HU3BECTHA

TOMCKOT'O OPJAEHA TPYVJOBOI'O KPACHOI'O 3BHAMEHH TOJHUTEXHHUUECKOTO
HHCTUTYTA umenn C. M. KHPOBA

Tom 125 1964

ONPENEJIEHHE KOHEYHOIO JABJIEHHS B MAPOTYPBHHHDBIX
YCTAHOBKAX APH MPOEKTHPOBAHHUHU TAC

E. H. IIAOJPUH

{Tlpencraniena Kadenpoii Tenro3HEPreTHYECKHX YCTAaHOBOK)

Kak m3BectHO, COJBIUMHCTBO COBPEMEHHHIX TYpPOHH IPOEKTHPYETCH
U H3TOTOBJASIETCH Ha pacueTHOoe KoHeuHoe jgaBaenue 0,03—0,035 ama
H KPaTHOCTb OXJAMAEHHA 55>—65. Mewxay TeM, B AeACTBHTEJNBLHOCTH TYP-
OUHBI MOTYT pPaboTaTb B Pa3JUYHbIX YCJAOBUSAX KakK [0 TOIJHBO-, TAK U IO
BOJOCHA0XeHu1o. [103TOMY B yCJIOBHSX PeaTbHOTO NPOEKTHPOBAHHSA TEILIO-
BBIX 3JEKTPOCTAHIHH OBIBa€T HEOOXOJMMBIM ONpe/eJHTh KOHEuHble Iapa-
METPH Mapa B MNMapOTYPOHMHHBIX VCTAHOBKAX, IS KOTOPHIX YikKe CJlAeayeT
IIPOEKTHPOBATL CHCTEMY BOAOCHabxeHud. Ecau aaxe B OyayuieM TypOHHbI
H KOHJEHCATOPEl OyLYT H3TOTOBAATLCA HA PA3AHUHBIE KOHEUHbIE TAPAMETPHI,
TO CTAHJAAPTHRIN DAL ITUX NIaPAMETPOB HE OXBATHT BCEro MHOroobpasud
ME@CTHBIX KOHKDETHBIX YCJAOBMH H KaXABIA pa3 IpH npoexktupoBaHun TIAC
Hago OyleT HaXOAUTb ONTHMaJbHOE KOHeYHee jaB/ieHHe. Hiuxke naercs
METOJHKA pEeIIeHHs YKA3aHHOTO BOUPOCA MPHUMEHHTENBHO K CTaHUHAM
C NPSAMOTOYHBIM BOMOCHAOXKEHHEM,

OnTHMAaNBHOE KOHCYHOE JHAaBJCHUE Py ONpelensieM U3 YCAOBHS MH-
HUMaJbHLIX CYMMAapHLIX H3JiepXKeK [IPOU3BOJICTBA HA YCTAHOBKY LS., NpH-
yeM B CYMMdpHBIe H3AEPKKM INPOH3BOACTBA OyJeM BKJ/UATH JHUIIb Te
COCTAB/IAIOIIYE, KOTODHIE 3aBHCAT OT KOHEUYHOTO MNaBJAeHUST pPr. TakuMH
COCTaBJAAIOWKMMH B [JAHHOM CJy4Yae siBASIOTCS 3aTPAThl HA TONJIMBO, lIOLIeN-
IiHe Ha BHPAOOTKY Iy, FOJOBOIO KOJHUECTBA 3JM€KTpPosHeprau B Moo,
3aTpaThl Ha NEPEKayKy OXJaxAaolleHd BOAB 115 KOHIEHCALMH [apa B KOH-
JAEHCATOpe, OTUYUCACHHA HA aMOPTHU3AIMI0 H TEeKYIIUH PEMOHT IO BOJOBO-
JlaM, HacocHOH. Kpome Toro, B CyMMapHble H3JepXKH OyZeM BKJI0YarTh
OnpeAeNeHHBIA MPOLEHT OT Kall, 3aTpaT IO BOJOBGJAM M HACOCHOH B COOT-
BETCTBHU C NPHHATHIM Ha 3Tane npoekTHpoBaHus KodpduuueHtoM 3dhdek-
THBHOCTH Kaml. 3aTpaT.

Taxum obpasowm,

LS = Su +Su? + SE* - S A (K, -+ K) = f(Py). (1)
[TepexoauM K omnpejeseHHI0 OTAEABHHIX CaraeMnix ypasneuus (17).
OOummit yAeAbHBEH pacxoj TOIJHBA Ha BEIPAGOTKY 1 MOdic anexTpo3Hepruu

MOxeT ObLITh ollpejejeH 1O GopMyJe
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Ke/rdxc — yneapHBl pACXOX Napa JI9 OJIHOMOTOUYHOM

b, =

re] Moa. (1)

Snecy dy =
0703

TYypOHUKL

{,— HAY4AbHOE TEIJIOCOAEpKaHUEe Tapa, KICO[ke;

{yr — TEIIOCOAEPIKAHME NHTATEJRHOH BOABI, KMCO Ke;
.y, Maor — KO3(OHULMEHTHL TOME3HOTO ACHCTBHSA COOTBETCTBEHHO KOTE/Ib-
HOH YCT2HOBKH M MOTOKA;

Q) — HH3MAasg TeIIOTBOPHAA CHOCOGHOCTL, KHCO,K2;

Tixos — XO3IACTBEHHHIH KO3pGuUHeHT, YUHTHBAWOUUI NDOTEPH TOIMJINBA
Ha CTaHUHM; onpelensercss THNOM OOO0PYMLOBAHHS H KYJAbTYPOH KCIayaTa-
whu; xoJaebaercd B npegedaax or 0,8 po 0,95;

% — OTHOCHTEJILHBIH 3J€KTPUUECKHIT K.IL.I.;

H, — pacrnosaraeMblii tengonepenan Ha typouny, xoro ke,

¢p — KOIQPHUHEHT, YUNTHBAIOLMI yBemmeHne pacxoja napa 3a Cuer
pereHepaTanblx 0TOOpPOB.

Tak kak B paccMaTrpuBaeMoM cJayyae TypOHHA 3alana, TO MOMXHO CHH-
TaTh iy, Lugrs Moss Mxvs Tinor, Yixos MOCTOSHHBIMH'), HE 3aBHCAINHMU OT KOHEU-

HOTO JaBieHnst Py, BeauunHa Q) 3&BHCHT OT COpPTa CXKHIaeMOTO TOMJIHBA
H ONpPeJeJsAeTCs MECTHHIMH KOHKPDETHBIMH ycaoBusMH. (CieioBaTeqabHO,
bs = f(H,) =f(p«). C nonmkennem pff, 6Gyner Bospacrars, a by — yMeHb-
INaThbCs.

C yMeHblIeHHeM pacxoja Tonausa OyaAyT YMEHLINATLCS FOO0BLIE Je-

HEMXHble DACXOAB HA TOIAUBO Sp, KOTOPbIE ONPEeNeqsIoTCs, Kak
S?n = :_36*09‘:131(10 lmn*) AA/;?Rm pyﬁ/ZOd, (2)
H 05 ey Tno Tixos U p
3necs A — Ko3bOhHIUMEHT HCIOAB30BAHUS YCTAHOBICHHOH# MOILHOCTH, %a-
c08/200. Tlpn 6a30BOM pexuMe MOxHO npunuMath A = 6500—7200 wac/z00;
npi nukosoM A = 4000—-5000 wac/z00;
N, —3anaHHas 3JeKTPHUCCKAs MOIHOCTb, K8M;
R, — CTOUMOCTb TOHHEL YIJIsi, pV0.
Ecan ycraHoBka uMmeeT BTOPHUHBIH mneperpes mnapa, TO B UHCHIHTeNE
BBIpAXKEHHE B CKOOKax OyAeT HMETh BHJ

io ”_ il’]]{IT "i" ) (iﬂ_ i")
rjae ln—TeHJIOCOJlep}KaHHe napa nmocjde BTOPHUHOTO Neperpera, Kocd/ie;
iy — TEIJIOCOIePIKAHHe Mapa A0 BTOPHUHOrO Ileperpesa, Kiucd[ke.

Takum obpasom, 3ajaBasch PA3IHIHBIMH 3HAUEHHSIMH Pg, ONpeesseM
s 9tux suadendit Sy o= f (p).

Kak BumHo u3 ypaBHenus (2), C NOHHXEHHUEM Py PACXOIbl HA TOMIHBO
6yayt ymenswartscd. Ho ¢ apyro#t ctopoHsl MOXHO OTMETUTH DA COCTAB-
JSIONIKMX TOJ0BLIX H3JlePkKeK, KOTOphie OVAYT BO3PACTATh C NOHHKEHHEM Pr.
Tak, 6yIyT YBEJAUUHBATHCS PacXo/]bl HA MEPEKAUKY OXJAMAAIOUEN BOILBL.
DTH pacxoabl MOXKHO ONPEeNeNuTh CaAeLykoImuM o0pasom.

KoauuecTso HUPKYJAANMOHHONH BOABL /I KOHAEHCAHH mapa

w107, (e — 1) 5
(£, —2,) — (t;— 1) Hyhp,

M cex, (3)

B sroii dopmyae

1) CTporo roBopda, ¢ M3MEHEHHEM KOIEeYHOro AaBileHna OyAeT UIMEHATHCA K.ILA. Yo
HO TaK KaK p, H3MEHAeTCd CPaBHHTEAbLHU B Y3KUX Npelenax, TO H3MEeHCNHeM Y,; B JaH-
HBIX pacueTax MOmHO NpeHe6peyb.
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os N i ,
[—_!p > — KOJHMYECTBO NOCTYNAIOMEro B KOHACHCATOP Napa, Ke/cex,
07]09

oc—Koa(b(pHuneHT VUYUTBHIBAIOIIMY yMeHbLICHHE pacxoja mapa B KOH-
JEHCAaTOP 3a cueT oT6opa €roc Ha pereHepaydid MO CPaBHEHHIO ¢ OOILIMM
KOJIM4ECTBOM, NMOCTYIIAIOMIUM Ha TYpOUHY;

t, — Temneparypa orpadoraBuiero mapa, “C;

£, u f; — reMneparypa IHPKYJISLHOHHOH! BOJBI HA BXOJL€E B KOHACHCATOP
M BBIXOJE U3 KOoHaeHcartopa, “C;

i — lx— KOJIMUECTBO TeIlJa, NepeaBaeMoro OXJaKAAlWER Bojie NpH
KOHJeHCcauuu 1 Kr napa, xacod/we.

B dopmyne (3) pasuocth ix — f Malo 3aBUCHT OT JABJEHHA B KOH-
JIeHcaTope M IPH pacueTax MaxeT OLITh MDUHATA HeH3MEHHOH. A'Tak Kak
TeMmneparypa f, ¥ pacnosaraeMulil Tensonepenan /{, 3aBUCAT JHIUb OT Pk,
to. W omnpejensiercs KOHEYHbIM JaBjeHueM. Pelraioolee 3HaueHue Ha 3a-
pucumocts W = f(px) numeer unen £, — £;. Uem rayGike BAKyyM, T€M MeHb-
mwe ¢, — £y, remM Goabume W. [lpu ¢, =17, + (£,,— 1) W = <o,

B dopmyae (3) pasHocTh f,— [, npeicrasaseTr 43 cebd TeMmIeparyp-
HBI Hanop B KOHAEHCATOPE, BEJIHUHHA KOTOPOIrO Oy/leT HM3MEHAThCA C H3-
MEeHeHHeM KO/IMUeCTBAa OXJaXJaloueidl BOAB, TAK Kak OyaerT H3MEHATbCs
CKOPOCTh BOJBl B TPyOKax KOHZEHCATOPa H, CAEAOBATENbHO, KO3(P(UIHEHT
remvionepesaud. OJHaKO H3MEHEHHE 3TO HEeBEeJHKO H UM MOXKHO IpeHe-
Opeub, cuuTash PasHOCTb f; — f, IIOCTOAHHON M PaBHOH pacyeTHOMY TeMIe-
paTypHOMY Hamopy.

[Tocko/bKy Aasi NPOCKTHPOBAHHS CHCTEM BOJLOCHAOXEHHMA HAAO 3HATDL
HaUBBITOJRHOE KOJUYECTBO BOABI, TO 11€JeCO00pa3HO IOCTPOUTH 1IC YpaBHE-
uuio (3) 3aBucumocts W = f(p).

PacXoJ 3MeKTPOSHEPrIil Ha NePeKauKy uipKyAAHORHOH BOIK B MOxC
B TOJ

.10-3¢
T — 3,6- 10 WH A ' @
: ﬁl{ Co
3necy H,, — Hamop, mpeojo/seBaeMblii UHPKYASLMOHHEIMH HACOCAMH, H/M;
Ny — K.IILJA. HACOCA.

KosdduuueHr ¢ yuuTbiBaeT JONOJHUTE/IbHOE KOJHYECTBO BOJBL, II0O-

JaBaeMoe Ha OXJaxJeHHe Macaa H  Bo3ayxa. MoxHo 1npuHHMATH
= 1,04 — 1,08.

Cymmapumnii wHanop /1, cCkaanwpiBaeTcss U3 Hanopa £, mNomenuero
Ha NPEOJI0JEHHE CONPOTHBJIEHHMS KOHAeHcaTopa, 7, — NOABOASIIUX LHP-
KYJALIMOHHBEIX BOJLOBOJIOB, & TaKxie Hamopa f71., o6yCAOB/JIEHHOIrO PasHOCTBIO
OTMETOK MexX[y KOHJEeHCATOPOM W YPOBHEM BOJbl B HCTOUHHKE BOJOCHAO-
KEHHUs.

ConpoTuB/jeHHe KOH/JAEHCATOpa MOXKHO OLpejeauTb no ¢opMmyae

Hy = 2 (0 031 L—f”“ 1,4 w) = 2w HiaE, ()

dx

TAe 2 — 4HCJA0 XOAOB KOHlIeHca’I‘Opa,
Ly - pauna TpyGoOK KOHAEHCATOPa;
d« — BHYTDPEHHU# auaMeTp TPyOOK KOHJAeHcaropa, 4
Wy — CKOPOCTb BOAB B TPYOKAX KOHAEHCATOPA, M CeK;
B dopmyae (5) nepBoe cjaaraeMoe XapaKTePH3YeT CONPOTYUBJIEHHE IPH
NPOXOAE BOJL BHYTPH TPYyOOK KOHAeHCATOPA, & BTOPOE — MECTHLIE CONPO-
TUBJEHHA B KOHJIEHCATOpE.

Ecan 0603HAUMTh uepe3 wWh-— PaCUeTHOE 3HAYCHHE CKOPOCTH BO/BI
BHYTPU TPYOGOK KOHAEHCATOPA, TO

Wy \ 2 2
He=zy | — ) -k,
wh
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Tax xak mpoxoapuoe ceueHune TpPyGOK KOHIeHcATOpPa f, MOCTOSHHOE,
0o w=W u
W2
He=2zp | — | wf. (6)
W
p .
Taxum o6pazom, He = f(W) = f (py).
C yrayGaeHuem BakyyMa, Korja Bo3pacraer seqauuyuna W, 6yner yse-
JHYHBaThes 1),
ConpoTuB/aeHHE BOAOBOIA
9
Ly wre o,
Hyoo = b g - =5+ . (7)
B
3nech, dy — AHAMETD BOJOBOJA; BEJHUMHA €r0 MOXKET ObITh ONpejedeHa
A ABOHHOTO BOAOBOJA 10 GopMyJae

1,414 W 05505

dn 0.5 M. (8)
Wy
J15 OAHHAapHOIO BOJOBOAA
2“’/’0,5(?0,5
dB — —6,5— M. (9)
wli

Torna npu ABOHHOM BOAOBONE CONPOTHR/ICHIE €ro

2,5
e (10)
2,82¢05 W05

To xe npu oauHapHOM BOJOBOjIE

H, BOL

Mawi’e
HBOJ. — W’B‘H H,“’Jnl. . (11)
B dopmyae (10) u (11)
Ly =BL,— sxBuBasenTHasd AJUHA BOIOBOAA, J:
L, — daxTtaueckas AJHHA BOJOBOAA, JM;
8 — k03pPULHEHT MECTHBIX [OTEPD;
Wy — CKOPOCTL BOJHL B BOJOBO,14X, M/CEK.
Beanunda CKOpocTH BOALL B BOAOBOLAX 3aBHCHT OT MECTHBIX KOHKDeT-
HBIX YCAOBHH M MOXKET ObITh onpejejneHa no ¢Gopmy.e

W, = /_ 202 wicer
B 4,187R,A T
- + 31
‘lKQp

Takum 00pasoM, CONPOTHB/AEHNE BOAOBOAA TAKKE 3aBICHT OT KOHeY-
HOTO JaBJenus, Tak Kak B (Gopmyan (10) u (12) BXoaut Beauuuna W,
CyMMapuplil HaloOp HAacoca Npu JABOHHOM BOJOBO/E

W N2 B o’

W o MLy

( , Wi 2—,82—5'30—’ng’5 ‘f" 9807[_]1 HiM=, (12)
J1Asi OMHAPHOTO BOAOBOLA (OPMYaa GYAeT aHAMOCHUHAS C TOM JHIIb

paguuuell, uTo KO3bhULUHENT B 3HaMeHATeJe BTOPOro ujaena Gyaer 4,
Torma rogosoil pacxon s/ieKTposHeprun B Mooxc Ha mepexauxy 1p-

KYUIIHOHHOR BO/BI 110C/€ NOACTaHOBKH B (opmyay (4) suauenus us (12)

_: Y 2 < 2,5 )
3,6-1073=WA W 2 WL oy

Fp= |2 = | Wk A s L9807, | - 3

j29:] ,YIH T Wp 2’82(‘30’51}//0'0 + 80 2 (1 )
') ¥Kasaunoe IOJAOKEHUE COPABENTHBO JHINL 118 PACCMATPHBAEMOrO CIyyas, KOrXa

KOHAEHCATOp 3ajall. '
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[Toanwtit roa0BoOIt pacxoi B pyO/ISX Ha MEPEKaUKy OXJAAXKAA0ILEH BOII
0 CTaThe PAacxoja TOIMJANBA

Shee %@LR”‘ pyd'zod. (14)

H
TxWp
3aech
Tix = Ty * Naor* Tixos Nt "o Tiex " Tlrens
TA€ 7 — TePMHUECKHH K.I.I. UAKAA NapoTypPOHHHOH YCTRHOBKH.

3Has BeJIMUHHEl H 1apaMeTphl OTOOPOB [apa Ha pereHepaluio, My MOXHO
10 CUUTATh, KaK AJ51 PereHepaTUBHOro LiMKJAAa. Ho ¢ 10CTaTouHOH CTeNeHL o

TOUHOCTH MOXHO IPHUHATH 78 = Kphy, TAe Ky = 11,12 yunTsiBaetr yBeiu-
UeHHe TePMHUYECKOro K.M.J. 32 CUET [EreHepPaTHBHOTO MOJOTrPeBa IUTATE b=

HOH BOAHL.

Kax 3TO BHIHO H3 NpeJlIecTBYIOUIETO, C H3MEHEHHEM KOHG‘-IHXOFO JNag-
JeHHd OyneT U3MEHATHCH KOJAHYECTBO OXJaxJalomel Bojasl. CiaeroBatebHO,
OyAyT HM3MEHATHCHA IUAMETPLl UMPKYJAAUHOHHLIX BOJLOBOJOB U MOIIHOCTH
UHPKYJASAUHOHHBX HAacocoB. [locaennee oOyCJHOBHT H3MEHEHHE H3JEPHKeEK
TPOH3BOJCTBA, 3aBHCAILMX OT KalHTaJbHBIX 3aTPaT H4 BOJIOBOAB H HACOC-
Hyio. KanurajipHple 3aTpaThl 0 BOAOBOAAM M HaCOCHOH MOMHO OUPEAeJHThb
caeaylomuM ‘ obpasoM. CTOMMOCTb OJHOrO IOTOHHOTO MeTpa BOAOBOAA
B VKJaaJKe '

Kgop = ads pyd/’lﬁl, ( 15)
rie KO3QUIMEHT @ 3aBHCHT OT YHCJAA HHTOK BOJOBoAa. EcaM npeano.a-
raercd BHIIOJHHTbL IBOMHOH BOLOBOJ, TO @ = 220 py6/ s, ecau o1HHADHLIH,
10 @; = 110 py6/x. Toria cymma €XeroiHblX OTUHCJCHUH HA AMOPTH3a-
LU0 U TEeKYILIHUA PEeMOHT MpY HOPME OTUHMC/IEHHH u#, COCTABUT MO BOAOBOLY

St = O,OluBLoaq’B py6/200. (16)
Ecau BMecTo d, moicTaBuTh ero 3HaueHde u3 ypapuenus (8) u (9),
TO Ajs1 ABOIHOTO BOAOBOJA NOJVUHM

1,414 1021, Lo @,505 W05

05
‘UyB

SBOIL _
K =

pyvo.200. (17)

g OMEAPHOTO BOAOBOJA OTYHC/EHHS HA AMODTH3ALMIO M TeKYILHil

peMonT COCTABAT

530,1 L 2. IO_QHBL(,Q1:?0'5 Wwo.s
< =

pyo eod. (18)

Amlei"'—)
SH.ECB Lo—zmyma HHUDKYJAAIHOHHOTO BOI0BOA. Ecau Tpacca BOAOBOILOB
OXJIaX JaIoLefl BOAH Heu3BeCTHa, TO 332 L, MOKHO NPUHHMATL PACCTOSHHE
CTAHUHUU OT UCTOUHHKA BoJocHad:xeHusd. CTOUMOCThL HACOCHOM

KH = ’{HIVILH = HCNL'H + KOA]LLH' (19)

3aecy Ny, — MOLIHOCTh UHMPKYJASLIOHHBIX HACOCOB, KBHL;
K. — CTOHMOCTb CTPOHTEJNBLHON uactu, py6/xkém;
K, — CTOUMOCTb 000pYAOBaHHS HACOCHOH, pyo/wxant,

Pasaesenne CTOMMOCTH HACOCHOH HAa CTPOUTENLHYIO 4acTh H 060PYI0-
BAHHE BBI3BAHO PA3JHYHBLIM MPOLEHTOM OTYUCJACHHA HA 8MODPTH3ALHIO U Te-
KYLLHI DEMOHT N0 000PYAOBAHHIO &, U CTPOUTEALHOH 4acTH #.. OTUUCACHUSA
N0 HACOCHOH :

SI = 0,01 (e, - ) 22 pysod. (20)

Takum o0pasoM, MBl PaCcCMOTpE.IM COCTABIAIIIME PacXOd0B 1O Typ-
OMHHON yCTaHOBKe, 3aBUCAIIHE OT Pi.
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[Toauutii ro10BOH pacxol B pyOJadX Ha I€PeKauky OXJ/JAaxAaniefl BOAL
no cTaTh€ pacxoja TOIINBA
0 0013“}?

Sm? = py06.200. (14)
7(1( p
31ech
P . N
M = Ty T]rror x03 " Ut Tloi* Thex* Mrens
rjaie ‘II?—-TEPMI/IT-IECKI/IH K.I.A. LIHKJgI4 I'[ElpOTypGHHHOf)’I YCTAHOBKH.

3uas BeJHUMHBL H TApaMeTpLl OTO0POB MaPa HA PEreHePAlHIO, M MOXHO
10 ICYHTATD, KAK /i PereHepaTHBHOro uMkIa. HO ¢ 10CTaTOUHON cTeneHy 1o
TOYHOCTH MOXKHO IPHHATH N = Kpny, vae Ky =1--1,12 yunToiBaet yBean-
yeHHe TePMHUYeCKOro K.M.JA. 3a cyeT perenepaTuBHoro MOJOT PeRa MUTATENb=
HOH BOJIHI.

Kax 3TO BUAHO U3 NPEAIECTBYIOLWIETO, C U3MEHEHHEM KOHeI{Hloro JlaB-
JAeHns OyaeT H3MEHATHCH KOJAUUeCTBO OXJAaxaanoueil Boas. CiaeloBaTeNBHO,
OYAYyT HM3MEHATHCH IMaMeTpPhl LHMPKYASALHOHHBIX BOJOBOLOB H MOLIHOCTH
IMPKYAANHOHHLIX HacocoB. [locaenHee OOYCJAOBHT H3MEHEHHE H3ICPIKEK
IPOU3BOJCTBA, 3aBUCALIMX OT KANUTAMLHBIX 34TPAT HA BO/JOBOJB H HAcoc-
Hyio. KanuraspHple 3aTpaThl MO BOJOBOLAM M HACOCHOH MOMKHO ONpENENUTH

JeAyiomuM  o6pazoM. CTOMMOCTL OJHOrO MOrOHHOIO MeETPa BOAOBOJAA
B VKJaJKe

Kgop = ads pyd/flﬁl, ( 15)
rje ko3pPUUHEHT @ 3aBHUCUT OT UMCAa HHTOK BOA0BOoja. Ecau npejnona-
raeTcsl BoIIOJHHTh ABOHHON BOAOBOM, TO Qs = 220 py6/m, ecau ONHHAPHLIH,
T0 a,= 110 py6/x. Torpa cymMMma exeroalblx OTUHCJEHHUH Ha aMOPTH3a-
KO U TeKYUIMA PEMOHT IPH HOPME OTUHCAEHHH 4, COCTABUT NO BOJOBOLY

Sp? = 0,0lu.L,ad, py6jzo0. (16)
Ecau BMecTo d, NOACTaBUTH €ro 3HaueHHe u3 ypasHenus (&) u (9),
TO IJ51 ABOMHOIO BOAOBOJA TOJYYUM

1,414-10 2,1 ,as¢% WO5

&05

Set = pyé eod. (17)

Aas OAHHAPHOTO BOAOBO, A OTYHUCJACHHUA HA ElMOpTHSEl[LIIIO H TeI\YI_I_lI/II/I

PEMOHT COCTaBSIT )
BO1 2‘ 10_2LZBL(]C1,’?O’° WO,E)

K

py6 200. (18)
31ech Ly— AJIMHA UHPKYJALHOHHOTO BOAOBOAa. Ecau Tpacca BOA0OBOAOB
OXJaxaalouleil BOJAbl HEH3BECTHA, TO 3a L, MOMKHO NPUHHMATbL PacCTOsSHHE
CTAHIHMH OT HCTOUHIKA BogocHaOxeHHA. CTOMMOCTb HACOCHOM

KH = R’.HAIIIH - ’CCNLLH+ KOA'IuH- (19)

3necs Ny, — MOIIHOCTL HHPKYJAANHOHHBIX HACOCOB, K6M;
. — CTOMMOCTbL CTPOUTeNbHON uacrtu, pyo/xéem;
K, — CTOMMOCTh OBOPYAOBAHUS HAaCOCHOW, pyo/rent.

Paznenenie CTOMMOCTH HACOCHOH Ha CTPOUTEABHYIO 4YacTh W 000OpPYI0-
BaHHE BBI3BAHO PA3JUYHLIM IPOUEHTOM OTUMC/IEHHI Ha aMODTH3aUHUIO U TE-
KYILHA PSMOHT 110 000PYAOBAHNIO &, U CTPOUTEJIbHON 4acTH e OTuncaeHusa
IO HACOCHO

SMC — 0,01 (ke - u k) % pyo/200. (20)

TakuMm 006pa3zoM, Mbl pacCMOTpeaH COCTABAAKUIHE PacX0lIOB IO Typ-
OUHHOH yCTaHOBKe, 3aBUcAulfe OT Fy. :
25



3 130 \2R T R 1R
W) ool Y el "ot
] x ] 4 a
Qs | 12 1F i60° 4& 35107 24-0°

Y —
_--"’ o
st ot Lo \\\ \\ =T | 2340°]19-10%
' \\° S —-“"_"-‘
I s et =]
N T
. it ~—— = 5./95 N1
amoé/,av 4100 N /,5. 1840
W\ o=
Mo, — + -
-3 a1
sl eloe I | 520% 1710
002 003 QM 005 006 407 608 409 Pama

Puc. 1. 3aBHCHMOCTb H3MEHSIOUHNCA H3AEPKeK IPOH3-
BOJACTBA HAa YCTAHOBKY OT KOHEUHOTo AaBJeuld 135 [pas/ifu-
HBIX CTOHMOCTEH TOIIHBA.
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Puc. 2. 3asucumoctsb

HEYHOTro HasbJjerHd
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ONTHMAJALHOTO KO-

CTOHUMOCTH

TOIIUBA.



K 3TuM pacxojam Hazo NpuGAaBUTH ONpeTeNCHHBIH % OT KaNUTaAbHBIX
3aTpaT B COOTBETCTBHH C NPHHATEIM KO3 (dHUHEHTOM 3(P(PEeKTHBHOCTH Xa-
NUTAJIbHLIX 34T par &

o (Lo + 16uN).

31ecCk K, U K, ONpeaeJiIeM IO (popMleaM (15) u (19).
Ha puc. 1, noaesysick nannoft MeToRHKOH, NOCTPOEHHI 3ABUCHMOCTH

TOAOBBIX ACHEXHbIX pacxonoa Ha YCTAaHOBKY, 3aBHCAIIUX OT Py 115 4aCTHO-
ro c<Jjayuas, Korjpa

N, = 50000 wem; P,=90 ama; to=>535°C;

t, =10°C; z2=2; Hz =10 m; L,= 500 ;
t,— 1t =>5°C nas pasanudBiX CTOMMOCTEl TOIIHBA.

M3 puc. 1 MOXKHO caenatTh CJIeAYIOINHE BBLIBOABI:

1. C NOHMXKEHHEM CTOUMOCTH CAHIraeMoro TOMJAUBA JAOAKHO OHTbL IpH-
HATO GOJee BBICOKOE KOHEeUHOe faBaeHHe IPH TNPOeKTHPOBAHHH CHCTEM
BOLOCHAOXKEHUS,

2. UeM nemesze TOWIHBO, TeM 0OoJee [1010T0 NPoTeKaeT Kpusasg 3a-
BUCHMOCTH LS = f(P,), TeMm MeHee OUyTHMO OTK/JOHeHHE Py KOHEUHOTO
JNARJEHHA OT ONTHMa/lbHOoro PRI,

3. Tak xax JeBasi BeTBb KPHBHIX TNoJHUMaeTcs 6oJiee KPyTo, TO OT-
cryniesne oT Py ontMMaqbLHOTO B CTOpOHY Gosee rayGOKOr0 BaKyyMa
npyBegeT Kk 060/1¢e 3HAYMTEJAbHBIM K3JIePXKKaM Ha YCTAHOBKY IIO CPABHEHHIO
C ONTHMAABHBIM Py

Ha puc. 2 mana sasucumocTh Py = f(Ry) Aas Tex xe ycaosuil. 3a-
BHCHMOCTb CBUAETENLCTBYET, UTO INPH CTOMMOCTH TOIIHBA OT & pyb/m
W BHIINE H NPH OJaronpHATHHIX YCAOBHAX BolocHaGxenua Py ciabo sa-
BHCHT OT Ry ¥ MOXeT ObITh IPUHATO PaBHBIM pacueTHoMmy. IIpH CTOMMOCTH
R, <5 py6/m HeoOX0OAHMO B KaXJOM KOHKPETHOM Cayudde ONpeneisTh

P™ u Ha 3TO J4BJ€HHE PACCUMTHIBATL H NMPOEKTHPOBATH CHCTEMY IIMPKY-
JISIIIMOHHOTO BOAOCHAOKEHUS.



