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YAK 621.311
WMETOAVYMECKAE YKA3ABWS NO ONPEAENEHMIO

OBECTEHEHHOCTY SNEKTPUHECKON MOLLHOCTY PA, 153-34.1-22.508-2001
SAEKTPOCTAHUMA LPKYNSUMOHHBIMK Baamen MY 34-70-143-86
CUCTEMAMW BONOCHAEXEHUA

2001 — 09 — 01f

rog — MECAY — HUCAQ

Aama BBegeHus

Hacrosgimue Mertoanyeckue yKa3aHUs YCTaHABAMBAIOT OCHOB-
HBI® TOAONEHUS O OPraHu3ally ¥ MeTOAUKE OlipepereHus obec-
[eYeHHOCTH AeKTPHYECKON MOIIHOCTH 3AEKTPOCTAHITHHU U PKY-
ASTHTHOHHBIMA CHCTEMaMHR BOAOCHADKEeHMNA.

Meroandeckue yKazadusg paspaboTaHbl Ha OCHOBAHUM ONLITA
KCTIAYAT2IIMN, HAAGAKY M UCITBITAHUU 0DOPYAOBAHUS, COOPYXKe-
HVIK 1 CUCTCM UMPKYASINHOHHOTIO BOAOCHADKeHUS 3AeKTPOCTaH-
LUW 1 COAEDKAT B cebe rpaOaHaAUTHUYIECKHUHT MeTOA pacyeTa.

BeirioAHeHMe PacyeToB [IOCTPOEHO HA XapPaKTepUCTUKAEX IUD-
KVASIITHOHMBLIX CUCTEM 110 IPONYCKHON CNIOCOOHOCTH, OXAAAHUTEAL-
HOMY 23(BPKTY, PACIIPEACACHHIO HATPDY30K MEeXAY TMAPOOXAAAU-
TEASIMY U AD.

PacyeTni, BLITOAHEHHBIe 110 MeTOAMYeCKUM YKa3aHusaIM, Onpe-
ALASIOT:

~ M@KCHUMAABHEIE BO3IMOXHOCTH 3AGKTPOCTAHIUH 110 BBIPA-
O0TKe 3ACKTPHYCCKOM MOIHOCTH C YYETOM IMAAHUPYEMBIX OTOO-
pos napa T v I'T aAnst pacueTHOTO TePUOAE;

— HalpapAaeHne 3(PpHeKTUBHEBIX KAalIUTAABHBIX BAOXKEHUN.

MeTroanyeckue yKa3aHlst 003aTeAbHB] AASL:

— 3JKCNAYATALMOHHOIO MePCOHAAd DACKTPOCTAHIINN, AMUCIIeT-
HePCKUX CAYIKE;

~— NPEeANDPUATUN, pellalolux BONPOChl NTAAHMPOBaHNA BRIPa-
OOTKI DAGKTDPHUYECKOM MOUIHOCTH U YYAaCTBVIOUINX B COrAACOBA-
HUH DArCnoAaraeMbix MOLIHOCTEH DACKTPOCTAHIINY;

M3ranamne opnunarbHOe

Hacroauiuin PA He MOXXeT ObITb MOAHOCTHIO UAM YACTUYHO BOCIIPOU3-
BEACH, THPA)XXMPOBAH KU pacnpocTpaHeH 0e3 paspemieHnsa OpPraHMia-
UHH-pa3padoTynka
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— IIPOEKTHBIX OPraHMU3allMh U KOHCTPYKTOPCKUX O10PO AAS
aHaAM3a BEIOMPAeMOMr CUCTEMBI IIMPKYASIIIMOHHOTr0O BOAOCHabXe-
HUA [IPU NPOEKTUPOBAHUU SACKTPOCTAHIIMHY, BLINOAHEHUH POeK-
TOB PEKOHCTPYKIIMH ¥ MOAEPHHM3allUH COOPYXEHHUH 1 0DOPYAOBA-
HHA HUPKYASIIMOHHBIX CUCTEM TeXHUUYECKOTO BOAOCHADKEeHNs .

O0ecneyeHHOCTL IACKTPHAUYECKOU MOUIHOCTHU OIIPEAEAAETCS KakK
COOTBETCTBHE NaPaMeTPOB UUPKYAAIMOHHOU CHUCTEMBI OXAIKAE-
HUS (KOAMYECTBA U TeMIIepaTyPhl OXAAXKAAIOIIEN BOABI) KOHACHCA-
IIMOHHBIM HArpys3kaM Typboarperatos ¢ MX HOMHHAABHOM 3AEKT-
PUUECKON MOLIHOCTLIO IIPH NAGHUPYEMBIX 00BbeMax POU3BOACTBEH-
HBIX ¥ TeHIAOPUKAUMOHHEIX 0TOOPOB Oe3 npesblilleHus DPeACABHO
AOIIYCTUMBIX 3HAYEHUH TeMIepaTyphl OXAAXKAAOIIEH BOABI H AaB-
A€HHUA 11apa B KOHAGHCATOPAX (TeMiepaTypsl HAChILLIEHWA 11apa).

HecooTBeTCcTBHE 11apaMeTPOB HUPKYASAIIMOHHOMW CUCTEMEI 3a-
AAHHOU KOHAEHCAIJMOHHOU Harpy3Ke 3AeKTPOCTaHIIUU BhIpa>kaer-
Cs B OrpaHUYeH1H MOUTHOCTH TYPOOarperaros.

OrpaHnyeHre MOLTHOCTU ABAAECTCSA CYMMOHW OrpaHUYeHUH, BO3-
HHUKAOIUX TP U3MEeHEeHNH (TOBLINIEHWHU) AaBA€HUWH Iapa B KOH-
AeHCAaTopax TypOMH U M3MeHeHUU (CHUJKeHUH) pacxopaa CBeXXero
rnapa Ha TYpOUHBI IPU AOCTH)KEeHUH [IPEACABHO AONTYCTUMBIX 3HA-
YeHUM AGBACHHMS IIapa B KOHAEHCATOPax TypOHH B 3aBUCHMMOCTH OT
KaTeropuy OrpaHuvYeHuH.

PacueTsl, BEIMOAHEHHEIE N0 MeToAuYeCKUM yKa3aHUusAM, SIBAS-
IOTCS 00A3aTEeABHBIM AOKYMEHTOM, HPEAOCTABASIEMBIM JACKTPOCTAH-
IIUAMHU B OPraHy3aliui, COrAQCOBBLIBAOUINE OTPAHNYEHNA MOLIJHOC-
TH. COrAaCOBAHHOE 3HAYEeHUe PACIIOAAraeMoO MOIIHOCTH (OTPaHU-
yeHue MOIJHOCTH) B 4aCkl yyeTa paboyer MOIIHOCTH OTOOpa)kaeT-

3 —

cst Ha rpadpukax N = f(B)u N’ = f(t.).

pacn pacn

C BbLIXOAOM HACTOAIMX MeToAMYECKMX YKaszaHMH yTpaduBaloT
CHMAY “"MeToANYeCKHEe YKaldHHS 10 onpepeAeHHIo o0ecnedyeHHOCTH
IACKTPHYECKOH MOIHOCTH JACKTPOCTAHIMH INPKYASLMOHHBIMHN CH-

creMamMy BoAocHaO )KeHmsi: MY 34-70-143-86" {M.: CIIO Cor3rex-
yHepro, 1987).



1 OCHOBHbIE ObO3HAYEHMA

D — pacxop CBeXero fapa Ha Typouny, t/y;
D, — PacxoA napa B KOHAGHCATOp TypOuHBEL, T/4;
j — MOPSIAKOBBIH HOMEp TYPGMHBI;

Dpe _ — PAacCXOp rnapa Ha peredepanuio, 1/y;

D, — pacxop napa us3 TEIAO(PHUKALIMOHHBIX OTOOPOB, T/4 AN
['Kan/y;

D, — pacxop napa u3 npoM3BOACTBEHHBIX oTOOPOB, T/Y;

N’ .cn — pacroaaraemMas MOUIHOCTB 9AEKTPOCTaHIIMH, MBT;

N, — yCTaHOBAEHHAS MOLIHOCTb JIAEKTPOCTaHIuU, MBT,
NP — pacuyernas MomHoCTh Typ6oarperara, MBT

AN, — u3MeHeHHE MOLHOCTU TYPOUHBI H3-3a NOBbIIICHHS

AABAEHHMS Napa (YXYALLIeHUus BaKyyMa) B KoHaeHcaTope, MBT;

Aij. — Pa3HOCTh TEIAOCOAEPKaHUKM oTpaboTaBiiiero napa 1 KOH-
AeHcaTa, KKAA/Kr;

U? — obmias renaoBas Harpyska GUPKYASIMOHHON CUCTEMBI
B paCYeTHOM pexxuMe, MKaa/y;

U, — CPeAHss yAeABHAas TEMAOBasi HAarpy3Ka rPaAMPHH,

Mkaa/ (M* - 4);

At®® — cpeaHeB3BelleHHBLM [Iepenap TeMilepaTyp BOADB! (I PU-
Ha 30HBL OXAGQKAEHMS) IIPU OXAQKAEHUH B TUAPOOXAaAUTEASX, °C,

—_— O .
At,; — Harpes BOABL B KOHAGHCATOpe TypOuHkI, °C;
ﬁtj — TeMrnepaTypHbI HAanop KoHAeHcaTopy, °C;

tip — [PEAEABHO AONYCTHMasi TeMIepaTypa HaCBIEHHOro
[lapa B KOHAeHcaTope, °C;

t

. — TeMIiepaTypa HaChILeHHOro napa B koHaeHcarope, °C;

CB
t, — CpeapHeB3BelUeHHAas TeMieparypad BOABI ITOCAE OXAAXKAE-
HUSI B TKAPOOXAGAUTEASX (HA BXOAE B KOHAEHCATOPHI TYpOUH), °C;

D1-g9g 5



t,, — TeMIepaTypa BOAbI [IOCAE OXAAKAEHUS B TMAPOOXA3ANTE-
ae, °C;

t, — TeMmepaTypa BOABLI B €CTECTBEHHOM Bopoeme, °C;

W — pacxop oxaaskparoller BOABL B IUPKYASLIMOHHON CUCTe-
Me (6e3 yuera pacXxoAa BOABI Ha MACAOTA300XAAAUTEAR), M3/ 4;

W' — npoekTHas ruppaBAMYECKasi HarPy3Ka r’MAPOOXAAMTE-
AsT, M3/y:

W. — hakTHyeckas TMAPaBAMUeCKast Harpy3Ka r’MAPOOXAAAN -
TeAsT, MS/u;

Wi — HOMMHAABHBIN PAaCXOA OXAQKAAIOLIEH BOABL Yepe3 KOH-
AEHCATOP TYpOUHEL, M3/y;

WK]. — (DEAKTUYECKHUU PACX0A OXAAKAAOUIEH BOABI Uepe3 KOH-
AEHCATop TypOHHBI, M3/4;
F. — nAOm@aAb OpoLIeHUs TPAAUPHH, M7,

1
Y — YAEABHBLIY BeC HArpeTOu BOABL IIPH ee PACYeTHOH TeMIiepa-

TYpe, Kr/M>;
C — yaeAbHas TeIAOEMKOCTH BOABI, IPUMEeHAEMast B pacuyeTax
paBHOU 1 kKKaa/(kr - °C);
B — TeMmeparypa BO3ayXa IO cyXxoMy TepMmomeTpy, °C;
T — TeMllepaTypa BO3AyXa 10 CMOYeHHOMY TepMoMeTpy, °C,
¢ — OTHOCUTEABbHAasi BAAKHOCTE BO3AYXA, %;

€ — yIpyrocThb BOAAHOTIO 1napa, Mb,

Xi — KO3 @PUUHMEeHT YMeHbIIeHUs [1aPOBOU HAI'PY3KU KOHAECH-
carTopa.

2 TEPMHHDbB! U ONPEAENEHNA

2.1 YcraHoBAeHHAas JAeKTpUYeCKasa MOIHOCTL TEIIAOBOH JAEK-
TpoctaHiuu (TIC) — cymmapHOe 3HaueHue HauOOABIIIeH aKTUB-
HOUW 3AEKTPHUYECKON MOUIHOCTH TypOoarperatoB B COOTBETCTBUU C
TEeXHUYECKUMHU YCAOBHAMHU UAH ITACIIOPTOM HA ODOPYACBAHUE.

2.2 OrpaHuyeHre yCTaHOBACHHONW MOIHIHOCTH TENAOBOH JAEK-
TPOCTAHUUY — 3HAUEHUE BBIHY)KACHHOIO HeAOUCIIOAB30BAHUSA YC-
TaHOBAeHHOM mowmuocTH {ITOCT 19431-84).

2.3 TexHHNYeCKne orpaHuYeHus — CHIDKeHHe YCTAHOBAEHHOMW
MOIIITHOCTH arperara u3-3a ero0 HeyAOBACTBOPUTEARHOIO COCTOS-
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HHUSA, HE YCTPaHseMOro BO BpeMsl KallUTAALHBIX PEMOHTOB, KOHCT-
PDYKTUBHBIX A€(DEKTOB MAM HECOOTBETCTBUS IIPDOU3BOAUTEALHOCTH

OTAEALHOTO OOOPYAOBAHHUS (COOPYKEHUN) YCTAHOBACHHOM MOLL-
HOCTH, OTCYTCTBUSA TEIIAOBBIX HAIrpPy30K HA TypOMHax tuna P.

AASL yCTPaHEeHUSA TEXHHYECKUX OIPAHHWYEHUM MOUIHOCTH Tpedy-
IOTCSI 3HAYHUTEALHBIE MAaTePUAALHBIE 3aTPAThl U AAUTEABHBIN OCTa-
HOB ODOpPyAOBaHMA. B CAydae 3KOHOMHUYECKOH 11eAecO06pPa3HOCTH
WAM OTCYTCTBUS BO3MOXXHOCTU YCTPAHEHUA TEXHUYECKHX Orpanu-
YeHUH IIPOU3BOAUTCS MTEPeMapKUPOBKA YCTAHOBAEGHHOM MOIIJHOC-
TH ODOPYAOBAHUSA 3AEKTPOCTAHIUU B COOTBETCTBUU C AEHUCTBYIO-
IIIUM B OTPACAH ITOPSIAKOM.

2.4 Ce30HHBIE OTpaHAYEHNA — CHWKEHHe YCTAaHOBACHHOH MOLI]-
HOCTHU arperarta 4u3-3a AeMCTBUS BHEIUIHUX Ce30HHO [TOBTOPAIOILIMX-
cs1 QakTOPOB (YXYALIIEHHE BAKYyMa B KOHACHCATOPax TYPOUH BCACA-
CTBHE IIOBLIILIEHHUS TEMIIEPATYPHI OXAAXKAAQIOUIEH BOABI B ATHUH
MEPUOA, CE30HHBIE U3MEHEeHUd TeTIAOBLIX HAIPY30K).

2.5 BpeMeHHBbIe — PEeXXUMHBIE OTPAHUYEHUsI — CHMIKEHHE YC-
TAHOBACHHOW MOIIHOCTH arperaTta M3-3a HeAOCTATKAa TeITAOBBIX
Harpys3ox (Ha TypOuHax THIa P), yBeaAMuyeBuss KOHA@HCAIMOHHOM
BeIpaboTKM (Ha TypOuHax Tunos 1T 1 T), KOHCTPYKTUBHLIX OCO-
OEHHOCTEM OTAEABHBIX TUIIOB TYPOHH, He MTO3BOASIONINX PA3BU-
BaTb HOMMHAABHYVIO MOIIHOCTh IPYU HU3KUX HArpys3kax oTGopOB,

paboThl TYPOMUH B PEXRMMAX YXYALIEHHOTO BAKyyMa, Ha TPOTUBO-
AABAEHUHU C OTKAIOYEeHHBIMU LIHA 1 T. A,

2.0 BpeMeHHbIe OrpaHUyYeHNs NepuoAd OCBOEHNUSI — CHUXKe-
HUe YCTaHOBAEHHOU MOUIHOCTH BHOBL BBEAEHHOTO arperara B ne-
PUOA HOPMATHUBHBIX CPOKOB OCBOEHUS U U3-3a8 CTPOUTEABHO-MOH-
Ta’>KHbIX HEAOAEAOK.

2.7 CucreMHbIe OrpaHNYeHUsI — HEeAOCTATOYHas IPONyCKHAsA
CTIOCOOHOCTE 3AEKTPHUUYECKUX CBA3EH, OIIPEACATIONIas PEXUM Pa-
OOThL U YPOBEHb HAI'PY30K OOOPYAOBAHUS 3A€KTPOCTAHILIUH.

3 ObLWHE NONOXEHHUSA

3.1 Hacrosmue Meropudeckue ykazaHHus pa3paboTaHbl AA
onipepeneHuss 00eCIIe4ueHHOCTH 3A@KTPOCTAHIIMH UUPKYAAIIMOHHBI-
MH CUCTeMaMM TEeXHUYEeCKOro BOAOCHAOXKeHHs ¥ OrpPaHUYEeHUU
MOILITOCTH 3ACKTPOCTAHIIUH IrpadpOaHAANTHUYECKUM METOAOM.
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3.2 OCHOBHBLIMH NPUYMHAMU BO3HUKHOBEHUSI OrPaHUYCHUN
MOUIHOCTU 3AEKTPOCTAHUUHN H3-38 UUPKYASIUMOHHEIX CUCTEM TEX-
HUYEeCKOr0O BOAOCHaOXeHUs ABAAIOTCA.:

— [IPOCYEeThl, AOIYILEHHbIE HA CTAAUU MPOCKTHUPOBAHUS IACK-
TPOCTAHIIWY,;

— [IPOCYETHI B IIPOEKTAX PEKOHCTPYKIHU U MOACPHUR3aHH 000-
PYAOBAHHUs U COOPYIKEHUH, BXOAAUINX B HUPKYASTUOHHYIO CUCTEMY;

— HEAOCTATKW CTPOUTEALCTBa ¥ MOHTAXaQ;

— U3MeHeHMUs (epepacipeAeAreHre] MPOeKTHRIX Harpy3ok (D
D, D ) npu BeIpabOTKe 3AKTPHUIECKON MOIIHOCTH TelAOPUKaLU-
OHHBIMU TYpPOUHAMY;

— HW3MeHeHHe COCTaBa TYPOUHHOIO HAPKa IAEKTPOCTAHIIUHY;

— JKCIIAVATAIIMOHHbIE YXYAIIIEHHUS B PaboTe UUPKYAAIMORHBIX
CUCTEeM, TUAPOOXAGAUTEAEN, KOHACHCAIIMOHHEBIX YCTAHOBOK;

— HAPYUIeHUs! NIPAaBUA IKCHIAYATAIIUM IAEKTPOCTAHIUH.

3.3 B OCHOBY pacyeToOB 3aA0JKeH IIPUHITUIT IPOBEePKY 3HAUYeHUN
TEMIIEPATYPhl OXAAXKAGIOIIEN BOABL IO TPEM OrpaHUUYUBAIOILNM
dakTOpam:

— MAKCHMAABHO AOIIYCTUMOMY 3HA4YeHUIO TeMIlepaTypbl OX-
Aakpaouen Boabl t, = 33,0°C, O TEXHUYECKUM YCAOBHUAM 3KCI-
AyaTauuu macaorazooxaaaureren (MI'O) Ttypboarperatos. Aanuoe
YCAOBHE HEe YYMUTBHIBAETCS B CAYYAsIX, KOraa oxaaxaeuue MI'O npo-
H3BOAUTCSI OT NOCTOPOHHEIO UCTOYHUKA MTOCTYIIACHUSA OXAAKACH-
HOUW BOABI;

— MaKCHMAABHO AOITYCTHMOMY AABAEHHIO OTpaDOoTaBLUIErQ rapa
B KOBA@HCATOpax TypouH p, = 12 KIa (0,12 kre/cm?). Anst TypGo-
arperaToB CPeAHero AABAEHUS M C YXYALIEHHBIM BAKYYyMOM BO3-
MO>KHBI H APYTHE OrpaHUYuBAIOUe 3HaYeHUsT AaBAeHUU 0Tpado-
TABLIEro napa;

— MAKCHUMAaABHO ACNYCTUMOMY 3HAYEHUIO TeMIlepaTypbl OX-
AAKAQIOIIEeH BOABI IO TEXHUYECKHUM YCAOBUHAM padoThl QUABLTPOB
bOY t, = 40,0°C (4yacTHBIN CAyUaH).

3.4 TypOunHEBI ¢ IPOTUBOAABACHMEM, ra3oBbie TYPOUHEL B pacye-
Tax e pacCMaTPUBAIOTCA. B 3aBUCHAMOCTH OT CXeMbI OXAAXKAECHUS
MTI'O B pacyerax moxker OBITH YYTEHA MX TENAOBAA HArpyska U
DACXOA OXAAKAAQIOIEeH BOAKL.

3.5 PacueTs! o oHeciieueHHOCTH U OrPaHAYCHHUIO MOUIIOCTH
UUPKYASAIMUOHHBIMU CACTEMAMM TEXHHUYECKOr0 BOAOCHAOXeHUs
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NPOHU3BOAATCS MO PE3YABTATAM HATYPHBIX UCNIBITAHUH 000PYAOBA-
HUA U TEXHOAOTHMYECKHX COOPYKEeHHUU (rpapupeH), BXOAAUIHUX B

HUPKYAALUUOHHYIO CUCTEMY 3ACKTPOCTAaHUMHK. B pacueTax y4HTHI-
BAIOTCS PE3YALTATHI UCIBITAHUH, IIOAYUEHHBbIe CIeHHAAM3UPOBAaH-
HBIMU OPTAaHHU3AaUUSMU B COOTBETCTBUU C ACUCTBYIOIIMMU HOPMa-
TUBHBIMH AOKYMEHTAMM.

3.6 OnpepeaedHre 00CCHIeYeHHOCTH M OTPaHUYEeHHH MOLLHOCTH
TypOOarperaToB IpOUM3BOAUTCSI B HE3@aBMCUMOCTH OT TeXHUYECKO-
ro COCTOSIHUSE KOTAOB M TypOoarperatoB. Y CAOBHO [TPUHUMAETCS
TEXHUYECKOe COCTOsSTHME KOTAOB ¥ TypOoarperatoB, COOTBeTCTBY-
fOllee HOPMATUBHBIM IOKA3aTeAsIM.

3.7 AN KAXKAOI0 KOHKPETHOT'O CAYYAs ONPEACASeTC S KaTero-
pPHst OTPAHUYEHUN:

— TeXHUYeCcKUe,

— Ce30HHBIe;

— BpeMeHHBbIe — DPEe>XUMHEIe.

B 3aBHCHMMOCTH OT KaTeropuH OrpaHUYEHUH OLPEACASIFOTCH
CI10CO0 UX yCTPAHEHUST B IKOHOMUYECKasa 3pPEeKTHBHOCTE TPUHU -
MaeMbIX PpenIeHun.

3.8 I'lpy BBINOAHEHUH PACYETOB [0 HACTOSIIIUM MeTopnUYeCKHIM
VKa3aHHUAM MCHOAB3YIOTCS TUIIOBbLIE SJHePIreTUYeCKUEe XapaKTePUC-
TUKHM TypOoOarperatoB M ¥X KOHAEHCATOPOB, HOPMATUBHBIE UAN

pacyeTHBbIE XaPAaKTePUCTUKU PAOOTH TMAPOOXAGAUTEACH, HHUPKY-
ASIIIMOHHBIX HAaCOCOB.

4 UCXOOHBIE AAHHBIE ANK PACYETA OBECNEYEHHOCTH
SNEKTPHYECKOU MOUHOCTH

4.1 PacueT o0eCIIeYeHHOCTH U OrPAaHUUYEHHUU 3AEKTPUICCKOU
MOUIHOCTU HUPKYASIIITMOHHLIMY CUCTEeMaMH OXAAXKACHUS IIPOH3BO-
AUTCSA AAST HEOTONMUTEABHOTO Neproaa aKClAyarannu. OAHAKO He
UCKAKOYEHA HeEOOXOAUMOCTE [IPOBEACHHUS PACYETOB U AN APYTUX
YCAOBUM.

4.2 AAST IPOBEAEHHS] PACYETOB HEOOXOAMMBI CAEAYIOLUIHE UC-
XOAHBIC AAHHBIE:

4.2.1 T'lo TypOoarperaram.

— KOAHMYEeCTBO U TUllblI TYpOOAarperaToB Ha 3A€KTPOCTAaHIINH,

— THUIBI KOHAGHCATOPOB Ha KAXKAOM Typboarperare;
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~ CpepHMe 3HAYeHUS DKCIOAYATAaUMOHHBIX PACXOAOB Mapa U3

peryAupyeMauIX OTOOPOB KAXKAOCIO Typboarperara AASL paCCMaTpH-
BAEMOT'O {PaCuyeTHOro) NepuoAg,;

~— HOPMATUBHBIC dJHEepreTHYeCKne XapaKTepucTUKK Typboar-
PeraToB ¥ X KOHAEHCATOPOB.

4.2.2 T'lo rpapvpHAM:

— KOAMYECTBO U TUILI ITPAAUPEH C YKa3aHueM IIAOUIAAM OPO-
HIeHUs1, BBICOTHI BLITS)KHOM OALIIHH, BLICOTHI BO3AYXOBXOAHOTO OKHA,
TUIla ¥ BLICOTHI OPOCUTEAS,

— HOpPMAaTHBHBIE, NPOEKTHEIE XaPAaKTePHUCTUKU IPAAUPEH U
XapaKTEePUCTHUKH, IOAYUEHHBIE [10 Pe3yALTATAM HATYPHBIX UCIIbI-
TAHUU,

— TeXHHUYeCKOe COCTOsIHUE I'PaprupeH Ha TeKYIIAU IIePUOA,

4.2.3 110 BOAOXPEBHUAULIIAM-~OXAGAUTEASIM:

— TIAAH BOAOXPAHUAMUILA, €r0 INUPHUHAE ¥ AAMHA;

— MOAHAS IDAOLIAAL BOAOXPAHUAMILA.

4.2.4 Tlo cucreme NUPKYAAITHOHHOTO BOAOCHAOKEeHUS:

— CXeMa UUPKYASIMOHHOIO BOAOCHADKEHHUS C YKa3aHueM
MeCT YCTAaHOBKH IJUPKYASLMOHHEIX HAaCOCOB, KOHAEHCATOPOB
TYpPOUH, THAPOOXAGAUTEAEH, HAIPABAEHU N ABH)KEHUS ITOTOKOB
BOABI;

— XapaKTepUCTUKHN UHUPKYAALIMOHHBIX HaCOCORB MPH UX Ila-
DAAACABHOW HAM HOCAEAOBATEARHOU padoTe (B 3@BHCUMOCTH OT
CXEeMbI};

— PACXO0A OXAAXKAQKOIEH BOARI B CUCTeMe MIpHA padore BCeX
UUPKYASTUIHOHHBIX HACOCOB;

— 3aBOACKHE XaPAKTEPUCTUKY IUPKYASIIMOHHBIX HACOCOB HAU
XapaKTEPUCTUKHU 10 AGHHBIM UCIIBITAHMH,;
— PACXO0A OXAKAAIOUEHN BOALI Ha MI'O 1 BO3MOKHOCTD ITOAQ-

Yy ee OT APYTUX UCTOYHUKOB, He BXOAAIMX B UUPKYAATHOHHYIO
CUCTEMY.

4.3 PacyeTHbIe MEeTEOPOAOTHYECKHE YCAOBUS PAOHA PaCcIiOAO-

JKEHHS IAEKTPOCTAHIUHN AN PACUETHOrO HEPUOAAQ ONIPEACATIOTCSH
MO A@HHBbIM MECTHBIX MEeTEOPOAOTHYECKUX CAYKO.

[TopspAOK OonpeAeAeHUst UCXOAHBIX METEOPOAOTrMYeCKHUX napa-
MEeTPOB IIPUBEACH B IIPHUAOXKEHUU A.

4.4 TeMmneparypa OXAaXAAOUEN BOABI ITepep KOHAEHCATOPa-
MU ONPEAEAseTCs 10 TeMIlepaType BOABI Ha BBIXOAE U3 THAPOOX-
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AQAUTEAEH C YUYEeTOM OCODEHHOCTeN KOHKPeTHOH UUPKYAALNOH-
HOW CHUCTeMBl (I0AQYd OXAdKAAKIien BoAbl Tocae MI'O Ha TUA-
DOOXAGAMTEAN HAU Ha CTOPOHY BCACKIBAHUA HMPKYAAIUOHHBIX Ha-
COCOB]}.

TeMmneparypa BOABI IOCAE OXAAXAEHUA B TUAPOOXAGAUTEANX
onnpepeasieTcsi no [1], [2] 1 XxapakrepucTuKaM, NOCTPOEHHBIM 10
pe3yAbTATaM HaTYPHBIX DAAGHCOBLIX UCNBITAHUM BHOBB ITOCTPO-
eHHBIX UAW PEKOHCTPYHUPOBAHHBIX rpapupeH. B caydae yxyalie-
HUA IIOAYYEHHBIX IPU UCHBITAHUAX PE3YALTATOB O CPABHEHUIO
C HOPMATUBHBIMU XaPAKTEPUCTUKAMU COOTBETCTBYIOILINX I'PAAU-
ped [1], [2] yka3siBaeTcs NpMYnHE, CPOK U CIOCOOLL yCTpaHe-
HUsI. XapPaKTepPUCTHKH, IOAVUYEHHBIE IPU UCIIBITaHWSX BHOBD 110-
CTPOEHHBIX MAU PEKOHCTPYUPOBAHHBIX IPAAMPEH, MOTYT UCIIOAL-
30BaTbCA B Ka4eCTBEe HOPMATUBHLIX, €CAHU PEe3YALTAT 110 HUM CO-
OTBETCTBYET UAU YAyUWaeT pe3yaptraT no [1}], {2] Ars cooTBer-
CTBYIOIJUX THUIOB rPAapMpeH C acOommn@epHBIM OPOCUTEAEM U

AdHHbIe XapakTepucTUku yTBepx)aeHsl OAO "Oupma OPI'POC”
(Mockga).

5 TPADOAHATIMTUYECKUM METO PACYHETA
OBECNEYEHHOCTH INEKTPUYECKOM MOLLHOCTM

INEKTPOCTAHUMM LLUPKY NALMOHHLIMHU CUCTEMAMM
TEXHUYECKOIO BOAOCHABXEHHUS

5.1 PacyeT 00eCIe4eHHOCTH JAEKTPUYECKONW MOINHOCTH JACKT-
POCTAaHLIUU UHUPKYASIITMOHHBIMUA CUCTEMAMU ITPOU3BOAUTCH:

5.1.1 Aaga TOLL:

— npy padbore BCceX TypOoarperaToB ¢ HOMMHaAbHOM 3AEKTPU-
YECKOY MOLHOCTBIO 1 3KCIIAVATAIIMOHHBIX T1apaMeTpax peryAupy-
eMbIx 0oTOOpOB napa I u Il pacuernoro nepnoag;

— IIPY OliPpeAEAEHHUHU BO3MOKHOCTHY (POPCUPOBKH INEKTPHU-
YeCKOW MOUIHOCTH CBEPX HOMHUHAABHOUW C NPOIYCKOM OCBODOX-
AQKOILErocsi napa NMPOU3BOACTBEHHOIO U TeNAOPUKAILIMOHHOTIO

OTOOPOB B KOHAEHCATOPD IIpH paboTre BCceX TYpOUH B KOHAECHCA-

IUOHHOM pe’>XHUMe C MAKCUMAAbHBIM PACXOAOM JIapa B KOHAESH-
CaTopP.

5.1.2 AAst DAeKTPOCTAHIMA C TypOuMHamu Tuna K npu padorte
BCcex TypboarperaToB ¢ HOMUMHAABHOM MOILHOCTBIO.
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5.2 Pacyer Ipou3BOAUTCS B CACAYIOILEM MOPSAAKE:!

5.2.1 I'lpu 3KCIIAYAaTaUHOHHBIX PacXxoAax napa U3 peryampye-
MbIX OTOOPOB AAS PACUETHOU 3ACKTPUULCKONW HATPY3KU MO AUAr-
pamMMe Pe>XXUMOB palboTh! TYPOHUH onpeAeAsseTCsS PACX0Ap CBEXEro
rnapa D_ Ha COOTBETCTBYIOILYIO TYPOMHY.

J.2.2 Pacxop rnapa Ha pereHepaluio KaxXAou TYpOHUHBL oripeae-
ASIeTCH 10 NACIHOPTHLIM XaPAaKTEePUCTUKAM pPereHepaTUBHBIX MTOAD-
rpepateaen Typdboarperaros [ THA v T1IBA, Hucao pereHepaTuBHEIX
OTOOPOB U COOTBETCTBEHHO CTYIEHEeH NTOAOTpeBa cocrasageT 7-10,
ob1yast AoAst oTOOpa napa aAocruraeT npumepso 30 % pacxoaa cse-
JKero fnapa. B cayyae oTcyTeTBus MHPOpMaluy N0 DACITOPTHBIM
XaPaKTePUCTUKAM AONYCKaeTCd OlpeAeAeHre pacxopd Iiapa Ha
pereHepayuio 1o Qopmyae

D, = 03D,. (9.1)

2.2.3 AAS PACUETHOTrO PeXXUMa OIIPEAEAeTCsl PAacXop Inapa B
KOHAEHCATOP KAXAOU TYPOUHBL:

D =D —D — D - D e, (9.2)

5.2.4 ODIUY PACXOA OXAaXKAa0I el Boabl W B IMPKYASAIMOH-
HOM CUCTEeMe OIIPEACAICTCS U3 YCAOBUM:

— XApPaKTepPHUCTUKU COBMECTHOW PadOTh! BCEX IIMDKYASIIMOH-
HBIX HAaCOCOB;

— HOMHMHAALHOI'O PacxXxoAd OXAarkparier BOALI B KOHARHCA-
TOPBI TYPOUH,

— (DAKTHUYECKOU IIPOU3BOAUTEALHOCTU T'PAAUPEH HAU [TIPOEKT-
HOU (B CAydYae OTCYTCTBHSI PE3YALTATOB UCITBITAHUN).

B cAyyae HECOBNAAEHMS 3HAYECHHUHN 110 OAHOMY U3 TPeX YCAOBUY
B pacuyeTe IPUHUMAEeTCs MUHUMAALHOE M3 TPeX 3HaYeHUM PAacX0oAa
BOABI B cucremMe W,

5.2.5 PacnipeaeasieTcs TUAPaBAMYECKAS HArpy3Ka MeXAY I'MA-
POOXAGAMTEASIMU 110 ABYM CPAaBHWBAEMbIM BaApPHUAHTAM.

— COTAACHO Pe3yALTATaM NPOBEAEHHBIX UCITbITAHWU.

W, + W, + W =W,

Ecam ruppaBAnyeckas Harpys3ka MesXAY F’MAPOOXAQAMTEASIMUA TTO
AAHHBLIM UCTILITAHUM HE COBIIGAAET C NMPOEKTHBIMU 3HaYeHUAMHA, TO
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yKa3bIBAIOTCS IPAUYMHA, BBI3BIBAIOAasi HECOBIIAACHHE, CPOK U CIIO-
coObl YCTPAHEHUH.

A0 yCTpaHeHUs IPUYUH, BHI3BIBAIOIUX HEIIPOEKTHOe pacnpe-
AEAEHUE BOABI MEXAY THAPOOXAAAUTEASIMY, B KAUeCTBe HCXOAHDIX
AGHHBIX B pacyetrax obecnedyeHHOCTH MOUIHOCTH HCIIOAB3YIOTCS
pPe3YALTATHI, HOAYYEHHBIE IIPU HAaTyPHBIX UCOBITaHUAX (1-11 Bapu-
aHT}). OAHOBPEMEHHO ITPOM3BOAUTCA PACYeT IIPHU AOCTHKEHUU LIPO-
eKTHOIr'O pacX0Ad BOABI B CAYUae YCTPAHEHUS IPUYMH ero CHU Ke-
Hus (2-1 BapvanT). CpaBHeHHe pacyeToB no 1-My ¥ 2-My BapHaH-
TaM 1T03BOASIET ONIPEACAUTEL 00 beM YBEAMYEHU I MOIIHOCTHU 3AEKT-
POCTAHIIUY, 3KOHOMMIO PACX0AQ TOUAHRA, COIIOCTABUTDL KallUTAAD-
HbIe 3aTPAThl HA YBEAHUYEHHE PacX0Ad BOABI C IKOHOMHYECKU ACC-
TUTAeMbIM [1PU 3TOM PE3YALTATOM,

— MNPONOPLUUOHAABHO UX NPOEKTHOH INPOHU3BOANTEABHOCTH B
CAy4Yae OTCYTCTBUSI PE3YABTATOB HATYPHBIX UCIBLITAHUU ITPU 1IPO-
eKTUPOBAHUU IAEKTPOCTAHIMUA UAN UX PACUIHPDEHHU!

W= (W' /2 W'} W, (5.3)

I

2.2.0 TIpou3BoAUTCS paclipepAeAeHre PACXOAOB OXAAXKAIIOCH
BOABL MEKAY KOHAEHCATOPAMHU:

— AM APKYASIIIMOHHBIX CHCTEM C ITONEPeYHBIMY CBA3AMU ITPO-
NOPLUUOHAALHO HOMUHAABHOMY PACX0OAY BOABI B KOHAEHCATOPHI:

W . = (Wg /> Wo) W, (5.4)

K] |

— AAS OAOYHOM CXeMbl — [PONOPIMOHAABHO IIOAAYE UUPKYASL-
[TUOHHBIX HACOCOB.

2.2, 7 OnpepeasieTcsl TENAOBAA HAIPYy3Ka HUPKYAAIUOHHOM CUC-
TeMBI B pACHYETHOM peXHMe:

UE = E( DEJ Aij]' (5-5)

5.2.8 Onpepensiercsi YAeAbHAsA TEIIAOBAsI HArpy3Ka Ha THAPO-
OXAAAUTEAU B PACYETHOM peXuMe:

AASL TPAAUPEH:

uf, = UP/F; (5.6)
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At“? = ul EFi /YCW; (D5.7)
AAST BOAOXPAHUAUI-OXAAAUTEACH:
At® = Uyl /yCW. (5.8)

[Io moAy4eHHOMY 3HAYEHUK) YACABHOH TEIIAOBOHW HArpy3KHU
PacYeTHOTrO peXXUMa:

— AAs FPAAMPEH IIPU HEeCKOABKHUX 3HAYEHUAX TeMIlepaTyphl
BO3AYXa 8 M BA@KHOCTK (¢ paCYETHOrO IeproAa 110 HOMOIpaMmMaM
[1], 2] AT K&XKAOTO THIIA FPAAUPEH HAXOASITCS COOTBETCTBYIOIIMC
SHaquHHtm;

—~ AASI BOAOXPAHMAMIL-OXAGAUTEAECU DY HECKOALKMX 3Haye-
HUSIX TeMIepaTypbl BOABI B €CTeCTBEHHOM BopoeMe t, 110 HOMOT-
paMmaM |1}, [2] HaXOASTCsT COOTBETCTBYIOUME 3HaYeHUs i,

Takum xe 06pa3oM HaXOAATCA COOTBETCTBYIOIINE 3HAUEHHS L,
elle A HECKOABKHUX [TPON3BOALHBIX 3HAYEHUH YACABHOU TEIAO-
BOH HArpPy3KU, MEHBIIIAX pacyeTHOH.

5.2.9 Tlo mOAY4YeHHBIM 3HaUeHUSM b, AAST KaXKAOIO 3HAYEHUS
YAEABHOU TEIIAOBOM HArpPy3KHU ONPEeAeAsieTCST CPeAHeB3BellleHHAas

TeMIIePaTypa BOABI HOCAE THUAPCOXASAUTEAEH ([Iepea KOHAGHCATO-
paMu).

= S(t, W)/W. (5.9)

Bce noayueHnbie 3HaUE€HMA CBOAATCSA B TaDAULY.

5.2.10 T'To moAy4eHHLIM 3HaYEHHMAM TEMIIEePATYPhI OXAAKAAIOLEN
BOABI IPH (DMKCUPOBAHHLBIX 3HAYEHNAX YACABHOU TEIIAOBOU Harpya-
Kil 1 TEMIIePaTypbl BO3AYXA CTPOATCA TPAPHUKHA t5° = f(u o’ 0} uAn
15" = f(AL® t ).

5.2.11 I'lpoBepsaroTcsa yCAOBHA MAKCUMAABHO AONTYCTUMBbIX 3Ha-
YeHUU TeMIepaTypbl 0XAaXKAQOUIer BOADBI, IIPU IPEBLILIIEHUH KO-
TOPHIX HAUMHAIOTCS OrPaHUUYEeHNUA U CTPOUTCH pacyeTHass AMHUA
OrPAHUYEHHUS HATPY3KHU:

— IO YyCAOBUSIM OXAaXpeHuss MI'O § s 33°C;

— 10 YCAOBHUAM HPEAEABHO AOITYCTUMOrO AABACHUA OTPadOTas-

Wero napa B KoHAeHcaropax TypbuH p, = 12 klla (0,12 krc/cm?),
t = 49,1°C.
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AAST TTIOCTPOEHHUA AMHUH OrPaHUdYEeHUs] 10 YCAOBHSAM AOCTHKe-
HUS IPEASABHO AOIIYCTUMOTIO AABA€HMS OTpadOTaBIlero napa He-
0OXOAUMO 3aAATHCST HECKOABKUMHY 3HAYEHUSAMU TeMIIEePaTyPhl OX-
AQXKAQIOLEH BOABI TIOCAE TUAPOOXAGAUTEACH (MTepep KOHASHCATO-
paMH):

{

=

ITpu 3apaHHBIX 3HAYEHUAX (5, paCYeTHOM 3HaAYeHHH D 1 u3-
BECTHOM yXe WKJ. OIIPEALASIIOTCS 3HaYeHUs TeMiepaTyphbl HACKI-
[1IJeHHOTO I1apa B KOHAEHCATOPE KAaXXA0U TYPOUHEI 11O (DOPMYAAM:
o= p p .
t ' + At) + 0P, (0.10)

Aty = (Dy, A'ij)/WK.T (5.11)

rae 0t) — TeMIepaTypHBbIA HAllOp B KOHAEHCATOPE, ONPEACASLTC s
10 HOPMATHMBHLIM XapaKTepPUCTUKAM KOHAEHCATODPOB
[IpH PACYETHOM 3Ha4YeHHUM D 1 AAsE KaKAOT'O 3HAYEHHs
3aA@HHOH t3° . B cayuae OTCyTCTBUSL HOpMATUBHBEIX Xa-
PAKTEPUCTHUK AONYCKaeTCs ONPeACAeHHe Ot} O 3aBOA-
CKUM XapaKTePUCTUKAaM.

[ pachryeCcKy OIIPEACASIIOTCS 3HAaUCHUS TeMIIepaTypPhl OXAdXKAA-
IOHIEHM BOAB! 15° AAS KaXXKAOU TYPOUHBEI, IIPU KOTOPOM 1) AOCTUTHET
IPEeAEABHO AOITYCTHUMOTO 3HaYeHus1, paBHoro 49,1°C. 910 rpavuy-
Hasl TO4YKa {TO4YKa neperuda), npv npeBbillieHUN 3HAUEHU TeMne-
paTypbl Hapa B KOTOPOHU HEOOXOAUMO CHHUXXATH PacXx0op CBEXKero
napa Ha TYPOHMHY U DAEKTPHYECKYHO MOILHOCTE.

AAst OTIpepeAeHHs 3HaueHUsT TeMIepaTypbl TOYKH nepernda
Ka>kAOM TYPOUHEBL CTPOUTCH rpauk t7 = f(5° ), rAe B KadecTse
FPAHUYHOrO 3HAYEHUS AASE BCeX TYpOHH asasgerca t,, = 49,1°C.

AonycTUMOe 3HAYEeHUE PacXoAa llapa B KOHAEHCATOP KaXXA0H
TypOUHBI B TOYKAX Teperuda onpeaeaseTcs ¢ H1oOMOUbI KO3Ghgu-
[UeHTa YMEHbIIeHUS [IaPOBONW HATPY3KU KOHAEHCATOPA, KOTOPHIN
OIIpPEAEASTeTCH 0o PopMyAae

X = (toy, — 12 )/ (U) — 1 ). (5.12)

fn A H
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B cooTBeTCTBMU C HAUACHHBLIMU 3HAUEHUAMU X; OTIPEACAAIOTCH

PacXOABI [1apa B KOHAEHCATOPH! Ka’XKAOU TYPOUHLI AAfl TOUEK [epe-
ruoa:

npu 21 D =D mpuy <t D =y D} (513

[Ipu X = | TypOrHa paboTaeT B rpaHUYHOM DEXUME, T.e. B
TOUKe reperunda.

['lo noAy4YeHHBIM 3HaYeHUsAM D «j B TOUKaX nepernda onpeaess-
IOTCH 3HAYEHUSA YAABHOU TEIIAOBOM HATPY3KU PUAPOOXAGAUTEAEH
AASL COOTBETCTBYIOLMX 3HAYEHUH t5° .

— AASL HMPKYAAIMOHHBIX CUCTEM C TPaAMPHAMK
Uy, = (EDKJ. Aij)/zFi;

— AASE HUPKYASIITAOHHBIX CUCTEM C BOAOXPAaHUAMUILAMH-OXAA-
AUTEASIMH

At = (SD,. ALJ/W.

[ToAyueHHBIe 3HAYEHUS u,, U At®® OTKAAABIBAIOTCS COOTBETCTBEH-
HO Ha rpadurax 3 = f(u 0) nan & = f(Ate) t ), HA KOTOPBIX
HAHOCHUTCH TAKKe AMHUA OIPAHUYEHUS MOIHOCTH 10 YCAOBUSIM
IpPeAeABLHO AOIIYCTUMOTO AABACHHUS OTpaboTaBLuero napa Ao repe-
CeueHUsd C AMHUe#n orpanuuedns 0o 13 = 33°C. Takum obpasoMm
OIIPEACASIOTCSI [TOAOKEHHEe PACYETHOHN AMHUN 0DeCedeHHOCTH (Or-
PAHUUYEHUS).

5.2.12 Ha rpacuke 15 = f(u 0) uan ' = f(At; t ) meToAOM
MHTEPIOASIIINY OTNIPeACASIFOTCSA 3HaUeHUst 8 UAK t, TpoxoadlHe yepes
Ka’>kKAYIO TOUKY neperuoa.

Pacxop nnapa B KOHACHCATOD Ka>XKAOU TYPOMHEI AASI 3THUX TOYEK
yoKe uaecTeH n3 QopMyAB! (5.2). OnpeaereHre pacxopa napa Ans
U, TPEAMPEH HAH AASA At®® BOAOXPAHHUANUI-OXAGAUTEACH, ACKALIIETC
HIDKE TOYKH nepeceyeHusi AMHUHK D, ¢ AUHHWeud 33°C, npu yBeAnye-
HHMHM 3HaYeHHUH 0 UAK t_, HPOUBBOAUTCS MO QOPMYAAM:

D, = (v, /ul,) D3 (5.14)

K]
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D .= (At® /At )/ D}, uam DK]. = W At/Aj (5.15)

Kj

TAE ij — PACXOoA Napa B KOHAEHCcaTop TYpOUHE], OlIpeAeAeHHEBIN
B TOUKE NepeCceYeHUuss AMHUU D, C AMHuen 33°C;

U, At:® — CpeAHsIa YA€ABbHAs TENAOBAsI Harpy3Ka rpapAMpHHU, BO-

AOXPAHUANIA-OXAGAUTEAS], COOTBETCTBYIOMas D,
5.2.13 I'lo n3BeCTHBIM yIXXe 3HaYeHUAM D | OIPEACATIOTCSH COOT-

BEeTCTBYIOIME UM 3HaYeHUs PACXOAOB CBEXEro napa D_, Kamon
TypOUHEL 10 QOPMYAE

D,=D,+ D, + D, + D, (5.16)

O]

UAU D.=(D.+ D + D_}/07 (5.17)

O]

rae 0,7 — KOO PUIUEHT, YYATHIBAIOLUU PACXOAERI [Iapa pereHepa-
TABHBLIX OTOOPDOB.

5.2.14 Tlo TUTIOBEIM 3HEPreTHYeCKUM XapaKTepuCcTuKam Typ-

DoarperaToB AAA MTOAYYEHHEBIX 3HaYeHUH PAaCcXOAOB CBEsXero napa

Ha TYyPOUHY ONIPEASAHIOTCS COOTBETCTBYIOLUIME UM 3HAYEHHS MOLLL-
HOCTH.

B cOOTBETCTBUY C HAUAEHHBIMU 3HAYCHUSIMU MOLIHOCTH NPU
bUKCHUPOBAHHBIX 3HAYEHUSIX TeMIIEPATYPhl OKPYXaK1ero Bo3-
AYXd UAM TEMIIePATyph! BOAEL B €CTECTBEHHOM BOAOEME CTPOUTCA
rpachuK o0eclneyeHHOCTH (pacnoAaraeMon MOUIHOCTHU) DAEKTPO-
CTAHLWYW B KOOpAMHATax: N . — opAuMHara, 0 uam t, — adbcuucca.

Ha rpagwikax N, = f(B) u N, = f(t ) oroOpakaeTcs TO4YKa
MOILHOCTH 3ACKTPOCTAHINHY [IPU TeMIIepaType arMOCPEepHOro BO3-
ayxa 8= 24,6°C 1 BA@KHOCTH @ = 579%, COOTBETCTBYIOULASA ATMOC-
(bePHBIM TOKA3aTeAsIM, IIPU KOTOPBIX BBEIIIOAHEH [TPOEKT I'PapMpeH
ANOTIIT (AOADIL). TenaoBas HArpyska npd 3TOM Ha IPAAHUPHIO
coctaBasieT 8 — 10°C, a TeMuepaTypa OXAa>XACHHOM BOABL HE Tpe-
rpimiaeT 33,0°C. OTobpakeHre AQHHOM TOUKH HeoDXOAMMO Kak
NPU NPOEKTHPOBAHUU SAEKTPOCTAHLIMHI, TAK U IPU SKCIIAYATAUH
C LeABID KOHTDPOASI COOTBETCTBHS NNPOEKTHLIX PelIeHUn (hpakTuyec-
KUM YCAOBUAM IKCIIAYATALUHU.

I_Ipu HOCTpoeHHH OKOHYaTeAbHOro rpaduka N ., = f(0) uan

pactt

N wn = f(t.) YYUTBIBAIOTCH NONPABKHU AN Ha u3aMeHEHUE AdBAE-
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HHUSI 11apa B KOHACHCATOPE, OlNpeAeAsieMbie 110 HOPMATUBHBIM Xa-
pPaKTEPHUCTHKAM KOHAEHCATOPOB. B cAyyae OTCYTCTBUS HOPMATHB-
HBIX XapPAaKTePHUCTHUK AOIIYCKAeTCHA NOAL30BATHCSI CACAYIOUICH 3a-
BHCUMOCTBLIO: U3MEHECHHE TeMIIepaTypPhl OXAAKAAKUIEN BOAD! 1e-
pea KOHAEHCATOpaMy TYpOHH Ha *=1°C 110 cpaBHEHHIO C TeMilepa-
TYPOH, YCTAHOBACHHOHM 3aBOAOM-U3IOTOBUTEAEM, COOTBETCTBYET 13-
MEHEHMWIO MOIJHOCTHU TYypOUHLb! Ha *0,4% pacueTHON MOIITHOCTH. B
OCODBIX CAYYanX, OOYCAOBACHHBIX PEXHUMOM 3Hepronorpebaenus,
pacyer IMPOM3BOAUTCSA 0Oe3 yuyeta nonpasky AN .

I'lpuMepsl ornpeaeAeHUst 0DeCIeYeHHOCTH 3ACKTPUUECKONU MOLLL-
HOCTH Ha SACKTPOCTAHIIHMAX IIPABEAEHBI B IDHAOKEeHUH b.
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IIpuaroxenue A
(pekoMeHpayeMoe)

ONPEAENEHUE UCXOOHBIX METEOPONOMMYECKMX NAPAMETPOB
NS NOCTPOEHNG N’PAOVNKA OBECNEYEHHOCTH!
INEKTPUYECKON MOILHOCTH

1. AAs pacueTra TeMIepaTyphl BOABI Ha BRIXOAE M3 IPAAUDPHU
HeOOXOAUMBI CACAYIOLIIHNE METeOPOAOTUYCCKHUE [TaPaMeTPBI:

— TeMIepaTtypa BO3AyXa 10 CYyXOoMy TepmoMeTpy 6, °C;

— OTHOCUTEeALHAas BAAXHOCTb BO3AYXaA ¢, %,;

— CKOPOCTHL BeTpa Ha BBICOTE 2 M HAA NOBEPXHOCTHIO 3€MAU
W), M/C.

AAS pacyeTa TeMieparypbl OXAGKAAIOINEH BOABL B BOAOXPaHHU-
AUIe-OXABAUTEAE HEOOXOAUMEL CACAVIOIIME METeOPOAOTUUYECKHE
napamMeTpehr;

— eCTeCTBEeHHas TeMnepaTrypa BOABI B HEIIOAOIDEBACMOM BO-
poeme t | °C;

— CKOPOCTB BeTpa Ha BBICOTE 2 M HajA BOAHOM NHOBEPXHOCTLEO
BOAOXPaHHAMIIA W, M/C.

2. Hauboaee NMOAHO MEeTEOPOAOTHUECKHe HapaMeTphl HPUBO-
MITCS B AeMCTBYIOUIeM Ha teppuropuu Poccuu “"CripaBoyHUKe 1Mo
kaumaty CCCP", n3paHHEOM [ MADOMETEeOU3AaTOM B O HacTAX.

MeTeopoAorndecKHe napamMmerphbl, HEOOXOAUMEBIE AASL pacyeTa
TeMIepaTyPhbl BOABI IOCAE OXAAXKAECHHUS, BEIOUPAIOTCHA AT DAVIKAU-
mer K TOC MeTeOpOAOIHYeCKON CTAHIIMH 1O CACAYIOIHUM TaOAM-
gaMm CripaBOYHUKA:!

— rtabanma 1 "CpeaHdas Mecsa4Hasd U rOAOBast TeMueparypd
BO3ayxa' (4. 2);

— tabauiia 6 "HUCA0 pHEN CO CPepAHEeHN CYTOYHOM TeMIIepary-
PO BO3AYXa B PA3AUYHEIX IIpepeAax’ (4. 2);

— Tabauna 12 "AOCOAIOTHBIN MAKCUMYM TEMNOEPATYPHI BO3AY-
xa" (4. 2);

— tabanua 3 "CpeaHsst MecsIUHast U TOAOBASI CKOPOCTL BeTpa”
(€. 3);

— tabauna 1 “Cpeanss MecstyHas U FTOAOBASA YIIPYTOCTb BOASE-
HOro napa’ {4. 4).

AaHHble MOTYT OBITb NPEACTABAEHBI 3AEKTPOCTAHIIUU MO ee
3alpOCYy YUPEKACHUAMU THAPOMETEOCAYKOBI (TepPUTOPHUANBHBI-
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MU THAPOMETEOCAYKDaMU, THAPOMETe000CepPBATOPUEN U AD.}, KO-
TOpbIe B 0DSI3aTEABHOM NOPSAAKE UMEROT BBINYCK yKa3aHHoro Cpa-
BOYHWKA AASA CBOEro peruoHa, MAu bropo ruppoMeTeopoAOrniygec-
KHX pacyeToB U ClipaBOK LleHTpaarbHOM BHLICOTHOU THAPOMETEOPO-
AOrudeckou obcepparopnu ['ockoMrupapoMeTta Poccuu.

He ponyCcTuMel HapyuieHUs NpeAeAbHO AOTTYCTHUMBIX 3HAYeHUH
TeMIIePATypPhl OXA@KAEHHOHW BOABI 110 YyCAOBUAM paboTel MI'O u
[IPeAEABHO AOIIYCTHMMBIX 3HAUEHUW AaBAeHUA OTpabOTAaHHOIO napa
B KOHAEHCaTopax TypobuH. AanHoe TpeboBaHUE AOASKHO DBITh 0Dec-
[Ie4yeHO MIpU OAHOM M3 TpeX NMPEeAeAbHBIX 3HAYeHNHU MeTeo(aKTO-
POB (MaKCUMaAbHoOe 3HadeHue, 5%, 10% obecnedyeHHOCTH CpepHe-
CYTOYHEBIX 3HQUCHUR TeMIlepaTyphl 4 BAQXXHOCTH) — Tabauna A.1.

O0ecne4eHHOCTHU, PABHON 3%, 10%, COOTBETCTBYET HPOAOAKHU-
TEALHOCTE CTOAHUS TeMilepaTyp 0, T 1 BAAXKHOCTH § COOTBETCTBEH-
HO B TeuyeHue 5 U 10 aAHel B ropy.

CpepHeCcyTOYHbIe 3HaUEeHUS TeMIIepaTyphl ¥ BAAXKHOCTH BbI-
YUCASTFOTCS 10 AQHHBIM YeThIpex pa30oBbiX H3MepeHuH B 9 y 00 mun,
12 4 00 muH, 15 4 00 MmuH, 18 y 00 muH. BeiOOD NpeAEABHOro
3HAQUEHUS MeTeO(aKTOPOB OIIPepALAAEeTCsI B 3dBUCUMOCTH OT Tpe-
OoBaHMU 3KCIAVATALMH.

CoraacoBasHue OorpaHHYeHUU MOUIHOCTH BRITIOAHSETCS IIPH CPEA-
HeH 3a IIOCAEAHHE O AeT TeMIIepaType HAPY/KHOIo BO3AYXA B YaCkHI
yyeTa paboden MOIIHOCTH, IPUHKUMAEMOM 110 A@HHBIM HabAroAe-
HUY MECTHOU MEeTEOCAYKObI UAM CIIPABOYHLIM AQHHBIM. TouKa,
COOTBETCTBYIOUAast TeMliepaType aTMOCHPepHOro BO3AYXa B 4aCH
yyeTa padouerd MOUIHOCTH, oTOOparkaeTcs Ha PUCYHKe b.3.

Taonwnya A.1

MAKCUMANBHbIE | ObecneyeHHOCTb
MyHKT 3HaUEHUS B g0y 0%
L Q@ T L B ¢ | T E vy l T |
ActpaxaHb 50 ) 236 | 283 ) 55 | 224 1278 56 1218 i
BnagnBOCTOK 74 | 242 | 239} 8O | 21512271 84 | 208

Bonrorpan
BopoHex

rM DKYTCK -

210 | 289 | 37 (193|276 41 | 190
—f.—_ ' _— .

205 | 255 | 46 | 182 [239| 51 | 176
19,2 20,8| 68 | 170 | 18,7 | 71 | 165

59
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Oxorvuanue mabauust A.l

g

3. TlpuMep onpeAeAeHUsT MEeTeOPOAOTHYECKHX NapaMeTpOB
paroHa r. CMOAEHCKA: U3 COOTBeTCTBYOWUX TabAuL CrIpaBOYHA-
Ka BHIOMPAIOTCS CpepHeMeCaUHbIe 3HaUeHUs TeMIIepaTypPs!l BO3AY-
Xa 0, ynpyrocTu BOAAHOIO apa € H aDCOAOTHOIO MakCHMyMd TeM-

neparyphl BO3AyXxa 6 obosnauyaeMblie B CripaBOUHUKE COOTBET-

CTBeHHO t, ¢, t

max’
3HAUYEeHUA KOTOPBIX [IPUBEACHEBI B TaOAUIIe A.2 [10

MakcumansHbie j ObecneyeHHOCTD
[Ty HKT JHAHCHWS 5% 10%
- |

0 ¢ | T S @ T S| P T
Katarb 205 ] 38 | 200247 ] 51 [ 182 |233] 55 | 177
BEBCHD,D,BD F_ 4_; 30.0 54 234,2 26,5 _5? :20,6 2?.:511 o). 1 20,11_
KpaCHosapcjcr - 257 | 52 | 192 | 226 | 6! | 178 2141 64 (17,2
HMockea 87 | 2 | 220|245 | 57 | 190 [229] 59 | 179
Howei Hosropon | 295 | 46 | 214 | 240 | 52 | 178 | 227 56 | 173
Fosoombmock | 268 | 53 | 20,4 | 236 | 64 | 192 | 222 €6 | 182 |
[Omcx 292 | 42 [204 ] 241 [ &0
Opck 5_3'53* 34 | 220 {241 | 50
Mepv | 285 47 | 208 | 232 | 56
(POCTOB-Ha- ﬂ,OHy 323 | 30 1 204 { 278 | 41
Carkt-Terepbypr | 300 54 | 232 | 232 | 60 18
CRepaN0RCK 29,0 45 | 20,8 | 232 ) 57 ] 278 | 215
W T 180 | 62 | 228|222 | 66 | 182 | 208
Vba - 29,4 | 42 | 206 | 253 | 48 | 183 | 23.8
Xabaposck | 288 | 62 | 234 | 250 | 74 | 218 | 240
[ﬂjﬂﬁwmﬁ: 208 | 50 | 223 ] 237 | 54 l 17.8 [224 m 173 |

max'

MECHIIAM.

Tadnwya A.2

|

= | o

: 5|8 salgl=|2lellEjE|glE]|s

(0 pa @ o -~ g e | @ 3 a c O B
B = x & = << |F = < < T ‘ O S | L | =
0°C |69 |64 |22 |53 [126 |160 |178 |162 |116 |56 100 |45
evb_ [36 [36 [43 [68 [95 [125 |144 140 [110 [78 [59 |44
6r°C |60 (80 |190 [260 [310 1330 [350 [340 [200 |250 |160 |100
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COOTBETCTBYIOLIME KAXXAOMY MeCALly ITapaMeTphl 8 1 e HaHO-
CATCH Ha rpad®ux U COCAMHSAKTCS AMHUAMU NIPU NOBBILIEHHWU U

IMOHM>KEHUHU TeMIIePaTyPhl BO3AYXA, 3aTeM IIPOBOANTCS AMHUST CPeA-
HWUX 3Ha4YeHUH (pUCYHOK A.1).

O

C|8 | /]

i
r
| .
1
30—
! t | i
' i

20

- = maasw I_'-q

,,_5j + j : ! 1
0 10 20 Mb
! — SHUBApPbBL-UIOAL, 2 — aBrycT-pAekadpb;, 3 — CpeaHHe

3HAUeHHUS AHBapa-AeKabp9,
() — crpaBouHbIe 3HaueHUs U U € AAS MapTa-uIoAd,;

> = CTNPABOYHLIE 3HaYEHUS 0 1 € AAd aBryCTa-Aekadps

PucyHok A.1 — 3aBHCHMOCTh YHPYTOCTH BOASIHOTO f1apa €
OT TeMIepaTypsl Bo3ayxa 8 aAars paitoHa r. CMOAeHCKa

AAST TeMIiepaTyp BO3AYyXa, NPeBBILIAKIINX UX CpeAHeMeCs Y-

HBIE 3HaYeHMs], 3aBUCUMOCThL 0 = f(B) 9KCcTpanoAupyeTcsi A0 0.
4. Apst nocTpoenust rpadpuka obecrneyeHHOCTU MOLHOCTH 3AeK-

TPOCTAHIIMM B HEOTOMUTEALHBIN [TePUOA UMPKYASILIMOHHON CUCTe-

MOM BOAOCHAOKeHWs C TPAaAMPHSIMHA 3aAaeTCA PsIA 3HAYeHUH 8, AAd
Ka>KAOT'O U3 KOTOPLIX OTIPEAEASeTCs OTHOCHTEABHASS BAAGXHOCTD

10 QOPMYAE
¢ = (e.,/E) 100%,

— CpeAHee 3H3aUEeHUE YIIPYTOCTH BOASHOIO Napa, OHPEACAS -
eMoe [0 PUCYHKY A.1;

rAe e,

22



E — MakcuMaAbHasi yOPyrocTh BOAAHOrO Napa, oupepeAsieMas
no Tabaniue A.3.

Hwoke mpuBeAeHbl pe3yALTAThbl MCXOAHBIX PACUETHRIX AQHHBIX 0

1 Q.
b °C 5 10 15 20 25 30 35
e MB 7, 91 125 160 193 25 158
£ B 87 123 171 284 317 425 563
0% 82 74 73 68 61 53 45
Tabnvua A3 i

Teune.- MakcumanbHas yopyrocTb BOARHOTO napa &, Mb

patypa, | Temnepatypa (fecatbie gonu rpagyca), °C
C U o JTot o2 ] 03] 0s |05 06 07 | 08 ] 09
5 | 87 [ 88| 88 | 89 | 90 | 90 | 91 [ 92 | 92 | 93
6 | 94 | 94|95 | 95 | 96 | 97 | o7 | 88 | 99 | 100
7| 100 [ 101 ] 102 | 102 [ 103 | 104 | 104 [ 105 | 106 | 106
8 1 107 | 108 | 108 | 11.0 | 11,0 | 11,1 | 112 | 112 | 113 | 114
9 | 115 [ 116 ] 116 [ 117 | 118 [ 11,9 ] 120 | 120 | 121 | 122
10 | 123 | 124 | 124 | 125 | 126 | 127 | 128 | 129 | 130 | 130
11| 131 [132 [ 133 [ 134 | 135 | 136 | 137 [ 138 | 138 | 138
12 | 140 | 141 | 142 | 143 | 144 | 145 | 146 | 147 | 148 | 149 |
13 | 150 | 151 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159
14| 180 [ 161 | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 17,0
15 | 171 | 172 | 173 | 174 | 175 [ 176 | 177 | 178 | 180 | 18,1
16 | 182 | 183 | 184 | 185 | 187 | 188 | 189 | 190 | 191 | 193
17| 194 | 195 | 196 | 198 | 199 | 200 | 20,1 | 203 | 204 | 205
18 | 206 | 208 | 209 | 210 | 21,2 | 213 | 214 | 216 | 217 | 218
19 | 220 | 221 | 223 | 224 [ 225 | 227 | 228 | 230 | 231 | 232
20 | 234 | 235 | 237 | 238 | 240 | 241 | 243 | 244 | 246 | 24,7
2 | 249 | 250 | 252 | 254 | 255 | 257 | 258 | 26,0 | 261 | 263
22 | 265 | 266 | 268 | 269 | 271 | 273 | 274 | 276 | 278 | 279
23 | 281 | 283 | 285 | 286 | 288 | 200 | 292 | 293 | 295 | 297
2¢ | 299 | 300 | 302 | 304 | 306 | 308 | 310 | 31,1 [ 313 | 315
25 | 317 | 319 ] 321 | 323 ‘ 325 | 327 | 329 | 330 | 332 | 334 |
26 | 336 | 338 ] 340 | 342 | 344 | 346 | 349 | 351 | 353 | 355
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OkonuyaHue mabauusl A.3

Temne. R ) MakcumanbHas YNPYrocTb BOAAHOIO Napa E, mb P

paTypa, Temnepatypa (gecstole gonu rpaayca), °C
C ol o lot ] o203 04]os5]| o6 J 07 | 08 | 09

+ T ' + | —

27 | 357 [359 | 361 | 363 | %5 | %68 | 37.0 | 72 | 374 | 378
28 | 378 | 38,1} 383 | 385 | 387 | 390 | 392 | 394 | 396 | 399
29 | 401 [ 403 | 406 | 408 | 410 | 413 ] 415 | 418 | 420 | 422
30 | 425 | 427 | 430 | 432 | 435 | 437 | 440 | 442 | 445 | 447
31 | 450 | 452 | 455 | 458 | 460 | 463 | 465 | 468 | 471 | 473
32 | 476 | 479 | 481 | 484 | 487 Pg,o | 492 | 495 | 498 | 50
33 | 504 | 506 | 508 | 512 | 515 | 518 | 521 | 524 | 527 | 530
34 | 533 | 536 | 538 | 542 | 545 | 548 | 551 | 654 | 557 | 560
35 | 563 | 566 | 569 | 572 | 576 | 579 | 582 | 585 | 588 | 692
% | 595 | 598 | 60,1 | 605 | 608 | 61,1 | 615 | 618 | 622 | 625
37 | 628 | 632 | 635 | 639 | 642 | 646 | 649 | 653 | 656 | 66,0
% | 663 | 667 | 670 | 674 | 678 | 682 | 68,5 | 689 | 693 | 696
09| 700 | 704 | 708 | 711 | 715 | 719 | 723 | 727 [ 731 | 135
90 | 736 | 742 | 746 | 750 | 754 | 758 | 762 | 786 | 771 | 775

AASL TIOCTPOEHUSA rpauka 00ecneueHHOCTY MOIIHOCTY (pac-
[IOAATAeMOU MOIFHOCTU) JAEKTPOCTAHI MU HUPKYAAIIMOHHOM CUC-
TeMOW BOAOCHAOXKEHHUS C BOAOXPAHUAUIIIEM-OXAQAUTEACM 33A8€T-
Cs PSIA 3HAUYEHHMW eCTeCTBEHHOHN TeMIIepaTyPhl BOABI HEIIOAOIPeBRa-
eMOTr0 BOAOEMA.

3apaBaeMble 3HaUYeHHUS t AOAOKHBI OXBATHIBATH BeCh AMaNas’oH
TeMrIepaTyp BOAB! AAS PACUETHOIO NMePUOAd, BKAKOUAS KaPKVIO
ISITUAHEBKY.

3Ha4YeHUss MOXKHO MPUHUMATH [0 AUTePATYPHBIM HCTOYHUKAM
[4], [6], [7] uAu 1O AaHHBIM HAOAIOA@HUN DAMIKaMIIeH K 2AEKTPO-
CTAHUNY TMAPOMETEOPOAOTHYECKOU CAYIKOHL,

PacueTHasi CKOPOCTh BETPA OIIPEAEASIETCH CACAVIOIIUM 00pa-
30M:

M3 tabaunel 3 CripaBOYHHUKA (Y. 3) BLIBMPAeTCs CpeAHeMeC s Y-
Hasi CKOPOCTH BeTpa Ha BBICOTE (PAIOrepa Wy AASE KXAOTO Mecsua
HeOTONUTEeALHOTrO nepvopa. Aast parioHa r. CMOAEHCKA BBICOTA
haorepa 16 M. AAs pacueTa TeMnepaTyphbi BOABI [IOCAE OXA&XKAE-
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HUA B THAPDOOXAGAUTEASX 3TY CKOPOCTh HEOOXOAHMMO IIPUBECTH K
CKOPOCTH BETPA Ha BBICOTE 2 M AAA I'PAAHMPEH — OT IIOBEPXHOCTH
CYI1UH, AAST BOAOXPAHUAHUIL — OT MOBEPXHOCTH BOABI.

PacueTHass CKOPOCTE BeTpa Ha BbICOTe 2 M IPUOAUXKEHHO OI1-
peperdeTcs 1o popMyae

w, = K W

rae K — Ko3(ppuuresT IpuBeAeHus (PUMCYHOK A.2).

IRNEARRERENEE
BUERENENNAEE
; i
K | S ] T
P ¢ 4 N SSUVND S l S-S S
0,9 0.5 ‘"_f_'j S i “‘"“] T '_1.""“‘
2 s RN ' N L
1 Vool TN 1 -1 ’tL S R
- ; a,7 : e e S ] e el S
08 }——1- A s S O —tq : AR SR
. ' | | S — SIS S S RO S S SO
: i . }'m ~ F T S
071 | : [ ! T 06 fdrnd Jr — l ]| -
g 05! —1 s Rt
HREREREREER-
¢ 10 20 M
5)

a — AAS IpUMBEAEHHUS 3HAUYEHMsI CKOPOCTHU BeTpa Ha BHEICOTEe (AtoTe-
pa K CKOPOCTH BETPa HAa BRICOTE 2 M OT NOBEDXHOCTH 38DPKaAd BOABI
BOAOXPAHUANIG; O — TO Xe OT NOBePXHOCTY 3€MAHU

Pucynok A.2 — 3aBsucumocTs Kosxdpdununenra K
OT BBICOTHI (pAIOTEPA hcp

Apsi ArOrepa BEICOTOM 10 M KoadhduureHT npuseAeHus K paseH
0,755 1 0,535 COOTBETCTBEHHO IIpU pacuyeTe CKOPOCTU BeTPA HaA
BOAOH U Hap CYILUEH.

PacueT cKOpoOCTeH BeTpa npuseaeH B tabaune A.4.

Tadbnunua A4

CKOPOCTD .
seTpa. Mic K Anpens Man Wiowb | Wions | Asrycr | Centabps | OxTabpe
B
W = 4.4 4,1 3,9 3,6 3,5 3,7 43
12 0,755 3,3 3,1 2,4 2,7 26 | 28 | 32
L 0,535 24 | 2,2 2,1 1.9 19 2,0 2,3
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IlpvAro)xkenne b

(0Obs3ameabHOE)

NPUMEPDL! ONPEAENEHUA OBECNEYEHHOCTHU
INEKTPUYECKOU MOLLHOCTU

[ Ipumep 1. 131 c rpapupHaMn

HeobxopuMO ONpeAeAuTh pacnoAaraeMyr MOWHOCTL TOL]

CTPOSILEHCS IAEKTPOCTAHIIUHU € TPAAUPHSIMHA AAS AETHETO 1TepPHOoAQ
SKCTIAYaTalluU.

N cxopHbIe AdHHBIE

PanoH pacnoaoxenusa 1Ol — Mockosckas oOAACTE.
PacdyeTHas cxeMa UUDKYASAIIMOHHOTO BOAOCHaOXXeHUs C rone-

PEUHBLIMY CBA3AMU (LIIUPKYASIIMOHHBIE HACOCHI YCTAHOBACHE] B 1J€H-
TPAABHOW HACOCHOH).

Ha TOLl ycTaHOBAEHLL:

— TypbuHa Ne 1 [IT-135/165-130/15 TM3 ¢ KOHAECHCATOPOM
K-2-6000-1, w* = 12400 m3/y,

— TypOuHb! Ne 2 u 3 I1T-80/100-130/13 AM3 ¢ KOHAEHCATO-
pom 80-KLIC-1, w* = 8000 m3/y;

— IIUPKYASILIMOHHbIE HAacoChl 2x40 B-16a cymMapHOH nopavyen
25200 M*/4 TIpU A@BACHHUH 24 M BOA. CT. Pacxop OXAaXKAAIOLIeH
BOAB! Uepes KoHAeHcaTopsl 22000 M3/u u ywepes MI'O 3200 m?/4 ¢
BO3BPATOM HA CTOPOHY BCACBIBAHHSA IIUPKYAAIIMOHHBIX HACOCOB.

OXAa>KAEHUE TIUPKYAALIMOHHOM BOABI [IPOU3BOAMTCS ABYMsI TUIIO-
BBLIMM OAllIeHHBIMU IACHOUYHBIMU TPAAUMPHSAMU C HAITOPHBIM BOAODAC-
[pepereHneM ¥ ABYXBbAPYCHBIMH aCcOOLIEMEHTHBIMU OPOCHTEASAMHU.

— rpapupHsi Ne 1 naowjaapio opoutenus F, = 1520 M? C pac-
CTOSIHUEM MEXKAY acOONEeMEeHTHLIMU AUCTAMU OPOCUTEAst 20 MM
paccyvdTaHa Ha oxaaxkaesue 10500 m*/4 Boab;

— rpapuphs Ne 2 naoumaapio opowenus F, = 2100 m* ¢ pac-
CTOSIHUEM MEXXAY acOOLEeMEeHTHBIMU AMCTAaMU OPOCHUTEAs 20 MM
pPAcCUMTAaHa Ha OXAaxAeHue 14700 m3/4 BoAEL.

PacueTHBIM pPacXoA OXAQXKAQIOWIEH BOALI B UMPKYASLIMOHHOHA

CUCTEMC IIPUHHUMAeTCsl U3 YCAOBUA padOThl HUPKYAALHMOHHbBIX Ha-
cocoB pasHbIM 22000 m3/4.
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['PapAMPHU HAXOASITCS B XOPOIIIeM COCTOSTHMH, UX OXAKAAIOLIAS
3 HEKTHBHOCTE COOTBETCTBYET HOPMATUBHEIM XapaKTepPHCTHKaM.

PacdeTHast SACKTPHYECKAs HArpy3Ka M PacxoA CBeXero rnapa
Ha TypOuHy Ne 1 135 MBt u 580 t/4; Ne 2 — 80 MBt u 310 1/4;
Ne 3 — 80 MBT u 358 1/1.

CpeaHUe AeTHHe Harpy3KH peryAupyeMelx OTOOPOB 1 OTOODLI
Ha pereHeparuio TypoOHHLL.

Typbuna L Q; Mkan/M | Dr 1Y Dr T/ Dpar T/M
| MNef 30 58 120 172
Ne 2 | — — _ 90
Ne 3 30 58 50 107

PacyeTt pPoOU3BOAUTCS B CACAVIOLIEM IIOPSIAKE:

— MPU 3KCHAYATAIIMOHHBIX 3HAYCHHAX PETYAUPYEeMBIX OTOO-
poB T u I'1 1 HOMUHAABHON SAEKTPHUYECKOH HArpy3Ke 1o AUarpaM-
Me PEXUMOB OIIPEAEASeTCsI C COOTBETCTBYIOWIMMHU NTONTPaBKaMU
PACXOA CBEXXETO NMapa U BEIMHMCASETCH PACXO0A [Iapa B KOHAEHCATOP
DKLB COOTBETCTBUHU C POPMYAOH (9.2} 1IPH PACUETHON 3AEKTPHYEC-
KOW Harpy3Ke U 3KCINYaTallMOHHBIX 3HAYeHHSIX PEryAUPYEeMBIX OT-
oopoB TypbuHe! Ne 1 — 230 /4, Ne 2 — 220 /4, Ne 3 — 143 1/y;

— TIPOU3BOAHTCS PACIpEACAeHHE CYMMapHOTO pacXxoaa uup-
KYASIHMOHHOW BOABI MEXXAY KOHAEHCATOPAMH B COOTBETCTBUU C
bopMyAoit (5.4} aas TypOuuel Ne 1 — 9606 m3/4, Ne 2 — 6197 m3/y,
Ne 3 — 6197 m°/u;

— THAPABAMYECKAsl HArpy3Ka Ha rpapMpHu W, pacrpeaeAsseTcs
B COOTBETCTBUU ¢ GOPMYAOH (3.3):

Ne 1 — 9237 m3/y;

Ne 2 — 12762 m3/u;

— TeNAOBAasl HATrPy3Ka HUPKYAAUUOHHOU CUCTEMBI B pacyeT-
HOM DEXXHMEe OIIPEALASeTCs 1TO (POPMyAe (J5.9):

U? = 230 x 550 + 220 x 535 + 143 x 350 = 322850 Mxan/y;

— OTIpEeAeAsieTCsE CPeAHsI YACABHAs TEeNAOBasi HAarpy3ka Ha
PAAUPHU 110 popMyAae (3.0) M nepernaa reMneparyp BOAbLI B Ipa-
AUPHSX TIO hopmyae (5.7) B paCUHETHOM pPeXxuMe:

u? = 322850/3620 = 89,2 Mxana/(u-M?);

CP
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| 3620
At™® = 892 = o™
* 5000 - 147G

— 00 HoMorpaMmmam [ 1] onpepessieTCsa TeMIIepaTyRa OXAMAA-
IOIIer BOABL t, U (5" (AASE PACUETHOU ¥ HECKOABKUX HPOU3BOALHBIX
YAEABHBIX TEIIAOBBIX HATPY30K, MEHBIIHX PACYeTHOM] ¥ nepenap,
TeMneparyp At“® npu cpeapHen CKOpoCTy Betpa 3 M/C. Pesyantartul
CBOAATCA B TabAanny b.1

Tabnuwua B.1

[ Ucep Ates 6 ¢ rpBQHpHﬂ Ne 1) [papupus Ne 2 .: JCB
LMK&H/(LPM?) °C °C % tay °C te2°C Yz
1 4 { 86 J_ 168 | 192 | 181
5 80 191 | 217§ 208
w 0| 7 | 221 283 1 2&H
80 9,6 15 | 7 L 248 T B
20 | 65 274 82 [ ma
25 | s | 297 | 87 | 305
* 30 | a7 | 321 | 32§ | 326
« [ 8 | 181 | 183 | 192 |
5 80 | 203 | 24 | 216
10 6 | 232 244 239
70 12 | 15 | T 256 | 269 | 264
20 | 65 81 | 293 | 8 |
25 | 56 30,6 41 32
| | s 47 | 328 B7 | B
4 | 8 | 193 | 210 | 203 |
5 | 80 | 215 234 226
10 76 | 240 256 25,0
80 12,8 5 | 71 | 265 28,1 273
| 20 55 28,9 03 | 297
| 25 | 6 | 310 R5 318
+ ] 30 | 47 33 4 35 | 340
4 86 218 [ 22 | 22 |
5 80 226 244 | 238
‘ | 10 | 76 25,0 64 | 258
89,2 14,7 5 ] 7 272 | o281 1 080 |
| 20 | 65 29,5 I 31,0 03 |
5 | 56 313 R
. 130 47 337 348 34 3
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@ — TOYKH Hadaad M3IMeHeHUs1 Harpy3kd TypOuH IO YCAOBHSAM OX-
raxpeuna MI'O; b, ¢, d — TOuKM Hauyara U3MeHeHUs Barpy3KH Typ-

CuH (TOUKH neperuba) coorBeTcTBenHO No |, 2, 3

Pucynok b.1 — 3asucuMocTs TeMnepaTypbl OXAAKAAKILEH
BOABI OT CPEAHEN YACABHON TENMAGBO¥ HArpy3KH IpapHMpeH
H TeMIEepaTypsnl Bo3ayxa AAsd TOLl ¢ unpKyASAIIHOHHOH

PA3OM;

CUCTEMOHN C IrpapANpHIMHU
Pacyernas AnHUA 00eCIEYeHHOCTH CTPOUTCS CACAYIOILLIUM 06-

(u

Cp'

0)

— YCTAaHABANBAKTCS ABA NIPeAeAd AMHUH OTPaHHYeHUs: T10 yC-
AOBMSIM OoXAaaXAeHuss MI'O HezaBuCcHMMO OT HArpy3KH H 1O Iipe-
ACALHO AOTIVCTHIMOMY AQBAEHHIO HACHINIEHHOTO 1apa B KOHACHCA-

Tope p, = 12 kI1a (0,12 krc/cm?)

C1-95

. "o
{ —

rotnp

49,1°C;
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— 33aAaeTCsl HECKOABKO 3HdYEHHH TeMIepaTyphl OXAAXKAAIO-
33: 29; 25; 20°C;

— no copmyae (5.11) BEIYHCAIETCSA 3HAYEHME HarpeBsda BOAB! B
KOHAEHCATOPE Ka>KAOHU TYPOUHHL:

IeH BOABI 5, =

AP < 230x550 13.2C:
<! 9606
Ay = 2202 1 g goC
““ 6197 Ml
143 x 550
AtP = s 0
K3 6197 12, 7°C:

— MIPU pacyeTHOM 3HAUeHUU D , U3BECTHOM 3HA4YeHHUu W e
P KAKA0M M3 3aAaHHBIX 3HaquHH 15" IO HOPMAaTHUBHOH XadeTe—
PUCTUKE KOHAEHCATOPA OIIPEAEASIETCH COOTBETCTBYIOIUee 3HAYe-
HUe TeMIepaTypHOoro Halopa 6tj;

— 110 hopMmyAae (0.10) onpepersiercst 3HaueHHe TeMIIepaTyphl
HACBIIEHHOTO I1apa pAST KasKAOH TYPOHHBI IPU KA KAOM U3 3aAaH-

HBIX 3HAaYEHHH TeMIIepaTyphbl OXAAKAAOUled BOABL. Bce roayyeH-
Hble 3HaUeHUs CBOAATCA B TaOAMLY b.2.

Tadbnunya b.2

Typboarperat Ne 1 TypBoarperar Ne 2 TypGoarperat Ne 3 4
| B ﬂC ! - _T ) - - —
.ﬁlf:l C E“lﬂci tti ”C &til UC 6"-1- GC 1:: “C &123 Cl'sti ﬂc t: uC
1 1 :

330 | 132 | 38 | 500 | 190 | 86 | 605 | 127 | 57 | 514
29,0 132 | 40 1 46,2 19,0 88 | 568 | 127 58 | 476

| 250 132 | 42 | 424 | 190 90 | 530 | 127 | 61 | 438
200 | 132 45 | 377 | 190 J 93 | 483 12,7 6,3 Tag,o

— 110 3HaYEeHHUsIM ¢t
3HaYeHUuAaX t5;

U3 TaOAULEI b.2 nTpH COOTBeTCTByIOUJ;HX

ANST KAOKAOHU TYPOUHLI CTpouTcs rpathuk t” = f(15")

M rpahuUdeCKH OlIPpEACAAEeTCS 3HaUeHue Ly COOTBE,TCTBYIOII-I,QQ TeM-

rneparype HacChlLeHHOTO Iapa ¢,

30

, = 49,1 °C (pucynox 5.2).



4‘ 8
bt
40 °C

1, 2, 3 — COOTBETCTBEHHO AAA TypbOun Ne |, 2, 3

Pucynok b.2 — 3aBuCHMOCTh TeMneparypbl HaChll€BHS
napa oT TeMIepaTypbl OXAAXKAAIOUEH BOABI

[ToAyueHHBIE 3HAYEHUS t5 AIBASIOTCA TOUKAMH Hadara U3MeEHe-

HYSI HarPYy3KH COOTBETCTBYIOHIeH TYPOUHEL, T.€. TOUKAMU Heperu-
0a, 1 PABHbI COOTBETCTBEHHO AAs1 TypOuu Ne 1, 2, 3 — 32,0; 21,0;
30,5°C (uHa pucynke b.1 Touku b, ¢, d).

[Tocaepnen TOUKOM neperuda pAas BCexX TYpOUH SIBASETCS TOYKA
a Ha puCyHKe b.1 B MecTe nnepeceyenusi AMHUY 5 = 33°C C AUHH-
ey IIPeAeAbHOTO AABACHMSI OTpadOoTaBUIeTo Mapa;

— AASl AGHHBIX 3HAYE€HHH TeMIlepaTyp TOUeK nepermuda npu

pacyeTHOM 3HAYEHHHU DKJ. H U3BECTHOM WK]. OIPEACAAIOTCSI COOT-
BETCTBYIOILME 3HAUEHUSA t, Ka>KAOH TYPOUHEL.
3HaueHus At} y>Ke BBIYMCACHBI paHee (cM. Tabauny b.2).
JHa4YeHUsd étj [MPU COOTBETCTBYIOILMX 3HAUCHUAX 15 OIMPEACAsi-
FOTCH 10 HOPMATUBHBIM XaPAaKTEPUCTHKAM KOHACHCATOPOB.

Bce nmoayyeHHBIE 3HAYEHHWs CBOAATCA B TaOAULy b.3.

Tabnuuya b.3

| Typboarperat Ne 1 Typboarperat Ne 2 Typboarperar Ne 3 )
[";“ l]C ~

" AP, °C | 81, °C |t °C AL, °Cl 8, °C | 1), °C} Athy °C [8L°C |t °C

3 — - b .

330 | 132 | 380 | 50,0 | 190 | 860 | 6060 | 127 | 57 | 514
320 13,2 390 | 4310 | 190 | 863 | 6013 12 7 5.8 505
30,5 13.2 393 | 4763 190 | 873 | 5823 12.7 5.9 49 1
21,0 13.2 444 | 3864 190 | 910 | 4910 12 7 6,3 400

01-96
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[To hopmyae (5.12) Brruucasiercs KoadpUIIUEeHT YMEeHbIIEeHYS

NapPOBOM HATPY3KH KOHAEHCATOpa Ka*KA0H TYPOHUHBI AA TEMIIEPa-
TYp TOUEK neperuda.

¥, = (49,1 — 33)/(50 — 33) = 0,947,
v, = (49,1 — 33)/(60,6 — 33) = 0,583
X, = (49,1 — 33)/(51,4 ~ 33) = 0,875 u T.A.

B cooTBeTCTBUU C BEIYMCACHHBIMM 3HaYeHUsIMHA X; 0O dbopMmyAae
(5.13) onpepAeAdrOTCH PacXOARl rapa B KOHAEHCATOPbI TYPOHH U 110
popMyAe (J.0) CpepHsst yAeABHAs TelAOBas Harpys3ka Ha IPapup-
HU, COOTBETCTBYIOIAA 3TUM PACXOAAM.

Hanpumep, npu 5 = 33°C
D, = 0,947 x 230 = 218 1/4y,
D, = 0,583 x 220 = 128 1/y;
D, = 0875x143 = 125 1/u.

U, = (218 x 550 + 128 x 535 +
+ 125 x 550)/3620 = 71,03 Mxaa/ (4'M?) # T.A.

Bce noAyuyeHHble 3HaYeHHUS CBOAATCA B TabAauny b. 4.
Tadonuya b.4

i —

o o Typﬁoarpera; No 1 Typboarperar Ngh2 TypBoarperat Ne 3 Uco
: Y1 Dy /4 Y D.- T/u Y3 D.; t/u Mikarn/(4-me)
330 [ 0847 | 218 | 0583 | 128 | 0875 | 125 71,03
32,0 1 230 0,608 134 0,919 131 74,65
30,5 >1 230 0,671 148 1 143 78.54
21,0 > 230 1 220 >1 143 89,2

[10 OAY4YEHHBIM 3HAYEHUAM U_ » Ha PUCYHKE b.1 cTponTcs Au-
HUSI OTPAHUYEHUsST 10 NPEASABHO AOITYCTUMOMY AGBAEHHIO AO TTepe-
CevyeHUs C AMHKWeH orpadudenus t5° = 33°C U onpepeasieTcs noAO-
KEeHUe PacueTHON AMHUU OTPaHUYeHHUs.

Ha pucyaKe b.l MeTOAOM UHTEPNOAALNH OIIPEASATIOTCSH 3Ha-
YeHMs TeMIepaTypsl BO3AyXa 10 CyXOMY TeEpMOMeTpPY B, 1Ipoxoas-
e yepes TOYKY neperuba (a, b, ¢, d). Pacxoa napa B KOHAEHCa-
TOPBI TYPOUH AAA ITUX TOUEK BLINHCACH paHee.

Pacxop napa B KOHACHCATOPEI TYPOUH B CAyUYde OIpaHu4eHust
MOLIHOCTHY TYPOYH 110 YCAOBUSAM oXAaaxXAeHusa MI O nipu yBeauye-
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yyy 3Hauyenus O Beillle 3Ha4eHUs B TOUKe neperunda npu 1 = 33°C
(B TOUKE &} onpepensieTcsi 1o bopmyae (5.14).

Hanpumep, Ha pucyHke b.1 B Touke nepecedyenuss AUHUU
9 = 30°C ¢ aunmrent 13 = 33°C AONYCTHUMAsA YAEAbHAS TEHAOBas
Harpy3Ka paBHa 66,5 Mkan/(u-M?), CDEAHSIST YAeABHast TelIAOBast Ha-
rpy3Ka rpapnper 71,03 Mkaa/ (4'M?). Pacxop napa B KOHAEHCATOP
KaXKAOU TYPOUHBI IPU 3TOM pABeH:

D .= (66,5/71,03) x 218 = 204 1/y;

K

D, = (66,56/71,03) x 128 = 119,8 1/u;
D, = (665/71,03) x 125 = {17 1/u.

[To n3BecTHBIM y)Xe 3HAYEeHUAM qu o @opmyae {5.16) uau
(5.17) ONpPEeAEASIIOTCST PACXOABL CBEKEr0 [1apa Ha KaXAYI0 TypOUHY
U 1O AMarpaMMe Pe>KUMOB COOTBETCTRYIOHIAA UM MOLHOCTE. [1pn
3TOM YYUTBLIBAIOTCA IOUpPAaBKu AN~ Ha U3MeHEHHe AABACHHS 11apa
B KOHAEHcAaTope. AAs 3TOro BHavYaAe IIpu DKJ. U t; onpepeasiercst P,
a 3aTeMm 1o rpacury AN, = f (P, D) onpeaeasierca AN .

Pe3yabTaTel pacueTa CBOASTCS B TAOAMIY b.5, MO KOTOPOM CTPO-
urest rpadpuk N = f(6) {(pucynok b.3).

MBT

295 |

5 10 B A 2 N °C
Pucynok b.3 — 3aBucnMoCTb 3AEKTPHYECKOH MowHOCcTH 121]
OT TeMIIepaTYPbl OKPYXXawuiero Bo3ayxa
Ha rpacguke N),, = f(0) HaHeceHnsl TOUKA 1, COOTBETCTBYIO-
Has MOLUIHOCTHU 3AEKTPOCTAHIIMU ITPU pACYeTHOM 3HaYeHUU TeM-

Hepatypnl atMochepHoro Bosayxa 24,6°C, npruHUMaeMOM OpPH NPOo-
CKTUPOBAHUU IPAAHUPHY, B TOUKA 2, COOTBETCTBYIOLIAA TeMIIepary-
Pe aTmMocdepHOro BoO3ayxa B 4achl yyeTa padboued MOUHOCTH.
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Tabnuuya bB.bS

——

T

Typboarperat Ne 1 | TypSoarperat Ne 2 T;;goarperaT Ne 3
O] . ] 1 N?.-n
%% e 19°Cl Dy | Ny |AN 1:;;‘1,2 N:e” AN, | Dy | N; |AN Mp;.T

5 EJ r | T/'—I_LMBT +MBT /4 {MB1 MB1 +T/Uf :MBT MBT
d {210 -1 (580 | 1344 | -06(310|766| 34 |3581( 788 [-12| 290
¢ 1305(224(580 (1320 |-30{211{533] -47 {358 | 752 | 48| 261
b |3201275|580 | 1314 |-36| 191|477 -43 |341| 715 |45 251
a 13301290566 1297 {-33|1831459| -41 |333| 607 |-43| 245
- 1330]300] 546 | 1160 |-30| 171 |410] 40 |321} 658 |-42| 223

CoraacHO NPOBEASHHOMY PacyeTy OrpaHudeHuUst SAeKTpudec-
KOW MOIIHOCTU IACKTPOCTAHUIMN NOSABASIOTCH YXKe IPU OTPHLIa-
TE@ABHBIX TemnepaTypax aTMOCHEepHOro Bo3ayxa n3-3a npeBhiliie-
HHUS MAKCUMaAbHO AONIYCTUMOTO AaBA€HUs OTpadoTaslliero rnapa B
KoHAeHcaTope TypOuHbl Ne 2. OCHOBHOM NPUYHMHOM AAHHOTO Orpa-
HUYCHUS ABASIETCS HEAOCTATOYHOE KOAMYECTBO OXAKAAIOIIIEH BOAL!
AL PabOThI TYPOMHEBI B KOHAECHCAHOHHOM peyxume. OCTaAbHbIe
TYyPOMHEI IPU 3TUX XKe TeMIlepaTypax paboTaloT B paCyeTHOM pe-
>kume. [pu Tremnepatype Bo3ayxa 22,4°C orpanuyeHust MOIHOCTH
MOSIBASIOTCS TaK’Ke M0 peXumy pabotel tTypOuHsr N2 3 1 npu
TeMiepaTrype Bo3ayxa 27,9°C 110 pexumy paboTel TypOuHbl Ne 1.
TTpHUYHUHON AQHHBIX OFPAHUYCHUH SIBASIETCS] MAABIM pacxop Napa 13
peryaupyembnlx OTOOPOB.

AAST COKpallleHUsl OTPAHUYEHUN DACKTPUYECKON MOINHOCTH
PDEKOMEHAYIOTCS CACAYIOUIME MeDONPUSTHS:

— ¢HaraHCHUPOBATH PACXOAB! 11dPa ¥ OXAAXKAJIOUIEH BOALI B
KOHACHCATOPBI TYPOUH UCXOAS! U3 IPOEKTHOM KPATHOCTH OXAAXK-
AEHUS;

— obecneuuThs NoAAYY OxAaXAaer Boabl Ha MI'O u3 Apyro-
o UCTOYHUKA BOAOCHaOXeHH A,

— pPAacCMOTPETb BO3ZMOXHOCTE YBEAMUYCHUS PACXOAOB OXAQK-~

AGFOLLEH BOABI B CUCTeMe HUPKYASALINY, @ TAKKe LeAeCO0OPa3HOCTE
YCTAHOBKHU AOTTIOAHHTEABHOI'O PHADOOXAGAUTEAS HAK MOAEPHMA34E-

UM CYIHECTBYIOMINUX I'PAAUDEH C YBEAUYEHUEeM I'MAPABAUIECKOH
HAarpy3KH U OXAAXASOUEeH 3Q(PEeKTUBHOCTH.
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[Ipumep 2 I'PIC c BOAOXPAHNAHIIEM-OXAAANTEAEM

HNcxoaAHBIE AGHHBIE

Parion pacnoaroxernuns T'POC — MockoBcKast 00AaCTh.

PacyeTHast cxeMa HUPKYASLUOHHOTO BOAOCHAOKeHHs C Iore-
peyHbIMU CBA3SIMHU (IIUPKYASLMIOHHBIE HACOCh! YCTAHOBACHBI B LIEH-
TPAAbHOHU HACOCHOM CTAHIIUH ).

Ha I'P3C ycTaHOBAEHBI:

— 12 Typboarperarop K-210-130 AM3 ¢ KOHAEHCATOPAMH
200-KLIC-2, w¥ = 25000 m°/y;

— OUPKYASIMOHHLIC HACOCKL CYMMapHOM IIopAa4en
25000 x 12 = 300000 M3/4; CyTOYHBIN PAaCXOA LUPKYASLIMOH-
HOU BOABI, COpAacbiBAEMON B BOAOXPaAHUAUILLE, COCTABAACT
300000 x 24 = 7,2 x 10° M3/CYT.

OXAaKAEHUE HUPKYASIIMOHHONU BOABI IPDOU3BOAUTCS B BOAO-
xpaHuAulie-oxaapnuTeae. I'lo [ 1] HaxoasaTCA:

-- KO3)PULHEHT UCIOAL3OBaHMsE BOAOXpaHuauina K, = 0,6,

— o0Iag nAoIuaAb BopAOXpanuauma 2 = 10,2 KM?;

— MAOLIAAL AKTUBHOH 30HBI 82, = = K & = 0,bx 10,2 = 6,12 xm*4

— YAEABHAas NAOLLaAb AKTUBHOHN 30HHI

0, = (Q, /W) =6,12x 106/7,2 x 10° = 0,85 m?/(m>/cyr);

— pacyeTHas HOMUHaAbHAas JA@KTpHAUeCKasl Harpy3ka Ka*kAou
TypOunel 210 MBrT;

— PACXOA I1apa B KOHAEHCATOP TYpOUHLI IPU PACUETHOM JAEK-
TpUYeckoy Harpyske Df = 420 t/y;

— PACXOA HUPKYASIUOHHON BOABI Uepe3 KOHAEHCATOD TypPOH-
et W, = 25000 M3/4.

Pacyer Npou3BOAHUTCS B CAEAYIOLLEM ITOPAAKE! ONIPEACATCTCS
Harpes BOABL B KOHACHCATope TypOUHBI 1P pAaCYeTHOU Harpyske:

A = (550 x 420)/25000 = 9,2°C;

— IPU 3aAGHHON CKOPOCTH BeTpa w, = 2M/C U HECKOABKUX
3HaYeHUsX At , MEHbIIUX PACYETHOU, AT HECKOABKHX 38AdBaEMbIX
3HaYeHWH t, 1o HoMorpamme [1] onpeaeasieTCs TeMiepaTypa OX-

AGKAQIOUIEH BOABI HA BXOAE B KOHACHCATOPHI TypOnHLL. Pe3yabra-
TEL CBOASITCH B TaOAMLY b.O.

01-96 35



Tatnunua b.6

AtoC
:E 8 7 9,2

- &t oC t, oC ot oC {20C ot oC 1 t20oC &t oC t20C S5t oC {2°C
10 | 109 {209 | 120 { 220 | 130 | 230 | 139 | 239 | 148 | 24,8
15 | 91 [ 241 ] 1011251 | 111 | 261 | 120 | 270 | 130 | 280
20 | 72 | 272 | 82 | 282 | 92 | 292 | 101 | 301 | 109 | 309
25 | 55 | 305 | 64 [ 314 | 73 | 323 | 82 | 332 | 90 | 340 |

[10 noAyueHHbBIM 3HAYeHUSAM b, cTpouTcst rpadpuk t, = f(AL™ t ) —
DUCYHOK b.4).

PacuyeTHass AMHUS OTPAHUYEHUST CTPOUTCS CAEAYIOLMM 00pa3om:

— YCTA@HABAUBAKTCHA ABa NpPeAeAd AUHHAY OrpPaHUyYeHus: 1o
ycaoBuaM oxaakaeHusg MI'O t, = 33°C 1 o npepeAbHO AOTTYCTHMO-
MY AGBA€HHIO HACBIILEHHOrO Napa B KOHAeHcarTope p, = 12 klla

(0,12 xrc/cm?); tf = 49,1°C,

H

— 33A4€eTCsE HEeCKOABKO 3HAYCHUU TeMIlepaTypbl OXAAXKAJIO-
e BOARL: 33; 28; 24; 20°C;

~ IIpM pacyeTHOM 3HauyeHuy D, , U3BECTHOM ij U IIPY KasK-
AOM M3 33A@HHBIX 3HAYEHUHU TeMIepPalyphl BOALL 10 HOPMATUBHOU
XapaKTePUCTHUKE KOHAEHCATOPA ONIPEAECASIETCS COOTBETCTBYIOIEE

3Ha4YeHNue TeMIIepPATYPHOT'O Hallop4g,

DC “_'tE'B'E H _'T*HE'" T_m‘i
c | ’ - te=25T
" L - _ e
| |
! f
— lh —— 1 1
' 0
0 | ~—
| I.
L
/"’T
£ | 0
1
_;___,r_.__._ .
.' J
; i .tEB
2l | ' ot &
g8 3§ °C

PucyHoK b.4 — 3aBUCHMOCTE TeMnepaTypsl OXAAXKAAWLIEH
BOABI OT Nepernasa TeMneparyp BOAbI B THAPOOXAIANTEAE U
TEMIIePATYPhl BOALI B BopoeMe AAa [POC ¢ IMPKYASITUMOHHOH
CHICTEMOM BOAOCHADIKEHHS C BOAOXPAHHUANILEM-0OXAIAUTEACM

36



— no dopmyae (35.10) onpeapeasseTcss TemriepaTypa HaChbIIe H-
HOTO TIapa AAST KOKAOW TYPOMHLI IIPU K&XKAOM M3 3aAaHHBIX 3HaYe-
gUii TeMIepaTypPbl OXAaXAGIOIIEH BOABI (B AAHHOM CAyYae Ipu
HAAHUYHMH OAHOTHIIHBIX TYDOMH M PaBHEIX YCAOBHUH HUX 3KCIAYATA-
(MY 3HAYEHUST TEMIIEPATYPhI HACHILEHHOTO 11aPa BEIYUCASIOTCS A
OAHOﬁ TYDGI/IHBI).

Bce NMOAYYEHHBIe 3HaYeHHUsS AAS OAHOWU TYpOUHLI CBOASITCH B
TaDAWULLY b.7.

Taonunya b.7

i
L Aty °C AP °C Ly “C

33 9,2 5,2 47,2

28 9,2 0,4 42,6

24 9,2 5,7 38,9

20 9,2 6,0 35,2

M3 tabaunbl b.7 cAepyeT, 4TO B AAHHOM CAyYae OrpaHUYeHUusd
MOILIHOCTH IO IPEAEABHO AOMIYCTUMOMY AABACHUIO HEe OYAET, TakK
KaxK MPU PacXoAe OXAQAKAQIOUIEU BOABI, pABHOM HOMHHAABHOMY
DACXOAY BOABL, AABACHHE B KOHAEHCATOPE He AOCTHUTIaeT HPEAELAD-
HO AOTTYCTUMOTO 3HaueHus, papuoro 12 klla (0,12 krc/cm?). Orpa-
HUYEHUS MOIIHOCTHA HAYHYTCs nipu t, = 33°C, uaMeHeHUe TeMIie-
PaTypPhl BOABL OYAET CKa3hkIBATHCS HAa N3MEHEHUU AGBASHMUSA 11apa B
KOHAEHCATOpe U COOTBETCTBEHHO Ha U3MeHEeHUWHW MOIITHOCTHY [1pH
PacYeTHOM 3HAUEHUM PACXOAQ apa B KOHAEHCATOP.

CooTBeTCTBYHOIMe 3HadYeHuss AN OnpeAeAsiioTcs AAsT 3HA-
YeHWN TeMIlepaTyphll BOABL, MeHbpuInx 33°C, npu AtP = 9,2°C
(D, = 420 1/4) 10 HOPMATUBHBIM XaPAKTEPHCTHUKAM KOHAEHCATOPOR.

Pe3yAbTaThl BEIYMCACHUHN CBOAATCS B TaOAULLY b.3.

Tadbnunya bB.8
7 hC kila (fsc/cm?') - " = N & N MBr " hﬂm
| o | MBr MBT MBr
- L
10 24,8 7,5 (0,075) -5.4 -64,8 2046 4552
15 28,0 8,7 (0,087) -75 ~90.0 202.5 2430.0
20 30,9 9,8 (0,098) ~10,0 ~120,0 2000 | 24000
235 | 330 | 116(0116) -12,0 ~144,0 198,0 2376,0

01-96
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3HaueHuve t,, TpH KOTOPOM HAYHYTCH OTPAHMYEHUsI MOIIIHOCTU
[10 YCAOBUSAM t, < 33°C, paBHO 23,5°C. 3T0 3HaYeHUe ONPEACAEeHO IO
pUCYHKY b.4. Tlpn 3Havenusx t,, boasmnx 23,5°C, no pucysHky b.4

ONIPEAEASIeTCs COOTBETCTBYROUEe 3HayeHue At®® u o popmyae (5.15)
BBIYHCAACTCA 3Ha4eHue D ..

HanpuMmep, B TOYKE nepecevyeHuss AMHUK t, = 25°C 1 AUHUH
st = 33°C At = 7,8°C.

Torpa DK]. = (25000 x 7,8)/550 = 359 1/un DOi = 359/0,7 = 513 /4.

[To aAnarpamMe pexxumos typdoarperatoB K-210-130 onpeae-
ASIOTCSI COOTBETCTBYIONIAasg MoIHOCTE N = 186 MBT.

ITonpaska AN  npu t, = 33°C, 11 = 47,4°C no HOpMaTUBHOU
XapakKTepPUCTHKe KOHACHCATOPpa cocTaBasieT 12 MBr.

[To pAaHHBIM TAaOAULBI b.8 U 3HAUEHUIO MOIHOCTH, OLIPEAEAEH-
HOM nipu L, = 23,5°C ¢ mpu ApyroM 3HadeHun t, > 23,5°C (B AQHHOM
npumepe t, = 25,0°C), crpourcs 3aBucumocts N = f(t ), moka-
3aHHas Ha pUCYHKe b.o.

13 pacCMOTPEHHOTO IPUMEPA CABAYET, UYTO OrpaHUvYeHue yCTa-
HOBACHHOHW (HOMUHAABHON) 3AEKTPUUECKOM MOUIHOCTU IIPOUCXO-
AUT ITPU AOCTUIKEHUY 3HAUYEHUSI €CTECTBEHHON TeMIIepaTyphl BOABL
B HeIIoAOrpeBaeMoM Bopoeme, paBHOTO 23,5°C. Ho Tak Kak aas
MOCKOBCKOM ODAACTH CpepHeMeCcsYHbIe 3HaYeHUs He ITPEeRbIINa0T
19,9°C, orpanyeHusi yCTAHOBA€HHOU MOMIIHOCTH JAEKTPOCTAHIIUN
10 TeMIlepaType ¥ KOANYECTBY OXAQKACHHOM BOABI He OYAET.

PucyHOK b.J — 3aBHCHMOCTDL 2AKTPHYECKON
MOMHOCTH [PDOC oT Temneparypsl BOABI
B HEINoOAOrpeBaeMoM BOAOEME
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[Ipumep 3 TOL ¢ rpapupPHIMH ¢ DAOYHON CXEMOMH
pacnoAOXeHns TypOoarperaTos (IMPKYASIIIMOHHBLIE HACOCHI
yCTaHOBAEHBI B MALIMHHOM 3aAe MIEPeA KOHAGHCATOPaMu TYPOHH)

B OCHOBY pacueTa 3aA0’KeH NIPUHIHUII IIPOBePKY TeMIlepaTypPhl
N0 ABYM OTPAHUYHMBAIOLIHM MTapaMerpaM:

— MAKCHMAABHO AONYCTUMOM TeMIepaType OXAaXAawuien
BOABI, TOA@Raemou Ha MI'O, KoTropasi He AOAXKH& NPEeBBINIATE
33°C;

— MAaKCHMMaABHO AONYCTHMOMY AdBACHUK oTpaboTaBuiero
flapa B KOHAEHCATOPe TYPOUHEI, KOTOPOEe He AOAXKHO [IPEeBBILIATE
12 kI1a (0,12 xkrc/cm?).

PacyeT oHecrieueHHOCTH YCTAHOBAHHOH MOUIHOCTU HUPKYAS-
UUOHHON CUCTeMOU NPOBOAUTCS B AHAIIA30HEe TeMIeparyp arMocC-
epHOro BO3AyXa U OTHOCHTEABHOH er0 BA@XKHOCTH, XaPaKTePHBIX
AAsE parioHa pacnoaoxketivs TOLL Aast paborel TypOoarperatos B
HIOAE TIDMHMMAIOTCS UX YCAOBUSE PabOTHI C HOMUHAABHON MOLIHO-
CTBIO U MAGHHUPYEMBIM PACITPEACACHHUEM TEIIAOBBIX HAIPY30K MEXK-
Ay peryaupyembiMu oTbopamu TypOuH Tu Il

PacueTHbie IACKTPHUUYECKUE HATPY3KHU, HATPY3KU PEeryAUPYEMBbIX
oTOOPOB B MIOAE M PACXOAB! I1apa B KOHAGHCATOD NPEACTABACHLI B
Tabauie b.9.

Taonwnwua b.9

| WH;;THDM Tygg:w E{ET Dn1/y Dt | Dper TN D Tiy

I nT-60-130 | 60 |78 5 | 7 108

2 | T50-130 50 - 22,4 51,6 126
3 P-50-130 S Peaeps

4 MT-135-130 23 | - | - 182 330

g T-50-130 50 | - - | =86 140

CyMMapHBIH pacXop OXAaKAQIOWen BOAB! 29340 m3/4 pacnpe-
ACAEH 110 KOHAEHCATOPaM TYPOUH IO (PAaKTHUYECKOM NoAaYe COOT-

BETCTBYIOIUMX HACOCOB ¥ PACX0AA Ha BCIOMCraTeAbHOe 000PYyAO-
BaHHe.

01-95 39



Tun TypOuH. Pacxol gmb’ Wi azﬁg:n?r:?ﬁeii:;e ot +2°C
I Wi obopyaoBanHmne, MM

MT-60-130 5150 6,8
T-50-130 4647 1954 6.8
P-50-130 -

M7-135-130 7200 1445 73
T-50-130 6275 1445 7,2

Wmoeo.. | 24272 4844

[Tpumeyanue — TeMnepaTypHbii HANOP ONPEAENEeH C YHETOM 3XCrNyaTaLimon-
| HOro yxypauienns Ha 2°C.

}

p— g’

I'uapaBANUeCKag HArpy3Ka 110 rPaAuPHAM paciipepeAeHa B Co-
OTBETCTBUH C IOAYYEHHBLIMU HATYPHbLIMU AG@HHBIMM UCIIBITAHUH [1pU
BKCNAYTAXMOHHOM COCTOSHUU U IIOAOKEHHNU 3aABUXXEK Ha ITOABO-

ASIIINX TPYOOMPOBOAAX I'PAAUDPEH:

] FpaavpHiu Pacxog s8ofibi, M3/ HepooxnaxaeHue, °C
Nl | 4000 12,8
Ne 2 5300 13,6
Ne 3 7700 4,1
No 4 7200 3,1 __

MeTeOpOAOrHMuUeCKUe NapaMeTphl AAA pacyera TeMiepaTyphl
BOABI IIOCAE OXAQXKAECHHA C YUETOM OXAaXAaren 3G PeKTUBHOC-
TU I'PAAUPEH, IIOAYYEHHBIX IPU HATYPHBIX MCHBITAHWSAX, 3aAa10TCS B
AVIAIIa30HEe, XapPaKTepHOM AAA paUOHA PACTIONOKEHUS SAKTPOCTAH-
MUY B A€THHM HEePUOA B COOTBeTCTBUYU ¢O “CrpaBo4YHHUKOM IO KAU-
maty CCCP", 1 npeacraBaeHbl B pacueTHor Tabautie b.10. TeMne-
paTypa aTMOC(EePHOTro BO3AYXA O CYXOMY TEpPMOMETPY B YacCkhl
yyeTa paboueit MomuHoOCTH coctaBasieT 21,9°C u BaaxxHOCTE — 060%.

TenaoBas HArpy3ka UUPKYAIUHOHHON CHUCTEMBI B PACYETHOM
pesXKyUMe OlpeAeAsieTCs:

U? = 108x550 + 120x550 + 330 %5354+ 140x535= 380150 Mkan/u.

YAeAbHAsA TellAOBadg Harpys3Ka FPapAvpeH ¥ liepenaj reMrepa-
TYP B TPAAUPHSX B PACYETHOM PEXXUME COCTABAALT:
380150

ul, = 6500 59,4 Mkan/ (a-M?);
X

40



4 X169_Q =]554 nC‘
24272

[To HOPMATUBHLIM HOMOrpaMMaM IpaAupPeH NMPH HeCKOABKUX
JHaUYeHHSIX TeMIlepaTyphl BO3AYXa O U BAAXKHOCTH @ OIPEACASCTCSH
TeMIIepaTypa OXAaKAAIEH BOARL L, AAS PACYETHOHU M MEHBbIIUX
Harpy3ok (cm. Tabauny b.10J.

Ta6tnunuya b.10

— T

At™® =59 4 x

‘papupHw
U Mkani{u-m2y | Ate<C | 0°C ¢ % | Ne Ne 2 ﬂ N*ESﬂ t," °C
tr0C t20C tooC t2°C
90 | 277 | 285 | 18 | 189 | 2270
80 | 31 | 318 ) 214 | 223 | 2605
10 70 | 3389 34,_7j 25 | 253 | 2904
70 | 374 [ 382 | 262 [2715] 3158
59 | 394 | 402 | 299 | 308 | 3451
T 90
80 |
40 70
70
59
L . |
80
50 70 .
70 :‘ 30,6 |
59 | 426 | 434 | 329 | 338 | 3760
o ) 6 | 241 28 80
26,9 31,71
59 4 15,4 4| 289
3| 318 i
] 4 | a9

01-98
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['To MOAyYeHHEBIM 3HaUYeHUAM 15 cTpoMTCs rpaduk 158 = (ucp,

— PUCYHOK b.0).

i
. 1 +
L] H
T S SN TR RRTY TR [ .
' |
. ]

15 : ’ r : ' Uep |

30 s 50 60 Mxanjum?

a b, ¢, d — ToOYKM HaYaAa UIMEeHEHHUA Harpy3kKu
TYPOHUH (TOYKU neperudba) cooTBeTCTBEHHO Ne 1, 5, 2, 4

Pucynok b.6 — I'pathuk 3aBHCHMOCTH TeMnepartypsl
OXAQXXAQIONIEN BOABI OT CpeAHeH YACABHON TeIlAO0OBOY
Harpy3Kku rpapupeH u TemMneparypel Bosayxa t," = flu_;: 8) ars TOL
C rpapAupHAMHA (¢ HAOUHON CXeMOH PAaCHOAOXKEeHUA TypboarperaTon)

ANt TIOCTPOEHUS PAaCYETHOM AMHHUY 00eCnIedeHHOCTH 33AaeMCSl
HECKOABKUMHM 3HAYEHUSAMM TeMIlepaTypbl OXAAXKAAQIOIIEH BOABI
5t = 33, 30; 25, 20°C u no dbopmyae (5.11) BEIUUCAAEM 3HEAYECHHEC
HarpeBa BOABL B KOHAEHCATOPE KaXXAO0U TYPOUHDL:

108 x 550 126 x 550

AtP, = — g 70C. ALD, = 2E2%22H o(-
330x535 140 x 535

Atf, = = 24 5C: AR =D = Qo

OnpeaereHHble IO HOPMATUBHOW XaPAaKTEPUCTUKE KOHAEHCA-
TOpa 3HA4YeHUsl TeMNepaTypHOro Hanopa 6t}., d TaKXXe 3Ha4YeHUH
TeMIIePATyPhbl HACKLIILEHHOTO T1apa AAS Ka>KAOHU TYPOWHE], BBIYUC-
ACHHBIC IPY 38AAHHBIX 3HA4YEeHHUAX 1) 110 (popmyAae (3.10), cBopsTCS
B TabAanny b.11.
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Taonunua b.11

Typboarperar Ne 1 Typboarperay Ne 2 Typboarperar Ne 4 Typboarperat Ne 5

AP LSt DALY, L S6 | A St ot LA | Bt |t
o o(

o o DC °C o o °oC nC o °C ]L o

133 | 97 1631490 149 [ 67 | 546 | 245 |68 {643 | 119 6,7 | 51,6

- -4 P

30 a7 | 66 {463 148 {68 { 5171 245 { 70 |615( 1191 68 | 485
o5 1 97 V70 14171 149 70 [ 469 | 245 | 72 1567 119 7.0 | 439

T='

0 | 97 |74 (3711 149 |74 [ 423 | 245 | 75 [520( 119 | 7.4 | 333

kL

N—

[To 3HayenusaM . U3 Tadbaulbl b.11 A KaoKAOU TYPOUHLI NIpH
COOTBETCTBYIOUIMX 3HAYEHUAX t5 cTpouTcs rpaduk t; = f(t5) —
PUCYHOK b.7 M rpaduyecku olnpepeAseTrcst 3HadeHue ty,
COOTBETCTBYIOLIECE TeMIlepaType HacChilleHHOro 1apa t,, = 49,1°C,

-t: r";,E T ]
85
] Typﬁﬁurgzrﬂf“
N
60 4 ]
hE N
o] gram
. Yypoo ?;12
R I m Typdokrperam
I T L P i gy
| | P FapSodpe rom
| AN
43 - . - |
40 +- %
|= j i
J5 + ' —
| 8
701 272 1133 L
30 . - M :

5 18 4 4 27 3D » °C

Touxu I, II, TII, IV — uavaro orpaimueHuyds MOIHOCTH TI10
PEACALHO AOMYCTUMOMY AABACHUIO Mapa B KOHACHCATOPAax
TypOoarperaroB Ne {, Ne 5, No 2 y Ne 4 COOTBETCTREHHO

PucyHok b.7 — I'papmk 3aBnCMMOCTH TeEMNEPATYPHI
HAaCBhIIEHHOTIO I1apa OT TeMIlepaTypPhl OXAdXKAJWOIIEN

BOABI t. = f(t5°

01-96 43



[ToaAyuyeHHBIE 3HaYEHUA (5} ABAAKOTCH TOUKAMHM HadyaAad OrpaHHUde-
HUST HATPY3KHU [10 IIPEAEABHO AONTYCTUMOMY 3HAYEHUIO rapa B KOH-
AEHCATOP TYpOUHBI, T.€. TOUKaMH Heperuda, ¥ paBHbl COOTBETCTBEH-
HO anst TypOuH Ne 1, 2, 4, 5 — 33,0; 27,2; 17,1; 30,3°C (Ha pUCyHKe
B.6 Touku b, ¢, d}. Touka @ — TIOCAEAHSIS TO4YKA neperuda AN BCEX
TypOUH, PAaCIIOAOXXEHa B MeCTe nepeceuyednss AMHun 15 = 33°C
C AHUEM IPEeACABHOIO AaBACHUS OTpabOoTaBlIero napa.

AAS1 IOAYYEHHBIX 3HaYEeHHUH TeMIepaTyp Todyek neperuba npu
pacyeTHOM 3Ha4yeHHUH D} 1 U3BECTHOM WK]. ONnpeAeAsieTCs COOTBET-
CTBYIOILleEe 3HaYeHHUe t| Ka’XAOHM TYPOUHHI [Tabauna b.12).

Tadbnnuya b.12

A—

Typboarperat Ne 1 | TypboarperatNe 2 | Typboarperat Ne 4 Typboarperat Ne 5

tr_ﬂ —
P 4 P " p p

oC &trcl 81, o, tl{ ﬁtlﬁz 511 o tu 'ﬁtxd &t4 °C 1:: o( Alv::') St of, l:: o

°G I o °C oC | °C o

330 | 97 163 {4901 149 | 67 |546(245| 68 | 643 [119| 67 51,6

¥

303 | 97 | 68 |474] 149 | 65 |51,7 (24569 | 617 |119| 68 | 489

— +

272 | 97 166 |431] 149 | 66 [483|245] 70 [ 583 [119] 69 | 456
170 | 97 | 70 {337 149 | 7,1 [390{245| 75| 480 [119] 79 | 368

r—

AonycTuMOe 3HaYeHre Pacxopa rnapa B KOHAGHCATOP KaKAOH
TypOMHBI B TOYKAX Nepernda onpepeasaercs ¢ NOMOIbIO KO3 u-

IIMeHTa YMEeHblIeHHs [1aPOBOY HAarPy3KH KOHAEHCATOPA X; TTO dop-
MyAe (.12}

¥, = (49,1 — 33)/(49,0 — 33) = 1,006;
(49,1 — 33)/(54,6 — 33)=0,745:

v, = (49,1 — 33)/(64,3 — 33) = 0,514;

e = (49,1 — 33)/(51,6 — 33) = 0,866 u T.a.

o<
N
|

B cOOTBETCTBUM C BEIYHCACHHBIMH 3HAYEHUSAMM ¥, 10 POpMyAe
(5.13) onpeAeAsitoTCs PACXOADBI ITapa B KOHAEHCATOPHI TYPOUH U 110

hopmyae (5.6) cpeaHsiss YyAABHAsI TEIIAOBAsA HArpy3Ka Ha rpaarp-
HY, COOTBETCTBYIOIAS 3TUM PACXOAAM.

Tak, npu 5§ = 33°C, noay4yaem:
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. 1,000 x 108 = 109 1/4;
o = 0,745 x126 = 94 1/y;

q = 0,514 x 330 = 170 1/u:
o = 0,800 x 140 = 121 1v/y4.

u., = (109 x 550 + 94 x 550 + 170 x 535 +
+ 121 x 535)/6400 = 41,77 Mxan/(a'm?) u T.A.

o O O O
|

Bce rioAyuyeHHble 3HAYEHUS CBOAATCA B Tabauuy b.13.

Ta6nuua b.13

Typboarperart Typboarperar Typboarperar TypGoarperar
o0 Ne 1 Ne 2 Ne 4 Ne 5 Uep

Mkan/{u-m?)

—t

g

vi | Dath | xz | DetM s  DaTM| s | Des1M
330 | > 1080 1075} 940 | 051 } 1700 | 087 {1210 41,%
303 | >t | 1080 | 087 1100 ; 059 | 1950 —1,0 1400 46,6
272 1>t 1 1080 | >t { 12600 § 07 12310} »>1 | 1400 51,9

[ 1 1
17,0 ] 1080 | >1 126,0 ) 3300 | >1 140,0 59,2

.

ITo paccuuTaHHBIM 3HAYEHUAM u., Ha pucynke b.6 crpourcs
AVHUA OpAHUYEHH 10 IPEACABHO AONYCTUMOMY A@BAEHUIO T1apa
B KOHAEHCATOpAaxX TrypboarperatoB A0 lepecedyerusi C AMHUEeH Orpa-
Hudedns ¥ = 33°C ¥ onpeaeAseTcs NoAOKeHre PACYeTHON AU-
HUM OrpaHuueHuss. Aaaee Ha 3TOM JKe PUCYHKEe MeTOAOM MHTEepPIIO-
ASTITUU OTIPEACAAIOTCS 3HAYEHMSA TeMIlepaTypPhl BO3AYXa [0 CYXOMY
TepMoMeTpy 0, npoxoasiie yepes Todku neperuda (a, b, ¢, d).

[To 3HaveHUAM pPacXoOAOB mapa B KOHAEHcCaropel TypOuH
(cM. Tabauiy B.13) ¢ y4eTOM NPHUHATHIX TEIIAOBLIX HArpy30K onpe-
ABASIOTCSE COOTBETCTBYIOUIUE 3HAYEHUsT PACXOAOB CBeXXero napa
Ka’KpA0U TYpOMHEL.

[ 1o TunOBBIM 3HEpPreTHYECKUM XapakKTepucTUKaM Typboarpe-

FATOB AAS NOAYYEHHEBIX PACXOAOB CBEXXEro napa Ha TypOUHEL onpe-
AEAAIOTCH COOTBETCTBYIOUINE UM 3HAYEHUSA MOUIHOCTH C YYETOM
HOTIpaBokK AN~ Ha U3MEeHEeHHe AABACHMUA 11apa B KOHACHCATOpe OT
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HOPMAaTHBHOrO. Pe3yAbTaThl pacyerta csoasaTca B Tabaungy b.14 n u
= f(8) (pucyHoK b.8).

110 HUM CTPOUTCA rpapur N

Tabnumua b.14

pacr

_— TypGoarperat Ne 1 (T -60-130) Typﬁoarperzi Ne 2 (T50-130)
ﬂE%EaTH- R 0°C | Dot/a | N« MBT ANPE 6°C | Dotid | N2MBrT aNP?
MB1 MBr
1 | 170 | 100 [2700] 553 | -360 | 10,0 [ 2000 | 500 | -45
| 2 27,2 -5,0 270,0f55,3 -5,40 | =50 J200,0 50,0 -2.,4
3 | 303 | 30 |2700] 553 650 | 30 [1910] 493 | -55
4 33,0 1 7,0 26501 550 | -7,20 7.0 | 1740 1 47,0 -2,8
OxonuaHue mabauust b. 14
| Touku Typboarperat Ne 4 (11T 135-130) Typboarperat Ne 5 {T50-130)
neperu=i .
ba 2t 6°C | Dot | NaMB7 JﬁNF"E‘ 0°C | Dotiv | NsMB7 ANPE
] | MBT L MBT
1 17,0 0,0 512,0 i 123,01 -5,4 20 | 198,01 5C0 -3,2
2 | 272 | 20 | 130 | 1120| -72 | 120 | 1980 | 500 | -44
3 | 303 | 180 [3770] 999 | -90 | 220 | 1980 500 | 502
4 I 330 | 230 | 3470 916 | 94 | 270 [1770] 471 | 53

B KauecTBe BapyaHTa NOCTPOEHUS 3aBUCUMOCTH PACIIoAdra-
eMOM MOIIHOCTH 3ACKTPOCTAHIIUU OT TEMIIePATyphl aTMOCHep-
HOI'O BO3AYXA rpa@uK NOCTPOEH AASl KAXXKAO0ro Typboarperara B
OTAEABHOCTH (CM. pucyHOK b.8). Ha rpaduke npeacTraBAeHEI
AUHUH OrpaHHUYEHUS MOUIHOCTH, DOAYUEHHBIC AAS PACCYUThIBaE-
MOTO PEeXXUMA, a TakXe AASL PE)KUMOB IIPH OTKAOHEHUSIX (PAKTH-
YyeCKHUX TeMIepaTypHbLIX HANoOpoB. Pe3yAbrTUPYIOUWMU IPaPUK
MOIHOCTHY JAGKTpOCTaHUMM N . = f(B) cTpouUTCcsa cyMMHUPOBRBa-
HyieM MOLJHOCTeH! NMPHU KAa>XAOM I[IPDUHSATOM AAS TOCTPOEHUS Irpa-
(buka 3HaAYEHHWU TeMiepaTypbl OKpy’Karoiero sospyxa 0°C c

y4eTOM IIONPABKU Ha OTKAOHEHHE BAAXHOCTH IO IrpapuKy pu-
cynka ['.1.
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TypSoarperam A&

80
Typdoarperarn A4
50 TypBoarperom 412 |
Yypdoarperam A5
e/ — _
4O . — ' — s
R s S
20 _ _ 249 4.6 B
Tuur*)1rl1]11li]Tl]l]iIllIIW oc
0 ) 10 5 20 25

21,9°C — rteMmpmepaTypa arMoCchepHOro BO3AYXA [0 CYXOMY
TePMOMETPY B HACH! yyeTa pabouen MomHocTy,; 24,6°C — pac-
yeTHOE 3HaUeHHe TEMIICPATYPhI aTMOCPePHOro BO3AYXa, NpH-
HUMaeMoe Npu NMPOCKTUPOBAHUY Ipapvpen
Pucynoxk b.8 — I'pahmMK 3aBUCHUMOCTH IAEKTPHUYECKOM
MOIQHOCTH OT TeMIIePaTyphl OKPY)XXAKUIero B03Ayxa
3 —
AAS Kaxporo typboarperata NU,..= f(0) aas TOU
C rpaAMPHAMU {C ODAOYHOM CXEMOM PacHOAOIKeHUS
TypboarperaTosn)

Ilpu remneparype atMoCepHOro BO3AYXa 10 CYXOMY TePMO-
MeTpy B 4yachkl ydera paboueun MorHoCcTH 21,9 °C u BraxuocTu 60%
HOAYHEHBI CACAYIOIIHE 3HAYEHUA:

CBEF:EC:;OEBF]H Pacxop napa MowHocTb Har;g :i:q”‘eigii“z:&giz@;;g:F:Ta
" Typouy D B HOHﬂE:!iamp > Typﬁoah;pBeTr ara KoHgeHcaTope AN,
T VR T
2354 | 734 | 39 5 vy
1516 GY: 41,0 10
3437 161,7 92.0 83
17086 | 112,0 46,0 38

01-9¢
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YCTaHOBAEHHAast MOWHOCTL — 283 MBT (6e3 yueTta TypOoarpe-
rara P-50-130).

Pacnoaaraemast moutHocTte — 200,8 MBT.

OrpaHuyenve MOUHOCTH — 82,2 MBT, B TOM 4UCA€ 110 H3MeHe-
HHUIO A@BAEHUA 11apa B KoHAeHcaTope 17,7 MBT.

(OCHOBHBIMHU NPHUYUHAMUW OFPAaHHUYEHHUN MOUIHOCTH SIBASTEOTCH.

~— HEeAQCTATOYHOE KOAUYECTBO OXAQXKAANOLEN BOABDI;

— [OBBILLEHHOE IMAPABAMYECCKOE COMPOTUBACHUE I'Paprper Ne 1, 2

— HEeAOOXAAKACHHE BOABI B I'DAAHUPHSAX.

C LeABIO ONIPEeACAEeHHUS U3MEeHEeHUS 3KCIAYATAaUMOHHBIX [10Ka-
3aTeACH PA0OThHI IACKTPOCTAHIU MU B CAyUYae YCTPAHEHHS BbIIlIEU3-
AOKEHHBIX [MPUYUH IPON3BOAUTCS ITIOBTOPHLBIN pacyer.

ANsT AGHHOTO IIpuMepa NPUMeM, YTO BbIITOAHEHHbBIE PeMOHTHbIE
MEPONPUATHSA IIO3BOANAY!

— YBEAMYUTH PACXOA LHUPKYAILIMUOHHOU BOABI B CHCTEME HaQ
8000 M3/y;

— VAYUYLIUTE OXAAKAQUIYIO 3PPEKTUBHOCTE IPAAUPEH AO
HOPMATHUBHBIX NOKA3aTEACH.

AAA YIIPOUIEHUS UBAOKEHHA ONYCTUM ITOCACAOBATEALHOCTE TIPO-
BEAEHHOI'O pacuera, B pe3yAbTaTe KOTOPOTr0 OIPEeASACHO, YTO PAac-
HoAaraemasi MOUHOCTb 3IA€KTPOCTAHIIMU YBEAUMUYHUAACH Ha 40 MBT.

[To pe3yAbTraTaM NpoBEeACHHOIr'0O pacyera BhIIIOAHSICTCS NAAHU-
POBAaHME PACIIOAATaeMOM MOILHOCTH (NpUAOKeHuUue B).

BAHUsIHYEe OTKAOHEHHHN OTHOCUTEALHOUW BAGKHOCTH OT IPHHS-

TBIX B paCyeTax 3HaueHUHU YUUTHIBACTCS HA rpadukax N . = f(6)
(npuAroxeunue [},
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[Ipuaroxenue B

(pekomMeHngyemoe)

PEKOMEHAYEMOE NAAHUPOBAHUE
PACNONATAEMON MOLHOCTY INEKTPOCTAHLUA

1. TTAaumMpoBaHue pacrinoaaraeMoy MOUHOCTH SAeKTPOCTAHIIUN
5 HEOTONUTEABHBIN NTePUOA ITPOU3BOAUTCA HAa OCHOBAHUH NPOBe-
AeHHBIX pac4eToB H rpapukoB NJ ., = f(8) uam N = f(t }.

2. [TAaHpOBaHME pacIioAaraeMON MOLIHOCTU 3AEKTPOCTAHIIHH,
UMEIOLLIeH CHCTEMY BOAOCHAOKEHUS C TPAAUDHAMY, IIPOM3BOAHUTCSA
n TAKOU MOCACAOBATEABHOCTH:

— u3 tabauus 6 "Cnpasouduka no kaumary CCCP" (4.2) ana
pailioHa PACIIOAOKEeHMst DACKTPOCTAHIUY BEIOUDALTCS TUCAO AHEHN
CO CPEAHECYTOUHBIMU 3HAUCHUSIMU TeMNepaTyphl aTMOC(PEepPHOTO
BO3AVXa B YKA3aHHBIX NPEACAAX U MPOAOAKUTCABHOCTHIO CTOSHUSA
YTUX TEMIEPATyp B Uacax;

— AASL CPEAHEero 3dadyeHMst KaXAOro U3 NPeASAOB TeMIICPATYD
BO3AYXa 110 rpadukam N’ - = f(0) onpepeaseTcsa 3HAUeHHe pac-
[foAaraeMoHn MOIIHOCTH;

— IIPH U3BECTHBLIX 3HAYEHUSAX MOIJHOCTH B K&’KAOM AUANIA30HE
TEMIIEPATYP BO3AYXA U IIPOAOAKUTEABHOCTH CTOAHUS ITHX TeMIIe-
PATYP NOACUYUTHIBAETCS CyMMapHas BEIPa0OTKa 9ACKTPOIHEPIr U
[10 3AEKTPOCTAHIUU AAS KA>XKAOT0 MeCs1a,

— AeAeHHEeM CYMMAapHOU MeCsSYyHON BEIPAOOTKH 3ACKTPOIHED-
'MHA Ha YMCAO 4acoB paboTel TypboarperaToB B AAHHOM MeCsAle
ONPEAENSICTCSI CPeAHSIS [TAaHUpyeMast pacroaaraeMast MOIHOCTh
3ACKTPOCTAHIMUH 1O KAXKAOMY MecsIly.

3. TTaaumpoBaHue pacrnoaaraeMon M pabodyer MOUHOCTEH CAe-
AVET TIPOU3BOAUTE NPYU 3HAUYCHUAX TeMnepaTryphbl aTMOCHEepPHOTo
BO3AYXa B [IPEAEAdX 4ACOB yyeTa paboyer MOIWHOCTH, YCTAHABAU-
Baemerx LIAY E3C Poccun.

[IpuMep pacyera nAaHUpPyeMOH MOLIHOCTU 3AEKTPOCTAHIINY C
FPAAMPHAMU N0 MecsIlaM NIpyuBeAeH B Tabauue B.1.

4. [IhanupoBaHue pacnoAaracMor MOIIHOCTH SACKTPOCTAHIHH,
UMerlIyen cucreMy BOAOCHAOKeHUsl C BOAOXPAHHUAHNIIEM-OXAdAU -
TeAeM, NPOM3BOAUTCS [TPHU CpeAHeMeCsYHbIX 3Ha4YEeHUsIX TeMnepa-
TYPEBI BOABI B HEIIOAOTPEBAEMOM BOAOEME.
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Tabnnuya B.1

]

l 0 oC Maw 1 Noks Wons ABrycT Centabpb
M N, | N; M N, ol N, N N;
Hoxe 0 | 24 [2350] - | - | - | - | - | - | - -
| 0-5 1432 2340) 48 2340 - | - | - | - [576] 230
| 5-10 |177,6]2325] 36,0 [230.4] 2.4 | 2325 | 144 | 2325 [2352] 2325
10-15 1232,8218,0{168,0[221,0| 81,8 | 2230 | 1968 | 222,5 |285,6( 218,0
15-20 1220,8|198,5/269,2(201,0] 328,8 | 2035 | 238.4 | 202,0 {122,4] 198,5
20-25 67,2 |179,0|2256{182,0| 280,8 | 1845 | 2728 | 1830 | 19,2 | 1790
| 25-30 07 |1310{ 264 [1420| 304 | 1490 [ 2166 | 1465 | - | -
[InaHupyemas
BbIpaboTKa
3NEKTPOIHEP- 158,68 143,33 145,00 148 38 158,16
i, Thic.MBT-y
2, (ni Ni) ﬂ
| CpenHemecay- *
Hast pacnona-
| fj;::?rgf“ 21330 | 199,30 194,90 199,40 219,70
MBT
> (N, (i)
MpUMEY3HMU e~ N~ NPOJOMKUTENLHOCTS CTORKUA TEMNEPATYDL aTMOCHEPHORO BO3AYXA, Y |
Ni— pacnonaraemMas MOWHOCTL 3NeKTPOCTaHUMK NPU AGHHOM AranasoHe Temnepatyp, MBT. |

5. IlaanamnpoBanue padoues MOUIHOCTH IPOU3BOAUTCA HA OCHO-
BAHHUH IMPOBEACHHLIX PACyYeTOB 10 HACTOAIIUM MeToAHUeCKUuM
yKazaHusiM U B cooTBeTCTBUM ¢ PA 153-34.1-09.312-99 [9].

6. AASA COTAGCOBAHUA PacIOAATaeMOU MOIIHOCTH C NNOAPA3Ae-
aeHusamMu OAO "Oupma OPI'PIC" aaekTpocTaHIUH HEOOXOAUMO
IIPEAOCTABUTh CAEAYIOUINE AOKYMEHTHI:

— CBeAEeHHs 10 YCTAHOBAEGHHOMY O0ODPYAOBAHUIO Y PEKKUMAM

ero 3KCIAyaTallM¥ B PACUETHOM TTePHOAEL;

— pacyer pacioAaraéMou MOUIHOCTH, BBITIOAHEHHBIA COTAAC-
HO HACTOAUIUM MEeTOANYECKUM YKa3aHHUSIM;
— IIPOEKTHbIE AGHHBIE 10 TEXHOAOTHYECKOMW M FMAPOTeXHHUYEeC-
KOHW 4acCTH,
— NPpH HAAUYHUHN OTKAOHEHHH OT [IPOEKTHBIX PEIIeHUM AOKY-

MEHThI C COTAACOBAHHEM HMEKIIUXCs OTKAOHEHUH C reHepaAib-
HBIM MPOCKTHPOBILIMKOM.
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[Ipunroxenne T

{00s3ameAbHOE)

ONPEAENEHUE NONPABOK HA USMEHEHUE
OTHOCUTENBHOK BNAXHOCTU U TEMNEPATYPb! BOJb!
B ECTECTBEHHOM BOAOEME K MPAOUKAM N2 = f(B)w N_ ., = fit)

pacn

1. I'papuKu 00eCHeYeHHOCTH SACKTPUYECKOHN MOLIHOCTHN He-
0BX0ANMO CTPOUTD AASi HECKOABKHUX BO3MO>KHBIX BAPHMAHTOB COYe-
raHHUN PETYAHPYEMEIX OTOOPOB, KOAMYECTBA U THITOB PaboTatoumx
rypOMH PACYETHOTO MIEPHOAA, OAMH H3 KOTOPBIX AOAKEH OBITh Ba-
PMAHT C HOMHHAABHBIM PACXOAOM Mapa B KOHAEHCATOPhI B OAMH C
GHaKTHIECKMMHU HATPY3KAMH NAGHHPYeMOTO ropa.

Mhapuku 00eCHeYeHHOCTH CTPOSATCA IPU (PUKCHPOBAHHBIX
cooTHOWEHUAX 8 = f(g) nt, = f(u)},A). ANS1 IAEKTPOCTAHITUM C
rpaAv pHAMH HEOOXOAMMO YUHUTHIBATL KOHKPETHOE 3Ha4eHUe OTHO-
CUTEABHOM BAGJKHOCTU BO3AYXA, AAH DAEKTPOCTAHIIUY C BOAOXPa-
HAAUHIAMU-OXAGAUTEAIMU — (DAKTHYECKOEe 3HaUeHHe CKOPOCTH BeT-
DA Hap BOAOXPAHUAHILIEM.

2. AAst ydeTa (PaKTUYEeCKOW BAGKHOCTH BO3AYXd HPH IIOAB30OBA-
HyH rpapukamMu 00eCneyeHHOCTH CAeAYeT K haKTUIeCKOHN TemIle-
pPATYPEe BO3AYXa IO CYXOMY TEPMOMETPY BHECTH MOMPABKY *0, on-
PEACASIEMYIO I10 YHUBEPCaALHOMY rpachuKy pucyHka .1 (A8 = f(gp)).

a6

Pucynok I'.1 — YHuBepcanbHbIN rpapuk NMONpPaBoK K
TEMMEpAType BO3AYXa B 3aBUCHMOCTH OT €ro BAAXHOCTH
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TakuM oOpa3oM, MOLIHOCTb 3A€KTPOCTAHL MY ODyAeT IOKa3aHa
Ha rpadukax N .., = f(08) upd TeMuepartype BO3AyXd, OTANYAIO-
I[erCs OT (PAaKTUYeCKOH Ha 3HaueHue +A0.

3. Ard yyera (PAaKTUYeCKOTO 3HAaYeHHUs CKOPOCTH BeTpa I1py
[IOAB30BAHUU IrpadPuUKamMu obecrieyeHHOCTH MOMHOCTY {paclioAa-
raeMoOU MOWHOCTH) SAECKTPOCTAHIIUM C BOAOXPAHUAMINIAMU HeOO-
XOAUMO K (DAKTHUUYECKOU TeMIiepaType BOAbI B HEIIOAOIPEBAEMOM
BOAOEME BHECTH IONPAaBKy *At , onpepeAsieMylo MO TPAHUKY
At, = flw, (01 At) — pucyHoK [.2).

- & .
L &'_ cr 3
?L—“--"n:f I.-I' fji.E"

Jr
J
4

5
5
}
3
2

a —~ o, = | M/(M%¥cyr); 6 — 0, = 1,5 M¥/(M/cyT);

YA

B~ @, = 2 M2/ {(M*/cyT) "

Prncynok I'.2 — [IlonpaBKu K TeMieparype BoAbl
B HEIIOAOrpeBaeMOM BOAOEMeE B 3aBHCHMOCTH OT
CKOpPOCTH BeTpa HaA BOAOEMOM

TakuM 00pa3oM, MOLIHOCTE IAEKTPOCTAHIMH OYALT Oonpeaeae-
Ha 0o rpad@ukaMm N, = f(t ) npu remrnepaType BOABI t,, OTANYA-
IOHIeACH OT (PAKTUYECKON Ha At . At BOAOXPAHUAUIL-OXASAUTE-
Ael C YAEABHOU MAOLI@ABIO, OTAMYAIOLIeACA OT 3HAUeHHH, YKa3aH-

HbIX Ha pUCYHKe .2, nonpaska £At, onpeaessieTcss METOAOM HH-
TEePIOAALMH.
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PEKITAMA

[lex CUCTeM TeXHH4YeCcKoro BopocHabOxenus (LICTB)
OAO "®upma OPI'PIC" umeer KBaAMPHULMPOBAHHBIX Crieljha-
AMCTOB, COBpeMeHHOe 000pyAOBAHHE H ONBIT BbINOAHEHUA
[OAHOTO KOMIIAEKCa padoT:

— WUCHOBITAHNA CUCTEM TEXHMYECKOTI0 BOAOCHAOKeHHud C
onpeAeAreHHeM FTMAPABAMYECKHX U TENAOBBIX PEXXHMOB;

— onpeAeAeHre OXAaXKAawien 3 PPEeKTHBHOCTH Tpaju-
peH;

— pa3paboTKa cnoco00B yBeAHYEHHUSI TIPOU3BOANTEABHO-
CTKH CUCTEM U TPAAUPEH U CHHIKEHHS TEMIIEPATYPhI OXAdXK-
AEHHOU BOABDI;

— pacyeTbl 00eCHeYeHHOCTH INEKTPHYECKOHN MOIIHOCTH
JIAEKTPOCTAHHHUH CMCTeMaMU TeEXHHYEeCKOTro BOAOCHA0XeHH;

— TeXHUYeCKast AuargHocrmnka (o0caepoBaHne) 1 pacyeTsl
HAaAEXHOCTH CTPOUTEABHBIX KOHCTPYKIHUHU IPaAUpPeH;

— BbIOOP TEXHOAOTUY M MaTepPHAAOB MO PEMOHTY H pe-
KOHCTPYKUMU TPAAUPEH; BBINIOAHEHUE PEMOHTOB U PEKOHCT-
PYKL KM ITOA “KAKOY".

Pabotel LICTB yunThIBaloT 0COOEHHOCTH Ka>XXAOM JAEKT-
POCTAHU MY ¥ HAIIPABAEHBI Ha:

— noBeimenue KIIA saekrpocTaHunmy;

~ CHH)XE€HHEe KallUTAaAbHBIX 3aTpaT H OBICTPYIO UX OKYIIa-
€MOCTb.

HauanbHuK nexa — KaraTy3oB BAapAuMHpP AHATOABEBUY
TeA./dakc 360-97-68, 964-95-77, BHyTp. 2-77;
E-mail: kalatusov@orgres-f.ru
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