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CUHTE3 ABTOMATU3UPOBAHHOM CUCTEMBI
JHEPI'OCBEPET'AIOHIET'O YIIPABJIEHUSA CUCTEMAMMU
HU3KOMNOTEHIHUAJIBHOI'O KOMILIEKCA SJIEKTPOCTAHIIUM

CdopmynboBaHO 3aBIaHHS CTBOPEHHSI EHEPro30epirarodyoi CHCTEMHU AaBTOMATUYHOTO KEpYyBaHHS
peXkuMaMu poOOTH KOHJACHCATOpIB MapoBux TypOiH. Po3poOiieHa 3araiibHa MaTeMaTWyHa MOJCIH
CTaI[lOHapHOTO pexuMy poboTH KoHAeHcaTtopa. CdopMoBaHMII aNTOPUTM ETATOHHOI MPOTpaMu
(G YHKIIIOHYBaHHS KOHJICHCATOPA MPHU 33/IaHUX 3HAYCHHSIX BUTPAT MapH 1 KOHICHCATY.

KirouoBi cnoBa: eHepros0epiraroua cuicreMa aBTOMaTUYHOTO KEPYBaHHS, KOHIEHCATOP.

ChopmynupoBaHo 3a7aHUE CO3/IaHUS YHEProcOeperaroneidl CUCTEMbl aBTOMATHYECKOTO YITpaBICHUS
pekuMaMu pabOThl KOHAEHCATOPOB MAapOBBIX TypOWH. PazpaboTana obias mMaremMatudeckass MOJENb
CTAIlMOHAPHOTO peXHMMa paboThl KoHAeHcaTtopa. CHOpMUPOBAH aNTOPUTM ITAJOHHOH MPOTPAMMBI
(GYHKIIMOHUPOBAHUS KOHIEHCATOPa MIPH 3a/IaHHBIX 3HAYSHHIX PACXO0JIOB Mapa M KOHJIEHcaTa.
KiroueBrle cioBa: sHEprocOeperaromnas CucTeMa aBTOMaTHIECKOTO YIIPaBJICHUs, KOHJIEHCATOP.

The task of creation of the energysaving system of automatic control the modes of operations of
condensers of steam-turbines is formulated. The general mathematical model of the stationary mode
of operations of condenser is developed. The algorithm of the standard program of functioning of
condenser is formed at the set values of charges of steam and runback.

Keywords: energysaving system of automatic control, condenser.

BBenenne

B paGore [1] oTMeueHO, YTO B HACTOSILIEE BpPEeMsI MPAKTUUYECKU HCUEPIIaHbI
pe3epBbl  TOBBIIEHUSI SKOHOMHUYHOCTH MapOTypOMHHBIX DSJCKTPOCTAHIIMA 3a CYET
MOBBIIICHNUS HAaYaJIbHBIX MApaMETPOB, YCOBEPILICHCTBOBAHUSI CUCTEM PEre€HEPATUBHOTO
[OJIOTpeBa MUTATEIbLHOW BOABI M MPOMEXKYTOUHOTO IeperpeBa mnapa. Bmecte ¢ Tewm,
o0ocTpeHue mpodseM B TOIUIMBHO-PHEPIeTHUECKOM KOMIUIEKCE M YXY/IICHHE
IKOJIOTUYECKOM CUTYallMUd AUKTYET HEOOXOAMMOCTh CUCTEMHOIO MOJIX0/a K PEIICHUIO
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po0JieM MOBBIIIECHUS YKOHOMUYHOCTH U dKojJoruueckux xapakrepuctuk TOC u ADC.
B cBsi3u ¢ 3THM, B 3HEpreTHMYEcKOil oTpaciu OOJIbIIOE BHUMAHHE CTAO0 YIEHSTHCS
HU3KOMOTEHIUAIBHBIM KOMIUIEKCAM 3JIEKTPOCTAHIMM KaK CTPYKTYPHBIX €IMHUIY
HEPro0JIOKOB, OKAa3bIBAIOIIUX HEMOCPEIACTBEHHOE BIMSHHE HAa SKOHOMHUYHOCTH HX
DKCIUTyaTallUM 3a CYeT BIMSAHMS Ha KOHEYHbIE IMapaMeTphl Mapa U Ha Pacxoj
JNIEKTPOdHEPTUU 1  coOcTBeHHbIX HyxA. I[lo manabiM  3amoposkckoit ADC,
HEJOBBIPA0OTKA  JJIEKTPOAHEPIMHM H3-32 IUIOXMX  YCIOBHHM  TEIIOOOMEHAa B
KOHJICHCATOpAaX €KETOJIHO COCTaBysieT nopsaka 1,5 muapa. kBt u [2].

[ToaTomMy oOecrieueHre ONTUMAIBHBIX PEXKUMOB pPa0OThl KOHIACHCAIMOHHBIX
YCTAaHOBOK, MUHUMM3ALIMS BCEX BUAOB SHEPrE€TUUYECKHUX MOTEPh B HUX MPEAOCTABISAET
co00l BOXHYIO U aKTYaJIbHYIO HAYYHO-TEXHUYECKYIO MpobiieMy. JTta npobdiieMa MOKeT
ObITh pelieHa IMyTeM CO3JIaHusd JHeprocOeperaronmx CUCTEM aBTOMAaTUYECKOIO
VOPABJICHUS PEKUMAMH pabOThl CHCTEM HHU3KOMOTEHIMAJIBHOTO KOMILJIEKCa, B
YaCTHOCTU — KOH/ICHCATOPOB MapOBbIX TYpOUH.

XapakTepucTHKa 00bEKTA

Cnenys o01mum MpUHIUIIAM AHEProcOEPEeraroIero yIIpaBJiICHUs
TEXHOJIOTUYECKUMU OOBEKTaMH, M3JI0KEHHBIMU B [3], KOHIEHcAaTop, KaKk OOBEKT
yIOpPABJICHMs, OOECHEeUnBAOUIMI KOHACHCALMIO OTpabOTaHHOTO B TYpOWHE Tapa,
MpEeACTaBUM ClIeayoImuM odpa3om (puc.1).

Bexkrop HEpEryIupyeMbIX ‘ 4

nepes
BXOJHBIX napaMeTpoB X s Yroelgn, pr o)
BKJIIOYA€T HOMHHAJIbHbBIC TUISt -
ONPENCIICHHOTO  peXuMa  paboThI

3HAYEHUsI MaccoOBOro pacxoma (G:),

)li):;erl{G:X, P, t:*} )E)BH {Pn“:’, tr, U2, Qqq} p

nasiaeHus (P*) u temmeparypsl (t)) %;ﬂz{ge Pt} ———

napa, BXOJSIIEr0 B KOHAECHCATOP W3
NOCJIETHEN CTYNeHH TypOUHBI.
BekTopsl pEryIrpyeMbIX

napamMmeTpoB ey peez o

X'JHOT{NU.H, N?}

COOTBETCTBYIOILHE 3HAYEHUS
apaMeTpoB  OXJTKAAIOWIEH  BOABL - pyc 1. KongeHcaTop, Kak OOBEKT yIpaBICHHs
(G, P* t¥) u nmapa, OTKa4YUBaeMOro

KekTopamu (G,),P) t)).

nt

IIpy 3TOM  BEKTOp BHYTPEHHUX [apamMeTpoB, IO KOTOPBIM  MOXKET

HEIOCPEACTBEHHO OCYILECTBIATHCS YIIPABICHUE:
X, 66}

Bextop BHYTpPEHHUX HapamerpoB b% s MOXET OBIThb NpPEICTaBICH CPEIHUMHU
3HayeHUsAMHU nasieHus (P,7), remmeparypsl (t,7) U ckOopocTd LUpKysuuu napa (U,”?
B IIapOBOM IIPOCTPAHCTBE KOHJECHCATOPA, a TAaKXe CPEAHUM 3HAYEHUEM KOJIMYECTBA
TermnoThl (Q,,), OTAABAEMOrO IIAPOM OXJIAKIAIOUIEH BOJE 4YEPE3 CTEHKHM TPYOHBIX
IIYYKOB.

BekTop BBIXOIHBIX IapaMeTpOB fw IpeaCTaBisieT co00 3HAYEHUE MacCOBOTO
pacxozaa obpazyrouierocst KoujaeHcara (G,).
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BekTop norepp f,wm - 3HAYEHUs MOITHOCTEH, MOTPEOIIEMBIX TUPKYISITHOHHBIM
HacocoM (N,,) 1 kekTopamu (N, ).

Onucanne nmpouecca padoTbl KOHACHCATOPA (CTAIMOHAPHBIN PEeKUM).

W3 nocnenneit crynenn L{H][ TypOuHBI B KOHAEHCATOP MOCTyNaeT OTpabOTaHHBIN
nap (mocie UK PacCIIMpeHusi) C HU3KUMU 3HAUYCHUSMU JaBJieHus (opsiaKa 0,03-10°
[Ta) m Temneparypsl (nmopsiaka 24°C), HO B OOIBIIOM KOJIHYECTBE (MAcCOBBIN pacxon
nopsinka 574 71/4). bonplmoe 3HaYeHHME pacxojga 00eCIeurMBaeT  BBICOKYIO
NOTEHIMAIBHYI0 MOIHOCTh Iapa, HO HU3KHE 3HAYEHUs JABJICHUS M TEMIIEPATypbl HE
JAIOT BO3MOKHOCTH €€ IMOJIE3HO HMCIOJIb30BaTh (MIO3TOMY 3Ta MOIIHOCTH SIBJISIETCS
NOTEPSHHON U €€ 3HaYEHUE COM3MEPUMO C MOJIE3HON MOILTHOCTHIO YIHEPTOOIIOKa).

B crammonapHom pexkume paOOThl  KOHJIEHCATOpA  MAacCOBBIA  Pacxo/
MOCTYMAIOIIET0  OTpaOOTAaHHOTO Mapa paBeH CyMME MAacCOBBIX  PacXo0JiOB
oOpasyrolierocsi KOHAEHcaTa M pacxojla Iapa, YJIalsieMoro U3 KOHJIEHcAaTopa
KEKTOpaMHU JUIsl TOAIEP>KaHUS 3aJaHHOTO 3HAUEHUS BaKyyMa:

G =G, +G,

DKEKTOpBI 3a CUET HSHEPruu padoyvero MoToKa mapa, OTOMPAeMOro M3 padoymx
CTyNEeHEel TypOMHBI, OTCACBIBAIOT YacTh Iapa W3 KOHAEHcAaTopa Uil MOJIJIEp:KaHUS
HEOOXOIMMOr0 3HaYeHus JaBlieHus (BakyyMma). Bakyym HeoOXomum it TOTO, YTOOBI
o0ecrieunTh HENpPEephIBHOE IOCTYIUIEHWE OTpabdOTaHHOTO Tmapa U3 TypOMHBI B
KOH/IeHcaTop (MHaue HOMUHaJIbHAas paboTa TypOOyCTaHOBKU MIPEKPATUTCS).

CooTHolIEHHE PacXxo0B UHKEKTHpyemoro (G;) u pabodero (Gp) MOTOKOB IMapa
onpenensercss Ko3pGUIMEHTOM UHKEKIIUN:

0=G,/G,

KoapdunmenT WHXKEKIIMH MOXeT OBITh TNPEACTaBICH, B COOTBETCTBUH C
IKCIEPUMEHTAIbHBIMU XapaKTEPUCTUKAMU 3JKEKTOpa, Kak (YHKIMS OTHOIICHUS
JABJICHUN CXKATOrO NMOTOKA P, (Ha BBIXOZAE U3 3’KEKTOPA) U JAABJICHUS HHKEKTUPYEMOTO

napa (MpakTUYECKH — BTO CpeIHEe 3HAYEHUE JAaBJIEHUS B MapOBOM MPOCTPAHCTBE
KOHAeHcaTopa P ).
w=f(R, Pl
B nuHeapn30BaHHOM BapuaHTE 3Ta PYHKIUS MOXKET ObITh IPE/ICTABIICHA B BUJIE:
®=C,,.P. +C, Py,

rae Cype B Cypk - COOTBETCTBYIOLINE KOO MUIMCHTHI INHEAPH3ALIHH.

B cBow ouepenp, AaBieHHE Ha BBIXOJE M3 MKEKTOpa P sBiseTcs (yHKIMEH

JNaBlieHW (WM pacxoJoB) pabodyero ¥ WHXKEKTUPYEeMOro IOTOKOB. B
JIMHEApU30BaHHOM BapHuaHTe 3Ta GYHKIIMS MOKET ObITh MPEJICTaBJICHA B BUJIC:
_ 2
Pc _Cpngp +CP936'7 !
rae C,,, ¥ C, - COOTBETCTBYIOIINE KOI(PDUIMEHTHI TMHEAPU3ALIUH.

Torna
0= CmpCCpngp + prcCpgaG; + Cmchzvcrf = Cmngp + Cm936: + C(upk Pn(;f '
nu
9 __ _ 2 E) ¢
Gn B (DGp - Cmngp +CmgaGpGn + Cmkaprf )
NN
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— ngpGiz) + prkGPP’ff
1-C,,G,
Jluneapu3zanus 3Toi GyHKIIUN MOXKET JIaTh BhIpaXKEHHUE:
G, =C, -G, +C" P
C COOTBETCTBYIOLIUMU 3HAYEHUAMU KOA((DULIMEHTOB JIMHEAPU3ALIUH.
[Tpon3BOaUTENBHOCTD 33KEKTOpa (pacxoa G,,) MOXKET PEryJupoBaThCS PacxoioM

pabouero moroka mapa G, (IIyTeM M3MEHEHHMS IOJIOKEHUS PEryIUPYIOWIEN 3aJBHKKH

Ha TpyOompoBojie padodero noroka). [Ipu 3ToM pacxos pabodero moToka MOKET ObITh
NPEACTaBICH B BHJIE JIMHEWHONW (DYHKIIMU TMOJIOKEHUS PEryJIUPYIOMIEH 3aJBHKKU
(IMHERHOTO) X WIIH YIIOBOIO ¢ :

G,=Cy - X,
G,=Cg, 0,
rjie
Cop =G I X5,
Cor =G> 1o}

Torga dyHKIMS pacxofa MHXKEKTHPYEMOrO IMapa MOXKET ObITh NMpEJCTaBICHA B
BUJIE:
G, =C' X, +CI"P;

ns nk 1

G,=Cro,, +Cr"PY

nk 1
rae
x P X .
C:=CPCy;
(P — p e
Co=CCe.
JIns KOHIEHCcauuu Iapa B KOHJIEHCATOpE NPU 3aJaHHOM 3HAYEHUU NaBJIeHUs P?

€ro HY»KHO OXJIQJUTh J0 3HAYCHUS TeMIIepaTypbl KOHICHCAIUH:
t.=f(RY
Jlns ATOrO B KOHJEGHCATOP MOJACTCS OXJaXKIarllas BOJa MHUPKYJISITHOHHBIM
HAacoCOM, KOTOpasi, MPOXOJsl M0 BHYTPEHHHM IMOBEPXHOCTIM OXJIAXKIAIOIIUX ITyYKOB,
o0ecrieynBaeT HEOOXOAUMBIN TEIII00OOMEH.
[Tpu 3TOM TTOBEPXHOCTHAS IIOTHOCTH TEIUIOBOTO MOTOKA, TIEPEIaBaeMOTro OT Tapa
K Hapy>XKHBIM TIOBEPXHOCTSIM TPYOHBIX ITyYKOB, MTPOXOJSINETO Yepe3 CTCHKU TPYOHBIX
MyYKOB M OT/IaBacMOTO BHYTPECHHUMH CTCHKAMHU TPYOHBIX ITYYKOB OXJIaXKIArOIICH
BOJIC, OTIPEICIISICTCS BRIPAKCHUSIMU:

!

g =0t ~t%);

nK cm
! ”

7 —t
9=
D (8:/%)
i=1
g=0o/(t; —t),
rae

Ctn tcp + Ctn tcp

on - nH an-cm !
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U
o) =CaG, -

JTUHEapU30BaHHbIE (QYHKIUH CPEeTHUX KOA(h(OUIIMEHTOB TEIUIOOTIA4Yu OT mapa K
BHCITHAM CTCHKaM TPYOHBIX IyYKOB M OT BHYTPEHHHX CTCHOK TPYOHBIX MYYKOB K
oxJIaXKIarolIel BOE;

!

”

t» m tP - cpegHME 3HAUCHHA TEMIIEpATyp BHEIIHUX M BHYTPEHHHX

cm cm

MOBEPXHOCTEN TPYOHBIX MYyUKOB;
t? - cpegHee 3HAUCHHUE TEeMIEepPaTypbl HACHIIIEHHOro mapa (Mpu KOTOPOM

nH

MPOUCXOJIUT €T0 KOHCHCAIINS);
81 XA, - TOJIIMHBI U TEIUIOMPOBOJHOCTU CJIOEB CTEHOK TPYOHBIX IyYKOB (C
Y4€TOM BO3MOKHBIX TTOKPBITHI U OTJIOKEHUM);
Co ,C¥ CS - COOTBETCTBYIOIIME KOADPUITMEHTHI TUHEAPU3ALINY;
G, - pacxo/i OXJaXJAOIIEN BOJIBI.
ITpu 3TOM MaccoBBIi pacxo/1 00pa3yroIIerocs KoHaeHcaTa:
G, = Cgkq )
rJe
Cgk = Ak / r,
A - TUIOIIAJIb MIOBEPXHOCTH TPYOHBIX MyYKOB;
r- yaelibHasi TeIioTa mapooOpa3oBaHusl (KOHIEHCAIMKM) MPU COOTBETCTBYIOIIUX
3HAYECHUAX JABJIICHUSA U TEMIIEPATypPhI HACHIIEHUS P,) Ut .

nn nH

[upKy s IUMOHHBIA HACOC, MOAAaBas B KOHACHCATOP OXJIAXKAAIIIYID BOAY,
Pa3BUBAET MOJIE3HYIO TUAPABINYECKYIO MOITHOCTD:
N, =G,R./p, =Q.F.,
rae Q, - OOBEeMHBIM pacxo]] OXJaKIarlield BoOjbl (Tojaya MUPKYJISIHUOHHOTO
Hacoca);
p, - IUNIOTHOCTHb BOJbI;
P - DaBJICHUE, pa3BUBA€MOE HACOCOM.

JlaBrieHne, pa3BUBAEMOE LMPKYJISIIMOHHBIM HACOCOM, JIOJDKHO OOeCreunBaTh
KOMIICHCAIlMI0  TUAPABIAYECKOrO  CONPOTUBICHUS  KOHAEHcatropa (AP.) wu
LMPKYJIALUOHHOrO Tpybonposoaa (AP,,) :

P,=AP, +AP,,
['mppaBarueckoe CONPOTUBIICHUE KOHIEHCATOPA:
AP, = Z(Apzl + APeZ) +(z +1)AP23 )
rjae Z — 4ucio X010B BOJbI;
2 2
2 2 2
COTIPOTUBJICHUE KOHJACHCATOPHBIX TPYOOK;
AP, =&,p, (U, -U,)* -
COTIPOTUBJICHUE Ha BXOJIE€ M BHIXOJE OXJIAKIAIOIIEH BOABI U3 TPYOHOH CUCTEMBI;
Ug

AF)23 = £3p8 TS -
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COIIPOTHUBJICHUE BOISIHBIX KaMED;

A,, - KOIPOULUUEHT IHAPABIMYECKOIO TPEHUs, ONPENEIAEMBbIA KaK (OyHKLUs
yuciaa PeliHonsaca;

L u d, - JJIMHA U JUaMEeTP KOHIEHCATOPHBIX TPYOOK;

U, =Q,/S, - CKOpPOCTb BOJIbI;

¢, - KOdpUIHMEHT, 3aBUCALMI OT cmocobda KperieHus TpyOook (mpu
CAIbHUKOBOM KperieHuu (,=15; npu ABYCTOPOHHEW pa3BaibliOBKE (,=1; mOpu
CMEIIaHHOM CI0c00€e KperuieHus Tpyook &, =1,25) ;

U, - CKOpPOCTbh BOJbI B Kamepax, onieHnBaemMas kak (0,15-0,30)U, ;

U, =U, - cKOpOCTb BOJIBI HAa BXOJE B KAXKAYIO KAMEPY;

£, - KOO(POUIMEHT THUIPABINYECKOTO COMPOTUBICHHUS BXOJa BOABI B KaMepy
(Gs=D).

@OyHKIMS TUAPABIMYECKOIO COMPOTHUBIEHUS KOHAEHCATOpa MOXKET OBITh
IIPE/ICTABIICHA B BUJIE:

2
APe = CPQQe ’
nJn, B HI/IHCapI/I3OBaHHOM BapI/IaHTe,
AP? = CII:’QQG 4

r1e Cp, U Cpy - COOTBETCTBYIOIIHME KOO(DDOULUEHTEL.
CornpoTuBiieHHE TUPKYISAIIMOHHOTO TPYyOOIIpoBoOIa:

L p, Q p, Q
AP = 24> T
ym ( ym d g,r\zym) 2 ZS;” gp3 2 2853

ym
raek,, - KOXPOUUUEHT TIUAPABIMYECKOTO TPEHHMSA B LUPKYJIALNHOHHOM
TpyOOIIPOBO/IE;
L, ¥ d, - IMHA U JUaMETP LHUPKYJISAIHOHHOIO TPYyOOIpPOBOa,;
3.G,pm~ CYMMapHBIA KOO()(HUIMEHT MECTHBIX CONPOTUBIECHUN LHUPKYJIALMOHHOTO
TpyOOINpoBOA;
S,,,~ IUIOLIA/b IONEPEYHOTO CEYECHHS LIUPKYIAIMOHHOIO TpyOOIIPOBOAA,;
Gps - KOODPUIMEHT MECTHOTO CONPOTUBIIEHUS PETYIUPYIOIEN 3aJBHKKH;
Sp3 = Spa(xps) )
WJIn
Sp3 = Sp3(q)p3) -
IJI0IIA/Ib IPOXOJAHOTO CEUEHUS PETYIUPYIOLIEH 3aBUKKH.

CormpoTuBiieHHE UPKYISAIUOHHOTO TPYOOTIPOBOJa MOKET OBITH MPEACTABICHO B
BHJIE:

APY’” :{Cum +O’25pggp3 [SpB(XpB)]/[Sp3(xp3)]2 }ng ’
rac

Lm 2 .
Cym 20’25(7\‘ L_'_ZQ.Wm)pe/S

ym dym ym 1
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gpslSpg(Xp3)J - (QyHKIUS KOIPPUIMEHTA TUAPABIUYECKOTO COMPOTHUBICHUS

perynupyrolmen 3aABWKKA OT IUIOLIAAM DPOXOJHOIO CEYEHUS peryaupyemMoun
3a/IBHKKH,
S,5(X ) - QYHKIHMSA NUIOIaay IPOXOAHOTO CEYEHUS PETYIUPYIOIIEH 3aJBHKKU OT

ee M0JI0kKeHus (JIMHEHHOro X, UM YITIOBOTO ¢, ).
B nuHeapn3zoBaHHOM BapuaHTE:
AP, =CX o +CIQ,,
rae C u CY' - KO3 HULUEHT TMHEApU3ALIH.

Ecnu Hacoc paboTaeT npu HEM3MEHHOM IOJIOKEHUU PETYJINPYIOIIEH 3aIBUKKH (B
YACTHOCTH, IPU TOJIHOCTBIO OTKPBITOM 3a/IBUKKE), TO:
AP, =(C3) Q..
[Ipy mnpeHeOpeKEeHUH TE€OMETPUYECKON BBICOTOM NOABEMA LUPKYJIALHMOHHON
BO/JIbI:
AP, =AP, +AP,

1 (QYHKLMS TOJE€3HON MOIIIHOCTH HUPKYJIALMOHHOIO HAcOCa MPUHUMAET BHUI:
N, =QAP,, =(CIX,;+CQ,)Q,,
B nimHeapu3oBaHHOM BapuaHTeE:
N, =l X s+ CReQ, s
WM, TpPU TOJHOCTbIO OTKPBITOM 3aJBMXKKE (IMPU HEU3MEHHOM IOJIOKEHHUH
3aJIBUKKH ):
N, =(GRo)' Q..
OyHKUIMS TOTPeOIIEMON MOLTHOCTH LIUPKYJISLIUOHHOTO HAacoca:
N =N, /M,
rae
Ny = M, (QuN,) -
¢ynxuusa KITJ unpkyassunoHHOro Hacoca.
n, -4acToTa BpalleHUs HAacoca.

yn

B cBoro ouepenp:
Q, =Q.(n,,)
(GyHKIIUS 3aBUCUMOCTH 110JIa4y Hacoca OT YaCTOThHI BPAILICHHUS.

B nmmHeapn3oBaHHOM BapuaHTE:
Q, =Ca(n,,)
Ny = Co - Q, +CaN,,.5

W

Ny = (Cay - Can +CidN,,,s
Y JINHEapU30BaHHAs (PYHKIIUS MOIIIHOCTH Hacoca:

N, =Cx - X 3 +Cin,, .
[Ipu mocTymiaeHnn B KOHAEHCATOP OTPAOOTAaHHOTO IMapa, OXJIaXJaroIlleld BOAbI, B

npolecce MOAJEpKaHUs BakKyymMa M oOpa3oBaHMsI KOHJEHcCAaTa TEIUIOBOM OasaHc

KOHACHCATOpPa B CTAIMOHAPHOM PCIKHMME OIINCBIBACTCA COOTHOIIICHUCM .
Q:’C :Q:” +QKOI-K) + Qna !
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158)0%1
O =P +D +D
roe QF, @, Q" @ Q ., @ . Q D = -COOTBETCTBEHHO, KOJINYECTBA TEIJIOTHI U

TCIIOBBIC IIOTOKH, KOTOPBLIC COACPKATCA B IIape, BXOIAINICM B KOHIACHCATODP,
OTAABACMBIC IIApOM oxnax(zxa}omeﬁ BOAC, B OTBOAMMOM KOHICHCATC, B II4ApC,
OTCAaCbIBACMOM 2KCKTOPaAMH.

C Y4€TOM TOro, 4TO B CTAOIMOHAPHOM PCKHMC COOTBCTCTBYIOIIHC TCIIJIOBBIC
IMOTOKH OIIPCACIIAIOTCSA COOTHOICHUAMMU:

= Gyt -t G ;

@(JXJZ:qA( .
G, (t” —t?

nx xono /1

= CK Gna(t;i _tc) !

pn
ypaBHEHHE TEIJIOBOTO OanaHca MOXKET ObITh MPEJICTABICHO B BU/IE:

cChLt G -CltrG =0dA +C, ,, G t7-C G t?, +

pn n pn nk P KOHO K

+C;n Gn3 t;}; - C;n Gna t

no 1
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=(C, G +C,pw Gitiw +Cp Gut) - OIAK
O0mas cranMoHaApHAas MATeMaTHYEeCKAas MO/IeJIb KOHIEHCATOPA.
N3 Mopeneit oTnenbHBIX pabOYMX MPOIECCOB M DIIEMEHTOB KOHJEHCATOpa,

NPEJCTaBICHHBIX B I1.2, MOXET OBbITh COCTaBJ€Ha 00Ilas MaTeMaTH4ecKas MOJEIb
CTallMOHAPHOI'0 PeKMUMa pabOThI KOHIEHCATOpa!
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Ha ocHoBanuu oOmieit MaTeMaTHYECKOW MOJIEIN KOHJEHCATOPa, MPEACTaBICHHON
chopMupoBaH
(GYHKIIMOHMPOBAaHUS KOHACHCATOpA MU 3aJaHHBIX 3HAUEHUSX pacxonioB mapa (G*), u

B I3,

MOXCT

OBITH

KoHzeHcaropa (G,), (puc. 2).
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Puc. 2. Anroput™m popmMupoBaHus 3aJaHHON MporpaMMbl pabOThI KOHJIEHCATOpa U
3aaaromux Bo3aencTBuid 15t CAP pacxo/1oB 3:KEKTUPYEMOTO Napa U OXJIaXIaoIIeH
BO/JIbI

®opMupoOBaHHeE 32ITaHHOI POrpaMMBblI (3aJaHHOT0 Pe:KNMa) padoThI
KOH/IeHCAaTOopa (3TAJIOHHASI MO/IeJIb).

Ota nporpamma MOXeT OpMUPOBAThH pAIIMOHATLHBIC 3aA0ITUE BO3IEHCTBUS JJIs
CAP mnonoxeHueM peryaupyrolie 3aIBIKKH Ha pabodyeM MOTOKE IMapa IKEKTOPHOU
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YCTAHOBKH, 33JBIKKM IHMPKYJISIUOHHOTO HAacoca MW MPHUBOAA IHMPKYJISIUOHHOTO
Hacoca.

[Tpu sTOM 061mIas cTpykTypa (PpyHKIIMOHATIbHAs cxema) sHeprocoeperarwomeit CAY
pexknMaMu paboThl KOHAEHCATOpa MOKET UMETh BU/I, PECTABICHHBIN Ha puc. 3.

P
—r

KonpeHcatop
Pt

T —

Perynatop

EERETT

MukponpoueccopHbiii
perynstop

‘ [Gn", ’[t"n]: ‘ P= ’ [GJ. ‘ [tk [t)s
Puc. 3. Ob6mas dpynkuronansHas cxema 3Heprocoeperaromieit CAY pexxumamu

pa60TI>I KOHACHCATOpAa

B ciyuae oTkiioHEeHU OCHOBHBIX apaMmeTpoB (G u G, ) OT 3aJJaHHbIX 3HaYECHUHN

MporpaMMa BBIYHCIICHUS OTKIOHCHUW 3aJar0lUX BO3JACHCTBUM, MOCTPOCHHAS B
COOTBETCTBUU C AJITOPUTMOM, MPUBEICHHBIM HA PUC. 2, BBIIIOJIHUT COOTBETCTBYIOIINE
KOPPEKTUPOBKHU 3aJal0lnX Bo3neucTBuid (puc. 4). Ilpu 3ToM 3TamoHHbIE 3HAYEHUS U
OTKJIOHCHUS MapaMeTpoB MOTYT HCIIOJb30BaTbC B CHUCTEME TEXHUYECKOU
JIMAarHOCTUKHU KOHJEHCATOPA.

G, PeanbHbiin

obbext

AG™

McxonHaa

(X", f Q) ‘
(G, aTanoHHas

monenb
— 1
oo .1 |aP,
N , ‘
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- ‘OTKJ"IOHE‘HI/IIH SR
1 | [ 1 1 I 1
1 I [ 1 1 -
ELPSL (Ko  ALTIAP, AL AK,

ey

Cunctema AMarHoCTUKK ‘

Puc. 4. ®ynkunonanbsHas cxema sHeprocoeperatonieit CAY pexxumamu paboTbl
KOHJICHCATOpa C UCMOJIb30BAaHUEM 3TAJTOHHOW MOJIETU U MOJENN OTKJIOHEHUH
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BoiBoabI

1.ChopmynupoBaHa  3amada  CcO3JaHUA  dSHeprocOeperaromeil  CHUCTEMbI
aBTOMATHUYECKOI0 YIPAaBJIEHUS PEKMMaMH pabOThl KOHJEHCATOPOB MapOBbIX TYpOHH,
oOecrieunBaroOIe 3alaHHOE€ COOTHOIIEHHWE PACXOJ0B TMOCTYMAMOIIEro IMapa u
KOHJICHCaTa TpPU MHUHUMAJbHBIX 3aTpaTax MOIIHOCTU 2KEKTOPHOM YCTAaHOBKH U
HUPKYJISILIMOHHOTO HAacoca.

2.Pa3zpaboTaHa maremaTH4ecKass MOJENb padO4YHMX IMPOIECCOB KOHAEHCATOpa,
YUUTHIBAIONIAS] ~ MPOIECCHl  TEIJIOOOMEHAa W KOHJEHCAaluu  Tapa, paboThl
MapO3KEKTOPHON YCTAHOBKH U LIUPKYJIALIMOHHOTO HACOCA.

3.Pazpaborana oO6mas ¢yHKIMOHANBHAs cxema »Heprocoeperatomeit CAY
pexuMaMu pabOThl KOHAEHCATOpa C UCIOJb30BAaHUEM 3TATIOHHOW MOJENU O0BEKTa U
MOJIENId OTKJIOHEHUN OCHOBHBIX IMapaMeTpPOB OT 3aJlaHHBIX 3HAYEHUM, CIOCOOHAas
aBTOMAaTHUYEeCKU (POpMUPOBATH ONTUMAJIbHBIC 3a/IAI0IINE BO3JCHCTBUS HAa PETYIATOPHI
MPOU3BOJIUTEIIBHOCTH LIUPKYJISIIIUOHHOTO HAcOCa U 3KEKTOPHOM YCTAaHOBKH C LIEJIBEO
obecrnieyeHrss MUHUMAJIbHBIX TTOTEPh MOIIIHOCTH.

4 Pazpabotan anroput™ (HOpMHUpPOBAHMS  33aJaHHON TPOrpaMmbl  padOTHI
KOHJIEHCAaTOopa U 3a1aromux Bo3aencTBuid 11 CAP pacxoqoB 3KEKTUPYEMOro Iapa u
OXJIaKJaroIIei BOJIBI.

S.IIpennoxena cTpykrypa osHeprocoeperawomeii CAY pexumamMu paOOThI
KOHJIEHCATOpa C HCIHOJIb30BAaHUEM 3TAJOHHOW MOJENH, (HOpMHUpYIOLIEH 3aJaHHBIMI
pexuM paboThl M MOJEIHU OTKJIOHEHUM, OO0ECIeYMBAIONICH KOPPEKIUIO 3aJIal0IInuX
BozaeiicTBuil it CAP pacxonoB mapa M OXJIaXJAOIIEH BOJBI MPHU OTKIOHEHUSIX OT
3aJaHHOTO PEXKUMA.

6./lanpHeiime 3aa4u B 3TOM HaIIPABIICHUH 3aKIIOYAIOTCS B CIETYIOLIEM:
-MoI00p U aNMpPOKCUMAIIUS SKCIIEPUMEHTAIBHBIX XapaKTEPUCTUK PabOoUuuX MpPOIECCOB
U DIJIEMEHTOB KOHJIEHCATOpa, HEOOXOAMMBIX JJIs 3aMbIKaHUST W KOHKPETU3AINH
pa3paboTaHHON MaTeMaTHYECKOM MOJICIIH;

-noJiydeHrue (YHKIUU MOIIHOCTH DJHEPreTHUUYECKUX TOTEph, 3aTpaurMBaeMbIX Ha
(GYyHKUMOHUPOBaHUE  KOHJEHcaTopa (MOUIHOCTb, MOTpedsigseMas  KEKTOPHOU
YCTAaHOBKOM M LMPKYJISIUMOHHBIM HAacCOCOM) M MCCIEIOBaHHWE €€ Ha JKCTpeMyM (Ha
MUHUMYM);

-KOHKpETH3alusl TMPeJIOKEHHON 001e cTpykTypsl 3HeprocOeperawmieiit CAY
pexumMaMu  pabOThl KOHJIEHCATOpa C LEJIb0 MHHMMH3alMA CyMMapHBIX 3aTpaT
MOIIIHOCTH.
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