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Otgen paspaboTkn HOpMaTUBHBLIX AOKYMEHTOB 8 obnacTtu

CENLCKOXO3ANCTBEHHOTO NPOSKTUPOBAHNA ¥ CTPOUTENBLCTBA
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CUCTEMA HOPMATUBHbLIX IOKYMEHTOB
B AFPOMPOMbBILEHHOM KOMMNNEKCE
MUHUCTEPCTBA CENbCKOrO XO38NCTBA
POCCUACKOW ®EAEPALMY

PEKOMEHAALIAA

PEKOMEHOALIUU MO UCNOMb30BAHMUIO

HETPAOMLUMNOHHBIX UCTOUHUKOB IHEPI'UM
B XXMBOTHOBOACTBE, KOPMONPOU3IBONCTBE,
KPECTbAHCKUX XO3AUCTBAX 1

CEJIbCKOM XXWUJ1IOM CEKTOPE

BBELEHUE

B pexomexnpayuax ob6obueH onsiT UCNonb3oBaKuA HeTpaau-
LUOHHbBIX UCTOYHUKOB 3HEPrnU B XUBOTHOBOLCTBE, KOPMONPON3BOA-
CTBE, KPECTbAHCKUX XO38U4CTBaxX U CENbCKOM XWUIIOM CeKTope:. AnS
CYLLKV CeNnbXo3npoaykuuu, oborpeBa XNBOTHOBOAHECKUX NMOMELLEHUIA
W NoAOrpesa TEXHONOrNMYECKOW BOAbI, aBTOHOMHOFO aHeprocHabxe-
HUa hepm 1 BoAONOAbEMA.

[fpeacrasneHbl METOAbL! OLIEHKM IKOHOMUYECKOU adpdhexTuB-

HOCTU OT UCNOJSIb3OBAHUA KaX0ro Buaa 3Heprn.
PekomeHaauunu npegHasHadeHbl 4ns paboTHUKOB NPOEKTHBLIX

opranunsauuina u cneynanuctos AlNK Poccun.



1 OWKE NONNOXEHUA

11 PexomeH4aunn npefHasHaveHbl Ana cosfanua agpdek-
TUBHLIX TEXHUYECKUX PEeWeHnn nNo NPUMEeHEHWI HeTpaguunOHHbLIX

WCTOMHUKOB 3HEepruv B CEeNbCKOXO3ANCTBEHHOM [pOU3BOACTBE W

CeneCKOM XUnom gorHae
12 PexomeHgauywun coctasnedbl Ha OCHOBE W3y4eHUs W

obobuwieHna onbiTa NPUMEHEeHUs pPas3paboTaHHbiX Pa3nNU4HbiMW opra-
HU3AUUSMWN TEXHONOIMYECKUX, TEXHUYECKNX Y IKOHOMUYECKUX pelle-

HWKA C UCNONB30BAHNEM HETPAANLINOHHBIX NCTOMHUKOB IHEPTUU,

13 B HacTosuwnx pexomersnauusax paccMmaTtpmBaroTCca cambie
AOCTYNHLIE HETPAAULUMOHHLIE UCTOYHUKK 3HEPrin ANa HYX3 XUBOT-
HOBOACTBA, KOPMOMNPOU3BOLCTBA, KPECTbAHCKNX XO3AUCTB U CENbCKO-
rO XXWUNOTo CeKTopa CONHeYHaa paguauvs, BeTpoBas 3JHeprua, reo-
TEPManbHbIE BOAbLl, & TakXe BTOPUYHOE Tenno XuBOTHOBOAYECKUX
nomMmelulesnn

14 Tepputopren, rpe yenecoobpasHoO UCnoNbL3OBATL CON-
HeYHYIO paanauynio B NeTHee BpemMa Ans Cyliky CenbCKOXO3RUCTBEH-
HOU NPOoAYKUUK KW nogorpera BOAbl, ABNAIOTCA PEernoHbl, pacnono-
MEHHbIe 1oXHee 60° CEeBEPHOW WUPOTLI, @ AN OTONNeHUa nomelle-
HuM - oxHee 50° cesepHon WNPOTLI (npunoxeHue A, pucyHok A.1).

15 [na wcnone3oBadua BeTPOIHEPreTUHecKnXx YCTaHOBOK
uenecoobHpasHbiMy ABNRIOTCA pPervoHbl CO CPpeaHerofoBOW CKOPO-
CTbiO BETPA 6 M/C 1 Bbitle (NpuNoXenne A, pUCyHoK A 2)

16 OCHOBHbIMU pernoHamyt BO3MOXHOIO WCNONb30BaAHUS

IHEPruK TepmanbHblx 804 asnswTea Kaekald v [lanbrui BOcTok

(npunoxenne A, pucyHok A 3)
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17 [pr ucnonb3oBaHny HETPAANUUOHHLIX UCTOMHUKOB IHEP-

rMn yenecoodbpas3Ho paspabarbiBaTh, UCXOAR U3 KOHKPETHLIX YCNOo-
BUW, BapuUaHTbl OAHOBPEMEHHOIo NPUMEHEeHUA ABYX WKW HECKOMbKNX

MCTOUHNKOB
18 Pekxomengauuy cogepxar NPUNOXEHUA, B KOTOPLIX

npuseaeHbl crepyoujue marepuansi.
- KapTorpagunyeckum — npnnoxexune A,

- rpahudeckuin — npunoxexue b,

- TabNUUHLIA — NpUNoxexue B;

- METORVKU TEXHONOTMYECKOro pac4eTa — npunoxenue I,
- CXeMaTu4ecKun — npunoxenune [,

- popMa pacyeTa nokasarenen IKoHoMUudeckon addexrua-

HOCTU — npunoxeHue k.
2 HOPMATUBHbIE CCbINKHA

B HacTosuwux pekomergauuax WMCNOoNb308aHb! CCLIIKKM Ha

cheayoume OKYMeHTb!
CHull 2 04 05 -91° OTtonneHne, BEHTUNALNA U KOHAMLNOHW-

poBakune Bo3fyxa
FOCT 2874-82 Bopa nutbesasn, (urnenuyeckue Tpebosarng

“ KOHTPOIb 33 Ka4eCTBOM.
FOCT 10354-82 [lneHka nonuaruneHoBan TexHUYECKue yc-

N10BUA
FOCT 16272-79" MneHka NOnUBMHUNXNOPUAHAA nnacTudu-
UuposaHHaa TexHudeckas. TexHuyeckue ycnoBus.
TY 6-19-97-80-78 [lneHka nonuatunneHoBans apMnposaHHas
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TexHu4eckve yCnoBus

CTY 30-MNY-2375. TkaHb u3 neHononuypertaHa. TexHuveckue
ycnosus

MMNB 01-93 Mpaswuna noxapHon Be3onacHoCcTn B PoCCUACKoM
depepauuu.

TS [Ipasuna TexHU4eckown 3Kcnnayartayuu 3neKTpoyCcTaHo-
BOK NoTpebutenei

MeToaunyeckue pekomeHgauum no oueHke 3IPPEeKTUBHOCTY

MHBECTULUMNOHHBLIX NPOEKTOB (BTOpaA pehakuusa) (yTeepxaeHbl MuHa-
koHOMMKKW Poccun, Mundun Poccun, Tocctpon Poceun 21.06.1999
r), - M. Skonomuka, 2000.

Mpaeuwna oxpahbl NOBEPXHOCTHLIX BOA OT 3arpa3HeHnA CTOu-

HbIMW BOAAMMY

3 PEKOMEHOALMWU MO UCNONb30OBAHUIKD CONHEY-
HOU PAOVALINA

3.1 Cpeacrsa npeobpaszoBaHus CONHEYHON paguvauum B

TeNsoOBYK JHEPruio

311 [Ana npeobpasoBaHng aHEPrMn CONHEYHOW pagunauvu 8
Tpebyembin Bua 3Heprun (TENNOoBylo) WUCNONB3YIOTCA FENUOKONMEK-
TOPbl TUNA «FOPAYNU ALK

312 ennoKoNNexkTopst, NPUMEHREMbIE B8 CENbCKOXO3AUCT-
BEHHOM NPOU3BOACTBE, Pa3fenaTca Ha BO3AYLWHbIE U XUOKOCTHbLIE
(BOASAHbIE) BO3gyLWHbIe B OCHOBHOM WCNONbL3YIOT ANSA CYWKN Cenb-

CKOXO3ANCTBEHROW NPOAYKLUN, XUAKOCTHLIE - ANA noaorpesa oAbl ¢
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oborpesa 30aHvi.

3.13 [enuoxkonnekTop npegHasHauer 4Ns ynasnueaHusa
CONHEYHOW paauauun (NPaMon, oTpaxeHHoK n guddy3Hon), norno-
LieHMA ¥ npeolpa3osBatnna ee B TENNOBYIO 3HEPTUI0 U Nepefadn no-
CNnefHen TENNOHOCUTENID.

[enuokonnexkrop 8 obwem cnyyae swnodaeT B ceba cne-
AyroLue anemMeHTo!:

- CBETONPO3PayYHoe NoKpsuITUE,

- 3HEPronornowarLlyo NoOBEepPXHOCTL - abcopbep,

- KOTen - nnockue Tpyb4yarbie KaHanbl 4NA TENNOHOCUTENS,

- KOpNyc ¢ Tennousonayuen.

314 CsBeTonpo3pavyHoe NOKPbITUE CAYXUT ANS OTAENEHUN
MUEeBON NOBEPXHOCTU reNMOKONMNEKTOpPa OT OKpyXawulen cpeibl C
LENbI0 yMEHbLLEHUWS TeNNoBbLIX NOTepPb.

[1pO3padHOCTL NOKPbLITUR ANSA nponycka COoNHeYHown pagwva-
U [OMKHA ObiTh

- MaKCuManbHOW - B QuanasoHe U3Ny4erna KopoTkuxX n cpea-
HX BONH (0,3 - 4,0 MHM);

- MUHUMAnNbLHOK - B 4NNHHOBONHOBOM ANaNa3oHe W3ny4YyeHus
(Bonee 4,0 MHM),

Mpu pa3HocTu Temnepatyp Meree 25°C UCnONb3yeTcs OAuH
Cnov Npo3payroro nokpeiTus, 25°C 1 6onee - asa cnos. Konvuectso
CNoes NOKPbITUI ONPEAENRETCA TEXHUKO-IKOHOMUYECKUM PACHETOM.

BO3MOXHO npuMeHeHue rentMoKoNNEexKTopoB De3 Npo3padHore
NOKPLITUA, rae cseTonornoularilan noBepxHOCTb ABMRETCA ORHO-
BPEMEHHO BEepPXHUM NOKPbITUEM (TaKme KONNeKTopbl TpebyrT MeHb-

LLIKX 3KCnNyaTauuoHHbIX 3aTpar, Ho KM y HUX 8 3 pa3a Huxe)



3 1 5 SHepronornoulaioas nosepxHoCcTh (adcopdep) cnyxur
ANA nornowexHa CONHeYHon paavauun 1 npeodbpasosaHns ee B Ten-
nosyw axepruio AbcopDepoM aBMseTCA NOBEPXHOCTb, OKpalleHHas
YePHON MatoBOW KPACKOU MY UMEIoLas CeNneKTBHOE NOKpbITHe

CeneKkTuBHOE NOKPLITUE UMEeT BbICOKYKD NOrnouarenbHyto
CNOCOBHOCTL CONHEYHOW paaunatimnn (opueHTuposoydHo 0,9) ¥ HU3KYK
CTENEHb YEPHOTbI ANUHHOBONHOBOrO wW3nydeHus (~ 0,1), 4TO Aaer
YyBEAUYEHUE KN 4 CONHEYHOrO eosneKkTopsa wnu Temnepartypb

TeNNOHOCUTENS
3 16 Kananel ana tennoHocutens obecnevnsalor nepenavdy

Tenna or abcopbepa Kk TennoHocuTeno KaHanbsi A0mKHbI obecneyn-
BaTb paBHOMepHoe OMbiBaHne abcopbepa rennoHocurenam
317 Kopnyc renuokonnekropa (aHuie n GoKoBbie CTeHKW)

ANK YMEHbLWEHWA TeNNOBbIX NOTePb AOMMKEH UMETL TENNON3oNALUUIO
BO3MOXHO BLINONHEHNE CNNOWHON KOHCTPYKUMK «KOPNYC-U3ONALUA»
M3 NOPUCTLIX matepunanos (punop) [lpn Manon pasHuue TemnepaTyp
(5°C) Mexay HapyXHbIM BO3AYXOM U TENNOHOCUTENEM TEnsoM3ons-
L{Us He npegycMmaTpuBaeTcs

318 OpweHTauus rennokonnexkTopa OTHOCWTENbRO CTOPOR

cBeTa fonxHa obecneunBats 3IP@PEKTUBHLIA pexum ero padoter Op-

HOCKaTHbIE refIMOKONNEKTOPLI OPUERTUPYIOT Ha or + 15° WnpoTs!
319 Yron HakroHa NOBEPXHOCTU TennokonnexkTopa no oT-

HOWEHUIO K FOPU3OHTY 38BUCUT OT reorpaduy4eckon WupoThbl MECTHO-

CTW, @ TaKxKe OT BPEeMEHN roga v NpoAoc/IHKUTENbHOCTH ero Ucnosnb3o-

Banua (npunoxexne b, pucyHok b 1) OTKNOHeHWe OT ONTUMANbLHOIG

yrRa Ao 15° naer yMeHbuieHue Nonyyaemon aHepriw 4o 5 % (npuno-

xenue b, pucyrkn b1, 62 n b 3)
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3110 [lpu npoekrupoBaHu cucTem C BO3AYLLHbIMUK UK BO-
AAHLIMKU KONNEKTOpamMu JOMKHbI cobnioaarbcs Tpebosanua CHwull

2 04 05 -91

3111 BosaywHbie renuokonnekTopbl yenecoobpaiHo npu-
MEHATb BO BCEX pervioHax CTpaHbl toxHee 60° ceBepHO# WLMPOTLL,
MUAKOCTHbIE TRNUOKONNEKTOPLI - BO BCEX PEernoHax CTPaHbl KxHee

50° cesepHOW WMPOTHI

3112 [enuokonnekTropbl ACMKHLI oHecneynsaTe B CONHEY-
HYIO NOroay crenylulyro creneHb Harpesa TEnnoHOCUTEeNA nocne
NPOXOXAEHUS Yepes HUxX

- BO3AYXA - He MeHee, YeM Ha 4-5°C (B nacMypHyio noroay —
Ha 1-2°C),

- BOAb! - B 3aBUCUMOCTHU OT Uenei ucnonb3oBanun - o 40-
65°C, nonyyeHne BOAbl C MEHLLWEN CTeneHbid Harpeesa, Hanpumep,

NNR NOeHWURA XUBOTHLIX, obecneunsaeTcst ¢ NOMOUWbK TennoodbmeH-

HUKOB

3.2 Cywika ceHa M Opyrom cenbCKOXO3AUCTBEHHOWU

NpoayKuMuK

32 1 'ennoBo3pyxoHarpesaTenpHas yCTaHOBKa ANA CyLWKW
ceHa n ApYron CenbCKOXO3RNCTBEHHON NPOAYKUNK QOMKHA BKNIOYATL
B Ceba rennokonnexkrop, cucTtemy Bo3gyxosoaos ¢ HNOKOM BEHTUNSA-
TOPOB W CYWMUNbHYIO Kamepy, KOTOpaa MOXeT pasfenaTbLCH Ha cek-
L

322 Bo3gywHble rennokonnekTopsl MoryT BbiTb KapkacHble

n BeckapkacHbie



323 KapkacHbld renNoKoNNEeKTOP UMEeT XeCTKuh Kopnyc
UMK KOHCTPYKTUBHbIE 3NEMEHTbl A4S pasMelleHna CBeTONPO3PaYHoro
nNoKpLITUA, abcopbepa U Kananos TenNoOHOCUTENS.

Takne rennokonnekTopbl uyenecoobpasHo pacnonaratb Ha
CTeHax WNu Kpbitwax 3nanni, B 3TOM ciyvae orpaxaaroujne KOoH-
CTPYKUUY SBRAIOTCA COCTaBHLIMW 3NEMEHTaMU  reTMOKOoNNEKTopa
(kopnyc-abcopbep),

B 3aBUCUMOCTHN OT PaCnONOXEHUA KONnexkTopa Bbibupaercs
CXEeMa pasMellerus BEHTUNATOPOB (npunoxeHue [11).

324 DbeckapKkacHbie rennoKOoNNexKTopbli NPeacTaBnNsoT Co-
6oir Hatapeun anemeHTOB 13 NNEHOYHbLIX TPYD, B KOTOpbIE BEHTUNRTO-
pamMu HarHeTaeTcy BO3AyX 3NEMeHTbl BbINONHAKTCA MO CXeMe «TPy-
ba B Tpybe» nnu «kaxsan nog KkaHanoMm» v COCTOAT U3 HAPYXXHOW npo-
3pa4YHON U BHYTpPEHHER YepHOW TpyD N BepxXHEro Npo3pavyHoro u
HUXXHEO 4epHOro KaHana, B8 KOTOpbiX ABWXETCA BO3AYX, Harpesae-
Mbil CONHEYHOW pagnauunen

325 [na npo3padHoro NOKpPbITUA reNUOKONNEeKTOpOoB WC-
NONbL3YIOTCA PYOHHbIE WX NUCTOBbIE NPO3padRble Marepunansbt,
NPUMEpPsLl U OCHOBHbIE XaPaKTepPUCTUKKM KOTOPLIX NPeacTasneHbl B
npunoxerun B, Tabnuye B 1.

Hanbonee TEXHONOrMYHbIMU ABAKIOTCA aPMUPOBAHHANA NOMW-
suHunxnopugHas (MNBX) nnenka unu KpoBenbHbie NUCTLI U3 NONMUBU-
HUAXNoOPUAAE, a TaKKe NONU3TUNEHOBAR NNEHKa C NOBbILIEHHOW CBe-
TonponyckHow cnocobHOCTLIO Mapok CK, CUKTOCT 10354-82

326 B «xadecrtse abcopbepa ANA KapKaCHbIX renuokon-

NexTopoB pekoMeHAYETCA UCNOoNb308aTb KPOBENbHLIE MATepuansl -

pyOepoua, wuep, XeCTb, NP1 3TOM OHWU ACNXKHbI UMETb YEPHYIO Ma-
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TOBYIO NOBEPXHOCTD

B OeckapkacHbiX renuokonnexkropax abcopbepom cnyxur
YyepHasa NoNnaTUNeHoBas nnexKka

327 [na cywkn ceHa yenecoodbpasHo “cnone3osaTtb NOA-
KPOBENbHbIK reNNOKONNEKTop De3 NPo3padHoro NOKPLITUR, B KOTOPOM
ABWXYLLUWACH BO3AYX NOA Kpblluen CHUMaeT Tenno ¢ Harperou con-
HeYHoW pagnaynei Kposnu

328 B xapkacHbiX renuokonnexropax, ANA UCKNYeHus
ABWKeHNA BO3Ayxa OT BO3Ayx03abOpHOW Wenu K BEHTUNATOPY NO
KpaTtHanwemy nytun 1M npeaoTspauieHns obpasoBaHua 3aCTOWHDLIX

30H, NPOCTPAHCTBO MEXAY Npo3pauvHbiM nokpeiTuem u abcopbepom

PA3AEeNAeTCHa BepTukanbHbiMU neperopogkamyy B Hanpasnexsnin geun-

XKeHNst BO3Ayxa Ha cekuwn twupuHon 0,5 - 1 m
329 Pasmepbl KaHanos ANA ABMXEHUA BO3AYyXa onpenens-

IOTCA NCXOAR U3 NPOUIBOAUTENBHOCTU BEHTUIATOPOB M ONTUMANbHOU
CKOPOCTHU ABWXeHus so3gyxa (4 - 6 M/c).

32 10 Tlenuoso3gyxoHarpesarenbHas ycraHoOBKa AOMKHA
ObiTb AOCTATOUHO repMeTUYHON U He aonyckaTb NeAcoca XOnoaHoro
BO3AYyxa wnu noTepb NOAOTPETOrO 40 BXOAE B CYLUMNLHYIO Kamepy

3211 Cucrema Bo3gyxoayBos aonxHa obecneyuBaTb BO3-
MOXHOCTb WCNOMb3OBaAHUA BCEW NOBEPXHOCTU BO3ZAYWHOMO fesuno-
KOonneKropa He3asucuMo OT MUCNAa OAHOBPEMEHRHO BKMIOYEHHbBIX BEH-
TUNATOPOB, ANA Yero Mexay KONNeKropoMm v BEHTUNATOpamMu npeay-
CMaTpPUBaETCH KaHan paspexeHuns

3212 [Inn obBecnevyeHns BOIMOXHOCTY paboTbl HECKOSbKNX
BEHTUNATOPOB HAa NPOUIBONbHOE YUCNO ceKuunit mexay BNokom BeH-

TUNATOPOB N KaHAaNaMy CyLMNbHbIX CEKUWUA YyCTPauBaeTca KaHan Ha-
9



rHeTanus [Ipyn 3TOM KaXAabid NOANCAbHLIA KaHan cHabxaerca 3a-

NBWXHOW.
3213 KOHCTPYKUMS BO3AyxOHArpesaTenbHOW YCTaHOBKU C

BO3AYWHLIMU TENWOKONNEKTORPaMWn A[0MKHa WUCKNHHaTbh nNonafanwue

oTpaboTaHHOro BO3QyXa B BEHTUNRTOPb! Yepe3 He3arpyXeHHble Cy-
WWUNbHbIE CeKUMW, ANA Yero Ha BXxofe KaXporo KaHana CyLUMNbHbIX
cekuun yctaHasnupaeTcs oOpaTHbIi KnanaH.

3.2 14 Bo3gyxosabopHas wenes renvokonnekropa u orT-

BEPCTUA ANSA Bbinycka OTpaboTaHHOMo BO34YXa U3 CYLUMUMbHBLIX CeK-
UUW NOJSIKHbI pacnonararbCA Ha [OCTaTONMHOM yAanenwun, ucknwoua-

loujem 3acacoiBaHne oTpadboransoro so3gyxa.

32.15 Cwucrema BO3AyXOBOAOB reIMOBO3AYXOHarpeBaTenb-
HOW YCTaHOBKM AO0NMKHa obecneuynsaTb OxnaxgeHwe renviokonnekTo-
pa npv HepaboTalolWwmx BEHTUNATOpaX, 4R Yero npegycmaTpusaeTcs

CBODOAHLIA BYCK XONOAHOrO BO34YyxXa B KaHaM pa3spemeHuns u Bbinyck
ropsivyero Bo3gyxa B BEPXHEN HacTu KOnneKropa.

3216 [lpv BbiDope MeCcTa NS MOHTAXa KapKacHOro renuo-
KONNEKTopa Heobxoanumo obecneunBaTb MAKCUMaNbHYK 3atynLLeH-
HOCTb €0 OT BO3MOXHbLIX Me@XaHU4YecKknx nospexaeHun 1 nerkuia 4oc-
TYn ANs 00cnyxXuBarHusa.

3217 [Ana ypobcrtea akcnnyarauuv n obcnyxupaHua Bo3-
AVUIRBIR reNUOKONNEKTOR peKoMeHAYETCSs MOHTUPOBaTb U3 ceKkuui,

NPOMEXYTKW MEXAY KOTODLIMU ABNRKIVTCH TEXHONOTMYEeCKUMIK NpoXo-

Aamu
3218 0Ob6cnyxusanue 1 peMOHT NPO3paYHOro NOKPLITUS pe-

KOMEHAYETCR NPOU3BOAUTL C NOMOLLbIC NEPEKUAHBLIX NMOMOCTOB, KOH-

Libi KOTOPbLIX ONUPAICTCA B TEXHONOMNYECKUX NPOXCLaX.
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3.2.19 MMnowjagka ans yctaHoBky HeckapKaCHbIX renuokon-
NexTopoB AOoMKHa ObiTb TujaTerbHO BLIPOBHEHa W HE COAepXaTb

OCTpbiX NPEAMETOB,
3.220 Cexuuu OeCkapkacCHOro renMoKoNNeKTopa AOMKHbL

6biTh HAAEXKHO 3aKPEeneHbl Ha 3eMfe C NOMOLLbI aHKePHbIX CTepX-

Hel n pacTsxek.
3.2.21 OJkcnnyatauusi BEHTUNALUOHHbLIX YCTEHOBOK AOMKHa

npou3soAnTbCA ¢ cobntogeHnem MNMB 01-93 n AITO.
3.2.22 Pacyer renvoBo3gyXoHarpesatennsHOW YCTaHOBKW
ANA CywkKu CeHa npoun3soguTcs No MeToguke, npusefeHHon 8 nNpu-

noxenun 1.
3.3 llogorpeB BOALI

3.3 1 [lna noporpesa BOAbL! NMPUMEHRIOT CUCTEMbLI, KOTOPLIE
BNOYawT B cebsa renunokonnekTop, Dak-akkyMynaTop, anexkrpoHa-
rpesarenb-gybonep, asromaruky sknioveHuaHust aybnepa u crabu-
nusagun Temneparypsl, nogariun n obpaTthoih Tpydbonposoabl bo-
nee CrnoXHble CUCTEMB! COAEPXaT TaKkke TenoodMeHHUKN,

3.3.2 BopasHoie rennuokonnekTopb! NPUMeHaTCR ANns Harpe-
BaHUs BOAbl B cuUcTemax TensnocHabXeHns XUBOTHOBoAYECKHX 0Ob-
eKTOB:

- BOUNbHO-MONOYHbLIX BNOKOB;

- AywesbiX U ObITOBbLIX NOMELEeHURX;

- NOAOTpeBa BOA4L! ANA NOSHUA XXUBOTHbBIX;

- nogorpesa BoAbl Anst oborpesa nonos B CBUHAPHUKaX-OT-

KOPMOUHUKaX U Ap.
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333 [envokonnekTopsl 4NA CUCTEM nogorpeBa BOAbI XU-
BOTHOBOAYECKUX OBLEKTOB PEKOMERAYETCHA COCTaBNATb M3 Bbinyc-

KaeMbix OTEeMeCTBEHHOU NPOMbILWLNEHHOCTLIO renNUONpUeMHnKos, ny-
Tem ux nNocnenosarenvHo-napannensHoro coeanHenna Nocnepnosa-

TENbHO COoeAWHEeHHbie renunonpuemHuxkn (ot 2 ao 5 wr ) obpasyor
MOAYNW U3 KOTOpbIX nNapannenbHblM CcoefuHEHUEM o0Bpa3sylTCs
6nok-moaynu B oanH ONOK-MOAYNb PEKOMEHAYETCS COeAUHATL HE
bonee 6 moaynen

334 B KadecTse npo3padHOro NOKPbITUA BOARHLIX renuno-
NPUEMHWKOB PEKOMEHAYETCA MCNONb30BaTL CTEKNO

335 B kayectBe TENNOU3ONAUUN KOPRyCa rennokonnekTopa
PEKOMERAYETCH NPUMEHATL CTEKNOBONOKHO UKW aHanornyHule mare-

puansl cnoem o 150 MM, Ans Tennou3onsuun Baxka-akkymynaTopa -

no 200 mm
336 Mexay abcopbepom 1 Tennon3onaTopom Reobxoanmo

noMewaTts TennooTpaxaTtenbHbit NUCTOBOW MaTepuan, HanpuMmep,

anioMUHUEBYH Ponbry
337 KaHanbl Ans TennoHOCUTENSA 8 BOARHOM rennonpuem-

HUKE [OMKHbI BbINONHATLCA U3 MaTepuana C QOCTaTOYHO BbICOKOW

TENNONPOBOAHOCTLY WMETb HAAEXHLIN TeNnnoBon KOHTAKT ¢ abcop-
6epomM U Manoe rnapasnnUYeckoe ConpoTuBneHune
338 [ns pasMeljeHns BOASHBIX FEIUOKONNEKTOPOB DEeKOo-

MEHAYETCSH UCNONBL30BaTh KpbiluW CTpoeHun [lpu cnnolHOW Hecek-
LIVOHHOM KOHCTPYKUWUW resinokonnekTopa miowagb noa HUM Leneco-

oBOpa3HO UCNONL30BaTb B KAYECTBE CKNAACKUX NOMELUEHNIA UNnun Ha-

BecaunTtg
339 [enunocucrembl noaorpesa BOAbl ANR CE30HHOINO UC-
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NONb3oBaHUA (anpenb-oKTADPb) MOryT OblTe OAHOKOHTYPHbIMW, ANK
KpYrrioroanvHoro ncnonb3oBaHua - [BYXKOHTYPHbLIMU C TennoobmeH-
HUKOM. B 3TOM cny4dae B KOHTYpE reniMoKoNnneKkropa pekoMeHayeTcs

MCNONbL30BaTL aHTUPPU3 (Npunoxenne [12).

3.3.10 [ins obecneveHus kpyrnorogvuvHon pabotui renuo-
Konnekropa vnu npyu UCNoONb3OBaHUK He3amep3alowmnx TennNOHOCH-
TENEN B KOHTYPE renvokonneKropa cucrema rennoHocnTens AomKHa

OeiTb 3aMKHYyTOR 4epe3 TennoobmeHHuk B Bake-akkyMynatTope W

UMETb paclmpuTenbHbih Bavok.

3.3 11 Konuyectso TenNOODMEHHUKOB 38BUCUT OT KONUYECT-
Ba KOHTYpOB, noTpebnenuns Tenna, HasHavyeHua BogoHarpesaTenbHoOw
YyCTaHOBKW, CTENEHW XXeCTKOCTU Harpesaemon yCTaHOBKOW BOAb!

3.3.12  Lupxynauna Boabl B KOHTYpE rennoHarpesarvens
MOXET DbiThb ecrecTBeHHan (TepMOoCUoHHanA) nNu NPUHYAUTENbHAS
(C NOMOLWbIO UMPKYNALIMOHKOIO Hacoca).

3.3.13 KOHTypb! C TEPMOCUPOHHON UMPKyNnALunen TepmoHO-
CUTENS MOTYT NPUMEHSITHCA OTKPLITOrO U 3aKpPbITOro Tuna, C NpPUHyaAn-
TEeNbHOW UNPKYNALMENn — TONTbKO 3aKpbliTbhie.

3.3.14 [na nydqwero obecneveHusi notpedbutenen ropaden
BOAOK B BEYepHUE K HOUHbIe Yacbi renuosoaoHarpesarenbHble cuvc-
TEMbI AOKHbI BKNOYATb B8 ceba Baku-akkyMynaTopbi, cosmelyaioume
B cebe yHKUMK BogoO3INEeKTpoHarpesarenen, no3sonsune sbipas-
HUBaTb Temnepartypy BoAbl A0 Tpebyemblix NapaMmeTpoB HE3ABUCUMO
OT NOro4HbIX YCNOBUA U BPEMEHW CYTOK.

3.3.15 B 3aBuCuMOCTK OT KOMNOHOBKX W TUNa rennosogo-

HarpesarTenbHblX CUCTEM NPUMEHSIOTCA COOTBETCTBYIOWME Tunbl Oa-

KOB-aKKyMYNATOPOB - ANA OTKPLITLIX ¥ 3aKpbiThiX cuctem. locnepHue
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paboTarT noa AasnNeHneM Bo40NPOBOAHON CETH.

3.3.16 B cucremax ¢ TepMOCUDPOHHON LUpKynsUnuen Tenno-
HocutTens Bak-akkyMynaTop Aomxer pacnonarartecs Ha 0,3-0,5 w
BbillE reNnuoKoNnexKTopa, B cucTtemax C NPUHYAUTENBHOU UUPKYNALN-
el TennoHocuTens ~ 8 Nwwbdom yaobHOM MmecTe.

3.3.17 B kavectse GakOB-akKKyMynaTopos C HebOonblon Cy-
TOYHOW TENONPOU3BOAUTENDBHROCTLIO PEKOMEHAYETCR] UCNONb3oBaThL
CepUUHble BOACINEKTPOKArpesaTenu:

- ANA OTKPLITbIX cUCTEeM - Tuna YAII;

- QNS 3aKpuiThix cuctemM - Tuna B3I3T (npu AasneHun B BOAO-
nposoaHon cetn fo 0,29 Mia) unu COA3 n CA3C (npu pasnennu 8
cetu no 0,4 Mla).

3.3 18 TennonponisoanuTenbHOCTL rennosofoHarpesarens-
HbIX YCTAHOBOK CE30HHOrO MCNONbL30BaHUA C AYONUPYIOWUM anex-
TpoHarpesaTenem cnegyer paccuyntobisatb Ha 100 % 3HaveHue cy-
TOYHOW TEerI0BOW Harpyskun norpeburenen c ydyerom koadpuumeHTa
YacoBOW HEPaBHOMEPHOCTW noTpebnerus.

MowHoCTh AyOnupyrowmnx anekTpoHarpesarenen paccunTbi-
BAETCs NO MAKCUMManNbHOMY 3Ha4YeHUIO TennoBon Harpysku B nepuoa
aKkcnNyarTauun

3.3.19 B cucrtemax renuosogHarpesa vennonorepu B Tpy-
bonposogax AonkHbt ObiTb cBefeHbl K MUHUMYMY C NOMOLLLIO Ha-
OSXHOW Tenrnousonauun v pauuoHanbHOro coKpallerns nx AnuHbl.

3320 OJOPPeKTUBHOCTb TEPMOCUGPOHHON CUCTEMbI PEKO-
MEHAYETCH yBenu4uBaThL NyTem Aenenuns Oaka-akkyMynsatopa Ha ABe
CEeKUUN - TOPSUYIO 1 TENNYIO, CBA3AHHbIX NO NPUHUKMNY coobyaromx-
CA COCYROB W CNOCODHbLIX AaTk yBenuueHwe Temneparypbl ropsqen
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BOAbI, NocTynatoweh k notpeburenio, Ha 3-8"C 1 NOBLICUTL Tensio-

NPoOn3BOAUTENBHOCTL CUCTEMDbI.
3.3 21 {envosopoHarpesatenbhbie cuctemnt B obasartest-

HOM NOpRAKe cHabxawTca npefoxpaHuTenbHbIMU KnanaHamu
3.3.22 [Ons norpebneHunsa Boabt u3 Daka-akkymynatopa ue-
necoobpasHo ucnonb3oBaTh NONNABKoBLIA BOA03A00PHLIA NaTpyOOoK
3.3.23 [envosofnoRrarpesarenbHbie CUCTEMbI AOIMKHbLI CHAO-
XKaTbCA aBTOMaTU4YeCKuM cnvsom u3 baxa-akkymynstopa B bak no-
Tpebnexus Npy ROCTVKEHWM TEMNEPATYPbI BOAb! B cucTeme 60-65°C
3.3.24. lenvuosopoHarpesarensibie CUCTEMb! AOMKHLL CHAO-
KaTbCA aBTOMaTUYECKUM YCTPONCTBOM cnuBa TennoHocuTens (BoAbt)

NPV ONACHOCTYW 3amep3axns (Temneparypa Hwke 3°C).
3.3.25 B cucrtemax Ce30HHOro UcNONb3OBaHWUA B KOHLIE Ce-

30Ha NPoOU3BOAUTCSH ONOPOXHEeRrne TpybonpoBOAOB U NPOMbIBKA.
3.326 [lpo3payHoe NOoKpbiTUE rennonpueMHuKos Heobxo-

ANMO MbITb HE MEHee ABYX pa3 3a Ce30H.

3.4 O0orpeB 3naHuu

3.4.1 [Ona oborpeBa XWBOTHOBOAYECKUX U XUNbIX 34aHUN
NPUMEHAIOTCA EeNUOKONNeKTOPL! M0 KOHCTPYKUUK aHaNnoruyHoie re-
nuokonnekropam, NnpuMeHseMoIM 4Ns nogorpesa soabl.

3.4 2 [ennoBOAOCUCTEMbI UCNONbL3YIOTCA, B OCHOBHOM, 4NSA
oborpesa NoNoOB B CBUHAPHUKAX-MaTOUYHUKAX, a8 TaKke Ans oborpesa
A0UNBHO-MONOYHbBIX 6NOKOB, BETMPONYCKHUKOB ¥ APYruX 34aHun.

3.4.3 TenuosopoHarpesartenbHas cucrema Ans TennocHabd-
KEeHUA XUBOTHOBOAHECKUX W MUNbIX 3anunid BKIiodaeT 8 cebs, kpome
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nepeuncnerHslx 8 N 3 3 1 3MIEMEHTOB, TAIOKE CUCTEMY OTONMNEHUR C
Tpydonposogamu

344 [Ina oborpesa NonoB 8 CBUHAPHUKAX-MATOMHKUKAX MC-
NONb3YKTCA MOHTUPYEMbIE DETOHHbIE NAUTLI, BHYTPU KOTOPLIX 3ano-
XeHbl TpyDuaThie perucTpol, npeacrasnsowmne cobon kanane Ans
ABUXKEHUR Tennow oAb

345 [na oborpesa nomewjerunt ACNonNb3yTCA 0DbIYHbLIE

oTONUTENbHLIE PAAUATODL!
346 [ennosoaoHarpesarenbHblie cucrembl LenecoobpasHo

MCNOMb30BATL TAKXE AN NepBMUYHOro nogorpesa BOAbl B KOT@NbHbIX
347 Pacuer renuosopoHarpesatenbHbiX CUCTEM ANs NO-

norpesa so4n! v 00orpesa 3nanni NPoOUIBCAUTCA NO METOLVKE, NPU-

BeAEHHOW 8 NPpUNOXerun 2

3.5 [lpeobpa3zoBaHue conHevHOM 3HepPrMu B 3neKrpude-

CKYIO U cnonbloBaHue POTOINEKTPUYECKUX YCTAHOBOK

351 [lna npeoOpa3oBarHna CONHEYHOW IHEPIrnM B 3NeKTpUu-
YECKYHO0 MCnonb3yrTca conHeyHble Bartapeu (CB) Ha ocHose HoTO-
INEKTPUYECKUX Npeodpasosarteneit (CONHEUHbLIX 3NEMEHTOB)

352 KOHCTPYKUUOHHOW eanHuuen npu npoeKkTUpOBaHUU W
CO3aHun COnHeuHbiX Datapen ABNAeTCH CONMHeYHbIn hoTo3NeKTpy-
Yeckun Moayns

HomuHaneHas (NUKoBasi) MOWHOCTb MOAYNSA, onpenensemas

npw CTanAapTHbIX ycnosuax obnyydenus v temnepatypbl (1000 BT/M°,
AM 15, +25°C) EAWHWYHAN HOMMHAnNbHas MOLWHOCTb MOAYNed

oBbidHO cocTasngaeT 5-50 Bt v 6onee
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3.5.3 MOUWHOCTb, HanpsXerne u CuNa TOKa, peanbHO Bbipa-
DaThiBaeMble POTOINEKTPUHECKUM MOAYNEM, 3aBUCAT OT UHTEHCUB-
HOCTU CONHEYHOIo U3NyYeHUA, hakTuyeckon TemnepaTypbl MOAYNA
napameTpoB Harpysku. lpu 3TOM HaNPAXEHWE XONOCTOro Xxoaa Mo-

Ayns MOXeT npesbilwaTth pabovee HanpsixeHnne B8 1,5 - 1,7 pasa.
3.5.4 Conxeunan Bartapens npu ocsewernn BoipabaTbiBaeT
NOCTOAHHBIA TOK. [Na nonyvyeHna nepeMeHHOro TOKa HanpsxeHwem

220 B v yacTotof 50 'y HeobxoauMo NpUMEHATL NHBEPTOPLL.
3.5.5 ConHeyHas bartapes BbipabaTbiBaeT INEKTPOIHEPINIO

TONbLKO B CBETIOE BPEMSA CYTOK.
Ansa kpyrnocytovHow pabortsl noaxrwdaemoro k Cb obopy-

AoBaHua ee HeoOXoAMMO MCNONb30BATL COBMECTHO C 3NEKTPOXnUM-
yeckon akkymynatopHon Oatapeein (AB), 3apsa (paspsf) KoTopow
PErynupyeTcs cneuunanbHbiM KORTRONNepOM.

EmkocTte AB 3asucut ot rpachuka aHepronoTpebnenns, Ha-

rpy3ku n npegnonaraemMon nNpofoMKUTENbHOCTU OTCYTCTBUA NPAMOTO
CONHEYHOrO U3sNYYEeHUs,

3.5.6 ConHeuHbte Gatapen Bea nogknoveHns Ab MOXHO uc-
noneL30BaTe AN NMUTaHWUA BOAOHACOCHbLIX YCTAaHOBOK, reHeparopos
UMNYNLCOB  3NEKTPOU3ropoan, INEeKTPOBEHTUNATOPOB (AHEBHOIO
NPUMEHEHUS) WU AP. TEXHUYECKOro U CBeToBoro obopyaosaHusa, 3KkC-

AYyaTUPYEeMOro TONLKO B 4achl CONHEYHOro CURHNA.
3.5.7 [Ons 0AHOBPEMEHHOro NONYYEHUR 3INEKTPOIHEprun 1

TeNnNOThl NPUMEHSIOT KOMOUHUPOBaHHbIE (DOTO3INEKTPUYECKHe MOoAY-
N C KOHUEHTpaTopamu CONHEYHOro uany4yeHuns. B KauecTse Tenno-

HOCUTESS UCNONb3YIOTCH BO3AYX WU XKUAKOCTD.
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4 PEKOMEHAOAUUN 1O UCNOINb3OBAHUIO OHEPIUA
BETPA

4.1 JHeprocHabxenune

411 [ng npeobpa3csaHng 3Heprun sBerpa B Tpedyembii

BU4 WUCNONb3ylOTCs BETPO3HepreTnveckue arperarbl (B3A) n ycra-

HoBku (B3Y)
412 BeTpoa3HepreTU4ecKUU arperar, COCTOALNnN U3 BeTpo-

nswrartens (B) v reHepatopa, CnyxuT Ans BbipaboTkn aneKTpoaHep-

rnu
413 DBerpodHepreTuyeckas yCTaHoBKa coctour M3 BOA,

OAHOW UNY HEeCKONbKMX pabounx malimH, a TakKke cucTeMb! asTomMma-
TWYECKOro ynpaBnNeHun

414 [Ona rapaHTUPOBAHHOMO 3NEKTPOCHabXeHus aBTOHOM-
HbiX NOTPeOUTENen pPEKOMERAYITCH rnbpugHble aHepreTudeckue
YCTaHOBKU, “Metoljue B COCTase HeCKONbKO UCTOMHUKOB (BeTpoarpe-
rar, conHeyHas gorobarapes, ausens-reHepatop v 4Ap ), akkymynu-
pyowine ycTponcTsa n CUCTeMbl aBTOHOMATUHECKOro yrpaBneHus

4 15 Npumenenne BIY pexomeHayeTcs B 30Hax cO cpeaHe-
fOROBO® CKOPOCTLIO BETPa He HuXe 3,5-4 m/c PacnpenenexHue 30H
cpeaHen WHTEeHCUBHOCTU BeTpa B pa3nuyHbIX paoHax CTpaHbl Npu-
BEAEHO B NPUITOKEHUN A, PUCYHOK A 2

4 16 KunHerndeckasa 3Heprua sBeTpa npeobpa3yertca B mexa-
HUMECKYI0 NOCpeACTBOM BETpOABUraTeNs

Berpopsuratenu Obisator

- C ropu3oHTanbHbIiM BANOM, padouny oprax - BEeTpOKONeco,
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- C BepTuKanbHbiM Banom, pabouumn oprad - potop

MouwlHOCTb, pa3BuBaemMas BeTPOoABUraTeneMm, paccyuTbiBa-

eTCA No popmMyrie

FHLHI xé | (1)

2

Nrmm = px Vﬂ X

rne Ngem - MOWHOCTL, BT,

p - NNOTHOCTb BO3AYXa, Kr/m® (npu t=15°Cu P =760 Mmpc
p =123 Kkrim’,
YV, - CKOPOCTb BO3AYyLWHOro NoToKa, M/c,

/!

Feem - NACWREAL NONEPEYHOro ceveHus Bo34yLWHOro noToKa,
~ 2
npoxoaswero Yyepes padboynin opraH (BETPOKONECO U poTop), M

£ - KOahPUUKMEHT UCNONb3OBaAHWA 3Heprun gerpa. [ina pas-

nnyKbIX TUNOB BeTpoasuratenen ¢=0,18 - 0,48

4 17 OcrHOoBHOE Hanpapnexnue ucnonv3osarua BIAY - cHab-
XEHNE INeKTpoaHepruen oraenbHuIx noTpeburenen ocsBeljenue,
NMUTaHue OTAEeNbHbIX NPUBOAHLIX ANEKTpogBUrarenen, Harpes 8oAb! C
NOMOWbI0 TIHOB K akkymynuposaHue Tensna, nuradue 3neKrponsro-
poAaewn, 3apagka akkyMynaTopos, BOAONOABEM

418 MouwHocTe B3Y ANK NUTaHUK NpUsoHbiX 3NeKTpoaBy-
ratenei suidbupaercs, UCXoan U3 CyYMMAPHOW YCTAaHOBAEHHOW MOLLY-
HOCTWU noTtpeburenen BJ3Y nNpuMEHSIOTCA B TEXHONOrMYeCcKnx npo-
Heccax ¥ onepayusix npoussoNbHOW NepuoOaAUYHOCTUN BKAKOYEHUus -
BOAONOABLEM, NUTAHNE anexKTpoaBurarteneil BeHTUNSATOPOB CEeHHbIX

capaes u np
419 W3 TennoBuiX TEXHUHECKUX CPEACTB, MUCNONLIYIOWUX

HEPrui0 BeTpa PEeKOMEHAYEeTCH NPUMEHATb Tpybuartble anekTpude-
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ckue Harpesartenu (TOH), ycraHasnueBaembie B €MKOCTAX C BOA0W

WNW HarpesarenbHble NpoBofa, 3aknagbisaemble B oborpesaemble
nonbl (CTexbl) Lns yaosnetsoperus Ha 60-70 % notpebHocTy dep-
Mbl KDECTLAHCKOrO XO3RUCTBA B JIHEPrun QNN HarpesBaHus BoAbl W
oborpesa HeobxoauM BeTpoarperat MOWHOCTLIO 15 kBT

4110 [ns cHabxeHus 3Hepruein 3NeKTpousropojein Ha
cdhepme pocratouHo BIA mouwirocTeio 50 - 100 Bt v akkymynartopa
HanpsxeHnem 12 B TIpOTAXEHHOCTb U3ropoan MOXET npi 3TOM 40C-
Truratb 50 KM

4 111 LOnA cTaumoHapHbiX NYHKTOB 33pAAKW akkyMynaTopos
CENLCKOXOIANCTBEHHLIX MalUNH peKoOMeRayeTca fpumeHaTe BOA

mowHocTbe 100 - 500 BT v HanpsxenueM 6, 12 n 24 B, KoTopbie

obecneunBaloT Ka4ano paboTst Npu CKOPOCTK BEeTPa = 3,5 M/C
4112 B3A Manon MOWHOCTU pPEKOMEHAYeTCH NPUMEHATH

TaKe 8 cucremax asTOHOMHOQ anekrTpoocaelleHnss, npu 3Tom 8 3a-

BUCMMOCTWN OT THNA reHepartopa morytT NOAKNIOHATbLCA BbIiNpAMUTENb-

HO€ YCTPOWUCTBO U aKKyMynaTopbl
XaPaKTepncTnky BETPOIHEPreTUHECKUX YCTaHOBOK, Bbinyc-

kaeMbix 8 Poccun CepuintHo, npueefenbl 8 npunoxeuwun B, Tabnuua
B2
XapakTepuCTUKNn BETPOIHEPreTUHeckUx YyCTaHOBOK Manofk

MOLLIHOCTH, BbiNyCKaeMbiX NO 3akasy, npusegerbl 8 npunoxenun B,

Tabnuua B 3
Cxembl UCnonbaoeanna BIY npu aBToHOMHOW paboTe npw-

BefiE€Hbl B npunoxenus [13
4 113 fpw ycTanoske BOA paccrosinue (L, ) A0 Bnvxanwe-

ro NPENATCTBUA C HABETPEHHOW CTOPOHbI BLIMUCNAETCA NO PopMyne.
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Lye 210(d + H + hy), (2)
rne L. c — PaccTosHue A0 Bnwxawuwero NPenaTCTBUA ¢ HaBeTpeH-
HOW CTOPOHbI, M,
d - AnamMeTp BeTpoKoneca, M,
H- BbICOTA NPENATCTBUS, M,

hy ~ paccTofiiue OT NOBEePXHOCTU 3eMNN A0 HUWKHEN KPOMKM

nonacTv, m

4.2 BopgocHadxeHnue

421 BTOPbIM OCHOBHLIM HanNpasneHuem UCNoNb30BAHUA
B3Y sBNAercAa no4bEM BOAbL! Ast aBTOHOMHbIX noTpedbutenen

422 MowHocte BJIY, Heobxogumas ana paboTbl BOAO-
noAbemrnka, sbidupaeTcst B 3aBUCUMOCTH OT NPOU3BORMTENLHOCTK

Hacoca, BbICOTbl NoAgbemMa ¥u KoauuneHTa noe3Horo [EeUCTBns

BOAOMOABLEMHMUKA
4 23 [Ona obecnedeHus decnepeboiiHOro norTpednexuna s8o-

Abl BOAONOAbEMHbIE YCTPOUCTBA cHabXaloTcA HakonuTebHbIMU eM-
KOCTAMU, paccynTadHbiMW B 3aBUCUMOCTU OT NepuoanyHOCTH BETpe-
HON norogbl Ha 2-3-X CYTOYHbLIW 3anac BOoAb!l, a Takke aybnupytouwm-
MU YCTPOUCTBaMK C NPUBOAOM OT CETU UNKN ABUraTenen BHyTPEHHEro
cropaHus

4 24 BogonoavemHble B3Y aAns opowerua uenecoobpasHo
NPUMEHATL B pPernoHax ¢ ANuTenbHbIM BereTauuoHHbIM Nepuogom
BO3AErblBaHUA KynbTyp

4 25 [Onsa 3abopa BOAb! U3 OTKPLITHIX BOAOEMOB peKoMeHAy-
eTCA UCNONbL30BaTh NONNABKOBLIE BOAAHbLIE HACOCH!, 0ObeAUHAEMbIE
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C TUXOXOAHbIMW BIY
4286 Tun v mapka soaonogabvemHore B3A BbibnpaoTcs uc-

XOAR U3 3a4aHHOro pacxona BoAbl 1 CpPeaHEeroaoBon CKOPOCTHU BETPA

B JAHHOM pervnoHe
BOA oDbeanHAeTca ¢ HacocoM, UMEIOWUM 3NeKTpUYecKuis

npusog Tun v Mapka BOAONOABLEMHOro Hacoca onpenensioTca na-

pameTpamu 8o403aDOPHOro COOPyXeHus.

5 UCMOJIb3OBAHUE NTEOTEPMANBHbBIX BOA

5.1 Oowpe nonoXeHus

511 [eotepmanbHble, BOAbI, OTHECEHHLIE B YCTAHOBNEHHOM

nopsAake K Kareropuu nedebrbix, Ha Hyxabl TennocHabxenua moryT
BbiTb UCMONBL3IOBAHBI TONBKO NPU PELUeHUU OpraHoB NO peryrinposa-
HWIO NCMONB3OBAHUA ¥ OXPaHe BOAHLIX PECYpCoB.

512 C ydvetom Tpebosarun n S5 1 1 Tennora reorepmans-
HbIX BOA AOMKHA NPUMEHATLCS ANA OTONMEHUR, ropsYero BofocHab-

WEHUR, BEHTUNSALUU U KOHQUUMOHUPOBAHUA BO3AYyXa B CENbCKOXO-

3ANCTBEHHLIX NOMEUJEHUAX U COOPYXEHUAX, KPECTbAHCKNX XO3SNUCT-
Bax, CeNbCKOM XUNOM CeKTope
513 Pa3paboTka NpoeKToB reoTepMarbHbiX CUCTEM Tenno-
cHabxeHns A0/XHA NPOBOAUTLCS, KaK NPaBuno, Ha OCHOBE pacuert-
HOW NOTPEeBHOCTY B TennoTte 1 DanaHCcoBbIX 3anacos reoTepmMansHbIX
BOA
514 [lpoeKTtuposaHue U CTPOUTENLCTBO reoTepmanbHbIX
CUCTEM TennocHabxeHua ponyckaetrcsi 6e3 yreepxgeHust 3anacos
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recTepManbHbiX BOA, €CMW KanwuTanbHbie BNOXEHWS Npyu 3TOM HE

NPeBLILAET YCTEaHOBNEHHYIO BENUYNHY.
5.1.5 Hosble reotepmanbHbie CUCTEMbI CNElyeT pacnona-

raToe B HenocpeacTseHHon BnNU3oCTy OT noTeHyuanbHbix noTpedbure-
new reorepmanbHbiX BOQ C NpeaBapuTesibHbiM TEXHWKO-3KOHOMUYEC-
KuM 0COCHOBaHUEM.

5.1.6 PacnpocTpaHeHue reotepMaribHblXx BO4 NO pPeruoHam

npueeaeHO B NPUNOXeRUn A, PUCYHOK A 3.

517 TexHunyeckne peleHust reoTepmMmanbHbiX CUCTEM Ten-
nocHabxexHna [onmkHbl obecnednBaTb BO3IMOXHO DONnbwylo rnydunny
cpabaTtbiBaHnA TennoBoro noreHyuana reorepmManbHoOro TennoHocK-
TeNns U paBHOMEpPHOCTb UCNONBb30BAHKUA YTBEPXKAEHHOro Makcumab-

HOro aebuta tepmosoo3abopa s TeveHue roaa.
PacyeT TennorexHn4yeckux xapakrepucTuk AnA Mcnonb3osa-

HUA reotTepmanbHbIX BOA nNpesefeH B npunoxenuun [, pasgen [3.

5.2 Cxembl u obopyaoBaHue reotepManbHbIX CUCTEM

TenNoOCHabXeHun

5.2.1 TlpuHuyunuanoHble CXeMbl reoTepManvHblX CUCTEM Ten-
NocHabxeHns JOMXKHbL! BbIOUPATLCS C YYETOM TeMnepartypbl U Xumu-
4ECKOro cocrasa reoTepManbHOro TENNOHOCUTEeNs, Xxapaxkrepa BO3-
MOXHOro notpedbneHus TennoTbl reoTepManbHbiX BOA, YCNOBWH
cbpoca oTpaboTaHHOW reoTepmanbHOW BOAb!, HANUYUs UCTOUHUKA
AUTEEBOUX BOAbl, B3aUMHOMG pacnonoXeHus tepmosonciabopa no-
Tpedburenn, mecTta cHpoca u UCTOMHUKE NUTHLEBOM BOAL!, PACCTORHUA
MEXAY HUMU (npunoxerune [14).
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522 ObopyaoBaHue reorepmanbHblXx cuctem TennocHab-
XEHUA AOMKHO BbIBNparbca C yMeTOM AaHHbIX N0 XUMUYECKOMY U ra-
30BOMY CoCTasam reoTepmManbHOro TermnoHOCUTENSA, a Takke UCNbi-
TaAHWUIR €ro Ha arpeCcCnBHOCTbL U CKITOHHOCTL K OTNOXEHUIO conen

523 Cb6poc orpaborasunx recrepManbHbiXx BOA4 B OTKPbI-
Thie BOQOEMb! NOCNE UCNONb30BAKNUA UX TENNOBOro NOTeHUnana non-
EH NPOoN3BOANTLCH B COOTBETCTBUM C TpeboBanusamu «llpaBun ox-
pDaHbi NOBEPXHOCTHLIX BOA OT 3arps3HeHunst CTOMHbIMU BOQAMU »

524 TexHundyeckue pelueHunst OTKPbITbIX reoTepManbHbiX CUC-
TeM TennocHabxeHus HeodxoauMO CornacosblBaTb C opraHamuy ro-
CYAapCTBEHHOIO CaHUTApHOro Haas3opa JTUMN oprasamu npu Heob-

XOOAUMOCTH AOIMKHBbI ONpPefenaTbCA Mepb! N0 yNyyqyUEeHUIo KavecTBa
reoTepManbHOro TENNONOCUTeNA, nogasaemoro Ha soaosadbop, a

TaKe METOAb! 1 NEPUOAUMHOCTL KOHTPONA UX KavecTsa

52 5 B reorepmanbHblX CUCTEMAX ropavero sogocHabxerus
AONYyCKaeTCaA NOHWXEHHaA Temneparypa TennoHOCWTeNs B TOMKaXx
Bofo3abopa (HO He ke 45°C) npu yCnoBuw, COOTBETCTBUS NOKA3a-
Tenei 3Toro TeNNOHOCUTENA HOPMaM NUTLEBOW BOADI

526 Cpok cnyxbbi cucTem reoTepmanbHoOro TennocHabxe-
HUs nomkeH Bbite He menee 20 ner [pn 3KoHoOMUYECKoM 0BocHOBaE-
HUW NQONYCKABTCA 3aMEHa OTAENbHbIX Y3NOB W 3NEMEHTOB reoTep-
ManbHbIX cuctem tennocHabxenns parnee 20 ner

527 Cucrembl OTONNEHUA C UCNONb30BaHKEM reoTepManb-
HbIX BOA, KaK NpPasuno, cnefyeT NPoeKTUPoBaThL OQNOTPYDOHbLIMU

528 B reorepmanbHbiX cucTemMax OTONNEeHUs cnegyer npu-

MEHSITb OToNUTENbLHbIE NPUdOPbI NOBLIWEHHLIX TEeNnNONNOTHOCTEN
«YHusepcan C», «Ynusepcan O», papuartopbi MC 140-108 n gpyrue,
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UMeloLluMe Takyo xe unu DonbLy NNOTHOCTD
529 Tennosoi pacyeT reoTepManbHbiX CUCTEM OTOMNEHUR

npuseneH B NpunoxeHun I'4

6 PEKOMEHAALMKU NO NPOEKTUPOBAHUKD CUCTEM
YTUIn3aAh BTOPUYHOIO TEMNA NMPUAMEHUTENLHO K
AKNBOTHOBOAYECKWUM 3OQAHUAM

6.1 Pekomengauuu no npoeKTUpoBaHUIO CUCTEM MUKPO-
Knumara C yTunuiauuen TernioThl BbIOPOCHOro Bo3avxa XuBor-

HOBOQZUECKNX NOMELLIeHWA

6.1.1 Bbuibop cucrem obecneuveHus muxpoknumarta (COM)
XUBOTHOBOAYECKUX NOMELWEHUIK C yTunusaumen TennoTbl BbIOPOCHO-

ro BO3Ayxa cneayeT NpoBOAWTL Ha OCHOBaHKWW BapWaHTHOrO npoex-

THPOBAHUA, TeXHUKO-IKOHOMUWYECKOIo Cconocrasnexdnda W aHdniad

YAENbHLIX NOKa3aTenen KOHKYPUpYiowmnx cucTem

612 OaHuMm 13 OCHOBHbIX TpeboBaHwn, nNpefbABNAEMbIX
npy npoexTupoeannu COM »UBOTHOBOAYECKUX NOMeU|eHWA, asnger-
CA MakCUManbHas repmeTn3auynsa XXUBOTHOBOAYECKUX 3AaHNN

6.1.3 [lpu pa3paboTke nNpoeKTos MacCOBOre NpuUMEHeHUs
COM XuBOTHOBOAYECKUX NOMeLlUeHU cnefyer NPUMEHNTh TONbLKO
CepuitHO BbiNyCcKaemMsie TennoyTunn3aropsl U TENNOYTUNN3aUNOHHbIE
ycraHoBkn Tllpu 3TOM npeancyteHne oTgasaTh TennoyTunuiayuox-
HbIM YCTAHOBKAM, NOCTaBNASMbIM KOMMAMNEKTHO C BEHTUNALMOHHbLIM
obopynosaHnem n cTtakunen ynpasneHus ¢ Heobxogumbim Habopowm

OATUMKOB ¥ KOHTPOMbHO-U3MeEpUTenbHbix NpUbopos 1 oTrnnyatoumxces
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HU3KOV METannoeMxKoCThK), BbICOKOM 3KCnNyaTayuoHHO-TEeXHONOrM-
UECKOW HafeXHOCTbIO U NPOCTOTON ODCNYXUBAHUSA.

614 [lpu pa3padboTke nHAMBUAYanNbHbIX NPOEKTOB W NpoekK-
TOB NOBTOPHOIO NPUMEHEHUS, OCODEHHO NPU PEKOHCTPYKUUM XKUBOT-
HOBOAQYECKUX MOMELEHUW BO3MOXHO UCNONb3oBaHUe HenpoMbill-

fIEHHLIX TENAOYTUNNIAUNORHBIX YCTAHOBOK.
6 1 5 Pacuer BeHTUNAUUU XMUBOTHOBOQUECKUX NOMELLeKUA No

KONnyectay NOCTynawlnx spegHbix Beljects cnenyer sectn € yye-

TOM NOBLIWEHNU HAYaNbHON KOKUEeHTpauun BPeAHbIX BelecTs B Npu-

TOUHOM BO3AYXE, BCNEACTBUE WX NepeTekanna U3 BhiTRXKHbIX KaHanos
TeNNOyTUNK3aTopos. Benuunyy neperekaHns onpeaensioT Ha OCHO-
BAHUU TEXHWYECKUX XapakTepuCTuK TennoyTunu3aTopos

616 B cnyyae noBTOPHOrO UCNONb30BaHUS (peuupkynsyun)
BbIOPOCHOro BO3AYXa NOCNe TENNOYTUNN3ATOPa, CoAepXallero nNoib
WNKN aaposonuy npu npoexkruposannn COM Heobxogumo ycTanasnu-
BaTb COOTBETCTBYOWME PUNBTPER! ANA OY4UCTKU 3TOMO BO34yXa

[ns 3TOoro Ha BcacbiBaoWiEn CTOPOHE TennoodbmeHHuka yc-
TaHasnNueawT MeTannndeckne uny KanpoHOBbLIE CeTKU C siHYenKamy

Pa3NUyHbiX PaA3IMEPOB U KacceTbl C PUNLTPYICWUM MaTepuanom
(TKaHb 13 neHononuypertanka MNily-3-45-1,2; ®B no CTY 30-MY-23785,

CTEKNOBONOKHO, NOponow n ap.). pu 3arpAsHeHun U ysenuyeHuu

A3POANHEMUUECKOTO CONPOTUBNEHUS KACCeTbl 3aMEeHRIOT Ha HOBble
Unun peredepupyemble [Na pereHepayun kaccertb! cCHUMaT, hunbr-

PYROLLYIO TKaHb OPOWRNOT Ae3pacTBOpOM, 3aTeM MEexXarUdecku ouu-
LaKT 1 NpoMbIBaOT ropayen sogon ¢ godbasnesneM KanbLvRUpo-
BaHHON cofbl v AesunHpuyupytotr 2-3 % pacTsopoM eakoro Hatpa.

[locne NPOMbIBKA U NPOCYLUKN KACCeTb! UCNONbL3YIOT NOBTOPHO
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6.1 7 B 3gaHusix ¢ HEHOPMUPYEMbIMU NapamMeTpamMn Mnkpo-
knuMmata npoektuposaHue COM c yTunusauyven TennoTbl BbIOPOCHO-

ro BO34YX2 HE PEKOMEHAYETCH U3-3a HU3KUX HOPMUPYEMbIX TEMNEpPA-

TYP ¥ BbICOKOW BNAXHOCTN BHYTPEHHEro BO3ayxa
6.1.8 [poekruposarvne COM c yrunusauuen TennoTtbt Bbl-

OpOCHOIO BO3AYyXa XUBOTHOBOAYECKNX NOMEUJEHU BeneTCA Ha OcC-
HOBE pe3ynbTaToB pacuyeTa TennoBo3ayuwHoro GanaHca, BbINONHEH-

HOrO ANA pasfnnuyHbiX NEePUoA0B rofqa B COOTBETCTBUN O TEXHOMNOMEMN

COAEPXaHNA XXUBOTHbIX
6.1 9 MunumanbHoe KONUYEecTBO TeNNOyTUNM3aymnMoHHbIX yC-

TaHOBOK NpuMHUMaeTCs U3 ycnosusa obecneverna Tpedbyemoro so3ay-
Xo0OMeHa B XONO4HbLI nepuo roga B COOTBETCTBUMN C TeXHUYECKNMHU
XapakTepucTukamy BolbpaHHbIX TennoyTunin3aTopos.

6.1.10 [Mpu pacyere COM ans 3paHui ¢ NPOMbLILLUNEHHOW
TEXHONOMMEn U U3MEHAIOWNMCA N0 MEepe POCTa XUBOTHbIX Tenno- U
BnarosbifeneHnamMn K yCcTasoske MPUHUMAeTCH KONU4ecTso Tenno-

yTUNU3ATOPOB, NONYYEHHOE Npu pacyete BO3QyXooOMeHa ANA Xu-

BOTHbIX DonbLlen maccol
6111 Konuuectso rennoTs!, BO3BpalieHHON TennoyTunusa-
TOpamu, onpeaenneTcs B COOTBETCTBUN C NX TEXHUYECKUMN XapaKTe-

pucTukamu B BbIOpaHHOM paboyem auanasoHe temneparyp nepsuu-
HOIMO U BTOPUYHOIO TeNNOHOCUTEN !,
6112 3a pacueTHyrw Temneparypy v BnarocofepxaHue

NEePBUYHOrO TEMIIOHOCUTENA Ha BXOAE B TENNOOOMEHHUK NpUHMMaeT-
CA HOpMUpyeMas Temnepartypa n BNaXHOCTb BHYTPEHHEro BO34yxa
XUBOTHOBOAQYECKUX NOMEWEeHUA B COOTBETCTBNM C HOPMamMU TexXHO-
NOru4ecKoro NPoeKTuPoOBaHuN.
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6.1.13 [na xonogHoro nepuoga 3a pacyeTHyio Temneparypy
N BnaroconepXanne BTOPUYHOIro TeNNOHOCUTENSA Ha BXoAe B Tenno-

yTUNN3ATOP NpUHUMaETCR TemnepaTtypa Handbonee XONoAHOW NATU-
OHEBKN ¥ BNAXHOCTb HAPYXHOro sosayxa @y = 0,9.

6.1.14 JpdeKkTUBHOCTL TennoobmMeHa B TennoyTunniaropax
£, E, nposepserca cnegylownmn 6e3pasmepHbiMi COOTHOLLUEHUAMMU:

- 0Nns ydansaemoezo 8030yxa (nepsuyiHbild mennoHocumens):
~ 1. !

f -1
E . E | ki

)
rul *tuz Iul o Iu"

- An§a NPUMOYHO20 80330yxa (8MOPUYHLIT MenfOHOCUMENSD):

E _ fk? “:_{!12 .
"Gt -1,)
np \" nl Y.
ikZ —Fiu:!
Elz ﬂ G (I. o )5 (4)
np \"ul ’u?
Glcpl
an —
G,C

rpe t{ - Temnepartypa BO34yXa, c}'C;
i - Tennocoaepxanue Bo3aAyxa, KKan/Kr;
Gp - KOSPOULMEHT NPUBEAEHUS;
Cot, Cp2 - yOeNnbHaA TennoemkoCTb TennoHoOCUTens,

kkan/kr.’C:
G,, G, - pacueTHas BO3AYXONPOM3BOAUTENLHOCTL TEMNNO-

YTUNU3atTopa Ha NEepBUYHOM N BTOPUHHOM TensiorocuTene.
NHOeKeb! «1», «2», «Hy», «K» COOTBETCTBYIOT yAandemomy #
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NPUTOYHOMY BO3AQYXY Ha BXOAE ¥ BbiXxoae Tennoyruaniaropa.
6.1.15 Ecnu COM c yTunusauyuein Tennotel 8bIOpOCHOro Bo3-

Ayxa He obecneuyunsaer Tvennosoro HanaHca NoMelleHns, TO HeaocC-
TATOK TenNOThl KOMNEHCUpYeTCa yCTPOUCTBOM [ONONKUTENDHOIO NO-
Aorpesarens (3NeKkTpo- Unu BOASHOrO Kanopudgepa) wnu asTOHOM-
HOW TennoreHepupyirLwen yCTaHOBKOW C ManoMOLUHbIMW Harpesa-

TenbHbIMU NpUbopamMy (NPeANOYTUTENBHO NEKTPUYECKUMU).
6.1.16 Ecnu kKoHCTpykuwen Tennoyrunusaropa He npeay-

CMOTpPEHL! Mepbl NO 3awuTe TennoobMEHHbIX NOBEPXHOCTeN OT 3a-
MEP3aHUA Ha HUX KOHAeHCaTa 1 0Dpa3oBaHnsa CHeroson «Wybbi», TO
npu npoexktupoBaHun COM ¢ yrunusaymen sblOpOCHOro Bo3gyxa He-
0bxoANMO B 3aBUCUMOCTU OT KOHCTPYKTUBHBLIX OCODEHHOCTEU u Tex-
Honoruveckux TpebosaHun npegycmarpusars:

- cozganve obBoAa NO NPUTOUHOMY BO3ILQYXY,
- YCTPO#CTBO NpeaBapuTenbHOro NOAONpeBa HapyXHOro BO3-

ayxa (NpeanouTUTENbHO IneKTpokanopugepamu),

- CHWKEHUE Konuyecrsa NpUTOYHOro Bo3ayxa v npumeHeHune
AONONHUTENBHOU PeUUpPKYNALIMN Ha NPUTOKE Nocne Tennoyrunuia-
TOpa,;

- NMOBbILLUEHWE TemnepaTypb! BHYTPEHHEro BOo3Ayxa 3a cudeT
BKNIOYEHUS LONONHUTENBHbIX FPEHLWNX yCTaHOBOK,;

- NOQOrpPes NPOMEXYTOYHOIO TenOHOCUTENA OT NOCTOPOHHE-

rO WCTOMHUKA VNN YBENWUYEHWE KONWYeCTBa NPOMEXYTOYHOro Tenno-
HOCUTEnNA,

6.1.17 B Hanbonee xonoproe spema roga ana nosbilueHus
TEMNEepaTypbi NPUTOYHOrO BO3AYyXa peKkomeHAyeTcs npeaycmatpu-
BaTb peunpkynsauuio sosayxa, npoweawero odbpaboTky B yTunnu3aro-
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pe, T e bonee cyxoro u C MeHblle KOHUeHTpaymnen rasos # Nbinu
6118 [na co3paHua pasHOMEPHOro TemnepaTtypHOoro W

BNAXHOCTHOrO nonen no scemMy XUBOTHOBOAHECKOMY NOMELLEHUIO

HeobXoauMO NPUHUMATL PacCcpPenoTOMEHHYI0 NOA3YY NPUTOYHOro w

pacnpenenenHoe ypanenue orpadbotaHHoro sosgyxa. [ins pasgauu
BO34AYXa criegyer NPUMEeHsTb, Kak Npasuso, BO3[YX0BOALI U3 NONK-
MEPRbIX MaTepnanos

6118 [Ipu npoexTupoBann KOMNAEKTHLIX Tennoyrunuaa-

LIWOHHbBIX YCTAHOBOK Mafion Npovn3BoOANTEeNbHOCTU #UX HeobBxoauMo
pasMmewiaTts tak, UTobet BbINO pasHOMEPHOE pacnpegeneHue Temne-

PATYPHO-BNAXHOCTHbLIX NMONEN No BCEMY XNBOTHOBOAYECKOMY nome-

LLEHUIO
6 120 Npu npoektuposarnHas COM ¢ yTtunusayven tennoTb

BoiBPOCHOro 803ayxa ANA asapuitHblX cutyauuin (OTkNoYeHue anek-
TPO3HEPrun) cnepyeT NpegycmaTpuBaTh BOIMOXHOCTL paboTbi Ten-
NOYTUNU3ATOPOB B PaBUTALIMOHHOM peXume OJTO gocTuraerca 3a
CUeT pasHulibl BbICOT MEXAY BbIDPOCHBIM N NPUTONHBIM OTBEPCTUAMMN
1 yTenneHus BoiBpPOCHOro BEHTUNALUNOHHOMO KaKana [lpn 3TOM Bek-
TUNALMKOHHDBIE WaXTol ANA ODIWeODMEeHHON BEHTUNRUNKM MOXKRHO HE
npeagycmartpuears

6121 Ona obecnevenusn Tpedbyemoro Bo3ayxoobmeHa B re-
DEXOAHbLIN (B 3@BUCUMOCTU OT TEXHONOrUU cofepaHust XXUBOTHbLIX) Y

Tennblik NEPUOALI To4a HEeobXxoaumo YCTPOMCTBO AONONRUTENbHOWN
obueobmeHHon BeHTMNSUUKN, padoTaowiedn Kak B KOMMeKkce C yTu-

NU3ayuMoOHHBLIMY YCTaROoBKaMW, Tak ¥ €3 HuX.
6 122 Mpwu npoekruposannn COM Ha Hase nkamenayanbHbix

TeXHUIeCKnX pa3paboToK TennoyTUNM3aTopos ¢ Nnpumerernem Bonb-
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LOro KONUYecTBa HeCcTaHAapTHbIX Y3/10B U KOHCTPYKTUBHBIX 3NEMEH-

TOB HeoDXoauMO UCNONL30BAaTL COOTBETCTBYHOWMWE METOANYECKUE

YK33aHUA N0 PACHETY U KOHCTPYUPOBAHUIO 3TUX YCTAHOBOK.

6.2 PekomMmeHgauuMuy no UcNonb30BaHunio TENNOBbLIX HACO-
COB DJ1A cUcTteM obecrnevyeHus MUKPOKIMMATA XUBOTHOBOA-

YecKuUX nomMmeuieHunm

6.2.1 [lpun vcnonb3oBaHun TENsIOHACOCHbIX YCTAHOBOK Tuna
«BO3AYX-BO34yxX» ANnA cucrem obecnedenns MUKPOKNUMaTa XUBOTHO-
BOAYECKUX noMetleHun TpebyeTcsl MaKCUMalnbHas repmern3ayuns
3AaHN N BbICOKNE TENNOTEXHWYeCKUe Kavecrsa orpaxnarlinx KOH-
CTPYKUUN

6.2.2 lpumeHsaeMbie TeNIOHACOoCHbIe YCTaHOBKN TUNa «BO3-
AYX-BO3AYX» 8 cucTemMax obecnedeHnus MUKpoxnumaTa fOoMKHbL! BbiTh
yHUBepcanbHbIMU ¥ MHOroOyHKLUMOHanNbHbIMN ¥ obecneunsaTtb cne-
Ayrouue TexHonorndeckne npoueccol 06paborkn Bosgyxa:

- OCYLWIKY BO34yXa NoOMelleHuit ¢ yganeHuem KoHgewcata w
CBA3AHHLIX C HUM BPEAHOCTe;

- OCYLWLKY Hapy>XHOro Bo3ayxa, NocTynawulero B noMeweHns 8
NepexoaHbi Nepuos, Korpa ero TeMneparypa v BNaxHOCTb COOTBET-
CTBYIOT napamMerpam Bo3ayxa B noMmeuleHunsx;

- YTUNN3aUUI0 TeNnNOTbl BO3AyXa XMBOTHOBOAMECKUX NOME-
LLIEHWUA B 3UMHWUIA U HYBCTUMYHO B NEepexoaHbin nepuoas!;

- YTUOU3aUMKO TennoTbl HAPYXHOrO0 NPUTOYHOrO BO3Zyxa B
nepexoaHbid nepuoa, Koraa ero TeMnepartypa v BnaXHocCTb cooTaer-
CTBYIOT NapamMeTpam BO34YXa B NOMELLEHUAX;
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- OXNaXAEenue nNpuTOYHOro BO3AyXa B NETHWU nepuoa npu

CTOWNOBOM COAEPKARUN XNBOTHbIX.
623 [Mpu KOMNNEKTOBAaHUN COOTBETCTBYIOWEero Tuna Tenno-

HAaCOCOHOW ycTaHosky (THY) neoDxoaumo UCxoauTh U3 npuHumna
MUHUMaNbLHOrO ROMYCTUMOro KoapduunenTa npeobpasosaHuna ten-

fI0BOro Hacoca (u) (v COOTBETCTBEHHO XONOANNBHOro KO3 duymnenTa

£) MuHumanbHO fQonycTumbid KoadduuueHT npeobpasosankuna THY,

HUXe KOTOporo pabora TennosbiX HACOCOB U3 IHEPreTUYecKnx coob-
paxernnin He yenecoodbpaszHa no CpaBHeHnIO C TPAAULUOHHBIMW CUC-

TEMaMn TennoxonogocHadXkeHna, Haxogures 8 npegenax U 2 2,5

(£21.5)
Boibop nosepxHocTen rennoodbMeHa ¢ B03AYyXAM KOHAEHCa-

TOPOB U ucnapvTenen JomkeH NCXoanuTb n3 ycnosuns banaHca tenno-

L0NoaocuveMa ¢ 3PHeKTUBHON MOWHOCTLIO KOMNPECCOPOs

- AuNpecc o
Nmuoencamapa ~ Nucnapumenn = N 3 X 0.87' BT: (5)

rae 0,87 nHAWKATOPHLIA KOIMPUUNEHT NONEIHOrO AENCTBUA KOM-

npeccopa;
ﬂ — N mudcuwnmﬂi | ( 6)
N ;n MAPCLL Opa
£ = N ULIPUNIC 1S (7)

N e copad
)

[pu “cnonb3osaxkuy TennoBbix Hacocos HeoOXoaAuMO npu-

BECTY TEXHUKO-3KOHOMUMecKoe obocroBarne.
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6.2.4 Orinoxenne pexuma padbotsl THY 0T MUHMMaNbLHOTO,

KaK npasuno, He AoMKHO ObiTh He 30 %, T.K panbHenwee cHwxe-
HUe Harpys3oK BredveT 3a cobo¥ CHMKeHne TemnepaTypbl KUNeHus pa-
Ooyerc areHTa ¥ COOTBETCTBEHHO TemMnepaTtyps! BO34yXa Ha BbixOae
U3 UCnapuTens, KoTopas AomxHa 6biTh Bbiwe 0°C BO u3bexaHue

NbRo00pa30BaHUA HA NOBEPXHOCTAX UCNAPUTENS.

6.2.5 THY ponxubl umetb, kak npasuno, beccanoHuxosble
KOMNpeccops

6.2.6 Cucrema ynpasneHuUs yCcTaHoOBKOK AoMkHa obecnewu-
8aThb

- aBTOMaTUYecCKoe perynupoBanue Tennonpou3soanuTenbHo-

CTV B QMYHKUNK TemnepaTtypb! Bo3ayxa B 0bCnyxusaeMoMm nomeule-
HUW N0 YCPEeAHEHHOMY CUrHany;

- aBTOMAaTU4yeckKoe perynuposaHue Xonoaonpovisoantens-
HOCTY B (PYHKLIMN TEeMNEPaTypPbl B 30HE UBOTHbBIX;

- aBTOMAaTU4EeCKOe nNeperiveHne C pexnma Ha pexnm 8
PYHKUKY TeMneparypb NPUTOYHOrO BO3AYXa;

- aBTOMAaTUYECKOe perynuposakue nogauv npuToYHOro BO3-
AyXa B (PYHKLUWM TEMNEPATYPbl HAPYXHOrC BO3AYXaA;

- BNOKUPOBKY OT BKNIOYEHUA KOMNPECCOopa NP OTKNHOYEHHbIX
BEHTWNATOPAX,

- 3alUTy OT noAad4YUn XON04HOIO BO34yXa B NOMELeHNe,

- 3alUTy ucnapuTens u npuneraruien Kamepst CMeuleHns
Bo3ayxa o1 obneneHeHus,

- CBEeTOBYIO CUrHannaaunio O pexnme paboTei KomMNnexTa

(Hanuune HanpsKeHua, BKNIYEHUA-BbIKIIOYEHUR KOMMPECCopoB i
BEHTUNATOPOB,
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- 3BYKOBY!O aBapUAHYID CUrHanmnaayuio o BbIXOAe w3 CTpos

OTAEeNbHbIX 3nemeHToB THY,
- PY4HOE ynpasneHve ABUraTensmMu BeHTUNATOPOB U KOM-

Npeccopos ¢ coxpaHerHnem BNoKUPOBKUA NPOTUB BKITHOYEHUA Noches-
HUX NPV OTKNIOYEHHbIX BEHTUNATOPAX.

627 [lepsndtble npeobpasoBarenu perynatopos remnepa-
TYPb! 4OMKHb! ObITh 3awWuuieHbl OT NPAMOro Bo34encTBus Kanens Bo-
Abl, Nbiftd, TENNOBLbIX U3NYyYEeHU OTONUTENbHBIX U OCBETUTENbHLIX
npubopos

628 KoHCTpykumna komnnexra THY pomxkHa orsevdarth Tpe-
boBaHusIM PEMOHTONPUrOAHOCTK U 0becneynsaTe CBOBOAHLIN AOCTYN
K 9NEeMEHTaM ¥ y3nam KOMNMeKTa ANS OCMOTPa; TeXHUYEeCKoro ob-
CAY>XWBAHNA U TEKYLWEero PeMoHTa

629 Ha pepmax no NpOUIBOACTBY MONOKa BO3MOXHO ANA
cucTem ropaqero BoA0CHaADXeHua U oTonNneHuss UCNONbL3IoBaThL Xono-
AUNbLHLIE MallKHbl 4NA OXNAXKAEHUA ¥ nacTepusaumm Morioka, pabdo-
TalowWwe 8 pexume tennosoro Hacoca [lpwu atom Heobxogumo opu-

EHTUPOBATLCH Ha KOMNNEKTHOE CNEeLnann3upoBaHHOE XONOAUNBLHOE

U TeXHONoruyeckoe obopynosanune
62 10 lNpumeHsemas 8 KavyecTee xnagoHocuTens Ans ucna-

puTens BoAa A0MKHa oteevath Tpebosanusam TOCT 2874-82 wnwm
NPUMEHATLCA NpecHas TeXHUYECKUM HYUCTas BoAa C KOHUEeHTpauue#n
BOAOPOAHLIX MOHOB PH = 6,5 - 9,5, KOTOpas AoNXHA conepxaTh He
bonee 50 mr/n MexaHW4YecKux npuMecen, UMeTbL BPEMEHHYID YCTpa-
HUMYIO KapDOoHaTHYIO XeCTKOCTb He Bonee 5 mr.kB/n

6211 Boga, wucnonblyemMas ANA TEXHONOIMYECKUX HYXA,
nogasaemast Ha KoHfaeHcaTtopbl, JQomkHa coorsetrcreoBate OCT
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2874-82

6.2 12 YCTaHoBKa [OMKHA COXPanaTb paborocnocobHOCTL
NPpY KpaTkoBPeMEHHOM OTKAIOHEHWU HanNpsXeHWA nuTarwen cetin oT
HOMWHaNbHOro 3HaveHus ot MuHyc 15 o nntoc 10 %

6213 [pu NOCTOAHHOW TENNOBOW Harpyske AomxkHa ObiThb
obecrieyeHa HernpepbiBHOCTL paboThl B TeveHue BCEro BpeMeHu, He-
obxoauMoro Ans oxnaxgeHus Monoka v OAHOBPEMEHHOro Harpesa
BOAb! AN TEXHONOTUHECKNX HYXA.

[ipn NOHMXEHUN TennoBOW HArpysku AONYCKAKTCA UNKIUY-

Hble paboTbl ycTraHoskh [lpw 3TOM AOMKHLY ObiTe obecneveHsl Tpe-

OOBaHWUR NO OCHOBHBLIM TemMnepartypHbiMm NapaMeTpam xXnaaoHocuve-

Nns U MONOKA
6.2 14 Cucrema aBTomMaTusauny TennooxnagurensHon yc-

TaHOBKW AOMKHA obecnevnsars
- 3aWMTY OT aBapunHbIX AaBNeHWW BcacbiBaHusi N HarHerta-

HWA, CBETOBYIO CUrHann3aymio asapuinHoro oTKI04eHNs,
-~ TEMNEPATYPHYIO 3aUUTY 3NEeKTPoABUraTens KoMnNpeccopa,
- 3aLUTY OT CHWKEHUA TeMnepaTypb! BOAbl Ha BbiXxo4e n3 Uc-

napurens Huwke 3aaHHOU,;
- TeNNOBYH 3aUUTY BOARHOIO HACQCa QT Neperpysku,

- 3al4UTy IneKTpoasuraTeney Komnpeccopa u BOAAHOrO Ha-

COCa OT TOKOB KOPOTKOIo 3amMbikaHnus,
- QTKIQYEHNE XoNoAUNBHOW MatUUHLI NO CUrHaNy oT fgaryuka-

pene TtemnepaTtypbl, YCTAHOBMEHHOro B pes3epByape-oxnagunrene,
Npy OOCTUXEHUW 3aaHHON TeMmnepaTypbl MONoKa u 0bpaTHoe BKNHO-

YeHue,
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- aBTOMarnyeckoe noaaepxaHue 3agasHou Temneparypbl ro-
pade#l BoAbl NPpU BKNIOUYEHWN INeKTpoHarpesarens.

6.2.15 [pun ucnonblosanuu THY gonxHo!l BbiTe NpeaycMoT-
pPEHbl Mepbl TeEXHUKW O€30NacHOCTU OT NopaXKeHus TOKOM, OT OTpas-
NAKWEro 8O34eUCTBuA XONOAUNBHLIM areHTOM 0T Pa3pPyLUISHNA KOM-
npeccopa v TennoobMeHHbIX annapatos nNpwn usbbiTOMHOM NoBbILLE-

HUAU NaBneHnya XnagoareHta 8 CUCTteme

7 3KOHOMUHECKAA IJPOEKTUBHOCTb UCNOSMBb30-
BAHUA HETPAOULIMOHHBLIX UCTOYHUKOB OJSHEPIMA B

CENbCKOM XO35AUCTBE

71 OxoHoOmMudeckas 3O PekTUBHOCTD UCNONLIOBAHNA HeTpa-
ANUVOHHBIX UCTOYHUKOB 3HEPINU B CENLCKOM XOo3acTee mMoxeT BbiTb
onpefeneHa B npoyecce NpoekTupoBaHus HOBbIX 0ObekTos, rae Oy-
AEeT BBeeHa 3HEepProcucTema, Unu Npu PEeKoHCTPYKUWUNA CyLlecTByi-
Wwux o6beKkTos, rae npegycMmarpusaeTca 3ameHa TpaanunoHHoOn cuc-
TEMb! NONYHEHUA 3HEpruun, umes B BUAY NONy4HeHUe AONRONHUTENb-
HoW, NubBo Bonee Ka4yeCTBEHHON NPOAYKUNUK WUk IKOHOMUIO Tpaaulu-
OHHOW IHEPTNn

OCHOBHbIE XapaKTepucTuku NpuMeHsieMblX CUCTEM npuBege-
Hbl B Tabnuue 1

7.2 Pacy4eT 3KOHOMWYECKOW 3IPPEeKTUBHOCTU NpuMeHeHUsR

HETPaAWUMOHHDBIX MCTOMHWKOB 3HEPruy AOMKEH OCYLWECTBNATLCA B

COOTBETCTBUYN CO CXEMOW pacyeTa, npuseaexHon 8 Tabnuue 2.
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Tabnuya 1

il

HaumeroBaHwe KauecTeeHHbIe XapaKTepucTuku
obbvekra NPUMEHAEMbLIX CUCTEM
1 2z

1 ConHeuHas paguauus

11 OHeprocucreMacre- | OKOHOMUA 3NEKTPOIHeprun 3a cyer

NVMOKONNEKTOPOM NpU Cyuwl- | COKpalleHUa BpemeHu paboTbl BEHTU-

Ke ceHa NATOPOB

AYKLUUWA 33 CYET nonydenus bonee ka-
qecTseHHoro kKopma (B8 1 v ceHa co-

nepxurcst Ha 70 K.e. bonbwe, Yem B

OObIYHbIX YCNOBUAX)

| 1.2 TenvoycraHoska B OKOHOMUS 3NEKTPOIHEPruw

[oBbilleHne TOBaPHOCT MOSIOKA

CUCTEME rOpPSAYEro BoAO-

cHabxerus AounbLHO-MO- WckntouaeTcsl MCNONb30BaHue xon5,q-
|

| noyro 6noka HOW BOAbLI NPWU NepepbiBax B Nogave
|
INEKTPOIHEePrny.

1.3 TenuoycraHoBKka ANs | SKOHOMUS 3MEKTPOSHEPrUN

[pon3BOACTBO AONONHUTENbHOW Mpo-

|

e L L

oBorpeBa Nonos B CBUHAP- | [JONONHUTENsHbIR NPUPOCT Macchl No-

HUKAX-MaTOHYHUKax POCAT

2 OHeprus seTtpa

2.1 BeTposHepreTuveckue | KomneHcauws 60-70 % noTpebHOCTH

arperatbl (BOA) u yCra-
HOBKW (BJY)

KPDECTbARCKUX (PepMepCkux) X0o38UCTs

r
|

B 3HEpPruu Ha Harpes BoAbl ¥ oborpes

30aHUN
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MNpoponmxkenue Tabnuiib 1

L i . il

1

FF — S,

2

CHabxerHue aHeprven 3INeKTpownaro-

POAY

T B E  TTR TR TR P e, i i . gl sl ———

Obecrnevennie 3Heprueit NYHKTOB 3a-
PAOKM aKKYMyNATOPOB CENbCKOXO3AN-

CT8EHHbLIX MdUAH

NCNOMb30OBaHUE B CUCTEMAX ABTOHOM-

HOTO 3NEKTPOOCBEL|EHUR
HDMMEHEHME ANA nNogbema ¥ nofauw

BOAbLI ABTOHOMHbIM noTpedurtensam, B

;—TOM yucne Ans OPOLLEHNS

iy

3 3Heprus recTepmanbHbiX BOA

3.1 TeoTepmantHoe BOAO- | JKOHOMUS TENNOBOW HArpy3ku B CUC-

cHabxerne

TEMaAX OTONNeRus W ropsYuYerc BoAao-

cHabxerus

l

[ SKOHOMUS 3NEeKTPO3HEepPrn Npu paboTe

| BEHTUNAUMOHHbBIX YCTAHOBOK ¥ KOHAU-

L{MOHNPOBAHUN BO3[YXA

4 BTOpUYHOE TENNO XUBOTHOBOZHECKUX NOMELLeHW

4.1 Cuctema obecneye-
HUR MUKPOKNUMATa XUBOT-

HOBOOYECKNX NOMELLEeRuu
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OKOHOMUS TENNOTb! 33 CYET YTUNU3a-

L BbIOPOCHOro BO3QyXA
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o6paboTku BO3ayxa




OkoHyaHue Tabnuybl 1

1

ik N

ey ler-m———

2

—_——— o —wm ———

- OCyWEeRNEe BO3AYXa NOMELLERVN C
yAaNeHueM KOHAEHCATa U CBR3AHHbIX C

HUMW BPEQHOCTEMN;

| - ocywenue HapyxHOro Bo3ayxa, noc-

Tynawoujero B NOMEUEHUA B nepexoa-

HOW NEepPUOA, KOrga ero remneparypa w
BMAXHOCTL COOTBETCTBYIOT NapamerT-

paM BO3yXa B NOMELLEHUNX;

- YTUNN3auns TeNNOTbI BO34YXA XKUBOT-

HOBOAYECKUX NOMELeHU 8 3uMHUA 1
nacTOMUHBIR Nepuoab:;

L P i

- YTUNAK3aUna TeNNOTHI HAPYXKHOIO Npu-
TOUHOrO BO34yXa 8 NepexofHbii nepu-

| of, KOraa ero Temneparypa U BNax-

i HOCTb COOTBETCTBYIOT NapameTpam ,

| BO3AQYXA B NOMEWeHUSX;

U
- OXNaxAeHue NPUTOYHOro Bo3ayxa B

NeTHWW Nepuos NpyU CToNOBOM CO- ,

AEPKAHUU KUBOTHBIX.

- L L il ——
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Tabnuya 2
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=X m A
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MpuHRTan €eMKOCTb aKKyMynupyrouiero E E
an, ak
ycTponcTea, KBT.u
' O6ecneqeime?pa¢mxa 3-|:|_eprono1'5e6ne- : 13;“ B o p
| Hus, %
| S 1 RE S — i i —
NeduunTt noTpebnerHus aHepruy 3a nepvi- 100~ P 100 — P
- A - E X - A = W - h
on T, xoTOpbid Aosuker ObiTh NOKPLIT 33 | 7y 7y 100 A, T, 100
CYeT TPaAULMOHHOIro NCTOYHNKA AHEprnu,
| KBT Y ,
NonesHo ucnonb3yemas seipabotka ve- | o p p
] n
Ap =L; X—— Ap =L, X
TPAAULUMOHHOIO UCTOMHUKA 3Heprin, kBT.\ | " 100 . " 100
K — ———— e ———— —ee — — I — S — — e
- KanutanoBNOXeHUA Ha COOPYXKeHUe yCra- — —
Py Y R‘.HI _ Ral + Ku, + ﬂ Ea.ui R-a,, T Kﬂ, + KH,, + ﬁ Eﬂﬁ'n
| HOBKW (Ke), pPYO.
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OkoHyaxue Tabnuuybi 2

1 2 3

CebecToumocTb 3HEpPruu, BoipaboTaHHOK He-

TpaauunoHHoWn ycraHoBkon (Cg), pyb/kBT.u

!_ - —— —— I
| TO Xe, Ans TpaAnUUOHHORK YCTaHOBKM, BOCNON-

HAowewn gepuynt aHeprum (C,,), pyb/kBT 4

A .

[ipumevyaunne

- Er — notpeOHOCTb 00bekTa B anekTpoaHeprun 3a nepuog 7, kBT.y;

-K, K, - kanutanbHble BNOXEHUS COOTBETCTBEHHO Ha nNpuobpeTeHue n MoHTax arperara, pyo.;

'ﬂ - KO3 PUUMNEHT, OTpaxaowini yaenbHyo CTOUMOCTb akKyMynaToOpa 8 onpefeneHHoOM uHTep-

Bane eMKOCTH ¥ 3aBUCARLUNI OT TUNA U KOHCTPYKLIMK aKKYMYNUPYIOLLIEro yCTpoucTBea,
- 1 - roposbie (Ce30HHbIE) IKCNNyaTtayuoHHble pacxofbl,

- C — cebeCTOMMOCTDL 3NEKTPOIHEDIun.

[danbHeMwnin pacuyeT akoHOMUYECKOn 3hheKTUBHOCTY Pas3nuyHbiX BapnaHToB npon3soanTcs 8 CO

OTBETCTBUM C NONOXKEHUAMN «MeToanuECKUX pekoMeHaaumni No OUEHKE UHBECTULUOHHbLIX OOBEKTOBY



7 3 OueHka 00bveKTa npon3sBoanUTCs

- Ha CTaauu peanu3ayvu npoekra - Ha OCHOBAHWW aHanu3a
MOUHAHCOBO-3KOHOMUYECKOW AeATeNnbHOCTU NPeanpuaTus,

- NPV NPOEKTUPOBARUN NPOEKTa — Ha OCHOBaHWWN NPOrHO3IHbIX
AaHHbIX

7 4 3JxkoHOMUYECcKkan athdeKkTMBHOCTL 0DbeKTa onpeaensieTcs
WCXOAR U3 CONOCTaBNEHNSt NPUTOKOB U OTTOKOB fAEHEeXHbIX CpeacTB B
pacyeTHOM nepuoae v (Mnu) cpaBHeHus DA30BOTO ¥ HOBOIO peLueHNIA

[na npusHanuns npoekTa apdPexTBHbLIM HEeoOBX0AMMO, YTODbI
nokasareny ahPeKkTuBHOCTHU NpoekTa Obinin NONOXKUTENbHLIMU, a NPU
CPABHEHUU anNbTEePHATUBHbBIX BAPUAHTOB - ¥ HOBbIX 06beKkToB Obiny
bonslie, 4em y TPaANUMOHHbBIX

7 5 OueHka 3chhekTusHOCTH NpoekTa onpeaensercs npu no-
MOLLM Cneayiownx nokasareney

- YyucThint aoxon (M),

- YUCTHIA AUCKOHTUPOBaKHbIA aoxoq (HL4),

- BHYTPEHHAR Hopma fgoxogHocTu (BHA),

- yHAaeke goxoaHocTy (A1),

- CPOK OKyNaemocCTy.
OcHOoBHbIMK nOKa3aTengMu IPPEKTUBHOCTHA NPOEKTa ABNA-

IOTCH YWACTBIA UNK YUCTBIA QUCKOHTUPOBAHHBLIA AOX0A.
Y v YO xapakTepusyoT npesblilieHne CyMMapHbIXx aeHex-

HbIX NOCTYNNEHu Hag CYMMapHbIMU 3aTpaTaMin 4NA QaHHOMO NpoeK-
Ta COOTBETCTBEHHO Oe3 yyera U ¢ y4eTOM HepaBHOUEHHOCTH 3apdex-

TOB (T € 3aTpar ¥ Pes3ynbTaTos), OTHOCAUMXCH K pasnnyHbiM MOMEH-

Tam BpEMEHW
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7 6 4Hucrbid poxopn onpepenserca no popmyne
M
4n= > o, (8)

rae @, - NOTOK peanbHbiX AeHer (Canbfo), onpefensembin Kak

PA3HOCTbL MeXAay NpuTokamu (noCcTynnexussMun) n oTToKamu (pacxo-

LOM) AleHEeXHbIX CPeacTs B TeYerue nepuona m, pyb.,
M — 4nucno nHTepBanoB NNaHNPoOBaHUA,

M=>1, (9)

m

raoe tm — NPOACIKUTENBHOCTb UHTEPBaNa NNAHNPOBAHUA, roabl,

7 7 Yncrein gnckoHTnposanHbin goxoa (ML) paccuuThisaeT-

cA no hopmyne

A
Yan = » @, xa, (10)

m

rne oy -KOIMAPUUMEHT AUCKOHTUPOBAHWA 3aTpaT, YYUTbIBAIOULUK

npuBeAEeHNE 3aTPaT K OAHOMY MOMEHTY BpEMEHU

7 8 [lpusepeHve cpaBHMBaeMbiX BapuaHTOB B CONOCTaBu-
MblA BUA No akTopy BpemeHn Heodxoaumo, ecnn kKanuranbHble
BNOXEHWUR OCYLECTBNRIOTCA B TeYeHue pana neT uniu 8 pasxHbie Cpo-
KW, 2 TaKkKe, ecnn Tekywue n3nepxky ¥ pesynbraTbl NPOU3IBOACTBE

M3MEHSAIOTCA NO rofam 3KCnnyaTtauwv, Hanpumep, Npu CpasHeHruY

TPaAUUNMOHHON W reoTepmMmanbHON cucrteM TennocHabxeHus
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[na npuBepeHnsa 3arpar no PaxkTopy speMeHn UCcnonb3yeTca

dopmyna
a, =(1+E)="'r (11)

rae £ - Hopmatus ANs npusegenia pasHoBpeMeHHbIX 3aTpar,
£=01,

m — 1, - NEPUOA BPEMEHW NPUBEAEHUN B rofax, Te uYucno
NeT, OTAensawmux 3aTpartel U pesynbTarbl AaHHOro roga t, OT Hada-
na pacyeTHoro roga {p

3daTtpartbl 1 pe3ynbrarsl, oCywecrsnaemMele 1 nony4yaemMbie 40
Ha4ana pacY4eTHOro rofa, YMHOXaTCA Ha KO3 (PuLineHT npueeane-
HUA (AUCKOHTUPOBAKUA), & NOCNE Havyana pac4yeTHoro roga - AensaTcs

Ha ITOT KOIPPULIMEHT.
/ 9 lpuBedeHne pasHOBPEMEHHbIX 3aTpaT U pe3ynbTartos uc-

NONb3YeTCA TOMLKO B pacveTax JKOHOMUYEecKoro athdekra u He Mo-
KET CNYXWTb OCHOBAHWEM AN UZMEHEHUR CMETHOW CTOMMOCTY O0b-
eKTa U Ap NOoKasaTenewn, yunTbiBaemblx B cUCTeMe (PUHaHCOBO-3KO-
HOMUYECKOW AeATEeNbHOCTH NPpeanpUuaTm

7 10 BHyTpeHHAs HopMa poxonHocTy BHI onpeaensercs no

dopmyne (10) npu ycnosuu, 4to E=8HA n YAL =0

Ecnu BH >0 u Y4 > 0 — npoekr athbpekruseH.

Ecnv BHA < E, YAA < 0 - npoexT He ahdexTveen

7 11 WMHAeKc 40X0o4HOCTY 3aTpaT - OTHOWEHWEe CyMMb! Hako-
MIEHHLIX AEHEXHbIX NOCTYNNEHUA K CYMME HaKONNEHHbIX AEHEXHbIX

NNaTeXewu.
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/7 12 WNHpeKkc AOXOAHOCTU MHBECTUUWIA — OTHOWEeHWe, yYBenwu-
YeHHOe Ha eaunuyy, Y] K HakonneHHomy obbemy KanuTanbHbiX BNO-
weHun unn YOL K HakonneHHoOMy AWCKOHTUpOBAHHOMY 0Dbemy ka-
NUTanbHbIX BNOXEHUN

7 13 CpoK OKynaemocT - NPOAOMKUTENBHOCTL Nepuoga oT
Ha4yanbHOMro MOMEHTa 40 MOMEHTa OKyNnaeMoCT, T € MOMEHTa Koraa
Tekywmn goxon Y[, cTaHoBUTCA M B AanbHEWleM OCTaeTca He OT-
pULlaTenbHbIM

7 14 Bces nHdopmaumna AOMKHa NPeaCcTaBinTbLCH B e4nHbIX
(Tekywmx) yeHax, T € JeHdax, [elCTBYWnX Ha MOMEHT pacyeTa

B cny4ae HeoQHOPOAHOW WHNAUUKM NO rofam pacuera, WH-
dropMauua AoNXKHa NPeaCcTaBnATLCR B pacyeTHbIX (AednupoBaHHbIX)
LleHaX, KOTOpble yunTbiBaOT U3MEHEHWE LeHbl KOHKPEeTHOro pecypca

(NnpoAyKunKu) OTHOCUTENBLHO ODLero nHaekca yeH

dopmMmyna ans onpeaeneHna pacqeTHbIX UeH
1 __uﬁxlp(tp‘[a‘ﬂ) 19
) -
roe L, L - COOTBETCTBEHHO pac4yeTHan i 6asosas tena, pyo ,
ly (to, tm), 1y (L ) - MHAEKCHI LeH (COOTHOWEeHWe) COOTBETCT-

BEHHO Ha KOHKPEeTHbI pecypc (NPOoAYyKUuIO) n oDLluih 3a nepuog spe-
MeHu [, K nepuoay [,

7 15 B cnydae 4aCTU4HOW 3aMeHb! TPaaULMOHHbBIX UCTOYHU-
KOB 3HEepruu Npou3BOAUTCAR KOPPEKTUPOBKa BLIXOAHLIX NOKazarenew
NpoAYKUKUU C YYETOM YAENbHOIro Beca pacyeTHbIX nokasarenen, obec-
neynBaeMbiX HOBbIMU 0ObEeKTamu

Hanpumep, 4acTu4HOE MOKPLITUE pacYeTHOU TennosoW Ha-

rpy3sky, obecnevuBaeMon reorepManbcHOi cuctemon TennocHabxe-
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HWUA, NPOU3IBOANTCH BBEAEHUEM IKOHOMUYECKNX nokasarenen Tpagu-
UMOHHOM CUCTEeM, PacCCHYUTLIBEAEMbIX C YYETOM pPa3HOCTM TENNOBLIX

Harpy30K.

AQ = Quﬁ o Q:L*am (1 3)

rae Qo - obwan rennosas Harpyska scex notpeburenei, MBT;
O reor -~ PACYETHAR Harpyska, obecneunsaemas recTepmans-

HOW cucTtemon TennocHabxeHus, MBT.

7.16 ®opma pacdeTa nokasarenen 3PGEKTUBHOCTU NPOEK-

TOB 8 0OWEM BUaeE npuseneHa 8 npunoxeruu E.
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Mpunoxexnue A
(cnpaBouHoe)

CpenHue MHOroneTHue nokKasarenu
CYyMMapHOW CONHEYHOU paanauuu,
nokKasarenu BeTpoBOro pexuma
WU pacnpocrpaHeHue NepcrneKTUBHbLIX

MEeCTOPOXAECHMN TepManbHbIX BOA

Ha TeppuTopun Poccun

A1 CpeaHue MHOroneTHue nokasarenu CyMMapHOW CONHeu-
HOW paguaumn (MIx/M°) npuseReHb! Ha pucyHke A.1.

A2 [lokasarenu BeTPOBOIro pexuma npusegeHbl Ha PUCYHKe
A 2

A3 Cxema pacnpocTpaHeHus NepCcnekTUBHbLIX MecTopoxae-

HW TEPManbHbBIX BOL NpUBEASHa Ha pucyHke A.3.
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PucyHok A 2 - [TokasaTtenu BeTpoBoro

Yonosrbie 0C0INaAUaHUR

PanoHbl CHIbHLIX BETPOB
(CpeAHeroqoBan ckopocTb 6 M/C
" Bbille)

PaRoHbl CpeHen UHTeHCUBHO-

IS
% cr serpa (or 3,5 A0 6 M/C)
[

PEXUMA

Painonbl CNABON KHTEHCUBHOCTH
gerpa (or 1,5 40 3,5 m/c)

m Ocrobrbie pakonbl
nacrbuu Horo XUBOTHOBOACTBA

—@:" Cpeaxeroaosbi@ CKopocTn
BeTpa, m/c

110 30HMbi




YecnosHoe 06o3HadeHune

30HbI! 3aneraxua TepManbHbiX BOA

pll

PucyHOK A 3 - Cxema pacnpocTpaHeHus nepenexTiiHLix MOCTOPOXASHUM TEpManbHbix BoA



Mpunoxedue b
{obsi3aTenbHoOe)

fpachvku ana onpeneneHU| ONTUMAaNbHOrO
yrna HaknoHa foBepPXHOCTH, CYMMAPHOU CONHEeYHON
paguauuu npu pasnMyHon opueHTauun
U pasHbiX YINOB HAKNOHA refInoKoNneKropa

B1 OntumanbHbIft yron HakNoHa NOBEPXHOCTH FennoKonmneK-
TOpa 8 3aBUCUMOCTU OT reorpaPuUyeckon LNPOTLI NpusedeH Ha pu-
CyHke b.1

b2 3asucuMOCTb cpefiHeil CyMMapHON ConKeyHou paanayum
OT pasfinyHbIX YriioB HAKNOHa reiuoKoNNexKTopa npueBeseH Ha pUcyH-

Ke B.2
B3 3asucuMOCTb cpefHen CyMMapHOR CONHEYHoN pasuayun

npu pa3anuyHOK opueHTaunK rennokonnexkTopa npuBeaeH Ha PUCYHKe
b.3.
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OnTuUManbHLid yron Haknoua, rpag.
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Pucynok b.1- OnTumanbHblid yron HaknoHa NOBEPXHOCTW
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leorpachuyeckas wmpora, rpag.

1 - konnexrop, patoTralowmun 3umoir;
2 - kKonnekTop, paboTaiouwmin Kpyrnbin roa;
3 ~ KonnexTop, paboTaloLnit TONLKO NETOM.

reniMoOKONNEKTOpa B 3aBUCUMOCTH OT

reorpauyeckon WupoToi

AR
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Pucysok b.2 - 3aBucumocTb cpeiHet CyMmMapHON
CONHEYHOW pagualnin OT PasNUYHbIX yrnos
HaKNoHa rennoKoNNeKropa
(nepvof ¢ mapTa No CenTadpb Ha OcHOBE

OAHHbLIX aKTUHOMETPUYECKOU CTaHLINu,

oNnTUManbHbiv yron - 40°)
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OTKNoHeHue yrna HaknoHa
OT ONTHMANbHOro

PucyHok 5.3 - 3aBUCUMOCTb CpeAHen CyMMapHON CONHEYHOM
paguaLlun npu pasnuyHon opueHTayuu
renuokonnekropa (yron HaknoHa 40°, oTkno-
HEeHWe OT tora Ha 3anaj «+», Ha BOCTOK - «-»,

nepuos - C MapTta no CeHTaopb)
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NpunoxexHue B

(cnpaBoyHoe)

XapakTepucTUKn matepuasnos y arperaros,

NPUMEHAEMbIX NMPN UCNONL30BaHUN

HETPaANLNOHHBLIX UCTOMHNKOB 3HEPTUn

B1 OcCHOBHble XapaKrepuCTUKU HEKOTOPLIX Marepuanos ANs
ApO3padHbiX MOKPbITUWA renuoKONNEKTOPOB npuseneHbl 8 Tabnuuye
B.1

B2 XapakrepucTuku BeTpoIHepreTUyecknx ycraHOBOK, Bbl-
nyckaembix 8 Poccnn ceprninHo, npusegeHst 8 Tabnuye B 2
B3 XapakrepuCTuku BETpOIHEepreTuHecknx yctaHosoK Manon

MOUWHOCTY, BbiNyCKaembiX Mo 3akasy, npueepexsl 8 Tabnuye B 3
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Tabnuya B.1 - OCHOBHbIE XapaKTepPUCTUKN HEKOTOPbIX
Martepuanos Ana npPo3paylbix NOKpbITUN

renIMoKONNEKTopos

HavmeHoBaHue CpegHsis nponyckHas fonro- |
mMarepuana | COCOBHOCTL, % | BEYHOCTb,

| KOpOTKO- RIUHHO- ner

BONHOBOE | BONHOBOE | |

nanyyeHue nanyvyesune | -

I N I 4

[1neHka nonnBUHUAXNOPUA-

Has ([1BX) mapxu C

[OCT 16272-79" 2-3
KposenbHoe nucrosoe MNBX ]
foKpbITUE (3KCNepuMen-

TanbHoe) 15 - 20

MonuatuneHosas nneHka

NonuatuneHosas nnexka I~ |
' FTOCT 10354-82 80 - 92 0,5-125

| apMupoBaHHasn
TY 6-19-97-80-78 125-15
}z}remo 4 MM 15 - 20

89
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Tabnuua B.2 — Xapakrepuctuka BeTPOINEKTPUYECKUX YCTAHOBOK, BbiNYCKaeMbiX B POCCHn CepuinHo

Mokasarenw

e

MowiHOCTb HOMUHaNbLHaA, BY

HanpsxeHune BbIXO4HOE, B

re———— — .'.

.ﬂmaMeTp BeTpoxoneca M

BuicoTa Ma‘-ITbl, M

ol —

Lf : M I

Nuanason pabouux ckopocrteit |

BeTpa ANA BCEX YCTAHOBOK, M/C

— ) S -
Macca (be3 akkymynsaTopos), kr 20 ‘ 25

. .. S =, E—— P %

Mapku B3Y |
| YB3-40 YB3-200 | B3 TOH-500 | YB3-500 | LlWekcHa-0,5 1
i i i
100 200 80 | 500 | 500 |
3 | 12 12 12122 24 | 481220““
15 1,5 1,6 22 28
35 3,5 35 | 45
50 _ '175
3,25




Tabnuya B.3 — Xapakrepucrtuka BETPOINEKTPUYECKUX YCTAHOBOK Manon MOWHOCTH,

BbiNyCKaemMbiX No 3aKasy

e T

wller

Ay S

MMokazaTen Map;m B3Y

YB3-1000 | WekcHa-2 | Pagyra-001 | Pagyra-008 | BTH-8 B3Y-16

. - . - [ B - - m - - - . - - - -

MouwHocTb, kBT

.

Pabounin guanasoH ckopo-

cTen BeTpa, M/c

25 B

Cpok cnyx0bl, ner

3%



Mpunoxenune I
(pekoMeHayemoe)

MeTo4AuKM TennoTexHU4YeCcKoro pacyera

M1 Mertoauka pacyetra CHCTeMbl C BO3AYWHBLIM refino-
KONNEeKTopoMm AJIA AOCYUKY CeHa

11 Konn4yecTBO IHEepruu, CHUMaAeMon C rennokonNnekropa,

paccunTbIiBaeTCAa No popmyne:
Q, =mc(T- Ty (I.1)

rne Q. - nonydaemas aHeprus, [X;

m - KONUYECTBO BO3L4yxa, NPOXOAALlee uYepe3 KOMNeKTop,
Kr/v;
C - YAeNbHaA TENNoeMKocTh Bosayxa Ix/kr °C: ecnu m 13-

MepseTcH B Krid, ¢ =1;

T, -- TemnepaTypa Bo3ayxa Ha Buixoae u3 konnekropa, °C;

T, - TeMnepaTypa BO3ayXa Ha exoae B konnekrop, °C.

1.2 Konn4yecTso BO3ayxa /m onpefenarca no oopmyne;
m=pXx /[ (r.2)
rae P - NNOTHOCTb BO3AYXa, NpuHUMaeTcs 1,2 Krim®:
[] - ofbem Bo3ayxa M /4, ONPEAEnSeTCH U3 BbIDAKEHUS:
= Fxk (1.3)
rae  F - nNoWaab YKIaaKky BoICYLIVBAEMOrO CEHa, M2
K - YAEMbHbIA PACXO] BO3AYXa HA eavHULY Nnowaau, M d.m*:
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- ANS PACCHINHOTO HEM3MENbYEHHOTO CeHa K = 540 M/u.M’;

3 2
- ANA npeccoBaHHoro ceHa k=640 m™/u.m
Z
- ANA U3MEeNbYEHHOro ceHa K = 600 M /u.m

Yyuteieas, uro 1 Bt = 1 [Ii/c, paccunTbiBaoTes.

- Nogyy =~ MOLHOCTb KONNEKTOopA:

9,
N . ==2_. Br .4
°04 3600 (-4
- Nys - yAenbHas MOLLHOCTb:
0 2
N, = ? rs
» T 3600x F,, 5T /M (o

ra€  Feopn - NNOWaAb renvokonnekTopa,m’.
n - KO MULMEHT NONEIHOro AEUCTBUA KONNeKTopa.

N,Vd
N nad

rae  Naao- Nanawowan Ha 1 m° paguauus, Br/m® (Tabnuua M.1).

= (r.6)

Tabnuua M.1 - Namenenue napgaowen papnaymn Nygp

CONHUa OT BPEeMeH! CyTOoK

F:*" Bpewms, u [lapaiowan pagualuus,
MOCKOBCKOE conHeyHoe Npao, KBT

B 1525 13,00 0995

[ 15,52 13,30 0,993

B 16,05 1345 0,982
16,25 1400 0,980

L

16,50 14,25 0,967
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OkoHu4aHue tabnuubt 1.1

T 1 2 3
17,55 ‘ 15,30 0,912
18,25 16,00 0,887
- 0,861
0,776
0,734 )
0645

3Haa F w [ v 3apasBluuCh TpebyembiM rpagueHTom Tem-

nepatyp (7, - Ty) MOXHO paccumTaTrb TpebyeMyid nnowjagb renuo-

KONNeKTopa.
MpU MHTEHCUBHOCTU CONKENMHOR paavaurn okono 900 Br/m?

(55° - 60° ceBepHOI WIMPOTHI) yAENbHas MOWHOCTL refUOKONNEeKTopa
8 33BUCUMOCTW OT KO3ddUUMEHTa NONE3HArc AeCTBUS cocTagnser

300-700 Br/m®. B cpeaHem ata sennuuHa 6yaet 0,5 kBT/M* unu 430

KKan .M
13 1 m® renvokonnekropa obecneuvnBaeTr Karpes onpepe-

NeHHoro odvema so3ayxa [0 3ajaHHON TeMnepaTypwi;

Ji=—22 (r.7)

ATXxc,

rae AT=(T,- T, - rpaueHT TemnepaTypbl, NPUHUMAETCH

AT =5°C;
¢, - 0BBEMHAs TENNOEMKOCTb BO3AYyXa, ¢y = 0,31 kkan/m>.°C.
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A’ = 43 =278 ™m°

3x(,31

Onst obecnevenHnn HopmManbHOW AOCYLWKU CeHa aTmocdep-

HbiM BO3QYyXOM Heobxonuma nogava 540 - 640 M BO3JyXa B yac Ha
1 Mm% nnow@aau B 3aBUCUMOCTU OT BUAA CEHA.
OaHa cekuust capan, Kak npasBuno, UMEeT pasMepbl B NnaHe

18x6 M, T.€. €€ NNoWanb Feen, = 108 M°.

1.4 Tpebyemas nogava Bo3gyxa.
Veory = 540 x 108 = 58320 M°/u.

[ns noporpesa 3Toro ofvema Bo3gyxa Ha 5°C Tpebyetcs

nnowaas Konnekropa:

F o= =2 """ =210M (r'1.8)

wnu Ha 1m° nnowaau (pewetyaroro nona) TpebyeTca nno-

Ljaab Kosmnexkropa:
§40+- 0 _ 2

f.t.:a.r: -

1.5 Kpome nnowanw renwokonnexropa F,,, HeobdXoaumo
TalKe onpeaennTb BbICOTY KONNEKTopa T.€. PacCTosiHNE Mexay npo-
3payHbIiM nokpbiTuemM u adbcopbepom, ana obecnevyeHns onTumanb-
HOW CKOPOCTH NPOXOXAEHUAR BO3AyxXa vepel3 konnekrop - 4 - 6 m/c.

Ans 310r0 HEeoOXOAUMMO paccyuTaTbh napameTpbl yCTaHOBKW
aKTUBHOTO BEHTUNUPOBaKUA

a) onpeaennTb Maccy sbiCylunBaemMoro ceHa M, 7.

F .. %Xy xh
M= T8 (71.9)

1000
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e Fpew - MNOLWAAL YKNAAKK CEHA, NPUXOAALIESACH HA OQHY BEH-
TUNALMOKHYIO YCTAHOBKY (CeKUMIO), M*:

Y - CPEAHAR NNOTHOCTL NPOAYBAEMOTo CNos, Kr/M° (Tabnuya
1.2);

h - BbICOTa NPOAYB2eMOro Cnoa, M.

Tabnwua M 2 - OBbremHan macca (NNOTHOCTL) Cera Ans
Da3NNYHbLIX BUAOB TPAEB B 3aBUCUMOCTU OT
TONWMHLI CNOSK, KIIM®
(LensHoe/MamenbiYeHHoe)

[ BoTaHwueckwid | TonwwHa cnos, M

3naxosble | 41/50 | 45/58 | 48/66 | 52/75 | 57/83 | 62/92
Goboso- | N | o 1
3NaKOBbLIE | 45/56 | 50/65 | 56/76 | 60/85 | 65/95 | 70/105 |

- ur gl

_ — i I
| BoBosbie 51/61 | 56/72 | 61/82 | 65/91 | 70/100 | 73/110

EcTecTBenHbie | | + |
Tpasbl 40/48 | 43/55 | 46/65 | 50/73 | 55/82 61/83_'

el - P

i

6) paccunTarb CKOpOCTb BO3ayxa V, B cnoe ceHa. Heobxo-

AUMYIO ANS BbICYWWBAHUA MaccChl CéHa B arpoTexHUYecKuit Cpok
=150 -

oo MXTXR e (F1.10)
3600x T xAx

rpe  m' - Macca ucnapaemoin soapl, Kr/t (tabnuua 1 3);

AQ - BNAronornoTUTeNbHas CNocoBHOCTb BO3AyXa, /M’
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(Tabnuya I'1 4)

Tabnuya I't 3 - Konu4ecTso ucnapsemon U3 MCXo4HOro

Marepwnana BoAbl ANA nonyverna 1 y cexa

KoHeyHas HadanbHaa 8NAXHOCTL AOCYLUMBAEMON MaCChi, %
BNax-
| 80 50 | 45 140 |1 35|30 26| 22 | 20
| HOCTb, %
20 30 100 m-zls -33 23 - 14
7|3 |07 [ 5T [ [T
14

B kKunorpammax

A

il-l-l—-l-ll—-—"-*

17

[ 72 % | 75|92 |35 5[ 0|75 3¢

=

Tabnuuya M 4 - BnaronornoturensHas cnocoOHOCTL BO34YXa

NPV €ro HacbIWEHWN 40 BNaXHOCTH 80 Y%, r/m

Sty A—

Temne-

Gl A I L
2,6 2,1 1,7

30
35 | 40 5]74 29 [ 24 1 19
' 2

45 | 39 33 27

Ha4vanbHas BnaxHoCcTb 8o3nyxa, %

]

|
|

65 70 75
0,3
10 | 06 | 03 |
11 | 07 | 04
W 0.4
0,5 |
1,6
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B) onpeaenuTb AaBnexHue posayxa P, obecneyunsaowiee npo-
AyBanue crnosi BbiCOTOW h ¢ pac4eTHOMR CKOpOCTbio V.
P=hxdaP krim® (Mr1.11)

roe 4P - conpoTusneHue npoaysanuio cnos sbicoton 1 m (tabnu-

ya1.5).

Tabnuya M.5 - Conporusnexne 1 M cnos seprukansHomy
NoToKy Bo3gyxa, Kr/m?

ae_ CKopoCTb BO3Ayxa, M/C

-

} E o 0,06 | 0,08 | 0,10 | 0,12 | 0,14 | 0,16 | 0,18 | 0,20
o
070 [ 75 20 |50 | 40 |50 [60 |70 | w0

3.0
mm 11,0 { 12.0 | 16,0 | 20,0 | 25,0 | 30,0
100 | 35 | 70 | 100 | 13,5 21,0 [ 26,0 | 320 | 38,0
3,0

r) ONpeaenuTb YAENbHYIO NOTPEBHOCTL BO3AYXa Ha 1 M> BEH-
TUNUPyemou NNowaan, g .
q=3600xV,Xx k', MM (r1.12)
rae k' - KO3(hPUUKMEHT, y4uThbiBAIOWWA Nagesne nasnesns B cuc-
Teme Bo3gyxopacnpegeneHus (10 %) u dakTuyeckyrw npounsso-

AvTensHocTb BeHTunaTopa (80 %). OpueHTnposouHo &' =1,1;
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A) onpegenutb HeobxoanMmyro NPOU3IBOAUTENLHOCTL BEHTU-
naTopa
O¢ =Feoxy X § MM (F113)

e) nopobpaTth NO TEeXHUYECKUM XapakTepucTukam BEeHTWNS-

Top, oBecneunsatownit Noaady Bo3ayxa O, M /4 npu NONHOM Aasne-

HUN P Krim®

B npuBeAeHHOM nNOpsjke pacveTa nepsuyHbiIM PaKTOPOM
NPUHATE BEHTUNUpyeman nnowagb Fe ECNKU NnepBuMHbIMU KBNS-
IOTCA NnapamMeTpbl BeHTUnsaTopa u Ttpebyetca onpenenuts o0Ccnyxu-
BaeMyio nnowanb, pacyeT segetcs B obpaTtHoMm nopagke,

X) onpeaennuTb BbICOTY KOMINEKTOPA, T e PAacCTofHue Mexay

abcopbepom 1 Npo3payHbiM NOKPbITHEM

T — N— (1 14)
L.xV,,, x3600

roe Hy - BbiCOTa Konnekropa, M,

L. - WWMPKHE CeKLMUW KONNeKTopa, paBHas Llary pasmetlleHus
BeHTUNATOPOB, L. =3,0,4 5 unu 6,0 m,

Vion -~ CKOPOCTL ABWXEHUSR BO3AYXa B KONNEKTope, ONTUMATSb-

HOW ABNAeTCA V., = 4-6 M/C

'2 MeTvoguka pacyera renuoBojoHarpeBaTeNbHbiX

CUCTem

[2 1 Pacuder TtennonpoussBoanTenbHOCTU rennosoaoHarpe-

BaTeNbHLIX YCTAHOBOK ¢ AyOnupylowWmMM anekTpoHarpesaTenem npo-

ussoaunTca Ha 100 % 3HaveHne CyTOUHOW TENNOBOW Harpy3kn novpe-
Outenen, ncxoas U3 NOCTYMSIeHUst CONHEYHOW pajvauynm B SICHbLIN
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[EHb Nyulero MecsiLa cesoHa.

22 MouwHoCTe QyBnupylowux anexTpoBoaOHarpesaTenen
N,y paccHuTbiBaeTCs NO MaKCUManbHOMY 3HaYeHWIO TEnNOBOW Ha-
rpy3ku B Nepurog ce3oHa akcnnyataynu. OpueHTUPOBOHHbBIE 3HAYEHUS
napamerTpos cuctembt renvoTennocHabxenus npueesennl B Tabnuye
2.1 [Ang 10XHbLIX PErMOHOB 3TKW NoKasaTenu cheayer npuHumaTs no
HUXHEMY Npefeny, ANA CeBepHbIX - N0 BEPXHEMY.

Tabnuya 2.1 - YaenbHble nokasaTenu cuctem renuoTenno-
cHabxeHus (Ha 1 ronosy)

| HaumeHosanue 3HaqyeHue nokasarenei
noKkasarene rennoBofoHarpeBaTenbHOn CUCTEMD!
ropaYero s0AocHab- | mectHoro oborpesa

XKEHUA QOUNDBHO-MO- | NONOB B CBUHAPHN-
novHoro bnoka | Kax-MaToYHuKax

eMHUKOB M/ron 0.05 - 0,06 09-12

BMecTuMocTb Baka-

akkymynatona, n/ron 50,0 - 60,0

MoiuHc;E“Tb*nyESnupyro-
Ljero aNeKTpoBoAOHa-

rpesarens, kKBr/ron 0,04 - 0,06 0,15 - 0,20

l*‘*—_h‘——-—-——‘l—‘—n—'—w—-——

23 PacveTHoe 3HaueHne Ce30HHOro KoathduuynenTa 3ame-

L{eHUR TennoBoW Harpy3ky Qna AaHHOW renuoBoaoHarpeBaTenbHOW

YCTaHoBKM f onpeaenseTcs no opmyne:
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f — gnﬂdtx 77 (I—2 1)
Qrmmp

rae @, - nagawnwan paguayus, kBr.u;

n - Tepmudecku KM renvoycraHoBku, npuHumaercs 0,35 -
0,45 (0,35 - ans nepuoaa anpenw-okTbpek; 0,45 - ans nepuona man-
ceHTAbpL):

Qnomp - TENNOBAs Harpyska 3a Ce30H, KBT.4. beperca no

NPOEKTY UNK ONpefensieTCR PACUETOM.
2.4 3HaverHne nanawiyen cConHevyHon paamayuv onpenens-

€TCH BblDaXEeHUEM.

Qnad - CI.:aa X Fen (r22)

rae ¢S, - YAeNbHan COMHEYHan paavaliMs, najawowas Ha 1 m°

rOPU3OHTANBLHOW MOBEPXHOCTU 3a CEe30H ANA AaHHOro pernola,

kBT.u/m®  (tabnuua 2.2).

Tabnuua 2.2 - 3HaveHnune nanawiein ConHeYHon paguayny
Ha rOPU3OHTaNbLHYIO NOBEPXHOCTbL ANA
HEKOTOPbIX PErMoHos, KBT.4/M?

MeTeocTarLus &
QHad

1 2
PPOCTOTBCKHFI obn., noc. ['vranT 1320
KpacHogapckun kpan, r. Couu 1372
CraspononbCknia Kpan, noc. 3onyulka 1298
W ' 1319
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OkoHvaHne Tabnuybl 2.2

r. MockBea

879

r. MUHCK

MpumevaHue- g,, - (OAOBOE 3HAYEHUE, g, , - CE3OHHOE

3HaveHue (anpens - OKTabpL).

F., — CyMMapHas nnowaas renuonpuemMHuKos, M*:
Fan=F, XS (r2.3)
rae  F,, - nnowaab renuonpuemMHukos Ha 1 ron. (KOposy unv cau-

Homarky), M-/ron (Tabnuua 2.1):

S — KONUYeCTso ronos.

lpumep 1 - Onpedenump napamempbi cucmemMb! 2€1U08000-
Hazpesa Onf JousTbHO-MONI0YHO20 B1oKa Ha 400 Kopos

[lnsa pacyeta HeobxoauMbl UCXO4HbIE AaHHbIE:

Qromp, - NOTPEOHOCTE TENNOBOW 3HEprun 3a Ce3oH, KBT.M
(npoekTHan),

Q.0 - obLiee KonNU4ecTBO CONHEYHOR paauauuu 3a Ce30HM,
KBT.\;

q,., - YAENbHOE KOSIMHECTBO CONHEMHOR pagmnaunn 3a Ce30H

Ha e AVHULY TOPU3oHTaNbLHOW NOBEPXHOCTH, kBT .u/Mm? (tabnuya 2.2);
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F

<n

0,06 M*/ron (Tabnuua F2.1);
v - yaenbHas BMeCcTUMOCTb Oaka-akkymynartopa, v = 4 - 3

- yaenbHas nnow@age renvonpuemuunka, F, = 0,05 -

niron (tabnuua '2.1);
P - yAenbHas MOWHOCTb anekTpoaybnepa, p = 0,04 — 0,00
kBTt/ron (tabnuya M2.1);

n - Tepmuveckuin KNph rennoycranoskn, n = 0,35 - 0,45.
PacyeTt sBepercs no hopmynam 2.1, 2.2, 2.3.

Oyomp = 15000 xBT.u.

Fan=F, x S=0,06x400 =24 m°
J=vx8S =5x400=2000n0=2m"
Qo= gLy X Fan =879 x 24 = 21096 kBT.M.

Q,,E_q_xz_)_ _ 21096 x 0,35
Qnamp 15000

N,, =px S=0,06x400 = 24 kBr.

= (0,49

f =

[lpumep 2 - Onpedenums napaMempb! CUCMeMbl 2€51U03eK-

mpomennocHabxxeHus1 ceUHapHuUKa-MamoydHuka Ha 120 cauHomMamox

Kak v 8 npeabiayuiem npumepe onpegensiorcea Q, ., Fan, 4,

N3Hr f
NcxoaHbie aaHHbie BepyTca U3 Tex Xe UCTOYHUKOB!

Qpromp = 83824 kBT.4,;

gt =879 kBT.u/M?;
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F.=09-1,2 M"‘Iron,,

+ N

v = 50 - 60 n/ron;

p=015-0,20 kBt/ron;

n=10.35-0,45

Pacuer sefeTcs no 1eM xe opmynam 2.1, 122, 12.3
F,, =12 x120 = 144 Mm%,

[=60x120=7200n=72 W,

0...,= 144 x 879 = 126576 kBT v,

")
;1265762035
83824

N;n = 0,20 x 120 = 24 kBT

3 Meroanka pacyera TennoTeXHNYEeCKUX XapaKTepucTuk
UCNONL30BaHUA reoTepmManbHbiX BoOA

'3 1 3a pacdeTHbl pacxon reoTepManbHOro TenNoOHOCUTENA
CNeafyeT npuHuMaTs CyMmmapHbll 4edut cksaxund Tepmosonosabopa,
COOTBETCTBYHOWMNN YyTBEPXASHHOMY PEXNMY ero akcnnyarayuu.

32 3a pacHeTHyI0 TeMneparypy reotepManbHoro TennoHo-

cutens, ¢, nonyvyaemoro Ha repmosogosabope, ¢ yuetom n 3 1,

m
uMmeiloulem gse u bonee CkBaxvH, AOMKHA NPUHUMATLCA CpegHe-
B3BEeLUEHHAas Temneparypa TepMosoa03abopa, KOTopyio cneayer sbl-
YUCNATL NO hopMyne’

_ [nrl(’ml_"*'ly_llouﬂ T +t3mgmﬂ (r3 1)
Gml +Gm2 + +Gnn

{

M

rae (- pacyeTHaa TemnepaTypa reoTEepMasnbHOro TennoHoCH-
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TENA,

K - KONNYECTBO reoTepManbHbiX CKBaXWH TepMoBOA03abopa,

WIT..

tmt, tm2s ... bnx - TEMNEPATYPBI HA YCTHAX CKBAXKH, C:

Gmi, Gma, ... Gme - [ebutbl reoTepManbHbiX CKBaXWH, Kr/C
nnu m°/c.

3.3 [lpu paspaborke reorepmanbHiLix cuctem TennocHab-
Xenun HeoOxoAumo olecneunsaTb MakCuManbHoe 3HaveHwue KO-

hnyuenTa ux 3aPPEKTUBHOCTU &ypon NMPU OQHOBPEMEHHOM MUHUMATIbL-

HOM yAenbHOM pacxoge reorepmanbHON BOA4bI H& efuHully pacuer-
HOW TENNOBO HarpysKu.

3.4 KoadpdpuumneHt achdhekTusHOCTH freoTepmManbHOn cucTe-

Mbl TenNoCHabXeHUR &.q0n ONpegenaeTca nNo opmyre:

Eaoon = | X L X @(1-dp) (3.2)
rae i - CTeneHb OTHOCUTeNbHOro cpabarbiBalns TemneparTypHoro
nepenaaa,

j=tme "l (73.3)
(-5

L.y I, - PACHETHAR Temneparypa reoTepManbHOre Tenno-

cHaDXXeHus ¢ y4eTOM NUKOBOTro Aorpesa w ero cOpocHas temnepary-
pa,
(,, - PacyeTHaa Temneparypa reoTrepmanbHOro TennoHOCU-

Tens, onpeaensemoro 8 coorsercrsuu c n. 13.2.

Z - CTeneHb OTHOCUTENbHOrO0 WCNONb30BaHUA MaKCUMyMa
Harpysku, onpegensaercs no tabnuuye M3.1;

@ ~ KO3PPULUWEHT OTNYCKE TEeNNOTbI;
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Eepom - CTEMEHDb OTHOCUTENBHOMO YBENTUHEHWUS PACHETHOIO Ae-
buta Tepmosoac3labopa, npuHumaeTca 8 npegenax or 1-1,7 8 CoOT-
BETCTBUU C rpadukomM, npusejeHHbiM Ha pUCyHke 3.1,

d, -~ A0Ns NUKOBOro gorpesa B rof0BOM TennoBoM HanaHce
CUCTEMbI TeoTepManbHOro TennocHabXkenunn, npuHUMaeTcs 8 COOT-

BETCTBUU C rpaddukom, npuseaeHHOM Ha pucyHke 3.2,
MpoACIKUTENLHOCTE Nepuofa NUKoBOro gorpesa 7, (cyT)
cnegyer onpepensirts NO KNUMaTONOrUYeCcKnM AanHbiM, B npoekTupo-

BOMHbLIX pacyeTax JonycKkaeTcs ucnonb3osarTb hopmyny:

i/ 8
T = 1-9,)" (F3.4)
A

rae A n B - aMnupudeckne Ko3ah@PuUMeHThl, onpeaensieMmbleé CooT-

BETCTBEHHO NO rpadukam, npueeaeHHbiM Ha pucyHkax 3.3 n 3.4
CpeanHue 3a nepuopn paboTbi C MOMEHTa OTKIONEHUA NUKOBOIrO
UCTOMHWUKE TENNOTbLI A0 OKOHUaKNA OTONUTEeNbHOro ce3oHa u nopor-

peBa NPUTOMHOrO BO3Ayxa KOIMPMUUMNEHTH! @ ONPeaensIoTCs Bbipa-
KEHUEM.

0= g + o/ 2¢n (F35)
A  @n U @ ~ KOIPDUUMEHTLI OTNYCKa TENNOTLI, COOTBETCTBYIOLUE
MOMEHTAM OTKMIOYEHUA NNKOBOro J0rpesBa v OKOHYAHWUA OTONUTEeNb-

HOIro Ce30Hd

YUnTbIBaR, UTO @hom @neen OTHOCUTENbHBLIE KOIPPUUNEHTH

OTNYCKa TEeNNOTL! ANA OTONNEHUR ¥ BEHTUNALWWU, UX OPUEeHTUPOBOY-

Hble 3Ha4YeHust onpeaensitoTca No POpMynam.
On aen = (o =1, Mt ~1,) (73.6)
Pnom = (f;,, ~1, ‘*5)/(1;_." ~1, "'5) (F3.7)
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t

rae ¢, - Temnepartypa cbpocHou reotepmanbHoOW BOAbl, COOTBET-

creylowan g
l, — Temneparypa Bo3ayxa 8 obcnyxusaembix NnoMeleHnnx.
3.5 [Ons obvexkroB reorepmManbroro TannocHabxeHuns,

MMEIOLLUX HArpy3ky OTONNEHWA, BeHTUNAUUN WU ropayero soaocHab-

O

KeHns, obwmin KoadbdUUMEHT NONEe3HoOro AenCcTBuMna CUCTeMbl 77,

CnefyeT onpeaensTte No popmyne:
120 = (8, o Zo L= 82"} By Z g L = i 4
+ 710 Zoa\1= 3" Moo (r3.8)
3pecs aq, S, y - AONM pacdeTHoro feburta reorepmManbHoK

BOAbI, pacxofyeMbie COOTBETCTBEHHO Ha OTONNEHUe, BEHTUNAUMNIO U
ropsiyee BOAOCHabxeHue, paccuuToiBaemble No popmynam:

o = Lo (I'3.9)
CG;';& -

Qeerm
[ = —=seum (F3.10)
CGH)‘:d 6’ #enm

7=-——-—-—-—-—-—-?0“' (3.11)
cG, 0, 46

a8 Qs Poenms C.q - PACYETHBIE HArPY3KU OTONNEHWURA, BEHTW-

nauun n ropsYero sogocHabxenus, [x;
C - yAenbHas TennoemkocTs TennoHocutens, Iidkr.’C

6y om> Oraoms 01.0> -~ PACYETHbIE NEpenagbl Temneparypbi

TeNoHOCUTENR! B CUCTEMAX OTONMNEHWUA, BEHTUNRLWUK W FOpAYero Bo-
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nocHabxenus, C:
G - ypenbHblit PAacXOp reoTepMansHoOW BOAbI, NPUXOAR-

WWIACS Ha eavHULY PacyeTHOW TennosBow Harpyskv obvekra, kr/lx,
KOTOpbIA CneayeT paccunTbiBaTh NO hopmyne:

[ Oow . Qoewm . ©
W am geirm 26
Gﬂl - . ' ¢ — + ‘ - + R (r3.12)
Qo6 \Grom  Crgeum 06
e Q. =0, +0. +Q. -ofuas Tennosas Harpyska obbekra

reoTepManbHoro TennocHabxenun, Ox.
Npn satoM: a+ f + y=t1 (r3.13)
CpenHeB3BelUeHHas BenuunHa Ko duumenta ucnonb3osa-

HUR CKBAaXWUH onpefenseTcs no hopmyne:

T oxo o6 = QT cxoom + ﬁ I cae senm + }’T CKG 28 (r3 1 4)

PacueT T BERETCH (bopMynam, npuse[eHHbIM B Tabnuye
3.1.
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6.

Tadnuua N'3.1 — Pacyer crenenn OTHOCUTENLHOMO UCNONbL30BAHUSA MAKCUMYMa Harpy3kv u

KO3 DOUUMEHTOB UCNONLIOBaHUA TEPMOBOA03aDoOpa CKBaXMNH reoTepmManbHbiX BOA

| florpebwrenwv

|

1 CucTeMbl OTONNECHNKA:

1.1 C 3asucumMbiMm npucoe-
ANHEeHWeM K reoTepmans-
HOW Tenno8OWn cetTu

1.2 C 3aBucumbiMm npun-

COEAUHEHUEM K CETU C NN-
KOBbLIM JOrPEBOM

2 Cucrembl BeHTMEﬁuuu:

2 1 C 3aBucvMbIiM npucoe-
ANHEeHueM K reotepmans-

HO# Tennoson ceTw

e B, el —

CTeneHb
UCNONL30OBaAHUA
MaKCUMYyMa Harpy3ku
2
Z . T(E-'J x ¢Cp Qn
. 8500
7 _ Tces X ‘;‘DCp om
o 8500

KoahuUMeHTbl UCNoNb30BaHUS
TeEPMOBOA03a00pa
3
— {1
T{.ﬁﬂ am — an L < -

—

f

Tﬂ + sem '_Tn
8500 8500
P om (tT _tcn)

X

Tcxa am -

» 1 :
(‘rm — g _S‘T":@nm Lon — 14 ""S)

™y b S — - ailinlie i

;- T 0; X Py genm
Kenm 8500

{ =1,

T cheaenm = ZHEHH! e ( - )
(Iﬂl ~ 1, _S)jq’(pﬂrmn o =1, =3

PRl
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Mpogorkenue Tabnuub 13 1

e — —— aad—

— e — - E——— 1=

21 C BaBMCMMbIM npw-

| coeguHeHneM K CeTu C

NUKOBLIM JOTPEBOM

1 T

o — % - ————le ——wrwrw r - -

4

#CHM

3 OTKpbITHE CUCTEM bl

ropsa4ero BogocHadxe-

- ‘-1_,_ — i
3
]

e

| Mpumevyanwue

- @cp om:; @cp semm

i

L pg— . o Ema . B Em ——— e ——

T

T —— i T e L Sera——

ez X (Da P aen

L

8500

5500 +0,3 35T

conty

8500

BEHTUNSALMU, onpegensemsbie no opmyne:

{H

—t

HCp

S

T{ AR BT —

“ I cez- =~ NMPOAOIDKXUTENDBHOCTL OTONUTENDBHOIO Ce30Ha, \,

e — T L A T —L o —— e or

m ¢

3

— e ———
+ X

~ 8300 8500

® o _ﬂr;, ~1,,]

g - Qj senm

[T = ‘

T

el

ChB R =

— cpegHue 3a Ce30H Ko uumeHTbl OTAYCKa TENfOTbl 4NA CUCTEM OTOMNNIEHUA W |

6800 + 0 2T
8500 ]‘
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OkoH4YaHune Tabnuubi 3.1

i . e — s L o T

rae t, - Temnepartypa Bosayxa B o6cnyXuBaemMbix nomeuleHusx, °C;

- ¢, - pacueTHas TemnepaTypa HapyXHOro BO3ayXa ANS MNPOEKTUPOBAHMA CUCTEM OTOMNEHUS UNU
geHTUnAuuK, °C:
- t,cp — CPEOHAR 33 Nepuos paboTbl CUCTEM OTONMEHUR UMK BEHTUNAUWU TEMNEPATYPa HapPYXHOro

sosayxa, °C:

- T e - CpeaHeronosoh koapuuUeHT UCNoNb3OBaHUA CKBAXWH Tepmosogosabopa, npeacras- |

NAOWMA OTHOWeEHRNe (PaKTUYECKOro rogoeoro otbopa reoTepmanbHOn BoAbl K MakCumanbHoMy oTopy, Bbi-

YUCNAEMOMY Kak npousseaeHve 8500 x G,

rae G, - PacUETHbIA PACXOA Fe0TEpPManLHOrO TENNOHOCUTENS, M

T - NPOAOIHXUTENBHOCTL PaboTbl NMKOBOro Aorpesa, .

iy il

g e R NN aai— T T —— o
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PucyHok 3.1 - 'pathuk ans onpesenedus crenenu
OTHOCUTENBHOMD YBENUHEHNST PACUETHOrO
nedura repmosoposabopa
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PucyHok '3.2 - ['paguk Ans onpeaenenna onm NUKOBOro [Aorpesa npn

oTonnNeHuun d, OT PasHoOCTH TemMneparyp
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OT pac4eTHOU TemnepaTypo!
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OT pacyeTHOU TemnepaTypb!

HapYyXXHOro BO3ayxa
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4 TennoBOW pacueT reoTepmManbHbIX CUCTEM

oTonnexnuns

4 1 TexHNUYeCKNE pelieHust regTepmMmanbHbix cucrem oTo-
nneHus 4omKHbr obecneunsars BO3IMOXHO Bonee rnybokoe cpabarbi-
BanWe TENNOBOTO NOTEeHUWana reoTepManbHoro TeNNOHOCUTENR, YTO
AOCTUIaeTCa CO3RaHUeM nNOBbLIWEHHOTO PAacYeTHOro nepenaga ero
TEMNEPATYD, XapakTepuayouwlerocs sbicokum (O6nuskum k 1) 3HaYeHu-
eM pacyeTHoro kosdduyunerTa creneHn cpabarsiBaHus Tennosoro

NOTEHLUANa TENNOHOCUTENS, KOTOPbIK BbiuucnseTca no opmyne
- 1) o
rae (. (.1, I, - PACHETHbIE TEMNEPaTYPbl ropsYen NocTyna-

Wewn, ropsyen u 00paTHOR BoALI OTONUTENLHOrO NpPUbopa v BRYTPEH-
Hero sosayxa, "C.

4 2 Toabop otonutenbHbix NpMBOPOB, yCTaHaBNMBAEMbIX B
noMeLeHuax, cnegyeTt nposoanTs No dopmyne
{

" Gl (F4.2)

0, =0Q/(b1,
roe () - pacuYeTHas TeNnosan MOWMHOCTL oTonUTEensHOro Npubo-
pa, B,

0, - Tpebyembld HOMUHANbLHBIA TENMNOBOK NOTOK OTONUTENL-

HbiX NpuOOPOB, yCTaHaBNMBAEMbIX B A2HHOM roMewjeHun, BT

N

Al - OTHOCUTENbHLIN Oe3pasMepHbln cpefHecTeneHHO’

TEMNEPaTYPHbIN HANop OTONUTESbHOrO npudbopa onpeagensercsa no

hopmyne

86



N

At =401, 70 (I'4.3)

rae Alem - PACUETHLIA cpefHecTeneHHoOW TeMnepartypHbi Hanop

OTONWUTENbHOrO Npubopa, °C, onpeaenseTcs no hopmyne:

— n(Ql “Q:Z) L (r4 4)

At cm = o

- I - n
) n+l

() - pacqeTHbii TemnepaTypHbiit Hanop Ha BXOAE B OTONW-
TensHbIn npubop, °C, onpeaensercs no gopmyne:
O =1 ~t, (r4.5)
Q, - pacyeTHbIn TeMNepaTypHbin Hanop Ha BbLIXOAE W3 OTO-
nuTENbHOro npubopa, ‘C, onpeaensercs no opmyne
0y =1, ~1, (T4 6)
n - nokasaTtenb CTeneHu ANS pacyerta AaHHOro TUNa OTONU-

TeNbHbIX NPUBOPOB, onpeaeneHHblit ONbITHLIM NyTeM, sbibnpaeTcs no

CNPABOYHBLIM A4AHHbIM:
n=meei (F4.7)

Gl - oTHOCUTENbHLIN BespasmepHblid pacxos TENNOHOCUTeNS

yepe3s oTonuTenbHbi npubop onpeaenseTcs no dopmyne

G¢/=G, 101" (l4.8)
rne (G, - pacxon TennoKocuTens Yepes oronutTensHbin npubdop,

Kr/c:
P - NAcNOPTHbIW noka3satenk CTeneHn AnA AaHHOro Tuna oTo-

NATENLHBLIX NPUOOPOB, onpeaeneHHbi ONbITHLIM nNytem npu G, =

0,025 kr/c.
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43 INpn r £ 0,4 QONYCKaeTcn NONbLb30BATbCA PaCHEeTHON

hOpMYNOn ANK TPAZUUNOHHBIX CUCTEM OTOMNNEeHns suaa:

Q, =0/(At,G)) (r4.9)

ap

rae Ar;’;, - OTHOCUTENbHLI CpeaHeapnMeTUYeckuin Temneparyp-

HbiA HANOP:
m l I"' +t
Atl = —| L Ly, (F4.10)
70 2

MNpw atom, korga G, < 0,025 kr/c, HOMUHaNbHLIN TENNOBOW

NOTOK BbIGPEHHOrO TWNa pasmepa oTonuTenbHoro npubopa O.F

CNeayeT yTouHUTbL C NOMOULbIO BhIMUCTIEHNR NO (hopMyne:

Q) =Q, x025"™" (T4.11)

n !

rae (" - nacnopTHLIN HOMWHANbHLIA TENOBOR NOTOK AaHHOIO TH-

nopasmepa otonutensHoro npubopa npu G, 2 0,025 «ric;
D1, P2 - NACNOPTHDLIE NOKA3aTeNy crenexHn ana npudopos npu
G, 20025u G, < 0,025 kric.

4 4 B reorepmarnbHblX CUCTEMAX OTOMNNEHWNA, UMEIOLLIMX 3a-
BUCMOE NpucoeauHeHne K TeNoBOW CETU, Ha PaCuHeTHbin pa3mep
yCTanasnvBaemblx OTONUTENbHLIX NPUOOPOB AONYCKaeTCs BBOAUTH
KOSIPDUUNEHTLI, YHNTBLIBAKOLWWE BOIMOXHOE yXYALLUEeHWe Tennonepe-
43A4YN U3-33 CONEOTNOXEHUR, paBHbie Ans paguatopos — 1,02 - 1,03;
Ans kousekropos - 1,05 - 1,1. MNpu oTCcyTCTBUM AaHHLIX ANa 06OCHO-
BAHHOrO BbIGOPA BENWYUHbI ITUX KOIPDPUUMEHTOB CReayeT npuHn-

MaTb X MakKCuManbHble 3HAYeHNA.
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NMpunoxeune [
(cnpaBoy4HOB)

TexHOnoruyeckue cxemMbl! UCNONbL3IOBAHUSR

HeTPAANLUOHHbLIX UCTOYHUKOB 3HEPruu

A1 Cxembi pasmelieHUA BEHTUAATOPOB NpPU OQHOCTO-

POHHEM U ABYXCTOPOHHEM PaciONOXeHUH reNIMOKONNEKTOPOs

[01.1 Cxembl pasmeleHna BeHTUNATOPOB NPY OAHOCTOPOH-
HEM ¥ ABYXCTOPOHHEM PACHONOXEHUN reNnnoKOIIIEKTOPOs NprBeAEHb
Ha pucyHkax 1.1 v }1.2.

89



06

il

Ny
"

L

nital

bﬂ

VAYANY

T L= F

-«

l

PucyHok [11.1 - Cxema pasmeleHns BEHTUNSTOPOB NPy OAHOCTOPOHHEM

PacNoONOXEeHWN refIMoKONNEKTOPOB
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PucyHok [11.2 - Cxema pasmMel eHus BEHTUNRTOPOB Npv ABYXCTOPOHHEM
PacnoNoXeHun refitokoneKkTropos



[2 Cxembl renuoBogoHarpesarTenbHbIX CUCTEM

2.1 CxeMbt O4AHOKOHTYPHOW W ABYXKOHTYPHOWU rennosoa0-

HarpeBaTenbHbiX CUCTEM NpuBeaeHb Ha pucyHke [12.1 (a n 6).

a) OAQHOKOHTYpHasn
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0) ABYXKOHTYypHasn

1 - renvoBogonarpesarens, 2 - noAaruun Tpybonposoa,

3 - BoasHon Oak-akkymynsaTtop, 4 - Tpybonposon € Nnpeao-
XpaHUTenNbHbIM KNanaHom, S - TpybonpoBon ¢ 0OpATHLIM
KnanaHom OT cucrtemsbl, 6 - oTBOAALMK TPYOONPOBOA,

7 - TennoobMeHHUK

PucyHok [12 1
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13 Cxembi ncnonb3oBanna B3Y

N3.1 Cxembl UCNONB30BAHUS BETPOIHEPreTUYECKNX yCTaHo-
BOK npw asToHOMHOW pabore npusefeHbl Ha pucynke 3.1,

CUHXDOHHBLIA | NOCTORHHLIA TOK
reHeparof

nepeMeHHas 4acrora
BpauieHun npusosa AKKYMYNATOpHAR
Barapes

Sl

TOK IMEHAIOLYEMNCH HACTOTHA

e
‘ ACBHXPOHHBIA Harpesavent BhIXOA
reHepaTop

TONNOIHEPrUn

NBPEMBHNANA HacToTa

0)
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==} epaianin npusasa

NODAMEHHLIR TOK IMEHRIVWBUCR MaCTOTI

ACHRXPOHHBLIA
MARepaTOr
QOCTOAH|HLIA YOK
nepeMeHHanvacToTa
8paleHHA NPMBOLS nepeMeHHbih ToK

NOCTORHHON
YACTOTH Ha

HArpyaxy

a) - Npy NOCTORHHOM TOKe,
6) - nput ToKe U3MEHAIOLIENCs YacTOoThi,

B8) - NpyU NEPEeMEHHOM TOKE U3MEHAIOWENCA YaCTOTbi

PucyHok [13.1
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14 CxeMmbl reoTepmanbHbIX CUCTEM TeNNOCHabXeHUS

4.1 Cxembl reoTepmMmanbHbix cuctem TennocHabxeHnsa npuseneHs Ha pucyHkax 4.1 —- 14 7.

1 - reoTepManbHble CKBaXUHb! Tepmosog03adopa;
2 - cOopHbIN DaK-akKyMyNATOP reoTepmManbHon BO-

HA CEPOC AN Abt, 3 - CeTeBON HACOC reoTepManbHoON BOAbI;

QBPATHYIO JAKAYKY 4 - ceTeBOW HACOC NMUTLEBOW BOALI, 5 - ceTeBow
U3 HCTONHUKA TennoobMerHnK;, 6 - oaHOTPYOHas TpaH3uTHaN
AUTOEBOH ROA/b!

TennoTpacca, / - soAopas3dopHbIK Kpar

Pucydok [14.1 - OproTpyOHar 3akpuiTas regTepMansHas cucrema ropsyero soAocHabxenus

C UCTOYHUKOM NUTLEBOK BOAbI, pacNoONOXeHHbIM Ha TepMmoBoAo3abope



A

NOKRAMTKA
13 BOAONPOBORA

HA CBPOC

1 - reoTepManbHbie CKBaXWHbI TepMoBoao3abopa; 2 - cOopHbin Bak-akKyMynsaTop reo-
TEPMaNbHON BOAL!, 3 - CETEBLIE HACOCHI, 4 - OAHOTPYOHAanA TPaH3NTHARK TennoTpacca,
5 - ceteson TennoobmeHHuk, 6 - cOpocHan Tennocetb, 7 - ABYXTpyOHan pacnpepenu-

TenbHana rennoceTs, 8 - soaopasbopHbin KpaH, 9 - paclunpuTtenbHbin Dak.

PucyHok [14.2 - OaHoTpyBHas 3akpbiTas reoTepmansHas CUCTemMa ropsyero BoJoCHabxeHus
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O SPATH YO SAKAUKY

1 - reoTepmarnbHbie CKBaXUHL TepMoBoa03abopa; 2 - cOopHbin Dak—akKyMynaTop,
3 - CeTEeBOI HacoC reoTepmManbHOW BOAL!, 4 - CETEBOW TeNNOOOMEHHUK, 5 - ceTeBOn Ha-
COC BOAONPOBORHON BOAbLY, © — pacxoaomep,; 7 - perynsarop noanutku, 8 - soaopasbop-

Hbi KpaH, 9 - oTonuTenbHbIn NPUdop.

PucyHok [14.3 - 3akpbitan psyxTpyOHaRA reoTepManbHan cucTtema TennocHabxkeHus



HA QBEPATHY IO JAKANKY
“nn CBPOC

1 - reoTepmanbHbie CKBaXWHLL, 2 - NPOMEXYTOUHLIR Dak-akkyMynsTop;, 3 - ceTesow Ha-

cocC, 4 -oronutenbHble npubopsl

PucyHok [14.4 - ' eoTepmansHan cucrtema tennocHabxeHus ¢ 3asucumbim NnpucoeanHeHnem

otonnenuns (I'B oTcyrcrayeT)
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1 - reoTepmanbHas ckBaxuHa, 2 - Dak-akkymynaTop, 3 - CeTeBO# HacocC,

4 - Bopopas3bopHbiia Kpar [ B.

PucyHok [14.5 - OtkpbiTaa ogHOTpYyOHanR reorepmanbHas cuctema ropadero BogocHabxenus
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1 - reotepmanbHbie CKBaXUHL! TepMoBOA03abopa, 2 - cOOpHbih Dak-akKyMynsTop reo-

4

TEPManNbHOW BOAbLI; 3 - CeTeBON HAcoc, 4 - perynarop cnusa, 5 - Bak-akkymMynaTop pac-
npegenutenoHoun cetu, 6,7,8 - ceTeBO YUPKYNSUWMOHHLIA U NOANUTOYHbBIN HACOCh! pac-
npegenvrencHou cetu; 9 - soaopasbopHbin kpaH, 10 - perynaTop nognntku 11 — aByx-
TPpyOHan pacnpegenutensHas ceTb

PucyHok 14 6 - OTkpbiTas oagHOTpyOHan reotepManbHan cucrtema

ropavero sogocHabxenns ¢ peyxTpybHou pacnpepennutenbHOU CETLIO
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Ha cOpot nnu 3axaqKy

1 - reoTepMansHas ckBaxuHa, 2 - 0ak-akkymMynsTop;, 3 - Ceresow Hacoc;

4 - oTonuTensHbie npubopsl; 5 - BOAOPA3DOPHDLINR KPaH.

Pucyroxk [14.7 - OTxpbiTan AByXTRYOHAR reoTepManbHasn CUCTema TennioCHabXeHna



[Mpunoxenne E
(pekomeHgyemoe)l

dopma pacyera nokKasareneu

IKOHOMUYECKOU IP(PEKTUBHOCTH

E1 dopma pacyera noxkasarenei akoHomudeckon adex-

TUBHOCTU npuseaeH B Tabnuue E.1.

Tabnuya E. 1

CTPOkW | AnuTenbHOCTL Wara, roabl (Aonu roaa)
MOKASATENA

1 [leHeXHblA NOTOK npoeKTa ¢ yqemM

pacnpegeneHut B  AednupoBaHHbLIX

(pacueTHbiX) yeHax"

To e HakonnekHo!iM utorom, YR ()

3 Cpok okynaemoctu 6e3 yvera AUCKOHTU-
poBaHuns

KoathpuLnUeHT QUCKOHTUPOBAKUS --

.EIMCKOHmpoaaHHbM apdexkt (cTp.1 X
cTp. 4
S —

MHTerpaanbIM ahhekr no  CTpoKam
: pacqua, KYag(m) | *
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Okorvarue Tabnuub! E£.1
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l 2

3 4 o
POBaHNR
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8 | BHyTpeHHss HopMa goxoaHocTy (BHA)

i’

O | HaeKc AOXOAHOCTU ANCKOHTMPOBAHHDIX

|
uHsecTulun (MANR)

10 | VIHAeKC AOXOAHOCTN QUCKOHTUPOBAHHbIX

3aTpaT
R et Ao N

X

| llpw pacyeTe B TeKywux yeHax cosnanaeTt ¢ AeHeXHbIM no-

| TOKOM C y4eTOM pacnpeseneHui B TEKYyWUX UeHax.
NMpumevanue-YL npoekra HaxoquTcs B nocnegHem

| cronbuye crpoku 2, a YO npoekra — B nocneaHem cTtonbue CTpoku 6

Hacrosileh Ttabnuybl,

L-_—~_ Jgy PO

Pl . el = e L -
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cUCTeM MUKpokNnuMaTta C yrtunuisauunen

TENNOTbI BLIOPOCHOIO BO3AYXA

KVUBOTHOBOAHECKUX NOMELUEHUNA .........eevvv e, 25
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[punoxexve b

Npunoxexnne B

Npunoxerue I

1

[2

'3

pacdukun ana onpege-
NIEHUA ONTUMAMbHOrO
yria HaknoHa nosepx-
HOCTW, CYMMapHOU CON-
HEeYHOW paaunaliun npu
pas3nuYyHOW OpueHTauum
U pa3HblX yrnos HaknoHa
renuokonnexkropa
XapakrepucTuku marte-
pruanos v arperartos,
NPUMeHsEMbIX Npu
UCNonNL3oBaHUKM HETpa-
AULIMOHHBIX UCTOYHUKOB
3Hepruu

MeToauku TennoTexyu-
4EeCKoro pacyera
Meroauka pacuera
CUCTeMbI C BO3AYLUHbBIM
refIMOKONNEKTOPOM

ANA AOCYLUKU CeHa
MeToauka pacyerta renuno-
BofOHarpeBarenbHbiX
cucTem

MeToauwka pacyeTta Ten-
NOTEeXHUYECKNX Xapak-
TePUCTUK UCNONL30BAHUS

reoTepmMmalibHblX BOA

54

58

62

62

69

74
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4 TennoBon pacyer reo-

Mpunoxenue [

iy

n2

3

4

MNpunoxeHue E

TEpManbHbIX CUCTEM
OTONNEHNA
TexHonoruyeckue
CXeMbl UCNONb30BAHNA
HETPaRNUNOHHbIX UCTOM-

HUKOB 3HEeprum
CxemMbl pasmeuieHus

BEHTUNATOPOB NpPW
OAHOCTOPOHHEM U
ABYXCTOPOHHEM Dpacno-
NoXeHuu rennokon-
nexTropos

CxemMbl renuoBoioHa-
rpesartefibHbiX CUCTEM
CxeMbl NCNONbL3oBa-

HuA BOY

CxeMbl reotepmanbHbix
cucTeM TennocHabxeHus
dopmMma pacyera noxka-
3arteneun 3KoOHOMu4ec-

KO 3PP EeKTUBHOCTH

86
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89

92

94

96
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Knioyesbie cnosa. SHeprus, HETPaANUNOHHBIE UCTONHUKM, CONHEYHAS
paauauusa, SHEPrust BeTpa, reoTepMarbHbie BO/bl, TENIOBAR 3HEPrua,

hHOTOINEKTPUYECKAE YCTEHOBKM, BTOPUMHOE TENNo, TennoBbie Haco-

Chl, HCNONH3IOBAHUE.




