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3. MeToauyeckue yKa3zaHusi 0 BbINOMHEHMIO KyPCOBOrO NpoeKTa

3.1.0npegeneHme PacHeTHbIX PACXOAOB TENNOTh!

Tennossie Harpyaka MOTPEGHTENel ONPEAENAIOTCA MO YKPYMHEHHSIM MOKASATENAM. PAcueTHsie PACKONL! TEMNa Ha OTOMMEHME KWMLK M
OBiECTEEHHSX 33aHWI OMPEAENAHOTCA 10 hopyam

B2

e Ti(ac) . Th(o) ~ PACHETHEIE PACXOGSI TENNA Ha OTONNEHME COOTBSTCTBEHHO XTSI U OBLYECTEEHHEDX 3AAHAH, KB,

oF : iy = Ko o

g, yRENLHLI PACHETHSII PACKOA TENNa Ha OTONNEHWE, ONpeaenAewi o Pic. 1 W 10 PN, 4 B 3ABHCUMOCT OT TEWNEPATYPS HAPYXHOTO

030yXa /7R NPOSKTUPOBEHAR OTOMMEHM,
7~ 0Buar nnouas & paiioke ropoga, i,
-~ KOSQXDULYIEHT PACXOLA TENna Ha OTONNEHHE OBLLECTBEHHLIX JAGHW, NPHHAMASILI PagH 0,25

Kunan nnowiaas & paiiose onpegeneTca no bopuyne
Fenf @

e 1~ uucno xreneii:
f — opuia oBiied nnoujaaw Ha yenosexa, npuHMMaeNsiA12. 15 uZluen

Pacuersii PaCxoj Tenna Ha OTONNEwE MPOWLILINEHHSIX JAaHWH ONPEAIENAETCA N0 AZHHLIM NPOSKTHOM AOKYWEHTLYM, & TPH UX OTCYTCTEN —
10 Y¥PYMHEHHLIM BEOMCTBEHHSIM HODMEM PACXOLa Tenna
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Mpumesanus

1. ECn 38800-3rOTOBMTENN SHIMYCHAIOT MOKDSTWA C MSLUMMU TEXHHKO-3KOHOMISECKUMA NOKESETENAMM, YAOBNETSOpAOUME TPEGOBaHMAM
50T & TeNNOBLIX CETRX, TO 3TH NOKPLITHA AOIXHS NPHIEHATLCA BIAMEH YKE3AHHLIX B AZHHOM NANOXEHA

2. TIpi NpHMEHeH¥IA TENNONZONALYIOHHLIX WETEPUANOB T KOHCTDYKLIT, HCKTIOHBIOIIX. BOUOKHOCTS KOPPOSMH MOEEPXHOCTH TPYS, Saupmoe
IOKPLITHE OT KOPPO3MA MPEAYCHATPHEETS He TpEGyeTca
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Puc. 1. Qasucuoa Y36TsHO20 PACHEMAGRD PACKODa METRa O MeNnEpaMYDsl HaPYHOZ0 So30YXa O TpoSKTUpoRaKUR Omonenus 4]
e sECMPOIKE 00 1985 2; sacmpoiika ¢ 1985 &
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PaCueTHeIA PACX0 TENNa HA BEHTUNALYKO OBLLECTEEHHLIX SaHUTi OTPERENAETE o hopiyne:
% =hl). ®
e K ~ KOSQXDULYEHT PACKOAA TENna Ha BEHTUTIALYIO OGLIECTEEHHLX JAHH, DA OTCYTCTEMA AHHSIX MPUHIMAETES 0.4,

Packonki Tenna a OTONMEHME W BSHTWNALYIO NP PAINMYHSIX TEMNEPATYPAX HADYXHOTO BO3AYXA, OTIMMZKOUXCA OT PACHETHSX ANA
IDOSKTUPOEAHHA OTONNEHVA 1 BEHTUTIALYI, HEXORATCA MEPECHETOM 10 hOpMyTaM

T3 £, ~ TekYLLEA TeMMEPATYD HAPYAHOTO BO3AYXA, NPH KOTOPOT ONpEAENAETCA pacon Tenna, °C.

Cpenveuacosoii pacxon Tenna 3a OTONWTENsHL MEPHOA Ha TOpAYEE BONOCHABKEHHE XMNSX 1 OGUISCTEHHSX 3aHNI ONPEAENAETCH Mo

bopuyne

(g +8)(tr-1.) p1,2
3,6.24-10°

-
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e ¢ — TennoemkocTs o, Kbk °C);

g, ~ HOPa PACXORA FOPR4E/t BOALIPH TeMMEPTYpe +55 °C AR XX SAGHI Ha OZHOT0 YenoseKa 8 cyTict, TcyT;

b~ HOpMa pacxona roprue B0Ts! AN OGLIECTEEHHLIX 34aHWi PalioHa opOJa (TH OTCYTCTENM AGHHSIX NPAMAMASTCA 25 MUCYT Ha OAHOTO
wenosexa);

£~ TenepaTYpa ropAuei B0, npUAMGENaR PasHOR 55 °C;

i

reMePaTyPa XOMOZHOT! EOROTPOBORHOR EORb: B OTOTHTENsH NEPHO (TPHHHMAETCA paskofi 5°C).
£~ NNoTHOCTL BOAsI NpK TemnepaType 55 °C, kri 3.

1,2~ K03tpHLIEHT, yUHTLIEEIOILYN TENOOTAY B NIOELLSHAR OT TPYGONPOBOSI08 FOPAKE0 BOR0CHAGHEHMR (1A JaKDSITLIX CHCTEN).

Hopiay pacxona roprieii S0k 8 ¥ OMEX HOXHO NPUHUMATS pasHOR [4]:

* & paifonax HBO/ 3aCTPOTi gft =110~ 130/’

* palioax CTaporo xnnoro honaa gl = (55 f +45)ajcym « TAe [ —+oauLienT oxeara sakHsiuy (npurunaeTes o7 0,1 40 0,6).
Cpenveuacosoii packon Tenna a roprdee BOAOCHABKEHHE & METHU NEPHOT NEPECHHTLIEASTCA 1o hophyne.

0t
g =g
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e OfF — cpenHeuacosoi pacxod Tenna, onpeaenAelsii no bopuye (5), kBT,
£~ TelinepaTypa X0M0RHOTi BOONPOSOAHOM S0AsI B NETHTI NepuO (NpHHMIaETCA pasio 15°C);

£~ KoSpAMLEHT CHIKEHIR PACXORa rOpRIS B0ALI & METHMT NEDHOR (TPUHUMAETCA pagsit 0.8, & ARA NDEANPHATI, KYDOPTOR 1 KOHSIX
roponos — 1,0)

MaKciuansHsii packon Tenna Ha ropriee BOROCHABKEHNE OTPERENAETCA N0 hophyne
2 = kQF 4
I, — KOthULIEHT UACOB0M HEPAEHOMEPHOCTH B0A0Pas50pa [B] (A XTix 1 OBUECTEEHHEX JAAHHI MPHHUMAETCA PaBHSM 0T 2.0 2.4)

o Waligeseit PACKOaM TeNNa COCTABNAETCH CaogHas Tabn 1
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Tabruua 1. Ceodras mabnua 030 menna &

Oronnerme > -
[— - p)
Ee Top  zer®

viroro 20x P pA<Y pA o

Tocre onpenenerun TennoswX Harpy30K paiiona HEOBXOMUMO PACTPEAENTS TENNOEYK0 Harpy3Ky N0 keapranau. [lna Sroro onpenenAerca
ANOLAAN SACTPOiKN KSAPTENOE W TENNIOBER HATPY3KA PACTIDEAENAETCA MPOTIOPLYOHANEHO MOLLANAM JACTPOK:

. B
Gy =2 ZF 05 = EF'Q o B 21" ©)
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18E Ol Qi) 2 ~ PACHETHIE PACKORSI TerTa Ha OTONTEKHe, BSHTTALYA 1 Op4ES BOROCHATeHHE OO0 183pTana kBT,
F, ~nnouaas acTpoiici keaprana, ki,
3" F - obuan nnouwjaae sacTpoiik paiiona, k.
HaligenHoe pacrpenenckie PACKOROE Tenna HO KEapTaNa 32HOCHTCA B CB0THYH0 Tabn 2

Tatinuua 2 Pacnpedenesue menniosol azpysy & Keapmanax palons
Pacxon Tenna, kBT

TNetumit
Mnowant "
oat¥ o BIPTANS, Ha oronnenne Ha sextunsunio  gopcmsemenne CYMUMIPHS M
P 2 o - o BoROCHabNeHHe
40} X o
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3.2.MocTpoeHMe rpachika NPOAONKUTENBHOCTH TEMNOBO Harpy3KM

117 noCTpoeHWA rpachuka MPOROMXUTENLHOCTA TENMOS0ii HATpYaK Paiiona (pHc.2) UCTonLayioTCa sagmcumocTH (1)(6), N0 KOTOpsIA CTPORTCR
OTAENLHIE AU UIMEHEHMA TEMNOELIX HarPyI0K BCEX EWIOR NOTpEGWTEnei. 3aTeM OPIUMATSI STHX rACHKOR CYMMMDYIOTCA (Nesas uacte
rpachuka Ha puc 2). TTpi NOCTpOEHNH TPAQHIKA CYMIAPHOTO 4aCOB0T0 Pacxona Tenna (SQ) HEOBXOAUMO YUUTLIEATS MOTEpH TENNa & CETAX, KOTOpSIE
cocragnsioT 4-8% OTYwEHHOTO TeNna o CTaHW. [IA STOrO HEOBXOZMMO PACHETHOE TenmogLIe HaTpy3Ky, onpeaenAentie no opiynai (1)-(6).
‘COOTBETCTEEHHO YEENMUUTS Ha AOTH0 TENNONOTePS 8 CETRX
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3. MeToauyeckue yKa3zaHusi 0 BbINOMHEHMIO KyPCOBOrO NpoeKTa

3.3. PacueT 1 NOCTPOEHHe rpadhvKoB PerynupoBaHs oTycKa TennoThl

MaKcuuansHan pacieTsan TEUNEPATYPa CETEE0M BONLI HA ESXOE US WCTOUHIKA TEMNAOTH, B TENNOBHX CETAX M MDUEMHMKAX TENMOTs!
YCTAHAEIUEAETCA HA OCHOSEHHH TEXHHKO-3KOHOMINECKHX PACHETOR.

MiHWuansHER TEMMEPaTYPa CETEE0i B0l HA BLXONE W3 WCTOMHUKE TEMAOT U B TEMMOBLIX CETAX MDH HAMMAWN & AKDSITEX CACTEMEX
TeNnOCHaGeHMR HATPYSKA TODANEN0 BONOCHAOKEHMR AOMHME OBSCeWMEATS BOJMOKHOCTS MONOrPESA EOfsI, MoCTynawwel a ropauee
onocHaGeHIe, 50 HOPMYPYEMOTD YpOBHA.

T pacueTe MpachIkos TeUNEpaTyp CETes0l S0l & CHCTEMEX UEHTDANMZ0BEHHOTD TENMOCHAGKEHUR TEUNEPaTYPa HaPYAHOrD B03yXa Hadana
4 KOHUa OTOMVTENHOT NepHORa COTacHO [1] NPHHHMAETCA NpH CPEHECy TOUHOT! TeHINEPaTyPS HAPYHHOT B03AYXa:

+8 °C & paiioax ¢ pacveTHOM TEMMEPATYPOi HAPYXHOTO E03yXa ANA MPOSKTWPOSAHNA OTONNEHMA 40 -30 °C U YCpenHeHHO PacieTHoN

TeMnEpaTYDOT BHYTPEHHEND E03yXa KUTLIX 1 OBLIECTEEHHSX OTANMMEAEMSIX 3naHWH 16 °C:

+10 °C & paiioax ¢ PacueTHOI TEMNEDATYPOTi HAPYXHOTO E03AYXA ATEA TPOEKTWPOSAHUS! OTOMNEHHA Htke -30 °C W YCPERHeHHOI pacieTHoil
TeNePaTyPOA BHYTPEHHED B02Ay¥a T ¥ OBLLSCTESHHLX OTANTHEAEMSIX 3aHii 20 °C.

Tl OTCYTCTEMM y NPHEMHIKOS TENMIOTHI B CHCTEMEX OTOMMEHUR U BEHTANALYIN AETOMATUMECKX UHIVBHAYANbHSIX YCTPOCTE PErynHpoBaHHA
TeMnepaTY DS BHYTPH NOMELLEHU] & BOAHLIX TENNOBLX CETX MOKET NDUMEHAETCR LISHTDAINILHOS STy MpOB3HAE TeMMEpATYDS TENNOHOCHTENA
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Bawgy T0r0, TO WHAMEWAYANSHLIMW SBIGHAVM WA NPOSKTUDOBEHME MEAYCMOTDEHS! CHCTEMS! TENNOCHAGKEHAR C PAHOPOAHSIMA
ROTPEGITENAMM Tenna, HeoGXonM BLIGOP LEHTPANLHOT PeryIMPOBHAR PESHOPOLHOT HaTpy3K

BLi60p LSHTPaNsHOTO PETy/UpORaHIA OTNYCKa Tenna NPOWSEOZMTCA B JABUCAMOCTA OT COOTHOLIGHWR HATPY20K Ha OTOMTEHHE W ropAdce
080CHaGHEHWE, OT CXEMI MOKTIONEHHA GEOHEHTCKIX 3OS B8O 1 TWIDAEMMUECKOT YCTOMMBOCTI CHCTeM. TTOCTE YCTaHOSNEHHA CooTHOIEHMA
‘Tennoseix Harpyaok OFF /0 1 MPUKATYR [7] M0 STOMY COOTHOLIEHIO THOBO/E CXeNsl MPUCOBAMHEHHIR K TENOB=IM CETAM NoACTpesaTeneli ropAjero

080CHaGKEHUR HAMEUAETCH CTIOCOS PETyIMpOEAHIA Harpy3K. [lanee COCTAENAETCA MDAHUAMHNLHAR CEMA TeNMOCHAGKEHUR W MDOWSE0ZNTCA
7IOCTDOSH#E TPACHKOS TEMNEPATYP 1 PACXO]A CETeBOM B0/l ANA KEKI0TO BHAE HATDYSKA
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3. MeToauyeckue yKa3zaHusi 0 BbINOMHEHMIO KyPCOBOrO NpoeKTa

3.3.1. LieHTpankHoe perynupoBaHie pasHopOAHOM HArPy3KM 3aKPLITLIX CHCTEM M0 OTOMMUTENLHONM Harpy3ke

LeHTpans+oe perynvposasiie PasHOPOSHOM HATPY3KH 110 OTOMUTENHOT HATPY3KE MPUMEHAETCR DU CPEAHENACOS0M PACKOAE Tenna Ha ropAdes

0m0cHabenwe He Gonee 15% OT pacueTHOrD PacKoaa Tenna a oronnexme & paiose [7]

Tpacu TeunepaTyp, PACXOROE TEMN U CETeSON BRI HA OMOTTEKUE NPMBEAEHS! Ha PHC. 3. VisMeHeHMe PACXOA08 Tenna & OTOMUTENLHSI

nepuon waxoquTca no chopuynan (1-6)

Tl LEHTPaNLHOM PeryNMpOSaHMN Tennogoii Harpy3kA TeNEpaTyPa 203! 8 NORaILLEH TPYBONpOS0nE ONPenenFeTca no dhophyne.

+ 800 +(61'-0,5690, .

5

. i i i Bt
RS ' — pacieTI TeUNGpaTpHelf Hanop ecTHOf Tl o, At' = 2 Tle

7 ~ pacueTHAI nepenaj TemnepaTyp CeTeso Bog, Ot = 7 i, ©
8 — PaCHETHIA Nepenan TeUNepaTyp CeTesol B0Akl & CUCTeMe oTonnenA, & = T — 3, ¢

&

PaCETHaR TeUNepaTypa CeTesoil B0fI MOCTE CHECHTENA & CHCTewe oTonnerus, °C:

5, ~ PACHETHaR TeNepaTypa CeTezof 803! MOCAe CHCTeIS! oTonneHu, °C.

Teuneparypa ceTesoi sons! nocne oTonneHMA, Py OGO ADYTO TEUNEPATYPE HAPYXHOT BO3YXA OMPEAETAETCA N0 hopHye

g = 1, + A

0,56G,

(10)
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OTHOCUTENLHER BEnVkUHA TENNOE0/ HATPY3K Ka OTOMMEHUE ANA PASTASHLX TEMMEPATYP HAPYHOTO EO3YXE HAXOZWTCA N0 hophye

]

26 1, ~ TEMNEPTYPa HAPY OO B030YX, 4717 KOTOPOTt HAXOMUTCA OTHOCHTENISHAR OTOTWTENNsHaR HAMPY3Ka

Ilanee, npyHAE XaDaKTEpHLIE TEMNEPATYPL! HAPYXHOMD EO3YXa, YKa3aHHLIe & TaBn 3, onpeaensor An Hi o ropuyne (11) cooTeeTcTeyoume
awauennA 0, . 3aTem AN HaiaewHuX Havennt O, o hopuynam (9) u (10) oNpeaenAIoTca TeunepaTyps Tj M Ty, - [lanHsie PacueTos caonaTca &
Tan. 3 1 N0 HAM CTPORTCA rpacoukw, MpHBEAEKHLe Ha puc. 3.
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MKP LKP
-1
Puc. 3. [pacpuxu memnepamyp, pacxodoe menna u cemeeoii e0ds Ha omonnexue: MKP — mecmroe konusecmeenHoe peaynupoeanue; LIKP —
USHMPATEHO® KAHECMBBHHOR PERYTUDORaHUE.
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Tatinuua 3. Tewneparmyps Gemeeod 603 TpU UEHTDENsHOM PERYTUORSHUY.
10 omonumens+od Keepyae

v 08

Tlo MyHAMaNSHO AONYCTUMON TelnepaType B0gs & Nosaiowels TpyGonpos0ge 70°C HaXOAUTCA TENMEpATYPa HaPYHOTO BOSAYXA £ 8 Touke.
wanowa Teuneparyporo rpacna (1f'= 70°C = const ).

Pacxosi ceTes0ii 802 Ha OTONNEHME ONPEREAIOT Mo hophyaM

360000 o _ =t

g b (12)
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e G U GO — paCHeTHEI M MHMMaNSHuIi PACXOAS! ceTesoliaons, Kly;

£' ~ TeMnepaTyPa HapyXHOr B03YXA, COOTEETCTEYIOLLEA MMHUIMANEHOMY PACKOAY CETes0f S0k, 8°C.

Tpacbuu Tenneparyp, pacxonos cetesoii B0as! Ha BeHTUNAUONpUEEReHS! Ha puc 4. TlocTpoeHe padhika PACXOA TENNOTS! MPONSE0ZNTCA
‘aHanOM4HO NPEACTENEHHOMY Ha PUC 2 N0 sasnCHMOCTAM (11(6).

Tpadu TeunepaTyp CeTesoli B0ni MOCTE EEHTUALMOWHSX YCTEHOSOK U PACXORA (DEALIETO TNMOHOCUTEN SABACAT O COCOBA
perynaposaia

Tl perynHpoaHMN BEHTHRALONHOT HATDYSK TPEILYIA TENMIOHOCHTENEN TEMMEPATYPa CETEB0f B0fsI Mocne Kanopidhepa onpeaenAeTca o
opuynaw; 4ns | awanasona (o1 +6°C 0 £')

13)

277 I aanasona (o7 £ K0ty )

14
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277 Il quanasosa (o7 Ly, A0 Ly )

015
[q"f Tfe] EN 5
&

=T

A& T}, 7 — TeNNEpaTypa B0ak! & NOARIOLLEN TPYEONPOOAE NPU £ U OGO TekyLLE TeMNEPATYpE HaPYHOTD B032YKa:
T3, T, Ty ~ TEMNEPATYPA CETES0 BORLINOCE KATOPUDEPOS MPH £1.£ s U TGO TENIMEPSTYPE HAPYHOTO EORAYX T, ©
At =0,5(z; +75, )~ 0,55, +£, )~ TeunepaTypHuii Hanop ceTesoi Bons! 1 B03ayXa & Kanopchepe ph M0G0l TEUNEPATYPE HapyXHOTO B03AYXA
(BB UITpYXaMY OGOSHaYEH HANOD P TEMNEDATYPE Ly, , TSR WITDHXEMH D £

3raueHme TEMNEPATYPH 73, MOKHO MDWHAMATS MO OTOMWTEMGHOMY Tpacky (3, = 7§, ) UnM paeweim 60°C. HenseecTHsie aaveHn
TemnepaTyp T, © KaXAOM AWANE30HE ONpEAenAETCH pewenvien paseHcTs (13)-15) METoNoM nocneosaTensHOro npuGMIKeHUR. Pacxon ceTeeoi
20361, noCTynaloLLeiE & KanOpHheP, & KaXOM AMNE0HE PACCHMTLIEAETCA N0 (opuyrTe:

36000,

2)

Gy =
ela

(16)
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Puc. 4. [pacbuxy metnepamyp, pacrodos menna u cemeaol &0d! Ha SeHTUNAULID (eymuposaHuE pacKodom cemeeod eods)
Tpachitu TewnepaTyp, pacxoaa Tenna u ceTesoil S0 Ha ropAUee E0A0CHaGHEHME NpHEEREHS! Ha PHC.5 1 PUC 6.

Tpi UeHTDaNsHOM PETyIMpOSaHIN MO CTOMMTENEHOI HATPY3Ke TPEAR BOAA MOCTYNAET & MOZOTPEBATEN TOPAUETO BOAOCHABKEHAA C
‘TemnepaTypof, HaermOWelicA Mo oTonMTeNsHowy rpadky. Mocne MOAOrpeBaTeneih rOPAUET0 BOAOCHAGKEHA TEMMEPaTYpa CeTes0M B0AL Ty
‘OMPEAENAETCH & 3BHCUMOCTH O CXEMLI NOZKTIONEHH NOROrpeBaTene

TMoRorpesaTent fopauero BOROCHAGKEHIA MOAKTOUAIOTCA K TenmoceTa o cewai: napannenshoii npn 0,25 2F"/ s10

AEYXCTYEHIaTON CMELaHHOR, TpHMERAEMO D Q?R% —02-10
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Tpn napannenswoii cxetse ekniouen (i 5) 8 | auanasone TemnepaTypa ceTes0i B0ak MOCNE NOJOTPESaTENs NpUHMMAETes 751 = 30°C

Bo l awanacowe TeunepaTypa T - OMPEAENASTCH METOZOM NonBopa us paseHcrea

an

e T, T ~ TEMMEPATYDa EOZSI NOCRE NOROTDESATENA NPH £ W NOBOM ,, & WHTEPEaNe OT £ 20 tpo |

If - TewnepaTypHsi Hanop & nojorpesaTene npi ',

Nf=

231 )
b

Pacxon CeTeR0i 804 & KaXIOM AUANAZ0HE OTIDERENAETCHA N0 hopiyne

36000%

(19)
) )
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e Ty~ TeMnepaTypa CeTeB0 B0kl MOCNE NOAOTPESATENR MPUHNMAETCH W3 TDacHKa Ha PHC.5 NpH oGOt HapyXHOTi TeMNEpaType T,
Pacuer rpadmKos perynuposaHuR CB0MTCA & Tabn. 4.
Tebnuua 4 Peeyrup 2 suez0 eodocHaGHexys.

Tlocre oKoHuHMR OTONMTENSHOMO Ce30Ha PACXOR TNNa Ha rOpAUee BOROCHABKEHNE NepeciTLIBAETCA N0 hopmyne (6), @ pacxon ceteson
S0 MpUMASTCR PasKEIM O & 0, 85
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LILLS

Puc. 5. [pacuxy mewnepamyp, pacrodos mennoma! u cermesol odel
Mpu napannensol Greue exnicenus nodozpesamened:
LP~ uermpansHoe pezynuposenue; MKP — meamsoe KonuueceenHoe pezynupoeasue
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up MKP

Puc.6. Mpachuru memnepamyp, pacxodos menna u Germeeod 6ol Ha 2opAuee B0J0CHABKEHUE
DU QeyXCITymEHYEMOM GWEwWBHHOM NpUGOEBUHEAUL M030EPesamened 20psHea0 eod0cHaBKEHUS

Tl A8YXCTyneH|aTOl CeLaHHO/i CXeMe NPACOSAWHEHW NOLOTpESaTens (pHC.6) & | AWanadoHe Temneparypa ceTesoil 8ol ocne STopoR
CTYNEHI MPHHAMASTCA PAEHOT TEMTIEPATYPE S0 MOCTIE CHCTENS! OTOMEHNR T3,

ATemnepaTypa ceTesoil S04l NOCNE NP0 CTYNEH OTIPERENAETCA N0 hopiyne

-t 3600
b (GF G

=t -0r
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e 1, ~ TeMnepaTypa Harpesaewoii E01OTPOROIHOT E0Rk NOCAE MOROTpEBATENA NepEOii CTynes npH 3,4 = 7§, —(5-10)°C:

G- ~ pacxon ceTes0ii 80k Ha ropAuee B010CHGexME, OnpenERREMS o dopyne

t,-ty 3600
g Ty 3600
o e T @

Bo ll awanacoke packon Gy 1 TeMNEPaTYpa CETER0 BRI T,,, ONPEREAETCA METONOM NOAGODA Ha OCHOBE COBMECTHORO PELLISHUR PABEHCTS

O _ 51 (T =t:)

oG rn) @
Grtar +Gytho = (Or +05 )t @)
Orr = £1¢Cu (71 =ty )= <G, (tr — 1y )= <Cr (m—7ar) @)

e &7, &7 — GESPAIMEPHLIE TENNOBIE XAPAKTEPHCTHKN NEEO/i U ETOPOT CTyneHe:
iy, Gy, — MEHBLUIE IHAUEHIA PACXO08 TEMNIOHOCHTENA & NEPEOTT M BTOPOM CTYMEHAX:
7~ TEMNIEDATYPa CHeLwaHHO/ CETeB0i B0fbI MOCIE BTOPO/ CTYMEHY 1 OTONNEHHA Ha EXOE B NEPEYi0 CTyMeHs MOAOTpesaTens.

Tpn pacuere, rpadhukoe wa piic. 6 crieayeT nons308aTsca pexomenaayA [7]
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3.3.2. LieHTpanbHoe PerynupoBatie PasHOPOAHOM HATPY3KM 3akpbITbIX CUCTEM MO CYMMapHOW Harpyske
OTONMEHUs! U FOPRYETO BOAOCHABKEHMS

LeHTpansHoe perynuposakue N0 CyuMapHOA Harpyske (0 MOBLILLEKHOMY TEMNEPATYPHOMY rPCKY) MDHIEHAETCA NP CPEIHEIACOEOM
pacxone Tenna Wa ropauee EogocaGkenue Gonee 15% PACUeTHOTO PACXONa TENMa Ha oTomnewue paiiowa. TIpu TAKOW peryaMposaHMA
IOJOTPESaTEIM rOpAUEro B0J0CHaGHEHWR AOMHHL! NPUCOSMHATLCR K TENNOBSIM CETAM 10 ASYXCTYNEHaTON noCRea0saTensHoi cxeme (pnc.7). Tpn
1o ecan & LTI wnn AT eueco perynsropos oTonnens (PO) yCTaHOSNeHs! PErynATOp! PACKORa, To USHTPANSHOE ETyAMpoEaHHEe mo
noBsWeHHOMY PAGIKY AONYCKASTCA & CYUaRX, KOTAE ASYXCTYNEHuaTLE NOCTEN0BATENLHSIE NOJOTPESATENM YCTaHORTEHS! He Mekee, uen & 5%
anaswih & paiiose.
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1175 NIOCTPOHIR MOSSILIEHHOTO TEMMEPaTYDHOD PACpHKA BHavane HeoGXOmMMO NOCTPOWTS OTonMTeHO-BeTos0i rpaduk no dopuynant (9).
(10). 3aTem HaiiTy TewnEPaTYpS! B0ALI & MORaIOLEM W OGPATHOM TPYBONPOBOREX NpH NOSILEHHOM rpadhuke:

q=t0+4 @)
n=T-8 (28)

e &,8; ~ nepenae TemnepaTyp CeTeB0 B0l B0 ETOPOM H & eSO/ CTYMEHAX NOZOpesaTens.

OBuyii nepenas TewnepaTyp CeTeaoi Bk B CTYMEHAX
_ OF
o=a+o=0r (3o =50 ) = const @n

e Of = yOfF - Banancossi pacxo] Tenna Ha ropades SoAoCHaGKeHHE:]

¥~ Banancossil KoXbQMMEHT, MpUHUMASHLI PagHsi 12 DU OTCYTCTEWA Ha BEOAX BKKYMYNATOPOS OpAYER oAk W passit 1 npH ux
Hamwm
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1. Llenu 1 3agaun KypcoBoro npoekra

KypCos0ii MpOSKT SSMOMHAETCA C Lensio sakpennenna aawi o Aucuymnnwe “TennocHaBxen
IDOSKTUPOEAHHA CHCTEMEI TENNOCHAGKEHIA PaiioKa roposa

11 PasBUTHA HABLIKO CAMOCTORTENSHOMD

3aga4au KYPCOBOTD MPOsKTa FEMFHOTCA

« MIDAKTIECKOE OENAZEHHE METOMMKOM NPOSKTUDOBZHUR CUCTEM TENNOCHAGHEHW HACENEHHSIX MyHKTOR;
‘aHAN3 BAPHAHTOR CXEMATMECKINX PeLLeHHI NPOKNAZKH TEMMOBLIX CETel 1 B5G0P OTTUMANSHOTO PeeHIR;
"MONyEHUE 3NeMEHTAPHLIX HABLKOB KOHCTPYKTOPCKOTD MPOSKTHDOSZHUA CHCTeM TenNOCHaGHeHMR,
~ OCHDEHME METO08 PACHETa PA3NMNHLIX BHI0S TNN0BOro NOTpESTEHA;
« ayueswe COCOBOB PEryMPOBHAR OTIYCKA TennoTs;
‘BLINONHEHWE [VAPAENNUECKX PACHETOR TPYGONDOBOA0E TeNMOBkIX CETef, TennoBoro  MEXEHUMECKOTO PACHETOR TENNONPOBo0E:
"MPHOGDETEHIE NPEKTHMECKYX HABLIKOE OPOPHITEHHS U BLINYCKa KOHCTPYKTOPCKOM AOKYMEHTaLYM & CooTeeTcram ¢ FOCT

1175 pettieHiiA NepewmCneHLIX 3034 HEOBXOJMINO SHaHUE He TOMLKO KypCa “TEMMOCHABKEHE", HO U PAAA CMEXHSX SMCLINII, U3YUBEMSIX B
17 CeMeCTpax, a Taioke yMeHie NONs3082TLCA AHICTEYIOUMN HODMETHEHLIMI IOKYWEHTENM  CIDaS0NHOT: AuTepaTypoii [1-16].




image37.png
160

40

120

100

20

0
18

+8

ty





image38.png
U.WB 8 o -0 T 1
L I |

Puc.8. [Paghux meunepamyp UeHMPANsHOE0 PezyRUPOSaHUS MO GyMMAPHOD HAZDY3KE OMONNEHUS U 20PAUEZ0 E0B0GHEEXEHUR € SBKPLIMON

cucmene mennocHaGeHus(T0suIEHHAI” MemMnepamyDHsl 2DUK): Ty Ty — OMONUMENSHO-BaIMOE0( PahUK PE2yTUpOSEHUS, T, Ty —

noeiesHl epachu:

B | auanasore nepenan TemnepaTyp CeTeR0/ 203k 8 NePSOT CTYNEHH OTIPENENAETCA N0 3ABHCHMOCTH

godinn

oo ~ 7o) @)

me 1 = 1, ~(5+10°C)
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/ Bo Il awanasoHe nepenay} TelnepaTyp CeTeBO/i BO/s! B NEPEO CTYEHM ONPEAenAeTCA NEpeceTon o hopiayne
o
s
Ry )

2 nepenas TeunepaTyp B0l B0 STOPOV CTYNEHU HAXORWTCA Mo pasewCTay (27)

Tl eHTPanLHOM PerynMpOEaHM PASHOPORHOR HArPYSK TDACKN PETYMUDOBEHAR BEHTUTALIONHON HATDY3KH PACCHUTLIERIITCA 1 CTPORTCA
@HANOMIUHO PACCMOTPEHHOMY Ha DHC.4, HO MDA MOBSILIGHHLIX JHAUEHUAX TEMNEPATYp CeTesoll B0M & nonakouien TpyBonpoeoge. Peaynsrars

DaCYETa CE0ATCA B TAGN.5 U N HiM CTPOUTCH rpachwk Teumeparyp (puc.8).

Tatinuua 5. Paciem nosuiuer+020 mewnepamypHOZ0 2paghuka
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3. MeToauyeckue yKa3zaHusi 0 BbINOMHEHMIO KyPCOBOrO NpoeKTa

3.3.3.LleHTpankHOE PerynupoBaHie OTKPBITLIX CUCTEM N0 OTOMUTENLHOI Harpyske

LienTpansoe perynWpoBaHUE Mo OTOMMTEINLHO HATPY3KE MPUMEHAETCA NP CPEAHE|ACOR0M PACXOAS TENMOTLI Ha ropA|es BOJOCHABKEHME
MpUMEHAETCA NPit CooTHOWeHMN OFF [OF) < 0,15 1 OCYLUECTRNAETCA MO OTOMMTENsHO-GSITOROMY TemmepaTypHOIY rPaiky C TouKOR Wanlowa npu
72 607 B STOM CyuaE MECTHSIE CHCTeMS! OTOMMEHYS W CMECHTEN FOPISTD BOROCHAGKEHUR PACOSIHMAOTCA K TETITOBEIM CETAM 10 TPHHLATY
HECBR3HOTO peryIMpOEaHMA. PACieT U MOCTPOSHHS MECTHSIX TPACAKOR PETyIHPOBAHIA TENNOROTO NOTPEGTEHNA Ha OTOMMEHAE W BEHTATALINO
IDONSEORITCA TaKKe, KaK 1 AR JaKDSITLIX CHCTEM TENAOCHABKEHI, & TPAGHIK GHANOTIHE) MPEAICTABNEHHEIM Ha PUC. 3 1 Ha pic.4.

Pacuer rpadmroe PErynMpOSaHIA HATPY3KN FOPANErD B0T0CHAGEHMR (DUC. 9) CBOMMTCA K OMPEAENEHMNO PACXOLA CETEB0N B0kl Ha HyKIs!
s030pa3Bopa.

B | avanasowe perynuposaniA £030paxBop Ha ropAee BOA0CHABKEHIE MPOUIEOMTCA TANKO U3 NONEHLLEND TDYGONPOS0Ra, PACKOA CeTeson
0851 NP 3T0M OnpeaenseTc o dhopuyne

3600 OF

e lt-t)

Gr=Gf= )
e G - 0B Pacxoa ceTesoli B0ns! Ha ropes SoAoCHaGHeHe, K14,

G - pacxon ceTesoit sonsi Ha ropAee E010CHaGKeHHE NpH MONHOM E070pazBOpe s MoAakowLEro TpyGONOsoaa, krid;

OF - pacueTHLI pacxon ceTesoii 8oz Ha ropaves sonockaGKeswe, kBT,

£, - TeunepaTypa B0k Ha ropAUeE BOA0CHAGKEHME, NPMHAMASINGR & | MaNasoHe PAEHOTi TeMnepaType CeTesoli B0t £, = 1"
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Puc.9. Mpaghuru meunepamyp u packoda cemeeod eods wa eopsuee sodocrabierue

DU UEHIDAEHOM KaHECMESHHOM PE2yTUPOGaHUL MO OMONUMENsHOD HaZDY3Ke
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Bo Il quanasoe peryUpOBaKHWA © UKTEEANE HADYXHLX TEMMEPATYD 4y —f4" C MOSSULEHVENM TeMMEaTYpS! CETesol B0nki B NOJaOUEM
TpyBoNpoBOe 7; 3 60" BOAOPEIBOP OCYLIECTENASTCA 3 MOAOLLETD U OBPATHOT TRYGOMPOBOA08 OAHOBEMEHHO B TaKOM COOTHOWEHIM, UTOBs!

floCre CueciTen TeMnepaTypa roprIei B0ak! & B0A0PAIBOPHLIX CTORKEX Beina He Hnke 65°C.

Bonopa3xbop s nogaioLLero u 0BpaTHoro TpyBoNpE0A0E onpeaenaeTca o iopynan:

0 o o 36000F
G =0 =p2 @)
Gt =(1- A)Gr @3
e k7
Thon, )

8 G}, G — PACXOR CeTes0/l 30AsI Ha ropAtee soaocHaGHeHe, KTy,
£ - nons sonopas6opa w3 nonarousero TpyGonpozona.

B Il suanasowe npu 15" 1 Hibke, Korga TelnepaTypa & OBpaTHOM TPYBONOBOAE AOCTATAET JHaUSHIA 5, = 60— 65° C . BOA0PaIBop seaeTc
‘ToniKo 3 oBparHoro TpyGonpoeoga u S =0
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-1,

OTONNEHR) Ha FOPAEE BOMOCHATHEHHE YHMEHSLIAETCH MPOTIOPLYIOHESHO COOTHOLIEHHI 1 €70 1OXHO aCCATATS 110 hopHye:

3600,
el -t)
PesyniTaTI pacieTa SanvICLIBEI0TCA & TaGN.6 1 CTDORTCA TPadhi PACKOAa BOAL! Ha FopRISe BonocHaBKeHE (pne.9)

Teinuua 6. Pacxod cemeeoll eodai wa 2opsuee €000GHABKEHUE € OMKDSITLIX CUGMENEX
DU USHMDATTSHONM DezyTUDOSEHLI 10 OMONUMETHO HaZDYSKe

Pacxon Bonb!
Tewneparypa OtHocwrenuwan ~ CMTCPATYPABORM oD
RapyRHOTo. | Harpysta somopas-
Bo3nyxa, f, otonnewws, O, B rnoparo- 6opa £ M nonatour. W3 obpar.
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3. MeToauyeckue yKa3zaHusi 0 BbINOMHEHMIO KyPCOBOrO NpoeKTa

3.3.4 LleHTpanbHoe PerynupoBaHMe OTKPLITBIX CUCTEM MO CYMMAPHO Harpyske OTOMMEHUR W roOpsuero
BoAOCHabxXeHns

LieHTpans+oe peryauposasiie o CKOpPEKTWPOEaHHOMY TPachiky MPUMEHAETCH NpH CEAHENaCOR0M PACXOAE Tenna Ha ropAuee BonoCHaGKesME
Gonee 15% pacueTHOM Pacxoga TeMna Ha OTONMEHHE & PAFOHE 1 NPHCOSUHEHWA CACTEM OTOTMIEHHA 1 FODAYENO EOJOCHGHEHMA M0 MpUHLINY

| comsanioro perynaposanuA. Tlpn STOM PEryiWpOEaHAA Ha AGOHEHTCKOM BS07 NMONQEPHUSASTCA MOCTORHHS PACXON CETEBOM BOZNI, PasHeil
PacueTHOMY PACXORY B0AL! Ha CTOMMEHHe, KOTOPLI NOAZEPHIBACTCA, PeryRATOpaNi pacxoaa (puc.10).

117 MOCTPOEHA CXODDEXTUPOBAHHOTD PACHKA TEHNIEPATYP HEOGXOAMINO MOCTPOWTS GTONMTENHLii FPACHMK PETYMDOBEHWA 1 Ha HEM HaMETHTL
peens KOPDEKTWPOSAHIR, Te. HalTM TEMMEPaTYDY HADYXHOTO BO3YXA 73", HiIKe KOTOPOW B0ROpassOp MPOMIROTUTCH Mewee 15% pacuerHoro
pacxona Tenna wa oTonnene & paiioe.

(CHOPpEXTHPOEaHHIE SHaUEHIR TEMNEDATYP OTIDEZENAIOTER N0 hopiynam

f=t, +AL’Q_,?'K+[51’ ‘z’]% )
PR, A @





image46.png
e gy =%Yg,‘.=,g;z, ¥ - Banarcoseiit koahuupenT pacxona Tenna, p=11.

d 150

I
70 /,«:/
|
f
=
|
I

<

—

+18 8 0 -0t -2 Th

0 02 (D (3 08 1
T T T 1T l

GG o« al





image2.png
2. OcHOBHbIe TPe6oBaHUsA K KypCOBOMY NMPOEKTY

2.1. TemaTyika kypcoBOro NpoekTa

B COOTBETCTEMM C BaDHAKTOM 3318HUR HEOBXOMIMO JANPOEKTHPOSATS CHCTEMY TENNOCHAGKEHWA paiiona r0pona. OCHOBHOE SHIIAHHE AOTKHO
61T yaeneo BG0py ONTYMANSHOTO BAPUBHTA CHEMSI TENNOBO CETH, 0GOCHOEAHHOMY CoCOBy PEryIMPOBaHMR OTYCKA TENNOTH! NOTpeGHTEN,
TEXHOTONWN  BLINONHEHUR TWAPAENUUECKX PACHET0B TPYGOMPOROJOS TEMMOELX CETel, WETOMUKE TEMMOSOTD U MEXZHUMECKOTD PacueTon
TeNNONPO0A08, MaNOKEHHO/ & AETICTEYROWYIX HOPMATUEHSIX AOKYMEHTAX.
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PuG. 10, LieHmpansHoe KeueGTieeHHOE PezynupOSaHUE OMKDLIMSIX GUGIEN MenToGHaGKeHUS
70 GoBMEGMHOD Haepy3Ke OMOTNEHUS U 20pAYE20 E000GHABKEHUS.
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S

a,

53-Toe  fpamon ryBonposose.

~ OTHOGHTeNHLi AONONHITENS LI PACYOA CETEE0/i B0 Ha TopAYEE BoI0CHAGXeHwE B NonalueN TDyBonposoze,

— OTHOGHTEN eI PACKOR FopRIefi B0AL 3 0BpATHOT nk, G o
G

PesyniTaTl pacueToR CBORATCA & TN, 7 U N HiM CTPOUTCA CXOPDEKTHPOEAHHSIA rpadK Tewnepayp (pac. 10 a u 10 6).
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3. MeToauueckue yKazaHusi BbIMNOSTHEHUIO KypCOBOIo npoekra

3.4.TlocTpOEHMe rPachUkoB CYMMApHOTO PAcXoaa BOAL B TEMNOBbIX CETAX

Tpachnc biyero packoaa Eods! (PHC.11) CTPONTCA MO AaHHEIM PACXO08 BOSI MO KAXAQMY EHAY TENNOBOTO MOTPEGEHNA. 3T AarHeie
DUHAETCA U3 rpachk0s Ha puc. 3-10

|
g to 4 81 [
— 1 P

Puc. 11. [pachuku cymmapHozo pacxoda cemesoll 603 & 3akpsIMsix (a) u OmKpiImiX (6) CUGMEMaX MennoCHaEXeHS.
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3.5. OnpeneneHie Pacxoaos ceTesoi Boab!

Pacuerii PACKon CETEE0i B0Zs, K7/, ANA ONPEAENeHIA AMAMETPOB TPYG & EOJAHSX TEMMOBLIX CETAX MDH KAMECTEEHHOM PEryMpOBaHA
oTnycxa TennoTs: cornaco [9.10] CrIEAYET OMPEASNATS OTASNEHO AR GTONMEHHA, SEXTTIALYM U FOAYERD BO10CHAGeHWA N0 hopynan:

2) va oronnere

360,
0= Ty (39)
- &9
b) Ha seHTURALIO
360
G=— (40
c@-m “0
) Ha ropuee BOROCHABKEHYE B OTKDLITLIX CHCTEMaX TENMOCHAGKEHIR
cpearesacosoit
_ 36.0% @

A
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(CpeAHENaCORO/, M ABYXCTYMEHUATLIX CXEMaX NPHCORHEHAR S0A0NORONpesaTeneh

551
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1MGKCHMaNSH, DA AEYCTYTIEHGTLX CXEMEX NPACOEAMHEHIA EOAONOROTpEBaTeneih

oo 36,055 oF

(=)

B hopuynax (39)-(46) pacueTHsie TennogsIe NOTOR! MPUEEAEHS! B BATTaX, TENNOBMKOCTS C NPHHUMAETCA PaEHOi 4, 198 KILK/(r°C )

(CyunapHLIe PaCUETHEE PACXORS] CETeR0M B0, KT/d, & ABYXTDYGHAIX TEMMOBLIX CETAX 8 OTKDTLIX 1 3AKDSITBX CUCTEMAX TennoCHaGKeHHA TP
KaUECTBEHHOM PEryIMPOEAHHI OTIYCKA TENNOTH! CIEAYET OnpenensTs o hopuyne

Gp=0i+Gi+k, OF @

KoapuuenT ¥, . yuUTHEOUMIT AOMHO CPEAHENACOOT0 PACKORA BOfLI Ha FOpAYEE EOAOCHAGHEHWE NDU PETyAMpOSaHAN MO Harpyske
oTonnekR, crieaye npuMaTL Mo TaGn. 8
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Tpy perynuposakiy 1o COBMECTHOM HarPy3Ke OTOMNEHNA U FOPAYEro BOA0CHAGKEHHA KOSMPUUMEHT £, MPUHMMABTCA PABHEIM HYTIO.

Tabruuia 8 Snavenus werma
‘OTepsiTan ¢ Tennoesm nororow 100 n Gonee MBT 06
eriee 100 MBT 08
‘SaxperTan ¢ Tennossm norokow 100  Sonee MET 10
eree 100 MBT 12

Pacxon ceTes0it S04l Mo KeapTanaM PACTDEASNAETCR NPONOPLMOHANHO PACXOZAM Tenna (Pacripedenerue Mennossx Hazpysok U pacxodos
Gemeeol €0l 10 KeaPMAaM MPONOPUUOHATEHO UX NMOLAAAM SECTIPOeK [dhopuynst (B) u (48)] GripaeednuE0 MOk Mpu OJUHEKOO SMaxHOGMY
ecex xeaprmanoe pailowa. OJUHEKOSES IMEKHOGIS SECTIOSK € UHOUEUOYATHLIX 3303HUFX HA MPOGKTUDOSHUE 3B0EEICS G UENSHO CORDALLEHUS
pacuemmeix onepauuli. TMpu PasTusHOl SMEXHOGMY & PeloNe XUTkie MOWaGU § KaXOOM KESPMANE HEXOOFMGH KaK NPOU3EeDEHUE NMOMHOGTI

¥unoeo howda & keapmane wa €20 NNoLEds) & KeapTanax

Gy ) Gy =a 20, 1)

o’ ‘o

28 Oj) Qi(x)+ @) — PACKOALI TeNNa & KeaPTanaX, MpUHINASHLIE 13 TaGA.2;

300,30, 3 OF - CynmapHe packonsI Tenna s pariow, MpuHMaele w3 Ta6n 1:
wrel G, G!.GT - CyMMapHLIe PacXods CETeR0N BOb.
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fuapasnieckoro paceTa TpyGonpozonoe.
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3. MeToauyeckue yKa3zaHusi 0 BbINOMHEHMIO KyPCOBOrO NpoeKTa

3.6. TMAPABNMHECKW PACHET BOASHBIX TENNOBbIX CeTelt

Tepen BLnoNHesweM MAPABMIHMECKOT0 PACHETa PA3PABATHIEAIT PACHETHYHO CXeMY TeNNoBLX ceTeii. Ha Heli IPOCTAENAOT HOMEpa YuacTKos
(cHauana no MagHO/i MATVCTPANW, & MOTOM MO OTBETENEHMAM), PACXOLI TEMMOHOCHTENA, ANMHS! YaCTKOB. TTpH STOM MEHO/i MATHCTPANkIo AENAETCA
HauBOnee DOTAHEHHAR U HATDYXEHHAR BETB! CET O HCTOUHMIKA TENMOTS (TOUKH NOZKIKUEHAR) A0 HAUBONEE YAaNIeHHOro NoTpEGUTENA

OcHosHOM sagadeil MAPAETUIECKOTD PACHETA ABNASTCH ONpEZeneHe AMAMETPOB TPYGONPOBOOS, & TAKKE NOTEph AGENEHIHA HA YUaCTKAX
Tennoseix cereii. Mo pesynTaTam MWAPAEMUMECKX PACNETOR PaspabATBAIOT TWAPAEUMECKHE PEXIMLI CHCTEM TENMOCHABKEHHR, NOXBMpaioT
CeTeBbie 1 MOAMATONHIE HACOCH, ABTOPETYATOPS, APOCCENbHEIE YCTPOICTE, 0BOPYR0BHIE TEMOBLIX MTYHKTOS.

TWapaEnECK i ACUET BLMOMHAIT Mo TAGMLAM 1 HOMOTpaMMan, MpeacTaanexti & [7.9,10] CHauana SMonMAIT Pacier rmason
warcTpani. To USBECTHLIM PACKORAM, OPHEHTUDYRCS Ha PEKOWEHIOSAHHKIE BEMMIHL YENsHLIX NOTeps AaBMeHUs Ry ONpeaensior AMaMeTps!
ToyGonposonos D, x S dkxS, dhakTiseckue yaensHsie noTepuaaanenu Ry, Mall, a TaKKe CKOPOCT ASWHEHUR TENNOHOCHTENR, @ M/c. YenoeHuii
7IDOXOR TPY5 HESEEUCHMO OT PACUETHOTO PACXOZA TEMNOHOCHTENA AOMKEH NPUHUIATSCA B TENNOBX CETAX He MeHee 32 . CKOOCTS ASWKeHHA
20851 He Aomka Gums Bonee 35 e Onpeaenua AMaMETPs! TPYGONDOS0A0S, HAXONAT KOTUIECTEO KOMNEHCATOPOE Ha YUACTKaX U ApyIie BHls!
MecTHeiX ConpoTuane. loTepy AASMEHWR B MECTHSX CONPOTUENEHWAX OMPEENAOT Mo hopHynan, npuseaekHum & [7]. 3atew onpenensor
MOMHele MOTEpM AAENEHWA HA YUBCTKEX MMABHOM MATICTDANA W CYMMapHUE Mo BCeli ee Anuve [lanee SSMOMHAIT MWPaSMMYECKi pacieT
OTBETENEHIT, YERSLIBAA NOTEPA AABNEHNA B HYIX C CODTEETCTEYOUMMMA UACTA MSHOM MATVCTDANN (OT TOUKM AEMEHUA MOTOKOS [0 KOHUEBLX
noTpeGiTenel). YaR3Ky NOTEph AAENEHHA CTIEAYET BLIMONKAT NOGOPOM AMAMETPOB TPYGONPOB00E oTeeTanexMil. Hearska He Aomkwa GuiTs Gonee
10%. ECi TaKan YERGKa HESO3MO¥HE, TO MATWLLHWA HGNOD Ha OTEETBMEHMWRX OMIXEH OhTh NOTAWEH COMMEM 3MESATOOS, APOCCEMLHSIMM
AvabpariAaiy v aEToperyRRTOpaMy noTpEGATene
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2.2. UcxoaHbIe AaHHbIE K KyPCOBOMY NMPOEKTY

VIcxopssie fakeie A5 SSIONHesR KYPCOOTO POSKT COSPHATCA & I3AGHIN Ha KYPCOS0S MPOSKTPOEaHHS
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Tabnuysl v HOMOTpaMME! FMADaEnMueckoro pacueta, npusedendsie & [910] cocTanewsl AnA 3keMBaneHTHONM WepoxosaTocTu TpyG
K5=0,5um . Tlpn pacuere TpyGONDOSONOE C APYrOfi WEPOXOBATOCTHIO K IHAUEHUAM YASMGHLX MOTepL ABMEHMR Ry Creayer npuuats
nonpasousit koaddpent 8 (c. [8.Ta6n. 4.14]) [MameTpL) noAaoLLErD  0BPaTHOrD TPYGONPOE0A0E ASYXTPYGHAIX BORAHLIX TENOBIX CETell P
‘COBMECTHO/i N0gaYE TeNNOTL! Ha OTOMNEHME, SSHTHNALYIO U OpANEE BOJOCHAGKEHHE AOMHaHSI MDHHIHIATSCA, KaK PSSO, OZMHKOSLIMM

T Hew3BeCTHOM pacnonaraevion nepenage AAEEHUR § Hadane TENMOTPCCH! YASTLHSIE NOTEPH AGENEHHA Ry B MATHCTPANSHLX TENNOBLX
CeTRX MOryT BiTs NPHAHATS Comaco pexomenaLysm [10]

&) Ha yuacrkax ragsioi warucTpan 20-40, Ho we Gonee 80 Mai:

) Ha oTBeTEEHUAX N0 paCTOnaraeMony nepenaay AREneHu, Ho He Gonee 300 Mal

Pesynitary pacera ceogaTca 8 Tabmy 10.
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Tebinuua 10 Mudpaenuueckuil pacvem eodsoil mennosol cemy
Tunpasnuseckwii pacter

Morepn
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3.7. TWApaBNMHecKie PEXUMbI BOASHBIX TENNOBbIX CeTeit

1177 B0AAHSIX TeNNOBLIX CeTell MOTYT PaspABATLIEATSCA CrRyIOLME TMAPAENHIECKHE PEXHIL

= PACHETHBIA — 110 PACYETHLIM PACXOAM CETER0i S0fs:
= SMHWI — DU MaKCHNLHOM OTEOpE E03k! Ha FopAee B0J0CHaGexwe 13 oBpaTHoro TpyGonposona;

~ MepeXoHBIf — DK MAKCHIANHOM 0TGOPE B0k HA FOpAUee BOT0CHAGHEHME I3 NOJaLLEr0 TPyGOnpoEaa;
~ PETHWR ~ DA MAKCHIIGNSHOT HATPY3KE OAYERD BOMOCHAGHEHWA B HEOTOTHTESHLIA NepHon:

P OTCYTCTEMM LYPKYTALIN TENMOHOCHTENS & Tennos0ii ceTu;

« craTsecknii
- agapuiiHLIi.

‘BeuBANEHTHYIO WIEOXOEATOCTS BHYTEHHEH NOBSXHOCTH HOSSIX CTANsHX TPY AR BONRHLX TeNMoBsIX CeTell k, CeayeT npuHimars
pasroi 0,005 .

TWapaEMECKve PeXYIALI BORAHLIX TeNnoBLIX CeTeil (Tse3oMETpHIECHHE rpadiu) PaspaBaTLIBAIOTCH AN OTONMTENSHOO 1 HEOTOMUTENHOTD
nepnonos.

TMoesomerpuecii rpaduk. NOSEONAET: OMPEAENTS HaNops! & NoAakoEem W OBPaTHOM TRYGONPOEOREX, @ Taioke pacnonaraewiii Hanop &
n0BOR Touke TennOROM CETU, C yueToM penbecha MECTHOCTH, PACTONATGEMOrD HAMOA W BHICOTSI JAHMI BHGPATS CXEMbI MPUCOSTMHEHNA
noTpeGiTeneli; nonoGpaTs ABTOPEryNATOPS, CONNA 3NEBATOPOS, APOCCENbHSIE YCTPORCTER ANA MECTHSIX CACTEM TeNNONOTpEGneHMs; NoA0BpaTs
ceTeBsie 1 NOATMTOUHSIE HACOCH.

Tloes0merpueciite pacmk CTPORTCA ANA MaTUCTPANsHAX 1 KEAPTANHAIX TENMoBLIX ceTel. [IA MArUCTPaNHSX Tennoskix ceTeli MoryT Baire
ApUHATL MaCUITaBs ropu3owTansHei M 110 000, eprikansisii M g 11 000; Ans keapranswuix Tennossix cereii: 3 11000, M5 1:500.
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Moesouerpueciite padiu CTPORTCA ANA MAPOCTATYMECKOMO 1 MAPORMMAMAMECKOTO PEXAMOB CHCTEMSI TennocHaGHeHwA. 3a Hasano
KOOPIMHAT & MAUCTPANHEX CETRX NPHHAMEIOT WeCTononoXesie T3LL B APUHATHIX MACLITABEX CTPORT NPOGHNs TPACCH! 1 BSICOTH! MPUCOSAVHERHLX
noTpeGiTeneii. 3a Hyneayio OTIETKY OCH OPIWHAT (OCH HANOPOB) MPUHUMAKOT OGSO OTUETHY HAGLLEA TOUKI TENOTPACCH! WA OTMETKY CETeBbX
Hacocos. CTPORT MO CTATYMECKORO HANODA, BENMYMHA KOTOPOTO AOIKHA GhiTS SSILIE MECTHSIX CACTEM TeNNONOTPEGIEHNR HE MeHEe uem Ha 5 i,
0BeCrieuBaR 1X 3AUYTY OT “ONOPOXHEHUR', 1 & TO Xe BPEMA AOMKHA GuiTs MeHee Ha 10 1 (W Gonee) SeMiuys! MBKCUMANsHOTO paBodero Hanopa
A7R MeCTHEX CHCTeM.

Beniuma MaKCAMGNsHOTO PABONET0 HANOPA MECTHLIX CHCTEM TENMONOTPEGNIEHNA COCTABNAET: AMIA CHCTEM OTOMMEHHA CO. CAmHuMA
HarpesaTensHLIA MPUGOpaMA 1 ANR KaNOpUEpOS — 80 I ANIA CHCTEN OTOMEHUA C UTyHHSIU PAZVATOPaMM — 60 M AR HEAEUCHMLIX CXeM
DHCORAUHEHHS C NOBEPXHOCTHSINMN TennooGuesskai — 100 1

TWapoCTaTYMECKMi HaNIOp & CHCTEMaX TENNOCHAGKEHVA NPW TENMOHOCTENE B07e AOMHEH ONPEENATSCA ANA TEMMEPATYpLI CETeR0M B0aL.,
paswioii 100°C.

‘3aTen NPHCTYNEHT K NOCTPOEHIKO TPAKOS HANIOPOS ANA TWIDOZMHAMUIECKOTD Pexuna. Ha 0CH OpAHHAT OTkNaLIEaKkT TpeByenti Hanop y
scacuiBatouyx naTpyGKos CeTestix Hacocos (30-35 M) & 3ABUCHMOCTH OT MAPKH Hacoca. [laENeHMe U TeMMEpaTYPa B0 Ha BCACHBAILYIX NATPYGKaX
CeTeBX, MONTUTONHSX, MOMKAUMEAIUYIX 1 CHECHTENSHLX HACOCOS HE AOMXHSI GSTo HAXE AGENHWA KESHTALWM W He OM¥HbI MDESHIUTL
ROMYCKa@MSIX 3HauEHHT N0 YCTOEUAM NPONHOCTH KOHCTPYKLUE HACOCOE
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Ilanee, MCONb3yA PESyMLTATL MAPAEMUMECKOTO PACHETA, CTPORT NWHAK MOTEPS Hanopa OBPATHOA MATMCTanu. Bemun<a Hanopos &
OGpATHO MANICTPANA AOMAHA COOTBETCTEOEATS TPEGOEAHHAN, YK3AHHLIM BSILE DU MOCTDOGHH MMM CTATYMECKOMO Hanopa. Hanop 8oas! &
o6paTHLIX TPYGONPOROJAX SOARHLIX TENNOSLX CETEll NP TWIPOMUHAMWECKOM PEXUME AOMKEH GiiTs WIBSTOUHSIM (He MeHee 5 u), Guims Bl
MECTHSIX CUCTEM TEnnONOTPEGNEHH He MeHee uem Ha 5 1, OBECTEWBER VX JAYTY OT «OTIOPOXHEHHAY, 1 B TO Xe BPeMR AOMKeH GuiTs MeHbwe Ha
10 1 (u Gonee) BeNMUWHLI MAKCAMANHOTD PAGOYERD HANOPa ANA MECTHSIX CHCTeM TennonoTpebnena. flanee CTPOWTCA NWHWA paCTonaraeioro
HaNOpa AN CUCTeMb! TEnMOCHaGEHUR PACHETHORO KBAPTaNa, BENVuMHa KOTOPOro MOXET GuiTs npukATa 40-50 .

‘3aTen CTPOUTCR AWHUR NOTEpL HANIOPa NIOAEI0LLET TPYBOTPOEOZA, A TAKKE MMHMA NOTEPS HATIOPA B KOMMYHUKALYRX UCTOUHWKA TennoTs! (TOL).
Tpn oTcyTCTEMM AaHeX noTepw Hanopa & kowwyHkaLAx TOL| MoryT Germs npukaTl paskisimin 25-30 1. Hanop 80 Bcex Toukax nogaiouero
TDYBONPOE0Ra, MCKORR 3 YCTIOBW €70 MEXZHUNECKO NPONHOCTH, He AOTTKeH npeesiuaTs 160 1

CrieqyeT Take yuUTHEATS, 4TO HANO & NOLGOUIX TPYBONPOEOJAX BONAHSIX TEMMOBLIX CETell MpW PaOTe CETBSX HACOCOR AOMKEH
oBecrieuTs HeaCHNarIE" B0 MPH €8 MAKCAMANsHOM TemnepaType.

Tloes0meTpueciii Tpadhyi NpW USMEHEHWM HANOPa IOZTMTONHOTD HACOCA MOXET GLiTh NEPeMelLIeH NapannenHo ceBe BEepX UM SHU3, ecin
EO3HUKAET OMACHOCTS “ONOPOXHEHUS W *Pa3GENMBAHAR MECTHSX CHCTEM TennonoTpeGnerUs.

03 Nse30METpUMECHI TaCMKOM PACTONATAT CTPAMNEHHYHO OZHOMMHEHYKO CXeMY TENNOTPACCS! C OTEETENEHWAM, YKE3SIERIT HOMEPE M
A7V YUBCTHOS, AMAMETD! TDYBONPOSOR0E, PACKOAS! TENNOHOCUTENA, PACTIONaragMIE HANOpLI 8 Yanoesix Toukax. Ha nbesomeTpiiectom rmadke
FTiaEHOM MATUCTPANM CTPOUTCA rPaCMK PACHETHOTO OTEETaNeHMA.

TlocTpogHie Mpadiika TWADOJYHAMHHECKDTD PEXIMA MOXET ELIMONHATSCA U APYTIMH METORaMN, HanoXerHsM & [7]
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Moesomerpueciite padmen (o ykasawwo npenofasaTens)uoryT GsiTe NOCTPOSHS! 1 ANA HeoTomuTensHOo neprona. Mpu 3Tou AnA
onpeneneks NOTEpL HaNOpa & NOaKUleM U 0GaTHOM TPYGONPOBOAX MaskON METUCTDANN OTKDSTSIX W 3BKDETLIX CHCTEM TennoCHaGKeHNA &
HEOTONMTENSHAI MEPO MO¥HO BOCTON30EATLCA METOMUKOM HINIOXEHHOT & [15]

TIoTepi HaNOpa & KOMMYHKALIAX UCTOUHAK, A TaKKe PACTIONATAHL HANIOP 1Ee PACHETHSIN KEAPTANON MPHHUMAKT TaKUMA e, Kak 1 ANA
oTonuTERLHOrO nepHosa

B [7] Mpusenies NPHMED TWAPABNHYECKOT0 PACNETa S3PUaHTA TENnOSoli CETH C MOCTPOEHIEM Ne30METDHIECKORD Pk
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3.8. TIoAGOp CETeBbIX U MOAMUTONHBIX HACOCOB

Hanop cerestix Hacocos Hey CMenyer MDHMAMATS PABHSM CyMue NOTeps Hanopa B oGOPYAOBaHWN WCTOMHMKE TenmoTsi AH jr. &
nogaowemn AH oz, n obpatHom AFpgp TpyGONDOSOAEX MNUCTDANsHAX TEMMOELIX CETel OT HCTONHKE TENNOTSI A0 HAWBONEe YAaneHHoro

¥eapTana u & cucTeme TennockaGxenws KeapTana Ay (SKTIoNaR NOTEPH B TENMOBLIX MYHKTEX  HACOCHSIX) MDYCYMIMADHSIX PACHETHEX PACKOAAX
08510 cneayloueit chopuyne:

He = SH ey + bH oy +8Hogp +AHxe “9)

TIoTepi HaNOpa & KOMMYHIKALIAX UCTOUHVKA TEMMOTS! NPH OTCYTCTBIH GONIee TOUHLIX AGHHSIX MOTYT GuiTh MPUHATL! pagkuviA 25-30 m. MoTepn
Hanopa & KeapTANbHOR CACTEMe TENNOMOTPEGNEHNA CIEAYET MpUHAMATs He Wewee 40-50 w. MoTep Wanopa © nosaiuem  OGpaTHOM
TDYBONPOE0REX AN OTONUTENLHOTO NIEPHOAE NPHHMIMEIOT M0 PE3YMSTETEM TWIPEENMIECKOrO PACHETA PH MPOMYCKE CYMMAPHLIX PACHETHSIX PACXO0B
c0as., onpenenentix & pasaene 35 MeTouka ONpenenewuA noTeps HANOPa ANA HEOTOMUTENSHOO MEPHOZA OTKPATSIX M JAKDSTLIX. CHCTEM
‘TennockaGes wanoxena e [15]

Togavy (MpOH3E0RHTeNsHOCTS) PaGOuWX HACOCOE CEAYET NpHHNMETS

- CeTeskix HACOCOS AU CHCTEM TENMOCHABKEHNA & OTONHTEsHAIi MEPHOL - 1O CYMMADHOMY PACHETHOMY PACXOAY BOLS, OMPEAETAEMONY 10
bopuyne (47);

- CeTeskix HACOCOR AR CHCTEM TENNOCHaGHEHIA & HEOTONHTENLHLI NEPHOR - 10 MKCUMANSHOMY PACXORY BOAL! Ha ropAUee B00CHaGKeHMe
& HeoTONUTENLHS nepoa, onpenenRemoiy o bopiyne (47)

HHEAO CETEBLIX HACOCOS CTIEAYET NPHHWMATS HE WeHee AEYX, OIUH 13 KOTOPLX PeaepeHti. [Ipi AT PABOUMX CETeBIX HACOCAX, CORMMHERHLX
fiapannenso & 0ZHOM MPyNe, AONYCKASTCA PesepeHLlli HACOC He YCTaHABNMBATS.
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TloanvTouHsie HACOCk! MOAGMPEIOTCA N0 PACXOIY MOANMTONHOT EOS!  CTATIECKOMY HANOpY 8 CHCTeMe.

KOMUECTS0 MOAMTOUHON SO0 COOTBSTCTEYET BEMMMMHE YTEuK UEPes HEMMOTHOCTH CHUCTeMs! W Padbopy Ha ropauee sonocHaBKeHe
Pacuetnan senuunva yreun 73 cocrasnser 05..0,75 % or obbeua Bods B TPYGONPOOAAX CET B MECTHBIX CHCTeNaX BOAONOTpeGneHvs.
VaensHuii 0Bbem B0, 3anOMHROWEIi TPYGONPOROLSI CeTeM, NPHMAMAIOTCA W [7] VaCNHsi 0GbeM 00! & MECTHSX CHCTEMaX OTOMneHws,
BEHTVNALMM U TOPAYET0 BOZOCHABKEHMA MPUHMMAETCA OPUEHTMOEOUHO pasHeim 0,03 w3 Ha 1 kBT Tennoeoii Harpyaxw [15]. OBuin pacxos
IONVITONHOM BOAL! MPHHIMBETCH

KOMUECTS0 MOAMTOUHON SO0 COOTBSTCTEYET BEMMMMHE YTEuK UEPes HEMMOTHOCTH CHCTeMs! W padbopy Ha ropauee sonocHaBKeHe
Pacuetnan senuunva yreun 73 cocrasnser 05..0,75 % or obbeua Bods B TPYGONPOOAAX CET B MECTHBIX CHCTeNaX BOAONOTpeGneHvs.
VaensHeii oGben Bonsi, sanonkAioLEi TpYGONPOBOAL! CETeR, MPUHAMEIOTCA U3 [T]. VASRHUIA 05BEM S0Mk B MECTHBIX CUCTEMAX OTONNeHW:,
BEHTVNALMM U TOPAYET0 BOZOCHABKEHMA MPUHMMAETCA OPUEHTMOEOUHO pasHeim 0,03 w3 Ha 1 kBT Tennoeoii Harpyaxw [15]. OBuin pacxos
IONVITONHOM BOAL! MPHHIMBETCH

An sakpuTx cerelt

Vi =V =0,0075.7 (50)

An oTkpaiTeiX ceTeit

Vi =V 4V 1)
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TAE /j; — PACXOA NOATHTONHOI BoRs, M,
3] — Benitana yTedKi BOZ U3 CETEHl (3 OTKPLITLIX CHCTENAX YUTLIBAETCA 0BLe B0/l & MECTHSIX CACTEMAX FOPR|ETD B0A0CHABKEHHS), iy
V3 — cpepresacos0li PAcxon BOAs! Ha ropAee BoJoCHaBKeHHe, Uy;
¥ — obbem Bonsl B TpyGonpoBOAaX TennoBov ceT, M.
Hanop nOQTATONHLX HACOCOB OMPEENAETCA MO MbG3OMETPUMECKOMy pachuiky Mpn Tewnepatype 2okt 40 100°C u mposeprerca Ha
HesCKMaKMe & NojaloleN TDYGONPOSONE B OTOMMTENSHLIA U METHAR neprons. KOMWMECTEO MOAMMTONHSIX HACOCOS B 3AKDSTSX CACTEMEX

MIDHHAGETCA He MeHee X, B OTHDLITLX — HE MEHES TDEX, U3 KOTOPLIX O pesepaHsil. N1oABOP CETEELX U NOATHTOUHEIX HACOCOR MPOMIEOINTCH U3
o
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3.9. KOHCTPYHpOBaHHe TennoBoi cetn

B COOTBETCTBMM C PACTIONOXEHHEN KEAPTANOB Ha reHNNaHe, UCXOLA 3 TPEBoaHHTi HOpM NPOEKTYpoEaHA [1], HaweuaeTcA Tpacca Tennoce
Ha TeppHTOPHI HACENEHHLIX MECT TPACCa ELGHPASTCA NAPANNENLHO MPOE3AaM W KPACHSIM MMHARM JACTPOEK & C20G0ZHO NOTIOCE, OTBeAEHHO ANA
IDOKAKN WHKEHEPHLIX KOMMYHIKBLIN, Te. BHe MPOESKeli YacTH A0pOr I 3eneHsix Hacaxaeswi. B Mnae TPacca A0MKHa LT N0 BOIMOKHOCTA
ADAMOMHEIiHOA W NPONEraTs & ONHO CTOPOHE OT NPOS3Aa Wk 3ACTPOTiAH, TaK KaK YaCTSIe M1EPEceueHytA MUki FOPOAICKOTO TPEHCTIOpTa YAOPOXEKT
ceru. TlepecedeHis TennosLIMA CETAMM PeX, AOPOT U COODYXEHWAMM PAINMUHOTO HAIHRUEHHA AOTIHLI BLINONHATLCA NOZ MPAMSIN YITIOM W &

CKTIOWITENSHLIX Cyasnx oA Yo He Meres 45°

Pasyieky Tpaccs! CneayeT npoBoUTS ¢ S5iGopOM MPOMNA. VKON Tennoskix CeTeli 0Ke BT He Menee 0,002, OTBETENEHMR K OTAENEHAM
AR BSIMOTHRIOTCA C YKNOWOM OT 3aawwii & GriXaliwed kamepe. [P 3TOM JOM¥HLI ELJEPXUBATLCA 3amyGnewyA Tennosex ceteii oT
08EpXHOCTH 3e1h He mewee: 0.5 1 - 20 BepXa NeperpLIT Karanos: 0,3 A0 Bepxa NepexpuTli kawep: 0.7 1 - 20 8epxa 0BonoukM BeckanansHuX
IDOKRGAOK. YieHblLEHIe 3aMyGNeHNA CeTell ONYCKEETCR MLl MpH BSICOKOM YPOBHE PyTOSSX 203 [1]. TlowaHsii Mpodns U uaCTee M0B0poTS!
TDaCCH YAOPOXAKT CETH 13-38 YCTDOTICTEA KaME ANTA PE3MELEHUR EO30YILHIKOS, APEHaXel U APyIVX SNEUEHTOR AN 0BCTyXWEaHR ceTe. B canm
€ 3TUM 477 HCTIONHEHVA MPUHUMAETCA BAPHEHT C MUHUMENLHSIMA WCTIOM KAWED Ha TPACCE, ¢ MAKCHUANsHLIM NDABRXEHVEN NDOUTA K MpAMOR
TN C YKTIOHOM €€ K FOPU3OHTY pH MUHUMANSHOM 0Gbeme IeMnAHIX paoT

i £1/60pe CXeMs METMCTPaHSIX TEMMOELIX CETel HEOBXOMMINO YUHTLIEATS OBECTEdeHE HAAEXHOCTH U SKOHOMNHOCTU X paboTsl. CrieayeT
CTDEMVTLCA K HaUMEHBUIE MPOTAXEHHOCTH TNNOBLIX CETel, K MEHSLLEMY KOMMMECTEY TeNnOBX KaMEp, DHMEHAR, 10 BOSMOXHOCTH, AEYXCTOpOHHEE
nogkniouesie keapranoe. Tpw NPOKTaAKe & PaioHe rOPOa AEYX  G0MIee KDYMHLIX METUCTDANE 0T OHOTO MCTOUHIKA CTEAYET NPERyCIaTpHEATS,
DU HEOBXOZMOCTH, YCTPOICTED PE3ePEHLIX MEPEMSIEK MEXy MATCTpansy. Bonakule TENMOSSE CETW CEAYET MPUHMMAT, Kak Mpasuno,
ABYXTDYGHLIMM, NOZKLIMY TENOHOCHTEN OIHOEDEMEHHO Ha OTONMEHWE, SEHTTIALYIO, FOPAYSE BOMOCHABKEHHE U TEXHOMOTHNECKHE Hy bl
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2.3. O6beM kypcoBoro npoekTa

TIDOSKT COCTOMT U3 PACHETHO-IORCHHTENEHOT 3ATHCK M IPACHIECKOR YaCT.
Tpacueckan uacTs paboTs! BLNONHASTCH Ha 0aHOM AUCTe opiaTa A1 M A0MKHa cogepKaTs

FEHINaH 1 MPUHLYIMAANEHYKO CXEMy CHCTEMS TENNOCHAGKEHWA
MONTEHYi0 CxeMy TENNONPOSOA0E;

bE30METPHHECKHE PDacMK TPH PACHETHOM peXube:
KOMTIOHOBKY CeueHI KaHana win GeckaHansHo/ Npoknagi;
KOMTIOHOSKY TeNNOBOM Kamepsi,

KOMTIOHOSKY KOMMEHCATOPHOM HiLI,

KOHCTPYKLINO W3OMALYIM.

No e s
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3.9.1. PaspaBoTka MOHTaXHOI CXeMbl TENNONPOBOAOE

MosTaxtan cxema TennoBLIX CeTell BLMEPUUEASTCA B COOTEETCTEWN C yKa3aHMsM 0 ocbopunesio ueprexeii [16]. Cuauana Bsepansaetca
0CE8R TWHUA TENMOTPACCS, 3ATEM MOHTEXHAR CXeMa TPYGONPOSOSI0B CO ECEMH OTEETENEHAAMM

/ Ha MOHTaXHOI CXeMe CeTH yKasbIBaloTcs:
« TPyBONpOEOAS! M WX 0B03HauEHHe, APMATYPA, KOMMEHCATOPHI, HEMOEMKHSIE OMIOPSI, YTl MOBOPOTOB, OMYCKN TPYG, TOWKM ApeHaa
\ ‘TpyBonposoaos;

+ MapKAPOBKY SMEMEHTOB CETell 1 UX HyMEpaLIO,
+ Hanpaenenue yknowa;

= UM CEKYILIX NNIOCKOCTE MONEpesHX PA3PE30S 1 UX HYMEPaLYI;
~ PACETHLIE HaTDY3HO! Ha HEMOTEIHHLIE OTIOpS (TPH HEOBXOBMMOCTH).

PaCCTORHIR 130y KaUEPEMM, HALIAMH, OTSETEISHAMH 1 HETOSHUKHSIM OTIOPAUI YKEIEATCA 10 0SB0 MK TENNOTPACCH!
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Tpw paspaBoTke MOKTAxXH0i CXeMbl TPYGONPOBOOE CreayeT:

- pasweusaTs noakouii TpyGONOS0A Cpasa, a 0BpaTHeI - cnesa (ecn cioTpeTs o ToL):

« MECTa YCTaHOBKW HEMOZBIHHLIX OTIOP COBMELATS C Y3NaM GTBSTEREHUT] TPYD, MECTaUM YCTaHOBKI Ha TDYBONPOS0RaX 3aNOpHOR ApUATYPS,
CaNLHUKOBLIX KOMMEHCATOPOS, TPAISSUKOR 1 ADYTOrO 0GOpYAOEAHI;

* PACCTORHUA MeXY HENOABIDKHEIM OMOpaWH MPUHMMATL B CooTaeTCTa ¢ [7]:

+ 3aN0PHYK) APMATYPY YCTAHABNWEATS Ha OTESTENEHWAX OT MATUCTPANA U HA MATVICTPANIA AN CEKLMOHUPOBAHUR S8 Ha BPEN PEMOHTA U
oMLK,

+ Ha TpyBONpOBOAAX C YCn0BHEIM NPOXoA0M 500 v U Gonee yCTaHaRNHEATS 38K C NEKTPONPUEOIOM;
+ T1-06pasHsie KOMNIEHCATOPL! YCTAHABIMEATS & CePeAHHe YUACTKOB MEXLY HEMOABILKHEIMM ONOpaMA.

HoMEpa Kaep Ha MOHTaXHOM Nake AOMXsl COOTBSTCTEORATS HOMEPaM KaWEp Ha feHTnae.
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3.9.2. BbiBop criocoba npoknaak

B 10DORaX 1, HACENEHHLIX NYHKTaX TENNONPOBOAL! MPOKNATIEAIOTCA GECKAHANEHO WIH & HenpoXonHsix kananax. Tennossie cem Dy < 50046
pexouenayeTcn [1] npoxnansieas GeckanansHo. Ha MECTHOCTA C CHISHO NepeceueHHsil MPOCMITEN AONYCKAETCR HALEHAR NPOKNAAKA Ha CTOTKAX

KoCTpyKTHBHSIe pasheps! BeCkaHansHeiX NPOKNAROK NpHBeaeHs! & nuTeparype (29,10 Crewin KaHanos i i CoBMpaIOTCA U3 COOpHAX
KeNe30BETOHHSIX 2N1EMEHTOR W USTOTOBNAIOTCA 13 GeToHa

KOHCTYKM DEXOMEHAOSEHHLIX THTIOBSX XENes0BeTOHHLX SMIEMEHTOS MPUHMUAOTCA B S3BUCHMOCTH OF AMEMETDOS MDOKNGHEAEHSX
‘Tennonpoe0gos [7,10,14]. Tpn KOMNOHOBKe TENMODUKALYIOHHEX KaMED HEOGXOMMMO MOMS30EATCA TWIOESIMM PASMEPAMM KaMEp W GOKOE, W3
¥oTopsix cobupatorca kamepsi [7,10,14]

VKON TpyS monyTHOTO ApeHaka npHKMMAETCA He wewee 0,003,

/
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3.9.3. BiBOp cMoco6a KoMMEHCALMM TeMnepaTypHbIX AedhopMaLimii

Kounescauys Teunepatypssix AechODMayi & TENNOBSX CETAXOBECMEUMSSETCH  KOMMEHCATOPEM CAMSHAKOBSIMM, CUTschOHHSI,
DaAVANHLINM, @ TAKKE CMOKOMNEHCALIENE — HCONIS30B3HHEN YUCTHOE NIOBOPOTOR TEMMOTPACCS. CAMSHUKOELIE KOMMEHCATOPS! WIEIOT Gonbuyio
KOMTIEHCHPYKOLLYH0 CTOCOGHOCT, MANYK0 METANMOSUKOCTS, OZHAK TPEBYIOT MOCTORKHOMO HABMIOQEHA U OBCTYXUBAHAR. B MECTaX pasewennn
CaNSHUKOSLX KOMMEHCATOPOS NP MOSSSHHOi MPOKNAAKe AOMXHSl GhiTh MDENYCMOTPEHS TENNOBE KaMEps. CAMSHUKOELIE KOMMEHCATOpS!

sunyckaioTc Dy =100~ 140046 wa ycnoswoe aaenenme 20 25MMa n Temneparypy 40 300°C, 0BHOCTOpOHHIE M ABYXCTOPOKHWE. CanbHikoBsie
KOMNIEHCATOpLI ¥ENATENSHO MPUMEHATS Ha MDAMOMUHEAHSIX YUGCTHEX TPYGONPOBOA0B C GOMUMIMI AMEMETDaMM. CHIShOHHLIE KOMMEHCATOpS!
BLINYCKaIOTCR AN TPYGONPOS0A0B AUaMETPOM oT 50 40 1 000 . Ok He TREBYIOT OBCAYWERHHA U MOTYT NPAMEHATLCA MpH MHOGHX COCOBaX
MpOkRanK. ONHAKO OWA UMEIOT CDASHUTEMSHO HEGOMBILYIO KOMMEHCHDYIOLLYI COCOGHOCTS (20 100 W), W WX AONYCKAETCH MDHMEHFTS C
cnons3oeaHmen Hanpaenouyx onop. (LMOKOE NpiMEHEHVE NOMYUMA pagvanHsie (8 0cHOEHOM [1-0BpasHEE) KoMMEHCaTOps. PanansHeie
KOMTIEHCATOPLI MOTYT MPUMEHATSCA AR MoGLIX AMEMETDOS, OHM He TPEGYKOT OBCTYKHEAHIR, OIHAKO METANMOGUKN, UMEROT SHAUITENSHYHO 0CEByI0
peakLyio 1 GOnsilee MAPAEIECKOS CONPOTWENEHHE N0 CPABHEHWIO C CANSHUKOSSIMM W CHNapoKHLIMM. [P PELLHMM BOTIDOCOE KOMMEHCALYM
TeunepaTypHeX ASHOPMALMA B TENMOBSIX CETAX B MEPEY0 OMEPEdb HEOBXOZMO WCTONS08aTS ANA CAMOKOMMEHCALYM ECTECTEGHHSIE YIsi
11020pOTa TPACCH, U X SATEM MDUMEHATS CTIELANIHEIE KOMEHCAPYIOUIME YCTPOTiCTER.
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3.9.4. MexaHu4eckuii pacyeT Tennonposoaos

B NpoeKTe NPEANara€TCR BMONHMTS PACHET OHOM MODSWKHON U OZHOM HEMOZSWXHO OMOPL. PACTIONOXEHME HEMOREWKHON OMops! Ha
MONTEXHOM MNake TDYGONPOBOZOS, ANA KOTOPOW PACCHMTHESETCR HATDY3Ka, CTYASHT SHGUDAST CaMOCTORTensHO. MeTomura pacera onop
npusenexa s nurepatype [7.10]

T pacueTe yUaCTKOB CaMOKOMMEHCAI OMPEAENAOTCA PASMEpHI Med Ha YTax NOBOPOTOR TPYG, NPH KOTOpSIX MPeAensHsie WaruBaroLye
HNDRXEHAR HE MPEBSIIAKT AONYCTWMLX. W PACTODHSIE YCATWA, MEPENaEacbe HA HEMONSWAHSIE OMOPSI. PACYET YUacTkos pasnudon
KORGHTYDALYM MPOSEOZNTCH C HCTION30BZHHEM HOMOTPaNM, NpHEeaeHH&iX B nuTepaType [10]. B NpoeKTe NPEANGraeTCA SLMONKUT PaCeT 0gHoro
w3 yuacTros cem
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BbIMNOSIHEHUIO KypPCOBOI

npoekTa

3.9.5. TennoBoii pacueT TennonposoaAos

Tenn080/ pacueT TennonpOE0A08 BSMOMHASTCA C LSS0 ONPEAENEHHA TONLHSI OCHOBHOTO CTIOR TENNOE0/i MIONALMN 1 NANEHUR TEUNEPaTYPS!
TennosoCUTENs & CeTA. OcHOBHbIE TREBOSHUA K VCTOML3YEILIM TENMOMSONALYORHEIM UATEHANEN MPH KaHATHOR W GecKaHansHol npoknanke
TDyBonpoE0n0s WanoXeH 8 [2.3] PAcueT ToNuyHL TENNOS0/ HEONALM TPYGONPOS0R0E BLINONHAETCH B CooTaeTcTewM ¢ [3]. B kypcoeou npoerTe
MIDEANATAETCH BSIMOMHUTL PACHET TOMLYHEI TENNOS0/ WIONAYM TPYGONIDOSOAE MO HOPMMPYEMOJi MNOTHOCTH TeNNOBOr0 NOTOKa AN BapHaKTa
KaHanHOTi Wk GeckanansHOR NpoKnag (1o exGopy CryaekTa)

Pacuer TonuyHe TENNOS0M HEONALYA TPYBONPOEO0B G 11O HOPMMPOEAHHOT NNOTHOCTH TEMMOEOT0 NIOTOKa BLIMONHAIT 10 hopHynE

5= 4E-D 2)
2
e & — HapyXseih AvaweTD TpyGonposona, 1
B~ OTHOLLIGHUE HAPYHOTO AMEMETPA USONALYIOHHONO COR d; K AvaweTpy TpyGonposona d (B=d, /d )
Benwuwy 2 onpenensior no hopuyne
B2t 3)

e &~ 0CHOEaHIE HATYPANHOTO oTapHIMa:
gz ~ KOSPAUHEHT TENTIONPOBOAHOCTH TENMOMSONALOHHOTO CIOR, onpeaenAemsiA no npnn. 7 u 8, Bri(u °C)

Ry ~TepHUECkos CoNpoTHENEHvE CoA aonaLy, (u °CY/BT, BenuuHy KOTODOT0 OMpEASnAaT Mo chopiayne

Re = Ro =25
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e Rog CYUMAPHOE TEPUUMECKOS CONPOTUENEHWE CFIOR USOMALYIA 1 ADYTHX AOTOMHATENHLIX TEPUMMECKIIX CONPOTHEEHMT! Ha MyTH Tennosoro
noToka, onpenenrentoe no dopuyne

(54)

0 g - HOPMYIPOEAHHAR TIUHETHER MOTHOCTS TeNNOBro NOToKa, B, MpHHMMaEMaR 1o [2] wnk o npwn 6;
1, - CPEHA7 32 NIEPHOR KCANYATALIM TEMNEPETYPa TENNOHOCHTENS,
i ~ KosdpbiesT, MpuHMaEM Mo npAn. 9
1, ~ CPenHero08aR TeunepaTypa okpyHaLLEi Cpeasi.

TPt Nog3enHOf MPOKNAZK £, CPEAHErOR0BEA TeUMEPaTYPa TPYHTa, KOTOPaA ANA GOMSLLIHCTEA FOPOAOR HAXOAHTCA & NPeAeNax oT +1 40 +5°C.
Bl AOTONHUTENLHLIX TEPUUNECKAX CONPOTWENeH 3" K, 3aBUCAT 0T CocoBa NpOKTZiA Tennogkix cereil.
Iy noAsenofi KaHanLHO/t Mpoknagve

TR = Rpo+{L+ ) (R + Ry + Rep ) 5)
My nomsenofi BeckaHansHoit npoknagKe

DR= Rep+ Ry (56)
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B Gopuynax (55) # (56) Ryz- - TEpMINECKOE CONPOTHEREHIE NOBEPXHOCTH M3ARALIORHOTO CroR, (M °CYIBT, ONpeasnAENoe 1o Gopiyne

1

Rpp=——
T e @0’

67)

e @, - K03MUMEHT TENN00TAAUM C MOBEPXHOCTH TeNNOBOM MSONALMY B OKpYXalouii Bo3ayx, B/(m? °C) xoTopsiii cornacHo [2] npunimaeTca npn
npoknagKe 8 KaWanax o, = 88/ (M’ C°)
- Hapyxsil AUaMETD TPYGONPOEOAa, M.

Ry~ TEDUINECKOE COMPOTHENEHIE NOBEPXHOCTH KaHANa, OTDEREnAEmoe o hophyre.

1
g,

R

A€ <, — KOa(XLUEHT TeNN0oTARIM OT B03AYXa K BHYTPEHHEI! MOBEPXHOCTH KaHana &, = 85m/ (w?ec)

g5 — EHyTPEHHITE SKEUBANEHTHAIN AMAMETD KaHANa, . OnpeaenAemsii no hopuyne

69
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e P —BHyTpeHHee ceueHve kanana, w2
P — NePUMETP CTOPOH CeueHUA KaHANA 10 BHYTPEHHMM PAIMEpal, .

Ry ~Tepumeckoe CONpOTHENEHve CTeHkM Karana, onpeaenAenoe o opiyne:

In 'i»:
frrmi ©0)

e Aoy, - TENNONPOBORHOCTS CTeHK Karana, AnA xenesobetona A = 2,04 B/ (m? - C°):

d,, - HapyXHeill HEMBANEHTHLI AMAMETD KaHANA, OMPEAENAEMLIN N0 HAPYKHLIM PASMEPAN KaHAN, M.
1 2, j4r
Rrp=———In| 4 (21,
N [dm di, ] o0

e Arp KOXDOUMEHT TENNONPOBOZHOCTH (PyHTa, JABMCAUI OT €10 CTDYKTYDS! W EnaXHOCTA. TP OTCYTCTEMM AHHLIX SHaUEHME Arp MOXHO

MpUHAMATS ANA BNaXHLX rPyHTOR 2,0-2.5 Bri(M? °C), ans cyxux rpykTos 1-1.5 Bri(m? °C);
- MyGUHa 3AN0XEHA OCH TENNONPOBOAA OT NIOBEPXHOCTH JEMIIA, I
R, - A0GAB04H0E TEPUAMECKOR COMPOTYEEHHE, YUATLIEAIWIES EIaMHHOS EMUFHIE TPYG NP BeckaHanHOA NPOKNAAKe, BEMUHHY KOTOpOrD

onpeensioT no hopuynan:
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AnA nojarolyero Tpybonposoaa

1 lan?
- In S +1 62)
Ry=¢ T 57 62)

In - +1 ©3)

277 oBparoro TpyGonposoaa

e j - ryBnwa sanoxenus oceii TpyGonposoaos, m;
b - PACCTORHME MEXaY OCAMM TPYGONOSOTOB, M, MDHHVIEMOE B SABUCHOCTH OT WX AAUETPOE YCTIOBHORO NPOX0Aa o Tab. 11
i,y - KORPDMHEHTS), YUNTLISOUNE EIANHOS ENIUAHME TEMMEPETYDHLIX MOMEHl COCEHHX TENMONPOS0T0S, ONPEASAENSIE o hophyam

4., %2
wi= oty =
Va7

e Gy, Gey - HOPMPOSAHHEIE MMHEiHLIE MOTHOCTA TENMOBLIX MOTOKOB COOTEETCTBEHHO ANA MOJAKIET0 W 0BpaTHoro TpyGonposoaos, Briu,
[ —
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ToRcHTensHaR 3aMHCKa AOMHsa CoepaTs Cneayiouye pasaenst

onpeeneke PACIETHSX PACKOAOB TEMOTS
IOCTDOSHME MPaDiIKa MPOOTIHHTENHOCTI TENOE0/ Harpy3;

PACHET 1 NOCTDOHWE TPAhHKOB PEryMpOBaHHA OTyCKa Tenna;

IOCTDOSH#E TPACHKa CYUMAPHOT PACKOR B0 & TNNOBLX CETRX;

onpenenere pacronos cetesoi sonk:

FUDaSNMMECKU] PACHET BORAHLIX TENNOBSX CeTell;

10360p CETeBbiX M MOAMATONHEX HACOC0E;

KOHCTPYWpOSaHME Tennog0ii CeTw (8wiG0p TPACCS, PA3MEUIEHME OCHOBHOTD 0GOpYAOEaHNA, 0BOCHOBEHME CTIOCOB MPOKNAZKH, KOMO:
anewexTos oGopyR0aHIR);

MEXBHIIECHI PACHET TENNONPOS0R0E;

‘Tennosoit pacver Tennonposozos.
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Tabinuua 11. Pacomossue wexdy ocamy

508 100 125150 200 250 300 30 400 450 50 600

buw 350 400 500 S50 600 650 700 &0 90 1000 1300

PacueTHyio BeniHy TENOMSONALYONHORD COR B KOHCTPYKLIMRX TENNOE0/ WIOMALYN HA OCHOEE BONOKHUCTLIX MATEPHANOS 1 WREW (WaToe,
AW, XONCTOS) CeayeT OKpyATS A0 SHaseHy, kparsix 10

B KOHCTPYKYAX Ha OCHOBE MUHEPANOSATHAIX MOMYLMTIMHAPOE, KECTHUX AEUCTLIX MATEDHANIOB, MATEPHANOE U3 ECTEHEHHOTO CHHTETUMECKOTD
KayuyKa, NEHONOMUITNIENA W NEHONNGCTOS CREAYET MPUHMMATS GUKaUYIO K PACHETHOM TONLYHY WIAENMA N0 HODMATUSHSI AOKYWEHTEM Ha
cooraercreyioume maTepnans!

ECW aCuETHaR TONILYHA TENMOHIONALIMOHHOTO CTIOR HE COBNAAAET HOMEHKIATYPHOR TOMLLYHO BHIGPAHHOTO MATEPHENG, CEAYET MPUHNMETS
0 AeficTEykoulei HoweHKnaType Bnioxaiiyio Gonee BICOKYH0 TOMLLYHY TENMOHIONALIMOHHOT IMaTEpana.
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3.9.6. KOMMOHOBKa SMEMEHTOB 0GOPYAOBaHHA

PaspaBareisan packnaaxy TPYG & KaWanax, HLaX, Ha NOSOPOTAX TPACE, & KAWEPaX HEOBXOMMO MDUHNINATS PACCTORHWR MEXay TpyGauM u
CTDOUTENLHIM OTPEXTEHUAA He MeHes YCTaHoaRerHuX Hopu [1.10]. MpuHATLIe CB0GOZHEIE 330Dk, & CBETY AOMKHE 0BECTEWMBETS CE0BOTHOS
YAnHeHWe TPy, NpenBapATENLHyio PACTAXKY. PasheleHie TPYG & CeueHNAX NPOKTAZOK A0TIKHO OTBENATS MPGENNaM U TPEGOBIHURM, HITIOXEHHLIM
& pyrosoacTeax [1.10] BeicoTa ¥eNea0BeTonHIX MoAYLIEK 107 NOJBHXHLIMMA OTIOPENI AOTKHA MDHHHIETLCA He WereeT00 M 417 TYS Diy<300

w150 U~ 273 TYG Dy>300mm

'VCTPOCTEO 1 ra6DATLI MOR3EHHLIX KaMED A0HHSI 0GECTENMBATS Y10BCTB0 U Ges0nacHOCTs oBCTyXUBaHMR. BLCOTa KaMEps! BLBHPAETCA He
eee 8 - 2 1, myGua - Taka OBPA3OM, 4TOGkI 0BECTEUHTS CB0BOHYH0 BLICOTY MEX(Y HASOM TENMONPOBOSIOB M AHULEN Kawepu! He nenee 1100
. KaXaan kawepa nnowansio A0 6 12 AOMHA VMETS He MeHee A8y BSXOHSX MHOKOS, PACTIONOXEHHLIX 10 AWATOHaNH, Nph Gonbuwert nnowia -
ueTipe nioka. Paduepul MOK0S MPUHAMAKTCA N0 [2]. MukUMansHule PACCTORHAR & CBETY MeXay 0GOpyaOSakMeM, TPYBaMM W OTpaXaeHMAMM,
ApeayCMOTpeXHLIe ANA YA0GCTEA TEXHIIECKOT0 OBCTYXHBAHIR & KaMEPEX, PHHMMAKTCA 0 CPaBouKoii nuTeparype [2,10].
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Mpunoxenuns

Mpunoxenue 1
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Mpunoxexnunsa

Mpunoxeue 2
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Mpunoxenve 4
VKDY HeHHEIE MOKG3AME MAKCUMATHO20 MEN0R0Z0 MOMOKa K& OMONTEALE KunkiX 30aHuT
a 1 w2 obuied nnow@du g, Bm.
I nocTpoinn g0 1985 .
12 Besperamempenn 148 154 160 205 213 20 23 27 242 285 271
34 weprocSeperaoux 95 102 109 117 126 134 144 150 160 169 179
Subonee eponpri 6 0 77 79 s & % 2 W9 15 12
1-2 Cyeroumempo W7 153 160 194 201 218 22 25 20 242 287
£ sweprocSeperaou 90 97 103 11 119 128 137 40 12 180 71
5w Gonee. weponpusTIit 6 6 73 75 & 8 w2 9% 103 109 116
B nocrposinn nocne 1985
12 ws 12 159 e 173 177 180 17 14 200 208
3 Mowemunmossm 74 & o1 & 1 W5 w9 16 12 130
Susonee " s & 70 73 s & & 8 W0 12 108
Mpumesanme

1. GHeprocSeperaiolye MEPONPUATHA OBECTEUMEAKITCA NPOBEAEHNEM PABOT N0 YTennewMio S4aHi DA KATMTANSHLX W TEKYUIX PEMONTAX,
HaNDAEMEHHLIX Ha CHYKEHIE TENNOBSIX NoTepS.
2. VipynHesible NOKG3ATENM 30AHMA MO HOBLM TUTIOBM MDOSKTAM MHBSHEHS C YWETOM SHENPSHMR MDOTPECCHEHLX aPXUTEKTYpHO-
ANBHUPOBOUHIX PELEHUTi 1 MDAIEHEHHA CTPOMTENHLIX KOHCTPYKLAA C YNYUUIEHHEIVA TEMMOGAIIECNI CEOTICTEAM, 0BECTEdMEaIIMM
e | CHIDKEHIE TENMOBLIX NOTEDE.
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Mpunoxexuns

Mpunoxetue 6

"HOpMS! NOIMHOG MeN08020 MOMOK G, BTV, 4ePes UOTUDOBEHHYHO 06EPXHOGME MPYGOrpoe0dos.
Geyxmpy6six €00HeiX mennoesix Gemed npu uGne 4acos paBors € 200 Gonee 5000

Tun npoknaaku
"mwvgﬁ OTKPLITLIA BOSAYX  TOHHENb, NOMElWEHUe  HENPOXOAHOH KaHan BeckananbHan
cpewn Temneparypa TennonocHTens, °C
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2. OcHOBHbIe TPe6oBaHUsA K KypCOBOMY NMPOEKTY

2.4. 3alWTa KypPcOBOTo NPoeKTa

KypCog0ii pOSKT MOATHCIEAETCA PYFOEOMMTENEM K 3AUTE, ECTM €10 0Bem 1 CONEpXaHWE COOTEETCTEYIOT HACTORLYAM ykasakusm. Tlocne
37070 NIPOSKT TAAETCA Ha PeEHINPOSaHUE OIHOMY 3 NpenonasaTeneil kacbeaps!.

38U4ITA KYPCOBOMO TPOBKT CTYASHTOM NPOVSBOMITCA & HASHaUEHHLIE COII NEpeR KOUMCHSi. B MPOLECCe SaUMTSI CTYASHT AOMAEH KpaTKO
AOMOXHTS PESyTATL KEXA0TO U3 3TANOS BLNOMHERHOTO WA MDOSKTE U OTEETHTL HA BOMDOCH! UNEHOE KOMMCCHH. OLEHKA KYPCOOTO MPOEKTa
IDOUSEORHTCA B COOTBETCTENM C YPOSHEI SHaHIN, BLIABNEHHLIM B IDOUSCCE AT U KAUECTEOM SSIMONHEHHOM PaGOTS.

B Cnyuae HeyIOBNETEODHTENLHOM OLSHKY CTYASHTY BHAGETCH HOBOS 38AGHUE Ha MPOKTVDOSAHHE
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Mpumesanme

1. Tlph PACTIONGXEHIH USOMUPYEMLIX TOSEPXHOCTEI! & TOHHENE K HOPMaM MNOTHOCTH CrenyeT BE0AUTS KosdbxbiyiesT 0,85
2.Tipn npuMesieHn & KauecTse TEMOMIOMALMOHHOTO CTIOR MEHOMIONMYPETaHA, (eHonbHOro noponnacra O, nonumepGeTona semunsy dq

onpenensioT ¢ yueTon KosddenTa k.
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Cpeayas TewnepaTypa TeNONORAHONHOTO CIOR; °C

£, = (6, +40)/ 2 - Ha OTHDLITOM S030yXe © NETHee BPEMS, & NOMELLSHIN, © KBHANEX, TOHHENAX. TEXHUIECKX NOTONRX, Ha UEPHGKEX W &
nogeanax sgasni,

Gy =1, /2 - Wa OTKDTOM E0NIYXe, BOIYXE B JUMHEE SPEMA, [e G, - TMNePaTYPa CPEdsl SHYTDH WIOTWPYSMOO 0GOPYAOBEHMS
(rpyGonposona).
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