoro sosayxa: ans tpebyemoit f, Haxoaar no
dopmynam (1) u (2) nnn us rpadpuka puc.1 oTHo-
cuTenbHLIN PacXOA TennoTol Ha otonneHne @, a
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Puc. 3. N'padukn nameHeHns TeMnepaTypHOro KpMTEpUa CUCTEMbl OTOMNJIGHUA NO TeMnepaType BoAs: B o6paTt-
] -
HOM Tpy6GonpoBopae —tz——t_ npyv NOCTOSHHOI UVPKYASILMK BOALI B CUCTEME
i

no Hemy — 13 rpaukos puc. 2 nnu 3 oTHOCUTENb-
HYI0 TeMneparypy 80Abl. 3aTeMm Mo HuXenepeuuc-
NeHHbIM GOpMynaM — MCKOMYIO TEMNEepaTypy Boab!:

T T;l_tlpm ont
to1 = |~ (o) = ;) + 7, 3)
To1 =
T OIT
T (=1 onr
) = | |ty - ;) + 7T
3 [72"11‘ )(2 i)+ (4)

3Hauenus £ v 12T NpUHUMAIOTCA TEMU Xe, 4TO
v npu onpeaenexnun Q..

Ha puc. 4 npuseneHbi Ans ogHOTPY6HbIX cuc-
Tem orvonneHus Tpebyembie rpaduku U3MEHeHUs
OTHOCUTENLHOWN TEMNepaTypsbl BOAblI B NOAAIOWEM
(3 = 2™ /(14; = t), OBpaTHOM (1] — 2" /(1, — 1)
Tpybonposoaax n ux pasHoCcTy (1) — t3)/(1,; — 7).
o6o3Hayaemble nanee kputepuem 6, u onpegeneH-
Hbie UCXoaa u3 obBecneyeHna O0ANHAKOBOro uame-
HEHUs Tenj00TAaYN NEPBbLIX U NOCNEAHMX MO XO4y
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Puc. 4. Npadmkun M3MeHeHUs OTHOCHTENLHBIX TEMINEPATYP TENIOHOCUTENS B OQHOTPYGHLIX CUCTEMAaX OTONNEeHNs
NpY KONIMYECTBEHHO-KA4eCTBEHHOM peryampoBalumn

BOAb! B CTOSKKE OTONUTENbHbIX NPUBOPOB. Mpu 3TOM B
cucTemMax OTONSIeHUS Pacxod LMPKYMpYowero Ten-
NIOHOCUTENSt JONMKEH U3MEHATLCA (KONUYECTBEHHO-
Ka4eCTBEHHOEe perynmpoBaHue) B COOTBETCTBUM C rpa-
dukamu, npuseaeHHLIMK Ha puc. 5. Mpadmku nocTpo-
€Hbl M0 Cneayrowmum Gopmynam ans pasnnyHblx m:

6= éo l+m; (5)

m

Go - 1+m
=0 ) 6
Gomax © ( )

74

roe G,, Gypax — PACX0OA LUMPKYNMPYIOLLEro Tenno-
HOCUTENA COOTBETCTBEHHO Npwu
Tekylen HapyXHOI TemnepaTtype
W pacHeTHOM ONA npoekTUpoBa-
HUA OTONMEHMS.

Mpu perynuposaHvuv nogayun TENNOTLl B CUCTE-
Max OTOMMEHUA UEHTPanbHbiX TEMJIOBbLIX NYHKTOB
(LLTM) TemnepartypHbie rpadukn onpeaensiorcs nNo
TEM Xe 3aBMCUMOCTAM, Kak U Ans CUCTem oTonne-
HWS OTAeNnbHbIX 3paHWUA, NOACTABNAR MHOE 3HaYe-
HWe pac4eTHoi Temnepatypsl. Hanpumep, ana UTMN
C He3aBUCUMbIM NPUCOEAUHEHUEM KBapTanbHbIX
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Puc. 5. Fpaduku nsmeHeHUs OTHOCUTENLHOTO PacXoAa BOAbl B OAHOTPYBHOM cucTeMe oTonseHust Npyu Konm-
YeCcTBEHHO-Ka4eCTBEHHOM perynmpoBaHum

ceten otonnexus 1, =120 °C, a gna LITN ¢ 3aBu-
CUMBIM npucoeauHeHnem — 1, =150 °C.

Ecnu BeHTUNAUMOHHan Harpyska notpebutenen,
noaxnioyeHHbix K LITA, He npesbilnaeT 15 % otonu-
TenbHol, 6onee ontumaneHbiM B LITIT ocraetca
perynuposaHue No pasHOCTU Temnepatyp BoAbt B
nopawwwemM u o6paTHoM TpyGonpoBoaax (npy pas-
MELUEeHUN KOPPEKTUPYIOLLUX HACOCOB Ha NEPEMbIY-
Ke yCTaHaBAWBaIOT AONONHUTENbHLIN perynaTop ans
crabunusaumm pacxoga BOAbl B KBapTasbHbLIX Ce-
Tax). Mpu atom, cobniopas NPUHLMN OrpaHUYeHus
MaKCUManbLHOrO pacxoga CeTeBoi BoAbl Ha BBOAE
TEenNoBOro NyHKTa, ANs KOMNeHcauMm Heporpesa
30aHUIA B YaCbl NPOXOXAEHUA MaKCUMaNbHOro BO-
nopasbopa rpacduk Temnepartyp, 3a4aBaemblii pe-
rynaTopy, nossiwaetcs Ha 3 °C npoTue otonuTenb-
Horo. Toraa B 4acel MaKCUManLHOro Boaopasbopa
rpaduk Bce paBHO He BypeT BbigepXvBaTLCH, HO
3a CHET NPEBbIWEHNS ero B 0CTanbHbIe Yachl B Le-
JIOM 3a CYTKU 34aHue Nony4nuT HOpMY pacxoga Ten-
notel. MpumepHbie rpaduku perynuposaHuns noga-
YU TENNOTLI AN YCIOBUIA PACHETHOR HAPYXKHON TEM-
nepatypbl MuHYC 25 °C npusegeHst Ha puc. 6.

Mpu perynnposaHun nogaym TennoTsl Ha oTon-
nedue B LTI, korna noCTOAHCTBO pacxoga Tenso-
HocuTens He o6ecnevnBaeTcs (OTCYTCTBYET KOppPeK-
TUPYIOWMIA HACOC UK NPU YCTAHOBKE KOPPEKTUPY-
IOLIEr0 HACOCA HAa NepeMblYKe OTCYTCTBYET perynsi-

TOop cTabunusaauumn pacxoga BOAbLI) U CUCTEMBI OTO-
NNeHns NoacoeaAnHeHb! K KBapTanbHbiM CEeTAM 4e-
pe3 anesBaropHble y3nbl, Cneayer NnopgepXxusartb
rpadvk Temnepatyp Boabl B 06paTHOM Tpybonpo-
sofe. lNpn atom 3HaueHne napametpa (1 — P/
(1, — t) cnepyer onpeaensTb UCXOAR U3 COOTBET-
CTBUS U3MEHEHUA TeNnoOoTAAYU B NOCNEHQHUX NO
XOA[y BOAbI CTOAKaX OTONUTENbHbIX NPUbopos, T.e.
HA OCHOBE 3aBUCUMOCTEN, NpUBEAEHHbIX Ha puc. 3,
n dopmynsl (4).

Ecnu BeHTUNSUMOHHAA Harpyska notpeéureneit,
noakniodeHHoix K UTM, npesbiwsaer 15 % otornu-
TenbHOM (T.e. co3naeTcs HecTabunbHOCTb M3MeHe-
HUS TemnepaTypbl 06paTHOW BOABI, NOCTYNalowWen
B8 UTM, n n3-3aa manoii nHepumoHHoctTu kanopude-
POB HEe AONYCKAETCsi CHUXEHUE TemnepaTtypbl Ten-
fIoHOCUTENH, NOCTYNAIOWEro K HUM), noaaqy Ten-
NOTbl B KBapTasbHble CETU CneayeT perynvposarb
noaaepxaHueMm TemnepaTtypHoro rpaduka B nopa-
owem Tpybonposoge 6€3 NOBLILIEHWA ero us-3a
orpaHmyexus pacxona ceresoit Bogpl. MocneanHee
BbIMONHAETCA B 3TOM CNy4ae UCxoas n3 makcumanb-
HOroO 4acoBOro pacxoga TennoTbl Ha ropsayee BO-
DocHabXxeHue n nytem BO3AEHCTBUA Ha KnarnaH, na-
MEHSIOWMIA pacxon, TenOHOCUTENa Ha BOAOMNOAO-
rpeeaTenb ropayero BOAOCHaOXeHus, a He oTonne-
HUS, YTO MeeT MEeCTO NPU MEeHbLUE BeHTUA[UN-
OHHOW Harpys3ke.
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Puc. 6. Npadukm nameHeHus pasHOCTM TeMNEpPaTypbl BOALI B NOAAIOUIEM U O6paTHOM TPyGONpoBOgaxX CUCTEMbl
oTonseHns At B 3aBUCUMOCTH OT 7,

1—3 — A= 150...70 °C COOTBETCTBEHHO HaBETPEHHAs OPUEHTaUMA Hacana 3aHKA, 3aBETPEHHAN 1 C OrPAHNYEHNEM MaKCUMaUb-
HOro pacxofa sogpl; 4—6 — At = 120...70 °C 1o xe; 7 — Af = 105...70 °C — saBeTpeHHas opueHTaums; 8 — Ar = 95...70 °C — 10 xe
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YCNOBHbIE OBO3HAYEHUA

— MaKCUManbHbIA TENNOBOA NOTOK Ha

oTronnexue npu £, Bt.

— TennoBOI NOTOK HA OTOMNJIEHUE B TOY-

Ke nsnoma rpaduvka Temnepartypsb
8OAbI NPU TeMnepaType HapPyXHOro
so3ayxa t., Br.

— MaKCuManbHbI TENNOBOW NOTOK Ha

BEHTUASUWIO NPW 7, WK Npu 1, BT,

— MakKCuManbHbIN TENNOBOW MNOTOK Ha

ropsdee BoAoCHabxeHue B CYTKM Ha-
nbonblwero soponoTpedbneHus 3a
nNepuoga CO CpeaHeCcYTOUHOW Temrie-
paTypoli HapyxHoro Bo3ayxa 8 °C un
MeHee (otonutencHeli nepuoa), Br.

— CpeaHUit TennoBOW NOTOK Ha ropsyee

BOAOCHabXeHue B cpeaHne CyTku 3a
HEeAeNio B OTONUTESbLHLIA Nepuoa.

— pac4yeTHan Tennosaa NpPpon3BoAnTeNb-

HOCTb BOAonoporpesartenss cucrem
OTONNEHUA 1 BEHTUNSUUK (NPpY 00LLIMX
TEeNNoOBLIX ceTax), BT.

- pac4eTHana Tennosas NPon3BoauUTeNb-

HOCTb BOAONOAOrpesarensa ansg cuc-
Tem ropsyero soaocHabxeHus, BT.

— TennoBsie NoTepu TpyGonposoaamm ot

LITM 1 B cucremax ropsyerc sopocHat-
XEHUA 30aHUIA 1 COOPYXEeHWUA, BT.

— MakCuMasbHbIf Pacxod BoAbl, UMPKY-

NUpYIOLLEN B CUCTEME OTOMNEHMNS NPU
Ios KF/4.

— COOTBETCTBEHHO MakCUManbHbIA U

cpegHuil 3a oTonuTenbHbih nepuog,
pacxoapl BOAbI B CUCTEME ropsvero
BOOOCHaGXeRns, Kr/4.

— pacHeTHbI pacxom, BoObl U3 Tenno-

BOW CETU Ha TEMNJIOBOW MYHKT, Kr/4.

— MaKCHMarbHbIi pacxon 8oAb! U3 Ten-

JIOBOM CET¥ Ha BEHTUNALMIO, KI/4.

— pac4yeTHbI pacxon CeTeBoi (rpeto-

Lieli) Boabl COOTBETCTBEHHO Ha ropsa-
Yyee BOOOCHaAGXEeHWE U OTOneHue,
Kr/4.

— pacyeTHbIN pacxod ceTeBow (rpeto-

uiei) Boabl Yyepes BoAOMNOAOrpeBa-
Tenb, Kr/u.

— MaKCUManbHbIA pacyeTHbIN CekyHa-

Hbli pacxopn, BOAbI Ha ropsyee BOAO-
cHabxeHue, n/c.

F — NoBepxHOCTb Harpesa BOAONOAOrpe-

-~

~

BaTens, M2

, — PacyeTHas TemnepaTtypa HapyXHOro

BO3AyXa ANA NPOEKTUPOBaHUA OTO-
rnnenua, °C.

— Temneparypa HapyXHOro Bo3ayxa B To4-

Ke nznoma rpaduka temnepartyp, °C.

Ty —

. —

tIp —

Aty —

Atg; Aty —

ol

Tl—

CII 41-101-95

pacyeTHaa Temnepartypa HapyXHOro
BO3AYyXa ANA NPOEKTUPOBAHUS BEHTN-
nauum No napametpy A, °C.

TeMnepatypa xonogHou (Boaonpo-
BOAHOI) BOALI B OTOMWUTENLHLIA ne-
pvoa (Npu OTCYTCTBUM AAHHLIX NPU-
Humaerca 5 °C).

Temneparypa BoAbl, MOCTynaiouien B
CuUcTemy ropsyero BoAOCHabXeHus
noTpeduTteneilt Ha BLIXOAE U3 BOAO-
noaorpesarens npyu OAHOCTYNEeH4a-
TOW CXeMe BKNI0YEeHUs Bogonoaorpe-
Bartenen nam nocne |l ctynexuu sopo-
rioporpesarens Npu AByXCTyneH4aTomn
cxeme, °C.

cpenHas Temnepartypa rpeiowen
BOAbLI MEXAY TeMneparypoi Ha Bxo-
ne 1P v Ha Bbixope £, P n3 sopono-
porpesarens, °C.

TO Xe, HarpesaemMoin BOAbI MexXay
TeMnepaTypoit Ha exoae £.X 1 Ha Bbl-

xoae 1, w3 sogonoaorpesarens, °C.

TeMnepartypa HaCLILEHHOr o napa, °C.

TemnepaTtypa Harpesaemoi BOAbl
nocne | ctynenu Boagonogorpesare-
N9 NPU ABYXCTYNEHYaTON Cxeme npu-
cCOoeAnHEeHUs BOAONOAOrpeBaBaTe-
nen, °C,

TEMNEPaTYPHbI HaNop uau pacuer-
Has Pas3HOCTbL Temnepartyp Mexay
rpeowen u Harpesaemoi cpeaow
(cpepHenorapudmuueckas), °C.

COOTBETCTBEHHO Honbluas U MeHbLLas
pPa3HOCTU TemnepaTyp Mexay rpeto-
Lien n Harpesaemoit BoOON Ha BXoAe
WNn Ha BbIXOAe W3 BoAONOAOrpesa-
Tensa, °C.

cpepHas pacyeTHas TemnepaTypa
BHYTPEHHEro Bo3gyxa otanamBaemMblix
3naHunin, °C.

TeMnepaTtypa ceTesoi (rpeiowei)
BOAbl B nogaiouem Tpybonposoae
TENSIOBOW CETU NpU PacHeTHOR TEM-
nepaType HapyxHoro sosayxa f3, °C.

TO Xe, B nogawouiem TpybonpoBoge
cucTeMbl otonneHus, °C.

TO Xe, B obpaTtHoMm Tpybonposoae
TENSOBOW CETU M nocne CucTeMsl
otonneHua 3panuin, °C.

TO Xe, B 06paTHOM Tpy6ONpoBoAe Ten-
NOBOW CETU NPV HE3ABUCUMOM NPUCO-
eOQVHEHUn cuctem otonneHus, °C.
Temnepatypa ceTeBo# (rpeiowen)
BOAblI B noaatouwem Tpybonposoae
TENNOBOW CETU B TOYKE M3noma rpa-
dunka temnepaTtypsl Bogbl, °C.
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T, — TO Xe, B obpaTtHom Tpy6onposoae
TensoBoOW ceTn U nocne CUCTEM OTO-
nnexms sgaxuii, °C.

T3 — TO Xe, ocne s0AONOZOrpesarTens ro-
payero sogocHaGxeHust, NOAKNIOYEH-
HOrO K TeN/I0OBO CETW NO OAHOCTYMEH-
4avToil cxeme, PEKOMEHOYETCH NPUHU-
matb 73" = 30 °C.
p — NNOTHOCTb BOAbI NpU CpepHen Tem-
neparype f, Kr/MS, OpPUEHTUPOBOM-
HO NPUHUMAETCH paBHOM 1000 kr/m3,
k — koadpduumnent Tennonepesaum, BT/
/(M2 . °C).
a; — Ko3dPULMEHT TEeNooTAa K OT rpelo-
Lel Boap! K CTeHKe TpyBku, Br/(M2 - °C).
a, — TO Xe, OT CTeHKN TpybKu K Harpesae-
Mot Boge, Bt/(M2 - ©C).
0y, — KO3hPULMEHT TENN0OTAAYN OT KOH-
DEHCUPYIOWErOCs napa K ropuM3oH-
TanbHOW cTeHke Tpy6ku, BT/(M2 - °C).
— TEennonpoBOAHOCTL CTEHKW TPYBKM,
BTt/ (M- °C), npuHumaeTca paBHOW:
ana ctanu 58 Bt/(M- °C), ana natyHu
105 B1/(™m: °C).

Myax — TO Xe, cnos Hakunu, Bt/(m - °C), npu-
HWMaeTcsa pasHoi 2,3 Bt/ (m - °C).

W,_ — CKOpOCTb BOApbl B TPyGKax, mM/C.

WMTP — CKOPOCTb BOAbl B MEXTPYOHOM Npo-
cTpaHcTBe, M/C,
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~- Nnowanb CeYeHns BCex TPyBoK B Of-
HOM X0y BojOnoaorpesarens, M2,

— nnowaak cevyeHns MeXTpy6GHoro npo-
CTpaHCTBa CEKUMOHHOrO BOAONOLO-
rpeeatens, m2,

— TONWMHA CTEHKU TpyboK, M.

— TONWMHA CNOR HAKUNW, M, NPUHUMA-
€TCA Ha OCHOBaHWW IKCNAyaTaLNOH-
HbIX AAHHbIX 4N KOHKPETHOro painoHa
C YY4ETOM Ka4yecTsa BOAObI, Npu OTCYT-
CTBUM JAHHBIX AONYCKAETCA NMPUHKU-
maTb pasHoW 0,0005 m.

— BHYTPEHHWIA AuaMeTp Kopnyca BoAO-
noporpesarens,m.

— BHYTPEHHWUIA guameTp Tpy6ok, M.
— HapyXHblii auameTp TPy6GOoK, M.

— 9KBMBAsIGHTHbIN AuameTp MexTpy6-
HOrO NPOCTPaHCTBa, M.

— K0ahduumneHT ahHeKTUBHOCTH, Ten-
noo6meHa.

— KO3 PDULUEHT, y4ynuTbiBaOWNN 3a-
rpA3HeHne NOBepxHOCTU TPy6 npu
onpepeneHun koappuumueHTa Tenno-
nepenay B BOAONOAOTPEBATENAX.

— KO3 PUUMEHT, YUNTHIBAIOLLUA HAKN-
neo6pasosaHue Ha TpyOkax Boa0No0-
porpesareneii Nnpu onpegeneHnu rno-
Tepb AaBNeHus B BOAONOAOrpesaTe-
nax.
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