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FocynapcTeeHHbIN KOMHATET BenomcTeenibie __BCH 56-87
no apXUTEeKTYpe CTpouTe/IbHbie HOPMBI CockomapxmTexTYpLI
H I'PpangocTpoOdTEeILCTBY NPH | | |

Foccrpoe CCCP removTanoenaGREHe
(FockoMapXHTERTYPE!) KIIBIX B 00MeCTBCHABIX B3amen
e BCH 36-77

H COODYXECHHH.
HopMbl BpOCKTHPOBANKA

1. OBIIUE MOJOXEHUA

1.1. Hacrosiime HopMbl pacripoCTpaHSIOTCS Ha IIPOSKTUPOBAHUE
BHOBBL CTPOSIIUMXCHA U PEKOHCTPYUPYEMbBIX CHCTEM TEILIOXJIaZocHaOxe-
HUS C UCIIOJIB30BAHUEM TEIJIOTHI F€OTEPMAIbHBIX BOJI.

HopMpb!l He pacrnpocCTpaHsIOTCsT HAa UCIIONb30BaHME MCOTEPMAaIbHBIX

BON JUISI BBIPAOOTKM SACKTPUYECKOU SHEPIruH, B OAIBHEOJIOIUU, U3BJIE-
YyeHMS U3 HUX ITONIE3HBIX XUMUUYECKUX BEIECTB.

1.2. I'eorepManbHble BOABI, OTHECEHHBIE B YCTAHOBICHHOM ITOPSIIKE
K KaTeropuM Je4eOHBIX, IOKHBI MCITONB30BATHCS IIPEXKAE BCETo LIS Jie-
yeOHbIX U KYPOPTHBIX Liejied. Ha HyXnbt TEITOCHAOXCHHUSA OHU MOTYT
OBbITH MCITOJB30BaHbl TOJIBKO IIPHU pa3peilicHUUW OPraHoRB [10 peryJinpoBa-
HUIO UCIIOJIB30BAHUS U OXpaHEe BOAHLIX PECYPCOB, a TaAKXeE IIPH COrjlaco-
BaHWHM C OpraHAMM 3PpaBOOXPAaHCHMS U YIIPABJIEHUSE KYPOPTAMMU.

1.3. C yyerom TpedoBanui nm. 1.2 Terurota reorepMaibHBIX BOI HO-
JIXHA IPUMEHSITHCS ISl OTOIUICHUS, TOPSYEro BOJOCHAOXEeHHUsI, BEHTHU -
JTSIKMY B KOHIUILIMOHUPOBAHHUS BO3YXa XWIBIX, OOIIECTBEHHbIX U IIPO-
HM3BOIACTBEHHbIX 30aHUM H COOPYKCHUMN.

1.4. PazpadboTKa rmpoeKToB reoTEPMAJIbHBIX CUCTEM TEIUIOCHAOXKECHU ST
JNOJXKHA TIPOU3BOAUTHCH, KAK IIPABUWIO, HA OCHOBE pacyeTHOHN IMoTped-
HOCTU B TCILUIOTE ¥ OANAHCOBLIX 3aI1aCOB INCOTEPMAJILHBIX BOL, YTBEP-

YTBepXKeHb NPHKaIOM

I'ocynapcTseHHOTO
Buecenu ITHUHUDI1 KOMHTETA Cpok pBe/icHHSA
HHXEHEPHOro 000pya0oBaAHNA 0 APXHTEKTYPE B jdeHCTBHE
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XKIECHHBIX B COOTBETCTBUHU ¢ «Kiaccudpuxkanmein 3kcrnyaTallMOHHbBIX 34-
[1aCOB M ITPOTHO3HBIX PECYpPCOB NMOA3EMHBIX BOI» U «MHCTPYKIIMEHA @O
MIPUMEHEHHNIO KIIACCU(PUKAIIMM 3KCTUIYATAIIMOHHBIX 3aI1aCOB IION3€MHBIX
BOJI K MECTOPOXIECHUSIM TEIUTOSHEPreTUYECKUX Bod» I ocyaapCTBeHHO
KOMMCCUU ITO 3anracaM IMoJIE3HbIX UcKomaeMbIx rpu CosBete MUHHCTpOB
CCCP.

1.3. IlpoekTupoBaHue U CTPOUTEIHLCTBO MEOTEPMATIBHBIX CUCTEM TEll-
JIOCHAOXEHUS NOTYCKACTCS 0€3 YTBEPXKICHMUS 3aITACOB reOTepMAaIbHBIX BO/I,
€CJIM KAITUTAIbHbIC BJIOXKECHUsS NpU 3TOM He rpesbiinaoT 500 Teic. pyod.

1.6. B pernonax pacrnpocrpaHeHHs reoTEpMAIbHbBIX BOMH, YKA3aHHBIX
B CIIPABOYHOM IIPHA. 2, IIpHU IMPOSKTUPOBAHUUA BHOBH CTPOSIILIMXCSA 3/1a-
HUM 1 COOPYXEHUU NOKEH pacCMaTpMBaTHCS BONIpoC 00 nX TeruiocHab-
KEHHHU 34 CYET reoTepMaJIbHOTO UCTOYHMKA TEIUIOTHI.

1.7. PazpaboTrKa mpoeKTHOU JOKYMEHTALIMU CUCTEM FeOTEPMAILHOIO
TEIUTOCHAOXEHUS JOMXKHA OCYILIECCTBIATHCS B JABE CTAOUU. IIPOEKT U pa-
Oo4Yast JOKYMEHTALUSI.

1.8. B ciayyasix korjga ocyieCTBICHUE FeOTEPMAJIbHOM CUCTEMBI TEll-
JTOCHA0XEeHUS BKJIIOYAET CO3ldHMEe HOBOI'0 TEPMOBOJ03adopa, a TaKXKe
[P MCIIONB30BAHUHU TEPMOBOH03a00pa, KOTOPEIA paHee HE MCITONB30-
BaJICSI B KAYECTBE MCTOYHMKA TEILIOTHI, IPOCKTUPOBAHUIO JOJDKHO IIPE/I-
LHIECTBOBATh TEXHUKO-3KOHOMHUYECKOE 0OOCHOBAHME.

1.9. HoBbic reorepMalibHBIE CKBAXHWHEBI, KAaK ITPABWIO, CIEAYET pac-
[Toaarath B HEocpeJCTBEHHOU OJM30CTH OT NOTEHIIHAJIBHBIX MMOTPEOHU -
TeJae reoTepMajbHOM TEIUIOTHI.

2. TEIULIOTEXHUYECKHUE U DKOHOMWYECKHUE 1IPUHLINIIDI
ACITOJIB3OBAHHUA 'TEOTEPMAJIBHbBIX BO/I,

2.1. Texuuyeckue peuieHUsI reoTePMaAJIbLHBIX CUCTEM TEILJIOCHAOXKE-
HUSL JOJDKHBI 00ECIIeYHBATE BO3MOXHO OOABLIVIO TNIYOMHY cpabaThIBa-
HUS TETJIOBOIO NOTEHIHUAIA IM€OTEPMAIbHOTO TEIUIOHOCUTENISI U PABHO-
MEPHOCTh UCIOJIb30BAHUA YTBEPXKICHHOIO MAKCUMAJIIBHOTO IeOHUTa TEP-
MOBOJ103300pa B TCYCHHE roja.

2.2. 3a paCYETHBIN PACXOL I€OTEPMAJIBHOIO TEITUIOHOCUTENS ClIEyeT
IIPUHUMATH CYMMAapHBINA Je0UT CKBaAXUH TEPMOBO103a00pa, COOTBETCTBY -
IOUUN YTBEPXKICHHOMY PEXUMY €ro 3KCIUTYATALUH.

2.3. 3a pacueTHYIO TEMIlepaTypy reoTepMajibHOrO TEIUIOHOCHTEIS,
M3JIMBAEMOI0 OHOU CKBAXWHOU, NOJIXKHA NPUHUMATHCH €ro TeMIiepaTy-
pa nipu gedure, onpeacJeHHOM B COOTBETCTBUHU ¢ II. 2.2.

2



2.4. 32 pacyeTHYIO TEMIIEPATYPY reoTEPMATBHOIO TEILUIOHOCUTES £,
ITOJIy44€MOr0 Ha TEpMOBOI03200pe, MMEIOUIEM NIBe M 0oJiee CKBaxuH,
NOJDKHA NMPUHUMATBCA CPEIHER3BEUICHHASI TEMIICpPATypa TEPMOBONO3A-
bopa, KOTOPYIO CHEAYET BHIUMCIISITE 1Mo popMylJie:

o _ Gt + bl t. . 4 KGTK
T

G+ G +.. 4G, (1)
[ K — KOJUYECTBO I'€OTEPMAJBHBIX CKBAXWH TepMOBO,D;OBaGOpa 1T,
t1s Ligreres Ty — TEMIIEPATYPBI HA YCTBSX CKBAXWMH, °C; G, G, ..., G —

NeOHUThI NreOTEPMAIBHBIX CKBAXUH, KI'/C.

2.5. Ilpu pa3paboTKe reoTepMaJIbHBIX CUCTEM TEILTOCHAOXEHHUS He-
oOXxoauMo o0ecneunBaTh MaKCUMAIbHOE 3HayeHUe KoddduumeHta ux
3¢ GHEeKTUBHOCTH 1), [IPM OTHOBPEMEHHOM MUHUMAIBHOM YIEJIHHOM pac-
XOJI€ T€OTEPMAIIBHOW BOJBI HA eIMHULLY paCYEeTHOH TEIUIOBOM HArpy3Ku.

2.6. KosdbdbunneHrt >¢pdbekTUBHOCTU TEOTEPMATIBHOM CUCTEMBI TeIl-
JIOCHAOXEeHHUA M __ . JOJLKEH OIPENenaThCs 10 POpMyJIe

Neeor — L £6 (1 — d)), (2)
R AR
rae | = 5 —  CTENEHb OTHOCUTENILHOI'O CpabaThIBAHUSA TEMIIE-
paTypHOro Iepenana; Z — CTerneHb OTHOCATENILHOTO UCIIOIb30BaHMS MaK-
CUMYMa HAarpy3kKHu, orpegaendaercs 1o 1adja. 1; ¢ — CcTreneHb OTHOCUTENb-
HOr0 YBEJMYECHHUS pacyeTHOTro JebuTta TepMOBOL03abOopa, NPpUHUMAETCS
1o rpadpukaMm puc. 1; d_ — oI5t MMKOBOI'O JOrpeBa B rOJIOBOM TEILIOBOM
OayaHce CUCTEMBI N€OTEPMAIbHOIO TEINIOCHAOXEHUS (pUC. 2); £ 1 1 —
pacyeTHAasT TEMIIEPATYpa IreOTEPMATIBHOTO TEIUIOHOCHATENA C YYETOM ITH-
KOBOTI'O JIOTPEBA U €ro COpOCHAas TeMIlepaTypa,; ¢, — pacueTHag TeMIepa-
Typa reoTePMAJIbHOIO TEIUIOHOCUTENIS, OIIpEAeNIeHHAasl B COOTBETCTBUH C
. 2.3 unu 2.4.
O6o3gaveusa B opmyaax Tadn. 1.
T, — TIPONOJIXUTEILHOCTD OTOIUTENBHOTO CE30HA, 45 @ s Pop perrr

CC3.
cpeaHue 3a ce3oH KO3 MUIIMEHTBI OTITYCKA TETUIOTHI IS CUCTEM OTOTLICHUS

M BEHTWISILIMU, oIlpeliessieMbIe 1o opMyie

q)cp t o tH Cp. /tB o tH"‘ (3)

[Ae ¢, — TeMIIepaTypa BO3lyxa B 0OCITyXUBaeMbIX IIOMEILICHUSX, °C; t! —
pacuyeTHasy TeMIeparypa Hapy>XHOro BO3IyXa IS IIPOEKTUPOBAHUST CHC-
TeM OTOIUIEHUS] WIX BeHTWIAUMH, °C; ¢ — cpe[Hss 3a epuoj paboTh

3
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CUCTEM OTOIUIEHUS WIKM BEHTWISILIMHM TeMIlepaTypa Hapy:XXHOIO BO3ayxa,
°C; 1., — CPEIHETOLOBOM KOBMGHULIMEHT MCIIONb30BAHUSA CKBAXHH Tep-
MOBO03a0opa, IIpeACTABISIIOLIMN OTHOLIeHUe (PAKTUYECKOro I'OJOBOro
0TOOpA TEOTEPMAIILHON BOJIBI K MAKCUMATBHOMY OTOOPY, BBIYUCISIEMOMY
Kak npoussenerue 8500 - G, rne G ~— pacyeTHbI pacxol reoTepMaTbHO-
ro TeIUIoHOCUTeNst (CM. 11. 2.2); 1 — NpONOJDKMTENBHOCTh pabOThI MTUKO-
BOT'O JIOrpeBa, Y.

Taonanuuga 1

kel

(CTereHb MCIIOIbL30Ra-
[MoTpe6urenu HUSL MAKCHMYMa Ko3hdPNUHEHT UCITOIb3OBAHHS
Harpy3Ky TepMOBOIO3abopa
—t —
CHCTEMBI OTO- |
TUICHYIS:
C 3aBUCHMbLIM
PUCOENUHE- | Z = Tees. Qep.or. Fern on =
HUEeM K Teo- 8500 o
TepMalbHO - Z,. e A
TEIUIOBOM CETH | (ty —ty ~3) — @cpor (tc — g — 9)
C 3ABUCUMBIM | 7 _ {ees. Qep. or. _ Ty Tees~T
NpUCOCIUHE - ‘ 8500 teKp. oT. = 8500 ¥ 8500
HHEM K CETH U —
MHKOBBIM J10- X et s~ fon)
rpeBOM (#'r — t5 = 3) = Gor. (fo.~ 3 — 3)
—— | ] — —
CHcTeMbl BEHTH- Fern nere. =
ALY
C 3aBUCHMBIM LZ _ Tges Pep. Benr. A
MPpHCOCAMHC- | “BEHT. = 8500 = Zyen. (tr-1) -0 (H'e — £3)
HUEM K Ieo- B7  Yep.menT.t ¢ B
TEPpMaJIbHOU
TEILUTIOBOM CETH
C 3aBUCUMBIM P Tees. Qcp. penr. B T. Tm3 - TB
ApHUCOCANHE~ | “BeHT. 8500 TekB. BEHT. = 8500 + 8;500 X
HYEM K CETH U B :
TUKOBBIM JO- o Onerr (Tr — fon )
pCBOM (t,T - tB) - ?\EBEHT. (ICB — tB)
SN — e aa— | - e - e i 0]
OTKDHITHG CHC™| 55004 035Tye| = _ 6800+ 02T |
TCMbl TropdavucCro 1R = Texn. TB = —
BOAOCHAOXKECHHSI ) 3500 ‘ 8500 .

4



v i~ 1 KM
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0 o1 02 63 0% 05 O
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Puc. 1. I'pacduxu 11a onpeneneHus: CTENEHU OTHOCUTENbHOIO YBEJIMUEHM A
pacyeTHOro jebura repMoBoao3adbopa

S
Ly

Puc. 2. I'padpuky mis onpencsacHUs A0JIW MUKOBOro JIOrpeBa Ipy OTOIUICHUH



Benuuny 7, cyT., caenyeT onpenensTe Mo KIMMATOIOTMYECKUM IaH-
HBIM. B OpHEHTHPOBOYHBIX pacueTax JOIMYCKAeTCs UCIOb30BaTh hopMyy

1 ;
1 -0, /B
7o =(1o8n) @
rme A u B — smmupuueckue xoadgduiMeHTs!, onpeneisieMpie COOTBET-
CTBEHHO Mo rpadukam Ha puc. 3 u 4; o or M, .. — OTHOCHUTENBLHBIE KO-
(OULIMEHTBI OTITyCKA TETJIOTHI, CPEAHME 3a NEpUoN paboThl C MOMEHTA OT-
KITIOYEHMS [IMKOBOI'C MCTOYHHKA TEIUIOTHI 0 OKCHYAHUS OTOIMHATEIHHOIO

CC30HA M MOJOTPeBa IIPUTOYHOIO BO3YXA, OMpeNelIsIcMble BEIPDAKEHUEM

(E - (pH + (pK/2(PH’ (5)

P, O, — KOIDPUIMEHTE! OTITYCKA TEIUIOTHI, COOTBETCTBYIOLIHE MOMEHTAM
OTKJTIOYEHHUST ITMKOBOI'O OIPEBA U OKOHYAHUA OTONUTEIBHOTO ce30Ha. OpU-
CHTUPOBOYHBIC 3HAYEHUS ¢  INOIYCKAETCS OIIPeLeATh 10 hopMysiaM:

8
08

_ ’, . I S
0 20 /tul °C 0 10 20 30/t,/°%
Puc. 3. OMmnpuydeckuili koabduiim- Puc. 4. Omnupryeckuit Koadphuum-
€HT A Ui ofnpele/ICHNUS NOIN cHT B nns onpenesiesus nonu
ITUKOBOI O JIOrpeBa MUKOBOTrO J0rpeBa



ISl BEHTHIAIMAU @ . = (&= ¢)/(t) — t); (6)
JUI OTOILIeHust @ - = (L' — ¢ — 5)/(¢) — t — 3), (7)

¢, — TeMrieparypa cOpocHO# reorepManbHOM BOJBI, COOTBETCTBYIOILIAS] Q-

I[ipumMevaHusa:l. BcucreMax reorepMaJbHOTO TETUIOCHA0XEeHNA ¢ HE3aBUCH-
MBIM [IPpUCOETUHEHUEM CUCTEM OTOIUICHUS U BEHTWISLIMH ITPH ONpPeACTieHUH BEJTNYUHE! |
B YHCJIMTETIE BMECTO [ CJieiyeT MOACTaBisATh PAsHOCTh (I  —Af ), Tle Al — pa3HOCTb
TeMIIEPATYp FPEIOLETO M HArpeBaeMoro TEIUIOHOCUTEIN Ha «[OpAYe€M KOHLE» [IpOTHBO-
TOYHOTO MPOMEXYTOUHOrO TETUIOOOMEHHUKA, NTIPpUHNMaeMast, Kak npasuno, 5—10 °oC.

2. Ilpumeprl onpeaesieHUs BETHIUHBI M, A1 PA3TAYHBIX TeOTEPMAIbHBIX CHCTEM

TerJIOCHABXeHUS MPUBEACHB! B PEKOMEHAYEMOM IIpMIL. 4.

2.7. qns1 oOBEKTOB T€OTEPMAJIBHOTO TEIUIOCHAOXEHUS!, UMEIOLUMX
HArpPy3KYy OTOILICHUS BEHTUJISALIMMA U ropsdero BOOJOCHAOXCHUS, oOLINii
Ko3dbdbuiineHT n°° _ crenyeTr onpeneaatsh no gopmyie

IeoT.
n{:ﬁﬁm = [afo'rzﬂ'r(l - dl(:T) + BiBBHT. ZBBHT. (1- dlz_:em) - Yir-H;Zr.B.(l o dlljlﬂ)]‘;oﬁ(s)

31eCh o, B, Y — J0JIM pacyeTHOro Jaedura reoTepMasibHOM BObL, pac-
XOAYyEeMbI€ COOTBECTCTBECHHO HA OTOIUIEHUE, BEHTUISLMIO U ropsiyee BO-
JocHaDXKeHME, pACCUNTBIBAEMBIE 110 (popMyNiaM:

__ Y0
’ cGPRotL; 2 (9)
_ henr. |
T (10)
y - Yo
cGY8t1, (11)

rne Q_, Q.. ., @ — PAacCUETHhIC HAIPY3KU OTOTUIEHUS!, BEHTHISILIUM 1
ropsiyero BonocHabxeHua, Bt; ¢ — yaesbHas TEIUIOEMKOCTD TETLJIOHOCH -
rens, Ax/(kr - °C); 6t , 6t , 8t' — pacyeTHBIe Iepenanbl TeMIiepa-
TYP TEIJIOHOCHTENS B CHUCTEMAX OTOIJIEHUS, BEHTWISILUU U ropsdyero
BogocHaOXxeHus1, °C; (Y — yneNbHBIN pacxol reorepMajibHOW BOIBI,
[TPUXOISILEICS HA EMUHULLY PACYCTHOU TCIUIOBOKM HArpy3ku o0beKTa, KT/ /XK,

KOTOPBIHA CJIEIYeT PACCUKUTHIBATL O GOpMYJIe

G%’l[- o l (Q{BT + szeHT. + QI‘B) (12)
CQE}fi. BIE)T. 6%61{1‘. Bt;‘.B.) ’

Q=0 +0 _ + 0 — obmas refosasi Harpy3ka odObeKkTa reorep-

06.  *o0r. BEHT.
MasbHoOro rernnocHadxeuust, Br; C . = f (T, . ) — CreneHb OTHOCH-
7
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T€JIBHOTO YBENUYECHHUA pacuyeTHOro aedura tepMoBoio3adopa 4t o0bek-

Ta B LIEJIOM, OIpeacisieMas 1o rpadpukaM, 13o0paxeHHbIM Ha pUuc. | B

3aBUCUMOCTH OT CPEAHEB3BEIICHHON BeTUYUHBI KO3MPULIMEHTA UCTIONb-
30BaHUS TepMoBoao3abopa:

TEKB.OG. ~ aTCKB.GT. + BTCKB..BcHT. t YTCKB.I‘.B.; (]3)

at+pB+y=1 (14)

MDpumeuyan e . I'paduky Ha puc. 1 cirenyer NpUMEHSATh BO BCEM IMATla30HE

TCIUIOTEXHUYECKIX U THAPOTEONOTHYECKUX PaKTopOB Wi ABVX THAPOINHAMMYECKHX CXCM —

HEOTPAHMUYEHHOIO U ITOYOrpaHUUCHHOIO TUTACTOR C HYJIEBBIM PACXOXOM Ha KOHTYpe.

2.8. [oBpieHHbIe 3HAYeHUA KodpPuimenTa 3¢HPEKTUBHOCTY T,
H COKpallCHUE YIEAbHOIO pacxoga reoTepMajbHOM Boobl cielyeT obec-
[Ie9YUBaTh NYTEM HCHOOJb30BAHUS CUCTEM OTOIUIEHUS C YBEJIHYEHHBIM
PACUYECTHBIM IIEPENaLoM TEMIIEPATYP TEIUIOHOCHUTENS, TMKOBOIO JIOTPEBA,
TEIUIOBbIX HACOCOB, KOMIUIEKCHOTO MCITOJIb30BAHUS MCOTEPMAIbHOTO Tell-
JIOHOCHUTEJISI ¢ IIOCJIEHOBATENBHBIM IIPUCOEIMHEHUEM PA3HOPOIHBIX I1OT-
peouTese, rpeaoYTUTENbHAIM UCIIONb30BAHUEM I€OTEPMAJIBHON Tell-
JIOTBL Ha Tropsiyee BOLOCHAOXECHHE, CUCTEM BO3AYILHOIO OTOILICHUS, CE-
30HHBIX TOTPEOUTEICH reOTePMAJIbHEBIX BOJ. YKa3aHHbIE ClTOCOOBI MOTYT
KOMOUHMPOBATHCH.

2.9. B 10xHbIX paifoHax CTpaHbl FeOTEPMaANbHYIO BOAY, WUCIIOJIb3ye-
MYIO 3MMO{ HaA OTOIUICHME, B JETHHUW NMEPpUOI HOIMYCKAETCS HCIOAL30-
BaTh ISt BhIpaOOTKH X0JI10Md4.

2.16. C yMeHplIeHUEM TEIUIOBOM HAIPY3K! OTOIUIEHUA, KaK NMpaBHilo,
cjeyeT IpeaycMaTpHUBalh UCIIOJIb30BAHUE BBICBOOOXIAIOIUECHCS reoTep-
MAJIBHOHU TeIlIOTH! B IUIaBATEJIbHBIX baccerHax, DaHsaX, MpayedyHbIX U T.II.

2.11. Ilpu ucrions30BaHUM B 0ANBHEOJOIMUYECKHUX LIEJSIX FeOTePMATb-
HBIX BOJ, HMEIOIMX TeMIepaTypy Bblie 30 °C, ux oxuaxaeHUe 1o HEoO-
XOJAUMBIX B OAJILHCOJIOTUH TEMIIEPATYDP AONYCKAETCS ITPOU3BOAUTE B 3a-
KPBITBIX CUCTEMAX TEIUIOCHAOXEHUS 3MaHUMA.

2.12. IIpyu TeXHUKO-3KOHOMHUYECKHMX pacyeTax B KagecTse Oa3suCcCHOIro
clelyeT NPUHUMATL BapUAHT, OOCCIICYUBAIOUIMNA NOKPHITUE 3aJaAHHOM
TEIUIOBOM HATPY3KH TPALMIIMOHHON CUCTEMOM C YYETOM peAIbHBIX YCIO-
BUU M ONMKAWNIMX IMEPCHEKTHUB Pa3BUTUSI TEIUIOCHAOXEHUS OAHHOIO
HACEJIEHHOTO TYHKTA.

2.13. CpapHeHUE BAPUAHTOB TPATULIUOHHOU U reorepMaJibHOU CUC-
TeM TeILIOCHAOXKCHUY, pasIuyaioluXcsa IPOLOIXKUTECIBHOCTRIO CTPOU-
TenpeTBa (CBbllie 1 rofa) WiKv pacnpeaeScHUeM KaluTaIbHbIX BIOXEHUMR
[10 rojIaM CTPOUTENbCTBA, CICAYET NPOMU3BOAUTD NPUBeASHUEM KaITUTA b~
HBIX BIOXEHUN OoJjiee MO3JTHUX JIET K 0a3lCHOMY TOIYy.
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2.14. [TpuBeneHUe KaNMUTAITBHBIX BIOXEHHH Knp, OCYIUECTRJISIEMbIX B
pa3Hble CPOKH, M TEKYILUX 3aTPaT, UBMEHSIIOLIUXCA BO BPEMEHH, Clleqyer
[IPOMU3BOAUTDE IO popMyie

K, =Ky [1/(1 + E, )7, (15)

rane K, — 3arpater B T-M roay, T — mnepHon BpeMEHU MPUBENECHUS B
rogax, NpMHUMAEMbIH PABHBIM Pa3HOCTH MexXay roaoM T u 6a3mcHBIM
rogoM, K KOTOPpOMY IIPOU3BOAUTCS TIpuBeaeHue 3atpar. Ilpu 3tom 3a-
TPaThl Da3UCHOTO Iojla CTPOUTEIBCTBA HPUBEACHUIO HE NTOIeXaT; £ =
=0,1 — HopMaTuB i1 TIpUBEACHNS PAa3HOBPEMEHHBIX 3aTPAaT.

2.15. B reorepManbHbIX CHUCTeMaX TEIUIOCHAOXEHUSI C pacYeTHBIM
CpOKOM cIy>kO0bI 20 neT nnpuBeaeHUe 3aTPAT IO BAPDUAHTAM COTJIAaCHO Tpe-
OoBaHUSIM 1. 2.14 Hactosinmiux HopM Mpou3BOIUTCS C YYETOM BCETO CPO-
Ka CIYKOBI 3TUX CUCTEM.

2.16. ConocrasuMocTh 0a3MCHOIO BAPHUAHTA C TEOTEPMAJIBHOU CHUC-
TEeMOM TEIJIOCHADXEHUSI, O0ECIIEeYUBAIOUIE YACTUMHOE MOKPBITHE pac-
YETHOHU TEINNOBOH HAIPY3KH, ITPOU3IBOIUTCS BBEACHHUEM 2KOHOMHUYECKUX
[ToKasarejaen TPaoguIMOHHOW CUCTEMBI, PACCYUTHIBAEMBIX ¢ YVYETOM pas-
HOCTHU TEIUTOBBIX Harpy3ok

AQ = Q(Jﬁ. o Qreo'r.’ (16)

rne Q. — OOlllast pacyeTHasl TEIUIOBAasl HArpy3ka BCeX TOTpebuTesnei,
MBrT (cMm. n. 2.7); Q... — pacyeTHas Harpyska, obecrieymBaeMasi reo-
TepMAIbHOM CUCTEMOM TeriocHabxeHusi, MBT.

AHAaJOTHYHO TOJIXHO ITPOU3BOAUTLCS CPABHEHUE BAPUAHTOB reoTep-
MAJIBHBIX CHUCTEM TEIUJIOCHAOXEHHUS C PAa3IMYHBIMU [TOKA3aTENSIMM TeIl-
JIOBBIX Harpys3ok.

2.17. I1pyu HanuuuM B cpaBHMUBAEMbIX BAPpUAHTAX CHCTEM DJIEMEHTOB,
UMEIOIUMX PAaBHbIE [M0KA3aTeaM KAITUTAJIBHBIX BJIOXEHHWH M 3KcCIUlyaTa-
HMOHHBIX PACXOOOB, pacyeT rokasaTeneid MpuBeaeHHbIX 3aTpaT 10 OTUM
BAPMAHTAaM JOIYCKAaeTCs MPOMU3BOJIUTDL HA «PA3HOCTLY {pPacyeT «HETTO»),
T.€. HCKJIIOYCHHUEM M3 pacyeTra YKa3aHHBIX 3JIEMEHTOB.

2.18. JonoJHUTENBHYIO DKOHOMUIO TETLUTIOBOM SHEPIUU ITPU KOMIUIEK -
CHOM HMCITOJIB30BAHUM TEPMOBO03abopa (HANpUMep, IpU HAJIUIUH Ce-
30HHBIX IOTPedUTENIEl reoTepMaJIbHOU BOIbI) B TEXHHKO-3KOHOMUYEC-
KOM pacyeTe CICnyeT YYUTHIBATD COOTBETCTBYIOIIMM YBENIUICHUEM 3K-
CIUIyaTal{HOHHBIX 3aTpaT B 0a3MCHOM BaApUAHTE.

2.19. Ilpu TeXHUKO-3KOHOMUYECKOM CPaBHEHUU I€OTEPMATIBHOI'O U
0a3UCHOro BAapMAHTOB CUCTEMbl TEILTOCHAOXEHUS ciiefyeT YYUThIBATH
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IKOHOMUIO BOJOIIPOBOJIHOHN BOJBI B CIYy4a€ UCIIOIb30BAHUA r€OTEPMAL-
HOHU BOJABI HA COOTBETCTBYIOIIME HYXKIDI.

2.20. AMOPTY3aLIMUOHHbIE OTYUCIIEHUS] HA PEHOBALMIO TIO TEM 3Jle-
MEeHTAM CHUCTEM TeOoTepPMANbHOIO TEIIOCHADXEHMS, KOTOpBIE 3a Ipe-
JeJlaMi pacyeTHOIO Cpoka (PYHKUIHMOHUPOBAHUSA IEOTEPMAIbHBIX CKBa-
JKMH HE MOT'YT OBITH MCIIOJIB30BAHLI, CACAYET OIPEeAe/IsITh C YY4ETOM 3TOro
CpoKa.

2.21. B TeXHUKO-PKOHOMMYECKHX pacyeTax HOJKHa YYHUTHIBATHCS
HEeOOXOOUMOCTDh PACLIUPEHMST MJIM HOBOI'O CTPOMTENLCTBA COOPYXCHUM
11 00paboTKHU OTPabOTAHHOM TeOTEPMAIILHOM BOIB! HEPEH €€ COPOCOM
WM OOpaTHOU 3aKauyKOM.

3. CXEMBI 1 OBOPYJIOBAHUE TEOTEPMAJIbHBIX
CHCTEM TEILUIOCHABXEHHUSA

3.1. IlpuHIUMOUaNbHBIE CXEeMBI I'€OTEPMAJIBHBIX CUCTEM TEIUIOCHAD-
JKEHUST DOJIKHBL BBIOUPATHCS C YYSTOM TEMIIEPATYPhl U XUMHYECKOI'O CO-
CTaBa IreoTEPMAJILHOIO TETUIOHOCHUTEIST, XapaKTepa BO3MOXHOIO 10Tpeod-
JICHUSI TeoTepMaJIbHOM TEILIOTHI, YCIIOBUM COpoca OTpabOTaAaHHOU reoTep-
MajIbHOM BOJIbI, HAIMYUSI MCTOYHUKA MUTHLEBOMU BOIbI, B3AWUMHOI'O pac-
[TOJIOKEHUST TepMOBogo3abopa, noTpedbureis, Mecra coOpoca U UCTOUYHH -
Kd BOIbl ITUTHEBOIO KAayeCcTBa, a TAKXKE PACCTOAHUU MEXIy HUMH (CM.
00s13aTEBHOE NpUI. 1 M peKOMEHAYEMOE IIpWiI. 3).

3.2. OGopynoBaHue reoTepMajbHbIX CUCTEM TEIUIOCHA0XEHUST HOJIXK-
HO BBIOMPATBHCS ¢ YYETOM JJAHHBIX 10 XMMHYECKOMY M TAa30BOMY COCTaBaM
reoTEPMaAJIbHOI'O0 TEIJIOCHOCUTENS, d TaAKXKE MCIBITAHUHA €ro Ha arpeccuB-
HOCTh ¥ CKJIOHHOCTB K OTJIOXCHHUIO COJICH (CM. peKOMEHIyeMoe Hpuia. 3).

3.3. B xayecTBe UCXOOHBIX JAaHHBIX MO 3armacaM, (pU3UYECKUM H XU-
MUYECKHM CBOMCTBAM IC€OTCPMATILHOIC TEITJIOHOCUTES CIEeAYET IPUHU-
MAaTb JaHHBIC, [IOJIVYCHHBIE OT OpraHyu3ailiny, SKCIUIVaTUPYIOIINX TEPMO-
BO/103a00p WU NPOUIBOIAMBIIUX PA3BEIKY MECTOPOXKICHHUS reoTepMalb-
HBIX BOL.

3.4. Ha tepmoBonozabope, Kak IpaBUJIO, CICAYET IIPEAYyCMATPUBATD
COODHVIO €MKOCTh reoTepManbHON BOIBI, YCTAHOBKY KOTOPOH, d TaKXKe
NMpokKJjiagkKy COOPHBIX TEIUIOBBIX CETEM CAEAYET MPOUIBOAUTL C YYETOM
pejabeda MECTHOCTH U JOMYCTUMOM BEJIUYMHBI NPOTUBOLABIICHUS.

3.5. N30pITOYHOE JaBIEeHUE CKBAXUH, KaK IIpaBUJIO, CAEAyeT UCITONb-
30BaTh TOJBKO JJiS TOJAYM rCOTEPMATIBHOTO TEIJIOHOCUTENST B COOPHVIO
eMKocTh. [Toaya ero norpedbuTemo goJkHa Nporu3BOIUTHLC HACOCAMM.
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Ilpr oTCcyrcTBMM I'UApOreoJIOrMYECKUX IMPOTUBOIIOKA3AHMIT HOIMyC-
KAeTCs UCMNOJb30BaTh U30BITOYHOE AABJICHHNE CKBAKUH JUISI OCYILECTBIIE-
HHUA [IUPKYISIIUU TeOTepMalbHOTO TEIIOHOCHUTENSI B TEIVIOBOU CETH.

3.6. O0beM cOOpHOU €MKOCTH cleayeT, KaK IMpaBwiIo, NPUHKBMATEL B
pasMepe He MeHee 1 yacoBoro nebura TepMoBoao3adopa.

3.7. Ilpu sKkcIUlyaTallMd TepMOBOA03a0opa B peXuUMe oOpaTHOM 3a-
KadyKy MPUHLMITHAIbHAS CXEMa CHUCTEMbI IeOTepPMAajIbHOTO TEIUIOCHA0-
KEeHUS JOJDKHA 00ecredyuBaTh BO3BpAaT, KaK MpaBwWiIo, BCero ooneMa I0-
OBITON IreOTEPMATIBHON BOIBI HA HACOCHVIO CTAHLIMIO OOpaTHOM 3aKadyku
[mocjie UCII0JB30BAHUS €€ TEeIUIOBOro MoTeHILMAaMNa.

3.8. Temneparypa ¥ KayecTBO reoTepMasibHOM BOIbI, ITOCTVIIAOLIEH
HAa HACOCHYK CTAHLUIO OBGpaTHOM 3aKAYKH ITOCJIE MCIIOJIb30BAHUS, JIO-
JIKHBI OBbIThH COIJIACOBAHBI C OpraHM3auyed, 3KCIUTYaTUPVIONIEH TepMO-
BO103a00pD.

3.9, Copoc orpadOTAHHBIX TCOTEPMAJIIBHAIX BOA B OTKPBITbIE BOLO-
eMBI [T0CAE UCITOJNBb30BAHUSI MX TEIUIOBOIO IMOTEHIIMAA JOJIKEH ITPOU3-
BOJUTHCS B COOTBETCTBUH C TpeOOoBaHUSIMU «[1paBmi1 oxpaHbl [oBEpXHOC-
THEIX BOJ1 OT 3arpsA3HEHUSI CTOUYHLIMU BOJAMM».

3.10. Ilpu npoeKTHpOBAHKNHU COPOCHBIX TPYOOITPOBOIOB CleAyeT 00ec-
nevyuBaTh IIPEaOTBPAIICHUE 3aMEP3AHUS COPOCHON reoTEPMATbHOU BOILI
IIPU TPAHCIIOPTUPOBAHUH.

3.11. Tlpu NpoeKTUPOBAHUN CUCTEM FEOTEPMATBHOIO TEILIOCHAOXKE-
HUS HEOOXOAUMO YIUTBIBATh OXJIAXKICHUE TENJIOHOCUTEIS IIPU TPAHCIIOP-
TUPOBAHUM HO TIOTpeOUTENS.

3.12. Ilpu cooTBeTCTBUHM CIA0OTEPMATIBHOIO M TEPMAJILHOIO (CM.
CIIpaBOYHOE MpHJI. 2), FeoTEPMAJIBHOIO TEIJIOHOCUTESI TpebOoBaHUAM
IEUCTBYIOILLUMUX HOPM HA BONY HUTHEBVYIO AOIYCKAETCH CO3JaHHE OJHO-
TPYOHBIX OTKPBITHIX CUCTEM FOpsIYero BOAOCHAOXEHUS 30aHUM U olec-
rreyeHUe OTOTUIEHUA UX OT APYIroro UCTOYHHKA TEIUTOTHI (CM. PEKOMEH -
nyeMoe npuwi. 3).

3.13. T'eorepMalibHbIE CUCTEMBI TEILTOCHADXKEH M Ha Da3e MECTOPOXK-
JEHUM BHICOKOTEPMAJIBHEIX U ITEPErpeThiX BoJ (CM. CIIPABOYHOE IPUIIL. 2)
ITUTHCBOIC KauyecTBa MOJXHBI, KaX NpaBWIO, ITPEACTABIATH CODOM Ofl-
HOTPYOHYIO OTKPBITYIO CUCTEMY TCIUIOCHAOXEHUS € 3aBUCUMBIM IIPHUCO-
CAMHEHUEM OTOIUIEHUS (CM. peKOMEHAyeMoe IIpHi. 3).

3.14. Ilpu HUCr10/1b30BAHMHM TIPHPOIHBIX TEIUIOHOCUTENICH HETTUTHEBOTO
KayecTBa CieAyeT, KakK IMPaBWIO, IIPUMEHSITH 3aKPHITHIC €OTEPMAJIbHEIE
CHUCTEMBI TCIUIOCHAOXKEHMSI C 3aBUCUMBIM WIH HEe3aBUCUMBIM IIPUCOCIH-
HEHUEM cUCcTeM otoruieHust. Ilpu stoM st pasMelnieHUsT TEIUIOOOMEH -
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HOro 00OpYIOBaHUS CUCTEMBI TETUIOCHAOXEHNS JOJIKHEI BKJIIOYATH HEH -
TpajlbHble reoTepMaiibHble TeruioBbie NyHKTH! (LITIIT).

3.15. Ilpoexruposanue LITIII nomxHo nmpoussoauThcst B COOTBETCT-
BUU C¢ TpeboBaHusamMu CHull 2.04.07-86 «Tennonsre cetu. HopMBI 11po-
eKTUPOBAHUSI».

3.16. LITIII cnenyer pa3sMmeliate TakM o0OpazoM, YTOObI 1O MUHU-
MyMa COKPATUTH IPOTSKEHHOCTh TPYOOITPOBOILOB, 110 KOTOPBIM IIUPKY-
JIAPYET reoTepMasibHbIA TEILIOHOCHTEb.

3.17. Ilpu cbpoce orpaboTaHHON reoTepMaAJIbHOU BOAbI OJIU3 TEPMO-
BOJ103a00pa WIM IKCILIyaTAlMHU ITOCIAECAHENO0 METOIIOM OBpaTHOM 3aKa4KU
IITIII cnenyer pasMeniath B HEMOCPEACTBEHHOW OJIM30CTU OT TEPMOBO-
n03abopa. Ilpu 3ToM pacnpeaenuTebHas TEIJIOBas CETh HEreoTepMaJIb-
HOIo TEIUJIOHOCUTENS IOoJiXHa ObITh, KaK ITPaBuUiIo, ABYyXTpyoHou. Iipu
OOOCHOBAaHHH IOOITYCKAETCS MPUMEHEHUE YETHIPEXTPYOHBIX pacIipeaein-
TEJIbHBIX CETEH.

3.18. I'Tpu oTcyTCcTBUM OOpPATHON 3aKAYKU U pa3MeEleHMHU MecTa copoca
OTPAadOTAHHONI IreoTEPMAJILHOM BOJBI BOJIU3U TTOTPEeOUTENS HOIyCKaAeTCH
pasMmeluars LITIIT B HermocpencTBeHHOM Oin30CcTH OT nocnendero. IHpu
3TOM TpaH3uUTHAas (MaricTpajJbHasi) TEIL10BAS CETh TeCTCPMATBHOTO TEIl-
JIOHOCUTENSI, KaK NPaBUiIo, JOLKHA OBITH OOJHOTPYOHOM, a pacrpeneiiu-
TeJbHAas TEIUIOBASI CETh — YEThIPEXTPYOHOM.

3.19. TepmMoBOL03a0OpPH OTKPHITEIX FEOTEPMANbHBIX CUCTEM TETLIO-
CHAOXEeHUS NOXKHBI UMETh OOYCTPOMCTBO U 30HY CAHUTAPHON OXPAaHDI B
cooTBeTcTBUU ¢ TpeboBaHusiMu CHulla rmo rpoexTUpoOBaHHIO HApPYyX-
HBIX ceTell N COOPYXEHUIM BOIOCHAOXEHUS.

3.20. He normyckaercst MpoeKTUPOBAHUE OTKPBITBIX I'E€OTEPMATbHBIX
CHCTEM TEILUTOCHAOXKEHUS B TOM Cly4yae, KOrga reorepMaibHasi Boga Crio-
coOHa OCTaBJISATh OCANOK, MMOPTAUIMH B3CTETUYECKUN BHI ITOBEPXHOCTU
BaHH, PAKOBUH U APYIroro CaHUTAPHO-TEXHUYECKOIO 000pYICBAHUSL.

3.21. TexHuuECKUE pelICHMSI OTKPbIThIX FEOTEPMAJIbHBIX CUCTEM TEII-
TOCHAOXEeHUST HECOOXOIHMMO COfJIACOBBIBATHL C OpPraHaMW CAHUTAPHOIO
Haa30pa. OTUMH X€ OpraHaMiy TIpYM HEeOOXOAWMOCTH JOJIKHBI OIIpene-
JSITBCSI MEPBI 110 YAYVUIUCHUIO KAYeCTBa IeOTEPMAJIBHOTO TEIUIOHOCUTEIS,
[TOIaBaeMoOro Ha BOJOpas3dop, a TakKe METOABI U IIEpUMOANYHOCTb KOH-
TPOJISI UX KA4eCTBa.

3.22. B reorepMaJIbHBIX CUCTEMAX rOpsIYero BOJAOCHaOXeHMsI JOIyC-
KaeTcs1 HOHMXKEHHAasl TeMIlepaTypa TEIJIOHOCUTENS B TOYKaX Bonopazdo-

pa (Ho He HKWXe 45 °C) npu ycIoBHM COOTBETCTBUS MOKA3aTejieil 3TOro
TEIIOHOCHUTENSI HOPMaM TIUTHEBOUK BOJBI.
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3.23. Ilpy Hamuuuu (WM NPOEKTUPOBAHUU) TCOTEPMATBHBIX CUCTEM
TEIUIOCHAOXKEHUA TCIUTMYHBIX KOMOUHATOB, PACIIOJIOKEHHDBIX BOJTU3U HACe-
JIEHHBIX MECT, CIeRyeT, KaK IIPaBUJIO, UCITONB30BATh KOMIUIEKCHYIO CXEMY,
00ECTIEYNBAIOLIYIO [TOMTHOCTBIO WM YACTUYHO TEIUIOBLIE HAIPY3KU KOMMY-
HAJIBHBIX U [IPOMBIIIUIEHHbBIX NTOTpeduTeNed (CM. peKOMEHIyeMOe Tput. 3).

3.24. I1pu NoBBILIEHHON KOPPO3UOHHOMU AKTUBHOCTU U CKIIOHHOCTHU
K COJIEOTJIOKEHUSIM NEOTEPMANTBHOIO TEILUIOHOCUTENS CJIEAYET IIPUMEHSITh
KOPPO3MOHHO-CTONKOE O0OpPYIOBaAHME, & TAKXKE pPEareHTHbIE M ApYyrue
METOAbI OOPADbOTKM reoTEpMAIbHOM BOADI.

3.25. IIpuMeHeHHEe KOPPO3WOHHO-CTOMKHUX MATEePHANIOB, a TaAKXKE
XUMHUYECKUX peareHTOB UIS aHTUKOPPO3HOHHOM M AHTHHAKHITHOMN 00-
pabOTKHM reoTepMajibHON BOJABI OTKPBITBIX CUCTEM TEILTOCHAOXEHUS {O-
JIXHO OBITh COIJIACOBAHO C OpraHaMy CaHUTAPHOI'0 Hal3opa.

3.26. Beibop 00OpYyAOBAHHS I'eOTEPMATLHBIX CUCTEM TEILUIOCHAOXKE-
HUS ciaeayeT, Kak [MpaBuio, [IPOU3BOAUTE B COOTBETCTBUY C peKOMEH/Ia-
UMY, UTOXEHHBIMU B CIIPABOYHOM IIpUII. 3.

3.27. KOHCTPYKLMH 3JIEMEHTOB I'€OTEPMAJIBHBIX CHCTEM TeIlIocHA0-~
KEHUS, KaK [IPABUIIO, JOJDKHBI UCKITIOYATL KOHTAKT re0TepMaibHOM BOJBI
¢ arMoctdhepHbBIM BO3AyXoM. Takol KOHTAKT AoNycKaeTcs Npu 060CHOBA-
HUU ¢ YYETOM BO3MOXHOI'O IMOBBEIIEHUSA IIPU 3TOM KOPPO3UOHHOMN ar-
PECCUBHOCTH FEOTEPMATILHOU BOHBI.

3.28. OnopoxXHeHHE reCcTEPMAIBHBIX CUCTEM TEIL1OCHAOKEHUS WU
UX D3JIEMEHTOB JOJIXXHO IIPOW3BOOUTHECS HA MUHHUMAABHO HeobDXoummoe
IS TIPOUBBOLCTBA PEMOHTHBIX palOT BpeMHl.

3.29. Ha oOpaTHBIX TpyOOTIpOBOAAX IeOTEPMAJIBHONM BOJBI CUCTEM
TEILTOCHAOXCHUSI CIICAYET MPEAYCMATPUBATL YCTPONCTBA, OOCCITEUHBAIO-
e ToAmepXaHue CTATUYECKOro AABJICHUSI BO BCEX TOYKAX CHCTEMBI,
HCKJIIOYAIOLINX €€ HEINPEAYCMOTPEHHOE OTTOPOXHEHHUE.

3.30. KauecTBo reoTepMaibHOIO TEIUTOHOCHTENS, IMOCTYIIAIOLIETO HA
JOTPEB B BOAOTIPEUHBIE KOTIBI, JOXHO COOTBETCTBOBATH AEHACTBYIOIUM
HOpMAaM ITPOEKTUPOBAHUS KOTEIbHBIX YCTAHOBOK.

3.31. JlorpeB reoTepMajibHOT'O TEIVIOHOCUTEJIS, HE COOTBETCTBYIOLIE-
ro JCHUCTBYIOIIMM HOPMaM POCKTUPOBAHUS KOTEJIbHAIX YCTAHOBOK, JIO-
JDKEH MPOU3BOAUTHCH B TEIUIOOOMEHHBIX arraparax.

3.32. /lonycKaeTcsl UCMOJb30BaTh TEILTOHACOCHBIC YCTAHOBKU, YTU-
NU3UPVIOLIUE TEIUIOTY COPOCHOU TeoTEPMATBHOM BOJIBLI, B KAYECTBE [U-
KOBBIX HCTOYHWKOB TEILIOTHI.

3.33. Cpok ciyXObl CUCTEM FEOTEPMAILHOIO TEILIOCHADXEHHMSI J{O-
JIXXEH YCTaHABAUBATHCS PABHBIM He MeHee 20 netT. [Ipu 3KoHOMUYECKOM
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0OOCHOBaHHUU JONYCKaeTCs MpeaycMaTpuBaTh 3aMeHY OTASJbHBIX Y3J0R
U BJICMEHTOB I'€OTCPMAJIBHBIX CHUCTEM TECIUIOCHAOXEHUS 110 UCTECYEeHUHU
cpoka ciyXO0bl MeHee 20 Jer.

4. TEILNIOBOII PACUYET TEOTEPMAJIBHBIX CUCTEM
OTOILUIEHUSA Y OXJIAXKIIEHUSA

4.1. TexHuueckue peuieHUs reoTepMajibHbIX CUCTEM OTOIUICHUS HO-
JIXHBI 00€ecIeYuBATE BO3MOXHO 0Ooee rinybokoe cpadatblBaHHE TEIIO-
BOI'0O IIOTEHIIMANA reOTEPMAIBEHOIO TEIUIOHOCUTES, UTO NOCTUTALTCS CO-
30aHUEM MNOBBLIINEHHOIO pacyeTHOro Ieperana ero reMieparyp, Xxapak-
TEPUIYIOLIETOCS BHICOKUM (OJM3KUM K 1) 3HAYEHHEM PACYETHOIO KO3(-
¢hriMeHTa CTENEHU cpabaThIiBaHUS TCIUIOBOTO MOTEHLMAIA TEIUIOHOCH-
Tens1 7', KOTOPBIH CIEeayeT BBIYHC/IATD 110 QopMyie

U=t — )/(t]— 1), (17)
rne ¢, ¢

., 1, [, — PAcYETHBIC TEMIIEPATYPHI ropsiuci, OOPATHOM BOAbI OTOIIH -
TEJIbHOTO IMpudopa U BHYTpEHHEro Bosayxa, °C.

4.2. Ilpu ucnonb30BaHHUU PaAUATOPOB MU KOHBEKTOPOB TPeOOBa-
HUSI 1. 4.1 cienyeT BBIMOJHSTh IMYTEM MAKCUMAJIBHO BO3MOXHOIO IO
TEXHUKO-3KOHOMHYECKUM, 3CTETHYECKHMM M KOHCTPYKTUBHBIM COOOpa-
KEeHUSIM YBeJH4eHUs TOBEPXHOCTU 3TUX MPpUOOPOB.

4.3. B reotepManbHbIX CUCTEMAX OTOIUICHUS CAERYET, KakK IPABUIIO,
[IPUMEHSTh OTONMUTEJIBHEIE INPUOOPHI MOBBILIEHHBIX TEIUIOIUIOTHOCTEH:
«Yuusepcan C», «YHusepcan O», paguaropnt MC 140-108 u apyrue,
MMeEIOLIME TaKVIO Xe WK DOJIbIIYIO TeILIOIUIOTHOCTE. Il puMeHeHne 1ipu-
0OpOB ¢ MeHbLIEH TEIUIOILUIOTHOCTBIO JIOIYCKAEeTCs IpU OOOCHOBAHUH.

4.4. TlongOop oTonuTeNbHBIX NPUOOPOB, YCTAHABIUBAEMbIX B IIOME-
[EHUSIX, CIENYET BBINOJHSITH 0 popMmye

f

0, =0 /(A" t"GD), (18)

rae O — pacyeTHas TeruioBasi MOLIHOCTb OTOITUTEIBLHOTO Mpudopa, Br;
Q. —TpebyeMbIii HOMHHAJILHBIA TEIUIOBOM IOTOK OTONMMUTE/IBHBIX TPH-
OOpOB, YCTAHABJIWBAEMBIX B JAHHOM ITOMEILSCHUH, BT;

A= A /70 — (19)

OTHOCUTEAbHBINA O€3pasMepHbIN CpeJHEeCTENIEHHOM TeMIiepaTypHbIi Ha-
[IOp OTOIIUTEABHOIO NpMnodopa;
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n(9; -9, |
Aty =|—1—= —
0" -6

(20)
PacYETHBINI CPENHECTCIIEHHONU TeMIIEpAaTYpHBIM HANOP OTOIHUTEIHLHOIO
npubopa, °C;
0, = #/'— { — pacYETHBIM TEMIIEPATYPHBIA HallOp Ha BXOJi€ B OTOIMUTEb-
HbIH nipudop, °C;
0, = ¢ '— t, — pAacYCTHbIA TEMIIEPATYPHBIK HAIIOP HA BBIXOJE U3 OTOIH-
TeJIbHOTO Ipubdopa, °C;

n=m— 1 — MoKa3areJib CTEIECHU, XapaKTEePHbIN I KaXI0ro THIIA
OTOIMUTEJIBHBIX ITPHOOPOB;

m — TIACHIOPTHBIM ITOKA3aTeJIb CTEHCHU I pacyeTa JaHHOro THUIIA
OTONMMTEJIbHBIX IIPUOOPOB, OIPEACICHHBIN OIBITHLIM NyTeM (BbIOUpaeT-
cA ITO0 CIIPABOYHBIM JAHHBIM);

G =G /0,1 — (21)

OTHOCHUTEJILHBIN 0e3pa3sMEPHBIN pacXo/l TEIUIOHOCUTENSI Yepe3 OTOIUTENhb-
HbIU IIpHOOD;
G — pacxol TEIUIOHOCUTEIS Yepe3 OTONUTEIbHBIA IpUOop, Kr/c;
P — 1acropTHBIN ITOKA3aTeNAb CTEIIEHU IJIS1 JAHHOTO TUIIA OTOITMTE b~
HBIX MPUOOPOB, OIPENEIeHHbIA ONBITHLIM IyTeM pu G > 0,025 xr/c.
4.5. Ilpu ' < 0,4 gonyckaercs IOJb30BaThCSl pacyeTHOH dopmytoi
IUISE TPAZULMOHHEBIX CUCTEM OTOILICHMUS BUA

0, = Q/(at" Gp), (22)
yi (e Afa’;’, = 710 (tf ;t" t,) — OTHOCHUTENBHBIA CpeIHeapU(pMeTHIECKUIM
TeMITepaTyYpHBI HAIIOp. (23)

[Tpu srom korma G_ < 0,025 xr/c, HOMMHAJIBHBIA TEIUIOBOM IMOTOK
BbIODAHHOTO TUIIOPA3Mepa OTOIMUTENBHOTO MpHbopa Q P CiIeayeT yToy-
HUTD C ITIOMOILILIO BBIUMCIEHMA 110 POPMYJIE

Qb= QP - (0,255 — P, (24)

H

1
rae QH1 ~— TIACITOPTHBIM HOMUHAJIBHLIN TEIUIOBOM ITOTOK HJaHHOI'O THUIIO-
pasMepa oTonuTeabHoro rpubopa npu G > 0,025 kr/c; P, P, — nac-

IIOPTHBIE MoKa3aTeau crenenu mpu G = 0,025 u G < 0,025 xr/c. (Ilpu-
MEP CM. B 00513aTEJILHOM IIPHUIL. J).
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4.6. B reorepMaJIbHBIX CHCTeMAaX OTOIUIEHMSI, UMEIOIHMX 3aBUCUMOE
IIPUCOCAMHEHHE K TEIUIOBOW CETU, Ha pacyeTHLIM pa3Mep YCTaHABIMUBA-
€MbIX OTONMUTENBHEIX ITPUOOPOB AOITYCKAETCS BBOAUTH KOI(POUIIMEHTHI,
paBable: st paguaropos — 1,02+1,03, nna xousekropoB — 1,05+1,1,
YYUTHIBAIOILKE BO3MOXHOE YVXVAILICHUE TEIUIOIEPEaaYU U3-3a COJIECOTIO-
XeHusl. 1Ipu oTcyTCTBMM HaHHBIX JUIS OOOCHOBAaHHOIO BhIOOpa BEIUYM-
HBI 3THUX KO3 DHIIMEHTOB CIeAyeT NPUHHAMATh MX MakKCUMalbHbIE 3Ha-
YeHUS.

4.7. Ilpu ruapaBIdecKOM pacyeTe TpyOOIIpOBOJAOB CUCTEM OTOILIE-
HUSI, UMEIOLLIMX 3aBUCUMOE NpUCOeAUHEHUE K F'€OTEpPMAILHOM TETUIOBOM
CEeTH, 3HaYCHUe KoadduliMeHTa S3KBUBAJIEHTHON IEPOXOBATOCTU CJIETY-
€T MPMHUMATH paBHBLIM (,5 MM.

Ha pacueTHpie morepu IaBieHUs B TAKHX CUCTEMAX JOIYCKAeTCs BBO-
nnTh kKo3ddunueHt 1,1—1,5, yuuThBaOIMiA BO3MOXHOE 3apacTaHue
TpyOonposoaos. Ilpy oTcyrcTBMM JaHHBIX 11 ODOCHOBAHHOIO BBIOOpa
BEJAUWYUHBI 9TOro KoadpduuueHTa ciaeayeT mMpUHUMATL €r0 MAKCHUMAaJIb-
HYIO BeJIMYMHY (1,5), @ Ha BBOAE CUCTEMBI NIPEAYCMATPUBATh YCTAHOBKY
ApMAaTYpPhI JUIS ralieHUa U30BITOYHOIO JABIACHUA.

4.8. I1pu npoeKTUpoBaHUU CHCTEM OTOILIEHUS, IIPHUCOEIUHIIEMBIX K
reoTepMaJbHBIM TEIUIOBBIM CETSIM 10 3aBUCUMOU cxeMme, CIeHyeT Ipel-
yCMaTpHUBarTh.

BO3MOXHOCTb pa3/ieibHON NPOJVBKU KAXIOr0 yYacTKa (CTOsIKA, BET-
BH);

MUHHUMAJIbHOE KOJUYIECTBO PE3bOOBBIX COCTUHEHUIA.

4.9, B 3aBHCHMMBIX reoTepMaJIbHBIX CUCTEMAaX OTOIUIEHUS IIPU COOT-
BETCTBYIOLIEM TEXHUKO-2KOHOMUYECCKOM OOOCHOBAHUH IONYCKACTCS MPU-
MeHeHUEe TPYD M OTONMMUTEJbHBIX MPUOOPOB U3 IIBETHHIX META/LJIOB, KOP-
PO3UOHHO-CTOMKUX CIUIABOB ¢ aHTUKOPPO3IUOHHBIMU MOKPHITUAMH, 4 TaK-
Xe HEMETAJUIUYECKUX TPYO ¥ OTONMUTEABHBIX NPUOOPOB.

4.10. T'eorepManbHbIe CUCTEMBI OTOILUICHUSI, XaK IpaBWIO, CJEayeT
[IPOEKTUPOBATL OLHOTPYOHBLIMHU 110 OUDUISIPHON cXeMe WM JABYXTPYO-
HBIMU.

4.11. TIpu Temnieparypax reorepManbHOro TerioHocurens Huxke 60 °C
cHENyeT, KaK MpaBuiio, IIPUMEHSITE ITOTOJI0OYHO-HAIIOJbHbIE paAI[MOHHbIE
CUCTEMBI OTOIUICHUSI.

4.12. TlepeBon CyLUECTBYIOUIMX CUCTEM OTOILIEHUS HA I'eoTepMaslb-
HbIM UCTOYHHUK TEIUIOTHI ZOJIKEH IIPOU3BOIUTECH C IIEPEPACUECTOM M KOH-
CTPYKTHUBHBIM M3MEHCHUEM 3JIEMEHTOB 3TUX CUCTEM B COOTBETCTBUH C
TpeboBaHMSIMH NMYHKTOB 4.1—4.11 HacTosmux Hopwm.
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4.13. dns1 oxNaxaeHUs IMOMEUIEHUIA XUIbIX U OOLLECTBEHHBIX 3/1a-
HUU B TEIUIBIM MEPUOL Iofd B palioHaX C CYXHM XapKUM KJIUMATOM JIO-
[IyCKaeTCs IIPUMEHSITE KOMOMHUPOBAaHHBIE ITOTOJIOYHO-HATIONBHEIE CHC-
TEMBI PaTUALIMOHHOTO OTOIUICHUS —OXJIAXACHUS, ITPUCOETUHAEMbBIE K
CHUCTEMAaM FeOoTePMATbHOIO TEILIOCHA0XEHUS ¢ TEILJIOBBIMU HACOCAMM.

4.14. Bribop MUHUMANLHEIX TEMIIEPATYP XJATOHOCUTENS ISl pagua-
[IMOHHBIX CUCTEM OXJIAXKICHUS IIPOU3BOAMTCA IO rpaduky puc. 3.

t dy=15u 20mM

Puc. 5. 3aBucuMocTs TeMmiepary-
pPbi XJ1aZOHOCHUTENSA OT OTHOCH-
TEABbHOHU BIAXHOCTH BHYTPCHHE-
ro Bo3gyxa ¢

d}, — YCJIOBHBEIH JAHAMETP TpyD, MM;
O ~~ TOJIIIUHA CJIOS TsKesIoro 6eToHa,

MO HEUTPAJIBHON OCU KOTOPOTo 3aMO-
HOAWYEHBI TPYObI, MM.

4.15. JoryctuMasi 1o r'MrMeHUYECKUM TPeOOBAHUSM CPEOHSII TEM-
reparypa oxJaxaaroimen IOBEPXHOCTH MOTOJIKA ¢, JOJDKHA OIIPEIEISTThCS

[1OB.
1o hopMye

f o 2 23 — 5/Q6, (25)

rne @ ., — KoapuuueuT 00MyIeHHOCTH ITAHEIU CO CTOPOHB! YeJIOBEKa.
4.16. 3nayeHue KoxdpduimeHTa 00JIYIEHHOCTH MMAHEIU CO CTOPOHBI
YeJIOBEKA Q. CJIERYET OIPENCNIATh IO PopMyne

(poﬁn_ =1 — 058 (Ah/lcp): (26)

rne Ah = (b, — 1,7), M; h__ — BBICOTA IIOMEIUECHHUA OT ITONA /IO
IIOTOJIKA, M; Icp_ — CPEOHUM pasMep OXJaxpalollled IaHe/JHd, paBHBIHA
KOPHIO KBaJIpaTHOMY U3 ee TUTOLIANU, M.
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4.17. Onpenenenne cpegHei TEMIIEPATYPBI OXJIAXKAAIOLLUECH [TOBEPXHOC-
TH TIOTOJIKA CIEAyeT IIPOM3BOMUTD 1O rpaduky Ha puc. 6.

4.18. Bbibop pacueTHoOI TeMIIEpaTyphl TEIUIOHOCHTENS IS pagHaLu-
OHHBIX CHUCTEM IOTOJIOYHO-HAIIOJABHOIO OTOILUIEHMS — OXJIAKIECHHS B
3aBUCHMMOCTH OT TEMII€pPaTyphl XITaJOHOCHUTENSI U TEIUIOBBLIX HArpy3oK
CIEAYET MPOU3BOAUTS 1O I'paduKy Ha pHc.7.

Bn 8 =~tx, °C
¢ llllllllll
HERBEREEER: g Ly =25 °C

&
.
[
.
\ .
N
]
n
u
|
\
S

™~

o

A

B

|

|
NN
HEN

UEEANERANERA
5

~d
Q)

A
N
-
\
A
BE
ALY
RERNEEAE

=Il |
B\

\_
\
)
-
N

dNEREN ] |
HERN |
BEREBEREERE

200 400 600 §mmM

Puc. 6. Temmneparypa oXIaXACHHOIN
NOBEPXHOCTH

S — 11ar 3aMOHOTUMEHHDLIX TPYO, MM, £, 1,

~ TeMITEPATYPhI BHYTPEHHEro BO3yXa U XJ1a-
JIOHOCHTENSI COOTBETCTBEHHO; ¢ — TeMIIe-

parypa IOBEPXHOCTH
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Puc. 7. 3aBucuMocTy TeMmneparyps
TEIUIOHOCHUTENA OT TEMIEPATYpH XJIa-
DIOHOCHTENST U COOTHOIIECHUS XOJI0O0~

¥ TEIUIOHArpy30K VI paIualiUOHHBIX
CUCTEM OTOILICHMSI



4.19. OTHOCHTE/IBHOE YBETUYECHUE PACYETHBIX [TOTEPh JAABICHUS B
pagHallMOHHBIX CHCTEMaX OTOIUIEHHUS — OXJIAXIEHUA NpU paboTe MX B
peXUMe OXIIAXKICHHUS CIEAYET ONpPEaensTh o popMyie

2
Qi ataT]
\Z =[ o 27
Qs s ) (27)
rme Q' u Q. — TEIUIOBbIe HATPY3KK B PEXMME OTOILIEHHUS M OXJIaXIe-
Hust, BT;
5t , 8f. . — PACYETHBIE INEpenaibl TEMIEPATYP B CHCTEME B PeXUME

OTOIJIEHUS M OXJIAXIECHUSA COOTBETCTBEHHO, °C.

4.20. Ilpu HeoOXoAUMOCTY YMEHBLIEHUS ITOTEPb JABICHUS B pagya-
LIMOHHBIX CUCTEMAX OTOILICHUS — OXJIAXICHUS CIENYET IMPUMEHSTD CXe-
MY C JOTOJIHUTEJIbHBIMHM CTOSIKAMM, U300paXCHHYIO Ha puc. 8.

.
I . , _

|
l
l
I
L)

Puc. 8. CucreMa oTOIIEHUS — OXJIAXICHUA ¢ JOHOJHUTEIBHBIMU CTOAKAMM
1 — 3agBUXKa Ha NIepeMBIUKE, OTKPhITask 3MMOM U 3aKpHITas JIETOM, 2 —~—IONOMHUTEILHEIC

CTOAXKHU 1A PCKHNMA OXJIaXxICHHA

5. PEI'YJIIMPOBAHHWE I'EOTEPMAJIILHBIX CUCTEM
TEIUVIOCHABXEHUSA

5.1. PerynupoBaHue OTOIMUTENbHOM HATPY3KU IreoTepMAaIbHEIX CUC-
TeéM TEIUIOCHAOXEHUSI C HEe3aBHCHMBIM NPUCOEIMHEHUEM OTOILICHMS,
UMEIOLUUX YETHIPEXTPYOHYIO paclpeReJIUuTENbHYIO CETh, CAEMYET IIPOU3-
soauThb HA LITIII nmyreM uaMeReHust pacxona reoTepMajibHOrO TEILJIOHO-
CUTEJISI 4€pe3 OTOIMMUTENLHBINA TEIIOOOMEHHHUK (KOJUYECTBEHHOE pery-
JIUPOBAHUE).

1S



5.2. PerynupoBaHue OTONMUTEIBHON HATPY3KW ABYXTPYOHBIX OTKPHI-
ThIX TEOTEPMAJILHBIX CUCTEM TECIUTOCHAOXEHHST ¢ 3aBUCUMBIM ITPHUCOCIH-
HEHUEM OTOIUIEHUS, a TAKXKE 3aKPBITBIX CHCTEM C ABYXTPYOHOM pacripe-
HEJIUTCIBLHOMN CEeTBIO CIEAYET, KaK NPaBuao, IIPOU3BOANTE HA MHIUBULY -
AJIbHBIX TEIUTOBBIX ITYHKTAaX ITyTeM IONMELINBaHUs oOpaTHOM BOABI (Ka-
YECTBEHHOE PEryIUPOBAHME).

5.3. Ilpn GudbMIApHBIX cUcTeMax OTOIJIEHHUS, MPUCOCAMHEHHBIX K
TCIUIOBBIM CETSIM I10 3aBUCHUMOM CXEME, MOXET IpelyCcMaTpUBaThCS KO-
JIUYECTBEHHOE PErYIMPOBAHYE OTOIIMTEILHOM HArpy3KH.

5.4. Ilpu nocrpoeBuH rpadyKOB KOJUYECTBEHHOIO PEryJIMpoOBaHMs
1o 1. 5.3 cieayer noJab30BATHCS pACYETHHIMUA 3aBUCHMOCTSIMU BHAA:

G -t

G=r=0 ' - 28
G~ (1~ 1,) — (1 — 1,)0" (28)
rae ¢ — Ko3pduMeHT OTIIyCKa TEILIOTHI HA OTOILICHUE;
Gu G' — TEKYIUMU U pacyeTHBIN pacxoisl TEIJICHOCUTESL.
[Toxasaresn cTeneHU Y NOJKeH BBIYUCIITHCS o dopmyne
t! ~ 05 +t
y = In0,5{In —— ( oy ) +
rr e to (29)
clo G-t)T -G
— f = 4 - ?
-7 035 ﬁ(to"'rn) n“(tr"'tﬂ)n
TEKyIlasi TeMIlepaTypa 00OpaTHOM BOJABI paBHA:
=1, (= 1) o, (30)

rae ¢, ¢, — pacyeTHbIE TeMIIePaTypbl ropsader 1 oOpaTHO! BOABI B TEILIO-
Boit cetH, °C (IpUMeEp pacyera cM. B IIPpHI. J).

[TocTpoenite rpadpmMKoOB Ka4YeCTBEHHOI0 peryjupoBaHUs CIeIIUOUKH
He MMeEeT.
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ITPHIIOXEHHE 1

ObsizamenvHoe

TEPMHUHBI 1 OIIPEAEJIEHUA

1. MecropoxieHue reoTepMajibHbIX BOX -— YacTh BOJOHOCHOM CHUC-
TEMBI, B MpPEICIax KOTOPOH MMEIOTCS OJAronpUsiTHhIC YCIOBUSA IUISI OT-
Oopa reoTepMaibHbBIX BOJ B KOJHYECTBE, JOCTATOYHOM ISl UX TEIUIOR-
HepreTUYEeCKOro UCIoNb3CBAHUS.

2. TepMoOBO103a00Op — OJHA WIHA HECKOJBKO OOBEAMHEHHBIX MEXIY
coboil TpyOOIIpOBOJAAMU CKBAXUH, MPOOYPEHHBIX HA MECTOPOXICHUHU
reoTepMAaJbHBIX BOJ, CHELMAIbHO ODYCTPOCHHBIX U IIpelHa3HAYEHHBIX
LIS TOAA4YU IeoTEpMAJIbHOINO TEIUIOHOCHUTENIS Ha HYXIbI TEIJIOCHAOXe-
HHUS 3JaHUU U COOPYKECHUMN.

3. OTKpBITASI CUCTEMA IeOTepPMAJIIBHOIO TEIUIOCHAOXKEHUS — CHUCTE-
Ma, B KOTOPOH IeoTepMaJibHask BOJa HEIIOCPEACTBEHHO NOoJaeTcss Ha BO-
no3abop ropsi4ero BOJOCHaOXECHUSI.

4. 3aKphITasi CUCTeMA reoTEPMAIBHOIO TEIUIOCHA0XEHNsT — cUCcTeMa,
B KOTOPOM Ha BOAOPa300p ropsiyero BOJOCHaOXEHHS NMONAETCS HEreo-
TePMAJIbHAS BOJA, HAIrpeTas 3a CUET reoTePMAJILHOH TEILNIOTHI.

5. T'eoTepManpbHasl cUCTEMA TEIUIOCHAOXEHUS! C 3aBUCUMBIM IIPHCO-
EINHEHHEM CHUCTEM OTOIUICHUSI — CUCTEMaA, B KOTOPOM reorepMaibHas
BOJIa NToJaeTcs HEIMOCPEICTBEHHO B OTOIIUTEIbHEIE IIPUOOPHI OTOITUTE b~
HBIX YCTAHOBOK.

6. FeoTepMaibHAsT CUCTEMA TEIUIOCHAOXEHUSA C HE3aBUCHMBIM TIpU-
coeqUHEHNEM CUCTEM OTOIUJICHUS — CHCTEMA, B KOTOPOM B OTOIIHTEIIb-
HbIEC IPUOOPBHI IT0JAETCA HEreOTEPMAIBHBIN TEIUIOHOCUTEN b, HArPETEIH B
TEeIDIOOOMEHHUKE 34 CUET IreoTepMaJibHOM TEeIUIOTHI.

7. TpaH3UTHBIE IreoTepMaJibHble TEIUIOBBIC CETU — TPYDOIIPOBOLBI OT
TEPMOBOJ03a00pOB IO YCTPOUCTB IIepexofa Ha OPYrod TeMIiiepaTypHbIA
rpaduk, a IpHU SIUHOM TEMIIEPATYpPHOM rpaduke — J0 NEPBOTO OTBET-
BJIEHUS K ITOTPEOUTESIISIM.

8. MarucrpajibHBIe r€oTepMaJbHbIe TEIUIOBBIE CETU — TPYOOIIPOBO-
bl OT I'PAHUILIBI TPAH3UTHEIX CETeH, a TIPHU UX OTCYTCTBUHU WIH HMPOTH-
XEeHHOCTU MeHee 1 KM — oT TepMOoBOI03a00pOB 10 OTBETBJICHUM K XHU-
JABIM MUKpOpaioHaM (KBapTajiaM), IPOMBbIILILTIEHHBIM WM CEJIhCKOXO035I M-
CTBEHHBIM HNPEAIIPUSATHIM.
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9. PacupenenurenbHple reoTepManbHble TEIUIOBBIE CETH — TpyOOHpo-
BOJBI OT I'PAHHUI] MATHCTPAJIBEHBIX CETEN IO YIIOB ITPUCOERMHEHUST 3HaHUI.

10. CoopHele cOpocHbie TpyborpoBoanl (CeTH) — TPyOONPOBOALI OT
y3JI0B IIPUCOCAMHEHUS 3HaHUM 10 MECT BPE3KHN B MaruCTpaJIbHbIE cOpOC-
HBIE CETH.

11. MaructpansHbie cOpocHbIe ceTH — TpyOOIIPOBOABI OT Y3JI0B Ipa-
HUIIbI COPOCHBIX TPYOOIIPOBOJIOB 10 MECTa cOpoca WIH 00paTHOH 3aKay-
KM, a IIpU paACCTOSHUHU 0 DTUX MecT fojiee 1 KM — IO MECTa BPE3KH
[IOCHEIHEro TpyodoIIpoBoja.

12. TpaH3uTHBIE COPOCHBIE CETU — TPYOCIPOBOIABI OT I'PaHUILIBI Ma-
FMCTPAIBHBIX COpOCHBIX TpyborpoBoaoB (cereil) o mect cbpoca wiu
OOpATHOU 3aKAYKH.

13. Copocupiit nNyHKT (Cl1) — OYHKT BOAOIIOArOTOBKM COPOCHOM re-
OTCPMAJILHOM BOJABI IS 00ecieUyeHUS copoca 6e3 yiepba Nid OKpyxXaro-
el cpelbl C COOTBETCTBYIONIMM HAabOPOM 00OpYIOBAHMA.

14. HacocHag crannust oopatHoit 3akadku (HCO3) — HacocHast cTaH-
L8t [UTSE 3aKa4YKH OoTpaboTaHHOM IreoTepMaIbHOM BOABI B BODIOHOCHBIM TUIACT.

HPHITOXEHHE 2
Cnpaeounoe

KIJACCUPHUKAIINA U PACITPOCTPAHEHHE
I'EQOTEPMAJILHBIX TEIIJIOHOCHUTEJIEN

B 3aBMCHMMOCTH OT TEMIIEPATYPHI Ha YCThe CKBAXKWHBI, XMMUYECKOTO

i ra30BOrO COCTaBa rCcOTEPMAJIbHBIE BOABI YCAOBHO KIACCUPULIHPVIOTCS:

/
110 Temrieparype ¢, °C:

CHAGOTEPMAIIBHBIE ...evvvervreeraeanreresvessaereisensessenns t <40
TEDMATIBHBIE ..o eeeeeeeeeeeeeeeeeeeeeeeeeesneseeneesaeessnesnen. 40 < £ < 60
BBICOKOTEPMATTBHBIE .....conmiiieiiiieeinieeeeeennneeeienen, 60 < ¢ < 100
TIEPETPETBIC .ceeeeeerrreereeeerrereeeairereeeeeassreneeeesesnnnens t, > 100

no MuHepanusauuu, C, r/i: CYXO# 0CTaToK
YITBTPAIIPECHBIE .. .e.ueieeeieeerreeerranenrereanreeennreseannnss C<0,1
TIPECHDIC ..unererererriererireeaereeeeersnaaeesaneeransessssneesees 0,1<C<1
b 121010170 Y) () 5 (0): -4 ) 3 (OO 1< C<3
CHUJILHOCOMOHOBATDBIC ...cvniveniiinriieeeeeenerenesenneennnns 3<C<10
8] (=3 4 0 (NP 10 < C <35
0T To/ 01031029 51 23 (ST C > 35

22



o obueit xecrkoctd, X , Mr-sks/x:

OUECHD MITKHE ....ouiviiiiiiniiniinrinsereensencsnnennisnennnnns X <12
V2 4 0 (RPN 1,2 <X, <2,8
(& 01531 1§ (NN 28 <X, 5,7
y, (= o1 N ¢ (TSP 5,7 < X, < 11,7
0} (2 £ 1:39° 1 Glon § o (I RO X, > 11,7

[T0 KMCJIOTHOCTH, pH:
CYUTBHOKMCIIBIC ....ucvvninrivninnieninnacnaisesnesnsencanassnesnss pH < 3,5
KUICTIBIC ..uevneiteeeniieeeeterreeetneenneraeenessnssassesnnassnssnnns 3,5<pH<5,5
CITAGOKMCIIBIE ....cevvveeeeecrinieeaeeeeinneeeennaseeseersnnnnnss 5,5<pH <6,8
HEMTPATIBHBIC ... .cevvvvneeeerririeiaeeerasnaaesennnneseerennnnnns 6,8 <pH <7,2
) 1810314 (11 (01131 3 (NN U 7,2 < pH < 8,5
11 (3) (03205 5.3 (SN PSUR pH > 8.5

10 Ta30BOMY COCTABY:
CEPOBOIOPOJTHbBIE
CEepOBONOPOAHO-YITIEKHCIIBIE
YIJIEKUCIIbIE
a30THO-YIJIEKUCBIE
METAHOBBIE
a30THO-METAHOBBIEC
a30THBIE

10 Ta3oHACHIIEeRHOCTH, ', Mr/n
CHADAST ..eueeeeeeeeine ittt et ser e e e e e err e e e nnaes I' <100
01115 6 1 (RU T OEURU 100 < T < 1000
BBICOKASM «.evuevvriieenrertneresneemneeennsersnsernnseranesssnssssnsns I' > 1000

PACITPOCTPAHEHUE 'EOTEPMAJIBHBIX BOXI HA TEPPUTOPUN CCCP
(JaHHbIC 10 HEKOTOPBIM MECTOPOXICHUAM )

‘ ) Temlepa-: i
PervoHsr MecTopoxneHue Typa Ha | MiHepa- [1pume-
reoTepMaTbHOlf Bompl| YCTBE | JIHSANMA, | yoppe
CKBaXM- | T/J
HEl, °C
—— - S T P e
KpacHogapckuit xpai !MaﬁKOHCKoc 74—80 | [lo 10
t Bo3HeceHckoe 98—107 ; 1,5—3
HOxHo-Bo3HneceHckoe | 81—97 1,4 |
MocroBckoe 70—78 J 1—2
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PerioHbl

\

KpBIMCKMH TI0NYOCTPOB
YeyeHo-Hrynickasn
ACCP

Tlarectarckaga ACCP
I'py3unckasa CCP
V36exckas CCP

Tamxukcexkaga CCP

.

Kazaxckag CCP
Xautei-MaHcUHUCKUHA
HAUMOHAJILHBIY OKPYT
OmMckKaa obnacTh
TomMckast o0nacTh

| byparckaa ACCP

Temriepa-
MecTopoxneHue Typa Ha | Munepa-
reoTepMaibHOI Bomer| YCTbE | AM3allnd,
CKBaXH - r/1
HBl, °C |
JTabnHckoe 29 13,0
Hopo-fpocnaBckoe 88 | 2.3
Aban3exckoe 64 l 5,4
YiLgHOBCKOE 75 1,9
Coserckoe 86 28
IOxm0-CoBerckoe 87 430
beccxopbHeHCcKoOe 87 | 1,5
IToGena 63 36
CamMmypckoe | 60—70 | 37—50
CTaBpOIIOFbCKOE 78 9/11
Kyuyrypckoe t 86—100 { 6,5—8
Kykynosckoe 70—36 | 10—13
HexpacoBckoe 73 21
HoBocenonckoe 60 5—10
XaHKaNnbCKOe 90 1,5
[oliTuHCKOE 85 | 2,5
| Maxaykani#HCKoe 60 2—10
3yrauackoe 90 |
TamxkeHTCcKOE 60 i
JIyinasHOuHCcKoe 60 5
TIxxunaguHcKoe 70 1
Hccrik-ATHHCKOE 4155 0,3
ITandunoBckoe 95 1—2
| TobonbCKoe 70 17
Omckoe 70 25
Konmaiesckoe | 60—70 [—3
UpkanuHckoe 50 0,5
Morotickoe 80 0,5
Ceitoiickoe | 55—60 0.5
TopstunHCKOE 55 0,6
ANJIHCKOE 75 0,5
CejsleHIrMHcKoe 60—70 1—2
Iurarenesckoe | 60—70 1—2

]

ITpume- |
YaHUue |

il

MDeHoNbI |

1,28 MI‘/J

| (Dﬁl-IOJH:I

0,77 Mmr/.
Denonwl
—0,057 mr/n

]
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'___ | Temnepa- | I
Pervionh Mecropoxaenue | Typa Ha | MuHepa- [Tpume-
reoTepMaIbHON Bompl| YCTbE | JIM3ALMA, | o. ne
CKBaXH -~ r/m
] HEI, °C
[TonyocrpoB Uykorka |YariuHckoe 80—85 18
Marazxasckas obnacts | I'aBaTyMckoe 60 15
Tanbckoe 90 0,5
[MonyocrpoB Kamuarka | TanaHckoe 95 1
KupeyHckoe 100 1—3 |
CeMISTUHMHCKOE 150200 2—3
MankuHckoe 80—85 1
ManbiueBckoe 75—80 | 4—3
bonpiie-banHoe 130—-270} 23
IlaparyHckoe | 85 |12
XKuposckoe | 150 2—5
ITayxerckoe 150—200 | 3-—-5
Octpos CaxanuH Cegpepo-Caxamupckoe | 50—70 | 10—15
[faponajickoe 50—-70 10
CycyHaickoe 3070 10
OctpoB KyHaiuup | Topsunii TwismK 150—200 | 25 |
ITPHJIOXFEHHUE 3
Pexomerndyemoe

MMPUHIINITAANIBHBIE CXEMbBI CUCTEM I'EOTEPMAJIBHOT'O
TEILTIOCHABXEHWA

A. IIPUHITHITHAJIBHBIE CXEMBI IIPOCTEHIIIHX CHCTEM
T'EOTEPMAJIBHOTO TEIIVIOCHABXKEHHA

1. OTKpbITBIE CHCTEMBI F€OTEPMAJILHOrO TEIIOCHAOKEHHS

1.1. OTKpBITEIE CUCTEMbI TEIUIOCHAOXEHUSI, oDecIrIeYnBaroIUe TOJIb~
KO ropsiuee BOAOCHAOXEHUE.

Cxema 1a (puc. 1). B cooTBeTCTBMU CO CXeMOM reotepMajibHasi BoJa
IT0 OMHOTPYOHOM TEIJIOBOI CETU IOAAETCS HENMOCPEACTBEHHO Ha BOILO-
pa3oop. CyroyHasg HepaBHOMEPHOCTL TOTPEOICHUSA TOpAYEH BOABL KOM-~
IMEHCHUPYETCS C IMOMOILBIO OaKa-akKKyMyasiTopa.
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Puc. 1. OtkpriTas ogHOTpyOHAS reo- "
TepMaJIbHAA CUCTEMA TOPIYETO BOAO-

cHaOXeHUs 1
I — reotepMalibHas CKBaXHHa; 2 — Oax- @—f
AaKKyMyJIsirop; 3 — ceTreBoil Hacoc;, 4 —
Boropa30opHb KpaH ['B

HenocraTtkoM cxembl 1a SIBJISS€TCS OTCYTCTBUE LUPKYISLUH TEILIO-
HOCUTENA B pacrpeneanuTeabHou cetu I'B, B pesyabTate 4ero Hen30exHo
OCTBIBAHHME TEIUIOHOCHTENS B I[I€PUO OTCYTCTBHS BOLOpa30dopa ropsyeit
BOIp! (HaripuMep, HOYb10). 1o npuyyiHe 3TOro HEAOCTATKA CXEMA MOXET
OBITh PEKOMEHIOBAaHA K NPUMEHEHUIO TOJBKO IIPHA MAIBIX PACCTOSHUIX
MEXIY TEPMOBO03a00pOM U ITOTpelOUuTeIeM I'e0TEPpMAJIbHOM TEILIOThHI.

Cxema 106 (puc. 2). CxemMa oTiiMyaeTcs OT cXeMbI 1a HaTUu4YueM IBYX-
TPYOHOM pacpele/INTE/IbHON CETH, B KOTOPOU LMPKYJIAPYET reOTEPMAJIb-
Hast Boxa. [loamurka 1mo mMepe BoHONOTPEONeHUS OCYIIECTBISAETCS U3
ONHOTPYOHOU TpaH3UTHOM TeILnoBou ceTu. CyTouHasi HEpaBHOMEPHOCThD
BOJONOTPeOIeHUST YPABHUBAETCSI 0aKOM-aKKyMyaaTopoM. CxeMa MOXeET
ObITh PEKOMEHIOBAHA IIPH CPABHUTECIBbHO OOJbINOM YAAIEHUH TEPMOBO-
nozabopa orT 1nmoTpedUTENd reoTepMaAIbHON TEIUIOTHI.

Puc. 2. OtkppiTasgs oJHOTpYOHAS reoTepMaibHasi CUCTEMAa ropayero BoJocHao-
KCHHUS ¢ NBYXTpYyOHOH pacnpeleTUTeAbHON CEThIO

1 — reoTepMaibHBIE CKBAXHMHbBI TepMOBOHO3abopa; 2 — cOOpHBIH Oak-akKKyMyJsITOp reo-
TepMaJIbHOH BOIBI, 3 — CeTEBON Hacoc; 4 —0aK-aKKyMYJISITOP paclpefeiUTe/IbHON CEeTH,
5 — nBYXTpYOHasl pacnpeAciMTeNbHasg CeTh; 0, 7, & — ceTeBOM UMPKYASILUHUOHHDbINH U ITOJ-
MMM TOYHBII HACOCHI pacnpedcaIMTe]IbHON ceTh; ¥ — Bojopa3bopHbii KpaH, 10 — perynsi-

TOp cuBa;, 11 — perysisTop MOANUTKH

26



1.2. OTKpBITHIE PEOTEpPMANbHBIE CUCTEMbI TEIIOCHAOXEHUS C 3aBU-
CUMBIM TIPUCOCOUHEHUEM OTOIIeHUs. B 3aBUCHMOCTH OT pacrojioxe-
HUSI MecTa cOpoca cxeMa uMeeT aBe MoandpHuKany.

Cxema 2a (puc. 3). 'eorepManpHast BoJia MapalyieIbHO MMOJAETCS HA
OTOIUICEHUE M ropsuece BomocHabxeHue. [locie OoTOMUTENBHBIX CUCTEM
BOja cOpachIBaeTCsl BOIU3M TEPMOBOA03a00pa. TpaH3UTHAS TEIUIOBAS CETh

UMeEeT ABYXTPYOHVIO IIPOKIAIKY.

HA CEPOC HNK
IALAUKY

Puc. 3. OtkpbITasg ABYXTpYOHAs reoTepMaibHAA CUCTEMA TEIUIOCHAOXEeHU
1 — reorepMannHasi CKBaXXHHA; 2 — Bak-akKyMyJsiTop; 3 — cereBoil Hacoc; 4 — oTtonu-
TeJIbHbIe NPpHOOpHl; J — BoAopa3bopHbIil KpaH

Cxema 206 aHajiornyHa paboTe cxeMsbl 2a, HO cOpoc oTpabOTAHHOrO
reoTepMAaJIbHOTO TEIUIOHOCUTESI ITPOM3BOAUTCS BOJM3U ITOTPEOUTEIIs.
TpaH3uTHBIE MTOJAIOIAS K COPOCHASl TEIUIOBLIE CETH UMEIOT OTHOTPYD-
HYIO IIPOKJIANKY.

IIpuBeneHHBIE CXEMEBI HE MOTYT OBbITh IIPUMEHEHEI IIPHA HECOOTBETCT-
BUH IreOoTEpMaJbHOM BOJIBI HOPMATHUBHBLIM TPEOOBAHUAM HA BONY ITHUTh-
eBYIO U IIPH ee Temrieparype £'< £ + 8t _,

IIe ¢ — TeMIepaTypa TepMalbHOU BONBI HA YCThE CKBAXHUH, °C; &t —
CHUXCHUE TeMIepaTypbl BOABI 34 CYET OXJIAXKIAEHUS IIpU TPAHCIIOPTHUPO-~
BaHUM, °C; £ — HOpMUpYeMasl TeMIlepaTypa BOIBI B CUCTEMAX rOpsYero

> T.B

BomocHabxeHus, °C.
2. 3aKpbIThiE€ CHCTEMBI Fe0TEPMATBHONO TEILUIOCHADKeHHA

2.1. 3aKkpbIThIE T€OTEPMAIBbHBIE CHUCTEMBI, 00ECIIEYHBAIOIIME TOJIbKO
ropsiyee BOJOCHAOXEeHHeE.
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B 3aBMCUMOCTH OT pacriooXeHUsI MecTa cOpoca U UCTOYHHUKA ITUTH-
€BOW BOAbI MOTYT ObITh MCIIOJIB30BAHBI TPHU BUIA CXEMHOTO PEIICHUS:

Cxema 3a (puc. 4). I'eotepMmanpHaa Bona 1oxacTca Ha TEIIOOOMEH-
HukK LUTIIT, pacriosoxenHbii BOIM31U TepMOBOI03a00pa, IMOCIE Yero cOpa-
ChIBACTCS WM 3aKAYUBACTCS B IUIACT Yepe3 CKBAXMHY OOpaTHOM 3aKay-
KK. BoJa U3 UCTOYHHNKA MUTHEBOU BOAbI (HAIIpUMeEpP, XOJMOIHON apTe3u-
AHCKOM CKBaXWHbI) HarpeBacTcs B TEILIOOOMEHHUKE, TPaHCIIOPTUPYET-
Cs1 OO 1ToTpedUTe sl M TaM pa3bHpaeTcs: Ha ropsiyee BogocHabxenue. Cy-
TOYHAS HEPABHOMEPHOCTH BOIOITOTPEOJCHUS YPABHUBAETCS € TTOMOIIBIO
0aka-akKkyMyJisitopa. Pacnipenenure/ibHast CeTh BRIITONAHSICTCS OMHOTPYO-
Hovi. HegocTaTkoM 351ech TAKKE, KaK U Y CXeMBbI 24, aBJIsgeTcs OTCYTCTBUE
IIUPKY/SIIMH TEIIOHOCUTEIS B TIeprAod, OTCYTCTBUsI BoJlopa3dopa.

2 qumr g

HA CEPOC MIIM = e fr e o
OBPATHYIO SAKAMKY

Y3 UCTOHHHMKA
NMMTLEBOR BOAM

Puc. 4. Onpnorpy6Has 3aKpriTas reoTepMaibHas cucTeMa ropsiyero BoJocHao-

KeHUudA ¢ MCTOYHMKOM ITNTLEBOM BOOBI, PACIIOJIOXKEHHEIM Ha TepMoBoao3abope

! — reorepMajibHBIE CKBAXMHbI TepMOBoJo3abopa; 2 — cOOpHENI Dak-akKyMyJITop reo-
TepMaJIbHON BOIBL; J — CETEBOHM HAcCOC recTepMabHOM BOIpI; 4 — CETCBOM HACOC IUTHEBOH
BOABL, 5 — ceTeBoit TeTUTOOOMEeHHUK; 6 — ONHOTPYOHas TpaH3UTHasA Tersorpacca; 7 —

BOJIOPA30OPHBIA KpaH

IIp¥ cpaBHUTEIBHO OONBIIOM YIUIEHUU TEPMOBOI03abopa OT moTpe-
ourend uejgecoobpaszHa cxema 30. OHa otIM4aeTcst OT CXeMbl 3a HAMMYueM
IBYXTPYOHO! pacnpeleJUTEIbHON CeTH ¢ DaKOM-aKKyMYJISITOPOM, KOTO-
pasi TIOJIHOCTBIO aHAJOIMYHA TAKOU Xe paclpeneuTeIbHOM CEeTH, IIpUME-
HeHHOII B cxeMme 16 (cM. puc. 2). I[IpeumyuiectBoM cxeMnul 36 mo cpaBHe-
HUIO CO CXeMOH 3a ABASCTCS BO3MOXHOCTE OCYILUECTBICHUS UUPKY/ISILAH
B paciipeneIMTeIbHOM CETU B TIEPUOI OTCYTCTBMS Bolopaszdopa.
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Cxema 3B (puc. 5). IlpuMeHeHue 3Toit CXeMBI 1ie1ecoo0pa3Ho IIpH
PACITONIOXKEHHUN MecTa cOpoca oTpadOTAHHON reoTEPMAIbHOM BOIBI BOJIU-
31 [IOTPEOUTENA reoTepMaibHOU TeIUIOTEL. B COOTBETCTBHMHU €O CXEMOI re-
OTEPMAJIbHBIM TEIUIOHOCHUTEJID 10 OAHOTPYOHOH TPAaH3UTHOM TEILTIOBOM CETU
nogaercs B TerioooMeHHuk LTI (KoTopeiit pacnooxeH BOMU3U TOT-
pebuTens), nocie yero copacriBaercsa. HereoTepMaiibHbIN TEIUIOHOCHTEND
IIMTBEBOIO KAauyecTBa, LIMPKYJIUPYA IO OBYXTPYOHOM paclperevTeIbHOM
ceTd, Harpepaercd B TerioooMerHuke LITII u monaercst Ha Bomopas6op.
[ToammuTKa ocylIecTBASIETCS U3 BOXONpoBoAa. BBy cpaBHUTEIHLHO 0OJIb-
LIOH ITPOTSKEHHOCTU TEIUIOBOM CETU, 110 KOTOPOH TPAHCIIOPTUPYETCS I'e-
OTepPMAJIbHAsl BOIA, cXeMa 3B MOXET OBITb PEKOMEHIOBAHA IPU OTCYTCT-
BUH ONACHOCTH UHTCHCHUBHOM KOPPO3HUU H COJIEOTIOKECHHSI.

Puc. 5. OgHoTpyOHag 3aKphITas reoTepManbHasg CUCTEMA ropguyero BoaocHabxe-

HHUA

I — reoTepManbHbI2 CKBAXWHBL TepMOBOA03abopa; 2 — cOOpHbIN 0aK-aKKyMYJIATOp reo-
TepMaTbHOH BOJBI; 3 — ONHOTPYOHAs TpaH3UTHAA TeIutorpacca; 4 — CeTeBOM TeIioo0-
MEHHMK; 5 — ceTeBhEIe Hacochl, 6 —Bonopa300pHEId KpaH; 7 — ABYXTpYOHast paclipeaciii-
TCJIbHAS TeIIoceTh, § ~COpOocHas TeIvioceTsh, 9 — paclIMpUTENBHBIN 6ak

Ilpu skcniayarauum TepMOBOA03a00pa MeTONOM ODpPATHOHM 3aKadyKu
WIM PACIIOJOXEHUM Mecta cOpoca BOJU3M NMPOLYKTUBHOM CKBaXUHEI
1esiecoobpasHa cxema 3 r. B1a cxeMa B OCHOBHOM aHAJIOTMYHA cXeMe 3B.
Pazmuyue ux szaximouaerca B ToM, yte UTIIT B cxeMe 3r pacnonoxeH
BOJIM3M TepMOBOHO3a00pa, a pacnpereJUTeIbHasI ceTh (TaK Xe, KaKk 4 B
3B —IIBYXTpYOHAasT) UMeeT TPaH3UTHBIA YIACTOK, CBSI3BIBAIOLIMA TEPMO-
BO103abop ¢ norpeduteneM. IlpenmMyilleCTBOM TAHHOK CXEMBI ABIACTCS
MaJiast TIPOTSXKEHHOCTDb TPYOOIIPOBOLAOB IreOTEPMANIBHON BOABI, YTO JI€JIa-
€T CUCTEMY MEHEE YA3BHMOM B YACTH KOPPO3HUU M COJICOTIOXECHHNA.
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2.2. 3aKpbIThi€ reoTepMabHbIE CHCTEMBI TEIUIOCHAOXEHMS, obecIie-
YHBAKOIIME OTOIUICHHE U ropsiyee BOIOCHAOXEHUE.

PaciiosnioxeHue Mecra cOpoca BOJIU3U MOTpeOUTENS, a TAKXKE OTCYTCT-
BHE MOBBIIEHHONH KOPPO3UOHHOM AKTMBHOCTU U COJICOTIIOXKEHHUS HeJiaeT
BO3MOXHBIM CO3JZAHME CHUCTEMBbI C OTHOTPYOHOU TPaH3WTHOM TEIUIOBOIL
CETBIO IJ151 TpaHcnopThupoBaHus reorepManibHoil Bonsl o LTIII, pacmo-
noxeHHoro psnoM c nortpedbuteneM. [locae HTIIT reorepManbHas Bona
copaceiBaercst. Pacnipenenurenbnas cets rocne HTIIL, B 3aBUcuMocTH ot
KA4ECTBa ¥ TEeMIIEpPaTyphbl r€OTEPMATILHOTO TEIUIOHOCHUTENST, MOXET ObITh
YETBIPEXTPYOHOH C 3aBUCHMBIM IIPUCOEIMHCHHUEM OTOIUIEHUSI [cXema 4a
(puc. 6)], YeThIpeXTpYOHOI C HE3ABUCHMBIM ITPUCOETUHEHUEM OTOIUIEHUS
[cxema 40 (puc. 7)] mubo ¢ AByXTpYOHOH paclpeleIUTEIbHOM CEThIO U
HE3aBUCHUMBbIM IIpHCOoSINHEeHUEM OTOIUIEHUS (cXeMa 4B).

/8

HA CBPOC
nNH JAKAMKY

Puc. 6. 3akpbiTag oJHOTPYOHAS reoTepMabHast CUCTEMa TeIIOCHA0XeHUd ¢ 3a-
BUCHMMBIM IIpHUCcOeINHEHMEM OTOILICHUS (pacnpelieMuTeNbHasg CETh YEThIpeXTPyD-
Hasl)

1 — reoTepmanbHble CKBOXXKKHBL, 2 — COOPHBINA 0aK-akKXyMVYJISITOP NeOTePMATbHOM BOXBL; J —
ceTeBo¥ Hacoc, 4 — OOHOTpPYOHas! TpaH3UTHaAA TerUioTpacca; S — TEIUIOOOMEHHHUK ropsyero
BOAOCHAOXeHUs;, 6 — peryiasarop NOMINTKY; 7 — OTONUTEIbHBIK Npudop; & — Bogopa3oop-

HpIA KpaH; 9 —pacliMPUTEILHLIA 0aK
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H3 BOAORPCBOAA

Puc. 7. 3axpuiTas reorepMajibHasg CHUCTEMa TEIUIOCHAOXeHUS ¢ He3aBUCHMEIM

TIPUCOCANHEHHUEM OTOILICHUS

I — reoTepMalyibHble CKBAXWHBI, 2 — cOOpHBIN OaK-akKKyMyIsITop; J —CeTeBOH HAacocC
TeoTEPMAIILHOM BOIBI;, 4 — TPaH3UTHAaA OOHOTPpYOHAS TEIUIOCETh; S — TpaH3uUTHas cOpoc-
Hasi TeIUIOCeTh, 6 — BOIOMOJAOIPEBaTe/Ih ropsAYeroc BoAOCHa0XeHus, 7 — OTONUTEAbHBIN
TEIUIOOOMEHHUK; § — CETEBOM HACOC pacIIpPCACAWTEIbHON CETHU OTOIUICHMSI;, 9 — ceTeBOM
Hacoc ropavyero BogocHabxenusi; 10 — Bonopa300pHbId KpaH; 171 -~ oronurenbHbIH TpU-
oop; 12 — pacluMpHUTEAbLHBIN 0akK

B cnydae oOpatHOI 3aKa4Ky MU BO3MOXHOCTH cOpoca BOJIM3H Tep-
MOBOJ03a00pa npUMeHHUMa cxema 4r (puc. 8). 31ech recTrepMaibHas Boaa
rmocrynaer B HTIII, pacronoxeHHBIH BOIM3U TepMoOBoIoO3abopa, rie
OTHAET CBOIO TEIUIOTY HEreOTEPMAJIbHOMY TETIJIOHOCUTENIO B TEILIO00-
MEHHBIX arfaparax, I[1ocjae 4ero 3aKayrMBacTcs B IUIACT UM COpaChIBaeT-
csi. IloarotoBieHHbBI HEreOTSPMAIIBHBIN TEIUVIOHOCUTENE TPAHCIIOPTH-
pyetcs ot nmotpedutens no LUTIII u obpaTHo 1Mo AByxTpyOHOH pacipee-
JIUTCJIbBHOU CETH, MMCIOLLIEN TPAH3UTHBIN y4acTOK. B 1aHHOM cxeMe (Kak
1y Bcex cxeM ¢ pacroyioxeHueMm LTIIT BOru3u TepMoBoao3adbopa) rmoJi-
OXWTEJIbHOM SABJISICTCS Majiasi IIPOTSLKEHHOCTDh TPYOOIIPOBOAOB TCIIOBOM
CETH, COIIPUKACAIOUIUXCS C FEOTEPMAJIBHON BOIOMN.

2.3. 3aKphIThi€ TeoTEpMAaJIbHbiEe CUCTEMbI TeIUIOCHAOXEeHHUs1, obecIie-
JUBAIOIME TOJHLKO OTOILIEHHE.

IIpy HEMUTHEBOM KayecTBE IeOTEPMAJLHOI'O TEIUIOHOCHUTENSA U OT-
CYTCTBMH BOJBI ITUTHEBOTO KAYECTBa BO3MOXHO IIPUMEHEHUE CUCTEM TEII-
JIOCHAOXEeHHUS, 00EeCIIeurBaIOIUX TOJPKO OTOIUIEHME 3JaHUUA U COOpYy-
XKEeHUNA.
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OBPATHYO JAKAMKY
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Puc. 8. 3axpuiTas IByxTpyOHasi reorepMaibHas CUCTEMA TEIITOCHAOXEHUS

1 — reotepManbpHBIe CKBAXUHB! TepMoOBoHo3abopa; 2 — cOopHblil 6ak-aKKyMyIsTOp reo-
TEPMAJIBHON BOIBI; J — ceTeBOH TEINIOOOMEHHMK, 4 —CETeBOM HacoC reorepMajibHOU
BOJBI, 5 — ceTeBOU HACOC BOAOIIPOBOAHOM BOLLI; 6 — 0ax-aKKyMYJISTOP BOAOIPOBOAHOMN
BOABI, 7 — PEIYJIATOp IIOANMMTKN, § — BOAOPa30opHBIM KpaH I'B; 9 — oTOnNHTEALHBIN
Iipudop

CxeMma 5a (puc. 9). Dta cxeMa ABYXTpyOHOM CHCTEMBI C 3aBUCUMbIM
IIpUCOEINHEHNEM OTOIUIEHUSI [TIPUMEHMMA MPH OTCYTCTBUU YIpO3blI HMH-
TEHCUBHOM KOPPO3UU U coJeoTIOXeHUA. CucreMa obeciieyuBaeT TOJIb-
KO OTOILIEHHE.

i (il
HH Hiik

L/
&

»
&

> -

v,
i

HA OBPATHYI0 JAKAMKY
mnn C6POC

Puc. 9. TeorepManpHasi CACTEMa TEIDIOCHAOXEHUS C 3aBUCHMBIM IIpHCOSINHE-

Huem otorpieHus (I'B orcyrcrayer)
1l — reoTepMayibHEIE CKBAXHWHB!, 2 — IIPOMEXYTOYHBIN 6aK-aXKyMYIaTOp reOTepMaJIbHOM
BONBI, 3 — CeTeBO HAcOC; 4 — OTOIUTENbHbLIC ITPUOOPEI
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Ilpy pacronoxeHnu Mecra ¢cOpoca B OTIAICHUM OT TEPMOBO03a00-
pa IpUMeHUMa cxema 50. D1a cxeMa oTIMuaeTcs OT 58 HAUIMYUEM OJHOT-
pYOHBIX NOJAIOIIEN U COPOCHOI TPaH3UTHBIX TEIUIOBBIX ceTeil. Pacmpe-
AEeTUTENIbHAsS CeTh ABYXTpYOHas. CucreMa o0eCIIeYHBAET TOJIBKO OTOILIE-

HHE.
[lpeaBapurenbHblii BHIOOD MPUHIUITHAIBLHON CXEMBI C YYETOM Tiepe-

YUCJICHHBIX (PAKTOPOB MOXET ObITh MPOU3BEACH C ITOMOIIEBIO Ta0. 1. O60-

pPYAOBAaHNE DTUX CHCTEM MOXET OBITh ITOAOOPAHO ¢ IMOMONILIO TA0Md. 2.

b. Ilpunyunuaasusie cxembl 2e0mMepMatbHLIX CUCMeEM Meni0CHabice-
HUSA C NOGBLIUICHHOU 3(PPexmuGHOCMbIO UCNOAB308AHUS 260MEPMANLHOU men -

A0l

1. beccauBHag CHMCTEMA reoTepMabHOrO TEILIOCHAOXKeHus

[Ipy COOTBETCTBUU KayeCTBA I'€OTEPMAJIBHOIO TEILIOHOCHTEISI Tpe-
OOBaHUAM HA ITUTHEBYIO BOAY MOXET OBITH IIPUMEHEHA OeCCIIUBHASI CUC-

Taonwumia 1

—————— T

HAcxonHble TaHHBIE ITPOCKTHPOBAHMUS

ol i nklh S L o Rl T il Sin o ekl S el o —'.T

Copoc BOMM3U ObparHas 3aKayka Wi cOpoc BOM3H
oObeKTa TEpMOBOAO3ad0pa
TEIUIOCHa0XEeHHNS

U W—— — — ]
UcTOYHHK NUTH- PacronoxeHue UCTOYHHKA TUTHEBOM

eBON BONbLI — BOJLI
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TEMA reorepManbHoro rerrocHadbxeHus (puc. 10), obecrneuusaroruas
MUHUMAJBHBIA pacxol reoTepMajJbHOU BOABI HA €XWHUILY pacyeTHOH
OTOMHUTEJIBHON HArpy3KU, paBHBI CpEeIHEUACOBOMY PACXONy ropsiero
BoJOoCHaOXeHusi. B 310l cucteMe npu HAaMMEHBILIEM YIEJIBHOM pacXoJie
BOIbI (IO CPAaBHEHHUIO CO BCEMH APYTMMHM CXEMaMH) UMEIOT MECTO Ha-
MOOJBIIAsA MOIIHOCTH ITMKOBOIO MCTOYHMKA TEIINIOThI U HAUOONBIIMH
pacxo/i ToIiMBa. PeryiupoBaHue OTONMUTENbHON HAaIPY3KU CUCTEMBI IIPO-
U3BOJUATCS MMYTEM ITOCTEIIEHHOIo COKpalllCeHUs JOJM MUKOBOTO HOrpesa,
paboTaIOIEro OONBIUYIO YACTh OTOIIUTEIBHOINO CE30HA € MOCIIEAYIOINM
[IepPeXoIOM Ha MPONYCKU. DPPEKTHUBHOCTE TAKOU CUCTEMBI TEM BBbIILIE,
yeM Ooubliie gojas I'B B cyMMapHO# TeIioBoil Harpyske.

Puc. 10. IlppHuunuansHag cxeMa ©eccIMBHON CHCTEMBI I€OTEpPMAaJIbHOIO TeIi-

JTOCHAOXKEHUS
I — cKBaxMHA;, 2 — CHUCTEMa OTOIJICHUS, 3 — CUCTEeMAa ropsyero BoAocCHabXKerus, 4 —
MUKOBasl KOTCJIbHAaA, 5 — baK-akKyMyJsiTop, 6 -——Hacoc; 7 — peryjisiTop IOCTOSHCTBA

pacxona; & — peryjsitop noCTostHCTBa TeMIleparypbl;, 9 — 3neBaTop

Cucrema pabotaer cienypouuM odpazomMm. [eorepManbHass Boza 110
OOHOTPYOHON MArKCTPAIH OT CKBAXMHE! 1 mogaeTcs K MMKOBOH KOTEJIb-
HOM. Pacxon 3TOM BOABI paBeH CpeIHEYACOBOMY PACXOAy Ha ropsryee BO-
nocHabxeHue G, a B IOJAIOLIEM TPYOOIIPOBOJE NBYXTPYOHOH pacipe-
IEINTEIIBHOM CEeTH CPEeIHEYACOBON paCXol COCTABISIET

G, .= GP.B + GﬂOﬁ.’ (1)

A.r

rae G, o — M0GaBOYHBIN PACXOM TEIIOHOCHTEINS, PABHBIA pacxomy B 00-

pPaTHOM TPYOOMPOBOIE pacHpeleHaUTeTbHON CETU U OMpEResIIeMbIH IIO
popmyre

Qo5 — G 5C(t'r. 1 —5)
G 5 = . I'.B T.T ] ‘
T el - 1) @
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B NHUKOBOU KOTeNpbHOU 4 CYMMapHBIY pacxoll BOIbI G, . DorpeBaercs
JIO 1. U IIOJIAETCSI B CUCTEMbL OTOIUICHUS 2 Yepe3 PEeryaATop IHOCTOSIHCTBA
pacxoga 7 M aneBatop 9, a Takxke B cucteMnl I'B 3. CyrouHass HepaBHoO-
MepHOCTb BomonoTpebieHuss I'B ypasHuBaercss 6aKoM-aKKyMYJISITOPOM
5, yCTAaHOBJIEHHBIM Ha 00paTHOM TpyOOIIpOBOAE pacrpeleIUTEIbHOM CETH,
HAPKYJISILIUSA B 3TOM ceTH co3aaeTcsd HacoCoM 6.

B0o3MOXHBI TPH BapMaHTa COOTHOLIEHUN MEXIY TEMIIEPATypO reo-
TEPMAJIBHOM BOABI 1 HOPMUPYEMOU TEMIIEPATYPOH TEILJIOHOCHTEISE B CUC-
Temax I B:

a) t'<t

Bcs orornurenpHast Harpyska u yactb Harpysku I'B nmpH 3ToM IOKpEI-
BaeTCs1 HMUKOBOI KOTeAbHOMU. Jlojiss Harpy3ku ropstyero BoZOCHabXeHUs
Y,;» TOKPBIBa€Masi MMUKOBO# KOTEJBHOM B PACYETHOM DPEXHUME, MOACUU-

ThIBAETCS 110 (hopMyIIe:

Yn = (trta o I;)/(Z;_B — J). (3)
PacueTHas TemIonpou3BoOIUTEIPHOCTE MUKOBOM KOTEJIbBHOM paBHA
Q;I = Q(;ES ((i +’YHY)3 (4)

roe Q. — pacdeTHasl TeIJIOBasl HAIpy3Ka OObeKTa; o, Y — HOJIM OTOILIE-
HUS U TOPSUYETO BOOOCHAOXKEHUS B PACYETHBIA NEPUOL.
[TuxoBas KotenpHas paboTaet Kpyrsiid rox. Beanyuna d2= 1, 3Ha-

YyeHHe d-® onpenensercs Mo ypaBHeHUIO

_ 1 1l cest 0:657 fx (8500 ':cha.) 5)
5500 + 0,357, ’ (

Tae yi — HOJISL HArpy3Kd TOpsYero BOHOCHAOXEHUs, MOKphIBAEMas
ITUKOBON KOTEJHHOU B JIETHEM PEXMME:!

Yo = (I;.B _" I’I‘P)/(tPiB T tjl)’ (6)

e ¢ — TeMieparypa BOJOIIPOBOAHOM BOIBI JIETOM;

0) tr’ = Iy

[Tukosast KoTe/IbHAsI ITOI0MPAaeTCs Ha paCYETHYIO OTHOCUTELHYIO HArpy3-
Ky, T.e. @ = Q. = o M padOTaET B TCYCHUE BCETO OTOIMTENIBHOIO CE30HA.

BennyuHa d°™= 1, BeauyuHa d; 5= 0;

B) L >t .

B 3TOM Citydae IMUKOBBIN JIorpeB o0ecCeYBaeT YACTh OTOIMUTEIIHLHOU
Harpysku

r.B
dy

QI; ~ ch;ﬁ. X = CGI‘.B (t'r‘Ir T tIf.B)' (7)
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JLoJ1st IAKOBOIO JOrpeBa LSt oToruteHust dOT olpenessieTcs mo opMmyie

dOT. -1 CGI‘.B(L;‘ — {1{.5) _
11 f
Qoﬁ.a(Pcp.

(8)

Beanuynna df*= 0.

PabGoTta NUKOBOM KOTEJNHLHON MPOAOJLKAETCS A0 TE€X MOpP, IOKa BHO-
CUMOE TCOTEPMAJIBHOEC BONOU KOJMYECTBO TEIUIOTHI HE CTAHET P3BHBIM
HeOOXOIMMOM TEILUIOIIPOU3BOAUTEILHOCTY OTOIIUTEIBHOM CUCTEMEI, T.C.

[T %)

2. TeorepManblan CHCTEMA TEILIOXJIANOCHAOKEHHA ¢ TEILIOBLIMHA HACOCAMH

IIpy TEXHUKO-3KOHOMMYECKOM 0O0OCHOBAHUH 3KOHOMUMU Ire0TePMAIL-
HOU TEIUTIOTHI PEKOMEHIYETCS reoTepMajibHasi CUCTEMA TEIUTOCHAOXEeHUS
c IPUMEHEHUEM TEIUIOHACOCHBIX ycTaHOBOK (THY). B netHui nmepuon
TAKAsI CUCTEMA MOXeET padoTaTh B peXUMe XIaTOCHAOXEeHMUSI.

TermoHacocHbIE YCTaHOBKM CIIEAYET pa3Melliath Ha oOpaTHO! JTUHNAA
reorepMaygibHbLIX cucreM. Ha puc. 11 1moxasaHa yrnpollieHHass cxeMa C
MUKOBoU kKoTesnbHOM U THY.

Puc. 11. IlpuHuMnuanbHas cxeMa CHCTEMBbI T€OTEPMAILHOIO TEIIOCHA0XEHNSA

C IPpUMCHEHHUEM TIMKORBOro J0TrpeBa U TEIUIOBRIX HACOCOB
I — cxBaxwHa; 2 — cUCTeMa oTomieHUst; 3 — CHUCTeMa ropsgyero BOAOCHaOXeHus; 4 —
IAKOBAask KOTeAbHAadA; 5 — TeIIOHacOCHast YCTAHOBKA; 6 — 0aK-akKKyMyJIsITop; 7 — Hacoc;

§ — KOHAeHcaTophl; 9 — HCIIapUTEIH
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CHcTeMbl reoTepMaibHOTO TEIIOXIAH0CHAOXEeHUS MOTYT BHITOJHATD-
Csl IEHTPAJIMU30BAHHBIMHA U JIEIIEHTPAIU30BAHHBIMU.

2.1. CucreMa 11IeHTPAIM30BAHHOTIO TEIUIOXIAAO0CHAOXEHUS ¢ KOMITPEC-
CUOHHBIMHU TEIUIOBBIMM HACOCAMU.

[TpuHUIMMUMATBbHAS CXEMa CUCTEMBI U300paxeHa Ha puc. 12.

10 I 17

-l 8
P 13
l 3:?% 23 g7 ' '
______ }L e e o 3 W3 BOJONPOBSAA NN OBOPOTHOIG
Sctp

BOROCHASNEHMA

Puc. 12. CucreMa HeHTpaIM30BaHHOTO TEINIOXIAJOCHAOKEHMS C TEIUIOBBIMH

HacocaMy
I — HcTouHUK, 2 — nerasaimd; J — HacoCHasl CTaHUMS; 4 — TpaH3uTHas TerJioceTh; J —
ITMKOBAasl KOTebHAsA; § — arperatsl TEIUIOBOIO Hacoca; 7 — KOHIAEHcaTophl; & — UCNapH-
Tenu; 9 — WUMPKYISHUOHHBIYM Hacoc, /0 —aboHeHTHI CUCTEMBI OTOIIeHUs; [/ — aboHeH-
TH TOPSYEro BOJOCHAOXCHMW; 12 — CcMeCUTE/Ib CUCTEMBIl OTOIUICHUs; I3 — CMECHUTENb
ropsiyero sopocHabxenus; I, O — npsiMas n obpaTHasg BoZia CUCTEMBI OTOIUIeHHs; | —

JIMHUS TOPSTYEro BogocHabXeHus; B — BeHTUNU (3aIBMXKH)

B sToif cucreMe mpu padbote B pexXXUMe TEIUIOCHAOXEHUA.

a) TpeXTpyOHast TerJIoBasl CeTh — OTKPHITHI BEHTWIH B, B, B,,, B,,,
B., By, B,,, B,, B,,, B;,; 3aKpbITbl BEHTUIN .,B4’ B;, B, P13, B,s, By
Bentwib B, 3akpsIT B IepHox pabOThI MUKOBOM KOTEIBHOM;

0) nByXTpyOHas TeIUI0Basi ceTh — OTKPBITHI BeHTWIH B, By, B,,, B,,,
B,, B,, B,, B,;, B,;; 3akpuiter BenTiwt B, Bs, B, By, By, Bys, By

[Tpu paGore B pexuMMe XJIaZOCHA0XEHUs! OTKPHIThI BeHTHWIH B,, B,
B, By, By, Bys, By, (wmu B,,, B,s); 3akpeitht BeHTIWIM B, B{5 (1K
B,y), By, B3, Bg, By, By, By, By

[Ipu pabore B peXuMe TEIUIOCHAOXEHUSI ¢ HU3KOTEMIIEPATYPHBIMHU
MCTOYHUKAMHU TeruloThel (£ < ) OTKpeITH BeHTW M B,, By, B, B,,, B3,
B, B, By, B,;, B;; 3akpbitel BeHTHIM B, B(5, By, B,, Bs, B,.

MpumeyaHue. [Ipy 1ocTaTOYHOM JiebuTe TEpMOBOA03a60pa BOSMOXEH PeXUM
paGoTH ¢ 3aKphITHM BEHTHIIEM B, ,.
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2.2. CucreMa HeleHTPaIN30BAHHOTO TEIUIOXIaA0CHAOXEHUSI C KOM-
JIPECCUOHHBIMHY TEIUIOBBIMU HACOCAMH.

IlpuHuuImuaabHas cxeMa 3ToM cHcTeMbl M300paxeHa Ha puc. 13. Ilpu
paboTe B peXMMe TEeILTOCHaOXeHUsI OTKPBITh BeHTWIHn B, B, B,,, By,
B,, B,,, B;; 3akpreitel BeHTIUIN B, B,, B,, B,; BeHTWIL B, 3aKphIT B
[Tepyuon padboThl IMMKOBOU KoTeIbHOM. I1pu paboTe B pexume XJ1agocHa0-

KE€HHUsT OTKPBITHI BEeHTWIN B,, By, Bs, By, B,; 3aKpbITEl BeHTWIN B, B,,
B;, Byg, By, Byy.

Hm ﬁm“ ) 85 v BJ
: mb‘.::- = 35 43 BOAONPOROAA
W7in OGOPOTHOIO
Q !IQ!‘I 1 BOAOCHABXEHMA
“\f 5
X Uy
HA BPOC

Puc. 13. CucreMa JelleHTPAIM30BAHHOIO TEIUIOXIAA0CHAOXKEHNS ¢ TEIUIOBEIMM
HacocaMH

1 — UCTOYHMK: 2 — Herazauusi; 3 — HacOCHasl cTaHLUA, 4 -— TpaH3UTHAas TCIUIOCETh; J —
ITUKOBAsI KOTEAbHasT, 6 ~— arperaThbl TEIUIOBOI'O Hacoca;, 7 — KOHIEHcaTophl; & — HUCIapH-
tenu;, 9 — Hacoc;, 10 — cucreMa OTOIUIEHHMS M oxjaxXieHws; 1/ — cUcTeMa ropsvero
BOgocHabxerus; 12 — cMecuTeIb CUCTEMBI OTOIUIEHUS; [3 — cMecuTeNIb CHCTEMBI rops-
yero BogocHabxenus; I1, O — npamas ¥ obpaTHast Boga CHCTEMBI oToruieHus; I' — JIMHUS

ropsiuero BogocHabxenvisi; B — BeHTWIH (3aIBHXKKU)

Pacrpenenurenpapie CETU B LIEHTPAIU30BAHHBIX CHCTEMAX MPU pa-
6OTe TOJBKO B PEXUME TEIUTOCHAOXeHUs1 siBiIioTcs 2-TpyOHBIMU. Ilpn
paboTe 1o JIETHEMY pexXuMy — 3-TpyOHbIMM (MpsiMasi U obpaTHAas JIMHUU
XOJIOLHOMU BOABI M JIUHUS IOpsSYEro BogocHaOXeHHs) Wik 4-TpyOHBIMU
(C nMpKyIAILMOHHOM JMHKuel I'B).
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PacnipenenutenpHbple CEeTH B HELICHTPAIM30BAHHBIX CUCTEMax IIpel-
CTaBJSIOT CO0O B OCHOBHOM OZHOTPYOHVIO IIPOKJIAAKY, 338 HCK/TIOUEHU-
€M Yy4aCTKOB MeXny aboHedTaMu, ecad THY ycraHOBJIEHBI HA IPYIIO-
BOM BBOJIE.

B¢ deKTHBHOCTh PA0OTHI TEMIOBBIX HACOCOB BO3PACTAET IIPH UCHOJIb-
30BAHUN HU3KOTEMIIEPATYPHBIX OTOMMUTENBHBIX CHCTEM, & TAKXKE 34 CYET
[TOCIEMOBATEABHO-ITPOTUBOTOYHOIO BKJIIOUEHHUS HECKOJBKHMX arperaTos.

CoOOTHOIIIEHHE pacXodoB HarpeBacMoi B KoHAeHcaTopax THY Bonbl
G, v cOpachIBaeMOM Yepe3 UcnapuTean G, ONpeiensieTcs: 1o GopMyIre

r_GK I ty — 1,
GPI p-1 e — 1,
e ¢, ¥ f{, — pacueTHbIe TeMIIEPaTyphl BOABI Ha BBIXOIE U3 KOHIECHCATO-
poB U ucnapureeii (copoc), °C; sennunna ¢, mpuHuMaercst 5—25 °C; ¢ '—
pacyeTHast TeMrieparypa o0paTHOM BOJLI B TEILJIOBOM CETU IIOC/IE CHCTe-
MBI oToILTeHus, °C; p — oronuTeabHbid Koagpduuuedt THY, nipu opu-
€HTHUPOBOYHBIX pacdeTax NPpUHUMACTCH u = 3+4.

OpueHTHUpOBOYHAs ycTaHOBIeHHas MouHocTs THY N_ 1 romosoif

pacxof 3JeKTposHepruy P = oupeneisiorces no GopMynam:

N, = (v, 05 )1 (11)

’ (10)

P’I“H = (vTci Qc:'r cha. q)c‘,;:n.)/"l'cp.jl (12)

rae v, U v — NOJIsI PACYETHOM U CPEAHErOAOBOM TEIUIOBOM MOIIIHOCTH
TEIUIOBOrO HACOCA COOTBETCTBEHHO; |, — CPEIHErONOBOM OTONIHUTENb-
bl kKoapduument THY; T, — npoaoaXuTeIbHOCTh OTOMUTEILHOIO
CE30HA; @, — cpefHeroqoBoil Ko3hdUILIMEHT OTIIyCKAa TEIUIOThI, KOTO-

PBI MOXHO BBIIMCINTE 110 opmyne (3) . 2.6 Hopwm.

3. OTKpbITas reoTePMATHLHAA CHCTEMA ¢ KOMOHHATMEH BOASAHOTO
¥ BO3AYIIHOTO OTOILICHUSA

IIpH MCXOMHEBIX YCIOBUAX IPOCKTHPOBAHUS aHAJOTUYHBIX IIpEObIY~
IIIEMY IIVHKTY U BBICOKOM Ka4ieCTBE I€OTEPMAJBHOU BOJBI MOXET ObITh
PEKOMCHIOBAHA OTKPBITAS reoTepMalibHas CUCTEMA TEIJIOCHAOXEHUS C
[IOCJAEHOBATEIbHBIM BKJIIOYEHHEM BOISIHOI'O M BO3IVUIHOIO OTOIUICHUS

(puc. 14).
B COOTBETCTBUM CO CXEMOil T€OTEpPMAIBHAS BOHAa M3 CKBAXMHBI [

Hamnpassercs IapauienbHo B cucteMel I'B 71 otoruienusi. Bona, mocty-
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Puc. 14. ITpyHIMIIManpHast cxemMa cHc-
TEMbI IF€OTCPMAJIBHOIO TeriocHabxe-
HUA ¢ KOMOMHHUPOBAHHBIM MCIIONH30-
BaHVEM CHUCTEM BOIAHOI'O U BO3AVIII-

HOTI'O OTOIJIEHUSA
1 — reoTepMajibHas CKBaXHHa;, 2 — IMHKO-
Bast XOTeJIbHAs, 3 ~— CUCTeMAa BOISIHOIO OTO-
IUIeHUS, 4 — CcHCTEMAa BO3RYILHOIO OTO-
mwieHus;, S u 6 —kanopudeps! NepBoil H
BTOPOM CTYTICHHU TIOAOrpeBa; 7 — BOOOPa3-
bopHbIil XpaH I'B; & — Gaxk-akkyMmyasiTop CEPOC ~

HAPY KHbIN
BO3AY X

MaoIasi Ha OTOIUIeHHKE, IIPOXOAMUT ITUKOBBIM JOIrPeB 2 1 3aTEM ITOJASTCH
B CUCTEMbI BOISTHOI'O OTOIUIEHUA 3 W Iapa/UIeJIbHO B Kanopu@ephbl BTO-~
pOro 1noaorpeBa 6 CUCTEMbI BO3AYIIHOro ororuieHus: 4. ObpatHas Bona
rocyie Kajiopudepos BTOPOro rnojaorpesa 6 ¥ CUCTEM BOISIHOIO OTOILIC-
HUST 3 IOCTYIAET B KaJopHdEephl IIEPBOro Imoaorpesa J v 3aTeM cOpackhl-
Baercs. Hainmuume nMuKoBOro Jorpesa B CXeMe He SIBIISIETCH 00A3aTENbHbIM
W 3aBHCHUT OT BEJUYUHBI £

PeryaupoBaHue cucreMbl IIPOU3BOIAHMTCS ITYTEM YMEHBILICHHS OJIH
[MMKOBOTO HOIpEBA C MEPEXOJOM Ha MPOITYCKU TIPHA €ro OTKIIOYECHUMU.
Eciu nukoBasg KoTtejlbHAasi OTCYTCTBYET WM HEXENAATEJBHO MEPEXOIUTE
Ha paHHHUE ITPONYCKH, TO MOXET IIPOU3BOANTHCSI KAYECTBEHHOE PEryJIn-
poBaHMeE ITyTeM MOAMEINMBAHKUSA 00paTHOM BoAbl. C y4eTOM LHUPKYIIALIHU-
oHHOU nuHHuM I'B pacnpenenutenpHble CeTH UMEIOT YETHIPEXTPYOHYIO
IIPOKJIATIKY.

YpaBHEHUE TEILIOBOI'O O0aylaHca OTOIMMUTEABHBIX YCTAHOBOK CHCTCMBI
ONUCHIBACTCA BbIpaXKeHHEM
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(1 l (IB) Q{':T. Al Q; — € (GBr+ GZ;I)(Z‘TTF R tc)? (13)

TA¢ o, — HOJIs CUCTEM BO3LYINHOIO OTOIUICHMS B O0ILEN pacyeTHON OTO-
MUTEIbHON HArpy3ke oObekTa; ¢ = — pacyeTHasi OTONUTEIbHAST Harpys-
ka oobekTa, MBT;, Q. — pacyeTHas TeIUIONPOU3BOAUTENBHOCTh CUCTEM

BO3OYLUHOro oToruienusa, MBT;

' Q;)T (1 — aB)
Gy = o _ 4 — (14)
ety — 1)
PACUYECTHBINA PACXoll reOTePMAJIBEHON BOALI B BOOHBIX CUCTEMAX OTOILIEHUS;
!
Gi — Q 21_[ _
" W - 1) (15)

pacyeTHBIM pacxXod BOABI Yepe3 Kajiopudepsl Broporo nojorpesa; O, ;
1., —PpacyeTHass Harpyska ¥ TeMIIeparypa oOpaTHOM BOAbI KAIOPU(DEPOB
2-To IoJorpeBa.

IMpuMeHeHHe CXeMbl, HIPEACTABICHHON Ha pUc. 14, BO3BMOXHO TOJIb-
KO TIpM £/ 2 ¢, + 8t, tie 8t — CHUXEHUE TeMIIepaTyphl Fe0TEPMATBHOTO
TEIUIOHOCUTENS 13-34 TeIUIOIIOTEPD NPH TpaHcrnopTuporaHuu. [1pu Hu-

3KOH £! cXeMa MOXeT TIpUMeHsThCo Oe3 I'B.

4. KoMmieKkcupie reoTepMajbubie CHCTEMB! TEILIOCHAOKEeHHS

KoMIUIEKCHBIE TreOTepMAIbHBIE CUCTEMbl TEIUIOCHAOXEHUS MOTYT
OXBaThIBaTh OTOIUIEHHE T'PAXIAHCKUX 34aHUK U, HAIIpUMEP, BECEHHUX
TEIUTHL], OTOIUIEHUE I'PAKIAHCKUX, IIPOMBINIIEHHBIX 30aHUN K oDeclie-
qeHUe TEXHOJOrHdecKUX HYXA IMpou3BoACTB (aBTOMOMKY, IIpayeyHble U
p.), & TAKXKe OTOTUICHHKE TEIUIUIL U ropsityee BOIOCHAOXECHUE TpaXIaHC-
KMX Y ITPOM3BOACTBEHHBIX 3MAHUM; OHU CITOCOOHEBI 00ECIIEYATh CyLIeC-
TBEHHOE MOBBLIIIECHUE TEXHUKO-PKOHOMUYECKUX TTOKA3ATENEN TEPMOBO-
103a60poB ¢ OMHOBPEMEHHBIM MOCTHXCHUEM HONOJHUTCIBHOIO COLIM-
albHoro (P deKTa.

Boi6op npuHIIMNIUAIBHOM CXEMBI KOMILIEKCHOM CUCTEMEI TENIOCHA0-
XKEHHUS, KaK ! Y BCAKON IeOTEPMAILHON CHMCTEMbBI, 3aBUCUT OT PSiIa UC-
XOJHBIX MPUPOAHBIX JAHHBIX, YK€ PACCMOTPEHHEIX PaHEe.

4.1, KoMIUieKCHBIE reoTepMajibHbIe CUCTEMPBI TeIUToCcHa0XeH s, obec-
IIEYUBAIONIME OTOIUIEHUE TEILIMILL U ropsidee BogocHaOxenue (I'B) rpax-
HAHCKUX U MPOMBILNUICHHBIX 30aHUIA.

IMpuHIIMIIMAJIbHBIE CXEMbBI KOMIUIEKCHBIX CUCTEM, 00eCIEYNBAIONINX
OTOIUIEHUE TEIUIMIL U ropsiuee BOJOCHAOXeHUe ApYyTrux 0OBEeKTOB (B TOM
yycJie ¥ Ha TEeXHOJOTMYCCKUE HYXKIb{), M300pakeHb! HA puc. 15 n 16.
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Puc. 15. KoMrexcHast IByXTpyOHas reorepMajibHagd CHCTEMa TEIUIOCHAOXEHUS

C NTUKOBOH KOTEJIBHOH

] — reoTepMayibHBIC CKBaXHHBI;, 2 — IPOMEXYyTo4yHas cOOpHasi €eMKOCTh; 3 —HacOCHas
cTaHIUs; 4 — OTOIUVIEHHE TEeINIMYHOrO KOMOMHATa; 5 — HACOCHas CTaHIMA oOpaTHON
3aKaYKH; 6 — CKBaXXMHbI 00paTHOI 3aKa4ky; 7 — CETEBOM TCIUIOOOMEHHUK; & —~ CeTeBble
HAaCOCHI; ¥ — IMOANMUTOYHBIN Hacoc; /0 —peryastop NMomnuTKu; /7 — ceteBoil Gak-akky-
MyJisiTop; 12 — BoaopasboOpHBIA KpaH, 13 — NHUKOBasA KorejbHas, 14 — peryiupymoume

3aIBIKKH; 15 — peryadarop

I
" 9’ 12
. 137
©]
/4

4

Puc. 16. KoMmruiexcHas AByxTpyOHas reorepMayibHas cHcreMa TeruiocHabxeHust ¢ THY
! — reotepMaJjibHbIE CKBaXXMHBI; 2 — IPOMEXYTOYHAS €MKOCTh; 3 — HacoCHas CTaHUMs,
4 — OTOIUICHHE TETUIMYHOTO KOMOHMHATa; 5 — HacOCHAas CTaHIIUSI OOpaTHOH 3aKa4yKH, 6 —
CKBaXWHBI OOpaTHOM 3aKa4ky; 7 — CEeTEBOI TeIUTOOOMEHHMK; & — Hcaputeau THY, 9 —
KoHzaeHcatopsl THY; 10 —ceTeBbie Hacockl; 1] — NMOXNUATOYHBIA Hacoc;, 12 — peryaarop
noanuTkY; 13 — Bomopa30opHEIH KpaH; 14 — ceTeBoli Sak-akKKyMysITop; 15 — peryupy-
IO1IMe 3anBUXKKU; 16 — perysrtop
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Hanpupe TpaH3uTHOro ydacrka paclpelaeNrTeIbHBIN ABYXTPYOHBIX
ceTeil C¢BsI3aHO ¢ HeobxonuMocThI0 pacrionoxenus 1LITIIT Ha TepMoBo-
103a00pe BBUOY OOpaTHOM 3aKAYKM (B APYIoM CAy4Yae 3TO MOXET ObITh
MecTo cbpoca). CucrteMbl pas3IMYyaKOTCs JHUIIL BHIAOM MUKOBOI'O MCTOY-
HUKA TEIUTIOTHL. B cxeMe Ha puc. 15 TaKMM UCTOUHUKOM CIIYKUT MUKOBAsT
KOTeJIbHAs, padboTralolias Ha OpraHuYEeCKoOM TOIUIMBE U pacHoOIOKECHHAas
B HaceJIeHHOM IyHKTe BOau3u notpedutensd I'B. B cxeme Ha puc. 16 3Ty
(pYHKIIMIO BBIITOJIHSET TerIoHacocHast ycraHoBka (THY), HeobxonuMocTh
PAcIOJIOXEHHUSI KOTOpo¥ HAa TEpMoBoI03abope NpU JAaHHBIX YCIIOBMSIX
cOpoca (oOpaTHOM 3aKa4yKe) OYEeBUIHA.

ITonoOHBIE cCHCTEMbBI MOTYT OBITH MPUMEHEHBI B TEX CIydasix, KOrma
reoTEPMAJIbHBINM TEIVIOHOCUTEAD HE OTIUYAESTCS IMOBRILLIEHHOM KOPPO3U-
OHHOIf AXTUBHOCTBIO, HO €r0 KaYeCTBO HE COOTBETCTBYET TPEOOBAHUSIM,
MpeIbABIsAEMBIM K IMTATheBOM Boje. IIpM 3TOM MCTOYHUKOM IMHThEBOM
BOAbL CAYXUT BOIOMPOBOA HACEJIIEHHOT'O ITYHKTA.

[Tpu Apyrux MCXomHBIX YCJIOBUAX BO3MOXHBI U JIPYrue CXeMHBIC pe-
IHeHUS ITOOOOHBIX KOMIUIEKCHBIX cucTeM. HampuMep, BO3MOXHO CO31a-
HUe 3aKpbITOM KOMIUIEKCHOIM CUCTEMBI ¢ OHMHOTPYOHOM TEIUIOBOM CETHIO
I'B (puc. 17) npu HaAIMYMU BOJIM3U TEPMOBOI03a00pa NCTOYHHUKA MUThH-
eBOI BOJIbI U MecTa cOpoca.

ITpu pacmonxoxeHUun MecTa cOpoca 6JIM3 MOTPEOUTENEH reoTepMab-
Hoit TerutoThl LITIIT MoxXeT OBITh pacrnosoKeH B HACEJIEHHOM ITYHKTE.
OagHaKo TaKoe ero pacriojioXeHUe VIUIMHSCT IIPOTSKEHHOCTh TEIUIOBOM
CeTHU, IO KOTOpOH LUPKYJIHUPYET IeOTePMATIBHBIA TEIUIOHOCUTE)Ib, YTO
HeXeJIaTeJIbHO U3-3a PACHPOCTPAHEHHOM IMOBBINICHHON KOPPO3MOHHOHA
aKTUBHOCTH reoTepMajibHOM BOAbL. Co3MaHWE CUCTEM, aHAJIOTIMYHbIX
IpUBEeIeHHBIM, BO3MOXHO TAKXC [P HE3aBUCUMOM MNPHUCOCOAUHCHMUU
CMCTEMB! OTOIUIEHUS TEIUVIMYHOIO KOMOMHATA.

YuuTheIBast peryIupoBaHUE OTOIMUTEIBHOM HArPY3KH TCIUIMYHOTO KOM-
ouuata (cM. pa3ng. S HopMm), B romoBoMm mHuxie paboTsl M300paxeHHbIX
KOMIUIEKCHBIX CXeM MOXHO BBIICIUTDh TPHU PeXUMa 3KCIUIYATALMU B 3a-
BHCUMOCTH OT KO3MEPULMEHTA OTITYCKA TEILIOTH HA OTOIUIEHUE (-

B sietHni nepuoX (¢ = () TepMoBomO3a00p UMEET MOCTOSITHHBIN Ie-
OUT reoTeEPMAIBHOM BOIbI, OOECIIEYHBAIOIIMM TEIUJIOBYIO Harpy3ky I B;

C HACTYIDIEHUEM OTOITUTEIBLHOIO JIEPHOAA M0 BKIKYCHUS ITUKOBOTO
norpesa (¢ < ¢_) 1eOUT TepMOBOA03a00Opa PEryIupyeTCs: B 3aBUCHMOCTH
OT Harpy3Ky OTOIDICHHMS M HOJHOCTLIO O0ECIIeunBaeT reoTepMaIbHOM Tell-
JoTOH norpedHocTH oTotvieHUd U I B;

NpY HU3KKX TeMIIepaTypax Hapy>XKHOro Bo3ayxa (¢ = ¢_) 1eOUT TepMo-
BO103200pa ITOCTOSIHEH, pABEH MAKCUMAJIBHOMY M 00ECIIEUBAET MOTHOCTRIO
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U BCTONHUKA
NHUTREROM HOAM

)‘.....—J
¥]

Puc. 17. KoMruiekcHas olHOTpYOHas 3aKphITasl reoTepMayibHAsI CHCTEMA

TernsiocHabxenus ¢ THY
1 — reotepManbHBIE CKBaXHHBI, Z — MPOMEXYTOYHasi eMKOCTh, J — ceTeBasi HacOCHad
cTaHLusA; 4 — TEIUVIMYHBIA KOMOHMHAT; 5 — HacOoCHas CTaHIMs obpaTHON 3akauyky, 6 -
CKBaXMHBI 0OpaTHOK 3akayky, 7 -— ceTeBoi TennoobmeHHUK I'B; &1 9 — ucnapureny 1
koHnacHcatopsl THY; 10 — opHoTpyOHast TpaH3MTHasaA TerUioceTh; 11 — cereBoil Gak-
akKKyMmyasatop; 12 u 13 — ceTeBOM M HMPKY/SILHOHHBIA Hacocel; 14 — Bomopa3OopHBIH
KpaH; 15 — perynipylomme 3aaBHXKM; 16 — peryasTop

[TOTPEOHOCTD B TEIUIOTE OTOIUIEHUS TEIUIMILI, B TO BpeEMSI Kak Ha HyXIbl ['B
TEIDIOTHI He xBataer. Hexsarka reorepMajsbHOM TEIUIOTHI Ha HYXOH 1B
KOMIIEHCUPYETCS MMKOBBIM IOrpeBOM. PeryjinpoBaHUeE MpPOU3BOIUTCS H3-
MEHEHNEM TCIUIOBOKM MOIIHOCTH ITMKOBOI'O UCTOUYHUKA TCIUIOTHL.

[Tpu npoexTHpoBaHHM KOMIUIEKCHBIX CUCTEM I€OTEPMATIBHOrO Tell-
JIOCHAOXeHUs, o0ecneYNBaAIOUINX OTOIUIEHMEe TeIUINLbI U I'B 31aHui, 3a
pacyeTHBIC YCIOBUSA CIEAYET IPUHUMATH pacYETHBIN pEXUM 3KCILTyaTa-
[IUH CUCTEMBbI OTOIUIEHMS TEIUIMIBI, T. €. IpU Ko3ddUIMEHTE OTITycKa
TEILJIOTHI HA OTOIUIEHHUE @ = |,

YcraHoBieHHAas TEILUI0BASI MOITHOCTD ITUKOBOIO UCTOYHUKA TECIUIOTHI

Q' onpenensieTcs IIpy 3TOM 110 dopMyIie
Qr; = CGI'.B (trrs T tI‘I.JB ) (16)

TIe ¢ — YAEIbHAS TeIUIOEMKOCTh re0TepMaJIbHOTO TeIUIOHOCUTENS, X/
KT - °C); G, — CpeJHECYTOYHBIA pacXo] MUTbEBOH BOIBI B CHCTEME
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I'B, xr/c; ¢ ", — pacyeTHast Ha4YajlbHAast TeMIIEPaTypa BOAOIPOBOAHOM BOIbI B
cuctreme I'B nocne nuxosoro morpesa, °C; P = ¢ — At — pacyeTHaq
TEMIIEpATypa BOIOPOBOIHOM Boabl cucTeMbl I'B 1mocie ceTeBoro Ternooo-
MEHHUKA, °C; ¢ —pacyeTHas TEMIICpaTypa 0OpaTHON BOABI B CETH IIOCIE
CHCTEMEBI OTOIUIEHUS TeIUTMUBL, °C; Af = — Pa3sHOCTb TEMIIEPATYP TEILIOHO-
CUTEJICH Ha «TOpsYeM» KOHIIE IPOTUBOTOYHOIO TEIUIOOOMEHHKA B pacyeT-
HOM pexXuMe (pekoMeHAyeTcsd Bbiouparh A/ = 5+10 °C).

3HadyeHue Koa3pPuUUeHTa OTITyCKa TEILTIOThI ¢, COOTBETCTBYIOLIEE

BKJIIOYEHUIO (BBIKJIIOUEHUIO) ITHKOBOI'O JOTPEBa, CleAyeT ONPEeaeasTh o
dbopMyJie

o= ecGp (1 - 1)’ (17)
e
IEB o tBDH
E= T — (18)
Q BOIO
OPUEHTHUPOBOYHBIN KoadhduineHT 3¢ HEeKTUBHOCTH TEMIIOOOMEHHOTO All-
mapara cucreMmbl I'B B pacqyeTHOM pexume; £, -— pacueTHas TeMIepary-

pa BOJOIIPOBOAHON BOIBI, ITOCTynawmonie B cucremy I'B Ha nomnurtky,

°C, t! —pacyeTHas TeMIepaTypa IreoTepMajbHOM Boabl, °C.
Temmneparypa HapyXHOTO BO3[yXa Z _, COOTBETCTBYIOIIAS ¢, IIPH KO-

TOPOH TOJDKEH BKIIIOYATHCA (BBIKIIIOYATHCS) IMUKOBBIK IOIPEB, oIpele-

nsieTcs no hopMyIie

0, (t, 1,
t. — 2” : IT\ I3 H/ .
o " 8CGI‘.B (t';* "' tt;) (19)

rae £, — TeMIeparypa BHyTpeHHero Bosnyxa termn, °C; 7, — pacyeTHas

TeMIIepaTypa HapyxXHOro Bo3ayxa, °C.
I'paduk perynupoBaHus TEILIOBOM MOIIHOCTHA ITMKOBOTO UCTOYHUKA

TETUIOTHI MBT, cirenyer cTrpouTh, NONAB3YVICHh 3aBUCUMOCTBIO

0,= 0, —ecG (1 — o)t — 1), (20)

rae ¢ — TeKyUIUi Ko3pPUUMEHT OTIIYCKA TEIUIOTHI.

n’

Ipaduk obIIero pacxoga reoTepMaJbHOIO TEIUIOHOCUTES B PEXU-
Me peryJIMpoBaHMs JeOUTa TEPMOBOA03a00pa ciieiyeT CTPOUThH 110 hop-

MYJIe
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o KF(1 1) ,
CGT(tT o Z‘1“..5.'.) ~ €X] 'g‘( )HCGT(I‘T - BO,IL) o CGr.B(I;*.B — téﬁﬂ.)]

0 = Gy Gy ) r -
KF(1 1) 1)
1 - _ 2 e — ¢
i e k C (GT GT'E) :c T(T U)

rne G, — TeKyIlMHA pacxol reotepManbHoi Bonbl, Kr/c; Ku F — koad-
ULKMEHT: I Tenyonepenayy B pacuetHoM pexume (Bt/M2 . °C) u mwio-
(/b TIOBEPXHOCTH Harpera TeruioooMeHHoro anmapara ['B (m?).

[lns aToro, nosxcrabass B (21) 3sHaYeHUs TeKyuero pacxona G < G,
IOJIyYUM COOTBCTCTBYIONIWE 3HAYECHUS ¢ < @_. 3aTeM, OTIIOXMB I10 OCH
abcuUcC BBIYMCIEHHBIE 3HAYSHUS ¢, & IT0 OCU OPAUHAT — IIPUHSATHIE
3Ha4YeHus G, moiydaeM MCKOMbIN rpaduk. Ilpu arom pacxoa teruioHo-
CUTEJISI B JeTHEM pexuMe (ripu ¢ = 0) onpelensaercs rpaduyecku.

IIpousseneHue KF xapakrepusyeT KOHCTPYKTHUBHBIE OCOOSHHOCTH H

pPa3MEpbl TEIUIOOOMEHHOIO AIapaTra ¥ BeIYMCIsgETCS 110 hopMysie

o E l-¢

KF = |
G,/ G -1 1-¢G,, /G,

mpu G, /Gr#1,  (22)

NN

B eCcGry 4
|

l“pacIE_HK TEMIIEPATYPbI COPOCHOM reOTepMAIbHOMN BOIHI £, () U(HBOﬁ-
XOAWUMBIH JUISI OIIpeI2/IeHUs] KOJIMYECTBA TEIJIOThI, BO3BPAIIAEMON B BO-
JIOHOCHBIH IL1acT Nnpi obpaTHOM 3aKayke) CICOYET CTPOUTDH I10 CIEAYIO-

IIIAM pACYETHBIM 3aBMCHMOCTSIM: _
IUIST CUCTEM C IMHKOROM KOTEJIBHOU B peXMME MAKCUMAJIHLHOro AcOUTa

TepMoBo03abopa U pabOTEI ITMKOBOIO HOrpeBa (T. €. IpH ¢, < ¢)

KF

npu G, , /G, =1. (23)

G,
t, =1t — oty — 1) C;',B {ﬁ[f% ~ toon. — @l - fé)]}_ (24)
T

JUTSL TEX K€ CUCTEM B peXXUMe peryJMpoBaHus neduta TepMoBono3adopa (T. €.
py ¢ < @_), a TaKxe Ui cucteM ¢ THY Bo BeeM uanasoHe U3MEHEHUA ¢

1
GT

I TI000r0 MMKOBOTO UCTOYHWKA TEMJIOTHI NTPH BHIKJIIOYEHHOH CHCTEME
oToruieHUs Terul {¢ = 0);

[Gr(ty = 15) + Gyt g — toon )] — (25)
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G
lc =1 — (;;B (ftp — tson.) . (26)

Bo Bcex cayyasix TeKyLMil pacxon TEIJIOHOCHUTESLS] OITPeneIsieTCsI 110
rpaduKy, MOCTpOCHHOMY ITo (opmye (21). Ilpunmepsl yKpyIIHEHHOTO
pacyeTa OMUCAHHBIX KOMIUIEKCHEIX I'€OTepMAJIbHBIX CUCTEM TEILIOCHAO-
XECHUSA U3JTOXEHBI B PEKOMEHIVEMOM NpuJI. 6.

[NPHIOXEHUE 4

Perxomendyemoe

IIPUMEPBI PACYETA KODPPHUIINEHTA DOPOPEKTUBHOCTH 1JIA
PA3JIMYHBIX CUCTEM I'EOTEPMAJIBHOI'O TETLJIOCHABZKEHW A

B paccMmarpuBaeMbIX HMIKE TIpUMEpax I0JH pac4eTHOTo Ie0UTa reo-
TEpMaNbHON BOIBI, pACXOAYVEMOM COOTBETCTBEHHO Ha OTOTUIEHHE o, BEH-
TUWISILUAIO B U Topsiyee BOJOCHAOXKEHUE v, IPUHUMAIOTCSI UCXOAS M3 yC-
JIOBHBIX COOTHOILIEHWH Harpysok.

Ob1ue UCXOIHbIE JaHHBIC IUIST PACCMATPUBAEMEIX [IPUMEDPOB:

TEMIIEpaTypa reoTepMaJbHON BOALL £, = 65 °C;

pacyeTHas TeMIlepaTypa BoJbl, UAYLIEH Ha OTOMUICHHUE, ¢ = Var ;

pacyeTHasi TeMItepaTypa oOpaTHOM BOABI ITOCIE CHCTEM OTOIUICHMS £
=40 °C;

pacyeTHast TeMIlepaTypa Hapy>XHOro BO3IyXa /Ul OTOIUICHMS I,
= —13 °C;

IPOAOJIKUTEIBHOCTb OTONUTEAbHOTIO ce3oHa 1., = 160 cyr;

MECTOPOXiIEHHE ILTACTOBOTO TUIIA, ILIACT IIOJYOIPaHUYEHHBIHA ¢ [
=3 KM;

pacyeTHasg Harpyska Ha otorureHue Q= 0,81 MBrT;

pacyeTHas Harpyska Ha ropadee BogocHabxenue Q= 0,35 MBr;

LEHTPATHPHOE PEIYIMPOBAHUE TEMIIEPATYPhI TEIUTOHOCUTENS B TEIUIOBBIX
CeTSIX — KaYeCTBEHHOE, ITyTEM ITOAMEIMBAHNS COPOCHON BOIbI K FOpSUEIA.

I

A. Omkpeiman 08yxmpybuas zeomepmaivian cicmema meniocHab-
HceHun ¢ npucoedunenuem cucmem I'B k nodarowemy mpybonpoaody (m.e.
napaiteabians nocaua 2e0mepmanrbioz0 menioHoOCUmeAa Ha Omonienue u

2opayee 8odocHabxcenue)

1. YaensHpIi pacxosl recTepMaIEHOM BOMbI, NTpuxoaseiicg Ha | M BT
pacyeTHOU TEIUIOBOU HAIPY3KH, onpenensiercs nmo dopmysie (12) Hopwm.
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3
gy - 10 ( 0,7 . 03
41916540  65-5

2. Jons pacyeTHoro gebuta reoTepMaibHOI BOIBI, PACXOAYyeMOil Ha
OTOIUIEHHUE, onpenesiaeTca o ¢popmyie (9) Hopm a = 0,7 - 10°/4,19 - 7.9 x
x (65 — 40) = 0,8S.

To xe, Ha ropsyee BofocHaOXeHHe noayyuM u3 dopmyssl (14) Hopwm:
y =1 —0,85=0,15.

3. CreneHp OTHOCUTEABbHOIO UCITOJb30BAHMS MAKCHMyMa Harpysku
oripejgensiercs o gpopmynam 1aba. 1 HopMm: Ha oToruieHue

Z. = (T, /8500,
[AC @, o — CPEAHCOTONMMUTEbHbIN KO3pPUUMEHT OTITYCKA TEIUIOTHI,

onpenensieMbiii 1o opmyse (3) . 2.6 Hopm.
ITycts ¢, . = 0,52, Torma Z = (160 - 24 - 0,52)/8500 = 0,23; Ha
ropsvee BogocHabxeHue Z = (5500 + 0,35 - 160 - 24)/8500 = 0,805.
4. KoadduiMeHT UCTONb30BAHUS CKBAXHHbI OIpejesieTcs o ¢op-
MysaM Tada. 1 Hopm: ist oToruieHUs
_ 65 —- 40
- O ——r——
Texnor. = 0,23 (65 -18-5)~0,52(40 - 18 - 5)
= (6800 + 0,2 - 160 - 24)/8500=

] =79 Kr/c.

e3. (Pcp.UT.)

= 0,173;

IJISI TOPAYEro BONOCHAOXKEHMA T, .

= (,89.
3. CpenHeB3BeICHHAA BeJIMYUHA KO3(QOUILINEHTA UCIIOIB30BAHUS CKBa-
XKUHBI o ¢popmyne (13) Hopm 7, . = 0,85 0,17 + 0,15 - 0,89 = 0,28.

6. CrerneHr OTHOCHTEJILHOrO YBEJIMUEHHST PACYeTHOro Je0HUTa CKBa-
KUHBI B LIEJIOM IUIS 0OBeKTa oNpeenseTcs IpU U3BeCTHOM 1, = 0,28
JUISL TIOJIyOrpaHUYEeHHOrO TUjacTa ¢ [ = 5 KM 1o puc. 1 — ¢4 = 1,33.

7. CreneHb OTHOCUTENLHOrO cpabarhiBaHU TEMIIEPATYPHOTO MEpe-
rajga onpenensieTcd 110 gopMysiam:

Ha OTOIUICHHE

i, = (@ — 1)/t — 5); t!=t = 65 °C;

i = (65— 40)/(65 — 5) = 0,417;

Ha ropsiyee BogocHabxenme i = 1 (tak KaK £, = 7).

8. Koapduiment 3hbdbeKTHBHOCTH reOoTepMaJIbHOrO TEIIoCHA0Xe-
HUST JUIS1 NAHHOI caeMbl ompenensiercs no ¢dopmyie (8)Hopm n® =
=(0,85- 0,417 - 0,23 + 0,15 -1 - 0,805) 1,55 = 0,31.

49



b. 3asucuman cucmema omonasenun ¢ NUKOEHIM 002pe8oOM
2€0MEPMAALHO20 MenioHOCUMeLn

t = 100 °C,
10° ( 0,7 0.3 )
Y. — 2 » o —
1 0 = a5\ Moo a0 T 65 -5) = 4 K/°
_ 3
o = 0,7 -10 - 07,
2. 419(100 - 40)4
y=1-07=03.

3. KoadpdunueHT oTnycKka TEIUIOTHI, COOTBETCTBYIOIUMA MOMEHTY
OTKJIIOYEHHSI ITUKOBOIO JIorpena, onpenensercs mo ¢opmyie (7) Hopm
P o = (65 — 18 —5)/(100 — 18 — 35) = 0,545.

4. Ilyctp Ko3(pPHUIIMEeHT OTITYCKA TEIUIOTHI, COOTBETCTBYIOUIUNA MO-
MEHTY OKOHYaHMs OTOMHUTENbHOrO ce3oHa ¢ = 0,27,

5. OpueHTHPOBOYHASA IPOHO/KUTENBHOCTD padOThI IMKOBOI'O JOIpe-

Ba T (cyr) ompenenseM 1o ¢popmyie (4) Hopm:
1/8

Tn = (1 T (an) /A:«

rme A U B — sMIiupudeckre KoadMpUILIMeHThI, OIpeacIsicMblE COOTBET-
cTBeHHO no rpadukam puc. 3 u 4. [lpu + = —13 °C; A = 0,04; B = 0,6.
Torza T, = (1 — 0,545)1/08/0,04 = 57,5 cyr.

6. OTHOCHUTEABHBIN KOIMMDUIIMEHT OTIYCKa TEFUIOThI OIpelessieTCs
o dopmyne (5) Hopm ¢ = (0,545 + 0,27)/(2 - 0,545) = 0,75.

7. TeMniepatypa cCOpOCHOM BOIbI, COOTBETCTBYIOIIAS MOMEHTY OTKIIIO-
yeHU sl ITMKOBOro JAOrpeBa, NpUOIMXKeHHO olpenendercs no dpopMmyle

t. =@ (1, — t, —5) + (¢, + 3),

¢ = 0,545 (40 — 18 — 5) + (18 + 5) = 32,3 °C.

8. KoadpduuueHT UCTI0Ih30BaAHUSI CKBAXUHBI Tip4 OTOIUICHUH OIIpe-
nenxsiercsa nmo ¢gopMysie u3 tabn. 1 Hopm

_ _575-24 X (160 — 57,5)24 ~0,75(65 - 32,3)
CKBOT — 250 8500 (65-18-5)-0,75(323-18 - 5)
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9. Jlonis MUKOBOTO HOrpeBa Ha OTQIUICHHME ONpelesiseTcs: o rpadu-
kaM puc. 2 HopmMm. ITpn

fry =1 100-65
-1, -5 100-18-5

= 0,45

.~ 1, =100 — 40 = 60 °C ,
d =0,11.

10. CreneHb OTHOCHTEIBHOTO CpabaThIBAHUS TEMITEPATYPHOI'O Mepe-
naja:

Il cucTeM ototwteHud i = (100 — 40)/(65 — 35) = 1;

JUI CUCTEM Iropsiiero BOAOCHAOXeHUs i . = 1.

[1. CpeaHeBapeliieHHas BeMduHA Ko3GhEAUUMEHTa HCIIOIL30BAHUSA
CKBaXWHBI ornpenessiercs mo ¢popmyne (13) Hopmzt, = 0,7 - 0,365 +
+0,3-0,89=0,523,7_ .. = 0,89 (cM. npeabiaymi npuMep).

12. ITo puc. 1 onpenensem ¢, = 1,16.

13. KoadduucHT 3PpPpeXTHBHOCTHY T€OTEPMAJIBHOIO TEILIOCHAOXe-
Hus obbexra paseH e =10,7-1-0,23 (1 —0,11) +0,3-1-0,805]1,16=
= (),446.

HPUH/TOXEHHE 5

Obazamensroe

IMPIMEP 1TIOABOPA OTOIIATEJBHBIX ITPUBOPOB
N ITOCTPOEHHUE I'PAPUKOB PEI'YJIUPOBAHNA 'EOTEPMAJIbHbIX

CUCTEM OTOIUIEHUA

Huxe nipuBeaeH npuMep pacuera TpeOyeMoro HOMUHAJIBHOIO Tell-
JIOBOTO ITOTOKA OTOIIMTEJBHOrO prubopa reorepMajibHOM CUCTEMBI OTO-
TUICHUS, YCTAHABIKBAEMOI'0 B ITOMEICHUU.

Ucxonubie 1aHHBIC:

pacyeTHast MoliHoctb rnpubopa Q = 1000 Br;
pacyeTHasi TeMiieparypa ropstyeil poant ¢'= 80 °C;
pacyeTHAs TeMIEpaTypa BHYTPEHHETO Bo3nyXa B moMeuleHuH 7, = 18 °C.
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Puc. 1. I'padpuk pacxona TerioHocH- Puc. 2. I'padpukx temneparyphst odpar-
Tes IPU KOMWYECTBCHHOM peryin- HOH BOABI IIPU KOIUYESCTBEHHOM pery-
POBAHHUU OTOIMATEIbLHOU HArpy3Ku JIMPOBAHHHM OTONUTEIPHOU HAarpys3Ku
(1= 80 °C, t'=35°C, t = 18 °C) (2= 80 °C, t'= 35°C, t = 18 °C)

1. 3amaguMcst pacueTHOMN TeMIepaTypoit oGpatHolt Bomsl t| = 35 °C.

2. OnpeaensieM pacyeTHVIO CTEIIeHb cpadbaThIBAHYSI TEIUIOBOIO TOTEH-
LMaJ1a TETUTOHOCUTEIST IIPH 3aJaHHBIX yeaoBHsX 110 dopmyie (17) © =(80—
—35)/(80—18)=0,73.

[Tockonbky t'> 0,4, pacyer ciaenyeT Bectd 1o dopmyiie (18).

3. OnpenenrM pacdCTHBIM pacxol TEIUIOHOCUTE IS Yepe3 OTOIMUTENb-
HbIA HIpudOop

Q0 1000
c(ty - 13)  419-10°(80 - 35)
4. BribupaeM TUIl OToIUTeNIbHOro npudbopa — KoHBekTop KH-20

«Komdopr (n=0,35; p=0,07) u no popmyne (20) BerurciasieM pacuer-
HbI CpEIHECTEIICHHON TEMIIEPATYPHBIN HAIIOP.

G, = 0,005 xr/c.

l—

0.35[(80 - 18) — (35 - 18)] /> )
Aler = N -0,35 ror 0,35 | =339 7C.
(35 — 18)035(80 — 18) 0%

st BoraMCIeHYst Al MOXHO TaKXe€ BOCITONB30BaThCs IMpOrpaMmoin 1
Ipwi. 7.
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5. OmnpenenuM 3HaveHust G, 4 At 1o ¢opmyiam (21) u (19): G =
=(,005/0,1 = 0,05; At = 33,9/70 = 0,48.

6. OnpenenuM no dpopmye (18) HOMHUHAIBLHRIM TEIUIOBOM IOTOK OTO-
TUTEJBHOrO MPUOOPAd, KOTOPHIA HEOOXOAMMO YCTAHOBUTDH B TAHHOM I10-
meweHuu: @ = 1000/0,48%73 - 0,05%997 = 3322 Br.

ConoctaBjieHUE NOJYYEHHOIO pe3y/IbTaTa ¢ IMACHOPTHHEMMU NTaHHBIMH
Ha KH-20 noka3seiBact, 4To B JTaHHOM ciIy4ae ISt IIOKPBITHA paCYEeTHBIX
TEIUIONOTEPL CAeayeT ycTtaHoBHThE 3 npubopa KH-20 — 2,0, nMmeroummx
JIIMHY opebpedHoi yact 700 MM mwin 2 npubopa KH-20 — 2,9 ¢ miu-
HOHU opedbpeHHOU 1wacTtu 1000 Mm.

7. B Tex cayvasix., Korna rnojlydeHHoe B pe3yjbTare pacdeTra KoJuyec-
TBO HPUOOPOB 110 KOHCTPYKTUBHBLIM COOOPAXKCHNSM B MMOMEIIEHUHN pa3-
MEIIEHO OBITh HE MOXET, pacyeT CAeAYyeT [IOBTOPUTH, YBEJINYMB pacyeT-
HY1O0 TeMIiepaTypy oOpatHol Bonbl: 40; 45; 50 °C u T.14.

[IpumMedanue. HoMmuHaneHbIH TeTUIOBON NTOTOK (J,, oTONMMTEIBHOrO npubopa,
KOTOPBIY HEODXOOUMO YCTAHOBHUTE B [TOMELICHUH, MOXHO TaKXe ONpeaelsiTh, 110JIb3YSICh

NPOrpaMMoOi 2 peKOMEeHIYEMOro Npua. 7.

Jiist mocTpoeHud rpaduKa KOJIMYECTBEHHOIO PErYIMPOBAHUS OTOMH -
TEAbHOM HArpy3Ky BHAYAIE OITPENCIUM BEANIAHY X, BOCHOIb3YSCh DOp-
MyJioi (29) wiau nporpaMMoi 3 peKoMeHAyeMoro rnpui. 7.

 80-05(35+18) 1
—1n05!1 *
X =100 N = e e 1007

-1

(35 -18) - (80 - 18)™>

= 1,61.
0,57%°%(35 - 18) %% — (80 - 18)™> _

x In

anee, noab3ysach dopmynoit (28) nim nmporpaMMoi 4, a Takxe ¢op-
myiroit (30), nmoctpouM rpadukm pacxoga TEIUIOHOCUTENIA U TEMIICPaTy-
pbl 0OpPaTHOM BOIBI CUCTEMBI OTOIUICHUST (CM. puc. 1 1 2).

IHIPUHTOXEHHUE 6
Pexomenodyemoe

[IPUMEP PACYETA KOMILIEKCHOY CUCTEMBI
TEOTEPMAJIBHOTO TEIIJIOCHABXEHHNA

OnpenenM OCHOBHbBIC TEXHUYECKHE ITOKA3aTe M KOMILIEKCHON CHUC-

TeMBI FeOTEPMAJIBHOI0 TEIUIOCHAGKEHMSI, 00ecTIeYUBaAONIEd OTOIUICHHE
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TeIUIMLIBI U ropsAdyee BojJoCHaOXeHue 3gaHuil (cMm. puc. 15—16 pexomMeH-
IYEMOro IpHIL. 3), KOTOopble HEOOXOAUMEI ISl TEXHUKO-3KOHOMHNYECKHMX
pacYETOB.

UcxonHble NaHHBIE!

TeMIepaTypa TepMajlbHoi Bolbl £/ = 90 °C;

pacyeTHas] TeMileparypa oOpaTHO BOJbBI CUCTEMBI OTOIUIEHUS TeIl-
JIMUBL ¢ = 50 °C;

pacyeTHast TeMIiepaTrypa HapyXHoro Bosayxa ¢, = —22 °C;

TEMIIEPATYpPa BOJIOIIPOBOIHOUN BOIbI bon, = [0 °C:

TemIeparypa BHyTpeHHEro Bosayxa B termue 7, = 18 °C;

pacyeTHBIH NeOUT reoTepMalbHOM BOIbI TepMoBogo3abopa G, =
=139 kr/c;

pacueTHass HaYaJIpbHadA TeMIiieparypa HarpeBacMoH BOIbl B CUCTEME
I'B mocne UTIIT ¢ | = 62 °C;

pacyeTHbIH CPEIHECYTOYHBIM pacxol Boasl B cucreMe ['B G = 75 xr/c.

1. 3aganyMmcs pac4eTHOM TEMIIEPATYPOIl BOLOIIPOBOAHONU BOOBI IOC-
ne TeIoOOMEHHOro arnmnapara

. =t - At , =50-5=45 °oC

(cM. pexoMeHayeMmoe Ipui. 3).

2. Tpebyemsiit kosdduiieHT 3PDEKTUBHOCTH TEIIOOOMEHHOIO anfia-
pata I'B onpenesnm no dopmyiie (18) pexoMeHayemoro npui. 3. € = (45 —
— 10)/(50 —10) = 0,88.

3. Ilpoussenenue KF, xapakTepUsyiollee KOHCTPYKIHIO H pa3sMeph!

TEIIOOOMEHHOTIO allfapara, B COOTBETCTBUM ¢ hopMyiion (22) peKOMEH-
AyeMoro IIpwi. 3 paBHO:

3
o 41910075 1-088
75 /139-1  1-088-75/139

(t.e. Hanmpumep pu K = 1000 Br/(Mm? - °C), F = 1010 M?).

4. YCTAaHOBJIEHHAs TEIIOBASI MOLIHOCTL TNMUKOBOI'O MCTOUYHUKA TEIl-
JIOTHI ompenensieTcss no gopmyne (16) pekomenayemoro npui. 3. Q! =
=4,19 - 10° - 75 [62 — 10 — 0,88 (50 — 10)] = 5,2 MBr.

5. 3HaueHue Ko3pPULMEHTA OTIycKa TEHJIOTHI, COOTBETCTBYIOLIEE
BKJIIOYEHHIO (OTKJIIOYEHUIO) ITMKOBOIO I0rpeBa, onpeaensiercs o ¢op-
myise (17) peKoMeHAYeMOro ipui. 3.

100
o - 5,210 053

0,88-4,19-10% - 75(90 - 50)

= 1,01-10° Br/°C
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a COOTBETCTBYIOLLAS ¢ TEMIIEpaTypa Hapy:XXHOTro Bo3ayxa 7. 110 GopMy-
jge (19) Toro xe npuioxeHus:

5.2-10°[18 - (-22)]
0,88-4.19.10° - 75(90 - 50)

6. B cooTBeTCTBHH ¢ JaHHBIMU KiuMaTojoruy (r. I'posHeiit YeueHo-
Huryickoit ACCP) nponomKuTe IbHOCTh paboThl IIMKOBOro Aorpesa (rnpu
t, < —2,7°C) cocrapur 1457 yacoB ~ 61 cyr.

['on0BY10 BEIPaOOTKY TETUJIOTHI 1Sl IMKOBOTO JOrPEeBA MOXHO YCTaHO-
BUTH, OIMPEAEHUB IIONIAAb, OTTMCAHHYIO IpadPUKOM IOJ0BOM BBEIpAOOTKM
TEIUIOTHL (pHcC. 1), KoTopas B JaHHOM ciydae paBHa 8100 I'/lx/ron. Ilpu
CpEeIHEM K.ILJA. IMKOBOM KoTrelbHOM 0,7 171 BbIpaOOTKH 3TOTO KOJIUYECT-
Ba TeIUioTel norpebyercst 1421 t y.1. B cucremMe ¢ TeruioHacocHoy ycra-
HOBKOH pacxop 3:exrtposHepruu B THY npu cpeaHem xosdduuuenre
npeodpazopauus 3,5 coctabut D = 8100/3,5 = 2314 I'1x/rox.

tan = 22+ = -27°C.

a,,,msm

l-;

-.I.h..\
HEREEEER .S

HEEEREEEER S
BEREEREREREREEERNS

005 10 -20 23 200 400 600 80D 1000 7200 1400 v

Puc. 1. I'paduk npogo/XKuTEeNbHOCTH TEIVIOBOM HArpy3kK¥ IMMUKOBOTO
UCTOYHUKA TETUIOTHI
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['onoBoit pacxo recorepMajibHOIO TCIJIOHOCUTCIHST MOXHO OIIPEOC-

JAUTh, YCTAHOBMB ILIOLALb, ONUCAHHVIO I'pa(PUKOM ITPOJOJIKUTEIBHOCTH
pacxoja reoTepMajyibHOTO TeIIOHOCUTENSI (CM. pUC. 2), KOTOPBIA I1OC-

TPOEH Ha OCHOB4HMHU Ipaduka peryauposaHusa G (¢) no dopmyne (21)

peKoMeHIyeMoro npui. 3. B paccMarpuBaeMoM ciyyae rogoBOii pacXxon
TeIUIOHOCUTEJIST cocTasisier 2,6 - 10° 1/rox.

Gy, IM/Y

..L

---L

ﬁllll
TTT
l T

t, 20 0 5 0 =510 -15 ~22 2000 400 6000 8000 v

Puc. 2. I'padpux npoaoXUTEABHOCTH PACXOdd IreOTePMAIILHOIO TETIOHOCUTEIS

I'paduk TeMmnepatypsl COpOCHOH reoTepMaJibHGH BOAbBI (HEOOXOMM-
MBIM [UISl pacyeTa IJIACTOBOM ILIMPKVYISUMOHHOM CUCTEMbI), MMOCTPOECH-
HBIM MO COOTBETCTBYHOILUMM 3aBUCUMOCTSIM, MPHUBEIECHHBIM B PEKOMEH-
IyeMoOM IIpHJI. 3, HpeacTaBaeH Ha puc. 3. Temnepartypa cOpOCHOM BOJBI
B JIETHU repuon 3xcruryatauuy pasHa 16,1 °C, B pacyeTHbIN Tepuon B
CHCTEeME ¢ NMHKOBOH kotenpHoH ¢, = 31 °C, B cucreme ¢ THY — 22 °C.

T,

Puc. 3. Temineparypa cOpoCHOI reoTepMaibHON BOIBI
— KOMIUIEKCHAS CUCTEMA ¢ TTMKOBOU KOTCLHOM;
— — — —T0 Xe, ¢ HTY
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HHPHITOXEHHE 7
Pexomendyemoe

MPUKJIALHDBIE [TPOTPAMMBI AJISA PACYETOB 3JIEMEHTOB
F’EOTEPMAJIBHBIX CUCTEM TEIINIOCHABXEHMSA HA muxpo3BM

Huxe npUBeaeHbl MporpaMMbl ¥ MHCTPYKLHMYA K HUM JUIS BBIYUCIE-
HUM ITO HEKOTOPbIM PAaCUYETHBIM 3aBUCHMOCTSIM JaHHBIX HOPM Ha MUK-
pokanbkyasaropax b3-34, MK-54, MK-56 u MK-61. OtaenbHeie onepa-
¥¥, 0003HAYEHHDLIC HA 3TUX THUIAX MAIIMH MO-pPa3HOMY, C LIEJIbI0 YHU-
(buKaunuu OJaHbl B 0DO3HAYEHUSIX MaliuHbBI b3-34.

1. Boraucaemie pacieTHOr0 cpeAHeCTENIEHHOT0 TEMNEPATYPHOIO HANOPa
(hopmyia 20)

IMporpamma 1
A;[p;“ Komanma { Kox r'k“mz::rz[:.:;f:«: [ KOM;IHIIa mKo,u TTA;[p;: Komanma | Koa
- — s. R — e e :
00 | WIIl | 61 || 12 | UIIS |65 || 24 - |1
01 NIi12 62 13 FxY 24 || 25 1288 64

02 | — ||| 14 | O5 (45 || 26 | + |13
03 | Mo | 60 || 15 | A2 |62 || 27 | FI/X |23
04 X | 1216 | 403 |63 (|28 | M7 |47
05 | M4 |44 || 17 | — |11 || 29 | A0 |60
06 | WML | 61 |] 18 | T6 |46 || 30 1 |0l
07 | WO3 | 63 || 19 | U0 |60 || 31 + |10

_ 111120 | /—/ |OL || 32 | Fliyx |23
09 ns | 45 [t 21 | vme |66 |l 33 | U7 | 67
10 | umo | 60 || 2 o |24 |} 34 Fe | 24

i

11 | /—/ |oL {23 | AN5 |65 || 35 | C/I |50

HHucTpykunsg x nporpaMme |1

- Habpatn " BLITONHUTE |
Coacpxanue ARCTTO KOMAHILL Pesynwrar
- e | | i -
n. 1. Beecty nporpammy 1
1. 2. 3aHeCTH B ITaMATh UCXOAHBIC r I10
JAaHHBIC ¢ [T |
1 12
A 13
n. 3. Bauncauts Af B/O C/T1 |3Hauyenue At B pe-
, | jruerpe X
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2. Boascensie HOMYMHATLHOIO TEILUIOBOI'C HOTOKZ OTONUTEIbHBIX

npHOOPOB re0TEPMANBHLIX CHCTEM OTOILICHHAS

IIporpamma 2

AIpec ‘ Komanga | Kon LLAH ec | KomaHna | Kon Anpec | Komanaa | Kox
IR SN + — _f |
00 UII1 61 21 | UII6 66 42 U7 67
o1 | wum | 62 || 22 Fo I 2 || 43 B | 24
02 — 11 i 23 U115 65 44 117 47
03 UIo | 60 |} 24 — 111 45 WIS | 68
04 X | 12 25 | HI4 64 46 0 00
05 I14 44 26 113 47 | | 0—
06 Ui | 61 || 27 | F/x | 23 43 1 01
07 WUTI3 63 28 N7 47 49 | 4 13
08 | — | 11 {29 | MImo | 60 || 50 m4 | 44
09 M5 | 45 30 1 1) 51 | W9 | 69
10 HAII10 60 31 + 10 {| 52 | W4 64
11 /—/ | OL {| 32 | FI/X | 23 || 53 Fx 24
12 UII5 65 33 UT17 67 54 ;01 67
13 Fxy 24 34 Py | 24 || 55 X |12
14 s | 45 || 35 7 07 56 | HIa | 6—
15 UII12 I 62 || 36 0 00 57 - 13
16 | WI3 63 37 = | 13 {] 58 Fl/X | 23
17 — | 1 38 n7 | 47 59 CIl 50
18 6 | 46 || 39 | WO | 60 |
19 78000 60 || 40 1 01 |
20 | /—/ i 0L || 41 - 10 ,
1 ] L —
HUHCTpyK1IMA K nporpaMme 2
C Habpats | BbinoaHuT: |
oJcpXaHue I qUCTTO KOMAH.IBI Pesynprar
n. 1. Beectu nporpamMmy 2 i
1. 2. 3aHECTV B 11aMSITh UCXOOHBIE n 110
NAHHbIE L I11
£ II2
t 13
G I8
P 19
Q [1a F
n. 3. Beruucmurs Q, B/O C/IT |3nayenue Q, B pe-
rucrpe X
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3. Borunciaesne nokasarens y AId HOCTpoeHHs rpaduKos
KONWIECTBCHHOIO PELry;IHpOBAHUSA OTONHTEbHOM HArpy3ku (dopmyaa 29)

Ilporpamma 3

T

Anpec | KomaHna | Kox || Aapec | Komauna | Koxn l! Anpec | Komanaa | Koxa
— -+ + 1 e

00 | MMl | 61 || 24 | UM8 | 68 || 48 s 13
01 | WAm2 | 62 || 25 e |24 || 499 | Fi/x | 23

02 + 10 || 26 n7 | 47 || 50 Fln 18
03 | 2 02 || 27 | UM | 61 51 | Tlec | 4C
04 | = | 13 || 28 | MID l 62 |l 52 1 01
05 /—/ | OL || 29 | — 11 53 | WUII4 | 64
06 | UIMO | 60 || 30 e | 46 54 — |1
07 + 10 || 31 | U9 | 69 55 | FlI/X | 23
08 15 | 45 || 32 | WUII6 | 66 56 | HUIlc | 6C
09 | UIO | 60 || 33 | EX | 24 || 57 X 12
10 | U1 | 61 || 34 Ma |4— || 58 | U5 | 65
11 — 11| 35 | A7 | 67 || 59 + 10
2 uns |65 || 36 | — |11 |l 60 | F/x | 23
13 < 13 37 Ile 41 61 Ilc 4C
14 | FI/X | 23 || 38 | HAI9 | 69 62 0 | 00
15 Fin 18 || 39 0 |00 || 63 | 0—
16 15 | 45 || 40 R 64 5 05
17 | MUII0 | 60 || 41 5 05 || 65 Fin 18
18 | M2 | 62 || 42 Py | 24 66 | WUllc | 6C
19 | — 1L || 43 HWla |6~ || 67 | X 12

20 | T8 | 48 || 44 X |12 || 68 | ¢/ | 50
21 | UM3 | 63 || 45 | U7 | 67
2 | /—/ oL || 46 — |11

23 [19 49 ’ 47 HI16 | 66
- - L

MHcTpyxkuya K nporpaMme 3

il

Habpars | BpInoaHnTh

ConepxaHiie . — PesynbTaTt
1. 1. Beecru nporpammy 3
1. 2. 3aHeCTH B IIaMZTh FIOCTOSTH- t | 10
Hbl€ YCXOJIHBIE JIAHHbIE f I11
1 12 |
7 I13
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ConepxaHue

n. 3. OnpeneauTst 3HaYCHUE Y

P |

abpatb | BuInmonuuTts

4UCJIO KOMaHIbl

Hpodonxcenue

Pesynarstat

14
B/O C/I

v B per. X

A —

i

4. Iocrpoenne rpaduka pacxona TEIIOHOCUTENS NPH KGJAYECTBEHHOM
peryiMpoBaHMH OTONHTEILHOM Harpy3kn (dopmyaa 28)

[Tporpamma 4
Agpec | Komanna | Koin T Anpec | KoMmanga | Kon I Arpec | Komanna | Kox
- — — } g e e ——— - —
00 | IIO 4() 09 HII?2 62 1 18 { /—/ 0L
01 HII1 61 || 10 HTI13 63 || 19 HUIl6 | 66
02 | HI2 | 62 1| - I 20 |+ 10
03 — i1 l 12 [17 47 1 21 HUIIS | 65
04 I15 45 i3 | HIH4 64 l 22 -2 13
05 Uil | 61 14 WIIO 60 || 23 /X 23
06 Uz | 63 || 15 Fx 24 |1 24 WIo | 60
07 — 11 16 ﬂ HUI17 67 25 X 12
08 [16 46 || 17 X 12 26 C/11 l 50
Mucrpyxiius X nporpamme 4
C { Habpartb | BelnmofHUTL | p .
L OJICPXKAHHUEC J i 1 gU C{I_?_ X PM ﬂﬂﬂb_I_L | ETBT&
T
n. 1. Beectu nporpammy 4 |
n. 2. 3aHEeCTH B NaMATh NOCTOSH- | ! 11
Hbl€ MCXOIHbIC JAHHBIC ! I12
A R | K |
X 4 | _
11. 3. OnpeaeauTs ouepeaHoe 3Ha- | ouepen- | B/O C/II G| GB per. X
yeHue G HOE 3Ha- |
t YEHHE @
. 4. JIns onpeneaeHust Clenyro-
11ero anage}mg_G_ —xn3 _
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5. IocTpoenne rpadyka pery MpoBanus pacxoja reoTEpMAIBHON BOALI B
KOMILIEKCHUH CHCTEME reoTepMaIbHOTO TeNJIOCHA0XeHH S

(¢opmyna 21 pexomenayemoro mpai. 3)

[lporpamma 5
AIpec | KomaHaa | Kog @npec1 KOM&HHi.l Kt_:_:,zzr | Anpec | Komanna | Koxn
00 [19 49 21 =+ 13 42 X 12
01 UI17 67 22 Fex 16 43 [—/ 0L
02 HUII5 | 65 23 [Ic 4C 44 HIla 6—
03 — i1 24 UTIS 65 45 + 10
04 NII9 69 25 UIre | 66 46 Id 4T
05 X 12 26 — 11 | 47 01 01
06 UIo | 60 27 M0 60 || 48 | MIlc 6C
07 X 12 28 X 12 49 — 11
08 ITa 4— |} 29 HT13 63 | 50 [1s 41
09 HTIT3 63 30 X ! 12 1] 51 NI17 67
10 Fi/X l 23 31 I1d 4T 52 HII8 68
§ e 41, 32 U117 67 53 | — 11
12 HUIIS 69 | 33 HUII6 66 | | 54 110 60
13 F1/X 23 34 — 11 55 X 12
14 Ulle | 6L 35 UII0 I 60 56 HUI14 64
15 — | 11 36 X 12 57 X 12
16 HUIT1 61 37 nI19 69 58 | Ulle I 6L
17 X 12 |1 38 X 12 || 59 X 12
18 T2 62 39 NItd | 6I 60 NIld 61
19 X i2 40 — 11 61 —_— I 13
20 UTII0 60 41 Ullc 6C 62 /X 23
, | ] 63 | C/II 50
HHCcTpyKinsa K nporpaMme 5
CopepxaHue Hab6pats uncno | DPITIOTHHTE Pe3yabTat
_ L e _ _ _ i _EQM&HIIH * _ _
. 1. BeecTy nporpaMmy 5
n. 2. 3aHecTH B IIAMATh TNOCTOSH- C I10
HbIC UCXOAHBIE JaHHbLIE K 111
F I12
G, 13
G’ 14
£ I15
e |
¢! I17
£ 18 |
n. 3. OnpenesuTy oYepeIHOE 3Ha- | OYCpPEeIHOE B/O C/I1 |[gpBper. X

YeHUC ¢

1. 4. Jins onpeneaeHust cacayioue-
ro 3HaueHusd ¢ — K II. 3

|

3HauYeHHE G,




