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«MeToMKa  ONPEACNICHUY KOJIMYECTB TEILUIOBOH PHEPIHH W TCILIOHOCHTEN B
BOJASHbLIX CHCTCMAX KOMMYHAIbHOTO TennocHabxeHus» (Metoauka) paspabotana B pa3BUTHE
yTBepXKIACHHBIX 1 occTpoeM Poccun (npukaz or 11.10.99 Ne 73) «Pekomenpaumii 1o
OpraHM3alHl  y4yeTa TEIJIOBOH »HeprMd W TEIUIOHOCHTENIEH Ha NPEeUIPUATHAX. B
VUPCKACHHAX H OPraHU3AUHAX XKHIKIHO-KOMMYHAJILHOIO XO3HCTBA H O10O/KETHOH cepbin»
C UC/IbIO JATbHEHILECTO COBEPIICHCTBOBAHHS METOAHUYCCKOM 0a3bl JHEPI OpeCypeocOepeKeHHs
B XHIHIHO-KOMMYHAJIbHOM XO38HCcTBe U OIOXKETHOH cepe U  ABIACTCA NMPAKTHUYCCKHUM
nocodueM Ui TEINIOCHA0XKAKNIMX OpraHu3aliii  CHCTEMbl  XHJIMIIHO-KOMMYHAIbHOIO
XO3iCTBa M MnoTpeOnTENned (adoHeHTOB) ~ IOPUAMYECKHX JIML, TEI0HoTpeOAsomuUe
YCTAHOBKH KOTOPbIX NMPUHCOCAHHCHL! K BO/JSIHBIM TECIUJIOBBIX CCTAM CHCTEM KOMMYHAILHOI'O
TENAOCHA0XKECHUA, MPH OCYLUECTRJICHHH KOMMEPUYCCKOrO Y4eTa TEIAOBOH “HCPIHK H
TEILJIOHOCHTEJIA.

llpy  nogroroBke Meroguku ocoboe  BHHMaHHE  yACJIICHO  OOCCICUCHHIO
JOCTOBCPHOCTH ONPEACICHUS KQIUUECTB TEIUIOBOH DHEPI'HH H  TECILUIOHOCWICHS IPH
HCNOJb30BAHHUH PaCYETHOrO METOMA. KaK HauMeHee npopadotTaHioro. O0LEM HCI0JIL30BAHNS
PaC4YCTHOro MECTO4a H €ro 3HAYCHHUE JOJIXKHBI 110CJICAOBATC/IbHO YMECHBILATLCSA 110 MEPE pOCTA
OCHALUEHHOCTH HCTOYHUKOB TCILUIA (OTONMUTE/IbHBIX KOTEJIbHBIX) H CUCTCM TeILIONOTPeOJICHHS
CPCACTBAMH H3MCPCHHH M YBCIMYCHHA N0JIH KOMMEPYECKHX pacyeTOB, OCHOBAHHbIX HA
ﬂpﬂﬁopHOM H npuﬁopuo-pacqemom METOAaX.

MeTtoauka paspaboTaHa PoccuiicKMM akuMOHEpPHbIM OOLIECTBOM 3aKPLITOIO THINA
«PockoMMyHHepro» 1pH y4acTiH Poccriickoii accounaunn « KoMmyHaibHas YHEPI €THKa» H
CNEUHAIMCTOB Y NPABJICHHSA XKHJIHLHO-KOMMYHILHOTO KoMiuiekea ['ocetpos Poccun.

3aMeuanus U IPEIVKEHUS HAIIPaBIIATD 110 aApecy:

109004, r. Mocksa, yi. Bopouuosckas, 11;
Tedn. (095) 911 2390, (095) 911 3097;
¢axc (095) 911 3016,

E-mail: roskom(@cea.ru

PockoMmyH3Hepro, 2000 Hacrosmas Metojauka He MOXeT ObiTh IHOJIHOCTBHO
HJIH YaCTHYHO BOCIIPOM3BEACHA, THPAXHPOBAHA H pac-
[IPOCTPAHEHA B KayecTBE OPHUHAIBHOIO H3jlauus 0e3
pazpelieHHs POCKOMMYHHEpro.

tJ



Cojiepxanue
| 1 : TS (4] 1 17 [T
2 OOIIE HHOJOMKEHMI . o e ettt et eee e aeaee e ee et i e ereveann

3. Oupeaciicuue KOJHYECTB TEILIOBOM YHEPTHU H TEILIOHOCHTECIIS,
OTHYLICHHBIX B TCILIOBYIO CCib HCTOYHHKOM TCINIOCHAOMCHUS.......... ...

4. OuperesicHue KOJHYCCTRB TeNI0BOM YHEPIHH U TEHIIOHOCH IeJis,
NOTPeOJICHHBIX ADOHCHTAMH. 1IPH IIPHOOPHOM METOMUEC YUCTA . .veervenennnenn..

5. OnpeaeNeHUe KOJIMUCCTB TCIIOBOH YHEPIrHH M TECIIOHOCU TE)IS,
[oTpeOSCHHbIX A0OHECHTAMHU, NPH NIPHOOPHO-PACHETHOM METOME YUETA. ...

6. OnpeaciicHHE KOJHYECTB TEMJIOBON JHEPIUU H TETUIOHOCHUTENA,
HOTPeONCHHBIX aDOHEHTAMM, IPH PACUETHOM METOJIE YUYETA ....ovnvernnnn...

1. PacyeTHOE onpeaesicHHE NOTEPh TENJIOBOH HEPIHU H TCMJIOHOCHTCIIA

B CHCTEMaX TEIIOCHADOXKCHHA .......... R
[ lpHiioxeHus
1. OnpeneneHue pacueTHbIX YaCOBbIX HArpy30K OTOIUICHMHA,
NPHTOYHOH BCHTHJIALIMHY H rOpsiuelo BOAOCHA0KEHHA. ........c.o.oaL...,
. YaenabHas eMKocTb TpyOOIpoBOAOB TEILUIOBLIX CETEH H
CHCTEM TCILIONOTPCOCHHR . .. i iietii ittt iieieireeeieeaetieaannnenneaens
3. CIIMCOK JIHTEPATYPDL. ¢ ettt ttaieeanntenanennereneaaneeeearesessroesnsrennns



1. BBEJIEHUE

. «MeToauka onNpeac/iicHHd KOMUYECTB TEIMJIOBOH DHEPIHU H TCIUIOHOCHUTEIIS B
BOAAHBIX CHCTEMAX KOMMYHaJIbHOL O reiuiocHaOkeHus» (Me1oiiika) paspaborada B ueasx:

e peasiniauny nocravossieHUus llpaBurtesbecrsa Poccuiickoit Pegepauunn ot 08.07.97
No 832 «O nosbilicHHH 3(PPEKTHBHOCTH HCNOJIL30BAHUSA IHEPreTHUYECCKUX PECYPCOB U BObI
MPCANPHATHAMH, YUPEKICHUAMH M OpraHu3alusaMu OroJUKETHOH cdepbl» M «OCHOBHBIX
Hanpap/iecHHH W MEXaHH3IMa  DHEPIOPECYPCOCOEPEHEHHS B HKHIMLIHO-KOMMYHAIBHOM
xo3siictee Poccuiickoit denepalinmny,

* OCYLUECTBJIICHHS Y4Y€Ta TEIUIOBOH JHEPrUU U TEUJOHOCHIEHSA B COOIBETCTBUH C
JCHCTBYIOLLMMH [TpaBAJIAMH;

e OCYIHECTBJICHHUA KOHTPOJIS  Ka4yeCTBa TEIUIOBOH “HHEPIrHH H  TECIJIOHOCHTCIIA,
COONOACHHA PEKUMOB TEMJIOCHAOKEHHA U TCILIOHOTPEDIEHUA. a TAKKE JOKYMCHTHPOBUHHSA
HX TIOKa3aTeNeH.

2. Hacrosimas Metoanka pa3paborana B pa3BuTue «PekoMeHaliui 1o opraHysauun
y4y€Ta TEMJIOBOH IJHEPrUH M TEIUIOHOCUTEICH Ha NPCIPHATHAX, B YUPCKIACHHAX N
OpraHH3alHAX >KHIHLIHO-KOMMYHAJIbHOIO XO3SHCTBA U OIOJDKETHON cepbi» B KaYeCTBC
NMPaKTHYECKOIOo  1ocoOUs Ui KOMMYH@IbHbIX  TEIJIOCHAOXKAIOLUMX  OpraHHU3aluii.
NPOH3IBOJAALIKHX BbIpaOOTKY M OTIYCK TEILIOBON IHCPIHH W TEIUIOHOCUTENS NOTpedU1eiiam
(aboHeHTaM), a Takxke JUis aOOHEHTOB — IOPUUMYECKHX JIML, TEMJIOCHAOXKEHUE KOTOPbLIX
OCYLIECTBAAETCHA BOASHBIMU CUCTEMAMHA KOMMYHAIBHOTO TEINIOCHA0XKCHMUAI.

B Metoavke nenoiib30Banbl CICAYIOWKUC OCHOBHDBIC HOHATHA.:

*  DUIANC MCNIOCOU JCPIUU 6 CHCMCME MCRIOCHAONCCHUA (Meniosou Odiune) —
HTOI PaCHPCAC/ICHHS TEIJIOBOH JHEPIWH, OTHNYWEHHOH HCTOYHHKOM (HCTOYHHKAMH)
TEMJIOCHA0KCHHS C YYETOM NOTEPb 1IPH TPAHCIOPTHPOBAHUH M paclpeliClICHUH 10 I'PaHHLL
IKCINIYATAlHOHHO# OTBETCTBEHHOCTH H KCNOJIb30BAHHON aDOHEHTAMHU.

®  OWILHC MECNIOHOCUME . 6 CUCMCMEC MENIOCHADICCHUS (800NILIU OWidie) — HUTOT
pacipeAC)iCHUA TEIUIOHOCUTENIA (CETEBOH BOAbI), OTIYLIEHHOI'O HCTOYHHKOM (MCTOYHHKAMH)
TEIJIOCHA0XKEHHS, ¢ YYETOM IIQTEPb [P TPAHCIIOPTHPOBAHKUH 0 MPaHHULL HKCILIYAaTalHOHHOH
OTBETCTBEHHOCTH, U UCNOJIL30BAHHOI0 aDOHEHTAMH

®  pacyemnblil NePuod — yCTAHOBIECHHBIA JOTOBOPOM TEIUIOCHA0KEHHA NMPOMEXKYTOK
BPEMEHH, 3a KOTOpPbIM JOJBKHBLI ObITh ONpeneneHbl W IOJHOCIbIO OlllayeHbl aDOHEHTOM
noTpedJeHHasA TCIJIOBAA YHEPrud U U3PacX0JOBAHHLIHA TEIJIOHOCHUTEND;

* pecucmpayus — 0TOOpaxXeHHE HIMEPACMOI BEMUYHMHDI 32 ONPEACACHHbIH HHTEpBAT
BpeMEHH B LHPPOBOH GopMe WK rpapHIECKOM H300PaXKEHHUH;

® (CYCMYUK MENI0GOU IJHePSUU U MENTOHocUmeIed (MCRIOCHemyur) — CpeaCTBO
HIMEPEHHI, MPEAHA3HAYEHHOE UIA H3MCEPEHHA OTIYLICHHBLIX (MOTPeOJIEHHBIX) TEINJOBON
JHCPrUH W TEIUIOHOCHTES, MPOWICHIIUX 4Yepe3 nojaromue (noABOJALIKMC) KW 00paTHbIC
(OTBOARLLUKE) TPYOONPOBO/ibl JIEMEHTA CHCTEM TEIUIOCHAOKECHHUA WM TemionorpedieHus
(00BEKTa HIMEPEHHH): TEIUIOCUETYHKH NOAPABACASIOICS Ha OJHO-, ABYX- H MHOFOMNO TOYHbIE
B 3aBUCHMOCTH OT KOJIHUCCTBA KOMILICKTYHOLKHX HX IICPBUYHBIX Ipeodpa3zoBarelicii pacxoaa.

H Ha JIBYX-, TPEX- H MHOI'OTOYCHYHBIC — B 3aBUCMMOCTH OT KOJIHYECTBA KOMIUICKTYIOLWKX HX
NICPBHYHBIX Npeodpa3oBaTeliell TeMIIEpaTyphbi;

® CYCMHUUK menitonocume.is (copiaueu 60061, X010010U 600bl)) — WIMECPHTEJIbHbIH

MpHOOp, mnpeAHa3HaucHHbIH JUIS  WIMEPEHHs Macchl  (00beMa) TEILIOHOCHTENs  3a
OnpeacJICHHbIH POMEKYTOK BPEMCHHU;



® yyem menioeouU JHEPIUU U menioHOCUmena — ONPEACIIEHHE KOMHYECTB TEILIOBOH
JHEPrHH H TCIUIOHOCHTENA JIA pacdeTa MEXAY TEmmocHadXalouer opraHud3aumei M
aOOHCHTaAMH;

® y3en yMemd menitosou IHePIUU u menitoHocumenn (yzea ysema) — COBOKYNHOCTb
aTTECTOBAHHBLIX B YCTAHOBJIICHHOM HNOpAZKE CpPEeIACTB H CHCTEM H3MEpEHHH H ApPYIHX
YCTPOHCTB, IPEAHA3HAYEHHBIX JJIA KOMMEPHYECKOro Yyue€Ta TEIUIOBOH OJHEPrHH H
TEIUIOHOCHTENA;

®  YMEeYKa menionocumenst HOpMamueHas — Yreuka TeIJIOHOCHTEIA, pa3iMeEp KOTOpOH
HE [pPEBLILLIAET 3HAYCHMA, pernaMeHTHpoBaHHOro tpeOGosaHHeM [IpaBHn TeXHHYECKOJ
IKCIJIyaTalHH JIEKTPHUECKHX CTAaHUHHA K ceTelt Poccniickoi Penepalinn;

® nomepu  MENIOHOCUMEIR  MeXHoJIocuvecKue — TOTEPH  TEIMJIOHOCHTEIIA,
OOYCNOBJICHHLIC TEXHOJIOTHYECKHMH PEUICHHAMH M TCXHHYECKHM YPOBHEM IIPHMEHACMOIO
000pYJI0BaHHKA;

® YMEUKAd - MENIOHOCUMEIA  CEEPXHOPMUMUBHUR  YCMAHOGACHHAX —  CJIMB
TeIJNOHOCHTENNA, (DAKT, JIOKANIH3aLUHA H pa3Mep KOoToporo o¢opMieHbl COOTBETCTBYIOUIHM
aKTOM;

® Ymeukd mMeniOHOCUMENR CEEPXHOPMAMUGHUA HEYCMAROGACHHAR —  YTSYKa
TCIJIOHOCHUTEIA, pa3MEp KOTOPOH  MNPEBLILLACT 3HAUCHHA, PEriaMCHTHPOBAHHLIC
HOPMATHBHLIMH JOKYMEHTAMH, JIOKJIH3aUHA H pa3sMep KOTOpoii He 3a()MKCHPOBAHBI.

2. OBLIIHE TTOJIOXEHNA

4. Ornyuwensan Hin norpedientan tennosas 3Heprug, ['kan (I'11x), onpeaensercs no
OHO# M3 caeayowux GopMmyir:

QL3 (hi-hu) ~Jmath = ho)]10 1)
Q=[S iy~ Fmshz ~(mi-ma)hes]10 @
Q= [Fm(hy - ) + J(emy-ma)hz -hun)]10 3)
Q= [Fma(hy - ) + J(mi-ma)hi-ha)]10 @)

rJ¢ mj# mp — MaccoBblii Pacxo/l TEMJIOHOCHTEJIA B MOAAIOLIEM H 0OpaTHOM TpyOONpoBOAAX,
T/

hi, hz ¥ hy, = SJHTAIBIHA (YACABHOE TEIJIOCOACPKAHHE) TEIUIOHOCHTENS B NOAAIOMIEM H 00-
paTHOM TpyOonpoBoAax, a TaKXkKe HCXOAHOH XoNnoAHOH BOABI, NocTynalomeH Ha
HCTOYHHK TEIUIOCHA0XEeHHSA 1A NOANHTKH TenaoBoi ceTH, KKaw/Kr (xJx/xr);

N - HPOAOJKHTCIBHOCTD PACUCTHOI'O IICPHOJAQA, 4,
HIIA

Q= [éleu(lr- txa) = %Vch(lz — txn)]; (1a)

Q= [;?VIKJI- éVzKllz "%(vl"VZ)Kltxl]; (2a)



Q= [%‘,VIKt(lI - ) + ;(Vl—VE)Kl(t:‘: ~txs)]; (3a)

O= [;VZKt(ll - 11) + %(VI_VJ)KI([I“HH)L (4a)

rae Viu Va— 00beMHbBIH pacxo)l TENJIOHOCHUTENS B M0JAI0LICM M 00paTHOM TpyOoINpoBoaax,
M7
ti, 1> H tyy — TEMIOEPATypa TENJIOHOCHTEASA B MOJAAIOLIEM H 00paTHOM Tpy0oHpoBOax. a TakK-
)K€ HCXOQHOH XONOJHOU BO/Ibl, UCNOJIb3YEMOH IJIA NOJIMUTKH TEMJIOBOH CETH HA
NCTOYHHUKE TeriocHabxkenus, 'C:
K, - TennioBoii KO3 pPHUMEHT 10 MeXIYyHapoAHOH pekomenaauun MO3M R75 niwm
npyroit HTJ1, ['kan/’C M (1 /' Cm?).

5. Ilepecuer 00BbEMHOro pacxona TEMIOHOCUTEIH (MB/ 4) B  MAacCOBbI (T/4)
MPON3BOAUTCS 1O popMyJie:
m= Vpl0 7, (S)
rae V— oObeMHBIH pacxo/1 TEIMIOHOCHTEA, M/
0 — IUIOTHOCTD TEIJIOHOCHUTENS NPH €0 U3MEPEHHDbIX TEMIIEPATYPE U J1ABJICHHH, Kr/M".

6. 3HaueHHUS MIOTHOCTH U YHTAIbLIIMH BOJbI ONPEACASIOTCS HA OCHOBE HU3MEPECHUH €€
Temiieparypnl 4 aaejicHua 1pn nomolun tadnuy ['CCCJL «11noTHOCTD, 3HTANLNKHS H BA3KOCTD
Boabi». [lpu onpeacaeHHM 3HAYCHHH MJIOTHOCTH M JHTAILIHUH  TOpAYCH  BOUbI
(TETUIOHOCHTE)IA) B NoJaromeM W oOpatHOM  TpyOoOlpoBoJAaX TEIUIOBOK CE€TH  HPH
TeMneparype B avanalose otr 30 jo 150"C 3aBMCHMOCTDH 1JIOTHOCTH M DHTAIbIMH BOJAbl OT
JAABJICHUA HE YYMThIBACTCS, T.K. 3Ta 3aBUCMMOCTb HE3HAUUTE/IbHA U €10 MOXKHO MpeHeOpeub.
OxHako B cllyyae ONpEAEHCHUMS 3HAYECHHH IUJIOTHOCTH M DHTAIBNHAM XOJOJHOH BO/bI,
HCMONBL3YEMOH I NOArOTOBKH NOJUIMTOYHOH BOJIbI HA UCTOYHUKE TEIUIOCHAOXCHUS, [IPH
remiiepatype ot 0 o 30"C naBnenue Bojibl HCOOXOAUMO YUHTBIBATH B CHIIY TOTO, YTO B DTOM
AMana3oHe 3aBUCHUMOCTb  JHTAJLIMK BOJbI CYLIECTBEHHA € TOYKHW 13peHUA TpeOOBAHUM,
NPCALABNACMbIX K TOrPEIIHOCTAM H3MEPCHUH KOJIMYECCTB OTIYCKaeMOH H 1orpelisemMoit
TEIIOBOKH DJHCPrud H TEIJIOHOCHTES. B CBA3KM ¢ 3TUM HCOOXOAUMO HaA HCTOYHHUKE
TEIJIOCHA0)KEHHA, KpOMe TeMIeparypbi, (QUKCHUPOBATh TaKXe M JABJICHHUE HCXOAHOH
X0JOAHOH BO/1bl.

7. Konu4yecTBO OTNYLICHHOIO WW NOTPEOICHHOrO TEILJIOHOCUTEN, T, OlIpeacIseTCs
o gpopmy.ie: n n N
%Am = ;ITH — gmg. (6)

8. IlpuBeacHHbIE HHIXKE PEKOMEHIALHM NO ONPEASIICHHIO KONMHYECTB HOTPeONCHHBIX
TCILIOBOH 3HEPIrHHM H TEIUIOHOCHUTENA COOTBETCTBYIOT PA3MELLICHHIO Y3/I0B yUETa Ha rpaHuie
OalaHCOBOH NPHHANIEKHOCTH TellocHadxalouel opranysauuy 1 aboHeHToB. B ciyuae,
€CJIM y3€J1 y4UeTa TCIUIOBOH DHEPrHH MU TEIJIOHOCUTENA pa3MElISH He Ha rpaHuie OajiaHcoBOM
[IPUHAUIEKHOCTH, HEOOXOAUMO YYHUTbIBATb [OTEPH TCIJIOBOK SHEPIHH H TEIUIOHOCUTEIS HA
Y4acTKe TEIJIOBOM CCTH MEXY MECTOM pa3sMELLEHHs Yy3Ja ydyeTa H YKa3aHHOH rpaHuLIeH,

pasMep KOTOpbIX Ompeae/seTcs pacyeTHbiM nyteM (Pasjien 7) W yka3biBaeTcsi B JIOroBOpe
TENJIOCHADXKEHHUA.



9. Metoamnka paspaborana juig cllyyaes:

1) npubopHOro Mcrola yueta, Koria Bcst MH(popMauus i ONpeacieHUs KOJTHYCCTB
TCIJIOBOH DHEPruM U TEIUIOHOCHTENS [IPHHHMACTCS TOJILKO B PE3YJIbTATE H3MEPECHUH:,

2) NpHOOPHO-PACUYCTHOIO MCT101a  Yy4eTa, Koila 4actb  HHpopMauMu  1is
ONPECACIICHHSA KOJNUYECTB 110TpeOiICHHBIX TCIVIOBOR IHCPIHK H TCIIOHOCHTEIIN HPUHHAMACTCH
B pC3yiibTare U3MEPCHHH Ha y3JI€ y4eTd, HC U3MepsAcMdsd 4acTh — W3 1POYMX HUCTOYHMKOB
HHQPOPMALINH O 3HAYCHHUAX BEIHYHH, HCOOXOAHMBIX LIS OHPEACICHHS,

3) pacycTHOrO METoAa yuerta, Korjaa Bcs MHpopMauns Ui OliPpCUCIICHHA KOJIMYECTR
NOTPCOJICHHBIX TEIUIOBOH JHEPIrHU M TEIUIOHOCHTEIS NPHHHUMACTCH H3 COOTBETCTBYIOLLHX
HCTOYHUKOB HHPOpMaLHH 0e3 HENOCPCACTBCHHEIX H3MCPCHHIA.

3. OITPEAEJNEHHUE KOJIMYECTB TEITJIOBOU PHEPTUU U TEITUIOHOCUTEJIAL.
OTITYILEHHbIX B TEINIOBYH) CETh HMCTOYHHUKOM TEINUIOCHABXEHUS

10. OnpeneneHHe KOJIHYECTB OTHYLIUCHHBIX B TEIUIOBYK) CETh TEIUIOBOH DHEPIHUH H
TCINIOHOCHTEJIA HA HCTOYHHKE TCILIOCHAOMKCHHS JI0JDKHO HPOU3BOAHTBCA TOJILKO 11PUOOPHBIM

MCTOJAOM.

11. OTnyck TenJOBOH DHECPIUM  HCOOXOAMMO ONPEACAATb MO KAXAOMY H3 BbLIBOJIOB
TCIUIOBOH CETH OTAC/ABHO, PCAIM3YA OJHY W3 BbILICNPUBEACHHDbIX popmyn (1) — (4) uin
(1a) - (4a). B stnx ¢popmyax:

m; 1 mz(V; 1 V1) — MaccoBblii (00beMHblit) pacxo TEMNJIOHOCUTENS B 1OLAIOLLEM H 00-
paTHOM TpyOONpoBo/Iax Ha BbiBOJaX TCIJIOMCTOYHHKA, T/4 ( M /4):
hi, ho v hy (14, t2 B L) = SHTAILIIKA (TEMIlEpATYpa) TEIVIOHOCKTEJIA B M0JaioLemM, 00paTHOM
TPYOONIpPOBOAAX TEIUIOBOH CETH HA BbIBOJAAX HMCTOUHHKA TEIIO-
CHAOXEHUA H HMCXOJHOHM XONOJHOH BO/ibi, HCIIOJIB3YEMOH 15t [HO/1-
FOTOBKH MOMIIMTOYHOW BOJbI, KKaJN/Kr (KJIX/Kr), ('C);
n — NPOAOKHUTEIIbHOCTD OTRYCKa TEILIOBOH IHEPTHH H TENIOHOCHTCIS
B paCY€THOM [I€PHOJE, Y.

12. CymMapHblii OTNYCK TEMJOBOHW 7JHEPrUM HCTOYHHUKOM  TCIUIOCHAOXEHHs,
HMEIOILIKUM HECKOJIBKO BBIBOJOB TEIJIOBOM CETH, ONPEAENAECTCA CYMMHPOBAHUEM pe3yllbTaTOB
110 BCEM BbIBOJIAM TEIJOBOH CETH.

13. KoauyecTBO OTHYIIEHHOIO B TEIUIOBYIO CETh H HEBO3BPALLEHHOIO TCIJIOHOCHTES
Ha HCTOYHHKE TEIUIOCHAOXKEHMA 13a pacueTHbIW NEpHOA onpelensieTcs (10 NOKasaHUsIM
TEMJIOCYETYHKOB (BOAOCHYETYHKOB) COIJIaCHO popMyJie:

%Ammﬁ ‘nzl‘l‘h - %:mg. (63)

14. llpu onpezeneHHH OTNYWEHHbIX B TEMAOBYIO CCThb TEIJIOBOM “HEPruH H
TEMJIOHOCHTENA JONYCTHMO BMECTO Pa3HOCTH my— m> (MM V—V>) HCIoJb30BaThH
HIMEPEHHOE 3HaYeHHE Macchl (00beMa) NoANUTOYHOH BOAbI my (Mau V,), HaNpaBJ€HHOH B

TEIUIOBYIO CETb, [PY 00A3aTEILHOM COOMIOACHHH YCJIOBHA M, s m; —m> (WK V,, = V| — V)).

15. B caywae xoMmiexkTaiMk y3jla yue€ra Ha MHCTOYHHMKE TeMIOCHa0XKeHus
JABYXNOTOYHbIM TPEXTOUYCHHLIM TEIUIOCYCTYHKOM, H3MEPAIOLIMM 3HAYCHHUA BEJIHYHH m;, my,
{1, {2 H tyy H peanusylomiuM ¢gopmyiy (1), KOJHYECTBO OTHYLUEHHON TEMIOBOH SHEPruu



ONpCACIACTCA HCHOCPCACTBCHHO TCILTOCHCTUHHKOM,

16. [lpn 00opyA0BAHHH Y312 YUETA UCTOYHUKA TEILVIOCHAOKEHHS PErUCTPUPY IOLIUMH
ApUOOPaMH  pacxojia (WM BOJOCHCTUMKAMH) MW TEMUCPaTypbl  TEIJIOHOCH I,
YCTAHOBJICHHBIMK  HA  HOAAI0OLICM.  00patHoMm  TpyOomnpoBodax W Ha  HOMIHIOYHOM
TPYOOHPOBOE., KOJHUYCCTBO OTNYLHEHHOH TCIJIOBOM DHEPIHH ONpedeiseres N0 peiyiibTaraM
H3IMCPCHHIE B COOTBETCrBUY ¢ Popmyitamu (1) — (4) wan (1a) — (d4a).

4. OINPEAEJIEHUE KOJIMYECTB TEINIOBOW DHEPI'UU U
TEIVIOHOCHUTEJA, HOTPEBJIEHHBIX ABOHEHTAMM, 11PH
HPUBOPHOM MLETO/J1E YHETA

[7. [lpy oOCHaICHHH Y31a yueTa PErHCTPHPYIOUIMMH [IpUOOPUMH  pacxo/ia (HJIH
BOJAOCHCTUHKAMH ) H TEMIICPATYPbI TEMJIOHOCHTEIA ONPCHC/HCHHE KOJUYECTBE HOTPEOJCHHOH
TCNJIOBOH PHEPIUK HHPON3IBOAUTCA 110 O1HOH K3 hopMYyIl, NpUBELCcHHBIX B I11. 4 (puc.la, 10):
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3HaucHus BeJAMUYMH My, m>. a Takxe h,, h» cacayer npuHuMarb 110 pe3yiibTaram
HIMCPCHHUH Ha y3j1€ yueTa NOTpeOuTeIICH TENJIOBOH DHCPIrUM, 3HaueHHue h,, — KaK cpeiHee 3a
OTYCTHBIH NICPHO/ 3HAYCHHC TI0 pPe3yibTraTaM U3MEPCHHH HAa HCTOYHHKE Telia.

lIpH BLISBIICHHH PABCHCTBA PAacXOd0B TCHJIOHOCHTENS B MOJAIOUICM H 00paTHOM
TpyOonpososax (m;= m> = m) onpejaeiacHue noTpeOJIEHHOH Te10Boi »neprun. 1'kan (I'J1x).
MOXET NPOU3BOJAUTLCA 110 popmylie:

Q= %m(hl— ha)10 ™", (/)

s pucynros npunsmaet 0603uauenius.
1C - men.ioveass cemso

CT — cucmeva menzionompet.icnus
D - mpyoonpoeoo NOGUIOWil (ROJGOAsLLLL)
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@ - mpydonposoo oOpamietit (OMEOOAUUIL) 2Q. Zm - meniocyemyus

m; | — uzvepsemoie seludunb
&m - BOOOCYEMYUR

18. llpn ocHaweHnn yula yuera aOOHCHTA JABYXIMOTOMHBLIM  JABYXTOYCUHbIM
TEMJIOCHETYUKOM (pHC.2) ONpeAcNeHHUE KOJIHuecTBa NOTPEONCHHOH TEJIOBO JHEPrUn
OCYLUECTRIACTCA 110 popMmyne:

O = Qu M Qm (8)
riae Quwm — KOJIMYECTBO TEIUIOBOW YHEPIHH, HIMEPCHHOE TEILUIOCHYETYHKOM 3@ PaCHCTHDLIA f1e-
puod, 'kan (I [1x);
Q, — TenaoBas FHEPrud, HCYYTCHHAR TEIJIOCYETYHKOM BCJICACTBHE TOFO. YTO PAKTHYEC-
Kasd DHT&IbIIMA HCXOAHOH XOJIOAHON BOALI, HCNObL3YEMOH Ha HCTOUYHHKE TENJO-
CHAOKEHHUR UIA NOAIUTKH TEIJIOBOH CETH, TEIUIOCHETYHKOM HE ONpeaenseTcs,

I'kan (I Ix).

Puc.2

3nauenue BeanuuHbi Q,, I'kan (I /1x), onpeaenserca B 3aBUCHMOCTH OT (pOPMYJIbl,
peain3yeMOH TENJIOCYETYHKOM:

n
1) npu Q= z(mlm - mzhy) 10 = HCYUYTCHHAA TEIIOBas DHEPIruUs ONPEACACTCA 110

¢opmMmye: "
Qu= z(ml" m2)hxl110 _33 (9)

1€ M; H M3 — ONPEACNKIOTCA 110 NOKA3aHHAM TEILIOCYETHHKA, T,
hys — MPHHHMAETCA KaK CPEAHEE 3a pacUeTHLIl Neprol 3HaUYCHHE FHTAILIHH HCXO0-
HOH XOJIOHOH BO/ibl 11O pe3y/IbTATaM H3MEPCHHH HAa HCTOYHHMKE TEMJIA, KKAI/KT

(xJDK/Kr);

2) NpH BBEACHHH B TEILUIOCYETYMK C [OMOWLIO 3a4aTYMKaA (QPHKCHPOBAHHOM
TEMIIEPATYPHI (JHTANBINHKH) XOJOAHON HCXOAHOH BOJbI HaA HCTOYHHKE TEIUIOCHA0KEHHS
txs.s(Nxa ) H PEATH3ALMH TENOCHETYHKOM (GOPMYJibl

Qum= [%ml(hl"‘ hu.'i) - szZ(hZ - hxn.';)]lo - (10)

HECYUTEeHHaa TEILIOBas JHEPrus onipeaensercs 1o popMmyJie:



Q= %(m.— m>)(hys s — )10 ~°. (11)

19. Ilpy ocHamenun y3na yyera aDOHEHTa OJHONOTOYHLIM  JBYXTOYEYHbIM
TEILIOCHETYHKOM Ha OAHOM M3 TpyOONpOBOAOB H BOAOCHETHYHKOM Ha ApyroM (puc.3a, 36)
KoauuecTBO NoTpebaeHHol TenuoBo# Hepruu. ['kan (I'[{x). onpeaenserca 1o gopmyiie (8),
rae  Q,— renyioBas IHEPrus NoTPedJCHHOro TEMAIOHOCUTES, HEBO3BPALUCHHOIO B TEIJIOBYIO

CCTh.

@® t m; D t; m,
-_— - _ T
! ! | |
] [ 1 1
| | | |
l | | l
t | | |
—_— < — —_— <
@ t> my @ t; my
Puc. 3a Puc. 36

3HaucHHEe BeaHuMHbl Q, onpenensieTcs B 3aBUCHMOCTH OT MECTa YCTAHOBKHU
npeodpazoBaTeiia pacxona TeNNOHOCHTEIS U GOPMYIJIbl, peaii3yeMON TEMIOCUYETYHKOM:

n
1) npu Q= ?m.(h; ~hy)10 77 (7a), 4TO COOTBETCTBYET YCTAHOBKE NpeobpasoBare)is

pacxo/ia TeIIOHOCHTENA Ha NojaloueM Tpyoonposoae (puc.3a), —

Q= X(m — my)(hy - hy)10 ~°. (9a)

B stoit dopmyne 3Hauenns my, h; u hy onpeaensorcs TEIMWNOCYECTYHKOM, M3 — BOJO-
CYETYHKOM, a hy, NpHHHMMaeTcd KakK CpejlHEe 3HA4YE€HHEe [0 pe3y)ibTaTaM H3MEPECHU Ha
HCTOYHHKE TEIUIOCHA0XEeHus

n
2) npu Q= Zolmz(m -hy))10"° 3 (76), 4TO COOTBETCTBYECT YCTAHOBKE NpeoOpazoBaress

pacxoja TEIUIOHOCHTENA Ha oOpaTHOM TpyOonpoBoje (puc.30), —

QH: Zﬂ(m‘ — m2)(hl — hxa)lo B 3- (96)

3nech 3HaYeHHUA My, h; ¥ h; onpeaensgloTcs TENNOCUYETYHKOM, M — BOJOCYETYHKOM,
hys NpHHHMAETCHS KaK cCpeaHee 3HAYE€HHE [0 pe3yjabTaTaM H3MEpPEeHHH Ha HCTOYHHKE
TEIJIOCHAOXKEHHUA.

Ilpn BbISBIACHHH paBeHCTBA 3HAYECHHH pacxola TEIUVIOHOCHTENA B MOJAIOUIEM M
oOparHOM TpyOompoBodax (m;= m; = m) KOJIMYECTBO NMOTpeGNEHHOH TEeNnJoBOH HEPruH
ONPEACIACTCA MOKA3aHUAMHU TerocueTYnKa (Q = Qusn).

20. KonnuecTso noTpeGaeHHOro TENI0OHOCHTEIA ONIPEAESETCH 32 PacueTHBIA NEpHO/
N0 pe3yAbTaTaM H3IMEPECHUH Ha y3J€ yuera no gopmyiie (6).
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S.OHeL it it KOJHYt 1t 1 1siosor il e A TEHAOHOCH LA,
HOIPEDJILHHDBIX AbOLULL HEAMKL HIPH LIPHMBOPHO-PACYL T HOM

MLETOJIE YUYLETA

21, B encieman 1iL1iono1pedacig 00 3 HEHOCPE,IC I BCHIOL D BUIOPADOPE HA 10PAde
BOJOCHAOKCIHHE H3 1CILIOBOH CCIM. HIPH OCHALICHHH Yy 31d YUCIA  OAHHM O4HOHO10YHbIM
ARYNTOMCHHDBIM  ICIVIOCHC THHKOM. € 008 3a1C.bHOH  VCIAHOBKOR €10 TIPCoOpasoBaic.is
PACNOAA ICHIOHOCHICHE HA HOLIOLUCM 1 PYOOHIPOBOIC (PHC.4). OLHPCIC.ICHHC 1HOTPCOICHHOM
JICIIOBOH HECPIHH  OCYINeCIBIsICICa 110 JpopMmyJie (8), B KOTOPOM 3HAUYCHHC BCauunibl Q.
onpeacasncics Gopmy.ioi (7) ipu m = my.a snadciue sesimuntbl Q, — hpopmy.10it (90).

Ilpp YTOM  KOJMUYCCTBO  HOITPCOUCHHOLO  ICILIOHOCHICHN  (HCBO3BPAlLICHHOIO B
ICILIOBVIO  ceib) Am = m;  —-mo. OHPCICHACICH  H3  BOAHOLO  O@QIdHCA  CHCICMDI
[CILIOCHAOKUHHA 1O MCTO,IMKC. UPUBCICHHON B paddcie 7, a hyy  K4K CPEAHEC 3HAYCHHE 1O

Pe3y.iblaldM H3MCPCHHH 1CMIICPATY Pbl H LABICHHSA HCXO, IHOH XOJIIOAHOH BO/Ibl HA HC1OYHHKL
TCILIOCHAOKCHHA.

J l Imy
— P :‘ - ‘———|—‘_>
|
TC YQ  Im, CT
“~ ‘ <<
@
Puc. 4

22, llpy KOMILICKIAMU Y314 YUCLd PCIHCIPUPYIOLLHMH  PACXUOMCPAMH  HJIH

BOJIOCYHC TYHKaMH H4A 1o/ldaiolicM H OﬁpaTHOM prﬁonposo.uax (PHCS) OHPC/CICHHUC

IIOTPC()JIEHHOﬁ rCIuIOBON FHCPI HH B CUHCTOCMAN TCiLIONON p€6Jlt3HI’IH KdK C HCHOCDCICI BCHHBLIM

BO,;.[UP&'&GOPOM 1Hd 1OPAHCC BOJLUL‘IIHG}KCHMC. 14K M OC3 HCI O HPOH3SBOAHTCAH 110 (I)OpM)..IC (1).
(D m
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J
'
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>

A ap g s o s
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@ my
Puc. 5

3HAYCHHA M) K M ONPCCIIAIOICH HO HOKA 3aHWEM IPHOOPOB Ha y3ne yuera, a hyu h; ~
NO CPEAHHM 3d PACUCTHBIH HCPHO,L SHAYCHHIM ICMIICPATypbl TCIJIOHOCHTES B HOAAIOWEM H

Il



00paTHOM TpyOOIlpoBOJaX Ha MCTOYHHKE TEIUIOCHAOXKEHHUS C YYETOM CHHXKEHHUSA
TCMIIEPATYPbI TEILIOHOCUTENA B TPYOOIIPOBOiaX HA YHACTKE TEIJOBOH CETH OT HCTOUYHHUKA /10
paccMaTpuBaeMoro potpeouTens. llpu >ToM  pasMmepbl COOTBETCTBYIOLIETO CHHXCHUA
TEMIICPATYpPhbl TCIJIOHOCHTENA B NOJAOIIEM U 00paTHOM TpyOONIpoBOJaxX TEMJIOBOH CETH HA
3TOM YYaCTKe JO/DKHbI ObITh YKa3aHbl B JOroBope TtemocHadxeHnus. CpejHee 3HaueHue h,,
CIeAYECT NPUHAMATL 10 UHPOPMALHH 00 HU3MEPCHUAX TEMIEpaTypbl H JABJCHHA HCXOAHOI
XOJO[AHOH BOABI, MCIIOAB3YEMOH /IS MOAMMTKH TEMIOBOM CETH HAa MCTOYHHKE

TENJIOCHA0XKEHHUS.
OnpeneneHse KXoaMuecTBa HCNOAL30BAHHOIO HNOTPEDUTENIEM TEIJIOHOCHTENR 34

pacyeTHbIH [E€PHOL NPOU3BOAUTCA MO pasHULE MNOKa3aHUH YCTAHOBJCHHbIX NpHGOpOB
cornacHo gpopmye (6).

23. Illpu ocHaiieHHH y3na y4eTa TOJNBKO BOJIOCHETYHKOM HA [OAAIOLIEM
TPYOONIPOBOLE (HIIH PErHCTPUPYIOLLMM pPAaCXOJOMEpPOM) B CHCTEME TEMIOonoTpedieHHs 6e3
HEMOCPEACTBCHHOrO Bojopa3dopa Ha ropsdee BOAOCHAOXKEHHe (pHuc.0) onpeacieHue
KOJIMYECTBA TEINIOBOH 3HEPrUy NPOU3BOAUTCA 110 popmyiie (2).

B 3TOM ciyyae 3HayeHHe m| NPUHUMAETCS 10 NOKa3aHUAM YCTAHOBJIEHHOIO NpUHopa,
a 3Ha4YeHHE Am = m; — m;, ABJSAIOLIETOCS YTECYKOH TEIJIOHOCHTENIH, ONpeAcsifeTCa U3
BOJHOro Oananca cucteMpl TennocHabxenus (pazaen 7). 3HaueHus 3HTaIbLIUHM hy, ho U hy,
cneayeT NpUHUMATh B COOTBETCTBHH C YKQ3aHHAMH 11.22.

@ m,
s

< <<

@
Puc. 6

6. OIIPEAEJIEHHME KOJIMYECTB TEITJIOBOU SHEPI'MU U TETUIOHOCHUTEJISL.
HOTPEBNEHHLIX ABOHEHTAMMH, TP PACHETHOM METORE YYHETA

24. llpu BpeMEHHOM OTCYTCTBHH Y MOTpeOHUTeNsd TemIoBoil 3HeprHu (aboHenTa)
NpHOOPOB yueTa, MM B TEPHOA N0 HMX YCTAHOBKH, Ul OIPEACICHHSA MOTPEOIICHHBIX
TEMJIOBOH SHEPrHH H TEMIOHOCHTEIsS IPUMEHSETCS PacYETHLIN METO yueTa.

25. Koiin4ecTBo TemnoBoi YHEPruM M TEILUIOHOCHTENS, HCIONb30BAHHBIX OTAEAbHBIM
aboHeHToM Oe3 nNpHGOpoB yyera, paccMaTpPHUBAETCs KaK COOTBETCTBYIOLUAs yacTh oOjero
KOJIH4ECTBA  TEMIOBOH JSHEPrMH H  TENJIOHOCHUTEA, TNOTpeOEHHBIX B CHCTEME
TETIOCHA0KEHUS BCeMH aboHeHTaMHu O€3 IpuOOpoB ydera.

OOuiee KOJHMYeCTBO TENNOBOH OJHEPrHH H TEIIOHOCUTENS, NOTPECNIEHHBIX 73a
pacyeTHbIH NEpHOA BceMu aboHeHTaMHu 6e3 npubOpoB yyeTa, onpeaenseTcs U3 TEMIOBOro H
BOZAHOro 0anaHCOB cUCTeMBbI TEIUIOCHAOXKEHMHA, a OTAC/AbHBIM THOTpeOHTENEM —
[MPONOPUHOHAILHO €0 pacUCTHBIM YaCOBLIM TEIUIOBOM M MacCOBOH (0O0BEMHOI) HArpyskam,
YKa3aHHbIM B JIOTOBOpe TCIUIOCHAOXEHHs, C YYETOM pa3jiMuus B XapaKTepe TEIIOBOIO
NOTpeOJIEHHUS: OTONHTENLHO-BEHTUILIMOHHAA TEIIOBas HArpy3ka MEPEMEHHA U 3aBUCMT OT
MCTCOYC/IOBHH, TEIJIOBas Harpy3ka ropsadyero BOJOCHAOMXeHHS B TEYCHHE OTOIMMTENLHOIO
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[IEPHOJIA 110CTOSHHA.

TemnoBbie NOTEPH uepe3 U3OJALUKIO TPYOONPOBOAOB HA ydacTKax TEIUIOBOH CETH,
HaxoJMlMXcs Ha OallaHCe COOTBETCTBYIOLICN0 a0OHEHTA, BKIIKOYAIOTCS B KOJHYECTBO
TENNOBOH IHEPruv. NOTpeONCHHON HTUM aODOHEHTOM, TaK KE€ KaK W MOTEPH TErNoBOM
IMEPrHU CO BCEMH BHIAAMH YTEUKH H CIIHBOM TEIJIOHOCHTEA U3 CHCTEM TEIonoTped/ieHU H
TpYOOMpOBOAOB €I'0 YUacTKa TEMIOBOH CETH.

26. Cymmaphoe terulonotpediienne Beex a0OHEHTOB 0e3 1pubopos yueta Qp BO Beex
CHCTEMAX TEMIONOTPEOJICHUA, BKIKO4YAasA BCE BHAbl TEILIOBBIX 110TEPb HA Y4acTKaxX TEIJIOBON
CETH, HAXOMALIKXCA HA OanaHce 3TUX aDOHEHTOB, ONPEACNACTCA W3 ypaBHEHHMS TEILJIOBOFO
0ajlaHCca CUCTEMbl TEIIOCHAOXKEHMS !

éQp - éQm-n — iOu — ngl - iom ’ (]2)

rae  Quyn— TENJIOBAS SHEPryf, OTNYUICHHA! HCTOMHHKOM TEIJIOCHAOMKEHHS B TEIJIOBYIO CETh

3a pacueTHbii nepuo, I kan (I'[x);

Q. — CcyMMapHO€ KOJIMHYECTBO TEIUIOBO# IHEPruH, 10TpeOdNCHHOH aDOHEHTAMH, TEILIO-
noTpeOACHHE KOTOPbIX OIPEACICHO NPHOOPHBIM H NPHOOPHO-PACHETHLIM METO-
JaMH y4Y€Ta, BKJIIo4Yass BCE BHJbl TEIUIOBbLIX NIOTEPh HA YHACTKAX TEMNOBON CCTH,
HaxoasIMXcs Ha OanaHce 3THX aDOHEHTOB, 3a pacyeTHbid nepuoa. I'kan (I'/1x);

Q,, — OTEpH TEIUIOBOH SHEPrHH TPYOONpoOBOAAMH TEMIOBOH CETH TEILIOCHAOXKatoweH
OpraHH3alMH, CBA3aHHbIC CO BCEMH BUAAMH YTCUKH H CJIMBA TCIUIOHOCHTES, | Kan
(F1x);

Q.+~ TENNOBbIE NOTEPH TPYOONPOBOAAMH TEIJIOBOH CETH TEILIOCHA0XKAIOUICH OpraHusa-
(MM Yyepe3 TenmaoBylo nionauuto, I'kan (I J1x).

27. Horepn Tennosoit 3neprun Q,; B popmyne (12) cknaabiBaloTcs H3 TEIUIOBBIX
nNoTepb, OOYCNOBNCHHBIX HOPMATHBHOH M TEXHOJIOTHYECKOH YTEUYKOH TEILJIOHOCHTENs, a
TaKXe TE€IMJIOBBIX NOTEPH BCJIEJICTBHE CBCPXHOPMAaTHBHOM YCTAHOBJIEHHOH
(3aUKCHPOBAHHOH  COOTBETCTBYIOWMMMH  AKTaMM) H  HEYCTAHOBJICHHOHW  YTE€YKH
TCIUIOHOCHTENA H3 TpyOONpOBOAOB TEIUIOBOKM CETH TENJIOCHAOXKaloWEH opraHu3alliyd 3a
PacyYeTHbIA NEPHO.

Besinuunel, coctaBasiomue popmyay (12), onpeaenarorcs:

Qo — NO YKa3aHUAM pasaena 3;
Q. — no ykasaHusaMm pa3aciaoB 4 M 3;
Q,r ,Qu; — N0 yKa3aHusAM paszgena 7.

28. OOLiee KONMYECTBO TCILUIOBOH YHEPruH, NPUXOUALUCHCA B TEIUIOBOM OajiaHce
CHCTEMbl TEILIOCHADXeHHA Ha Ttenjonorpebiienne abonentoB 0e3 npHOOpPOB yuera,
CK1aJbIBAETCH W3 TEILUIOBOH JDHEPruH, HCMOJIb30BAHHOH dTHMH a0OHEHTAMH Ha OTOIUIEHHE H
MPHTOUYHYKO BEHTUIIALHIO, TropsAYvYee BOLOCHAOXKEHME, a TaKXKE TEIUIOBOM DOHEPrHH,
NOTEpIHHOH HaA yyacTKaxX TEMJIOBOH CETH, Haxoasuleica Ha uX OajnaHce, T.€. TEIJOBbIX
HOTEPb YEPE3 HIONALUHIO TPYOONPOBOAOB H € YTPAYCHHBIM TEMJIOHOCHTENEM, YTO CBA3AHO CO
BCEMH BUIAMH €r0 YTCUYKH H CJIMBA: n

§0P = %QP-U-B + %Qp s %Op.m"’ ngop.yr ’

rae  Qpo-s — TEIJIOBAsE DHEPrHs, HCMOJNB30BAHHAA 3a pacdeTHbI nmepuoa aboHeHTamu Oc¢3
npubOpPOB yyeTa Ha MOKPbITHE OTOMHTE/IbHO-BEHTHIALHOHHON TEIUIOBOH Ha-
rpyskH, I'kan (I'’J1x);

" (13)
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Qp.: — TO Xe, Ha ropsiyee BojocHaO¥ enue, 'kan (I [1x):
Qp iy — NOTEPH TEMJIOBOH IHEPIUH YEPE3 HIOJALUMIO TPYOONPOBOAOB HA YYAaCTKE TCIO-
BO# CCTH, Haxoasleica Ha Haniance aboHeHTOB 0e3 npubOpoOB yueTa, 3a pacuer-
Heli nepuvon, I'kan (I 1x):
Qp,i — NOTEPH TEMJIOBOH JHEPTHH CO BCEMH BU/JAMH YTCUKH TEMJIOHOCHTEIA H3 CUCTCM
TemaonoTpedeHus aboHeH10B 0¢3 NpuOOPOB yueTa U YHaCTKOB TEIUJIOBOH CECTH
Ha X Oajlance 3a pacueTHbid nepuoa, I kan (I'1x).

29. 1ns onpedeieHUA KOJUUECTBA TEIUIOBOH PHEPIUH. HCHOJIbIOBAHHOH KaX/biM H3
paccMaTpyUBAeMbIX A0OHEHTOB HA OTOILICHHE U MNPUTOYHYH) BEHTHISLMIO, HEOOXOIMMO
peABAPHTECIILHO BbIACIUTL PACHETHBLIM NYTeM H3 OOLIEI0 KOJHYECTBA TECHJIOBOH SHEPrHH.
NpUXOJALLIEHCS B TCIUVIOBOM OdslaHCe CHCTEMbI TCIUIOCHA0KEHUS HA 3TWU aDOHEHTDbI, 4acCThb
TEHJIOBOM JHEPrUM, MCIOJIb30BAHHOH HMU HA ropsyec BOJAOCHAOXKEHHE. a TaKXKe 4acThb
TEIJIOBOH IHEPI'HH, MOTEPAHHOH HA yyacTKax TEMIOBOM CeTH, HAXOJALUMXCH HAa UX OaldHee, B
COOTBETCTBHH C BbIPAXKEHHUEM:

ﬁOD-u-r&F %HQP_' %nop.l "'“ (%nop.m'l' éQp_}q)- (13a)

KoanuecTBo TEMJIOBOR IHEPrvud, UCNO/IL30BAaHHOH aboHeHTamMu 0e3 1pHOOpoB yueTa
Ha ropsauce BOJAOCHA0KEHME, ONpENEICTCA 10 CPEAHAM YACOBbIM 3HAYEHHUSAM HX Harpy3KH
ropsiyero pogocHadbxenus (I1punoxenue 1).

Benuuunbl Qp u; M Qp vy ONpeessioTcs N0 yKa3zaHUuaM pasaena /.

30. Tennosas sHeprus, I'kan (I'JIkx), ncnonp3oBaHHas 3a pacuyeTHbIA Nepvoa Ha
OTOIUICHHE W TPHUTOYHYIO BEHTHIALMIO aboHeHTOM ©Oe3 npuOOpoB yueTa, onpeacnsercs
NPONOPUHOHANIBHO €ro pacyeTHOH YACOBOM TEMJIOBOH OTOINHTENbHO-BEHTHJIAULHOHHON

Harpy3ke no gpopmMmyie:

Zop OB — Eop O-B TTTTTmTESSSS ’ (]4)

rae  Qpo-s — CyMMapHoe Tennonorpediicaue Bcex abDoHeHTOB 0€3 TpHOOPOB yueTa Ha OTOIIE-
HHE H TIPUTOYHYIO BEHTWJISALMIO 3a pacueTHbid nepuod. I kan (I'J1x):
Qp o8 4 — pacye€THaAd YacoBas TEIJIOBAs Harpyska paccMaTpuBaeMoro aboHeHTa Ha OTollle-
HUE U IPUTOUYHYIO BEHTHIALMIO, BHECEHHAs B JIOIOBOP TeriocHaOkeHus. I kan/u
(I' Nx/u);
YQp o8 1— CYMMapHas pacueTHas 4acoBas TEIJIOBas HArpy3Ka Ha OTOIUICHHUE H MPHTOUHYIO
BEHTHALHIO BceX aOoHeHTOB 0€3 npubopoB yueta. I 'kan/y (I'[Ix/u).
MeToauueCcKHEe PEKOMEHAAUNWH 0 ONpPEAC/CHHIO pacyYETHbLIX YacOBbIX TEILIOBbIX

Harpy30K OTOIUIEHHMS, MPUTOYHOH BEHTUNALMH H TOPAYEro BOAOCHAOXKECHHUA NPUBCICHbLI B
[lpunoxenuu 1 kK HacTosuieH MeTonuke.

31. Obwmee konHuecTro TemioBoi sHepruu, ['kan (I'Jxk), norpeGneHHON OTAECIbHbIM
aboHeHTOM O€e3 1IPHOOPOB yueTa 3a pacueTHbIH Nepuo, ONpeaeIseTcs:

%Qm - %Qp”u-n.l + %nQp.l  + %Qp.um + %Qp.} r.Q - (136)

B 3T0i (opmyie 3HaUCHUSA BXOJAILMX BEJIMYMH OTHOCATCS K KaXXNOMy aboHEHTY 6e3
npudOpOB yyeTa.
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32. CyMMapHoe KOJIMHECTBO TEIUIOHOCHTENA, HEBO3BPALULCHHOIO B TEILIOBYIO CE€Thb 34
Pac4ETHBIH IIEPHO BCCMU aDOHEHTAMHU 0€3 IPHOOPOB YUETA. B CHCTEME TEILIOCHA0XKEHNS 0¢73
HENOCPEACTBCHHOIO BOA0pa3zdopa Ha ropayee BOJA0CHA0KEHHE T.€. 4aCTh CYMMaPHO# YTEUKH
TEMJIOHOCHTCIIA B CHCTEME TCTUIOCHA0XKCHHS., ONPEACIAECTCH U3 YPABHCHHS BOJAHOIO OajlaHca
CHCTEMbI TCIIOCHA0KCHHUSA:

#Amp.}l = #Ammu"" ﬁamu - iAmyl.c ) (15)

riae Amy, — OOUIEE KOJIMYECTBO OTNYLICHHOIO B TEIUIOBYIO CETh H HEBO3BPALLICHHOIO HA HC-
TOUHHK TCIUVIOHOCHUTE/IA B CHCTEME TCIIOCHA0KEHHSA (1ONIHAA yTeuKa). T,
Am,,— KOJIHYECTBO TECIUVIOHOCHTEIA, HEBO3BPALICHHOIO B TEMJIOBYIO CETh, ONPEACIICH-
HOe NpuOOpaMH yueTa a0OHCHTOB. T
Amy; ¢ — KOJIMHECTBO TEILNIOHOCHTESIN, yTPAYEHHOIO B TEILIOBOH CeTH TeruiocHadXKaloweH
OpraHu3aunK BCIEACTBHE YTECUYKH BCEX BHIAOB. T; ONPECACINETCA 110 YKA3AHHAM
pasjena /.

33. CyMMapHO€ KOJIMYECTBO TCILIOHOCHUTEIA, HEBO3BPALUCHHOIO B TCIVIOBYIO CETh 34
pacueTHblii nepuoa BceMn aboHeHTamu 0e3 NnpUOOPOB yueTa, B CHCTEME TEINOCHA0KEHHS
0¢3 HENOCPEACTBEHHOIO BOAOPa300pa CKI1aAblBACTCH:

%:Amp_w= ;nAmp_ﬂ.u + éﬁmp.yl.cu.llycl + %Amp_, + ngﬁmp‘} rCHyCrs (16)

rae Amy, , — NOTEPH TEIJIOHOCHUTEIIA BCIICACTBHE HOPMATHBHOH YTEYKH H3 CHCTEM TENAONO-
Tpebsicns aboHeHTOB Oe3 NpUOOPOB YUETa H YHACTKOB TEIJIOBOH CETH, Haxo-
JIAWMXCS Ha UX OaslaHce, 3a pacueTHbIH NEPHOA. T:

AMy vy o mer — TO KeE. BCICACTBHE HEYCTAHOBIEHHOH CBEPXHOPMATHBHOH YTEUKH. T;
Amy , — TO ¥Ke. TCXHOJIOTHYECKHE, T,

Amp yy cuyer — TO XK€, BCJICACTBHE CBEPXHOPMATHBHONH YCTRHOBJACHHOHW YTECUKH, T.
OnpesencHue ykKasaHHbIX BbillIC BCJHYMH. @ TAKKE€ HMX 3HAYCHHH JUIA KAXUOIO
aboxcHTa 0¢3 npHOOPOB yueTa NPOH3IBOJANTCA N0 YKa3aHHAM pasjena 7.

34. B cucreMe TennocHaAOXKEHMSI ¢ HEMOCPEACTBECHHBIM BOAOPa30boOpOM Ha ropauce
BOJOCHA0KEHHE KOJIMYECTBO TEIUIOHOCHTE)IA, HEBO3BPAILUECHHOrO B TECILIOBYKO CETb 13a
PacyeTHLINA NepHO] TAKMMH aDOHEHTaMH, KPOME TOI0 KOJIMYECTBA TCIJIOHOCHTENA, KOTOPOE
npeacTaBiageT COOOH yTEUKYy. BKIIOYAET KOJIHYECTBO TEIUIOHOCHTEIR, KOTOPbI oTOHpacTcs
W3 TEIVIOBOH CETH Ha ropsayee BoaocHabkeHHe (Boaopasoop):

iAmp = #Amp - 1;’,Am,,_.,, (17)

¢ Amp,; — KOJHYECTBO TEILIOHOCHTENNA, OTOMPAEMOro 3a pacueTHbIH NEPHOA HA ropauce
BOJOCHA0XKeHHE (BoAOpa3bop) BceMu adoHeHTamMun Oe3 npHOopos yuera, T.

35. KonndectBo TEINOHOCHTENA. OTOHpaeMOro Ha ropsudee BOAOCHAOXKEHHE W3
TEIVIOBOH CETH OTAC/IBHBLIM da0OHEHTOM 0¢3 npHOOpOB yuyera. T, MOXKeET ObITh OUPEACCHO
PacCYCTHBLIM  MYTEM 10 CPeJAHEH YacoBOH  HAIPy3Ke ropsuvero  BOJAOCHA0KCHHA
PaccMaTPHBACMOI'0 a0OHEHTA: 0 n

ZAmp.l | = Eml.cp..‘l ’ (18)
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() ()

A€ M, ¢p y— CPEAHAA YacoBasi Harpy3Ka ropsiyero BoJ0CHa0XeHHsS paccMaTPHBAEMOI0 a00HE-
HTa NO AOrOBOPY TeIJOCHA0XKeHUs (pacyeTHbIH BOaopa30op), 1/4.
MeToAHYEeCKHE pPEKOMEHAALMK 10 ONPEACNIEHHIO CPEJIHUX  4aCOBbIX HAIpy30kK
ropayero BojocHabxkenuna abDOHEHTOB NpUBeAcHb! B [IpunoxeHuy 1,

7. PACYETHOE OITPEJEJIEHME ITOTEPb TEIUIOBOU PHEPI'MH U
TEINIOHOCHUTEJIA B CUCTEMAX TEINIOCHABXEHHWA

Onpeaeiienne nNorepb TENJIOHOCHTE 1S

36. llotepu TemoHocUTeNs TpyOONpPOBOJAMH TEMJIOBOR CETH TENIOCHAOKAIOUIEH
OpraHM3alMH H Y4YacTKOB TEIUIOBOH ceTH abOHEHTOB. a TaKXe HX CHCTEeMAMHU
rerionoTpediieHHA, 3a  pacuyeTHbI  NEpHoJ B CHUCTEME  TEIUIOCHaADXKeHUs  Oe3
HENOCPEICTBEHHOro BoAopa3dopa Ha ropsyee BOAOCHAOXKEHWE MOTYT ObITh 1peACTaBJICHDI
hopMyJi0ii, aHaIOrH4yHOM popmyJe (16):

iAm}# éﬂm}'r.u + éAmyl.cH.Hycr + n%AH’] Tt %Am}T.CH.}CT . (163)

rae Amy, ,,— NNOTEPH TEINOHOCUTENS BCIEACTBHC HOPMATHBHOH YTEUKH, T;
AMyy ¢y uycr— NOTEPH TEMJIOHOCHTEJIA BCJIEACTBHE HEYCTAHOBJICHHOH CBEPXHOPMATHBHOH yTEU-
KH, T;
Am, — MOTEPH TEMJIOHOCHTEIIA TEXHOJIOIHUECKHE, T;

AMy; ¢y yer — NOTEPH TEIUVIOHOCHTEIA BCIEACTBUE YCTAHOBJICHHOH CBEPXHOPMATHBHOM YTCUKH,
T.

37. IloTepy TenNOHOCHUTES, T, BCJIEICTBUE HOPMATUBHOH YTEUKH M3 TEIIOBOH CCTH
TEIJIOCHA0XaloledH opraHu3auyy, a TakKkKe M3 CHUCTEM TeIonoTpeOieHHs U YYacTKOB
TennoBoil ceTH abOHEHTOB 3a pacueTHbiH TMepuoj omnpeaenasroTcs coriaacHo n.4.12.30
«llpaBUN TEXHHYECKOM OJKCIUIyaTallHH DJNEKTPHYECKUX CTAaHIUHH H ceTed POCCHHCKOH

®eaepanuu»| 2] no popmy.e:
%:Amw_n-: 0,0025Vpl0 7, (19)

rae V — eMKOCTb TpYOONpoOBOOB TEMJIOBOH CETH TEMJIOCHAOXalKo1eH OpraH13alklH, a TAKKe
TEIJIOBOH CETH H CHCTEM TeronorpebieHus aGOHEHTOB, M

P — NIOTHOCTb TEMJIOHOCHTENS (CETEBOH BOJbI), KI/M".

3HAYECHHE IUJIOTHOCTH TEILJIOHOCHUTE/A CJEAYET IIPUHHMaTb B COOTBETCTBHH CO

CpEHEH 3a pacYETHbIH MEPUON TEMIIEPATYpOH TEIJIOHOCHUTENSA B MOJAIOLIEM H 00paTHOM
TPYOONpOBOAax TEIMJIOBOH CETH (CHCTEMaX TerionoTpedieHHs ).

38. IloTepH TEIIOHOCHTENA TEXHOJIOTHYECKHE, A TAKXKE BCIEACTBHE YCTAHOBJICHHOM

CBEPXHOPDMATHBHOH YTEYKH 3a Pacu€THbIH NEPHOA ONPEACNAIOTCA MO COOTBETCTBYIOILMM
HOPMAaTHBAM, @ TAKXKE aKTaM, OPOPMIICHHLIM B CBA3H C 3THMH NOTEPAMH.
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39. Cymmapubic  HOTEPpH  ICILIOHOCHICIHNA.  CBASAHHBIC € HCYCTAHOBICHHOH
CBCPXHOPMATHBHOR YTCUKOH M3 BLILUCHICPEHHCICHHDBIX YIEMEHTOB CHCTCMbI TEILIOCHA0XKEHN
03 HEHOCPCACTBCHHOIO  BOJAOPa30opd. OHPCACHAIOTCA H3 BOAHOIO OlaHCa CHCIeMbl

FCIEIOCHAOKCH NS

n n n n n 0
;Amp CHINCI™ ;Amum -~ ;Amu - 2Am}|.u*‘ %Am}. | = zAm}. CLHACT 3 2())
e Am,y,,, — 001LUCE KOJIMUYCCTBO TCILIOHOCHTCSIS, HCBO3BPAUICHHOIO B TCIJIOBYHO CCTb B PacC-

YSTHOM HEPHOJIE, T:
Am,, — 00UICE KOJIHYECTBO H3PACX0A0BAHHOINO TEINIOHOCHTEIA, HIMEPCHHOC H YYTCH-
HOE Ha y3/iaXx yvyeTa aDOHEHTOB, T;

Am,, , — o0Llee KOJIMYECTBO TCIVIOHOCHTEIA. NOTEPAHHOIO B CBA3TH C HOPMATHBHOH yTeY-
KOH 34 OTUYCTHDIH HIEPHOA U3 TCILJIOBOH CETH TCILIOCHA0XKAIOLIEH OpPraHH3aLunH.
VYACTKOB TCIJIOBON CE€TH A0DOHCHTOB, 1€ Y3Jibl YYETA PAacCHOJIOKCHbI HE Ha I'pa-
HU1lAX 0AIAHCOBON HIPHUHAUICKHOCTH, YHACTKOB TCIIOBOH CCTH A0DOHCHT10B M UX
CHCTEM TEINOHOTPLOJICHHA. HC OCHAILCHHDBIX Y3JIAMH YYCTA, T

Amy, , — o0l1ee KOMNUECTBO TEIIOHOCHTCIA. YTEPIHHOIO € TCXHOJIONHUYCCKOH YTCUKOH H3
TCILIOBOH CCTH TEILTOCHAOXKAIOWCH OpraHu3aliMi. y4acTKoB TeIIOBOH CCTH ado-
HCHTOB, I'1€ Y3J1bl YYETA pa3sMeLiCHbl HE HA TPAHKUC OAJIAHCOBOH IIPHHALICKHO-
CTH. YYACTKOB TCILIOBO#I CCTH aDOHCHTOB M UX CHCTEM TEILIONOTPCONEHUA. HC
OCHAUICHHLIX Y31aMH yueta. (0opopMaseTcs COOTBETCTBYIOUIMMM aKTaMH);

AMy, oy vor — O0LIEE KOJIMYECTBO TEILTOHOCHTENIA, TIOTEPAHHOIO BCICACTBHE YCTAHOBJICHHON
CBEPXHOPMATHBHON YTCUKH U 0POPMIICHHOE COOTBETCTBY HOUIHMMH AKTAMM, T.

40. B cHcreMe TEIIOCHA0KEHHA € HCHOCPEACTBEHHBIM BOAOPA0O0OPOM HA 1 opsiyee
BOAOCHA0XKCHHE CYMMApHbIC [IOTEPH TCINIOHOCHTEIA 3a PacCHETHBIH IICPHOI, CBHSAHHBIC C
HCYCTAHOBJCHHOH CBEPXHOPMATHBHONH  YTCUKOH TCIUIOHOCHTEIN.,  ONPEACNsIOTes U3
YPABHECHHS BOIHOI'0 OajlaHCa CHCTEMbI TEIJIOCHA0XKEHHS:

%AI‘I‘I} I.L‘II.H}CI=%A“IHIII "%Amu “%Amp.l “%Aml "‘iamw.n "%Am} LCHACH o (203)

rae Amy, ,— 00Lee KOJHYECTBO TEILIOHOCHTCIA, HPHXOAAIUETOCS 32 pacHeTHbIH NEpHO HA BO-
Aopa3oop aboHeHTaMmi 0e3 npHOOpoB yueTa noTpedICHHLIX TEMJIOBOH JYHCPIHH H
TCILIOHOCH I'CJId. T; oupejeisetcs no gopmyne (18).

4]. Hotepu TeNNOHOCHUTENA, CBA3AHHBIC € HCYCTAHOBICHHOH CBCPXHOPMATHBHOM
YTCUKOH. 32 pacyeTHbIH MEPHOLA ONPCUACHAIOTCH A8 CACAYIOWUX WIEMEHTOB CHCTCMBbI
TEILIOCHADKEHUA:

®*  TEILIOBAas CETh TCILIOCHAOXKAIOUICH OPraHN3aLNH,

®  YYACTKH TENNOBOH CETH ADOHCHTOB, Y3Jlbl YHETA KOTOPbIX PA3MEUICHbl HC Ha
rpaHvue OalaHCOBOH NPUHAVICKHOCTH;

®  YYacTKH TEMIOBOH CETH MW CHUCTEMbl TEIUIONOTPeOJCHNA aDOHEHTOB. HE
OCHALUCHHbIX NPHOOPAMH yyECTa:

®  YYACTKM TCILIOBOH CETH M CHCTEMbl  TEILIONOTPEOJNCHNA  2DOHCHTOB,
HCIOJIL3YIOMUX  NIPUOOPHO-PACUCTHBIH METOJ YUCTAa B CBA3ZH ¢ TEM. 4YTO B OAHOM W3
TPYOOHPOBOAOB Y31a yueTa KOJAHUYECTBO TEILIOHOCHTEI HE H3MepReTcs.

42. CyMMapHbie HOTCPH TEMJIOHOCHTEIA, T, CBA3AHHBLIE € HEYCTAHOBJIEHHbLIMH
CBCPXHOPMATHBHLIMH YTCUKAMH TCIUIOHOCHTEA 33 OTYETHLIH NEPHOA, Pacnpeiaefiorcs no
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LICMCHTAM CHCICMBL  ICTLIOCHAOACHHS HPOHOPHHOHAILHO CMKOCIH KUK.I010  LICMCH A B
COOTBCTCIBHH ¢ POPMY HOM:
1 Vll n
EAITI” WIEIINGE V= o 1A|nu LHENVCT (21 )
() ZV” ()
11V, — CMKOCTb  LICMCH A CHCTCMbL TCILIOCHAOAKCHNNA (1CHIOBOH CCIH WK CHCICM 1CILIO-
HOTPeOLICHUSA a0OHCH 10B). M .

Oupeac.aende H0ICPh 1€1LI0BOIH YHEPL M, 00Y C.IOB.ICHHBIN 110 1EPHMH 1CILIOHOCH I C. 19

45. Tennosbie notepr 3a pacueitnblii nepuo,t. | kan (F JIK). cBsisannibic ¢ noiepsimu
ICIJIOHOCHICIA B TEILIOBOI  CCIH  ICILIOCHAOKAIOUICH  OPHAHM 3ALUMKH MJIK  HA Y UUC KON
ICILIOBOH CCTH. HAXOAIMXCA HA OWIAHCC A00HCH LOB, CUCIEMBI TCILIONOTPEOLICHHSA KO TOPBLIX
OCHUAUICHBI Y3JIAMH MYHCTA, HO HPHOOPHLI YUCla pasMCLUCHbl HEC HA 1palHUC DA IAHCOBOI
NPHHALICKHOCTH, @ TAKKC Ha y4yaciKaX 1CILIOBOH CCIM, HAXO/MIWHXes Ha  Owiance
ADOHCITOB, CHCTCMbI  TCILIONOITPCOJICHHA  KOTOPBLIX HC  OCHALUCHLI  HPHOOPAMH YUl la.
oupeactioics o Gopmyic:

iAQ\ | = %AO\I it ";AQ\I (+ "%AQ\I civer T iAQ“ SIRLYS ( lﬁﬁ)

r;e AQ., — NOTEPH TEILIOBOH YHEPI HH. 00) CIIOBJICHHBLIC HOPMATUBHOW Y1CHKOH 1CILIONO-
CHTEJIS B TCILIOBOR CCIH ICILIOCHADKAIOUICH OPIAHH 3AIMHY H.IW HA  VHAC TKaN
1CHA0BOH CCTH. HAXOQ,IALIMNCH HA Daiaice aDOHCHTOB, 1{C 3aMECPHIBL HOTCPH
TCILIOHOCHTEIS HE npeactasisacics BosMoxHbIM., | kan (1 J1x)-

AQ,, , — 1CILIOBLIC FIOTCPH. CBS 3AHHBIC ¢ TCXHOA0I HUCCKUMH YICUKAMHY  1CHIIOHOCH 1L -
JIg B ICILIOBOH CCTH T1CH.I0CHAOKAIOICH Opralv3ailiid HIIH Ha YYACTKAX 1CH-
JIOBOH CCIH. HANOJISIIIHNCSH HA OWIAHCC QDOHCH TOB, 1,1€ 3aMCPHITL HOICPH 1CIHI-
JOHOCHTENA HEe HIpCIctaBigeics BOSMOXKHLIM, | kair (1 Jhx).
AQ. | (v — NOTEPH TCILIOBOM HHCPI HU. CBA3alNBLIC ¢ OpOPM ICHHHBIMH aKTaMH HHO1CPAMH
[CILIOHOCHTCIS B PE3V.ibIal¢ YCIAHOBUCHHONW CBCPXHOPMATHBHOW V ICUKH B
FCH.IOBOM CCTH TEILIOCHAMKAIOUICH OPI dHH3allMK H HA yHAC TKaX 1CIJIOBOH CU-
TH GDOHCHTORB. 1,1¢ 3UMCPHIbL HOTCPH ICHLIOHOCH LIS HEC HIPEAC 1ABJISACICH BO 3-
MOXHBIM. | ka1 (1 ,0K):
AQ. | (v — HOTEPH TCILUIOBOH YHEPE N BCIC/IC TBAC HOICPb 1CILIOHOCH FCHS. CBS 3aHHbLIN
HCYCTAHOBICHHON CBCPNHOPMATUBHOK YICUKOH B 1CTUIOBOH CETH 1CILIOCHAN-
KAOHICH OPHaNM ALY H HA VYACTKAX  [CILIOBOH CCTH dOOHCHTOB, 1,1C 3UML-
PHTb  HOICPH  ICILIOHOCH TC.I O Hpe/IC1ABIsCICH BO SMOKIIbIM.
| 'kan (I.0K).

44. llotepn TenaoBoit Huepivd. [ kan (1 JLK).  oOycCloBiACHIBIC  HOICPIMH
TCIVIOHOCH 1 C19, CoC TaBistioutHe popmy iy (160). onpe.ieisitoircs (popMyJIaMu:

ZAQ” = %:Am\. L (0.75h+ 0,.25h> — hy )10 7 (22)
ZAQ\I | = zAlnl(hu | hw)]“) —F;; (23)
{) {)
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;AQ\I CHALL— };Amu ana(hvanva = ho) 10 1; (24)
i (

n

ZAO'“ CHL VG B - }:Aln\l H ||\Ll(‘)$75hl+ ('125h2 - h\B) l“ 1"' (25)
( ()

11¢ hys hor b= epe e 3a pacyceitibii HCPHO, L SHAUCHUS DHTQIBITHUA 1SHJIOHOCH 1A B 1HO,1d-
IOHICM  H O0OpATHOM  IPYOOHPOBO X TCHAI0BON CCTH H HCXOJHOH NOJIO, THOH
BO. (b 1A HCTOYHUKC 1CILIOCHAOKCe U, KK/K1 (K] K/Kn):
hoi civar = HITLIBIAA HOTEPSHIOLO ICILIOHOCH 1L, COOTBETCIBY KOLLAS C1LO FCMIICPAl Y -
PC. VKQ3AHHOH B AK€ HA N CTAHOBACHHDBIC CBCPNHOPMATHBHBIC NOICPH (CIHB)
ICIUIOHOCH IC. 8. Khdd K1 (KJ LA KD ).
hyi ) = DHILIBIHSA HOICPALUHOLO TCILIOHOCH IC.IS. COOIBCTCIBY HOLIAA C1O TEMIICPaly -

PC. YRKA3anhod B akic Ha 1e\HOA0 HHECKHT 1TOT1CPH TCIIOHOCH TCHN, KK/ K)
(kJ1A&/K1).

Oupeac.icHde TCILIOBLIN O 1CPb HEPCe: HIOIHUUIO | PY00HPOBOAOB TCILIOBOI ce1

45. Horepn 1€1L10BO JHEPIHH UCPC3 H30UMLHIO 1Py OOHIPOBOJIOB  JIOJKHBL Oblib
ONPCICICHDE UM ICILIOBOH CCIH  ICILIOCHAOARWUOUICH  OPl dHU 3dLHH, YHACIKOB 1CILIOBOH
CCIM.  HAXNOLMIIMACH  HA  OQMaHCC A0OHCHIOB M PACHOOKCHIBIX  MCXK1) [ palHIKCH
OLIINCOBOH  HPHHALICAHOCIH  ICILIOBOH  CCIH  [CINIOCHADXKAOUICH  Opl alH 3auud - I
Q00HCHTOB H HN Y 310B YUCIA, 4 TAKAC VHACTKOB 1CNHOBOM CelH, HAXOMAUIHXCH Ha Oalance
A00OHCHIOB, CHCICMbI  1CILIOHOIPCOUICHHS  KOTOPbIN  HE  OCHALUCHBI  IPHOOPAMH  yHeTd
HOLPCOICHHBIX TCILIOBOH JHCPI MU H ICILIOHOCH 1L,

46. leitosbie  HOICPH  UCPECE  H3OUAIKI - TPpYOOLIPOBOAVB  I€ILIOBOK  CCIM.
HAXOASLICHCS Ha OQIAHCC TCIIOCHAOADIOLICH OPLAHM 3ALUHA HIHM A0OHCH OB, 34 PACHUC T HBINW
HCPHO,L MOIYT Obilb OHPCACICHBL HPH  HOMOLIM  1CILIOBbIN HCHBITAHHA WIH Ba Oaic
HOPMHPYCMbIN 3HAUCHUH CPC/UIHN HACOBBLIN 1CILIOBLIN HOICPL 34 10/l OHPEACISCMbIN LIS
D 3. IHYHBIN BH, OB HPOK.KLIKH 1PVOOHPOBO.L0B.

HOopMHpYCMBIC  3HAYCHHS  ICILIOBBIN  [OICPb  IPYOOIIPOBOMAMH  [CILIOBbIN  CCICH
UICYCT HPHLTUMALD  COLIACHO  « MCTOHUCCKHUM  YKA3AHHAM 110 OHPCHCHCHUIO  1CILIORBIN
HOICPL B BOAAHBIN TelbtoBbix  corany (PJ1 34.09.255-97) [4]. s rpyOolposo,1oB.
JAHPOCKTHPOBUAHHBLIX /10 1990 1.0 cile.pel HClloub30Balb  HOPMAIUBHBIC  3HAUCHMWA,
HPUBCICHHBIC B Mctoanucekny yrasanmsn [4]. nocie 1990 1. — HOPMATHBHBIC 3HAUCHUS,
npusedaenibic B taage CHull  2.04.14-88  «lemioBas  wsousums  odopyaoBanus M
IPYOUHTPOBO, OB 5 ].

| CI10BBLIC UCHBITAHKS CJIC.LVCT HPOU3BOAHLD B COOLBCTCIBHH C YHOMAHY FLIMH BbILIC
Me o, imucckumMu yKasauusMu [ 4],

+7. Horepn 1cti0BOH HHHEpIHH  tepes H30abunio 1pyOOIPOBOJIOB 34 PACUC T HbIH
lepro. L | kar (1 Dk). onpe.essitores 1o gopmy.ic:

';::AQ..F iﬁOm o+ :é:ﬁom naasu T %AOIH LS 1 (26)

1.AC AQy 0 = CPCARHCE YACOBOC 34 PACHCHILIA HCPHO,L 3HAUCHHC TCIJIOBBIX 110 ICPb HEPE3 H30-
JIAHHIO. ONPCAC.IICMOLC CYMMAPHO VIS HOAAIOUWIECTO U 0o0parHol o Tpy001poBo-
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J0B TCIUJIOBOM CCTH HO3eMHOM NpokaalkH. | kaw/y (1 1x/4):

AQu nas.n— CPEAHEE HACOBOE 34 PACUETHBIN HEPHOL HAYCHHUE TCILIOBLIX 1OTEPb YCPEs H30-
NKURAIO. ONPEACARCMOC JUIS TOA0IETO TPYOOHPOBOAA 1CIUI0BOH CCTH HALBCM-
HOH tpoknajku. | xar/y (1 1K/4);
AQuinans o— TO KE. ;U 00PATHOIO 1pY0OHPOBOIA TCINIOBOH CCTH HANICMHOH  HPOKJKLIKH.
I xan/u (1 nx).
3nayenHna TenaoBwix norepb. I'kan (1/lx). B dopmyne (26) onpeiacnsiorcs ¢
(IOMOLLLIO 11EPECYETA HOPMHPYEMBIX 3HAUCHHH CPCAHHUX 3a 0/ YACOBLIX HOTECPb TEIIOBOH
JHEPrUH PACCMATPHUBACMbLIX TPYOOIIPOBOIOB HA CPEAHHME 3a PACHCTHLIA TICPHOJL SHAUCHIHS
TEMIICpaTypbl TEIJIOHOCHTEIA B NHOJAAIOWMX H 00patibIiX TPyOOHPOBOAAX H TeMilepatypb
OKPYXRAIOWEH cpelbl N0 POPMYJIaM:
n th:p"' L ep 2l|p Cp
;AOIH T U Olu T LU 3 e = (us uu.u(llup+ L xp tlp.l.:p); (27)
tlcpu"' ( Jepr T Zlmcpl

n llcp - Ly ep
EAQm.ua:n The Qm HR G =momEETEETEEEER = Ques.nas u(llcp "" lu.cp); 28)
llcpl — Ly cp
n { Zp T L cp
;Aom.uu.u.tF Qu; TPV T X1} Intuiiieiied e = Yus nas.of 1 dep 1u.cp)- (283)
( 2ept T tu.cp.:

r€ Quinonss— CPEAHEE 3@ FOA 3HAYCHHE HOPMHUPYEMBIX HaCOBLIX TEIJIOBbIX NOTCPbL TPYOONpo-
BOJAMH TEMJIOBOH CETH TEIMJIOCHAOKAIOWEH OPraHn3alnK MITH QDOHEHTA. Onpe-
JACJHACMOE CYMMAPHO JUIR 110AI0LICIO H 00paTHOIo TPyOONpoBOAOB NO1EM-
HO# nipoknanku, | kan/ya (I J1x/4):.

Qi ni— CPEAHEE 3a 101 3HAYCHUE HOPMHPYCMBIX YACOBbLIX TEILIOBLIX NOTEPHL NOIAIONIC-
ro Tpyoonposo1a TEIUIOBOH CETH HAA3CMHON NPOKNAAKH TCILIOCHADKAIOWCH
opraiuM3aunn mim abonenTa. I'kas/u (I'J1x/4):

Qi s 0.— TO %€, 0OparHoro Tpydonposoaa. | 'kan/q (I'Ax/4):

tiep B 1 2¢p — CPEAHHE 3a PACUYETHBIH [ICPHOJL 3HAYCHUSA TEMIIEPATYPbl TCINIOHOCHTEA B 11044a-
loleM 1 oOpaTtHOM TpyOOIPOBOAAX TEMLIOBOM cern, 'C:
Lip.cp— CPEAHEE 3a pACHETHbLIN NEepHO/l 3HAUYCHHE TeMIICpaTypbl rpylTa Ha rityOHHE 3a-
JIOKECHHS TPYOONPOBOAOB Tel10Bo# ceTh, C:
Ly ep — CPCAHEE 3a pACUCTHBIK NEPHO/L 3HAUYCHHE TEMNICPATYPbLI HAPYKHOTO Bo3yxa. C:
Licp s M L2ep,— CPEAHHE 3a FOA SHAYCHUA TEMIIEPATYPbI TEILUIOHOCHTENS B 110/IAI0LIEM W 0OPAT-
HOM TPYGONpPOBOAAX TenioBoii ceth. 'C:
lipepr — CPEAHEE 38 TOA 3HAYCHHE TEMIIEPATYPbl FPYHTA HA IJ1YOHHE 3aI0XKEHUA TPYOO-
NPOBOAOB TeNNoBOH ceTH. C:
tw epy — CPEAHEE 32 FOJL 3HAYCHHUE TEMIIEPATYPbI HAPYKHOIO Bo3ayxa. C:
Qus noas — YACJIBHBIE MOTEPH TEILUIOBOH IHEPI UK 0OOUMH TPYOONPOBOAaMH TEILUIOBOH CETH
NoA3EMHOI NPOKIIAAKK yepes nionsumto. I'kan/a "C (I'J1x/4 "C):
Quinasn — TO XK€, NMOAAIOUIMM TPYOOIIPOBOAOM TEIJIOBOH CETH HAAICMHON HPOKIAAKH,
Fian/u °C (I'Jlw/m °C):

.o - {) . .
Quiian o — TO ke, 06paTHBIM TPYGOHPOBOAOM Tenosoi cetu, 'kan/u "C (I'Jlx/u "C).

48. Jlaa pacueta TENNOBLIX NOTEPbL Yepe3 H3ONALHIO TPYOOHIPOBOAOB TCIJIOBOH CETH
TEIIOCHA0XKAIOWICH Opran3alMK 34 pacuCTHbiH NEPHON CPEAHME 3HAYCHMA TCMIICPATYpbl
TCILIOHOCHTENA B nojaiowieM H oOpardHoMmM TpyOonpoBoAax 73a 7TOT (EPHOI  CICAYET

20)



NMPUHUMATh KAK CPCAHME 3HAYCHUS TEMUCPAlypbl  TCIVIOHOCHTCIS B TPYOOIIPOBOJAX
BbIBO/IHbIX KOJUICKTOPOB HCTOUHHKA TEILIOCHADKEHHH.

49. Jlns pacuyeta nOTEPb TEIUIOBOM JHEPrHHU  4epe3 M30JUHMI0  TpyOOIpoBO/IOB
y4aCTKOB TCILIOBO#M CeTH, Haxoisumxcs Ha OajiaHce aDOHEHTOB. YKa3aHHbIC Bbitic (1.48)
JHAYCHUA TEMIICpATypbl TEIMAOHOCHTEIN ClAeAyCT [pHHUMMaTh KaK CpeAHUC 3HAYCHMS
TEMIICpaTypbl €10 B COOTBETCTBYKOUIHX TpyOOIIpOBOAaX TEIIOBOH CETH HA rpaHKHUAaxX pasjieia
e¢ 110 OalaHCOBOM NpHHAANIEXKHOCTH. B ciiyuae, ecsin perucTpaius 3HAaYeHUH TeMIepaTyphbl
TCIUIOHOCHTENS HE  [POU3BOJAHMTCA. MOXHO TMPHHUMATL DTH  3HAQUCHHA  PaBHbLIMH
COOTBETCTBYIOLUIHM 3HAUCHUSAM TeMOepaTrypbl TEIUIOHOCHTE)I Ha KOJUIEKTOpaX HCTOYHHKA

TSHJIOCHAOKeHUA.

NPUJTOXLEHNKE |

OnpeaejieHue pacHeTHbIX YaCOBbIX HAIPY30K OTONJIEHHH, IPHTOYHOH
BEHTHJ/ISILUHM H TOpsiYero BOAOCHA0KeHH .

PacuyeTHble Te1OBbI€ HATPY3KH

1. Oroinienue
1.1. PacueTHyI0 4acoOBYIO TECILIOBYIO HArpy3Ky OTOIUICHHS CJIEAyeT MpHHUMATh 110

THIIOBbIM WJIK UHAHWBH/YAJIbHBIM MPOCKTaM 31aHHH.

B ciayyae OTAHYHAA [OPHHATOIO B I[POEKTE 3HAYCHUA paCUYETHOH TeMNepaTypbl
HAPYXHOI'0 BO3AyXa Jisi NMPOCKTHPOBAHHUA OTOIUICHUS OT JACHCTBYIOILEIO HOPMATHBHOIO
3HAYEHHST HTOH BEJIMYMHBI JIJI KOHKPETHONH MECTHOCTH, HECOOXOAHMO TPOU3IBECTH MEpecHeT
[IPUBEACHHOH B IIPOEKTE pacY€THOH 4acOBOH TEIJIOBOH HArpy3kd OTamljiiBa€MoOro 3/J1aHHA 1o

dopMyiie:

Qu 1 Q. (I " TTTT TS mT e ) ( ] )

s — Ly P oHp
riae Qo p— pacueTHas yacopas TeMJioBas Harpy3ka oToIUIeHHs 3aanus, I'kan/y (I'[hk/4);

Q. p— pacueTHas 4acoBas TENJOBas HArpy3Ka OTOIUIEHHS 3MaHHA [0 TUIIOBOMY HJH HH-

JMBUAYaILHOMY nipoekTy, ['kan/u (I 1x/4);
{, — pacucTHas TEMIEpaTypa BO3AyXa B OTariMBacMOM 1qanuu, C; IPUHUMAETCS B CO-

orBercTBUH ¢ rinapoii CHull 2.04.05-91[6] 4 no tabn.l;

tupo — PacUeTHasT TEMIlEpaTypa Hapy>KHOro Bo3/[yXa JUIA NPOEKTHPOBAaHHA OTOILUICHHA B
MECTHOCTH, TJIC pacriojioxkeHo 3aanue, corilacno CHull 23-01-99 [7],“C :

Ly p.o up — PAcyeTHas TeMIeparypa HapyXxHoOro Bo3ﬂyxa‘) JU1si IPOEKTUPOBAHMSA OTOIJICHUS 10

THIOBOMY MJIM UHJIMBUIYAIbHOMY TipoekTaM, C.

Ta6nuual. Pacuernas remneparypa Bo31yXa B 0OTAIJIMBAEMbIX 3JaHHAX

HaumMeHoBaHUE 31aHUA PacyeTHas TeMneparypa Bo3ayxa B
snanu t,,"C

T

| ocTHHHUA, ODOWEXHUTHE, AAMHUHUCTPATUBHOE 31aHHE I8 — 20

HeTckui can, acnu, NONWMKNUHUKA, aMOynaTopHa. -

aucnancep, 0onbHKHLA 2()

Beicuiee, cpeaHee cneuvanbHoe yueOHoe 3aBeleHHe,

WIKONA, W KoNa-uHTEPHAT, NpeAnpHATHE —
OOLLECTBEHHOIO NMUTAHHUS, Ki1yD 16

Teatp, Marazui, NOXapHOE AENO
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B MCCTHOCTAX € pacyCTHOH [eMIICPalypoil HAPYKHOI O BO3AYXA VIS HPOCK 1 HPOBAHHS
otomneHns — 31°C n umke  3nauenue pacueTHOM 1EMNCpalypbl  BO3lyXa BHYTPH
O FAINIMBACMbIX XKHJIBIX 3MAHHE CilICAYEeT IPHHHUMALbL B COOTBC1CIBUHM ¢ 1iasoit Clull 2.08.01-
85 [8] pastbim 20°C.

1.2. llpn 0O1CY1CIrBHH NPOSKTHOH HHPOPMALMK  PACYETHYK) HACOBYIO 1CILIOBYIO
HArpy3ky OTOILICHHA  OTIACALHOIO 3JaHHA  MOXKHO  OIPCACIHTD 110 YKPYHHCHHDBIM
HOKQ3ATE/M.

Q. p= AVu(ts = Ly p)(1+K, p) 10 77, (2)
1JI€ (L = NOHPABOYHBIH KOXPPHUMCHT, YU I bIBAIOLLKH OTIIHYNE PACUCITHOH TeMIICpalypsl 11a-
PYXKHOIO BO3AYXA VIS HPOCK I MPOBAHUS OTOILICHHSA ypo B MCCIHOCIH. 1,1€ PACHOIO-
KOCHOQ PACCMATPHBACMOC RUAHNC. OT by 5o = — 30 IC. HPH KO1OPOH OUPEACICHO COOT-
BETCTRYIOLICE SHAYCHHC o. IpHlinMaerea 1o tadiu. 2;
V — 00beM 31aHHA N0 HapYy)KHOMY 00MepYy, M
o — YJCJIbHAA OTONMTE/IbHAS XapaKTCPHCTHKA 31aHus NpH t, = — 30 "C. kxan/m '4"C

(kJlx/m *u °C); npunumaetcs no taG. 3, 3a u 4:

Ky p — pacueThbiii koappuunenT unduiibrpaunn. o0ycioBiICHHON TCIUIOBBIM U BE I POBbIM
HAIOPOM, '1.€. COOTHOLWCHHC ICIVIOBLIX HOTEPb 3AAHHCM € HHPHILTPALHEH H 1CILI0-
lepeaatcii 4epe3 HapYXKHbIC OrpaXK/ICHHSA NPH reMIleparype HapyKHoI 0 BO3JLY Xa, pac-
YeTHON N8 HPOCKTHPOBAHHS OTOIJICHHA.

Taonunua?l llonpasounniii koOHrdduuMenT Q LIS XKHALIX 31AHHI

PacueTHas
HapyKHOI O - -5 -201-25 1 -30 | -35 -45 | -50 | -55
Lyp. €
I N e R e v

Tabauual. YieabHaR 0ronu ¢/ ibHAS XaPAKTEPHCTHRKA HHIIbIX 3aHHI

Y acsibHas otonHTeNbHAR Y AeabHAA OTONUIC/IbHAA
Hapyxubiii XapaKTeEPUCI HKA 4, AAPAKTEPHC THKD ;.

HapyxHbiit

CTPOHTE I bHbI# kna/M 4'C (kJlk/M ' u"'C) | cTponTensHbiit kkan/mM 4'C (xlx m 4'C)
0ObEM V. M’ NOCTpOKa NOCTPOHKA o0beM V, M’ nocTpoika
10 1958 v, | nocae 1958r. 1958 r. nocae 1958r.
1o ] 07Gh ] 0923k ] 0 [ 04067 ] 047(197)
w0 ] eer0) I oo7k@2n [ s ] 038059 1 045(188)
—aw | osesh [ enon [ e | 037055 | odiis
o 1 nSec3) ] ook ] 8o | 03sade) | 04107
o0 ] 08422 | 06RQES) | o0 | 03442 ] 040167
s | 0sx2) I ooe7c®y | 1000 | o33d3R) ] 0396y
IS IS Y5 YAV Y7 SN BT SN MK I TT
_tw L ooesie) Foees@72) [0 120 | oMo [ 03RS
e L eseoey ] 06226 | w0 § 0320 | 0370158
] odsoh ] o oseedn | s | e2a2ny  bo037¢8s)
| sw P oodraen ] oes7edw) [ 2w ] o2R?) | 037055
200 o408 F oes2a8) |0 4000 ] 027a0%y) | 03sade) |



042 (1,76} 048 (2.01) SO000)

0,260 (1.0Y9)

(),34 (1.42)

TaOjnua 3a. YjebHag oTONHTEC/IbHAS XaPAKTCPHCTHKA 31aHUH, locTpocHublx A0 1930

Y iejabHad OTONHTCAbHAA XapaKTepUC ruka 3nanus, Br/ "Cm" ( kkan/m 4"C).
O0beM 31aHHa 1O V1A PAHOHOB C PACUETHON TEMIIEPATYPOH HAPYKHOFO BO3AYAQ
HAPYKHOMY 00OMEDY, V1A NPOEKTHPOBAHUSR OTOIUIEHUA, [_‘C

M’ L, < - 30"C r - 20'C > 1, 2 - 30°C 1, >-20°C

SO0 = 2000) (.43 ((),37) (0,48 (0.41) (.52 (0,45)

2001 = 5000 (.33 (0),28) ().35 (0,30) (0,44 (0,38)

5001 = 10000 (1,28 (0.24) 0,31 (0,27) (.33 (().29)

L0000 = 13(KK) (.24 (1.21) 0,27 (0.23) (0,29 ((),25)
15001 — 25000) (),23 (0,20) 0,24 (0.21) .27 (0,23) |

> 25(()) (.22 (00.19) (),23 (0,20) (.25 (0,22)

Tadnunuad. YieabHas TEIIOBAsd XaPAKTECPHCTHKA A/IMMHHCTPATHBHbBIX, JiedeOubIX
H KYJIbTYPHO-HPOCBC TUTCAbHbIX 3/1AHHH, A€TCKHMX YUPCKICHHH

OOBbeM 31aHKHH

HanmeHoBaHue 3aaHUH Y ACNbHBIE TEMNJIOBbIC XAPAKTCPHCTHKH

JUIA OTONMNEHURA (1{,, NS BEHTHIAUKY (s,
kkai/m u'C (kJ1x%/M Li"C) KKaﬂfMILI“C(KII}K/Ml'-I“C)

2
V.M

AIMHHUCTPATHBHBIE no 5000 0,43 (1.8) 0,09 (().38)
31aHHA, KOHTOPbI ao 10000 (),38 (1.59) 0,08 (0,33)
no 15000 (0,35 (1,46) 0,07 (0,29)

oonece 15000 0,32 (1,34) 0,18 ((),75

no 5000 0,37 (1.55) (0.25 (1,05)

KiiyObt ao 10000 0.33 (1,38) (3,23 (0,96)
oonec 10000 ().2 ((),84)

no 5000 0,3 51) (0,43 (1.8)

KHHOTEATph ao 10000 0,32 (1,34) (0,39 (1,63)
oonee 10000 (1L,3(1.26 (0,38 (1.99

no 10000 0,29 (1.21) 0,41 (1,72)

no 15000 0,27 (1.13) 0.4 (1,67)

Tea1pbl no 20000 0,22 (0,92) (1,38 (1.59)

MarasuHbl

a0 30000
Oonee 30000
10 5000

1o 10000
oonee 10000

0.2 (0.84)

0,36 (1,51)

0,18 (0,75)
0,38 (1,59)

0,33 (1,38)
0,31 (1.3)

0.31 (1,3

(.08 (0.33)
(0,27 (1413

034 (142 "1 iy

oonee 5000 0,34 (1,42 0.1 (0,42

LI koJibe U BbICILKE po 5000 0,39 (1,63) (0,09 (0,38)
y4eQHblie 3aBeCHUS no 10000 0,35 (1,46) 0,08 (0,33)
oonece 10000 (0,33 (1,38 (),07 (1).29)

1o 5000 0,4 (1,67) 0,29 (1.,21)

bBOJIBHU LB 10 10000 .36 (1,51) 0.28 (1,17)
a0 15000 (0,32 (1,34) 0,26 (1,()9)

oonee 15000 0.3 (1,26) (0,25 (1,05

no 5000 0,28 (1,17) 1.0 (4,19)

10 10000 0,25 (1,05) (0,95 (3,98)

Oonee 10000 (0,23 (0,96

[ Ipaycunbie 1o 5000 ().38 (1,59) 0.8 (3,35)
no 10000 0.33 (1,38) 0,78 (3,27)
6onee 10000 1,3 0,75 (3,14

[peanpusTus



00IECTBEHHOrO NUTAHHNA, no 10000 (0,33 (1.38) (0.65 (2.72)

CTOJIOBbIE, (PADPHKH-
KYXHH

oonee 10000 0.3 (1,26) 0,6 (2,51)

Jlaboparopun no 5000 (0,37 (1,55) 1,00 (4,187)
ao 10000 0,35 (1,46) 0,95 (3.98)
oonee 10000 0,33 (1,38 0.9 (3.77

HloXapHsie Aeno 20 2000 (1,48 (2,01) .14 (0,59)
no 5000 (0,46 (1,93) (0,09 ((),38)
d6once 5000 (0,45 (1,88 (),38)

I"apaxh no 2000 0,7 (2,93)
no 3000 0.6 (2.51) -
no 5000 0,55 (2.3) 0,7 (2,93)
Oonee 5000

3Hauenwe V, M, CleAyeT OpHHHMATh [0 HHOOPMALHH THIIOBOTO  HIIM
HHAHWBHAYaJ1bHOTO MPOEKTOB 34aHUA HIH OIOPO TEXHHYECKOIR HHBCHTAPH 3aLLMH (bTH).

Ecny 3zaHMe MMeeT uyepliauHoe NepeKpbiTve. 3HayeHue V. M, onpeaeiseTcs Kak
NPOU3BECACHHE MJIOWAAN TOPU3OHTAJILHOIO CEYECHHs 3/laHusi Ha YpoBHe ero | 3raxa (Hax
IIOKOJIbHBIM 3TAa)XKOM) Ha BbLICOTY 34aHMs OT YPOBHS 4YHMCTOro mnoJjia I staxa no BepxHeH
MJIOCKOCTH  TEIUVIOM3OJALUMOHHOIO  CJIOf  UYE€PAAYHOIo  TNEPEKPLITHA. TMPH  Kpblllax,

COBMELUEHHBIX C UYepJAaYHbIMH MNEPEKPBITHAMH, — [0 CpEJAHEH OTMETKH BEpXa KPpblliH.
BeicTynaioume 3a oBEepXHOCTH CTEH APXUTEKTYPHbLIC ACTAJIM M HHUIUM B CTEHaX 34aHHA. a
TaK>X€ HEOTaNIMBAEMbIC JIOJDKMH NIPH ONPEACSIEHUH pacuY€THONH YacOBOH TEIJIOBOH HaIpy3KH
OTOIJICHHA HE YYHTHIBA-

IOTCA.

[lpy Hanuuuu B 34aHMH  OTAMLUIHBACMOro floJBaJla K MOJNYYEHHOMY 0O0beEMY
OTanjaydBaeMoro 3aaHus Heodoxoaumo godaBuTh 40 % o0bema sToro noasana. CTpoUTENbHLIA
00beM MNOO3EMHOH 4YacTH 3JaHud (NoABajl., UOKOJIbHBIA J3TaX) oMnpeacnsercs Kakx
IPOH3BCACHHE NJOWAAH TOPU3OHTANBHOIO CEYCHUS 3/aHHUs Ha ypoBHe ero | sraxka Ha
BBICOTY No/1Baj1a (LHIOKOJbHOIO 3TaXa).

[ lpumeyanns:

1) otainjIMBa€MbIM NOABAJIOM CJICAYET CYUTATL MOABAIbHOE MOMELIEHHE, B KOTOPOM,
14 oAACPXaHHUA [IPOECKTHOTO 3HAYCHUA TEMIIEPATYPh! BO3AYXd, NPEAYCMOTPEHO [1POEKTOM
H OCYyIMeCTBJEHO OTOIUICHUE NpH I[OMOLIM OTOIIMTEIbHbIX MPUOOPOB (pasnaTopoB,
KOHBEKTOPOB, PErUCTPOB H3 [JIAAKUX HJIH PCOpHCTHIX TpyO) H{HJIH) HE H30JHPOBAHHBIX
TpyOOIIPOBOAOR CUCTEMBI OTOILIICHUS HJIM TEIJIOBO# CETH;

2) npH ONpEICJCHHH PACYETHOro TEIJIoONnoTpeOAeHHs OTaljIMBaéMoOro nojsajia Mo
YKPYNHEHHbIM TNIOKa3aTe/saM, [IpHOaBiss K CTPOUTEIbLHOMY 00BbEMY HAA3EMHOH YacTH 31aHHUA
40%  CTpOHTEJLHOrO 00BbEMA NOJBAJA, CJIEAYET  HCHOJb30BaTb  OTONMTE/bHYIO
XapPaKTEPHCTHKY 31aHHUS C YYETOM CYMMAPHOTO CTPOUTEILHOIO 00BbEMA 34aHHA:

3) ecnyu OTOILICHHE NO/ABAJIa NPOEKTOM HE ObLIO NMPEAYCMOTPEHO, YIIOMSHYThIC BbiLLE
TpyOOMnpoBoAbl AO/KHBI ObITb MNOKpLITHI TennoBoil M3onsaumeit (CHull 2.04.05-91%*,
OTtonaeHue, BEHTHIALMA B KOHIMUHOHUPOBAHHE. 11.3.23%),

Pacuernbiii KoapdpuuneHt nuguibrpauun K, , onpeaensiercs no ¢popmyne:

K“-P= 107 : v [ZgL(l — —omm———————— ) + sz], (3)
273 + 1,
rae 107 — noctosaHHas HHHUALTPALHY, C/M;
g — YCKOpeHHE ¢BOOOAHOIO NajieHus, M/c”;

L — ¢cB0OOAHAs BbICOTA 3JaHHA, M; /11 KHJIBIX U OOLIECTBEHHBIX 31aHUM — BbICOTA ITAXA.
Wp— pacdeTHas s JaHHOH MECTHOCTU CKOPOCTb BETpa B OTONMTEJbHbIIA MEpHOI, M/C;
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npuHumacrea 1o CHull 23-01-99 [ 7].

BBOJHUTH B pacyeT TEIJIOBOH HArpy3KH OTOILICHUA NONPABKY HA BETCP HE TpeOyeTCs,
T.K. 7Ta BCJIMUMHA YK€ yUTeHA B popmylic (3).

Jlis  3aaHMBA.  3aKOHYCHHBLIX CTPOUICILCTBOM, PACYECTHYK) YaCOBYK) TEILIOBYIO
Harpy3Ky OTOIJIEHUS CICAYCT YBCJIIHUHMBATL HA LICPBbLIH OTOMMKTE/IbHBIA NEPUHOA:

JU19 KAMEHHBIX 31aHUH., MOCTPOECHHbIX:

« B Mae-uioHe — Ha 12 %;

« B HlONe-aBrycre — Ha 20 %;

B ccHTA0pe — Ha 25 Y;

+ B OTOINUTEABLHOM liepuoe — Ha 30 %.

1.3. YJeJIbHYIO OTOIHTEJIBHYIO XapaKTEPHCTUKY 3AaHUS (. kkan/m u'C (k/bi/m u’C),
MpH OTCYICTBHH B Tadn. 3 COOTBETCTBYIOILUECIO €r0 CTPOUTEIIBHOMY O0OBbEMY 3HAUCHHA (o,
MOXCHO ONpeIEHTb 110 hopMYIJie:

a

Go= --===-- ; (4)
n
vV
rae a =1,6 kkan/m~u"C =1,85 kJlx/M~"4"'C; n = 6 — ans 35auuii crpouTenbctsa 101958 r.;
a=1.3 kkan/M> 4'C =1,52 xx/Mm~""u"C; n= 8 — s 3/1aHK#H CTPOMTEIILCTRA MOCIIE

1958 r.

1.4. B cnyuae., eciii 4acTb XHJIOTO 3JaHHS 3aHATa OOLIECTBEHHbIM YUYPEIKIACHUEM
(KOHTOpa, Mara3udH, anTeka, NpPUHEMHbIA MYHKT NpadyeyHOM M T.J4.), pacuyeTHas 4acoBas
TEIJIOBass Harpyska OTOILUICHHA JO/KHA ObITh ONpeEjeicHa Mo MpoekTy. bciu pacdeTHas
yacoBas TEIJIOBAsi Harpy3ka B NPOEKTE YKa3aHa TOJbKO B LICJIOM 110 3JaHHIO, HIIH B Cliydae
ONPEAC/ICHHUS €€ N0 YKPYNHEHHbIM NOKa3aressM, TEIUIOBYID Harpy3Ky OTAEJbHBIX
MOMEUIEHHH MOHO ONpeAeinTh NO MAOIAAW MOBEPXHOCTH TENNOOOMEHa YCTAHOBJIEHHBIX
HarpeBaTe/IbHBIX NMPUOOPOB, HCIOJIb3Y 00LIEE YpaBHEHHE, ONUCLIBAIOLLIEE UX TETUIOOTAAYY:

Q =Kk F At, (5)
riae k — korpPuuueHT Temonepeaadn HarpeBaresibHOro npudopa. kkas/mMm4"C (xx/M™ 4" C):
F — muioaab NOBEPXHOCTH TEIUI000MEHA HArpeBaTeIbHOro npudopa, M>;

At — TeMIIEpaTYPHbIH HANIOP HArpeBaTe/IbHOIo npnﬁopa.,"C., ONpEeACISIEMbIM KaK pa3HOCTL
CpeJIHEH TeMHepaTypbl HarpeBaTe/IbHOTO NpUOOpa KOHBEKTUBHO-H3JIYHAIOWIETO JACH-

CTBUA H TEMIIEpATYPbl BO34YXd B OTAIJIMBAEMOM 3HaHUU —

ty + t-
At = --—----- — 1y, (6)
2
rjae t; ¥ tr — TeMriepatypa TEMJIOHOCUTENA Ha BXOJE U BbIXOJIE HArpeBaTEJIbHOrO NprHdopa. co-
OTBETCTBYIOLas PACYETHBIM YCIOBHUAM IS [IPOCKTHPOBAHHSA otonneHus, C.

MeTtoauka onpeneneHus pacuyeTHOH 4acoOBOW TEIJIOBOH HArpy3Kd OTOIUIEHHS [0

[MOBEPXHOCTH HarpeBaTe/ibHbIX NPpUOOPOB CUCTEM OTOIJICHHS lTpHBeaeHa B | 10].
1.5. llpu nmoaxnioyYeHUH MOJOTEHUCCYIUHTENCH K CHUCTEME OTOIUIEHHS PACHETHYIO

HACOBYIO TCIUIOBYHO HAI'DY3KY O3THX OTOIIHUTC/IbHBIX ﬂpHGOpOB MOXXHO OIIPpCAOCIIMTL KdK
TCIIJ100T-

nayy HEU30JIHPOBAHHBIX TPYO B MOMEILEHUH C pacyeTHOH TeEMIEpaTypoii Bo3ayxa tz=25"C no
METOAHUKE, NTpUBeAcHHOH B | 10].
1.6. Tlpy OTCYTCTBMM NpPOEKTHBIX J@HHBIX M OIPEACJCHHH PAcyYeTHOH 4YacoBO¥

TENJIOBOH HArpy3kh OTOILIEHHS IPOU3BOACTBEHHBIX, OOIECTBEHHBLIX H JAPYrHX HETHIIOBbIX
30aHHH (rapa)cH. MOA3EMHBIX OTAllJIMBAEMbIX NMEpexojioB, 0acCeHHOB, Mara3sMiHOB, KHOCKOB,
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AHICK W10 ) HO VKPY HHCHHBIM HOKA SR TCA8ML. Y TOUHCHNMC SHAUYCHHAH YTOH HAl Py 3KH CAC 1V
HPOH3BOAH L 1O ILIOHNKLIH HOBCPAHOCIH  1CILIOOOMCHA VCTAHOBICHHBIN  HAl PCBATC. ILHBIN

HPUOOPOB CHCTCM OTOILICHHSA B COOIBCICIBHIL C MCTO, IHKOH. HIPHBC o s | 10,

2. llpurounas seH I IsuNs

2.0 Hpd  swdadd THHOBOTO MM HILIHBH DA ILHOIO  HPOCKR OB S IAHHSA  H
COOIBCICTBHH Y CIAHOB.ICHHOT O OOOPY QOBUHHUS CHCICMDI HPHIOYHON BCHIEHAAHHI  UHPOCK T
DUCHCTHY K YUCOBY K [CHLIOBMIO HAl PY 3KV BCHTHIATHH MOAKHO HPHHSA L 1O HPOCKTY € VICTOM
PDASIHYHA 3HAYCHHHA PAcHCTHOH TeMICPAIN pbl HAPY KHOLO BOIING (LI HPOCKIHPOBAH L
BCHTHISUHH, HPHHAIOIO B HPOCKIC. UM L ICHCIBMIOIMMM  HOPMATHUBHBIM  3HAMCHHCM L 15t
MCC THOC TH. 1,1€ PACHOU0KCHO PACCMAI PHBUCMOC 3, [dHHL,

Llepecuct npons3soamiest 1O POPMN.IC. dHA 101 HYHOH PpopMy e (1):

lH - In |’ &
Qy = Quup """""" . (}a)
by — 1, HD B
1Ae Qy p— pacuc 1 Hasi 4acoBas 1CILI0BAA HAl PY3KA LIPH1OUHON BeHTHasinu, | ka.a (10K v):
Q, p — pAcUE rHAs HacOBAsH 1CILIOBAS HAL PY3KA HPHTOYNOH BCH THIISILHY 1O NPOCKTY .
| kasi/v (1, 0K/a):
Lup s — PacHuCIHAs TEMIICPATY Pa HAPYIKHOT O BO3LY xa(..)npu KO1TOPOH OLPEC,IL/ICHA 1CTHLI0BAs
HAI'PY3KA LIPHTOYHOH BEHTU.IALUHKA B 1poekie, C;
lhpa— PACHETHAN 1EMIlCpaTypa HaApYKHOTO BOLYXdA LIS ngoemnpoﬂalmu HPH 1OYHON
BCHTHJILIMK B MCCTHOCIH. 1/1€ PACHOJIOKCHO 3 1aHne. o HPUHHAMACTCS 110 VK-
wuam CHull 23-01-99 | 7].

2.2, 1lpy OTCYTCTBUM ITPOCKTOB HIIM HECOOTBCTCTBHU YCTAHOBICHHOIO 000PYII0BAHUSA
IHPOCKTY PACHCTHAA 4acoBas 1CMl0Bas HArpy3Kda HPHTOYHOH BEHTHIALHM J0JDKHA Oblib
OHPCICICHA HO XAPAKICPUCTHKAM 000PYA0BAHNA. YCTAHOBICHHOIO B JICHCTBHIC/ILHOCTH, B
COUTBCTCTBHH ¢ 00LLEH (POPMYIIOH. OHHUCBIBAKLLEH TCII00T,1auy Kalopyudephbix VCI1AHOBOK:

Q= k FAL. (6a)

i
AW

B 5TOM BLIPAXKCHUN T> K T; — COOIBCICIBCHHO PACUCTHBIC 3HAUYCHHUSA TCMIICPary bl
BO 3)LyXa HA BXOJIC H BbIXOJIE KAIOPHCPHOH yC1aHOBKH. C .

MeToanKa OHPEICICHHS  PACUYCTHOH  4acOBOH  ICILIOBOH  HAI PY3KH  HPUTOUHBIX
KWIOPHPEPHbIX YCTAHOBOK Wi3j10keHa B | 10].

JIOlIyCTUMO  OLIPCJICTIATE  PACUHETHYI)  YACOBYIO  TCILIOBYK) HAIPY3KY  HPHITOYHOM
BCHTHIISLIAA OOLICCTBCHHBIX 3HAHUI 110 VKPYHHCHHbLIM HOKA3ATCIAM COMJIACHO popmy.ic:

Qup = aVqu(ts — Ly p )10 °. (2a)

[AC (u— YACHbHAS TCIJIOBAA BCHTHIIALIMOHHAA XAPAKTCPUCTHKA 3,1aHHA, 3ABHCSIIAS OT HA3HA-

3 3 "
HEHHA H CTPOHTENLHOIO 00beMA BCHTHIIMPYCMOT0 3aaHus. Kkain/m 4 C (ik/lx/m 41" C):;
MOMXKHO HPHHUMATH 110 Taon. 4.

3. N'opavee Bogocnadxenne

3.1. Cpeansist yacoBasi TEILIOBasi HAIPY3Ka ropsayero BOAOCHAOXKCHHA LHOTPCOM reis
TCILIOBOH SHEPIruK Q, . 1'kan/u (1 0k/49). onpeienseres o popmyne:

BN(SS - [n)”r :

Q, ¢p— TTTTT TS T + Q. (7)
24
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JI0J1KHA OBITh YTBEPXKAECHAa MECTHbIM OPraHOM CaMOYINpPaBJICHUSA, ITIPH OTCYTCTBHUH YT-
BEPXKIAEHHBIX HOPM NpUHHMaeETCA 110 Tadnuue [punoxenus 3 (o6sa3arenbHoro) CHull
2.04.01-85*[9];

N — KOJIMY4ECTBO €IHHHL H3MEPEHHSA, OTHECEHHOE K CYTKaM — KOJIHYECTBO XMTEJIEH, y4a-
IMXCA B YYEOHBIX 3aBCACHMUSAX U T..;

te s — TEMIEPATYpa XOJO0AHOH BOJONPOBOAHOM BOAbl B OTOMHTEMbHBI repHo, 'C; NPH OT-
CYTCTBHH JOCTOBEPHOH HHQOPMAIIHH NPHUHUMAECTCH ty 3 = 3 'C:

Q, , — TENJIOBbIE NOTEPH B MECTHOH CHCTEME FOPAYEro BOJAOCHAOXKEHH A, B TOAAIOLIEM H LIHP-
KYJISLIHOHHOM TpyOOnpoBOJax HApPYKHOH CEeTH ropsyero BOAOCHAOXKEHMSA, a TAKXKE
3aTpaThl TEIJIOBOH JHEPruM Ha OTOIUIEHHE BaHHBbIX KOMHAT, ['kan/4 (I'J1x/4).

3.2. CpenHiol0 4YacoBYI0 TEIUJIOBYIO HArpy3Ky ropsdyero BOAOCHAOXEHHsS B

HEOTOMHTENbHbIN nepruod, I'kan (1 ax ), MOXKHO ONpEAeNUTh U3 BhIpaXXCHHUA:

tl AT t\.Jl

Qr.cp..n = Ol.cp..'j B """""" ’ (8)

b — Iy s
rae Q, ¢p.— CPEAHARA YACOBAs TEIJIOBAsA HArpy3Ka ropsayero BOAOCHA0XKCHUSA B OTONHUTE/IbHbIMA
nepuoxa, I'kan/a (I px/4);
B — KO3QPUIHEHT, YYUTHIBAIOLMI HU3MEHEHHE CPEAHEH YacOBOM HArpy3ku ropsuero
BOJIOCHA0XEHHUA B HEOTOIMTE/IbHBIH NEPHOJ 10 CPAaBHEHHUIO ¢ HArpy3Ko# B OTOIIHU-
TENIbHbII IIEPHON; IPH OTCYTCTBHH YTBEPXICHHOrO 3HA4YCHHUA, § NPHHHUMAETCH
paBHbIM 0,8 NS KWJIHLIHO-KOMMYHAJILHOTO ceKkTopa, 1,2 -1,5 - s KYpOPTHBIX,
I0XKHBIX FTOPOJOB M HACEJIEHHBIX MECT, V1A NIpeAnpHATHH — 1,0;
tr ., b s— TEMIIEPATYPA ropsayeii BoAbl B HEOTONMHUTEIbHBIH H OTONHTENbHBIA NEPHOA, C;
lx » — TEMIIEPATYpa XOJOJHOM BOJONPOBOLHOH BOJbI B HEOTONHTEIbLHBIH nepuol, C;
MPH OTCYTCTBHU AOCTOBEPHLIX CBEACHHUH MPUHHUMAECTCA Ly ; = 15°C.
3.3. Tennosbic notepd TpyOONpoBoAaMH CHCTEMbI FOPSYEro BOAOCHAOXCHHA MOTYT
ObITh OnNpeaeneHbl 1o GopMyJie:

zKiJ'td. ]i(t“ -+ tg)

o [~ g1 - 9)

. 2.0
rae K; — koagpuuueHT Temionepeaayd y4dacTka HEU30JHPOBAHHOH TpPYObl, kkan/mu C
2

(xx/M™4 0C); MOXHO npuHUMaTh K; = 10 kxan/m>4 °C (41,871(11)[(/qu 0C);
d; u |, — n1uameTp TpYOR! Ha Y4acTKE M €ro JJIMHA, M;
ly ¥ {x — TEMIIEpaTypa ropsaycit BoJAbl B HAYAJI€ H KOHLE pacyYETHOro y4yacrtka Tpy6sL, C;
toxp — TEMIIEPATYPA OKpYXatoweii cpeapl, C; MPHHAMAETCS NO BHAY NMPOKIAJAKH TPYO:
B Oopo3/1ax, BEpTHKANLHBIX KaHAJaX, KOMMYHHKAIHOHHBIX 1IAXTaX CAHTEXKAOHH
t-om:p = 230C;
. B BaHHbIX KOMHATAX tog, = 25'C;
« B KYXHSX H TYaJIeTaX toxp = 21°C:
 Ha JECTHHYHBIX KJIETKAX toxp = 16°C:
« B KaHajlaX MOJ3eMHOH NPOKJIANKH HApYXHOH CETH rops4yero BOXOCHAOXECHHA
toxp = trps
» B TOHHENAX toxp = 40°C;
+ B HEOTAILTHBAEMbIX MOABANAX top =5 C;
+  Ha YepaaKax tog= — 9'C (Npu cpeaneii TeMIepaType HapyKHOI'O BO3AYXa CAMOTO0
XOJIOOQHOI'O MECsila OTONUTENBHOro nepuoaa t,= - 11 ... — 20°C);
N — KO3(QQUUHEHT NOJIE3HOro ACHCTBHA TEIUIOBOH H30/SLMH TpyOONpOBOIOB;, MPHHH-
MaeTcs Juia TpyObornpoBoaoB auaMerpoM ao 32 MM n= (0,6; 40 - 70 MM = 0,74;
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80 — 200mMm n= 0,81.

Tabanua)d. YaeabHbi¢ TEIOBbIE NOTEPH TPYOONPOBOAOB CHCTEM FOPAYEro

BOAOCHADKeHHSE (110 MeCTY K CnocodyY NPOKJIAIKH
MecT0 1 cnocob TennoBbie noren TpyOonposoa, xmm/u M (kJ[x/4UM) NpH YCIOBHOM AHAMeTpe, MM

4 ] s0 1 70
IR A A B N

NPoKAAAKH lS

[ nasubiit noaaowWHi
CTOAK B WTpadbe uau
KOMMYHHKAUIWHOHHON
laxre. H30/HPOBaH

_
-
Crosk Oe3

NONOTCHUCCYLINTENE | 97406y | 108452 | 11,9498 | 13.5(50,5)
H. H30AHPOBAHHLIH, B 12,8 (53.60) 14,2 (39.5) 15,7 (65,7) 17,8 (74,5)

axre
CaHTeXKabHHbl,
Oopo3ae unm
KOMMYHHWKAUHOHHOMN
laxre

To xe, ¢
NOAOTCHUECY IUHTENA
MH

2 v s 1 a4 1 s 1 e 1 7 1 8

Crosak

HEH3IONHPOBaHHLIN B

WaxTe 20,7(86.7) | 25.5(106.8) | 30.2(1264) | 37.8(158.3)
caHrexKkabuni, 27.3(114,3) | 356(149,1) { 39.8(166,6) | 49,8(208.5)
Oopo3ae s

KOMMY HUKALIHOHHOH

IIAXTEHIH OTKPLITO B

BAHHOH., KYXHE

PacnpeaenutenbHble
H30NHPOBAHHDLIC
TPpYOONpoBOAb!
(noaawwue) —

B NoABaNE M HA
NECTHHYHON KJIETKE
Ha X0JIOAHOM
yepaake

Ha TENJIOM YepAaKe

17,0 (71.2) 19,1 (78,0) 23,4 (98.0)
28 9L3) | 24531020) | 200 (125.0)

20,7 (86,7) 25.3 (105.9)
27,.3(114,3) 33.3(139,4)

17.8 (74.5)
23.4 (98,0)

18,8.(78,7) 20,8 (87,1) 234 (980) | 268(112.2)
231 (96,7) | 256(107.2) | 268(112.2) | 36,2(151.6)

15,0(628) | 165 (69,1)
13,4 (50,1) | 203 (85,0)

13,5 (56.5)
16,6 (69.5)

16.6 (69,5
19,7 (82,5)

11,6 (48.6)
14,7 (61,5)

23.2(97.1) | 256(107.2) | 288(120,6) | 35.2(1474)
275 (115.1) | 304(127.3) | 34,2(143.2) | 41.8(175,0)
16,3 (68.2) 17,9 (74,9} 20,2 (84.6) 24,6 (103,0)
20,6 (86,2 22.7(950) | 2561072 31,2 (130,6)

185(72.5) | 203 (85.0)
21.9091,7) | 24,1 (100.9)

13,0(544) | 14.3(59.9)
16,5 (69.1) | 18,1 (75,8)

LIHpKY 1 UHOHHbIE

TpySonposoab
H30/IHPOBAHHLIE —

B foasane 109(45,6) | 12.1(50.7) | 13.3¢(557) 15 1 (63 2) 16.7 (70.0) 18.8 (78 7) 23 0.(96 3)
14,0(58,6) | 156053y | 171 (716) 19 4 (81.2) 21.5 (90.0) 242(101.3) | 29.6(121.9)
100(41.9) | 110(461) 12.6 (52.8) 13.8 (57.8) 15.6 (65.3) 19 1 (80.0)

Ha TENJOM Yepaake

13.4 (56.1) 16 9 (70 8) 18.6 (77 9) 21.0(87.9) 25,7 (107 6)

9,0 (32,7)
12,0 (50,2)

14,0 (58,6)
17,1 (71,6)

14.8 (62 0)

Ha XONI0AHOM
Yyepaake
Liupkynaunonnble

TPYOONpOBOALS
HEH3OJIHPOBAHHDIC:

B KBApPTHpax

29.6 (123 9)
36 2(151.6)

19 4 (81.2) 215 (90.0) | 24.20101,.3)
23.7 (99 2) 23.7(99.2) | 29.6(123.9)

17.1 (71.6)
20.9 (87.5)

15 6 (65.3)
19.1 (80 0)

20,0(83.7) | 24,601030) | 29.2(122.3) 36,6(153,2) | 43.0(1800 52 0(217.7) 72.0(301,5)
26,9 (112,6) { 33,1(138,6) | 39.3(164,5) | 49,2(206,0) 57.8(242.,0) 69,9(292,7) 96,8(405,3)

H3 NECTHUUHOHN
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42.8(179,2
55.4(232.0)

50,3(210,0)
O65.1(272.6)

00.8¢254,0)

84, 5(353.8)
L) 4(458.1)

KICTKE 3.5 (N 28,9¢121.0) 34, 2(143.2)
A7.4156,0) 4. 2185 1)

I8.7{329.%)

LLphy . 19UHOHHBEC

CTOSKH B LITPaoe

CAHTENHHYCCKON

KaOMHbI MJIH BAHHOM:

H30JHPOBAHHBIC B4 (3Y.4] H),3(43,1] L7 (49.0) 2.9 (34,0} EXGUINRY 17,8 (74.3)
12,9 (54.0) 14,1 (59,0 10,0 (67.0) 17.7 (74.1) 20,0 (83.7) 244 (1022

HEH3OAHPOBAHHBIC 23,0030 | 2700138) | 3400424 | 4000107,5) | 4832022 | 07,2814

31.5131.4Y) IS (130 40,6 (195.1) S4.8 (229 4) 60,2(277.2) Q21 (3850)

Hpuvewanue. B auciume.ie — yoe.abibie menio6sie nOmep mpyoonpocooos cicmes cOpsaieso
BOOOCHUOICCIIUA  OC3  HCAOCPCOCMECTTTIN O GOAOPU3OOPA 6 CUCHICAUX
MCNAIOCHUONCCHUA, 6 ZHUNMCHUME e — C HCROCPCOCMBCHNBLM GOOOPUZO0POM.

a0 numua 6 YiaeabHble TCILIOBbIC HOTEPH TPYOOIIPOBOIAOB CHCTEM 1OPHYEIO
BOJOCHAOKeHUN (N0 nepena/ly remieparypbl)

[epenan
TemMiepa | Teunosbie notepu TpydoHpoBOIA. KKA/4 M (

AK/UM). TIPH YCJIIOBHOM JdHaMeTpe. MM

=
-

cun M
Sahs I T 80 100 [ 125 [ 150
o+ o 1oy 14 1 os 1 e o7 ] o8 1ou T BN
30 35,0 44.0 18.0 54.0 68,0 R0.0 1190 1730
(1465 (I8-4.2) F (208.0) | (220.1) | (284.7) | (335,40 49K, 3 (5U8.7) {(724.4)

37.0
(154.9)

47.0)
(196.8)
50,0
20 4)

S)0) A8,
(200.4) | (242.8)
53,0} 01,0 7170 Y1.0
(2219 | 23534y | (322.4) I8L.)
560 82.0 95,0
(234.5) H13) | (3Y7.8)

73.0 85.0 103.0 127.0
(305.7) ISS YY) | (431.3) (531.7)
1100 135.0 1620 196 ()
(400).0) (5052 (G783 (820.7)
116.0 1430 1710 JO8.40
A85.7) (SUK.,7) {716.0) (R7().4)

'..rJ -‘FJ
- | v

kI

[ 3R.D)
260 35.40)
(117.2) | (146.5)

4() 2094) 36.4)
1214 | (1549 | (192.06)

f 310 49.0
(1208) | (163.3) | (205.0)

o

), 0 68.0 86,() 102.0 123.0 151.0 181,0 2190
(2512 L 2847 | (300,1) | (427.1) | (5150) | (632.2) (757.8) (16.Y)
107.0
1480

J-. I
IJ o

59.0 6G3.40) 720
247.0 (263.8) | (301.5)
(3.0 6 7.0) 760
263,8) | (2&().5 (318.2)

129.0 1590 14%).0)
S44).1 6687 TUS S
169 () 2020 242.0)
(707.6) (8458 (1013,3)

44 33.0 42.0 5240 (6.0 710 81.0 103,0 121.0 1 79,0 214.0 254.0
(PIR2Y | (1759 | (217.7) | (2763 297.3) | (339.1 431.3) 5000 749.5) (896.0) (10063,5)

75.0
(314.0)}

85.0 108.0) 127.0
(355.9) | (4522 (531.7

154.0)
{644 .8

| KO () 236.(0) 205.()
(791.3 016.3) (1 108).0)

16 34.0 44.0) 540 70).0)
P424) | (184.2) | (226,1) | (293.1)

48 36.0 40.0) 57.0 73.0 700 90.0 113.0 134.0 1020 194 () 23R.0) 2771
(150.7) | (192.0) | (238.7) | (5.0) | (330.8) | (376.8) | (477.3) | (561.1) | (678.3) (833.2) (D96.5) (1139.8)
94.0 1200 14040 170,0) 2000 250.0 288.0

S0 380 48.0 6.0 77.0 X3.0)
(1591 | (20009 { (2512 (322.4) | (347.5) | (393.06) | (FU24) 5862 (711.8 (875.1) (1040,8) | (1205.9)

10.0 S1.0 3.0 81.0) 87.0 YY) 1200 | 1470 179.0) 220.0) 263.0 N0
(167,5) | (213.5) | @o38) | 339 | 36d.3) | @145y | (527.0) | 6155 | (7495 | @211y | (11012 30, |
1 -

-
>
—
-

N

ol
| 2

2 ~ 1 | 7 | &8 1 9 I
¥ 120 | 530 | o600 | 850 | 910 | 1040 | 1320 | 1550 | 1880 | 2300 | 2700 | 3120
1759) 1 2219) | 2703) | 3559 | @3x1r0y | @359 | 552.7) | v | 822 | @e3.0) | (155.0) | (13063

289.0) 3230
(1.210.0) | (13824

302.0 3350

| 2645 (1402.6)

21580 263.0) 347.0
(900.2) | (11012 (1452.4))

70.0 88.0 Y5 () 108.0 139.0 162.0) 197.0) 241.0
(184.2) | (234.5) | (203.1) | (368.5) | (307.8) | (4522 | (582,00 | (6783) | (824.8) | (1009.1

38.0) 73.0) 42 () 90 () 113.0 1430 1 70.0
(192,0y | 242.8) | (305.0) | 385.2) | (414.5) | (4731 607.1) | (711 .4

76,0 YG6.() L4 () 113.0 151.0 177.0
oLy | 255 1 318.2) | 402.0y | (435.9)

(473,1 6322 (741,1

—




[puvewanue. Tpu nepenaoe mexinepamypot copiucit 6006t, ORLIUYNHOM O RPUCCOCHIIBIX € 0
3NAYEHUU, YOCIbIbIE HCHIOBHIC NOMCPU CLeOYEnT ORPEOe. AN UlLMePNOIAYUC.

3.4. [ip1 OTCYTCTBHH MCXOJHOH HH(pOpMALMH, HEOOXOAUMOH I pacyela TEIJIOBbIX
noTepbL TpyOONpoBOAAMH ropsuero BoA0OCHa0XeHWs, a TAKXKE 3aTpaThl TEIJIOBOH YHCPrud Ha
OTOIJIECHHE BaHHbLIX KOMHAT, YKa3aHHbIC TCILIOBbLIC MOTEPU U 3aTPaThl TEIMJIOBOH JIHEPIHH.
'kan/u  (I'J1x/4), MOXHO OIpeACadaTb, TPUMCHSA chneluHalibHblii  KoYpduunent K, ,,
YUHTBIBAIOWHH 3TH BEJIHUYHHBL, 10 BbIPAXKECHUIO:

QI o Ql cp KI e (l())
TenosoM 1H0TOK HA 10padce BoJocHaOKeHUe., T'kan/u (I /1k/4). ¢ yUCc10M TCIIOBbIA
110TEPh W 3ATPAT TEIJIOBOW HHEPIHH HA OTOIJIEHHEC BAHHBIX KOMHA1, MOXKHO OIPEAC/INTL H3
BhIPAXKCHHSA:

Qi=Q, Cp(l+Kl n)- (] l)

Ilna onpenenenns 3HavyeHui koxpduunenra K, ;, MoOKHO HOJIB30BATbC rabinuech 7.

Tabauua 7. KosyppuumenT, yUuTHIBaKOILUHI TEILIOBbIE IIOTEPH TPYOONPOBOAAMH CHCTEM

ropsi1ero Bo0cHabdKeHN
l T

- i

Ko>pdUUHEHT, YUUTbIBAKOLIMHK TEIJIOBbIE NOTEPH

CucrteMa repsuero TpyOONpoBOAAMH CHCTEM ropsayero BOAOCHA0KCHHA
BOJOCHA0XKECHHUS C HAPY)KHOH CETBIO IOPAYero | 0€3 HAPYIKHOH CETH
o , BOJIOCHA0KEHUS ropsi4ero BoJA0OCHa0KCHHA
B € M30JIMPOBAHHbLIMH CTOSIKAMH -
C NOJIOTCHUECYLIMTECIIIMY } 0,25 { - 0,2 _
be3 rosloTeHUeCy LU TENCH (0,15 o (.1

) C HEU3OJIMPOBAHHbIMH CTOSKAMH |
C noJIOTEHUECYUINTEISIMH (0,35 (),3
~_ _ 2% | _ Y

be3s nosioreHuecymurenci | (0,25 (),2

S e

PacuyerHbli¢ BeCOBbI€ HAI'PY3KH (PacXxo/l relJIoHOCHTE/Is)

4. OTonaenne
4.1. PacuerHbliii pacxoa TenjaoHOCUTEAA (CeTeBOH BOAbl), T/4, ONpeAC/AETCH MO

dbopmye:
Go, p= o me P (12)
rI€ Loi p — PACUETHBIA YAENbHBIM pacXxo] TeNJOHOCUTEN Ha oTorenue, T/I' kan (1/1°J1x);

(Qorp — pacyeTHbIN TEMIOBOK 110TOK Ha oToreHue, | kan/yu (I mpx/4).

B cBolo ouepedb, pacueTHbIH YACHbHbIH PAcXoji TEIUIOHOCHTES Ha OTOINICHHE
ONpPEeACIIACTCS B 3ABHCHMOCTH OT pacveTHOro nepenajga (pa3sHOCTH) TeMilepaTypbl B
MOoJAAIOUIEM H 00paTHOM TPYOOIIpOBOAX TEIMJIOBOH CETH HA TEMJIOBOM INYHKTE NOTPEOHTEIS
TEIUI0BO#H YHEPTHH 110 popMyiie:

10

gnT_p= ““““““ Y (13)
Lip — L2



FAE Uyp, by — 3HAUCHHS 1EMIIEPATY Pbl TEINIOHOCHTEIIS B [I0JA0EM W 00paTHOM TpyOOIIpoBo-
JlaX TEIJIOBOH CETH IIPH PACUCTHOW TEMIIEpATypE HAPYKHOIO BO3AyXa 18 Npo-
eKTUPOBaHUS OTOIIeHUA. "C.

4.2. 3HadeHUsl pacCUCTHOI'O YIAENBHOIO pacxoja TEIUIOHOCUTENA Ha OTOIUICHHC IIPH

MOACOEAMHEHHHN CUCTEMbI OTOIUIEHHUS K TPpYOONpPOBOaM TEMJIOBOH CETH 110 3aBUCUMOM CXEMC

MOZAHO NIPUHHMATh 110 TA0JIULIE:

PacueTHas pa3HOCTb

TeMneparyphl 95-70=25 | 105-70=35 | 120-70=50| 130-70=60 | 150-70=80

renjoHocuTtens, C
YnenbHbii pacxon

Temmﬂfzc;:j‘ﬁﬂﬂj vlkan | 400 (9,55) | 28,57 (6,82) | 20,0 (4,78) | 16,67 (3.98) | 12,5 (2,99)

/1" J1K

4.3. Ilpy noACO€IMHEHUH CHUCTCM OTOIUICHMS K TEIUIOBOM CETH 110 HE3aBUCHUMOM
cxemMe (npd IMOMOLHE TEMIOOOMEHHHUKA) pPACYETHYK) TEMIIEparypy TEILJIOHOCUTENS B

obpaTHOM TpyOonpoBoae TemioodOMeHHuka (I KoHTyp) cneayer npuHumarb Ha 5 — 1() 'C
BbILLIC PacYETHOH TeMIiepaTypbl TEIUIOHOCUTENS B OOpaTHOM TpyOOIPOBOLE OTOIHUTEAbHbIX
CHCTEM, IIPHCOCAMHCHHBIX K TCMAOBOM CETH 1O 3aBUCHUMOM CXEMe, T.€. B ITHX cCllyvasx
PACYETHLIH yAECAbHbIA pacxo/l TEIIOHOCUTENS COOTBETCTBEHHO YBEJIMUHMTCA: IIPH PACUETHOM

pa3HoCTH Aty,=150-80=7() °C gorp— 14,29 1/I'kan (3,41 /1 1x).

5. IlpuTouHAS BEeHTHJIALUA
>.1. PacyeTHbIH pacxon TEIUIOHOCUTENS HA NMPUTOUYHYIO BEHTHIALMIO ONpeAcnsaeTCs
no ¢popmyJie, aHaJIOru4Hou opmyJie (13):

Gjp p= ---eememmee- : (13a)
Lip — 13
rae Qg p — pacyeTHas TEIJIOBasl HAarpy3Ka NPUTOYHOH BeHTH AWM, [ 'kan/y (I"1x/4q);
tip, t2p — 3HAUEHHS TEMIICPATYpPhI TCIJIOHOCHTEJIS B MOAAIOIIEM H 0OOpaTHOM TPyOOIIpOBOAAX
TEHJIOBON CETH 110 TEMIIEPATYPHOMY IrpaduKy PEryJIMpoBaHUA TEMJIOBOH HATPY3KH,
PHHATOMY B CHCTEME TETJIOCHA0XKEHHUA, NIPH PaCuYCTHOH TEMIIEpaType HARYKHOTO
BO3AyXa /I8 IPOEKTHPOBAHHA BEHTUNALMUH, C.
5.2. B cnyyae coBnaneHus pacuyeTHbIX 3HAYCHHH TEMIIEpaTypbl HAPYKHOIO BO3JyXa
I IPOEKTHPOBAHUA oTomuleHUs H BeHTHiAuuH (CHull 23-01-99 [7]) 3HaueHus pacyeTHOro
YAE€JIbHOrO pacxola TENJIOHOCHUTEA Ha OTOIJIEHUE U BEHTHJIALIMIO TAK)XKE COBMNAdaloT.

6. I'opsiuee BogocHabkeHme

6.1. Cuctemsl TerionoTpedIeHUA ¢ HENIOCPEACTBEHHBIM BOAOPA300POM Ha ropsiuee
BOJIOCHAOXECHME.

6.1.1. PacuerHblii pacxox TemnoHocutens (cereBoif BOABI) Ha  ropsuee
BOJOCHA0XKEHHE, T/4, 1711 OTONHUTENILHOrO NEPHOJa onpeaensercd mo popmyne:

Qiep10°
¢ p— | (136)
tvr - t\c B
rnet, ut,,— TCMIICpATypa r r opﬂqeﬁ BO/1bl, HOCT)’Ha}Ol_I.[Cﬁ Hd 1ropsycec BO,I[OCH36)KEHHG,0C; 3Hd-
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. 0
YCHHE TeMNepaTrypbl ropsuci Bo/ibl NPUHUMAECTCA paBHbIM 60 "C, 3HAYCHUA L\,
NPUHUAMAETCA U1 OTOIIMTEILHOIO [I€PHO/1a PABHbIM J °C., U1l HEOTOIIUTESLHOTO

nepuoaa — paBHbiM 13 °C (I1IPH OTCYTCTBHHU JOCTOBEPHDLIX CBEJICHHH ).
6.1.2. PacyeTHbIi pacxold TEMJIOHOCHTE/S Ha TopsaYee BOAOCHAOXKCHHE, T/4, nad

HEOTONUTENLHOrO NepHoaa onpeaenserca no gpopmye (130) ¢ koapduunentom B (. 3.2).

6.2. Cncrema terionotpednenns 0€3 HenocpeaAcTBEHHOro Boaopa3dopa Ha ropayee
BOJOCHA0OXEHHE.
6.2.1. IlapannensHas cxema NoAKIOYEHHUS TEMTOOOMEHHHKOB ropsyero BoaocHadxe-
HHA.
Pacuertblit pacxoa TeIIOHOCHTeNA (CeTeBOH BOAbl) HA ropaYee BOAOCHA0KEHHE, T/4.
JUI% OTONMMTENBHOrO NeEpHoaa onpejensercs no popmyne:

Qrep 107
R , (14)

SRl 52
rae ty, H ty — TEMNepaTypa TEMJIOHOCHTENA B NOJAAIOLIEM TpyOONnpoBOJE TEMJIOBON CETH H B
oOpaTHOM TpyOOINpoBOAEe TEMIOOOMCHHHKA B TOYKE H3IJIOMA TEMNECPATYPHOro
rpadgHKa peryiHpoBaHHs TENJIOBO# Harpy3kH, 'C; npH OTCYTCTBHH MPOEKTA J10-
NYCKaeTCs NpUHHMATS 1y, = 3() oC.
PacueTHnlii pacxol TENJIOHOCHTENIS  Ha ropsyee BoAocHaOxeHue, T/4, N4
HEOTOIMTENILHOIO nepuoaa onpeaenserca no gopmyse (14) c noacraHoBKo# 3HaveHU Q, ¢p .

(n.3.2).

6.2.2. JlByxcTyneHyaras cxema nojakiatoueHus TeIiooOMEHHHKOB ropsa4ero BOA0CHao-
KEHHA.

PacueTHblii pacxoJ TEIUIOHOCHTENSs Ha ropayee BoaocHaOkeHue, T/4, A

OTOMHTEABHOIO NEPHOA ONpeienseTca no GpopMmyiJie:
(tr = tau + 84 )Q, p10
Gr.p= """"""""""""""" ’ (15)
(tr - tx)(tlﬂ - tZH)
rae ty, — TEMIEpaTypa TeIOHOCHTENS B 00paTHOM TpyOOnpoBoAe CHCTEMbBI OTOIJIEHHA B TO-
4YKe H3I0Ma TEMIEPATYPHOro rpadka peryJHpoBaHHA TEIUIOBOH HArpy3KkH, C:

Oy — HEAOrpeB BOAONPOBOAHOM BO/bI B | CTYIIEHH BOJIOHArpeBaTe/ibHON YCTAHOBKH 10 T€-
MNEepaTyphl TETUIOHOCHTENS B 00paTHOM TPYOOINIPOBOAE CHCTEMbI OTOIUICHHA B TOYKE
H3I0Ma TEMIMEPaTYPHOro rpagKa pery/JHpOBaHHS TEMIOBOiH Harpysks, "C; MOXKHO
npunuMath 8, = 10°C - 118 NONHOCTBIO aBTOMATH3HPOBAHHOTO TEIJIOBOTO NYHKTA H
8y = 5 'C - 115 TenIoBbIX NYHKTOB Ge3 peryJisTOpoB NOCTOAHCTBA PACXOAa TEMJIo-
HOCHTEJA HA OTOILICHHE.

B nHeoTonHTenbHBIH NEPHOA 3Ta CXeMa MOAKJIOYEHHA TENJIOOOMEHHHKOB ropauero

BOJOCHAOXKEHHSA NPEBPAILACTCA NIPH COOTBETCTBYIOIMIMX MEPEKIIOYEHHAX B Mapaule/ibHYIO
cxemy (11.6.2.1).
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[TPUJIOXEHAUE 2

VAEJbHASI EMKOCTDb TPYBOIIPOBO/10OB TEILIOBbIX CETEH

YAEJIbHAA EMKOCTH CUCTEM OTOIUVIEHHUA

TennoooOMeHHbIe

NpUOOPbI B CUCTEME

|

S

| Yaenbuas emkocts, M 4/ Tk (M '4/I" k) npu temnepatyprom nepenase. 'C

33

| JnameTp TpYyo. Huametp T1pYyO., Jlnametp TpyoO.

MM _ YaensHas | MM YienbHaa | MM ) Y aenbHas
| YCJIOBHbI | HAPY»XHbI eMK?CTb, YCJIOBHbI | HAPYKHbI EMK?CTb.. YcnoBH | HapykH eMK?CTb,

7 i MM | i L M /M bi bl i MM

S (0.00057 150 159 0,0177 500 530 0,207

(),00085 175 194 0,027 60() 63() 0,296

_ ),0013 200 219 0,033 7(0) 720 0,387

50 I 57 e (0,002 250) 0,053 80 820 (0.502

0 | 76 | 00039 300 (0,075 90() 92() (.636

80 ] 89 | 00053 350 (0,101 1000 1020 (),785

100 [ 108 0,0079 4000 0.135 [ 1100 .944
125 133 0,0123 0,169 1200 1,1234

———

j

95/70 110/70 130/70 140770 150/70
Paanatopbt qyryuuim:;e ) - - N
BbiCOTOH 1000 Mm 31.0(7.4) 28,2 (6,7) 24,2 (5.8) 23,2 (5.5) 21.6 (5,2
To xe, BbicoToi 500 Mm 19.5 (4.7) 17.6 (4.2) 15,1 (3,6 14,6 (3.5 - 13,3(3.2)
Paanarops ctanbHbie
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4.3 (1,1)
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32.0(7.6)

27,0 (6.5)
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26.0 (6.2)

KasopugepHbie
| OTONNTEAbHO-
BEHTHIALHOHHBIE
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7.5 (1,8)

6.5 (1.6)

6,0 (1.4)
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Y ae/ibHag €MKOCTb MECTHBIX CHCTEM OpsSUero BOAOCHAOKEHUS MOXKET ObITh IIPUHATA
.t 3 e wr b -
paBHo#i 6M~ Ha | ['kan/d cpenHe 4acoOBOM 1€11JI0BOH HArPY3KH ropsyero BOAOCHA0XKCHHUS.
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3JakpobiToe akuoHepHoe 0011ECTBO

«POCKOMMYHIHEPI'O»
Bopounosckan ya., a.11/12, Mocksa, 1095004

Tea. (095) 911-23-90. ®axc (095) 911-30-16. E-mail: roskom(@cea.ru http:// www.roskomen.ru
OKI1O 29363605, OI'PH 1027739423029,
UHH/KIIII 7709032799/770901001

| TennosHeprerHyeckHM npennpm-mal

KOMMYHaNbHOH JHepPreTHKH

NMHOPOPMALIMOHHOE TTMCBMO

B POCKOMMYH3HEpPro oT TEIUI03HEPreTHYECKUX MPEANPUATHH NMOCTYNAIOT BOMPOCHI,
OTHOCALLHECH K OTACJIBHBIM MMOJIOXKECHHUAM METOAHYECKHX MATEpPHANOB, pa3paboTaHHBIX
PockOMMYH3HEPTIO.

Bonpocsel, B OCHOBHOM, OTHOCATCA:

e Kk Meroauke onpeaesieHUA KOJHYECTB TEIUTOBOH 3HEPrHM H TEIUIOHOCHTENA B
BOAAHBIX CHCTEMAaX KOMMYHQJIBHOIO TEIUIOCHAO0XKEHHA, YTBEPXKICHHOH npHkasoM [oc-
ctpos Poccun ot 06.05.2000 Ne 105 (nanee - Meroauka 1),

e Kk Meroauke onpenesieHHA HOPMATHBHBIX 3HAYEHHI (PYHKUHOHHPOBAHHA BOIA-
HbIX TCIUIOBLIX CETEH CHCTEM KOMMYHAILHOrO TEIUIOCHAOXKEHHA, YTBEPXKACHHOH MNpHKa-
3oM ["occtpos Poccun ot 01.10.2001 Ne 225 (manee — Meroauka 2).

O606uMB nocTynaroiude BOMpockl, POCKOMMYH3HEPro cowio neaecoodpasHbiM co-
CTaBHTh HacToOAIllEe HH(POPMAUMOHHOE MHCbMO, Pa3bACHSAIOLIEE OTAE/bHBIE MOJOXKEHHA
YIIOMAHYTbIX METOJUYECKUX MaTEPHAJIOB.

1. O memoouke yuema meiioesix HOMeps U MENTOHOCUMENA NPU pacyemax 3a

nompeONeHHYI0 MEeNnno8yIo IREP2UI0 U MEeNIOHOCHMEND.

Metoauka 1 npy pacuyerax 3a TEIUIOBYIO JHEPrui0 H TEIUIOHOCHTE/b Npeanosnaraer
YYET TEIUIOBLIX MOTEPhL C YTPAY€HHbIM TEIUIOHOCHTENIEM U TeIulonepenauel gyepes Hiona-
[IHOHHBbIE KOHCTPYKLMH TPYOONMpPOBOAOB HAa KOHKPETHBLIX Y4acCTKaxX TEeIUlOBOW CETH, Haxo-
AALMXCA Ha 6anaHce kaxaoro u3 aboueHTos Tennosoi cetu (n.n.29, 31 Metoaukn).

YKa3aHHbI€ TEMJIOBbLIC MOTEPH BXOAAT B COCTAB HCIMOJIb30BAHHOH a0OHeHTaMH Ten-
JIOBOH 3HEPruy 4 Moyiexar oruviare.

PacuetHoe onpeaeneHue MOTEph TEMIOHOCHTENA OTAENBHO MUIA KXAOro H3 ado-
HEHTOB, CHCTEMBbI TEIJIONOTPEONIEHUA KOTOPLIX HE OCHALUEHb! NMPHOOpaMH yyeTa TeIio-
BOM 3HEPrHH U TEIMJIOHOCHUTENA, TEIUTIOBLIX NOTEPb, 00YCNOBNEHHBIX YTPATOH TEIUTOHOCH-
TENA, 2@ TAKKE TEIUIOBLIX MOTEPH TEIUIoNepefayet yepel M3ONAUHOHHLIE KOHCTPYKLHH
Tpy6onpoBoaOB, HAXOAALIMXCA HAa OanaHce 3TUX aDOHEHTOB, MOJIKHO MPOHU3BOAHTHLCA MO
yKa3aHHAM paszaena 7 MeToaHKH.

Tennospie noTepn Ha y4yacTKax TEMIOBOH CETH, HaXoaslMxca Ha Oanance Tenno-
cHabxatolei opraHM3alUHH, OTACNBHON orulate aDOHEHTaMH HE MOUIeXaT, T.K. YUTEHb! B
pacxojax o nepeaaye TEU10BOH 3HEPTHH H BXOAAT B TapHO, py6./T kan.

2. 06 yueme omannueaemozo noosana npu onpeoeneruil pacuemmnoit 4acosoi

Men1080i HAZPY3IKIL OMONNEHUA 30AHUA.

K orannuBaeMbiM noABanaM CNneAye€T OTHOCHTh NMOJABAIbHbLIE MOMELUEHHA, B KOTO-
PbIX, UIA NOJAEPXkKAHWA NPOEKTHOrO 3HAUCHMsA TEMNEpPaTypbl BO3AYXa, NMPeAyCMOTPEHO
NPOEKTOM H OCYLIECTBJIEHO OTOIUIEHHE NPH NOMOLLH OTONMHTENbHLIX NpHOOpOB (paaHaTo-



POB, KOHBEKTOPOB, PErHCTPOB M3 rnaaknx wiH pebpuctoix TpyO) H(Min) He W30NHPOBaH-
HBIX TPYOONPOBOAOB CHCTEMBI OTOIUIEHHUA WIIH TETUIOBOH CETH.

[Ipn onpeneneHHH pacyeTHOro TeronoTpedbneHus oTaruiMBaeMoro nojgsana no yk-
PYTNIHEHHBIM NMOKa3aTensaM, npubapnis x CTPOUTENBHOMY 00BbEMY HAA3EMHON YacTH 3JaHUA
10% crpouTtensHoro o6bveMa noasana, CNeAyeT UCNOJL30BATh OTONHTENBHYIO XapaKTepPH-
CTHKY 31aHHA C YYETOM CYMMApPHOTr0 CTPOUTENLHOr0 00beMa 31aHHA.

Ecnu oTonneHue noapana npoekToM He Obl1o NPeayCMOTPEHO, YIIOMSAHYThIE Bbllle
TpyOONpoBOAbl NOMXKHbI ObITh NOKPLITH Tennosoi u3onauuen (CHull 2.04.05-91*. Oro-
[L1eHHe, BEHTHIALUMA H KOHAHLHOHUPOBaHUe, n.3.23%).

3. Ob onpedenenun pacuemHoil 4acosoil Menr06oU HAZPY3IKU OMONNEHUR OM-

O0CIbHBIX NOMEIECHILIL.

Cnocob onpeneneHHs pacyeTHOH YACOBOM TENMNOBOH HArpy3ku OTOIUIEHHSA O14€EJIb-
HbIX MOMeLleHHH yKa3aH B Nn.1.4 npunoxeHus k Meroauke | U npuBeeH B cnpaBOYHUKE
«Hananxa u 3Kcruryatauusa BOAAHBIX TeMoBbIX ceTei», M. Crpoiiusaar, 1988.

Ins npubankeHHOro onpeneysieHHs pacuUCTHOM YacCOBOHM TEIUIOBOH OTOMMUTENIBLHOM
HAarpy3KkH OTAEJbHOIO NOMEUIEHHA MO YKPYMHEHHBIM MMOKAa3aTeNsIM CleAYET CHauyasna of-
peleNHTh PACHETHYIO YaCOBYIO TEIUIOBYIO HArpy3Ky OTOIUIEHHMA 3JaHHUA B LIEJIOM, NpHUMe-
HAS B pacyeTe 3HAYEHHA YAENbHOH OTONHTENbHOW XapaKTEePHUCTHKH 31aHUA Q, B COOTBET-
CTBHH C €r0 Hapy>XHbIM CTPOHTENbHbBIM 00BbeMOM H KO3PPHUHeHTa uHpunbTpaummn K, B
COOTBETCTBHH C BBICOTOH 3Ta)ka, a 3aTeéM H3 oO0LIeH TenNOBOH HAarpy3kH 31aHHA BBIAEIHTD
Harpy3Ky OTAENbHOIO NOMELIEHHA NMPONOPUHOHAIILHO €ro 00beMy.

MOXHO TakXe OnpenensTh PaCUETHYK) 4YacCOBYIO TEIUJIOBYIO HArpy3Ky OTOILIEHUSA
OTENbHOr0 NOMELIECHHA MO ero 00beMy, Takke NPHMEHAA B pacyeTe 3HAYEHHA yIAeNnbHOM
OTOIMMTEILHOH XapaKTEPHCTHKH q, 31aHUA B LEJIOM H KO3 PHuuneHTa uudunstpauuu K, B
COOTBETCTBHH C BBICOTOH 3TaXKaA.

4. O ceobooHou evicome 30aHUA.

B Meroauke 1 noHaTue «ceoboanas BbicoTa 3aaHNa Ly mis xunbix n obluecrseH-
HBIX 31JaHHH O3HAYAaEeT CPEAHIOIO BLICOTY 3Ta)Ka, M.

5. O pazmeprocmu Ko3gppunuenma ungpunompayuu.

Koxppuument undmnvrpaunn Ky, — BeanunHa, pasMEpHOCTH He uMmewouat. B
dopmyne (3) Ha ¢. 23 Metoauku | ans onpeneneHna 3Ha4YEHUA 3TOro ko3d¢HIHEHTA Te-

pel 3HAKOM KBaJpaTHOTO KOpHA CTOMT MOCTOSHHas MHmIbTpaunu 107%, uMerowas
Pa3MEPHOCTDb C/M.

6. O npumenenun Ko3ppuienma [, yuumosiéaronie2o UIMeHenue cpeoreli uaco-

8Ol Mennoeoll HAPy3KN 20pAYE20 8000CHADNCEHUA 6 HEOMONUMENbHbIIE ne-
puoo.

KoadduumeHT B, yunTsiBaloiuii M3MeHEHHE CpeAHeH 4acOBOH HAarpy3KH ropsadero
BOAOCHA0XEHHUA B HEOTOMUTENBHBIA MEPHOA NO CPABHEHHIO C HATPY3KOHM ropsyero BONO-
cHaOxkeHua B oronuTensHbd nepuon (n.3.2. npunoxenua 1 Kk Meroauke 1), socnpousso-
IMT AaHHble, npuBeacHHble B npunoxkeHuH 1* CHuIl 2.04.07-86* «Tennosrie ceTny.

B CHull 3nauenns B npuenceHsl AN18 UCNONB30BAHUA NPH NPOEKTHPOBAHHH, @ BOC-

npoH3BeaeHbl B MeToauke — s onpenencHus cpeaHeil 4acoBoH TEIMIOBOM Harpy3kH ro-
pAYero BOnOCHabXkeHUs B HEOTONMHUTENLHBIN NEPHOA.
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[Mpu atom cnegyer o6paTuTh BHHMAHHE Ha TO, YTO [PHBEACHHDLIE 3HAYCHHA P npH-

HUMAIOTCA TOJILKO B CJ/lyyae OTCYTCTBHA 3HAaY€HHH [3, YTBEPXKACHHLIX B YCTAHOBJICHHOM
NOpAJKeE.

[lpu yTBepxACHUH 3HAUEHHA B ULA JKWUIIOro CEKTOpa ropojia B HEOTOMUTENbHbIH Me-
PUOJ CAEAYET ONPEAEATD 3 KaK OTHOLUEHHE YHCIACHHOCTH MOMIb30BaTENEH rOpAYHM BOIO-
CHa0XeHHEM JXXMIOro CEKTOpa ropoAa B HEOTOMUTEILHBIH NEPHOA K YHCNEHHOCTH MONb30-
BaTe/IEN B OTONMUTEbHBLIA NEPHOA.

7. Q6 onpeoenenuu mennogblx nomepb pazsooruumu mpybonpoeodamu cucmen

OMONNEHUA, NPONONHCEHHBIMIU 6HE OMANIUBALMO20 00 veMa 30aHUA.

Tennosble nocTyruieHus OT PaslIMYHOrO BHAA TPyOONpOBOAOB MOXXHO ONpENEnATb
0 METOAMKE, M3JIOKEHHO# B cnpaBOYHHKE «Hanaaka H akcruiyataumsa BOAAHLIX TEIUIOBbIX
ceteiin. M. Crpoiin3nar, 1988.

8. 06 onpedenenuu menno8ouU HazpyKu 20pauezo eodocuaﬂmenux, K020a met-

nepamypa 2opaveil 600bl OMAUYAEMCA OmM memnepamypsi 55°C, npu Komo-
POil 340aHa HOPMA pacxooa 2opayelt 600sl nompebumenamu.

TernoBas Harpy3ka ropAayero BOJOCHA0XKEHHA 3aBHCHT TOMBKO OT KO/IHYECTBa
[OJIb30BaTENEH FOPAYUM BOAOCHAOKEHHEM.

[Tpy u3MeHeHMU TemnepaTyphl ropayer Boast (No cpashenuo ¢ 55°C) M3MeHASTCH
pacxod ropsueil BoJAbl MU TEIUIOHOCHTE/A (CETEBOM BOABI) IUIA COOTBETCTBYIOLIErO HarpeBa
BOZbl, NIOCTYNAlOLIEH HA ropA4ee BOJOCHA0XKEHHE.

9. O ookymenmax no onpedenenuo nompebaenHoll menioeoil IHep2uU pacuem-

HoM nymem (De3 usmepenii),

HopmaruBHble fOKYMEHTHI 0043aTENbHOr0 Xapakrepa, yCTaHAB/IHBAIOLUINE NMOPAIOK
ornpefieNIeHHs KOJIMUecTBa MoTpeOIeHHOH TEIIOBOH 3HEPruH ANA pacueTroB ¢ NMOTpedHTe-
JIAMHA METOAAMH, He CBA3aHHbIMH ¢ H3IMEPEHHAMH, HAM HE HU3BECTHDI.

[Tucemom ot 20.12.1995 Ne 42-4-2/18 T'ocanepronansop, Ans paccMaTpuBaeMoOro
cllyyast peKoMeHZ0BaJI npuMeHATb pasnen J «llpaBHn yuera ormycka TemnoBoii sHep-
run», IIP 34-70-010-835, npeaycmaTpyBaloUHi HCoab30BaHHe DaNaHCOBOro METONA.

bBonee noapobHo 3ToT Bonpoc npopadorad B Metoauke 1. [Ipn 3tom cneayer yum-
TbIBaTh, YTO MeToanka paccuMTaHa Ha NPHMEHEHHE B OTHOIUEHHH NPEANPUATHIH, yupex-
JICHUA W OPraHu3alMii XUAMIHO-KOMMYHANBHOrO xo3siictBa M OromkeTHOR cdepsl
(IOpHAHYECKHX JIHL) H HOCUT PEKOMEHAATEILHbIH XapaKTep.

B cBiA3n ¢ 3tMM, BO BceX cayyadax (H And YNOMAHYTBIX IOPHAHYECKHX JIML, H 1A
APYrux norpebureneii) ee npuMeHECHHE NOMKHO ObITb OrOBOPEHO B AOrOBOPE TEILIOCHAO-
KEHHA.

10. O e3aumocenasu mexcoy HOpMamileomM nompebaenun 20paueil 800sl U ee mem-

nepamypoil.

HopMaTuBy noTpebnerHns BoAbl Ha ropadyce BOAOCHabKeHHe AOMKHO COOTBETCTBO-
BaTb 3HAUECHHE €€ TEeMMeparypbl, NPH KOTOPOM onpenened 3TtoT HopMmarus. Hanpumep,
HOPMATHBb! norpeOseHns BoAbl HA ropA4yee BOAOCHAOXKEHHE NaHbI NPH €€ TeMNeparype
55°C, B 3aBUCMMOCTH OT ctenedn KomdpoptrocTH 3aanui — CHull 2.04.07-86* co ccbin-
kot Ha CHul1 2.04.01-85*, npunoxenne 3.

Cneanyer y4MThIBaTh, YTO MOBLILIEHHE HOPMATHBA NOTpPebneHUA ropayeii BOAbl He-
H30€XKHO CBA3AHO C HEpPALHOHAMLHLIM PAaCX0AO0BAHHEM TEIUIOBOH JHEPrHH Ha €€ Harpes.



0
Tak, npu Hopme pacxona Boab! @ = 105 n/uen.cyr. npn Temneparype t,= 55 C HOpMaTHB
TEIIOBOro nNoTpebneHns Ha ropsayee BOAOCHAOXKeHHE OAHOrO Yenoseka B CYTKU (CpeaHHi
33 HEJIeNO) COCTaBNACT:

qu= amc(ty — t.)107° = 105-1-1,0(55 - 5)10™° = 0,00525 'kan/uen.cyr.
B 3Tom pacuere:
m — KOJIMYECTBO NONB30BATENEH ropsaYHM BOJAOCHA0XKEHHEM, Yell.,
C — YAeNbHAsA TEMUIOEMKOCTb BOALL, MpuHHMaeTca ¢ = 1,0 kkan/kr C.
I coxpaHeHHA KOJIMYECTBa TEIUIOBOM 3HEPrHHM Ha ropsuee BOAOCHAOXEeHHE HEH3-

MEHHbBIM, NPH YCTAHOBJICHNH HOpMaTHBA @'= 145 n/yen.cyT. (Takoi HopmaTHe ObLI NMpHBe-

IeH B MOCTYNMHBLIEM 3ampoce) 6bin 6bl moctaToueH Harpes zo ty'= 41,2°C. Ognaxko, co-
rnacio n1.4.16.3 'OCT p51617-2000 «XKunumHo-koMmyHanbHele yenyru. O6uime TeXHH-
YeCKHE YCJIOBHA» MHHUMAJILHBIA YPOBEHb TEMMNEparypsl ropsyed BOAL B TOYKAX BOAO-
pa3bopa y norpebureneit yCTaHOBJEH t}, min= 50°C.

Cnexyer MMeTb B BHJY, YTO YCTAHOBJICHME HOPMaTHBA pacxoia ropsyeid BOMbI
AOJUKHO COTMPOBOXAATHCA M YCTAHOBJICHHEM HOpMAarHBa pacxona XOJNOAHOH BOAB! (3Ta
B3aUMOCBA3b HarnaaHo noka3aHa B CHull 2.04.01-85* «Buyrpennuit Boxonposoa H ka-
HAJIM3aLMUA 30aHHIH»).

11. O exnwouenuu 8 pacuem mennoeoii Inepzuu, nompebnenHoii Ha zopauee 8000-

cHabxcenue, Koi(hunenma, yuumsiearouiezo menaogsie nomepu 8 cucme-
Max 20pAYez0 6000CHADMCEHUA ¥ 3ampambl Menaoeou 3Hepzun Ha omone-
HUue 6AHHBIX KOMHam.

CornacHo Meroauke 1, and onpeaeneHns cpeaHed 4acoBOi TEIUIOBOH HArpy3ku ro-
psdero BonocHabxeHHs norpebureneil TENNOBOH 3HEPrHH, HE UMEA BO3MOXXHOCTH onpe-
AENATHb TEIUIOBBIE MOTEPH B KAKIOH H3 CHCTEM ropadyero BoaocHabxkeHHA U 3aTpaThl Ten-
JIOBOH 3HEPTrHH Ha OTOIUICHHE BAaHHBIX KOMHAT KaXXAO0ro norpedburens, cneayer HCNoab30-
BaTb B pacueTax k03QPHUHEHT K.y, yYHTHIBaIOLIMA 3TH BEeIMUHHBI, — dopmyina (11) npu-
noxeHnna 1 xk Meroanke.

14. O nHopmax mennogsix nomepsd (nromHocmu menaogo2o nNOMoKa) 600AHIMI

menaonpoeooamu, CnpoexmupoeaHHsIMU 8 PA3TUYHbIE NEPUOObI.

HopMu TeruioBeix noreph (IUIOTHOCTH TEIUIOBOTO NMOTOKA) BOOAHBIMH TEIUIONPOBO-
JaMH, NPHBEACHHBIE B NMpHNIOXEHHH 2 K Meroauke 2, ocHoBaHsl Ha Hopmax npoekTupo-
BaHHA TEIUIOBOH H3OJLALHH IR TpybonpoBoaoB H 000pyaOBaHHA 3NEKTPOCTAHIINH H Ten-
noBelx ceted (M.:. I'occtpoitmanar, 1959) u oTHOCATCA K TEILIONPOBOAAM, CNPOEKTHPO-
BaHHBIM B 1959-1990 ropax.

Hopmsi, ocHoBaHHbie HA CHull 2.04.14-88, otHOCATCA K TermionpoBosaM, CMpOeK-
THpOBaHHBIM B 1990-1998 r.r.

Hopwmel, ocHoBanHbie Ha CHul12.04.14-88* ¢ uamenennem Nel (ang nepnoaa nocne
1998 r.), npuseneds B noaAroToBiieHHOM PockoMMyH3Hepro K u3naHmio Ilocobnm k Me-
Tomike 2. Ilocobue ¢ aBrycra 2004 r. pacnpocrpansercs PoCKOMMYH3Hepro.

15. O6 yueme nomepu (ymeuxu) mennonocumens 6 cucmemax menionompebne-

HUA, He npessliaro{ell OONycmIUMON nO2peHoCmu UIMepenuii, npu pacue-
me ¢ nompebumenamu.

CornacHo pasbacHeHm0 OIK Poccun ot 27.11.2003 NeKI'-4311/11 B cimyuanx He-
[MOJTHOro BO3BpaTa TEIUIOHOCHUTENA B TEIUIOBYIO CETh WJIM Ha HCTOYHHK TernnocHabeHHs



noTpebuTeNnh AOJKEH KOMIMEHCHPOBATh TEIUIOCHAbXalolled OpraHu3aliHM pacxoabl Ha
npuobpeTeHne # XUMHYECKYIO OUHCTKY BOAbI.

OTO0 MPpaBWIO HE NMPUMEHAETCA NPH pa3Mepe HEBO3BpaTa CETEBOH BOMBI, HE MPEBbI-
1HAIOLIEM AOTTYCTHMOMN NMOrPEeIHOCTH H3MEPEHHUH.

BOABIIMHCTBO M3BECTHBIX TEIUIOCYETUMKOB M3IMEPAIOT PAcXOX TETUIOHOCHTENA C MNOo-
rpemwtHOCTEIO +2%. «IIpaBuna yuera TEmnoBOH 3HEPrHH H TETUIOHOCHTENA» AOMYCKAalOT
TaKY10 e NMOrpelrHoCThb J11 BOAOCYETUHKOB.

Cnenyer UMeTh B BUJY, UTO Ha CTaHH H3MEPEHHH C LIE/TbIO KOMMEPYECKOro y4yera
HH TMOCTaBIUMK 3HEPrHH, HH €€ noTpedbuTenk He MOryYT JOCTOBEPHO YTBEPXAATb — YTO
HMEET MECTO Ha CaMOM JeJie. NMOrpelHoCTh H3MEPEHHH (B NOMYyCTHUMBIX Npenenax) Wiu
NOTEPH TEIUTOHOCHTENA.

YCTaHOBHTBH 3TO BO3MOXXHO 3KCNEPUMEHTANILHOH IPOBEPKOH, HO BOCNOJIb30BATLCA
ee pe3yJIbTaTaMH MOXXHO TOJIBKO MPH COrNIaCHH CTOPOH.

CyTb 3KCIEpHMEHTa COCTOMT B NPOBEPKE IUIOTHOCTH TEIUIOBOM CETH M CHCTEM Terl-
nonoTpebneHnusa IMyTeM 3aKphHITHA 33ABHXKKHM HA nogaroumeM Tpybonposoae Terosoii cetu

Ha rpaHulie pa3nena uaH ofeux 3aBHkEK. B nepBoM ciyuyae, €CH yTeuka TerU10HOCHTe-
na (cereBod BOABI) HMEET MecTO, Nnpeobpa3oBaresb pacxoia AO/MKEH MNOKa3aTh OTPHUA-

TeJIbHBIH pacXoJZl, BO BTOPOM CJIy4ae — NaJcHHe AaBJIEHHUA TCIUIOHOCHUTENA B TEIUIOBOi ce-
TH MOTPEOUTENA NTOKAXKET HAITHYHNE YTEUKH.

—

3aMEeCTHTENh FeHEPANbHOrO AUPEKTOPa- WM
IIaBHBIH MHXXEHEP [". M. CkonmpHHK

HauansHuk oTnena 3neprocbHepexeHnA éWo M. brirenckuii
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