DSHEPIETUKAM

POCCYACKGE AKUMOHEPHOE OBWECTBO 3HEPTETHKY
N 3NEKTPAOUKALIMK “E3C POCCHA"

RENAPTAMERT HAYHHO-TEXHUHECKO#H NOAUTUKM U PASBUTUR

%OPTPBC

METOAUYECKUE YKA3AHWA
NG ONPEQENEHUIC OBECMEYEHHOCTH
JNEKTPUHECKON MOILIHOCTH
SNEKTPOCTAHLUWA
UWPKYNALMOHHBIMK CUCTEMAMA
BOLOCHABXEHWA
P 153-34.1-22.508-2001

OO 3% 22 508 22l o



http://www.mosexp.ru/energeticheskoe-obsledovanie.html

POCCUACKOE AKUMOHEPHOE OBLLECTBO SHEPTETUKM
W ANEKTPUDUKALUMN “E3C POCCUN"

JEMNAPTAMEHT HAYYHO-TEXHUYECKOM NONUTUKM 1t PABUTUS

METOAUYECKUE YKA3AHUS
no ONPELENEHMIO OBECNEYEHHOCTH
SNEKTPUYECKOM MOLLHOCTH
SNEKTPOCT AHLIMMH
LMPKY NALMUMOHHBIMHU CUCTEMA MM
BOJOCHABYEHHS
PA 153-34.1-22.508-2001

L0 Sy 20 s08 2L

CNYXBA MEPEAOBONO OfNbiTA OPIP3C
Mocksa 2001



Pa3pa6oTaH o OTKPHITLIM aKIIHOHEepHELIM ob1iectBoM " Dup-
Ma N0 HaAdAKe, COBEPLIEHCTBOBAHUIO TEXHOAOTMH U IKCIAY~
aTauuu sAaeKTpocTaHuni u cereit OPTPOC”

Mcuaoauunrteirnp BA KAATY30B

VTBepXKAeH o AerlapTaMeHTOM HayYHO-TeXHWUYECKON TOAHTH-
ku u passutus PAO "E3C Poccun" 06.06.2001 r.

TlepBLIlt 3aMecTUTeAb HadarbHUKA A.JT. AMBUHCKHH

Cpok nepsoi nposepku Hacrosmero PA — 2005 r.,
NepHOAHYHOCTD IIPOBEPKH — OAMH pa3 B 5 A€T.

KAioueBbIe CAOBA: OrpaHHuYeHHMe DAEKTPHUYECKON MOWHOCTH, obecueyeH-
HOCTb 9AEKTPHYECKOH MOMHOCTH, CHCTEMA TeXHUYCCKOTO BOAOCHASD-
JKeHUS, TPAAHPHHY, HHPKYASLHOIHEBIe HACOCH], TYpOOarperaTst.

© CITO OPI'P3C, 2001



YAK 621.311
?AETDEMHEC KAE YKA3AHUA MO ONPEAENEHWIO

OBECNEYERHOCTY SNEKTPUHECKON MOWHOCTV PA 153-34.1-22.508-2001
SREKTPOCTAHLMN UMPKYNRLMOHHBIMY Baamen MY 34-70-143-86
CUCTEMAMU BOJJOCHABXEHUR

2001 — 09 — 01

rog — MECRY — HUCAO

Aama BBegeRnus

Hacrosuue MeTopuueckie yKa3aHNs YCTaHABAUBAIOT OCHOB-
HBIE [TOAOKEHHUS 10 OPTaHU3aLMH U MEeTOAMKeE onpeaerenus obec-
[CYeHHOCTH IACKTPHUYIECKOH MOUTHOCTH 3AEKTPOCTARIIHHA HUPKY-
ASTIIHOHHBIMA CHCTEMAaM#X BOAOCHAOKEeHHSI.

MeTtoanuyeckue yKa3aHnus pa3paboTaHbl HA OCHOBAHUM ONBITa
IKCTIAYaTallHH, HAARAKY M UCIIBITAHUM 000PYAOBAHUS, COOpPYXKe-
HYR 11 CHCTCM UMPKYASIHOHHOTO BOAOCHAOKeHUS 3AeKTPOCTaH-
VM 1 copeprRar B cebe rpadpoaHanUTHIECKNE MEeTOA pacyera.

BrinoAHCHMEe pacdeToB NOCTPOEHO HA XapaKTepuCTUKAaX IUp-
RYASIITHOHHLIX CUCTEM [10 IPONYCKHOM CMIOCOOHOCTH, OXAAAUTEAD-
ROMY 2PPKTY, PACIPEACACHHIO HATPY30K MEXAY I'MAPOOXAAAU-
TEASTMM U AD.

PacyeTpi. BoIDIOAHEHHBIE T0 MeTOANYeCKHM yYKa3aHMsIM, Onpe-
ACASIOT:

— MaKCUMaabHbIe BO3MOXHOCTH 3AeKTPOCTAHINE U0 BhIpa-
00TKe 3ACKTPHYECKOH MOILHOCTH C YYETOM IIAAHUPYEMbIX 0T0O-
pos napa T u [T AAst pPaCUeTHOTO IEPHOAG;

— Hanpasaenne 3PHEKTUBHBIX KAlIUTAABHBIX BAOKEHUHN.

Meropnyeckue yKa3aHnsi 00893aTeAbHBl AASL

~— JKCNAYATALIMOHHOTO MEePCOHAAa SAEKTPOCTAaHIMHA, AUCIeT-
YEPCKUX CAYXKE;

~ NPEANPUATHH, pelialoux BONPOCkl MAAHMPOBAHUA BEIPA-
OOTKH DAEKTPHYECKON MONIHOCTH M Y4aCTBYIOIINX B COTAACOBA-
HHH PACfoAaraeMbix MOLIHOCTEH JAeKTPOCTaHIMH;

H3ranne opuuynarbHoe

Hactosuui PA He MoXeT ObITh HOAHOCTHIO HAM YACTHUYHO BOCNPOU3-
BeAeH, TMPa)XXMPOBAH U pacnpocrpaned 6e3 paspewmeHusi OPraHn3a-
unH-pa3padboTunka
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— IPOEKTHBIX OPraHM3alui U KOHCTPYKTOPCKUX BIOpO AAS
aHaAM3a BbIOMPAEMOi CUCTeMbl IUPKYASIITHOHHOTO BOAOCHAOKe-
HUS IIPA IPOEKTHUPOBAHUH JAEKTPOCTAHLMM, BHITOAHEHHUH TPOEK-
TOB PEKOHCTPYKIIMH B MOAEPHM3ALUH COOPYKEHHH B 060pyAOBa-
HHUS UUPKYASIIIMOHHBIX CHCTEM TEXHHUYECKOTO BOAOCHAGKEeHHUS,

O6ecneyeHHOCTh 3IAEKTPUYECKOM MOLHOCTH OIIPEASASIETCS KaK
COOTBETCTBUE NaPaMeTPOB HUPKYASLMOHHON CUCTEMBI OXADKAL-
HUA (KOAWYECTBa ¥ TeMIIePATyPhl OXA@KAGIOLIEN BOABL) KOHAEHCA-
LMOHHBIM Harpy3kaM TypOoarperaToB ¢ X HOMHUHAABHOM 3AEKT-
PHUECKOH MOILITHOCTBIO NIPH NAGHUPYEMBIX 06beMax MIPOM3BOACTBEH-
HBIX ¥ TeNAO(PUKAUMOHHBIX OTOOPOB 6e3 NMpeBbIIeHUs! TPEAEABHO
AONYCTUMBIX 3HAYEHHH TEeMIIePaTyphl OXA@KAIOIEH BOAbI U AAB-
AeHHd apa B KOHAGHCATOPAaxX (TeMnepaTyphl HaChILEHHsT 11apa).

HecooTBeTcTBHE IapaMETPOB IUPKYASIIMOHHOW CUCTEMEI 3a-
AQHHOM KOHAEHCAIIMOHHOU Harpy3ke 3AeKTPOCTaHIIUY BhIpakaeT-
Csi B OrpaHH4YeHHH MOIJHOCTH TypOoarperaros.

OrpanuyeHre MOITHOCTH SBASIOTCSE CYMMOW OrpaHU4eHuH, BO3-
HUKAIIYX NpXA U3MeHEeHNH (NOBBINIEHHH) AABAEHUH nlapa B KOH-
AEHCATOpax TyYpOMH U M3MEHEHNU (CHMIKEHUH) PAaCXOAA CBEXero
napa Ha TypOuHBI [IpU AOCTHIXKEHUU IIPEACABHO AONYCTUMBIX 3HA-
YeHUH A@BAGHHS Napa B KOHAEHCATOpaXx TypOMH B 3aBMCHMOCTH OT
KAaTeropruy OrpaHUYeHUH.

PacyeTsl, BHITOAHEHHEIE 110 METOANYECKUM YKa3aHUAM, SIBAS-
FOTCS 00A3aTeABHBIM AOKYMEHTOM, IPEAOCTABASIEMBIM SACKTPOCTaH-
IUSIMHM B OPTaHM3aliAM, COTAQCOBBIBAIOIe OrPAaHU4YEHHUA MOLIHOC-
i CoraacoBaHHOE 3HaYEHHe PacrnoAaraeMou MOIIHOCTY (OrpaHu-
YeHue MOIIHOCTH) B Yackl yyeTa paboyeli MOIMHEOCTH OTOOpaxkaeT-
cst ma rpadpukax No. = f(0) u N>, = f(t,).

C BLIXOAOM HACTOSIMX MeTOAMYECKHMX YyKasaHMi yTPauHBalOT
CHAY “MeTOAWYEeCKHE YKalaHMs 10 ONpPEAEAEHHI0 00eCrneYeHHOCTH
3AEKTPHYECKON MOLHOCTH 3AEKTPOCTAHINHA IMPKYASILMOHHBIMH CH-
cTeMaMy BOAOCHaOXKeHms: MY 34-70-143-86" (M.: CIIO Cow3srex-
anepro, 1987).



1 OCHOBHbIE OBO3HA4EHUA

D, — pacxoa ceexero napa #a TypOuuy, T/4;

D,; — pacxoa napa B KOHAGHCATOP TypOuHBEL, T/4;

j — NOPSAKOBBIH HOMeP TYPOMHBIL;

D, — PACXOA mapa Ha pereHepantio, T/y;

DTi — PAacxoOA 1apa U3 TeNnAO(PHKaIHOHHBIX OTOOPOB, T/4 UAHR
I'kan/y;

DHj — pacxopA Napa K3 IPOU3BOACTBEHHBIX OTOOPOB, T/Y;
N;acn — pacnoaaraemast MOLUJHOCTb 3AEKTPOCTaHun, MBT;

N} — ycraHOBAeHHas MOIIHOCTE IAEKTPOCTaHIUH, MBT;
NP — pacyernas momHocTs Typ60oarperara, MBr

A Ny, — u3MeHeHUe MOMHOCTH TYPOMHEL H3-3a OBBILICHHS

AQBAEHHS Iapa (yXyAlleHust BaKyyMa) B KOHAeHcaTope, MBT;
Aij — Pa3HOCTb TEIAOCOAEPIKAHMN OTpaboTaBIIero napa u KoH-
AEHcaTa, KKaA/Kr;

UP? — o6mas TenAoBas Harpy3ka HUPKYAAITHOHHOM CHCTEMBL
B pacuyeTHOM pexuMe, Mkaa/y;

uip — CpeAHSs YAeAbHAs TEIIAOBasi Harpy3Ka rpapAupHH,
Mkan/ (M2 - g);
At®® — cpeapHeB3BellleHHBI Tepenaj TeEMIePaTyp BOAB! (LLIXPU-
Ha 30HBI OXAKAEHUS) [TPU OXAQKAEHHUHU B THAPOOXABAUTEATX, °C;

At,q — Harpes BOALI B KOHAEHcATope TypOuHEI, °C;
6t’. — TeMIepaTypPHEIA Hanop KOHAeHcaTopg, °C;

t.p — HPEASABHO AOMYCTHMAasi TeMNeparypa HacHIEHHOro
napa B KOHAeHcaTope, °C;

t, — TeMmmepaTypa HacCHILEHHOrO napa B KoHAeHcaTope, °C;

ty — CpeAHeB3BelIEHHAS TEMIEPATYPa BOABI IOCAE OXAQIKAE-
HUS B TUAPOOXASAUTENSIX (Ha BXOAE B KOHAEHCATOPHI TypbuH), °C;
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t,, — TeMIepaTypa BOABI IOCAC OXAAKAEHHS B TMAPOOXAGAHTE-
Ae, °G;

t, — TeMIepaTypa BOABI B eCTECTBEHHOM Bopoeme, °C;

W — pacxop 0xaaskpalollled BOABL B IIUPKYASIIMOHHONR CHUCTE-
Me (6e3 yuera pacxopa BOABI Ha MACAOTa300XAAAUTEAN), M3/;

W." — npoekTHas ruppaBAMYEcKast Harpy3Ka I'MAPOOXAGANTE-
A, M3/4;

W, — daxrHueckas THAPAaBAMYECKas HarPy3Ka TMAPOOXAGAU-
Teast, M3/4;

W,:; — HOMMHAABHBIN PaCcX0A OXAQKAJIOUEH BOABL Yepe3 KOH-
AEHCATOP TypOUHEL, M3/y;

qu' — (PaKTHUECKHUH PACX0) OXAAXKAAIOLIEH BOABI Uepe3 KOH-
AEHCATOp TYypOMHEL, M3/4;

F, — naomaap opoleHuns rpaAupHH, M2

Y — YACABHBIN BeC HAarpeToy BOABI IIPH €e pacyeTHOH TeMIiepa-
Type, kr/M;

C — yAeABbHasi TEIIAOEMKOCTb BOABI, TPUMeHsIeMasi B pacueTax
paBHOM 1 kKKkan/(xr - °C);

0 — Temmeparypa BO3AyXa 10 CyXoMy TepMoMeTpy, °C;

T — TeMIepaTypa BO3AyXa 0 CMOUYeHHOMY TepMoMetpy, °C;

@ — OTHOCHUTEeAbLHAasi BAQKHOCTL BO3AYXa, %;

€ — ymIpyrocTh BOASIHOrO napa, vb;

y K03 ULUEeHT YMeHbIIeHUS TaPOBON Harpy3Ku KOHAEH-
caropa.

2 TEPMHHb! M ONPEAENEHMSA

2.1 YcranoBAeHHast JAeKTpHyecKas MOITHOCTb TEIIAOBOH DAEK-
Tpoctranyuu (TIC) — cymmapHOe 3HayeHHe HaubOAbIIeH aKTUB-
HOM 3AeKTPHYECKON MOUIHOCTH TypOoarperaToB B COOTBETCTBUH C
TEeXHMUYECKUMHU YCAOBHSMHU HAHM NTACTIOPTOM Ha 000pyACBaHue.

2.2 OrpaHuyeHUe yCTaHOBAEHHON MOIHOCTH TEIIAOBOM 3AEK-
TPOCTAHIIUM — 3HAYEHUE BBIHY>KAEHHOTO HEACHCIIOAB30BaHHUA yC-
TaHoBaeHHOM mMowuocTH (TOCT 19431-84).

2.3 TexHHuecKne orpaHHYEHUs] — CHHDKEHHe YCTAHOBAEHHOWM
MOILIHOCTY arperara u3-3a ero HeyAOBAETBOPUTEABHOIO COCTOSI-
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HHsl, HE YCTPaHseMOTO BO BpeMsl KallUTAaALHbIX PEMOHTOB, KOHCT-
PYKTUBHBIX Ae(PEKTOB MAM HECOOTBETCTBUS [TIPONU3BOAUTEALHOCTH
OTACABLHOTO OBOPYAOBAHHS (COOPY)KEHHI) YCTAHOBACHHOW MOIL-
HOCTH, OTCYTCTBHS TENIAOBBIX Harpy30K Ha TypOuHax tumna P.

AAst ycTpaHeHMsl TEXHUYECKUX OTPaHUYEeHUH MOIIHOCTH Tpedy-
I0TCS 3HaUMTeAbHbIE MATEPHUAABLHbBIE 3aTPAThl U AAUTEABHEIR OCTa-
HOB 060pyAOBaHMs. B cAydae 3KOHOMHUECKOH 11eAeCO0OPa3HOCTH
VIAM OTCYTCTBUSI BO3MOKHOCTH YCTPAHEHUS TeXHUYECKHX OTPaHu-
YEeHUH TIPOMU3BOAUTCSA ITEPeMapKUPOBKA YCTaHOBAEHHON MOILHOC-
TH OOOPYAOBAHUS SACKTPOCTAHLIMU B COOTBETCTBUH C AGHCTBYIO-
IIUM B OTPACAH ITOPSAAKOM.

2.4 Ce30HHbBIE OTPAHMYEHHNST — CHIDKEHHE YCTAHOBAEHHOH MOLI-
HOCTH arperara U3-3a AeMCTBHUS BHEIIHUX Ce30HHO IOBTOPSIOIIUX-
cs1 GaKTOPOB (yXyAllIeHHe BaKyyMa B KOHA@HCATOpax TYPOHUH BCACA-
CTBUE TIOBBIIIEHUS TEMIIEPATYPHl OXAAXKAAIONIEH BOABL B AETHHH
TIEPHOA, CE30HHBIE U3MEHEeHUs TeTIAOBBIX Harpy3oK).

2.5 BpemeHHbBIe — DEXXUMHEIE OTPAHWYEHUs] — CHH)KeHHUe yc-
TAHOBAEHHOW MOUIHOCTU arperata u3-3a HEAOCTATKa TEeNAOBBIX
Harpysox (Ha TypOuHax Tumna P), yBeAnueHUss KOHA€HCALLMOHHOMN
BeIpaboTky (Ha TypOHnax Tunos [1T u T), KOHCTPYKTUBHEIX OCO-
OEHHOCTEN OTAEABHBIX THUIIOB TypOHH, He IIO3BOASIIOILIUX Pa3BU-
BaTb HOMMHAABHYIO MOIIHOCTE NIPU HU3KUX HArpy3kax OTOOpDOB,
paloThl TYPOUH B PEXXUMAX YXYALIEHHOTrO BaKyyMa, Ha IPOTHBO-
AABAGHUM C OTKAIOYeHHBIMHU LTHA 1 T.A.

2.6 BpeMeHHble OrpaHUYEHHUsI NePHOAA OCBOEHUsI — CHHKe-
HUe YCTaHOBAEHHOW MOIJHOCTH BHOBL BBEAGHHOTO arperara B Ie-
PHOA HOPMATHBHLIX CPOKOB OCBOEHHUS U U3-38 CTPOUTEABHO-MOH-
Ta>KHbIX HEACAEAOK.

2.7 CucremMHble OTPaHUYeHUS] — HEAOCTATOYHAs IPONyCKHAsA
CIIOCOOHOCTEL SIAEKTPHUECKUX CBA3EeH, ONPEeACATIOlIas Pe)KUM pa-
O0Th! 1 YPOBEHb HAIPY30K OOOPYAOBAHHUS SIAEKTPOCTAHIIUM.

3 OBLUME MONOMEHUSA

3.1 Hacrosiie MeToanuecKkre ykKal3aHHs pa3paboTaHbl A
orpeaeAeHUst 06eCTIe4eHHOCTH 3AeKTPOCTaHIII HUPKYASALIMOHHBI-
MM CHUCTE€MaMM TEXHUYECKOTrO BOAOCHAO)KEHHS M OrpaHUYeHUH
MOILIHOCTH SAEKTPOCTAHIIUK rpadpOaHaANTHYECKUM METOAOM.
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3.2 OCHOBHBLIMH NPUYMHAMU BO3HUKHOBEHUS] OTPAHUYECHUH
MOUIHOCTY 3AEKTPOCTAHUWM 13-38 UMPKYAAIUOHHBIX CUCTEM TeX-
HUYECKOTO BOAOCHAGKEHUS ABASIIOTCS:

— IIPOCYETHI, AOIIYIEHHBIE Ha CTAAMH MPOEKTUPOBAHUSA ALK~
TPOCTAHINY;

— HOPOCYETHI B MPOEKTaX PEKOHCTPYKLHUH U MOAEPHHU3aLUM 060-
PYAOBAHUsE 1 COOPYIKEHUM, BXOAIUINX B HUPKYASIIIMOHHYIO CUCTEMY;

— HEAOCTATKUW CTPOMTEABCTBA U MOHTAXKa;

— U3MeHeHus (epepacnpeAeseHre) MPOeKTHRIX Harpy3ok (D,
D,, D,) npu BeIpaGoTKe 3A€KTPHYECKON MOLIHOCTH TeNAOPUKALY-
OHHBIMU TYpOUHaMY;

— U3MEHEeHHe COCTaBa TYpPOUHHOrO MapKa 3AeKTPOCTAHIUH;

— 3KCIIAYATALIMOHHbIE YXYAILIEHHUsI B paboTe UUPKYASIMOHHBIX
CHCTeM, THAPOOXAGAHUTEALH, KOHACHCAIIMOHHBIX YCTAHOROK;

— HapyHIeHUs] TPaBUA 9KCIAyaTaIlMM IAEKTPOCTAHLUAMN.

3.3 B 0CHOBY pacyeToB 3aA0KeH NPUHIKII IPOBEPKY 3HAYeHNH
TeMIEPATypPhl OXAAXKAAIOMEN BOABI IO TPEM OTrPAaHUUUBAIOIUM
dakropam:

— MAaKCHUMaABHO AONYCTHMOMY 3HAYeHMIO TeMIepaTypbl 0X-
AQKAQIOLIEN BOABL T, = 33,0°C, no TeXHUYEeCKUM YCAOBUSM 3KCI-
AyaTanuy macaoraszooxaapurenert (MI'O) typboarperatos. AaHHoe
YCAOBHE He YYWTBIBAETCS B CAyUYasX, KOraAa oxaaxaenne MI'O npo-
W3BOAUTCSI OT NOCTOPOHHErO UCTOYHUKA IOCTYTIACHUS OXAAKACH-
HOW BOABIL;

~ MaKCUMaABHO AOFYCTHMOMY AABAEHUIO OTpaboTaBuIero napa
B KOHAEHCATOpax TypouH p, = 12 KIa (0,12 krc/cm?). Anst Typ6o-
arperaToB CPeAHETO AABAEHHUS U C YXYALIEHHBIM BaKyyMOM BO3-
MOJKHBI H ADYTHE ODaHMYHBAIOUINE 3HAUYeHUST AQBAGHHH oTpado-
TaBIUETO Mapa;

— MakKCHUMAaABHO AONMYCTUMOMY 3HA4YEHUIO TeMIeparypbl OX-
AQKAJIOLEH BOABI O TEXHUYECKUM YCAOBHUSIM paboThl QUALTPOB
BOY t, = 40,0°C (4acTHBI! CAy4YaH).

3.4 TypOuHbI ¢ TPOTUBOAABAEHHEM, ra30BbIe TYPOUHEI B pacye-
Tax e pacCMaTPUBAIOTCS. B 3aBUCHMMOCTH OT CXeMbI OXAAKACHUSA
MTI'O B pacyerax MoXXeT OBITH YYTEHA MX TEMAOBas Harpyska U
PACX0A OXAAXKAAKOIEH BOABIL.

3.5 Pacuets! mo of6eciieueHHOCTH U OrPaHUYEHHUIO MOLIOCTH
UAPKYASIMOHHBIMM CHCTEMAMM TEXHUYECKOTO BOAOCHAGXeHust
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NPOM3BOAATCS MO PE3YABTAaTaM HATYPHBIX HCOBITAHUHA 060PYyAOBa-
HHS ¥ TEXHOAOIMYECKHX COOPY’KEeHHUU (FPapUpeH), BXOASLIUX B
UMPKYASILIMOHHYIO CUCTeMY 3AeKTPOCTaHUMK. B pacuerax yyuTsl-
BAIOTCSi PE3yABTATHI UCIBITAHUM, IOAYIEHHBIE CIeIMaAU3UPOBaH-
HBIMUW OPTraHU3aLUsiMU B COOTBETCTBUHU C ACHUCTBYIOIIMMI HOPMaA-
TUBHBIMUA AOKyMEHTaMHU.

3.6 OnpeaenredHue 06eCrieyeHHOCTH ¥ OrPaHUYE€HHH MOLHOCTH
TypOoarperaToB IPOU3BOAUTCS B HE3aBUCHMOCTH OT TeXHHUYECKO-
ro COCTOAHUSA KOTAOB H TypOoarperatoB. YCAOBHO IIPUHUMAETCSH
TeXHUUEeCKOe COCTOsIHAE KOTAOB ¥ TypOoarperatoB, COOTBETCTBY-
foll{ee HOPMaTHBHBIM [10KA3aTeAsAM.

3.7 AAst KaXKAOTO KOHKPETHOTO CAYYast OIPeACAsieTCs Karero-
pust OrpaHUYeHNN:

— TeXHUYECKUE;

— CE30HHbIE;

— BpeMeHHBIe — PEe’XUMHEBIe.

B 3aBHCHMOCTH OT KATETOPHUH OTPAHUYEHUM ONPEAEASIOTCS
Criocod UX yCTPAHEHMS U IKOHOMHUYeCKas 3(pPeKTHBHOCTE IPUHH-
MaeMbIX peHleHuH.

3.8 TIpy BBEITOAHEHHWH PacyeToB 10 HACTOSIIHM MeTOAMYeCKUM
yKa3aHUAM UCTIOAB3YIOTCSI TUIIOBBIE JHEPIreTHYeCKUe XapaKTepPUC-
TUKY TypOoarperatoB ¥ MX KOHAGHCATOPOB, HOPMAaTUBHbBIE UAH
pacyeTHble XapaKTePUCTUKU PabOThI TUAPOOXAGAMTEACH, IIUDKY-
ASILIMOHHBIX HACOCOB.

4 UCXO[QHbLIE JAHHBIE ANK PACYETA OBECNEYEHHOCTH
3NEKTPMYECKOM MOLLIHOCTH

4.1 Pacuer 00eClie4eHHOCTH U OTPaHUYEHHUU IAEKTPUYECKOU
MOLIJHOCTH HUPKYASIUOHHEIMM CUCTEMaAMU OXAQXKAEHNS TPOU3BO-
AMTCSI AAST HEOTOIMUTEABHOTC Neproaa IKciayatanuu. OAHAKO He
HCKAKOYEeHd H806XOAI/IMOCTI> [IPOBEAEHHU PACYETOB U AN APYTUX
YCAOBHH.

4.2 AAA IPOBEAGHMsT PACUETOB HEOOXOAMMBI CAEAYIOLHE uC-
XOAHBIE AGHHBIC!

4.2.1 Tlo TypGoarperaram:

— KOAHMYECTBO ¥ TUIbl TYypOOarperaToB Ha IAEKTPOCTaHIMK;

— THUIIBI KOHAGHCATOPOB Ha K&KAOM Typboarperare;
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~ CpeAHMe 3HAaUYeHUs] IKCOAYATaHMOHHBIX PACXOAOB NIapa U3
peryAnpyeMblx OTOOPOB KaXXAOTO TypboarperaTta AAsL paCCMaTpu-
BAEMOro {pacueTHOTro) NepPrHoA];

— HOpMAaTHUBHBIE JHEepreTHYeCK1ue XapakTepUCTUKu Typboar-
PeraToB U UX KOHAEHCATOPOB.

4.2.2 Tlo rpapMpHAM:

— KOAHUYECTBO Y THUIBI TPAAUDPEH C yKa3aHueM IAOLaAM OPO-
LIEHUST, BBICOTBI BBITS)KHOM OALIHH, BBICOTHI BO3AYXOBXOAHOTO OKHA,
THIA ¥ BLICOTBI OPOCUTEAS;

— HOPMaTUBHBIE, IPOEKTHEIE XaPAKTEPUCTUKU I'PAAMPEH U
XaPAKTEePUCTHUKHU, IOAyUYEHHEIe [I0 Pe3yALTATaM HATYPHBIX UCIIkI-
TaHUM;

— TexHHUYeCKoe COCTOsiHME TPAAUPEH Ha TEKYIIUN IIEPUOA.

4.2.3 T1o BOAOXPAHUAUILAM-OXAGAUTEASIM!

— TIAGH BOAOXPAHUAMLULA, €ro LIMpUHA A AAMHA;

— IIOAHASA NAOLIAAbL BOAOXPaHHUAHIIA.

4.2.4 Tlo cucteMe NAPKYASIIMOHHOTO BOAOCHAOKeHWs:

— CXeMa UYWPKYASIMOHHOIO BOAOCHabXEeHHUs C yKazaHUeM
MeCT YCTaHOBKH LMPKYASILIHMOHHEIX HacOCOB, KOHAEHCATOPOB
TYPOMH, THAPDOOXAGAUTEAEH, HAlIPaBACHHUH ABH)KEHHUS IIOTOKOB
BOABIL;

— XapaKTepHUCTUKH UHPKYASLIHOHHBIX HaCOCOB MpPH WX Na-
PAAAEGABHOM MAH HOCAEAOBATEABHOHN paboTe (B 3aBHCHMOCTH OT
CXEeMBbI);

— Pacxop 0XAaXAAKILeH BOABI B CUCTeMe NpH padore BceX
UUPKYASTUMOHHBIX HACOCOB;

— 3aBOACKHE XapaKTePUCTHKY LUPKYASIIMOHHLIX HACOCOB HAM
XapaKTEePUCTUKY [10 AAHHBIM HCIIBITAHUH;

— pacxop oxaaxkparoumein Boabl Ha MI'O 1 BO3MOXXHOCTb TOAG-
Yy ee OT APYTUX UCTOYHMKOB, He BXOAAIMX B UUPKYASIIMOHHYIO
CUCTEMY.

4.3 PacyeTHEIE METEOPOAOTUYECKHE YCAOBUS pafiOHa PACIOAO-
JKEeHUsI IAEKTPOCTAHIIMH AASL PACUETHOTO IEPUOAA ONIPEACASTIOTCS
110 AQHHBIM MECTHBIX METEOPOAOTHYECKUX CAYXKD.

TTOPSAOK OTpeAeAeHUst HCXOAHBIX METEOPOAOTHYECKUX I1apa-
MEeTPOB IPUBEACH B IIPHAOXKEHUH A.

4.4 TeMnepaTypa OXA&XAAIOLIEH BOABI Tepea KOHAEHCATOPa-
MH OHpeAEeAseTCs: IO TeMIIepaType BOABI Ha BBEIXOAE U3 IMAPOOX-
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AdpUTeAeH C yueTOM OCOBGEHHOCTel KOHKPETHOH UUPKYASILIHOH-
HOM CHCTeMBI (MOAQYa OXAdKAAIONEH BOABI Tocae MT'O Ha rua-
POOXAGAMITEAN HAU HA CTOPOHY BCACHIBAHUS IIMPKYASIIIMOHHBIX Ha-
COCOB).

TemnepaTrypa BOABI IOCAE OXA&XKAECHUS B TUAPOOXAGAUTEASIX
onpepaeasieTcs no [1], [2] u xapakTepucTHKaM, NOCTPOEHHBLIM 110
Pe3yAbTaTaM HaTyPHBIX OAAGHCOBBIX UCNBITAHUI BHOBB TOCTPO-
eHHBIX UAW PEKOHCTPYHMPOBAHHBIX rpapvipeH. B cayvae yxyauie-
HUS ITOAYYEHHBIX DY UCHBITAHUAX PE3YABTATOB N0 CPABHEHUIO
C HOPDMATHBHBIMM XapPaKTEPUCTUKAMM COOTBETCTBYIOIINX I'PajAU-
peH [1], [2] yka3bIBaeTcs NpMunHa, CPOK M COCOOBI yCTpaHe-
HUsl. XapaKTePUCTHKH, IOAYYEHHbBle TIPH UCIIBITAHUSX BHOBb 110-
CTPOEHHBIX NAM PEKOHCTPYMPOBAHHBIX TPAAHPEH, MOT'YT UCIOAL-
30BaThCA B KayeCTBe HOPMATUBHBIX, €CAHU PE3YABTAT 110 HUM CO-
OTBETCTBYET MAU yAydwaeT pe3yabrat no (1], {2] Aas cooTBert-
CTBYIOILMX THIIOB FPAAMPEH ¢ ac6omn@epHBIM OPOCHTEAEM U
AQHHBIE XapaKTepUCTUKH yTBepXxAeHbl OAO "®upma OPTPIC"
(Mocksa).

5 TPADOAHATIMTUYECKUMA METOL PACHETA
OBECMEYEHHOCTH SNEKTPUYECKOM MOLLLHOCTH
BAEKTPOCTAHUMM LIUPKY NALMOHHBbIMK CUCTEMAMM
TEXHHUYECKOIO BOAOCHABEHHS

5.1 PacyeT o6eCrieueHHOCTH SAEKTPHUYECKON MOIHOCTH 3AEKT-
POCTaHLUN HUPKYASAINOHHBIMU CUCTEMAMHU ITPOM3BOANTCS:

5.1.1 Anas TOLL:

— npu paboTe Bcex TypboarperaToB ¢ HOMHHAABHOM 3A€KTPU-
YeCKOU MOLHOCTBIO M 3KCIAYaTalIMOHHBIX I1apaMeTpax Peryaupy-
eMbIx OTOOpOB napa T u [T pacueTHOTO NepHoAg;

— IIpY OliPEAEAEHUHU BO3MOJKHOCTH (POPCUPOBKM 3AEKTPHU-
YeCKOH MOLHOCTH CBEPX HOMHHAABHON C NPONYCKOM OCBOOOX-
AQOIerocs napa NPOU3BOACTBEHHOIO U TeNAOMUKALMOHHOTIO
oTH6OpPOB B KOHAEHCATOP Npu paboTe Bcex TypOUH B KOHACHCA-
UMOHHOM PEe)XHUMe C MaKCUMAaAbBHBIM PACXOAOM 1apa B KOHAEH-
carop.

5.1.2 Anst aneKTpOCTAHIMA ¢ TypOunamu tuna K npu pabore
BCex TypboarperaToB ¢ HOMHHAaABHOH MOLIHOCTBIO.
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5.2 PacyeT NpOM3BOAUTCS B CACAYIOLLEM [TOPSIAKE:

5.2.1 I1pu 3KCNAYyaTaHOHHBIX Pacxoaax napa U3 peryampye-
MBIX OTOOPOB AAS PACYETHOU 3AEKTPHUYECKOUN HArpy3Ku Mo Auar-
paMMe PeXXUMOB PaboThl TYPOHH ONPEAeASIeTCS PAaCcX0A CBEXero
napa D, Ha cooTBeTcTBYI01YIO TYPOMHY.

5.2.2 Pacxop napa Ha pereHepauyio Kakaoi TYpOHHEL onpeae-
ASIETCS 110 NACHOPTHBIM XapakTepUCTUKaM pereHepaTHBHBIX MOAO-
rpesateaed typboarperaros ITHA u TIBA,. Yucao perenepaTusBbIX
0TOOPOB 1 COOTBETCTBEHHO CTyNeHeH noporpesa cocrasaset 7-10,
ob1ast Aoast oTOopa napa Aocruraer npumepHo 30 % pacxopa cse-
’Xero napa. B cayvae oTcyrcTBUsi HH(OPMaIMK MO HAaCMOPTHRIM
XapaKTePHUCTHKaM AONYCKAeTCs ONpPEeAeAeHHe PacXoAa lapa Ha
pereHepayuro 1o GopmMyae

D, = 03D,. 5.1)

5.2.3 AAsL pacueTHOrO peXXuMa ONpeAeAsieTCsl PacXOA Napa B
KOHAEHCATOP KaXXAOU TYPOUHEL:

D! =D, - D,— D, =D, (5.2)

5.2.4 OB1ui pacxop, OxXAaxAamolen Boabt W B IMPKYASLIMOH-
HOt CHCTeMe OIIPEAEASIeTCS U3 YCAOBHI:

~— XapaKTepHCTHKX COBMECTHOH PabOTH! BCeX UPKYASHOH-
HBIX HaCOCOB;

— HOMMHAABLHOIO PAacX0Ad OXAa>KAAroIeH BOABI B KOHAEHCA-
TOPBI TYPOUH;

— (PaKTHYECKOW IPOU3BOAUTEABHOCTY I'PAAMPEH HAY IPOEKT-
HOU (B CAyYae OTCYTCTBHSL Pe3YABTAaTOB UCIBITaHUM).

B caydyae HecoBnapeHMs 3HaYEHUHM IO OAHOMY M3 TpeX YCAOBUH
B pacueTe IIPHHUMAEETC MUHUMAALHOE M3 TPeX 3HayeHUM pacxoaa
BOABI B cucreme W.

5.2.5 Pacnipepeasiercst TUAPa@BAMUECKas HAarpy3Ka MeXAY I'MA-
POOXABAMTEASIMU NIO ABYM CPABHMBAEMbIM BapHAHTaM:

— COTAACHO pe3yAbTaTaM MpPOBEASHHBIX UCIBITAHUIM:

W, + W, + W, = w.

Ecan THAP@BAXYECKAS HArpy3ka MesXAY 'MAPOOXAAAUTEASMHA 1TO
AdHHLIM HUCTILITAHUMA HE COBIIgAdeT C IIPOEKTHbLIMU 3HAaYEeHUAMHA, TO
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YKa3bIBAIOTCSI IPHYMHA, BEI3LIBAIONIAs HECOBIAACHMe, CPOK M CNo-
coObl ycTpaHeHUs.

Ao ycTpaHeHUs NPUYUH, BBI3BIBAIOIUX HelIPOEKTHOe pacnpe-
AEAEHMEe BOABI MEXKAY TMAPOOXAQAUTEASIMHY, B KAYeCTBE HCXOAHBIX
ABHHBIX B pacyeTax 0b6eCrneyeHHOCTH MOUIHOCTH MCIOAB3YIOTCH
Pe3yAbTaThl, NOAYYEHHbIe IPY HATYPHBIX UCHBITaHuAX (1-11 Bapu-
aHT). OpHOBpPeMEeHHO MPOU3BOAUTCS PacydeT NPH AOCTHIKEHUHU 1IpO-
€KTHOTO PAcX0AA BOAEL B CAyYae YCTPaHEHHs IPUYMH ero CHUXXe-
HuA (2-1 BapuaHT). CpaBHeHUe pacyeToB no 1-My u 2-My BapHaH-
TaM 1103BOASIET ONPEACAUTH 00beM YBEAUUYCHUSA MOLIIHOCTH 3AEKT-
POCTAHIIUM, 3KOHOMUIO PACXOAA TONAMBA, COIIOCTABUThL KAIUTAAL-
HBbIE 3aTPATHl HA YBEAMYEHHE PacX0Ad BOABI C IKOHOMHUYECKH AOC-
TUTaeMbIM NPU 3TOM PE3YABTATOM;

— NPONOPLUOHAABHO MX NPOEKTHON IIPON3BOANTEABHOCTH B
CAy4Yae OTCYTCTBUS PE3YALTATOB HATYPHBIX UCOBITAHUI IPU NIPO-
eKTHPOBAHUM 3AEKTPOCTAHIMI MAK UX PACUIMPEHUU:

W, = (W /3 W'} W. (5.3)

3

5.2.6 TIpou3BOAUTCS pacnpepereHre PaCXOAOB OXAAKAAIOILEeH
BOABI MEKAY KOHAEHCATOPaMHU:
— AN HUPKYASIIMOHHBIX CUCTEM C IONEePeYHBIMH CBA3SIMHU ITPO-
TIOPUHUOHAABHO HOMWHAABHOMY PAaCcXxoAy BOABI B KOHAEHCATOPLI:
W = (Wi /ZWi) W, (5.4)

K)

— AAst BAOUHOM CXeMBl — NPONOPLMOHAABHO NIOAGYEe IUPKYAsi-
[IUOHHBIX HACOCOB.

5.2.7 OnpepeasieTcst TENAOBas HArpy3Ka LUPKYASLUOHHOM CUC-
TEeMbI B PACY4E€THOM peXKUMe:

ub = Y (D} Aij). (5.5)
5.2.8 Onpepensiercst yAeAbHAsi TEMAOBass HarpysKa Ha rHADO-
OXA3AMTEAH B PACYETHOM pexuMe:
AN TPAAMpeH:

u? = u? /SF; (5.6)
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Ate® = ul, EFi /yCW; (5.7)
AAST BOAOX DPAHHAMIIL-OXAGAUTEACH:
Ate® =y /yCW. (5.8)

Ilo noAy4eHHOMY 3HAYEHUIO YACABHOH TeNAOBOW HArpy3Ku
pacyeTHOro peXXUma:

— AASL PPAAMPEH DK HeCKOABKHX 3HAYE€HHMAX TeMNepaTyphl
BO3AyXa 0 1 BA@KHOCTH ( PACUETHOTO 11ePUOAA IO HOMOrpaMMaM
[1], [2] Arst KaXKAOrO TUTIA TPAAUPEH HAaXOAATCSI COOTBETCTBYIOMIUE
3HadeHus t;

~ AASI BOAOXPAHHUAHLL-OXABAUTEACH DU HECKOABKMX 3Haye-
HUSX TEeMIePaTypbl BOABI B €CTECTBEHHOM BOAOEMe t, 110 HOMOT-
pammam [1], [2] HAXOAATCS COOTBETCTBYIOIME 3HAYCHMUS L.,

Takum xe 06pa3oM HAXOAATCA COOTBETCTBYIOUINE 3HAYCHHUA Ly,
eLye AL HECKOABKHX [TPOU3BOABHBIX 3HAYEHUH YAEABHOM TENAO-
BOM Harpy3KH, MEHbIIMX PacyeTHOM.

5.2.9 Tlo moAy4YeHHBIM 3HAUEHUAM b, AAST KAXKAOTO 3HAYEHMs
YAEABHOH TEIIAOBOH Harpy3KH ONPeAeAsieTCst CPeAHeB3BelleHHast
TEMIIEPATYPA BOABI IOCAE THAPOOXASAUTEAEH (IIepep KOHACHCATO-
pamu):

= 3(t, W)/W. (5.9)

Bce noaydyeHHbie 3HaYEHMSI CBOAATCS B TaOAKLLY.

5.2.10 T'To noAyueHHLIM 3HaYeHHMsAM TeMIePaTyPhl OXAAKAAIONIEH
BOABI TIpH (DMKCHPOBAHHBIX 3HAYCHUAX YACABHOH TEMAOBON Harpys-
K{ ¥ TeMIIepaTyphbl BO3AYXa CTPOSTCA Tpadmky 3 = flu, o' 6) uan
15 = f(AL, t).

5.2.11 I'lpoBepsaroTCs yCAOBHUSA MAKCUMAABHO AOTTYCTHMBbIX 3Ha-
JeHHM! TeMepaTyphl OXAAKAQIONENH BOABI, IPH NPEBLIIIIEHHH KO-
TOPHIX HAYMHAIOTCS OTPAHUYEHUS U CTPOUTCH pacyeTHas AMHUSA
OrpaHUYeHUst Harpy3Ku:

— 10 ycaoBusiM oxaaxaenust MI'O 5 s 33°C;

— IO YCAOBHSIM 1PEACABHO AOITYCTUMOrO AaBAEHHS OTpaboTas-
HIero napa B KOHAGHCaTopax TypOuH p, = 12 k[la (0,12 krc/cM?),
t" = 49,1°C.
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AL TOCTPOEHHST AMHHU OrpaHUUYEHUS 10 YCAOBUSIM AOCTHIKe-
HUS IPEAEABHO AOIYCTHMOro AaBAEHHs1 OTpaboTaBllIero napa He-
006XOAMMO 3aAATBCS HECKOABKMMH 3HAYEHHUSIMU TEMITePaTyPhl OX-
AQKAQIOLLIEH BOABI IIOCAE TUADOOXAGAUTEAEH (Tepep KOHAEHCATO-
paMu):

t, =ty

TIpu 3ap@HHEBEIX 3HAYEHMSX (° , PACYeTHOM 3HaueHUU DY u us-
BeCTHOM yxe W . j OTIDEAGASIIOTCS 3HAYCHUs TEMIIePaTyPhl HaCkHi-
LIJeHHOTO 1apa B KOHAeHCél’I‘Ope Ka>XAO0H TypOUHBI 10 hopMyAam:

U=+ A+ 00 (5.10)

AU = (D} AL)/W, (5.11)

rae 61;’ — TeMIepaTypHbLIA Hallop B KOHAEHCATOPE, ONPeAeAseTCs
10 HOPMATHBHLIM XapaKTepHUCTHKAM KOHAEHCATOPOB
NpW PACYETHOM 3HAYEHUM D ¥ AASL KAKAOIO 3HAYCHHS
33paHHOH 5° . B cayuyae OTCyTCTBUSI HOPMATHUBHEIX Xa-
PaKTEPHCTHUK AOMYCKaeTCsi onpepeAeHue dif mo 3aBoa-
CKHM XapaKTepHUCTHKaM.

I'pathuyecKy ONMPeAEASIOTCS 3HAYEHUS TEMIIePaTyPhl OXAAKAQ-
1on1eH BOABI t5° AAS KaXKAOM TYpPOHUHBI, IPH KOTOPOH (! AOCTUTHET
IIPEAEABHO AOIIYCTMMOTO 3HadeHHus1, paBHoro 49,1°C. Oro rpanud-
Hasi TOuKa (Touka neperu6a), Ipu npepplllIeHUY 3HAYSHUS TeMne-
paTyphl apa B KOTOPOH HEOOXOANMO CHHIXKATh PacX0op CBE’Kero
napa Ha TypOuHY ¥ 3AeKTPHYeCKYIO MOIHOCTb.

AAsi ompepeAeHHUsA 3HAYEHUs TeMIIepaTyphl TOYKHM nepermbda
KaXAOM TypOuHEI cTpouTcst rpaduk t! = f(13° ), rAe B KadecTse
TPAHMYHOTO 3HAUCHUS AAsl BCeX TypOuH apagercs t, = 49,1°C.

AomycTMOe 3HaYeHUEe PacX0Aa rapa B KOHAEGHCATOP KaXkA0H
TypOUHEI B TOUKAaX Neperufa onpeaeAsteTcs ¢ 1oMoUIblo Ko3ddu-
IMeHTa YMeHbIIeH!A NapOBOM Harpy3KH KOHAEHCATOPa, KOTOPLIN
onpepeasieTcst no opmyae

% = (G =)/ (0 =) (5.12)
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B cooTBercTBHM C HaﬁAeHHbIMI/I 3HA4YeHUAMHN Xj OFIPEAEASAIOTCA

PacXOABI Iapa B KOHAEHCATOPB! Ka’KAO# TypPOMHBI AAS TOUEK Hepe-
ruba:

npu y; = 1 D;q: D}, npu Xj<1 DK,= %D - (5.13)

[Tpu x. = 1 Typbuna paboTaeT B rpaHUYHOM pPEXUMe, T.e. B
i p

TOuKe rieperuoa.

I'lo noAy4yenHbIM 3Ha4eHUAM D . B TOYKAX nepernda orpeAeas-

K Al

IOTCS 3HAYEHUsT YAEABHON TEAOBOM HArpy3KH FTHAPOOXAAAUTEAEH
AMSL COOTBETCTBYIOUIMX 3HAYeHUH t5 .

— AASL IJUPKYASIIIMOHHBIX CUCTEM C TPaAMpPHSIMU

ui, = (3D, AL)/3F,

— AAST HHPKYASIHOHHBIX CUCTEM C BOAOXPAHUAMIAMHU-OXAA-
AHATEASIMH

At = (3D, Ai}/W.

ToAyueHHBIE 3HAYEHH ui.p U At® OTKAQABIBAIOTCS COOTBETCTBEH-
HO Ha rpadmkax t3’ = flu, 0) mam ¥ = f(At; t ), Ha KOTOPEIX
HAHOCHUTCS TaKXXKe AWHHUS OTPAHMYEHUST MOLHOCTH MO YCAOBHUAM
HIPEeAEABHO AOIIYCTUMOIO AABA€HHUSI OTPaboTaBLIero napa Ao nepe-
CeueHus C AMHUe# orpanuyerus no 3 = 33°C. Takum oBpasom
OIIPEAEASIOTCs] IIOAOYKEHHE PACYeTHOM AUHUMN 06ecHedyeHHOCTH (or-
PaHU4YeHMs).

5.2.12 Ha rpaduke 15 = f(u,0) man 1§ = f(At; t,} meTopom
MHTEPIOASIIIAY OIIPEACASIOTCS 3HaUeHus1 O MAM t, mpoxopsiMe yepe3
Ka>XAy10 TOYKy neperuoa.

Pacxop napa B KOHAEHCATOD KaXkKAOH TYPOHHBI AASI 3THX TOYEK
yKe ussecred u3 opmyasl (5.2). OnpepereHne pacxopa napa A
U, FP3AMPEH HAK AAST At BOAOXPAHHAHIL-OXAGAUTEACH, ACKALIET0
HIDKE TOYKH nepecedyenusi AHHHH P, ¢ AuHueit 33°C, npu yBeanye-
HUM 3HaYeHuk 0 UAK t, TPOM3BOAUTCA MO DOPMYAAM:

D, = (u /) D (5.14)

K]

16



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

rae D, ; — PacxoA napa B KOHAEHCATOP TYPOUHBL, OTIPEACACHHEIH
B TOUKE IePeCeYeHus AMHUM p, C AuHKen 33°C;

u}, . At — cpepHAs yAeABHAs TENAOBAs HATPY3Ka IPAAMPHH, BO-

AOXPAHHUAHULIA-OXAGAUTEAS], COOTBETCTBYIOIast Dy .
5.2.13 o u3BecTHbIM yXe 3Ha4eHusM D, ; OTIPEACAAIOTCS COOT-
BETCTBYIOIIME UM 3HAYEHUs PACXOAOB CBexero napa D Ka}KAOH
TypOUHEL 10 popMyAe

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

WA ij = (D, + D, + D,}/0/7, (5.17)

rae 0,7 — ko3 pULMEHT, YYUTHIBAIOLIUYI PACXOARI ITapa pereHepa-
TUBHBIX OTOOPOB.

5.2.14 Tlo TUTIOBBEIM 3HEPreTHYEeCKHUM XapaKTepUCTUKAM Typ-
foarperaTos AAS IOAYUEHHBIX 3HAYEHUU PACXOAOB CBEJXKEro napa
Ha TypOHHY ONPEASASIIOTCS COOTBETCTBYIOL{ME UM 3HAYEHHUsT MOLLI-
HOCTH.

B cOOTBETCTBUH C HAMAEGHHBIMU 3HAYEHHUSIMU MOLHOCTH [IPH
(bMKCHPOBAHHBIX 3HAYEHUSIX TEMIIEPATYPhl OKPY KaKLIero Bo3-
AyXa MAM TeMIIepaTyphl BOAEL B €CTeCTBEHHOM BOAOEME CTPOMTCS
rpacduk obecneyeHHOCTH (pacroaaraeMoi MOUIHOCTH) SAEKTPO-
CTAHIIMK B KOOPAMHATax: Ni., — opauHara, O uam t, — abcuucca.

Ha rpadmkax Ni,, = f{0) u Ni., = f(t,) oTobpaxkaercs Touka
MOIIHOCTHA 3A€KTPOCTAHILIMH NP TeMIIepaType arMoc(epHOro Bo3-
Ayxa 8= 24,6°C u BAOKHOCTH ¢ = 57%, COOTBETCTBYIOLJast aTMOC-
(bepHBIM TOKA3aTeAsIM, IPA KOTOPBIX BBINOAHEH MMPOEKT rpajupeH
NoTO3IT (AoA3Tl). TenaoBas Harpyska npu 3TOM Ha TPAAUDHIO
coctaBaseT 8 — 10°C, a TeMnepaTypa OXAaXKACHHOH BOARI He Tipe-
peimaeT 33,0°C. OtobpakeHne AQHHOM TOYKU HEOOXOAMMO Kak
NPy NPOEKTUPOBAHUM IAEKTPOCTAHIIMMA, TaK M IPU SKCIAYATALUH
C LIeABIO KOHTPOASS COOTBETCTBHSI IPOEKTHLIX PeIIeHHUH (haKkTHyec-
KUM YCAOBHSIM IKCMAYaTaLUU.

Ipu noCTpoeHHU OKOHYATEABHOro rpacuxa N, = f(0) uan
Npen = f(t,} y4UTBIBAIOTCS NONPABKU AN, Ha U3MEHEHUEe AdBAe-
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HMsI 11apa B KOHAEGHCATOpPe, ONpeAeAsieMbie 110 HOPMATUBHBIM Xa-
PAaKTePUCTHKAM KOHAEHCATOPOB. B cAyyae OTCYyTCTBUSL HOPMATHB-
HBIX XaPaKTePUCTUK AOITYCKaeTCs MOAL30BATLCS CACAYIOUIEH 3a-
BHUCHMOCTBIO: MU3MEHEHHE TeMIlepaTyphl OXAQXKAAIOUIENH BOALI r1e-
peA KOHAeHCAropaMu TypbuH Ha +1°C 0o cpaBHEHHIO C TeMIepa-
TYPOH, YCTAaHOBAEHHOM 3aBOAOM-U3TOTOBUTEAEM, COOTBETCTBYET U3-
MeHEeHWIO MOUHOCTH TypOuHb! Ha +0,4% pacuernou MoiHoCcTH. B
0COBBIX CAYYasaX, 00YCAOBAEHHBIX PEXHMOM 3HEePronoTpebaeHHus,
pacuer IPoM3BOANTCS 6e3 ydeta nomnpasku AN .

INprMepsl onpeaeAeHNst 0DecleYeHHOCTH 3AeKTPUUEeCKON MOl
HOCTH Ha AEKTPOCTaHIUAX IIPUBEAEHBI B I1PUAOKEHUH b.
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IIpuaoxenue A
(pexoMeHAyeMoOe)

ONPEAENEHUE UCXOAHBIX METEOPONOMMMECKMX MAPAMETPOB
AN NOCTPOEHNS FPAGUKA OBECMEYERHOCTH
3NEKTPUYECKONA MOLLHOCTH

1. AAst pacueTa TeMIepaTyphl BOABI Ha BHIXOAE M3 I'PAAUPHU
HEeOOXOAUMBI CAEAYIOLIMIE METEOPOAOTUYECKHE TapaMeTPhL:

— TeMIeparypa BO3AyXa IO CyXoMy TepMmomerpy 0, °C;

— OTHOCHUTeAbHasi BAQXXHOCTB BO3AyXa @, %;

~ CKOpPOCTH BeTpa Ha BBICOTE 2 M HAA MOBEPXHOCTHIO 3€MAU
w,, M/C.

AAst pacueTta TeMrepaTyphbl OXAAKAIIOIEH BOABI B BOAOXPAHHU-
AMIIE-OXABAHUTEAEe HeOOXOAUMEI CACAYIOLIME METEODOAOTHYECKIEe
napaMeTpsl:

— eCcTeCTBeHHAas TeMIePaTypa BOABI B HEIOAOIPEBAEMOM BO-
aoewme t, °C;

— CKOPOCTBb BeTpa Ha BBICOTE 2 M HaA BOAHOM NOBEPXHOCTHIO
BOAOXPaHMAKILA ©,, M/C.

2. Hau6oaee NOAHO METEOPOAOTHUECKHE apaMeTphl IPUBO-
MITCSt B AeHCTBYIOLIEM Ha Teppuropun Poccun “CripaBoyHYMKe N0
raumaty CCCP", n3paHHOM ['MADOMETEOU3AATOM B 5 YacTAX.

MeTeopoaoTHUeCKHe TapaMeTphl, HEOOXOAUMEBIE AAST pacyeTa
TEMIIEPATYPB! BOABI TOCAE OXAAKACHH A, BBIOMPAIOTCA AAsT OAMIKAN-
uteit K TOC MeTeOpOAOTHYECKOH CTAHIIMM [0 CAEAYIOIIUM TabAM-
aM CrpaBOYHHKA:

— rabauna 1 "CpeaHAq MecsdYHasd W rOAOBAast TeMmieparypa
Bo3ayxa' (4. 2);

— tabauia 6 “Yucro pAHel co cpepHel CyTOUHOU TeMIepary-
POt BO3AYXA B PA3AUYHEIX Ipepenax” (4. 2);

— tabaupa 12 "AOCOAIOTHBIN MAKCUMYM TEMIIEPATYPHI BO3AY-
xa" (4. 2);

— rabauua 3 "CpepaHsst MeCsiYHasi U TOAOBasl CKOPOCTH BeTpa”
(4. 3);

— tabanga 1 “Cpeansis MecsiuHas ¥ TOAOBAS YIIPYTOCTB BOASI-
HOro napa" (4. 4).

AaHHble MOTYT OBITh MPEACTaBAEHBI JAEKTPOCTAHIIUHU IO ee
3anpocy y4pesKAeHUsIMU TMAPOMETEOCAYKOb! (TepPUTOPHAABHEL-
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MU FHAPOMETEeOCAYKOaMu, THAPOMeTe006CepBaTOPUEN U AD.), KO-
TOpPBIe B 00643aTeALHOM NOpAAKE UMEFOT BRINYCK yKa3auHuoro Crpa-
BOYHHKA AASL CBOETO PerdoHa, UAW BIopo rHAPOMETEOPOAOTrHYEC-
KHX PacyeToB U ClpaBoK LJeHTpasbHOM BLICOTHOH THADPOMETEOPO-
Aorgdeckon o6cepsatopuu 'ockomruppomera Poccuu.

He ponyCTHMBbI HAPYILeHUS IPEAEABHO AOTTYCTHMEBIX 3HAYSHME
TeMIePaTyphbl OXAGKAEHHOMN BOABI 110 yCAOBUSIM pabotet MI'O u
PeAeABHO AONYCTHMBIX 3HAUEHUI AABAEHNS OTPabOTaHHOTO napa
B KOHAeHCaTopax TypbuH. AaHHoe TpeboBaHUe AOAIKHO DBITE 06ecC-
[IeUEeHO IPK OAHOM M3 TPexX IIPEACABHBIX 3HaAUeHNH MeTeo(aKTo-
POB (MakCcHMaAbHOe 3HaueHue, 5%, 10% obecrieueHHOCTH cpepHe-
CYTOYHBIX 3HQYEHHH TeMIIepaTypsl ¥ BAQXKHOCTH) — Tabauna A.),

O6ecne4eHHOCTH, PaBHOM 5%, 10%, COOTBETCTBYET HPOACAKHU-
TEABHOCTb CTOSIHUSI TeMiepaTyp 6, T 1 BA@KHOCTH ¢ COOTBETCTBEH-
HO B Tedenue 51 10 AHel B roay.

CpeaHecyTOuHbIe 3HAYEHHST TEMIEPATYPH! ¥ BAGKHOCTH BBI-
YHCASIFOTCST 110 AQHHBIM YeThIpeX pasoBhix u3Mepenuit B 9 u 00 muH,
12 4 00 muH, 15 9 00 muH, 18 v 00 muH. BeiOop npeaeasHOro
3HQUEHUS METeO(aKTOPOB ONPEALASIETCS. B 3aBHUCUMOCTH OT TPe-
00BaHMI 3KCIAYaTALMH.

CoraacoBanue OrpaHUUeHNH MOUHOCTH BHITIOAHSIETCA [P CPeA-
Hell 3a IOCAEAHUE 5 AeT TeMrepaType Hapy’KHOro BO3AYXa B 4aChl
yyeTa paGodel MOIHOCTH, TPUHMMAaEMOH M0 AQHHBIM HabAIOAe-
HHUII MECTHOU MeTeOCAYKObl HAM CIIPaBOYHLIM AAHHBIM. TOuKa,
COOTBETCTBYIOIIas TeMIeparype aTMOCcepHOro BO3AyXa B YaCHl
yuera paboueit MOLHOCTY, oTOOpakaeTcst Ha pucyHke B.3.

Tadbnwnya A1

MaKCuManbHble OBecneyeHHocTb ]
Mynkr 3HaueHUs 5% 10%
— 1
0 @ T 0 ¢ T S} [ T
ActpaxaHb 3141 50 | 236|283 | 55 | 224 1278 5 | 216
BnaavsocTok 277 74 | 242 [ 239} 80 | 215|227 84 | 208
Bonrorpaa 3281 31 210289 37 {193 [276] 41 | 190
Bopotex 300 39 {205 | 255 46 | 182 [238| 51 {176
pKkyTck 244 | 59 | 192 | 206 | 68 [ 170 [197] 71 | 165
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Oxoruanue mabauubt A.l

—

Makcumansoie | Obecnedenriocts
Mywkr sHadens 5% 10%
5] @ T ] [ T 5] P T
Ka3anb 295 ) 38 1200 ] 247 | 51 182 | 233 | 55 | 177
IKpacronap 300 | 54 | 232 | 265 | 57 | 206 | 255 59 | 20,1
KpacHospck 257 52 | 192 {226 | 61 (179 (214 64 | 172
Mocksa 287 ) 52 | 220)26 1} 57 | 190 ]229] 59 | 179
Hwkruit Hosropoa 295 46 | 214 {240 52 | 178 {227 56 (173
Hosocubupck 268 | 53 {204 236 64 {192 222! 66 | 182
Omck 292 | 42 {204 (241 ) 50 | 176|225} 64 | 168
Opck 333 | 34 [220 {241 | 50 [ 176 [225]| 64 | 168
Nepmb 285 | 47 | 208 ) 232 ) 56 | 177|219 60 | 172
Pocros-Ha-foHy 3231 30 |24 {278 | 41 19,2 | 265 | 46 | 19,0
Cankr-MNetepbypr 300 | 54 232|232 60 | 182 (217 | 63 {174
CseponoBck 2001 4 | 208232 57 | 278 |215) 62 | 17,0
Tomek 280 | 62 | 228 222 | 66 182 {208 | 69 {173
Yba 294 42 | 206|253 | 48 | 183 (238 53 | 178
Xabaposck 288 | 62 | 234 1250 74 | 21,8 (240 77 |212
Yensbutek 2981 50 [ 223|237 | 54 | 178 224 58 | 173

3. TlpuMep oNpeAeAeHHs] MEeTEOPOAOTHYECKUX ITapaMeTpoB
paiioHa r. CMOAEHCKA: U3 COOTBETCTBYIOMIMX TabauL CripaBoyHU-
Ka BEIOMPAIOTCS CpeAHeMeCauHbIe 3HAUeH!st TeMIIePaTyphl BO3AY-
Xa 6, ynpyrocTi BOASHOIO Napa € 1 aBCOAIOTHOIO MakKCHMyMa TeM-

nepaTrypst Bo3ayxa 6
CTBeHHO t, e, t

MecsiaMm.

max’ o

0Oo3HayaeMebie B Cnpaaoqimxe COOTBeT-

3HaYeHUA KOTOPLIX IPUBEACHEI B TabAne A.2 1o

Ta6nuua A2

5 2 a o

L a [ 0 — {t=) 2 3

2 gl 8l el 5l elatlal€81€]l8]¢

g gl 8| e3B!l 8|51 3|E| B3

[ [+3 1= = < = = = < o o x* = |

—

0°C 69 [-64 {-22 (53 [126 |160 (178 {162 [116 |56 (00 (45
emb 36 36 (43 |68 |95 1125 [144 [140 {110 |78 |59 |44
Orx°C |60 {80 [190 [260 [310 {330 350 {340 |290 |250 |160 {100
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CooTBeTcTBYIOLIME Ka)XXAOMY Mecslly napaMerpsl 6 1 e Hawno-
CATCH HA TPathuK U COGAMHSIOTCA AMBUSMH MPU NOBLILIEHHU U
MOHI)XEHHH TeMIIepaTypbl BO3AYXa, 3aTeM IIPOBOAUTCS AMHUS CPeA-
HUX 3HaYeHUH (pUCYHOK A.1}.

cle
30 + : it
] i i
|
;/
20 i £.
v
: ra
1\ ; Y .
10 :
0 +— ]
-5 i |€cp
0 10 20 Mb
{ — asBapp-uioAL; 2 — amrycr-aekabpb; 3 — cpeaHue

3HaUeHUs ANBapg-Aekabps;,
(O — cnpaBounble 3HauYeHUsa 0 1 € AL MAPTA-MIOAS;
)( ~ CTIpaBoYHBIe 3HAYeHUs § U € AAF aBrycTa-pekadps

PucyHok A.l1 — 3aBHCHMOCTb YHPYTOCTH BOASHOIO Napa €
OT TeMIepaTypsl Bo3pyxa 8 Ars paitoHa 1. CMOAeHCKa

AAsT TeMIIepaTyp BO3AyXa, IPEBHIUIAIOLIMX UX CpeAHeMecsy-
HbIe 3HAYEHMNs], 3aBUCUMOCTD 0, = f(0) arcTpanoanupyeTcsi A0 0,

4. Anst nocTpoenus rpadrka o6ecrneyeHHOCTH MOLUHOCTH JAeK-
TPOCTAHIMY B HEOTOMUTEABLHBIN NePHOA LUPKYASIMOHHOMN CUCTe-
MO BOAOCHAOKEHUS C TPAAMPHSIMHU 3aA2eTCA PsIA 3HAUYECHUH 0, Anst
KaXXA0T0 M3 KOTOPBIX ONPEASAALTCS OTHOCUTEABHAR BAGXKHOCTb
1o opmyae

¢ = (e,/E)- 100%,

TAe e, — CPEAHee 3HaueHHe YIPYToCTH BOATHOIO Napa, OnpeAeAs-
eMoe€ N0 PUCYHKY A.1;
22



E — MakcuMaApHast yIPYTOCTE BOASHOrO Napa, ONpeAeAsieMasi
no tabanue A.3.
Hwoke npuBeAeHbl pe3yALTAaThl HCXOAHBIX PACYETHEIX AQHHBIX 0

U Q:
6°C 5 10 15 20 25 30 35
emb 71 9.1 125 16,0 19,3 22,5 15,6
Ewmb 8,7 123 171 23,4 317 425 56,3
Q% 82 74 73 68 61 53 45
Tabnuua A3
Tewne- MaxcumanbHas ynipyrocTb BOAsHOTo napa £, Mb
partypa, Temnepatypa (necatbie fonu rpagyca), °C
°c 0 0,1 02 03 0,4 05 06 07 08 09
5 87 88 88 8,9 9,0 9,0 9,1 9.2 92 93
6 94 9,4 9,5 95 9,6 97 9,7 9.8 8,9 10,0
7 100 | 101 ] 102 | 102 | 103 | 104 | 104 | 105 | 106 | 106
8 107 | 108 | 109 | 110 | 110 | 111 | 12 | 112 | 113 11,_44
9 115 | 116 | 116§ 11,7 | 118 | 119 | 120 | 120 | 121 12,2
10 123 | 124 124 | 125 | 126 | 127 | 128 | 129 | 130 | 130
»‘11 131 132 | 133 | 134 | 135 | 136 | 137 | 138 | 138 | 139
12 140 | 1471 | 142 | 143 | 144 | 145 | 146 | 147 | 148 | 14,9
13 150 | 151 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159
14 160 | 161 1 162 | 163 | 164 | 165 | 166 | 16,7 | 16,8 W
15 17,1 172 | 173 | 174 | 175 [ 176 [ 17,7 | 178 | 180 | 18,1
16 182 | 183 | 184 | 185 | 187 | 188 | 189 | 190 | 19,1 19,3
17 194 1195 ] 196 ) 198 | 199 | 200 ) 201 | 20,3 | 204 | 205
18 206 | 208 | 209 | 210 [ 212 | 213 | 214 | 216 | 217 | 218
k—‘19 220 | 221 | 223 | 224 | 225 | 227 | 228 | 230 | 231 23,2v
20 234 | 235 | 237 | 238 | 240 | 241 | 243 | 244 | 246 | 24,7
21 249 | 250 | 252 | 254 | 255 | 257 | 258 | 260 | 261 26,3
F\ZZ 265 | 266 | 268 | 269 | 271 | 273 | 274 | 276 | 278 | 279
T?S 281 | 283 | 285 | 286 | 288 | 290 | 292 | 293 | 295 | 29,7
i 24 299 | 300 | 302 | 304 | 306 | 308 { 310 { 31,1 | 313 SE_J
25 31,7 | 31,9 ) 321 323 | 325 | 327 ] 329 | 330 | 332 | 334
L?G 336 | 338 | 340 | 342 | 344 | 346 | 349 | 351 | 353 | 355
01-96 23



OxkoHuarue mabauust A.3

Temne- MakcumanbHas ynpyrocts sonsoro napa E, Mb
parypa, Temnepatypa (Recstble gonu rpaayca), °C
°C

0 0.1 02 03 04 | 05 | 06 07 08 09
27 357 | 359 | 361 | 363 | 365 | 368 | 370 | 372 | 374 | 376
28 378 | 38133 | 385 | 387|390 392 | 394 | 396 | 399
29 401 | 403 | 406 | 408 | 410 [ ©13 | 415 | 418 | 420 | 422
30 425 | 427 | 430 | 432 | 435 | 437 | 440 | 442 | 445 | 447
31 450 | 452 | 455 | 458 | 46,0 | 463 | 465 | 468 | 47,1 | 473
32 476 | 479 | 481 | 484 | 487 | 490 | 492 | 495 | 498 | 50,1
33 50,4 | 506 | 509 | 512 | 515 | 518 | 521 | 524 | 52,7 | 530
34 533 { 536 | 538 | 542 | 545 | 548 | 551 { 554 | 55,7 { 56,0
35 563 | 566 | 569 | 672 | 576 | 579 | 582 | 585 | 588 | 59,2
36 595 | 598 | 60,1 | 605 | 608 | 61,1 | 615 | 618 | 622 | 625
37 628 | 632 | 635 | 639 | 642 [ 646 | 649 | 653 | 656 | 66,0
38 663 | 66,7 | 670 | 674 | 678 | 682 | 685 | 689 | 693 | 696
39 700 | 704 | 708 | 714 | M5 | 719 | 723 | 727 | 731 | 735
40 736 | 742 | 748 | 750 | 754 | 758 | 762 | 766 | 771 | 715

AAs mocTpoeHus rpaduka obecreyeHHOCTH MOLIHOCTHY (pac-
[OAAraeMOH MOUIHOCTH) SIAeKTPOCTAHIUH IUPKYASILHOHHON CUC-
TEeMOW BOAOCHAOXXEeHHUs C BOAOXPAHUAUIIIEM-OXAAAUTEAEM 38AAET-
Csl PSIA 3HAUYEHMH €CTECTBEHHOM TeMIIePaTyPhl BOABI HEIIOAOIPeBa-
€MOr0 BOAOEMA.

3apaBaeMble 3HaYEHMS t, AOAKHEBI OXBATEIBATH BECh AUANIa30H
TEMIEPATYP BOABI AASI PECUETHOTO NMEepPHUOAR, BKAKOUAS JKapPKYIO
NATHAHEBKY.

3HauyeHUs1 MOXKHO MPUHUMATE 10 AUTEePATYPHBIM HCTOUHUKAM
[4]. [6]. [7] uam 110 AaHHBIM HaOGAIOAEHHH OArOKaMilel K 9AeKTpo-
CTaHLIMK THAPOMETEOPOAOTHYLCKOM CAYKOBL.

PacyeTHast CKOPOCTB BETPA ONIPEAEASIETCST CAeAyIoIuM obpa-
30M:

U3 tabaunsl 3 CripaBoOYHHKa (4. 3) BLIOUPAETCsi CpeAHEMeCs Y-
Hasi CKOPOCTb BETpa Ha BEICOTE (PAIOTEPa Wy, At K&XKAOTO Mecsua
HEOTONUTEeABHOro nepuoaa. Aas parioHa r. CMOAEHCKA BbICOTA
darorepa 16 M. AAs pacuera TeMIepPaTyphl BOABI IOCAE OXAAXKAE-
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HUS B TMAPOOXAGAUTEASIX 3Ty CKOPOCTh HEOOXOAMMO NPUBECTH K
CKOPOCTH BETPAa Ha BBICOTE 2 M AN FPAAHPEH — OT IIOBEPXHOCTH
CYLLH, AAST BOAOXPAHHUAHUIL — OT NOBEPXHOCTH BOABL.

PacueTHas cKOpoCTh BeTpa Ha BbICOTE 2 M NPUOAMKEHHO On-
pepeaseTcs o gopMyAe

o, =K Wy
rpe K — koaddunmnesT npusepeHus (PUCYHOK A.2).
' ‘[ j
K T L
08 |-\ —
K ] \
— 08
09 |~ : N T
A \
08 |— P 01— 3 ;
N~ @ : st -~
T T 06 N L
0.7 L ! ' T |
0 10 20 M ; T
) : Tosng
a 05 ™ T -4,_\
0 10 200 M

a — AAA TpUBEACHHUS 3HaUYeHKHs CKOPOCTU BeTpa Ha BHICOTE quore-
Ppa K CKOpPOCTH ne'rpa Ha BRICOTE 2 M OT NOBECPXHOCTH 3€PKaaa BOABI
BOAOXPAHUAMING; 6 — TO Xe OT NMOBEPXHOCTY 3€MAK
Pucynok A.2 — 3aBucumocTs Kodpdunuenrta K
OT BBICOTHI hAlorepa hq,

Apst datorepa BeicoTolt 16 M Koadguuuent nprueeaeHns K paseH
0,755 1 0,535 cOOTBETCTBEHHO IIpX pacyeTe CKOPOCTU BeTpPa Hap
BOAOM M HaA CYIUEH.

PacueT ckopocTel BeTpa NpHBeAeH B Tabaune A.4.

Tabnunya A4

Bce';(:g?c’:; K Anpenb Mait WioHb Wons | Asrycr | Centabps | OxTabpe
W - 44 41 39 36 | 35 37 43 .
w2 0,755 33 31 2,4 2,7 26 28 32
e 0,535 24 22 2,1 19 19 20 2'3._J
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INpuaoxeuune b

(obszameabnoe)

NPUMEPb! ONPEAENEHNS OBECTIEYMEHHOCTH
3NEKTPUHECKOM MOLLHOCTH

IMMpumep 1. TIL c rpapAnpHsIMH

Heobxo0AMMO OnpeAeAuTh pacrnoAaraemMyro MOIWHOCTh TIL]
CTPOSIILEHCST DIAEKTPOCTAHIIMN C TPAAMDPHSAMM AAS AETHETO TTepUOAA
3KCIIAyaTal[UHU.

HcxopHbBIe AaHHbIE

Pation pacnoaosxkenus TOL] — Mockosckasi 0OAaCTb.

PacdyeTHas cxeMa QUPKYAALMOHHOTO BOAOCHAGXXeHUs ¢ rone-
PeUYHBIMU CBSI3SIMH (LIUPKYASILIUOHHBIE HACOCH! YCTAHOBAEHE! B 1€ H-
TPAABHOH HaCOCHOMH).

Ha T3L] ycTaHOBAEHH!:

— Typ6una Ne 1 [1T-135/165-130/15 TM3 ¢ KoHAEHCATOPOM
K-2-6000-1, w" = 12400 m3/4,

— TypOuHb Ne 2 u 3 T1T-80/100-130/13 AM3 ¢ KOHAEHCATO-
poM 80-KLIC-1, w! = 8000 m3/y;

— IMPKyAsLHOHHBbIE HacoCkl 2x40 B-16a cymMapHOH nopadei
25200 M3/4 ipu A@BA€HMH 24 M BOA. CT. Pacxop oxaakaaloulen
BOABI uepe3 KoHaeHcaTopsl 22000 M3/u u wepes MI'O 3200 m3/4 ¢
BO3BPATOM Ha CTOPOHY BCACBIBAHHS LIUPKYASLIMOHHbIX HACOCOB.

OxADKACHUE IIMPKYASIIMOHHON BOAB! IIPOM3BOAMTCS AByMsI TUIIO-
BBIMH OallleHHBIMH ACHOYHBIMY TPaAMPHSIMU C HAIIOPHBIM BOAOPAC-
IpEAGACHHEeM U ABYXBSIPYCHBIMH aCOOLIEMEHTHBIMN OPOCHTEASIMH:

— rpapupHa Ne 1 naowaaeio opowmenus F, = 1520 m? ¢ pac-
CTOSTHUEM Me>XXAyY acOOHEeMEHTHLIMH AMCTAMU OPOCUTeAs] 25 MM
paccuuTaHa Ha oxaaxkaenue 10500 m3/4 Boapy;

— rpapupns Ne 2 naoiaaeio opowenus F, = 2100 M? c pac-
CTOSIHMEM MEeXAY acOOLeMeHTHBIMHM AMCTaM¥u opocuTeAas 20 My
paccuuTaHa Ha oxaaxkaerne 14700 m3/4 BoAEL

PacyeTHBIN PACXOA OXAAKAAIOLWEN BOABI B UMPKYAAIMOHHOMR
CHCTEMC IIPUHUMAETCS U3 YCAOBUS pabOThl UPKYASILIMOHHBIX Ha-
cocos pasHEIM 22000 M3/4.
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T'papAMpPHU HAXOAATCS B XOPOIIeM COCTOSTHHUH, UX OXAKAAIOLIAs
3 EKTHBHOCTL COOTBETCTBYET HOPMaTUBHBIM XapaKTepHCTHKaM.

PacyeTHast 3A€KTPHYECKAs] HArpy3Ka M PacxoA CBEKero napa
Ha TypOuHy Ne 1 135 MBt u 580 t/u; Ne 2 — 80 MBr u 310 1/4u;
Ne 3 — 80 MBT u 358 1/4.

CpeaHue AeTHHe Harpy3KH peryAupyeMulxX oT00opos 1 OTOODEI
Ha pereHepanuio TypOUHbL

Typbuna Q, Mkanfu O 1ia Dn T4 Dper TH4
Ne 1 30 58 120 172
Ne 2 - ~ - 90
Ne3 30 58 50 107

PacyeTt IPOU3BOAUTCS B CACAYIOILEM MOPSAKE:

— NP 3KCIAYATalMOHHEIX 3HAYEHUSX PETyAUpPYeMBbIX 0THo-
poB T u I'1 u HOMUHaAARHON IAEKTPHYECKOH HATPy3Ke 110 AUarpam-
Me PEeXXHUMOB ONPEAEASIeTCs] C COOTBETCTBYIOUIMMH NTOTIPABKAMHU
PACXOA CBEXXETO Iapa U BEIYMCASIETCS PACXOA fTapa B KOHAEHCATOD
D, B cOOTBeTCTBUH C POPMYAOI (5.2) NPH PACYETHON 3AEKTPHYEC-
KOH HarpyakKe M 3KCIIAYaTalMOHHBIX 3HAUYEHUSIX PEryAMPYEMBIX OT-
fopos Typbunel Ne 1 — 230 /4, Ne 2 — 220 7/4, Ne 3 — 143 1/vy;

— TIPOU3BOAMTCH PACIPEACAEHHE CYMMapPHOro Pacxoaa uup-
KYASIMOHHOM BOABI MEXAY KOHAEHCATOPAMH B COOTBETCTBUM C
topmyAoit {5.4) aas TypOuns: N2 1 — 9606 M3/, Ne 2 — 6197 M3/,
Ne 3 — 6197 M3/u;

~ THAPaBAMYECKAs! HAarpy3Ka Ha TPaaupuyu W, pacrpeaeasercs
B COOTBETCTBMHU ¢ hopmyaoit (5.3):

Noe 1 — 9237 m3/y;

Ne 2 — 12762 mM3/u;

— TeNAOBasi HATPY3Ka IUPKYASILIUOHHON CUCTEMB! B pacyer-
HOM pesxHuMe orpepeasieTcst 1o popmyae (5.5):

UP = 230 x 550 + 220 x 535 + 143 x 550 = 322850 Mxan/4;

— OIpeAeAsieTCst CPeAHsIs YAEABHAsA TEMAOBasi Harpy3ka Ha
TPAAUPHH 1To dopmyae (5.6) U nepenaa TeMnepaTyp BOALI B rpa-
AMPHsIX 110 hopmyae (5.7) B paCUeTHOM PeXxuMe:

u?, = 322850/3620 = 89,2 Mkan/(am?);
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3620
22000

— 00 HOMOrpaMMawm [1] onpeaeasieTcsi TeMnepaTypa OXAaHA3-
IOIIel BOABI t, ¥ 15 (AASE PACYETHON ¥ HECKOABKUX MIPOU3BOABLHAIX
YAEABHBIX TETIAOBBIX HATPY30K, MEHBIINX PAaC4eTHOH) 1 nepenap,
TeMneparyp At npu cpepHeln ckopocTu Betpa 3 M/c. Pesyanrarut
CBOASTCA B Tabauny b.1

Tabnuua B.A

At™® = 89,2 x

= 14,7°C;

Uep Atee 9 % papuprs Ne 1| Tpaanons Ne 2 ! 8
Man/em3|  oC C % t2r°C 12°G P
4 86 16,8 192 {184
5 | & 19,1 27 %5
{10 76 221 233 24
60 96 | 15 7 246 26,9 254
20 65 274 28,2 77,6
25 56 29,7 30,7 30,3
- 30 47 32,1 325 326
|4 86 18,1 19,9 19,2
5 80 203 22,4 216
10 76 232 24,4 239
70 11,2 15 71 256 26,9 %4
20 65 28,1 29,3 28,8
25 56 30,6 LR EE
30 47 328 87 | B3
4 86 19,3 21,0 20,3
5 80 21,5 23,4 22,6
10 76 24,0 56 | 250 |
80 12,8 15 71 26,5 28,1 273
20 65 28.9 30,3 287 |
2% 56 31,0 25 318 |
30 47 334 345 34,0
4 86 218 22 212
5 80 26 244 | 236
10 76 25,0 264 268
89,2 147 15 71 27,2 28,1 28,0
20 65 295 31,0 30,3
25 56 313 329 29
30 47 337 348 ®a |
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— IO IOAYYEHHBIM 3HAYEHHsIM 5° CTPOMTCs rpaduk 13 = f(u
ipucyrox B.1).

°c

35].

o

= 8=30°C

33

25

-1 20

15

10

T U
S0 60 70 80 90 Mexan/(y.m?)

15

a& — TOYKH HaYard M3MeHeHHs Harpyskd TypOMH MO YCAOBMAM OX-
Aaxpenuns MI'O; b, ¢, & ~ Toyku Hayana M3MEHEHHUs HATPY3KH TyYp-
Gun (Touke nepernda) cooTBercTBeHHO Ne i, 2, 3

Pucynok b.1 — 3aBncuMoCTs TeMnepaTypbl OXAAKAAIOLIEH
BOABI OT CPeAHEH YAGABHOU TENAGBOY Harpy3KHu rpapMpeH

H TeMrepaTrypsl Bo3ayxa AAst TOLl ¢ HMpKYASIIIHOHHOR
CHCTEMON € TPAaAUPHSIMH

Pacyernas AuHUS 00eCIIEYEHHOCTH CTPOUTCA CAEAYIOUHM 06-
pasom:

— YCTAaHABAMBAIOTCS ABA NIpepeAd ANHUH OrpaHHYeHus: I10 yc-
AOBMSIM OXA2XKAeHus MI'O HesaBucuMMO OT Harpy3ku M 1o Iipe-
ACALHO AOTIYCTIMOMY AGBACHHIO HACHIIIEHHOTO apa B KOHAEGHCA-

Tope p, = 12 kIla (0,12 krc/cM?); 1, = 49,1°C;

np
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— 33AQETCA HECKOABKO 3HAYEHHMH TeMNepaTyphl OXAaXKAAI0-
e BoAH t5 = 33; 29; 25; 20°C;

— 1o ¢opmyae {5.11) BEIUHCASIETCA 3HAYEHHE HATPEeBa BOABI B
KOHAEGHCATOPE KaXKAOH TypOHUHBI:

o 230x550

AP = .

e 132°C;
220x 535

AtP, =220 o oC

=T 19,0°C;
143x550

AP, =—T2 oC.

%= T 12,7°C;

— IPU PACYETHOM 3HAUCHUU ij- M3BECTHOM 3HAUEHHU \V”. u
MIPH KQ&KAOM M3 3aAaHHBIX 3HAUESHHUH (5} TI0 HOPMATHUBHOM XapakTe-
PHUCTHKE KOHAEHCATOPA OIPEAEAsieTCsl COOTBETCTBYIOIee 3Have-
HYe TeMITepaTypHOTo Hamopa oOt;;

— 110 popmyae (5.10) onpepersiercst 3HaUeHHE TEMIIEPaTypL!
HACBILIEHHOTO Napa AAST KaXAOH TYPOHHBI IIPH Ka’KAOM M3 3apaH-

HBIX 3HAYEHUH TeMIIepaTypPbl OXAQKAAIOWEH BOABL. Bee nnoayyen-
Hble 3HaYeHMsI CBOAATCS B Tabauny b.2.

Tabnunya bB.2

TypGoarperar Ne 1 TypGoarperat Ne 2 TypGoarperat Ne 3
ae, Clayc |t 'Cf atd, ”CTm:"c e a, Clasec [t °C

33,0 13,2 38 | 500 19,0 86 | 605 12,7 57 | 514
29,0 13,2 40 | 46,2 19,0 8,8 56,8 12.7 59 | 476
250 13,2 42 | 424 19,0 90 | 530 127 61 | 438

20,0 13,2 45 | 377 19,0 93 | 483 12,7 63 | 390

e

— [10 3Ha4YEeHHUAM t, U3 TabAuUE! b.2 npu COOTBETCTBYIOLIUX
3HAYEHHUAX 15! AN KKAOHN TYpOUHBI CTPOKTCS rpaduk t/ = f(15")
¥ rpapuueCcKH OPEARAACTCS 3HAUeHHUE t), COOTBETCTRYIOLIEE TeM-
neparype HachIUEHHOTO napa t,, = 49,1 °C (pucynox 5.2).

30



60 / 1]

pay

i
z
149/ ->-/.IL- -~/-Fr'—~- ———1
WA N L
Mo lws 2 1t
20 30 40 °C

1,2, 3 = COOTBETCTBEHHO pAS TypOMH Ne 1, 2, 3

Pucynok b.2 — 3aBucHMOCTS Temneparypbl HachlUCHHUS
lapa OT TeMIepaTypnl OXAdaKpalouei BOAbL

TMoAyueHHble 3HAYEHUSA 5 ABASIOTCS TOYKaMH HavyaAa U3MEHe-
HUSI HAIPY3KX COOTBETCTBYIOLIEH TyPOMHEI, T.€. TOUKAMMU II€peru-
fa, ¥ paBHbI COOTBETCTBEHHO AAs TypOuH Ne 1, 2, 3 — 32,0; 21,0;
30,5°C (na pucynke B.1 Toukn b, ¢, d).

INocaepHel TOUKOM nepernba ANt BCceX TypPOUH sSIBASIETCST TOYKa
a Ha pucyHke b.1 B MecTe nepeceuenust auanu t3* = 33°C ¢ AUHU-
e}l IPpeAEABHOTO AABAEHHUS OTpadOTaBUIETO Mapa;

— AMASl AGHHBIX 3HaAYeHHH TeMIiepaTyp TOYeK neperuda npu
pacyeTHOM 3HAUYEHMWH ij YU U3BECTHOM WKJ. ONPEAEASIIOTCS COOT-
BETCTBYIOILME 3HAYEHUS t, KAKAOM TYPOUHEL.

3Hauennsa At} y>xe BEIYMCAEHBI paHee (cM. Tabanny b.2).

3Ha4YeHHUs 6tJ [IPY COOTBETCTBYIOILMX 3HAYEHHSAX (5 OIPEeAensi-
IOTCS [I0O HOPMATHBHLIM XapPAKTePUCTHKAM KOHAEHCATOPOB.

Bce noayyeHHBIe 3HaUEHUS CBOAATCS B TaOAuny b.3.

Tabnuuya b.3
TypGoarperat Ne 1 Typboarperat Ne 2 Typboarperar Ne 3

5 °C
L A2, 'C | bt °C |t °C| AtR, °C| 8, °C | t), °C| Athy °C [8n°C |t °C
330 | 132 | 380|500 | 190 | 860 | 6060 127 | 57 | 514
20| 132 |39 |[4310| 190 | 863 | 6013 | 127 | 58 | 505
305 | 132 | 393 |4763| 190 | 873 [5823| 127 | 59 | 43,1
210 | 132 | 444 | 38641 190 | 910 | 4910 | 127 63 | 400
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TTo dbopmyae (5.12) Beraucasiercs Ko3HUUMEHT YMEHBIICHUS
NapOBOM HArpy3Ky KOHAEHCATOpa KaXXAOH TypOMHEI AAG TeMIIepa-
Typ TOUEK neperuda:

X, = (49,1 — 33)/(50 — 33) = 0,947,
X, = (49,1 — 33)/(60,6 ~ 33) = 0,583;
X3 = (49,1 — 33)/(51,4 ~ 33) = 0,875 u A
B cooTBeTCcTBMY C BEIYUCACHHBIMM 3HaYeHUsIMU X; 10 hopmyne
(5.13) onpepeAsTroTCSt paCXOABI 11apa B KOHAGHCATOPbI TYPOMH U 1O
dopmyae (5.6) cpepHsist yAeAbHAS TEIIAOBAsk Harpy3ka Ha Ipapup-
HY, COOTBETCTBYIOMIAA 3TUM PACXOAAM.
Hampuwmep, npu t§* = 33°C
D,, = 0,947 x 230 = 218 1/y;
D,, = 0,583 x 220 = 128 1/y;
D = 0,875 x 143 = 125 t/u.
u,, = (218 x 550 + 128 x 535 +
+ 125 x 550)/3620 = 71,03 Mkaa/ (u-M?) ¥ T.A.

Bce noAayueHHbIe 3HAaY4EHHS CBOAATCH B Tabauny b.4.
Tadnuua b.4

1l
i

il

@ o Typ6oarperat Ne 1 Typ6oarperat Ne 2 Typboarperar Ne 3 Ueo
2 Y Dy /4 %2 Dy /4 % Dyt/u | Mean/(umd)
33,0 0,947 218 0,583 128 0,875 125 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 >1 230 1 220 >1 143 | 892

ITo nOAyYEHHBIM 3HaAYEHUSIM U, Ha pUCYHKe B.1 crpownTca Au-
HUsI OTPAHUYEHMUSI 10 NPEASABHO AOIIYCTUMOMY AABAGHHIO AO Ilepe-
cevyeHMs C AuHKeH orpadnyenust ¥ = 33°C u ompepeasieTcs NOAO-
XeHUe pacyeTHON AUHUM OTPaHHYeHUs.

Ha pucyske B.1 METOAOM UHTEPNOAAUHH OIPEAEASIOTCE 3Ha-
YeHUs: TeMIlepaTypbl BO3AyXa 10 CYXOMY TePMOMeTpy 8, Ipoxoas-
e yepes TOuKM neperuda (a, b, ¢, d). Pacxoa napa B koHaeHca-
TOPBI TYPOUH AASL ITUX TOUEK BBIYMCAEH paHee.

Pacxop napa B KOHA@HCATOPEI TYPOMH B CAy4de OrpaHMYeHust
MOUJHOCTY TYPOMH IO YCAOBUsAM oxnaxpaeHuss MI'O npu yBeanye-
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HUM 3Ha4eHus O Bhillle 3HaYeHUs B TOUKe neperuba npu 1 = 33°C
(B TOuKe a) onpepeasietcs 110 popmyae (5.14).

Hanpumep, Ha pucyuke B.1 B Touxke nepeceyeHust AMHWUH
8 = 30°C c aunmen 1 = 33°C pAonyCTUMAas YAeAbHAs TENAOBAs
Harpy3Ka paBHa 66,5 Mkan/(u'M?), CpeAHSsT YAGABHas TE[IAOBaS Ha-
rpy3ka rpapupes 71,03 Mkana/ (4-m?). Pacxoa napa B KOHAEHCATOP
K&XXAOM TypOUHBI DY 3TOM PaBeH:

D,, = (66,5/71,03) x 218 = 204 1/x;
D,, = (66,5/71,03) x 128 = 119,8 1/y;
D, = (66,5/71,03) x 125 = 117 T/u.

Tlo »3BecTHBIM yXe 3HAYEHHAM ij no dopmyae {5.16) uru
(5.17) onpeaeAsIOTCS PacXOABL CBEXXEro fapa Ha KaXXAYIo TypOuHy
¥ IO AMarpamMMe pe>XMMOB COOTBETCTRYIONIAs UM MOIHOCTE. I1pn
3TOM YYUTHIBAIOTCS NONPaBKU AN Ha U3MeHEeHHe AABAeHHsI Tlapa
B KOHAEHCaTope. AAsI 3TOro BHaYaAe Ipu DKJ. u 15} onpepeasiercst P,
a sarem no rpaduky 4N, = f (P, D ) onpepeasercs AN, .

PesyartaTel pacueTa cBOAATCS B Tabauny B.5, no koropoit crpo-
urcst rpapux No., = f(6) (pucynox B.3).
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PucyHok B.3 — 3aBMCHMMOCTb 3JAEKTpHYECKOM MoumHOocTH TOIY
OT TeMIIEPaTYPbl OKPY)XAIoUIero BO3ayxa

Ha rpadure N}, = f(8) nanecensl TO4Yka 1, COOTBETCTBYIO-
1851 MOLU[HOCTH 3AEKTPOCTAHLIMU NPU PACUETHOM 3HaUYeHUH TeM-
nepatyph! arMocgepHoro Bosayxa 24,6°C, npMHMMaeMOM IIpu Npo-
€KTUPOBaHUM IPAAUPHH, ¥ TOUKE 2, COOTBETCTBYIOLIAS TeMITePaTy-
pe aTMocdepHOro BO3AyXa B Yachl yyeTa paboyedl MOILHOCTH.
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Ta6nuuya B.S

Typ6oarperat Ne 1 TypGoarperat Ne 2 Typ6oarperat Ne 3
Sl e | .. N
sZ loC 8°C | p, N, AN I D) N;y AN, 1Dy | Ny |AN pect
é § T | MBt | gl T IMBr) g | T | MBT MB; MBT
d {210 -1 | 580 [ 1344 | 06(310}766| -34 |38} 788 |-12| 290
c 1305{224]|580|1320|-3,0] 211|533 47 |35 752 | 48| 261
b 1320275|580| 1314 {-36| 191 |477| -43 |341| 71,56 | 45| 251
a 1330290566 129,7 {-33| 1831458 -41 |333| 69,7 |-43| 245
- |330(300]546 {1160 |-30] 171|410 40 |321] 658 |42} 223

CoraacHO IPOBEACHHOMY PacyeTy OrpaHuyeHuUst SAeKTpudec-
KOM MOLJHOCTH IACKTPOCTAHIUN TOABASIOTCH Y)XKE IIPU OTpHLA-
TeABHBIX TeMIepaTypax aTMOC(epHOro Bo3ayxa U3-3a MpeBhiiie-
HHUS MaKCHUMaABHO AONYCTHMOrO A@BA€HMs oTpaboTaBuiero napa B
KOHAeHcaTope TypOuHEl Ne 2. OCHOBHOM NIPUYHHOM AQHHOTO Orpa-
HHUYEHUST IBASETCS HEAOCTATOYHOE KOAMYECTBO OXAKAAIOLIEH BOABI
AASL paOOTHI TYPOMHEL B KOHAGHCAUMOHHOM pexume. OCTarbHBIE
TyPOMHEL IpH 3TUX JKe TeMIlepaTypax paboTaioT B paCUeTHOM pe-
xume. [1pu Temnepartype Bosayxa 22,4°C orpaHHyeHHs MOIHOCTH
MOSIBASIIOTCS TaK’Xe MO peXumy pabotel Typbuns Ne 3 u npu
TeMreparype Bo3ayxa 27,5°C no pexumy paboTsl TypOuHbr Ne 1.
TTpHYKUHOM AGHHBIX OFPDAHUYEHNH IBASIETCS MAABIM PACXOA Napa u3
peryaupyembeix oTOOpOB.

AAs COKpallleHUs] OTPaHUYeHU 3AeKTPHAYECKOW MOIHOCTH
PEKOMEHAYIOTCSI CACAYIOIIME MepONpUsITHS:

— cHaraHCUPOBATh PACXOAB! 1Iapa M OXA@XKAQIOUIEH BOALI B
KOHAEHCATOPBI TYPOUH UCXOAS U3 IPOEKTHOH KPATHOCTH OXA&XK-
ACHUS;

— obecneyuThb NoAaYY OXAdXAAroWel BoAbL Ha MI'O u3 Apyro-
rO UCTOYHHUKA BOAOCHAOKEHNA;

— paccMoTPeTb BO3MOXXHOCTb YBEAMUYEHUSA PACXOAOB OXA&K-
A&IOILIer BOABI B CHCTeMe HHUPKYASIUY, & TaKKe UEAeCO0OPasHOCTS
YCTAHOBKYA AOTIOAHHTEABHOT'O F’UAPOOXAAAUTEAS. HAH MOAECPHU3a-
LMY CYLIECTBYIOIUX I'PAAUPEH C YBEAUYEHHEM IHAPABAMYECKOMH
HAarpy3K{ 1 oxAaxAamouen 9GekTUBHOCTH.
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I pumMep 2. I'PIC c BOAOXPAHUAHIIEM-OXAAANTEAEM

HcxoaHble AaHHBIE

Paron pacnoaoxkenust TPOC — MocCKoOBCKas 0OAACTb.

PacyerHast cxeMa UUPKYASIZHOHHOIO BOAOCHAGKeHMs C Mofie-
PEUYHBIMH CBA3SAMU (LIMPKYASMOHHBIE HACOChI YCTAHOBACHEI B LIeH-
TPAABHOM HACOCHOM CTaHIIUU).

Ha I'POC ycraHoBACHBL:

— 12 Typ6oarperatoB K-210-130 AM3 ¢ KOHAEHCATOPAMHU
200-KLIC-2, w* = 25000 m3/u;

— UUPKYASILIMOHHBIE HACOCHI CYMMapHOW nopauei
25000 x 12 = 300000 m3/y; CYTO4YHBIN PAacX0A UUPKYAALMOH-
HOM BOABI, cOpachiBaeMO# B BOAOXPAHUAUILE, COCTABASET
300000 x 24 = 7,2x 108 m3/cyT.

OxraxpeHNe HUPKYASIMOHHON BOABI TPOU3BOAUTCSE B BOAO-
xpaHuAunuie-oxaapureae. IMo [1] HaxopaTes:

- KOo3(h(uLKeHT UCIOAB3OBAHNA BOAOXparuAuia K, = 0,6;

— o0I1as NAOIaAb BopOXpanuauiia Q = 10,2 KM2;

— IAOLAAB AKTHBHOM 30HB Q= K Q = 0,6x 10,2 = 6,12 km?;

aKT
— YAeABHast NIAOLIaAb AKTUBHOM 30HBI

0y, = (Q,,/W) =6,12x 10%/7,2x 10° = 0,85 m?/(m*/cyT);
— PacyYeTHasA HOMHWUHAAbHAs 3AeKTpHUYeCKast Harpyska Ka)KAOf’,I

Typ6unsr 210 MBT;

— Pacxop Iapa B KOHAEHCATOP TYPOUHLI IPH PACYETHON DAK-
TPUYECKOW Harpyske D} = 420 1/y;

— PAacxop LUPKYASLHOHHOM BOABI Yepe3 KOHAEHCATOp TypOu-
el W, = 25000 M3/4.

PacueT IpoU3BOAUTCSI B CAGAYIOLIEM TTOPSIAKE: ONPEAEASETCS
HarpeB BOABL B KOHAeHCATOpe TypOWHBI IPH PACYeTHOM Harpyske:

Al = (550 x 420)/25000 = 9,2°C;

— IIPH 338A3HHOKN CKOPOCTH BeTpa w, = 2M/C U HECKOABKHX
3HaueHUAX At,, MEHBIIMX PACUETHOM, AAST HECKOABKHMX 33AaBAeMBIX
3HaueHu# t, N0 HOMOrpamme [1] onpepeaseTcs TeMneparypa ox-
A@XAQIOLIEH BOABI HA BXOAE B KOHAEGHCATOPHI TypOuHELL. Pesyarra-
TBl CBOASITCA B TaOAMLy b.6.
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Ta6bnuuya bBb.6

AteC

5 6 7 8 92
8teC | L°C | 8tC | £°C | 8tC | £°C | 8tC | t°C | &teC | °C
10 109 | 209 | 120 | 220 | 130 | 230 | 139 | 239 | 148 | 248
15 9.1 241 | 10,1 | 251 | 111 | 261 | 120 { 270 | 130 ;| 280
20 7.2 27,2 8.2 282 | 92 292 | 10,1 | 301 | 109 | 308
25 55 30,5 64 | 314 ( 73 | 323 | 82 {332 | 90 | 340

To noAyueHHBIM 3HAYEHUAM t, CTPOUTCS rpaduK t, = f(AL™, t) —

pucyHoK b.4).

PacueTHasi AMHMS OTPAHUUYEHUST CTPOUTCS CACAYIOLIUM 00pa3oM:

— YCTaH&BAHBAIOTCS AB& NpejpeAa AMHUYU OTPaHHYEHUA: 110
ycaosusm oxaaxpernst MI'O t, = 33°C 1 1o npeAeABHO AOTTYCTUMO-
MY AGBAEHHIO HACBIIEHHOrO Iapa B KoHApeHcarope p, = 12 klla
(0,12 krc/cm?); " = 49,1°C;

H
—~ 3a8AAETCS HeCKOABKO 3HAaYEHHMU TEeMIepPaTypPhl OXAAKARI0-
nien BoARL: 33; 28; 24; 20°C;
~ IIpY PacyeTHOM 3HaYeHHM DT, U3BECTHOM WKJ. Y IIpH Kax-
AOM U3 33AAHHBIX 3HAYEHUH TeMIepaTypsl BOABL 10 HOPMATHBHOU
XapaKTePUCTHKE KOHACHCATOPA OIIPEASASIETCS COOTBETCTBYIOILee
3HaYEHHUe TeMIIePATYPHOro HANOPa;

°C|lscn ; i !
N te te=25T
e i
£ el e 2
. \4
)/— 13
5_ // - :_ ———— : ....'10
N S 4‘ ‘___I A :
5o R A ce
! R

s 6 717 8 9 °C

Pucynok b.4 — 3aBMCHMOCTB TeMNepaTypsl OXAAXKAAIOLEH
BOABI OT Mepernajsa reMneparyp BoAbl B THAPOOXAAANTEAE 1
TeMnepaTypbl BOALI B BoAoeMe A1 TPIC ¢ MpKyASIIMOHHOM
CHCTEMON BOAOCHADXXEHMS C BOAOXPAHHUAMINEM-OXAAAHTEACM
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— 1o dopmyae (5.10) onpeapeaseTcsi TeMepaTypa HachbIl[eH-
HOTO 11apa AASt K&OKAOW TyPOUHBI IIPY KAJKAOM M3 3aAdHHBIX 3Have-
HHUH TeMIepaTypbl OXAAXKARQKIEH BOABI (B AQHHOM CAydYae IIpH
HAAHMYHH OAHOTHMIIHBIX TYPOHWH M paBHBIX YCAOBHM MX 3KCIIAYATa-
LMK 3HAYEHUsT TEMIIePaTyPhl HACHILEHHOTO 11apa BEIMUCASIFOTCS AAST
OAHO¥M TYpOWHEI).

Bce noaydeHHple 3HaueHHST AAS OAHOM TypOUHBI CBOASITCS B
tabauny B.7.

Ta6nunuya B.7

1L°C At? °C Arec L °C
33 9,2 52 472
28 92 5.4 42,6
24 92 57 389
20 9,2 6,0 35,2

M3 Tabanner B.7 caeayeT, 4TO B AAHHOM CAyYae OTpaHUYeHwust
MOIIHOCTH M0 NPEAEABHO AOITYCTUMOMY AABAGHUIO He BYAeT, Tak
K&K TPU PACXOAe OXAAXKAQIOU{ed BOABI, PABHOM HOMHHAABHOMY
PacxoAy BOABL, AABAEHHE B KOHAEHCATOPE HE AOCTUIAET IIPEAEAD-
HO AOTIyCTMMOTO 3HayeHusi, papuoro 12 kIla (0,12 xrc/cm?). Orpa-
HIUEHUS MOIJHOCTH HauHyTCst npu t, = 33°C, uameHeHue temre-
PATYpPHI BOABL OYAET CKa3hIBATHLCS Ha M3MEHEHUH AGBACHYS 11apa B
KOHAEHCATOpe U COOTBETCTBEHHO Ha U3MEHEHUH MOIIHOCTH 1IpHU
pacyeTHOM 3HAYEHUM PACXOAQA Hapa B KOHAEHCATOP.

CooTBeTCTBYOIHEe 3HAYCHUS AN onpeaeAsroTCs AASL 3HA-
YeHUH TeMIepaTypul BOABI, MeHpuInx 33°C, mpu AtP = 9,2°C
(D, = 420 1/1) 10 HOPMATABHBIM XAPAKTEPHCTHKAM KOHACHCATOPOBR.

Pe3yApTaThl BEIYMCAEHHH CBOASTCS B TabAuny b.8.

Tabnunya B.8

o o p2 AN > Z AN 2 N;;\cn
t°C ©°C | a (krefem?) MBP; MB: N MBr MBT
10 248 7,5 (0,075) 5.4 -64,8 2046 2455,2
15 28,0 8,7 (0,087) -15 -90,0 202,5 2430,0
20 30,9 9,8 (0,098) -10,0 -120,0 2000 2400,0
235 330 11,6 (0,116) -12,0 -144,0 198,0 2376,0
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3HaueHwue t,, IpU KOTOPOM HAYHYTCA OTpaHMUYEHUsi MOLHOCTHU
no ycaoBusaM t, < 33°C, paBHo 23,5°C. DT0 3HaYEHHE OLIPEACAEHO T10
pucyHKy b.4. [1pu 3Havenusx t, 6oapmux 23,5°C, no pucysky 5.4
OMpEeAEAIeTCsT COOTBETCTBYIOWIEe 3HaYeHue At™ 1 o dhopmyae (5.15)
BBIYHCASIETCA 3Ha4eHue D,

Hanpumep, B TOUKe nepecevenus AuHuu t, = 25°C 1 AMHHUH
e = 33°C At*® = 7,8°C.

Torpa D, = (25000 x 7,8)/550 = 359 1/umn D, = 359/0,7 = 513 1/u.

I'lo pparpamme pexxumosn typboarperatoB K-210-130 onpepe-
ASIETCS1 COOTBETCTBYIONIas MOIMHOCTL N = 186 MBrT.

ITonpaeka AN, npu t, = 33°C, 17 = 47,4°C no HOpMaTUBHOMN
XapakTepUCTHKEe KOHAGHCATopa coctasaseT 12 MBT.

[To pasHBIM TaOAMIE! B.8 11 3HaUeHHIO MOIIHOCTH, OLIPEAEAEH-
HOM npu t, = 23,5°C u npu pApyrom 3Havenun t, > 23,5°C (B pAaHHOM
npumepe t, = 25,0°C), crpourcs aapucumocts N, = f(t,), moxa-
3aHHas Ha pucyHke B.5.

3 pacCMOTPEHHOTO IPHMepa CAGAYET, UTO OrpaHUveHMe yCTa-
HOBAGHHOU (HOMMHAABHON) SAEKTPUYECKOW MOUHOCTU IIPOUCKO-
AUT NPU AOCTPDKEHUY 3HAYEHUST €CTECTBEHHOM TeMIepaTyphl BOABI
B HEINOAOrpeBaeMoM BopoeMme, paBHoro 23,5°C. Ho Tak kak AAst
MoOCKOBCKO# 00AACTH CpeAHeMeCsTIYHbIe 3HaYeHUs He IIPEeBbIIaoT
19,9°C, orpaHuyeHMs: YCTAHOBAEHHOUN MOIHOCTH SAEKTPOCTAHIUH
[0 TEMIIEPATyPe X KOAUYECTBY OXA&XKAECHHOH BOABI He GYALT.

M8+l y
250

2000 Joroe oo

te:
s °C

PucyHok B.5 — 3aBHCMMOCTb IAEKTPHUECKOM
momuocT I'POC oT TemnepaTypsl BOABI
B HEIOAOTpeBaeMoOM BOAOEME
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MNpumep 3. TOU c rpaAnpHIMH ¢ HAOYHOH CXEMOM
pacnoAoXeHus Typ60arperaros (IMPKyAsiIMOHHbIE HACOCHI
yCTaHOBAEHBI B MALIMHHOM 3aAe Nepep KOHAeHcaTopaMu TypouH)

B 0CHOBY pacyeTa 3aA0KeH NPUHLHUI IDOBEPKH TeMIepaTyphl
Nno ABYM OIDAaHUYMBAIOLUHM MapaMerpam:

— MAKCHMMaAbHO AONyCTUMOM TeMIepaType OXAaxaalouien
BOAbI, TOA@BaeMor Ha MT'O, KOTOpas He AOAXKH& NpPEBBIIIATH
33°C;

— MaKCHMaAbHO AONYCTHMMOMY A@BAEHHIO oTpafoTaBuiero
rapa B KOHAGHCATOPe TYPOMHEI, KOTOPOE He AOAXKHO [1PpeBBILIATh
12 xIa (0,12 xrc/cm?).

PacyeT obecrneyeHHOCTH YCTAHOBAGHHOM MOILHOCTH HMPKYAS-
LIMOHHOM CHUCTeMOM NPOBOAUTCS B AMANa30HE TeMIIepaTyp aTrMoc-
(pepHOro BO3AYXa M OTHOCUTEABHOH €r0 BA&KHOCTH, XapaKTePHBIX
Mt paitoHa pacnoaoxenust TOL. Aas paboTel Typ6oarperaTos B
HIOAE [IPHHUMAIOTCSA WX YCAOBHS PabOTHl C HOMUHAABHON MOLIHO-
CTBIO U NAGHUPYEMBIM PACIIPEACACHUEM TEMAOBBIX HAIPY30K MEXK-
Ay peryaupyeMeimu otbopamu Typoun Tu I1.

PacueTHble 3IAeKTPUUECKHEe HAarPy3KH, HATPY3KH PEeryAHpyeMbIX
0TDOPOB B MIOAE Y PACXOAB! I1apa B KOHASHCATOP NPEACTaBACHEL B
Tabauie B.9,

Tabnuua B.9

Tfj;gmiix Tygg:%] :‘A"é‘: Dati4 DT Doer Ty Dethi

1 NT-60-130 60 76 15 2! 108

| 2 T-50-130 50 - 224 51,6 126
3 P-50-130 50 Peaeps

4 NT-135-130 123 - - 182 330

5 T-50-130 50 - ~ 58,6 140

CymMMapHbBIH pacxop OXAaKAAIoHen BoAsr 29340 M3/4 pacnpe-
AGAEH N0 KOHAGHCATOpaM TypOUH 1o pakTHYeCKOM rojpaye cooT-
BETCTBYIOIMX HACOCOB M PACX0OAQ Ha BCIIOMOraTeAbHOe 060PyAO-
BaHHE.
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) Pacxop sofibl Ha
Tun TypGursi Pacxon r:onba Wy, BCMOMOraTeNsHoe st+2°C
Ml o6opynosane, MM
7-60-130 6150 6.8
T-50-130 4647 1954 6.8
P-50-130 -
MT7-135-130 7200 1445 73
T-50-130 6275 1445 72
Umoeo... 24272 4844
MpumevyaHue - TemnepaTypHblil Hanop ONPEAEEH C YYETOM 3KCNNYaTalyMoH-
{_Horo yxyguiens Ha 2°C.

TuppaBAnMueckas Harpyska 0 rpapAuPHAM pacipepeseHa B Co-
OTBETCTBUH C NOAYYEHHBLIMU HaTYPHBIMY AQHHBIME UCIIBITAHUHA Opy
3KCNAYTALMOHHOM COCTOSIHUY M [TIONOKEHUHU 3aABHIKEK Ha IIOARO-
ASUIUX TPYOONPOBOAAX IPAAUPEH:

Tpapuphy Pacxoa 8ozibl, M4 Hegnooxnaxaenue, °C
Ne 1 4000 12,8
Ne 2 5300 13,6
Ne 3 7700 41
Ne 4 7200 31

MeTeopoAornuueckue napaMeTphl AAst pacyera TeMiepaTypsl
BOABI IOCAE OXAAKACHHS C y4eTOM OXAaXpatoulelt 3deKTUBHOC-
TH I'D3AMPEH, TIOAYYEHHBIX [IPH HATYPHBIX HCHBITAHUSIX, 3aAQ10TCS B
AWQIIa30He, XapaKTepHOM AN palloHa PaCOAQOIKEHHUSE SAeKTPOCTAH-
[UU B A€THHI [T1EPHOA B COOTBETCTBUM €O “CIIpaBOYHHKOM IO KAU-
maTy CCCP", u npeaCTaBAeHEI B pacueTHO# Tabaune b.10. Temne-
paTypa aTMOC(epHOTO BO3AYXa HO CYXOMY TEPMOMETPY B Yackl
y4era pabouert momuocTu cocrasaset 21,9°C u RaaxHoCcTh — 60%.

TenaoBasi Harpy3kKa UUPKYAAIMOHHON CUCTEMBI B PACYETHOM
pe’KuMe OIPeAeAsieTCs:

Ul = 108x550+ 126x550 + 330x 535+ 140x 535= 380150 Mkan/u.

YAeAbHas TeNAOBasi Harpy3Ka FPaAvipeH M lepenaa reMrepa-
TYP B TPGAVPHSIX B PACYETHOM PE3KUME COCTABASET:

380150

ul) = ——— = 594 Mkan/ (a-M?);

P~ 4x1600 ()
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At =594 %

4 x1600
24272

=154 °C,

ITo HopMaTUBHBEIM HOMOrpamMMaM rPaAUPeH NPH HECKOABLKUX
3HAYEHUAX TeMNnepaTyphl BO3AYXa 0 M BAAXKHOCTH @ ONPeAeAsieTCst
TEMIepaTypa OXAAKAJIOLIEN BOABI t, AAS PACYUETHOH M MEHBLINX
Harpysox (cm. rabauny 5.10).

Ta6nuua 6.10

{ papupHi
UsMianfum) | aw<C | 0°C | ¢% | Net | Ne2 | Ned | Ne5 | 13 eC
t2°C t2°C t2°C t2°C
5 90 277 | 285 18 18,9 22,70
10 80 31 318 | 214 | 223 26,05
30 79 15 70 339 | 347 | 245 | 253 29,04
20 70 374 | 382 | 262 {2715} 3158
S 25 59 394 | 402 | 299 | 308 34,51
5 90 306 | 31,4 ] 209 | 21,8 25,60
10 80 338 | 346 | 241 25 28,80
40 10,6 15 70 36 368 | 263 | 27,2 31,00
20 70 394 | 402 | 297 | 306 34,40
25 59 418 | 426 | 321 33 3680 |
5 90 321 | 329} 224 | 233 27,10
10 80 356 | 364 | 283 | 263 30,29
50 13,2 15 70 378 | 386 { 281 29 32,80
20 70 408 | 416 | 306 | 315 35,52
- 25 59 426 | 434 | 329 | 338 37,60
5 90 338 | 346 | 24,1 25 28,80
10 80 36,6 38 269 | 278 31,71
59,4 15,4 15 70 386 | 394 | 289 | 298 33,60
20 70 415 | 423 | 318 | 327 36,50
g_ 25 59 436 | 444 | 339 | 348 38,60

01.9¢
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To NOAy9eHHBIM 3HAUeHUAM t5* CTpOMTCS rpaduk 17 = flu . 8)
— pucyHOoK B.6).

°C

304~

25§ -

20 | o e

5 39 w5060 Mxanfumt

a, b, ¢, d — ToYKK HaYara U3MEHEHHUA HArPY3IKU
TypGuH (Toukn neperuba) coorseTcTBEHHO Ne 1, 5, 2, 4
Pucynok B.6 — I'pacdux 3aBHCHMOCTH TeMnepaTypsl
OXAQXKAQOUIEN BOABI OT CpeAHEN YAEABHOH TENAOBON
Harpy3KH IrpapMpeH M TeMmeparypel Bo3ayxa t3° = f(ucp: 0) ars TII]
C rpapnpHaMu (¢ GAOYHOM CXeMOH PacnoA0XeHUus TypboarperaTon)

AAst TIOCTPOEHMST PACHETHON AMHUY 0OeCeYeHHOCTH 33AaeMCst
HECKOABKMMM 3HAQUEHHUSIMU TeMIIepaTyphl OXAAXKAAQIOLIEHA BOABI
¢ = 33; 30; 25; 20°C u no dopmyae (5.11) Beruucadaem 3Ha4eHHe
HarpeBa BOABL B KOHAEHCATOPE KaXXAOHU TypOUHBL

108 %550 126 x550

AP, = = o AP, = 220700 o .
xl 6150 9,7°C; w2 e 14,9°C;
th = 330)(53__5 = 24 5°C: AtP. = ,144(_)).‘_5_32 = 11,9°C
K 7200 e BT 075 0 WY

OnpeaereHHble IO HOPMATUBHOM XapaKTepPUCTHKE KOHAEHCa-
TOPA 3HAYeHUsl TeMNEepaTypHOro Hanopa 6tj, a TaKXXe 3HayeHwus
TEeMITePaTyPhl HACKIILIEHHOTO Napa AA KaXKAOU TYPOUHH, BBIYHC-
AEHHBIE DY 33AAHHBIX 3HadeHusX 5 1o popmyae (3.10), cBopsTCS
B Tabauny b.11.
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Tabnuua b.11
Typboarperat Ne 1 Typboarperat Ne 2 Typboarperar Ne 4 Typboarperat Ne ﬂ

(¥4

t;

o A LSy e L ath, e ]t AR St AR B |ty

€ | Cle| ¢ [l | |Cla|w|C)
33| 97 [63[490] 149 | 67| 546 | 245 | 68 |643| 119 { 67 | 516
30 | 97 |66 463] 149 | 68| 517 | 245 | 70 |615| 119 | 68 | 485 |
25 | 97 |70 [417] 149 {70 | 469 | 245 | 72 (567 11,9 70 | 439

20 | 97 | 74371 149 | 74423 | 245 | 75 (520 119174 | 393
L

I'To 3HagenusaM t U3 Tadbaunst b.11 Ka)KAOHW TypOUHLI IpU
. 1 AASL KKAOHW TYP p
COOTBETCTBYIOLMX 3HaYeHUAX t5 cTpourcs rpadiuk t, = f(t$) —
pucyHok b.7 u rpaduyecku onpepeaseTrcs 3HadeHue 3,
COOTBETCTBYIOLIEE TEMIIePaTyPe HACHILeHHOTO napa t, = 49,1°C,

t, %
8 Typb' uTaram
/ Ney
60 // y
55 /
arpéram
/ i /Tgp;n F;IQ
" I .’.'l/ _,1/ gp wr‘D;/:;m
pedrperam
45 < /’///ﬂ A
P {7
w0 — <
//
% ‘ }
[
s L0 ! 1 2n2 :m,a] t
5 ] ® 2 D »m L
Touru I, II, 11I, IV — HavaA0 OrpaHMueHMs MOUIHOCTH TO

MPEACABHO AOMYCTHMOMY A@BACHHIO Napa B KOHACHCATOPax
TypboarperatoB Ne 1, Ne 5, No 2 u Ne 4 cCOOTBETCTBEHHO

Pucynok Bb.7 ~ I'paduk 3asncumMocTn teMneparypsl
HAChIIEHHOTO 11apa OT TeMIIepaTypbl OXAAXKAAIOIEH
BOABI t), = f(t5°)
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TMoAayyeHHBIE 3HaUYeHHUA (S ABASIOTCS TOUKAMK Ha4aAd OrpaHude-
HUs HAaTPY3KM 110 NPEAEABHO AONTYCTHMOMY 3HAYEHUIO Napa B KOH-
AEHCATop TypOUHBI, T.e. TOYKaMU neperuba, 1 paBHbB! COOTBETCTBEH-
HO MMt TypOuH Ne 1, 2, 4, 5 — 33,0; 27,2; 17,1; 30,3°C (Ha pucyHke
B.6 Touku b, ¢, d). Touka @ — NOCAEAHSIA TOYKA Neperuda A BCeX
TypOMH, paCroAOXeHa B MeCTe epecedyeHusi AMHUHK 1y = 33°C
C AUHHEeH IIPeAeABHOrO AABACHHUA OTPabOTaBIIero napa.

AAst IOAY4YeHHBIX 3HayeHUH TeMnepaTyp Toyek neperuba npu
PacyeTHOM 3Ha4yeHuu Df 1 u3BeCTHOM W . OpeAeASIeTCs COOTBET-
CTBYIOLlee 3HaYeHHUe t, KaXAOU TypOuHs! (Tabavua b.12).

Tadbnuua b.12

Typboarperat Ne 1 | Typ6oarperat Ne 2 TypBoarperat Ne 4 Typboarperar Ne 5 )

—]

8
ty

p " P " P 4
o A(KI 5ty °C Iu Alnz Sty oC tn A‘M 5t4°C l:l oC Alxs Sts°C | 1" oC
¢ € | C o€ | °C ' C !

330 |97 |63 {490} 149 | 67 |54,6|245| 68 | 643 [119| 67 | 516
303 |97 |68 |474] 149 [ 65 [51,7(245(69 | 61,7 [119]| 68 | 489
272 | 97 |66 |431| 149 | 66 |483|245| 70| 583 |11,9| 69 | 456
170 | 97 {70 (337 149 | 71 {390{245| 75| 490 [11,9] 79 | 368

AonycTuMoe 3HaueHue PAacXOAd r1apa B KOHAGHCATOp KaXXAO#
TypOMHEL B TOYKAaX Nepernta onpeAeAsieTcst C IOMOIBIO Ko3hdu-
IMeHTa YMeHbLUEHHUs [IapPOBOM Harpy3Ku KOHAEHCATOpa X; 0 dop-
MyAe (5.12):

x, = (49,1 — 33)/(49,0 — 33) = 1,006;

X, = (49,1 — 33)/(54,6 — 33)=0,745;

X, = (49,1 — 33)/(64,3 — 33) = 0,514;

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

B cOOTBETCTBHH C BBIYUCACHHBIMU 3H3YEHUAMU X; 10 gopmyae
(5.13) onpeaeAsroTCst paCXOABI N1apa B KOHAel{CBTOpr TypOUH 1 110
dopmyae (5.6) cpeaHsis yAeAbHas TelIAOBaA Harpys3ka Ha rPaaup-
HH, COOTBETCTBYIOUIASI 3TUM PACXOAAM.

Tak, npu t$ = 33°C, noayyaem:

|

It
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D,, = 1,006 x 108 = 109 1/y;

D,, = 0,745 x126 = 94 T/y;

D, = 0,514 x 330 = 170 1/y;

D , = 0,866 x 140 = 121 /4.

u_ = (109 x 550 + 94 x 550 + 170 x 535 +

c

+ 121 x 535)/6400 = 41,77 Mkana/ (M%) 1 T.p,

Bce nonyuennele 3HayeHUs CBOAATCA B Tabanuly b.13.

Ta6bnuya 5.13

Typboarperar | Typ6oarperat Typboarperar Typboarperar
1°C Ne 1 Ne 2 Ne 4 Ne 5 Uep
Mkan/{y-m?)

o | Dath | 2 | DetM | xs {Dathi| x5 | Dsth
330 | >1{ 1090 {075| 940 | 051 } 1700 | 087 | 121,0 M7
303 | >1 | 1080 | 087 1100 ; 059 | 1950} 10 | 1400 46,6
272 | >1 ] 1080 | >1 | 1260 } 07 }231,0} >1 | 1400 51,9

—

17,0 1 1080 | >1 ) 126,0 i 3300} >1 ]1400 59,2

[To paccuMTaHHBIM 3HAYEHUAM U , Ha PUCYHKE B.6 cTpourcs
AVIHUY OIPAHWUYEHHUs 110 NPEAEABHO AOITYCTUMOMY A@BAEHHIO 11apa
B KOHAEHCATOpax TypOoarperaTroB A0 lepeceyeHusi C AMHUEH orpa-
HuueHns t° = 33°C u onpepeaseTcs NOAOKeHUe PaCYeTHON An-~
HUM OrpPaHUUEHUS. AGree Ha 3TOM JKe PUCYHKE MeTOAOM MHTepIIo-
ASIITAM OITPEAEASIOTCST 3HAUEHHMS TeMIepaTyphl BO3AyXa O CYXOMY
TepMoMeTpy 8, npoxoasiyie yepe3 ToYkM neperuda (a, b, ¢, d).

ITo 3HaYeHUSAM pacXoOAOB napa B KOHAEHCATOphl TypOuH
(em. Tabauiry b.13) ¢ y4eTOM HPHUHATHIX TEIIAOBLIX HArPy30K onpe-
ABASIIOTCST COOTBETCTBYIOLIME 3HaYEHHsT PACXOAOB CBEXXero napa
KAKAOH! TYpOMHEL

[To TUNOBBIM 3HEPreTUYeCKUM XapaKTepUCTHKaM Typboarpe-
TaTOB AASI TOAYYEHHBIX PACXOAOB CBEJXKETro N1apa Ha TYpOUHBI OIpe-
AEASTIOTCSA COOTBETCTBYIOIME UM 3HAYEHUsA MOUIHOCTH C YYETOM
TNIOTPABOK AN P Ha U3MEeHeHHe AABACHHUA 11apa B KOHAEHCATope OT
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HOPMAaTHBHOTrO. Pe3yAbTaThl pacueta cBOASTCS B Tabauuy b.14 u n

2

10 HUM CTPOMTCs rpachuk N, = f(8) (pucynok b.8).

Tabnuya B.14

Touw TypGoarperat Ne 1 (NT -60-130) Typ6oarperat Ne 2 (T50-130)
e BT goe | uws [newer| ANm | gec | Do |nonsr| AN
MBT MBr
1 17,0 -10,0 | 2700 | 553 | -3,60 | -10,0 | 200,0 | 50,0 -4,5
2 272 -50 | 2700 553 | -540 | -50 2000 | 500 | 54
3 30,3 30 |2700} 553 6,50 30 [ 1910 493 -55
4 33,0 70 | 2650 S50 | -7,20 70 [ 1740} 470 -5,8

Oxonuanue mabauuyp b. 14

Touxv Typboarperat Ne 4 (NT 135-130) TypGoarperar Ne 5 (T50-130)
neperv=~ [ og
ba | 6°c | Do |Nemer| 2Ne | goc | Do | Nomgr| ANes
MB1 MBr
1 17,0 00 {51201 1230 -54 20 | 1980 500 | -32
2 27,2 2,0 130 | 1120 -7.2 120 | 1980 | 500 | 44
3 30,3 180 | 3770 | 999 -9,0 220 | 19801} 500 | -52
4 33,0 230 | 3470 9186 -9.4 270 | 1770 ¢ 471 -53

B KavecTBe BapuaHTa NOCTPOSHUSA 3aBUCUMOCTH paclloAara-
eMOM MOIJHOCTH 3ACKTPOCTAHIUK OT TeMIlepaTypkrl aTMOC(dep-
HOTO BO3AyXd rpavk NOCTPOCH AASL K&XKAOro Typboarperara B
OTAeABHOCTH (cM. pucyHok b.8). Ha rpacduke npeacTaBAeHB
AUHUH OrpaHHYEeHHA MOMHOCTH, NOAYYEHHBIe AAS PACCUYUTHIBaE-
MOTO PEeXXKHUMA, a TakXXe AASI Pe)XHMMOB IIDH OTKAOHEHHUsIX (PaKTH-
YeCKUX TeMIlepaTypHbIX HANopoB. PeayapTupyrowui rpaduk
MOIHOCTH 3AGKTPOCTaHUUM N}, = f(B) cTpouTCcs CyMMHUpOBa-
HUEeM MOUIHOCTEH NPU KaXKAOM IPUHATOM AASI TOCTPOEHUS I'pa-
duKa 3HaYEHHH TeMIepaTypel OKpyKawmiero so3ayxa 6°C ¢
y4eTOM NONPABKUA Ha OTKAOHEHME BAAXXHOCTH IO rpaduKy pu-
cyHka I'.1.
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21,9°C — TeMmmepaTypa aTMocthepHoro BO3AYXA MO CYyXOMY
TEPMOMETPY B Hachl yHeTa pabouen mownocty; 24,6°C — pac-
YETHOE 3HaeHHue TeMICpaTyphl aTMOoChepHoro Bo3ayXa, pH-

HUMaeMoe npu TTPOCKTHPOBAHUYU TpagHupen
Pucynoxk B.8 — I'pacduk 3arucnMocTH 3AeKTpHYECKOM
MOIHOCTH OT TeMNepaTyphl OKPYKAKUulero Bo3Ayxa
AAst Kaxporo typGoarperara No,.,= f(8) aas TOLL
¢ rpaAupHaMy (¢ GAOYHON CXeMOi1 pacnoOAOIKEeHUs
TypbBoarperaTos)

[Npu TeMneparype aTMOCEePHOTO BO3AYXa 10 CYXOMY TepMO-
METpY B 4achl yuera paboueit momnoctn 21,9 °C 1 Braxxnoctu 60%
HOAVYEHBI CACAYIOIAE 3HAUYCHUA:

bl
a TypBuy Do, 8 konpencatop Dy, | Typboarperara N, KoHaeHCaTope AN,
N T M8 MBT
235,4 73.4 39,5 —4.4
151,6 70,6 41,0 -1,2
3437 161,7 92,0 -83
| 1708 112,0 46,0 -3,8
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YcraHOBAeHHast MOLHOCTL — 283 MBr (6e3 yueTa Typ6oarpe-
rara P-50-130).

Pacnoaaraemast mouisocts — 200,8 MBrT.

OrpaHunyetive MowWHOCTH — 82,2 MBT, B TOM 4nCA€ 110 U3MeHe-
HUIO A@BAEHUS napa B KoHaeHcaTtope 17,7 MBT.

OCHOBHBIMU NPHYUHAMH OFPAHUYEHUHN MOUTHOCTH SIBASTFOTCSL:

— HeAOCTATOUHOE KOAMYECTBO OXAAXKAAIOLel BOABL;

— TOBBILUEHHOE M'MAPABANYECKOE CONPOTHBAEHUE rPapypen Ne 1, 2;

— HEAOOXAAKAECHUe BOABI B TPAAUDHSX.

C LeABIO OpeAeAeHUs H3MEHEeHUs SKCIAYaTalMOHHBIX I10Ka-
3aTeAaed PaboThl IAKTPOCTAHLIMHU B CAydae YCTPaHEHHUs BbillIeU3-
AOYKEHHBIX NPUYMH IPOU3BOAHUTCS [IOBTOPHBIM pacyer.

AMsT AQHHOTO IpUMepa [IPUMEM, YTO BBITOAHEHHbIE PeMOHTHbIEe
MEPOIPHUATHS IO3BOAUAU:

— YBEAWYHUTh PACXOA LIMPKYASLMOHHON BOABI B CHCTEME HQ
8000 Mm3/y;

— YAYUYILLIUTH OXA@XKAAoUWyIo 3 OeKTUBHOCTE IPAAUPEH AO
HOPMATHUBHEIX NOKa3aTeAel.

AAsl yIPOLIEHHMS U3AOKEHUS OIIYCTUM NOCAEAOBATEABLHOCTD IIPO-
BEAEHHOTO pacuera, B pe3yAbTaTe KOTOPOro OMPEAEACHO, 4TO pac-
roAaraeMast MOUHOCTb SA€KTPOCTAHIMH YBeAUYHAACH Ha 46 MBrT.

ITo pe3yAbTaTaMm NpoBEeACHHOr'O paciera BbIIOAHIETCS IAAHH-
pPOBaHHKe PaCIOAAraeMoi MOIHOCTH (npuAokeHue B).

BAUsIHUE OTKAOHeHHH OTHOCUTEABHOW BAGKHOCTH OT MPHUHA-
TBIX B paCyeTax 3HaueHUU yYUTHIBaeTcs Ha rpacdukax N .. = f(6)
(mpunoxenne I').
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IIpuroxxenune B

(pexkomengyemoe)

PEKOMEHAYEMOE NNAHHPOBAHUE
PACMONIATAEMON MOLLHOCTY QNEKTPOCTAHLIMK

1. [TraHMpOBaHKe paciioAaraeMoi MOUIHOCTH SA€KTPOCTAHIIUH
B HEOTONMUTEABHBIH IepHOA MPOU3BOAUTCS HA OCHOBAaHUM IPOBe-
AEHHBIX PacyeToB U rpaukoB Np., = f(8) uam N} = f(t ).

2. TIaaHnpoBaHUe pacroAaraeMon MOHIHOCTH 3A€KTPOCTaHIIHH,
HMMeIoLEeH CUCTEMY BOAOCHAOKEHMA C TPAAMPHAMU, IPOU3BOAUTCS
B TAKOH IIOCAEAOBATEABHOCTH:

— u3 Tabanuet 6 "Cnparounuka no kammary CCCP" (4.2) arst
paroHa PacnoAOKEHMst IAEKTPOCTaHIIMH BEIOUPaeTCs YMCAO AHEH
CO CPEeAHEeCYTOUHBIMY 3HAUYeHUSIMUA TeMIepaTyphl aTMochepHOoro
BO3AYXa B YKa3aHHBIX NPEACAAX U TPOAOAKUTEABHOCTHIO CTOSTHUS
3TUX TEMIIePATyp B Yacax;

— AASE CDEAHEro 3HaueHMsl Ka)KAOTO U3 NMPEAEAOB TeMIIEPATyP
BO3AYXa no rpacdukam N, = f(8) onpeaeasiercs 3HaueHue pac-
IOAGraeMoi MOILHOCTH;

— TIPY U3BECTHBIX 3HAYEHUSIX MOIIHOCTH B Ka)KAOM AMana3oHe
TEMIIEPATYD BO3AYXA U IIPOAOAKUTEABHOCTH CTOSHHMS 3TUX TeMIle-
paTyp NOACUMUTHIBAETCS CyMMapHast BLIpabOTKa 3AeKTPO3IHePrUuu
10 3AEKTPOCTAHUUU AAS KaXKAOT'O MeCsILa;

— AGAeHHEeM CYMMAapHOU MeCSuHON BEIPAOOTKH IAEKTPO3HED-
THM Ha YUCAO 4acoB paboTHl TypOOarperaToB B AAHHOM MeCsLe
ONpEeAEASIeTCSI CPeAHSISsT [IAGHUPYeMasl pacrioaaraeMast MOUHOCTh
3AeKTPOCTAHIUHN IO KAKAOMY MECsIIY.

3. TIaaHupoBaHue pacrnoaaraemMoi 1 pabodeil MOLIHOCTEH cAe-
AYyeT IIPOU3BOAUTH NPH 3HAYEHHUAX TeMneparypbl aTMOChepHOTO
BO3AYyXa B [TPEAEAdX 4aCOB yuyeTa pabouedl MOLIHOCTH, yCT@HABAU-
BaeMbix LIAY ESQC Poccun.

[Tpumep pacueta NAAHUPYEMON MOIIHOCTHU 3A€KTPOCTAHIIHNU C
TPaAMPHSMH 110 MecsiliaM npuBeAeH B Tabanue B.1.

4. TIhAaBMpOBaHKE PACIIOAAraeMON MOLIHOCTH 3A€KTPOCTaHIIUH,
UMeIoLeH CUCTeMY BOAOCHAOKEeHUs C BOAOXPaAHUAHILIEM-OXAQAH-
TeAeM, IPOU3BOAUTCS NPH CPeAHEMEeCsTYHbIX 3HaYeHHUAX TeMIepa-
TYPBI BOABI B HEIIOAOIPEBAeMOM BOAOEME.
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Tabnnuya B.A

. Mait Wiokb Wions Asryct Centabpb
oeC i N n Ni n N n N, n Ni
Huxe 0 24 (2350 - - - - - - ~ -
0-5 432 12340( 48 2340 - - - - 15762340
5-10 1776123251 36,0 1232,4| 2,4 | 2325 | 14,4 | 2325 {235,2| 2325
10-15 232,81218,0/168,01221,0] 81,8 | 223,0 | 196,8 | 222,5 {285,6] 218,0
15-20 220,81198,5|259,2|201,0| 328,8 | 203,5 | 238.4 | 202,0 {122,4| 198,5
20-25 672 |179,0225,6{182,0| 280,8 | 184,5 | 272,8 | 1830 | 19,2 | 179,0
25-30 0,7 1131,01 26,4 [142,0| 30,4 | 1480 | 2166 | 1465 | ~ -
Mnanupyemas
BblpaboTka
3NeKTpo3HeEp- 158,68 143,33 145,00 148,38 158,16
rm, Thic.MBT-y
2 (i Ny
CpepHemecsy-
Has pacnona-
L?;::"Tgam 21330 | 199,30 194,90 199,40 219,70
MBT
2 Ny ()
NpumeyaHme-— ni— NDOAONKUTENLHOCTL CTORHUA TEMNEPATYPbI ATMOCHEPHOND BO3AYXa, 4 ;
Ni— pacnonaraemas MOWHOCTb 3NEKTPOCTaHUMY DU ABHHOM AKana3cHe Temnepatyp, MBT.

5. Tlhanuposanue pabouert MOUTHOCTH IPOU3BOAUTCS Ha OCHO-
BaHMH NIPOBEAEHHBIX PaCyeTOB IO HACTOSALIUM MeTOAUYeCKHM
YKa3aHMsM U B cooTBeTcTBUM ¢ PA 153-34.1-09.312-99 [9].

6. AAA COrAGCOBAHMA PACcIoAaraeMor MOITHOCTH C TI0Apa3Ae-
rerusmu OAO "®upma OPTPIC" saexTpocTaHIInKM HEOOXOAUMO
TIPEAOCTABUTh CAEAYIOUIHE AOKYMEHTHI:

— CBeAeHHsI IO YCTAHOBAEHHOMY 000DPYAOBAHHUIO U PEXXUMaM
ero SKCIIAyaTalM! B PACYCTHOM IIEPHUOAE;

— pacueT pacloAaraeMoil MOUIHOCTH, BBIMTOAHEHHBIA COTAAC-
HO HacToAuIMM MeTOAUUECKUM YKa3aHUAM;

— IPOEKTHBIE AQHHBIE 10 TEXHOAOTMYECKON U FMAPOTeXHHYEC-
KOM 4aCTH;

— NPY HAAMYHH OTKAOHEHHUH OT IPOEKTHHIX PeIIeHNH AOKY-
MEHTBI C COTAACOBAHHEM HMEIOLUXCS OTKAOHEHHUH C reHepanb-
HBIM POEKTHPOBLIHKOM.
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MNMpuaoxenune T

{o6s13amenbHOE)

ONPENENEHUE NONPABOK HA W3MEHEHUE
OTHOCUTENLHOW BNAXKHOCTU U TEMNEPATYPbI BOAbI
B ECTECTBEHHOM BOAOEME K FPAGUKAM N2, = f(B) w N3, = f(t,}

1. F'padhuku obecrneueHHOCTH IAEKTPUYECKON MOLITHOCTH He-
00XOAMMO CTPOUTB AASi HECKOABKUX BO3MOXXHBIX BAPHAHTOB coue-
TAHHH PeryAHpyeMBIX OTOOPOB, KOAMUECTBA Y THIOB paboTaioumx
TypOHUH PACYETHOIO NEPHOAA, OAUH U3 KOTOPBIX AO/AKEH OBITh Ba-
PMAHT C HOMUHAABHBIM PACXOAOM I1apa B KOHAEHCATOPBI M OAMH C
aKTHIECKHMH Harpy3KaMu NAGHUDPYEMOTO IOAG.

Tnapuku 00eCcneYeHHOCTH CTPOSITCS NPYU (PUKCHPOBAHHBIX
cootHomenuax 8 = f(g) u t, = flw,). AA SAKTPOCTAHLHM C
IPaAMPHAMY HEOOXOAMMO YUUTHIBATL KOHKPETHOE 3Ha4eHHe OTHO-
CUTEABHOM BAAKHOCTH BO3AYXA, AASl OAEKTPOCTAHIUHI C BOAOXPA-
HUAMILBMH-OXAGAUTEAIMU — (DAKTHYECKOE 3HaUEeHHEe CKOPOCTU BET-
pa Hap BOAOXPAHUAMILIEM.

2. Apst yueTa hakTHueCKON BA&XKHOCTH BO3AyXa HPH IIOAB30Ba-
HuH rpaduKaMu 00eCIIeYeHHOCTH CAeAYeT K (PaKTHIECKOH! TemIe-
paType BO3AyXa IT0 CYyXOMY T€PMOMETPY BHECTH MOMPaBKy *8, orm-
PeAeAsieMyIo IO YHUBEPCAAbHOMY rpaduKy pucyska I'.1 (A8 = f(qp)).

(2@
o T ——
9 , -
8 p—p—
-
§p— i -
O N4
2| ‘ ! /V/
e e

|
e
-t

]

NS
0 | N
M 1
6.5 ] I

Pucynok I.l1 — YHuBepcaAbHbIH rpaduk MOnNpaBokK K
TeMnepaType BO3AyXa B 3aBUCHMOCTH OT €r0 BAA’KHOCTM
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Takum 06pa3oM, MOITHOCTDb IAEKTPOCTaHLUM OYAET OKa3aHa
Ha rpaduxax N, = f(8) npu TeMnepaType BO3AYXa, OTARYAIO-
ieMcst oT hakKTHYeCKOM Ha 3HadyeHnre +A0.

3. Aad yueTta (PAKTHUECKOTO 3HayeHMUsi CKOPOCTH BeTpa Npu
IOAB30BAHUHU Irpa@UKaMu 06eCeyeHHOCTH MOLIHOCTH (pacnoAa-
raeMoOmN MOIJHOCTH) IAEKTPOCTAHLIMM C BOAOXPAaHMAHKI[aMU Heob-
XOAHMMO K (haKTUYECKOH TeMIIepaType BOABI B HEIIOAOTPEBAEMOM
BOAOEME BHECTH IIONPaBKy *At, ompepeasieMylo HO TpagHKy

At, = f(w, 0, At) — pucynok I'.2).
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a—a,=1 p:z/(nf/cyﬂ; 6 — w, =15 M2/ (M3/cyT);
B — o, = 2M/{MY/cyT)

YA
Pucyrnok I'.2 — [lonpaBKku K TeMnepaTrype BOABI
B HENIOAOTpPeBaeMOM BoAOeMe B 3aBMCHMOCTH OT

CKOpPOCTH BeTpa HaA BOAOEMOM

TaxuM 06pa3oM, MOLIHOCTE IAEKTPOCTAHIMK OyAeT onpeaene-
Ha 1o rpadukaM Ni., = f(t ) npu remnepaType BOAHI i, OTAMYA-
I0L[eACsa OT PAKTHYCCKOM Ha Ate. AAsT BOAOXPAHUAKI-OXAJIAMTE-
Ael € YAEABHOM MAOCII@ABIO, OTAMYAIOLIeNHCs OT 3HaUeHUH, YKa3aH-
HBIX Ha pUCyHKe I'.2, nonpaBka *At, OnpeAessercss METOAOM KH-
TePIOASLIHH.
52



01.9¢

Cnucok
MCNONb3OBAHHOM NHTEPATYpPbI

. Yka3aHusi 10 HOPMHUPOBAHUIO TOKa3aTeAel pabo-

ThI TMADOOXABAUTENEH B 3HepreTuke: PA 34.09.212. —
M.: CTIO CoroaTexaHepro, 1981,

2. TunoBast MHCTPYKUMS 110 IPUEMKE U 3KCIIAyaTalluHu

6.

BanieHHbIX rpapupeH: PA 34.22.402-94. — M.: CT1O
OPT'P3C,1997.

. Baropo B.IT. KoHapeHcanuMoHHEIE YCTPONCTBA Na-

poBbIX TypOuH. — M.-A.: Tocaneprouspar, 1951.

. Bepman A. A, McnapuTeabHoe OXAaKAEHUE IUPKY-

MIGUOHHOM BoABL. — M.-A.: Tocaueprousaar, 1957

. Uudopmauunonnoe nucemo Ne 510-131. "O aponyc-

TUMBIX AQBAEHHUSIX [1apa B KOHAEHCATOpax Mapo-
BBIX TENNO(DHKAUMOHHEIX Typbur". — A.: AM3, 1983.
TexHMyecke YKa3aHus K pacyery NPyAOB-OXAdAU-
Teaeh. — M.-A.: T'ocaneprousaar, 1963.

7. MeTopnueckvie PEKOMEHAALMH K PacuyeTy BOAO-

10.

xpasuauul-oxaaputenenn TOC.— A.: BHUUT
uM. B.E. Beaeneena, 1976.

. Meroanyeckue YKa3aHUA N0 3KCIAyaTalluX KOH-

AGHCAIMOHHBIX YCTAHOBOK [aPOBLIX TYPOUH 3AEK-
tpoctanuui: PA 34.30.501. — M.: CT1O Corwo3rex-
3Hepro, 1986.

. TTorokeHHe 0 COTAACOBAHUHU U YTBEPIXKAEHHH Or-

PaHHYEHNH YCTAHOBACHHOMN 3AEKTPUYEeCKONH MOILIHOC-
TH TENAOBBIX 3AeKTpocTaHImit: PA 153-34.1-09.312-99. —
M.:CITO OPTP3C, 1999.

HopME! TeXHOAOTHMYECKOr0 IPOEKTUPOBaHMSA Tel-
AOBBIX 3AeKTpHUYecKuX cranuui. BHTTI-81. — M.:
HUH "“TenaoarekTponpoekT”, 1981.

583



COREPXAHUE

1. OCHOBHBIE OO0ZHAUEHUR ...t ereerna
2. TepMuHbI M OnpeseneHns
3. OBLUME MONOKBHUS ...
4. VcxonHble fanHbie fna pacyeTa 06ecneyeHHocTy
ANEKTPUHECKON MOWHOCTH ...oovviviniiiiai st et 3
5. MpadoaHanUTU4ECKii METOA pacyeTa 06ecneyeHHOCTH
3NEKTPUHECKO! MOLIHOCTY 3NEKTPOCTAHUMIA LMPKYASALMOHHBIMY
CUCTEMAMM TEXHWYECKOTO BOBOCHADKEHMS ..., 1
Mpunoxenve A Onpeaenexne NCXOLIHBIX METEOPONOrYECKIX
flapaMeTPOB A% NOCTPOEHNS rpadvka obecneyesHocTy

BNEKTPUHECKOM MOLLHOCTH ..o vev e b 19
NMpunoxexve b MNpumepbl ORpeaeneHns 06ecneyeHHoCTH

DNEKTPUAHECKON MOLLHOCTH 1v. e evieeeree e, 26
flpunoxenne B PexomergyeMoe nnaHnpoBaHmue pacnonaraemoit

MOLLHOCTY SNEKTPOCTAHLMM ..o eis e 49

Npunoxenne I OnpepeneHne NONPaBOK Ha M3MEHEHUE
OTHOCHUTEAbHOA BRAXHOCTY U TEMAEPATYPb BOAbE

B €CTECTBEHHOM BOAOEME K FPADUKAM ......ovvevvveeeriee e, Bl
fMoanucaxo k neyatn 15.01.2002 d@opmar 60 x 84 1,16
Neuarts pusorpadpun Ycn.new.n. 3,3 Yu.-u3a. n. 3.5 Tupax 200 s¥3
3akaaNe 4E7 Vapat. Ne 01-96

Nuuenana Ne 040998 ot 27.08.99 r.

Npounssogcraennas cnyx6a nepeaosoro onbiTa 3kcAnyaraumn
anepronpeanpustviv OPrP3C
105023, Mocksa, Cemernosckuit nep., a. 15



PEKNTAMA

IHex cuctem TexHuyeckoro BopocHaGx enusa (L{CTB)
OAQO "®upma OPI'PIC" nMeeT KBaAN(HUIIMPOBAHHbIX CIlerpa-
AMCTOB, COBpeMeHHO€e 000OPYAOBAHHE U ONBIT BbINIOAHEHUS
MOAHOTO KOoMIIAeKca paborT:

— HCHBITAHHUS CUCTEM TEXHHYECKOIo BOAOCHabXeHus C
onpejpeAeHNEeM FMAPABAHYECKHUX U TEMAOBBIX PEXKHMOB;

— onpejpeAeHHe OXAaxKAawuen 3pPeKTUBHOCTH rpajpu-
peH;

— pa3paboTKa crnoco60B yBeAHUYEHHsI IPOU3BOANTEABHO-
CTK LMCTEM U rPaAUpeH U CHU)KEHHS TEMIIEPATYyPhl OXA&K-
AEHHO¥ BOABDI;

— pacueTbl 00eCneYeHHOCTH IAEKTPUYECKON MOIHOCTH
9AEKTPOCTAHIMHM CUCTEMaMH TEXHHYECKOI0 BOAOCHA0XeHNs;

— TeXHHUYeCKas Auardoctuka (o6caepoBaHue) B pacyeTsl
HaAEXHOCTH CTPOUTEABHBIX KOHCTPYKI M IPajNpeH;

— BeIOOpP TEXHOAOTU! M MaTePHAAOB IO PEMOHTY M pe-
KOHCTPYKIMU TPAaAUPEH; BBIIIOAHEHUE PEMOHTOB K PEKOHCT-
PYKLHH IIOA “KAKOY".

Padotel HCTB yunTsiBaloT 0COOEHHOCTH Ka>XAOl DAEKT-
POCTAHU MY ¥ HallpaBAEHBI Ha:

— nossiiedue KITA saekTpocTaHnum;

— CHM)KEeHHe KalUTaAbHbIX 3aTpaT U ObICTPYIO UX OKYyIa-
eMOCTb.

HayaapHuK nexa — Kaarary3oB BrapuMup AHaToAbBeBUY
TeA./pakc 360-97-68, 964-95-77, BuyTp. 2-77;
E-mail: kalatusov@orgres-f.ru
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