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OMNPEQENEHUA

B HacTosLeln rnaBe NPUMEHSIIOT criedytoLimMe TePMUHbI C COOTBETCTBYHOLLMMUK OnpeaeneHu-

AMNU.

TepMuHbI

OnpepneneHnus

TennocHabxeHune

ObGecneyeHne noTpebuTENE TENIOBON S3HEPTUM TEMOBOW 3HEpPruen, Tenno-
HOcUTErNeM, B TOM YMcre NnogaepKaHne MOLLHOCTH.

Cucrtema TennocHabxe-
HUSA

COBOKyrIHOCTb WMCTOYHMKOB TEMNOBOWN QHEPIrMn n TeI'IJ'IOFIOTDGGJ'IFIIOLU,VIX yCTta-
HOBOK, TEXHOJ10I'MYECKN COEANHEHHbIX TEMNJ1I0BbIMU CETAMMW.

Cxema TennocHabxeHus

[okyMeHT, cogepkalumin NpeanpoeKkTHbIe MaTepuarnsl No 060CHOBaHMIO ad-

PeKTMBHOro 1 6e30nacHoOro PyHKLIMOHMPOBAHMS CUCTEMbI TEMNNOCHAOXEHUS,
ee pasBuTUSA C y4eTOM NPaBOBOro perynmpoBaHns B obnactu aHeprocbepe-

YKEHUS U NOBbILLEHNSI 9HEepreTu4eckon adpEKTUBHOCTH

McTo4yHuK Tennoson
3HEepruu

YCTpONCTBO, NpeaHasHavYeHHoe A11s NPOn3BOACTBA TEMMOBOW SHEPrun

Tennosas ceTb

COBOKYMHOCTb YCTPOWCTB (BKIMOYas LeHTparnbHble TennoBble NyHKTbI, HAacoC-
Hble CTaHuMW), NpeAHa3HayYeHHbIX AN nepegadv TenfnoBown aHeprim, Tenno-
HOCUTENS OT UCTOYHWKOB TEMNMOBOW 3HEprumn Ao TennonoTpebnsaowmx ycra-

HOBOK.

MoTpebutens Tonnuea
(manee notpeburens)

Jlnuo, an06peTa}ou.|,ee TONNMBO AJ14d NCNOoJ1b30BaHUA Ha, NpuHaanexalinx
€My Ha npaBse CcoB6CTBEHHOCTM UITM MHOM 3aKOHHOM OCHOBaHWUW, TOMSMBOMO-
TpeGﬂFIIOLLI,VIX YCTaHOBKax

TennocHabxatoLasi op-
raHmsauusa

OpraHusauus, ocyllecTehsowas npogaxy notpedutenam un (unum) Tenno-
CHabxaloLWwum opraHnsaumnsamM NponsBeAeHHbIX U NPUoGpPeTEHHbIX Teno-
BOW 3Heprmun (MOLWHOCTK), TENSIOHOCUTENS U BriagetoLlas Ha npase cob-
CTBEHHOCTW MM UHOM 3aKOHHOM OCHOBaHUWN MCTOYHMKAMW TEMNNOBOW 3HEP-
ru 1 (Mnn) TennoBbIMKN CETAMU B CUCTEME TENOCHABXeHUs, NoCpPeacTBOM
KOTOPOW OCYLLECTBNAETCS TennocHabxeHne notTpebutenen TennoBon sHep-
ru (OaHHOe NonoXeHne NPUMEHSIETCS K PErynMpoBaHMI0 CXOOHbIX OTHOLLe-
HWIA C yYacTUeM MHOUBMAYanbHbIX NpeanpuHuMaTenen).

TennoceTeBada opraHusa-
uusa

OpraHun3auusi, okasbiBatoLas ycrnyru no nepegadye TennoBoit aHeprum (aaH-
HOE MONOXeHWe NPUMEHSIETCS K PEryMPOBaHM0 CXOAHbBIX OTHOLLEHUI C yya-
CTVEM MHAMBUAYalbHLIX NpeanpuHUMaTenei).

30Ha gencTBmsa cuctemsl
TennocHabxeHns

TeppVITOpVIﬂ ropoacKoro okpyra nuinm ee 4acCtb, rpaHuubl KOTOpOVI yCTaHaBIn-
BaloTCs No Hanbonee yAaaneHHbIM TO4YKaM NoAKIMH4YeHus I'IOTpe6VITeJ'Iel7I K
TennoBbiM CETAM, BXOA4ALWLMM B CUCTEMY TennocHabXeHus.

KoTenbHo-ne4vHoe Ton-
JiMBO

JTioboe Tonnueo, KOTOpO€E Ucnosnb3yeTcA opraHmsaumeVl, KpoMe MOTOPHOro
Tonnnea

KoadhpumumneHT ncnonbso-
BaHWs Tenna Tonnvea

KoaddpuumneHT, koTopbli onpegensiet addekTMBHOCTbL NpeobpasoBaHns
BHYTPEHHEN 3HEPTUK YrNepoaHOro TOMMMBA B 3MEKTPUYECKYHO 1 TEMNOBYHO
3HEPrM0 NpW CXUraHnm Tonnmea B kotnax TAC

YcTaHOBNEeHHast MOLL-
HOCTb UCTOYHMKA Tenno-
BOW 3Heprum

CymMMa HOMUHarbHbIX TEMNMOBbIX MOLLHOCTER BCEro NPUHATOrO No akTy BBOAa
B 3KcnnyaTaumio o6opyaoBaHns, NpeaHa3HauYeHHoro Ans oTnycka Tennosoi
3HEeprumn noTpebuTtensam Ha cOOCTBEHHbIE U XO3NCTBEHHbIE HYXAb!

Pacnonaraemas mouy-
HOCTb MCTOYHMKA TEMNSIO-
BOW 3Heprum

BennyuHa, paBHas yCTaHOBIEHHOM MOLLHOCTM UCTOYHUKA TEMSOBOW 3HEPIrUn
32 BblMETOM 0OBEMOB MOLLHOCTU, HE peanmn3yemMon Nno TEXHUYECKUM NpUYm-
HaMm, B TOM 4YuMCrie MO NPUYMHE CHUKEHUS TEMMOBON MOLLHOCTUN 06opyaoBa-
HUA B pe3ynbTaTe 3KcnayaTauun Ha NPoaNeHHOM TEXHUYECKOM pecypce
(CHWKeHne NnapaMeTpoB Napa nepepn TyYpOVHOWN, OTCYTCTBUE PELMPKYNSALNA B
NMKOBbLIX BOAOrpenHbIX KoTnoarperatax n ap.)

MOLWHOCTb MCTOYHMKA
TENs0BoOMn QHEPINN HETTO

BennuuHa, paBHada pacnonaraemoﬁ MOLLIHOCTM UCTOYHMKA TEMNOBOMN QHEeprmm
3a BblYETOM TENOBOM Harpysku Ha COBCTBEHHbIE N XO3SUCTBEHHbIE HY>XXObl

TonnuBHO-3HepreTnye-
cKuin banaHc

JoKkyMeHT, cogepallmin B3aMMOoCBA3aHHbIe NokasaTesnn KONMYeCcTBEHHOro
COOTBETCTBUSA NOCTABOK 3HEPreTMYECKNX peCypcoB Ha TeppuTopuio cybbekTa
Poccuickon ®egepauny unm MyHuumMnanbHoro obpasoBaHuns n nx notpebne-
HWS, yCTaHaBNMBAalOLWMI pacnpegeneHne aHepreTM4eckMx pecypcoB Mexay
cucTemMamu TennocHabxeHus, notpebutensamu, rpynnamm notpedbutenen n
No3BONAIOLWMNIA onpeaennTb 3HEKTUBHOCTb MCMOMb30BaHUA aHepreTnye-
CKVX pecypcosB

KomOunHmpoBaHHas Bbipa-
00TKa 3NEeKTPUYECKON U
TEN0BOW 3HEeprum

PexvmM paboTbl TENo3NekTpoCcTaHUMi, NPy KOTOPOM MPOU3BOACTBO 3/1ek-
TPWYECKO SHEPTMN HEMOCPEACTBEHHO CBA3aHO C OAHOBPEMEHHbBIM MPOoun3-
BOZCTBOM TEMJIOBOV HEpPrum




TepMuHbI

Onpepenenus

HecHmxaembin Hopma-
TMBHbIM 3anac Tonnmea

3anac Tonnuea, co3gaBaeMblii Ha ANEKTPOCTaHLUUSX U KOTENbHbIX OpraHn3a-
LU SNeKTPO3HepreTMkn Ans nogaepKaHns nnocoBbIX TeMnepaTyp B rna.-
HOM Kopryce, BCOMOraTerbHbIX 34aHUAX U COOPYXEHUSX B pexume "BbbKu-
BaHMA" C MMHUMarnbHOW pac4YeTHON 3NEKTPUYECKON U TEMMOBOW HArpy3Kom no
YCNOBMSAM CaMOro X0rogHOro Mecsiba roga

HopmaTuBHbIN aKcnnya-
TauMOHHbIV 3anac Tomn-
nvBea

3anac Tonnuea, HeobxoanMbIN ANA HaaeXHoW U cTabunbHon paboThbl anek-
TPOCTaHLMN N KOTeMbHbIX, 06ecneynsaoLwmMin NNaHoBYIO BbIPaboTKy anekTpu-
4YeCcKon 1 (Mnu) TeNNOBON SHEPTrMK

O6wwnin HopMaTMBHbLIN 3a-
nac OCHOBHOIO U pe3epB-
HOro BWOOB TOMNIMBA

O6Wwwnin HopMaTMBHbLIN 3anac OCHOBHOMO U Pe3epBHOro BUAOB TOMNMMBA, onpe-
Aensiembli o cymme o6beMOB HECHMXKAEMOro HOpMaTMBHOIO 3anaca Tomn-
MBa U HOPMATUBHOIO 3KCMITyaTaUMOHHOro 3anaca Tonnmea

YcnoBHoe ToNnvMeo

anIHFITaFI npu pacyeTax egnHMua y4eta opraHn4eckoro tonmnimea, KotTopas
ncnonb3yeTcd anda cHUcCneHmna none3Horo nencTeus pas3fninyHbiX BUOOB TOMN-
JimBa B X CYMMapHOM y4eTe

3HepreTUYeckuii pecypc

Hocutenb aHeprun, aHeprus KOTOPOro UCMONb3yeTCs UM MoXeT BbITb nc-
nonb3oBaHa Npu OCYLLECTBNEHUN XO3ANCTBEHHOW N MHOW AeATeNbHOCTH, a
Takke BUA d3Heprum (aTtoMHas, Tennosas, arnekTpuyeckas, aNekTpoMmarHuTHas
3HEPrNs N ApYyron BUA SHEprnm)

OnemeHT Tepputopuanb-
HOro genexusi

TeppuTOpMs FOPOACKOro OKpyra Uin ee YacTb, YCTaHOBMEHHas Mo rpaHmuam
agMUHUCTPATUBHO-TEPPUTOPUANbHBLIX eOUHNLL.

PacuyeTHbIn anemeHT Tep-
puUTOPNanbHOro AeneHns

TeppuTOpMSa ropoACKOro OKpyra unu ee YacTb, NpUHATaA ANg Lenen paspa-
DOOTKM CXeMbl TENNOCHAGXEHNS B HEM3MEHSAEMbIX FpaHuLax Ha BECb CPOK
[EeNCTBUSA CXeMbl TEMNIOCHA0XEeHUS.

TexHonorn4yeckas saoHa

EovHuua yKpynHeHHOro AeneHns Tepputopum ropoga no 3oHarnbHO-TEXHOIO-
rMYECKOMY NPUHLMNY, OO BEANHAIOLLAS HECKOBKO TEMMOBbLIX PANOHOB MK
coBnagatoLuas ¢ rpaHuLamMy TeNoBOro pawoHa.

Tennosou panoH

EavHnua TeppuTopunanbHoOro aeneHna, B roaHnuax KOTOpOVI ocyulecTBnda-
I0TCA TeXHOJ1I0rM4eckKne npouecchbl Nnpon3sBoacTea, nepegadm n I'IOTpe6J'IeHI/Iﬂ
TEN0BOW SHEPInn.

LleHTpanusoBaHHoE Ten-
nocHabxeHue

TennocHabxeHune I'IOTpe6VITeJ'Iel7I OT UCTOYHUMKOB TEMJ1a Yepes 06UJ,le Tenno-
BYH CEThb.




COKPALLUEHHUA

B HacToswen rmase NPUMEHSIOT CrieayoLne CoKpalLeHus:

BK — BogorpenHbIin KoTen;

NBK — nukoBas BogorpenHas KoTenbHas;

My — naporasoBag yCTaHOBKa;

MCr, NCB — nogorpeBatenb ceTeBOW BOAbI;

POY — peoyKunoHHO-OXMagnTensHasi yCTaHOBKa;

PCO — pecypcocHabxatoasn opraHnsauus;

CH — cobcTBEHHbIE HYXAbI;

XH — X039MCTBEHHbIE HYXIbI;

TCX — TOBapumLLECTBO COBCTBEHHUKOB XXUMbS;

TCO — TennocHabxaroLasa opraHM3aumns;

TC — TennoBble ceTy;

TOY — TennodunkalunoHHasa yCTaHOBKa;

T3 — TennoBas aHeprus;

TOK — TONNMBHO-3HEPreTUYECKNIA KOMITIEKC;

BC — ropsyee BogocHabxeHue;

ETO — eguHas TennocHabxarowas opraHn3auns;

YKCK — XUNULHO-CTPOUTESbHbIN KOONepaTus;

ON3K — opraHusaumm MHXEHEPHO-3HEPreTUYECKOTrO KOMIITEKCa;

MVYTT — MyHMUMnanbHOe YHUTapHOE NpeanpusaTue;

EICT — eanHas rasoTpaHcnopTHasi CUCTEMA;

KC — komnpeccopHada cTaHuus;

MI™ — marucTparnbHbIN rasonpoBos;

AO - akuunoHepHoe obLLeCTBO;

O3HT — 00w HopMmaTUBHbINA 3anac OCHOBHOIO M Pe3epBHOIO BUAOB TOMNBA;

OOO — 00L1EeCcTBO C OrpaHNYEHHOM OTBETCTBEHHOCTbIO;

HH3T — HecHWKaeMbli HOPMaTMBHbLIN 3anac TONMMBa;

H33T — HopmaTUBHbIN 3KCNyaTauMoOHHbIV 3anac TonnBea;

MXI — noa3emMHoe xpaHunuulie rasa;

PTX — pe3sepBHOE TOMSIMBHOE XO3ANCTBO;

TOb - TonnnBHO-3HepreTudecknin 6anaHc;

T3P — TONNMBHO-3HEpPreTu4ecKkne pecypcsl;

TOC — TennoBas anNeKTpoCTaHUuS;

T3, — TennoanekTpoueHTpars;

YPYT — yaenbHbI pacxos yCroBHOro TONSMBA;

OrbY «LPKKY» MuHob6opoHbl Poccun — heaepanbHoe rocyaapCTBeHHOE GHoMKeTHOE yupe-
XoeHue "LieHTpanbHoe XUnuHo-KOMMYHanbHoe ynpaBneHne" MMHUCTEPCTBA OOOPOHLI;

OC — anekTpocTaHuus;

O3 — aneKTpuyeckas aHeprus;

OAO «PX[» — oTKkpbITOe akLnoHepHoe obLecTBo «Poccuinckune xenesHble 4OPOrmy;

BMK- 6r104HO-MOgyNbHas KoTenbHas;

MIT «KTC» - myHuuunaneHoe npeanpuatie «KanuHuHrpaaTennoceTby;



OrkOY Kall ¢Cb Poccun — dhenepanbHoe rocyaapCTBEHHOE ka3eHHoe obpasoBaTtenbHoe
yupexaeHune KanvHuHrpaackmi norpaHuyHbIn MHCTUTYT doegepanbHom crybbl 6e3onacHoctn Poc-
cuu;

AO KK — akumoHepHoe o6LwectBo «KanvHuHrpaackasi reHepupytowas KOMnaHus»;

MO3P — MMHMCTEPCTBO 3KOHOMMYECKOTO Pa3BUTUS;

THC — TennoBas HacocHas cTaHuus.
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Pasgen 1. CTpykTypa 1 cocTaB 35IeKTPOHHOM MOAeNnv ropoacKoro okpyra

1.1. OCHOBHbIE NOHATUA U onpeaernieHus

"eonHdopmaumoHHas cuctema (IT'MC) - HdopmaumoHHast cuctema, obecneunsatoasi coop,
XpaHeHue, 0bpaboTky, 4OCTYyN, OTOBpaKeHne 1 pacnpocTpaHeHe NPoOCTPaHCTBEHHO-KOOPAUHNPO-
BaHHbIX AaHHbIX. [MIC cogepXuT AaHHble O MPOCTPAHCTBEHHbIX 0ObeKTax B hopme MX LMpoBbIX
NpeAcTaBneHnn (BEKTOPHbIX, paCTPOBbIX), BKMOYAET COOTBETCTBYIOLLMIA 3a4a4am Habop doyHKLUMO-
HanbHbIX Bo3MoxHocTen TMC, B KOTOpPbIX peanuayoTcst onepaumm reouHpopMaumMoHHbIX TEXHOMO-
M, NOOAEPXKMBAETCS annapaTHbIM, NPOrpaMmMHbIM, HPOPMaLMOHHBIM obecneyeHnem.

MC Zulu xpaHnTt gBa Trna nHopmMaumnm — rpacomuyeckyto 1 CeMaHTUYECKYHO.

Mpadunyeckme aaHHble — 31O Habop rpadhmyecknx cnoes cuctemsl. ['padmyeckunin cnowv npea-
cTaBnsieT cobor COBOKYNHOCTb NMPOCTPAHCTBEHHbIX 0OBbEKTOB, OTHOCALLMXCS K OQHOW Teme B npe-
Aenax HEKOTOPOW TEPPUTOPMM U B CUCTEME KoopauMHaT, obwmx ana Habopa crnoes.

CemaHTMyeckne gaHHble NpeacTaBnsaoT cobor onucaHne no o6bektam rpadudeckon 6asbl.
NHdopmauuna B cemaHTudeckyto 6a3y AaHHbIX 3aHOCUTCA nornb3oBaTteneM. CemaHTuyeckasa 6asa
AaHHbIX NpeacTaBnseT cobor Habop Tabnuy, MHPOPMALIMOHHO CBA3aHHbIX Apyr ¢ gpyrom. OgHa us
Tabnuu gomkHa obs3aTenbHO coaepXaTb rnore CBSA3U C KapTon (N0 yMOMYaHWo 3TO Nore HasbiBa-
etca SYS), T.e. To none, B KOTOpPOe 3aHOCATCS KrtoueBble 3HauveHus (ID) rpadmnyecknx o6bekToB.

Cnon - COBOKYMHOCTb MPOCTPAHCTBEHHbLIX OOBbEKTOB, OTHOCALLUMXCS K OOHOM Teme (knaccy
06BHEKTOB) B Npeaenax HEKOTOPOM TEPPUTOPUN U B CUCTEME KOOpAMHAT, 0bLLmx Ans Habopa croes.
lMocnoHoe M MHOrOCIOMHOE NpeAcTaBleHne ABNSieTC Hanbonee pacnpoCTPaHEHHbIM CMOCO-
OoM opraHmnsauumn NPOCTPaAHCTBEHHbIX AaHHbIX B MOCIOMHO-OpraHn3oBaHHbix M'C.

Cnon siBnsieTcs OCHOBHOW MH(POPMAaLMOHHOM eauHuuen cuctembl Zulu. Crion npegHasHa-
YeHbl 4N XpaHeHus rpacdpmnyecknx o6bekToB. BHYTpM cnos kaxabii 06bekT uMeeT naeHTudmkaTop
(knto4), ero Takke HasbiBaloT ID obbekTa.

NpeHtudukatop (ID) - yHuKanbHbIR (B Npegenax criosl) Homep, NpunmncbiBaemMblii NPoCTpaH-
CTBEHHOMY OOBEKTY Crnosl, NMpMcBanMBaTbCA aBTOMATUYECKN, CIYXXUT ANs CBSA3U NO3ULMOHHON U He-
NO3MLMOHHOM YaCTN NPOCTPAHCTBEHHbIX AaHHbIX.

Mo cnocoby xpaHeHus rpaduyeckon nHdopmaLnmn CyLLLECTBYIOT crieqytoLwme Cnou:

® BEKTOPHbIE;

e PaCTPOBbLIE;

e Crnou penbeda;

e CITOM C CepBepoB.

BeKTopHbIV Cnon MoxeT cogepaTtb: TOYeYHbIe (MMKTOrpaMMbl UM «CUMBOJSIbIY ), TEKCTOBbIE,

NWHEenHbIEe (MUHUK, NONUNNHWK), NIOLWAAHbIE (KOHTYPbI, NONMKOHTYPbI) 06beKTbl. Kpome Toro, B Bek-
TOpPHOM crnoe rpaduyeckne o6beKkTbl HE3aBUCUMO OT MX rpadomuyecKkoro Tuna AensTca Ha ABe pas-
HOBMAHOCTUN: NpPOCTble rpadmyeckne o06beKkTbl (MPUMUTUBLI) U TUMOBbIE (KaccuuLMpoBaHHbIE)
rpacdpuyeckne obbekThI.

MpocTble rpaduyeckme 06bLEKTbI cogepaTt Bce aTpmubyTbl 0TOOpaeHns BHYTpu cebsi.
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Tunosble rpaduyeckme 06bEKTbI coaepaT MLb CCbINIKY Ha TUNOBYIO CTPYKTYPY, KOTopas 1
onpegendet rpaduyeckun Tun, atpnbyTbl OTOBPaKEHUS N TEKyLLee COCTOosiHME obbekTa (Takue
00BbEKTbI, KaK MpaBuno, NCNOMb3YT NPY HAHECEHUN NHXEHEPHbIX CeTeN).

MpocTble rpadmyeckne 06bEKTbI MOTYT ObiTh CBA3aHbI C OAHOW CeMaHTMYeckon 6ason gax-
HbIX, obwen ansa Bcero cnos. Tunosble rpaduyeckne 06bLEKTbl CBA3bIBAKOTCS TOMBKO C CEMaHTUYe-
ckon 6asomn cBOero Tuna.

PacTtpoBbiin crion 3agaetcsa dpannom n3obpaxeHnsa n koopanHaTtamm Ha MECTHOCTU, COOTBET-
CTBYHOLMMM N300paKeHnto, Tak HasdblBaeMbIM onvcaTenem pactpoBoro cnos. MHgopmauus o pact-
poBbIX 00bEeKTax XxpaHuTcs B harnax ¢ pacwmpennem ZRS. O1n dhannbl MUMET NPOCTON TEKCTOBLIN
dopmaT. PactpoBas rpynna — aTo 06beanHeHe pacTpoBbiX 0O bEKTOB, paccMaTpMBaeMbIX CUCTe-
MOW Kak 0guH 06bekT.

Mogenwu penbeda, NoCcTpoeHHble B cucteMe Zulu, xpaHaTcsa B Buae ocobbix cnoes. B cnosax
penbeda XpaHUTCA TPUAHTYNALMOHHAs ceTka, ANs TOYEeK BEpLUMH KOTOPOW 3ajaHa BbicoTa Hapg,
YPOBHEM MOPSI.

B cucteme nomMmMmMo pacTpoBbIX M BEKTOPHBLIX CIIOEB MMEETCS BO3MOXHOCTb MCMONb30BaTb
cnowu ¢ cepBepoB, nogaepxusatomx cneumdpukaumo WMS (Web Map Service).

KapTa aBnseTca OCHOBHbIM AOKYMEHTOM cucTembl Zulu. OHa coaepXuT CrUCOK CroeB C na-
pameTpaMn UX OTOBpaXKeHus, xapakTepHbIMK AN1s AaHHOW KapTbl. KapTa MOXeT MMeTb OAHO Mnu
HeCKOmMbKO OKOH. Yepes okHa KapTbl Nosib3oBaTenb MOXET paboTaTb CO CNoOsMU KapTbl: NpocMaTpu-
BaTb, OCYLLECTBNATb 3anpochl, peAakTupoBaTb, BbIBOAUTb Ha neyaTb U T.4. Puanyeckun kapTa aBng-
eTCcsa ABOUNYHbIM (harnom ¢ pacwmpennem ZMP (ZuluMaP).

Kapta He cogepxuTt rpacdunyeckon nHgpopmauuun. IMpaduryeckas MHopMaumsi HaxoguTcsa B
CNnosiX, a KapTa XpaHUT TOMbKO CMMCOK UX UMeH. [Mpn 3ToM crou un dawnnbl KapTbl MOryT pacnona-
ratbCs Ha KOMMbIOTEPE B pasHbIX MecTax. Yaanue ¢ gucka pann KapTbl, MOXHO NOTEPSATb TOSNbKO

HACTPOMKN OTOBPaXKeHWs1 CNIOEB AN JaHHOW KapThbl.

1.2. BasoBble BoamoxHocTtun M’MC Zulu

MeonHdopmaumoHHas cuctema Zulu npegHasHadveHa ang paspabotkun NMC npunoxeHnn, Tpe-
OyoWmx BM3yanuaaumm NpoCTPaHCTBEHHbIX AaHHbIX B BEKTOPHOM M pacTPOBOM BuAe, aHanmsa ux
TOMOMOMMN N NX CBA3K C CEMaHTMYECKUMM 6azammn JaHHbIX.

C nomoubto Zulu MOXHO co3faBaTb BCEBO3MOXHbIE KapTbl B reorpauyeckmx npoekumsx,
U NNaH-CXEeMbI, BKIHOYAA KapTbl U CXEMbl UHXXEHEPHbIX CETEN C NOAAEPKKOM UX Tononoruu, pabo-
TaTb C 6OMbWMM KONMMYECTBOM PacTpoOB, NPOBOAUTb COBMECTHbI CEMAHTUYECKUA U NPOCTpaH-
CTBEHHbIM aHanu3 rpaduyecknx n TabnuuHbIX OaHHbIX, CO34aBaTb pasnUyHble TemaTuyeckune
KapTbl, OCYLLECTBNASATb 3KCMOPT U UMMNOPT AAHHbIX.

Mpun co3gaHumn n KoppeKkTMpoBKe anekTpoHHon mogenu MMC Zulu nossonsert:

e OCyLLecTBNATbL 06paboTKy pacTpoBbiX N306paKeHnn (hopmaToB NPM MOMOLLU BCTPOEHHOIO
rpadpuyeckoro pegakropa;

e NONb30BaTbCA AaHHLIMU C CEPBEPOB, nogaepxunsatrowmnx cneumndpukaumo WMS (Web Map

Service);
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e NPV BEKTOPU3aLMM UCNONb30BaTb Kak MPUMUTUBHbIE OOBLEKTbl (CMMBOSIbHbIE, TEKCTOBBIE,
NHENHbIe, NNoLwaaHble) Tak U TUNOBble OOBLEKTLI, ONUCbIBAaEMblE CaMOCTOATENBHO B CTPYKType
cnos;

e paboTaTb C CEMaHTUYECKNMWN JAHHBIMW, MOAKITHOYAaEMbIMU K CNOK U3 BHELUHUX UCTOYHUKOB
BDE, ODBC wnn ADO 4epes onucatenu 6a3 gaHHbIX;

¢ BbIMOJMHATL 3anpocbl K 6aszam AaHHbIX C OToOpaXkeHmem pesynbTaToB Ha KapTe (Mouck
onpegeneHHon MHpopmaumm, HaxoXaeHne CyMMbl, MakCMManbHOro, MMHMManbHOrO 3Ha4YeHUs, U
T.A.);

® BbIMOMHATL MPOCTPaAHCTBEHHbIE 3anpocbl MO OObekTam KapTbl B COOTBETCTBMM CO
cneumdumkaunamm OGC;

e CO30aBaTb Mofenb penbeda MeCTHOCTM M CTPOUTb Ha €€ OCHOBE W30fMHMK, 30HbI
3aTonneHus npodunm u pacTpbl penbeda, paccunTbiBaTb NOWaAN U 06BEMBI;

e 3KCNOPTMPOBATb AaHHbIE U3 CEMaHTMYeCcKon 6a3sbl Ny pesynbTaTbl 3anpoca B ANIEKTPOHHYHO
Tabnuuy Microsoft Excel nnu ctpanmuy HTML;

e MPOrpaMMHO UMM MO CEMAHTUYECKUM AaHHbIM CO34aBaTb TEMaTuUYecKue packpacku, C
MOMOLLLbIO KOTOPbIX MEHSIETCSA CTUIb OTOOpaXKeHNss 0O HLEKTOB;

e BbIBOAUTb AN151 BCeX 0OBbEKTOB CrNosi HAANMUCK UNn BUPKKU, TEKCT HAAMUCK MOXET Kak bpaTbecst
N3 cemaHTnyeckonm 6asbl JaHHbIX, TaK 1 NepeonpeaensitbCa NporpamMmmMHo;

e oTOOpaxaTb 06bEeKTbl cnos B ¢opmaTte nceBo-3D MO3BOMSAOWEM BU3yanuanpoBaTbCs
OTHOCUTENbHbIE BbICOTbl OOBHLEKTOB (HAaNpuMep, BbICOTbI 34aHUN);

e CO34aBaTh M UCMNOMb30BaTb OUONMOTEKY rpacoMyHECKNX INEMEHTOB CUCTEM TEMNNOCHABXEHNS
N PEXMMOB NX PYHKLMOHMPOBAHWS;

e CO30aBaTb paCYETHbIE CXEMbl MWHXEHEPHbIX KOMMYHMKAUUMW C aBTOMaTU4ECKUM
opMUpOBaHMEM TOMOSOrMM CETU U COOTBETCTBYIOLWNX 6a3 AaHHbIX;

® N3MEHSTb TOMOJSIOTNI0 CETEN U PEXMMbI PaboThbl e 3NIEMEHTOB;

e peLuaTb ToMNosornyeckmne 3agadm (M3aMeHeHne CocToAHUS 06 bEKTOB (MepPEeKntoYeHns ), MOUCK
OTKMNIOYAKLLMX YCTPOMCTB, MOMCK KpaTHanmnx NyTen, NOMCK CBA3aHHbIX 06 bEKTOB, NOUCK KomeL).

1.3. MogenupoBaHue TenI0BOM CeTH

MakeT ZuluThermo, ocHoBon anga paboTbl kKoToporo asnsetcda NMC Zulu, no3sonseT cos3gaTb
pacYeTHY0 MaTeEMaTUYECKYHO MOAENb TEMSIOBOWN CETU, BbINOMHUTL €€ NacnopTu3aumto, 1 Ha OCHOBE
CO34aHHON MoAenu pelaTb MHPOPMaLUMOHHbIE 3a4ayu, 3a4a4un TONOMNOrMYecKoro aHanmaa, u Bbl-
NOMHATL Pa3nuyHble TENNOrMApaBNNYECKMe pacyeTbl.

MaTtemaTtunyeckass mogenb npeactaBnaetT cobow CBA3aHHbIM rpady, rae ysnamm aBnsioTCcs
006beKTbI, a Ayramu rpada — yyacTtkm Tennosomn cetn. Kaxabin o6bekT matematmydeckon moaenm
OTHOCUTCS K ONpeAeneHHoOMY TUMY, XapaKTepuayrLlemy OaHHYI0 UHXEHEPHYHO CeTb, U UMeeT pe-
XMMbl paboTbl, COOTBETCTBYHOLLNE €ro (PYHKUNOHANbHOMY Has3Ha4yeHuo. TennoBas ceTb BKoYaeT
B cebs crnegytolime OCHOBHblE OOBEKTbI: MCTOYHUK, Y4aCTOK, NOTPebUTenb M y3nbl: LEeHTPanbHbIN
TennoBow NyHKT (LTIT), HAcCOCHYO CTaHuuto, 3anOpHO-perynupyoLyo apmaTypy, U gapyrme ane-

MEHTbI.

13



MCTOYHMK — 3TO CUMBOSbHbIA OOBEKT TEMNOBOW CETU, MOAENUPYIOLLMIA pPeEXuM paboTbl Ko-
TenbHon nnu T3AL. B matematnyeckon mogenm NCTOUHNK NpeacTaBnsieTcsi CeTeBbIM HACOCOM, CO-
3[aloWwum pacnonaraembli Hanop, Y NOANUTOYHBIM HACOCOM, onpeaensoLWwmMM Hanop B obpatHOM
TpybonpoBoge.

Y4acToK — 3TO JIMHENHbIN OOBLEKT, HA KOTOPOM HE MEHSITCSA: AnameTp Tpybonposoga, Tvn
npoknagkun, Bua N3onauum, pacxoq TennoHocuTens.

MoTpebutenb — aTO CMMBOJSIBHOM OOBHLEKT TEMSIOBOW CETU, XapaKTepusylowmnincs notpebne-
HMEM TEensI0BOMN SHEPINN U CETEBOW BOAbI.

O606LLEeHHbIV NOTPEBUTEN — CUMBOSTbHBIA OOBLEKT TEMMOBOW CETU, XapaKTepU3yoLLMICA no-
TpebnsieMbiM pacxogoM CEeTEBOM BOAbl UMM 3adaHHbIM COMPOTMBNEHMEM. Takum notpebuTtenem
MOXHO MOAENMpPoBaTb, Hanpumep, obLLyo Harpy3Ky KBapTana.

Y3en — 3T0 CMMBOJSbHLIN OOBLEKT TENNOBOK CeTU. B TennoBon ceTn yanamu siBRsOTCA BCE
06BbEKTbI CETU, KPOME UCTOYHMKA, NOTpebuTtensa n ydactkoB. B matemartmnyeckon Moaenn BHyTpeH-
Hee npeacTaBneHne 06bEeKTOB (KpOME UCTOYHUKA, NoTpebuTens, nepembivkn, LITIT n perynatopos)
MoaenupyeTca AByMs y3raMu, YCTaHOBIEHHbIMM Ha noatowem n obpaTtHom TpybonpoBoaax.

HacocHasi cTaHumMsi — CUMBOMbHbBIV OOBEKT TENNOBOW CETU, XapakTepU3YLNNCA 3a4aHHbIM
HaNoOpPOM MIM HaNOPHO-PaCXO4HOW XapaKTePUCTUKOM YCTAaHOBIEHHOIO Hacoca.

TennoBas ceTb MOXET ObITb N300pakeHa CxeMaTU4HO, MPU 3TOM HEBaXHO, ByayT nNn koopau-
HaTbl y3NoB (0OBLEKTOB TEMOBOW CETU) U YTl MOBOPOTOR (TOYKM Neperioma y4acTKoB) BBeAEHbI M0
KoopAmMHaTam C reoae3vyeckon TOYHOCTBIO U 06prcoBaHbl MO NOASNOXKKe. BaxXHO, YTOObI HYXXHble
06beKTbl Tennosoun ceTu (yanbl) Obiny coegnHeHbl ydacTkamu (gyramum). CxematudHoe nsobpaxe-
HMe MOAEenu TEnnOoBOW CeTn NOo3BoNAeT O6bICTPO NPOBECTU TENNornapaBnMyYeckme pac4eTbl, HO He
OAET BO3MOXHOCTM ONpenennTb MECTOHAXOXAEHNE CBONX CETEN.

1.4. UcxoaHble AaHHbIe MoAesnin TenyoBon ceTn

Mpexae 4emM NpUCTYNUTb K MHXXEHEPHbIM pacyeTam, HE06XOAMMO 3aHECTU UCXOOHbIE AaHHbIE,
AOCTaTO4HO MOSHO XapaKkTepumaytoLlme Bce OCHOBHbIE OObEKTbI TEMMOBOW ceTu. B 3aBncnmocTn ot
BMAa NPOBOAMMOro pacyeTa, MOXeT NoTpeboBaTbCsl 3aHECTU AONOSNHUTENbHbIE AaHHbIE K YXXe BBe-
AEHHbIM. VIcxodHble AaHHbIE XPaHATCSA B COOTBETCTBYHOLLEN Ba3e gaHHbIX, KOTopas NogkyaeTcs
K CXeme, ONnMCbIBatoLLyt0 TOMOSOMNI0 CETW.

MepeyeHb NCXOAHbIX AAHHbIX, OMUCLIBAKOLNX UCTOUYHMK CETHU:

e reogesnyeckasi oTMeTKa, M;

e TEMNepaTypa B nogatoem Tpybonposoge, °C;

e 3HaYeHne TemnepaTypbl CeTEBOM BOAbl B nojatowiem TpybonpoBoae, Ha koTopoe Obino
BbINOSIHEHO NPOEKTUPOBAHNE CUCTEMbI LLIEHTPanM3oBaHHOro TennocHabxeHus, °C;

e TEMMepaTypa XonoAHOM BOAONPOBOAHOM Boabl, °C;

e TEMMepaTypa Hapy>xHoro Bosgyxa, °C;

e pacrnonaraemMbli HaNnop Ha BbIXOAE U3 UCTOYHMKA, M;

e Hanop B obpaTHOM Tpy6onpoBoAE Ha UCTOYHMKE, M;

e TEKyLLAsi TeMnepaTypa Hapy>XHOro Bo3ayxa, °C;
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e Apyrue gaHHble, Heobxoaumble NS HEKOTOPbIX TUMOB PacyeToB.

lMepeveHb NCXOAHbIX OAaHHbIX, ONUCLIBAKOLUX NOTPEeObMTENS TENNOBON SHEPIUN:

e BbiCOTa 34aHuns noTpebutens, m;

e CXeMa nogknoveHns notpebutens — BbibnpaeTca cxema npucoeaMHeHns y3na BBoaa;

e 3Ha4YeHne TemnepaTypbl CETEBON BOAbl, HA KOTOPOE Obino BbIMNOSTHEHO MPOEKTUPOBaHME
cuctem otonneHus (CO) n seHTunaumm (CB);

e pacyeTHas Harpy3ka Ha oTonneHue kan/y;

e pacyeTHas TemnepaTypa Boabl Ha Bxoge B CO, °C;

e pacyeTHas TemnepaTypa Boabl Ha Bbixoge u3 CO, °C;

e pacyeTHas TemnepaTypa BHyTpeHHero Bo3gyxa ansa CO, °C;

e HanNn4yme perynaTopa Ha OToMneHue;

e A8 3aBUCUMbIX CXEM, C HENOCPEACTBEHHbIM, 35IeBATOPHbLIM UMM HACOCHBbIM CMeLLeHMeM
HeoB6XxoanMOo JOMNONHUTENBHO 3aHECTM pacyeTHbIN pacnonaraemMblin Hanop B CO, Mm;

e AN HE3aBMCUMbIX CXEM, MOAKIHYEHHbIX Yepe3 TennoobMeHHbIN annapat Heobxoaumo
AOMONMHUTENbHO yKasaTb KONMMYecTBO cekuun TennoodbmeHHoro annapata (TO) Ha CO, notepwu
Hanopa B cekumsx TO Ha CO, m, n ap.;

e (bakTu4eckn ycTaHoBrneHHoe o00opyaoBaHue: KO3IMUUMEHT MPOMNYCKHOM CMOCOOHOCTM
perynartopa CO, HoOMep yCTaHOBNEHHOro anesaTopa, AMaMeTp YCTaHOBIEHHOrO consa anesarTopa,
MM, KOSTIMYECTBO U XapaKTePUCTUKM YCTAHOBIIEHHbIX LWanbbl HA CUCTEMY OTOMMEHMS;

e pacyeTHas Harpyska Ha BeHTunaumto kan/y;

e pacyeTHasa TemnepaTypa HapyHoro Bosayxa ans CB, °C;

e pacyeTHasa TemnepaTypa BHyTpeHHero Bo3ayxa ans CB, °C;

e YCTaHOBMEHHbIE LWaNbbl Ha CUCTEMY BEHTUIMALUN — KONIMYECTBO M pa3mepbl;

e pacyeTHas cpeaHsas Harpyska Ha BC Mkan/y;

e Temnepatypa Boabl Ha BC,°C;

e HanNnume perynatopa Temneparypbl;

e JONSA UMpKynaumm ot pacxoga Ha NBC, %;

e ana cuctem NBC ¢ 3akpbiTbiM BOAOpa3bopom ykasbiBatoTca konuvectso cekumn TO MBC |
CTyneHwu, konuyecTso napannenbHblx rpynn TO MBC | ctyneHsb u T.4.

lMepeyeHb WUCXOAHbBIX AaHHbIX, oOnucbiBaroWwmx 0600LweHHoro noTpebutens TenmnoBowu
3Hepruu:

e reogesnyeckasi oTMeTKa, M;

e coco6 3afjaHus Harpysku - ykasblBaeTcsl cnoco® 3agaHusa Harpyskum Ha 0606LueHHOM
notpebuTene: pacxogom Unu CoOnpoTUBIIEHUEM;

e Tpebyembln Hanop, Mm;

e nonsa Bogopasbopa 13 nogatowero Tpybonposoaa - 3agaetca gons otéopa sogbl (o1 0 go
1) n3 nogatoLero Tpybonposoga Npy OTKPbITOM BOAOPa3bope CUCTEMbI ropavero BOAOCHabXeHus;

e MpuY 3aJaHns Harpy3kn pacxogoM ykasblBaeTcsl CyMmapHbi pacxog Boabl Ha CO, CB n 3akp
cuctembl 'BC, T/y;
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e pacxof BOAbl HA OTKPbITbI BOAOPa3top uUnu BenuuMHa pacxoda, yYuUTbIBaKOLWEro yTeuyku
TennoHocuTens B nogatoLlem Tpybonposoae, T/4.

MepeveHb NCXOAHbIX AAaHHbIX, OMUCbIBAKOLMNX Y4aCTOK TEMNOBOW CETU:

e ANMHA y4acTKa, M;

e BHYTPEHHUI AnameTp nogatoLlero n obpaTHoro TpybonpoBoaos, M;

e LLIEPOXOBATOCTb NoAatoLero n obpatHoro TpybonpoBoaos, M;

e KO3(PPMLMEHT MECTHOrO CONPOTUBNEHMSA Noaatowero n obpatHoro Tpy6onpoBoaos;

e MECTHble COMPOTUBIEHMSA Noatoero n obpatHoro Tpy6onpoBoaos;

e JaHHble 4Nsi pacyeTa TeNNoBbIX NOTEPb Yepes N30MNALMI0.

[ononHMTENbHO K paCCMOTPEHHbIM 3NleMEeHTaM CUCTEMbI TeNNocHabXeHus, Heo6XoaAnMbI UC-
XO[Hble AaHHble No APYrMM OObekTam TEMNTOBOW CETU, TAKUM Kak HaCOCHbIE CTaHLMK, LLeHTparnbHble
TENnoBble NYyHKTbI, PErYNATOPbLI AABNEHMS U pacxoaa.

Mpn npoBeaeHMM COOTBETCTBYIOLLMX pacyeToB TEMNIOBOW CETU C Yy4eTOM TennoBbIX NOTepb
Yyepes Tennounsonaumio TpybonpoBoaoB, pacCHnTbIBAEMbIX MO HOpMaM UK No akTU4eckomy co-
CTOSIHUIO M30NSAUMK, Takke HeobxoauMbl OOMNOMHUTENbHbIE AaHHbIE MO y4YacTkaM TEMnroBOW ceTu
(Tvn Npoknagkn, cpeaHerogoBble TeEMNepaTypbl CETEBOW BOAbl, BO3AyXa W rpyHTa, TUM TEMNOou30-

NTALUMOHHOIo martepuana u D,p)

1.5. MH)KeHeprle pacyeTbl CUCTEMbI TennocHaoxeHus

OneKkTpoHHas Moaenb cucTeMbl TennocHabxeHus, paspaboTtaHHas B cpege TMC Zulu,
obecneunBaeT npoBefeHne HeoBXOaANMbIX MHXEHEPHbIX PacyeToB, CBA3aHHbIX C KCNnyaTaumen
CYLLIECTBYIOLLMX U NPOEKTUPOBAHNEM HOBbIX TEMMOBbLIX CETEN:

e pacyeT TYMMKOBbIX W KOMbLEBbLIX TEMNOBbIX CETEN, B TOM 4MCMEe C MOBbICUTENBHbLIMM
HACOCHbIMW CTaHUMAMU U OPOCCENUPYIOLLMMK YCTPOMCTBaMK, paboTalowime OT OOHOro Mnu
HECKOMbKNX NCTOYHUKOB;

e pacyeT CUCTEM TENSTOCHABXEHNA MOXET NPON3BOAUTBLCA C yHETOM yTeuek U3 TeNSI0BON CeTU
n cucTtem TennonoTpebneHns, a Takke TeNnoBbIX NOTePb B Tpybonposogax Tensnoson cetu. Pacyet
TEennoBbIX NOTEPb BeAeTcst MO0 N0 HOPMATUBHBLIM NOTEPSAM, MO0 NO hakTUYEeCKoOMy COCTOSIHUIO
N30nsaunm;

e HaNagouYHbI MMOPaBANYECKMA pacyeT, LUemnbilo KOTOPOro SBMSETCS KayeCTBEHHOe
obecneyeHne Bcex noTpedbuTenemn, NOAKMYEHHbIX K TENSIOBON CETU HEOOXOAMMbBIM KONNYECTBOM
TENSIOBOW SHEpPrMm U CeTeBOW BOAbl, NPU  ONTUMANbLHOM  pexume paboTbl CUCTEMBI
LeHTpann3oBaHHOro TennocHabxeHns B Uenom. B pesdynbtaTte HanagodHOro pacuyeTa
onpefensaTcs HoMepa 3NeBaTopoB, AMaMeTpbl CONen U APOCCENMPYIOLWNX YCTPOWUCTB, a Takke
MecTa WX YCTaHOBKW. PacyeT npoBOAUTCA C YYETOM pPasfu4YHbIX CXEM MPUCOeaUHEHUS
notpebuTtenen K TeNOBOM CETU U CTENEHM aBTOMATMU3aLMN NOAKMOYEHHbIX TEMMOBbIX Harpy3oK.
Mpn aTOM Ha noOTpebutensax MOryT YCTaHaBNMBaATbLCA pPeErynatopbl pacxoda, Harpysku u
TemnepaTypbl. Ha TennoBon cetn moryT ObiTb YCTAHOBMEHbl HACOCHbIE CTaHLMK, PEerynatopbl

AaBlieHUaA, perynatopbl pacxona, KyCtoBble lwanbbl n nepemMblyku;
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e NMOBEPOYHbIA TMAPABNNYECKMA pacyeT TenroBOM ceTu ANns onpeneneHus akTtnieckux
pacxofoB TENIOHOCUTENS Ha ydacTkax TEnnoBOW CeTU U y noTpebutenen, a Takke KonmyecTse
TENSI0OBOW 3HEepruu noriyyaemMon notpeburtenem npu 3agaHHoOW TemnepaType BOAbl B nogatoLlem
TpybornpoBoade n pacnonaraemMom Hanope Ha UCTOvHUKe. B pesynbTaTe pacyeta onpegenstoTcs
pacxobl 1 NOTepwn Hanopa B TpybonpoBoaax, HaMopbl B y3rnax ceTn, B TOM Y1Cre pacnonaraemble
Hanopbl y noTpebutenen, Temnepatypa TenroHocuTensa B y3nax cetu (Npu ydvyeTe TennoBbIX
noTepb), TeMnepaTypbl BHyTPEHHEro Bo3ayxa y noTpebutenen, pacxogbl 1 TemnepaTtypbl BoAbl Ha
BXOZE M BbIXOAE B KaXAYK CUCTEMY TennonoTpebnenuns;

e pacyeT M NOCTPOEHME Mbe30METPUYECKOro rpaduka, KOTOpbIM HarngagHo unncTpupyet
pesynbTaTbl ryMgpaBnuyeckoro pacyeta. [lpyM 9TOM Ha 9KpaH BbIBOOMTCH IMHUS OaBNeHUs B
nogatowem TpybonpoBoae, NMHMA AaBneHus B obpaTHom TpybonpoBoae, NMHUSA NMOBEPXHOCTU
3eMnu1, NMMHKUS NoTepb Hanopa Ha warbe, BbiCoTa 34aHUs, NMHUSA BCKUMAHUSA, JIMHUSA CTaTUYECKOro
Hanopa. KonmyecTeo BbIBOAMMON Nog rpadyukom MHpopMaLmMm HacTpaneaeTcs Nofnb3oBaTenem;

PacuyéT TennoBbIX ceTen MOXHO NPOBOANUTL C YYETOM:

e yTEeYeK U3 TENSIOBOW CETU U CUCTEM TennonoTpedneHus;

e TEMMOBbLIX NOTEPb B TPyOONpOBOAaX TENIOBOMW CETH;

e (pbakTU4eckn yctaHoBneHHoro obopyaoBaHms Ha aboOHEHTCKMX BBOAAX U TEMMOBbIX CETAX.

CosgaHHasa maTemaTnyeckass MMUTaUWMOHHAs MOAESb CUCTEMbI TENTOCHAOXEeHUS, cnyxxaluas
AN pelleHns NoBEepOYHON 3ajauyn, NO3BOSSieT aHanu3upoBaTb FMAPaBNYECKUA U TEMNOBOW
pexxmMm paboTbl, a Takke NPOrHO3MpoBaTb WM3MEHEeHWe TemnepaTypbl BHYTPEHHEro BO3dyxa Yy
notpebutenen. PacyeTbl MOryT NpoBOOUTLCA NPWU PasfiMYHbIX MCXOOHbLIX AAHHbLIX, B TOM 4uUcne
aBapUNHbIX CUTyaLMsX, HaNpumep, OTKITIOYEHUN OTAEMbHbLIX Y4aCcTKOB TENMOBOM CeTW, nepegadu
BOAbI 1 TEMMOBOW 3HEPTNN OT OQHOIO UCTOYHUKA K APYroMy MO OAHOMY 13 TpybonpoBoAoB U T.4.

1.6. N'pacdhnyeckoe npeacraBneHne o6bLEKTOB CUCTEMbI
TensIoCHabXeHus ¢ NPUBA3KOMN K Tonorpacdnyeckonm ocHoBe

B cootBeTCcTBUM C TpebOBaHMAMN METOANYECKUX PEKOMEHAaLMI No pa3paboTke cxemM Tenso-
cHabxeHus (yTBepxaeHbl B cooTBeTCcTBUM C [locTaHoBneHuem [Npasutensctea PO Ne154. [3]) B
YyacTu pa3paboTkn ANEKTPOHHOW MOAENN CUCTEMbI TENNTOCHAGXEHNSA ropoaoB C HaceneHvem bonee
100 Theicsy Yenosek (pasgen IV, n. 69), BbinonHeHa pa3paboTka Mogenu BTOPOro yPOBHS.

OneKTpoHHasa Moerib BTOPOro YPOBHSA BKITOYAET ONMCaHMe MaructparibHblX U pacnpegenu-
TenbHbIX (KBapTarnbHbIX) TENMOBbLIX CETEN 4O KOHEYHbIX NOTpebuTenen n xapakTepucTukm notTpebu-
Tenen. Ha gaHHOM aTane onucaHa Tonornornyeckasi CBA3HOCTb OOBLEKTOB CUCTEMbI TenrocHabxe-
HUSA (MCTOYHWMKM TEMNNOBOW SHEPrK, TEMNNOBbLIE KaMepbl, y4acTkm TennoBbix ceten, LTI, notpebu-
Tenun). OnucaHme TOMOMOMMYECKON CBSA3HOCTM MpeacTaBnsieTr cobown onucaHve rngpaBfiMyeckon
CTPYKTYpPbI Y3N0OB CUCTEMbI TennocHabxeHus. B pe3ynbtaTte BbiNonHeHus paboTkl co3gaHa rmapas-
nnyeckasa MoAenb CUCTEMbl TENMNOCHABXeHWS, oTpaxatoLas CyLecTByoLWee NOMNoXeHne CUCTEMbI
TennocHabxeHus ropona

lMpumep npeacTasneHns crnoés ruaporpadum, pacTUTenbHOCTU, 34aHUIN, KBapTarnos, AOPOr,

ynuu n Tennosoun cetn O «Mopoa KanuHnHrpag» npueegeHsl Ha puc. 1.6.1.
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Pasgen 2. NMNacnopTusaunsa o6LEeKTOB CUCTEMbI TeNNOCHabXeHusA

2.1. ACTOYHUKM TENsI0OBOU SHEPIrum

3ﬂeKTp0HHaﬂ Moesib BKITlOYaeT ornncaHne N Xxapaktepuctukmn MCToOYHUKOB Tennoeoun 3HEpP-

r’mn. I'Iepet-leHb WMCTOYHMNKOB TEMNI0BOW SQHEPIrmnn, BKIKYEHHbIX B S3NTEKTPOHHYIO MOoAerb, nNpeacTtaBiieH

B Tabnuue 2.1.1.

Ta6nuua 2.1.1. NepeyeHb UCTOYHUKOB TENJIOBOW 3HEPruu, BKIIOYEHHbIX B 3NIEKTPOHHYI0 Modernb

he HaMMeHOB?HMe TensiocHabxato- HanmeHoBaHMe MCTOYHUKA TeNNOCHa0XeHUs TeMHepaTyBHbM
n/n Len opraHuMsaumm rpacpuk, °C
1 AO "Uutep PAO - ?neKTpore- ToLI-2 130/70
Hepauusi
5 AO "KanuHuHrpaackas r(-'::Hepm- ToL-1 110/70
pytoLLas KoMnaHms
3 AO "KanuHuHrpagckas re"Hepm— PTC IOxHas 110/70
pytoLLas KoMnaHms

4 | OO0 "TIK "BanTnTnuenpom" KotenbHas OO0 "TTK "bantntuuenpom” 110/70
5 | MIT "KanuHuHrpagrennocetb” PTC CesepHas 110/70
6 | MIM "KanuHuHrpagrennocetb” PTC Bocto4yHas 110/70
7 | MIT "KanuHuHrpagrennocetb” PTC Bantuickas 110/70
8 | MI1 "KanuHuHrpagrennocetb” PTC lNopbkoro 110/70
9 | MIN "KanuHuHrpagrennoceTtb" PTC lMpnbpexHas 110/70
10 | MIN "KanuHuHrpagrennoceTb" PTC Ykanosck 110/70
11 | MI1 "KanvHuHrpagrennoceTs" PTC Llenpycc 110/70
12 | MIN "KanuHuHrpagrennoceTb" PTC KpacHas 110/70
13 | MIN "KanuHuHrpagrennoceTs" KotenbHas yn. Kuesckas, 141a 95/70
14 | MIT "KanvHuHrpagrennoceTs" KoTtenbHas yn. Anekcangpa Hesckoro, 90 95/70
15 | MIN "KanuHunHrpagrennoceTts" | KotenebHas yn. NognonkosHuka EmenbaHosa, 300a 95/70
16 | MIN "KanvHuHrpagrennoceTs" KotenbHas yn. Kaprawesa, 10 95/70
17 | MIN "KanuHuHrpagrennoceTb" KotenbHas yn. JleTHsas, 50a 95/70
18 | MIN "KanuHuHrpagrennoceTb" KotenbHas yn. MNaenvka Mopo3sosa, 56 95/70
19 | MIN "KanuHuHrpagrennoceTb" KotenbHas yn. baccenHas, 35a 95/70
20 | MIN "KanuHnHrpagrennocets” | KoTenbHag yn. NoanonkosHuka EmenbsaHoBa, 47 95/70
21 | MIN "KanuHuHrpagrennoceTb" KotenbHas yn. MNMasnuka Mopososa, 1154 95/70
22 | MIN "KanuHuHrpagrennoceTb" KotenbHas yn. AnekcaHgpa Hesckoro, 188 95/70
23 | MIN "KanuHuHrpagrennoceTb" KotenbHas yn. Ykanosa, 29 95/70
24 | MI1 "KanuHuHrpagrennocetb" KoTtenbHas yn. Yysauickas, 4 95/70
25 | MIN "KanuHuHrpagrennoceTs"” KotenbHas Annes Cmenbix, 152a 95/70
26 | MIN "KanuHuHrpagrennoceTb" KotenbHas yn. MiBaHa 3eMHyxoBa, 6 95/70
27 | MIN "KanuHundrpagrennocets" | KotenbHasa noc. Manoe bopucoso, 19a (KOBC-2) 95/70
28 | MIN "KanuHuHrpagrennoceTs"” KotensHas yn. Monogon N'Bapavu, 4 95/70
29 | MIN "KanuHnHrpagrennocets” | KoTtenbHag yn. MNoanonkosHuka EmenbaHosa, 92 95/70
30 | MIT "KanuHuHrpagrennocetb" KoTenbHas yn. TpaHcnopTHas, 25 95/70
31 | MIT "KanuHuHrpagrennocetb" KoTtenbHas yn. KpacHocenbckas, 14 95/70
32 | MIN "KannHuHrpagrennoceTs" KoTtenbHas yn. ConHevHoropckas, 59 95/70
33 | MIN "KanuHuHrpagrennoceTs"” KoTenbHas noc. NMperonbckuin, 25a 95/70
34 | MI1 "KanuHuHrpagrennocetb" KoTtenbHas yn. [13epxuHckoro, 1628 95/70
35 | MIN "KanuHuHrpagrennoceTs" KoTtenbHas yn. Anekcangpa Cyesoposa, 1376 95/70
36 | MIN "KanuHuHrpagrennoceTs" | KotenebHas yn. NognonkoBHuka EmenbaHoBa, 1566 95/70
37 | MIT "KanuHuHrpagrennocetb" KoTtenbHas yn. Yysawickas, 1a 95/70
38 | MI1 "KanuHuHrpagrennocetb" KoTtenbHas yn. Nopbkoro, 178 95/70
39 | MIN "KannHuHrpagrennoceTs" KoTtenbHas yn. KOpus Marapuna, 41-45 95/70
40 | MIN "KanuHuHrpagrennoceTb" KoTtenbHas yn. KOpus Marapuna, 50-52 95/70
41 | MIN "KanvHuHrpagrennoceTs" KotenbHas yn. QHrenbca, 51a 95/70
42 | MIN "KanuHuHrpagrennoceTs" KoTenbHas yn. KonxosHas, 8a 95/70
43 | MIN "KanvHnHrpagrensnoceTts"” KoTtenbHas yn. baxeHoBa, 21 95/70
44 | MIN "KanvHnHrpagrensoceTts"” KoTtenbHas yn. Mapwana HosukoBa, 4—6 95/70
45 | MIN "KanvHuHrpagrennocets" KotenbHas yn. Moxanckas, 30 95/70
46 | MIN "KanuHuHrpagrennocetb” KoTtenbHas yn. [1sepxuHckoro, 147 95/70
47 | MIN "KanuHuHrpagrennocetb" KoTenbHas yn. Nasnuka Mopo3sosa, 146-156 95/70
48 | M "KanvHuHrpagTennocetb" KotenbHas yn. Jleconapkosas, 38 95/70
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Ne |HaumeHoBaHue TennocHabxato- H 6 TemnepaTypHbI
n/n Ll.l,el7l opraHuzaumMu aunMeHoBaHUe UCTOYHUKA TenJsTOCHAO0XeHUs rpad)vu(, °C
49 | MIN "KanuHnHrpagrennoceTtb" KoTenbHas npocnekt MNobeapl, 199 95/70
50 | MIT "KanuHuHrpaarennocetb" KotenbHas yn. Knaebl HasapoBon, 57a 95/70
51 AO "Monoko" KotenbHasa AO "Mornoko" 95/50
52 000 "bantPbi6lNpom" KoTtenbHas OO0 "bantPbi6lMpom" 70/38
53 000 "KomdopT cepBuc” KoTtenbHas OO0 "KomdopT cepBuc” 85/70
54 000 "3Heprus" KoTenbHas yn. Aptunnepuiickas, 71 95/70
55 000 "3Heprus" KoTenbHas yn. Aptunnepuiickas, 73 95/70
56 000 "3Heprus" KoTenbHas yn. Aptunnepuiickas, 75 95/70
57 000 "3Heprus" KoTenbHas yn. Aptunnepuiickas, 77 95/70
58 000 "3Heprug" KoTenbHas yn. Aptunnepuiickas, 79 95/70
59 000 "BHeprug" KotenbHas yn. Aptunnepunckas, 81 95/70
60 000 "BHeprug" KotenbHas yn. Aptunnepuickas, 83 95/70
61 OAQ "PXO" KotenbHas OAO "PXO" 95/70
62 AO "Keapu" KotenbHas AO "Keapy" 95/70
63 OIBY « Ll}Kggé;mMHOGODOHb' KotenbHas B/r 53 yn.Ctpeneukas 95/70
64 erey «L">K|L<gé;3/|MMH06°pOHb' KotenbHas B/r 2, CoseTckui np., 200 95/70
65 oreYy «L">K|L<gé;3/|MMH06°pOHb' KotenbHas B/r 63 yn.KommyHuctnyeckas, 100 95/70
66 000 «KomdhopT cepsumc» KotenbHas OO0 «BoauHxcepsucy 95/70

2.2. NoTpebutenn TennoBon aHeprum

OneKkTpoHHasi MoZernb BKIOYAET ONMCaHME U XapaKTepUCTUKN KOHEYHbIX NOTpebuTenen Ten-

NOBOW 3HEpruu.

AeH B MpunoxeHun 2.

MepeyeHb NoTpebuTenein TeNNOBON SHEPTUW, BKIOYEHHBLIX B 3N1EKTPOHHYIO MOAENb, NpvBe-

OnuncaHye OCHOBHBIX TUMOB NPUCOEAUHEHWIA TeNNoNoTPebNSALWMX YCTaHOBOK NoTpebuTenen

K TENMOBbLIM CETSIM NpuBeaeHo Ha puc. 2.2.1 — 2.2.8. Homepa cxem, ux Ha3BaHMe U KONMYeCcTBO

NoaKIIYEHHbIX NoTpebutenen npueeaexsl B Tabn. 2.2.1.
Ta6nuua 2.2.1. Homepa cxem, ux Ha3BaHue 1 KOJIM4YECTBO NOJKIIOYEHHbIX NOTpeduTenen

Ne Ne cxembl KonuyecTtBO
nl;1 noaknyeHus HanmeHoBaHMe cxeMbl NOAKIHOYEHUA NOTpeduTens noAKMKYeHHbIX
notpeéutens noTpe6utenen
MoTpebutens ¢ oTkpbITEIM Bogopazbopom Ha MBC u He3aBUCMMbIM
1 1 133
npucoegnHermem CO n CB
5 2 MoTpebutens ¢ oTkpbITeIM Bogopasbopom Ha BC n aneBaTopHbIM 731
npucoeanHeHmem CO
3 3 MoTtpebuTtenb ¢ oTKpbITLIM Bogopaszbopom Ha BC 1 He3aBUCMMbIM 64
npucoeanHeHmem CO
4 4 MoTpebutens ¢ oTkpbITbIM Bogopasbopom Ha MBC 1 HenocpeacTBeH- 1151
HbIM npucoeanHeHmem CO
5 5 MoTpebutensb ¢ oTKPbITLIM Bogopaszbopom Ha MBC 1 HacocHbIM npuco- 113
eavHeHnem CO (Hacoc Ha nepemblyke)
6 6 MoTpebutens ¢ oTKpbITLIM Bogopasbopom Ha BC n aneBaTopHbIM 18
npucoeanHeHmem CO
7 7 MoTpebutens ¢ ABYXCTyNeHYaTbiM NocrneaoBaTeNbHbIM NOAKIHOYe- 27
Huem nogorpesaTenelt BC n aneBaTtopHbIM npucoeanHeHnem CO
8 8 MoTpebutens ¢ ABYXCTyNeHYaTbiM NocrneaoBaTeNbHbIM NOAKIHOYe- 35
Huem nogorpesaTener BC v He3aBucuMbIM npucoeauHeHnem CO
MoTpebutens ¢ ABYXCTyNeH4YaTbiM NocreaoBaTeNbHbIM NOAKIHOYe-
9 9 N 4
Huem nogorpeBaTenelt 'BC n HacocHbIM npucoeanHeHnem CO n CB
MoTpebutens ¢ ABYXCTYyNeHYaTbIM NocrneaoBaTenbHbIM MOAKITHOYe-
10 10 N 18
Huem nogorpeBaTeneli 'BC n HacocHbIM npucoeanHeHnem CO n CB
MoTpebutens ¢ ABYXCTyNeH4YaTbiM NocneaoBaTeNbHbLIM NOAKTHOYe-
11 11 Huem nogorpesaTeneit 'BC n HacocHbIM npucoeanHeHnem CO (Hacoc 9
Ha nepemblyke)
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Ne Ne cxembl KonuyecTtBO
nl;1 noakno4vyeHnsa HanmeHoBaHMe cxeMbl NOAKITHOYEHUA NOTpeduTens noaKnoYeHHbIX
nortpeburtens nortpeburtenen
12 12 MoTpebutens ¢ ABYXCTYyNeHYaTbiM NocneaoBaTenbHbIM NOAKMoYe- o5
Huem nogorpesaTener [BC n anesatopHbiM npucoegnHeHnem CO
MoTpebutens ¢ ABYXCTYNeHYaTbiM CMELLUaHHbIM MNOAKMIYEeHMEM NOJ0-
13 13 5 47
rpesatenen 'BC n anesaTopHbIM npucoegmHeHnem CO
MoTpebutens ¢ ABYXCTYNeHYaTbiM CMELLUaHHbIM MOAKMYEHNEM NOA0-
14 14 = 103
rpesatenen BC n HesaBucumbiM npucoegmHeHnem CO
MoTpebutens ¢ ABYXCTYNEHYaTbIM CMELLaHHbIM MOAKIMTIOYEeHEM MNo-
15 15 porpesateneri 'BC n HacocHbIM npucoeanHeHem CO n CB (Hacoc 6
Ha nepemblyke)
MoTpebutens ¢ ABYXCTYNEeHYaTbiM CMELLaHHbIM NOAKMYEeHNEM Mo-
16 16 . 171
porpesatenen N'BC u HesaBncumbiM npucoeanHeHnem CO n CB
17 17 MoTpebutens ¢ ABYXCTYyNEeHYaTbIM CMELLIaHHbIM MOAKIMIOYEeHEM Mo- 27
porpesarenen NBC n HacocHbIM npucoegmHennem CO
MoTpebutens ¢ ABYXCTYNEHYaTbIM CMELLIaHHbIM MOAKIMIOYEeHEM Mo-
18 18 = 166
porpesatener 'BC n aneBaTopHbIM npucoeamHeHnem CO
MoTpebutens ¢ napannensHbIM NOAKMYEHMEM nogorpesaTenem
19 19 429
'BC v aneBaTopHbIM NpucoeamHednem CO
MoTpebutens ¢ napannenbHbIM NOAKMHYEHEM NogorpeBaTenei
20 20 328
'BC 1 HesaBucumbIM NpucoeamHeHnem CO
MoTpebutens ¢ napannenbHbIM NOAKMIYEHEM NogorpeBaTenei
21 21 30
I'BC n HacocHbiM npucoegmnHeHnem CO n CB (Hacoc Ha nepeMblyke)
MoTpebutens ¢ napannensHbIM NOAKMYEHMEM nogorpesaTenem
22 22 72
'BC 1 HezaBncumbiMm npucoegnHennem CO n CB
23 23 MoTtpebutensb ¢ napannensHbIM NogkntyeHnem nogorpesatens (BC 23
M HacocHbIM npucoeamHeHneM CO (Hacoc Ha nepemblyke)
o o MoTpebutens ¢ napannenbHbIM NoakntoYeHem nogorpesatens NBC 6
1 3aneBaTopHbIM NpucoegnHeHnem CO
25 25 MoTpebutens ¢ BEHTUMALMOHHON Harpy3Kkon 6
26 26 MoTpebutens € OTKPbITbIM Bo,qopa§6opom W UMPKYNALUMOHHON Nn- 759
Huen
27 27 MoTpebuTtens ¢ nogorpesatensmu NBC 10
o8 o8 MoTpebutens ¢ napannenbHbIM NoakntoYeHem nogorpesatens NBC 29
N HENOCpeACTBEHHbIM NpucoeamHeHnem CO
29 30 MoTpebutens ¢ nocnegoBaTenbHLIM NOAKMHYEHWEM NOJOrpeEBATENS 6
'BC 1 HacocHbIM npucoegnHeHnem CO (Hacoc Ha nepemblyke)
MoTpebutens ¢ ABYXCTYyNEeHYaTbiM CMELLIaHHbIM MNOAKMOYEeHNEM Mo-
30 32 ~ 16
porpesatenev 'BC n HenocpeacTBeHHbIM npucoegmHednem CO
MoTpebutens ¢ ABYXCTyNeHYaTbIM NocneaoBaTenbHbIM
31 33 nogkntoyeHem nogorpesateneit F/BC n HenocpeacTBEHHbLIM NPUCO- 6
eanHeHnem CO

Ona notpebutenen co cxemamu nogkmnoyeHns Ne 1-5 oTcyTcTByeT noaKntoYeHHas
Harpy3ka Ha NBC, ecTb Harpyska TONbKO Ha OTOMNMEHUe 1 BeHTUNauuio. [Notpebutenm ¢ oTkpbITbIM
Bogopasbopom Ha NBC oTcyTcTBYyIOT.

tre > E MBC

oT LZDJ T _ -
! il

L 4
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LY wppk @ l[;l .

W & wapx

Puc. 2.2.1. Cxema Ne1. MoTpebuTtenb ¢ oTKpPbITbIM Bogopasbopom Ha 'BC

M He3aBUCUMbIM NpucoeanHeHnem CO n CB
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Puc. 2.2.2. Cxema Ne2. MoTpebutenb ¢ OTKpbITbIM Bogopa3topom
Ha 'BC n aneBaTopHbLIM NpucoeanHeHnem CO
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Puc. 2.2.3. Cxema Ne3. NMoTpebutenb ¢ oTKpbITbIM Bogopasztéopom
Ha 'BC u He3aBUCUMbIM npucoeguHeHnem CO
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Puc. 2.2.4. Cxema Ne4. MoTpebutenb ¢ oTKpbITbIM Bogopa3ztopom
Ha 'BC n HenocpencTBeHHbIM NnpucoeanHeHnem CO
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Puc. 2.2.5. Cxema Ne5. MoTpebutens ¢ oTKpbITbIM Bogopastopom Ha MBC
M HacoCHbIM npucoeauHeHnem CO (Hacoc Ha nepeMblyKe)
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Puc. 2.2.6. Cxema Ne6. lNMoTpebutenb ¢ OTKpPbITbIM BOgopasdoopom
Ha 'BC n aneBaTtopHbIM npucoeguHeHnem CO
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Puc. 2.2.7. Cxema Ne7. MoTpebuTtenb c AByXCTyneH4YaTbIM nocregoBaTesNibHbIM
nogkntoyeHnem nogorpesatenen N'BC u aneBaTopHbIM NnpucoegnHeHnem CO
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Puc. 2.2.8. Cxema Ne8. MoTpebuTtenb ¢ AByXCTyneH4YaTbIM NocnegoBaTesibHbIM
nogknoveHnem nogorpeBatenen N'BC n HezaBUCUMbIM npucoeguHeHunem CO
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Puc. 2.2.9. Cxema Ne9. MoTpebutens ¢ AByXCTyneH4YaTbIiM NocnefoBaTesibHbIM
nogkntoyeHnem nogorpeBartenen N'BC n HacocHbIM npucoeguHeHnem CO u CB
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Puc. 2.2.10. Cxema Ne11. NMoTtpebutenb ¢ AByXCTyneHYaTbIM nocneaoBaTenbHbIM
noakntoyeHnem nogorpesatenen NBC n HacocHbIM npucoeguHeHnem CO (Hacoc Ha nepeMbIyKe)
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Puc. 2.2.11. Cxema Ne12. MoTtpebutenb ¢ AByXCTyneH4YaTbIM nocneaoBaTefnbHbIM
nogkntoyeHnem nogorpesartenen N'BC n aneBaTopHbIM npucoeanHeHnem CO
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Puc. 2.2.12. Cxema Ne13. NoTpebutenb ¢ ABYXCTYyNeHYaTbIM CMELIaHHbIM
nogkntoyeHnem nogorpesartenen N'BC n aneBaTopHbIM npucoeanHednem CO
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Puc. 2.2.13. Cxema Ne14. NoTpe6utenb ¢ ABYXCTYNeH4YaTbiM CMeLIaHHbIM
noaknoyeHnem nogorpesatenen N'BC n He3aBucumMbIM npucoeguHeHmem CO
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Puc. 2.2.14. Cxema Ne15. NoTpebuTtenb ¢ ABYXCTYNeH4YaTbIM CMeELUaHHbIM NOAKIMIO4YEeHUEM
noporpeBatenen 'BC n HacocHbIM npucoeamHeHmem CO n CB (Hacoc Ha nepeMbIvke)
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Puc. 2.2.15. Cxema N216. MoTpeGuTtenb ¢ ABYXCTYyNeHYaTbIM CMELUaHHbIM
nogkntoyeHnem nogorpesartenen NBC n He3aBucumbIM npucoeguHeHuem CO u CB
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Puc. 2.2.16. Cxema Ne17. NoTtpebutenb ¢ ABYXCTYyNeHYaTbIM CMELUaHHbIM
nogknoyeHnem nogorpeBarenen N'BC n HacocHbIM npucoeguHeHunem CO
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Puc. 2.2.17. Cxema Ne18. NoTpebutenb ¢ ABYXCTYyNeH4YaTbIM CMELUaHHbIM
nogkntoyeHnem nogorpesartenen N'BC n aneBaTopHbIM NnpucoeanHeHnem CO
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Puc. 2.2.18. Cxema Ne19. NoTtpebutenb ¢ napannenbHbIM NOAKIHOYEHUEM
nogorpeBartenen 'BC u aneBaTtopHbIM npucoeauHeHmem CO
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Puc. 2.2.19. Cxema N220. NMoTtpebutenb ¢ napannenbHbIM NOAKMOYEHUEM
noporpeBatenen 'BC u HesaBucMMbIM NpucoegmHeHnem CO
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Puc. 2.2.20. Cxema Ne21. NoTtpebutenb ¢ napannenbHbIM NOAKITHOYEHUEM
noporpeBatenen 'BC u HacocHbIM npucoeanHeHnem CO n CB (Hacoc Ha nepembIyke)
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Puc. 2.2.21. Cxema Ne22. NoTtpebutenb ¢ napannenbHbIM NOAKITHOYEHUEM
nogorpeBarenen NBC u HezaBucuMbIM npucoeauHeHnem CO n CB
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Puc. 2.2.22. Cxema Ne23. MoTpebutens ¢ napannenbHbIM NOAKITIOYEHMEM NogorpeBaTens
'BC u HacocHbIM npucoeanHeHmem CO (Hacoc Ha nepeMbIvKe)
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Puc. 2.2.23. Cxema N224. NMoTtpebutenb ¢ napannenbHbIM NOAKNIOYEHUEM
noporpeBatens 'BC n aneBaTtopHbIM npucoeanHeHnem CO
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Puc. 2.2.24. Cxema Ne25. MoTpe6uTenb ¢ BEHTUNIALMOHHON Harpy3Kom
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Puc. 2.2.25. Cxema Ne26. MoTpebutenb ¢ OTKPbITbIM Bogopa3topom
M LIMPKYNALUUOHHOMN NIHNEN

27



tre

k4

T1 >
.TE—

1 tupmp
>—o <
txe @

Puc. 2.2.26. Cxema Ne27. lMoTpebuTtens ¢ nogorpeBarensavmu NBC
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Puc. 2.2.27. Cxema N228. MNoTpeGuTenb ¢ napannenbHbIM NOAKMIOYEHUEM

noporpeBatens 'BC n HenocpeacTBeHHbIM npucoeamHeHnem CO
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Puc. 2.2.28. Cxema Ne30. MoTpebutens ¢ nocnenoBaTefibHbIM MNOAKMIOYEHUEM
nogorpeBarens 'BC v HacocHbIM npucoeguHeHnem CO (Hacoc Ha nepeMblvKe)
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Puc. 2.2.29. Cxema Ne31. MoTpebutens ¢ nocnepnoBaTesibHbIM NOAKMNIOYEHUEM
nogorpeBarens N'BC v HezaBucumbim npucoeguHeHmem CO n CB
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Puc. 2.2.30. Cxema Ne32. NoTpebuTtenb ¢ ABYXCTYNeH4YaTbIM CMELUaHHbIM NOAKIMIOYeHUEM
nogorpeBartenen 'BC u HenocpeAcTBeHHbIM NpucoeguHeHnem CO
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Puc. 2.2.31. Cxema Ne33. NMoTpe6butenb ¢ AByXCTyneH4YaTbIM nocnegoBaTesibHbIM
nogkntoyeHnem nogorpeBatenen N'BC n HenocpencTBeHHbIM NnpucoegnHeHnem CO

2.3. HacocHble ctaHuum u LTI
OneKkTpoHHasa MoAenb BKOYaeT OnMcaHme U XapakTepUCTUKM HAaCOCHbIX cTaHumn u LITT.
lMepeyeHb HacocHbIX cTaHuun 1 LITT1, BKNIOYEHHbIX B SNEKTPOHHYIO MOoAerb, NpeacTaBneH B
Mase 1.
2.4. Y4YaCTKM TennoBbIX ceTen
OneKTpoHHaa MOAENb BKIOYaET ONMCaHNe U XapakTePUCTUKN Y4aCTKOB TEMNOBbLIX CETEMN.
MogpobHoe onucaHue y4acTKOB TEMMOBbIX CETEW, BKIHOYEHHbIX B 3MEKTPOHHYK MOAENb,

npeacTaeneH B Mase 1.
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Paspgen 3. lNacnopTusauma n onucaHme pacyeTHbIX eAUHUL,
TeppuUToOpUuanbLHOro AerneHus, BKIYasa agMUHUCTPaTUBHOE

O «Mopop KanuHuHrpag» aenutcsa Ha 3 panioHa:
1. JleHnHrpagckui;

2. MocKkoBCKUiA;

3. LleHTpanbHbIn.

Kapta 'O «"opoa KanuHunHrpag» npeacrtaeneHa Ha puc. 3.1.1.
KagacTtpoBoe geneHue npueegeHo Ha puc. 3.1.2.
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Puc. 3.1.1. Kapta 'O «'opoa KanuHuHrpan»
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Paspen 4. FTmpgpaBnnMyeckun pacyeT TeNnoBbIX ceTen

4.1. UcTouHUK TennoBow aHeprun TALU-2

KonuyecTtso Tenna, Bblpa6aTbIBaeMoe Ha NCTOYHWMKE 3a 4acC

Pacxog Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxopa Tenna Ha 3akpbiTble cuctembl IBC

Pacxopg Tenna Ha LMpKynauuo

TennoBble noTepu B nogatoLiem Tpybonposoae
TennoBble noTepu B obpatHom Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha cuctemy OTONNEHNs
CyMMapHbI pacxof Ha cUcTemMy BEHTUNSAUMU

Pacxog Bogpbl Ha napannernbHble ctynedn TO

Pacxopg Boabl Ha yTe4dkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn M3 obpaTtHoro Tpybonposoaa
Pacxopg Boabl Ha yTeudkn u3 cuctem TennonoTpebneHns
[aeneHuve B nogatowwem Tpybonposoae

[asneHune B obpaTHOM Tpybonposoae
Pacnonaraembiin Hanop

Temnepatypa B nogatowiem Tpybonposoge

TemnepaTypa B obpaTtHoM Tpybonposoae

105.997, Nkan/v
59.573, Nkan/v
3.708, 'kan/y
28.923, Nkan/u
2.299, MNkan/y
5.96626, 'kan/y
2.75955, Nkan/y
1.67109, MNkan/y
0.96430, Nkan/y
0.13228, Nkan/4
2183.536, T/v
2148.666, T/
34.870, /v
1853.229, T4
112.530, T/
201.329, T4
16.44789, T4
16.44959, T/
1.97295, T4
105.090, m
24.090, m
81.000, m
110.000,°C
62.372,°C

4.2. UcTouHUK TennoBou aHeprum TALU-1

KonuyecTtso Tenna, Bblp868TbIBaeMoe Ha UCTOYHMKE 3a 4YacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxoa Tenna Ha cucTemMy BEHTUNSALMM

Pacxop Tenna Ha 3akpbiTble cuctembl [BC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpatHom Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeuek B o6paTHOM TpybonpoBoae
MoTepu Tenna oT yTeyek B cuctemax TensnionoTpebneHus
CymmapHbIn pacxo B nogatoLlem Tpybonposoge

CymmapHbIn pacxog B obpaTHoM Tpybonposoae

111.225, MNkan/v
70.287, M'kan/v
12.562, MNkan/y
19.523, MNkan/y
1.339, kan/v
4.73907, MNkan/v
2.42968, Nkan/4
0.16812, 'kan/v
0.10145, kan/v
0.07607, Nkan/4
2459.759, T/v
2446.941, T/v
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CyMMapHbI pacxoq Ha noanuTKy

CyMMapHbI pacxog Ha cucTemy OTOMNMEHUS
CyMMapHbI pacxog Ha cucTemy BEHTUNSAUMU

Pacxog Bogbl Ha napannenbsHble ctynedn TO

Pacxopg Boabl Ha yTeuku u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHns
[aeneHuve B nogatowwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembiin Hanop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B obpaTtHOM TpybGonpoBoae

12.818, T/
1915.755, T/v
327.883, T/4
211.447, T/v
4.67385, T/v
4.69443, T/v
3.44982, T/4
80.100, m
25.000, m
55.100, m
110.000,°C
65.095,°C

4.3. UcTtouHuk TennoBon aHeprum PTC KOxHasn

KonuyecTtso Tenna, BblpaGaTblBaeMoe Ha NCTOYHUKE 3a 4HacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BeHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B obpaTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonotpebnexHns
CymmapHbIn pacxoq B nogatoLem Tpybonposoae
CymmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbIn pacxoq Ha NognuTky

CyMMapHbI pacxof Ha CUCTEeMY OTOMSEHNS
CyMmapHbIn pacxod Ha CUCTEMY BEHTUNALMMK

Pacxog Bogbl Ha napannenbsHble ctynedmn TO

Pacxop Boabl Ha yTeudkn U3 nogatowero Tpybonposoaa
Pacxog Boabl Ha yTeukn n3 obpatHoro Tpybonposoga
Pacxop Boabl Ha yTeuvkn u3 cuctem Tennonotpebnenns
[aeneHue B nogatowem Tpybonposoae

[aeneHue B o6paTHOM TpybonpoBoae
Pacnonaraembli Harop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B obpaTtHOM TpybGonposoae

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog tenna Ha CucTemy otonnieHuna

61.811, lNkan/v
39.899, Nkan/v
2.570, Nkan/v
12.235, Nkan/v
0.877, lNkan/v
3.29775, Mkan/y
1.82141, lNkan/v
0.62379, Mkan/y
0.36693, Mkan/u
0.11991, Mkan/u
1284.536, T/v
1270.345, T4
14.192, T/
1117.940, T4
68.344, T/
92.099, T/v
6.10904, T/v
6.27917, T/v
1.80357, T/M
68.400, m
26.000, m
42.400, m
110.000,°C
62.516,°C

4.4. UcTouHUK TennoBou aHeprun kotenbHaa 000 «banTnTuuenpom»

11.778, N'kan/v
7.143, lkan/v
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Pacxog Tenna Ha cuctemy BeHTUnAUUn

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax Tennonotpebnenns
CymmapHbIn pacxod B nogaroLiem Tpybonposoge
CyMMmapHbI pacxog B obpaTHoMm Tpybonposoae
CymMmapHbIn pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMy OTOMSEHNS
CyMMapHbI pacxog Ha CUCTeMY BEHTUNSLMA

Pacxog Bogbl Ha napannernbHble ctynedm TO

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxop Boabl Ha yTeukn us obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem tennonotpebneHuns
[aeneHue B nogatoLiem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraemsin Hanop

Temnepatypa B nogatowem Tpybonposoge

Temnepatypa B o6paTtHom Tpybonposoae

0.045, lNkan/v
2.537, Nkan/v
0.487, lNkan/v
0.75673, lkan/y
0.48236, Nkan/u
0.14358, Mkan/u
0.08731, Mkan/u
0.09629, Mkan/u
257.474, T/v
255.959, T4
1.515, /v
197.076, T/
1.804, T/
58.100, T/v
0.49457, T/
0.49442, T/v
0.52611, T/v
83.900, m
25.000, m
58.900, m
110.000,°C
64.606,°C

4.5. UcTouHuK TennoBoun 3Heprumn PTC CeBepHas

KonuyecTtso Tenna, BblpaGaTblBaeMoe Ha NCTOYHUKE 3a 4acC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxon Tenna Ha 3akpbiTble cuctemMbl [BC

Pacxog Tenna Ha umpKynsumio

TennoBble NoTepu B nogatoLem Tpybonposoae
Tennosble noTepn B obpaTHom Tpybonposoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B obpaTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonotpebneHns
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMy OTOMSEHNS
CyMMapHbI pacxog Ha CUCTeMY BEHTUNSALMU

Pacxopg Boabl Ha napannenbHble ctynedm TO

Pacxog Boabl Ha yTe4ku U3 nodatoLiero Tpyéonposoaa

169.299, Nkan/y
102.751, Mkan/u
11.648, N'kan/v
38.749, kan/v
2.469, kan/y
7.88834, Nkan/u
3.95147, Nkan/u
0.97469, Nkan/u
0.55968, Nkan/uv
0.30806, Nkan/u
3488.541, T/u
3464.136, T/4
24.405, T/M
2897.456, T/
318.717, T/v
262.671, Ty

9.69654, T/4
34



Pacxog Bogbl Ha yTeukn n3 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHns
[aeneHuve B nogatowem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatowem Tpybonposoge

TemnepaTypa B obpaTtHOM Tpybonposoge

9.69416, T/u
5.01474, T/v
59.200, m
22.000, m
37.200, m
110.000,°C
61.868,°C

4.6. UcTtouHuK TennoBou aHeprun PTC BocTo4yHas

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4HacC

Pacxog Tenna Ha cucTemy OTONMEeHUs

Pacxog Tenna Ha cMcTeMy BEHTURALUK

Pacxon Tenna Ha 3akpbiTble cuctembl IBC

Pacxog Tenna Ha umpKynsumio

TennoBble NoTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepun Tenna oT yTeuek B nogawoLlem Tpybonposoae

MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae

MoTepwu Tenna oT yTeuek B cuctemax TennonoTpebneHus

CymmapHbI pacxod B nogarollem Tpybonposoge
CymMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxog Ha nognuTky

CyMMapHbI pacxog Ha cucTemy OTOMNMEHNS
CyMMapHbI pacxog Ha CUCTEMY BEHTUNSALUMU

Pacxog Bogbl Ha napannernbHble ctynedm TO

Pacxopn Boabl Ha yTedku n3 nogatolero Tpybonposoaa
Pacxog Boabl Ha yTeukn n3 obpatHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenuns
[asnexve B nogatowem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B obpaTtHOM TpybGonposoae

79.431, lkan/M
43.739, lNkan/v
13.946, N'kan/v
14.110, N'kan/v
1.217, M'kan/y
3.50078, Nkan/y
1.92904, Nkan/v
0.52710, T'kan/y
0.31669, Mkan/y
0.14531, Mkan/y
1757.141, T4
1744.661, T4
12.480, T/M
1225.697, T4
359.467, T/v
166.915, T/
5.06238, T/u
5.10552, T/
2.31235, T4
66.000, m
35.000, m
31.000, m
110.000,°C
65.223,°C

4.7. UcTouHUK TennoBon 3Heprum PTC BanTtunckas

KonuyecTtso Tenna, BblpGGGTbIBaeMOG Ha UCTOYHUMKE 3a 4ac

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN
Pacxog Tenna Ha 3akpbiTble cuctembl IBC
Pacxog Tenna Ha umpKynsumio

Tennosble NoTepu B nogatoLem Tpybonposoge

Tennosble noTepu B obpaTHOM TpybonpoBoae

40.091, 'kan/™
27.621, Nkan/v
1.869, kan/v
7.237, lkan/v
0.732, lkan/v
1.60750, Nkan/v

0.72295, Mkan/y
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MoTepu Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepu Tenna oT yTeyek B cuctemax TennonoTpebnenuns
CymmapHbIn pacxod B nogaroiiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymMmapHbI pacxog Ha CUCTEMY OTOMMEHNSE
CymMmapHbI pacxog Ha CUCTEMY BEHTUNSALMM

Pacxog Bogbl Ha napannenbsHble ctynedn TO

Pacxop Boabl Ha yTeukn u3 nogatowiero Tpyéonposoaa
Pacxop Boabl Ha yTeukun u3 obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[aeneHue B nogatoLiem Tpybonposoae

[aBneHune B o6paTHOM TpybonpoBoae
Pacnonaraembii Hanop

TemnepaTypa B nogatoLiem Tpybonposoae

Temnepatypa B ob6paTtHOM TpybGonpoBoae

0.13192, Mkan/u
0.08054, Nkan/u
0.08976, Nkan/u
899.714, /4
895.110, T/4
4.604, T/v
742.980, T/4
51.320, 1M
103.913, T4
1.50019, T/
1.49841, T/M
1.60546, T/v
60.000, m
30.000, m
30.000, m
110.000,°C
65.752,°C

4.8. UctouHuk TennoBou aHeprumn PTC Nopbkoro

KonuyecTtso Tenna, BblpaGaTblaaemoe Ha UCTOYHWMKE 3a 4acC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BeHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogaroLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepun Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CyMMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxoq Ha noanuTKy

CyMMapHbI pacxog Ha CUCTeMy OTOMSEHNS
CyMMapHbI pacxog Ha CUCTeMY BEHTUNSALMU

Pacxop Boabl Ha napannenbHble ctynedm TO

Pacxopg Boabl Ha yTeukn u3 nogatowero Tpyéonposoaa
Pacxopn Boabl Ha yTeukun n3 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[aeneHve B nogatowem Tpybonposoae

[asneHuve B obpaTtHom Tpybonposoae

Pacnonaraemblii Harnop

26.642, kan/v
13.278, N'kan/v
2.863, Nkan/u
7.896, Nkan/v
0.746, lkan/v
1.08960, Nkan/y
0.47637, lkan/y
0.15806, Nkan/y
0.09308, Nkan/v
0.04151, l'kan/v
556.251, T/4
552.833, T/4
3.418, T/v
372.765, T/
75.077, 1M
106.988, T/
1.42144, Ty
1.42102, T4
0.57562, T/v
45.000, m
28.000, m
17.000, m
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TemnepaTypa B nogatoLiem TpyGonposoae

Temnepatypa B obpaTtHOM Tpybonposoge

110.000,°C
62.457,°C

4.9. UctouHuk TennoBou aHeprum PTC MNMpubpexHan

KonuyecTtso Tenna, Bblpa6aTbIBaeMoe Ha NUCTOYHWMKE 3a 4acC

Pacxog Tenna Ha cuctemy oTonneHus

Pacxopa Tenna Ha 3akpbiTble cuctembl [BC

Pacxop Tenna Ha LMpKynauuo

TennoBble noTepu B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMMapHbIn pacxog B obpaTHoMm TpybonpoBoae
CymMmapHbIn pacxoq Ha nognuTky

CyMMapHbI pacxog Ha cucTtemy OTOMNNEHUS

Pacxog Bogbl Ha napannernbHble ctynedn TO

Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn M3 obpartHoro Tpybonposoaa
Pacxopg Boabl Ha yTeudkn u3 cuctem TennonoTpebneHns
[aeneHuve B nogatowwem Tpybonposoae

[aeneHne B obpaTtHom Tpybonposoae
Pacnonaraemsbin Hanop

Temnepatypa B nogatowiem Tpybonposoge

TemnepaTypa B obpaTtHOM Tpybonposoae

8.160, Nkan/v
5.554, Tkan/v
4.705, lNkan/v
0.874, l'kan/u
0.39156, Nkan/y
0.03706, 'kan/y
0.02401, 'kan/y
0.04663, 'kan/y
81.551, T/v
80.526, T/v
1.026, T/
9.012, T/v
72.269, T/v
0.27045, T/v
0.28129, T/v
0.47403, T/v
50.000, m
30.000, m
20.000, m
110.000,°C
67.514,°C

4.10. UcTtouHuk Tennosoun aHepruu PTC YkanoBck

KonuyecTtso Tenna, BblpaGaTblBaeMoe Ha NCTOYHUKE 3a 4YacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BeHTUNALUN

Pacxop Tenna Ha 3akpbiTble cuctembl [BC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpatHom Tpybonposoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHms
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxoq Ha noanuTky

CyMMapHbI pacxoq Ha cucTemMy OTOMNSMEHUS

CyMMapHbIi pacxof Ha CUCTEMY BEHTUNALUK

21.059, Nkan/
14.034, N'kan/v
0.803, MNkan/u
3.967, lkan/v
0.429, MNkan/u
0.98240, 'kan/v
0.58543, Nkan/u
0.11146, 'kan/™
0.06690, Nkan/v
0.07927, 'kan/y
453.855, T/
451.465, T/v
2.389, T4
395.024, T/4
20.717, T
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Pacxog Bogbl Ha napannenbsHble ctynedmn TO

Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTedkn u3 cuctem TennonotpebneHns
[aeneHue B nogatowwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatowem Tpybonposoge

TemnepaTypa B obpaTtHOM TpybonpoBoge

37.356, T/v
0.75713, T/4
0.75713, T/4
0.87514, T/4
55.330, m
27.230, m
28.100, m
110.000,°C
63.910,°C

4.11. UctouyHuk Tennosoun aHeprum PTC Llenpycc

KonuyecTtso Tenna, BblpaGaTblBaeMoe Ha NCTOYHUKE 3a 4HacC

Pacxog Tenna Ha cucTemy OTOMNMEHUS

Pacxog Tenna Ha cMcTeMy BEHTUNALUK

Pacxopn Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha uMpKynsumio

Tennosble NoTepu B nogarowem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
lMoTepu Tenna oT yTeuek B nogatwoLlem Tpybonposoae

MoTepun Tenna oT yTeyvek B obpaTHOM Tpybonposoae

MoTepwu Tenna oT yTeuek B cucTemax TennonoTpebneHus

CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CymMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMY OTOMNSMEHNS
CyMMapHbI pacxog Ha CUCTEMY BEHTUNSALMA

Pacxog Bogbl Ha napannenbsHble ctynedn TO

Pacxopa Boabl Ha yTedku 13 nogatoero Tpybonposoaa
Pacxog Bogbl Ha yTeukn n3 obpatHoro Tpybonposoga
Pacxog Bogbl Ha yTeukn 13 cuctem tennonotTpebneHus
[asnexve B nogatowem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembli Harop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B ob6paTtHOM TpybGonposoae

18.196, Nkan/v
11.040, Nkan/v
0.798, 'kan/u
4,741, Nkan/y
0.369, Nkan/v
0.69985, Mkan/y
0.35763, Mkan/u
0.08991, Mkan/u
0.05229, Mkan/y
0.04816, Mkan/u
368.619, T/4
366.055, T/4
2.564, /v
313.401, Ty
20.672, T/v
33.644, T/v
0.90261, T/
0.90261, T/4
0.75879, T/4
94.000, m
28.000, m
66.000, m
110.000,°C
61.026,°C

4.12. UcTtouHuk TennoBoun aHeprum PTC KpacHasn

KonuyecTtso Tenna, BblpGGGTbIBaeMOG Ha UCTOYHUMKE 3a 4acC

Pacxog Tenna Ha cuctemy OTONMEHNS
Pacxog Tenna Ha cMCTeMY BEHTUNALUMK
Pacxog Tenna Ha 3akpbiTble cuctembl IBC

Pacxoa Tenna Ha uMpKynsiumio

23.595, Mkan/v
14.531, Nkan/v
1.251, Nkan/M
5.529, lNkan/v
0.406, Nkan/v
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Tennosble NoTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae
MoTepu Tenna oT yTeyek B nogatoLiemM Tpybonposoae

MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae

MoTepwu Tenna oT yTeuek B cuctemax TennonoTpebneHus

CymmapHbIn pacxod B nogaroLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoMm Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha cucTemy OTOMNSEHUS
CyMMapHbI pacxog Ha CUCTeMy BEHTUNSLMU

Pacxog Bogbl Ha napannernbHble ctynedm TO

Pacxopa Boabl Ha yTedku n3 nogatolero Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[asnexve B nogatowem Tpybonposoae

[aeneHuve B obpaTtHom Tpybonposoae
Pacnonaraembiin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

1.11523, Nkan/v
0.54205, Mkan/y
0.10209, Mkan/u
0.06122, kan/y
0.05718, Mkan/u
521.789, T/4
518.881, T/u
2.908, /v
403.006, T/4
33.847, T4
83.937, /v
0.99902, T/4
0.99808, T/4
0.91094, T/
59.000, m
31.000, m
28.000, m
110.000,°C
65.116,°C

4.13. UCTOYHMK TENNOBOW 3Heprum KotenbHaa Kuesckas, 141a

KonuyecTtso Tenna, BblpGGaTblBaeMoe Ha UCTOYHMKE 3a 4acC

Pacxog Tenna Ha cucTemy OTOMIIEHNS

Pacxog Tenna Ha cMCcTeMy BEHTUNALMK

Pacxon Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha umpKkynsaumio

Tennosble noTepu B nogatowem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepwn Tenna oOT yTeuek B nogatoLlem Tpybonposoae

MoTepw Tenna oT yTeyek B obpaTHOM Tpybonposoae

MoTepwu Tenna oT yTeyek B cUcTeMax TennonoTpedneHus

CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CyMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMy OTOMSEHNS
CyMMapHbI pacxog Ha CUCTEMY BEHTUNSALUMU

Pacxop Boabl Ha napannenbHble ctynedm TO

Pacxop Boabl Ha yTeukn u3 nogatowiero Tpyéonposoaa
Pacxopg Boabl Ha yTeuku ns obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeudkn u3 cuctem TennonotpebneHuns

[NaBneHue B nogatolem Tpybonposoge

9.318, Nkan/v
6.615, Nkan/y
0.024, l'kan/v
1.896, MNkan/y
0.168, 'kan/y
0.34838, 'kan/u
0.19686, 'kan/y
0.02462, lkan/v
0.01721, M'kan/™
0.02667, Nkan/4
318.299, /4
317.307, T/v
0.993, T
274.781, T4
1.021, /v
42.216, T/v
0.28061, T/4
0.28418, T/v
0.42807, T/v
45.900, m
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[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop
Temnepatypa B nogatoem Tpybonposoge

TemnepaTypa B obpaTtHOM Tpybonposoge

30.000, m
15.900, m
95.000,°C
65.916,°C

4.14. UCTOYHMK TennoBoun 3Heprum kotenobHas Hesckoro, 90

KonuyecTtso Tenna, BblpaGaTblBaeMoe Ha NCTOYHUKE 3a 4YacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxopa Tenna Ha 3akpbiTble cuctembl [BC

Pacxop Tenna Ha LMpKynauuo

TennoBble noTepu B nogatoLiem Tpybonposoae
TennoBble noTepn B obpaTHoM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CymmapHbIn pacxog B nogatoiem Tpybonposoae
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha cuctemy OTOMNNEHUs

Pacxog Bogbl Ha napannernbHble ctynedn TO

Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Boapbl Ha yTeukn M3 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeudkn u3 cuctem Tennonotpebnenns
[aeneHuve B nogatowem Tpybonposoae

[asneHune B obpaTHOM Tpybonposoae
Pacnonaraembiin Hanop

TemnepaTypa B nogatowiem Tpybonposoae

TemnepaTypa B obpaTtHoM Tpybonposoae

4.15. UCTOYHMK TEensIoBOU aHeprum KotenbHaa EmenbaHoBa, 300a

KonuyecTtso Tenna, BblpGGGTbIBaeMOG Ha UCTOYHUMKE 3a 4ac

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpatHom Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B obpaTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CymmapHbI pacxog B nogatoLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpybonposoae

CyMMapHbIi pacxod Ha NoanuTKy

2.499, 'kan/™
2.061, 'kan/y
0.264, 'kan/y
0.035, 'kan/y
0.08059, I'kan/y
0.04602, 'kan/y
0.00354, I'kan/y
0.00306, Nkan/y
0.00464, I'kan/y
87.540, T/v
87.375, 1M
0.164, T/v
80.592, 1/v
6.908, T/v
0.04007, T/v
0.04911, T/4
0.07517, T/v
49.000, m
33.000, m
16.000, m
95.000,°C
66.570,°C

4.750, MNkan/v
3.058, MNkan/u
1.358, kan/v
0.221, lkan/v
0.05786, N'kan/v
0.03524, 'kan/u
0.00313, Mkan/u
0.00233, kan/u
0.01482, kan/u
114.936, T/
114.634, T/v
0.302, T/v
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CyMMapHbI pacxoq Ha cucTemMy OTOMNSMEHUS

Pacxog Bogbl Ha napannenbsHble ctynedn TO

Pacxopg Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeukn u3 cuctem TennonotpebneHns
[aeneHuve B nogatowwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatowem Tpybonposoge

Temnepatypa B o6paTtHOM TpybGonposoae

81.613, T4
33.287, 1M
0.03570, T/4
0.03640, T/4
0.23039, T/4
39.470, m
29.470, m
10.000, m
110.000,°C
68.836,°C

4.16. UcTouyHUK TennoBoun 3aHeprum KotenbHaa Kaprawosa, 10

KonuyecTtso Tenna, BblpaGaTblBaeMoe Ha NCTOYHUKE 3a 4HacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxopn Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha uMpKynsumio

Tennosble NoTepu B nogarowem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

lMoTepu Tenna oT yTeuek B nogatwoLlem Tpybonposoae
MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHms
CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CymMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxog Ha NOANUTKY

CyMMapHbI pacxog Ha CUCTeMY OTOMNSMEHNS

Pacxog Bogbl Ha napannernbHble ctynedm TO

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Boabl Ha yTeukn n3 obpatHoro Tpybonposoaa
Pacxog Bogbl Ha yTeukn 13 cuctem tennonotTpedneHus
[aeneHue B nogatoLlem TpybonpoBoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B obpaTtHOM TpybGonposoae

4.671, Nkan/u
3.011, Mkan/v
1.352, Nkan/y
0.123, lNkan/v
0.11317, T'kan/y
0.05003, Mkan/u
0.00455, Mkan/y
0.00331, Mkan/u
0.01323, Mkan/u
86.666, T/v
86.287, T/v
0.379, T4
71.196, T4
15.408, T/4
0.06253, T/u
0.06426, T/M
0.25260, T/4
43.990, m
23.990, m
20.000, m
110.000,°C
66.334,°C

4.17. UICTOYHMK TENNIOBOM 3Heprum KotenbHas JletHas, 50a

KonuyecTtso Tenna, BblpGGGTbIBaeMOG Ha UCTOYHUMKE 3a 4acC

Pacxog Tenna Ha cucTemy OTonneHns
Pacxog Tenna Ha cMCTeMY BEHTUNALUMK
Pacxog Tenna Ha 3akpbiTble cuctembl IBC
Pacxog Tenna Ha umpKynsumio

Tennosble noTepu B nogatoLem TpybonpoBoae

3.402, Nkan/v
2.250, Mkan/v
0.238, Nkan/v
0.698, Nkan/v
0.054, lkan/v

0.09765, Nkan/u
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Tennosble noTepu B obpaTtHOM TpybonpoBoae
MoTepu Tenna oT yTeyek B nogatoLiem Tpybonposoae

MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae

MoTepwu Tenna oT yTeuek B cuctemax TennonoTpebneHus

CymmapHbIn pacxod B nogaroLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoMm Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTKy

CyMMapHbI pacxog Ha cucTemy OTOMNSEHUS
CyMMapHbI pacxof Ha cuctemy BEHTUNSAUUU

Pacxog Boabl Ha napannernbHble ctynedm TO

Pacxopa Boabl Ha yTedku n3 nogatolero Tpybonposoaa
Pacxop Boabl Ha yTeukn us obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[asneHve B nogatowem Tpybonposoae

HasneHuve B obpaTtHom Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B ob6paTtHOM TpybGonpoBoae

0.04629, Nkan/u
0.00477, lkan/u
0.00340, Nkan/u
0.01003, Mkan/u
112.856, T/
112.570, T/v
0.286, T/4
91.893, T4
9.545, T/v
11.362, T/
0.05609, T/4
0.05772, T4
0.17186, T/v
39.560, m
27.560, m
12.000, m
95.000,°C
65.004,°C

4.18. UcTOUYHMK TennoBoun 3Heprum KotenbHaa Mopo3oBa, 56

KonuyecTtso Tenna, BbIDGGaTbIBaeMOG Ha NCTOYHWMKE 3a 4acC

Pacxog Tenna Ha cucTemy OTOMIEHNS

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha uMpKynsumio

Tennosble noTepu B nogatowem Tpybonposoae
Tennosble noTepu B obpaTtHOM Tpybonposoae
MoTepun Tenna oT yTeuek B nogatoLlem Tpybonposoae

MoTepun Tenna ot yTeuek B obpaTHOM Tpybonposoae

MoTepwu Tenna oT yTeYek B cUCTEMAxX TENNonoTpebneHus

CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CyMMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxoq Ha NoAnNUTKY

CymmapHbI pacxof Ha CUCTeMy OTOMMEeHNs

Pacxopg Boabl Ha napannenbHble ctynedm TO

Pacxopn Boabl Ha yTedku n3 nogarowiero Tpybonposoaa
Pacxopg Boabl Ha yTeukun n3 obpatHoro Tpybonposoaa
Pacxopn Boabl Ha yTeyku n3 cuctem TennonotpebnexHus
[aeneHve B nogatowem Tpybonposoae

[asneHve B obpaTtHom Tpybonposoae
Pacnonaraemsivi Hanop

Temnepatypa B nogatoliem Tpybonposoae

3.777, Tkan/y
3.023, lNkan/v
0.534, lkan/v
0.078, Nkan/v
0.08520, Nkan/y
0.03782, 'kan/y
0.00307, 'kan/y
0.00227, kan/4
0.01415, 'kan/v
133.472, T4
133.170, T4
0.302, T/v
121.721, TMM
11.714, T4
0.03627, T/4
0.03734, T/v
0.22822, T/v
36.000, m
24.000, m
12.000, m
95.000,°C
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Temnepatypa B obpaTtHOM TpybonpoBoge 66.835,°C

4.19. UcTOUYHMK TennoBoun 3Heprum KotenbHaa baccenHasn, 35a
1.890, Nkan/y
1.249, kan/v
0.120, Mkan/v
0.390, lNkan/y
0.050, lNkan/y
0.04392, Ikan/u
0.02626, Nkan/u
0.00225, lkan/u
0.00167, I'kan/v
0.00589, kan/u

KonnyecTteo Tenna, BbipabaTtbiBaeMoe Ha NCTOYHMKE 3a Yac
Pacxog Tenna Ha cucTemy OTOMNSEHNS

Pacxog Tenna Ha cMCTEMY BEHTUNALMMK

Pacxopa Tenna Ha 3akpbiTble cuctembl [BC

Pacxop Tenna Ha LMpKynauuo

TennoBble noTepu B nogatoLiem Tpybonposoae

Tennosble noTepu B o6patHoMm Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae

|_|0Tepl/l Tenna oT yTedek B CucrtemMax TeI'IHOI'IOTDGGJ'IeHI/IFI

CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMMapHbIn pacxog B obpaTHoMm TpybonpoBoae
CymmapHbI pacxog Ha noanuTKy

CymMmapHbI pacxog Ha CUCTEMY OTOMIEHNS
CymMMmapHbI pacxog Ha CUCTEMY BEHTUNSALMM

Pacxog Bogpbl Ha napannernbHble ctynedn TO

Pacxopa Boabl Ha yTedkun 13 nogatolero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxoa Boabl Ha yTeykn 13 cuctem TennonotpebnexHus
[aeneHve B nogarwiem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembiin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHoM Tpybonposoae

4.20. UcToYHUK TennoBow aHeprum KotenbHasi EMenbsiHoBa, 47

KonuyecTtso Tenna, BblpGGGTbIBaeMOG Ha UCTOYHUMKE 3a 4acC

Pacxog Tenna Ha cucTemy OTONMeHus
Pacxop Tenna Ha cuctemy BEHTUNALUN
Pacxop Tenna Ha 3akpbiTble cuctembl [BC

Pacxon Tenna Ha uupKynsuuo

65.088, T/4
64.940, T/4
0.148, T/v
50.323, T/v
4.840, T/
9.898, T/4
0.02632, T/4
0.02713, T/4
0.09436, T/4
36.000, m
28.000, m
8.000, m
95.000,°C
66.103,°C

2.186, MNkan/v
1.340, kan/v
0.024, Mkan/u
0.672, l'kan/v
0.094, Mkan/u

0.02846, 'kan/v
0.01636, Nkan/v
0.00206, N'kan/u
0.00155, lkan/u
0.00636, Mkan/u

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepn B obpatHom Tpybonposoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B obpaTHOM TpybonpoBoae

MoTepwu Tenna oT yTeuek B cuctemax TennonoTpebneHus

CymmapHbI pacxog B nogatoLiem Tpybonposoge 71.394, T4
CymmapHbIn pacxog B obpaTHoM Tpybonposoae 71.244, T/¥
CymmapHbI pacxog Ha nognuTky 0.150, T



CyMMapHbI pacxoq Ha cucTemMy OTOMNSMEHUS
CyMMapHbI pacxoq Ha cuctemy BEHTUNSAUMU

Pacxog Bogbl Ha napannenesHble ctynedn TO

Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeukn u3 cuctem TennonotpebneHns
[aeneHuve B nogatoLem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B ob6paTtHOM TpybonpoBoae

53.881, T/v
0.960, T/v
16.529, T/4
0.02403, /4
0.02467, T/4
0.10102, T/4
43.570, m
35.870, m
7.700, m
95.000,°C
64.508,°C

4.21. UcTOYHUK TennnoBon 3Heprum kotenoHasa Mopo3oBa, 115

KonuyecTtso Tenna, BblpaGaTblBaeMoe Ha NCTOYHUKE 3a 4acC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CymmapHbI pacxog B obpaTtHom Tpybonposoae
CymmapHbIn pacxoq Ha nognuTky

CyMMapHbI pacxof Ha CUCTeMY OTOMSEHNS

Pacxog Bogbl Ha napannernbHble ctynedmn TO

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Bogbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxog Bogbl Ha yTeukn 13 cuctem tennonotTpedneHus
[aeneHue B nogatoLiem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembli Harop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B ob6paTtHOM TpybGonposoae

1.711, M'kan/y
1.509, MNkan/y
0.098, Nkan/v
0.010, Nkan/v
0.05514, 'kan/y
0.02992, Mkan/u
0.00095, Mkan/u
0.00072, T'kan/y
0.00714, 'kan/y
62.250, T/™
62.113, T/M
0.137, Ty
60.937, T/4
1.302, T/
0.01113, /v
0.01162, T/v
0.11423, T/v
38.000, m
18.000, m
20.000, m
95.000,°C
67.642,°C

4.22. UICTOYHMK TENNOBOMW 3Heprum KotenbHaa Hesckoro, 188

KonuyecTtso Tenna, BblpGGGTbIBaeMOG Ha UCTOYHUMKE 3a 4acC

Pacxog Tenna Ha cuctemy OTONMEHNS
Pacxog Tenna Ha cMCTeMY BEHTUNALUMK
Pacxog Tenna Ha 3akpbiTble cuctembl IBC

Pacxoa Tenna Ha uMpKynsiumio

2.017, l'kan/v
1.355, Nkan/v
0.012, lNkan/v
0.545, lNkan/v
0.065, Nkan/v
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Tennosble NoTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae
MoTepu Tenna oT yTeyek B nogatoLiemM Tpybonposoae

MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae

MoTepwu Tenna oT yTeuek B cuctemax TennonoTpebneHus

CymmapHbIn pacxod B nogaroLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoMm Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha cucTemy OTOMNSEHUS
CyMMapHbI pacxog Ha cUcCTemMy BEHTUNSALUN

Pacxog Bogbl Ha napannernbHble ctynedm TO

Pacxopa Boabl Ha yTedku n3 nogatolero Tpybonposoaa
Pacxop Boabl Ha yTeukun u3 obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[asnexve B nogatowem Tpybonposoae

[aeneHuve B obpaTtHom Tpybonposoae
Pacnonaraembiin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

0.02136, Mkan/u
0.01073, Mkan/u
0.00070, kan/u
0.00053, Mkan/u
0.00642, kan/u
98.597, T/v
98.479, T/v
0.119, T/v

54 .408, T/v
0.480, T/
43.702, T/
0.00820, T/4
0.00844, /v
0.10203, T/
38.000, m
19.000, m
19.000, m
95.000,°C
71.622,°C

4.23. LCTOYHUK TEeN0OBOU 3Heprumu KotenbHasa Ykanosa, 29

KonuyecTtso Tenna, BbIDGGaTbIBaeMOG Ha NCTOYHWMKE 3a 4acC

Pacxog Tenna Ha cucTemy OTOMIIEHNS

Pacxog Tenna Ha cMCcTeMy BEHTUNALMK

Pacxon Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha umpKkynsaumio

Tennosble noTepu B nogatowem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepwn Tenna oOT yTeuek B nogatoLlem Tpybonposoae

MoTepwu Tenna oT yTeyek B obpaTHOM Tpybonposoae

MoTepwu Tenna oT yTeyek B cUcTeMax TennonoTpedneHus

CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CyMMmapHbIn pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMy OTOMSEHNS
CyMMapHbI pacxog Ha CUCTEMY BEHTUNSALUMU

Pacxop Boabl Ha napannenbHble ctynedm TO

Pacxop Boabl Ha yTeukn u3 nogatowiero Tpyéonposoaa
Pacxopg Boabl Ha yTeukun us obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns

[NaBneHue B nogatolem Tpybonposoge

1.524, lkan/v
1.096, Nkan/y
0.106, Nkan/v
0.247, lkan/v
0.021, MNkan/v
0.03075, Nkan/y
0.01336, N'kan/y
0.00187, lkan/v
0.00138, Nkan/v
0.00762, lkan/y
47.246, T/™
47.125, T/u
0.121, 1M
35.887, T4
4.625, T/v
6.718, T/u
0.01578, T/v
0.01623, T/v
0.08881, /4
45.010, m

45



[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop
Temnepatypa B nogatoem Tpybonposoge

TemnepaTypa B obpaTtHOM Tpybonposoge

15.010, m
30.000, m
95.000,°C
62.891,°C

4.24. UICTOYHUK TensIoBOMW 3Heprum KotenbHaa YyBauickas, 4

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4HacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxopa Tenna Ha 3akpbiTble cuctembl [BC

Pacxop Tenna Ha LMpKynauuo

TennoBble noTepu B nogatoLiem Tpybonposoae
TennoBble noTepn B obpaTHoM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CymmapHbIn pacxod B nogarollem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha cuctemy OTONNEHNs

Pacxog Bogbl Ha napannernbHble ctynedn TO

Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Boapbl Ha yTeukn M3 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeudkn u3 cuctem Tennonotpebnenns
[aeneHuve B nogatowem Tpybonposoae

[asneHune B obpaTHOM Tpybonposoae
Pacnonaraembiin Hanop

TemnepaTypa B nogatowiem Tpybonposoae

TemnepaTypa B obpaTtHOM TpybonpoBoae

1.509, MNkan/y
0.946, 'kan/y
0.477, l'kan/y
0.052, I'kan/y

0.01946, 'kan/y
0.01030, Nkan/y
0.00038, kan/y
0.00029, I'kan/y
0.00381, 'kan/y

42.669, T/™
42.587, T/4
0.082, /4
38.039, T/v
4.625, TV
0.00521, T/4
0.00545, T/4
0.07133, T/4
41.080, m
16.080, m
25.000, m
95.000,°C
69.730,°C

4.25. ACTOYHUK TensnoBoMn aHeprum KotenbHaa Cmenbix, 152a

KonuyecTtso Tenna, BblpGGGTbIBaeMOG Ha UCTOYHUMKE 3a 4ac

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxop Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpatHom Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CymmapHbI pacxo B nogatoLiem Tpybonposoge

CymmapHbIn pacxog B obpaTHoM Tpybonposoae

1.248, kan/v
0.820, l'kan/v
0.131, lkan/v
0.224, Mkan/v
0.033, MNkan/u

0.02445, 'kan/y
0.01034, kan/u
0.00050, Nkan/u
0.00029, Mkan/u
0.00386, Mkan/u

42.788, T/v
42.712, T/M
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CyMMapHbI pacxoq Ha noanuTKy

CyMMapHbI pacxoq Ha cucTemMy OTOMNSMEHUS
CyMMapHbI pacxog Ha cucTemy BEHTUNSAUMU

Pacxog Bogbl Ha napannenbsHble ctynedn TO

Pacxopg Boabl Ha yTe4dkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn n3 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHns
[aeneHuve B nogatowwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembiin Hanop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B obpaTtHOM TpybGonpoBoae

0.075, T/v
33.040, /v
5.240, T/v
4501, T
0.00652, T/4
0.00677, T/4
0.06195, T/4
40.230, m
20.230, m
20.000, m
95.000,°C
65.948,°C

4.26. UICTOYHMK TEensI0BOU 3HEpPrum KotenbHaa 3eMHyxoBa, 6

KonuyecTtso Tenna, BblpaGaTblBaeMoe Ha NCTOYHUKE 3a 4HacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BeHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae

MoTepw Tenna oT yTeyek B obpaTHoOM TpybonpoBoae

MoTepwu Tenna oT yTeuek B cucTemax TennonoTpebneHus

CymmapHbIn pacxoq B nogatoLem Tpybonposoae
CymmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbIn pacxoq Ha NognuTky

CyMMapHbI pacxof Ha CUCTEeMY OTOMSEHNS
CyMmapHbIn pacxod Ha CUCTEMY BEHTUNALMMK

Pacxog Bogbl Ha napannenbsHble ctynedmn TO

Pacxopn Boabl Ha yTedku 13 nogatoiero Tpybonposoaa
Pacxog Boabl Ha yTeukn n3 obpatHoro Tpybonposoga
Pacxop Boabl Ha yTeuvkn u3 cuctem Tennonotpebnenns
[aeneHue B nogatowem Tpybonposoae

[aeneHue B o6paTHOM TpybonpoBoae
Pacnonaraemsin Hanop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B obpaTtHOM TpybGonposoae

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog Tenna Ha CucTemy otonnieHuna

1.765, MNkan/y
1.460, Nkan/y
0.237, lkan/v
0.020, Nkan/v
0.002, Mkan/v
0.02205, kan/y
0.01610, 'kan/u
0.00075, 'kan/y
0.00057, 'kan/y
0.00700, kan/u
71.443, T4
71.315, 1M
0.128, T4
60.883, T/v
9.875, T/v
0.676, T/v
0.00878, T/4
0.00908, T/4
0.10980, T/4
72.600, m
20.000, m
52.600, m
95.000,°C
70.408,°C

4.27. UCTOYHUK TensioBou aHeprum kotenobHaa Manose bopucoso, 19

1.468, Nkan/v
1.000, Nkan/y
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Pacxog Tenna Ha 3akpbiTble cuctembl IBC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLliem Tpybonposoae
MoTepun Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CymmapHbIn pacxod B nogaroLlem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CymMmapHbIn pacxoq Ha NognuTKy

CyMMapHbI pacxog Ha cucTemy OTOMNNEHNs!

Pacxog Boabl Ha napannernbHble ctynedm TO

Pacxop Boabl Ha yTeudkn U3 nogatowero Tpybonposoaa
Pacxop Boabl Ha yTeukn us obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[aeneHue B nogatoLiem Tpybonposoae

[aBneHune B o6paTHOM TpybonpoBoae
Pacnonaraembiin Hanop

Temnepatypa B nogatowem Tpybonposoge

Temnepatypa B obpaTtHoM Tpybonposoae

KonuyecTtso Tenna, BbIDGGaTbIBaeMOG Ha NCTOYHWMKE 3a 4acC

Pacxog Tenna Ha cucTemy OTOMIEHNS

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxon Tenna Ha 3akpbiTble cuctembl [BC

TennoBble NoTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CyMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMy OTOMSEHNS
CyMMapHbI pacxog Ha CUCTEMY BEHTUNSALUMU

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxopg Boabl Ha yTeuku ns obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[aeneHue B nogatowem Tpybonposoae

NaBneHue B obpaTHoM TpyGonpoBoae

0.351, Mkan/v
0.057, lNkan/v
0.03118, Mkan/u
0.02208, Mkan/u
0.00137, Tkan/u
0.00099, Mkan/u
0.00449, Nkan/u
46.474, /v
46.366, T/v
0.108, T/u
41.180, T/v
5.278, T4
0.01609, /4
0.01661, T/
0.07530, T/4
40.000, m
30.000, m
10.000, m
95.000,°C
63.537,°C

4.28. UCTOYHUK TennoBoun aHeprum KotenbHaa Monogowu N'Bapaun, 2-4

0.874, l'kan/v
0.633, lNkan/v
0.061, 'kan/y
0.136, Nkan/y
0.02786, 'kan/y
0.01277, lkan/u
0.00092, l'kan/v
0.00061, Mkan/y
0.00254, l'kan/v
25.691, T/v
25.621, /4
0.070, T
23.243, T/
2.437, 1M
0.01098, T/4
0.01138, T/v
0.04782, T/v
25.450, m
15.450, m

48



Pacnonaraembin Hanop

TemnepaTypa B nogatoLiem TpyGonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

10.000, m
95.000,°C
61.115,°C

4.29. LcTOUYHMK TennoBoun 3Heprum KotenbHaa EmenbsiHoBa, 92

Konu4yectso Tenna, BolpabaTbiBaeMoe Ha UCTOYHMKE 3a Yac
Pacxop Tenna Ha cuctemy oTonneHus

Pacxopa Tenna Ha 3akpbiTble cuctembl BC

Pacxop Tenna Ha LMpKynauuo

TennoBble noTepu B nogatoiiem Tpybonposoae
TennoBble noTepu B obpatHoM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha cuctemy OTOMNSMEHNS

Pacxog Bogpbl Ha napannenbHble ctynedn TO

Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn M3 obpartHoro Tpybonposoaa
Pacxopg Boabl Ha yTeukn u3 cuctem TennonotpebneHuns
[aeneHuve B nogatowwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae

Pacnonaraemblii Hamnop

TemnepaTtypa B nogatoliem Tpybonposoae

TemnepaTypa B obpaTtHoM Tpybonposoae

1.591, Nkan/v
1.069, kan/y
0.436, MNkan/v

0.049, lNkan/u

0.02115, T'kan/4
0.01058, I'kan/y
0.00081, I'kan/y
0.00060, 'kan/y
0.00449, 'kan/y
48.102, T/v
48.000, T/™
0.102, T4
42.970, T/™
5121, T/M
0.01063, T/4
0.01084, T/v
0.08055, T/4
52.700, m
45.000, m
7.700, m
95.000,°C
62.031,°C

4.30. UcTOYHUK TennoBoOW 3Hepruu KkotenbHaa TpaHcnopTHas, 25

KonnyecTBo Tenna, BbipabaTbiBaeMOe Ha UCTOYHMKE 3a Yac
Pacxoa Tenna Ha cucteMy OTOMNEeHUs

Tennosble NoTepu B NogatoLlem Tpybonposoae
Tennosble noTepn B obpaTtHoMm Tpybonposoae

MoTepu Tenna oT yTeyek B nogatoLiemM Tpybonposoae
MoTepw Tenna oT yTeyek B obpaTHOM TpybonpoBoae
MoTepu Tenna oT yTeyek B cucTtemax TensnonoTpebnenuns
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMmapHbI pacxog B obpaTHom Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CymMMapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxopa Boabl Ha yTedku 13 nogatoiero Tpybonposoaa

Pacxog Bogbl Ha yTeudkn n3 obpatHoro Tpybonposoaa

1.001, lkan/v
0.864, MNkan/4
0.08092, Nkan/u
0.04879, Nkan/v
0.00169, "'kan/v
0.00127, 'kan/v
0.00411, 'kan/™
36.243, T4
36.136, T/
0.107, T4
36.223, T4
0.01991, T/v
0.02078, /4
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Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHns
[aeneHuve B nogatowem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoiem Tpybonposoge

TemnepaTypa B obpaTtHOM Tpybonposoge

KonunyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4HacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxopa Tenna Ha 3akpbiTble cuctembl [BC

Pacxop Tenna Ha LMpKynauuo

TennoBble NoTepu B nogatoLem Tpybonposoae
TennoBble noTepn B obpaTHom TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CymmapHbIn pacxoq B nogatoliem Tpybonposoae
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha cucTemy OTOMNMEHNS

Pacxopn Boabl Ha napannenbHble ctynedm TO

Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn M3 obpatHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[asneHue B nogatoLiem Tpybonposoae

[asneHune B obpaTHOM Tpybonposoae
Pacnonaraembliin Hanop

TemnepaTypa B nogatowiem Tpybonposoae

Temnepatypa B obpaTtHoM Tpybonposoge

KonuyecTtso Tenna, BblpGGGTbIBaeMOG Ha UCTOYHUMKE 3a 4acC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxop Tenna Ha 3akpbiTble cuctembl [BC

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpatHom Tpybonposoae

MoTepwu Tenna oT yTeyek B nogatoLlem Tpybonposoae
MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns

CymmapHbIn pacxo B nogatoLem Tpybonposoge

0.06603, T/4
63.400, m
28.000, m
35.400, m
95.000,°C
67.572,°C

4.31. UcTouHMK TennoBoun 3Heprum KotenbHasa KpacHocenbckas, 14

1.423, lkan/y
0.865, Nkan/y
0.473, l'kan/y
0.062, 'kan/u
0.01191, Nkan/u
0.00585, kan/y
0.00062, I'kan/y
0.00047, T'kan/u
0.00410, T'kan/y
45.610, T/™
45.530, T/™
0.080, T/4
34.720, /v
10.882, T/4
0.00722, T/v
0.00741, T/v
0.06510, T/v
37.880, m
30.880, m
7.000, m
95.000,°C
63.906,°C

4.32. UICTOYHUK TensioBon aHeprum KotenbHaa ConHeyHoropckas, 59

1.448, kan/v
0.650, MNkan/u
0.430, MNkan/u
0.282, l'kan/v
0.03554, 'kan/u
0.02352, 'kan/y
0.00071, Tkan/u
0.00047, Tkan/u
0.00274, kan/y
45.839, T/v
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CymmapHbIn pacxog B obpaTHoM Tpybonposoae
CyMMapHbI pacxoq Ha noanuTKy

CyMMapHbI pacxog Ha cucTemMy OTOMNSEHUS
CyMMapHbI pacxof Ha cucTemy BEHTUNSAUMU

Pacxog Bogbl Ha napannenbsHble ctynedn TO

Pacxopg Boabl Ha yTedkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeudkn u3 cuctem Tennonotpebnenns
[aeneHuve B nogatowwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoliem Tpy6onposoae

KonuyecTtso Tenna, BblpaGaTblBaeMoe Ha NCTOYHUKE 3a 4HacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuio

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CymMmapHbI pacxog B nogatoLiem Tpybonposoae
CymMmapHbI pacxog B obpaTHom Tpybonposoae
CymmapHbIn pacxoq Ha nognuTky

CyMMapHbI pacxog Ha cucTemy OTOMNNEHNs

Pacxog Bogbl Ha napannernbHble ctynedmn TO

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Bogbl Ha yTeukn n3 obpatHoro Tpybonposoga
Pacxog Bogbl Ha yTeukn 13 cuctem tennonotTpedneHus
[aeneHune B nogatoLem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembln Harnop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B ob6paTtHOM TpybGonposoae

KonuyecTtso Tenna, BblpGGGTbIBaeMOG Ha UCTOYHUMKE 3a 4acC

Pacxog Tenna Ha cuctemy OTONMEHNS
Pacxog Tenna Ha 3akpbiTble cuctembl IBC
Pacxog Tenna Ha uMpKynsumio

Tennosble noTepu B nogatoLem TpybonpoBoae

45776, T/
0.064, T/v
27.947, T4
17.702, /4
0.182, T/v
0.00816, T/4
0.00850, T/4
0.04687, T/4
59.400, m
20.000, m
39.400, m
95.000,°C

4.33. UCTOYHMK TensnioBOU aHeprum KotenbHasa noc. MNperonbckuu, 25a

0.554, 'kan/u
0.378, lNkan/v
0.147, lkan/v
0.019, lNkan/v
0.00568, Mkan/y
0.00246, Mkan/u
0.00012, T'kan/u
0.00184, Nkan/u
18.458, T/M
18.427, T/M
0.031, Ty
15.174, T/M
3.283, T4
0.00135, T
0.00141, T/v
0.02843, T/u
31.120, m
10.020, m
21.100, m
95.000,°C
65.086,°C

4.34. UICTOYHUK TENSIOBOM 3HEpPrumu KotenbHasa [3epxunHckoro, 1628

1.033, kan/v
0.556, Nkan/v
0.386, Nkan/v
0.057, lNkan/v
0.02120, T'kan/u
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Tennosble noTepu B obpaTtHOM TpybonpoBoae

MoTepu Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepu Tenna oT yTeyek B cuctemax TensnionoTpebnenus
CymmapHbIn pacxod B nogaroLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoMm Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxog Bogbl Ha napannenbHble ctynedn TO

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxop Boabl Ha yTeukun u3 obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem TennonotpebneHuns
[aeneHue B nogatoLiem Tpybonposoae

[aBneHune B o6paTHOM TpybonpoBoae
Pacnonaraembii Hanop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B ob6paTtHOM TpybGonpoBoae

0.00931, Mkan/u
0.00061, kan/4
0.00046, Mkan/u
0.00263, Mkan/u
30.779, 1M
30.723, /M
0.057, T4
22.440, 1M
8.332, T/v
0.00716, T/
0.00748, T/u
0.04208, T/u
40.380, m
34.680, m
5.700, m
95.000,°C
61.551,°C

4.35. UcTOYHUK TennnoBoun aHeprum KotenobHaa CyBopoBa, 1376

KonuyecTtso Tenna, BblpaGaTblaaemoe Ha UCTOYHWMKE 3a 4acC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MNMoTepu Tenna oT yTeyek B nogatoLLiem Tpybonposoae
MoTepun Tenna oT yTeuek B obpaTHOM Tpybonposoae
CymmapHbIn pacxoq B nogatoLem Tpybonposoae
CymmapHbIn pacxoq B obpaTHoM Tpybonposoae
CyMMapHbI pacxoq Ha noanuTKy

CymMmapHbIi pacxoq Ha CUCTEMY OTOMMEHUS

Pacxog Bogbl Ha napannenbHble ctynedmn TO

Pacxopn Boabl Ha yTedku 13 nogatoero Tpyéonposoaa
Pacxopn Boabl Ha yTeukun n3 obpatHoro Tpybonposoaa
[aeneHue B nogatowem Tpybonposoae

[aeneHue B o6paTHOM TpybonpoBoae
Pacnonaraembli Harop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B obpaTtHOM TpybGonposoae

0.681, Nkan/v
0.345, lkan/v
0.301, lMkan/v
0.02374, N'kan/u
0.01062, 'kan/y
0.00023, I'kan/y
0.00011, 'kan/y
13.688, T/u4
13.665, T/4
0.023, /v
10.742, /v
2.935, 14
0.01110, T/v
0.01152, T/v
55.000, m
35.000, m
20.000, m
95.000,°C
65.321,°C

4.36. UCTOYHMK TennoBOMW 3Heprumu KotenbHasa EmenbaHoBa, 1566

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog tenna Ha CucTemy otonnieHuna

0.477, lkan/v
0.427, lkan/v
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Tennosble NoTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae

MoTepu Tenna oT yTeyek B nogatoLiemM Tpybonposoae
MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CymmapHbIn pacxod B nogaroLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoMm Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxop Boabl Ha yTeukun u3 obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[aeneHue B nogatoLiem Tpybonposoae

[aBneHune B o6paTHOM TpybonpoBoae
Pacnonaraembiin Hanop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B ob6paTtHOM TpybGonpoBoae

0.03274, N'kan/v
0.01466, Nkan/u
0.00063, Mkan/u
0.00047, Tkan/y
0.00203, Mkan/u
17.879, T/M
17.831, T/4
0.048, T/4
17.871, T4
0.00744, Ty
0.00772, T4
0.03247, T/
50.300, m
25.300, m
25.000, m
95.000,°C
68.465,°C

4.37. ACTOYHUK TensI0BOU 3Heprumu KotenbHaa YyBawckas, 1a

KonuyecTtso Tenna, BblpaGaTblaaemoe Ha UCTOYHWMKE 3a 4acC

Pacxop Tenna Ha cuctemy oTonneHus

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHms
CymmapHbIn pacxoq B nogatoLem Tpybonposoae
CymmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbIn pacxoq Ha NognuTky

CyMMapHbI pacxof Ha CUCTEeMY OTOMSEHNS

Pacxopn Boabl Ha yTeukn u3 nogatowiero Tpyéonposoaa
Pacxog Bogbl Ha yTeukn n3 obpatHoro Tpybonposoga
Pacxog Bogbl Ha yTeukn 13 cuctem tennonotTpedneHuns
[aeneHue B nogatoLiem Tpybonposoae

[aeneHue B o6paTHOM TpybonpoBoae
Pacnonaraembli Harop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B o6paTtHom TpybGonposoae

0.404, lkan/v
0.391, lMkan/v
0.00696, Mkan/u
0.00393, Mkan/u
0.00185, Mkan/u
15.721, T/v
15.690, T/4
0.031, Ty
15.720, T/4
0.00075, T/4
0.00080, T/4
0.02948, T/u
36.270, m
16.270, m
20.000, m
95.000,°C
69.416,°C

4.38. UICTOYHUK TensI0BOW 3Heprumu KotenbHasa MNopbkoro, 178

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxop Tenna Ha cucteMy oTOnseHNs
Tennosble noTepu B nogatoLem TpybonpoBoae

Tennosble noTepu B obpaTHOM TpybonpoBoae

0.460, Nkan/v
0.411, lkan/v
0.03180, Mkan/u
0.01363, Mkan/u
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MoTepu Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepu Tenna oT yTeyek B cuctemax TennonoTpebnenuns
CymmapHbI pacxo B nogatoLlem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymMmapHbI pacxof Ha CUCTEMY OTOMMEHNS

Pacxopa Boabl Ha yTedku 13 nogatoLlero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[asneHve B nogatowem Tpybonposoae

HasneHuve B obpaTtHom Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B ob6paTtHOM TpybGonposoae

0.00077, T'kan/u
0.00058, Mkan/u
0.00195, Mkan/u
16.769, T/4
16.719, T/v
0.050, T/v
16.760, T/4
0.00908, T/4
0.00941, /4
0.03142, T4
35.560, m
10.560, m
25.000, m
95.000,°C
67.758,°C

4.39. UcTOYHUK TennoBoun 3Heprum KotenbHaa MarapuHa, 41-45

KonuyecTtso Tenna, BblpaGaTblaaemoe Ha UCTOYHWMKE 3a 4acC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuio

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B cuctemax TennonotpebneHns
CymmapHbIn pacxoq B nogatoLem Tpybonposoae
CymmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbIn pacxoq Ha NognuTky

CyMMapHbI pacxof Ha CUCTEeMY OTOMSEHNS

Pacxog Bogbl Ha napannenbHble ctynedmn TO

Pacxop Boabl Ha yTeudkn U3 nogatowero Tpybonposoaa
Pacxog Boabl Ha yTeukn n3 obpatHoro Tpybonposoaa
Pacxog Bogbl Ha yTeukn 13 cuctem tennonotTpedneHus
[aeneHuve B nogatowem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembli Harop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B obpaTtHOM TpybGonposoae

0.313, lNkan/v
0.202, lNkan/v
0.097, lNkan/v
0.012, Nkan/v
0.00068, Mkan/u
0.00055, kan/y
0.00095, Mkan/u
10.034, T/
10.018, T/u
0.016, T
8.080, T/u
1.953, T4
0.00028, T/4
0.00029, T/4
0.01515, T/4
35.810, m
15.810, m
20.000, m
95.000,°C
63.845,°C

4.40. LcTOYHUK TennnoBoMn 3Heprum KotenbHaa MNarapuHa, 50-52

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog tenna Ha CucTemy otonnieHuna

Pacxog Tenna Ha 3akpbiTble cuctembl IBC

0.836, Nkan/v
0.589, Nkan/v
0.196, Nkan/v
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Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLliem Tpybonposoae
MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CymmapHbIn pacxod B nogaroiiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTKy

CyMMapHbI pacxog Ha CUCTeMY OTOMSEHNS

Pacxog Bogbl Ha napannernbHble ctynedm TO

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[aeneHue B nogatoLiem Tpybonposoae

[aBneHune B o6paTHOM TpybonpoBoae
Pacnonaraembiin Hanop

Temnepatypa B nogatowiem Tpybonposoge

TemnepaTypa B obpaTtHOM Tpybonposoge

0.025, lNkan/v
0.01532, Mkan/u
0.00675, kan/y
0.00024, kan/4
0.00019, kan/u
0.00279, Mkan/u
37.948, T/v
37.897, 1M
0.050, T/v
23.720, T/™
14.225, /M
0.00284, T/u
0.00298, T/4
0.04448, /v
34.990, m
29.990, m
5.000, m
95.000,°C
73.065,°C

4.41. UCTOYHUK TENNIOBOU 3HEpPrumn KotenbHasa JHrenbca, 51a

KonuyecTtso Tenna, BbIDGGaTbIBaeMOG Ha NCTOYHWMKE 3a 4acC

Pacxopg Tenna Ha cuctemy oTonneHus

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepu Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepun Tenna oT yTeuek B obpaTHOM Tpybonposoae
MNMoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CyMmapHbI pacxog B nogaroLiem Tpybonposoae
CyMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxoq Ha noanuTKy

CymMmapHbIn pacxoq Ha CUCTEMY OTOMMEHUS

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxopg Boabl Ha yTeukun n3 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeukn u3 cuctem TennonotpebneHuns
[aeneHue B nogatowem Tpybonposoae

[aeneHue B o6paTHOM TpybonpoBoae
Pacnonaraemsivi Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B obpaTtHOM TpybGonposoae

0.302, lNkan/v
0.265, lNkan/v
0.02434, 'kan/y
0.01064, 'kan/y
0.00043, I'kan/y
0.00033, 'kan/y
0.00125, 'kan/y
10.845, T/4
10.814, T/u
0.031, T/v
10.840, T/
0.00513, T/4
0.00539, T/4
0.02033, /4
33.170, m
13.170, m
20.000, m
95.000,°C
67.326,°C
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4.42. UICTOYHUK TenyoBoW aHeprun KotenbHasa KonxosHas, 8a

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuo

TennoBble noTepu B nogatoLiem Tpybonposoae
TennoBble noTepu B obpatHoM TpybonpoBoae

MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHms
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMMmapHbI pacxog B obpaTHom Tpybonposoae
CymMmapHbIn pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMY OTOMSEHNS

Pacxog Boagbl Ha napannernbHble ctynedmn TO

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn M3 obpartHoro Tpybonposoaa
Pacxopg Boabl Ha yTeudkn u3 cuctem Tennonotpebnenns
[aeneHune B nogatowwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

TemnepaTypa B nogatowiem Tpybonposoae

Temnepatypa B o6paTtHOM Tpybonposoae

0.715, lNkan/v
0.423, lNkan/v
0.253, MNkan/v
0.032, lNkan/v
0.00298, I'kan/u
0.00133, I'kan/y
0.00200, I'kan/y
22.468, T/
22.434, T/
0.034, Ty
16.960, T/4
5.506, T/u
0.00102, T/
0.00107, T/4
0.03180, T/4
22.200, m
18.500, m
3.700, m
95.000,°C
63.256,°C

4.43. UCTOYHMK TENNIOBOMW 3Heprum KotenbHaa baxeHoBa, 21

KonuyecTtso Tenna, BblpaGaTblBaeMoe Ha NCTOYHUKE 3a 4YacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxon Tenna Ha 3akpbiTble cuctemMbl [BC

Pacxop Tenna Ha LMpKynauuio

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpatHom Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHms
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CymMMmapHbI pacxog B obpaTHom TpybonpoBoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMy OTOMSEHNS
CyMMapHbI pacxoq Ha cuctemMy BEHTUNSAUMU

Pacxog Bogbl Ha napannenbsHble ctynedn TO

Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa

Pacxog Boabl Ha yTeukn 13 obpatHoro Tpybonposoaa

0.368, 'kan/y
0.209, Nkan/y
0.050, Nkan/y
0.065, Nkan/y
0.014, 'kan/y
0.01871, 'kan/™
0.00821, 'kan/v
0.00035, Nkan/u
0.00024, I'kan/u
0.00146, Nkan/u
10.532, T/M
10.509, /4
0.023, T/M
6.992, /4
2.240, TV
1.297, T
0.00302, T/4
0.00286, T/4
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Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHns
[aeneHuve B nogatowem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoiem Tpybonposoge

TemnepaTypa B obpaTtHOM TpybonpoBoge

0.01740, T/4
30.200, m

23.900, m
6.300, m

95.000,°C
60.164,°C

4.44. UICTOYHUK TennoBOn 3Heprum kotenoHasa HoBukoBa, 4-6

KonunyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4HacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxopa Tenna Ha 3akpbiTble cuctembl [BC

Pacxop Tenna Ha LMpKynauuo

TennoBble noTepu B nogatoLem Tpybonposoae
TennoBble noTepn B obpaTHom TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepu Tenna oT yTevek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CymmapHbI pacxod B nogarollem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha cucTemy OTOMNMEHNS

Pacxopn Boabl Ha napannenbHble ctynedm TO

Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn M3 obpatHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[asneHue B nogatoLiem TpybonpoBoae

[asneHune B obpaTHOM Tpybonposoae
Pacnonaraembliin Hanop

TemnepaTypa B nogatowiem Tpybonposoae

Temnepatypa B obpaTtHoM Tpybonposoge

4.45. UCTOYHMK TensioBOoU aHeprum KotenbHaa Moxanckas, 30

KonuyecTtso Tenna, BblpGGGTbIBaeMOG Ha UCTOYHUMKE 3a 4acC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuio

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpatHom Tpybonposoae

MoTepwu Tenna oT yTeyek B nogatoLliem Tpybonposoae
MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns

CymmapHbIn pacxog B nogatoiem Tpybonposoge

0.389, l'kan/y
0.315, 'kan/y
0.058, I'kan/y
0.007, l'kan/y

0.00487, 'kan/y
0.00246, 'kan/y
0.00015, I'kan/y
0.00011, T'kan/u
0.00149, Nkan/y

14.611, T/M
14.584, T/v
0.027, T4
12.640, T/™
1.969, T/v
0.00171, T/4
0.00180, T/4
0.02370, T
15.870, m
8.870, m
7.000, m
95.000,°C
68.469,°C

0.190, lkan/v
0.131, lkan/u
0.041, Mkan/u
0.004, Mkan/u

0.00908, Nkan/u
0.00417, 'kan/y
0.00029, Mkan/u
0.00021, kan/u
0.00063, Mkan/u

6.740, T/v
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CymmapHbIn pacxog B obpaTHoM Tpybonposoae
CyMMapHbI pacxoq Ha noanuTKy

CyMMapHbI pacxog Ha cucTemMy OTOMNSEHUS

Pacxog Bogbl Ha napannenbsHble ctynedn TO

Pacxopg Boabl Ha yTe4dkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTedkn u3 cuctem TennonotpebneHns
[aeneHuve B nogatowwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembiin Hanop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B obpaTtHOM TpybGonpoBoae

4.46. UCTOYHMK TEnsI0BOU 3Heprum KotenbHasa [3epxunHckoro, 147

KonuyecTtso Tenna, BblpaGaTblBaeMoe Ha NCTOYHUKE 3a 4HacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B obpaTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CymmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbIn pacxoq Ha NognuTky

CyMMapHbI pacxof Ha CUCTeMY OTOMNSEHNS

Pacxog Bogbl Ha napannernbHble ctynedmn TO

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Bogbl Ha yTeukn n3 obpatHoro Tpybonposoga
Pacxog Bogbl Ha yTeukn 13 cuctem tennonotTpedneHuns
[aeneHue B nogatoLiem Tpybonposoae

[aeneHue B o6paTHOM TpybonpoBoae
Pacnonaraembli Harop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B obpaTtHOM TpybGonposoae

6.723, T/v
0.017, T/v
5.333, T/v
1.404, Ty
0.00338, /4
0.00352, T/4
0.00995, T/4
40.000, m
36.000, m
4.000, m
95.000,°C
67.020,°C

0.369, 'kan/y
0.286, Nkan/v
0.039, MNkan/v
0.011, Mkan/v
0.02152, T'kan/y
0.00922, kan/y
0.00037, T'kan/u
0.00028, kan/u
0.00129, Mkan/u
12.409, T/M
12.377, T4
0.032, Ty
11.718, T/M
0.687, T/
0.00476, T/u
0.00509, T/4
0.02182, T/v
39.990, m
34.990, m
5.000, m
95.000,°C
65.437,°C

4.47. UICTOYHUK TensoBOM 3Heprum KotenbHaa Mopo3oBa, 146

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxop Tenna Ha cucteMy oTOnseHNs
Tennosble noTepu B nogatoLem TpybonpoBoae

Tennosble noTepu B obpaTHOM TpybonpoBoae

0.500, Nkan/v
0.492, lNkan/v
0.00367, Mkan/4
0.00195, Mkan/u
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MoTepu Tenna oT yTeyek B cuctemax TensnionoTpebnenus
CymmapHbIn pacxog B nogatoLem Tpybonposoae
CymmapHbIn pacxog B obpaTHoMm Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxopa Boabl Ha yTedku 13 nogatoLiero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxoa Boabl Ha yTeykn n3 cuctem TennonotpebnexHms
[asnexve B nogarwiem Tpybonposoae

HasneHuve B obpaTtHom Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B ob6paTtHOM TpybGonposoae

0.00233, Mkan/u
19.721, T4
19.682, T/v
0.039, T/v
19.720, T/M
0.00087, T/4
0.00091, T/4
0.03697, T/4
20.000, m
15.000, m
5.000, m
95.000,°C
69.761,°C

4.48. ACTOYHMK TEensIoBOU aHeprum KotenbHasa JleconapkoBas, 38

KonuyecTtso Tenna, BblpaGaTblaaemoe Ha UCTOYHWMKE 3a 4ac

Pacxoa Tenna Ha cucteMmy OTonneHus

Tennosble NoTepu B NnogatoLlem Tpybonposoae
Tennosble noTepu B obpaTHOM Tpybonposoae

MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CyMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMmapHbI pacxog B obpaTHom Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMIEHNS

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Boabl Ha yTeukn n3 obpatHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[asneHue B nogatoLiem Tpybonposoae

[aeneHune B obpaTtHom Tpybonposoge
Pacnonaraembin Hanop

Temnepatypa B nogatowiem Tpybonposoe

Temnepatypa B obpaTtHoM Tpybonposoge

0.239, lNkan/v
0.233, lNkan/v
0.00273, Mkan/y
0.00138, Mkan/u
0.00110, T'kan/y
9.362, T/4
9.342, T/v
0.019, T4
9.361, T/4
0.00095, T/4
0.00100, T/4
0.01755, T4
50.580, m
20.580, m
30.000, m
95.000,°C
69.634,°C

4.49. UCTOYHMK TennoBOMW 3Heprum KotenbHasa Nob6eabl, 199

KonuyecTtso Tenna, BblpGGGTbIBaeMOG Ha UCTOYHUMKE 3a 4acC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha 3akpbiTble cuctembl [BC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae
MoTepwu Tenna oT yTeyek B nogatoLiem Tpybonposoae

MoTepwu Tenna oT yTevek B cuctemax TennonoTpebneHus

0.324, Nkan/v
0.138, lkan/u
0.157, l'kan/v
0.020, l'kan/v
0.00582, Mkan/u
0.00253, Mkan/u
0.00011, T'kan/u
0.00065, Mkan/u
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CymmapHbIn pacxog B nogatoLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CymMmapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxog Bogbl Ha napannenbsHble ctynedn TO

Pacxopa Boabl Ha yTedku 13 nogatoLiero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxoa Boabl Ha yTeykn n3 cuctem TennonotpebnexHms
[asnexve B nogarwiem Tpybonposoae

[asneHuve B o6paTtHom Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B ob6paTtHOM TpybGonposoae

14.643, T/4
14.630, T/4
0.013, T4
5.560, T/v
9.082, /v
0.00132, T/4
0.00133, T/4
0.01043, T/4
35.900, m
25.900, m
10.000, m
95.000,°C
72.911,°C

4.50. UcTOYHUK TennnoBoMn aHeprum KotenbHaa HaszapoBown, 57-61

KonuyecTtso Tenna, BblpaGaTblaaemoe Ha UCTOYHWMKE 3a 4ac

Pacxoa Tenna Ha cucteMmy OTonneHus

Tennosble NoTepu B NnogaroLlem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CymMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMMmapHbI pacxog B obpaTHom Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMIEHNS

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Boabl Ha yTeukn n3 obpatHoro Tpybonposoaa
Pacxop Boabl Ha yTeuvkn U3 cuctem TennonotpebneHuns
[asneHue B nogatoLiem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatowiem Tpybonposoe

Temnepatypa B obpaTtHoM Tpybonposoge

0.083, MNkan/v
0.080, Nkan/v
0.00199, Mkan/u
0.00102, T'kan/y
0.00038, Mkan/u
3.200, T4
3.193, T/4
0.007, T4
3.200, T4
0.00047, T/
0.00047, T/u
0.00600, T/4
25.160, m
20.160, m
5.000, m
95.000,°C
69.213,°C

4.51. ACTOYHMK TENNOBOMW 3Heprum KotenbHaa KponoTtkuHa, 10

KonuyecTtso Tenna, BblpGGaTblBaeMoe Ha UCTOYHMKE 3a 4acC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha 3akpbiTble cuctembl [BC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae
MoTepwu Tenna oT yTeyek B nogatoLiem Tpybonposoae

MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae

0.497, MNkan/u
0.429, MNkan/u
0.044, l'kan/v
0.004, Mkan/u
0.01088, Mkan/u
0.00668, Mkan/u
0.00040, kan/u
0.00030, Mkan/u

60



MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CymmapHbIn pacxog B nogatoLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoMm Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTKy

CyMMapHbI pacxog Ha cucTemy OTOMNSEHUS

Pacxog Bogbl Ha napannenbHble ctynedn TO

Pacxopg Boabl Ha yTedkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeudku u3 cuctem TennonotpebneHns
[aeneHuve B nogatoLiem Tpybonposoae

[aBneHue B o6paTHOM TpybonpoBoae
Pacnonaraembiin Hanop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B ob6paTtHOM TpybGonpoBoae

4.52. UICTOYHUK TEensIoBOU 3HEeprum KotenbHaa YepHbilweBcKoro, 51

KonuyecTtso Tenna, BblpaGaTblaaemoe Ha UCTOYHWMKE 3a 4acC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CymmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbIn pacxoq Ha NognuTky

CyMMapHbI pacxof Ha CUCTeMY OTOMNSEHNS

Pacxog Bogbl Ha napannernbHble ctynedmn TO

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Bogbl Ha yTeukn n3 obpatHoro Tpybonposoga
Pacxog Bogbl Ha yTeukn 13 cuctem tennonotTpedneHuns
[aeneHune B nogatoem Tpybonposoae

[aeneHue B o6paTHOM TpybonpoBoae
Pacnonaraembli Harop

Temnepatypa B nogatowiem Tpybonposoae

Temnepatypa B obpaTtHOM TpybGonposoae

0.00201, kan/u
18.770, T/4
18.729, T/4
0.042, /v
17.240, T/v
1.526, Ty
0.00473, T/4
0.00489, T/4
0.03232, T/4
22.900, m
19.000, m
3.900, m
95.000,°C
68.666,°C

0.097, lNkan/v
0.073, lNkan/v
0.019, lNkan/v
0.002, lNkan/v
0.00209, Mkan/u
0.00094, Nkan/u
0.00034, Mkan/u
3.593, T/4
3.586, T/u
0.007, Ty
2.921, 14
0.671, Ty
0.00053, T/4
0.00057, T/4
0.00547, T/4
14.020, m
12.020, m
2.000, m
95.000,°C
68.019,°C

4.53. UCTOYHUK TennoBoun aHeprum KotenbHaa Cosetckun, 103a

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxof Tenna Ha cuctemMy oTonsieHns
Tennosble noTepu B nogatoLem TpybonpoBoae

Tennosble noTepu B obpaTHOM TpybonpoBoae

0.225, lNkan/v
0.219, lNkan/v
0.00312, T'kan/u
0.00156, Mkan/u
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MoTepu Tenna oT yTeyek B cuctemax TensnionoTpebnenus
CymmapHbIn pacxog B nogatoLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoMm Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxopa Boabl Ha yTedkn 13 nogarowiero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxoa Boabl Ha yTeykn n3 cuctem TennonotpebnexHms
[asnexve B nogarwiem Tpybonposoae

HasneHuve B obpaTtHom Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B ob6paTtHOM TpybGonposoae

0.00088, Mkan/u
6.437, T/v
6.418, T/v
0.018, T/4
6.436, T/v
0.00098, T/4
0.00104, T/4
0.01643, T/4
25.400, m
13.000, m
12.400, m
95.000,°C
60.244,°C

4.54. LCTOYHUK TennoBOoMn 3Heprum KotenbHaa PaccBeTHas, 3

KonuyecTtso Tenna, BblpaGaTblaaemoe Ha UCTOYHWMKE 3a 4ac

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B obpaTHOM TpybonpoBoae
CyMMmapHbI pacxog B nogaroLlem Tpybonposoae
CymmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbIn pacxoq Ha NognuTky

CyMMapHbI pacxog Ha cucTemy OTONNEHUS

Pacxog Bogbl Ha napannernbHble ctynedmn TO

Pacxopn Boabl Ha yTedku 13 nogatoero Tpyéonposoaa
Pacxog Bogbl Ha yTeukn n3 obpatHoro Tpybonposoga
[asnexve B nogatowem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembli Harop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B ob6paTtHOM TpybGonposoae

1.470, Nkan/y
1.297, Nkan/y
0.138, Nkan/v
0.008, Mkan/v
0.01844, Nkan/u
0.00797, 'kan/y
0.00086, Mkan/u
0.00054, Mkan/u
35.400, T/v
35.383, T/v
0.017, Ty
33.755, T4
1.636, T/4
0.00846, T/4
0.00846, T/4
12.810, m
2.810, m
10.000, m
110.000,°C
68.506,°C

4.55. ACTOYHUK TennoBoOW 3Heprum KotenbHaa TaHKkoBas, 4

KonuyecTtso Tenna, BblpGGaTblBaeMOe Ha NCTOYHUMKE 3a 4acC

Pacxon Tenna Ha cucteMmy oTonneHus
Tennosble NoTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTHOM Tpybonposoae

MoTepwu Tenna oT yTevek B cuctemax TennonoTpebneHus

0.139, lkan/v
0.138, lNkan/v
0.00016, kan/u
0.00010, kan/u
0.00065, Mkan/u

62



CymmapHbIn pacxog B nogatoLiem Tpybonposoge 5.520, T

CymmapHbIn pacxog B obpaTHoM Tpybonposoae 5.509, T4
CymmapHbIn pacxog Ha nognuTky 0.010, T
CyMmapHbI pacxod Ha CUCTEMY OTOMSEHMS 5.520, T/
Pacxog Bogbl Ha yTeukn U3 cuctem tennonotTpedneHus 0.01035, T/4
[aeneHune B nogatoiem Tpybonposoae 20.720, m
[aeneHune B obpaTHOM Tpybonposoae 14.720, m
Pacnonaraembii Hanop 6.000, m
TemnepaTtypa B nogatowem Tpybonposoge 95.000,°C
Temnepatypa B o6paTtHOM TpybGonposoae 69.959,°C

4.56. UCTOYHUK TensnoBOU aHeprumu KotenbHasa MNarapuHa, 109

Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac 0.098, I'kan/y

Pacxog Tenna Ha cucTemy OTONMEHUS 0.097, lNkan/v
TennoBble NoTepu B nogatoLem Tpybonposoae 0.00031, I'kan/y
Tennosble noTepu B obpaTHOM TpybonpoBoae 0.00021, 'kan/y
lMoTepwn Tenna oT yTeuek B cMCTEMaX TennonoTpebneHns 0.00046, 'kan/y
CymmapHbI pacxod B nogarollem Tpybonposoge 3.880, T/u
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae 3.873, T4
CymmapHbI pacxog Ha nognuTky 0.007, Tu
CyMMapHbI pacxog Ha cucTemy OTOMNMEHNS 3.880, T/M
Pacxopg Boabl Ha yTeuku u3 nogatowiero Tpybonposoaa 0.00011, T/v
Pacxog Bogpbl Ha yTeukn M3 obpartHoro Tpybonposoaa 0.00011, T/
Pacxog Bogbl Ha yTeukM U3 cUCTEM TennonoTpedneHus 0.00727, T/u
[asneHune B nogatoLem Tpybonposoae 16.450, m
[asneHune B obpaTHOM Tpybonposoae 14.450, m
Pacnonaraemsin Hanop 2.000, m
TemnepaTypa B nogatowiem Tpybonposoge 95.000,°C
Temnepatypa B obpaTtHOM TpybonpoBoae 69.885,°C

4.57. UCTOYHUK TensnoBOW aHeprum KotenbHaa HoBukoBa, 26

KonnyecTtBo Tenna, BbipabaTbiBaEMOE Ha NCTOYHMKE 3a Yac 0.182, l'kan/v

Pacxog Tenna Ha cucTemy OTONMeHus 0.180, lkan/v
Tennosble noTepu B nogatoLiem Tpybonposoae 0.00055, lkan/u
Tennosble noTepu B obpatHom Tpybonposoae 0.00038, Nkan/u
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHms 0.00085, 'kan/v
CyMmapHbI pacxog B nogatoLlem Tpybonposoae 7.204, T/
CyMmapHbI pacxog B obpaTHom Tpybonposoae 7.190, T/
CymmapHbIi pacxog Ha nognuTky 0.014, Ty
CymMmapHbI pacxoq Ha CUCTEMY OTOMMEHUS 7.204, Ty
Pacxog Bogbl Ha yTeukn M3 nogatowero Tpybonposoaa 0.00019, T/4
Pacxog Bogbl Ha yTeudkn n3 obpatHoro Tpybonposoaa 0.00020, T/
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Pacxog Bogbl Ha yTeukn 13 cuctem tennonotpedneHus 0.01351, T/4

[aeneHune B nogatoiem Tpybonposoae 34.870, m
[aeneHune B obpaTHOM Tpybonposoae 24.870, m
Pacnonaraembii Hanop 10.000, m
TemnepaTtypa B nogatowem Tpybonposoge 95.000,°C
TemnepaTypa B obpaTtHOM Tpybonposoge 69.890,°C

4.58. UcTouHMK TennoBoun 3Heprum kotenobHas bapknasa ge Tonu, 17

Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac 0.273, l'kan/y

Pacxog Tenna Ha cucTemy OTONMEeHUs 0.264, lNkan/v
TennoBble noTepu B nogatoLiem Tpybonposoae 0.00511, Ikan/y
TennoBble noTepn B obpaTHoM TpybonpoBoae 0.00221, Ikan/u
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae 0.00015, kan/4
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae 0.00011, I'kan/u
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns 0.00125, lkan/u
CymmapHbIn pacxod B nogarollem Tpybornposoge 10.602, /v
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae 10.578, T/
CymMmapHbI pacxod Ha noanuTky 0.023, T
CyMMmapHbIN pacxod Ha CUCTEMY OTONMJIEHMS 10.600, T/
Pacxog Bogpbl Ha yTeukn M3 nogatowiero Tpybonposoaa 0.00171, T/
Pacxog Bogpbl Ha yTeukn M3 obpartHoro Tpybonposoaa 0.00179, T
Pacxog Bogbl Ha yTe4ukM U3 cUcTeM TennonoTpedneHus 0.01988, T/u
[aeneHuve B nogatowwem Tpybonposoae 20.170, m
[aeneHune B obpaTHOM Tpybonposoae 15.170, m
Pacnonaraemsin Hanop 5.000, m
TemnepaTypa B nogatoiem Tpybonposoge 95.000,°C
TemnepaTypa B obpaTtHoM Tpybonposoae 69.428,°C

4.59. UCTOYHUK TensnoBOoW aHeprum KotenbHaa MuwuHa, 24

KonnuecTtBo Tenna, BbipabaTbiBaEMOe Ha NCTOYHMKE 3a Yac 0.039, lkan/v

Pacxog Tenna Ha cucTemy OTONMeHus 0.038, lkan/u
Tennosble noTepu B nogatoLiem Tpybonposoae 0.00038, Nkan/u
Tennosble noTepn B obpaTtHoMm Tpybonposoae 0.00025, kan/u
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHms 0.00026, "'kan/v
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae 2.000, T/
CyMMmapHbI pacxog B obpaTtHom Tpybonposoae 1.996, T/4
CymmapHbI pacxog Ha NnoanuTKy 0.004, T/4
CymmapHbI pacxof Ha CUCTeMy OTOMMEeHNs 2.000, T/
Pacxog Boabl Ha yTeukM U3 cuctem TennonoTpebneHus 0.00375, T/4
[aeneHune B nogatoiem Tpybonposoae 3.980, m
[aeneHune B obpaTHOM Tpybonposoae 1.980, m
Pacnonaraembii Hanop 2.000, m
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TemnepaTypa B nogatoLiem TpyGonposoae

Temnepatypa B obpaTtHOM Tpybonposoge

95.000,°C
75.588,°C

4.60. UcTOYHMK TennnoBou aHeprum KotenbHasa KyTtysosa, 41

Konu4yecTtso Tenna, BolpabaTbiBaeMoe Ha UCTOYHUKE 3a Yac
Pacxog Tenna Ha cuctemy oTonneHus

TennoBble noTepu B nogatoLiem Tpybonposoae
TennoBble noTepu B obpatHoM TpybonpoBoae

MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHms
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMMmapHbI pacxog B obpaTHom Tpybonposoae
CymMmapHbIn pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMY OTOMSEHNS

Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[aeneHue B nogatoLiem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae

Pacnonaraembin Hanop

Temnepatypa B nogatowiem Tpybonposoge

TemnepaTypa B obpaTtHoM TpybonpoBoge

0.074, lkan/v
0.073, MNkan/v
0.00018, I'kan/y
0.00011, I'kan/y
0.00034, I'kan/y
2.920, T/
2.914, 14
0.006, T/v
2.920, T/M
0.00548, T/u
4.120, m

2120, m

2.000, m
95.000,°C
69.918,°C

4.61. UcTouHMK TennoBoun 3Heprum kotenbHas lNMobeabl ,10-12

KonnyecTtso Tenna, BblpabaTbiBaeMoe Ha UCTOYHMKE 3a Yac
Pacxog Tenna Ha cucTemy OTONMEHNS

Tennosble noTepu B nogatowem Tpybonposoae
Tennosble noTepu B obpaTtHOM Tpybonposoae

MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CymmapHbIn pacxoq B nogatoLem Tpybonposoae
CymmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbIn pacxoq Ha NognuTky

CyMMapHbI pacxog Ha CUCTeMy OTOMSEHNS

Pacxopg Boabl Ha yTeuvkn u3 cuctem Tennonotpebnenns
[aeneHue B nogatowem Tpybonposoae

[aeneHune B o6paTHOM TpybonpoBoae

Pacnonaraembli Harop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B obpaTtHOM TpybGonposoae

0.171, Nkan/v
0.170, MNkan/v
0.00029, 'kan/y
0.00017, l'kan/y
0.00080, I'kan/y
6.800, T/
6.787, T/
0.013, T
6.800, T/u4
0.01275, T/v
15.890, m
13.890, m
2.000, m
95.000,°C
69.943,°C

4.62. UICTOYHUK TennoBOMW aHeprumu KotenbHas MNob6eabi ,18

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac
Pacxog Tenna Ha cuctemy OTONMEHNS
Tennosble NoTepu B nogatoLem Tpybonposoge

Tennosble noTepu B obpaTHOM TpybonpoBoae

0.041, MNkan/v
0.041, lkan/v
0.00025, kan/u
0.00017, T'kan/4
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MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHus
CymmapHbIn pacxog B nogatoLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoMm Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTKy

CyMMapHbI pacxog Ha cucTemy OTOMNSEHUS

Pacxopg Boabl Ha yTeukn u3 cuctem TennonotpebneHns
[aeneHuve B nogatowwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae

Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B ob6paTtHOM TpybonpoBoae

0.00027, Tkan/u
2.120, Ty
2.116, Ty
0.004, T/v
2.120, Ty
0.00398, T/4
18.110, m
16.110, m
2.000, m
95.000,°C
75.688,°C

4.63. UCTOYHUK TensnioBoMn aHeprum KotenbHaa Mupa, 77-79

Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac
Pacxop Tenna Ha cuctemy oTonneHus

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHms
CymmapHbIn pacxod B nogarollem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxoq Ha noanuTky

CyMMapHbI pacxog Ha cUcTemMy OTOMNMEHNS

Pacxopg Boabl Ha yTeudkn u3 cuctem Tennonotpebnenns
[aeneHuve B nogatowwem Tpybonposoae

[asneHune B obpaTHOM Tpybonposoae

Pacnonaraembiin Hanop

TemnepaTypa B nogatowiem Tpybonposoae

TemnepaTypa B obpaTtHoM Tpybonposoae

0.103, 'kan/y
0.102, MNkan/v
0.00032, kan/u
0.00016, kan/u
0.00048, Mkan/u
4.080, T/v
4.072, T
0.008, T/4
4.080, T/v
0.00765, T/4
18.970, m
12.970, m
6.000, m
95.000,°C
69.903,°C

4.64. UICTOYHUK TensioBon aHeprumu KotenbHaa Mopo3soBa, 101

Konu4yectBo Tenna, BoipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac
Pacxop Tenna Ha cuctemy oTonneHus

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpatHom Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHms
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMmapHbI pacxog B obpaTHom Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxopa Boabl Ha yTedkun 13 nogatowiero Tpybonposoaa

Pacxog Bogbl Ha yTeudkn n3 obpatHoro Tpybonposoaa

0.227, l'kan/v
0.218, l'kan/u
0.00460, Nkan/uv
0.00318, kan/u
0.00013, Mkan/u
0.00103, Mkan/u
8.761, T/
8.742, 1M
0.019, T/v
8.760, T/v
0.00147, T/4
0.00147, T/4
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Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHns
[aeneHuve B nogatowem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoiem Tpybonposoge

TemnepaTypa B obpaTtHOM Tpybonposoge

0.01642, /4
11.040, m
9.040, m
2.000, m
95.000,°C
69.242,°C

4.65. UcTOYHMK TennoBoun 3Heprum kotenbHaa OKTabOpbckan, 3

Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac
Pacxop Tenna Ha cuctemy oTonneHus

Tennosble noTepu B nogatoLlem Tpybonposoae
TennoBble noTepn B obpaTHoM TpybonpoBoae

MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMMapHbIn pacxog B obpaTHoMm TpybonpoBoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha cucTemy OTOMNSMEHS

Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn M3 obpartHoro Tpybonposoaa
Pacxopg Boabl Ha yTeudkn u3 cuctem TennonotpebneHns
[aeneHuve B nogatowwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae

Pacnonaraemsbin Hanop

Temnepatypa B nogatowiem Tpybonposoge

TemnepaTypa B obpaTtHOM Tpybonposoae

0.150, 'kan/y
0.149, lkan/v
0.00044, I'kan/y
0.00019, I'kan/y
0.00070, 'kan/y
5.960, T/
5.949, Ty
0.011, T4
5.960, T/v
0.00016, T/4
0.00010, T/4
0.01117, T/v
14.040, m
10.040, m
4.000, m
95.000,°C
69.912,°C

4.66. UcTo4yHUK TennoBoun aHeprum kotenbHaa OAO «Mornoko»

Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac
Pacxop Tenna Ha cuctemy oTonneHus

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepn B o6patHoM Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonotpebnexHms
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CymMMmapHbI pacxog B obpaTHom TpybonpoBoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMy OTOMSEHNS

Pacxopa Boabl Ha yTedku 13 nogatoero Tpybonposoaa
Pacxog Bogbl Ha yTeukn n3 obpatHoro Tpybonposoaa
Pacxopn Boabl Ha yTeykn n3 cuctem TennonotpebnexHus

[aeneHve B nogatoLem Tpybonposoae

0.898, 'kan/u
0.745, lNkan/v
0.09536, Nkan/v
0.04071, 'kan/™
0.00769, N'kan/v
0.00558, Nkan/u
0.00357, Nkan/u
31.716, Tv
31.478, T4
0.239, T4
31.626, T/
0.09060, T/4
0.09060, T/4
0.05738, T/4
20.000, m
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[aeneHune B obpaTHOM Tpybonposoae 10.000, m

Pacnonaraembii Hanop 10.000, m
TemnepaTtypa B nogatowem Tpybonposoge 95.000,°C
TemnepaTypa B obpaTtHOM Tpybonposoge 67.134,°C

4.67. UcTouHNK TennoBoun 3Heprum kotenbHaa 000 «banTpbiGnpom»

Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac 0.048, I'kan/u

Pacxog Tenna Ha cucTemy OTONMEeHUs 0.035, Mkan/v
TennoBble noTepu B nogatoLiem Tpybonposoae 0.00885, Nkan/u
Tennosble noTepu B obpaTHOoM Tpybonposoae 0.00347, l'kan/y
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae 0.00031, Mkan/4
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae 0.00020, Ikan/u
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns 0.00016, kan/u
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae 1.484, T/
CyMMapHbIn pacxog B obpaTHoMm TpybonpoBoae 1.473, T/
CymMmapHbI pacxod Ha nognuTky 0.011, T
CyMMmapHbI pacxod Ha CUCTEMY OTONMJIEHMS 1.480, T/
Pacxog Bogpbl Ha yTeudkn M3 nogatowiero Tpybonposoaa 0.00386, T/u
Pacxog Bogpbl Ha yTeukn M3 obpartHoro Tpybonposoaa 0.00386, T/u
Pacxog Bogbl Ha yTeukM U3 cuctem TennonoTpedneHus 0.00278, T/u
[aeneHune B nogatoliem Tpybonposoae 20.000, m
[aeneHune B obpaTHOM Tpybonposoae 10.000, m
Pacnonaraemsbin Hanop 10.000, m
TemnepaTypa B nogatowem TpybonpoBoge 95.000,°C
TemnepaTypa B obpaTtHOM Tpybonposoae 63.173,°C

4.68. UcTouHUK TennoBoun aHeprum kotenbHaa 000 «KomcopT-cepBUC»

KonnyecTtso Tenna, BblpabaTbiBaeMoe Ha UCTOYHMKE 3a Yac 1.216, MNkan/y

Pacxog Tenna Ha cucTemy OTOMMEHUs 1.201, Nkan/y
Tennosble noTepu B nogatoLiem Tpybonposoae 0.00627, lkan/u
Tennosble noTepu B obpatHom Tpybonposoae 0.00269, Nkan/v
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae 0.00022, 'kan/u
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae 0.00016, kan/u
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHms 0.00568, Nkan/uv
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae 48.092, T/v
CymMMmapHbI pacxog B obpaTHom TpybonpoBoae 47.997, T/v
CymmapHbI pacxog Ha NnoanuTKy 0.095, T/4
CymmapHbI pacxof Ha CUCTeMy OTOMMEeHNs 48.090, T/v
Pacxog Bogbl Ha yTeukn M3 nogatowlero Tpybonposoaa 0.00258, T/4
Pacxog Bogbl Ha yTeukn n3 obpatHoro Tpybonposoaa 0.00258, T/u
Pacxog Bogbl Ha yTeukn 13 cuctem tennonotTpedneHus 0.09017, T/4

[aeneHune B nogatoiem Tpybonposoae 20.000, m



[aeneHune B obpaTHOM Tpybonposoae 10.000, m

Pacnonaraembii Hanop 10.000, m
TemnepaTypa B nogatowem Tpybonposoge 95.000,°C
TemnepaTypa B obpaTtHOM Tpybonposoge 69.846,°C

Pazpgen 5. MogenupoBaHMe BceX BUOAOB NepeKkrioyYeHnn,
oCyLecTBIsAeMbIX B TENNOBbIX CETAX, B TOM 4YMcne
nepekKksrto4YeHNn TeNSOBbIX HAarpy30K MeXxay UCTOYHUKaMKU
TensIoBOM 3Hepruu

B cywectBytowen cucteme tennocHabxernns O «lopoa KanuHuHrpag» oTcyTCcTBYET BO3-
MOXHOCTb MEPEKNOYEHNa N pacnpeaeneHms TENMOBbIX HAarpy30K Mexay MCTOYHMKaMK TennoBoun

SHeprum.

Paspnen 6. PacyeTt 6anaHcoB TensoBOW 3Heprum 4yepes
M30NALMIO U C YyTeYKaMun TensioHocuTens

PacuyeTt 6anaHcoB TennoBow aHepruv npeacTtaeneH B [Naee 4.

Paspen 7. PacyeT noTepb TenyioBOMN 3Heprum

PacueT noTepb TENNOBOWN 3HEPTMKN Yepes M30NALMI0 TPYOONPOBOAOB BLIMOMHEH ANst pexuma
paboTbl NPK pacyYeTHOM TEMMNEpPATYpPE HAPY>KHOro BO3yXa M pacY4eTHON TemnepaType B NOAAOLLEM
TpybonpoBoae cornacHo TemnepaTypHomy rpadumky (cm. Tabn. 2.1.1).

Tennosble NoTepu B NogarLlem n obpatHom TpybonpoBogax no UCTOYHMKAM NpeacTaBrieHbl
B Tabn. 7.1.1.

Tabnuua 7.1.1. TennoBble NoTepu B nogaroLliemM 1 obpaTtHOM Tpy6onpoBoaax no UCTOYHUKaAM

Ne MoTepu TennoBown 3Hepruun, Nkan/y
HanmeHoBaHMe MCTOYHMKA
n/n B nopgatowem Tp-ge B obpaTtHOM Tp-ae
1 [ToU-2 5,966 2,759
2  |ToU-1 4,739 2,429
3 PTC KOxHas 3,297 1,821
4 KotenbHaa OO0 "TTK "bantntuuenpom” 0,756 0,482
5 PTC CeBepHasi 7,888 3,951
6 PTC Bocto4yHasa 0,527 0,316
7 PTC Bbantuiickas 1,607 0,722
8 PTC lNopbkoro 1,089 0,476
9 PTC MpunbpexHas 0,391 0,183
10 |PTC YkanoBck 0,982 0,585
11 |PTC Uenpycc 0,699 0,357
12 |PTC KpacHas 1,115 0,542
13 |KotenbHas yn. Kuesckas, 141a 0,348 0,196
14  |KotenbHas yn. AnekcaHgpa Hesckoro, 90 0,081 0,046
15 |KotenbHas yn. NognonkosHuka EmenbaHoBa, 300a 0,057 0,035
16 |KotenbHas yn. Kaptawesa, 10 0,113 0,050
17  |KotenbHags yn. JleTHas, 50a 0,097 0,046
18 |KotenbHags yn. Naenuka Mopososa, 56 0,085 0,037
19 |KotenbHas yn. baccennas, 35a 0,043 0,026
20 |KotenbHag yn. NMognonkosHuka EmenbsaHoBa, 47 0,028 0,016
21 |KotenbHag yn. NMaenuka Mopososa, 1154 0,055 0,029
22 |KotenbHag yn. Anekcangpa Hesckoro, 188 0,021 0,011
23 |KotenbHag yn. Ykanosa, 29 0,031 0,013
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Ne MoTepun TennoBon 3Hepruu, Nkan/y
HanmeHoBaHMe UCTOYHMKA
n/n B nopatouiem Tp-ge B o6paTHOM Tp-Ae
24  |KotenbHas yn. Yysawickas, 4 0,019 0,010
25 |KotenbHasa Annest Cmenbix, 152a 0,024 0,010
26 |KotenbHag yn. ViBaHa 3emHyxoBa, 6 0,022 0,016
27 |KotenbHas noc. Manoe bopucoso, 19a (lOBC-2) 0,031 0,022
28 |KotenbHas yn. Monogown 'Bapguu, 4 0,027 0,012
29 |KotenbHas yn. NognonkosHuka EmenbaHoBa, 92 0,021 0,011
30 |KoTtenbHas yn. TpaHcnopTHas, 25 0,081 0,048
31 |KotenbHas yn. KpacHocenbckas, 14 0,011 0,006
32 |KotenbHas yn. ConHeYyHoropckas, 59 0,035 0,023
33  |KoTtenbHas noc. lNperonbckuin, 25a 0,006 0,002
34  |KotenbHas yn. [laepxuHckoro, 1628 0,021 0,009
35 |KotenbHas yn. AnekcaHgpa CysopoBsa, 1376 0,023 0,011
36 |KotenbHas yn. MNognonkosHuka EmMenbsaHoBa, 1566 0,032 0,015
37 |KoTtenbHas yn. YyBawickas, 1a 0,007 0,004
38 |KotenbHas yn. Nopbkoro, 178 0,032 0,013
39 |KotenbHas yn. KOpus NarapuHa, 41-45 0,001 0,001
40 |KotenbHas yn. KOpus NarapuHa, 50-52 0,015 0,007
41 |KotenbHas yn. QHrenbca, 51a 0,024 0,011
42  |KotenbHasg yn. KonxosHas, 8a 0,003 0,001
43 |KotenbHas yn. baxeHosa, 21 0,018 0,008
44  |KotenbHag yn. Mapwana HosukoBa, 4—6 0,005 0,003
45 |KotenbHasg yn. Moxawnckas, 30 0,009 0,004
46  |KotenbHag yn. [3epxuHckoro, 147 0,021 0,009
47  |KotenbHas yn. NaBnuka Mopososa, 146-156 0,004 0,002
48 |KotenbHag yn. JleconapkoBas, 38 0,003 0,001
49 |KotenbHas npocnekT Mobeabl, 199 0,006 0,003
50 |KotenbHas yn. Knaebl HazapoBown, 57a 0,002 0,001
51 |KotenbHaa AO "Monoko" 0,095 0,041
52 |KotenbHas OO0 "BanTtPbi6lpom” 0,008 0,004
53 |KotenbHag OOO "KomdopT cepsuc" 0,006 0,003
54 |KotenbHas yn. Aptunnepuiickas, 71 - -
55 |KotenbHas yn. Aptunnepwuiickas, 73 - -
56 |KotenbHasg yn. Aptunnepunckas, 75 - -
57 |KotenbHas yn. Aptunnepunckas, 77 - -
58 |KotenbHas yn. Aptunnepwiickas, 79 - -
59 |KotenbHas yn. Aptunnepuickas, 81 - -
60 |KotenbHas yn. Aptunnepwiickas, 83 - -
61 |KotenbHas OAQ "P>XX[O" - -
62 |KotenbHaa AO "Kesapy" - -
63 |KotenbHas B/r 53 yn.CTtpeneukas - -
64 |KotenbHag B/r 2, CoBetckui np., 200 - -
65 |KotenbHas B/r 63 yn.KommyHuctnyeckas, 100 - -

Pa3pen 8. PacyeT noka3artenen HageXXHOCTU TenrocHabXxeHus

Pac4yeT nokasaTtenen HagexHoCTN TENNOCHAOXEHNA AN CyLeCcTBYIOLWEro NosioxeHns (no co-
cTtosHuo Ha 2022 r.) nogpobHo npeacTtaeneH B nase 1.
Pac4yeT nepcnekTnBHbIX NoKasaTenemn HageXxHoCTM TeNNoCcHabXXeHnsa Ha KOHeL, pacyeTHOro ne-

puoga nogpobHo npeacTtaeneH B Mnase 11.
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Paspen 9. F'pynnoBble U3MeHEHUs1 XapaKTepUCTUK OO HLEKTOB
(yyacTKoB TensnoBbIX ceTen, noTpeduTenen) no sagaHHbIM
KPUTEPUAM C Lenbio MoAenupoBaHNUA NepCcneKTUBHbIX
BapuaHTOB CXeM TenyocHabxeHus

MMC Zulu no3BonsieT ocyLWweCcTBASATL FPYNMNOBLIE N3MEHEHUS XapaKTEPUCTUK OO BHEKTOB (y4acT-
KOB TensnoBbIX ceTeun, noTpebuTtenen) No 3afaHHbIM KpUTEPUAM C Lienblo MOAENNPOBaHNUS pasnuny-
HbIX MEePCNEeKTUBHbIX BapNUaHTOB CXEM TENOCHabXeHNS.

MogenupoBaHne NepcnekTUBHbLIX BapUaHTOB pa3BUTUSI CUCTEMbI TENOCHabXeHns (CTpou-
TEeNbCTBO HOBbIX U PEKOHCTPYKLNS CYLLLECTBYHOLLNX MCTOYHUKOB TEMNSIOBOW SHEPIUN, Nepepacnpese-
neHne TENMOBbIX HAarpy3oK Mexay UCTOYHMKaMK, onpeaeneHne BO3MOXHOCTU NOAKIIOYEHMS HOBbIX
notpebuTtenen TEnnoBOW 3HEpPrun, onpeneneHne OnTUManbHbIX BapWaHTOB Ka4YeCTBEHHOrO U
HageXxHoro obecneyeHnst TENNOBOWN 3HEPrMen HoBbIX NOTpedbuTenen n T.4.) ocyLecTBNAeTca Yepes
MEeXaHU3M CO34aHUSA AOMOSTHUTENbHbLIX PACYETHBLIX CI0OEB CUCTEMbI TEMMOCHAOXEHMS.

B aktyanuaupoBaHHon cxeme 'O «"opoa KannHuHrpagy» npegycMoTpeHo NoakntoyeHne obb-
€KTOB MEePCNEeKTUBHOWM 3aCTPOMKN K TEMSIOBbIM CETSIM CYLLECTBYIOLLMX UCTOYHMKOB TennocHabxe-
Hus. MoapobHoe onucaHne nogknYaeMbiX NEPCNEKTUBHBLIX NOTpebutenen npeacrasneHo B Naee
2. Onucanne TpybonpoBodoB, HEOOXOOMMbIX ONS MOAKMOYEHUs] OOBHLEKTOB MEepCrneKkTUBHOW 3a-

CTPOMKW, C UX XapaKTepPUCTMKaMN U CTOMMOCTLIO NpeacTasrneHo B [nase 8.
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Paspen 10. CpaBHUTeNbHbIE Nbe30MeTpUuYeckme rpacpukm
Ans pa3paboTKu U aHanu3a cueHapueB NepcrnekKTUBHOro
pa3BUTUA TENNOBbIX ceTen

10.1. Nbe3omeTpuyeckue rpachmkum padboTbl TENNOBLIX CeTen
ot TAU-1 po TK1-28-5

PacueTHbIn NyTb A48 NOCTPOEHUs NbesoMeTpudeckoro rpadumka npuseaeH Ha puc. 10.1.1.

Mbe3omeTpuyeckuii rpaduk no HanpaeneHuto TOU-1 — TK1-28-5 B 2023 r. npeacTaBneHsbl Ha
puc.10.1.2.

MbesomeTpuyeckmii rpaduk no HanpasneHmto TOU-1 — TK1-28-5 nocne nogkntoveHust nep-
CNeKTMBHbIX noTpebutenen B 2035 r. npegcraeneHsl Ha puc.10.1.3.

AHanua ruapaBnmMyecknx PeXXMMOB Nokasar 4oCTaTOYHOCTb NPOMYCKHOW crnocobHocTH Tpy6o-
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Puc. 10.1.1. PacyeTHbI NyTb No HanpaBneHuto TAOL-1 — TK1-28-5
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10.2. Nbe3omeTpuyeckue rpadukm padboTbl TeNNOBLIX ceTen
ot TOU-1 go UTMN Aumurtposa

PacueTHbIn NyTb A4S NOCTPOEHUs NbesoMeTpudeckoro rpadumka npuseaeH Ha puc. 10.2.1.

Mbe3omeTpuyeckuii rpaduk no HanpasnexHuo TOU-1 — LUTM Oumutposa B 2023 r. npeacTtas-
neHbl Ha pnc.10.2.2.

MNMbe3omeTpuyeckuii rpacpuk no HanpaeneHuto TAL-1 — LTI JumntpoBa nocne nogkroyeHus
nepcnekTnBHbIX Nnotpebutenen B 2035 r. npeacrasnexsl Ha punc.10.2.3.

AHanu3 ruapaBnMyecKnX peXXmMMoB nokasan A0CTaTOYHOCTb NPONYyCKHON cnocobHOCTM Tpy6Go-

nposoaoB A4 TennocHabxeHus CyLeCTBYyHOLLMNX N NMEepCNeKTUBHbIX n0Tpe6|/|Tene|7|.
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10.3. Nbe3omeTpuyeckue rpadukm padboTbl TeENNOBLIX ceTen
ot TOU-2 po TK 7-6
PacueTHbIn NyTb A5 NOCTPOEHUs Nbe3oMeTpudeckoro rpadumka npuseaeH Ha puc. 10.3.1.
Mbe3omeTpuyeckuit rpaduk no HanpasneHuio TOU-2 — TK 7-6 B 2023 r. npeacTaBneHsbl Ha
puc.10.3.2.

Mbe3omeTpuyeckuii rpaduk no HanpaeneHuto TAL-2 — TK 7-6 nocne noagkntoveHust nepcnekx-
TMBHbIX noTpebutenen B 2035 r. npeacrtaeneHbl Ha puc.10.3.3.
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Pazpgen 11. UsmMeHeHNs rmapaBnmMyecknx pexxmmoB, onpeaenseMblie B nopsaaKke, yCTaHOBIIEHHOM
MeTOANYECKUMMU YKa3aHUAMMU NOo pa3paboTke cxem TensioCHabXeHus, C y4eTOM U3MEHEHUN
B cocTaBe o0bopyaoBaHUs UICTOYHUKOB TEMNJIOBOM 3HEPrun, TENNIOBOMN CeTU U TennonoTpeodnarowmx
YCTaHOBOK 3a nepuoj, npeaLwwecTBYOLWMM aKTyanu3auum cxembl TeNNocHabxeHus

MepeyeHb noTpebutenen, nobaBneHHbIX 3a Nepuog akTyanusaunm n pesynbTaTbl KanMOpoBKM SNEKTPOHHOM MOgenu npueegeHsl B Tabnuuax 11.1.1.-

11.1.2.

Ta6bnuua 11.1.1. MNepeyeHb NnoTpedUTENnen TENJIOBON 3HEPrum, NOAKIIOYEHHbIX K TEMSIOBbLIM CETSAAIM 3a Nepuog akTyanusaumm

2022 200
Ne 3asBUTEND HanmeHoBaHue KapactpoBbin TennoBas UcTo4yHuMK Tenno- Jdarta Bbigaum
h obbeKkTa (appec) aapec Harpy3ka (F'kan/4) | cHabXeHuUs o6beKkTa | akTa o NoAKIHYeHUM
yn. KanaaunHckas, 3 _
1 >Q =0,022 o1 21.02.2022 Ne 4
01 wLXI0O YMER Pocn o | (apnvctoamios sgavel | 5151516045
2 P YA kas, yQ = 0,005 oT 21.02.2022 Ne 5
(BETEPUHAPHDIV NMYHKT)
MuooHos B.B AIMWHUCTPATUBHO-TOPrOBbLIN >Q=0,620
V. Be Zrosaﬂ 27 BT KOMMMeKe N3 HUX: PTC "BocTto4Has"
3 - Bep M no yn. ®pyHse, 51 39:15:132517:3 Qort.=0,136 (CornaweHune 06 ot 04.04.2022 Ne 15
noc. MpubpexHbin, r.KannHmnH- _
roa B . KannHuHrpage QBeHT. = 0,333 yCTynke)
pai, (KpoHL, anTeka) Qrec. = 0,151
MyHMLMNansHOe aBTOHOMHOE 3paHue getckoro caga
JowkonbHoe obpasoBaTenbHoe Ne 115 no yn. Benuko- e ) _
4 yupexaeHne ropoaa KaniHik- nykokas, 7 39:15:150809:10 Qor. = 0,18265 T3U-2 0T 26.05.2022 Ne 18
rpaga getckun cag Ne 115 B r. KanvHnHrpage
MKY o >Q=1,5726
«YKC» (TexHunyeckum 3a- CtpoutenbcTso obLieobpaso- U3 HIX: COBCTBEHHas (HOBASY)
5 Ka3uK) - BATEMBHON WKOMBI O Y. Pac- 39:15:130710:1358 Qort. = 0,6896 rasoBasi KoTenbHas ot 30.09.2022 Ne 34
(nepepaya nonHoMouni CBETHOW B Qrec. = 0.276 16 Vi PacCBETHO
MAQY COLL Ne59) r.KanuHuHrpage QBeH.T =O’ 607 yn.
MAZIOY >Q=0,101
r. KanuHuHrpaga Kopnyc MAOY a/c Ne 123 no VI3 HX.
6 ’ p 39:15:131837:9 Qort. = 0,043 PTC "CeepHas" oT 29.09.22 Ne 36
O/c Ne 123 no yn. MNotemMkuHa, 23 Qrec. = 0.05
yn. MNotemkuHa, 23 QBer _ 0,008
F'BY3 "[eTckas obnacTHas JleueOHbIvi kopnyc (nutep A) €
7 bonbHMua KannHuHrpagckon nepexoaHown ranepeen 39:15:111502:120 >Q =0,565 T3U-1 oT 11.11.2022 Ne 61
obnactn" no yn. Am. [IoHcKoro, no yn. Am. JoHckoro, 27
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27 (PeKOHCTpYKLMSA KOMMekca
3naHun FbY3 "[eTtckasa obnact-

[MaTonoroaHaToMmn4yeckoe oT-

8 Has 6onbHuua KanuHuHrpag- aenexuve 39:15:111502:120 >Q=0,184 ot 11.11.2022 Ne 62
ckon obnactn" no yn. Am. doHckoro, 27
no yn. Am. [loHckoro, 27)
MKY «YKC» (TexHunueckui 3a- | CTpouTenbCTBO AOLLKOSIbHOMO > Q =0,602, n3 Hux: cobCTBeHHas (HoBas)
_ rasoBasi KoTenbHas
9 Ka3uMK) YUPEXACHMA MO YN. 3 -T0 Be- | 34.15.090000.10932 | Q0T = 0,258 Mo yn. 3 -ro Benopyc- | ot 17.11.2022 Ne 63
(nepegayva nonHoMouMiA nopycckoro ¢ppoHTa B r. Kanu- — ' Qrec. = 0,258 cn<.oro bpOHTa o
MALOY n/can Ne133) HUHrpage QBeHT. = 0,086
B r. KannHuHrpage
>Q=2,388
(Ha 5 kopnycoB)
kopnyc Ne1:
Q=0,447, 3 Hux:
Qot.=0,271,
Qrec.=0,176;
kopnyc Ne2:
Q=0,498, 13 Hux:
MHorokBapTUpHbIE Xunble Qot.=0,241,
Joma nns apTucToB 1 cneuma- Qrec.=0,2568;
nncToB TeaTpa onepbl 1 6a- . . kopnyc Ne3: " "
10 neTa, no anpecy: 39:15:140506:2333 0=0,498, 13 HIX: PTC "KOxHas oT 24.11.2022 Ne 65
doHA NPOEKTOB CoLManbHOro 1 P® KO r.KanuHuHrpag, o. Ok- Qot.=0,241,
KyNbTYPHOro Ha3HayeHus TAGPbLCKUI Qrec.=0,2568;
"HaunoHanbHoe KynbTypHOE kopnyc Ne4:
Hacnegue" Q=0,498, 13 Hux:
QoT.=0,241,
Qrec.=0,2568;
kopnyc Ne5:
Q=0,447, U3 Hux:
Qot.=0,271,
Qrec.=0,176.
Ob6LwexunTre ans BbiCLUEN $Q =0,283 Mkan/y,
LLKOJTbl My3bIKarnbHOro u tear- 13 HUX:
panbHOro UCKYCCTB . . _ " "
11 (150 mecT) o aapecy: Pd KO 39:15:140506:2332 Q?;);. ; 811226 PTC "HOxHas ot 20.12.2022 Ne 66
r. KaﬂMHMHFpaﬂLO. OkTa6pb- QBeHT. = 0,023
CKU
AOMUWHUCTPaATMBHOE 3aHne
12 Y®CHH Poccum no KanuHuu- no agpecy: yn. Hesckoro, 190, | 39:15:131007:1605 >Qot.=0,15 KotenkHas o7 20.12.2022 Ne 77

rpagckoi obnactu

Kasapma "nutepa 16"

"Hesckoro, 188"
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"MK co BCTPOEHHbIMU agMu-

>Q = 0,745 n3 Hux:

13 000 "banTuk-Cutu" HMC..TpaTMBHbIMM rometLieRi- 39:15:140422:6 Qort.=0,487 PTC "KOxHag" 0T 27.12.2022 Ne 72
amu" no agpecy b.XmenebHuu- =02
koro, 50 Qrec. = 0,258
Bbanan M.C. (¢pn3.nmuo) njﬂi:;l: Ti:ngﬁs,\o,.;igy:;;%a >Q =0,069, 13 Hux:
14 yn. lepueHa,3 A AcTp P 39:15:140702:7 Qort. = 0,056 PTC "KOxHasg" 0T 28.12.22 Ne 78
r. KanunuHrpaga, yn.Kuesckas, _
Jasbigosa J1.H. 17 QBeHT. = 0,013
«an
:§$11°503§322§y‘-’?°i‘3i31 SQ=0,033, ushux: | | 1C CesepHast
15 3AO0 "banTtuk MNntoc" M 39:15:121310:3 T ) (cornaweHue 06 oT1 28.12.2022 Ne 79
HUWHrpag, yn. JlenteHaHTa Qort. =0,033 cTynKe)
Ananosa, a.2 yery
16 00O "YK Nepcnektnea" MK no yn. Oktabpbckon, 3 39:15:140302:20 2Q SOOT’OS%’ SS;MX: PTC "HOxHasa" oT 28.12.2022 Ne 80
KoMmnteT ropoackoro xo3amcrea
W cTpouUTeNbCTBa agMUHNCTPa- _ . KotenbHasa "CoBeT-
" MKL no yn. CongaTtckas, .. . >Q = 0,069, 13 Hux: .
17} uwm ropoackoro 0prr? Fopon 8-12 B r. KanuHuHrpage 89:15:121401:15 Qor. = 0,069 ckn " oT 28.12.2022 Ne 81
KanunHunHrpag np-kt, 103a
(8 nnue Kongpatbesa HO.J1.)
2023 200
3paHue a/c Ne74 no 2Q agTLOg ;§7HMX:
1 yn. 3akaBka3sckas,19 39:15:111022:7 QrBé; _ O 06 T3aU-1 oT 14.02.2023 Ne 8
B r. KanuHuHrpane QBeHTI= 0.008
MALOY plc Ner4 >Q=0 2&31 ;/|3 HUX:
3naHue a/c Ne74 no Qo% _ 0’ 127 '
2 yn. Haxumosa, 9 B r. Kanu- 39:15:111022:3 Qrec.= O 08 ToU-1 o1 14.02.2023 Ne 7
HiHTPane QBeHT.= 0,024
3paHwue g/c Ne7 no yn. 3akas- _ .
3 kaackasi, 14 39:15:111031:7 | 29 C‘JOOTA:% p TAL-1 oT 28.03.2023 Ne 18
MALOY n/c Ne7 B . Kanunurrpane Qrac. = 0,069
3aaHue g/c Ne7 no yn. Aomu- >Q =0,109, 13 Hux:
4 panbckas, 7 39:15:111031:8 Qort.= 0,039 ToU-1 ot 28.03.2023 Ne 19
B r. KanunuHrpage Qrsc.= 0,070
CyuwlecTBytoulee 3gaHume (no-
mewlieHue IV (maHcapga), uc- Q= 006 U3 HIX:
5 I Kosnos nosibdyemoe nopg xocTen, nno- 39:15:150829:28 T ’ ToU-2 o1 28.03.2023 Ne 21

Wwagabto 364,3 kB.M.)
no yn. baraneHas,17a

Qrec. = 0,06
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00O "Bnok OAMmutpus

"CyLlecTBytoLiee agMnHu-

6 [loHGKOro" CTpaTHI:AHBi:C,qg:ge%no yn. 39:15:111501:9 > Qot.=0,03 T3U-1 o7 30.03.2023 Ne 20
. >Q=0,125:
000 «CTpomenvao-CDMHcho- «3natve M?;LZ?KC;KOM’ 3hanve - Ha 3AaH1e macTep-
7 BblIi no yn. flokyka, 6 B . KanuHuk- 39:15:120311:185 cKkom Ts HUX: PTC "Ykanosck oT 11.04.2023 Ne 22
LieHTp» y y Qor. = 0,045
P rpage» A ’
Qort.=0,08

Ta6nuua 11.1.2. Pe3ynbTaTbl KANIMGPOBKU 3NIEKTPOHHOMU MoAenu

MapameTpbl rMAPaBANYECKUX PEXUMOB paboThl

no paHHbIM chakTUYeCcKoro pexuma pa-
60TbI B oTONUTENbLHBLIN Nepuop 2022 r.

no pesyfibTataM BbINOJSIHEHHOM Ka-
NUOPOBKU 3NIEKTPOHHOW MoAenu cu-

MorpewHocTb M/A pacxo-
AOM, NoNyYeHHbIM B 3.

Ne " . o CTeMbl TennocHabxeHus Moaenu, u pakTu4eckum
CTOYHMK TENSIOBOM 3HEPruu, MarucTpanbHbIi BbIBOA,
n/n HaBneHue B nopato- Pacxog B nogato- HaBneHue B nopato- Pacxon B noga- pacxofom TensioHoCu-
wem/o6paTHOM Tpy- wem/o6paTHOM Tpy- Tens B Tpybonposoae
wem TpyGonpo- owem Tpyéonpo-
6onpoBoaax, (M. 3 3 6onpoBoaax, (M. 5 3 (%)
Boge, (M3/4./M3/\.) Boge (m3/4./m3/4.)
BoA. cT./M. BOA. CT.) BoA. cT./M. BoA. CT.)
1 T3U-2 (nepeynok QHepreTmkos, 2) 105/24 2184 105/24 2184 0%
2 T3U-1 (MpaBas HabepexHas, 10a) 76125 2458 78125 2455 0%
3 PTC HOxHas (yn. Kuesckas .21) 68 /26 1284 68 /26 1284 0%
4 Kotenbhas OO0 "TINK BanTglgE:)npom (mkp. A.KocmopgembsiH- 84/ 25 257 84/ 25 257 0%
5 PTC CeBepHas (yn. Ctapuwero JlenteHaHta Cnbupsikoea, 15) 59/22 3486 59 /22 3486 0%
6 PTC BocTtoyHas (yn. AntuHckas, 99a) 66 /35 1757 66 /35 1757 0%
7 PTC Bantuickas (yn. QnbbnoHrckas, 22) 60 /30 899 60 /30 899 0%
8 PTC lopbkoro (yn. l'opbkoro, 166) 45/ 28 556 45/ 28 556 0%
9 PTC lMpubpexHas (yn. 3aBoackas, 11) 50/30 41 50/30 41 0%
10 PTC Ykanosck (yn. [okyka, 43) 55/27 454 55/27 454 0%
11 PTC Llenpycc (yn. NpaBas HabepexHas, 25) 94 /28 369 94 /28 369 0%
12 PTC KpacHas (yn. KpacHas, 119) 59/31 522 59/31 522 0%
13 KotenbHas (yn. Kuesckas, 141a) 46 /30 318 46 /30 318 0%
14 KoTenbHas (yn. AnekcaHgpa Hesckoro, 90) 49/33 88 49/33 88 0%
15 KotenbHas (yn. NMognonkosHvka EmenbsaHosa, 300a) 39/29 115 39/29 115 0%
16 KoTtenbHas (yn. Kaptawesa, 10) 44124 87 44124 87 0%
17 KoTenbHas (yn. JletHas, 50a) 40/ 28 108 40/ 28 108 0%
18 KotenbHag (yn. Naenuka Mopososa, 56) 36/24 133 36/24 133 0%
19 KotenbHas (yn. baccerinas, 35a) 36/28 65 36/28 65 0%
20 KotenbHas (yn. MognonkosHrka EmenbsaHoBa, 47) 44/ 36 71 44/ 36 71 0%
21 KoTtenbHas (yn. MNasnuka Mopososa, 1154) 38/18 62 38/18 62 0%
22 KoTtenbHas (yn. AnekcaHgpa Hesckoro, 188) 38/19 99 38/19 929 0%
23 KoTtenbHas (yn. Ykanoea, 29) 45/15 47 45/15 47 0%
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NapaMeTpbl rMAPaBINYECKUX PEXUMOB paboThl

no AaHHbIM )aKTUYECKOro pexuma pa-
60Tbl B oTONUTENbLHLIN NepuoAa 2022 r.

no pesynbTaTam BbINONMHEHHOW Ka-
NMBpPOBKU INEKTPOHHOW Mofenu cu-

MNorpewHocTb M/A pacxo-
OOM, NONyYeHHbIM B 3.

Ne . . CTeMbl TeNNOCHabXeHusn moaenu, u akTu4eckum
UcTo4YHMK TennoBoM 3Heprum, MaructTpanbHbIA BbIBOL,
n/n OaBneHune B nogato- P _ |AaBneHue B nopato- P _| pacxoaom TennoHocu-
wem/o6paTHOM Tpy- acxoj B roaato wem/o6paTHOM Tpy- acxoA b noaa Tens B TpybonpoBoae
6onpoBoaax, (M Wwem TpyGonpo- 6onpoBoaax, (M lowem TpyGonpo- (%)
V70 | Boge, (M3/u./M3/4.) V70 | |Boge (M3/u./m3/y.)
BoA. cT./M. BoA. CT.) BoA. cT./M. BoA. CT.)

24 KotenbHas (yn. YyBauickas, 4) 41/16 43 41/16 43 0%
25 KotenbHas (Annesa Cmensbix, 152a) 40/20 43 40/ 20 43 0%
26 KotenbHas (yn. ViBaHa 3emHyxoBa, 6) 73/20 71 73/20 71 0%
27 KoTenbHas (noc. Manoe bopucoso, 19a (KOBC-2)) 40/ 30 46 40/ 30 46 0%
28 KoTtenbHas (yn. Monogou 'Bapaun, 4) 25/15 25 25/15 25 0%
29 KotenbHas (yn. MognonkosHuka EmenesaHoBa, 92) 53/45 48 53/45 48 0%
30 KoTtenbHas (yn. TpaHcnopTHas, 25) 63 /28 36 63 /28 36 0%
31 KoTenbHas (yn. KpacHocenbckas, 14) 38/31 46 38/31 45 -2%
32 KoTenbHas (yn. ConHevHoropckas, 59) 59/20 46 59/20 46 0%
33 KoTtenbHas (noc. MNperonbcknii, 25a) 31/10 18 31/10 18 0%
34 KoTenbHas (yn. O3epxumHckoro, 162B) 40/ 35 31 40/35 31 0%
35 KoTtenbHas (yn. AnekcaHgpa Cyeoposa, 1376) 55/35 14 55/35 14 0%
36 KoTtenbHas (yn. MNognonkoBHuka EmenbsiHoBa, 1566) 50/25 18 50/25 18 0%
37 KoTenbHas (yn. Yysauwckas, 1a) 36/16 16 36/16 16 0%
38 KotenbHas (yn. l'opbkoro, 178) 36/11 17 36/11 17 0%
39 KoTtenbHas (yn. KOpusa MarapuHa, 41-45) 36/16 10 36/16 10 0%
40 KoTtenbHas (yn. KOpusa MarapuHa, 50-52) 35/30 38 35/30 38 0%
41 KotenbHas (yn. QHrenbca, 51a) 33/13 11 33/13 11 0%
42 KotenbHas (yn. KonxosHas, 8a) 22/19 22 22/19 22 0%
43 KotenbHas (yn. baxeHosa, 21) 30/24 11 30/24 11 0%
44 KotenbHas (yn. Mapwana Hosukosa, 4—6) 16/9 15 16/9 15 0%
45 KoTtenbHas (yn. Moxarickas, 30) 40/ 36 7 40/ 36 7 0%
46 KotenbHas (yn. A3epxwuHckoro, 147) 40/ 35 12 40/ 35 12 0%
47 KotenbHas (yn. Maenvka Mopo3sosa, 146-156) 20/15 20 20/15 20 0%
48 KotenbHas (yn. lleconapkoBas, 38) 51/21 9 51/21 9 0%
49 KoTenbHas (npocnekt Mobegpl, 199) 36/26 15 36/26 15 0%
50 KotenbHas (yn. Knaeel Hasaposon, 57a) 25/20 3 25/20 3 0%
51 KoTtenbHas AO "Monoko" (yn. Kamckas, 65) 20/10 33 20/10 33 0%
52 KotenbHas OO0 "banTPui6lpom” (yn. Congartckas,?) 20/10 1 20/10 1 0%
53 KotenbHas OO0 "KomdopTt cepsuc" (yn. KpacHocensckas, 76) 20/10 48 20/10 48 0%
54 KoTtenbHas OOO "OHeprua" (yn. Aptunnepuickas, 71) 20/10 19 20/10 19 0%
55 KoTtenbHas OOQ "OHeprua" (yn. Aptunnepuickas, 73) 20/10 21 20/10 21 0%
56 KoTtenbHas OOQ "SHeprusa" (yn. Aptunnepumnckas, 75) 20/10 21 20/10 21 0%
57 KoTtenbHas OOQ "SHeprusa" (yn. Aptunnepuickas, 77) 20/10 19 20/10 19 0%
58 KoTtenbHas OOQ "OHeprua" (yn. Aptunnepuickas, 79) 20/10 19 20/10 19 0%
59 KoTtenbHas OOO "OHepruga" (yn. Aptunnepuinckasi, 81) 20/10 21 20/10 21 0%
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NapaMeTpbl rMAPaBINYECKUX PEXUMOB paboThl

no AaHHbIM PaKTU4EeCKOro pexuma pa-

60Tbl B oTONUTENbLHLIN NepuoAa 2022 r.

no pesynbTaTam BbINONMHEHHOW Ka-
NMBpPOBKU INEKTPOHHOW Mofenu cu-

MNorpewHocTb M/A pacxo-
OOM, NONyYeHHbIM B 3.

Ne . . CTeMbl TeNNOCHabXeHusn moaenu, u akTu4eckum
n/n WcTouHMK TennoBoM 3HEPruy, MarucTpankHbIn BbIBOA OaBneHue B nogato- DaBneHune B noaato- pacxoaoMm TenrnoHocu-
Pacxop B nogato- Pacxop B noga-
wem/o6paTHOM Tpy- wem/o6paTHOM Tpy- Tens B Tpy6onpoBoae
wem Tpybonpo- rowem Tpybonpo- o
6onpoBoAgax, (M. 3 3 6onpoBoaax, (M. 3 3 (%)
Boae, (M3/4./m3/4.) Boae (M3/4./m3/4.)
BoA. cT./M. BoA. CT.) BoA. cT./M. BoA. CT.)
60 KotenbHast OO0 "OHeprus" (yn. Aptunnepuickas, 83) 20/10 21 20/10 21 0%
61 KotenbHas OAQO "PXO" (yn. CyBoposa, 1a) 20/10 250 20/10 250 0%
62 KoTtenbHas AO "Ksapu" H/A H/A H/A H/A H/n
63 KoTenbHas B/r 53 yn. Ctpeneukas H/O H/O H/A H/A H/O
64 KoTtenbHas B/r 2, CoBeTckuii np., 200 H/O H/O H/A H/A H/O
65 KotenbHas B/r 63 yn. KommyHuctnyeckasi, 100 H/O H/O H/A H/A H/O
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Pasgen 12. CueHapum pa3BuTus aBapun B CUCTeMax TensIoCHabXeHusA ¢
MoAenupoBaHUeM rmapaBiiM4eCKMX PeXXUMOB paboTbl TaKUX CUCTEM,
B TOM 4McCrie Npu OTKa3e 35IeMeHTOB TeMNJOBbIX CeTeN U NPU aBapUNHbIX
pexumax paboTbl CUCTEM TennoCcHabXeHUs, CBA3aHHbIX C
npekpawieHmem nogayum TensioBon aHeprumn

12.1. PacyeT npeaenbLHOro BpeMeHu ycTpaHeHus
aBapuin Ha TennoBbIX CeTAX

C ncnonb3oBaHMEM AaHHbIX O TEMMOAKKyMynMpytowen cnocobHocTn 06bekToB TennonoTpetd-
neHus (3gaHnn) onpegenstoT BpeMs, 3a KOTOpoe TeMnepaTtypa BHYTpY OTanjiBaemMoro NoMeLLeHns
CHM3NTCSA A0 TemnepaTypbl, YCTAaHOBIIEHHON B KPUTEpUAX OTKasa TennocHabxeHnus. OTkas Tenno-
CHabxeHus noTpebutensa — cobbiTve, NpMBOASALLEE K MAaAEHNIO TeMNEpPaTypbl B OTanMBaeMbIX Mo-
MELLEHUAX XKUNbIX N 00LWECTBEHHLIX 34aHNN HKe +12 °C, B NPOMbILUNEHHbIX 34aHnsIX Hke +8 °C
(CIM 124.13330.2012 Tennosble ceTu).

[nsa pacyeTa BpeMEHU CHUXKEHUS TeMnepaTypbl B XXUNOM 30aHUN UCNOMb3YHT hopMyny:

t -t - Q{’/
t,=t + Q + %
9,V exp( z/p)

rae t - BHyTpEeHHAA TeMnepartypa, KoTtopas yctaHaBlIMBaeTCs B NOMELLLEHNN HYepe3 BPEMA z B

Yyacax, nocrnie HactyrnmeHnda nMcxogHoro cobbiTus, OC;Z - BpeMA OTCHMUTbIBaemMoe nocrie Ha4varna mc-
XOOHOro cobbITUS, ‘-I;t;- TeMmneparypa B oTansimBaemMomMm nomMeLieHun, KotTopas Oblna B MOMEHT

Havarna ncxogHoro cobbITus, 0C;tH- TemnepaTtypa Hapy>XHOro Bo3gyxa, ycpegHeHHasa Ha nepuoge
BpemeHu z, °C; Q, - Nopava Te NJoThl B nomelleHne, [pk/y; g V - yaenbHble pacyeTHble Tensosble
notepu 3ganus, x/(4x°C); - k0adhPULUMEHT akKyMynsiLMM NMOMELLEHUS (34aHKs), Y.

[lns pacyeTa BpEMEHWN CHUXKEHWUSt TemnepaTypbl B XUNoM 3agaHumn go +12 °C npu BHe3anHoM

npekpaLleHmmn TennocHabxeHmsa ata popmyna npu Q{’/ =0 vmeeT criegyownn Bua;

[o)

(t-t)
(t. -t)

rae tsa — BHYTPEHHSI TeMnepaTypa, KoTopasi yCTaHaBMMBaETCs KpUTepueM oTkasa Tenso-

z=BxlIn

cHabxeHus (+12 °C gns unbix 30aHuin).
PacueT npoBogutcs Ans kaXkaow rpagaumu noBTOPSIEMOCTU TeMnepaTypbl Hapy>XHOro BO3-
Ayxa. PacyeT BpeMeHM CHWKeHUst TeMnepaTtypbl BHYTPU OTanIMBaeMoro nomMeLLeHns npu koagdu-

LUMEHTE akKyMynauum Xunoro 3aaHusa =60 vyacos npmueenéx B Tabn. 12.1.1.
Tabnuua 12.1.1

TemnepaTypa HapyXHOro Bo3ayXa, °C Bpemsi cHMXkeHus TemnepaTypbl Bo3ayxa
’ BHYTPM oTannuBaeMoro nomeweHus go +12 °C

8 54,97

3 30,65

-2 21,4

-7 16,47
-12 13,39
-17 11,28
-22 9,75
-27 8,59
-30 8,01
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[nsa aHann3a aBapuiHbIX PEXMMOB paboTbl TEMMOBbLIX CETEN OT UCTOYHMKOB TENNOCHa0XeHUS
O «Mopog KanuHuHrpag» B 3NeKTpOHHOW Modenu Obinv cMoaenupoBaHbl Cryvan npekpalleHus
nogayun TensoBon 3HEPTUM MO OCHOBHBIM TEMSIOBbIM MarMcTpansiM OT KPYMHbIX MICTOYHUKOB Tenso-
CHabXeHwus1.

12.2. MogenupoBaHue aBapvMm Ha MarucTpanbHOM TensoBom BbiBoge TOL-1
[na mogennpoBaHns aBapuMHOM CUTyaumm Ha TennoBor cetn ot TAOL-2 Gbinn BbiIbpaHb! yya-
ctok oT TK 1-9 go TK 1-10 maructpanbsHoro tennosoro Beisoga Ne 1 1 yyactok oT TK 3-13 go TK 3-
14, npuBeaeHHble Ha puc. 12.2.1. [ocne OTKNIoYEeHNA JaHHOro yyacTtka Obin BbINOMHEH rMapaBnu-
YeCKu pacyeT TENI0OBOM CETU paccMaTpMBaEeMOro UCTOYHMKA TennocHabXeHns B oTkanubpoBaH-
Homn anekTpoHHon mogenu B MK ZuluThermo. Mo ntoram pacyeTa 6bINO YCTAaHOBIEHO, YTO BBUAY
HanMuna pesepBUpYyoLLMX TENOBLIX MaructTpanen Ha cesepe oT PTC CesepHasa gnametpom 400
MM 1 Ha BocToke oT PTC BocTtouHas anametpom 500 mm, TennocHabxeHne notpebuTtenen He npe-
KpaTUTCS, HO Ka4eCcTBO TennocHabXeHns yxyawmntcsa. 3oHa yxyalweHusa TennocHabxeHns npvee-
AeHa Ha puc. 12.2.2. PesynbTaTbl pacyeTa nokasbiBatoT, YTO TeMnepaTypa BHYTPEHHErO BO3ayxa

paccmaTpuBaembix notpebuTtenen coctaeut ot +10 go +16 °C.
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Puc. 12.2.1. OTKNo4YaeMblie y4acTKM MarucTpasbHOM TENJIOBOM CeTU
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Puc. 12.2.2. 3oHa yxyaLweHns TennocHabXeHns notpedutenen

12.3. MogenupoBaHMe aBapum Ha maructpanbHoOM TensioBom BbiBoae TOLl-2
[na mogenvpoBaHWst aBapuiHOM cUTyauum Ha Tennoson cetu ot TOL-2 6bin BeIGpaH y4acTok
MarncTpanbHOro TensoBOro BbiBoAA, NpuBeneHHbIN Ha puc. 12.3.1. Iocne oTKAYeHNa aHHOro
yyacTtka Obin BbIMOMHEH MMAPaBMYECKUA pacHeT TENSIOBOW CETU paccMaTpMBaeMOro MCTOYHMKA
TennocHabxeHus1 B oTkannbpoBaHHoOW anekTpoHHon mogenu B MK ZuluThermo. No ntoram pacyeta
ObIN0 YyCTAHOBMEHO, YTO BBUAY Hannuusa pesepsupytowen tennoson marmctpanu ot PTC KOxHas
avnameTtpom 700 MM TennocHabxeHne NoTpeduTenen He NPeKPaTUTCS, HO KAYECTBO TEMNIOCHabXe-
HUS yXyawuTcs. 3oHa yxyaleHus TennocHabxeHnsa npuBegeHa Ha puc. 12.3.2. PesynbTaTthl pac-

yeTa MoKa3bIBaloOT, YTO TEMMepaTypa BHYTPEHHEro BO3Ayxa paccMaTpuBaeMbix notpebutenen co-
cTaBuTt oT +12 po +15 °C.

89



ek ¥

£
03600 ierpus
-
AL
Je | BaepRUcian:
tickay Hogan
Peseyon 1T | £
\ 1 \\ v %
\ { L 4
\ F %
| g s
i % 27A.036 |
000 Sanmikot | | 3 ==
3 Bl w82
g 5| o »
£ W 8l ot ]
§ | iy d 7
§ \ |} /
3 b y \ 4
A \ \ Banmuticruii \ = / i
) MyKOMOn | o 5
) \ A
Opacunmez \ \ Popr o
} No 11 4 Vi
% Aenxodd i
_ b
Dz m— 5
Sttt Octapan 19~
[podykmey — s
N\ numanun S\ a
Ry Conmeiniss yis a
N2
\ 2 8 o
N f g
1\ o &
| 5
\ || o 1 i 5
Hosoe Nleffibe” L%Y:‘““‘“ £
¥ &l My %
\ 3l
PoccbanmTopz, | | |
! g 7
\ =1l ’
B P08 iy Y
) 7,
B 4
8l Ocennan e
3l

ol

~ OXHwiA 06%0A I Kakkinrpaga

== 27008 b
g,
1\ i

al Bepesosa yrma
il

—
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Puc. 12.3.2. 3oHa yxyaleHUsa TennocHabxeHus noTpebutenen
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