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OMNPEQENEHUA

B HacToswen rnaee NPUMEHAT criegyruine TepMnHbl C COOTBETCTBYHOLLMMIK onpenerieHun-

AMN.

TepMuHbI

Onpegenexus

TennocHabxeHne

ObecneyeHne notTpebuTtenen TeNNOBON IHEPTUU TEMFOBOW AHEPTUEN, TEMMO-
HocUTENeM, B TOM YMCe NogaepXaHne MOLHOCTMU.

Cuctema TennocHabxe-
HNA

COBOKyI'IHOCTb WMCTOYHMKOB TEMOBOWN QHEPIMN n Tennon0Tpe6n;|+ou.|,|/|x yCTa-
HOBOK, TEXHOJ10I'M4€CKN COEeANHEHHbLIX TENJIOBbIMN CETAMMW.

Cxema TennocHabxeHus

[okymeHT, cogepxalumin npeanpoeKkTHble MaTepuansl No 06ocHOBaHMIO ah-

heKkTUBHOro 1 6e3onacHoOro PyHKLUMOHMPOBAHNSI CUCTEMBI TENNOCHabXeHus,
€e pa3BuTMS C y4eTOM NMPaBOBOro perynnpoBaHus B obnacTtu aHeprocbepe-

YKEHUS U NOBbILLEHWS 9HEPreTU4ecKon appeKkTMBHOCTH

McTouyHmK TennoBon
3HEeprum

YCTponcTBO, NpeaHasHavyeHHoe Af1s Nponu3BoaCcTBa TEMSOBOW 3HEPrun

Tennosasi ceTb

COBOKYMHOCTb YCTPOWCTB (BKIMOYast LieHTparbHble TenmoBble MyHKTbI, HAacoC-
Hble CTaHLuW), NpeAHa3Ha4YeHHbIX ANs nepeaayn TENSIOBON SHEPrvu, Teno-
HOCUTENS OT NCTOYHUKOB TEMOBON SHEpPrumn 4o TENSIONoTpebnaoLwmx ycra-

HOBOK.

MoTpebuTens Tonnmea
(oanee notpebutens)

Nuuo, npuobpeTatoLlee TONNUBO ANS UCMONb30BaHWSA Ha, NPpUHaANexXaLmx
emy Ha npaBe COGCTBEHHOCTU UMM MHOM 3aKOHHOM OCHOBaHWK, TOMMNMBOMNO-
TpebnAwLNX YCTaHOBKaX

TennocHabxatowas op-
raHM3aums

OpraHun3auus, ocylecTersowas npogaxy notpedburensam un (unu) Tenno-
CHab>aroLwum opraHn3aLmnsam nponssefeHHbIX NN NpUobpeTeHHbIX TENO-
BOW 3Heprum (MOLHOCTK), TENNOHOCUTENS M BNagetolas Ha npase cob-
CTBEHHOCTU UM UHOM 3aKOHHOM OCHOBAHMU UCTOYHMKaMM TEMNOBON SHEP-
rmmn n (Unn) TENNMOBBLIMU CETAMU B CUCTEME TEMSOCHAOXEHUS, MOCPEACTBOM
KOTOPOW OCyLLEeCTBISieTCA TenriocHabxeHne notTpebuTtenen TennoBon aHep-
ru (OaHHOEe NONoXeHMe NPUMEHSIETCS K PEryNIMPOBAHMIO CXOAHbIX OTHOLLE-
HWI C y4acTUEM MHOVBMAYaNbHbIX NPeanpuHMMaTenen).

TennoceteBas opraHusa-
uns

OpraHu3zauusi, okasbiBaroLLasi ycnyru no nepegave TENNOBOW 3Heprum (gaH-
HOE MOJIoXKEeHWE NMPUMEHSIETCS K PEryrnMpOBaHMI0 CXOAHbIX OTHOLLEHWI ¢ yya-
CTVEM MHAVBMAYANbHbIX NpeanpuHMmaTenen).

30Ha aencTBmsa cucTemsbl
TennocHabxeHus

TeppuTopusi TOPOACKOro OKpyra Ui ee YacTb, rpaHnLbl KOTOPOK yCTaHaBMU-
BaloTcs No HanGonee yaaneHHbIM ToYkaM NOAKMHOYEHNA NoTpebuTenen k
TENIOBLIM CETAM, BXOAALMM B CUCTEMY TEMNOCHABXEHNS.

KoTenbHo-ne4vHoe Ton-
JTINBO

TNio6oe TonNnMBo, KOTOPOE UCMOMNb3YETCA OpraHMU3aLmeit, KPoOMe MOTOPHOIo
Tonnvea

KoadhdpuumneHT ncnonsso-
BaHWs Tenna Tonnuea

KoadhdpuumeHT, koTopbit onpeaensiet adgekTMBHOCTb NpeobpasoBaHust
BHYTPEHHEN SHEPrUKn YrnepoaHOoro TOMMMBa B ANEKTPUYECKYIO U TEMNMNOBYIO
3HEPruo Npu cxuraHum Tonnmea B kotnax TOC

YcTaHoBneHHas MoLw-
HOCTb UCTOYHMKA Tenso-
BOW 3Heprum

CyMMa HOMMWHanbHBIX TEMMOBbLIX MOLLHOCTER BCEro MPUHATOrO Mo akTy BBOAa
B 9KCNyaTauuio obopyaoBaHusi, NpeaHa3HauYeHHoro Ans oTrycka TenoBoMn
9HEeprnm noTpebuTensm Ha COGCTBEHHbIE U XO3ANCTBEHHbIE HYXAbI

Pacnonaraemas molu-
HOCTb UCTOYHMKA Tenno-
BOW 3Heprum

BennuyuHa, paBHas yCTaHOBMEHHOW MOLLHOCTU MCTOYHUKA TEMIOBOW aHEprnm
3a BblYETOM 0OBbEMOB MOLLHOCTU, HE peann3yemMon no TEXHNYECKNM Mpu4m-
HaMm, B TOM YncCIie MO NPUYMHE CHWXKEHUS TENI0BON MOLLHOCTM 060pyaoBa-
HWSA B pe3ynbTaTe 3KChnyaTauum Ha NpoasIeHHOM TEXHUYECKOM pecypce
(cHMxeHne napameTpoB Napa nepef TypbuHON, OTCYTCTBME PELMPKYNSALMN B
NMNKOBbLIX BOAOrpenHbIX KoTrnoarperatax u ap.)

MOLLHOCTb MCTOYHMKA
TEnnoBomn QHEPINN HETTO

BennuuHa, paBHada pacnonaraemoﬁ MOLLHOCTN UCTOYHMKA TEMNITOBON QHEpPrnn
3a BbIYETOM TENIOBOM Harpy3ku Ha COBCTBEHHbIE U XO35INCTBEHHbIE HY>XAbl

TonnnMBHO-3HEpreTnYe-
ckun banaHc

[okymeHT, cogepxallmii B3auMOCBsI3aHHbIE NokasaTenu KonmyecTBeHHOro
COOTBETCTBMS NOCTABOK HEPreTUHECKMX PECYPCOB Ha TEPPUTOPUIO CyObeKTa
Poccuiickon ®epepaumm nnm MyHuLmMnaneHoro obpasoBaHus u ux notpebrne-
HWS, yCTaHaBNMBaKLWNA pacnpeaeneHme SHepreTU4eCcKUx pecypcoB Mexay
cuctemamu TennocHabxeHuns, notpebutenamu, rpynnamm notpebutenen mn
No3BONAOLNI onpeaennTb 3 EKTUBHOCTb UCMOMb30BaHUS aHepreTude-
CKMX pecypcoB

KombunHmpoBaHHas Bbipa-
0O0TKa 3NEKTPUYECKON U
TEnnoBOW 3HEepPrum

PexunM paboTbl TENoaNekTpoCcTaHUMiA, NPY KOTOPOM MPOV3BOACTBO 3J1ek-
TPWYECKOW SHEPTN HEMOCPEACTBEHHO CBSI3aHO C OOHOBPEMEHHbLIM MPOon3-
BOZACTBOM TEMIIOBOV 3HEpPrum




TepMuHbI

Onpegenexus

HecHwxaembli HOpMa-
TMBHbIM 3anac Tonnmea

3anac Tonnuea, co3gaBaeMblil HA ANEKTPOCTaAHLUUAX U KOTEMbHbIX OpraHu3a-
LU SNeKTPO3HepreTUkM Ans NogaepaHus nncoBbiX TEMnepaTyp B rnas-
HOM Kopryce, BCroMOoraTerbHbIX 34aHUSIX U COOPYKEHUSAX B PEXUME "BbIXM-
BaHNA" C MMHUMArbHOW pac4YeTHOM 3MEKTPUYECKOM U TEMMOBOW Harpy3kon no
YCNOBUSAM CamMoro XorogHoro Mecsua roga

HopmaTuBHbIN akcnnya-
TaLMOHHbIN 3anac Ton-
nvBea

3anac Tonnmea, HeOOXoANMbIV AN HaAEeXHOW 1 cTabunbHon paboTbl anek-
TPOCTaHLUMIN N KOTEMbHBLIX, 06ecneYnBatoLL i NaHOBYIO BbipaboTKy 3MeKTpu-
YeCcKoW M (Unun) TENOBON SHEPrum

O6w M HopMaTUBHLIN 3a-
rac OCHOBHOIO U pe3epB-
HOro BWUAOB TOMNNMBA

O6Wwwit HOpMaTMBHEIN 3anac OCHOBHOTO U PE3EPBHOMO BUAOB TOMJMBA, ONpe-
AensieMblii Mo cymme 06beMOB HECHMXKAeMOro HOpMaTUBHOIO 3anaca Tor-
nvBa Y HOPMAaTUBHOIO IKCMJyaTaLMOHHOro 3anaca Tonnmea

YcnoBHoe TonNnmMeo

an/IHFlTaﬂ npun pacyetax eamHunua yd4eta opraHu4eckoro tonnmea, Kotopas
ncnonb3yeTcda ana cHUCrneHua none3Horo nencTeus pa3nin4HbIX BUOOB TOMn-
iMBa B X CyMMapHOM y4yeTe

OHepreTuyeckuii pecypc

HocuTenb aHeprum, aHeprus KOTOPOro UCNomnb3yeTcs UM MOXeT BbiTb UC-
nosib3oBaHa Npu OCYLLECTBEHUN XO3ANCTBEHHOM U UHOW AeATeNbHOCTH, a
Takke BUA SHeprum (aTomHasi, Tennosas, aneKkTpuyeckasi, anekTpoMarHuTHas
SHEeprus NN Apyroi BUA SHeprum)

OnemeHT TeppuTOopUarb-
HOro genexus

TeppuTopursi TOPOACKOro OKpyra Ui ee YacTb, YCTAHOBIEHHAas Mo rpaHuLam
aAMVHUCTPaTMBHO-TEPPUTOPUArbHbIX e4VHWL,.

PacuyeTHbIN anemMeHT Tep-
pUTOPUanbHOro AereHns

TeppuTopusi TOPOACKOro OKpyra Ui ee YacTb, NPUHATas Ans ueneii paspa-
GOTKM CXeMbl TEMNIIOCHAGXeHNs B HEU3MEHSIEMbIX FPaHULLaX Ha BECb CPOK
OeNcTBUSl CXeMbl TEMNOCHABXEHUS.

TexHonorn4yeckasa 3oHa

EAvHMUA YKpYNHEHHOTO AeneHnst TeppUTOpuUM ropoaa Nno 30HanbHO-TEXHOIO-
rMYeCKOMY NMPUHLMMY, 0GbeaNHSIIoWAas HECKOJIbKO TEMMOBLIX PaioHOB UIK
coBMajarLlas ¢ rpaHuLamMy TensIoBOro panoHa.

Tennosou panoH

EQovHMua TeppuToprarnbHOro AeneHus], B rpaHuLax KOTOpOo OCyLeCTBsA-
OTCS TEXHOMOrMYeckme NpoLiecchl NPOM3BOACTBA, Nepedayn 1 notTpedneHus
TENI0BON SHEPTUN.

LleHTpanusoBaHHoe Ten-
niocHabxeHne

TennocHabxxeHne noTpebuTenen ot MCTOYHUKOB Tenna yepes obLuyio Tenno-
BYIO CETb.




COKPALLEHUA

B HacTosiwen rnaBe NpUMEHSIIOT CneayoLmMe CoKpaLLeHns:

BK — BogorpenHbIn KoTen,

NBK — nukoBasa BogorpenHas KoTernbHas;

My — naporasoBasi ycTaHOBKa;

MCr, NCB — nogorpeeatenb ceTeBOW BOAbI;

POY — peayKunoHHO-OXNaguTenbHasi yCTaHOBKa;

PCO - pecypcocHabxatoLias opraHMsauus;

CH — cobBcTBEHHbIE HYXAbI;

XH — X03anCTBEHHbIE HYXAbI;

TCX — ToBapmLLecTBO COOCTBEHHUKOB XUIbS;

TCO — TennocHabxarllasa opraHn3auns;

TC — TennoBble ceTu;

TOY — TennodukaLlMoHHaa yCTaHOBKaA;

T3 — TennoBasi aHeprus;

TOK — TONNUBHO-3HEPreTUYECKNIA KOMIIEKC;

'BC — ropsayee BogocHabxxeHue;

ETO — egnHas TennocHabxxaroLlas opraHnsauus;

YKCK — XUNULHO-CTPOUTESbHbIN KOONEPaTUB;

OWN3BK — opraHunsaumm MHXeHepHO-3HEePreTUYECKOro KOMMNMeKca;

MVYT1 — MyHMUMNanbHOE YHUTapHOE NpeanpuaTue;

EICT — eanHas rasoTpaHcnopTHasi CUCTEMA;

KC — komnpeccopHas cTaHuus;

MI™ — marucTpanbHbIN rasonpoBoa;

AO — akunoHepHoe obLLEeCTBO;

OBHT — 06w HopmaTMBHbIVM 3anac OCHOBHOIO U pe3epBHOro BUA0B TONSNBA;

00O — 0bLLecTBO C OrpaHNYEHHON OTBETCTBEHHOCTLIO;

HH3T — HecHwKaeMbli HOPMATMBHLIN 3anac TONMMBa;

HO33T — HopMaTMBHbIN 3KCNyaTaLMOHHbIV 3anac TOnnuBa;

IMXI — noasemMHoe xpaHunuule rasa;

PTX — pesepBHOe TOMMNBHOE XO35MUCTBO;

TOb - TonnnBHO-3HepreTnyecknin 6anac;

TOP — TONNMBHO-3HEpPreTM4ecKne pecypchl;

TOC — TennoBas aNeKTpoCTaHUus;

T3L, — TennoanekTpoueHTparns;

YPYT — yaenbHbIM pacxo yCroBHOMo TONSmMBea;

OreY «LPKKY» MuHobopoHbl Poccun — heaepanbHoe rocyaapCTBeHHOE BGompKeTHOe yype-
XoeHue "LieHTpanbHoe XUNuLWHO-KOMMYHasnbHoe ynpaBneHne" MMHUCTEPCTBA OOOPOHLI;

OC — anekTpocTaHuus;

00 — anekTpuyeckas aHeprus;

OAO «PX[» - KanuHunHrpagckaa anpekumns no akcnnyataunm 3gaHnin U COOpY>KEHUN — CTPYK-
TYpHOro nogpasgenexHnst KanuHuHrpagckom xenesHon gopora — punuana OAO «PXKO»;
BMK- 6noyHo-MoaynbHasa KoTenbHas;

M «KTC» - MmyHuuunaneHoe npeanpuatTve «KanuHuHrpaaTennoceTby;



®rkoy Kall ©oCb Poccuun — dhegepanbHoe rocyaapCTBEHHOE ka3eHHoe obpasoBaTternibHoe
yupexgeHune KanuHuHrpagckmim norpaHnYHbIn MHCTUTYT beaepanbHon cnyxbbl 6esonacHocTn Poc-
cun;

AO KK — akumoHepHoe obLuecTtBo «KanuHuHrpagckasi reHepuypytoLlast KOMnaHus»;

M3P — MMHUCTEPCTBO 3KOHOMMYECKOrO Pa3BUTUS;

THC — TennoBasi HacocHasa cTaHUuS.



Pazgen 1. CTpyKkTypa 1 coctaB 35IeKTPOHHOM MoAernn ropoAcKoro oKkpyra

1.1. OCHOBHbIEe NOHATUA U onpeageneHuns

reonHdopmaumoHHas cuctema (F'MC) - tHpopmaumoHHasa cuctema, obecnevmsatoLLas coop,
XpaHeHue, 0b6paboTky, 4OCTYN, OTOOpPaKeHNe 1 pacnpocTpaHeHNe NPOCTPaHCTBEHHO-KOOPANHNPO-
BaHHbIX AaHHbIX. [MIC cogepXuT AaHHble O NPOCTPAHCTBEHHbIX 06bekTax B opme MX LM poBbIX
NpeacTaBrieHnn (BEKTOPHbIX, paCTPOBbIX), BKMOYaeT COOTBETCTBYIOLNIA 3a4a4am Habop dyHKLUMO-
HanbHbIX BO3MOXHoCcTen MNC, B KOTOpbIX peanuayoTcsa onepaunm reonHpopmMaLMOHHbIX TEXHOMO-
M, NnogaepXXmBaeTcs annapaTHbIM, MPOrpaMMHbIM, UHPOPMaLMOHHBIM obecneyeHnem.

MC Zulu xpannTt gBa Tmna nHgopmMaunm — rpadomyeckyto 1 CEMaHTUYECKYIHO.

"padnyeckme gaHHble — 3TO HAbop rpadmyecknx croeB cucTembl. [T padmdeckuin cromn npea-
cTaBnsieT cobon COBOKYNHOCTb NMPOCTPaHCTBEHHbIX 06 bEKTOB, OTHOCALLMXCS K OOHOW TemMe B npe-
Aenax HeKoTopown TeppuUTOpUM U B CUCTEME KOOPAMHAT, obLmx Ans Habopa crnoes.

CemaHTMYecKkne OaHHble npencraBnsaT cobon onucaHme no obbekTam rpaduyeckon 6asbl.
NHdopmaumna B cemaHTudeckyto 6a3y AaHHbIX 3aHOCUTCA nornb3oBaTteneM. CemaHTuyeckasa 6asa
AaHHbIX NpeacTaBnsieT cobon Habop Tabnuu, HHPOPMaLMOHHO CBA3aHHbLIX ApYr ¢ Apyrom. OgHa 13
Tabnuu gormkHa o6s3aTenbHO coaepXaTb rnose CBs3W C KapTon (N0 YMOMYaHuo 3TO Nose HasbiBa-
eTca SYS), T.e. TO none, B KOTOPOe 3aHOCATCA KntoyeBble 3HaveHus (ID) rpacdmyeckmnx o6bekToB.

Cnow - COBOKYNHOCTb NMPOCTPAHCTBEHHbIX OOBHEKTOB, OTHOCALLUMXCA K OOHOW Teme (Knaccy
06BHEKTOB) B Npeaenax HEKOTOPOM TEPPUTOPUN U B CUCTEME KOOpAMHAT, obLLmx anst Habopa crnoes.
lMocnonHoe nnmM MHOroCIoONHOE NpeAcTaBrieHne siBnsieTca Hambonee pacnpoCTpaHEHHbIM CMOCo-
6om opraHm3aLmm NPOCTPaHCTBEHHbIX AaHHbIX B MOCNOMHO-OpraHn3oBaHHbIx NC.

Cnon siBnsieTcs1 OCHOBHOW MH(POPMAaLMOHHOM eamHuuen cuctembl Zulu. Criom npegHasHa-
YeHbl 4N XpaHeHus rpadmnyeckmnx o6bekToB. BHYTpK cnos kaxabii 00bekT UMeeT ngeHTudmkaTop
(knto4), ero Takke HasbiBaloT ID ob6bekTa.

NaoenTtudumkatop (ID) - yHMkanbHbIN (B Npegenax cnosi) HoMep, NpUNUcbiBaeMbIn NpOCTpaH-
CTBEHHOMY OOBEKTY Crosi, NpucBamMBaTbCs aBTOMATUYECKN, CITYXXUT ANA CBA3M MNO3ULUOHHOM U He-
MO3MLMOHHOW YaCcTU NPOCTPaAHCTBEHHbIX AaHHbIX.

Mo cnocoby xpaHeHus rpadunyeckon nHpopmaLnmn CyLLLECTBYIOT CregyoLwme cnou:

e BEKTOPHbIE;
e PACTPOBbIE;

e crnou penbeda;

e CITOM C CEpBEpOB.

BeKTopHbIV Cnon MoxeT cogepaTb: TOYeYHble (MMKTOrpaMmMbl UM « CUMBOSbI» ), TEKCTOBbLIE,

NVHENHbIE (MMHUK, NONUANHUN), NNoLWaaHble (KOHTYPbI, NONIMKOHTYPbI) 06bekTbl. Kpome Toro, B BEK-
TOPHOM croe rpadmyeckne 06beKTbl HE3AaBUCMMO OT UX rpadoMyeckoro Tuna OensaTcs Ha ABe pas-
HOBMAHOCTWN: NPOCTble rpadmyeckne 06bLEKTbI (MPUMUTUBBI) U TUMOBbIE (KraccuuLMpoBaHHbIE)
rpacpuyeckne obbekThbI.

MpocTble rpaduyeckme 0bbEKTbI cogepxaTt Bce aTpmubyTbl 0TobparkeHns BHYTpu cedsi.
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TunoBble rpaduyeckme 06BHEKTLI COAEPXKaT NULLb CCbINIKY Ha TUMOBYIO CTPYKTYPY, KOTopas 1
onpegenset rpacuyecknii Tun, atpmbyTbl OTOBpPaXXeHUa 1 TeKyllee COCTosiHMe obbekTa (Takue
06BbEKTbI, KaK MpaBuo, UCNOMb3YKT NPY HAHECEHUN NHXEHEPHbIX CETEN).

MpocTble rpaguydeckne o6bekTbl MOryT ObITb CBSI3aHbI C OQHON CeEMaHTUYeckon 6a3on aaH-
HbIX, 0bLwen ansa Bcero cnos. Tunosble rpadmnyeckne 06bEKTbI CBA3LIBAOTCS TOMBKO C CEMaHTUYe-
ckon 6a3own ceoero Tuna.

PacTpoBbii crion 3agaeTtcs pannom n3obpaxeHma n koopgmHaTamm Ha MECTHOCTU, COOTBET-
CTBYHOLLUMUN N306paXKeHnto, Tak Ha3blBaeMbIM onmMcaTenem pactpoBoro cnos. MHgpopmauus o pacTt-
pOBbIX 00BbEKTax XpaHUTCA B (harinax ¢ pacwmpeHnem ZRS. 3Tu channbl UMeT NPOCTON TEKCTOBbIN
dopmaT. PactpoBas rpynna — aTo o6beanHeHne pacTpoBbliX 06 bEKTOB, paccMaTpmMBaeMbIX CUCTe-
MOW KaK OONH OOBEKT.

Mogenu penbeda, NocTpoeHHble B cucteme Zulu, XxpaHaTcs B Buge ocobbix cnoes. B crnosx
penbeda XpaHUTCA TPUAHTYNAUWMOHHAs ceTka, ANA TOYeK BepLlUMH KOTOPOW 3ajaHa BbicoTa Hapg
YPOBHEM MOPS.

B cucteme noMmMMO pacTpoBbIX U BEKTOPHBLIX CIIOEB MMEETCA BO3MOXHOCTb UCMONb30BaTb
cnowu ¢ cepBepoB, nogaepxusatomx cneundpukauymo WMS (Web Map Service).

KapTa saBnsieTcsi OCHOBHbIM AOKYMEHTOM cucTteMbl Zulu. OHa cogepXuT Crnmcok Cnoes ¢ na-
pameTpammn Nx OTOBpaKeHUs, XxapakTepHbIMK NS OaHHOW KapTbl. KapTa MoXeT nMeTb OOHO uUnu
HECKOMbKO OKOH. Yepes okHa KapTbl Nonb3oBaTeNb MOXET paboTaTb CO CrosAMU KapTbl: NpocMaTpu-
BaTb, OCYLLECTBNATb 3anpockl, peAakTMpoBaTh, BbIBOAUTbL Ha neyvatb U T.4. Pusmnyeckn kapta aBns-
eTcsa ABONYHbIM harnoM ¢ pacwmperHvem ZMP (ZuluMaP).

Kapta He cogepxut rpacdundeckon nHgopmaumun. Npadpumyeckaa nHdpopmaumsa Haxogutcs B
CNnosiX, a KapTa XpaHUT TOSbKO CMUCOK UX UMeH. [pu aToM crou u cannbel kKapTel MOryT pacnona-
raTbCA Ha KOMMbOTEPE B pa3HbIX MecTax. Yaanue ¢ Ancka gpann KapTbl, MOXHO NOTEPATb TONbLKO
HaCTPOVKN OTOBpaXeHMs CrioeB AN AaHHOMW KapTbl.

1.2. BasoBble BoamoxHoct N'MC Zulu

"eonHpopmaumoHHas cuctema Zulu npegHasHadeHa ans paspabotkm MMC npunoxeHun, Tpe-
Byowmnx BM3yanm3auumn NpoCTPaAHCTBEHHbIX JaHHbIX B BEKTOPHOM M pacTpOBOM BuAe, aHanmsa ux
TONOMNOMMN U UX CBA3U C CEMaHTU4eCkMMu 6aszamMm JaHHbIX.

C nomouwbto Zulu MOXHO co3faBaTb BCEBO3MOXHbIE KapTbl B reorpauyecknx npoekumsx,
UK NNaH-CXeMbl, BKITHOYAs KapTbl U CXEMbl MHXEHEPHbIX CeTeln C NoaaepXKKom nx Tonosnorun, pado-
TaTb C OOMbWMM KONMMYECTBOM PacTpOB, NMPOBOAUTbL COBMECTHbI CEMAHTUYECKUA U NPOCTpaH-
CTBEHHbIM aHanu3 rpaduyecknx n TabnuuHbIX AaHHbIX, CO34aBaTb pasfNU4YHble TemaTudeckue
KapTbl, OCYLLECTBMAATb SKCMOPT U UMMNOPT AaHHbIX.

Mpun co3gaHumn n KOppPeKTMpoBKe anekTpoHHon mogenu M'MC Zulu nossonser:

e OCyLLEeCTBNATL 06paboTKy pacTpoBbIX N300paxKeHUn (hopmaToB NpM MOMOLLU BCTPOEHHOIO
rpacpuyeckoro pegakropa;

e NONb30BaTbCA AaHHLIMU C CEPBEPOB, nogaepxunsarowmnx cneundpukaumo WMS (Web Map

Service);
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e NPV BEKTOPU3aLMM UCNONb30BaTh Kak MPUMUTUBHbIE OOBHEKTbl (CMMBOSIbHbIE, TEKCTOBLIE,
NVHENHbIe, NNOoLaaHble) Tak U TUNOBblE OOBHEKTLI, ONUCLIBAEMbIE CAMOCTOSITENTbHO B CTPYKType
cnos;

e paboTaTb C CEMAHTUYECKMMN OAHHBIMW, MOLKITHOYAEMbIMU K CIOK U3 BHELUHUX UCTOYHUKOB
BDE, ODBC unun ADO 4yepes onucatenu 6a3 gaHHbIX;

e BbINOMHATL 3anpocbl K 6a3am AaHHbIX C OTOOpaKeHWem pe3ynbTaToB Ha kapTe (MoucK
onpegeneHHon MHpopmaumm, HaxoxaeHne CyMMbl, MakCUMarnbHOro, MMHUMarnbHOMO 3Ha4YeHus, n
T.4.);

® BbIMOMHATb MPOCTPaHCTBEHHbIE 3anpocbl MO O6bekTaM KapTbl B COOTBETCTBMM CO
cneundukaumsamm OGC;

e CO30aBaTb Mofernb penbeda MeCTHOCTM M CTPOUTb Ha €€ OCHOBE W30fMHUKU, 3OHbI
3aTonneHns Npodunu n pacTpbl penbeda, paccuntbiBaTh NoWaan N 06bEMBbI;

e 3KCNOPTMPOBATL AaHHbIE U3 CEMaHTMYECKOM 6a3bl Unu pe3ynbTaTbl 3aMpoca B ANIEKTPOHHYHO
Tabnuuy Microsoft Excel unu ctpanuyy HTML;

e MPOrpaMMHO UMM MO CEMAHTUYECKUM AaHHbIM CO3[4aBaTb TEMaTudecKue packpacku, C
MOMOLLLbIO KOTOPbIX MEHSIETCA CTUIb OTOOPaXKeHUss OO HLEKTOB;

¢ BbIBOANUTb AN15 BCeX 0OBbEKTOB CrOst HAAMUCK UNu BUPKK, TEKCT HAAMUCU MOXET Kak bpaTbcs
13 cemaHTn4yeckon 6asbl JaHHbIX, TaK U NepeonpeaensaTbCs NPorpaMmMHo;

e oTOOpaxaTb 0O6bekTbl crosi B hopmaTe ncesno-3D nNo3BonsoLlEM BU3yanv3MpoBaTbCs
OTHOCUTENbHbIE BbICOTbI 0OBHEKTOB (HANpUMeEP, BbICOTbI 34aHWUN);

e CO30aBaTb M MCMOMb30BaTb BUBNMOTEKY rpapnyecKnx aNemMeHTOB CUCTEM TeNNoCHabXeHNs
N PEXNUMOB UX (PYHKLNOHNPOBAHUS;

e CO30aBaTb pPaCYETHbIE CXEMbl MHXEHEPHbIX KOMMYHMKAUWA C  aBTOMATUYECKUM
opMUpOBaHMEM TOMOSMOMMN CETU U COOTBETCTBYIOLLNX 6a3 AaHHbIX;

® N3MEHSITb TOMOJSIOTNI0 CETEN U PEXMMbI PaboTbl €€ 3NIEMEHTOB;

e peLuaTb ToMnosornyeckne 3agadm (M3MeHeHme CoCTosAHNsE 06bEKTOB (NepeKntoYeHns), NoUCK
OTKIMIOYaKLLMX YCTPONCTB, MOUCK KpaTyanLnx nyTen, MOMCK CBA3aHHbIX 06 bEKTOB, NOUCK KoreL,).

1.3. MogenupoBaHue TeNIOBOMN CEeTH

MakeT ZuluThermo, ocHoBon anga paboTbl kKoToporo saensietcsa N'MC Zulu, no3sonseT cos3gaTb
pac4eTHy0 MaTeMaTUYECKY0 MOAENb TENIOBOM CETU, BbINOMTHUTL €€ NAacnopTM3auunio, U Ha OCHOBE
CO3[aHHON MoAenu pellatb MHPOPMaLUMOHHbIE 3a4ayu, 3a4ayn TONONOrMYeckoro aHanunsa, n Bbl-
NOMHATL Pas3nuyHble TENNOrMApPaBNNYECKME pacHeTbI.

MaTtemaTudeckas mMoaenb npeacraBnsetr cobon CBA3aHHbIA rpady, rae ysnamm ABnsOTCA
006beKTbI, a Ayramu rpada — y4actkm Tennoson cetn. Kaxabin o6bekT matematmydeckon mMoaenm
OTHOCUTCA K ONpeAeneHHoOMY TUMy, XapakTepusyrLlemy OaHHYH UHXEHEPHYH CeTb, U UMeeT pe-
XMMbl paboTbl, COOTBETCTBYHOLLME €ro (PYHKLUMOHANbHOMY Ha3HavYeHu 0. Tennosasa ceTb BKNOYaET
B cebs crnegytolme OCHOBHbIE OOBHEKTbI: MCTOYHUK, YHaCTOK, NOTpebuTenb 1 y3nbl: LEeHTPanbHbIN
TennoBow NyHKT (LTTT), HAacOCHyK CTaHuutio, 3anopHO-perynupytowyo apmaTypy, U gpyrue ane-

MEHTbI.
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NCTOYHUK — 9TO CUMBOSBbHBI OOBEKT TENNOBOM CETU, MOSENUPYIOLLNA peXumM paboTbl KO-
TenbHoM nunn TOL. B matemaTtnyeckon mogenu UCTOYHMK NPeacTaBnsieTCa CeTeBbIM HAaCOCOM, CO-
3[alLWnM pacnonaraembli Hanop, Y NOANUTOYHBIM HACOCOM, ONpeaensALWMM Hanop B obpaTtHOM
TpybonpoBogae.

Y4acToK — 3TO NMHENHbI OOBHEKT, HA KOTOPOM HE MEHSATCH: AnameTp Tpybonposoga, Tmn
NpoKnagkun, Bua, 3onaunm, pacxoq TENNOHOCUTENS.

MoTpebutenb — 3TO0 CMMBOSIbHOM OOBLEKT TEMSOBON CETU, XapaKTepuayrLwmnnca notpebne-
HMEeM TEnnoBOW 3HEPIrMM U CETEBOW BOAbI.

O606LWeHHbIN NoTpebUTenb — CUMBOMBHbIV OOBEKT TENSTOBOW CETU, XapaKTEePU3YOLLMINCS NO-
TpebnsemMbiM pacxogoM CeTeBOW BOAbl UMW 3adaHHbIM COMPOTMBEHWEM. Takum notpebutenem
MOXHO MogenupoBaTh, Hanpumep, obLLyo Harpy3ky KksapTana.

Y3en — 370 CMMBOJfbHbIM OOBEKT TENNOBOK ceTu. B Tennoson ceTu ysnamum ABndATCA BCe
006BbEKTbLI CETU, KPOME UCTOYHMKA, NOTpebuTensa n y4actkoB. B matemaTtnyeckon mogenu BHyTpeH-
Hee NpeacTaBfieHne 06bEKTOB (KPOME UCTOYHMKA, NoTpebutens, nepemoblvku, LITM n perynstopos)
mMogenupyeTcsa AByMS y3riamu, YCTaHOBMEHHbIMU Ha nogatowemM u obpaTHom Tpybornposoaax.

HacocHasi cTaHuMst — CUMBOSTbHbBIN OOBLEKT TEMMOBOW CETU, XapakTepuayroLwwminca 3agaHHbIM
HaNnopoM MIM HaNOPHO-PaCXOAHOM XapakTePUCTUKON YCTaHOBNEHHOIO Hacoca.

Tennosas ceTb MOXeT ObITb N300paxkeHa cxeMaTU4HO, MPU 3TOM HEBaXHO, ByayT Nu koopau-
HaTbl y3noB (06LEKTOB TENOBOW CETU) M YIIbl NOBOPOTOB (TOYKM Nepernioma y4acTKoB) BBEAEHbI MO
KoopAvHaTam C reoges3nyeckon TOYHOCTbIO UM 06pucoBaHbl NO NoasIoXkKe. BakHo, 4TOObI HYyXXHble
06beKTbl TenmnoBow ceTu (y3nbl) OblNn coeguHeHbl ydactkamu (ayramm). CxemaTnyHoe nsobpaxe-
HWe MOAEenu TENNOBOW CeTU NO3BONSAET ObICTPO NPOBECTU TENNOrNApPaBIMYECKME pacHeTbl, HO He
OAéT BO3MOXHOCTU ONpeaenvTb MECTOHAXOXAEHNE CBOMX CETEMN.

1.4. UcxoaHble paHHble mMoAenuv TennoBou ceTu

Mpexae yeM NPUCTYNUTb K UHXEHEPHbIM pacdyeTaM, HeOBXOAMMO 3aHECTU UCXOOHbIE AaHHbIE,
A0CTaTOYHO MOSHO XapakTepusytoLme Bce OCHOBHble 00beKTbl TennoBomn cetu. B 3aBucumocTtu ot
BMAa NPOBOAMMOro pacyeTa, MoXeT noTpeboBaTbCs 3aHECTU AONONHUTENbHbIE JaHHbIE K YXXe BBe-
AeHHbIM. IcxoaHble AaHHble XpaHATCHA B COOTBETCTBYHOLLEN 6a3e AaHHbIX, KOTopas nogkniovaeTcs
K CXeme, ONMUCbIBaIOLLYIO TOMOMOrMI0 CEeTH.

lMepeveHb NCXoOHbIX JaHHbIX, OMUCLIBAKOLWMNX UCTOYHUK CETU:

e reogesnyeckas oTMeTKa, M;

e TEMMepaTypa B nogatoem Tpybonposoge, °C;

e 3HaYeHne TemnepaTypbl CETEBOM BOAbl B nojatwouiem TpybonpoBoge, Ha koTopoe Obino
BbINOSIHEHO NPOEKTUPOBAHNE CUCTEMbI LLIEHTPanM3oBaHHOro TennocHabxeHus, °C;

e TEMMEpaTypa XONo4HOM BOAONPOBOAHOM BoAbl, °C;

e TEeMnepatypa Hapy>xHoro Bo3agyxa, °C;

e pacrnonaraemMbli Hanop Ha BbIXOAE U3 UCTOYHMKA, M;

e Hanop B obpaTHOM TpyOoNpoBOAE Ha UCTOYHUKE, M;

e TEKyLLasi TemnepaTypa HapyXHoro Bo3ayxa, °C;
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e Apyrue gaHHble, HeobxoauMbIe ANA HEKOTOPbIX TUMOB PAcYETOB.

lMepeveHb NCXOOHbIX OAHHbIX, OMUCLIBAKOLWMUX NOTPEOUTENSA TENNOBON SHEPIUN:

e BbICOTA 34aHus noTpeburtens, m;

e CXeMa nogknveHms notpebutensa — BbIbnpaeTca cxema nNpucoegMHeHns y3na BBoaa;

e 3HaYeHWe TemnepaTypbl CETEBOW BOAbl, HA KOTOPOe ObIfo BbINOSIHEHO MPOEKTUpOBaHWE
cuctem otonneHus (CO) n seHTundauumn (CB);

e pacyeTHas Harpyska Ha oTonneHue kan/y;

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

e pacyeTHasa TemnepaTypa Boabl Ha Bbixoge us CO, °C;

e pacyeTHasa TemnepaTypa BHyTpeHHero Bo3gyxa anga CO, °C;

e HanNnuMe perynaTopa Ha OTOMNeHue;

e ANA 3aBUCUMbIX CXEM, C HENOCPEACTBEHHbLIM, 3NI€BATOPHbLIM MM HACOCHBIM CMELLEHNEM
Heo6xoAnMO AOMOMHUTENBHO 3aHECTUN pacyeTHbIM pacnonaraemelin Hanop B CO, m;

e AN HE3aBUCUMbIX CXeM, MOAKIYEHHbIX Yyepe3 TennoobMmeHHbIn annapat Heobxoaumo
OOMNOSTHMUTENBbHO YyKasaTb KOMMYECTBO cekuui TennoobmeHHoro annapata (TO) Ha CO, notepu
Hanopa B cekumsax TO Ha CO, m, n ap.;

o (haKTNUYECKM YCTaHOBMNEHHOEe obopynoBaHue: KO3IMPUUMEHT MPOMYCKHOW CnocoBHOCTH
perynatopa CO, HOMep yCTaHOBIEHHOrO afieBaTopa, AnameTp YCTaHOBIIEHHOroO conna aneesaTopa,
MM, KOSTIMYECTBO U XapaKTEPUCTUKM YCTAHOBIEHHbIX LWanbbl HA CUCTEMY OTOMMEHUS;

e pacyeTHas Harpyska Ha BeHTunsaumto kan/y;

e pacyeTHasa TemnepaTypa HapyXHoro Bosayxa ans CB, °C;

e pacyeTHasa TemnepaTypa BHyTpeHHero Bo3ayxa ansa CB, °C;

e YCTaHOBMEHHbIE Wanbbl Ha CUCTEMY BEHTUIMALUN — KONMYECTBO U pa3mepbl;

e pacyeTHas cpeaHsis Harpy3ska Ha BC Mkan/y;

e Temnepartypa Boabl Ha BC,°C;

e HanNnume perynatopa Temneparypbl;

e JONA UMpKynaumm ot pacxoga Ha NBC, %;

e nna cuctem MNBC ¢ 3akpbiTbiM BOAOPaA3bopom ykasbiBatoTca konmdecTtBo cekumni TO MBC |
CTyneHu, konmyecTso napannenbHbix rpynn TO MBC | cTyneHb 1 T.4.

lMepeyeHb MWCXOAOHbIX [OaHHbIX, ONUCbIBaKOWMX 0BO0BLWEeHHOro noTpebutena TennoBow
SHepruu:

e reofesnyeckas oTMeTKa, M;

e criocob 3agjaHusl Harpysku - ykasbiBaeTcsl cnoco® 3agaHus Harpysku Ha 0606LueHHOM
noTpebuTene: pacxogom Unu CONPOTUBIIEHUEM;

e Tpebyemblint HaMop, Mm;

e nonsa Bogopasbopa 13 nogatowero Tpybonposoaa - 3agaetca gons otéopa sogbl (o1 0 go
1) n3 nogatowero Tpybonposoga npu OTKPbITOM BOAopa3bope cucTeMbl ropsavero BOAOCHabXeHus;

e NPV 3aJaHnsi Harpy3Kkn pacxodoM yKasbliBaeTcsi CyMMapHbIn pacxog Bogbl Ha CO, CB n 3akp
cuctembl 'BC, T/y;
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e pacxof BOAbl Ha OTKPLITLIN BOAOpa3bop MNu BenuuMHa pacxofa, YYMTbIBAKOLErO YTEYKM
TennoHocuTensa B nogatowiem Tpybonposoae, T/4.

MepeyeHb NCXOOHBLIX AAaHHbIX, OMUCBLIBAKOLLMX Y4aCTOK TEMNOBOWN CETU:

e ANVHA y4acTka, M;

e BHYTPEHHUI AnameTp nogatoLlero n obpaTHoro Tpy6onpoBoAOB, M;

e LLIEpOXOBATOCTb NoaroLLero n obpaTHoOro TpyoonpoBoLOB, M;

e K03(pPMUMEHT MECTHOrO CONPOTUBNEHMS NOAAOLWEro N odpaTHOro TpyobonpoBOAOE;

e MECTHble COMpPOTUBIEHMSA NojatoLero n obpatHoro Tpyb6onpoBoaoB.;

e JaHHble A11A pacyeTa TENMOBbLIX NOTEPb YEPE3 U3ONSALMIO.

[onoNHUTENBLHO K paCCMOTPEHHBLIM 3fIEMEHTAM CUCTEMbI TEMNOCHABXEHWS!, HEOOXOAMMbI UC-
XOfHble AaHHbIEe N0 APYrMM 06BbEKTAM TEMMOBOW CETU, TAKUM KaK HACOCHbIE CTaHLUUN, LEHTParbHble
TennoBble NyHKTbI, PErYNSATOPbLI 4ABNEHUS U pacxoaa.

Mpn NpoBeAEHUN COOTBETCTBYIOLLMX pac4eTOB TEMSOBOW CETU C YY4ETOM TEMSOBbLIX MNOTEPb
yepes Tennonsonaumio TpybonpoBoaoB, pacCcUnTbiBAEMbIX MO HOPMaM UM No hakTu4yeckomy co-
CTOSIHVIO M30MAuUn, Takke HeobxoauMbl LOMNOMHUTENbHbIE AAaHHbLIE MO y4YacTkam TEMMOBOW CETU
(TMN npoknagk1, cpeaHeroaoBble TEMNepaTypbl CETEBOWM BOAbI, BO3AyXa M FpyHTa, TUM TENounso-
NSAUMOHHOrO MaTtepuana u gp.).

1.5. MHXeHepHble pacyeTbl CUCTEMbI TeNNOCHabXeHunA

OnekTpoHHas Mofgernb cuUcTeMbl TennocHabxeHnus, paspabotaHHas B cpege MC Zulu,
obecneynBaeT npoBeaeHNe HeEOOXOOUMbIX MHXXEHEPHbIX PacveToB, CBA3AHHbIX C JKCMyaTauuemn
CYLLECTBYHOLLNX N NPOEKTUPOBAHNEM HOBbIX TEMMOBLIX CETEN:

e pacyeT TYMMKOBbIX W KOMbLUEBbLIX TEMMOBLIX CETEW, B TOM 4YMCME C MOBbLICUTENbHLIMU
HACOCHbIMW CTaHUMAMU U LPOCCENUPYIOLWLMMK YCTpOMCTBaMK, paboTalowme OT OA4HOro Wnu
HECKOJSbKNX NCTOYHMKOB;

e pacyeT CUCTEM TENTOCHABXEHNA MOXET NPON3BOAUTHCA C Y4ETOM yTeYeK U3 TENSIOBON CETU
M cucTeM TennonoTpebneHns, a Takke TENNOBbLIX NOTEPb B TpybonpoBoaax TennoBow ceTu. Pacuet
TennoBbIX NOTepb BeAeTcst MO0 NO HOpMaTUBHBLIM NOTEPSAM, NMMBO No hakTUYEeCKoMy COCTOSIHUIO
N30N5UnK;

e HANAJOYHbIN TMAPABMMYECKMIA pacyeT, LUenbl KOTOPOro SBMSIETCA KayeCTBEHHOEe
obecne4veHne Bcex noTpebuTtenen, NOAKMYEHHbIX K TEMOBON CETU HEOOXOANUMbBIM KONMYECTBOM
TENSOBOM SHEPrMM U CEeTEeBOW BOAbl, NpW ONTUMANbLHOM pexume paboTbl CUCTEMDI
LeHTpanM3oBaHHOIrO TennocHabxeHnss B uUenoMm. B pesynbrtate Hanago4yHoro pacyeta
onpegensitoTcs Homepa 3neBaTopoB, ANAMETPbI COMeNn 1 APOCCENUPYIOLLMX YCTPOMCTB, a Takke
MecTa WX YCTaHOBKW. PacyeT npoBOAUTCA C YYETOM pasfiMyHbIX CXEM NPUCoeaUHEHUS
noTpebuTenen Kk TENNOBOM CETU U CTENEHN aBTOMAaTU3aLUN NOAKIHOYEHHbLIX TEMMOBLIX Harpy3oK.
Mpn 3TOM Ha nNOTPeEOUTENSAX MOryT YCTaHaBNMBATLCSA PErynsaTopbl pacxoda, Harpyskm u
TemnepaTypbl. Ha TennoBoin cetn MoryT ObiTb yCTAHOBMEHbLI HACOCHbIE CTaHLMWU, PErynstopbl

AaBlieHnd, peryndaTtopbl pacxoga, KyCtoBble lwanbbl n nepemMblyKu;
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e MOBEPOYHbIA TMAPABMMYECKNA pacyeT TennoBOW CeTu Ans onpefeneHnsa akTnieckmx
pacxofoB TEMNSIOHOCUTENS Ha ydYacTKax TENsioBOW CeTu U y noTpebutenen, a Takke KonuyecTse
TENsI0BOW 3HEpPruM nory4aemon notpeburtenem npu 3agaHHOW TemnepaType BOAbl B NOAAMOLLEM
TpybonpoBOAe M pacnonaraeMom Hamnope Ha UCTOYHWKe. B pesynbTaTte pacyeta onpeaenstoTcs
pacxofbl U NOTepu Hanopa B TpybonpoBoaax, Hanopbl B y3nax ceTn, B TOM YMCe pacnonaraemble
Hanopbl y noTpebutenen, Temnepatypa TENIOHOCUMTENA B y3nax cetu (Npyu y4veTe TennoBbiX
noTepb), TeMnepaTypbl BHYTPEHHETO BO3AyXa y noTpebutenen, pacxogbl n TemnepaTtypbl BoAbl Ha
BXOZE U BbIXOAE B KaXAYH CUCTEMY TennonoTpebneHus;

e pacyeT M NOCTPOEHME MbE3OMETPUYECKOro rpadouka, KOTOPbIA HArnsgHO MNMCTpUpyeT
pe3ynbTaTbl rmapaBnuyeckoro pacuyeta. lMpu 3TOM Ha 3KpaH BbIBOAWTCHA JMHWUS OaBMEHUS B
nogatwliem Tpybonposoae, NuHMA faBneHua B obpaTHOM Tpybonposoge, NUHMA NOBEPXHOCTU
3eMnu, NMHMA NOTepb Hanopa Ha wanbe, BbICOTa 30aHUS, NIMHUS BCKUNAHWSA, JIMHUS CTaTUYECKOro
Hanopa. KonnyecTtso BbIBOAMMON Nog, rpadoukomM MHopmaLmm HacTpanBaeTcs nonb3oBaTenem;

PacuéT TennoBbIx ceTen MOXHO NPOBOANTL C YYETOM:

e yTeYeK U3 TENSOBOW CETU N CUCTEM TennonoTpebneHus;

e TEMMOBbLIX NOTEPb B TPYyOONpOBOAAX TENIOBOM CETH;

e (hakTu4eckm yctaHoBneHHoro obopynoBaHms Ha aboOHEHTCKMX BBOAAX M TEMSIOBbIX CETAX.

CosgaHHasa maTemaTmyeckas UMUTaUMOHHAs MoAeSlb CUCTEMbI TENNOCHABXEeHNS, crnyxXallas
ONS peleHns NoBEpPOYHOM 3adayun, NO3BOMSET aHanuM3npoBaTb MAPABMYECKAA U TENoBON
pexvMm paboTbl, @ Takke NPOrHo3MpoBaTb WM3MEHeHMEe TemnepaTypbl BHYTPEHHEro BoO3gyxa Y
noTpebutenen. PacyeTbl MOryT NpOBOAUTLCS NPU PasfUYHbIX MCXOAHbIX AaHHbIX, B TOM 4ucne
aBapUMHbIX CUTyauusX, HaNpUMep, OTKIMOYEHUN OTAENbHbBIX YY4aCTKOB TEMMOBOW CETU, nepeaayn

BOAbI U TENMOBOW 3HEPrMn OT OJHOr0 UCTOYHUKA K APYromy Mo O4HOMY U3 TpyGonpoBodOB U T.A4.

1.6. N'pachuuyeckoe npeacraBneHne 06 bLEKTOB CUCTEMbI
TensiocHabXXeHus ¢ NPUBA3KOM K Tonorpacdnyeckon ocHoBe

B cootBeTCcTBUM C TpEBOBaHMAMN METOANYECKUX PEKOMEHAALMI NO pa3paboTke cxemM Tensno-
cHabxeHus (yTBepxxaeHbl B cooTBeTCcTBUM C [NocTtaHoBneHmeM [Npasutensctea PO Ne154. [3]) B
YyacTu pa3paboTkn ANEKTPOHHOW MOAENM CUCTEMbI TENNTOCHAGXEHNA ropoaoB C HaceneHvem bonee
100 Thica4 yenosek (pasgen IV, n. 69), BbinonHeHa paspaboTka Mogeny BTOPOro YpOoBHS.

OneKkTpoHHas Moerib BTOPOro YPOBHSA BKITOYAET ONMCaHMe MarucTparbHbIX U pacnpegenu-
TenbHbIX (KBapTanbHbIX) TEMMOBLIX CETEN 4O KOHEYHbLIX NOTpebuTenemn n xapakrepmuctukn notpedun-
Tenen. Ha gaHHoM atane onucaHa Tonosnornyeckasi CBA3HOCTb OOBHEKTOB CUCTEMbI TennocHabxe-
HUSA (MCTOYHWKM TENNOBOW SHEPrUN, TEMNSOBbLIE Kamepbl, y4acTku Tennosblx ceten, LTI, notpebu-
Tenu). OnucaHue TOMOMOrM4YecKonW CBA3HOCTU npeacTaBnseT cobow onucaHue rmapaBnnyeckon
CTPYKTYpPbI Y3M0OB CUCTEMbI TennocHabxeHus. B pe3ynbtaTte BbiNonHeHUs paboTbl co3gaHa ruapas-
nnyeckas Mofenb CUCTEMbl TENMOCHABXeHWS, oTpaxatoLas CyLecTByoLee NonoXeHne CUCTEMbI
TennocHabxeHus ropoga

Mpumep NpeacTaBneHnsa cnoés rugporpadmm, pacTMTenbHOCTU, 34aHUIN, KBapTanos, 4OPOr,

ynuy n tennosown cetn MO «Mopoa KanuHuHrpag» npueegeHsl Ha puc. 1.6.1.
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Paspen 2. lNacnopTtnsaumsa o6 bLEeKTOB CUCTEMbI TeNJIOCHa0XeHus

2.1. UcTOYHUKM TennoBOW 3Heprum

SHeKTpOHHaFI MoAenb BKIMOYaeT onncaHne 1N Xapaktepuctukm MCTOHHUKOB Tennosoun JHep-

rmn. I'Iepequb WMCTOYHWNKOB TENOBOW SHepruun, BKINO4YEHHbIX B 3JIEKTPOHHYIO MOAeEnNb, nNpeacrtaBnieH

B Tabnuue 2.1.1.

Ta6nuua 2.1.1. NepevyeHb UICTOYHUKOB TEMJIOBOM 3HEPrun, BKITIOYEHHbIX B 3JIEKTPOHHYIO MOoAeNb

Ne |HaumeHoBaHue TennocHabxato- H 6 TemnepaTypHbIN
nin Ll.l,el7l opraHmsauum aunMeHoBaHMe UCTOYHUKA TenJToOCHAO0XeHUnsA rpaq:wu(, °C
1 AO "NHTep PAO - ?neKTpore- ToU-2 130/70
Hepauusi
2 AO "KanuHuHrpagackas r?lHepm- T3 110/70
pytoLLas KOMNaHms
3 AO "KanuHuHrpagackas r?lHepm- PTC IOxHas 110/70
pytoLLas KOMNaHms

4 | OO0 "TIK "bantnTuyenpom” KotenbHas OO0 "TTK "Bantntuyenpom” 110/70
5 | MIN "KanvHuHrpagrennoceTtb" PTC CeepHas 110/70
6 | MIN "KannHuHrpagrennoceTs" PTC BocTto4Has 110/70
7 | MIN "KanuHuHrpagrennoceTtb" PTC Bantuiickas 110/70
8 | MIN "KanuHuHrpagrennoceTtb" PTC lNopbkoro 110/70
9 | MIN "KanuHuHrpagrennoceTtb" PTC lNMpnbpexHas 110/70
10 | MIN "KanuHuHrpagrennoceTb" PTC Ykanosck 110/70
11 | MIN "KanuHuHrpagrennoceTtb" PTC Llenpycc 110/70
12 | MIN "KanvHuHrpagrennoceTb" PTC KpacHas 110/70
13 | MIN "KanuHuHrpagrennoceTs"” KoTtenbHas yn. Kuesckas, 141a 95/70
14 | MIN "KanuHuHrpagrennoceTs"” KotenbHas yn. Anekcangpa Hesckoro, 90 95/70
15 | MIN "KannHunHrpagrennoceTs" | KotensHaa yn. MNognonkoBHuka EmenbsaHoBa, 300a 95/70
16 | MIN "KanuHuHrpagrennoceTs"” KoTtenbHas yn. Kaptawesa, 10 95/70
17 | MIN "KannHuHrpagrennoceTs"” KoTtenbHas yn. JleTHas, 50a 95/70
18 | MIN "KanvHuHrpagrennoceTb" KotenbHas yn. NaBnuka Mopo3soBa, 56 95/70
19 | MIN "KanuHuHrpagrennoceTs"” KoTtenbHas yn. baccenHas, 35a 95/70
20 | MIN "KanuvHuHrpagTtennocets" | KotenebHas yn. NognonkoBHuka EmenbsaHoBa, 47 95/70
21 | MIN "KanvHnHrpagrennoceTs"” KotenbHas yn. lNaenuka Mopososa, 1154 95/70
22 | MIN "KanvHnHrpagrennoceTs"” KoTtenbHas yn. Anekcangpa Hesckoro, 188 95/70
23 | MIN "KanvHnHrpagrennoceTs"” KoTtenbHas yn. Ykanosa, 29 95/70
24 | MIN "KanvHnHrpagrennoceTs"” KotenbHas yn. YyBawickas, 4 95/70
25 | MIN "KanuHuHrpagrennocetb" KotenbHas Annes Cmenbix, 152a 95/70
26 | MI' "KanuHuHrpagrennocetb" KotenbHas yn. MBaHa 3emHyxoBa, 6 95/70
27 | MIN "KanunuHrpagrennocets" | KotenbHas noc. Manoe Bopucoso, 19a (HOBC-2) 95/70
28 | MIN "KanvHnHrpagrennoceTs"” KoTtenbHas yn. Monogown NBapguu, 4 95/70
29 | MIN "KanuvHuHrpagtennocets" | KotenbHas yn. NognonkoBHuka EmenbsHoBa, 92 95/70
30 | MIT "KanuHuHrpagrennoceTtb" KoTenbHas yn. TpaHcnopTHas, 25 95/70
31 | MIT "KanuHuHrpagrennoceTtb" KoTtenbHas yn. KpacHocenbckas, 14 95/70
32 | MIT "KanuHuHrpagrennoceTtb" KoTtenbHas yn. ConHe4Horopckas, 59 95/70
33 | MIT "KanuHuHrpagrennoceTtb" KoTtenbHas noc. lNperonbckuin, 25a 95/70
34 | MIT "KanuHuHrpagrennoceTtb" KoTtenbHas yn. [1aepxunHckoro, 1628 95/70
35 | MIN "KanuHuHrpagrennoceTs" KoTtenbHas yn. Anekcangpa CyBsopoBa, 1376 95/70
36 | MIN "KanuHunHrpagrennocets” | KotenbHas yn. MNognonkoBHuka EmenbsaHoBa, 1566 95/70
37 | MIT "KanuHuHrpagrennoceTtb" KoTtenbHas yn. YyBawickas, 1a 95/70
38 | MIT "KanuHuHrpagrennoceTtb" KotenbHas yn. lNopbkoro, 178 95/70
39 | MIN "KanuHnHrpagrennoceTs" KoTtenbHas yn. KOpus Marapuna, 41-45 95/70
40 | MIN "KanvHuHrpagrennoceTb" KotenbHas yn. QHrensca, 51a 95/70
41 | MIN "KannHuHrpagrennoceTs"” KoTtenbHas yn. KonxosHas, 8a 95/70
42 | MIN "KannHuHrpagrennoceTs"” KoTtenbHas yn. baxeHosa, 21 95/70
43 | MIN "KannHuHrpagrennoceTs"” KotenbHas yn. Mapwana HosukoBa, 4—6 95/70
44 | MIN "KannHuHrpagrennoceTs"” KotenbHas yn. [aepxuHckoro, 147 95/70
45 | MIN "KannHuHrpagrennoceTs"” KoTtenbHas yn. MNaenuka MoposoBa, 146-156 95/70
46 | MIN "KannHuHrpagrennoceTs"” KoTenbHas yn. JleconapkoBas, 38 95/70
47 | MIN "KanuHuHrpagrennoceTb" KoTtenbHas npocnekt Mobeapl, 199 95/70
48 | MIN "KannHuHrpagrennoceTs"” KotenbHas yn. Knasbl HasapoBon, 57a 95/70

18



Ne |HaumeHoBaHMe TennocHabxato- H TemnepaTypHbIN
- auMeHoBaHMe UCTOYHMKA TennocHabxeHus °
n/n e opraHM3auum rpaduk, °C
49 AO "Monoko" KotenbHas AO "Mornoko" 95/50
50 | MIN "KanuHuHrpagrennoceTs" KotenbHas np. CoBetckui, 103a 95/70
51 000 "KomgopT cepsuc" KotenbHas yn. KpacHocensckas, 80b 85/70
52 000 «KomgopT cepsuc» KoTtenebHas npocnekt Mupa, 136 95/70
53 000 "3Heprug" KoTtenbHas yn. Aptunnepuiickas, 71 95/70
54 000 "3Heprug" KoTtenbHas yn. Aptunnepuiickas, 73 95/70
55 000 "3Heprug" KoTtenbHas yn. Aptunnepuickas, 75 95/70
56 000 "3Heprug" KoTtenbHas yn. Aptunnepuiickas, 77 95/70
57 000 "3OHeprug" KoTtenbHas yn. Aptunnepuickas, 79 95/70
58 000 "3OHeprug" KoTtenbHas yn. Aptunnepuiickas, 81 95/70
59 000 "OHeprug" KoTenbHas yn. Aptunnepuiickas, 83 95/70
60 OAOQ "PX[O" KotenbHas OAQ "PXO" 95/70
61 AO "Ksapn" KotenbHas AO "Keapy" 95/70
62 ®IBY «LPKKY» MuHoBOopoH:! KoTenbHas B/r 53 95/70
Poccum
63 PIreY «LPKKY» MuUHOBOPOHI KoTenbuas B/r 2 95/70
Poccum
64 OTBY «LPKKY» MuHOGOpOH® KoTenbHas B/r 63 95/70
Poccum
65 OTBY «LPKKY» MuHOGOpOH® KoTtenbHas B/r 11 95/70
Poccum

2.2. NoTtpebutenn TennoBON 3HEepPrum

3HeKTpOHHaﬂ MoAesb BKIMHOYaeT ONnnMcaHne n XapaktepuCTuKM KOHEeYHbIX n0Tpe6|/|Tenel7| Ten-

NOBOW 3HEPIUN.
MepeveHb noTpebutenen TeNnOBOM SHEPTUN, BKIOYEHHbIX B 3NIEKTPOHHYHO MOAENb, NpuBe-

aeH B MpunoxeHun 2.

OnucaHne OCHOBHbLIX TUMOB I'Ipl/lCOGD,I/IHGHI/IVI TeI'IJ'IOI'IOTDGGJ'IHI'OUJ,VIX YCTaHOBOK I'IOTp66VITeJ'IeI7I

K TeNNoBbIM CETSIM NpuBedeHo Ha puc. 2.2.1 — 2.2.8. Homepa cxem, nx Ha3BaHWE N KONNYECTBO
NOAKMoYeHHbIX NoTpebutenen npuseaeHsl B Tabn. 2.2.1.
Ta6bnuua 2.2.1. Homepa cxem, ux Ha3BaHue M KONIMYECTBO NOAKIIOYEHHbIX NoTpebuTenen

Ne Ne cxembl KonuuyecTtBo
ﬂ/;l noaknovyeHnsa HanmeHoBaHue cxeMbl noaknyYeHUs noTpedbutens noAKNHYeHHbIX
nortpeburtens noTtpeburtenen
MoTpebutens c oTKpbITEIM Bogopasbopom Ha MBC 1 HezaBuCHMbIM
1 1 133
npucoeanHennem CO n CB
2 > MoTpebutens ¢ OTKPbLITLIM Bogopasbopom Ha MBC 1 anesaTopHbIM 731
npucoeanHeHnem CO
3 3 MoTpebutens c oTKpbITHIM Bogopasbopom Ha MBC 1 HezaBuCHMbIM 64
npucoeanHeHnem CO
4 4 MoTpebutens c oTkpbITLIM Bogopasbopom Ha MBC n HenocpeacTBeH- 1151
HbIM npucoeauHeHnem CO
5 5 MoTpebutens ¢ OTKPbITLIM Bogopasbopom Ha MBC 1 HacocHbIM npuco- 113
efmHeHneM CO (Hacoc Ha nepemblyke)
6 6 MoTpebutens ¢ oTkPbITLIM Bogopasbopom Ha MBC 1 aneeaTopHbIM 18
npucoeanHeHnem CO
7 7 MoTpebutens ¢ AByXCTyneH4YaTbiM NocnegoBaTesibHbIM NMOAKoYe- 27
Huem nogorpesatenen 'BC v anesaTopHbIM npucoegmHeHnem CO
8 8 MoTpebutens ¢ AByXCTyneH4YaTbiM NOcnefoBaTeflbHbIM NOAKoYe- 35
Huem nogorpesatenen NBC n HesasBncumMbiM npucoegmHeHnem CO
9 9 MoTpebutens ¢ AByXCTyneH4YaTbiM NOcnegoBaTeflbHbIM NOAKIoYe- 4
Huem nogorpesatenen NBC n HacocHbIM npucoeamHeHnem CO n CB
MoTpebutens ¢ AByXCTyNeH4YaTbiM NOCNeAoBaTeNlbHbIM NMOAKIIOYe-
10 10 y 18
Huem nogorpesatenen NBC n HacocHbIM npucoeamHeHnem CO n CB
MoTpebutens ¢ AByXCTyNeH4YaTbiM NOCNefoBaTeflbHbIM NMOAKIIOYe-
11 11 Huem nogorpesatenen NBC n HacocHbIM NpucoeamHeHnem CO (Hacoc 9
Ha nepemblyke)
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Ne Ne cxembl KonuuyecTtBo
I1/I_'I noaKnovYeHusd HanmeHoBaHuMe cxeMbl NOAKMIOYEHUA NoTpeduTens NOAKMIOYeHHbIX
notpeburtens nortpeburtenen
12 12 MoTpebutens ¢ AByXCTyneH4YaTbiM NOcnefoBaTeslbHbIM NMOAKoYe- o5
Huem nogorpesatenen 'BC n anesaTopHbIM npucoegmHeHnem CO
13 13 MoTpebutens ¢ AByXCTyNeH4YaTbiM CMeLLaHHbIM NOAKNoYeHeM NoAo- 47
rpesatenen 'BC n anesaTopHbIM NpucoegmnHeHnem CO
14 14 MoTpebutens ¢ AByXCTyNeH4YaTbiM CMeLLaHHbIM NOAKMoYeHeM Noao- 103
rpesatenen NBC n HesaBncumbiM npucoegmnHeHnem CO
MoTpebutens ¢ AByXCTyNeHYaTbiM CMELUaHHbIM NMOAKMIOYEHEM Mo-
15 15 porpeBatener 'BC n HacocHbIM npucoeanHennem CO n CB (Hacoc 6
Ha nepemblyKe)
16 16 MoTpebutens ¢ AByXCTyNneHYaTbiM CMeLLaHHbIM NOAKII0YEHNEM MO- 171
porpesatene BC n HesaBucumbiM npucoeanHeHem CO n CB
17 17 Motpebutens ¢ ABYXCTYNEHYATBLIM CMeLUaHHbBIM NOAKIIoHeHMeMm ro- 27
porpeBatener 'BC n HacocHbIM npucoeanHennem CO
18 18 Motpebutens ¢ ABYXCTYNEHYATLIM CMeLUaHHbIM NOAKIIoHEHMEM ro- 166
porpesaTtener IBC n anesaTtopHblM npucoegmHeHnem CO
19 19 MoTpebutens ¢ napannensHLIM NOAKMIOYEHNEM nogorpesaTenem 429
'BC 1 aneBaTopHbIM NpucoeamHeHnem CO
MoTpebutens ¢ napannenbHLIM NOAKMIOYEHNEM nogorpesaTenen
20 20 328
'BC u HezaBncumMbIM NnpucoegnHennem CO
MoTpebutens ¢ napannenbHbLIM NOAKMIOYEHNEM nogorpesaTenen
21 21 30
"BC u HacocHbIM npucoeamHeHneMm CO u CB (Hacoc Ha nepeMblyke)
MoTpebutens ¢ napannensHLIM NOAKMIOYEHNEM nogorpesaTenem
22 22 72
'BC u HezaBucumbiM npucoegnHeHnem CO n CB
23 23 MoTpebutens ¢ napannenbHbIM NogkntoveHnem nogorpesatens MBC 23
M HAacoCHbIM npucoegmnHeHnem CO (Hacoc Ha NepeMblvke)
o4 o4 MoTpebutens ¢ napanneneHbIM NoaknoveHnemM nogorpesatens BC 6
1 3neBaTopHbIM NpucoegmHeHnem CO
25 25 MoTpebutent C BEHTUNSALMOHHOW Harpyskomn 6
MoTpebutens ¢ OTKPbLITLIM BO4OPA360OPOM U LIMPKYNSLUOHHOW Nn-
26 26 » 759
Huen
27 27 Motpebutens ¢ nogorpesatenamu NBC 10
o8 o8 MoTpebutens ¢ napanneneHbIM NoaknoveHnemM nogorpesatens BC 29
1 HenocpeacTBeHHbIM npucoegmHeHem CO
29 30 MoTpebutens c nocnegoBaTenbHbIM NOAKNIONEHWEM Nofgorpesarens 6
"BC 1 HacocHbIM npucoegnHenHnem CO (Hacoc Ha nepeMblyke)
30 32 MoTpebutens ¢ AByXCTyNneHYaTbiM CMeLLaHHbIM NOAKII0YEHNEM MO- 16
porpesatenev BC n HenocpeAcTBeHHbIM nNpucoeanHernem CO
MoTpebutens ¢ AByXCTyneH4YaTbiM NocneaoBaTenbHbIM
31 33 nogkntoyeHnem nogorpesarernen MBC n HenocpeaCTBEHHLIM NPUCO- 6
eguHeHnem CO

Ona notpebutenen co cxemamu noaknoyeHnss Ne 1-5 oTcyTcTByeT noAakntoYeHHas
Harpy3ka Ha 'BC, ecTb Harpyska TOMbKO Ha OTOMMEeHne 1 BeHTUNaumto. MotpedbuTtenu ¢ oTKpbITbIM
Bogopasbopom Ha NBC oTcyTcTBYHOT.
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Puc. 2.2.1. Cxema Ne1. MoTpebutensb ¢ oTKpbITbIM Bogopasdopom Ha NBC

M He3aBUCUMbIM npucoeamHeHnem CO n CB

20



rec
B a)

s

Al
wee @
l -

T

T2

tump

F 3

Puc. 2.2.2. Cxema Ne2. MoTpebutenb ¢ OTKPbITbIM BOJOPa3bopom
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Puc. 2.2.3. Cxema Ne3. MoTpebutenb ¢ OTKpbITbIM BOJOPa3bopom
Ha 'BC u He3aBUCUMbIM npucoeguHeHnem CO
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Puc. 2.2.4. Cxema Ne4. MoTpebutenb ¢ OTKPbITbIM BOJOPa3bopom
Ha 'BC n HenocpeacTBeHHbIM NnpucoeanHeHnem CO
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M HacocCHbIM nNpucoeanHeHnem CO (Hacoc Ha nepeMbivke)
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Puc. 2.2.6. Cxema N26. MoTpebutenb ¢ OTKPbITLIM BOAOpPa3Gopom
Ha 'BC n aneBaTopHbIM npucoeanHeHnem CO
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Puc. 2.2.7. Cxema Ne7. MoTpebuTtenb ¢ AByXCTyneH4YaTbIM NocnegoBaTesibHbIM
nogkntoyeHnem nogorpeBartenen N'BC v aneBaTopHbIM npucoeanHeHnem CO
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Puc. 2.2.8. Cxema Ne8. MoTpebutensb ¢ AByxCTyneHYaTbIM NocnefoBaTenbHbIM
nogkntoyeHnem nogorpeBatenen N'BC n He3aBucuMbIM npucoeguHeHmem CO
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Puc. 2.2.9. Cxema N29. MNoTpebuTtenb ¢ AByXCTyneH4YaTbIM NocnegoBaTesibHbIM
noakntovyeHnem nogorpesartenen N'BC un HacocHbIM npucoeguHeHnem CO n CB
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Puc. 2.2.10. Cxema Ne11. MNoTpebutenb ¢ AByXCTyneH4YaTbIM nocriefoBaTefibHbIM

noaknoyeHnem nogorpeBatenen N'BC un HacocHbIM npucoeauHeHnem CO (Hacoc Ha nepemMblyke)
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Puc. 2.2.11. Cxema Ne12. NoTpebutenb ¢ AByXCTyneH4YaTbIM NocriefoBaTeNbHbIM
nogknoyeHunem nogorpeatenen N'BC u aneBaTopHbIM npucoeanHeHnem CO
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Puc. 2.2.12. Cxema Ne13. NoTpe6utenb ¢ ABYXCTYNeH4YaTbIM CMeLIaHHbIM
nogknoyeHunem nogorpeatenen N'BC u aneBaTopHbIM npucoegnHeHmem CO
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Puc. 2.2.13. Cxema Ne14. NMoTpebutensb ¢ AByXCTyNeHYaTbIM CMeLUaHHbIM
nogkntoyeHnem nogorpeBatenen N'BC n He3aBucuMbIM npucoeguHeHnem CO
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Puc. 2.2.14. Cxema Ne15. NoTpebutensb ¢ ABYXCTyNeHYaTbIM CMeLUaHHbIM NOAKITI0YEeHUeMm
noporpeBartenen NBC u HacocHbIM npucoeaHeHnem CO u CB (Hacoc Ha nepeMbivke)
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Puc. 2.2.15. Cxema Ne16. MNoTpe6utenb ¢ ABYXCTYyNeH4YaTbIM CMeLlaHHbIM
noakntoyeHnem nogorpesartenen N'BC n He3aBucumbIiM npucoeauHeHmem CO n CB
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Puc. 2.2.16. Cxema Ne17. NoTpe6utenb ¢ ABYXCTYNeHYaTbIM CMeLIaHHbIM
noaknoyeHnem nogorpeBatenen N'BC n HacocHbIM npucoeguHeHmem CO
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Puc. 2.2.17. Cxema Ne18. NoTpe6utenb ¢ ABYXCTYNeH4YaTbIM CMeLlaHHbIM
nogknoyeHuem nogorpeatenen N'BC n aneBaTopHbIM npucoegnHeHnem CO
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Puc. 2.2.18. Cxema Ne19. MoTpe6GuTtenb ¢ napansnenbHbIM NOAKNIOYEHUEM
nogorpeBatenen NBC n aneBaTtopHbIM npucoeamHeHnem CO
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Puc. 2.2.19. Cxema Ne20. NMoTpebutens ¢ napannenbHbIM NOAKOYEHUEM
noporpeBartenen 'BC u HezaBucMMbIM npucoeamHeHnem CO
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Puc. 2.2.20. Cxema Ne21. NoTpebutens ¢ napansenbHbIM NOAKITOYEHUEM
nonorpesatenen 'BC n HacocHbIM npucoeanHeHnem CO n CB (Hacoc Ha nepemblyke)
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Puc. 2.2.21. Cxema Ne22. MoTpe6uTtenb ¢ napansenbHbIM NOAKNIO4YEHUEM
nogorpeBartenen NBC n HezaBucuMbIM npucoeauHeHnem CO n CB
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Puc. 2.2.22. Cxema Ne23. NMoTpebutensb ¢ napannenbHbIM NOAKMIOYEHMEM NoaorpeBaTens
MBC n HacocHbIM npucoeguHeHnem CO (Hacoc Ha nepeMbIvKe)
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Puc. 2.2.23. Cxema Ne24. MoTpe6uTtenb ¢ napansenbHbIM NOAKNIO4YEHUEM
nopgorpeBatens N'BC n aneBatopHbIiM npucoeauHeHuem CO
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tre . a MBC

T1

T2 - @ < tump

Ll & uMps

Puc. 2.2.25. Cxema N226. MoTpebutenb ¢ OTKpbITbIM Bogopa3topom
M LMPKYNALUUOHHOMN NIUHNEN
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Puc. 2.2.26. Cxema Ne27. NoTtpebuTtensb ¢ nogorpeBatensamu NBC
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Puc. 2.2.27. Cxema Ne28. MoTpe6uTtenb ¢ napansenbHbIM NOAKNIOYEHUEM
nopgorpeBatens 'BC n HenocpeacTBeHHbIM npucoeguHeHnem CO
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Puc. 2.2.28. Cxema N230. NMoTpebuTtenb c nocnefgoBaTenbHbIM NOAKMIOYEHUEM
noporpesatens 'BC n HacocHbIM npucoeanHeHnem CO (Hacoc Ha nepemMblyke)
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Puc. 2.2.29. Cxema Ne31. MoTpebutenb ¢ nocnenoBaTefibHbIM NOAKMNIOYEHUEM
nogorpeBartensi FBC u HezaBucumbiM npucoeanHeHmnem CO n CB
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Puc. 2.2.30. Cxema Ne32. NoTpebutensb ¢ ABYXCTYNeHYaTbIM CMeLUaHHbIM NOAKII0YeHUeMm
nogorpeBarenen NBC 1 HenocpeAcTBEHHbIM NpucoeanHeHnem CO
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Puc. 2.2.31. Cxema Ne33. NoTpebutenb ¢ AByXCTyneH4YaTbIM NocriefoBaTeNbHbIM
nogkntoyeHnem nogorpeBartenen N'BC n HenocpeacTBeHHbIM NnpucoeanHeHnem CO

2.3. HacocHble ctaHuuu n LTI
SJ'IeKTpOHHaﬂ Moerb BKIMHOYaEeT ONnnMcaHmne N XxapakTtepuUCTukn HaCOCHbIX CTaHLI,VIIZ n L|,T|-|.
I'Iepet-leHb HACOCHbIX CTaHLI,VIIZ n L|,T|-|, BKITHOHEHHbIX B 3J1IEKTPOHHYKO MOAeb, NpeacTaBrieH B
mase 1.
2.4. Y4yacTKu TennoBbIX ceTen
SJ'IeKTpOHHaﬂ MOAeNb BKIMOYaeT onncaHne 1N XxapaktTepucTtukm y4acCTtkoB TEM0BbIX ceTen.

MogpobHoe onucaHue y4acTKOB TEMMOBbIX CETEW, BKIHOYEHHbIX B 3NIEKTPOHHYK MOAESb,
npegcraeneH B [Nase 1.
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Paspen 3. lNacnopTtusauus n onucaHme pacyeTHbIX eAUHUL,
TeppuTopuanbHOro aAesieHUs, BKNoYas agMUHUCTPaTUBHOE

O «Fopon KanvHuHrpag» aenutcs Ha 3 paiioHa:

1. JleHnHrpagckmm;

2. MockoBckui;

3. LleHTparnbHbIi.

Kapta 'O «["opoa KanuHuHrpag» npeacraeneHa Ha puc. 3.1.1.

KagactpoBoe aeneHue npmBeaeHo Ha puc. 3.1.2.
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Paspen 4. TmapaBnn4yecknmn pac4yeT TensioBbIX ceTen noooun

CTeneH! 3aKosibLLlOBaHHOCTU, B TOM YuUCrie rmapaBrinyeCcKUn
pacyeT Npu COBMeCTHOMU pabdboTe HECKONbKUX MCTOYHMKOB
TEeNnsIOBOMN 3HEPrMu Ha eaUHYHO TENNOBYHO CeTb

4.1. ACTOYHMK TennoBoun 3Heprum TOL -2

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxon Tenna Ha cuctemy oTonneHus

Pacxon Tenna Ha cucteMy BEHTUNSALMM

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxoa Tenna Ha umpKynaumio

Tennosble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwu Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CymmapHbIv pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoMm Tpybonposoae
CymMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cUCTemMy OTOMNMEHNS
CyMMapHbI pacxof Ha cUCTeMY BEHTUNSALMU

Pacxopg Boabl Ha napannenbHble ctynexdn TO

Pacxopa Boabl Ha yTeudku n3 nogarowiero Tpybonposoaa
Pacxog Boabl Ha yTeukn 13 obpatHoro Tpybonpoeoga
Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[asnexve B nogarowem Tpybonposoae

[aeneHune B obpaTtHOoM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHoM Tpybonposoge

105.997, Nkan/v
59.573, Nkan/u
3.708, lNkan/v
28.923, Nkan/u
2.299, kan/v
5.96626, Nkan/v
2.75955, lkan/v
1.67109, MNkan/y
0.96430, MNkan/4
0.13228, Mkan/y
2183.536, T/4
2148.666, T/4
34.870, T/™
1853.229, Ty
112.530, T/u
201.329, T
16.44789, T/v
16.44959, T/v
1.97295, 1/v
105.090, m
24.090, m
81.000, m
110.000,°C
62.372,°C

4.2. UcTtouyHuK TennoBou aHeprum TIL-1

KonuyecTtso Tenna, BblpaGaTblsaemoe Ha NCTOYHUKE 3a 4YacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctemsbl FBC

Pacxopg Tenna Ha LMpKynauuo

TennoBble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B nogatoLLiem Tpybonposoae

MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoge

111.225, MNkan/y
70.287, lkan/v
12.562, MNkan/v
19.523, MNkan/y
1.339, MNkan/y
4.73907, Nkan/v
2.42968, Nkan/v
0.16812, lNkan/v
0.10145, lkan/v
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MoTepun Tenna oT yTeyek B cuctemax TennonoTpebneHus
CymmapHbIi pacxog B nogarowem Tpybonposoae
CymmapHbIn pacxog B obpaTHoMm TpybonpoBoae
CymmapHbIi pacxog Ha NnoanuTKy

CymmapHbIi pacxof Ha CUCTEMY OTOMSEHNS
CymmapHbIi pacxof Ha CUCTEMY BEHTUNSALMM

Pacxoa Boabl Ha napannernbHble cTyneHn TO

Pacxopa Boabl Ha yTeuvku 13 nogatowero Tpybonposoaa
Pacxopn Boabl Ha yTeukun us obpartHoro Tpybonposoaa
Pacxopn Boabl Ha yTeYkn U3 cuctem TennonotpebneHuns
[asneHue B nogatoLlem Tpybonposoae

[aeneHune B obpaTtHOoM Tpybonposoae
Pacnonaraembin Hanop

TemnepaTypa B nogatowiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

0.07607, Mkan/4
2459.759, T/v
2446.941, T/v
12.818, T/
1915.755, Ty
327.883, T/v
211.447, T4
4.67385, T/
4.69443, T/
3.44982, T/4
80.100, m
25.000, m
55.100, m
110.000,°C
65.095,°C

4.3. UcTtouyHuk TennoBou aHeprum PTC KOxHasn

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctemsbl [BC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae

MoTepun Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoae
MoTepun Tenna oT yTeyek B cuctemax TennonoTpebneHus
CyMmapHbIn pacxog B nogatoLlem Tpybonposoge
CyMmapHbIn pacxoq B obpaTHoM Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHUS
CymmapHbI pacxog Ha CUCTEMY BEHTUNSALMM

Pacxopg Boabl Ha napannenbHble ctynexdn TO

Pacxop Boabl Ha yTeukn u3 nogatowero Tpyéonposoaa
Pacxopn Boabl Ha yTeukn us obpartHoro Tpybonposoaa
Pacxopg Boabl Ha yTeukn u3 cuctem TennonotpebneHuns
[asneHue B nogatowem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B o6paTtHOM TpybGonposoae

61.811, 'kan/™
39.899, Nkan/v
2.570, lkan/v
12.235, lNkan/v
0.877, lkan/v
3.29775, l'kan/™
1.82141, lkan/v
0.62379, Nkan/v
0.36693, Nkan/v
0.11991, Nkan/v
1284.536, T/
1270.345, T/v
14.192, T/4
1117.940, T/
68.344, T/u
92.099, T/v
6.10904, T/
6.27917, T4
1.80357, T/
68.400, m
26.000, m
42.400, m
110.000,°C
62.516,°C
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KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha UCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctemsbl IBC

Pacxoa Tenna Ha umMpKynaumio

Tennosble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae

MoTepun Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoge
MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHus
CyMmapHbIn pacxog B nogatollem Tpybonposoge
CyMmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CyMMapHbI pacxof Ha cUCTeMy OTOMNSEHNS
CyMMapHbI pacxoq Ha CUCTeMy BEHTUNSALMU

Pacxopg Boabl Ha napannenbHble ctynexdn TO

Pacxop Boabl Ha yTeukn u3 nogatowero Tpyéonposoaa
Pacxopn Boabl Ha yTeuku us obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeukn u3 cuctem TennonotpebneHuns
[asneHue B nogatowem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM TpybonpoBoge

4.4. UcTOuHMK TennoBou 3Heprum kotenbHaa 000 «banTnTuuenpom»

11.778, Nkan/y
7.143, Tkan/v
0.045, Mkan/4
2.537, lkan/v
0.487, Nkan/v
0.75673, lNkan/v
0.48236, Nkan/v
0.14358, Nkan/v
0.08731, lNkan/v
0.09629, Nkan/v
257.474, /v
255.959, T/v
1.515, T4
197.076, T/
1.804, T/v
58.100, /M
0.49457, T4
0.49442, Ty
0.52611, T4
83.900, m
25.000, m
58.900, m
110.000,°C
64.606,°C

4.5. UctouHuK TennoBoun aHeprum PTC CeBepHas

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxoq Tenna Ha cucteMy BEHTUNSALMM

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxoa Tenna Ha umMpKynsaumio

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwu Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepwu Tenna oT yTeyek B cuctemax TennonoTpebneHns
CyMmapHbIn pacxog B nogatoLiem Tpybonposoge
CyMmapHsbIn pacxoq B obpaTHoM Tpybonposoae
CyMMapHbIi pacxoq Ha nognuTky

CyMMapHbIii pacxof Ha CUCTEMY OTOMNEHMUS

169.299, Nkan/y
102.751, MNkan/y
11.648, MNkan/y
38.749, lkan/v
2.469, MNkan/v
7.88834, kan/v
3.95147, lkan/v
0.97469, MNkan/4
0.55968, Nkan/4
0.30806, Nkan/4
3488.541, T/v
3464.136, T/v
24.405, T/v
2897.456, T/u
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CymmapHbIi pacxog Ha CUCTEMY BEHTUNSALMM

Pacxoa Boabl Ha napannenbHble cTyneHn TO

Pacxopa Boabl Ha yTeudkun 13 nogatowero Tpybonposoaa
Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxopa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[aBneHve B nogarLiem Tpybonposoae

[aeneHve B obpaTtHom Tpybonposoae
Pacnonaraemsliit Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

318.717, T/v
262.671, T4
9.69654, T/
9.69416, T/
5.01474, T/v
59.200, m
22.000, m
37.200, m
110.000,°C
61.868,°C

4.6. UctouHuk TennoBou aHeprun PTC BocTo4yHas

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctemsbl IBC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae

MoTepwu Tenna oT yTeyek B o6paTHOM Tpybonposoae

nOTepVI Tenrmna oT yTedek B CUCtemMax TeI'IJ'IOI'IOTpe6J'IeHVIFI

CymmapHbI pacxog B nogarowem Tpybonposoae
CymmapHbIn pacxog B obpaTHoMm Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHUS
CymmapHbI pacxog Ha CUCTEMY BEHTUNSALMM

Pacxog Bogbl Ha napannenesHble ctynedm TO

Pacxopa Boabl Ha yTeudku 13 nogarowiero Tpybonposoaa
Pacxog Boabl Ha yTeukn n3 obpatHoro Tpybonposoaa
Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[aBnexve B nogarwowem Tpybonposoae

[aeneHuve B o6paTtHom Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B o6paTtHoM TpybGonposoae

79.431, Nkan/M
43.739, MNkan/u
13.946, Nkan/u
14.110, MNkan/y
1.217, Nkan/y
3.50078, Nkan/v
1.92904, lkan/v
0.52710, Mkan/y
0.31669, Nkan/4
0.14531, Mkan/y
1757.141, Ty
1744.661, Ty
12.480, T/4
1225.697, T/
359.467, T/4
166.915, T/v
5.06238, T/u
5.10552, /v
2.31235, T4
66.000, m
35.000, m
31.000, m
110.000,°C
65.223,°C

4.7. UctouHuK TennoBou aHeprumn PTC BanTtunckas

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog tenna Ha CcucTtemy otonneHunda
Pacxog tenna Ha CUcTemMy BeHTUnAunn

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

40.091, Mkan/v
27.621, kan/u
1.869, Nkan/y
7.237, lkan/v
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Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwu Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CymmapHbIv pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoMm Tpybonposoae
CymMMapHbI pacxoq Ha nognuTky

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS
CymmapHbI pacxog Ha CUCTEMY BEHTUNSALMM

Pacxog Boabl Ha napannenbsHble ctynedm TO

Pacxopa Boabl Ha yTeudku n3 nogarowiero Tpybonposoaa
Pacxog Bogbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[asnexve B nogarwowem Tpybonposoae

[aeneHune B obpaTtHom Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B o6paTtHOM TpybGonposoae

0.732, lkan/v
1.60750, MNkan/y
0.72295, Mkan/y
0.13192, Mkan/y
0.08054, Nkan/4
0.08976, Nkan/4
899.714, Ty
895.110, T4
4.604, T/v
742.980, T/4
51.320, T/u
103.913, T/
1.50019, T/u4
1.49841, T/v
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, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cMctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynsauuo

TennoBble NoTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLLiem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoge
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CymmapHbI pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoMm TpybonpoBoae
CymMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cUcTemy OTOMNMEHNS
CyMMapHbI pacxof Ha CUCTEMY BEHTUNSALMU

Pacxopg Boabl Ha napannenbHble ctynexdn TO

Pacxop Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxopg Boabl Ha yTeukn us obpartHoro Tpybonposoaa

Pacxoa Boabl Ha YTE4KN U3 CUCTEM Tennon0Tpe6neH|/|s=|

26.642, 'kan/™
13.278, lNkan/v
2.863, Nkan/v
7.896, Nkan/v
0.746, Nkan/v
1.08960, Nkan/v
0.47637, lNkan/v
0.15806, Nkan/v
0.09308, Mkan/u
0.04151, lkan/v
556.251, T/v
552.833, T/4
3.418, T4
372.765, T/v
75.077, T4
106.988, T/u4
1.42144, T/
1.42102, /M
0.57562, T4
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[JaBneHve B nogatoliem TpyGonposoae
NaeneHve B o6paTHOM Tpybonposoae
Pacnonaraemsiit Hanop

TemnepaTypa B nogatoLlem TpyGonposoae

Temnepatypa B o6paTtHOoM TpybGonposoae

45.000, m
28.000, m
17.000, m
110.000,°C
62.457,°C

4.9. UctouHuK TennoBou aHeprum PTC MNMpubpexHan

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxop Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxopg Tenna Ha LMpKynsauuo

TennoBble NoTepu B nogatoLem Tpybonposoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoge
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CymmapHbI pacxog B nogatoLlem Tpybonposoae
CymmapHbIv pacxog B o6paTHom TpybonpoBoae
CymMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cUCTeMy OTOMNMEHNS

Pacxopn Boabl Ha napannenbHble ctynedn TO

Pacxop Boabl Ha yTeukn u3 nogatowero Tpyéonposoaa
Pacxopn Boabl Ha yTeukun us obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeuku U3 cuctem TennonotpebneHuns
[asneHuve B nogatoLwem Tpybonposoae

[aeneHune B obpaTtHoM TpybonpoBoae
Pacnonaraembin Hanop

TemnepaTypa B nogatoLiem Tpybonposoae

Temnepatypa B obpaTtHoM Tpybonposoge

8.160, Nkan/v
5.554, kan/v
4.705, Nkan/v
0.874, lkan/v
0.39156, Nkan/v
0.03706, Nkan/v
0.02401, Mkan/v
0.04663, Nkan/v
81.551, T/M
80.526, T/
1.026, T/v
9.012, T/M
72.269, T/
0.27045, T4
0.28129, T4
0.47403, T4
50.000, m
30.000, m
20.000, m
110.000,°C
67.514,°C

4.10. UcTtouyHuk Tennosoun aHeprum PTC YkanoBck

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxopg Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctembl FBC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoae
MoTepun Tenna oT yTeyek B cuctemax TennonoTpebneHus
CyMmapHbIn pacxog B nogatoLlem Tpybonposoge

CyMmapHbIn pacxoq B obpaTHoM Tpybonposoae

21.059, MNkan/v
14.034, MNkan/v
0.803, MNkan/u
3.967, Mkan/4
0.429, MNkan/v
0.98240, MNkan/4
0.58543, MNkan/4
0.11146, Nkan/y
0.06690, Nkan/v
0.07927, lkan/v
453.855, T/v
451.465, T/v
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CymmapHbIi pacxog Ha NnoanuTKy

CymmapHbIi pacxof Ha CUCTEMY OTOMSEHNS
CymmapHbIi pacxog Ha CUCTEMY BEHTUNSALMM

Pacxoa Boabl Ha napannernbHble cTyneHn TO

Pacxoa Boabl Ha yTeudkun 13 nogatowero Tpybonposoaa
Pacxopn Boabl Ha yTeukn us obpatHoro Tpybonposoaa
Pacxoa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[aeneHve B nogarLiem Tpybonposoae

[aeneHve B obpaTtHom Tpybonposoae
Pacnonaraembin Hanop

TemnepaTypa B nogatowiem Tpybonposoae

TemnepaTypa B obpaTtHoM Tpybonposoge

2.389, T/
395.024, T/v
20.717, T/
37.356, T/M
0.75713, T4
0.75713, T4
0.87514, Ty
55.330, m
27.230, m
28.100, m
110.000,°C
63.910,°C

4.11. UctouHuk TennoBoun aHeprun PTC Llenpycc

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctemsbl IBC

Pacxopg Tenna Ha LMpKynauuto

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae

MoTepw Tenna oT yTeyek B o6paTHOM Tpybonposoae

nOTepVI Tenmna oT yTedek B CUCTtemMax TeI'IJ'IOI'IOTDGGJ'IeHVIFI

CyMmapHbIn pacxof B nogatoLiem Tpybonposoge
CyMmmapHsbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbIi pacxog Ha CUCTEMY OTOMMEHUS
CymmapHbI pacxog Ha CUCTEMY BEHTUNSALMM

Pacxog Boabl Ha napannenbHble ctynedm TO

Pacxoa Boabl Ha yTeudkn n3 nogarowiero Tpybonposoaa
Pacxog Boabl Ha yTeukn 13 obpatHoro Tpybonpoeoaa
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHuns
[asneHve B nogarowem Tpybonposoae

[aeneHuve B o6paTtHom Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B obpaTtHOoM TpybGonposoae

18.196, Nkan/v
11.040, MNkan/y
0.798, MNkan/4
4.741, l'kan/™
0.369, MNkan/4
0.69985, Nkan/4
0.35763, MNkan/4
0.08991, Nkan/4
0.05229, Nkan/4
0.04816, MNkan/4
368.619, T/4
366.055, T/4
2.564, 1/v
313.401, T/v
20.672, T/u
33.644, T/v
0.90261, T/
0.90261, T/
0.75879, T4
94.000, m
28.000, m
66.000, m
110.000,°C
61.026,°C

4.12. UcTtouHuk TennoBoun aHeprun PTC KpacHas

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog tenna Ha CcucTemy otonneHunda

23.595, Nkan/
14.531, MNkan/v
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Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctemsbl IBC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpatHoM Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwu Tenna oT yTeuyek B o6paTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CymmapHbIn pacxog B nogatoLlem Tpybonposoae
CyMmmapHsbIn pacxoq B obpaTHoMm Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS
CymmapHbI pacxog Ha CUCTeMY BEHTUNSALMM

Pacxog Boabl Ha napannenesHble ctynedm TO

Pacxopa Boabl Ha yTedku n3 nogarowiero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonpoeoaa
Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[asneHve B nogarwowem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B o6paTtHOM TpybGonposoae

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

4.13. UcTouHMK TennoBou aHeprum kotenbHas Kuesckas, 141a

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxoa Tenna Ha cucteMmy oTonneHus

Pacxon Tenna Ha cucteMy BEHTUNALMM

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxoa Tenna Ha umpKynaumio

Tennosble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepun Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeuek B o6paTHOM Tpybonposoae
MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHus
CymmapHbIi pacxog B nogarowem Tpybonposoae
CymmapHbIv pacxog B o6paTHoMm TpybonpoBoae
CymmapHbIi pacxog Ha NnoanuTKy

CymmapHbIi pacxog Ha CUCTEMY OTOMSEHNS
CymmapHbIi pacxog Ha CUCTEMY BEHTUNSALMM

Pacxopa Boabl Ha napannenbHble cTyneHn TO

Pacxog BoAbl Ha yTeYku 13 nogatoliero TpyGonposoaa

9.318, lNkan/v
6.615, Nkan/v
0.024, lkan/v
1.896, Nkan/y
0.168, Nkan/v
0.34838, Nkan/v
0.19686, Nkan/v
0.02462, lkan/v
0.01721, l'kan/v
0.02667, MNkan/4
318.299, T/v
317.307, T/v
0.993, T/
274.781, T4
1.021, T
42.216, T/v
0.28061, T/u
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Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxoa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[aeneHve B nogaroLem Tpybonposoae

[aeneHve B obpaTtHom Tpybonposoae
Pacnonaraemsliit Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B o6paTtHOM TpybGonposoae

0.28418, T/u
0.42807, T/
45.900, m
30.000, m
15.900, m
95.000,°C
65.916,°C

4.14. UcTOYHUMK TennoBon 3Heprum kotenoHas Heesckoro, 90

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxon Tenna Ha cuctemy OoTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxoa Tenna Ha umpKynaumio

Tennosble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CymmapHbIv pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoMm TpybonpoBoae
CymMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cUCTeMy OTOMNNEHNS

Pacxopg Boabl Ha napannenbHble ctynexdn TO

Pacxop Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxog Bogbl Ha yTeukn n3 obpatHoro Tpybonpoeoaa
Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[asnexve B nogawowem Tpybonposoae

[aeneHune B obpaTtHoMm Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

4.15. UcTo4YHUK TennoBon aHeprum KkotenobHas EmenbaHoBa, 300a

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctemsbl FBC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepun Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoae

MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHus

2.499, Nkan/v
2.061, Nkan/y
0.264, Nkan/v
0.035, lNkan/v
0.08059, Nkan/v
0.04602, lNkan/v
0.00354, Nkan/4
0.00306, Nkan/4
0.00464, lNkan/4
87.540, T/
87.375, T
0.164, T/v
80.592, T/v
6.908, T/u
0.04007, T
0.04911, T4
0.07517, /v
49.000, m
33.000, m
16.000, m
95.000,°C
66.570,°C

4.750, MNkan/v
3.058, MNkan/4
1.358, MNkan/y
0.221, lkan/v
0.05786, Nkan/4
0.03524, lkan/v
0.00313, lNkan/v
0.00233, Mkan/v
0.01482, lNkan/v
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CymmapHbIi pacxof B nogatoLlem Tpybonposoae
CymmapHbIv pacxog B obpaTHoM TpybonpoBoae
CymmapHbIi pacxog Ha NoanuTKy

CymmapHbIi pacxof Ha CUCTEMY OTOMSEHMS

Pacxoa Boabl Ha napannernbHble cTyneHn TO

Pacxon Boabl Ha yTeuku 13 nogaroLiero Tpybonposoaa
Pacxopg Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxoa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[aBneHne B nogatowem Tpybonposoae

[aeneHune B obpaTtHoM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

114.936, T/
114.634, T/
0.302, T/u
81.613, T/v
33.287, T/v
0.03570, T/u
0.03640, /v
0.23039, T4
39.470, m
29.470, m
10.000, m
110.000,°C
68.836,°C

4.16. UcTouHMK TennoBomn 3aHeprum kotenobHas Kaprawosa, 10

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctemsbl [BC

Pacxopg Tenna Ha LMpKynauuto

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 TennonoTpebneHns
CyMmapHbIn pacxog B nogatoLlem Tpybonposoge
CyMmmapHsbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbIi pacxog Ha CUCTEMY OTOMMEHUS

Pacxog Boabl Ha napannenesHble ctynedm TO

Pacxopa Boabl Ha yTeudkn n3 nogarowiero Tpybonposoaa
Pacxog Boabl Ha yTeukn n3 obpatHoro Tpybonpoeoaa
Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[aeneHue B nogatoLiem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B o6paTtHOM TpybGonposoae

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

4.17. UCTOYHMK TEennoBON 3Heprum KotenbHas JletHas, 50a

KonnuecTteo Tenna, BblpabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog tenna Ha CcucTtemy otonneHunda

Pacxog tenna Ha CUCTemMy BeHTUnALnMn

3.402, Mkan/y
2.250, Nkan/y
0.238, Nkan/v
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Pacxog Tenna Ha 3akpbiTble cuctemsbl FBC

Pacxoa Tenna Ha uMpKynsaumo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpatHoM Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepun Tenna oT yTeyek B cuctemax TennonoTpebneHus
CymmapHbI pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoM TpybonpoBoae
CyMMapHbIi pacxo Ha nognuTky

CyMMapHbIi pacxof Ha CUCTeMy OTOMSEHNS
CyMMapHbIi pacxog Ha cucTemy BEHTUNSLMA

Pacxog Boabl Ha napannenesHble ctynedm TO

Pacxopg Boabl Ha yTeukn u3 nogatowero Tpyéonposoaa
Pacxog Bogbl Ha yTeukn n3 obpatHoro Tpybonpoeoaa
Pacxopn Boabl Ha yTeYkn U3 cuctem TennonotpebneHuns
[asneHue B nogatoLlem Tpybonposoae

[aeneHune B obpaTtHoMm Tpybonposoae
Pacnonaraembiin Hanop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B o6paTtHOM TpybGonposoge

0.698, MNkan/u
0.054, Mkan/v
0.09765, lNkan/4
0.04629, Nkan/4
0.00477, M'kan/4
0.00340, MNkan/4
0.01003, Mkan/4
112.856, T/4
112.570, T/
0.286, T/v
91.893, T/
9.545, 1/v
11.362, T/v
0.05609, T/v
0.05772, T/v
0.17186, T/
39.560, m
27.560, m
12.000, m
95.000,°C
65.004,°C

4.18. UcTOo4HUK TennoBomn 3aHeprum kotenbHas Mopo3oBa, 56

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4YacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynsauuo

TennoBble NoTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLLiem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CymmapHbI pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoMm TpybonpoBoae
CymMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cUcTemy OTOMNMEHNS

Pacxopg Boabl Ha napannenbHble ctynedn TO

Pacxop Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHuns

[NaBneHue B nogatolem Tpybonposoae

3.777, Tkan/v
3.023, lNkan/v
0.534, 'kan/v
0.078, lNkan/v
0.08520, Nkan/v
0.03782, lkan/v
0.00307, Mkan/v
0.00227, T'kan/v
0.01415, lkan/v
133.472, T/M
133.170, T/
0.302, T/u
121.721, T/
11.714, /v
0.03627, T/
0.03734, T4
0.22822, T4
36.000, m

41



[aeneHune B obpaTHOM Tpybonposoae 24.000, m

Pacnonaraembin Hanop 12.000, m
Temnepatypa B nogatoiem Tpybonposoge 95.000,°C
Temnepatypa B o6paTtHOM TpybGonposoae 66.835,°C

4.19. UcTo4uHUK TENNOBOM 3Heprum KotenbHas baccenHasn, 35a

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac 1.890, Nkan/y

Pacxon Tenna Ha cucteMmy oTonneHus

Pacxon Tenna Ha cucteMy BEHTUNALMM

Pacxog Tenna Ha 3akpbiTble cuctemsbl [BC

Pacxoa Tenna Ha umpKynaumio

Tennosble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepun Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoge
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CymmapHbIn pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoMm TpybonpoBoae
CymMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cUcTemMy OTOMNMEHNS
CyMMapHbI pacxof Ha CUCTEMY BEHTUNSALMU

Pacxopn Boabl Ha napannenbHble ctynexdn TO

Pacxop Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxopn Boabl Ha yTeukn us obpartHoro Tpybonposoaa
Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[asnexve B nogarwowem Tpybonposoae

[aeneHune B obpaTtHoM TpybonpoBoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHoM TpybGonposoge

1.249, kan/v
0.120, Nkan/v
0.390, Nkan/y
0.050, lNkan/v
0.04392, lkan/v
0.02626, Nkan/v
0.00225, lkan/v
0.00167, lkan/v
0.00589, Nkan/4
65.088, T/
64.940, T/v
0.148, /v
50.323, T/M
4.840, T/v
9.898, T/u
0.02632, T/
0.02713, T
0.09436, T/
36.000, m
28.000, m
8.000, m
95.000,°C
66.103,°C

4.20. AICTOYHUK TEeNnoBOM 3Heprum KotenbHasa EmenbsiHoBa, 47

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxopg Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctemsbl FBC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepun Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoae

MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHus

2.186, Mkan/4
1.340, MNkan/y
0.024, Mkan/4
0.672, lkan/v
0.094, Mkan/4
0.02846, Nkan/4
0.01636, Nkan/v
0.00206, Nkan/v
0.00155, Tkan/v
0.00636, Nkan/v
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CymmapHbIi pacxof B nogatoLlem Tpybonposoae
CymmapHbIv pacxog B obpaTHoM TpybonpoBoae
CymmapHbIi pacxog Ha NoanuTKy

CymmapHbIi pacxof Ha CUCTEMY OTOMSEHNS
CymmapHbIi pacxog Ha CUCTEMY BEHTUNSALMM

Pacxoa Boabl Ha napannenbHble cTyneHn TO

Pacxon Boabl Ha yTeuku 13 nogatowiero Tpybonposoaa
Pacxopg Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxoa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[asnexve B nogarowem Tpybonposoae

[aeneHune B obpaTtHoM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

71.394, /v
71.244, 1/v
0.150, T/
53.881, T/M
0.960, T/u4
16.529, /4
0.02403, T
0.02467, T4
0.10102, T
43.570, m
35.870, m
7.700, m
95.000,°C
64.508,°C

4.21. LcTOYHUK TensioBon 3aHeprum kotenobHas Mopo3oBa, 115

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctemsbl IBC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwu Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepun Tenna oT yTeyek B cuctemax TennonoTpebneHus
CyMmapHbI pacxog B nogatoLem Tpybonposoge
CyMmmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxog Bogbl Ha napannenbsHble ctynedm TO

Pacxopa Boabl Ha yTeudkn 13 nogarowiero Tpybonposoaa
Pacxog Boabl Ha yTeukn 13 obpatHoro Tpybonpoeoaa
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHns
[asneHue B nogatoLwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B o6paTtHOM TpybGonposoae

1.711, Nkan/M
1.509, MNkan/y
0.098, Mkan/4
0.010, Mkan/u
0.05514, l'kan/4
0.02992, Nkan/4
0.00095, kan/4
0.00072, Mkan/4
0.00714, l'kan/v
62.250, T/u
62.113, T/v
0.137, /v
60.937, T/u
1.302, TV
0.01113, T4
0.01162, Ty
0.11423, T4
38.000, m
18.000, m
20.000, m
95.000,°C
67.642,°C

4.22. UcTOYHUK TEennoBon aHeprum kotenbHas Hesckoro, 188

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog tenna Ha CcucTemy otonneHunda

2.017, Nkan/v
1.355, Nkan/v
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Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctemsbl IBC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwu Tenna oT yTeuyek B o6paTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CymmapHbIn pacxog B nogatoLlem Tpybonposoae
CyMmmapHsbIn pacxoq B obpaTHoMm Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS
CymmapHbI pacxog Ha CUCTeMY BEHTUNSALMM

Pacxog Bogbl Ha napannenesHble ctynedm TO

Pacxopa Boabl Ha yTedku n3 nogarowiero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonpoeoaa
Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[asneHve B nogarwowem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B o6paTtHOM TpybGonposoae

0.012, lkan/v
0.545, Mkan/v
0.065, MNkan/4
0.02136, MNkan/4
0.01073, Mkan/4
0.00070, Mkan/4
0.00053, Mkan/4
0.00642, lNkan/4
98.597, T/M
98.479, T/M
0.119, Ty
54.408, T/u
0.480, T/v
43.702, T/4
0.00820, /v
0.00844, T/v
0.10203, /v
38.000, m
19.000, m
19.000, m
95.000,°C
71.622,°C

4.23. LICTOYHUK TennoBON 3Heprum KkotenbHasa Ykanosa, 29

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxoa Tenna Ha cucteMmy oTonneHus

Pacxon Tenna Ha cucteMy BEHTUNALMM

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxoa Tenna Ha umpKynaumio

Tennosble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepun Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeuek B o6paTHOM Tpybonposoae
MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHus
CymmapHbIi pacxog B nogaroLwem Tpybonposoae
CymmapHbIv pacxog B o6paTHoMm TpybonpoBoae
CymmapHbIi pacxog Ha NnoanuTKy

CymmapHbIi pacxog Ha CUCTEMY OTOMSEHNS
CymmapHbIi pacxog Ha CUCTEMY BEHTUNSALMM

Pacxopa Boabl Ha napannenbHble cTyneHn TO

Pacxog BoAbl Ha yTe4ku U3 nodatoliero TpyGonposoaa

1.524, kan/v
1.096, Nkan/v
0.106, Nkan/y
0.247, Nkan/v
0.021, lNkan/v
0.03075, MNkan/v
0.01336, Nkan/v
0.00187, lkan/v
0.00138, MNkan/4
0.00762, MNkan/4
47.246, T/v
47125, /v
0.121, 1M
35.887, T/4
4.625, T/v
6.718, T/
0.01578, T4
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Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxoa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[aeneHve B nogaroLem Tpybonposoae

[aeneHve B obpaTtHom Tpybonposoae
Pacnonaraemsliit Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B o6paTtHOM TpybGonposoae

0.01623, T
0.08881, T/u
45.010, m
15.010, m
30.000, m
95.000,°C
62.891,°C

4.24. UCTOYHUK TENsI0BOW 3Heprum KotenbHaa YyBauickas, 4

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxon Tenna Ha cuctemy OoTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxoa Tenna Ha umpKynaumio

Tennosble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHums
CymmapHbI pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoMm TpybonpoBoae
CymMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cUCTeMy OTOMNNEHNS

Pacxopg Boabl Ha napannenbHble ctynexdn TO

Pacxop Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxog Bogbl Ha yTeukn n3 obpatHoro Tpybonpoeoaa
Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[asnexve B nogawowem Tpybonposoae

[aeneHune B obpaTtHoMm Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

1.509, Nkan/v
0.946, Nkan/v
0.477, Nkan/v
0.052, Nkan/v
0.01946, Nkan/v
0.01030, Mkan/v
0.00038, Nkan/4
0.00029, kan/4
0.00381, MNkan/4
42.669, T/v
42.587, T/
0.082, T/u
38.039, 1M
4.625, T/v
0.00521, T
0.00545, T/v
0.07133, T4
41.080, m
16.080, m
25.000, m
95.000,°C
69.730,°C

4.25. LICTOYHUK TensioBOM 3Heprum KkotenbHas Cmenbix, 152a

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxopg Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctemsbl FBC

Pacxopg Tenna Ha LMpKynauuo

TennoBble NoTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae

MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoae

1.248, 'kan/™
0.820, MNkan/4
0.131, lkan/v
0.224, Mkan/v
0.033, MNkan/u
0.02445, T'kan/v
0.01034, Nkan/v
0.00050, Mkan/v
0.00029, Nkan/v
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nOTepVI Tenrmna OoT yTedek B CUCtemMax TeI'IJ'IOI'IOTDGGJ'IeHVIFI

CymmapHbIi pacxof B nogatoLlem Tpybonposoae
CymmapHbI pacxog B obpaTHoMm TpybonpoBoae
CymmapHbIi pacxog Ha NnoanuTKy

CymmapHbIi pacxof Ha CUCTEMY OTOMSEHNS
CymmapHbIi pacxof Ha CUCTEMY BEHTUNSALMM

Pacxoa Boabl Ha napannernbHble cTyneHn TO

Pacxon Boabl Ha yTeuku 13 nogatoLiero Tpybonposoaa
Pacxopn Boabl Ha yTeukun us obpartHoro Tpybonposoaa
Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[asneHve B nogarwowem Tpybonposoae

[aeneHune B obpaTtHOoM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

0.00386, Nkan/4
42.788, T/v
42.712, T/v
0.075, T/
33.040, T/
5.240, T
4.501, T/v
0.00652, /v
0.00677, T4
0.06195, T/
40.230, m
20.230, m
20.000, m
95.000,°C
65.948,°C

4.26. UCTOYHUK TEensIoBOoM 3aHeprmm KotenbHas 3eMHyxoBa, 6

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctemsbl FBC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae

MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoae

MoTepu Tenna oT yTeyek B cuctemax TennonotpebneHus

CyMmapHbIn pacxog B nogatoLlem Tpybonposoge
CyMmapHbIn pacxoq B obpaTHoM Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHUS
CymmapHbI pacxog Ha CUCTEMY BEHTUNSALMM

Pacxopg Boabl Ha napannenbHble ctynexdn TO

Pacxopn Boabl Ha yTedku n3 nogarowiero Tpybonposoaa
Pacxopn Boabl Ha yTeukn us obpartHoro Tpybonposoaa
Pacxopg Boabl Ha yTeukn u3 cuctem TennonotpebneHuns
[asneHuve B nogarowem Tpybonposoae

[aeneHuve B o6paTtHom Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B o6paTtHOM TpybGonposoae

1.765, MNkan/y
1.460, MNkan/y
0.237, lkan/v
0.020, Mkan/4
0.002, Mkan/4
0.02205, Mkan/4
0.01610, Mkan/4
0.00075, Mkan/v
0.00057, lkan/v
0.00700, kan/v
71.443, T/v
71.315, T/v
0.128, T/v
60.883, T/4
9.875, T/v
0.676, T/
0.00878, T/u
0.00908, T/u
0.10980, T/u
72.600, m
20.000, m
52.600, m
95.000,°C
70.408,°C
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KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha UCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctemsbl IBC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepun Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoae
MoTepun Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CyMmapHbIn pacxog B nogatoLlem Tpybonposoge
CyMmapHbIn pacxoq B obpaTHoM Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxopg Boabl Ha napannenbHble ctynexdn TO

Pacxopg Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxopn Boabl Ha yTeuku us obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHuns
[asneHuve B nogatoLwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B o6paTtHOM TpybGonposoae

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctembl IBC

TennoBble NoTepu B NnogatoLlem TpybonpoBoae
Tennosble noTepu B obpaTtHom TpybonpoBoae

MoTepun Tenna oT yTeyek B nogatoLeM Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepun Tenna oT yTeyek B cuctemax TennonoTpebneHus
CymmapHbIi pacxog B nogatowem Tpybonposoae
CymmapHbIn pacxog B o6paTHoMm TpybonpoBoae
CymmapHbIi pacxog Ha NnoanuTKy

CyMMapHbIi pacxog Ha cUCTeMy OTOMMEHNS
CyMMapHbIi pacxog Ha cucTemMy BEHTUNSLMN

Pacxopg Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa

Pacxog Bogbl Ha yTeukn n3 obpatHoro Tpybonpoeoaa

4.27. UcTOYHMK TennoBon 3Heprum kotenbHas Manose Bopucoso, 19

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

4.28. UcTOoUYHUK TensioBon 3aHeprum kotenobHas Monogowu N'Bapavu, 2-4

0.874, lkan/v
0.633, Nkan/v
0.061, lNkan/v
0.136, MNkan/4
0.02786, Nkan/4
0.01277, lkan/M
0.00092, 'kan/4
0.00061, Mkan/4
0.00254, l'kan/4
25.691, T/v
25.621, T
0.070, /v
23.243, T/v
2.437, 1T/v
0.01098, /v
0.01138, T/
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Pacxog BoAbl Ha YTEYKM U3 cUCTEM TennonoTpebneHms
[NaBneHue B nogatolLem Tpybonposoge

[NaBneHue B obpaTtHoM Tpybonposoae
Pacnonaraemsiit Hanop

Temnepatypa B nogatoliem Tpy6onposoae

Temnepatypa B o6paTtHOM TpybGonposoae

0.04782, T4
25.450, m
15.450, m
10.000, m
95.000,°C
61.115,°C

4.29. UCTOYHUK TEennoBON 3Heprum KkotenbHasa EmenbsaHoBa, 92

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac
Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

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

Pacxog Tenna Ha umpkynsumio 0.049, lNkan/v

Tennosble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae

MoTepu Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CymmapHbIi pacxog B nogatowem Tpybonposoae
CymmapHbIn pacxog B obpaTHoM TpybonpoBoae
CymmapHbIi pacxog Ha NoanuTKy

CymmapHbIi pacxof Ha CUCTEMY OTOMSEHNS

Pacxopa Boabl Ha napannernbHble cTyneHn TO

Pacxopa Boabl Ha yTeuvkun 13 nogatowero Tpybonposoaa
Pacxopn Boabl Ha yTeukn us obpartHoro Tpybonposoaa
Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[asnexve B nogarwowem Tpybonposoae

[aeneHune B obpaTtHoMm TpybonpoBoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B obpaTtHoM TpybGonposoge

0.02115, lkan/v
0.01058, Nkan/v
0.00081, Mkan/v
0.00060, Nkan/4
0.00449, Mkan/4
48.102, T/v
48.000, T/v
0.102, /v
42.970, T/v
5.121, 1M
0.01063, T/u
0.01084, T/u
0.08055, T/4
52.700, m
45.000, m
7.700, m
95.000,°C
62.031,°C

4.30. ACTOYHUK TEeNsIOBOM 3HEpPrumu KotenibHas TpaHcnopTHas, 25

KonuuyectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHUKE 3a Yac
Pacxopg Tenna Ha cuctemy oTonneHus

TennoBsble noTepu B nogatoLiem Tpybonposoae

Tennosble noTepu B obpaTHoM Tpybonposoae

MNMoTepu Tenna ot yTeyek B nogatoLLiem Tpybonposoae
MoTepwu Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepun Tenna oT yTeyek B cuctemax TennonoTpebneHus
CyMmapHbIn pacxog B nogatoLlem Tpybonposoge
CyMmapHbIn pacxoq B obpaTHoMm Tpybonposoae

CyMMapHbIi pacxod Ha NoanuTky

1.001, 'kan/y
0.864, Nkan/4
0.08092, lNkan/4
0.04879, MNkan/4
0.00169, MNkan/4
0.00127, lkan/y
0.00411, lkan/v
36.243, T/u
36.136, T/
0.107, /v
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CymmapHbIi pacxof Ha CUCTEMY OTOMSEHNS

Pacxopa Boabl Ha yTeuvku 13 nogarowero Tpybonposoaa
Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxoa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[aeneHve B nogaroLiem Tpybonposoae

[aeneHve B obpaTtHom Tpybonposoae
Pacnonaraemblin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B o6paTtHOM TpybGonposoae

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LmpKynauuo

Tennosble noTepw B nogatoLem Tpybonposoae
Tennosble noTepu B obpatHoM Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwu Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CymmapHbI pacxo B nogatoLlem Tpybonposoae
CymmapHbI pacxog B obpaTHoMm TpybonpoBoae
CymMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cUCTeMy OTOMNMEHNS

Pacxog Boabl Ha napannenesHble ctynedm TO

Pacxopg Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxog Bogpbl Ha yTeukn n3 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHns
[asneHuve B nogatowem Tpybonposoae

[aeneHune B obpaTtHOoM TpybonpoBoae
Pacnonaraembin Hanop

TemnepaTypa B nogatoiem Tpybonposoge

Temnepatypa B o6paTtHOM TpybGonposoae

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxopg Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctembl IBC
Tennosble NoTepu B nogatowem Tpybonposoge
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepu Tenna oT yTeyek B nogatoLem Tpybonposoae

36.223, T/v
0.01991, Ty
0.02078, T/u
0.06603, T/
63.400, m
28.000, m
35.400, m
95.000,°C
67.572,°C

4.31. UcTOo4YHUK TennoBoun 3aHeprum kotenbHas KpacHocenbckas, 14

1.423, Nkan/v
0.865, Nkan/v
0.473, Nkan/y
0.062, Nkan/v
0.01191, Mkan/y
0.00585, Nkan/4
0.00062, MNkan/4
0.00047, Mkan/4
0.00410, Mkan/4
45.610, /v
45.530, T/™
0.080, T/u
34.720, T/™
10.882, /4
0.00722, Ty
0.00741, T/v
0.06510, /v
37.880, m
30.880, m
7.000, m
95.000,°C
63.906,°C

4.32. LICTOYHUK TennoBon 3Heprum kotenbHasa ConHevyHoropckas, 59

1.448, 'kan/y
0.650, MNkan/u
0.430, MNkan/u
0.282, Nkan/v
0.03554, lkan/v
0.02352, lkan/v
0.00071, Mkan/v
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MoTepwu Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CymmapHbIv pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoMm Tpybonposoae
CymmapHbIi pacxog Ha NoanuTKy

CyMMapHbI pacxof Ha cUCTeMy OTOMNMEHNS
CymmapHbIi pacxog Ha CUCTEMY BEHTUNSALMM

Pacxopa Boabl Ha napannernbHble cTyneHn TO

Pacxop Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxog Boabl Ha yTeukn 13 obpatHoro Tpybonpoeoga
Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[asnexve B nogarowem Tpybonposoae

[aeneHune B obpaTtHom TpybonpoBoae
Pacnonaraembin Hanop

TemnepaTypa B nogatoLiem TpyGonposoae

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctemsbl FBC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CyMmapHbI pacxof B nogatoLlem Tpybonposoge
CyMmapHbIn pacxoq B obpaTHoM Tpybonposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cucTemy OTOMNMEHUS

Pacxog Boabl Ha napannenbHble ctynedm TO

Pacxopg Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxog Boabl Ha yTeukn 13 obpatHoro Tpybonpoeoaa
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHuns
[asneHue B nogatoLiem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B obpaTtHOoM TpybGonposoae

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog tenna Ha CcucTemy otonneHunda

0.00047, Mkan/4
0.00274, lkan/4
45.839, T/
45.776, T/v
0.064, T/v
27.947, T/
17.702, T/v
0.182, T/
0.00816, T/v
0.00850, T/u
0.04687, T/v
59.400, m
20.000, m
39.400, m
95.000,°C

4.33. ACTOYHUK TensoBoMn 3Heprum KotenbHas noc. lNperonbckun, 25a

0.554, Mkan/v
0.378, MNkan/u
0.147, Mkan/v
0.019, Mkan/u
0.00568, Nkan/4
0.00246, MNkan/4
0.00012, Mkan/4
0.00184, Nkan/v
18.458, T/4
18.427, T/4
0.031, /v
15.174, T/4
3.283, T/v
0.00135, T4
0.00141, Ty
0.02843, T4
31.120, m
10.020, m
21.100, m
95.000,°C
65.086,°C

4.34. LICTOUYHUK TensIoBON 3Heprum KotenbHasa [13epXXuUHckoro, 1628

1.033, Nkan/v
0.556, Nkan/v
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Pacxog Tenna Ha 3akpbiTble cuctemsbl IBC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem 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 TennonoTpebneHuns
CymmapHbI pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoM TpybonpoBoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxog Boabl Ha napannenbsHble ctynedm TO

Pacxopa Boabl Ha yTeudku n3 nogarowiero Tpybonposoaa
Pacxog Boabl Ha yTeukn 13 obpatHoro Tpybonpoeoaa
Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[asnexve B nogarwowem Tpybonposoae

[aeneHune B obpaTtHom Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B o6paTtHOM TpybGonposoae

0.386, Nkan/4
0.057, Mkan/4
0.02120, Mkan/y
0.00931, Mkan/4
0.00061, Mkan/4
0.00046, Nkan/4
0.00263, MNkan/4
30.779, T/
30.723, /v
0.057, /v
22.440, T/v
8.332, /v
0.00716, T/v
0.00748, T/v
0.04208, T/v
40.380, m
34.680, m
5.700, m
95.000,°C
61.551,°C

4.35. UCTOYHUK TennoBoun 3Hepruu kotenbHasa CyBopoBa, 1376

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Tennosble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepun Tenna oT yTeyek B nogatoLiemM Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoae
CyMmapHbIn pacxog B nogatoLlem Tpybonposoge
CyMmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CyMMapHbI pacxof Ha cUCTeMy OTOMMEHNS

Pacxopn Boabl Ha napannenbHble ctynexdn TO

Pacxopn Boabl Ha yTedku n3 nogarowiero Tpybonposoaa
Pacxopn Boabl Ha yTeuku ns obpartHoro Tpybonposoaa
[asneHuve B nogarowem Tpybonposoae

[aeneHuve B o6paTtHom Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B obpaTtHOoM TpybGonposoae

0.681, MNkan/u
0.345, Mkan/v
0.301, Nkan/v
0.02374, lkan/v
0.01062, lkan/v
0.00023, MNkan/v
0.00011, F'kan/v
13.688, T/4
13.665, T/4
0.023, T/v
10.742, T/v
2.935, 1/
0.01110, T
0.01152, T4
55.000, m
35.000, m
20.000, m
95.000,°C

65.321,°C
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4.36. UcTOYHMK TennoBon 3Heprum kotenobHas EmenbsaHoBa, 1566

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha UCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae

MoTepun Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoae
MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CyMmapHbIn pacxog B nogatoLlem Tpybonposoge
CyMmapHbIn pacxoq B obpaTHoM Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxopa Boabl Ha yTeudku n3 nogarowiero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonpoeoaa
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHuns
[asneHuve B nogatowem Tpybonposoae

[aeneHuve B obpaTtHom Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B o6paTtHOM TpybGonposoae

0.477, M'kan/v
0.427, Mkan/v
0.03274, lkan/v
0.01466, Nkan/4
0.00063, lNkan/v
0.00047, lkan/v
0.00203, Mkan/v
17.879, T/4
17.831, T/4
0.048, T/v
17.871, T/4
0.00744, T/v
0.00772, T/v
0.03247, T/4
50.300, m
25.300, m
25.000, m
95.000,°C
68.465,°C

4.37. UCTOYHUK TensI0BOW 3Hepruu KotenbHaa YyBauwckas, 1a

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxop Tenna Ha cuctemy oTonneHus

TennoBble NoTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CyMmapHbIn pacxog B nogatoLlem Tpybonposoge
CymmapHbIn pacxog B obpaTHoMm Tpybonposoae
CymmapHbIi pacxog Ha NnoanuTKy

CymmapHbIi pacxof Ha CUCTEMY OTOMSEHNS

Pacxopa Boabl Ha yTeuvkun 13 nogatowero Tpybonposoaa
Pacxopn Boabl Ha yTeukn us obpartHoro Tpybonposoaa
Pacxopa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[asneHue B nogatoLiem Tpybonposoae

[aeneHve B obpaTtHom Tpybonposoae
Pacnonaraemblii Hanop

TemnepaTypa B nogatowiem Tpybonposoae

Temnepatypa B obpaTtHoM Tpybonposoge

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

4.38. LcTOYHUK TensioBOM 3Heprum kotenobHasa Nopbkoro, 178
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KonuuyectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHUKE 3a Yac
Pacxopg 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 o6paTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CymmapHbI pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoM TpybonpoBoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxopa Boabl Ha yTedku 13 nogarowiero Tpybonposoaa
Pacxog Bogbl Ha yTeukn 13 obpatHoro Tpybonpoeoaa
Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[asnexve B nogarowem Tpybonposoae

[aeneHune B obpaTtHom TpybonpoBoae

Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B o6paTtHOM TpybGonposoae

0.460, MNkan/4
0.411, Mkan/v
0.03180, MNkan/4
0.01363, MNkan/4
0.00077, Mkan/4
0.00058, kan/4
0.00195, T'kan/4
16.769, T/4
16.719, T/v
0.050, T/v
16.760, T/4
0.00908, T/u
0.00941, T/u
0.03142, Ty
35.560, m
10.560, m
25.000, m
95.000,°C
67.758,°C

4.39. UcTOUYHUK TEennoBon 3Heprum kotenbHasa NarapuHa, 41-45

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

Pacxog Tenna Ha 3akpbiTble cuctemsbl IBC

Pacxoa Tenna Ha umMpKynaumio

Tennosble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepun Tenna oT yTeyek B cuctemax TennonoTpebneHus
CyMmapHbIn pacxog B nogatoLem Tpybonposoge
CyMmapHsbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxopg Boabl Ha napannenbHble ctynexdn TO

Pacxop Boabl Ha yTeukn u3 nogatowero Tpyéonposoaa
Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxopg Boabl Ha yTeukn u3 cuctem TennonotpebneHuns
[asneHue B nogatoLiem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae

Pacnonaraembii Hanop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B obpaTtHOoM TpybGonposoae

0.313, Nkan/u
0.202, lkan/v
0.097, Mkan/v
0.012, Nkan/v
0.00068, Nkan/v
0.00055, Mkan/v
0.00095, Mkan/v
10.034, T/4
10.018, T/
0.016, T/v
8.080, T/v
1.953, /4
0.00028, T/v
0.00029, /v
0.01515, Ty
35.810, m
15.810, m
20.000, m
95.000,°C
63.845,°C
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4.40. UCTOYHUK TEensIOBON 3HEpPrumn KoTenbHasa dHrenbca, 51a

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha UCTOYHUKE 3a 4YacC

Pacxopf Tenna Ha cucTeMy OTOMNfeHUs

Tennosble noTepy B NofatoLLem TpyGonposoae
Tennosble noTepy B 06paTHOM TpyGonposoae
MoTepu Tenna oT yTeyek B nogatoLem TpyGonposoae

MoTepu Tenna ot yTeyek B obpaTHOM Tpybonposoae

MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHus

CyMmapHbIn pacxog B nogatoLlem Tpybonposoge
CyMmapHbIn pacxoq B obpaTHoM Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxopa Boabl Ha yTeudku n3 nogarowiero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonpoeoaa
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHuns
[asneHve B nogatowem Tpybonposoae

[asneHuve B o6paTtHom Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B o6paTtHOM TpybGonposoae

0.302, Mkan/4
0.265, MNkan/4
0.02434, lkan/4
0.01064, MNkan/4
0.00043, lkan/v
0.00033, Mkan/v
0.00125, lkan/v
10.845, T1/4
10.814, T/4
0.031, /v
10.840, T/4
0.00513, T/v
0.00539, T/v
0.02033, /v
33.170, m
13.170, m
20.000, m
95.000,°C
67.326,°C

4.41. UcTo4HUK TennoBoun aHeprum kotenbHas Konxo3Has, 8a

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog Tenna Ha cucTemy OTONSEHNS

Pacxog Tenna Ha 3akpbiTble cuctemsbl [BC
Pacxog Tenna Ha umpkynsumio

Tennosble NoTepu B nogaroLem Tpybonposoae

Tennosble noTepu B obpaTHOM TpybonpoBoae

nOTepVI Tenmna oT yTedek B CUCtemMax TeI'IJ'IOI'IOTDGGJ'IeHVIFI

CymmapHbIi pacxog B nogatowem Tpybonposoae
CymmapHbI pacxog B obpaTHoMm TpybonpoBoae
CymmapHbIi pacxog Ha NnoanuTKy

CymmapHbIi pacxof Ha CUCTEMY OTOMSEHNS

Pacxoa Boabl Ha napannernbHble cTyneHn TO

Pacxopa Boabl Ha yTeuvkun 13 nogatowero Tpybonposoaa
Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxopa Boabl Ha yTevkn 13 cuctem TennonotpebnexHus
[aeneHue B nogatoLlem Tpybonposoae

[aeneHune B obpaTtHoM Tpybonposoae
Pacnonaraembin Hanop

TemnepaTypa B nogatoLiem TpyGonposoae

0.715, lNkan/v
0.423, lNkan/v
0.253, lNkan/v
0.032, Nkan/v
0.00298, Nkan/v
0.00133, lNkan/v
0.00200, Mkan/4
22.468, T/
22.434, T/
0.034, T/v
16.960, T/4
5.506, T/
0.00102, T
0.00107, T
0.03180, /v
22.200, m
18.500, m
3.700, m
95.000,°C
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Temnepatypa B o6paTtHOM TpybGonposoge

63.256,°C

4.42. UCTOYHUK TEensIoBON 3Heprumn KotenbHas baxeHoBa, 21

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepwu Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CyMmapHbI pacxof B nogatoLlem Tpybonposoge
CyMmmapHsbIn pacxoq B obpaTHoMm Tpybonposoae
CymMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cUCTeMy OTOMNMEHNS
CyMMapHbI pacxoq Ha CUCTeMY BEHTUNSALMU

Pacxopg Boabl Ha napannenbHble ctynedn TO

Pacxopg Boabl Ha yTeukun u3 nogatowero Tpyéonposoaa
Pacxopn Boabl Ha yTeukun us obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeukn U3 cuctem TennonotpebneHuns
[asneHune B nogatoLwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

TemnepaTypa B nogatowem Tpybonposoge

TemnepaTypa B obpaTtHoM Tpybonposoge

0.368, MNkan/4
0.209, Mkan/u
0.050, Mkan/4
0.065, lNkan/v
0.014, lkan/v
0.01871, lkan/v
0.00821, lkan/v
0.00035, MNkan/v
0.00024, lkan/v
0.00146, Nkan/v
10.532, T/4
10.509, T/4
0.023, /v
6.992, T/
2.240, 1M
1.297, T/v
0.00302, /v
0.00286, T/u
0.01740, T
30.200, m
23.900, m
6.300, m
95.000,°C
60.164,°C

4.43. LcTOYHUK TensnioBOn 3Heprum kotenoHas HoBukoBa, 4-6

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl IBC

Pacxoa Tenna Ha uMpKynsaumo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepwu Tenna oT yTeyek B cuctemax TennonoTpebneHns
CyMmapHbIn pacxog B nogatoLlem Tpybonposoge
CyMmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CyMMapHbIii pacxof Ha CUCTEMY OTOMNEHMUS

0.389, MNkan/u
0.315, Mkan/u
0.058, Mkan/4
0.007, Mkan/4
0.00487, MNkan/4
0.00246, Nkan/4
0.00015, M'kan/4
0.00011, M'kan/4
0.00149, M'kan/4
14.611, T/4
14.584, T/4
0.027, /v
12.640, T/4
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Pacxoa Boabl Ha napannernbHble cTyneHn TO

Pacxopa Boabl Ha yTevku 13 nogatowero Tpybonposoaa
Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxoa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[aeneHve B nogaroLiem Tpybonposoae

[aeneHve B obpaTtHom Tpybonposoae
Pacnonaraemblin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B o6paTtHOM TpybGonposoae

4.44. ICTOYHUK TENSIOBOM 3HEpPrumn KotenbHas [3epxxuHckoro, 147

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LmpKynauuo

Tennosble noTepw B nogatoLem Tpybonposoae
Tennosble noTepu B obpatHoM Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwu Tenna oT yTeyek B o6paTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CymmapHbI pacxo B nogatoLlem Tpybonposoae
CymmapHbI pacxog B obpaTHoMm TpybonpoBoae
CymMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cUCTeMy OTOMNMEHNS

Pacxog Boabl Ha napannenesHble ctynedm TO

Pacxopg Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxog Bogpbl Ha yTeukn n3 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHns
[asneHuve B nogatowem Tpybonposoae

[aeneHune B obpaTtHOoM TpybonpoBoae
Pacnonaraembin Hanop

TemnepaTypa B nogatoiem Tpybonposoge

Temnepatypa B o6paTtHOM TpybGonposoae

1.969, T/v
0.00171, T4
0.00180, /v
0.02370, T
15.870, m
8.870, m
7.000, m
95.000,°C
68.469,°C

0.369, Nkan/v
0.286, Nkan/v
0.039, Nkan/v
0.011, Nkan/v
0.02152, lNkan/y
0.00922, lNkan/4
0.00037, Mkan/4
0.00028, kan/4
0.00129, Mkan/4
12.409, /v
12.377, T/M
0.032, /v
11.718, T/
0.687, T/v
0.00476, T/v
0.00509, /v
0.02182, T4
39.990, m
34.990, m
5.000, m
95.000,°C
65.437,°C

4.45. LCTOUYHUK TennoBon 3Heprum kotenobHas Mopo3oBa, 146

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

TennoBsble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepun Tenna oT yTeyek B cuctemax TennonoTpebneHus
CyMmapHbI pacxog B nogatoLlem Tpybonposoge

CyMmmapHbIn pacxoq B obpaTHoM Tpybonposoae

0.500, Mkan/4
0.492, MNkan/v
0.00367, MNkan/4
0.00195, MNkan/v
0.00233, MNkan/v
19.721, T/4
19.682, T/4
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CymmapHbIi pacxog Ha NnoanuTKy

CymmapHbIi pacxof Ha CUCTEMY OTOMSEHNS

Pacxopa Boabl Ha yTeudkun 13 nogatowero Tpybonposoaa
Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxoa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[aBneHve B nogarLiem Tpybonposoae

[aeneHve B obpaTtHom Tpybonposoae
Pacnonaraemsliit Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

4.46. UCTOYHUK TensoBOM 3Heprum KotenbHas JleconapkoBas, 38

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac
Pacxop Tenna Ha cuctemy oTonneHus

TennoBble NoTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae

MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CymmapHbIv pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoMm TpybonpoBoae
CymmapHbIi pacxog Ha NoanuTKy

CyMMapHbI pacxof Ha cUCTeMy OTOMNMEHNS

Pacxopg Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHuns
[aBneHue B nogatoLlem Tpybonposoae

[aeneHune B obpaTtHOoM TpybonpoBoae

Pacnonaraembin Hanop

TemnepaTypa B nogatowiem Tpybonposoae

Temnepatypa B obpaTtHOM Tpybonposoge

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

0.239, Nkan/v
0.233, Nkan/v

0.00273, lkan/v
0.00138, Mkan/y
0.00110, Mkan/y

9.362, T/
9.342, 1M
0.019, T/M
9.361, T/
0.00095, /v
0.00100, /v
0.01755, T4
50.580, m
20.580, m
30.000, m
95.000,°C
69.634,°C

4.47. UCTOYHMK TENNIOBOMW 3Heprum KotenbHas MNobeabl, 199

Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHUKE 3a Yac
Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl IBC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae

Tennosble noTepu B obpatHoM Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepun Tenna oT yTeyek B cuctemax TennonoTpebneHus
CyMmapHbIn pacxog B nogatoLlem Tpybonposoge
CyMmapHbIn pacxoq B obpaTHoMm Tpybonposoae

CyMMapHbIi pacxod Ha NoanuTky

0.324, Mkan/v
0.138, MNkan/4
0.157, lkan/v
0.020, Mkan/4

0.00582, lNkan/4
0.00253, Mkan/4
0.00011, M'kan/4
0.00065, Mkan/v

14.643, T/4
14.630, T/4
0.013, /v
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CymmapHbIi pacxof Ha CUCTEMY OTOMSEHNS

Pacxoa Boabl Ha napannernbHble cTyneHn TO

Pacxopa Boabl Ha yTeudkun 13 nogatowero Tpybonposoaa
Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxopa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[aBneHve B nogarLiem Tpybonposoae

[aeneHve B obpaTtHom Tpybonposoae
Pacnonaraemsliit Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

5.560, T/
9.082, T/u
0.00132, Ty
0.00133, T/u
0.01043, T
35.900, m
25.900, m
10.000, m
95.000,°C
72.911,°C

4.48. AcTOYHUK TensioBOMU 3Hepruu KotenbHasa Haszaposowu, 57-61

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac
Pacxop Tenna Ha cuctemy oTonneHus

TennoBble NoTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae

MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CymmapHbIv pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoMm TpybonpoBoae
CymmapHbIi pacxog Ha NoanuTKy

CyMMapHbI pacxof Ha cUCTeMy OTOMNMEHNS

Pacxopg Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHuns
[aBneHue B nogatoLlem Tpybonposoae

[aeneHune B obpaTtHoM TpybonpoBoae

Pacnonaraembin Hanop

TemnepaTypa B nogatowiem Tpybonposoae

Temnepatypa B obpaTtHOM Tpybonposoge

0.083, lNkan/v
0.080, Nkan/v
0.00199, Nkan/v
0.00102, Mkan/4
0.00038, Nkan/4
3.200, T
3.193, T4
0.007, /v
3.200, T
0.00047, T4
0.00047, T4
0.00600, T/4
25.160, m
20.160, m
5.000, m
95.000,°C
69.213,°C

4.49. UcTOYHUK TennnoBon aHeprum KkotenobHas KponoTtkuHa, 10

Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHUKE 3a Yac
Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl IBC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae

Tennosble noTepu B obpatHoM Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoae
MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHus
CyMmapHbIn pacxof B nogatoLem Tpybonposoge

CyMmapHbIn pacxoq B obpaTHoM Tpybonposoae

0.497, Mkan/v
0.429, Mkan/v
0.044, Mkan/v
0.004, Mkan/4
0.01088, Nkan/4
0.00668, Nkan/4
0.00040, Mkan/4
0.00030, Nkan/v
0.00201, Mkan/v
18.770, T/4
18.729, T/4
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CymmapHbIi pacxog Ha NnoanuTKy

CymmapHbIi pacxof Ha CUCTEMY OTOMSEHNS

Pacxoa Boabl Ha napannernbHble cTyneHn TO

Pacxon Boabl Ha yTeuku 13 nogatoLiero Tpybonposoaa
Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxoa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[aBneHne B nogatowem Tpybonposoae

[aBneHne B obpaTHOM TpyGonposoae
Pacnonaraemblii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxop Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctemsbl IBC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae

MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CymmapHbI pacxog B nogatoLlem Tpybonposoge
CymmapHbIn pacxog B o6paTHoMm TpybonpoBoae
CymMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cUCTemMy OTOMNMEHNS

Pacxog Boabl Ha napannenbsHble ctynedm TO

Pacxopg Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxog Boabl Ha yTeukn n3 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTe4Ykn U3 cuctem TennonotpebneHuns
[aeneHue B nogatoLlem Tpybonposoae

[aeneHune B obpaTtHom Tpybonposoae
Pacnonaraembin Hanop

TemnepaTypa B nogatowiem Tpybonposoae

Temnepatypa B ob6paTtHOM TpybGonposoge

0.042, /M
17.240, T/v
1.526, T/4
0.00473, T4
0.00489, /v
0.03232, T4
22.900, m
19.000, m
3.900, m
95.000,°C
68.666,°C

4.50. UcTOYHUK TensmioBOM 3Heprum KotTenbHas YepHbiweBcKoro, 51

0.097, lNkan/v
0.073, lNkan/v
0.019, Mkan/u
0.002, Mkan/4
0.00209, Nkan/4
0.00094, 'kan/4
0.00034, Nkan/4
3.593, T4
3.586, T/
0.007, /v
2.921, 1M
0.671, T/v
0.00053, /v
0.00057, T/v
0.00547, T/v
14.020, m
12.020, m
2.000, m
95.000,°C
68.019,°C

4.51. UcTOYHMK TennoBoun 3Heprum kotenbHas Cosetckun, 103a

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

TennoBsble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepun Tenna oT yTeyek B cuctemax TennonoTpebneHus
CyMmapHbIn pacxog B nogatoLiem Tpybonposoge

CyMmmapHbIn pacxoq B obpaTHoM Tpybonposoae

0.225, lkan/v
0.219, lkan/v
0.00312, Mkan/4
0.00156, Mkan/v
0.00088, Nkan/v
6.437, /v
6.418, T/v
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CymmapHbIi pacxog Ha NnoanuTKy

CymmapHbIi pacxof Ha CUCTEMY OTOMSEHNS

Pacxopa Boabl Ha yTeudkun 13 nogatowero Tpybonposoaa
Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxoa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[aBneHve B nogarLiem Tpybonposoae

[aenexve B obpaTtHom Tpybonposoae
Pacnonaraemsliit Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

0.018, T/u
6.436, T/v
0.00098, T/v
0.00104, T4
0.01643, Ty
25.400, m
13.000, m
12.400, m
95.000,°C
60.244,°C

4.52. UcTOYHUK TensnoBon 3aHeprum KkotenbHas PaccBeTHasn, 3

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxon Tenna Ha cucteMmy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae
MNMoTepun Tenna oT yTeyek B nogatoLLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM Tpybonposoae
CymmapHbI pacxog B nogarowem Tpybonposoae
CymmapHbI pacxog B obpaTHoMm TpybonpoBoae
CymMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cUCTeMy OTOMNMEHNS

Pacxog Boabl Ha napannenesHble ctynedm TO

Pacxopa Boabl Ha yTeudku 13 nogarowiero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn n3 obpatHoro Tpybonposoaa
Hasnexve B nogarowem Tpybonposoae

[aeneHune B obpaTtHoM TpybonpoBoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

1.470, Nkan/v
1.297, Nkan/v
0.138, Nkan/v
0.008, Mkan/4
0.01844, lkan/4
0.00797, M'kan/4
0.00086, Nkan/4
0.00054, 'kan/4
35.400, T/
35.383, 1M
0.017, T/M
33.755, T4
1.636, T/v
0.00846, T/
0.00846, T/
12.810, m
2.810, m
10.000, m
110.000,°C
68.506,°C

4.53. UcTOYHUK TEennoBon 3Heprum kotenbHasa NarapuHa, 109

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a YacC

Pacxog Tenna Ha cUCTEMY OTOMMNEHUS
TennoBble NOoTepu B NoJatoLemM Tpybonposoae

Tennosble noTepy B 06paTHOM TpyGonposoae

MoTepwu Tenna oT yTeyek B cuctemax TennonoTpebneHus

CyMmapHbIn pacxog B nogatoLlem Tpybonposoge
CyMmapHbIn pacxoq B obpaTHoMm Tpybonposoae

CyMMapHbIi pacxod Ha NoanuTky

0.098, Mkan/4
0.097, Mkan/v
0.00031, Mkan/4
0.00021, M'kan/4
0.00046, Nkan/v
3.880, T/4
3.873, T/v
0.007, /v
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CyMMapHbI pacxof Ha cUCTeMy OTOMNMEHNS 3.880, T

Pacxop Boabl Ha yTeukn u3 nogatowero Tpyéonposoaa 0.00011, T/4
Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa 0.00011, T/4
Pacxopg Boabl Ha yTeukn u3 cuctem TennonotpebneHuns 0.00727, T/M
[asneHue B nogatoLwem Tpybonposoae 16.450, m
[aeneHune B obpaTHOM Tpybonposoae 14.450, m
Pacnonaraembin Hanop 2.000, m
Temnepatypa B nogatowiem Tpybonposoge 95.000,°C
Temnepatypa B o6paTtHOM TpybGonposoae 69.885,°C

4.54. LcTOYHUMK TensnnoBon 3Heprum kotenbHasa HoBukoBa, 26

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac 0.182, Nkan/v

Pacxog Tenna Ha cucTemy OTONSEHUS 0.180, Nkan/v
Tennosble NoTepu B nogatoem Tpybonposoae 0.00055, Mkan/v
Tennosble noTepu B obpaTHOM TpybonpoBoae 0.00038, Nkan/y
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHms 0.00085, 'kan/y
CymmapHbI pacxog B nogatoLlem Tpybonposoae 7.204, T/v
CymmapHbI pacxog B o6paTHoMm Tpybonposoae 7.190, T
CymmapHbI pacxog Ha noanuTKy 0.014, T/
CymmapHbI pacxof Ha CUCTEMY OTOMMEHNs 7.204, T/™
Pacxop Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa 0.00019, T/v
Pacxopn Boabl Ha yTeukn us obpartHoro Tpybonposoaa 0.00020, Ty
Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHns 0.01351, T/4
[asneHue B nogatoLem Tpybonposoae 34.870, m
[aeneHune B obpaTtHom Tpybonposoae 24.870, m
Pacnonaraembii Hanop 10.000, m
TemnepaTypa B nogatowem Tpybonposoge 95.000,°C
TemnepaTypa B obpaTtHOM Tpybonposoge 69.890,°C

4.55. UcTOYHUK TensioBoMn 3Hepruu KotenbHasa bapknasa ae Tonu, 17

KonuyectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac 0.273, Mkan/v

Pacxog Tenna Ha cucTemy OTONEeHUs 0.264, lkan/v
Tennosble noTepu B nogatoLem Tpybonposoae 0.00511, Mkan/v
Tennosble noTepu B obpaTHoM Tpybonposoae 0.00221, 'kan/y
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae 0.00015, Mkan/y
MoTepwu Tenna oT yTeyek B o6paTHOM Tpybonposoae 0.00011, 'kan/y
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns 0.00125, 'kan/y
CymmapHbI pacxog B nogatoLlem Tpybonposoae 10.602, T/4
CyMmapHbIn pacxoq B obpaTHoM Tpybonposoae 10.578, T/
CyMmapHbIi pacxoq Ha nognuTky 0.023, T/v
CyMMmapHbI pacxod Ha CMCTEMY OTOMSEHMS 10.600, T/4

Pacxog Bogbl Ha yTeukn 13 nogatoLlero Tpybonposoaa 0.00171, T/v



Pacxopn Boabl Ha yTeuku us obpartHoro Tpybonposoaa
Pacxoa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[aeneHve B nogaroLem Tpybonposoae

[aBneHve B obpaTtHom Tpybonposoae
Pacnonaraemsliit Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B o6paTtHOM TpybGonposoae

0.00179, T4
0.01988, /v
20.170, m
15.170, m
5.000, m
95.000,°C
69.428,°C

4.56. UcTOUYHMK TennoBoun 3Heprum kotenbHaa MuwmnHa, 24

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac
Pacxop Tenna Ha cuctemy oTonneHus

TennoBble NoTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHuns
CyMmapHbI pacxog B nogatoLlem Tpybonposoge
CymmapHbIn pacxog B obpaTHoMm Tpybonposoae
CymMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cUCTeMy OTOMNMEHNS

Pacxopg Boabl Ha yTeukn u3 cuctem TennonotpebneHuns
[asneHue B nogatoLwem Tpybonposoae

[aeneHue B obpaTHOM Tpybonposoae

Pacnonaraembiin Hanop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B o6paTtHOM TpybGonposoae

0.039, lNkan/v
0.038, lNkan/v
0.00038, Nkan/v
0.00025, Mkan/v
0.00026, Nkan/v
2.000, /v
1.996, T/4
0.004, T/v
2.000, T/
0.00375, T/u
3.980, m

1.980, m

2.000, m
95.000,°C
75.588,°C

4.57. UCTOYHUK TennoBoun 3Heprum kotenbHas KyTtysoBa, 41

KonnuecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac
Pacxop Tenna Ha cuctemy oTonneHus

TennoBble NoTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae

MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CymMmapHbI pacxog B nogatoLlem Tpybonposoae
CymmapHbI pacxog B obpaTHom TpybonpoBoae
CymMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cUcTemMy OTOMNNEHNS

Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHns
[asneHue B nogatoLem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae

Pacnonaraembin Hanop

TemnepaTypa B nogatoLiem Tpybonposoae

Temnepatypa B obpaTtHoM Tpybonposoge

0.074, lkan/v
0.073, lNkan/v
0.00018, Mkan/v
0.00011, M'kan/4
0.00034, kan/4
2.920, /M
2.914, 1M
0.006, T/
2.920, /M
0.00548, T/u
4.120, m

2120, m

2.000, m
95.000,°C
69.918,°C
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4.58. UcTOUYHUK TennoBoun 3Heprum kotenobHas Nobeabl ,18

Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHUKE 3a Yac
Pacxopg Tenna Ha cuctemy oTonneHus

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae

MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CyMmapHbI pacxog B nogatollem Tpybonposoge
CyMmapHbIn pacxoq B obpaTHoM Tpybonposoae
CyMMapHbI pacxoq Ha noanuTky

CyMMapHbI pacxoq Ha cucTemy OTOMNMEHUS

Pacxopg Boabl Ha yTeuku u3 cuctem TennonotpebneHns
[asneHuve B nogatoLem Tpybonposoae

[aeneHune B obpaTtHoM Tpybonposoae

Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B o6paTtHOM TpybGonposoae

0.041, Mkan/v
0.041, Mkan/v
0.00025, kan/4
0.00017, M'kan/4
0.00027, lkan/v
2.120, Ty
2.116, T/v
0.004, T/v
2.120, Ty
0.00398, T/u
18.110, m
16.110, m
2.000, m
95.000,°C
75.688,°C

4.59. UcTOUYHMK TennoBon 3Heprumu kotenobHas Mupa, 77-79

KonuyectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac
Pacxoa Tenna Ha cuctemy oTonneHus

Tennosble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHus
CyMmapHbIn pacxog B nogatollem Tpybonposoge
CyMmmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHUS

Pacxopn Boabl Ha yTedkn n3 cuctem TennonotpebnexHus
[asneHuve B nogarowem Tpybonposoae

[aeneHuve B o6paTtHom Tpybonposoae

Pacnonaraembii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B o6paTtHoM TpybGonposoae

0.103, Mkan/4
0.102, Nkan/v
0.00032, lkan/v
0.00016, Nkan/v
0.00048, Nkan/v
4.080, /v
4.072, T
0.008, T/v
4.080, T/v
0.00765, T/v
18.970, m
12.970, m
6.000, m
95.000,°C
69.903,°C

4.60. UcTOoUYHUMK TennoBoun 3Heprum kotenbHas MoposoBa, 101

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac
Pacxopg Tenna Ha cuctemy oTomnneHus

TennoBble NoTepu B nogatoLem Tpybonposoae

Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLLiem Tpybonposoae

MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHus

0.227, Nkan/v
0.218, lNkan/v
0.00460, Nkan/v
0.00318, Nkan/v
0.00013, MNkan/v
0.00103, Mkan/v

63



CymmapHbIi pacxof B nogatoLlem Tpybonposoae
CymmapHbIv pacxog B obpaTHoM TpybonpoBoae
CymmapHbIi pacxog Ha NoanuTKy

CymmapHbIi pacxof Ha CUCTEMY OTOMSEHNS

Pacxop Boabl Ha yTeuku 13 nogatowiero Tpybonposoaa
Pacxopn Boabl Ha yTeukn us obpatHoro Tpybonposoaa
Pacxoa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[aBneHne B nogatowem Tpybonposoae

[aBneHne B obpaTHOM TpyGonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHoM Tpybonposoge

8.761, T/
8.742, 1M
0.019, T/M
8.760, T/
0.00147, T4
0.00147, T4
0.01642, Ty
11.040, m
9.040, m
2.000, m
95.000,°C
69.242,°C

4.61. UcTo4yHuK TennoBoun aHeprum kotenbHasa OAO «Mornoko»

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxopg Tenna Ha cuctemy oTonneHus

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTHoM Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeuyek B o6paTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CymmapHbI pacxog B nogatoLlem Tpybonposoae
CymmapHbI pacxog B obpaTHoMm TpybonpoBoae
CymmapHbIi pacxog Ha NoanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHUS

Pacxopa Boabl Ha yTeudku 13 nogarowiero Tpybonposoaa
Pacxog Boabl Ha yTeukn n3 obpatHoro Tpybonposoaa
Pacxopn Boabl Ha yTedku n3 cuctem TennonotpebnexHus
[asnexve B nogarwowem Tpybonposoae

[aeneHune B obpaTtHom Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B ob6paTtHOM TpybGonposoge

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4YacC

Pacxopg Tenna Ha cuctemy oTonneHus

TennoBsble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepun Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoae

MoTepu Tenna oT yTeyek B cuctemax TennonoTpebneHus

0.898, Nkan/v
0.745, Mkan/v
0.09536, Nkan/4
0.04071, Mkan/v
0.00769, MNkan/4
0.00558, kan/4
0.00357, Mkan/4
31.716, T4
31.478, /v
0.239, T/
31.626, T/
0.09060, T/
0.09060, T/
0.05738, T/4
20.000, m
10.000, m
10.000, m
95.000,°C
67.134,°C

4.62. UcTouHuK TennoBomn 3aHeprum kotenbHasa 000 «KomcopT-cepBUC»

1.216, MNkan/y

1.201, MNkan/y

0.00627, MNkan/4
0.00269, Nkan/v
0.00022, lkan/v
0.00016, Mkan/v
0.00568, Nkan/v
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CymmapHbIi pacxof B nogatoLlem Tpybonposoae
CymmapHbIv pacxog B obpaTHoM TpybonpoBoae
CymmapHbIi pacxog Ha NoanuTKy

CymmapHbIi pacxof Ha CUCTEMY OTOMSEHNS

Pacxop Boabl Ha yTeuku 13 nogatowiero Tpybonposoaa
Pacxopn Boabl Ha yTeukn us obpatHoro Tpybonposoaa
Pacxoa Boabl Ha yTeYkn 13 cuctem TennonotpebnexHus
[aBneHne B nogatowem Tpybonposoae

[aBneHne B obpaTHOM TpyGonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHoM Tpybonposoge

48.092, /v
47.997, T/
0.095, T/u
48.090, T/
0.00258, T/u
0.00258, T/u
0.09017, T4
20.000, m
10.000, m
10.000, m
95.000,°C
69.846,°C
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Paspen 5. MogenupoBaHue Bcex BUAOB NepeKkrioYeHUH,

ocyliecTBnsieMbIX B TENMOBbIX CETAX, B TOM YMucne
nepexksritoYeHNn TeNJIOBbIX HAarpy3oK MeXxay UCTOYHUKaMK
TEennoBOU 3Heprum

B cywecTtByowen cucteme tennocHabxenuns MO «opoa KanvHuHrpag» oTcyTCTBYET BO3-

MOXHOCTb NepeKkri4YeHna 1 pacrnpeneneHna TennoBbiX Harpy3ok Mexay NCTOYHUKamMu TennoBoun

SHeprum.

Pa3pen 6. Pacyet 6anaHcoB TenynoBOM 3HEPrMU NO UCTOYHUKaM
TEenfIoBOM 3HEpPruu u No TeppuTopuanbHOMY NpU3HaKy

PacueT GanaHcoB TensoBon 3Heprumn npeacrtaeneH B [nase 4.

Paspen 7. PacyeT noTtepb TeNNOBON 3HEPrUU

PacyeT noTepb TEMMOBOW 3HEPrMn Yepes n3onsumno TpybonpoBoaoB BLIMOSHEH ANst pexuma

paboTbl NpY pacyeTHON TeMNepaType HapyXHOro Bo3dyxa U pacyeTHON TemnepaType B NoAatoLem

TpybonpoBoge cornacHo TemnepaTtypHoMy rpadunky (cm. Tabn. 2.1.1).

TennoBble NoTepu B nogatoLLem n odbpatHom TpybonpoBogax No UCTOYHMKAM NpeaCcTaBreHbl
B Tabn. 7.1.1.

Ta6nuua 7.1.1. TennoBble NOTepu B NogarLLeM U o6paTHOM TpybonpoBoAax No UCTOUYHUKAM

Ne MoTepu Tennoson aHepruun, Nkan/y
HaumeHoBaHue NCTOYHMKA
n/n B noparowem Tp-ge B o6paTtHOM Tp-ae
1 TOU-2 5,966 2,759
2 TOL-1 4,739 2,429
3 PTC KOxHas 3,297 1,821
4 KotensHas OOO "TTK "bantntuuyenpom” 0,756 0,482
5 PTC CeepHas 7,888 3,951
6 PTC BocTto4Has 0,527 0,316
7 PTC Bbantuiickas 1,607 0,722
8 PTC lNopbkoro 1,089 0,476
9 PTC lNMpnbpexHas 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 EmenssaHoBa, 300a 0,057 0,035
16 |KotenbHas yn. Kaptawesa, 10 0,113 0,050
17 |KotenbHas yn. JletHag, 50a 0,097 0,046
18 |KotenbHas yn. Nasnuka Mopososa, 56 0,085 0,037
19  |KotenbHas yn. baccenHas, 35a 0,043 0,026
20 |KotenbHas yn. NognonkosHuka EmenbaHoBa, 47 0,028 0,016
21 KotenbHas yn. Nasnuka Mopososa, 1154 0,055 0,029
22  |KotenbHas yn. AnekcaHgpa Hesckoro, 188 0,021 0,011
23 |KoteneHas yn. Ykanosa, 29 0,031 0,013
24  |KotenbHag yn. Yysawickas, 4 0,019 0,010
25 |KotenbHas Annesa Cmenbix, 152a 0,024 0,010
26 |KotenbHas yn. ViBaHa 3eMHyxoBa, 6 0,022 0,016
27 |KotenbHas noc. Manoe bopucoso, 19a (lOBC-2) 0,031 0,022
28 |KoteneHas yn. Monogou NBapauu, 4 0,027 0,012
29 |KotenbHas yn. NognonkoBHuka EmenbaHoBa, 92 0,021 0,011
30 |KotenbHag yn. TpaHcnopTHag, 25 0,081 0,048
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Ne MoTepun TennoBo 3Hepruun, MNkan/y
HanmeHoBaHue NCTOUHMKA

nin B noparowem Tp-ge B obpaTtHOM Tp-Ae
31 KotenbHas yn. KpacHocenbckas, 14 0,011 0,006
32 |KotenbHag yn. ConHeyHoropckas, 59 0,035 0,023
33 |KotenbHas noc. lNperonbckuin, 25a 0,006 0,002
34 |KotenbHag yn. [13epxuHckoro, 1628 0,021 0,009
35 |KotenbHag yn. AnekcaHgpa CysopoBa, 1376 0,023 0,011
36 |KotenbHag yn. NMoanonkoBHuka EmensaHoBa, 1566 0,032 0,015
37 |KotenbHas yn. Yysauickas, 1a 0,007 0,004
38 |KotenbHag yn. l'opbkoro, 178 0,032 0,013
39 |KotenbHag yn. KOpus NarapuHa, 41-45 0,001 0,001
40 |KotenbHas yn. QHrensca, 51a 0,024 0,011
41 KotenbHas yn. KonxosHas, 8a 0,003 0,001
42  |KotenbHas yn. baxeHoBa, 21 0,018 0,008
43 |KotenbHas yn. Mapwana HosukoBa, 4—6 0,005 0,003
44  |KoTtenbHas yn. [1sepxwuHckoro, 147 0,021 0,009
45 |KotenbHas yn. Naenuka Mopo3sosa, 146-156 0,004 0,002
46 |KotenbHas yn. JleconapkoBas, 38 0,003 0,001
47  |KotenbHasa npocnekT Mobeabl, 199 0,006 0,003
48 |KotenbHas yn. Knasbl HazapoBon, 57a 0,002 0,001
49 |KotenbHasa np. Coetckun, 103a 0,008 0,004
50 |KotenbHas AO "Monoko" 0,095 0,041
51 KotenbHas yn. KpacHocensckas, 80b 0,006 0,003
52 |KotenbHasg npocnekt Mupa, 136 - -
53 |KotenbHag yn. Aptunnepunckas, 71 - -
54 |KotenbHag yn. Aptunnepunckas, 73 - -
55 |KotenbHag yn. Aptunnepumnckas, 75 - -
56 |KotenbHag yn. Aptunnepunckas, 77 - -
57 |KotenbHag yn. Aptunnepunckas, 79 - -
58 |KotenbHag yn. Aptunnepunckas, 81 - -
59 |KotenbHag yn. Aptunnepunckas, 83 - -
60 |KotenbHas OAO "PXX[O" - -
61 KotenbHas AO "Keapy" - -
62 |KotenbHas B/r 53 - -
63 |KotenbHas B/ 2 - -
64 |KotenbHas B/r 63 - -
65 |KotenbHas B/r 11 - -

Pa3pen 8. PacuyeT noka3arenen HageXXHOCTU TenynocHabxeHus
PacuyeT nokasaTtenen HagexHoOCTN TENNOCHAaGXEeHNA ANA CyLeCTBYIOLWEro NosioXxeHuns (no co-
cTtosHuo Ha 2024 r.) nogpobHo npeacrtasneH B nase 1.
PacuyeT nepcnekTnBHbIX NoKasaTenemn HagexXHoCTM TENNOCHabXXeHMsA Ha KOHeL, pac4eTHOro ne-

puoaa noapobHo npeactaeneH B [naee 11.
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Pazgen 9. IpynnoBble U3MEeHEeHUS XapaKTepPUCTUK OOHEKTOB
(yyacTKkoB TensnoBbIX ceTen, noTpedutenen) no sagaHHbIM
KPUTEPUAM C LeNbio MOAENMPOBaHNSA NepPCneKTUBHbIX
BapMaHTOB CXeM TennocHabxeHus

MC Zulu no3BonsieT oCyLWeCTBNAATb MPYNMNOBbIE U3BMEHEHWNSI XapaKTEPUCTUK 0OBEKTOB (y4acT-
KOB TENnnoBbIX ceTen, NnoTpebutenen) Nno 3agaHHbIM KPUTEPUAM C LIENbIO MOAENUPOBAHNA pasnmy-
HbIX MEPCNEKTMBHbIX BApUAHTOB CXEM TEMNNOCHABXEHNS.

MogenvpoBaHne nNepcnekTUBHbLIX BapuUaHTOB Pa3BUTUS CUCTEMbI TeNocHabXeHns (CTpou-
TenbCTBO HOBbIX U PEKOHCTPYKLMS CYLLEeCTBYIOLLNX MCTOYHUKOB TEMNTOBOW SHEPrUK, nepepacnpeae-
neHve TENMNOBbIX HAarpy3oK Mexay UCTOYHMKaMK, onpegerieHne BO3MOXHOCTU MNOAKIHOYEHMS HOBbIX
notpebuTenen TENnOBOW 3Heprun, onpeferneHne OnTUMarnbHbIX BapUaHTOB KayeCTBEHHOrO U
HagexHoro obecneyeHns: TENMOBOW 3Heprmen HoBbIX NOTpebuTenen n T.4.) OCyLLEeCTBNAeTCa Yepes
MeXaHW3M cO34aHUSA AOMOSNTHUTENbHbIX PACcYETHbIX CNOEB CUCTEMbI TEMMOCHABXeHWS.

B aktyanuanposaHHon cxeme 'O «["opoa KannHuHrpag» npegycMoTpeHo NoAaKmoyeHne oob-
€KTOB MepCcneKkTUBHOW 3aCTPOMKN K TEMNSOBbIM CETSM CyLLeCTBYIOLMX UCTOYHUKOB TernnocHabxe-
Hus. NMogpobHoe onucaHne nogknioYaeMblX NepCcnekTUBHbIX NoTpebutenen npeacrasneHo B Nase
2. OnucaHvne TpybonpoBoaoB, HEOOXOAMMbBIX OMsi MOAKMYEHUss OOBbEKTOB MepCnekTUBHON 3a-

CTpOVIKVI, C UX XapakTepunctmkamm n CTOMMOCTbIO NnpeancTasiieHo B mage 8.
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Paspen 10. CpaBHUTeSIbHbIE Nbe3OMeTpuYeckme rpacpmku
Ansa pa3paboTK1M U aHanu3a cueHapmMeB NepCcrnekTUBHOro
pa3BUTUA TENNOBbIX ceTen

10.1. Nbe3omeTpuyeckue rpadmkm padboTbl TENNOBLIX CeTEN
ot TOLU-1 o TK1-28-5

PacueTHbIn NyTb 418 NOCTPOEHUS Nbe3oMeTpuieckoro rpadmka npusegeH Ha puc. 10.1.1.

MbesomeTpuyeckmii rpaduk no Hanpaenenumto TAL-1 — TK1-28-5 B 2024 r. npeacTaBneHbl Ha
puc.10.1.2.

Mbe3omeTpuyecknii rpadpmk no HanpasnexHmto TOL-1 — TK1-28-5 nocne noaknoyeHns nep-
cnekTnBHbIX Nnotpebutenen B 2035 r. npeacrasnexsl Ha puc.10.1.3.

AHanus ruapaBnmMyecknx peXXMMoB Nokasarn 4oCTaTOYHOCTb NPOMNYCKHOW CcrnocoBHOCTH Tpy6o-
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Hanop, m
w
®

Haumexosanne yana

Teogesuueckas BbICOTE,
M

Pacnonarasmsiit nanop,
JAnnHa yyacTea, M
OWaMeTp yyacTka, M
MoTepu Hanopa & MT, M
MoTepu vanopa s OT, m
CropocTe Bogsl B T,

CropocTk Bogsl B OT,
nair

¥, NMHEIHBIE NOTEPN B
AT wasafia

¥, NMHEIHBIE NOTEPN B
T wonafie

Pacxop & MT, Tiy

Pacxop B OT, T/y

2 256 Eie. A
= "
- - e
=1 Z = g
2 = 7

2 = = 2

1.89 169 23 338

40 39.1 35643 34562
a2 192 1017 103.9
0616 0616 0616 0616
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2365 1.535 1535 1535
2352 1527 1527 1527
9.951 4214 4214 4214
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246033 159729 159732 -1597.41
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32785
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31589
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v
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697 15.03
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20.02
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a1
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0.30%
0.993
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35445
-3528
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21.07
1718
0.309
1291
1.27%
1289
-1.283
6.832

6.768

334.06
-332.49

TEA-16
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17732
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0.309
0.476
0.472
1.284
-1.259
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6.719

33276
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Puc. 10.1.2. NMbe3omeTpuyecknm rpacpmk no Hanpaenenuwo TIL-1 — TK1-28-5 B 2024 r.

TK1-28-5
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Hanop, M

HawmenoBanue yana

Feopesnueckan BuicoTa,
M

Pacnonaraemblii Hanop,
Anuxa y4acTra, M
[MAMETD y4acTka, M
MoTepu vanopa & MT, M
MoTepu Hanopa & OT, M
CropocTe Bogsl B T,
CropocTe Bogw B OT,
i

V. NUHEIHbIE NOTEPH B
T mraim

VA, NHeiiHeIE NoTepK B
NT vanafu

Pacxog 8 T, T/Y
Pacxog 8 OT, Ty

Tau-
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40
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Puc. 10.1.3.
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Mbe3omeTpuyeckum rpacpmk no HanpasneHuwo TIL-1 — TK1-28-5 B 2035 r.
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10.2. Nbe3omeTpuyeckue rpacdmkm padboTbl TENNOBLIX CeTeN
ot TOU-1 go UTN Aumurtposa

PacueTHbIn NyTb 418 NOCTPOEHUS Nbe30MeTpuieckoro rpadmka npusegeH Ha puc. 10.2.1.

MbesomeTpuyeckmii rpaduk no Hanpaenexdmo TOU-1 — LUTI Oumutpoa B 2024 1. npeacTtas-
neHbl Ha pnc.10.2.2.

Mbe3omeTpuyecknii rpadpumk no HanpaeneHuto TAOU-1 — LTI JumntpoBa nocne nogknoyYeHns
nepcnekTuBHblx notpebutenen B 2035 r. npeacTtaBneHbl Ha puc.10.2.3.

AHanus rmgpasnmMyecKnx pexmmoB nokasan 4oCTaTOMHOCTb NPOMYCKHOW CnocobHOCTH Tpybo-

NpPOBOAJOB A4Sl TENNOCHAOXEHNS CYLLLECTBYHOLLMX U NEPCMNEKTUBHBLIX NOTpebutenen.
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Puc. 10.2.1. PacyeTHbIX NnyTb No HanpaeneHuto TAU-1 — LITMN AumuTtpoBa
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Hanop, M
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M oa @ e o

HaumeHosatue ysna

Meofgesuyeckan BuicoTa,
M

Pacronaragmbiii Hanop,
AnvHa y4acTka, M
[OuaMeTp yyacTka, M
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40 391 35643 34705 33603 32786 31.944
412 192 1017 155 856 120.2 1
0.616 0,616 0.618 0.616 0,616 0.616 0.616
0.452 0.089 0.471 0.072 0.411 0.423 0.0M
0.447 0.088 0.467 0.071 0.407 0.419 0.0M
2385 1535 1535 1535 1535 1337 075
23852 1527 1827 1527 1527 1331 0747
9.991 4214 4214 4214 4213 3.199 1.01
9.881 4171 4171 4172 4172 347 1.003
247398 160557 160554 160546 180537 138631 78444
246033 -1507.29 159732 15074 150748 139203 7B1.40

TH21

633
30277
29.5
0414
0733
0777
1645

-1.638

195

7.889
7N
-T74.14

o
5]
P

742

28717
209
0.414
1.828
1.814
1645

-1638

7.949

7.89
77708
-TTeAT

TH2-3

14.26
25.043
80
0.414
0674
067
1615

-1.609

7564

7509
76297
-780.22

Tk2-4

15.08
23.589
20
0.414
0.656
0.652
1.593
-1.587
7.456

7.403
752.55
-749.25

Tkz-5

7215
74275
-740.23

Tk2-6

0.309
0.008
0.008
133

-1.325

7.498

7442

350
-3487

TE2-7

19.37
13.576
ase
0.309
0.628
0622
1288

-1.283

7.037

6985
339.05
-337.8

TK2-8

2037
12.206
315
0.309
0.209
0.208
1194

-1.1%

6.05

6.005
31431
-313.13

30.2

30.1 292 —
" - 28 273
—— - i 261 252 243 241 24 24
g - s .
- - 5 e 195 195 193 193 193
202 . + + =
196 19.8 203 i . pros
+ +
g
]
= - o o -+ @ ~ @ = o 2 ] g
- = = b = I - - % h o )
] g ] g ] 3 @ ] @ o & d H
= P = = = 2 = = = b= = b= 2
E
0
2062 2052 20.38 2085 21.05 21.51 213 2257 2318 2341 2383 2387 23.86
10734 10374  9.312 9.014 8.331 7.893 7308 6332 5621 5257 4804 4718 47
341 532 1 50 46 84 8 715 82 16 22 4
0.309 0.309 0.309 0.309 0.309 0.308 0259 0207 015 0.15 0.15 015
0.181 0.282 0.004 0.184 0127 0.193 0.0 012 0482 0227 0043  0.008
0179 0.28 0.004 0.183 0126 0.191 0008 0419 0181 0226 0.043  0.008
1.085 1.085 0923 0.588 0788 07 045 0465 0438 D41 0.41 0.41
081 <1081 -082 -0884 0785  -0B97 0449 -0463 0436 0409 D409 0409
4819 4819 3624 3.349 2512 2085 1.082 528 2023 1782 1782 1782
4781 4781 3.594 3.323 2492 2.069 1074 2008 1768 1769
280.43 28043 24306 23363 20222 18418 8327 27.14 2546  25.46
27932 27932 24206 23271 20142  -18344 8295 27.02 2538 2536
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Hanop, m

HaumeroBanue ysna

Meopgesuyeckan swicoTa,
M

Pacronaraembii Hanop,
AnvHa y4acTka, M
[OWEMETP y4acTka, M
MoTepn Hanopa B MT, M
MoTepn Hanopa B OT, M
CropocTe sognl 8 T,

CropocTe sogn B OT,
i

V4. nuHeiitble NoTEpH B
T manaine

V4. nuHeiitble NoTEpH B
T nanaina

Pacxog B NT, T/4

Pacxog B OT, T/y

T3l

1.89
40
412
0616
0.523
0517
2543
2529
11.55

11.425
2660.19
-2645.24

TEA

169
38.959
19.2
0.616
0.107
0.108
168

-1671

5.044

4993
1756.88
-1747.91

Tk

236
34.821
101.7
0.616
0.584
0.559
1679
-1671

5.044

4993
1756.84
-1747.94

TkI-2

348
33.698
15.5
0516
0.038
0.085
1679

-1671

5.044

4994
17568.77
-1742.02

TKI-3

453
32,379
886
0616
0.491
0.457
1679

-1671

5.043

4994
1756.68
-1742.1

TK1-4

602
31.401
120.2
0616
0.512
0.508
1471
-1.465
3872

3.838
1538.79
-1532.07

TK1-5

675
30.381
1
0516
0.002
0.002
0.386

-0.883

1.409

1.399
926.87
-923.48

TK241

633
29653
29.5
0517
0.342
0.339
1248

-1.243

34n

3.446
919.51
-318.2

o
5]
P

T4z

28.972
209
0517
0793
0792
1248

-1.243

347

3.447

919.47
-9168.25

TK2-3

1426
27.367
20
0.517
0.298
0.294
1.228

-1.224

3.363

33
905.07
-902.09

THZ-4

15.08
26.729
20
0517
0.229
0287
1214

-1.21

3.286

3.265
294.63
-891.74

Tk2-5

1718
25.15
266.2
0517
0.94
0934
12

-1.196

3.208

3.189
883.9
-381.28

TI2-6

159

-1.585

107

10642

g4
41718

Th2-7

19.37
20.138
88.8
0.309
0.992
0.935
1548
-1.543
10.158

10.095
40753
-408.27

TK2-8

2037
18.16
35

0.309
0.305
0.303
1.441

-1.438

8.799

8744
379.23
-378.04

TH2-10

7253
34538
-34424

Tk2-11

2052
15.471
53.2
0.309
0.427
0.425
1312

-1.308

7.301

7.254
34537
-34425

TK212

2038
14619

0.309
0.008
0.008
1.148

-1.142

301.57
-300.55

TK2-13

2085
13.392
50
0.309
0.236
0.285
1.108

-1.104

5208

5174
29157
-290.62

Tk2-14

2105
12.323
45
0.309
0.201
0.199
0.966
-0.963
3.965

394
2543
-253.47

TK2-14B

2151
11.627
34
0.309
0.31
0.308
0.388
-0.885
3.351

3.329
233.69
-232.93
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TE247

1519
99.08
-92.78

TK2-19

2257
8.313
715
0.207
0.183
0.1867
0.551
-0.549
2142

2127
85.14
5491

258 25 249 249
T v
13 17.9 17.9 18
g
i
T
. £
& & g 5 5
g g @ g H
- = = = c
E
0
2318 2341 2383 2387 23.86
8282 7746 7.8 5953 693
gz 18 2 4
0.15 0.15 0.15 0.15
0269 0334 0083  0.M2
0267 0332 0.083  0.0M
0532 0485 0488 0498
-053  -0487  -0457 0497
2978 2821 282 282
2958 2604 2805 2805
3297 3082 3081 30.91
3285 -3081  -30.82 3082
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10.3. Nbe3omeTpuyeckue rpacmkm padboTbl TENNOBLIX CeTEeN
ot TOU-2 po TK 7-6

PacueTHbIn NyTb 418 NOCTPOEHUs Nbe3oMeTpuieckoro rpadmka npusegeH Ha puc. 10.3.1.

Mbe3omeTpuyeckmin rpaduk no HanpaeneHmio TOU-2 — TK 7-6 B 2024 r. npeacTaBneHbl Ha
puc.10.3.2.

MbesomeTpuyeckmii rpaduk no HanpaeneHuto T3L-2 — TK 7-6 nocne nogknoveHnst nepcnekx-
TMBHbIX noTpebutenen B 2035 r. npeacrasneHsbl Ha prc.10.3.3.

AHanu3a ruapaBnmMyecknx PeXXMMOB Nokasarn 4oCTaTOYHOCTb NPOMYCKHOW crnocobHocTH Tpy6o-

NpPoOBOJOB ANsl TENNOCHAOXEHNS CYLLLECTBYIOLLMX U NEPCMNEKTUBHBLIX NOTpebuTenen.

P

fiyhin

Puc. 10.3.1. PacyeTHbIN NyTb no HanpaBneHuto TAL-2 — TK 7-6

75



Hanop, 1

HaumeHosatue ysna

Meofgesuyeckan BuicoTa,

M
Pacronaraembiii Hanop,
Anuxa y4acTea, M
[OuaMeTp yyacTka, M
NoTepw Hanopa & MT, M
MoTepw Hanopa & OT, M
CropocTe Bogsl B8 T,

CropocTe Bogsl B OT,
i

V. NUHEIiHbIE NOTEPH B
AT wanains

V3. nukeiitble NoTepH B
OT manaim

Pacxog B MT, T/Y

Pacxog B OT, T/y

o

Tall-2

0.706
0.005
0.005
1.84

-1.813
4305
4.183

252765
-2491.45

1025

1D 25146

16.08

17156
1442
0706
0.585
0.568
1702
-1877

358

233825
-2304.4

1D 25120

17.09
73817
3489
0.706
1.414
1.374
170

-1677

3.685

3.582

2337.85
-2304.8

1D 25132

1829
67.786
336.4
0706
1363
1326
170

-1.678

3682

3.584

233713
-2305.51

1D 25116

1538
65.087
35136
0.706
14229
13.855
170
-1678

3681

3.585

2336.81
-2305.24

ID 25127

1538
29.355
76
0.706
0.031
0.03
1.698

-1.681

3668

3.598

233254
-2310.1

1D 25108

1538
29.294
4542
0.706
1.833
1.798
1.698

-1.681

3.668

3.598

233253
=230

TKID 25104

1787
22225
13622
0.706
5.492
5.395
1.697
-1.682

3.665

360

2331.69
-2310.95

67.4 67.4 861 66.3 864 e = 56 —
= 4 —e z 66.1
= = = + o6t 66.2 66.1 6.1 86.9 869 66.3 55
- - 4 =
- el
33
- 201 08 31z 3.4 25 34 341 —
a5 28.1 28.1 295 . - . .
238 238 29 23.1 24 L 3 v
> w—
s 5 .
“
=
)
£ 3 2 2 2 T 2 g T g @ @ e 3 5 5 N 9 @
= - - - - - = - - - = = N [ ~ o ~ ~ n
T T T T = = I = z z Z = = = [ > = = =
3 P P P P P s P P P = [~ = = = [ = = =
5
I
1712 17.05 17.03 182 17.98 17.45 1622 14.95 1532 1434 14.55 1422 13.96 13.87 13.34 1221 1219 1261 135
43615 43.536 43234 4374 42408 41203 39142 38526 37674 36016 3527 3492 34717 3361 32851 32791 32472 31752
19.8 1 1252 68 0.5 1775 303.5 92 1412 1433 1292 1 885 101.9 199.6 3 1 1344
0.706 0.706 0.706 0.706 0.514 0517 0.517 0517 0517 0.517 0.517 0616 0.616 0.517 0.517 0517 0515 0.515
0.08 0.001 0.099 0.046 0.002 0.606 1.037 0285 0.428 0.434 0.372 0.001 0.102 0.243 0.382 0.006 0.001 0.165
0.078 0.001 0.098 0.046 0.002 0.599 1.024 0282 0.423 0.429 0.368 0.001 0.101 0.241 0.378 0.006 0.001 0.164
1696 0.751 0.749 0634 131 1284 1284 1223 121 1208 1178 083 0.83 1.072 0.96 096 0831 0.765
1683 -0.746 -0.744 069 301 4276 1276 4245 4202 1200 4471 0825 0825  -1067  -0954  -0954  08%  -0762
3861 0.725 0.721 062 3253 3106 3105 2818 2758 2753 2616 1047 1.047 217 1.741 174 1313 1118
3.605 0.714 0.1 0§12 3.212 3.087 3.067 2784 2725 2721 2587 1.036 1.036 2147 1.721 1722 13 1.107
233039 103211 1029.46  953.81 95375 04615 94606 00105  891.34 89043 86802 86796 86784 79024 7076 TOT.08 60733 56019
232325 102437  -1021.81  -947.58 04785 04016  -040.25  -B9SE1 886 88520 86314 8632 86331 78591 7032 70331 0422 55726

Puc. 10.3.2. NMbe3omeTpuyecknnn rpachuk no HanpaesneHuwo TIALU-2 — TK 7-6 B 2024 r.
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Hanop, m

30
25
20
15

10

HaumeHoBaHue yzna

Menfg3MyYECKkas BICOTE,
M

Pacnonaraemsiii Hanop,
JnWHA yYacTka, M
[LnaMeTp yyacTka, m
NoTepu Hanopa B MT, M
MNoTepu Hanopa B OT, M
CrkopocTbe Bofbl B [T,
CropocTh Bogbl B OT,
M

Y. MUHERHBIE NOTEDH B
NT waaiu

Y. MUHERHBIE NOTEPH B
OT mmim

Facxog 8 NT, T/y

Pacxog e OT, /4

T

Tal-2

15.91
80

1
0708
0008
0.008
2429

-2.396

749

7201

3336.92
-3282.25

1D 25146

6.232

6.061

304299
-3000.78

D 25120

17.08
59.541
3489
0.708
2391
2328
2214

-2.184

623

6.062

304259
-3001.19

D 25132

18.28
58338
336.4
0.708
2304
2244
2214

-2.185

6.227

6.065

3041 87
-3001.91

I

Puc. 10.3.3. Nbe3omeTpuyecknnn rpachuk no HanpaesneHuwo TIALU-2 - TK 7-6 B 2035 r.

D 25127

M

3.052

30210
-2092.77

TKID 25104

3.107
3.054

3018.91
-2893.87

63.4

33.6

85.1 &6 647 64.3 65 == .
<> = i & = . G4.5 54.4 84.5 B4.5 844 645 65.3 65.3 647 64.3
P — & & —i . g i : .
L=t +—4 4 # ¥ 4 4
323 328 J4.4 345 42 344
A Y 305 312 ‘31 F .31 k] f -
24 241 231 233 243 . 4 + + > * =
o Ay
- &
=
Y
B o o o s = o b 2 9 = o o ~ < - o
2 o = = o = = = = = o v v o ki " r -
[ z = = = z z = o = = = = = > = = 5
5 = = = = = = = = = = = = = = = =
2
I
1712 17.058 17.03 182 17.58 17.45 14.85 15.32 14.55 1422 13.96 13.87 13.7 13.34 12.21 12.18 12.61 12.86
42075 41883 4183 41523 40.688 36.958 36.359 3382 33.196 32.856 32659 32189 31.587 30.852 30.794 30.484 30184
19.8 1 125.2 68 0.5 177.5 92 141.2 128.2 1 88.5 101.9 163.4 199.6 3 1 134.4 162
0.706 0.706 0.706 0.706 0.514 0.517 0.517 0.517 0.517 0616 0616 0517 0.517 0.517 0.517 0.515 0.515 0.515
0.133 0.001 0.116 0.053 0.002 0.692 0.277 0.416 0.361 0.001 0.099 0.238 0.303 0.37 0.006 0.001 0.181 018
0131 0.001 0.114 0.052 0.002 0.684 0.274 0.411 0.357 0.001 0.098 0233 0.299 0.366 0.005 0.001 0.159 0.188
2187 0.an 0.809 0.742 1.399 1.372 1.208 1.192 1.181 0818 0.818 1.056 0944 0.944 0.944 0.819 0.755 0.749
-2.18 -0.805 -0.803 -0.737 -1.3% -1.364 -1.188 -1.185% -1.154 -0.813 -0.813 -1.05 -0.939 -0.938 -0.935% -0.814 -0.751 -0.745
6131 0.243 0.839 0.707 am 3.546 2739 268 2542 1.018 1.7 2105 1.685 1.685 1.684 1.276 1.086 1.068
5.04 0.832 0.828 0.698 3665 3.503 2708 2848 2513 1.006 1.007 2031 1.665 1.666 1.666 1.263 1.075 1.057
3018.22 1113.88 111.26 1018.94 1018.87 1011.31 888.32 878,65 855.46 855.39 835.28 T78.06 695.73 695.65 695.55 598.67 551.93 547.35
-2985.56 -1105.9% -1103.47  -1012.58 -1012.65 -1005.2 -002.84 -873.28 -850.54 -B50.61 -850.72 7737 -551.58 -691.66 S3.T7 -585.52 -548.87 -544.53

TK7-6

135

29785
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Puc. 10.3.4.

Pazgen 11. UsmeHeHNs rmnapaBnmMyecknx pexmmoB, onpegensemMble B nopaake, yCTaHOBIIEHHOM
MeTOANYECKUMMU YKa3aHUAMMU MO pa3padboTke cxemMm TensioCHabXeHus, C y4eTOM U3MEHEHUN
B cocTaBe 06opyaoBaHUA UCTOYHMKOB TEMNJSIOBOM 3HEPrun, TensioBom ceTu U TennonoTpeodnaroLWwmx
YCTaHOBOK 3a nepuopa, npeawwecTBYHOLWMN akTyanmsauum cxeMbl TennocHabxeHusA

MepeyeHb noTpebuTenei, 4oGaBneHHbIX 3a NEPUOA akTyanusaumm 1 pesynbTaTbl KannbpoBKM SNEKTPOHHON Moaenu npveeaeHsl B Tabnuuax 11.1.1.-
11.1.2.

Ta6nuua 11.1.1. NepeyvyeHb NoTpedUTENEen TENNOBOW 3HEPrMu, NOAKNIOYEHHbIX K TEMSIOBLIM CEeTAM 3a Nepuop akTyanusauum

Ne

3aaBurtenb

HanmeHoBaHue
ob6bekTa (agpec)

KapacTpoBbin
appec

TennoBas

Harpy3ka (Mkan/u)

UcTou4HuMK TEenno-
CHabXeHMA obbeKTa

[OaTta Bblgauun
aKTa o noakn4vYeHun

2022 200

yn. KanasuHckas, 3

1 >Q=0,022 o1 21.02.2022 Ne 4
O M Bocc o | (emumseroetieioe saie) | 3515121504638
2 yn. Kas, ¥Q = 0,005 oT 21.02.2022 Ne 5
(BETEPMHAPHbLIV MYHKT)
AOMUHUCTPATUBHO-TOPrOBbIN >Q=0,620
v El\g MZ?:::;'B'% KB.7 KOMMJIEKC U3 HUX: PTC "BocTto4Has"
3 - bep T no yn. ®pyHse, 51 39:15:132517:3 Qort.=0,136 (Cornawenne 06 ot 04.04.2022 Ne 15
noc. MNpunbpexHsbin, r.KannHuH- _
roa B r. KanvHnHrpage QBeHT. = 0,333 YCTYnKe)
ban, (KpoHy anTeka) Qrec. = 0,151
MyHuuMNanbHoe aBTOHOMHOE 3paHve geTckoro caga
4 | BowkoneHoe obpasosaTencHoe Ne 115 no yn. Benmko- 39:15:150809:10 Qor. = 0,18265 TALL-2 oT 26.05.2022 Ne 18
yupexgeHue ropoga KanvHuH- nykckas, 7
rpaga getckum cag Ne 115 B r. KanvHnHrpage
o >Q=1,5726
MKY «YKC» (TexHu4eckuin 3a- Ctpoutenbctso obuieobpaso- U3 HAX: COBCTBEHHas (HoBaS!)
5 Ka3umK) 3 BATENbHOW WKOMbI 10 Y11 PAC- | 59.45.130710:1358 QorT. = 0,6896 rasosas koTenbHas | oT 30.09.2022 Ne 34
(nepepaya nonHOMOuUNIA CBETHOI B Qrec. = 0 276 o yn. PaccReTHON
MAOQOY COLU Ne59) r.KannHuHrpage QBeH.T =O,607 )
MALIOY >Q=0,101
6 r. Kanurvnrpana Kopnyc MALOY p/c Ne 1230 | 39.15.431837:9 Qor = 0,043 PTC "CesepHas” oT 29.09.22 Ne 36
J/c Ne 123 no yn. NoTteMknHa, 23 T ) Qrsé: _ 0 05 P R -
yn. NoTteMknHa, 23 QBeHT' _ 0’008
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Ne 3asBUTEND HaumeHoBaHue KapactpoBbin TennoBas UcTouHuMK TEenno- OaTta Bblgauun
- ob6bekTa (agpec) appec Harpy3ka (Ckan/4) | cHabXeHuss o6beKkTa | aKTa O NOAKNIOYEeHUMU
'BY3 "[etckasn obnactHas JleuebHbIi kopnyc (nutep A) ¢
7 6onbHMua KannHunHrpagckom nepexogHon ranepeem 39:15:111502:120 >Q =0,565 o1 11.11.2022 Ne 61
obnactn" no yn. Am. JoHckoro, no yn. Am. oHckoro, 27
27 (PekoHCTpyKLMA KOMMNNekca T3
3gaHun FBY3 "[letckast obnact- | [MaTonoroaHatoMmnyeckoe oT-
8 Hasa OonbHuua KanvHuHrpaga- JeneHue 39:15:111502:120 >Q=0,184 o1 11.11.2022 Ne 62
ckon obnactn" no yn. Am. oHckoro, 27
no yn. Am. oHckoro, 27)
MKY «YKC» (TexHn4yeckun 3a- CTpoutenbCcTBO OOLIKOMNBHOMO >Q =0,602, 13 Hux: CobCTBEHHas (HoBas)
_ rasoBasi KoTenbHas
9 Ka34mK) ) YUPEXAEHMA N0 yN. 3-T0 Be- | 34 45.090000.10932 | Q0T = 0,258 Mo yn. 3 -ro Beropyc- | ot 17.11.2022 Ne 63
(nepenava nonHoOMouUUM nopycckoro gpoHta B r. Kanu- Qrec. = 0,258 CKOrO ppoHTa
MALQY pa/cap Ne133) HWHrpage QBeHT. = 0,086
B r. KannHuHrpage
>Q=2,388
(Ha 5 kopniycoB)
kopnyc Ne1:
Q=0,447, U3 Hux:
Qot.=0,271,
Qrec.=0,176;
kopnyc Ne2:
Q=0,498, 13 Hux:
MHorokBapTUpHbIE XuUsble Qot.=0,241,
JoMa ans apTMCTOB U cneyuma- Qrec.=0,2568;
10 fMCTOB T€ATPa Onepel n 6a- | 39.15.140506:2333 kopryc Ned: PTC "HOxHas" oT 24.11.2022 Ne 65
doHA NPOEKTOB COLManbHOro 1 neta, no agpecy: Q=0,498, 13 Hux:
KyNbTYPHOro Ha3Ha4eHus P® KO r.KanuHuHrpag, o. Ok- Qot.=0,241,
"HauunoHanbHoe KynbTypHOe TABPLCKUIA Qrec.=0,2568;
Hacnegne" kopnyc Ne4:
Q=0,498, 13 Hux:
Qot.=0,241,
Qrec.=0,2568;
kopnyc Ne5:
Q=0,447, 13 HuX:
Qot.=0,271,
Qrec.=0,176.
Lol MySREAOTo A TeaT- ¥Q=0,283 Tcan/,
11 39:15:140506:2332 U3 HUX: PTC "KOxHas" oT 20.12.2022 Ne 66
panbHOro UCKYCCTB Qor. = 0.138

(150 mecT) no agpecy: P® KO
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HanmeHoBaHue KapactpoBbin TennoBas UcTo4yHukK Tenno- [daTta Bbigauun
Ne 3aaBuTenb
ob6bekTa (agpec) appec Harpy3ka (Ckan/4) | cHabXeHuss o6beKkTa | aKTa O NOAKNIOYEeHUMU
r. KanunnHrpag, o. Oktabpb- Qrec. = 0,1226
CKUi QBeHT. = 0,023
i AOMUHUCTPATUBHOE 3aaHNe
12 | Y®CVH Poconm no Kamukm- | )5 noecy: yn. Heacroro, 190, | 39:15:131007:1605 | $Qot. = 0,15 plorenshan | 4120122022 Ne 77
rpagckon obnactu " " Hesckoro, 188
kasapwma "nutepa 16
"MK co BCTpoeHHbIMK agmMu-
) >Q = 0,745 13 Hux:
13 000 "BanTuk-Cutu" HICTPATVIBHLIMI NOMELLEHN 39:15:140422:6 Qor. = 0,487 PTC "lOxHast" oT 27.12.2022 Ne 72
amn" no agpecy b.XmenbHuu- = 0258
koro, 50 Qrac. =0,
Banan M.C. (du3.nnuo) ngni:;l: Ti:ngﬁsaggy:;;a% >Q = 0,069, 13 Hux:
14 yn. lepueHa,3 A AcTp P 39:15:140702:7 Qor. = 0,056 PTC "tOxHasa" 0T 28.12.22 N2 78
r. KannHnHrpag, yn.Kuesckas, _
Jasbigosa J1.H. 17 «an QBeHT. = 0,013
>':§QKH”§9°§§§ZBZ‘§y‘-’?°”KZTf;Z SQ=0033 uarmx: | | 1C "CesepHas’
15 3AO0 "banTtuk MNMntoc" M 39:15:121310:3 N ) (cornaiueHue o6 oT 28.12.2022 Ne 79
HUHrpag, yn. JllenteHaHTa Qort. =0,033 cTymKe)
Ananosa, 0.2 yery
16| 00O "YK Mepcrextuga” MK o yn. OkTsiGpbokoi, 3 | 39:15:140302:20 | 237 9099 o s PTC "lOxHas" oT 28.12.2022 Ne 80
KomuteT ropoackoro xo3sicrea
M CTpOUTESNbCTBA agMUHUCTPa- _ . KoTtenbHas "CoBeT-
17 | uum ropopckoro okpyra "Topon | VKA no yn. Conparckas, 39:15:121401:15 | 2= 0,069, 13 Hux: cruiA oT 28.12.2022 Ne 81
" 8-12 B 1. KanuHuHrpage Qor. = 0,069 "
KanunHuHrpag np-kt, 103a
(B nuue KoHgpatbea HO.J1.)
2023 200
3naHue a/c Ne74 no 2Q SSTLO?) ;§7me:
1 yn. 3akaBka3sckasi, 19 39:15:111022:7 QFB;'J _ 0 06 T3U-1 oT 14.02.2023 Ne 8
B r. KanvHnHrpage QBeHT.: 0’008
MALOY plc Ner4 >Q=0 2.31 1,43 HUX:
3naHwne a/c Ne74 no Qo% _ 0’ 127 '
2 yn. Haxumoea, 9 B r. Kanu- 39:15:111022:3 Qrac.= 0 08 TOU-1 ot 14.02.2023 Ne 7
HuRTPane QeenT.= 0,024
3naHve g/c Ne7 no yn. 3akas- _ .
3 MAZIOY p/c Ne7 kaackas, 14 39:15:111031:7 | 29 éooﬂl% P TaL-1 oT 28.03.2023 Ne 18
B I. KanuHuHrpage N
Qrec. = 0,069
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HaumeHoBaHue KapactpoBbin TennoBas UcTouHuMK TEenno- OaTta Bblgauun
Ne 3aaBuTenb
ob6bekTa (agpec) appec Harpy3ka (Ckan/4) | cHabXeHuss o6beKkTa | aKTa O NOAKNIOYEeHUMU
3paHue g/c Ne7 no yn. Aomu- >Q =0,109, 13 Hux:
4 panbckas, 7 39:15:111031:8 Qot.= 0,039 TOU-1 ot 28.03.2023 Ne 19
B r. KannHuHrpage Qrec.= 0,070
CyuiecTBytoLLlee 3aaHue (no-
mMeLleHue IV (maHcapaa), uc- Q= 006 U3 HUX:
5 I Kosnos nosfib3yemoe nopg xocTen, nno- 39:15:150829:28 T ) ToU-2 ot 28.03.2023 Ne 21
Qrec. = 0,06
wagpto 364,3 kB.M.)
no yn. baransHaga,17a
" "CyulecTBytoLiee agMnHu-
6 00O "Briok AmuTpus cTpaTMBHOe 3aaHue” no yr. 39:15:111501:9 S Qor. = 0,03 TOU-1 oT 30.03.2023 Ne 20
[oHckoro
Om.[JoHckoro 5a
«3paHue mactepckon, 3gaHune 2Q = 0,125:
000 «CrtpoutenbHo-PrHaHco- rapaxa ’ - Ha 3daHue MacTtep-
7 Bblli P 39:15:120311:185 CKOW W3 HUX: PTC "Ykanosck" o1 11.04.2023 Ne 22
no yn. flokyka, 6 B r. KanuHuk- _
LleHTp» rpage» Qort. = 0,045,
P Qor. = 0,08
®oHA NPOEKTOB COLMANBLHOMO U U ) >Q =2,567, U3 Hux:
8 KYyNbTYPHOro HazHa4eHus My3e|/|H:;v;|| ﬁ%hgm:;ia)@anan 39:15:140505 Qo1 =0,315 PTC "HOxHas" AkT Ne 53 ot
"HaumoHanbHoe KynbTypHOEe 4 T Qrec.= 0,41 21.12.2023
" 0. OkTa6pbCKUN _
Hacnegue QBeHT.= 1,842
>Q=1,6981, us
CTpouTensCcTBO HOBOIO KOP- HUX: akt Ne 54 ot
9 MAQY COLL Ne50 nyca COLL Ne50 no 39:15:000000:13678 Qo1 =0,6471 PTC "KpacHas S
_ 21.12.2023
yn. KawTaHoBas annes, 147 Qrec.= 0,31
QeeHT.= 0,741
>Q =0,8353, us
10 OO0 CneunannsmpoBaHHbIl 3a- n ﬂel\:EITJa:l: j g?a:rlmcnas- 39:15:141722 HUX: ToU-2 akT Ne 56 ot
cTponwmk KOro - BOCTOK-2 yn. CKOTO - EMenbsiHOBa Y Qort = 0,4206 (LT «MapxomeHko») 29.12.2023
Qrec.= 0,4147
) e ) >Q = 0,069, 13 Hux: KoTenbHas «CoBeT- akT Ne 81 ot
1 KrXnC MK no yn. CongaTtckas, 8-12 39:15:121401:15 Qor = 0,069 ckuii p., 103a 28.12 2022
" " . . >Q = 0,099, n3 Hux: " " akT Ne 80 ot
12 YK "MNepcnektuBa MK no yn. Oktabpbckas, 3 39:15:140302:20 Qor = 0,099 PTC "lOxHas 28.12 2022
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Ta6nuua 11.1.2. Pe3ynbTaTbl KaNIMGPOBKU 3NIEKTPOHHOM MOAEeNU

MapamMeTpbl rMApPaBIMYECKUX PEXUMOB paboThl

no AaHHbIM haKkTMYeCcKoro pexxmma pa- | no pesynbTaTam BbINOMIHEHHOW Ka- |[lorpelwHocTb M/A pacxo-
60Tbl B oTONUTENbHLIA Nepuoa 2023- | NMOPOBKM 3NEKTPOHHON MoAenu cu- | AOM, NOJNyYeHHbIM B 3.
Ne MCTOUHMK TeNNOBOM SHEPrHH, MArMCTPANLHLINA BLIBOA 2024 r. CTeMbl TeNNOCHa6XeHunA MoAaenu, u PakTu4eckum
n/n ’ HaBneHue B nogato- Pacxon B nogato- [aBneHue B noaato- Pacxoa B nopa- pacxonom TensioHOCU-
wem/o6paTHOM Tpy- 6 _ |wem/oBpaTHOM Tpy- 6 | Tens B TpyGonpoeoae
6onpoBopax, (M. tem Tp¥ °"'§° 6onposoaax, (M. foiem T‘;’V or;po (%)
BoAae, (M/u./m%/4.) Boae (M°/4./m3/4.)
BoA. CT./M. BoA. CT.) BoA. CT./M. BoA. CT.)
1 |TOU-2 (nepeynok OQHepreTunkos, 2) 105/24 2184 105/24 2293 +5%
2 |T3U-1 (MpaBas HabepexHas, 10a) 80/25 2458 65/25 2474 0%
3 |PTC KOxHas (yn. Kuesckas g.21) 68 /26 1284 68 /26 1284 0%
4 EsgreoJ;bHaﬂ OO0 "TNK "BantntuuenpomM" (Mkp. A.KocmoaeMbsiH- 84 /25 257 84 /25 257 0%
5 |PTC CeepHas (yn. Ctapwero JleniteHaHTa Cubupsikoa, 15) 59 /22 3486 59 /22 3486 0%
6 |PTC Bocto4Has (yn. AntnHckas, 99a) 66 /35 1757 66 /35 1757 0%
7 |PTC bantuiickas (yn. OnbbnoHrckas, 22) 60/30 899 60/30 899 0%
8 |PTC lNopbkoro (yn. Nopbkoro, 166) 45/28 556 45/28 556 0%
9 |PTC lMNpubpexHas (yn. 3aBoackas, 11) 50/30 41 50/30 41 0%
10 |PTC Ykanosck (yn. Jokyka, 43) 55127 454 55/27 454 0%
11 |PTC Uenpycc (yn. NMpasas HabepexHasi, 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. Anekcangpa Hesckoro, 90) 49/33 88 49/33 88 0%
15 |KotenbHas (yn. MognonkoBHuka EmenbsaHoBa, 300a) 39/29 115 39/29 115 0%
16 |KoTtenbHas (yn. Kaptawesa, 10) 44124 87 44124 87 0%
17 |KotenbHas (yn. JleTHsas, 50a) 40/28 108 40/28 108 0%
18 |KoTtenbHas (yn. Naenvka Mopo3soBa, 56) 36/24 133 36/24 133 0%
19 |KotenbHas (yn. baccenHas, 35a) 36/28 65 36/28 65 0%
20 |KotenbHas (yn. NognonkoBHuka EmenbsaiHoBa, 47) 44 /36 71 44 /36 71 0%
21 |KotensHas (yn. Maenuka Mopososa, 1154) 38/18 62 38/18 62 0%
22 |KotensbHas (yn. AnekcaHgpa Hesckoro, 188) 38/19 99 38/19 99 0%
23 |KotenbHas (yn. Ykanosa, 29) 45/15 47 45/15 47 0%
24 |KotenbHas (yn. Yysaluckas, 4) 41/16 43 41/16 43 0%
25 |KotenbHas (Annesa Cmenbix, 152a) 40/20 43 40/20 43 0%
26 |KotenbHas (yn. VisaHa 3emHyxoBa, 6) 73120 71 73/20 7 0%
27 |KotensbHas (noc. Manoe Bopucoso, 19a (FOBC-2)) 40/30 46 40/30 46 0%
28 |KotenbHas (yn. Monogow "'Bapauu, 4) 25/15 25 25/15 25 0%
29 |KotenbHas (yn. NognonkoBHuka EmenbsaHoBa, 92) 53 /45 48 53/45 48 0%
30 |KotenbHas (yn. TpaHcnopTtHas, 25) 63 /28 36 63 /28 36 0%
31 |KotenbHas (yn. KpacHocensckas, 14) 38/31 46 38/31 45 -2%
32 |KotensbHas (yn. ConHeyHoropckas, 59) 59/20 46 59/20 46 0%
33 |KotenbHas (noc. Mperonbckuii, 25a) 31/10 18 31/10 18 0%
34 |KotenbHas (yn. [3epxwuHckoro, 1628) 40/35 31 40/35 31 0%
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MapamMeTpbl rMApPaBIMYECKUX PEXUMOB paboThl

Nno AaHHbIM (haKTU4YeCKOro pexuma pa-
60Tbl B oTONUTENbLHLIX Nepuog 2023-

no pesynbTaTaM BbINOSIHEHHOW Ka-
NMGPOBKMN 3MEKTPOHHOM MOAENM CU-

MNorpewHocTb M/A4 pacxo-
OOM, MOJIy4YeHHbIM B 3/1.

Ne MCTOUHMK TeNNOBOH SHEPrIK, MArMCTPANLHLINA BLIBOA 2024 . cTeMbl TennocHabxeHus mogenu, u pakTM4ecknum
n/n ’ HaBneHue B nogato- Pacxon B nogato- [aBneHue B nopato- Pacxoa B nopa- pacxonom TensioHoCuU-
wem/o6paTHOM Tpy- 6 _  |wem/oBpaTHOM Tpy- 60nDo- Tens B Tpy6onpoBoae
6onpoBopgax, (M. em Tp‘{ °"'§° 6onpoBsogax, (M. tolem TE’V 3p (%)
BoAae, (M/u./m%/4.) Boae (M°/4./m3/4.)
BoA. CT./M. BoA. CT.) BoA. CT./M. BoA. CT.)

35 |KotenbHas (yn. AnekcaHgpa Cysoposa, 1376) 55/35 14 55/35 14 0%
36 |KotenbHas (yn. MognonkosHuka EMenbsiHoBa, 1566) 50/25 18 50/25 18 0%
37 |KotenbHas (yn. Yysaluckas, 1a) 36/16 16 36/16 16 0%
38 |KotenbHas (yn. Nopbkoro, 178) 36/11 17 36/11 17 0%
39 |KotenbHas (yn. KOpus NarapuHa, 41-45) 36/16 10 36/16 10 0%
40 |KotenbHas (yn. QHrenbca, 51a) 33/13 11 33/13 11 0%
41 |KotenbHas (yn. KonxosHas, 8a) 22/19 22 22/19 22 0%
42 |KotenbHas (yn. baxeHosa, 21) 30/24 11 30/24 11 0%
43 |KotenbHas (yn. Mapwana HosukoBa, 4—6) 16/9 15 16/9 15 0%
44 |KotenbHas (yn. O3epxuHckoro, 147) 40/35 12 40/35 12 0%
45 |KotenbHas (yn. MNasnuka Mopososa, 146-156) 20/15 20 20/15 20 0%
46 |KotenbHas (yn. Jleconapkosasi, 38) 51/21 9 51/21 9 0%
47 |KotenbHas (npocnekt Mobeapl, 199) 36 /26 15 36/26 15 0%
48 |KotenbHas (yn. Knaesbl Hasaposow, 57a) 25/20 3 25/20 3 0%
49 |KotenbHasa AO "Mornoko" (yn. Kamckas, 65) 20/10 33 20/10 33 0%
50 |KotenbHas np. CoBeTtckuii, 103a 25/13 7 25/13 7 0%
51 |KotenbHas npocnekt Mupa, 136 H/g H/g H/g H/A H/g
52 |KotenbHas yn. KpacHocenbckas, 806 20/10 48 20/10 48 0%
53 |KotensHas OO0 "SHeprus" (yn. Aptunnepunckas, 71) 20/10 19 20/10 19 0%
54 |KotenbHas OO0 "3Heprua" (yn. Aptunnepuiickas, 73) 20/10 21 20/10 21 0%
55 |KotenbHas OO0 "3Heprua" (yn. Aptunnepuiickas, 75) 20/10 21 20/10 21 0%
56 |KotensbHas OO0 "OHeprus" (yn. Aptunnepunckas, 77) 20/10 19 20/10 19 0%
57 |KotensHas OO0 "OHeprus" (yn. Aptunnepunckas, 79) 20/10 19 20/10 19 0%
58 |KotensHas OO0 "SHeprus" (yn. Aptunnepunckas, 81) 20/10 21 20/10 21 0%
59 |KotenbHas OO0 "3Heprua" (yn. Aptunnepuiickas, 83) 20/10 21 20/10 21 0%
60 |KotenbHas OAO "PXKA" (yn. CyBopoBa, 1a) 20/10 250 20/10 250 0%
61 |KotenbHas AO "Keapy" H/A H/A H/n, H/n, H/A
62 |KoTtenbHas B/r 53 H/g H/g H/A H/a H/g
63 |KoTtenbHas B/r 2 H/g H/g, H/4 H/a H/g,
64 |KoTtenbHas B/r 63 H/A H/A H/n, H/n H/A
65 |KoTtenbHas B/r 11 H/A H/A H/n H/n H/A
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Pazgen 12. CueHapuu pa3BuTuUsa aBapmMm B CUCTEeMax TennocHabXxeHus ¢
MoAenupoBaHMEM rMapaBriNv4eCKUX PEXUMOB paboTbl TaKUX CUCTEM,
B TOM 4YMCIie Npu OTKa3e 35IeMeHTOB TensioBbIX CeTen U NP aBapUNHbIX
pexumax padboTbl CUCTEM TensoCHabXeHUs, CBA3aHHbIX C
npekpawieHmem noga4vum TenyoBon aHeprum

12.1. PacyeT npeaenbLHOro BpeMeHu ycTpaHeHus
aBapuin Ha TennoBbIX CeTAX

C ncnonb3oBaHMEM AaHHbIX O TEMMOAKKyMynvpyowen cnocobHocTn 06bekToB TennonoTpetd-
neHus (3gaHnin) onpeaensitoT BpeMsi, 3a KOTOpPOoe TeMnepaTypa BHYTPU OTaniBaeMoro NomMeLL.eH1s
CHM3UTCA OO0 TemnepaTtypbl, YCTaHOBIIEHHON B KpUTEPUSX OTkasa TennocHabxeHusi. OTkas Tenno-
cHabxeHus noTpebuTtensa — cobbiTue, NpMBoasLLEe K NaAeH 0 TeMnepaTypbl B OTanMBaemblx no-
MELLEHUAX XKUNbIX U 00LLECTBEHHLIX 34aHN HKe +12 °C, B NPOMbILLIEHHbIX 34aHUsIX Huke +8 °C
(CI 124.13330.2012 Tennosble ceTn).

[na pacyeTa BpEMEHM CHKEHUSA TEMMEPATYPbI B XKXUITOM 34aHMN UCNONb3YIOT (POPMYIy:

QO
t, =t + o + %V
aV  exp(z/B)

rae t - BHyTpeHHAA TeMnepartypa, KoTtopad yCTtaHaBlINBAeTCA B NOMELLEeHNN YEPE3 BPEMA z B

t—t -

yacax, rnocre HacTynneHus ucxogHoro cobbiTus, °C;z - Bpemst oTcunTbiBaemoe rnocrie Havana uc-
XOOHOro COoBbITUA, Yt - TemnepaTtypa B OTannMBaeMOM MOMELLEeHU, KoTopas Gbina B MOMEHT

Hayana ncxogHoro cobbiTus, °C;t - TemnepaTtypa HapyXHOro BO3ayxa, ycpeHeHHasi Ha nepuoae
BpeMeHn z, °C;Q_- nogaya Te NnoThl B noMellenune, [x/4; g V - yaernbHble pacyeTHble TenmnoBble
notepw 3aanus, k/(4x°C); B- KOapPUUNEHT akKyMynsaLuM NoMeLLeHns (34aHus), u.

[ins pacyeTa BpeMeHW CHUXKEeHUsI TemnepaTypsbl B X1rnoM 3agadum o +12 [1C npu BHeE3anHoOM

npekpaLleHun TennocHabxeHust ata goopmMyna npu Qi’/ =0 VMMeeT creayoLwuii Bua;
a

o

(ts B tH)
(t..—t.)

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

z=BxIn

cHabxeHus (+12 °C gns unbix 30aHuin).

PacueT npoBoguTtca Ong Kaxgow rpagauum NoBTOPSIEMOCTM TemnepaTypbl HapyXHOro BO3-
ayxa. PacyeT BpeMeHU CHUXEHNa TeMnepaTypbl BHYTPU OTannBaemoro noMeLLeHnsa npu koadgdum-
LMEHTE akKyMynauum Xunoro 3aaHmsa 3=60 yacos npueBenéH B Tabn. 12.1.1.

Ta6nuua 12.1.1. PacyeT BpeMeHN CHUXXeHUSA TemnepaTypbl BHYTPY OTanJimuBaemMoro nomMeLeHusi

TemnepaTypa HapykHOro Bo3ayxa, °C Bpemsi cHMXeHus TemnepaTtypbl Bo3ayxa
’ BHYTPM oTannueaemMoro nomewieHus 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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[ns aHann3a aBapunHbIX PEXNMMOB paboTbl TEMMOBbIX CETEN OT MCTOMHUKOB TEMNOCHAbXeHMs
O «Mopog KanuHuHrpag» B 3neKTpOHHOW Modenun Gbiny cmMoaenupoBaHbl Cryvan npekpalleHus
nogayv TennoBon 3HEPrUN NO OCHOBHbLIM TEMMOBbLIM MarucTpansiM OT KPYMNHbIX MCTOYHUKOB Tenso-
CHabXeHwus:.

12.2. MogenupoBaHue aBapuMm Ha MarmcTpanbHOM TensioBom BbiBoae TOL-1
[ns mogenupoBaHnsa aBapunHon cutyaumm Ha Tennoson cetn ot TIAL-2 6binu BeibpaHbl yya-
ctok ot TK 1-9 go TK 1-10 maructpanbHoro tennosoro Boisoga Ne 1 1 yyactok ot TK 3-13 go TK 3-
14, npuBeadeHHble Ha puc. 12.2.1. lNocne oTKMYeHUs 4aHHOro ydacTka Obifl BbINOSIHEH rMapaBnu-
YeCKUI pacyeT TEMMOBOW CETU pacCMaTpMBaAEMOro UCTOYHUKA TenmnocHabxeHns B oTkanubposaH-
Hon anekTpoHHon mogdenu B MK ZuluThermo. No ntoram pacyeta 6bI10 yCTaHOBMEHO, YTO BBUAY
HanMuusa pesepBUpYyOLLMX TENNOBLIX MarucTpanen Ha cesepe ot PTC CesepHas gnameTtpom 400
MM 1 Ha BocToke oT PTC BocTtouHasa gnametpom 500 mm, TennocHabxeHne notpeburtenen He npe-
KpaTUTCsl, HO KA4YeCTBO TENNOCHabXeHUa yxyawuTtcs. 30Ha yxyalweHus TennocHabxeHns npvse-
AeHa Ha puc. 12.2.2. PesynbTaTbl pacyeTa NnokasbiBaloT, YTO TeMnepaTypa BHYTPEHHEro Bo3ayxa

paccmMaTpuBaeMbix noTpedutenen coctasut oT +10 go +16 °C.
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Puc. 12.2.2. 3oHa yxyAlleHMA TeNNOCHabXeHUs noTpedutenen

12.3. MopenupoBaHMe aBapum Ha marucTpanbHOM TensioBoMm BbiBoge TIL-2
[na mogenvpoBaHWsi aBapuiHOM CUTyaumm Ha Tennoson cetu oT TOL-2 Gbin BbIGpaH y4yacTok
MarmcTpanbHOro TenmnoBoro BblBOAA, NpuBeAeHHbIn Ha puc. 12.3.1. MNocne oTKNYeHns gaHHOro
yyacTka Oblfl BbIMOMHEH MMAPaBMYECKUA pacyeT TENOBOW CETU pacCMaTpMBaAEMOro MCTOYHMKA
TennocHabxeHnsa B 0TkanmbpoBaHHOM anekTpoHHon moaenu B MK ZuluThermo. Mo ntoram pacyeta
ObINI0 YCTAHOBMNEHO, YTO BBUAY HanNuuusa pesepsupytowien tennoson maructpanu ot PTC KOxHaa
anametpom 700 Mmm TennocHabxeHne noTpedbuTenen He NpeKkpaTUTCs, HO KA4eCTBO TensiocHabxe-
HUA yxyawmTtces. 3oHa yxyaweHus TennocHabxeHnsa npuseaeHa Ha puc. 12.3.2. PesynbTaThl pac-
yeTa MoKasbIBaloT, YTO TEMMepaTypa BHYTPEHHErO BO3Ayxa paccMaTpuBaeMbix noTpebutenen co-

ctaBut oT +12 o +15 °C.
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