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KypcoBoit mnpoekr «TemnocHabxkeHue palloHa TOpoJia» BBIMOJIHAETCS
cTylaeHTamMu Bcex (opM oOydeHus (O4HOM, 3a0uyHOM) crenuanbHocTd 270109
«TemmorazocHaOXeHNUE W BEHTWIAIUSA» W SBISETCS 3aBEPIIAIOIIAM STAllOM
u3ydeHus: kypca «TemrocHaOkenne» B ydeOHOM 3aBeqeHWH. B Hem B
COKpAIIEHHOM O0OBEMEe PENIafoTCS OCHOBHBIE BOIPOCHI IEHTPATU30BAHHOTO
TEIUIOCHAOKEHUS SKUJIUIIHO-KOMMYHAJIbHOM 3acTpoiiku ropoja. B mpomecce
paboOThl HAJ MPOEKTOM CTYACHT IMOJIY4YaeT HABBIKM MPAKTUYECKOTO MPUMEHEHUS
TEOPETUYECKUX 3HAHUW W PEIICHUS KOMIUIEKCHBIX HWHXCEHEPHBIX 3aaad
[IEHTPAIN30BAHHOTO TETUIOCHAOKECHHSI.

B HacTosAmmMX METOAWYECKUX YyKa3aHUSX H3JaraeTcs TMOPSAOK OINPEACIICHUS
UCXOJHBIX JAHHBIX, HEOOXOAMMBIX [UIsl BBHITIOJHEHUS KypCOBOTO IIPOCKTA,
Pa3bICHAIOTCS TPEOOBAaHUS MO COACPIKAHUIO, COCTABY, 00beMY, U O(POPMIICHUIO
MPOEKTA, MPUBOJAUTCS CITUCOK HEOOXOIMMOM JTUTEPATYPHI.

1. I/ICXOI[HLIe JaHHbIC.

Bce ocHOBHbIE HCXOAHBIE [aHHBIC ISl BBIMIOJIHEHUS KYpPCOBOI'O MPOEKTa
«TemnocHabxxeHue pailoHa ropoja» CTYAEHT ONpPEAeisieT caM, B COOTBETCTBUH C
HACTOSIIIIAMKM  METOJMYECKUMHU yKa3aHUsSMH. K BBITIOJHEHUIO TPHHUMACTCS
BApUAHT, HOMEP KOTOPOr0 COOTBETCTBYET MocieaHed nudpe HOMepa 3auyeTHOU
KHIDKKH CTYJICHTA.

JIist BBIMOJIHEHHS] KYypPCOBOTO MPOEKTa 3aJlal0TCsl CIEAYIOIIME OCHOBHBIC
MCXOJIHbIC JJAHHbIC:

1. Tenepanpubiii uian ropoaa ([Ipunoxenue 1).
Pation ctpoutenbctBa (Topos).
TeMmnepaTypsl HAPYKHOTO BO31yXa, OC: to, ty,tor

HpOI[OJ'DKI/ITeJIBHOCTB OTOIIUMTCIIBHOI'O IICpHUOaA.

2
3
4
5. Pacnonoxenne TOIl B HanpaBnenuu ot xuiaoro MKP.
6. Paccrosaue ot TOII no xunoro MKP.

/. TInoTHOCTBH HaceneHus, Yen/ra.

8. O6mwas wiommap, M2/ra.

9. PacueTHbIic TEMIIEpaTyPHI TEIIIOHOCUTEIIS.

10. Tum mpoxIagKH.

11. PaccuuThiBaeMoe 31anne (HauMEHOBaHUE OOBEM 31aHus).

OcranbHble HUCXOAHBIE JaHHBIE, HEOOXOAWMMBbIC [JIsi PELICHUS OTIEIbHbBIX
YAaCTHBIX BOMNPOCOB KYpPCOBOTO TMPOEKTa, CTYJAEHT CaMOCTOSITEbHO, IO
HOPMAaTHUBHOW WJIM CIPAaBOYHOM JUTEpPAType, PYKOBOJACTBYSICh OCHOBHBIMH



HCXOIHBIMHU AAHHBIMH, HCKOTOPBIC M3 KOTOPLIX IMPUBCACHLI B HpI/IJ'IO)KeHI/IHX 1-3
HACTOAIIINX METOANYCCKUX YKaSaHI/Iﬁ.

2. Cojnep:kaHue KypcoBOIo MPoOeKTa.

B kypcoBoMm mnpoekTe pa3pabaTblBaeTcs B COKpPAaUIEHHOM O0BbEMeE BOJSHas

CHUCTCMa

OCHTPAJIUM30BAHHOI'O TEINIOCHA0KEHUS )KHHHHIHO—KOMMYHEUIBHOIZ

3acTpoMKu ropoja. B mpoekre pemaercs cieayonue OCHOBHbIE BOIPOCHI:

1.

o o

© o

OrnpenenieHne pacYETHBIX YAaCOBBIX U T'OJOBBIX PACXOJOB TEIUIOTHI HA
OTOIUICHHWE, BEHTWIALIMIO, TOpsuee BOJOCHAOXKEHHE U CYMMapHOTO
noTpeOaeHus Tera.

Pacuer u noctpoenue rpaukoB pacxo/I0B TEIJIOTHl B 3aBUCUMOCTHU OT
TEMIIEPAaTypbl HAPYKHOIO BO3AyXa M MO MOPOJOIKUTEIBHOCTH
OTOMUTEIBHOTO MEPUOJA.

Pacuer npuHIMNUAIBHOW CXEMbl MOJKIIOUEHUS NOTpeOUTeNe K
TETUIOBBIM CETSIM.

Pacuer u noctpoeHue rpauKoB peryaupoBaHus OTIIyCKa TEIUIOTHI Ha
OTOIUICHHE, BEHTWIALIMIO, TOpsuee BOJAOCHAOXKEHHE U CYMMapHOTO
noTpebaeHus Tera.

TpaccupoBKa TEMIOBBIX CETEW HA TEHEPATILHOM IIJIAHE rOpPOoJa.
BrinosiHeHWEe pacyeTHOM CXeMbl [JIs TUIPABIMYECKOTO pacydeTa
TEIIOBOU CETH.

I'mppaBnuuecknii  pacyeT TEIUIOBBIX CETEHW MO 3KOHOMHYECKHU
HaWBBITOAHEHIITUM YACIbHBIM JIMHEHHBIM MOTEPSIM JIABJICHUSI.
[TocTpoeHune Nbe30MEeTPUUECKOTo rpadka TEIIOBBIX CETEH.
BpinosiHEHME  MOHTa)XXHOM  CXEMbl  y4acTKa  TEIUIOBOM  CETH,
BKUTFOHaronie He MeHee 10 KOMIEHCAITMOHHBIX YYaCTKOB M 3 Y3JIOBBIX
KaMepBhl.

10. TTocTpoeHue mPOaOIBHOTO MPOGUIS YIacTKa TEIJIOBOW CETH THHOMN

He meHee 500 meTpoB.

11. I'paduueckas pazpaboTKa y310BOM KaMephl TEIJIOBOW CETH.
12. BeraepunBaHue AeTajIeld U DJIEMEHTOB KOHCTPYKIIMH TETJIOBOU CETH.

3. CocTaB 1 00b€M KypcOBOIr0 NMPOEKTA.

KypcoBoii TpoeKT COCTOUT M3 PacUETHO-TOSICHUTEIBLHON 3alUCKH 00BEMOM
30-40 crpanwmi u 1-2 nmucto yeprexeit (popmara Oymaru cM. B pasgene 4).

PacuetHo-nosicHUTEIbHAS 3aIIMCKa JAO0JKHA COACPKATh CICAYIOIIHUE Pa3aCIIbl.

ok wnE

XapakTEPUCTHUKA TOPOJIA;

KJIMMaTHYE€CKHUE JAHHBIE;

pacxoasl TEMIOTHI,

pPEryJIMPOBAaHHUE OTIYCKA TEIJIOTHI;
KOHCTPYKILIMH IIPOKJIAJIKN TEIIOBOM CETH;
TUJAPABIMYECKHUM PACUYET TEILUIOBOU CETH.



B pacueTHO-NOSICHUTENbHOW 3amuCKe MPUBOASATCS cleaytoiue rpadukud u
CXEMBI:

e rpaduk CyMMapHOTO  pPac4YeTHOTO  TEIJIOBOTO  MOTOKa  JJIs
KJIIMMaTU4YE€CKHUX YCIOBUN HACENIEHHOTO MYHKTA,;

® TroJ0BOM TIpaduK MPOJOJIKUTEIBHOCTH CYMMapHOTO TEMJIOBOTO
MOTOKa,

® TMpUHIHUNHUATbHASA CXEMa TMOAKIIOUECHHUS TOTpeOUTeNss TEIIOThl K
TEIJIOBOU CETH,

e rpaduKyd  PEryJMpPOBAHUS  TEIJIOBBIX  HArpy30K  OTOILUICHHS,
BEHTHWISAIIUH, TOPSAYETO BOJOCHAOKEHUS U CYMMapHOMU;

® pacueTHas cXeMa K THAPABIMYECKOMY pacyeTy TEIIOBOU CETH;

® MHE30METPUUECKUH IpaPUK TETIOBOU CETH.

Ha geprexax KypcoBOro mpoeKkTa JOJKHBI ObITh MPEICTABIICHBI.

® TCHEPaJbHBIM IUIAH TOPOJA C HAHECEHHBIMH TOPU3OHTAISIMH, TPACCOU
TEIJIOBOM CETU U UCTOYHUKA,;

MOHTa)XHasl CXeMa TEIUIOBOU CETH;

MPOI0JIBHBIN PO U TEIJIOBOM CETH;

TJIaH ¥ pa3pe3bl y3JI0BOM KaMEpPhl TEIUIOBOM CETH;

JETAIIA U 3JIEMEHTBI KOHCTPYKIIMU TEIUIOBOM CETH;

MbE30METPUUECKUM rpadUK TEMI0BOM CETH.

4. TpeooBaHus K 0OPMJIEHUIO KyPCOBOIO NPOEKTA.

TekcT pacueTHO-MOSICHUTENIBHOW 3aMUCKUA KyPCOBOTO MPOEKTA OJKEH OBITh
AKKypaTHO HalKCcaH YEepHUJIAMH WJIM [IAPUKOBOM pydyKOM Ha mucued Oymare
dopmata 297x210 mm (A4), wim npu ucnoab3oBanuu porpammer Word - mpudr
Times New Roman, Neld; momns: BepxHee u HmkHee - 20 mm, neBoe - 30 mwm,
mpasoe - 10 mm.

B pacueTHO-NOSCHUTENBHOM 3aUCKE MPUBOJATCS BCE pacdyeThl U (POPMYIIBI C
OOBSCHEHUEM BXOASUIMX B HUX Benu4yuH. JlaHHbie U (GOpPMyIbl, B3SIThIE W3
y4eOHOM, CIPaBOYHOM W HOPMATHUBHOM JIMTEPATYPhl WIM U3 KOHCHEKTA JICKIUH,
JNOJDKHBI MUMETh CCBUIKM Ha MCTOYHUKHU. CIIHCOK HCMOJIb30BAaHHOW JIMTEPATYPHI
npujiaraeTcsi B KOHIE 3amnucKku. PacueTbl COMpOBOXKIAIOTCS HEOOXOIUMBIMU
MOSICHEHUSIMA, & PE3YJbTAaThl PACUETOB - CPABHUTEIBHBIMU OLEHKH. Y BCEX
Pa3MEpHBIX BEJIMYMH YKA3bIBAIOTCS €IUHULBI U3MEPEHHUS.

Bce Tabaunpl B pacyeTHO-MOSICHUTEIBHOM 3alUCKE JIOJHKHBI HMETh
MOPSAIKOBBIE HOMEP U Ha3BaHHS.

CxeMbl W TpaduKH, BKIIOYEHHBIE B 3alUCKY, BBIYEPUMBAIOTCS YEPHBIM
KapaHallloM, pa3pelaeTcsl UX BBIMNOJTHEHUE TaKXKe I[BETHBIMU KapaHJallaMu WU
IapuKoOBOM pyudkoil. Bce cxeMbl U rpaduku TOJKHBI UMETh MOPSIAKOBBIE HOMEpPaA
1 Ha3BaHus. Hymepaius ux Beaercs OTAeIbHO OT TaOull.

PacuetHO-nIOsICHUTENBHAS 3allUCKAa JOJDKHA UMETh COJAECPKAHUE C MEPEYHEM
ee pazgenoB. Ona odopmisercas B Buae Terpaad. CTpaHUIBI 3alUCKU



HyMepyroTcss. Ha o00JIO)KKe WJIM THTYJIBHOM JIHCTE YKa3bIBAIOTCS: ITOJTHBIC
HAaMMCHOBAHUs y4eOHOro 3aBelieHUs W KadeIapbl, Ha3BaHUE KYPCOBOTO IPOEKTA,
bamMWwIdsg W WHUIMAIBI TpernojaBaTe)ii W CTYACHTa, IHUQpP TPYyMIIbl, HOMEp
3a4YE€THOW KHUKKH.

YepTerkd  BBIMOJNHAIOTCS  YEPHBIM  KapaHJAIIOM B COOTBETCTBHU  C
TpeOOBaHUSAMH  CTAaHIAPTOB CIUHOW KOHCTPYKTOPCKOW JIOKYMCHTAIlMH Ha
yepTekHON Oymare hopmara Al (pasmep smcra 594 x 841 mm). Jlst BBITOJTHEHUS
YepTeIKEH PEKOMEHIYETCS CIICIYIOINE MACIITA0bI:

e TeHepalbHBIN TWiaH ropoaa - M 1:10000;

e MOHTa)XHAsI CXEMa TEIIOBEIX CETEH - 0e3 MacIuTada;

® IbE30METPUYCCKHI rpauK TEIUIOBOM CETH - TOPU3OHTAILHBINA (JIJTHH)
1:5000 wmm 1:10000; BeptukansHoro (Hamopa) 1:500 wmu 1:1000;

® TIPOJIOJIBHBIN MPO(IIH TETUIOBOM ceTu: ropu3oHTanbHblil - M 1:1000,
BepTHKaJbHBbINH - M 1:100;

e y3j0Bas kamepa TermioBoi cetn - M 1:20, 1:25, 1:50 (B 3aBHcHMoOCTH
OT pa3MepoB KaMephl);

e JICTaJM M 3JIEMEHTHI KOHCTPYKIMHU TerutoBoi cetu - 1:5, 1:10, 1:20 (B
3aBHCHMOCTH OT Pa3MepoB JeTajieill H 3JIeMeHTOB).

BapuaHThbl reHepajIbHOIO IVIAHA TOPOAA. Ipunoxenue 1. (M 1:50000)
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HcxoaHble JaHHBIE IJIS 1T OCKTHPOBAaHHUA.

Ipuioxkenue 2.

Pacuernbie
[Mocnennun Temnepatypsr . Paccros|  Ilnor TCMICPATYPRL . | PaccunThiBacMOE 31aHMe
€ uQpbI Paiion Hapy>KHOro Bo3ayxa, °C HHUE OT | HOCTh OOmrast | TCIJIOHOCUTE po-
3a4eT- Z,. TOL no| Hacene- |IIoOIIanb I
9 CTPOMTEIIHCTBA 2 KJIaIKH
HOI (ropos) xuinoro| wHua P, |f, Mm“/gen OBmén
KHIKKH to tv tor MKP, m| uen/ra T1 To HaumenoBanune 3
TBIC.M
1 2 3 4 5 6 7 8 9 10 11 12 13 14
0050 |AbGakan -42 - 27 -95 226 15 350 18 150 70 kad. | JKuisle noma 20
0151 |Anekcamnposex,| 57 | 49 | .62 | 238 | 12 | 360 19 | 145 | 70 | o | AMMHACTD. | g
Cax. o0 31aHUs
0252 |Anrapck - 40 - 25 -9.4 239 10 370 20 140 | 70 KaH YHuBepmar 7
0353 |benoropcr, 37 | -30 |-126| 219 | 5 380 18 | 135 | 70 | 6k | Ixoms 4
Amyp. 0011
04 54 |bupobumxan - 32 -25 | -10.3 211 15 390 19 130 | 70 KaH OOJTBHUITBI 12
0555 |bnarosemeHck - 34 -25 | -115 212 12 400 20 125 | 70 0/x Teatpsl 6
banno-
06 56 Bbparck, Upk. -43 -30 | -10.3 245 10 410 18 150 | 70 KaH MpaveyHbIe 11
KOMOMHATHI
3aanus npea-
07 57 BbpsiHCck - 26 -13 -2.6 206 5 420 19 145 | 70 0/x uit o011, 4
MUTAHUS
08 58 |BnammBocTOoK -24 - 16 -4.8 201 15 430 20 140 | 70 KaH 0OIIeKUTHUS 22
0959 |Bnagumup -28 -16 -4.4 217 12 440 18 135 70 0/x TOCTUHHUIIBI 25
1060 |Bonrorpan - 25 -13 -3.4 182 10 350 19 130 | 70 KaH BOK3aJIBI 20
1161 |Bosoraa -31 -48 | -48 228 5 360 20 125 | 70 0/x Byssi 15
12 62 |Boponex - 26 - 14 -3.4 199 15 370 18 150 | 70 KaH TeXHUKYMBI 10
1363 |Beibopr - 24 -12 -2.3 227 12 380 19 145 | 70 0/x KiyOnt 21
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[Tponomxenne TabIUIIbI

Ilocnenuu Paccros| Ilnot- PacueTHBIC
TemmepaTtypsl HapyKHOTO PaccunteiBaeMoe 31aHue
e muQpbl Paiion O HHE OT | HOCTh | OOmas TEMIIEPATYPEI |
3ayeT- Bosayxa, °C Z_ . |TOL no|Hacene- | IUIOMIAb | Te[IJIOHOCUTENS po

. CTPOMTEIIHCTBA 2 KJIaJIKU .

HOI (ropox) xwuioro| Hus P, | f, M“/uen HaMeHOBAHIC O6I>eMa,

KHHKKH to tv tor MKP, m| gen/ra T1 To TBIC.M
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1464 22‘1 Anmypekoit 42 | -33 | -142 | 236 | 5 390 20 | 140 | 70 KaH Kuso 35
1565 |HBaHOBO -29 -16 -4.4 217 15 400 18 135 70 0/x DadpUKHU-KyXHU 10
16 66 |Upxyrck - 37 -25 -89 241 12 410 19 130 70 KaH VYHupepmar 15
1767 |Kazanb -32 -18 -5.7 218 10 420 20 125 70 0/x TexHUKyMbI 18
18 68 |Kanuaun -29 -15 -3.7 219 5} 430 18 150 70 KaH Kiy0On1 40
1969 |Kamyra - 27 -14 -35 214 15 440 19 145 70 0/x Kunsle noma 30
2070 |Kemeporo -39 -24 -8.8 232 12 350 20 140 70 KaH BOK3aJIBI 14
2171 | Komcomoneck, .35 | -27 | -112 | 221 | 10 | 360 | 18 | 135 | 70 o/x VHuBepmar 15
Xab. kp.

2272 |KpacHosipck -40 -22 -7.2 235 S) 370 19 130 70 KaH TOCTUHUIIBI 35
2373 |Kypran -37 -24 -8.7 217 15 380 20 125 70 0/x Kunsle noma 19
2474  |Kypck - 26 -14 -3.0 198 12 390 18 150 70 KaH [ xomns 20
2575 |Jlumeux - 27 -15 -39 199 10 400 19 145 70 0/x OOJBHUITBI 23
26 76 |Mocksa - 26 -15 -3.6 213 5 410 20 140 70 KaH Texuukymsbl 19
2777 |MypmaHck - 27 -18 -3.3 281 15 420 18 135 70 0/x Kiy6nt 13
28 78 |Huxoimaesck-Xa0. -35 -25 -9.8 246 12 430 19 130 70 KaH TOCTUHHUIIBI 10
2979 |Hosropox - 27 -12 -2.6 220 10 440 20 125 70 0/x YHuBepmar 15
3080 |HoBocubupck -39 -24 -9.1 227 5 350 18 150 70 KaH Kunsie noma 40
3181 |Omck -37 -23 -95 220 15 360 19 145 70 0/x YHuuepmar 10
3282 |Open - 26 -13 -3.3 207 12 370 20 140 70 KaH Kunsie noma 25
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OxoHYaHUE TAOIUIIBI

Hocnen- Paccros| ITnor- | O6masi | PacuerHsie
HUE Temmneparypbl PaccuuthiBaeMoe 31aHKe
Hphi Paiion oC HHUE OT | HOCTh |IJIomiaj| Temmnepartypbl | Tum mpo-
Hmep HApYHOTO BO3AyX4, Z . |TOH no|nacenme-| b, |TEIUNIOHOCUTENS | KIIaJKH
3ayer- CTPOMTEIIHCTBA scrtorol s P f O6es
HOM (ropo) o) BEM,
CHIDKKIL to ty tor MKP, M| gen/ra | Mm7/gen | . T, Hanvenopanue THIC.MS
1 2 3 4 5 6 9 10 11 12 13 15 16 17
3383 | Oxorck, Xa6. -33 | -26 | -10 | 278 | 10 | 380 | 18 | 135 | 70 6/x q’igigﬂ' 10
34 84 | Ilensa - 29 - 17 -5.1 206 5 390 19 130 70 KaH YHuBepmar 15
3585 | Ilerponamn.-Kam. | -20 - 10 -2.9 259 15 400 20 125 70 0/K TexXHuKyMbl 18
3686 | Ilckos - 26 -11 -2.0 212 12 410 18 150 70 KaH KinyOnt 40
37 87 PocroB-Ha -Jlony -22 -8 -1.1 175 10 420 19 145 70 0/x Kumnsle noma 30
38 88 | Ps3anb - 27 - 16 -4.2 212 5) 430 20 140 70 KaH BOK3aJIbl 14
3nanus npen-
39 89 CMoneHck - 26 -13 -2.7 210 15 440 18 135 70 0/ uit o0 9
MUTaHUS
4090 | CaparoB - 27 - 16 -5.0 198 12 350 19 130 70 KaH OOIIEKUTHS 22
4191 Cnacck-/lanpauii -29 - 20 -7.8 196 10 360 20 125 70 0/x TF'OCTHHHIIBI 25
42 92 Tomck - 40 - 25 - 8.8 234 5) 370 18 150 70 KaH BOK3aJIbl 20
4393 | TromeHb - 37 -21 - 7.5 220 15 380 19 145 70 0/K By3bl 15
44 94 | Ynau-Ym - 37 -28 | -10.6 | 235 12 390 20 140 70 KaH TexHukymsl 10
4595 | Vecypuiick -31 -21 - 8.3 198 10 400 18 135 70 0/ KinyOnt 21
46 96 XabapoBCk -31 -23 | -10.1 | 205 5 410 19 130 70 KaH Kuno 23
4797 | Yensbunck -34 | -21 | -73 | 218 | 15 | 420 | 20 | 125 | 70 6/x q’igﬁﬁﬁﬂ' 8
4898 | Ywuta - 38 -31 | -124 | 238 12 430 18 150 70 KaH YHupepmar 15
4999 | FOxcao- 24 | -15 | -43 | 233 | 10 | 440 | 19 | 145 | 70 6/k TeXHUKyMEL 19
CaxanuHcK
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CooTHouieHus1 eTUHUIL pusndeckux BeJuuuH. [Ipuinoxenne 3.
1. Cnaa
1 xrc = 9,807 H 1 ¢ = 9,807 xH
1 H=0,102 krc 1 xH =0,102 tc
2. JlaBjieHHEe, HANIPSIZKEHHE
1 xkre/em” = 0,098 MIla
1 xre/m? = 9,807 Ila

1 mMm Bog. ct.= 0,981 Ila
1 m Bog. ct. = 9,807 klla
1 MITa = 10,2 krc/cm?

1 ITa =0,102 Krc/m?

1 ITa =1,02 mm BOz.CT.

1 xITa = 0,102 m BOz.CT.

3. KoJIH4€ecTBO TEIJIOTHI

1 kKan = 4,187 xJIx
1 I'Kan = 4,187 I'[Ix
1 xJIx = 0,239 xKan
1 T'JIx = 0,239 I'Kan
4. TenioBo#i NOTOK, MOIIHOCTH
1 xKan/y = 1,163 Bt
1 kKan/u = 4,187 x/[x/4
1 I'Kan/a = 4,187 I'[Ixx/qa
1 Bt = 0,860 xKan/a
1 xJIx/a = 0,239 xKan/qg

1 I'JTIx/a = 0,239 I'Kan/qa
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5. Vie/ibHAsl TENJI0EMKOCTD
1 xKan/(xr-K) = 4,187 xJ{x/(kr'K)
1 xJIx/(xr’K) = 0,239 xKan/(kr'K)

6. Koo duuueHT Ten10n1poBoAHOCTH
1 xKan/(maK) = 1,163 Bt/(MmK)
1 xKan/(ma K) = 4,187 xJx/(MmaK)
1 Br(m'K) = 0,860 kkan/(MmaK)
1 xJIx/(MmaK) = 0,239 kkan/(maK)

7. KoodduuuenT Tenyionepeaayun, Tenjaoo0MeHa
1 xkKan/(m*eK) = 1,163 Br/(M*K)
1 xkKan/(m*aK) = 4,187 xJlx/(M*aK)
1 Br/(M*K) = 0,860 xxan/(M*aK)
1 xJlx/(M*K) = 0,239 kxan/(M*aK).




IIpumep odopmiieHUs1 NOACHUTEIBLHON 3aNIMCKH.
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Ipunoxenue 4.

BBenenue

1. OO6mwuii pa3aern.
XapakTepuCcTHKa U KIMMaTHYEeCKUE JaHHBIC TOpo/a.

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.
1.8.

COJIEP)KAHUE

Merton onpeiesieHus: paCueTHBIX 3HAYEHUHN TEIUIOBBIX MOTOKOB.
PexxuMebl peryJimpoBaHus B TEINIOBOM ITYHKTE.
Tun npoKJIaAKu TEIIONIPOBOAA
O6ocHOBaHUE MPUHSITON CXEMbI U TPACCHI TEILJIOBOM CETH
MoHTaxXHas cxema TEIUIOBOU CeTH
[IpononpHbIi TPOPUITL TPACCHI TETIOBOM CETH

[Ipe30MeTpuUeckuii rpaduK MoJarone 1 0OpaTHOM MarucTpaiu

2. PacueTHO-TeXHOJIOTHYECKUI pa3el.

OrnpenenieHne pacuyeTHBIX TEIIOBBIX IIOTOKOB
['paduk cymMmmapHOro pacueTHOrO TETIIOBOTO MOTOKA
["ontoBo# rpaduk NpogOKUTEIBHOCTH CYMMapHOT0 TEMIOBOTO MOTOKA
Y TOJIOBOT'O MOTPEOICHUS TEIIIOTHI
["ostoBast noTpeOHOCTH B TOTLIIUBE
Bb100p pexuma peryinpoBaHus

2.1.
2.2.
2.3.

2.4.
2.5.
2.6.
2.7.

2.8.
2.9.
2.10.
2.11.
2.12.

OnopHBIN pexum

Pacuer u noctpoeHue rpaduka peryimpoBaHusi o OTOMUTEIbHOMY
TEIIOBOMY MOTOKY Ipu nojkiaoueHnn BBII
CocraBieHre paCUeTHON CXEMBI
['mapaBinyecKkuil pacyeT TIIABHOW MUTAOIIEW MarucTpaiu
['mapaBnnyeckuil pacyeT pacpeIeUTENIbHOW MarucTpaiu
[Tpoduns Tpacchl TEIOBOM CEeTH
[Ibe30MeTpuyeckuii rpaduk

3. Oxpana Tpyaa u TeXHUKA 0€30MaCHOCTH.

3.1.  OxpaHa Tpyaa Ha OOBEKTaX CUCTEM TEIJIOCHAOKEHUS
3.2. TexHuka 0€30MaCHOCTH MPU IKCILTyaTallUK TEIUIONPOBOAA U 0OBEKTOB
CUCTEM TEIJIOCHA0XKEHHUS.
JomxHOoCTh ®.N.0. | [oamnuck Hata KYP C OB Oﬁ 1P OEKT
TemyiocHa0:xenne paiioHa CTagus | JHCT | JIHCTOB
Boinonnun ropoaa
P v | 2| 2
ITposepun BII® IIT'Y
COI[EP}K AHUE um. T.I'. IlleBuyenxo

rpynna TI'B
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BBE/JIEHUE

[{enTpan30BaHHBIC CHCTEMBI TETUIOCHA0KEHUE: TIPEUMYIIIECTBA, HEJJOCTATKH
1 00J1aCTh MPUMEHEHUS.

JLOIKHOCTB ©.1.0. IHoamuce | ata o
KYPCOBOHU ITPOEKT
Tensiocnadsxenue pailona | Cmadus | aucm | mcmos
Bemonaun ropoxa v 3 .
IMposepun BI® IIT'Y
BBEI[EHI/IE um. T.I'. IlleBuyenxo

rpynna TI'B
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[leHTpanu3oBaHHbIE CHUCTEMBI TEIUIOCHAOKEHHSI - CHUCTEMbl TEIJIOCHAOXKEHUS
OONBIIMX  JKWJIBIX  MAacCHBOB, TOpPOJIOB, IIOCEIKOB W  IPOMBIIIJIEHHBIX
npeanpusTuid. VMIcTOUHUKaM# TEIUIOTHl Y HUX CIY>KaT TEIJIO3HEPTONEHTPaTu WUiu
KpYIIHbIE KOTEJIbHbIC, MMEIOIINE BBICOKME KIJI, TPAHCIOPTUPYIOIIUE U
pacrpeaesaiomue TSIIOHOCUTENb 110 TEIUIOBBIM CETSAM MpOTshKeHHOCThIo 10-15
KM, ¢ MakcuMalbHBIM quamerpoM Tpyo 1000-1400 MM, obecrieunBaronuM moaaqay
MOTPEOUTENISIM TEIJIOHOCUTENE B TpeOyeMbIX KOJIUYECTBAX U C TpeOyeMbIMU
napameTtpamu. MomrHocTs TOI] coctaBmsier 1000-3000 MBT, xotenpabix 100-500
MBT. KpynHble 1eHTpaanu30BaHHbIE CUCTEMbI TEIUIOCHA0KEHHSI UMEIOT HECKOJIBKO
MCTOYHUKOB  TEIUJIOTHI,  CBSI3aHHBIE  PE3EPBHBIMU  TEIIOMArUCTPaJsIMHU,
o0ecrneurBalOIMMU MAaHEBPEHHOCTh M HAJEKHOCTh UX (PYHKIMOHHUpOBaHUS. B
[EHTPAJTU30BaHHYI0  CHCTEMY  TEIJIOCHAOXKEHUS  BXONAT UM CUCTEMBI
TEIUIOCHAOXKEHUS 3/JaHUM, CBSA3aHHbIE C HEH €IUHBIM TUIPABIUYECKHUM U
TEIUIOBBIM peKUMaMH, U OOLIEH CUCTEMOU yIpaBIeHHUS.

[leHTpanu3oBaHHbIE CUCTEMBI TEIUIOCHAOXKEHUSI OBIBAIOT BOJASHBIE M IMapOBbIE.
PaccmoTpuM BOASIHBIE, OCHOBHOE MPEUMYIIECTBO BOJbI KaK TEIUIOHOCUTENS B
3HAQUYUTEIIbHO MEHBIIEM pAacXo/ie HHEPrud Ha TPaAHCIOPTUPOBAHUE, YTO
o0ycnoBiauBaeTcst OOJbIIEH MITOTHOCTHIO BOJIb. CHUYKEHHE pacxojia IHEPTUM JaeT
BO3MOXKHOCTh ~ TPAaHCHOPTHPOBATH BOJAY Ha OoJyiblie paccTosiHus  0Oe3
CYILIECTBEHHOM, MOTEPU IHEPreTHYecKoro mnoteHnuana. K ogHuM M3 JOCTOUHCTB
BOJISIHBIX CHUCTEM OTHOCSATCS BO3MOKHOCTb IIEHTPAJIBLHOTO PETYIUPOBAHUS MMOaUH
TEIUIOTHI MTOTPEOUTENSIM TyTEM U3MEHEHUSI TEMIIEpATyphl TEIJIOHOCUTEINS U OoJiee
mpocTasi JKCIUTyaTalldss CHUCTEMbl. BoOJsHble LEHTPaTU30BaHHBIE CHUCTEMBbI
TEIUIOCHA0XKEHUSI - OCHOBHBIE CHCTEMBI, OOECIEUMBAIONINE TEIUIOCHAOXKEHUE
ropoJIOB, IEeHTpanm3alus KOTopeix cocrtaBimser 70-80%, temmepaTtypa ropsueit
Bojael npuHuMaercs 150°C. TemioHOCUTENIb OT HCTOYHUKOB TEIUIOTHI
TPAHCIIOPTUPYETCSI U paCTpEeNeNAeTCs] MEXKIy MNOTPEOUTENIMHU IO Pa3BUTHIM
TEIUIOBBIM ceTsAM. B pesynbTare TemlioBble CETH OXBATHIBAIOT BCE TOPOJICKHE

TEPPUTOPHHU.
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Hentpanuzanus BbIpaOOTKH TEIUIOBOW SHEPTUU MO3BOJISET 1OCTUYD:

e MaKCUMaJIbHOW 3(P(HEKTUBHOCTH BBIPAOOTKU TEIJIOBONW SHEPIUU MOITHBIMU
UCTOYHUKAMHU  TEIUIOTHI,  AKCIUIyaTUPYEMbIMH  CHEHHAIM3UPOBAHHBIM
npodeccCHoOHaIbHBIM TTEPCOHAIIOM,

e  palMOHANBHOTO  WCIOJIb30BaHMS  IIEHTpaIu3alMu Ha ©0a3e  KpPYIHBIX
ASHEPreTUYECKUX YCTAHOBOK, paloTaromux 1o Haubonee 3PPEeKTUBHBIM
TEPMOJMHAMHUYECKUM LHUKJIaM MPU COBMECTHOM BBIPAOOTKE 3JIEKTPUUYECKON U
terioBoit sHeprun (TOL] ¢ mpHOpHUTETOM HArpy3KH 3JIEKTPOIIOTPEOJICHN,
BbICOKOA(pGexkTuBHBIX TOIl[ ¢ mapora3oBbIM IHKIOM); MaKCHMAJIbHOTO
conanbHOro 3(ddexra, ¢ TMOJHBIM OCBOOOKICHHEM HACEJICHUsS OT
TpyJ03aTpaT Ha 00CITy)KHBaHHE CHCTEMBbI TeriocHa0xeHus (otoruienue, ['BC,
BEHTUJIAIIUSA);

o BBICOKOI((DEKTUBHOTO, DSKOJOTHYECKH YAOBJIETBOPUTEIBHOTO  COKUTAHUS
HU3KOCOPTHOTO  TOIUIMBA, OTXOJIOB OBITOBOTO U  MPOU3BOJICTBEHHOTO
MPOUCXOXKCHUS, BTOPUYHBIX JHEPreTUUYECKUX PECYPCOB MPOMBIIUICHHBIX
npeanpusTuid; HauOosnee S(PEPEKTUBHBIX CUCTEM OUUCTKM M PACCEHBAHUS
MPOAYKTOB CTrOpaHus, MOJABICHUS SMHUCCUM WM HEUTpaIu3alluu BPETHBIX
BBIOPDOCOB M CTOKOB, COOPYKEHUE KOTOPBIX TEXHUYECKH BO3MOXHO H
SKOHOMUYECKH I€JECO00pPa3HO TOJBKO Ha MOIIHBIX IEHTPATU30BAHHBIX
HMCTOYHUKAX.

[Ipumenenne Haubosiee TMPOCTHIX CXEM LEHTPAJIbHOIO Kaue€CTBEHHOIO
pEeryJMpoBaHusl OTIIyCKa TEIIOBOM SHEPruu, OOYCIOBICHHOTO YTHJIMTAPHOU
MPOCTOTOM CHUCTEM YMPABICHUS U HUCMHOJB3YEMOTO O0OpYAOBaHUS, TPUBOAUT K
HECOOTBETCTBHUIO PEKUMOB MOTPEOJICHUSI U OTIMYCKa TEIJIOTHl Y MOTpeOUTENEH.
3HAUYUTENIbHYIO BEJIIMUUHY COCTABIAIOT MOTEPH TEIUIOTHl y MOTpeOuTened u3-3a
HECOBEPIICHCTBA MECTHBIX CHUCTEM pacHpeicsieHUuss U YIpaBICHUS, HaIu4us
TEXHOJIOTUYECKH  OOYCJIOBJIEHHBIX  PEXKHUMOB  KIEPETOIMa». Bonbmas
MPOTSHKEHHOCTh TEIUIOBBIX CETEH, 3HAYUTEIbHBIA U3HOC 000PYAOBaHUS U HU3KUHI
YpPOBEHb HJKCIUTyaTallud B COBOKYIHOCTH C paHee OTMEUEHHBbIMH (PaKkTopamu

NpUBOAAT K CHHIKCHHIO HAJAC)KHOCTH (1)YHKI_II/IOHI/IpOBaHI/I$I KaK OCHTPAJIbHBIX
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MCTOYHUKOB TEIUIa, TaK W paCHpeleauTeIbHbIX CETeil, 4To 00yCllaBIMBaET
BBICOKMI YPOBEHb aBAPUWHOCTH B LICHTPAIU30BAHHBIX CUCTEMAX U YPE3BBIYANHO
HU3KHE DOKCIUTyaTallMOHHBIE TMOKa3aTeld. OKCIUTyaTallusl TEIUIOBBIX CeTel
COTPOBOKIACTCS TETTIOBBIMHE ITOTEPSIMU OT HETO, OXJIAXKIAEHUS B pasmepe 12-20%
TEIUIOBOM  MOIIHOCTH  (HOpMHpyeMoe 3HadeHuWe 5%) W ¢  yTeuykaMmu
terioHocutenst ot 5 10 20% pacxoxa B cetw (IpW HOPMHPYEMOM 3HAYCHHUU
motepb ¢ yreukamu g0 0,5% ot oObema TEMIOHOCUTENSI B CHCTEME
TEIUIOCHAOKEHUS, C Y4eTOM OOBbeMa MECTHBIX CHCTEM). ODKCIUTyaTal[MOHHBIC
3aTpaThl JEKTPOIHEPTHH HA TEPEKAUKy TETUIOHOCHUTENs cocTaBisitor 6-10%, a
3aTpaThl HA XUMBOJOTOATOTOBKY 15-25% 0T cTomMocTH oTITyckaemMoii TemIoBOn
SHEPIruM. 3HAYUTEIHLHOE MPEBBIINICHUE HOPMATUBHBIX MOTEPh CBA3AHO C BHICOKOMU
CTEIMEHbIO U3HOCA O00PYIOBAHUS LIEHTPATM30BAHHBIX CUCTEM TEIIOCHAOXKEHUS 1
ocobeHHO TeruoBbIX ceTed - 1070% u Gomee. TpyOOTPOBOABI TEIUIOBBIX CETEH
MPOKJIAABIBAIOTCS B TMOA3EMHBIX TMPOXOJHBIX U HEMPOXOJHBIX KaHAaX,
OeckaHalbHAs MMOJ3EMHAs MPOKJIaaKa, M Haa3emHas (Ha scrakanax). B cpemnem
mo crpaHe cBbimie 12% TEIUIOBBIX ceTel TEePUOAUYECCKH WM TIOCTOSHHO
3aTalUIMBAIOTCS TPYHTOBBIMM WM TOBEPXHOCTHBIMU BOJAMH, B OTACIbHBIX
roponax sTa nudpa moxer nocturarh /0% Ttermnorpacc. HeynosieTBopuTtenbHOE
COCTOSIHME TEIJIOBOM M TUAPABIMYECKOM HU30JSIUU TPYyOONPOBOJOB, M3HOC U
HU3KOE KayeCTBO MOHTaXa M JKCIUTyaTallud OOOpYJOBaHUS TEIJIOBBIX CeTel
OTpaXaeTcsl CTATHCTHYECKUMH JaHHBIMU M0 aBapuiHOCTH. Tak, okomo 90%
aBapUITHBIX OTKA30B MPUXOIUTCA HA mojatomue TpyobompoBoasl u 10% - Ha
oOpatHble, N3 HUX 65% aBapuii MPOUCXOANT M3-3a HAPYKHOU Koppo3uu u 15% -

u3-3a Je(PeKTOB MOHTaka (IPEUMYIIECTBEHHO Pa3phIBOB CBAPHBIX IIBOB).
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|. OBLLIMUA PA3JIEJI

1.1. XapakTepHuCTHKA U KIMMaTUYECKUE JaHHbIE TOpO/a.
1.2. Meron onpeneneHnst pacYeTHBIX 3HAUYECHUHN TETUIOBBIX IIOTOKOB.
1.3.  PexxuMmbl peryIupoBaHUs B TEIUIOBBIX MTYHKTAX.
1.4. Tun npoknajku TpyOONPOBO/A TEIJIOBOM CETH.
1.5. OOGocHOBaHUE NMPUHITON CXEMBbI U TPACCHI TEILJIOBOM CETH.
1.6. MoHTaxHas cxema TEeIIOBOM CeTH.
1.7. IlpononbHbIi TPOQPUIL TPACCHI TETIOBON CETH.
1.8. TIre3omeTrpuueckuii rpaduk mogaromeil 1 00paTHOW MAaruCTPaIH.
HomxHocts | ©.1.O. Iopnuce | [ata KYP C OB Oﬁ IIP OEKT
craauda JINCT JINCTOB
[T — Tennocna6:xenne paiiona
ropoaa Y 6 7
IIposepun BII® IIT'Y
OBH_H/H\/JI PA3 JIEJI um. T.T. [lleBuenko

rpynna TTB
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1.1 XapaxkTepHCTHKAa U KJIUMATH4YECKHeE JaHHbIE TOPO/A.

IIckoB — ropon Ha ceBepo-3amnane Poccun, agMUHUCTPATUBHBIN LEHTP
Pacnonoxen Ha pexe Benukas (Bnagaetr B [IckoBckoe 03epo) NpH CIUSHUH €€ C
pekoii [IckoBa. OmuH U3 apeBHeiumx ropogoB Poccun. Hacenenue ropomga 202
884 uyenosek. [Imomans ropomga cocrasisieT 95,6 km?. [IpoTsHKEHHOCTH TOpOaa C
ceBepa Ha 1or 9,2 kM, a ¢ 3amana Ha BocTok 10 kM. CpenHsisi BBICOTAa HAJl YPOBHEM
mopst 46,5 M. Teppurtopuss [IckOBCKOW 007acTH pacIoONoXeHA B YMEPEHHOM
KIIMMaTHYeCKOM TMosice, Mexay 55° m 59° ceBepHoit mmpotbl. Kimmmar 31echk
XapaKTEPU3YeTCs KaK YMEPEHHO-KOHTHUHEHTAJIbHBIM, BIIAXKHBIN, CMSITYEHHBIN
CpPaBHUTEIBHOU OJM30CTHI0O ATIIAaHTHYECKOTO OKeaHa. [locienHee 00CTOATENHCTBO
OTpeNeNsieT PacoioKEeHNEe 00JaCTH Ha TPaHUIE 30HbI IEPEXOTHOTO KIuMarta - OT
MOPCKOTO K KOHTHHEHTalbHOMY. ['paHuliel Mexay 3TUMHU KIMMaTaMU YCIOBHO
CUMTAIOT M3O0JIMHUIO C aMIUIMTYJOM CpPEOHEW HIOJBbCKOW M CPEAHEH SIHBAPCKOU
Temnepatyp Bo3ayxa 25°. 3mech 3a ronx mpoxoaut 130 MUKIOHOB, T. €. MOTojAa
MOYTH KaXJOro TPEThEero [JHS B TOJAYy OMNpeaeisercd UIHUKIOHUYECKOU
aKTUBHOCTHIO. [IpoxoxkeHne UKIOHOB B Mpeenax 00JacTy B XOJOAHBIN Eepuo
rojia COMPOBOXKAACTCSA PE3KUM MOTEIVICHUEM, OTTEMENISIMU, YacTO CO CIUIOIIHON
HU3KOM OO0JaYHOCTBIO, OCaJKaMM U TymMaHamMH. B JeTHee BpeMs IUKIOHBI
OoOyCJIOBIMBAIOT 3/IECh TMOHWXKEHHE TEMIIEpaTyphbl, 3aMETHOE IMOXOJOJaHuE,
0o0JIayHyI0 U JOXKIJIMBYIO MOrojy. B Teuenue roga npeodanaioT I0KHBIE U IOTO-
3anaabie BeTphl (16-21% oT MOBTOPAEMOCTH BCEX JAPYTUX HAIIPABJICHUN), a TAKIKE
I0r0-BOCTOYHBIE U 3anaanbie (12-16%).

Cpenusst Temrieparypa saBaps. -1.7°C, cpemnss temmneparypa wmrois. +17.1°C.
OcHOBHbBIE OTpaciy MPOMBIIUIEHHOCTU: MAaIIMHOCTPOCHUE U MeETamioo0padoTka
(37IEKTPOTEXHUKA, MPOU3BOACTBO OOOPYIOBAHUS Jii TEKCTUIBHOM, MHIIEBOMH,
TOp(OSHON  TPOMBINIJICHHOCTH,  PaJUO3JCKTPOHUKA),  JIeTKas,  IHIIeBasd,

nepeBooOpabaTkiBatoias, TOpQsiHasi U CTPOUTEIbHBIX MAaTEPUATIOB.
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1.2 Meton OIIpeacjJcHUA PACUYCTHDBIX 3HAYEHHUH TeIJIOBbIX MOTOKOB.

Hcxons U3 HaYalbHBIX YCIOBHM MPOEKTUPOBAHUS CHUCTEM TEIIOCHAOKEHUS
HCTIIOJB3YIOTCA JBAa METOAA ONPEHACIICHUs PACUETHBIX 3HAYEHUM TEIUIOBBIX
MOTOKOB. B 000uX ciaydasix B OCHOBY pacyeToB KJIaAyTCsl HOPMATUBHbIC 3HAUCHUS
YACIbHBIX TEIUIOBBIX MOTOKOB OTOIUICHHUS, BEHTWISALMH W OBITOBOIO TOPSYETO
BOJIOCHA0KEHUS, HO B MEPBOM CJIydae y/AEJIbHbIE TEIIOBBIE MOTOKU OTHOCSTCS K
OJIHOMY KHUTEJII0, BO BTOPOM — K €IMHUIIE CTPOUTETHLHOI'0 00hEeMa 37aHus.

Tak kak Ha reHIJIaHe OTOOpa)keHa OOE3NMYECHHAsT TEPPUTOPHUS MEPCIEKTUBHOMN
3aCTPOMKHN HACEJIEHHOTO MYHKTA, COCTOSIIIErO U3 OTACIbHBIX KUJIbIX KBAPTAJIOB -
mukpopaiionoB (MKP). B nanHOM citydae pacyeThl ONMUPAIOTCS HAa YCPEAHCHHbBIS
3HAQUYEHUS «IUTOTHOCTU» XKuioro (ounaa nmo tepputopusim MKP u HOopMmBI 0011eit

IIomaan Ha OAHOI'O XKHUTCIIA.
1.3 PesknuMbl PEryJupoBaHud B TCIJIOBBIX ITYHKTAX.

PerynupoBanue oOTmycka TEIUIOTHI  PAa3HOPOJIHBIM  MOTPEOUTENSIM  OT
JIBYXTPYOHBIX TEIUIOBBIX CETEH TMpPU BCEX pEXKUMax OCHOBBIBAETCS Ha
HEOOXOJUMOCTH OOEcCIieueHus, B TMEPBYIO oOuepelb, HOPMaIbHOM pPadbOTHI
OTOIMUTENIBHBIX  CHUCTEM, MOCKOJIBKY OHM  TpeOylOT  HE  TOJBKO
BBICOKOKQYECTBEHHOT'O PETYJIUPOBAHUS, HO U TEIJIOBas MOIIHOCTh WX JJIs
OOJIBIIMHCTBA PETHOHOB SIBIISCTCS JOMUHUpYIomei. Beibop cuctemsl (rpadukos)
perynupoBaHusi s pa3pabaThiBa€MOM B KYpCOBOM TMPOEKTE CHUCTEMBI
TEIUIOCHAOKEHUS MPOU3BOAUTCA COIJIaCHO peKoMeHjauuit Tabn. 5.1, B ocHOBe
KOTOPBIX JIEXKAT TEXHUKO-DKOHOMUYECKUE KPUTEPUH METAJUNIOEMKOCTH CUCTEMBbI
TEIUIOCHA0KEHHUS, PacXo/Ja DJIEKTPOSHEPTrMU Ha TMEepeKauyky CEeTEeBOW BOJbI U

IIpaKTHKa PCAJIbHOI'O IPOCKTUPOBAHHA CHCTCM LICHTPAJIBHOI'O TEIJIOCHA0KEHUS.

Tax Kak, corzacHo pacderam, QP > 200 MBT, To mpuHHMaeM TpeTHil BapHaHT -
JIBYXCTyIleHYaTasl IociiefoBareiabHass  cxema noakiaodeHuss BBII ropsiuero
BOJIOCHAOXKEHHS 00yCIaBIMBAET NMPUMEHEHHE IEHTPAIBHOTO PEryJIHPOBAHUS IO
COBMECTHOM HArpy3ke OTOIUICHHS M TOpSYero BOJAOCHAOXKCEHHUS (CBSI3aHHOEC

peryJMpoOBaHNe) M MOBBIIICHHOTO TEMIICPAaTypHOTO I'paduKa JUIsl CETEBOH BOJIBI.
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OTUM JOCTUTaeT MpelesIbHOEe YMEHBIICHUE JuaMeTpa TpPyO TEIUIOBBIX CETEH,
IJIOIIAIM TOBEPXHOCTU HarpeBa KanmopudepoB cuctem BeHTwsiuu u BBII
CHUCTEM TOpSYero BOJOCHAOKEeHHS (I TMOCIeTHUX OHA HE3HAYUTEIIHHO
OTJIMYAETCS 10 CpaBHEHUIO ¢ BapuaHTtoM |). Bmecte ¢ Tem 31mech pabora cHCTEMBI
OTOIUICHHUS 3aBUCUT OT pPEXHMa pPabOThl CHUCTEMBI TOPSYEro BOJAOCHAOKEHHS.
[ToaTOMY BO3MOKHOCTH IIPUMEHEHHUS CBA3aHHOI'O PETYJIUPOBAHUS OIPAaHUYNBAETCS
KPYIIHBIMM ~ MAacCCHBaMHM 3aCTPOMKH OJHOTUIIHBIMU 3JaHUSMH, I KOTOPBIX
OTHOIIEHUSI PACUETHBIX 3HAYEHUM TEIUIOBBIX IMOTOKOB OTOIUIEHHS U TOPAYETO

BOJIOCHA0XKEHUS OJU3KHU JIPYT K JIPYTY.

1.4 Tun npokyaaku TPyOONPoOBOIa TEMJIOBOI CETH.

B HacenmeHHBIX NMyHKTAaX I TEIUIOBBIX CETEW MOKHA IMPEIyCMaTPUBATHCA
nmoj3eMHas npokiaaka. [Ipu BerOope Tuma moa3eMHON MPOKIAJAKUA TEIIONPOBOIOB
HEOOXOJIMMO YUUTHIBATh T'€OJOTUUECKUE YCIOBUSI CTPOUTENIBCTBA: MTPOCATOYHOCTh
TPYHTOB, UX BJIAXHOCTb, YPOBEHb I'PYHTOBBIX BOJ, HAJUUME BEYHON MEP3JIOTHI U
CEUCMUYHOCTb.

[To TEeXHMKO-DKOHOMHYECKHUM IIOKa3aTelsAM IS NPUMEHEHUS B HACEJICHHBIX
MyHKTaX HauOoJee 1ejaecoo0pa3Ha KaHalbHask MPOKJIIAIKa.
1.5 O6ocHoBaHUE MPUHATOM CXeMbI H TPACChI TEILUIOBOM CETH.

Tak kak mo pacdeTy B MOEM TOpOJie TeIIoBas Harpy3ka koroporo meHee 350
MBT, npuMeHsieM paanaibHylo (TYITHKOBYIO) CXeMY TEIUIOBOH ceTH. B Takoii cetn
10 MEpe yIIEHUS] OT UICTOYHHMKA TEIJIOTHl MU CHUKEHUS TOJKIIOYEHHON Harpyske
YMEHBIIAIOT JUAMETPhI TPYOOIIPOBO/IOB.

B xypcoBoM mpoekTe s pa3padaThiBal0 TEIJIOBBIE CETH OT MCTOYHHKA TEIUIOTHI 10
KaKJO0r0 KBapTalIbHOro (MHKPOPAHOHHOI0) I[EHTPAIbHOI'O TEIUIOBOIO ITyHKTA -
IITTI.

TemnoBasi ceTb HACEJIEHHOTO MyHKTAa COCTOUT M3 IIABHOM MUTAIOIIEH MAarucCTpain
Y pacnpeaeuTeIbHON ceTeil. PacnipenenuTenbHble CETH COCTOST, B BOIO OUYEPEb,
W3 pacnpeaeauTeIbHbIX Maructpaied u orerBiaeHud oT Hux K LITII. OTnenbHbIe

KpPYIIHbIE TEIJIOBbIE MOTPEOUTENN CHAOXKAIOTCS TEIIOTOM HEMOCPEACTBEHHO OT
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pacnpeeNnUTENbHBIX TEIUIOBBIX MATUCTpajed dYepe3 CBOM HWHIWBUYyaJbHbBIC
TeIuIoBble MyHKTHI - UTII.

PacnpenenurenbHble MarucTpaid TEIUIOBBIX CETEH SIBISIFOTCS OTBETBICHHUSIMH OT
[JIAaBHOW MUTAIOMIEH MArucTpaid, IMOJ KOTOPOW MHOHUMAKOT TEIJIOMAarucTpalb,
COCUHSIONIYI0 HCTOYHUK TEIUIOTHI ¢ Haubosee oTaaneHHbM (qukryromium) [T
31aHUsT ¢ TOBBIIMICHHBIMH  CAHUTAPHO-TUTHEHUYECKUMHU  TPEeOOBAHUSIMU
(OONBHUIIBI, POIWIBHBIC JOMa, IETCKUE YYPEXKICHUS W Jp.) IOJDKHBI OBITh
oOecrieueHbl JIByXCTOPOHHUM MUTAHHEM, JHOO PpPE3EpPBHBIM HCTOYHUKOM
TEIUTOCHA0KEHU S, KOTOPBII MOXKET ObITh MEPEIBUKHBIM - MOOUIILHBIM.

[Ipu BbIOOpPE Tpacchl TEIUIOBOM CETU I PYKOBOJCTBYIOCH TpeOOBaHUSAMMU
SKOHOMHYHOCTM M HAJEXKHOCTH OOECIEeYeHHs] TMOTpeOuTeneil TemioTon u
OpraHu3aluy UHAYCTPUATBHOTO TPOU3BOACTBA CTPOUTEIBHO-MOHTAXKHBIX

Tpacca TenIoBBIX ceTel B HACEIEHHBIX MyHKTAX 5 BRIOUPAI0 NapajlyieIbHO JUHUAM

YJIMI U BHE MPOE3KEN YaCTH.

1.6 MoHTaKHasl cXeMa TeIJIOBOM CeTH.

Ha sTane rugpaBinyeckoro pacuera TeIIOBOW CETH S COCTABIISIIO MOHTAKHYIO
CXEMY TEIIOBOM CEeTH, KOTOpas MOKAa3bIBAET KOJMYECTBO KOMIICHCATOPOM,
3aIBIKEK, KOJICH, TPOMHUKOB, HaCaJ0K, OTBOJIOB KOTOPHIC HEOOXOUMBI I
OKOHYATEJIbHOT'O TUAPABIMYECKOr0 pacyueTa.

1.7 IIponoabHblii Npodu/ib TPACChl TEIJIOBOI CETH.

[lo Tpacce TemIOBOM CETH s1 CTPOIO MPOIOABHBIN MpOodUIL HA OCHOBE
HaTypaJlbHOW ChEMKH U MPOEKTA BEPTUKAIBHOW INIAHUPOBKU MeCTHOCTU. Ha Hero
HAHOIIY IJTAHUPOBOYHBIE YEPHBIE OTMETKHU 3€MJIH, YPOBEHb CTOSIHUS TPYHTOBBIX
BOJI, CYLIECTBYIOIINE U MTPOEKTUPYEMBIE KOMMYHHUKAIIUU U COOPYKEHHUS C
YKa3aHUEM X OTMETOK, YKJIOHBI YYaCTKOB TEIJIOBBIX CETEU. Y KJIIOH TEMIOBBIX
ceTell Ha yJacTkax nmpuHuMaro He meHee 0,6 He 3aBUCHMO OT HaNpaBICHUS
JBUKEHUS TETUIOHOCUTENIS U crioco0a npokiaaku. Ha Tpace TemnoBoii ceTu B
HU3MIMX TOYKAX HAMEYA0 CITYCKHBIE YCTPOWCTBA, a B BBICIINX - BO3AYIIHUKH,

KOTOpbI€ pa3meniatorcs B kamepax. CIyck BoAbl U3 TpyOOIPOBOJIOB
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OCYIIECTBIISIETCSI COPOCHBIE KOJIOIBI C OTBOJIOM BOJIBI U3 HUX CAMOTEKOM HIIH
HAacOCaMH B CUCTEMbI KaHAIM3AlUK U B TIOTJIONIAIONINAE KOJIOIIIBI.
1.8 IIne3oMeTpuuecKuii rpapuk noaawileid 1 00paTHOI MarucTpaJIn.

[Ipu pabote TEIIOBBIX CETEH, JaBIECHUE B TPYOOIPOBOJAX U3MEHSIETCS B
CJIEICTBUU JIBUKEHUS CETEH BOJIBI U U3BMEHEHHUSI T'€0JIe3NYECKUX OTMETOK.
[Ibe30MeTpuueckuii rpaduk aBisieTcs rpadUuecKuM U300pakeHuEM
TUAPABINYECKOTO PEKMMA B TEIUIOBOM CETH U MO3BOJISET OMPEIACIUTh JaBICHUE B
0001 TOYKE TEIJIOBOM CETH.

Ha pexxum HanmopoB B BOJASHOM TEIUIOBOW CETH HAJIIOKEH Psii OTPAHUYECHUN

e JaBJICHHE B MOJAIOLIEM TPyOOMNpPOBOJIE HE AOKHO MPEBBINIATH JOMYCTHUMOE
JaBJIeHUE [ 000pYAOBaHUSI HCTOYHUKA TEIUIOTHI U TPYO TEIJIOBOM CETH;

® JaBJICHUE B TOJAIONIEM TPYOONPOBOAE HE JOJDKHO OBITh HUXKE JaBICHUS
KUIEHUS BOABI MPHU pPACYETHON TeMmrepaType CETeBOM BOJbI, IMPEBBIMIAIONIEH
100°C;

® MaKCHUMAJIbHOE JaBJeHHWE B 0OpaTHOM TPYyOOIMpPOBOJE TEIJIOBOM CETH, CUCTEMBI
OTOILICHUS K KOTOPOH MOAKIIOUEHBI MO 3aBUCUMOM CXEME, HE JOJIKHO MPEBBIIIATh
JOMYCTUMOE JIaBJICHUE ISl OTOMUTENbHBIX IPUOOPOB;

e MaKCHMMaJlbHOE JaBJjeHUE B 0OpaTHOM TpyOOIMpoBOE B JTI0OOOM MECTE TEIIOBOM
CETU MO YCJIOBUSAM MPEAOTBPAIICHUS BO3MOXHOCTH IOJCOCAa B TEIJIOMPOBOIBI
BO31TyXa HE JO0KHO ObITh HIke 0,05 MIla;

® JaBJICHHE B TEIUIOMPOBOAAX MPU CTATUUECKOM PEXKHUME, KOT/1a CETEBbIE HACOCHI
OCTAHOBJICHBI, HE JOJKHO OBITh HUXE JABJICHMS, 00ECIIEYMBAIOIIETO 3aM0JIHEHUE
BOJIOM HanbOoJiee BHICOKO PACIOJIOKEHHBIX 3JIEMEHTOB OTOIMUTEIbHBIX CHUCTEM,
MOAKIIOUECHHBIX K TEIJIOBOW CETH MO 3aBHCUMOI CXEME U B TO K€ BpeMsi — He

INPCBLIIIATh AOIMYCTUMOC JAaBJICHUC OJIA KX HAIr'PCBATCIIbHBIX HpI/I60p0B.
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Il. PACYETHO-
TEXHOJIOTMYECKUH PA3EJI.

2.1. OmpeneneHre pacYeTHBIX TETUIOBBIX MTOTOKOB.
2.2. T'padux cyMMapHOTO PacueTHOTO TEIJIOBOTO IMOTOKA.
2.3. T'omoBoii rpaduk MPOIOKATETLHOCTH CYMMapHOTO TETUIOBOTO MTOTOKA
Y TOJIOBOTO MOTPEOICHUS TETIIOTHI.
2.4. TomoBast mOTPeOHOCTH B TOTIIIMBE.
2.5. BpI0Op pexrMa peryInpoBaHHUs.
2.6.  OmOpHBIN PEKUM.
2.7. Pacuet u mocTpoeHue rpaduka peryIupoBaHus 0 OTOMMUTETLHOMY
TEIJI0BOMY NOTOKY IIpy noaxiroueHun BBII.
2.8. CocraBieHue pacuyeTHON CXEMBI.
2.9. T'mnpaBnwdeckuil pacueT TJIaBHOW MUTAIOIIECH MaruCTPaIH.
2.10. TunpaBnudeckuii pacueT pacupeaeTUuTeIbHON MarucTpaliy.
2.11. TIpodwib Tpaccel TEIJIOBOU CETH.
2.12. Tlpe3omeTpudeckuii rpaduk.
HomxHocts | ©.N.O. Ioanuce | [data KYPCOB Oﬁ IMPOEKT
cTaus JIUCT | JJUCT
T — Tennocnarimeﬂne paiioHa OB
pofa v | 14 | 39
Tposepur PACUYETHO- BI® NT'Y
TEXHOJOI'NMYECKHUU | um. T.I'. llleByenko
PA3EJI rpynna TI'B
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2.1. Onpenesnenne TEMI0BbIX MOTOKOB MO HX HOPMATHBHBIM Y/IeJIbHBIM
3HAYCHHUSAM.
2.1.1.1.YaenbHblii pacuyeTHbIH TEMJIOBOH MOTOK OTOIIEHHS KUJIBIX H

00IIeCTBEHHBIX 3IaHUI.
Q0.1=0f,5(1+Ky) , Br/sxurens 1)
QP01 - yIEIbHBIN paCYETHBIN TEMIOBOM IOTOK OTOILIEHHS, BT/ KuUTeb;

2 . . .
0=101B/M° - HOpMATHBHBIM pacUETHHIN TEILIOBOM ITOTOK OTOILICHHMS,

. 2 . 2
OTHECEeHHBIN K 1 M~ o0mie tiomanu , Br/M” |, npuarnMaeTcs mo tTadiuie

1.1(CHul12.04.07.86);
fos - oOImas rroIia b, OTHECEHHAS K OJJHOMY JKUTEIO, MPUHIUMaeM 18 M/>KUTeb,

Ko - ko3pdunuenT, yauThIBatOmKi pacxo/] TEIJIOThHl Ha OTOTICHUE

oOIIecTBeHHBIX 31aHui, mpuHuMaercs 0,25;
Q0.1=97*18*(1+0,25)=2182,5 B1/>xuremnb

2.1.1.2 YaenbHblii pacueTHbIH TEIJIOBO MOTOK BEeHTHJISIIIUHN 0011eCTBEHHBIX

3MAHUM.
QP 1=0f sKoK,, Br/sxuTens (2)

QP 1- yAENbHBIA PACYETHHIN TEIJIOBON MOTOK BEHTWIISIIIUU OOIIIECTBEHHBIX

3maHuil, BT/xurens,

K - J0JI1 BEHTHJIIINMOHHOI'O TCINIOBOI'O ITOTOKA B TCIIJIOBOM ITOTOKE OTOIIIICHUA

oOIIecTBEHHBIX 3AaHui, npuauMacetcs 0,4.
Q. 1=97*18*0,25*0,4=174,6 B1/>xurenn

2.1.1.3 Cpenne3umMHmuii yeJibHbIH TEMJIOBOH MOTOK ropsiuero BOJ0CHAOKEeHUSI.
Q%.1= 1,2/z (Qu.+ B) pe(t, —t’,), Br/xurens (3)

rae.
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Q°.1- cpenHe3MMHMIA yAENbHBIN TEJIOBOU MOTOK TOPSIYE€T0 BOJOCHAOKEHUS

JKIUJIBIX U OOIIIECTBEHHBIX 3/1aHUi, BT/’)KuTens,
1,2- ko3 unmeHT, yIUTHIBAOIIHUHA TETITIOBBIC IIOTEPH B CETSIX TOPSUYETO
BOJOCHA0KEHHU,

Ouc - HOpMa MOTPEOJICHHSI TOPSTICH BOJBI ¢ TeMIiepaTypoit 55°C B KHITbIX

3MaHUSX, JI/4EI.CYT;

B - YCIJIOBHasi HOpMa NOTpeOIeHUs ropsiueil BOJbI OOIIIECTBEHHBIMU
31aHUAMU, OTHECEHHAS] K OJTHOMY JKHUTEJI0 PAalOHA 3aCTPOUKH, MPUHUMAETCS

25 51/9en.cyT.;

p- TUIOTHOCTH BOJBI, MPUHUMAETCs 1Kr/m,

C - ynmenmpHas TErI0eMKOCTh BOJbI, 4190k /krK;

t. - cpemHss Temmeparypa ropsdeil Boabl y BOA0pas0opHbIX npuoopos, 55°C;
t’y - pacuerHas 3UMHsS TEMIIEpPATypa BOJOIPOBOAHON BOALI, IpuHuMaeTcs 5 C;

Z - BpeMs pabOThI CHCTEMBI TOPSIYEr0 BOAOCHAOKEHUS B IIPE/IEIIax OJJHUX CYTOK,
npuauMaetcs 24 * 3600=86400c.

Q%.1=1,2/86400*(85+25)*1*4190*(55-5)=320 Br/x)urens

2.1.1.4. CpennenerHuii yaeJbHbIN TENJIOBO MOTOK ropsiuero

BOJOCHAOKeHN.

C.J — C C JI C 3
Q™= QA (t-)/( . —t), Br/kurens 4)
Q.1 - CpenHuii yIEAbHBIN TEMIOBON IIOTOK FOPSYEro BOAOCHAOKEHHS HKUIBIX U
OOIIECTBEHHBIX 3aHUN, BT/5kUTEND;

B - KO3(PPUIIUEHT, YYUTHIBAIOIINI CHUKEHUE TEIIOBOTO MOTOKAa OBITOBOTO
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BOJIOCHAO)KEHUS B JICTHUH (MEKOTOIUTEIBHBIN) MIEPHO M TPHHUMAEM JISI

KUITUIIHO-KOMMYHaIbHOTO cektopa 0,8;
'y - TEMIIEPATypa BOAOIPOBOJHOM BOJBI B MEKOTONMUTEIbHBIN IIEPUOA,

npuHuMaetcs 15°C.

Q“".1=0,8*320*(55-15)/(55-5)=205 Brt/xurenn

2.1.1.5. MakcumajbHbl€e TeIJIOBbIe OTEPU rOPsiYero BOJ0OCHADKEHUSI.

[Tepexon OT cpeAHUX 3HAYEHUM TETUIOBBIX MTOTOKOB TOPSYEro BOJAOCHAOKEHHUS K
UX MaKCHUMaJbHbIM 3HAYCHUSIM MMPOU3BOJAUTCS YMHOKEHUEM MEPBBIX HA
00001IeHHBIN HOPMATUBHBIN KOA(DUIIMEHT HEPABHOMEPHOCTHU MOTPEOIICHUS

ropsiaeii Bojibl, 3HaueHueM kotoporo -2,4 (Cuull 2.04.07-86).
Q".1= 2,4 *Q°,1 , Br/xurenn (5)
Q"".1=2,4*Q“". 1 Br/xurens (6)
rje:

Q"1 m Q™1 - MakcuMasbHEIE (PaCUETHBIE) TEIIOBLIE TOTOKU 3UMOM U JIETOM,

Br/xurens.
Q".1=2,4*320= 768 Br/x)urenn

Q"".1=2,4*205=492 Br/x)urenn

2.1.1.6 .TemioBble MOTOKH OTOILNICHUA, BCHTUWIAINHA U TOPHICTO

BO/I0CHA0KeHHs1 MUKpOpaiiona, MBT.

OroruteHus - QPo=Uyuxp *Q1 «10° MBr (7)

Bentwisinus - Q%= Uy * Q%1 10%  MBr (8)

[opstaero BomocHaOkeHnS - QFr = Uy » QPrg 10%  MBr 9)
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OOG1uii pacueTHBIN TemI0BoM MOToK QP MUKpOpaiioHa pu CPEAHEM 3UMHEM

TCIIJIOBOM IIOTOKEC IrOopA4€To BOI[OCHa6)KeHI/ISI:

Q"=Q% + Q% +Q°, MBr (10)
B dpopmynax 7-9 U,y - 4nCiIO XKUTENEH B MUKPOPaliOHe, OIpenensIeMoe 10
dbopmyiie
Usip =(K * Syup)/f, xKHTETH (11)
rie:
SMkp — mmomans Tepputopuun MKP, Mz;
K - «rmoTHOCTE» )mnoro ¢honaa Ha Tepputopurn MKP B momisax ero miomanu,

. 2 2
f -HOpMa xuito# momanu, M / sxkurens, 1 [Ickosa -18m“/ sxutes.

PacueTtbl mpou3BOAUM 10 JaHHBIM (hopMysiaM B TaOIUYHOU dopme.
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CyMMapHBIH TEINJIOBOI NOTOK KIUJIOT0 PAaOHA.

Taoauma Nel.

Ne S MKP, M° | Drax- | [InotHocTs PKmmas mio-| KommuecTso TemmnoBele moToxku, MBT Kom-Bo
MKP HOCTb YKUJIOTO 2 KuTenen TEIUIOHOCH
dhoHma lanb, M Umkp TeJs, Kr/c
on QpB ch Qp Gi
1 2 3 4 5 6 7 8 9 10 11
1 450.000 10500 22,9 1,8 3,0 27,7 76,45
2 340.000 7933 17, 3 1,3 2,5 21,1 58,24
3 180.000 4200 9,1 0,7 1,3 11,1 30,64
4 230.000 5367 11,7 0,9 1,7 14,3 39,47
5 100.000 2333 51 0,4 0,7 6, 2 17,11
6 220.000 5133 11, 2 0,8 1,6 13,6 37,54
4 0,42 18
7 600.000 1400 3,1 0,2 0,4 3,7 10,21
8 140.000 3267 7,1 0,5 1 8,6 23,74
9 80.000 1867 4.1 0,3 0,5 4.9 13,52
10 150.000 3500 7,6 0,6 1,1 9,3 25,67
11 110.000 2567 5,6 0,4 0,8 6,8 18,77
13 60.000 1400 3,1 0,2 0,4 3,7 10,21
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14 140.000 3267 7,1 0,5 1 8,6 23,74
15 80.000 1867 4,1 0,3 0,5 4,9 13,52
16 150.000 3500 7,1 0,6 1,1 8,8 24,29
17 110.000 2567 5,6 0,4 0,8 6,8 18,77
18 150.000 3500 7,1 0,6 1,1 8,8 24,29
19 60.000 1400 3,1 0,2 0,4 3,7 10,21
20 140.000 3267 7,1 0,5 1 8,6 23,74
21 60.000 1400 3,1 0,2 0,4 3,7 10,21
22 120.000 2800 6,1 0,4 0,8 7,3 20,15
23 90.000 2100 4,5 0,3 0,6 54 14,90
24 120.000 2800 6,1 0,4 0,8 7,3 20,15
25 50.000 1167 2,5 0,2 0,3 3,0 8,28
26 110.000 2567 5,6 0,4 0,8 6,8 18,77
12 KiryOb1 0,1 0,5 0,1 0,7 1,93
Bcero: 177,1 13,6 24,7 2154 | 594,52
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2.1.2.1.0npe)1e.11eﬂne TEIMJJI0OBLIX MOTOKOB 110 YACJbHBIM TCIIJTIOBbIM

XapaKTepucTUKaAM 3IaHUiA.
TermoBor MOTOK OTOIJIEHHUS.
Q"%=qoaV (t, - t,o) » 10° , MBr (12)
QP, - pacyYETHOE 3HAYCHUE OTOMMUTEIBLHOTO TEIUIOBOTO MOTOKA 3/1anust, MBT;
(o - y/IC/IbHASI OTOMUTENbHAS XapaKTepUCTHKa 3qanust, BT/(M**K), npuHuMaeTcs
o taout. 1.4 [1];

0 - TONPABOYHBIA KOA(P(PUIMEHT, YUUTHIBAIOUIUN KIUMATUYECKUE YCIOBHS

paiioHa CTpOUTENbCTBA, MpuHUMaeTcs paBHbM 1,0 mpu t,, = - 26°C;

V - CTpOUTENbHBIN 00BEM 3/TaHUS TI0 HAPYKHOMY 00MEDY, 40000Mm°:

t, - pacueTHOE 3HAYCHHE TEMIIepaTyphl BO3JIyXa B IOMEIICHUSIX
3nanud, °C;
t.o - pacueTHbIe 3HAYCHHUS TEMIICpaTyphl HAPYKHOTO BO3Jyxa  JUIS

npoektupoBanus ororuieHus, °C [1].
QP,=0,2*1*40000*(-11+26)*10° = 0,1 MBr
2.1.2.2. Teny10BOM NMOTOK HA BeHTHJISIIHIO.
Q%= 0oV (ts-tes)<10° , MBT (13)
QP; - pacueTHOE 3HAUYEHKME BEHTH/ISILIMOHHOTO TEIJIOBOIO MOTOKA 31auus, MBT;
(o - Y/eIbHAS TEIIOBAs BEHTHISIMOHHAS XapaKTePHCTUKa 31aHust, B/(v>*K),
npuHUMaeTcs 1o tada. 1.4 [1];

tys - pacUeTHOE 3HAUEHUE TEMIIEPATYPbl HAPYKHOIO BO3AyXa JJIs

npoekTupoBanus BeHTHIAnuH, °C [1];

QP,=0,48*40000*(16+11)*10° =0,5 MBt
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2.1.2.3. TenioBo#i MOTOK ropsiuero BOJA0OCHAOKeHUSI.

Q% =q V« 10° MBr (14)

C . o .
Q' - CpeHE3NMHUI TEIJIOBOM MOTOK TOpsYero BojgocHa0keHus 31anus, MBT;

C ~ o s
Jr - 000OIIEHHBIN yACIbHBIN TEMIOBOM MOTOK TOPSIYETrO BOJOCHAOKEHNUS,

Br/m®, MIPUHUMAETCS PaBHBIM - 4 Br/m®.
Q=4 * 40000 * 10°=0,1 MBHr.
2.2. T'paduk cyMMapHOT0 Pac4éTHOT0 TEMJIOBOT0 MOTOKA KUJIOr0 paiioHa.

I'paduk cymMmapHOro pacdyeTHOro TEIJIOBOTO IMOTOKA IMOKAa3bIBAET 3aBHCUMOCTH
CyMMapHOT0 TEIUIOBOTO IOTOKAa OT TEMIMepaTyphl HApPYKHOTO BO3AyXa MpH
MaKCHUMAaJbHBIX 3HAYEHUSX TEIJIOBOTO TIIOTOKAa TOPSYETO BOJOCHAOXKEHUS.
IToctpoenne rpaduka HEOOXOAUMO JJIsI BBIOOpA TETIOBOM MOITHOCTH MCTOYHHKA
TEIUIOThI, IJIAHUPOBAHMS BKIIOYEHUSI B pabOTy €ro TEmIOreHEPUPYIOIIEro
000py/1I0BaHUSI B COOTBETCTBUM C MPOTHO30M TEMIIEPATYPhl HAPY>KHOTO BO3/lyXa
Ha Onwkaiiliie CYTKH, BBIBOJA €r0 B pe3epB WIM B PEMOHT. MakcuMalbHOE

3HAYEHHE CYMMAPHBIN TEIJIOBOM MOTOK UMEET 3UMOM pH L=ty o
XQ"=2Q’+ZQ"+XQ",, (15)
re XQY=2,4XQ° (16)
>Q"=177,1+13,6+59,3=250 MBTt

TQ" = 2,4*24,7 = 59,3 MBt

3HaueHNEe MaKCUMAaJIbLHOI'O TEIJIOBOI'O MOTOKA A1 MECKOTOIIUTCIBHOI'O

neproaa onpenensercs, ucxoas u3 (popmysst 4) mo Gopmysie

TQY = TQY (LS, - T/, - £y), MBT (17)
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TQ"" = 59,3*0,8*(55-15)/(55-5) = 38 MBt

I'paduk cyMMapHOro pac4eTHOro TEMJIOBOI0 MOTOKA KUJIOr0 PaiioHA.

I'padux 1.

2.3 FOI[OBOﬁ rpaq)mc NMPOAO/IZKUTEIBbHOCTH CYMMAPHOI'0 TEIJIOBOT'O ITOTOKA U

rogoBoc HOTpeﬁJ'leHI/Ie TEIJIOTHBI.

['paduk npogoKUTETBHOCTH CYMMAPHOTO TEIJIOBOTO MOTOKA CTPOUTCS ISt
YCTaHOBJICHUSI SdKOHOMUYHBIX PEKUMOB IKCILTyaTallud 000pyAO0BaHUSI HCTOUHUKOB
TEIUIOThI, BpEMEHU UX padOThl B TEUEHUE T'0/la, TTOKa3aTeseil UCI0JIb30BaHMS
YCTAHOBJICHHOW MOITHOCTH TEIJIOTCHEPUPYIOIINX arperaToB U APYrUX BaXKHBIX
TEXHUKO-KOHOMUYECKUX MOKa3aTeNeld CUCTEMBI TEIIOCHAOKEHMUSI.
I'paduk  MmpOAOTKUTETLHOCTH CYMMAapHOrO  TEIUIOBOIO  IMOTOKAa  TakKXke
UCIIONB3YyeTCsl JUisl ompeiaesieHuss rpadoaHaTUTUYECKUM CIOCO0OM T0J0BOTO
TEIIONOTPeOIEeHUS MOIKITIOYEHHBIMU TETLIOUCTIONB3YIOIIUMU CUCTEMaMU.

OcHoBoli rpaduka SBISIETCS TpaPuK MPOJOIHKUTEIHHOCTH OOO0OIIEHHOTO
TEIJIOBOTO IMMOTOKA OTOIJICHUSI M BEHTUJISIIAN - CE30HHOM TEIJIOBOU HAarpy3ku Q. .

HNcxonHpiMU  JaHHBIMU [ OPOEKTUpOBaHUs rpaduka, SBISIOTCSA
KJIIMMaTUYECKUE TOKA3aTeau: MPOJOJDKUTEIBHOCTh CTOSHUSI B TEUEHHUE Tojia
onpenieIeHHON U 00Je HU3KOW TeMmepaTyphbl HApy»KHOTO BO3/1yXa, pacueTHas JJisi
MPOEKTUPOBAHUS OTOTUICHUSI M CPEAHSSL 32 OTOMUTENbHBIA MEPHUOJT TeMIEpaTyphbl
Hapy>KHOT'O BO3/lyXa U MPOJOJIKUTEIIBHOCT IEPHO/Ia OTOTUICHUS.

[Ipu OTCYTCTBUU HaHHBIX O JUIUTEIBLHOCTU CTOSIHUSI TEMIIEPATYP HAPYKHOTO
Bo3ayxa rpaduK MPOAOKUTEIBHOCTA CE30HHOTO TEIJIOBOIO IOTOKa C
JIOCTATOYHOM JJIsl MPOEKTHBIX Pa3padOTOK TOYHOCTHIO CTPOI0 AHAIUTHYECKUM

criocoboM npodeccopa b.JI. llIudpuncona no ypaBHeHUto:

¢-=1-A(2)", (18)

rac @ - OTHOCHUTEIbHBIN TEIJIOBOM MOTOK TEIJIOBOM HarpyskKu,

2Qc/ ZQ%; (19)
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2=2112; (20)

Z- OTHOCHUTEJIIBHOC BPEM: B JOJISX NPOAOJIKUTEIIBHOCTH OTONUTEIBHOIO IIEpHOAA,

Zp, IpU KOTOPOM CE30HHBIN TETJIOBOM MOTOK HE OBIBAECT HIKE O ,
A u y- kKo3(ppuLueHTHI, sBistomuecs GyHKIIMEH TeMIIepaTyphl BO3ayXa:
A=(8-ty0) /(18-t,.0) (21)
Y=(8- 17%) /("% L) (22)
B dbopmymax (21) u (22)
8- nTMpeKTHUBHAs TeMIlepaTypa Hadajia (KOHIIa) OTOmUTeabHOoro nepuoaa, C;

t“°, - cpenHss TeMIepaTypa HapyKHOI'O BO3/yXa 3a nepuoj otomienus, °C;

18 - Cpeanssa TEMIICpaTypa BO3AyXad B OTAINNIMBACMbIX IIOMCHICHUAX I'PAKIAHCKUX

3nanuii, °C.
Hcxonnbie nanHble:
tuo. = - 26 °C
t“°, =- 2,0°C
2,=212*24=5088u.;
=0,8 (ycioBHO)
TEIJIOBBIE TTOTOKU
QP =2Q"+xQP,+=177,1+13,6=190,7 MBt
2Q°=24,7 MBr (1a6l)
Q™ =ZQ% B (1 - 1/t~ 1), MBr (23)

TQ" = 24,7%0,8%(55-15)/(55-5)=15,8 MBT
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[lopsimok mocTtpoeHuss romoBoro rpaduka MNPOAOIKUTEIBHOCTH CYMMapHOTO
TEIJIOBOIO MOTOKA!

1. Ha «MmunnumeTpoBoii» Oymare CTporo JB€ CUCTEMbI KOOPIUHAT:

a) - rpaduka Ce30HHOTO TEIIoBOro moroka. Ha ocu aOcmuicc 3TOW CHUCTEMEI
3HAYEHUSI CE30HHOIO TEIJIOBOIO MOTOKA @ ;

0) - romoBoro rpaduKa MPOJOJIKUTSIEHOCTH CE30HHOTO TEIIOBOTrO MmoToka. Och
abciuce SBISIETCS OChIO YaCOBOTO T'OJIOBOIO BPEMEHHU, U3 KOTOPOTO BBIACISIETCS
Y4aCTOK OTOMUTEILHOTO MEPHOia Zy , CO BCEH IIKAJION OTHOCUTEIHHOIO BPEMEHU
Zp 32 €IMHUILY KOTOPOTO MPUHATA BCA MPOJOKUTEIBHOCTh MEPUOAA OTOTICHHUS.
Ha ocu opaiuHat oTKi1aipIBat0 3HAYEHUS TETIOBBIX MOTOKOB.

2.Ctpoto Tpad ik OTHOCUTEIHHOTO TETUIOBOTO MTOTOKA CE30HHOW HATPY3KU (O =
F(ti.o) -

3.Beraucsito 3HaveHus kodpdurmenton ypaBaenus [ludpuncona mo hopmynam

(21) u (22):

A= (8+26)/(18+26)=0,77
o = (8+2,0)/((-2,0)+26)=0,4
4. 3anuceiBato ypaBHenue [ludpuncona aist kauMatuueckux ycinoBui 1. [IckoBa

o= 1-0,77(2)**

5.PaccunThIBaI0 OTHOCUTENBHBIC H a0COIOTHRIC 3HAYCHHS TCIUIOBBIX ITOTOKOB U

BPEMEH: Z,=2%*2
Z,=27Z*5088.

Pe3ynbTaThl pacueToB CBOXKY B Ta0nHILy 2 .

Tabnuiia mocTpoeHus roJ0BOT0 rpaduka MPOI0KUTEIIBHOCTH CE30HHOTO

TCIIJIOBOI'O ITOTOKA KIMMATHYCCKHUX YCJIOBI/Iﬁ r. IIckoB
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Tabnuna 2.

Z 0 o1 (02 |03 |04 |05 |06 (0,7 |08 |09 |1

Z,4 0 508 11017 [1526 |2035 |2544 3052 |3561 |4070 |4579 |5088

Qc 1 o7 1|06 |05 049 |045 |04 0,37 |0,33 |0,3 0,28

2Q;, [190,7 |133,5|114,4 |954 (93,4 |858 |76,3 |70,6 |62,8 |57,2 |53,4

6. [lo TabauuHbIM KoopawHaTaM (Z,(.) CTPOIO TpapuK MPOJTODKUTSIHHOCTH
CE30HHBIX TEIIOBBIX MOTOKOB.

/. TI'paduk mnPOAOTKUTETLHOCTH CE30HHBIX TEIJIOBBIX IIOTOKOB CTPOUM IO
3HAQYEHUSIM CPEHE3UMHETO TEIIOBOTO MOTOKA FOPSYEro BOJOCHAOKEHHUS.

8. TloctpoeHue rpaduka TPOJOKUTEITHHOCTH CYMMApHOTO TEILIOBOTO IMOTOKA
3aBeplIar MPUCTPONKON K rpaduKy MPOJOIAKUTEILHOCTA CE30HHOTO TEIJIOBOTO
notoka mo ocu Z rpaduKka CpPEAHEIETHEro0 TEIUIOBOIO IOTOKAa TOpSTYero
BOJOCHAOXKeHUs ¢ opauHaror XQ°". Tlnoimanu, orpaHuUEHHBIE OCAMU KOOPAMHAT
u JTUHUSMU rpauKoB MPOIOKUTEILHOCTH TETLJIOBBIX MIOTOKOB
MPOMOPIUOHATLHBI MOTPEOJICHUIO TEIUIOTH CUCTEMaMU OTOIUJICHUS, BEHTUWISALINY U

TOpsIYETO BOJIOCHAOKEHHUS.
I'padmuxk 2.

9. Brruucnsito ro0Boe MOTpeOIeHNE TETUIOTHI CETUTEOHBIM MAaCCBOM palioHa

ropojia

a) CucreMaMy OTOILIEHUS ¥ BEHTHUJISALUU
®.= ¢ 2QL z,, MBr*u (24)
®.=0,45*190,7*5088=437.000 MBT*u

rac CDC' rogoBo€ TCHHOHOTpe6H€HI/I€ CUCTCEMAaMHM OTOIIJICHHUA N BCHTUJIALINH,

MBT;

@°c - CPEIHUI 32 OTONUTENLHBIA EPUOJ] OTHOCUTEILHBIM TEMIOBOM MOTOK

CE30HHOMW Harpy3KH, BEIYUCIISIEMBII IO popmyie

0% = (18-t°°,)/(18-t;.0) (25)
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¢°. =(18+2)/(18+26)=0,45
0) crucreMamu TOpsiYero BOJOCHAOKEHHS B TEYCHUH OTOMUTEIHHOTO TIeproIa
®°r= Q. Zg , MBT*u (26)
®°r=24,7*5088=125674 MBt1*u
U B TEYEHUH MEKOTOMUTEIBHOIO MEproia
" =xQ“". (8400- z,), MBT*u (27)
®",=15,8*(8400-5088)=52330 MBt1*y
Torga temonorpediieHne CUCTEMaMU rOpAYEro BOJOCHAOKEHNs OyIeT:
O, = @’ .+ O, MBr*u (28)
@, = 125674+52330=178004 MBT+y ;

B) MOJIHOE TOA0BOE TEILUIONOTPEOICHIE CETUTEOHBIM MaCCUBOM PaliOHA TOPOa

COCTaBJISICT CYMMY TCHJ’IOHOTpC6HeHI/IH CHUCTCMaMU OTOIICHUS, BCHTWIAIUHN U

rOpsIYET0 BOJTOCHAOKEHHS
O= O+ O, MBT*y (29)

®=437000+178000=6150000 MBrT+u
nan 2214000 I'JIx

2.4 T'onoBasi NOTPeOHOCTH B TOILIUBE.

i obecnieyeHusi TEIUIOCHAOXKEHMS 3JaHUM, TMOJYy4YarOUIUX TEIJIOTYy OT
IIEHTPAILHOIO HCTOYHHMKA (KOTEIbHOM, pAaWOHHON TEIUIOBOH CTAHIMH WA
TEIUIOAICKTPOIICHTPAJIN), B €ro KOTCJIBHBIX YCTAaHOBKAX JOJDKHO CXKUTAThCS

TOTUIMBO, TOJOBOM PacXoj] KOTOPOTO B YCJIOBHOM HMCUHCIIEHUU OTMPEICISIETCS TI0
dbopmye:

9
b= qu 10 == i , TOHH (30)
29,3-10° -0,y Ny -10° 2931,y Ny
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rae

b- rogoBas moTpeOHOCTh B TOIUTMBE B YCIIOBHOM HCUUCIICHHUH, TOHH;
®- moHOE TO/I0BOE TerionoTpednerue, I'JIx;

29,3 . 10° yIenbHas TEIJI0Ta CrOPaHusl YCIOBHOTO TOTUTHBA, JIK/KT;

My B MNre- KOIPOUIMEHTHI IOJIE3HOTO JACHCTBUS  TEIUIOT€HEPUPYIOILEr O
000pyIOBaHUSI MCTOYHUKA TEIJIOTHl U TEIUIOBBIX CETEH, MPU OPUEHTHUPOBOUYHBIX
pacuyeTax WX 3HAUYEHHUSI MOXXHO NpHHUMaembie mo Tabnune 4 «MeToaudeckux

YKa3aHUI MO TEIJIOCHA0KEHUIO paliloHa ropoaa»
b =2214000/(29,3*1,09*0,95)=730000 ToHH.
VY nenbHBIN pacxo ycaoBHOro torirba Ha 1 I'JI)x moTpeO0aE€HHOM TeTIOTHI.
0=b/®, xr/I'JIx
8= 73 *10*/221,4*10"=33 kr/I" [l
2.5. Pe:kuMBI peryJIMpoBaHus TEMJI0BbIX MOTOKOB.

PerynupoBanue oOTHycKa TEIJIOTHI  Pa3HOPOJHBIM  MOTPEOUTENSIM  OT
JIBYXTPYOHBIX TEIUIOBBIX CET€l TMpPU BCEX pEXKUMax OCHOBBIBAETCS Ha
HEOOXOJMMOCTH OOecCIieueHus, B TMEPBYIO oOuepelb, HOPMaIbHOM pPabOTHI
OTOINUTENIbHBIX  CHUCTEM, MOCKOJIBKY OHM  TpeOylOT  HE  TOJBKO
BBICOKOKQUECTBEHHOT'O PETYJIUPOBAHUS, HO U TEIJIOBas MOIIHOCTh WX JIs
OOJIBIIMHCTBA PETHOHOB SIBIISICTCS JOMUHUpYIomIei. Beibop cuctemsl (rpadukos)
pPETYNHPOBAHUS TS pa3pabarbiBaeMOil B KYpPCOBOM IPOEKTE€ CHCTEMBI
TEIJIOCHA0KEHUSI TPOU3BOJUTCSA COMJIACHO pEeKOMEHmanuii Tabi.6, B OCHOBE
KOTOPBIX JIE)KAT TEXHUKO-DKOHOMUUYECKUE KPUTEPUHM METAIUNIOEMKOCTH CUCTEMBbI
TEIUIOCHA0KEHHUS, PacXo/a DJIEKTPOSHEPTrMU Ha TMEpeKayKy CEeTEeBOW BOJBI U

MPaKTHKA PEATbHOTO MPOCKTUPOBAHUS CUCTEM ILIEHTPAIBHOTO TEIIOCHAOKEHUSI.
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Taxk xak Y QP=215,4>200 MBT, c€I0BaTENbHO BBHIOUPAID TPETUH PEKUM
perynupoBaHus. [ByxcTyrneH4yaTas IocjienoBarenbHas cxema noakinodenns BBII
ropsuero  BOJOCHAOXXEHUsI  OOyClIaBIMBAE€T  MNPUMEHEHHE  IIEHTPAIbHOTO
peryJIMpoBaHUsl 10 COBMECTHOM HArpy3Ke OTOIUICHUS U TOPSYEro BOJOCHAOKEHUS
(cBsI3aHHOE PpEryJUPOBaHUE) W TIOBBIIMICHHOTO TEMIIEPATypHOTO Trpaduka is
CEeTEeBOM BOJABI. ODTUM JIOCTUraeT NpeAeiIbHOE YMEHBIIEHUE Auamerpa Tpyo
TEIUIOBBIX CEeTeW, IUIONIaJu T[OBEPXHOCTH HarpeBa KalopudepoB CHCTEM
BeHTwisiuu 1 BBII cuctem ropsiuero BogocHabGxkeHusi. Bmecte ¢ TeM 371ech
paboTa CHCTEMBbI OTOIUICHUS 3aBUCHUT OT pPEXKHMa pPaOOThl CUCTEMBI TOPSYETO
BOJIOCHA0XKEHUSI. [Toatomy BO3MOKHOCTb IIPUMEHEHUS CBSI3aHHOTO
peryaMpoBaHus OTPAaHUYUBAECTCS KPYIHBIMHA MacCHBaMHU 3aCTPOMKHU
OJHOTUITHBIMHM 3[JaHHUSIMM, JUISI KOTOPBIX OTHOIIEHUS PACUYETHBIX 3HAYCHUU

TCILIOBLIX ITIOTOKOB OTOIIZICHHUSA WM TOPAYCTO BOI[OCHa6)KeHI/I$I OnMM3KH APYyT K ApYyTYy.

CHcTeMa peryIHpPOBAHHA TeNI0BbIX NOoTOK0oB. Tadnamma Ne3

S QF. MBT >200

TenaoHcToUHHE | T3]

PeryaupoeadHe | CeBA3aHHOe

iy
)

KD t: BBIT-II tx

H\i_ur'

IIpuHUIHNIHATEHAS Y tx
cxXema -J[f -

t, PP =
EKToueHHT BBII e T

13 t, ~

ropa4ero ]
BOIOCHADKEHHUT t,

BBII-I

IlocnenoEaTeIEHAS
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2.6. OnopHBIi pe:KuM peryJupoBaHus.

B ocHoOBe mocTpoeHus rpaduKOB peryINPOBAHUS OTITYCKOB TETUTIOTHI KUIOU
3aCTPOMKH JISKUT pa3paboTKa peKUMa PETYITHPOBAHUS OTOTTUTEIILHOTO TEIIJIOBOTO
noToKa (CHCTeM OTOIUICHHS ), SIBJISIOIIETOCS OMOPHBIM ISl BEX CUCTEM
PETYIMPOBAaHUS PA3HOPOIHOM TEIIOBOM HArpy3ku. Pacder pexxumoB
PETYIMPOBAHUS OTOTIMTEIHHOTO TEIUIOBOTO TIOTOKA 0a3UPyeTCsl HA YPaBHEHUSIX
TEIJIOBOTO OajlaHCa B YCIOBUSAX CTAI[MOHAPHOTO TEIUIOMEPEHOCA OT BHYTPEHHETO
BO3]lyXa MMOMEMICHUS Yepe3 OrpaKaaronue KOHCTPYKIIMHU K HapY>KHOMY BO3IYXY,
OT OTOIUTEIBLHOTO PHOOpPa K BHYTPEHHEMY BO3yXY TTOMEIICHUA U OT
TEIUIOHOCUTEISI (CETEBOM BOJIBI) K OTOMHUTEIbHOMY TprOopy. COBMECTHBIM
pEIICHHEM 3TUX YPABHCHHUM OMPEACIISIIOTCS TEKYIIHE 3HAYCHUS TEMIIEPaTyPhI
CETEeBOH BOJIBI B MOAAIOIIEM TPYOOIIPOBO/IE TETIJIOBOM CETH MEPe Y3I0M

CMCUICHUA OTOMUTECIILBHOI'O BBOAA U HA BBIXOAC U3 CUCTCMBbI OTOIIJICHUS .

7 =t + @™ x 9P + (0,5 + U) x go/p x At ; °C (28)
= t, + o™ x 0P~ 0,5% (o/p) X AL, °C (29)

T€ T1- TEKYIEE 3HAUEHNUE TEMIIEPATYPBI CETEBOM BOJBI MEPEN Y3JI0M
CMCIHGHI/I}I,OC;

to- TeKylllee 3HaUeHNE TEMIIEPATYPhI CETEBOM BOJIBI MTOCIIE OTONMUTEIBLHON
CI/ICTeMBI,OC;

0.
t;- pacueTHOE 3HAUCHHE TEMIIEPATYPhl BO3/1yXa B OTAIIMBaeMOM nomenienuu, C;
(- TEKYIIEE 3HAYCHUE OTHOCUTEIBHOTO TEIJIOBOTO MOTOKA OTOIIJICHHUS;

0P- pacyeTHOE 3HAUEHUE CPEAHETO TEMIIEPATYPHOTO HAIIOPA YEPE3 CTEHKY
0
HarpeBaTenabHoro npudopa C.
At’- pacueTHOE 3HaYEHUE NEPENaa TEMIIEPATYP TEIUIOHOCUTENS B OTOIMTENLHOM
0.
cucreme, C;

U - pacdeTHoe 3HaYeHHE KOA(DPHUIIMEHTA CMEIICHUSI OTOIMUTEIHFHOTO BBO/IA;
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L1- 3HAYCHHUE OTOMMUTEILHOTO PAcX0/1a CETEBOM BOJIBI UEPE3 OTOMUTEITHHYIO
CUCTEMY;
M- 3HaYEHHE MMOCTOSHHOTO KO3 PHUIIMEeHTa, 3aBUCSIISE OT THIIA HaIrPEeBaTEILHOTO
npubdopa.
B cBoro ouepens:
®o= Qo/Q0=(ts - tu)/(ts - tuo), (30)
o= Qo/QPo=(18+2)/(18+26)=0,45
rae: Qo u QPo- TeKyllee ¥ pacUETHOE 3HAYEHUE OTOIMUTENLHOIO TEIIOBOIO MOTOKA,
MBT;
t; U - TO K€ I TEMIIEpaTyp HAPYKHOTO BO3AyXa, oC,
0,= 0,5(F; - 1) - , (31)
0,= 0,5(95+70) — 18=64,5 °C
rae: tP1- Tekyllee 3HaYEHNE TEMIIEPATYPBI CETEBOM BOIBI MEPE Y3I0M
cmemrenns,’C.
U= (- P)I(tP1- 172); (32)

u=Go/GP; (33)

U=2,2 u=1
riae Go u GPo- Tekyllee U pacueTHOE 3HAUEHHE PACX0/1a CETEBOM BOIBI Ha
OTOILICHHE, KI/C.

[Tpu TUTIOBBIX 3HAUCHUSAX UCXOHBIX BenunH ypaBHeHus (28), (29) u (30)

npuoOpeTaroT BU/I:

7, =18 + 64,5¢%"° + 67,50, (34)
t,= 18 + 64,5¢>"°- 12,50, (35)
tH:18 - (P0(18 - tH.O) (36)

ONOpHBIN PeKUM PEryTUPOBAHUS CUCTEMBI [ICHTPAIM30BAHHOTO TEIIOCHAOKCHHSI
- PSKHUM OTOIUICHHUS - CTPOIO Ha «MHJIJTUMETPOBOI» Oymare B BHJie rpaduka
TeMIepaTyp ceTeBoi Boabl 1o hopmynam (34) u (35)ms psina 3HaueHU Qg B
npeeax U3MEHeHHS 3TOW BeMIMHbBI 0T 1 10 0. 3HaYCHHS MMOTyYIHBITHECS B

pacyeTax CBOXY B Tabnuiry Ne4.
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IlapameTpsbl OOPHOTO pe:KUMA PeryJTUPOBAHUS. Tabnuma Ne 4

0o o (01 |02 |03 (04 |05 |06 |07 0,8 09 |1

t, °C. |18 |13,6(9,2 |48 |04 |-4 |-84 |-12,8 |-17,2

21,6 | 26
; 102, 138, | 15
wC.|18 |36 |504 |641 | 77,0 |89,9 | T |1145 1264 | |

t, °C. |18 [27,9|34,4 |40,1 | 451 | 49,8 | 54,2 [58,4 |624 |66,2|70

2.7 PacueT 1 mocTpoeHue rpauka peryJJupoBaHus M0 OTONMUTEIbLHOMY
TEIJIOBOMY MOTOKY NPHU ABYXCTYINEHYATOM IOCJI€I0BATEILHOM MOAKJIIOYEeHNH
BBII cucrem ropsiuero Boi0CHa0KeHHUS.

Jliist aToM cxembl Haubonee 3G PEKTUBEH PEKUM PETYIUPOBAHUS IO COBMEIIEHHOM

Harpy3Ke OTOIUICHHUS U TOPsiUero BojgocHa0 eHus (IIOBBIIICHHBIA TEMIIEPATyPHBIH

rpaduk).

2.7.1. Pery.JmpOBaHne COBMECTHOI'O TCIIJIOBOI'0O ITOTOKA OTOIIVICHUSA U
ropsiiero BOI[OCHaﬁ)KeHI/ISI IO MOBBLIINICHHOMY rpa(bmcy TEMIICPATYPbI ceTeBOM

BOJbI.

3a OCHOBY MOCTPOCHUS TIOBBIIIICHHOTO TEMIIEPATypHOT0 Irpadrka MPUHUMACTCS
OIIOPHBIN rpauK KAYECTBEHHOTO PETyJIUPOBAHUS OTOIUTEIBHON HArPY3KH C
A3JIOMOM B TOYKE T1= tl,H=7OOC.

B nomosnHeHune k noaydeHHbIM 10 ypaBHeHUAM (31) u (32) 3HadueHMSIM,
MPHUBEICHHBIM B TaOJIUIIE 3, BEIUMIISIO 3HAYCHHUS Ly, Ty U T, B XapaKTEpHBIX TOUKAX,
COOTBETCTBYIOIIUM 3HAUCHHSIM

0=ty - 8/(t, - tuo), (40)
(pB.pO:(tB - tH.B)/ (tB - tH.O) (41)

@', BbIOMpaem u3 Tabmuiml 3 [1];
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ts, tio, L~ TEMIIEPATYpA BO3AYyXa COOTBETCTBEHHO BHYTPEHHET 0, HAPYKHOTO IS
MPOCKTUPOBAHUSA OTOIJICHUS U JIJISI TIPOCKTUPOBAHUS BenTrmsiun, °C.
Pacuer TemneparypHoro rpaduka (IIOBBIIIIEHHOTO) MPOU3BOXKY B CIICAYIOMIEH
MOCJIEOBATEIBHOCTH
ti= e Po(ts- o), °C
a) B nuamaszoHe ¢ < @o<1 (mmanaszons Il u 1l1) remmeparypa 71 BOIBI B

mogaromcM TCIUIOIMPOBOALC Haxoncy 110 ypaBHeHI/IIO:
?h= 1+ p(r = )L - [(t, - £t - EH(EPs - £ (Lo - £)], °C (42)

r7ie T1- TEeKyIlas TeMIlepaTrypa TEIIOHOCUTEIS B MOAAIOIIEM TETUIONPOBOJIE 1O
OTMIOPHOM TpaduKy, oc;

p=Q°/Q,- OTHOIIEHNE CPEAHE3UMHETO TEMJIOBOIO IIOTOKA TOHYETO
BOJIOCHA0XXEHUS K PACUETHOMY OTOMUTEIHLHOMY;

1°1- TemIeparypa BoJbl B OJAIOLIEM TPYOOIPOBOE IPH PACUETHON JIJIsl
MIPOEKTUPOBAHUSI OTOIICHUS TEMIIEpaType Hapy>KHOI'O BO3AyXa, oc;

ty, 17y, to - TeMreparypa Bobl B 00paTHOM TPyOOINPOBOJE MOJIE MECTHBIX CUCTEME
OTOILICHUS COOTBETCTBEHHO TEKYIIasl, paCue€THAsl U B TOUKE U3JIOMA, °c;

tP,, t',- TeMIepaTypa BOAOIPOBOIHOI BOIbI cooTBeTcTBeHHO cpenusis (55°C) u B
sumunit nepuox (5°C);

t,- TemMnepaTypa HarpeBaeMou BoJbl nociie nepBou crynenu BBII B Touke nznoma
rpaduka, npuaIMaeTcs Ha 5+10 OC mmxe TeMneparypsl tp ,;, 3HaueHUE KOTOPOU
npuBeieHbl B Tadmume 5.4 [ ];

b) B nuanazoHe I 0,< o< I, (Auama3on |) TeMreparypa Bobl B IOIAIOIIEM

TpyOOIpoBOIE (1)/1 MIPUHUMAETCS TIOCTOSSHHOW U paBHOU
1= 7= T+ p(EPn - P)[(17- (1P £9],°C (43)

1€ T1,- TEMIEPATYpa BOJABI MOJAIOLIEM TEIUIONPOBOJIE B TOUKE M3JI0Ma
0
TeMIlepaTypHOTO Tpaduka mpu onopHoM pexkume paBras 70 C.
/ . .
c) B nuana3onax Il u 1l remneparypa t, cereBoii Boab mociie BBIT nepBoii

CTYIICHU ONPECACIACTCA 10 YPABHCHUIO!
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t'h= ty - p(Tp1 - to)[( 1o - E)(to- EYI(EP, - £)(tou T)], °C (44)

[Ipumeuanue. B ciyuae, korga t,>t°, + [(17 - )( - C)/( 1 - £))], To Bemmuuny t,

onpezessto no gopmyie
to=to - p(t°y - 1), °C (45)
JUist onpeiesieHust paCX0J10B CETEBOM BOJIBI Ha OTOIIEHHE UCTIOB3YIO
(opmyry:
Go= GPo(11 = t72) « @of (70 - t,), kr/u - B | quamasone,
Go= Q% / (11- t), kr/u - B Il u Il guanasomne.

d) B muamasone ¢@"°< @< ¢", (ouamazon |), B KOTOpPOM IPOM3BOAUTCS
KOJIMYECTBEHHOE  PETYJIMPOBAaHME OTIYCKAa TEIUIOTBI HAa  OTOIUICHHE,
IIPOMCXOJUT 3aMETHOE YMEHBUIEHUE pacxoAa TEINIOHOCUTEINS], MPOXOIALIErO
Kak 4Yepe3 IMEpBYl, Tak U 4epe3 Bropyro crynenu BBII ropsuero
BOJOCHA0XKEHUS.

) JOmONHUTENbHBI pacxon G, ceTeBoil BOIBI Ui 0OECHEYEHUs CyMMapHOW
pacyeTHON TEIJIONPOU3BOAUTEILHOCTH NoA0TpeBaTeNen rops4ero

BOJOCHA0XKEHUS MOXKET OBITh OMPEAEIISAIO MO MPUOJIMKEHHON 3aBUCUMOCTH .
G,= G, (1,12¢%* 90, 704) " kr (46)
rae Bennunnaa G ompeensiercst mo ypaBHEHHUIO
GP.= [Q%+ 10%c(t 1, - t)] + [(B5 - t./55 — %) + 0,2], kr/u  (47)

r7ie - yenpHas TerioeMKkocTsb, paBHag 4190 Jlx/kr « K.
/
B nnana3one | temneparypa Bojibl t' mociae cUCTEMbl OTOIJIEHUS U TOPSTYETO

BOJIOCHA0KEHUSI HaX0XKYy 10 hopmyiie:
t'r= 71 -[(0 Q% + Q%) «10% ¢(G, + G,)], °C (48)

rae G;- pacxoj TEIIOHOCUTENS B Anana3oHne |, onpeaensemMblit mo popmyne
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Gr= GPu(t"1 — 1) « 0o/ (U1 - ), KT/ (49)
rae GP. — pacuernslii pacxon cereBoii Bogsl Ha ' BC, paBHbIii

6
Gpr: ch* 10°/c (Tpl - tpg),
o /
¢) B HEOTOIUTEIILHBIN ITEPHO;] TEMIIepaTypa T 1 BOJbI B ITOIAFOIIEM
o |/
TCIIOIIPOBOAC COXPAHACTCA PAaBHOU T 1, , 4 TEMIIEpATypa T2 B O6paTHOM

TEIJIONPOBOJIE HAXOXKY 1O (popmyse:

1= Tiw [ (1w - tu)/(55 - /55 - £ ) + 0,2], °C (50)
ITpu 5ToM pacxoq G™'. ceTeBOM BO/IBI Ha ropsiuee BOJAOCHAOKEHHE OIPEIEIISIO 10

dbopmyiie

G = GPB[(55 - t)/(55-1)], xr/u (51)
rae - ko3pULUUeHT, TPUHUMAEMBIN 151 KOMMYHaJIbHOTO cekTopa paBHbIM 0,8,
t',- TeMIepaTypa BOJOIPOBOIHOM BOJIBI B JIETHHI IIEPHUOJI, paBHAS 15°C,

. . 0
t’s- TeMIepaTypa BOJIOIPOBOIHOMN BOJBI B OTOMUTEIbHBIN Tepro/, paBHast 5 C.
2.7.2.PeryaupoBaHue TeNJ0BOI0 NOTOKA BEH THISLMHU.

Hwoke mpUBOAMTCS MOCIEIOBATEIBHOCTh PACYETOB TPAPHUKOB PEryIUPOBAHUS
BEHTH/ISIIMOHHON Harpy3Kku 0e3 IeTalbHBIX Pa3bsICHEHUH:
a) B auamazoHe ¢ < @< ¢"p (mmamazon |) TpeOyemble I BEHTYCTaHOBOK
TEMIIEpaTypbl  TEIUIOHOCHUTEIS M  XapakTep WX H3MEHEHHS  MPHUMEPHO
COOTBETCTBYIOT MX TEKYIIUM 3HAYECHHUSAM JJIS OTONMUTEIBHBIX CHCTEME M IMOITOMY
NPUHAMAIO PaBHBIMH 3HAYCHUSAMH, HalIeHHBIM 110 opmysiam (43) u (33).

Pacxon G, TEIIOHOCHTENSI HAa 3TOM JWala30He MPUHUMAKO TOCTOSHHBIM MU

paBHBIM €r0 pacdyeTHoMy, T.e. GP,, onpenenseMomMy 110 ypaBHEHHIO

6

GP,= QP «10%/c (11, — t%3), kr/u  (52)
rae 1, ¥ tP3- pacueTHbIe TeMIepaTyphl TEIUIOHOCHTENS IS MPOCKTHPOBAHUS
BEHTWIALIMH, OTPE/ICIIIeMbIe COOTBETCTBEHHO 10 ypaBHeHHsIM (42) u (32) B TOuke

(o COOTBETCTBYIOIIMX 3HAYCHUN (.
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0) B awmamazonax | wm Il TemmepaTypbl BOIBI TOCHE KajlOpU(PEPOB CUCTEME
BEHTHJISIIIMH HAXOXKY 110 YPaBHEHUSIM COOTBETCTBEHHO (48).
2.7.3 CymMMapHblii pacxo/1 ceTeBOii BOIbI U €€ TeMIlepaTypa.
Cymmapnbiii pacxon Gy cereBoil Boxabl NpH 000 TemmepaTrype Hapy»KHOTO
Bo3yxa B auanazoHax |l u |1l onpenensito kak cyMMy pacxoJ0B TEIJIOHOCUTENS
Ha OTOIJIEHUE U BEHTWIALIMIO, @ BHYTPH JHMana3oHa |- Ha oTomieHrne, BEeHTHIISALUAIO
U Topsiuee BOJIOCHA0KEHHE.

CpenHeB3BellleHHas: TeMIlepaTypa BOJbl B OOpaTHOM TpyOOIpoOBOJE B

OTOIUTEIbHBINA MEPUOJ] OPENIEIISAI0 0 hopMmyJie

7= (Gt + G,ta)/( G, + Gy), °C (53) B quanasoxe |

7= ((Gy + G,) ta + G, t3)/( G, + G, + G,), °C (54) - B amanazonax 11 u I1.
Pacuer mpou3BoguM 1o AaHHBIM ¢GopmysiaM B TaOIU4YHOM (GopMe M CBOAUM B

Tabnuiy 5.
2.8. CocTaBjieHHE PacUYeTHON CXeMBbI.

1)  CrposTcs Ha «KMHJLTUMETPOBOI» Oymare B 3epKajJbHOM OTOOpPaKCHUU JIBE
CUCTEMbl TPSIMOYTOJBHBIX KoopauHaT. Ha ocsx alcumcc 3THX cucTeMe
OTKJIAABIBAIOTCS ~ 3HAYeHUs  KOd(PPUUIMEHTOB  pacxoda  TEIIOTHI U
COOTBETCTBYIOIIME UM 3HAUYCHUS] TEMIIEPATYPhl HAPYKHOTO BO3/yXa, a MO OCAM
OpIMHAT - 3HAYEHUS TEeMMepaTypbl M pacxoja TeraoHocuTenss. Touke
IepeceUYCHHsl OCeH KOOpAWHAT NpSIMOH (BEpXHEW) KOOPIWHATHOW CHCTEMBI
OTBETCTBYIOIIME 3HAUCHHS O,=1 1 T=0; oOpaTHo# (HrKHEl) - t,= t, , u G=0.

2)  llpouwsBoasatcs pacueThl 3HaueHWH T, tp, 1, 3amomHeHue Tabmuubl 3 U
MOCTPOCHHSI MO €€ JaHHBIM Ha BEPXHEM KOOPJIMHATHOM IIOJIE OMOPHOIO
rpaduka.

3) 3amonusercs Tabnuma 4. Ilo maHHBIM  TAONMIBI  TIPOM3BOAMTCS
KOPPEKTUPOBKA OTOPHOIO TpaduKa, MOCTPOCHHE Ha TOM e (BEpXHEM) IMoJie
rpaUKOB TEMIIEpATyp TEIJIOHOCUTEN Tocje KajgopudepoB Ha auamnazoHax | u
Il u BBII u rpaduka temnepaTypbl CMENIaHHOMW CETEBOW BOJIbI, MOKUJIAIOMICH

aboHeHTckuit BBoJ. Ha HikHeM koopauaatHoM mnoe (G, t,;) ctposTcs rpaduku
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pacxoaoB TCIUIOHOCHUTCIISI Ha HYXKIAbI OTOIUICHUS, BCHTHWIIALUMHK, TOPAYCTO

BOJIOCHA0XEHUS U CYMMApHOTO pacxoja CETEBOM BOJIBI.

4)

[TapameTpbl pEeXUMOB LEHTPAIBHOTO PETYIUPOBAHUS II0 COBMECTHOU

Harpy3ke OTOINUICHUA W TOPAYCTO BOI[OCHa6)KeHI/IH Ipru  ABYXCTYIICHYATOM

nociie1oBaTeIbHOM peryiaupoBanuu BBII (moBsimeHHBIN Tpaduk).

ITapaMeTpsbI pe:KUMOB IIEHTPAJIBLHOTO PEryJIHPOBAHUS.

Tabnuma Ne 5
% Pacaer- 3Ha4YeHUs PaCUECTHBIX IMAPaMETPOB B XapaKTEPHBIX TOUKaX ocel abcruce
=Y HEBIC
S | mapamer-
2 | por 0 1 2 3 4 5 6 7 8
1 0 (pHAOO (pI/IO (pBApO
0 0,230 |0,289 |0,344 | 0449 | 0554 |0,660 |0,765 |1
2. |t,°C 18 |8 5,3 2.9 -18 |-64 |-111 -15,7 | -26
. 70 |70 70 70
3. |1,°C 83,41 | 96,57 | 109,58 | 122,26 | 150
18 | 54,62 |62,62 |69,88
4. |t,°C '18 36,23 | 39,50 |42,36 | 47,48 | 52,25 |56,78 |61,06 |70
5. | G, kr/ 0 0 400 |526 |528 |528 |528 528 528
S R PR YT
6. |G, kr/ 110 1552 342 |0 0 0 0 0 0
. ry KI/C 87,3 ,
7. |7, 75 |75 75 75 876 |100 |1122 |1242 |1505
o 20
8. |t,°C 20 35 283 |31,2 |405 |445 |483 51,9 59,4
9. |ts°C - 26,9 405 |424 |475 |523 |611 45,7 32,6
0
10. | G,, xr/c 0 1153 1684 | 635 |635 |635 |635 42,8 28,2
48,3
11. | Gy, xr/c | 483 1333 568,4 |589,5 |5915 |591,5 |591,5 |570,8 |556,2
12 25 25 32 32 41 45 49 51 58
S 305
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I'padux 3

2.9. 'mapaBiauveckuii pacyer rJIaBHOM MArucTpPasIu.

[Ipu onpenesieHMy 3HAYEHUM TEMJIOBBIX ITYHKTOB UX CTPYKTYypa JJIsl BCEX
KBapTaJIoB (MHKPOPAHOHOB) MPUHUMAIO OJJUHAKOBOW. DTO IMO3BOJISIET PACUCTHBIC
pacxo/ibl CETEBOW BOJIBI JJIsl HUX OMpPEAETUTH 1o hopmylie

Gi= Q" * X G/XQ", (55)
rae Gj- pacueTHBIA pacxo/1 CETEBOM BOABI Ha KBapTall, KI/c;
QPi- pacueTHBIN TemI0BOM MOTOK KBapTaia, MBT;
Y GP- pacueTHbIH pacxo CETEBOM BOBI IS BCEH CHCTEMBI
TEIJIOCHA0KEHUS, KI/C;

ZQP- pacUeTHBIN TEIJIOBOM MOTOK BCEH CHCTEMBI TertocHa0xeHus, MBT.
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Cxema 0OCHOBHOI MArucTpPaJid TeMJIOBOM CETH.

161,34

66,20
700

91,54

66,20
700

106

2ol

71,7

172,44

66,20
/00

290

71,7

N Tg
23,74
54,64| o0 37.24| 150 30.94] 159 23,74
105,44 61,00 42,51 20
89,81 93,54 93,98
500 500 500 uTM-20
; 8 IK Ik

150

98,33
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[Ipy LEHTPANTBLHOM KaueCTBEHHOM PETYIMPOBAHHMH TEILIOBOTO IOTPEOIEHUS
pacueTHEBIE PACXOIbI CETEBOM BOIBI K OTAENBHBIM KPYIHBIM TEIIOBBIM
NOTPEOUTEISIM OIIPEAEIISI0 CYMMOU
G=G’ + G, + G,, (56)

rae G, G'; u G- COOTBETCTBEHHO PACUETHHIE PACXOIBI BOIBI HA HYKIbI
OTOIUICHUS, BEHTHIISALIMN M TOPSYETO BOJOCHAOKEHHS 3TOrO MOTPEOUTENS
TEIIOTHI.

Craraemble CyMMBI IIPH Pa3HBIX TpaUKax PETyIMPOBAHHUSI M CXEMaX
BKJIIOYEHUS TIOAOTPEBATENEH ropa4ero BOAOCHA0KEHUS PACCUUTHIBAIOTCS 10
dbopmynam.

Pacxox ceTreBor BOABI HA OTOILICHUE:

GPo= Q%+ 10%c(tPy — 1), (57)
GP,=177,1*10%/4190*(150-70)=528,34 kr/c
Pacxon ceTeBoli BOAbI HA BEHTHIISALIMIO:
GPy= Q%+ 10%e("s ~ 1), (58)
GP,=13,6*10%/4190*(109,58-61,1)=66,95 kr/c
Pacxon ceTeBoil BO/ibl HA TOpsiu€e BOJIOCHAOKEHUE OTCYTCTBYET
G,=0
CraenoBarenpHo Gy=528,34+66,95=595,29 kr/c
PacuerHbill pacxox BOABI 15 KBapTaja
Gi= Q" ZGP/ZQP (59)
XGP/EQP = 595,25/215,4=2,76
Pe3ynbTarhl BRIUUCICHUM 3aHOITY B Ta0IUIly 1 TETIOBBIX TOTOKOB JKUIJIOTO JJOMA.
['uppaBnuyeckuil pacder TpyOONpPOBOJOB U IMOCTPOEHUE IbE30METPUUYECKOIO
rpaguka B KYpCOBOM TMPOEKTE IPOU3BOXKY JUIsl CpeAHEH B OTOMUTEILHOM
nepuojie Temmeparypbl cereBoir  Bombl /0 °C u MPU  SKBUBAJICHTHOMU
IIIEPOXOBATOCTH BHYTPEHHEH MOBEPXHOCTH cTadbHBIX TpyO 0,0005 M.
HaznaueHue rugpaBivyuecKoro pacdera MpOeKTHUPYEMBbIX TEIIOBBIX CETEeH -

OoIIpCACICHUC TUAMCTPOB TPY6OHpOBOI[OB " IMOJYUYCHHNC NCXOJHBIX JAaHHBIX IJIA
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pa3pabOTKU PEXKMMOB JaBJICHUH (HAITOPOB)- MOCTPOCHHE MbE30METPUUYECKOTO
rpaduka.

[loaroroBUTENbHBIM, HO BEChbMa OTBETCTBEHHBIM JTAllOM THApOpacyeTa
SBJISIETCS COCTaBJICHUE B OIpPEJEICHHOM MacliTabe OJHOJMHEMHOU CXEeMBbl
TEIUIOBOM CETU C YKa3aHUEM 3HAUYCHUH IS KaXKJI0ro €€ YYaCTHHUKA: PACUYETHOTO
TernoBoro noroka (Harpysku) Y QPi, MBT; pac4eTHOro pacxojia CeTeBOM BOJBI
G, kr/c ; mamuel yyactka mo miaany li,m. ITo pesyasratam rumpopacuera
MO3/IHEE HE CXEME€ TMPOCTABISIOTCA TPUHITHIE K YCTAHOBKE YCIOBHBIE
nauaMeTpsl TpyO Oy, MM 1 yIenbHbIE pacueTHBIC IIOTEPU AAaBIEHUS B HUX, [la/M-
(mpwitoxenue 1 [1];

Tak kak [gaHHasg cucreMa TynukoBas T1O rnoxakimwouaem  LITII,
pacIoNoKeHble B pa3HbIX pailoHax r. [lckoBa. DKOHOMHYECKHE IMOKa3aTelu
TEIUIOBOM CETH: KaUTAJIOBIOKEHUsI, PacX0/l MaTepuaa, 3aTpaThl Ha TETJIOBbIC
MOTEPU U DJIEKTPOIHEPTHI0 - BO MHOIOM ONPEACIAIOTCS 3HAYCHUSIMU
OUaMETPOB  TEIUIONPOBOAOB  TJIABHOM  MHUTAIOLIEW  Maructpaid. ITO
000CHOBBIBAETCSI HEOOXOJIUMOCTBIO IUAMETPBI TPYOOIPOBOIOB MO €€ yJacTKam
ONTUMHU3UPOBATh MO 1eNeBOM (YHKIMU TOJOBBIX MPUBEACHHBIX 3aTparT,

MHUHMMYMY KOTOPOH OTBETCTBYET 3KOHOMUYECKUMN IUAMETP

D3=o,oz4c;i°-48(1+o.019~§ Giyotery (60)

B dbopmyie (60) kosddunment D sBiaseTcs pakTopoM SKOHOMHUYHOCTH -
(GyHKIMEH COBOKYITHOCTH UCXOIHBIX JAHHBIX, OTPAXKAIOIIUX YCIOBHUS
CTPOUTENBCTBA U HKCILTYaTAlMH IPOCKTUPYEMOM TEIIIOBOU CETH:

3=[(nz,+ 0,28,)/(0,148 +  « 3,6 +10°npk(t, — to)z)]°*°,  (61)
9=[(8400*0,017 + 0,2*90)/(0,14*400 + 3,14 « 3,6 10°8400*1,2*1*
(110 - 6,6)3,28)]°*° = 1,70
rje N- TOJI0BOE YUCJIO YaCOB PaObOTHhI TEIJIOBOM CETH, Y/TOJI; MPU HAIUYUU

TEIJIOBOTO TOTOKA TOPsiYero BomocHa0xenus npuanmaercs 84009/rox;
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Z, M Z;- yJIeTIbHbIE 3aMBIKAIOIINE 3aTPAThI HA AIEKTPOIHEPTUIO TEILIOTY,
pyo/kBT-u u py6/I'[Ix (Tabmuia3.l MmeTogudeckux yka3zaHuil « TerrocHaOKeHus
paiioHa ropojaa»);

By~ CTOUMOCTB YCTaHOBJEHHOTO 1 KBT MOIITHOCTH CETEBBIX HACOCHBIX
arperatoB, npuaumaercs 90 py6/kBrT;
B- CTOUMOCTHBIN KO3 PUIUEHT COOPYKEHUS TEIIOMPOBOJIOB, py6/M2,
MIPUHUMAETCS IPU MPOKIAJAKE KaHATBHOM;
- kK03 HULIHEHT MECTHBIX MOTEPh TEIUIOThI, TPUHUMAETCS 1JI1 KaHAJIbHOU
MPOKJIaAKU =1,
K- ko3 punmeHT Termonepenayn TeIIONPOBO/IA B OKPYKAOIIYIO Cpeny,
MPU yYETE BCEX TEPMUUECKHUX CONPOTUBIIEHNUM, OTHECEHHBIN K HAPYKHOU
MOBEPXHOCTH U3OJSALUH, NpUHUMaeTcs 1 Br/m? K);
Tep~ CPETHETOIOBAS TEMIIEPATypa CETEBOM BOJBI B 000MX TEIUIONPOBOIAX, °c;
to- cpenHerooBas TeMiieparypa rpyHTa (Ipu Mmoa3eMHOM MPOKIIAIKE) U
Hapy’>KHOTO BO3ayxa (MpH HAJ3eMHOM MPOKIIAJIKEe HA OMOPAaX); MPU OTCYTCTBHH
KOHKPETHBIX JJAHHBIX MO TEeMIEPAType TpyHTa €€ MOKHO MPUHUMATh Ha 2°C BbIme
CPEIHEr0I0BOM TEMIIEPATypbl HAPYXKHOTO Bo3ayxa, °C.

1 .Hcxonst u3 NpejioKeHus], YTO BCE YUYACTKU MarucTpail UMEIOT
OJIMHAKOBOE TEXHHUYECKoe perieHue, mo hopmyie (61) onpenensto odIee ais
BCEX Y4YaCTKOB 3HaYeHUE (PaKTopa SKOHOMUYHOCTH .

2. 111 Ka)K[aoro y4acTKa pacueTHOM cxeMbl 1o popmyite (60) onpeaensio
IKOHOMUYECKHI TuaMeTp TpyoorpoBoza d,, M.

3. [To TabmuIe CTaHAAPTHBIX AMAMETPOB (ITPHITOXK.1-a METOTUICCKUX
yka3aHus «TermnocHa0keHus paiioHa ropoaa») Tpy0 moaouparo oykanmmii
0ospmuii kK d, BHYTPEHHUU AUAMETP CTAHIAPTHOM TPYOBI d;, M

4. Jlnst crangapTHOU TPYOBI ¢ O, ONpeelisio yAeIbHbIC TUHCHHBIC TIOTEPH
nasienus, [1a/m

Ri= 1,36 « 10°G{’d,>?, [a/m (62)
Homorpamma opmyiist (62) MpHBEICHbI B IPHIOKEHHN 2 METOIMISCKHX

yKazaHuil «TernocHabxeHrue pailoHa ropoja».
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1.1.1. TlpoBepsito CKOPOCTH CETEBOM BOJIBI HA PACYETHOM y4aACTKE

0,54 0,625
®=0,351R; ~°d; ™. (63)

1.1.2. TTo popmyine B.JI. [llupprHCcoOHA OMpenensito OpUEeHTUPOBOYHOE 3HAUCHUE

JI0JIA TOTEPh JABICHUS B MECTHBIX COIMPOTUBIICHUSIX 0L HA PACCUUTHIBAEMOM

Y4YaCTKE U €T0 NPUBEACHHYIO JUIUHY {pp, M:

—

0=0,019vC (64) to=(1 + a) ti, M (65)

1.1.3. Ompenensito Tereps MOJHBIC TOTEPHU JABICHUS U HANlOpa Ha y4acTKe

Zpi=R; Ly, [Ta (66) u ohi= opi/ 9560, m (67)
3.2.8.ITorepu naBieHus (Hamopa) B MarucTpajik OT €€ KOHSYHOTO y3J1a
(IMKTYIOIIEro TEIIOBOTO MYHKTA) 0 HAYaJIbHOTO y3JIa pAaCYCTHOTO yJacTKa
OTIPEJICTISI0 POCTOM HAKOITUTEIIBHBIX CYMM:

AP,= Xop;, [1a (68) u AH=2chi, m  (69)

3HadeHNs, TOTYIUBIITHECS B pacdeTax, 3aHONTy B TaOIHAITyNe6

I'uapaBianyeckuii pacyeT riaBHoi nurammeil marucrpain. Tadauma Ne6

V.

Gi, li, |{(1+a| D» ds, | duxd, |dy| Ri, | W | yp= | Opi= AP= | 3h;,
Kr/C M ) M M MM | MM |[Tam| M/C [ Li(1+a|RI* Cop, | Y 0pillal ™M
) Ila
M

AH=
3 Shi,M

2 3 4 5 6 7 819 10 11 12 13 14

15

LITII| 23,73 | 250 [1,09 0,189 | 0,150 |{159x4,5|150| 162 | 0,521 | 272,5 | 44145 | 44145 | 4,618

15-1

4,618

1-2

68,12 | 600 | 1,160,314 | 0,259 [273x7,0{250| 76 | 1,242 |696,0| 52896 | 97041 | 5,553

10,151

2-3

101,84 | 650 | 1,190,386 | 0,309 |325x8,0{300| 67 |1,695|773,5| 51825 |148866 | 5,421

15,572

207,28 | 250 | 1,270,549 | 0,466 |480x7,0{450| 32 |3,127|317,5| 10160 |159026 | 1,063

16,635

4-5

399,93 | 750 1,380,761 | 0,612 |630x9,0|600| 28 |5,183 |1035,0] 28980 | 188006 | 3,031

19,66

5-6

430,57 | 250 { 1,390,790 | 0,612 |630x9,0{600| 33 |5,343 |347,5| 11468 | 199474 1,200

20,866

6-7

594,52 | 200 | 1,46 | 0,930 | 0,700 | 720x10|700| 31 |6,829|292,0| 9052 |208526 0,947

21,813

TOIL

594,52 | 850 1,460,930 | 0,700 | 720x10|700| 31 |6,829 |1241,0| 38471 | 246997 | 4,024

25,837
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2.10. T'uapaBjnYecKuil pacyeT pacnpeeTUTEIbLHOI MATHCTPAJIH.

I'mpapaBnruecknil pacueT pacnpeneIuTENbHON MAaruCTPaIn TEMIOBBIX CETEN
- OTBETBJICHUHU OT IJIABHOW INHUTAIOIIEH MArucTpaiv - MPOU3BOXKY B JBA dTala:
MpeIBapUTEIbHBIA U OKOHYATENbHBIM. Ha 3Tame npenBapuTenbHOro pacdera
MOTEPHU JaBJICHUS B MECTHBIX COMPOTUBICHUSAX olleHUBaw0 1o ¢opmyne JLb.
[IudpuHcoHa, a B OKOHYATETLHOM - MO 3HAYEHUIO CyMMBbI KO3()UIIMEHTOB
MECTHBIX CONpPOTUBIICHUN, T.€. C YYE€TOM IIOTE€Ph MABICHUS B KaXIOM
OT/AEJIBHOM COINPOTHUBJIEHUH.

Kaxnoe oTBETBIIEHME OT TVIABHOW IMUTAIOIIEH MAarucTpalid pacCUUTHIBAIO
Ha pacrojiaraeMoe JaBjeHue B y3ie noakiatoueHus AP, 3HaueHUE KOTOPOro
Oepy 13 TabJIUIIbl THAPOpPACUYETA TJIABHOM MUTAIOIIEH MarucTpaiu.

[logObop nuaMeTpoB [Jisi Y4YacTKOB pacHpeieauTeIbHON MarucTpaiu
OTPaHUYCH YCIOBHUSIMHU: CKOPOCTHIO CETEBOM BOJBI B TpyOompoBoae W<3,5M/c,
auametp Tpyoomnposoaa d;>0,05m.

[IpeBpllieHHE TOTEpPEN  JAaBIEHHS B  PACHPEICIUTENbHBIX  CETIX
pacrionaraemoro pgaBineHus AP, He pomyckaercsa. Ecnu mnpumMeneHuem
TPyOOIIPOBOJIOB MHHMMAJIBHBIX TUAMETPOB (HO YIOBIETBOPSIONIUX YCJIOBHIO
w<3,5M/C) HCIOJb30BaTh paCIOlaracMOC JaBIICHHE HEBO3MOXHO, TO
OCTaBIICeCs] HEHCIOJNb30BAHHBIM JaBjcHHE (CBOOOJHOE JaBIICHUE) TOJIKHO
OBITH TMOTAlIEHO JAPOCCENbHOM auadparmMoil, yCTAaHOBJIEHHONW B KOHIIE
MOCJICTHETO YYaCTKa PACHPEAECIUTEIbHON MarucTpaiu - y TEIJIOBOrO MyHKTA.
Takum oOpa3om, HO YK€ Ha CBOE€ CBOOOJHOE JIaBJICHUE MPOU3BOJUTCS YBSI3Ka
MOTEPh JABIICHUS B OTBETBJICHHUSX OT PACHPEACIUTENIbHON maructpanu. Ecnu
pacyeTHbIE TOTEPH JAABICHUS HE OTIIMYAIOTCS OT pacmnojlaraéMbIX 0oJiee 4eM Ha

10% (B MECHBIIIYIO CTOPOHY), TO ApOcceabHas AuadparmMa He yCTaHABIMBACTCS.
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Cxema pacrpenenuTe/IbHOM MarucTpain TeIJI0OBOM CETH.

3951200 22,1150 154 150 283'%4@
10544 6100 1251 =
00 89,81 500 93,54 00 195,58 290 19833
17120
A

Tt al 1
1 I I

2.10.1 IlpenBapuTebHBINH THAPOPACYET.

1. Omnpenensito OpUEHTHUPOBOYHOE 3HAUYECHUE YACIBHOW JIMHEHHON mNOTepu

JaBJICHUSI HA KaXJI0M ydacTke, [Ta/m

—

Ri= APW/[Z0i(L + 0.010VC1)], Ma/m (70)
rae X{j- cymMMa JUTMH TI0 TUIaHy BCEX YYaCTKOB pPacHpeeIUTeIIbHON MarucTpain
10 pvaeTHOMy HaHpaBHeHI/IIO, T.C. OT y3J’Ia IIOOKIHOUYCHHUS K rHaBHOfI HI/ITaIOH_[eﬁ

MarucTpaliv 0 KOHEYHOTO (TUKTYIOIIET0) TEIIOBOTO MMYHKTA, M.
2. Onpenensio pacueTHOE 3HaU€HNE BHYTPEHHETO UaMeTpa TpyoOorpoBoa, M

d,=117 » 10°G**R; %%, M (71)
3. Ilo Tabmume cTaHAApPTHBIX JUAMETPOB TPyO (CM. mpriiok.l-a METOAMYECKHX
yka3zaHui «TermocHa0keHne paiioHa ropoja») Hoa0upar0 OJIMKANIIHA OOJIBIITHIA
K 0, BHyTpeHHU AuaMeTp CTaHIapTHOU TPYOsI Oy, M.
4. TIpoBepsito CKOPOCTh CETEBOWM BOJIBI. YIOBICTBOPEHHOE yCIoBUA W<3,5m/c
(cm.1m.3.2.5).
5. Omnpenensito cyMMy KO3(D(PUIIMEHTOB MECTHBIX CONPOTHUBJICHUN HA PACUETHOM
y4acTKe, g KOTOPOrO0  XapaKTEPHbBIMU  MECTHBIMU  TUJIPABIWYECKUMU
COIPOTUBJICHUSMH SBJISIOTCS: BXOJHAs Hacaaka (epexoj TMaMeTpOB), 3aIBUXKKA,
OTBOJ, TPOMHUK, KOMIIEHCATOP.
Jlnst tpybompoBomoB amamerpom 100MM m OGojee B YCIOBHAX HACEIICHHBIX

NyHKTOB (MpU MOA3EMHON MPOKJIAAKE) MPUMEHSIO CAIbHUKOBBIC KOMIICHCATOPHI.
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Uucno HEOOXOAMMBIX K YCTAaHOBKE KOMIIEHCATOPOB OMPEACIISIIO MO MpelelbHON
JUIMHE CeKIuu TpyOorpoBoza, {y, TEIJIOBOE YIJIMHEHHE KOTOPOro MOTJIOIIAETCS
OJIHUM KOMIIEHCATOPOM WJIH, UYTO TO K€ CaMOE€ - MPEIEIIbHBIM PACCTOSIHUEM MEXKY
HETMOJBWKHBIMUA OINOpPaMHU, OTPAHUYMBAIONIMMU JJIMHY CEKIHMH IO YCIOBUSIM
MPOYHOCTH W KECTKOCTH TpyOOmpoBoma, TMpUHUMAETCs 1o Tadm. 3.2
MeTOauYEeCKUX yka3zanuil «TemnocHa0xeHue pailona ropoja»
Jliist pacueTHOTO yyacTka TpyOOIpoOBOIa YUCIO MPUHUMAEMBIX K YCTAHOBKE
KOMIICHCATOPOB (C OKPYTJICHHEM JI0 OOJIBIIIETO [EJI0r0 YUCIIa) OMPEaSIsaio 10
dbopmyie

Ne= Lil Ly, mT. (72)

NmMeronuecss Ha pacuyeTHOM Y4YacTKE IOBOPOTHI C  YIIOM 90+120° =B
JanibHEUIIEeM MpU pacyeTe TEeMIepaTypHbIX aepopmaiuit TpyborpoBoaa OyayT
WCMOJIB30BAHBl JUISI WX KOMIIEHCAIlMHA, HO MPH THAPOPACUETE CHUKECHUEM
KOJIMYECTBA KOMIICHCATOPOB (3a CYET MCIOJIb30BAHHUS CAMOKOMIICHCAIINN) MOYKHO
npeHedpeub B 3amac JONYCTUMOIO MAaJieHUsl JIaBICHHUS B pacOpenesUTeNbHON
MarucTpany.

KonnuecTBO HMMEOMMXCA HAa pPACYETHOM YYacTKE KOJEH, OTBOJIOB U
TPOWHUKOB - MPUHUMAIO MO PACUETHOM MOHTaXKHOM CXEME TeIuioBoM cetw. Ha
KOKIOM y4acTKe CIeAyeT MpeAycMaTpuBard B ero Havaime (Mo Xony
TEIUIOHOCUTENS) YCTAaHOBKY Hacaiku (Iepexoj JUaMeTpoB C OOJBIIEro Ha
MEHBIIHA). 3aJABUKKH - MECTHBIC CONPOTUBJICHHS - Ha paclpeicIuTeIbHON
MarucTpaiu YYUTHIBAIO CICAYIOMINE. CEKIIMOHUpYomue- yepe3 kaxapie 100+150
M, KOTOPBIE YCTAHABIMBAKOTCS B Y3J0BBIX KAMEPAX MOCIIE OTBETBIEHUM; 3aIBHKKH
MOJKIIFOYEHHS]  pAaCOPEACTUTEIbHONM  MAarucTpaid K TJaBHOM  MOUTAOUIEH
MarucTpajiv, B Hayaje U B KOHIIE MOCJEJHEr0 y4dacTKa pachpeaeauTeaIbHON
MarucTpaJii Ha OTBETBJICHUH, MUTAOIIECH JUKTYIONMA TEIUIOBOM MyHKT. 3HAYEHHUS
KO3 PUITMCHTOB MECTHBIX CONPOTUBJICHUI MPUHUMAaKO 110 Tabmuie 3.3.[ 1];

[lo Mepe BBINOJHEHUSI THUApOpAacUeTa PACHPEACIUTEILHON MarucTpaiu €ro

pE3yIAbTaThI 3aHOILIY B PACYETHYIO TAOIHILYy 7.
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MoHTa:xxHas cxemMa pacnpeacJauTe/JIbHOro TCIJIonmpoBo/aa.

yT-3 JT-¢2 Jr-1
199%x4,5
199x4,5

199x4,5 199x4,5 199x4,5
219x6,0 vy ) y v
N Ex 159><4)5 Zi Ex 159><4)5 N Zi

819X6)O HH 159><4)5 H 15044 5 K

945 | ¥ ¢ 59x45 | ¥ ¥ 199x4,5] ¥ ¥

[99x4,9 159x4,5

199%4,5

199%4,5
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Hpe):[Bapl/ITeJILHLIﬁ I‘I/I)]paB.]]I/I‘IeCKI/Iﬁ pacuer paCHpeIleJIHTeJILHOﬁ Marucrpalu.

Tabmuna 7
Homep Gi, Ii, Ri, dp, ds, W, &
ydacTka [Ta/m
Kr/c M M MM M/c
1 2 3 4 5 6 7 8

LITT120-8 23,74 250 98,33 | 0,162 | 0,150 | 1,065 5,8
8-9 42,51 500 95,58 | 0,206 | 0,150 1,05 14,2
9-10 61,00 500 93,54 | 0,236 | 0,150 | 1,038 19,6
10-4 105,44 500 89,81 | 0,297 | 0,200 | 1,217 20,8

2.10.2 OxoHYaTebHBIH I'HAPOPacYeT.

Pacuer Beny B mocie0BaTeIbHOCTU PACIIOIOKEHUS CTOJIOIOB pacueTHOU
Tabauikl o Gpopme npusiox. 4-0 Metoauyeckux ykazanuil « TemnocHa0xeHnue
paiioHa ropoja», 4acTh JIaHHBIX JJIs1 KOTOPOU Oepy U3 TaOIUIIbI
MpeABAPUTEIHLHOTO THAPOpACUETA.

1. Ins pacueTa OpUHSATOTO K YCTAHOBKE CTAHJIAPTHOTO JUAMETpa TPYObI 1O
dopmyie (3.16) onpenesiio yaenbHbIe TUHEHHBIC ToTepH naBieHus R;, ITa/m.

2. Onpeensro SKBUBAJICHTHAS JTMHA MECTHBIX THIPABIHYCCKUX COTPOTHUBICHUN
£,,M.

£,=60,7% &d, %, M (73)
3. Brruuciisio npuBeIeHHbIE AJIUHBI PACCYUTHIBAEMOTO Y4aCTKA {yp,M.

Cop= L + L5,M, (74)
4.0mnpeesasaio MOJIHBIC TOTEPH AaBJICHHUS M Halopa Ha ydacTke 1mo ¢hopmysam (66)

u (67).
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5. [Norepu naBieHwus (Harmopa) B pacpe e TUTeILHON MaruCTPaI OT e
koHeuHoro y3na (L[TIT wau UTIT) no y3ma noaxiroueHus K MUTaroen

MaruCTpaan Onpeacisito pOCTOM HAKONHUTCIBHBIX CYMM.

AP=Y8p;, TTa  (75) AH=Y8hi,m  (76)

6. Onpenensio mo popmynam (75) u (76) naBieHus U Haropa ecTh pacroiaracMbie
(cBOOOMHBIC) MaBIICHHS M HAIOpa AJIs THApOpacueTa OTBETBICHHUH OT
pacnpeneaIuTeIbHOM MarucTpaid. DTH OTBETBICHUS PACCUUTHIBAIO TaK, K€, KaK U
pacnpeeIuTeIbHYI0 MaruCTpallb, KOTOpas Il OTBETBICHUH CITY>KUT MUTAIOIICH

MarucTpaibio. Pe3ynbTaTel BEIYMCICHUH 3aHOITY B Ta0IHITy 8.

OKOHYaTENbHBIA THAPOPACYET.

Tabmuma 8

Ya. | Gi, | li, | dB, | duxd, |dy, | Ri, | XE| D, | L= |Opi, [Ta] AP= [5h;,| AH=

KI/c | M | M MM | Mm ([Ta/ M M |+ L, >0pi, | M [Y.0h;,

M IIa M
1 2 3 4 5 6 4 8 9 10 11 12 (13| 14

IITIT| 23,7 |250|0,150|159x4,5| 150 |98,33| 5,8 | 3,28 |253,04|24882 | 24882 (2,6| 2,6
20-8
8-9 42,5 15000,150|159x4,5|150(95,58(14,2|8,046|508,04|48559 | 73441 |5,0| 7,6

9-10 | 61,0 |5000,150|159x4,5|150(93,54(19,6/11,10|511,15/47813 [121254/5,0| 12,6

10-4 |1105,4|500 |0,200{219x4,5|200 (89,81|20,8|16,88|516,88| 46422 167676/4,8| 17,4




61

Kanans! nast TpyOOnpoBOIOB.

Taomuma Ne 9

D, Mapka Pasmep kanana, mm | [IpumMepHsbie paccTOAHUSA, MM
KaHasna IIMPUHA | BBICOTA | MEXAY Ot ocu no Ot gHa 1o
OCSIMU TPYO | CTEHKHU HH3a
TpYyOBI

175 | KJI 120-60 | 1200 600 600 340 196

250 | KJI 120-60 | 1200 600 600 340 196

300 | KJIc150-90 | 1500 900 600 450 246

2.11. TIpoduab Tpacchl TEMI0BOI ceTH

OTMeTKa 3eMiIu @aKTquCKaH BCEX MCPCIIOMHBIX TOYCK pACIIPCACIUTCIBHOTO

y4dyacTKa TEIIONPOBOJA.

O30=0TI" £ a*h/b, m

OI' — oTMeTKa rOpU30HTAIIH, M

d — PACCTOSIHUE OT T'OPU30HTATIN A0 TOYKH, MM

b — paccTosiHue MEKIy TOPU3OHTAISIMHA, MM

h — npeBbIIIEHHE OTMETKH,

(77)

[Tpu nocTpoenun npoduiist B pacy€Tax UCHOJIb3yEM KaHaIbl COOTBETCTBYIOIIUE

JTAaHHOMY TPYOOTIPOBOTY.

039,=106 m
03®d,(p=106+1*7/35=106,59 m
03d,=106+1*13/35=106,37 m
03Dg=106+1*24/37=106,64 m

O3®D11-26=106+1*22/37=106,59 m
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CorjiacHO BBICOTE KaHAIOB onpcAcisiecM OTMETKY HMU3a KaHaJid, B MECTax
COCAMHCHUS KaHAJI0B Pa3sHbIX ATHUAMCTPOB Tp}I6 CTaBHUM KOJOALBI. I[HO KOoJoAaLa Ha

0,5 M HMXe HIDKHETO YPOBHS KaHAJIOB.
OHK=03® - (1,5+ ), m (78)
OHK,= 106- (1,5+ 0,325)=104,18 m
OHK3o= 106,20 - (1,5+ 0,219)=104,48 m
OHKy= 106,37 - (1,5+ 0,219)=104,65 m
OHKg= 106,64 - (1,5+ 0,159)=104,98 m
OHK ;;126= 106,59 - (1,5+ 0,159)=104,93 m
OtmeTKH Bepxa KaHaja OyAyT paBHBI:
OBK= OHK+H, m (79)
OBK=104,18+0,9=105,08 m
OBK=104,48+0,9=105,38 m
OBK= 104,65+0,9=105,55 m
OBK= 104,98+0,6=105,58 m
OBK= 104,93+0,6=105,53m

Onpenensto yKIOH:

Ah
i = A7*1000, %y, (80)

i 4-8= 0,9/1500*1000=0,6 °/,,

i 8- 6= 0,6/250*1000=2,4 °/,,
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IToctpoenne mpoduiis nzo0pakeHo Ha aucte BaTMaHa Nel.

2.12. TIpe3omeTpuueckuii rpaduk

[TocnenoBaTeIbHOCTh TOCTPOCHUS MTEE30METPUICCKOTO rpaduKa:
Briouparorcst maciradbl rpaduka; TOpu30HTAIBLHOTO (ITHH)
1:10.000; Beprukampuoro (Hamopos) 1:1.000.

Crpoutcs KOOpJIUHATHAsI CETKa.

Ha koopauHaTHyr0 CETKy HAaHOCSTCA JIMHUU MPENENbHBbIX 3HAYEHUU
MbE30METPUUYECKUX HAMOPOB:

A) MaKCHUMalbHOTO Hamopa B IOJAIOIIEM TEIUIONPOBOJIEC — IO YCIOBHUIO
MPOYHOCTHOM HAJIEKHOCTH apMaTypbl TEIJIOMNOATOTOBUTEIBHOIO O0OPYIOBAHUS
UCTOYHUKA TEIUIOTBI W TPyOONpPOBOJOB, KOTOPHII B KYypCOBOM MPOEKTE
npuHUMAaeTCs paBHBIM 160 M.

b) MuHUMaTBHBINA THE30METPUICCKHIA HATIOP HEMIOCPEICTBEHHO HA HCTOYHHKE
TEIUIOTHl JOJDKEH YYHUTHIBATh BO3MOXXHOCTH TIEpErpeBa BOJABI B OTACJIBHBIX
TpyOkax koria Ha 300 cBepx T,1, @ TaKKe TO, YTO ITY TEMIIEPATypy CeTeBas BoJa
MOJKET UMETh B BEPXHHUX ToYkax kotia (Bbicota koTiia KB-TM-100 cocraBiser
~15 M), m03TOMY MHUHUMAIIbHBIN Hamop i UCTOYHUKOB TerioTel PTC u TOI]
(00OpyIOBaHHBIX MMKOBBIMHU BOJIOTPEHHBIMU KOTIaMu) npuHuMaet 107 m.

B) MakcHManbHBIA MHE30METPUUCCKHIA HAMOP JJIi 0OpaTHOI'O TEIIONPOBOIA
TEIUIOBOM CETH, CHUCTEMbI OTOIUIEHHS K KOTOPOW MOIKIKOYEHBI MO 3aBUCHUMOWU
CXeMe He JTOJDKEH ImpeBbimath 60 M.

[') MUHHMAaTBHBIA THE30METPUUYCCKUI HAIOp B OOpAaTHOM TEILUIONPOBOJIE BO
n30eKaHUe TMOJICoca B HETO BO3AyXa B 000N TOYKE TEIJIOBOM CETH HE JOJKEH
OBITH HIXKE D M.

ITo pe3ynbTaTaM rHAPABINYECKOTO pacyeTa MUTAOMIEH U PaCIpPeNeIUTENbHON
Maructpajieil Ha OTACIbHOM JIUCTE <MUJUIMMETPOBOU» OyMaru B MPUHSITHIX
Maciitadax CTpOSITCS NbE30METPUYECKUE TrpaduKyd MOJA0NMIET0 M OOpaTHOIO

TEIUIOMPOBOJIOB I 000MX MAarucTpaeu.
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Ha mnocTpoeHHOM MPOEKTHOM MhE30METPUUYECKOM TrpaduKke YKa3bIBAIOTCS
3HAYEHHSI HATIOPOB HA MCTOYHUKE TEIUIOTHI, B Y3JIOBBIX TOUKAX TEIJIOMAarucTpaien
U y KOHIIEBBIX MOTpeOuTeneil. JInHusg cTaTUYecKOro Hamopa JOJDKHA MPEBBIIATh
BBICOTY HauOoJiee BBICOKOTO PACMHOJOKEHHOTO 3JaHUs, MOAKIIOUYEHHOTO K
TEIUIOBOM CETH IO 3aBHUCHUMOI cXeMe, He MEHee YeM Ha bw.

[TocTpoeHune mpe30MeTPUIECKOTo TpaduKa N300paKeHO Ha TUCTE BaTMaHa Ne2.
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l1l. OXPAHA TPYJIA U TEXHUKA
BE3OITACHOCTHA

3.1. OxpaHa Tpyaa Ha OOBEKTAX CUCTEM TETUIOCHAOKCHUSI.
3.2. TexHuka 6€30MaCHOCTH MIPH IKCILTYaTAIIAN
TETUIONPOBOJIOB M OOBEKTOB CUCTEM TEINIOCHAOKEHUS.

Homxnocts | ©.U.0. IMoanuce | [lata KYPCOBOﬁ HPOEKT
TennocHabxenue pailoHa | ctaus | JIMCT | JIUC
ropoaa TOB
BhbIIo/HuI \ 53 54
[Mposeprun BII® IIT'Y
OXPAHA TPYJIA U um. T.I'. llleBuenxo
TEXHUKA rpynna TI'B
BE3OIIACHOCTH
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1.0xpana Tpyna

Pabota crienmanucta, mpoBOSIIETO OLIEHKY, BKIIIOYAET JBa dTama.

[TepBblii 3Tan cocTOMT B ompeneseHu nopsaka Bbigaun CU3, cooTBeTcTBUS
Ha0opa U CTEeNeHUu OOECNEYEHHOCTH UMHU TpeOoBaHMSAM THUMOBBIX OTpacieBBIX
HOPM.

Ha sToMm atamne ciegyer npoBepUTs:

a) Hanwuue BHYTPEHHMX HOPM BBIJIAYM CIICLIOACIKIBI, CICIOOYBH W JPYTUX
CPEACTB MHAMBUAYAIbHOW 3amuThl. Kak mpaBwWiio, Takue HOPMBI YTBEPKIAAIOTCS
PYKOBOJMUTENSAIMU TPEANPUATHAS W BKIIOYAIOTCA B COOTBETCTBYIOWIMI pas3aen
KonnexktuBHoro norosopa.

0) CoOTBeTCTBHME BHYTPEHHHUX HOpPM THITOBBIM OTpacCIeBBIM HOPMaM IIO
CTEMEHU OXBaTa HMMHU PAOOTHUKOB MPEANPUSITHS, IO MEPEYHIO BbIIABAEMbIX
CPEACTB 3AIIUTHI U IO UX KOJIMYECTBY. 3/IECH K€ CIEAYET Onpenennts, kakue C1U3
BBIJIAIOTCA KaK JEKYPHBIE.

TunuyHbIMU OCOOCHHOCTSIMU, BBISBIISIEMBIMU MPU MPOBEPKE MO S3TOMY IMYHKTY,
SBJISIFOTCS .

- HECOOTBETCTBUE 3aBOJICKOTO TMepeyHs Mpodeccuil U TOJKHOCTEH MEepedHto
TunoBeIX oTpaciaeBbIXx HOPM. ECiM 3aBOJACKON MEpEUEHBb IIUPE, HAIPUMED, B HETO
BKJIFOUEHBI JIOJDKHOCTH LIEXOBOM M 3aBOJCKOM aJIMHHUCTPALIMU, 3TO HE SIBIACTCA
HenocTaTKoM. HegocTaTkoM clielyeT cuuTaTh OTCYTCTBUE KaKUX-T11M00 mpodeccuit
MU JIOJDKHOCTEW B 3aBOJICKOM MEPEYHE, €CIM OHU MNPUCYTCTBYIOT B THIOBBIX
HOpMax;

- HEJOCTAaTOYHBI MEPEYEHb BBIAABAEMBIX CPEICTB WHIWBUIYaJIbHOW 3aIllUTHI.
OOBIUHO TaKOE HECOOTBETCTBHE HOpPMaM OOBSICHSIETCS HCHOJb30BAHUEM IS
COCTaBJICHUS 3aBOACKUX HOPM YK€ OTMEHEHHOW peJakiuuu THUIOBBIX OTPACIEBBIX
HODM;

- YKa3aHHE Ha MPUMEHEHHE HEKOTOpPbIX BUAOB CHU3 Kak NEXypHBIX, XOTA MO
TUOBBIM HOPMaM OHM BBIJJAIOTCA B JUYHOE MOJb30BAHUE;

- Ha HEKOTOPBIX NPEANPUATHUSAX B MEPEUYECHb CPEJICTB MHIUBUYaIbHOWN 3aIATHI

BKJIIOYAIOTCS MPUCTIOCOOJICHUS 111 O€30MacHOro BeJIeHHs] padoT U MpuOOpbI s
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OMEPATUBHOIO KOHTPOJISI MapamMeTPOB MPOU3BOACTBEHHOU cpeibl. XOTs, CTPOTO
rOBOpsl, 3TO HE CPENICTBA WHJUBUAYAIbHOM 3aIlllUTHI, HE CIEIYET CUUTATh 3TO
CEpPBhE3HBIM HEJOCTATKOM, OJTHAKO, CBEJICHHS O HUX JIOJKHBI BOMTH HE B MPOTOKOI
orieHku obecrnieueHHoctu CU3, a B MPOTOKOJI OLIEHKU TPaBMOOE30MaCHOCTH.

B) [lopsnok BbIauu pabOTHHKAM CHEIOSK b, CIICIIOOYBH H JIPYTUX CPEICTB
WHJVMBUAYalbHOU 3amUTh. [IpoBepka 1Mo 3ToMy MyHKTY Jierdye BCEro MPOBOAUTCS
MyTEM aHajiu3a JWUYHBIX KapTOueK yuyeTa BbIJAYU CPEJCTB HHAWUBHUIYAIbLHOU
3amuThl. B cootrBerctBUM ¢ «lIpaBunmamm  obOecrneueHuss pabOOTHHUKOB
CIELOACK 0N, CE0O0YBBIO U IPYTUMH CPEJCTBAMU UHIUBUIAYAIBHON 3allUTHI»,
YTBEPKICHHBIMU MUHUCTEPCTBOM TpyJa U coluanbHOro passutus PO 18.12.98,
No 51, pabotonarens o0s3aH 00€CTEUUTh YXOJI 32 CPEACTBAMU MHIWBUIAYAIbHOU
3alUTHl, B T.4. CTUPKY WJIM YUCTKY CHENoJekIbl. OTCYTCTBUE 3TOTO SBIISIETCS
CEPBhE3HBIM HEJOCTATKOM.

TunuyHbIMU  OCOOCHHOCTSIMHU, BBISIBISIEMBIMM TIPU  aHAlM3€ KapTOYEK,
SIBJISIFOTCSL .

- OTCYTCTBHE JIMYHBIX KAPTOUCK y4eTa WIH X ycTapesiuas Gopma,

- OTCYTCTBHE CBEJICHUM O TOJIE U pa3Mepax OJIekK/ Ibl, 00YBH U JIp.;

- HecooTBeTCcTBHE nepeuHs CH13, npuBe1eHHOro Ha TULEBOM CTOPOHE KAPTOUKH,
3aBOJICKUM W/WJIM OTPACIEBBIM HOPMaM;

- HECOOTBETCTBHE IepeuHs ¢akTuyecku BbigaHHbIX CU3 mepeunio CU3,
MOJIAraloIIUXcsl K BblJaye. DTO OCOOEHHO OTHOCHUTCSI K 4YacTO CMEHSIEMbIM
U3JICNIUSIM: pyKaBUIlaM, OOJIETUEHHBIM pecnuparopam. lIpoepsronieMy MoOryT
00BACHUTH, 4YTO HeKOTOphIe BUibl CH3 BhIIAIOTCA B HEOTPAHUYEHHOM KOJIMYECTBE,
HarpuMep, MPOTUBOIIYMHBIE 3ariylIKH, U OHU HE YUYHUTHIBAIOTCS B JIMYHOU
Kaptouke. [IpaBIMBOCTH 3TOr0 MOKHO YCTaHOBUTH HEMOCPEJCTBEHHO B ILIEXE,
03HAKOMUBIIUCH C HAIMYUEM U TIOCTYITHOCThIO KOHTEUHEPOB C 3ariIylIKaMu U T.11.

- OTCYTCTBHUE OTMETOK O BO3BpAIllCHUH UCIOJIb30BaHHBIX CU3;

- HecoOmoieHue cpokoB 3amensl CH3.
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CrenmansHOTO paccMoTpeHusi TpeOyeT rpada 2 oOpaTHOW CTOPOHBI JTUYHOM
KapTOYKH, B KOTOPYIO 3aHOCSITCSL CBEJICHUS O HATMYHUU cePTU(UKATA COOTBETCTBUS
Ha BbimaBaeMble CU3. [lelictBuTenbHO, 3aKOH 00 OCHOBaxX OXpaHbl TpYy.a,
TpynoBoit koxekc u «l[lpaBuna obOecniedeHuss pabOOTHUKOB CIELOJEKIOM,
CrenoO0yBbl0 W JPYTUMH CPEACTBAMH HWHIMUBUAYAJTbHOW 3alllUTHI» TPEOYIOT
00s13aTeNIbHOT0 HAJIMYUSI CEPTU(UKATA.

r) [Tocemenue pabodnx MecT M Oecebl ¢ paOOTHUKAMH. DTOT ITAIl MPOBEPKH
CleAyeT TMPOBOJUTh MAaKCHUMalbHO JCJIMKATHO, OMNpEAeisisi, KTO BHHOBAT B
JOMYIIEHHBIX HAPYIICHUSIX: CaMU PAa0OTHUKH WM a[IMUHUCTPALIUS PEIPUSTHSL.

TunuyHbIMU OCO6€HHOCTHMI/I, BBISBIISIEMBIMHU Ha 3TOM CTaguu, sSIBJISIFOTCH .

- HEYJIOBJIETBOPEHHOCTh PAaOOTHUKOB BHEIIHUM BHUJOM, pa3MepaMmH, POCTOM,
COOTBETCTBHUEM MOJy CIELOACK bl U O0YBHU;

- HU3KO€ KAa4eCTBO M OBICTPBIM M3HOC M3JICJINI, KOTOPBIE HE MOTYT MPOCTYKHUTh
YCTaHOBJICHHBI HOPMaMU CPOK;

- )KaJI00bl HA OTCYTCTBHE PEMOHTA U CTUPKHU CIIEIIOJICHKIbI,

- OTCYTCTBHE CMEHHBIX KOMIIOHEHTOB CIICIIOJEXKIbI, HECOOXOIUMBIX Ha BPEMS
HAXO0JICHUSI OCHOBHOT'O KOMILJICKTA B CTHPKE (YHCTKE);

- HU3KHE 3alUTHBIE CBOMCTBA W3JCIUM, HAIPUMEDP, OTCYTCTBUE OTHECTOMKOCTH

Y KOCTIOMOB 3JICKTPOCBAPIINKOB.

Ha sToM paboTy 1o nepBoMy 3Tamy MOXHO CUMTATh 3aBEPIICHHON. Pe3ynbTaTh
opOpMIISIFOTCS B BHUJE MPOTOKOJA, KyJla BHOCSATCA CBEACHHUS IO KaXIOMY
aTTecTyeMoMy pabouemMy MecTy. BbIABICHHbIE HEAOCTATKHA OMHUCHIBAIOTCS B
3aKJTIOYUTENIBHOM YacTH MNPOTOKOJA. 3JECh K€ MNPUBOASITCSA MPEITIOKEHUS IO
yIy4dlIeHuI0 obOecreueHus: pabOTHUKOB CPEACTBAMU HHAWBUIYATbHON 3alllUTHI.
Ocoboe BHUMaHHE HEOOXOJUMO YHAEIUTh OIEHKE COOTBETCTBUSI YCJIOBUSIM
MPOU3BOJICTBEHHOM Cpebl BBIAAHHBIX CPEACTB UHAUBUAYATILHOM 3alIUTHl OPTaHOB
JbIXaHUS. TIPAaBWIBHO JIM TMOJ0OpaHbl MapKd MPOTHUBOra3OBBIX CPEACTB,
JIOCTaTOYHBI JI WX 3allUTHBIE CBOICTBAa MpU OOHAPYKEHHBIX KOHIICHTPAIUAX

BpCAHBIX BCHICCTB. HOBTOpI/IM, 4TO ONCHKaA, IIpoBOAMMAA II0 AOKYMCHTAM, BO
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MHOTHX CJydasiX, JOJDKHAa OBITh MPOJIOKEHA HEMOCPEICTBEHHO Ha padounx
MECTax.

Pazymeercs, BTOpoit 3Tan paboThl JOCTYIIEH JIUIIIb BEICOKOKBAIM(UIIMPOBAH-
HOMY U ONBITHOMY 3KcnepTy. Eciiu y cCOTpyJHUKOB UCIIBITATEILHOM JIabopaTopuu,
MPOBOJISIICH aTTECTAlMIO pa00OYUX MECT, BOSHUKAIOT BOMPOCHI, OTHOCAIIUECS K

ouenke odecrieueHHOocTH CU3, OHM MOTYT 00paTUTHCS 32 KOHCYIbTallUSIMU.
2. TexHuka 0€30MaCHOCTH

B opranuzanusax AomKHBI OBITH pa3paOOTaHbl U YTBEPKJEHBI UHCTPYKIUU TIO
OXpaHe TpyJa Kak i paOOTHUKOB OTACIBHBIX Mpodeccuii (IeKTPOCBapIIUKOB,
ciiecapeid, j1a00paHTOB M T.A.), TAK M Ha OTJACNIbHbIC BHIbBI paboT (paboThl Ha
BBICOTE, PEMOHTHBIC, MPOBEJCHUE WCIBITAHHA W Jp.) COTJIACHO TPEeOOBAHHSM,
u3noxeHHbM B [lonoxenun o mopsiake pa3paOOTKU W YTBEPKICHUS MPaBWI U
MHCTPYKIMM MO 0XpaHe TpyJa U MeToauyecKux yKazaHusax no pa3paboTke mpaBuil
W UHCTPYKUMUA IO OXpaHe TpyJa. DKCIUIyaTalus M PEMOHT TEIUIOBBIX CETEH,
HAaCOCHBIX CTaHIIMH M TEIUIOBBIX MYHKTOB JOJKHBI OTBEYaTh TPEeOOBaHUSIM
HOPMATUBHBIX  JIOKYMEHTOB 10 oxpaHe Tpyna. CpenactBa — 3alluThl,
MPUCIIOCOOJICHUST W HMHCTPYMEHT, IpPUMEHSIEMble TpU  OOCIY>KHWBaHUU
o0opyioBaHMs, 3AaHUNM M COOPYKEHUM, JOJKHBI CBOCBPEMEHHO IOJIBEpraThCs
OCMOTPY M HCIBITAHUSIM B COOTBETCTBUHU C JCUCTBYIOIIMMH HOPMATUBHBIMU
akTamMu 10 oxpaHe Tpyaa. llepcoHan opraHuzanuu AOMKEH OBITH OO0y4eH
MPaKTUYECKUM Ccroco0aM U mpuemMaM OKa3aHHUsl MEePBOM MEIUIMHCKON MOMOIIU
MOCTPAIaBIIMM Ha MECTE MPOMCHIECTBUSA. B KaxkIoM palioHe, ydacTKe, HACOCHOU
CTAaHLUM, UEHTPAJIHLHOM TEIJIOBOM MYHKTE U JPYIMX OOBEKTax, a TaKxke
aBTOMAIlIMHAX BBIC3JIHBIX OpuUraj JOJDKHBI OBITh alNTEUKH WIM CYMKH TEpPBOM
MEJIUIIMHCKOM MOMOIIM C MOCTOSIHHBIM 3allaCOM MEIUKAMEHTOB U MEIUIMHCKUX
cpeactB. Ilepconan momkeH OBITH OOECTHEYEH CIEOACKIOM, CHenoOyBbIO HU
JIPYTUMU CpPEJCTBAMU WHIWBHUAYaTbHOW 3alUThl B 3aBUCUMOCTH OT XapakTepa
BBITIOJTHSIEMON pabOThI U 00s3aH UMU MOJIb30BATHCS BO BpeMs paboThl. PaboThl 1o

o0CIy’KMBaHHI0O M PEMOHTY TEIUIOBBIX CeTei, TpeOyronme TMpoBEICHUS
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TEXHUYECKUX MEPONPUSITUNA MO MOATOTOBKE pabOUYMX MECT, JOJKHBI BBITOIHITHCS
M0 HapsAaM-AO0MycKaM B COOTBETCTBUM ¢ TpeOoBaHUAMHU IIpaBui TeXHUKHU
0€e30MacHOCTH  MpU  IKCIUIyaTallMd  TEIJIOMEXAaHUYECKOro  00OpyI0BaHUS
ANEKTPOCTAHIIMA W TeIuioBbIX ceTeid U [lpaBun TexHuku O€30MaCHOCTU TPH
AKCIUTyaTalli  TEIJOMOTPEONSIOMMX  YCTAHOBOK M TEIUIOBBIX  ceTei

MoTpeOUTENIeH.
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YHUPC.

e (CoCTOSIHUE TOTUIMBHO-IHEPT€TUUECKOTO
KOMILJIEKCA PECITYOIUKHU.

Homxnoctes | ©.N.0. IMoanuce | [data KYPC OBOﬁ HPOEKT
TenjiocHa0OKeHHe | CTaaus | JUCT | JUCTOB

BEImoTHIT paiiona ropoaa y 58 58

TTposepun BI® IIT'Y um. T.I'.

IlleByenko rpynna TI'B
YHUPC
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[leHTpanu3oBaHHbIE CUCTEMBbl TEIJIOCHAOXKEHUSI — CHUCTEMBI TEIJIOCHAOXKEHUS
OONBIIMX  JKWJIBIX  MAacCHBOB, TOpPOJIOB, IIOCEIKOB W  IPOMBIIIJIEHHBIX
npeanpusTuid. VMIcTouHuKaM# TEIUIOTHl Y HUX CIY>aT TEIJI03HEPTOUEHTpaIu WUin
KpYIIHbIE KOTEJIbHbIC, MMEIOIINE BBICOKME KIJI, TPAHCIOPTUPYIOUIUE U
pactpeaesaonue TSIUIOHOCUTENb 10 TEIUIOBBIM CETSAM MpOTshKeHHOCThIo 10-15
KM, ¢ MakcuMasibHBIM quamerpoM Tpyo 1000-1400 MM, obecrieunBaronuM moaaqay
MOTPEOUTENISIM TEIJIOHOCUTENE B TpeOyeMbIX KOJIUYECTBAX U C TpeOyeMbIMU
napameTtpamu. MomrHocTh TOI] coctaBmsier 1000-3000 MBT, xotenpabix 100-500
MBT. KpynHble leHTpaanu30BaHHbIE CUCTEMbBI TEIUIOCHA0KEHHSI UMEIOT HECKOJIBKO
UCTOYHUKOB  TEIUJIOTHI,  CBSI3aHHBIE  PE3EPBHBIMU  TEIIOMAruCTPaJsIMHU,
o0ecrneunBalOIMMU MAaHEBPEHHOCTh M HAJEKHOCTh UX (PYHKIMOHHUpOBaHUS. B
[EHTPAJU30BaHHYI0  CHCTEMY  TEIJIOCHAO0XKEHUS  BXONAT W CUCTEMBI
TEIUIOCHAOXKEHUS 3/JaHUM, CBA3aHHbIE C HEH €IUHBIM TUIPABIUYECKHUM U
TEIUIOBBIM PEXKUMaMHU, U OOIIEN CUCTEMOU yIpaBlICHHUS.

[leHTpanu3oBaHHbIE CUCTEMBI TEIUIOCHAOXKEHUSI OBIBAIOT BOJASHBIE M MapOBbIC.
PaccmoTpuM BOJISIHBIE, OCHOBHOE MPEUMYIIECTBO BOJBI KaK TEIUIOHOCUTENS B
3HAQUYUTEIILHO MEHBIIEM pacXo/i€ HHEPrud Ha TPaAHCIOPTUPOBAHUE, UTO
o0ycnoBiauBaeTcs: OOJbIIEH MITOTHOCTHIO BOJIbl. CHUYKEHHE pacxojia IHEPTUM JaeT
BO3MOXKHOCTh  TPaHCHOPTHPOBATH BOJAY Ha Oouyblie paccTosiHus  0Oe3
CYILIECTBEHHOM, MOTEPU SHEPreTUYecKoro mnoteHnuana. K oqHuM M3 JOCTOUHCTB
BOJISIHBIX CHUCTEM OTHOCSATCS BOBMOKHOCTb IIEHTPAJIBLHOIO PETYJIUPOBAHUS MOJIaYU
TEIUIOTHI MTOTPEOUTENSIM ITyTEM U3MEHEHUSI TEMIIEpATyphl TEIJIOHOCUTEINS U OoJiee
mpocTasi JKCIUTyaTalldss CHUCTEMbl. BoOJHble LEHTPaTU30BaHHBIE CHUCTEMBbI
TEIUIOCHA0KEHNUS — OCHOBHBIE CHUCTEMBI, O00ECIEUYMBAIOIIME TEIJIOCHAOXKEHNE
ropoJioB, IeHTpaim3arus KoTopbix coctabuser 70-80%, temmepaTtypa ropsueit
Boabl mpuHuMaercs 150°C TemmocHaOXeHUST HUCIIONB3YEeTCs TOJIBKO YacTh Tapa,
npoxojsias uepe3 OTOoOpbl TYypOWHBI, YTO CHUXKAeT »JKOHOMHH 3(dexT

TeruIopuKaIr.
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TennoHocHutelnb OT UCTOYHUKOB TEIUIOTHI TPAHCHOPTUPYETCS U paclpenensieTcs
MEXy MOTPEOUTENSIMU MO Pa3BUTHIM TEIUJIOBBIM CeTSIM. B pesynbTaTe TemioBbie
CETH OXBATHIBAIOT BCE TOPOACKUE TEPPUTOPUHU.

entpanuzanus BbIpaOOTKH TETIOBOW SHEPTUU MO3BOJISET 1OCTUYD:

e  MakCUMaJIbHOU 3()PEKTUBHOCTH BBHIPAOOTKHU TEIUIOBOM SHEPIUU MOIIHBIMU
HMCTOYHUKAMU TETUIOTHI, AKCIUTYaTUPYEMBIMU CHeUaTU3UPOBAHHBIM
npodeccHoHaIbHBIM MTEPCOHAIIOM,

e  palMOHANBHOTO WCIHOJIb30BaHMS IIEHTpaIM3alMu Ha ©0a3e  KpPYIHBIX
OSHEPreTUYECKUX yCTAaHOBOK, paborammmx 1o Haubosee 3AHPEKTUBHBIM
TEPMOJUHAMHUYECKUM IMKJIaM TP COBMECTHOHM BBIPAOOTKE SIEKTPUUECKON U
terioBoit sHeprum (TOL] ¢ NpHOPUTETOM HArpy3KH 3JIECKTPOIOTPEOJICHN,
BbICOKOO(pGekTuBHBIX TOIl ¢ mapora3oBbiM  [HKIOM); MaKCHMAaJIbHOTO
coluanbHOTO 3¢ (eKTa, ¢ MOJIHBIM OCBOOOXKICHUEM HACEIEHUs OT TPYJ103aTpar Ha
o0cCITy)XKMBaHKE CUCTEMBI TerutocHaOkeHus (otorenue, ['BC, BeHTWISALHNSA);

e BBICOKOO((EKTUBHOTO, HSKOJOTHYECKH YAOBJICTBOPUTEIHHOTO  COKUTAHUS
HU3KOCOPTHOTO  TOIUIMBA, OTXOJOB  OBITOBOTO W  IPOU3BOJICTBEHHOTO
MPOUCXOXKJEHUS, BTOPUYHBIX SHEPreTUUYECKUX PECYpPCOB  MPOMBIILICHHBIX
npeanpusTuid; Hanbonee SOPEKTUBHBIX CHUCTEM OYUCTKHM M PACCEUBAHUS
MPOAYKTOB CrOpaHMsi, MOJABICHUS OHMHUCCHUM WIM HEWUTpadu3aluu BPEIHBIX
BBIOPDOCOB M CTOKOB, COOPYXEHHUE KOTOPBIX TEXHMYECKH BO3MOXHO U
SKOHOMUYECKH 11e71ecO00pa3HO  TOJBKO HA MONIHBIX I[EHTPAIM30BAHHBIX
HMCTOYHUKAX.

[Ipumenenne Haubonee TMPOCTHIX CXEM  IEHTPAIBHOTO  KayeCTBEHHOTO
pEeryJMpoBaHusl OTIyCKa TEIJIOBOM DJHEPruH, OOYCIOBJICHHOTO YTHJIMTAPHOU
MPOCTOTOM CHUCTEM YIPABICHHUS W HUCIOIb3YEMOro OO0OpYIOBaHHUS, MPUBOAUT K
HECOOTBETCTBUIO PEXXUMOB MOTPEOJICHUS] M OTIYCKAa TEIUIOTHl y MOTpeOuTENeH.
3HAUYUTENIbHYIO BEIUYMHY COCTABJSIOT MOTEPU TEIUIOTHI y MOTpeOuTened u3-3a
HECOBEPIIEHCTBA MECTHBIX CHUCTEM paclpeiesieHUuss W YIOpaBieHUs, HaIu4us
TEXHOJIOTUYECKH 00yCIIOBIEHHBIX PEXKUMOB «IepeTorna». Bonbmas

MNPOTAKCHHOCTDh TCILJIOBBIX ceTeﬁ, 3HAUUTEIILHBLIA U3HOC O60py,Z[OBaHI/IH U HU3KHUM
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YpPOBEHb HKCIUTyaTalldd B COBOKYIMHOCTH C paHee OTMEYEHHBIMHU (akTopamMu
MPUBOJAT K CHUXKEHUIO HAJEKHOCTU (PYHKIMOHHUPOBAHUS KAK LEHTPAIbHBIX
HUCTOYHUKOB TEIUIa, TaK M PACHpPENeNUTENbHbIX CeTeH, 4YTO O00yClaBIMBaET
BBICOKMI YPOBEHb aBAPUINHOCTHA B LEHTPATIU3OBAHHBIX CHUCTEMAX M YPE3BBIYANHO
HU3KHE OKCIUTyaTallMOHHBIE TOKa3aTeau. OKCIUTyaTalusi TEIUIOBBIX CeTei
COTPOBOXKIACTCS TEIIOBBIMU MOTEPSIMH OT HETO, OXJaxaeHus B pasmepe 12-20%
TEIUIOBOM MOITHOCTH (HOpMHpYyeMoe 3HaueHueS %) U ¢ yTeuKaMH TeIUIOHOCUTEIIS
ot 5 10 20% pacxoja B ceTH (P HOPMHPYEMOM 3HAUCHUH TIOTEPh C YTCUKAMH JI0
0,5% oT oObemMa TEIITIOHOCUTENS B CUCTEME TEIUIOCHAOXKEHUs, C y4eToM o0bema
MECTHBIX CHCTEM). DKCILTyaTal[AOHHBIC 3aTPaThl 3JCKTPOIHEPTUU HA TEPEKAYKY
TEIUIOHOCUTENS cOCTaBIAOT 6-10%, a 3aTpaTbl Ha XMMBOJOMOATOTOBKY 15-25%
OT CTOMMOCTH OTIYCKAEMOM TEIJIOBOM HHEPrUU. 3HAYUTEIBHOE IMPEBBIIICHUE
HOPMAaTUBHBIX MOTEPb CBSI3aHO C BBICOKOM CTEMEHbIO M3HOCA OOOPYIOBAHUS
LEHTPAJIU30BaHHBIX CUCTEM TEIUIOCHAOKEHUSI U OCOOCHHO TEIUIOBBIX CETeH — /0
70% u Gonee.

TpyOGonpoBOIbI TEMIOBBIX CETEW MPOKIAABIBAIOTCS B MOA3EMHBIX TPOXOAHBIX U
HENPOXOAHBIX KaHallaX, OeCKaHaIbHAS MOA3eMHas MPOKIIAIKa, U Haja3eMHas (Ha
scTakaaax). B cpemaneM mo crpane cBbiire 12% TErIoBBIX CETESH MePUOTUICCKH
WJIU TIOCTOSIHHO 3aTaIUIMBAIOTCSI TPYHTOBBIMU WJIU TOBEPXHOCTHBIMU BOJIAMHU, B
OTIIETBHBIX TOPOJax 3Ta nudpa moxket gocturarh 70 % TermoTpacc.
HeynoBieTBOpUTENBbHOE COCTOSIHUE TEIJIOBOW M TUAPABINYECKON U30JISIIAN
TpyOOIPOBOAOB, U3HOC U HU3KOE KAU€CTBO MOHTAXa U HKCILTyaTalluu
000py1I0BaHUS TEIJIOBBIX CETEH OTpa)KaeTcsi CTAaTUCTUUECKUMU JJAHHBIMHU 110
aBapuiiHOCTH. Tak, ok0;1090 % aBapHITHBIX OTKA30B IPHUXOINUTCS Ha TOIAFOIITUE
TpyOonpoBoas u 10% — Ha oOpatHbIe, U3 HUX 65 % aBapuii IPOUCXOIUT U3-32
HapyXHOH Koppo3uu u 15% — n3-3a nedekToB MOHTaXxa (MIPEHMYIIIECTBEHHO

pa3pbIBOB CBapHBIX IIIBOB).
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AHHOTANHS K KypPCOBOMY IPOEKTY.

KypcoBoit mpoektr «TemnocHabxenue paiiona ropoaa IlckoBa» paszpaboTan
COTJIACHO:

® 3aJ]aHUs Ha KypCOBOE MPOEKTUPOBAHUE;

e TEHEpAIBHOrO iaHa ropoxaa [Ickosa;

® JAHHBIX O KIIMMATHYECKUX YCIOBHSIX.
B npoekrte pazpaboTaH BapuaHT CTPOUTEIHCTBA IJIABHOM M paclpeneauTeIbHON
MarucTpajiu TEIUIOBOM CETH U3 CTalbHBIX TPyO. B OCHOBY pacyeToB KiamgyTcs
HOPMAaTHUBHBIC 3HAYCHUS YACIBHBIX TEIJIOBBIX MMOTOKOB OTOIUICHUS, BEHTWISIITUU U
OBITOBOTO TOPSTYETO BOJOCHAOKEHHS.

PerynupoBanne oTmycka TEIUIOTHI  MOTpPEOUTENsIM  pa3pabOTaHO  OT
JIBYXTPYOHBIX TEIUIOBBIX CETEH IMpU BCEX pEXUMaxX, OCHOBBIBAIOIIEECS Ha
HEOOXOJUMOCTH OOecIieueHus, B TMEPBYIO oOuepelb, HOPMAIbHOM pPabOTHI
OTOMUTENBHBIX  CHCTEM, MOCKOJIBKY OHM  TpeOylOT  HE  TOJBKO
BBICOKOKQYECTBEHHOT'O PETYJIUPOBAHUS, HO U TEIJIOBas MOIIHOCTh WX JJIs
OOJIBIIMHCTBA PETHOHOB SIBIISCTCS JOMUHUpYIomei. Beibop cuctemsl (rpadukos)
perynupoBaHusl Il pa3pabOTaHHOM B KypCOBOM  TIPOCKTE  CHCTEMBI
TEIUIOCHAOKEHUS MPOU3BOJUTCS COIIACHO PEKOMEHJAllMii B OCHOBE KOTOPBIX
JeXKAT  TEXHUKO-DKOHOMUYECKHE  KPUTEPUU  METAUIOEMKOCTH  CUCTEMBI
TEIUIOCHA0KEHHUS, Pacxo/Ja SJEKTPOSHEPTrMU Ha TMEpeKauyKy CEeTEeBOW BOJBI U
MPaKTUKA PEATbHOTO MPOCKTUPOBAHUS CUCTEM IIEHTPAIBHOTO TEIIOCHAOKEHUS.

Ha mpoextupyeMoM yd4acTke [JIsi TEIUIOBBIX CETEed  MpeaycMaTpUBaThCs
noa3eMHas npokiajka. [Ipu BeiOope Tuma noa3eMHoON MPOKIaAKUA TEMIOMPOBOIOB
OBLIM YUYTEHBI F€0JIOTUYECKHUE YCIOBUSI CTPOUTEIBCTBA: MPOCATOYHOCTh TPYHTOB,
WX BIIAXXHOCTh, YPOBEHb TPYHTOBBIX BOJl, HAJIWYUE  BEYHOH MEP3JIOTHI U
CEUCMUYHOCTb.

B pazgene mo oxpaHe Tpyda ObUIM NPEeayCMOTPEHBI YCIOBHUS OE€30MacCHOTO

BBITIOJIHEHUS Pa0OT paboYnMHu.
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