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OJVPJW IATION OF THE PARAMETrVRS BY PROGRAM FOR (SSTC)I OF EPS AND EPT
A V. Rwniantsev, Kaliningrad State University Russia

Tbc vdvv6= moel o 0=oomiezbcati=ange i the claneala i m bv~ncon with icnteal and extaisa ttcnmi

loas th tne:vaiale M tro~rifbo dpctidab ofthe last one hbomdpdinte6w fteiohra
ckn~t nvW. Mthodofftpwwnmcr o5Aizdion ofth fmaiei opvd the "msorekipnt

conidition (SSTC) is abmined The gamEl descripton aftbe &ntiWmisino devoloped pxopam in ubnW3c

1 IMFODIJK ION
Normal operaling of the elcc~ ropulsqionic e (EPM) for doe curection. orientation mod the quacocrail's (SC)
stabiovdtping and fte aocoiiplnat of te fli&l porai wre defined by orvidi te axravm= cu adibm for the
oosunjion elements o ropulio ad's tulma wich undergo variable qsuaiaJ-(bn external and sternal thmwal load.
SSTC of PS ws being developcid to keep te len~Uw of fti mca ionia elnexa in ftu fixed range, to &Wbe the
hewt betweeni the ceanerm and to ranove ift em The eiciency of its operatin is defined by the parmeter of e
pmive (ryoa pm-ye tareratw cordboo - SPTC sind The acve (ya luperatur coundiom - STC) ekeuU

wtuch ame The radiatorsand the heates

MATHEMATICS MODEL OF THE COMPLEX HEAT- EXCHANGE.5 Meth~Od of SSTC pwuners optiuizaban - mdlmo' square (SPTC and gme aoual power of the hoiders (STC)n
based upon tlue matheettica model of the omaplex heiexh n the emerits mn the coAuctioe bein she qmgem
(N<100) of the balanee equation as the follow:

I 1( -fl ~ j . jtj - N)

CAI)) + PAt) - QK+M)T(Q) dt = 0;(1 )

{t M= {( ; K1+M3ij=12,... N!5 10 (1.2)
Hem is: I -at nmeer to bc i.rx 1he "p dw*a~ the radiation liks bet woco the i--tb and j-th elemnts. 4) = ffip) -
middle permaitting cou-ier coefficient, vhich is the function of the middle gmae*ric corner coefficients of radiation
of the closed4 surfaces system (for the cylindcr rine cr-txiaJ non-isotlxrms chambers with the ring butts we got its
expressions in analytic view 11l,2D; 2-nd member provides otductv component of the beat-exchangt; 3-rd mem-
ber is the cxuerna flo1w ccinig to i-th ek-ment to be located uinder the 3-th hea-Ensulating element, Gt;,O is for
th=s.I Magnitudes of the coming ener-gy flows ame defined as per following formulas:

a) P Q)=jar. T~r)-PQ)'-Pr)X, +n(c/,tfl; (1.3)5 tb) convvr4\ve 131:

D,(() = [l/CaF + 1/2c,O,(t){'1, OQt) - mass flow rate, ct - coeffkcient of the convective beat-exchange, C,. - specific
tcrrno-capacity of the- bcal-carrier
c) externsj

P'(t =(1 )Ie a- ccl~flcent of adA,.cp tioa, q- p,: wer of ex !-: 71 fl ow, Cow(l) !rj,)IA(t,(a),MN(AtLjLr-' -angle cosine b-
tw'.:c n the direction of ft c--.Aenal flow R =IrJ a-ld I~ n -n -' to .h W. surface N = fL, (k=1 .2,3) while the syst..n
mo~ving airounud the axis A, lax; within thet time At,-

d) rcfkcztcJ by f-th srrax tr.l i-th extci-naJ flow, aesorbcd by it~
VPtt) = aq (lCs.),(1.6)

Goso(t) =f)A((U DI(A '- seciz we the dirctioi of the re-flected from f-tb surfaceRrx;1I flow and the nor-Mal to the surface;

c) P,(1) - magnit wde of Llhe iintcrmal the~m-load.



K. = I is the eoeflidmnt for the therno-static (TJ=ConzI='F (0)) eknmts (for examplc, wtle plow) and equale to3
rro for the mi. M,= codtfieat b for th 3BTH demeals, tempertur of whose is calculate according to one
of the formulas (to reduce tbe calculation Urne).
T#() = [F ,t) + e.(tWbo s,J 14, (1.7)T,(t 110- 20 r,04j)+ Cgp~f~rI
Wbas b=o, Soe icaerm of 3BTH ca be ddbwsd N par ( 1)

MATM.MA1(S MODCL OF 8&t

According to fftmctional purpose, the demento we devidd Into The folowing groups:I
1) thepe ivn radator OMC);
2) tbermo-aflocating - operating or beater (STM;
3) daemo-ooain W
4) controlling (rmaaong) - the kicuperaturt of this (theme) clemmat diould be Wa the n eeddtmperaflw ruag;5) convective - it bs used for forced or natural convective beat-exdage;
6) reflecting - Cenmmt(s), reflecting eate nfow for Wh otw hereaia;s
7) scule place - (barn-stic: demait (K= 1). is Samperstur is fixed a per ryclogrm

n o s ste can b e n a g m p t of th e ot ft s ory d en ical sub ry a m ks) and th e calculation of SST C
parameters as made coundering mtua ialluene through the Fnking demcat.
7be mathematics odel of SMF is bawed upon the reults of the solvig of the equations system (1. 1) ad theI
Semperature maonmeponadeace of the control eleats alDow& to debwe, whaa the developing sage, opialW pa-
ramesers of the mems whica provide theral mode of the thrusters, thrusters uits ad the secondr 30bsystemsfor the working body storag and flow, the tranormation of the power ad nmnaging. Optinization Is made in
aceordac with 24-bours Power-consumption of BPS ad EJF in the redl cydopam condition of the internal
heat of the constnactios, as wag as external and reflected thermal flows taking int acoonat tbeff orlitation
Optimal parameter of SMT units - radiators' aes- am located as the al radiators of the construction Waauha-I
neouly, as far as teuqeraturt field of the ank element is the square, function o*(each one:
CI,4=(xi, a- ,..,nthe quantity of the radiator.
The canging of te teuqieraue field in the units, while, the dangg radiators sqn-u could be put together
with the equations' ysem.
I(JTxJp-f(3)^sWd , tl2.,a(2.1)
MMI4ii a (2. 1) i ca~ed le reacfion ai of [CL, ji Petw eniud be, JbWWK n per V- meedire

(Pk'"(SA (kmbS

nere: T,,- maxiumu samperwe oftia. ooftvol elem of te, oat b;
w 1. 1-1.2 - coefficient afradiokap que dbwgiag;

r- quathy of te unk radiatom,
Lkcorespoodmcc is dehaP 'wbile *ae cakmition dthe dja i modc for the caub T-Ia ieration stepI(D,T-=(Fr - (TOF9 X1
(F me T1 - upper and lower liit of te raaep

= twn the ; acc lmet ay QCWMio
(D2T,' > I 2ATO, (a)I
or(D,T,r<-1IOAT, (b)
te omrecfion of the, rdinsor, sipiain made n perto. pocat

[CJJASX = (KpkmVIDTr, (2.3)
K k ( MVA; A-IS130

in (2-3) ph. "+", if (2-2a)6 and "-" if (2.2.b)).
The touaI anmknerr of the unit's nidiatorm scamr found as per (1.3) is diu~teJ pnroiy to the radjator area5



I - 503-

3 the ,erng to e dynMsc nsde is RMoe. orvinZ paoer s of SPTC ae defiod on accordeVg to aper &Mv of te
rage, lower hnit wti b cakldu± g pcr e ! -4 .(one (ptosz balime) i provided with t aid dt heames (STC
alan, if it is seomiry.
The defmio othe msinal boer power in # um while he opating a per 2-cd smdke (nogative bahw) ad the
alclopun of ift operamig s m& bildn vnto sacoad the o cydo fn doft mtrnal rnl a locio (of
di-m vier en"=a - opuni
The lado oordinmion m bing crrol~ed at oub ep3 (djTa = (M-rJ (d 4 ) = v&C(s
and i i any 1 nail the coonli of (d3TAJKO will be caied t and the hedert were wited m, 6mn, te order to
inw ik off wll bo pained.

(d4TA):g 4ATg 3, (2.5)I ( p - prvenytive coficiai Oat Ig l2ATO,6 ur, tb- hener powa at % .4A ip cm be fosmd a per failm.

* Pi'k+A = k~l ++AM'rkIckI)/TJ( MrX

wher for te l-i wd

I*(k (T@9k~l)= +
C1 [Tk(.Ck )-:rt4-91ATt,4))+ C ((0g-g 4)AT + @+-T-gTI}

II
Th10e forui m msanliad, iae t h gesenid a l pomrbk vaniom ofteoperivgarU aflocaiO dig th e
aze one a wek and prmppose t power of te all bsoms ofto me ommg to fth am t % -4 iV when AP", i
*Lm caw te opa thorml alocation will be wicicat to coavnym Bte at l thra las
If th beat diould not be swited ofr daing Oe oklakl d tine t, so Utb nonkal power of Ihos should be fAomd
ao r d i to ft p roo ed se (2 .6 )

d ~~ T' = tP C kPPl (%V- (.6

Wa Te Darnia power ofth hcae have bown deed, Se auladtion per toe 2-od Kbamn a made again wil namis
power bale to be uwitiod on comatly. There mio vaurn - arn the-ates ofonrinal power (2.6) Io be uwitched
on in cas of the aa plidinat of Me cuboDled non-ooordbiation (2.5,'-
Whilenatig tedesign of EPS and EPT, it a reasnable to umalalfe t bmavwct fed of the cooetion with3 kTWaJ ermal allocatio planncdL To do so, it i enough to se The equation (1.1) modernize.

(1-K-L)F.-KT.+L P. = -(I-L)P + LF.- (2.7)
N

wher F. = E SG j - + o...

I K+= {:; K=1; L,1.
LUsW of(2.7) a&lWm to prvide t taqpatmur d~.uioi racqukal (1= 1) in 6he wcroto by dift of the definkn of
avgnitude needed to this power Pi upoe ft sne s noketn The power dietriuticai wih ea crztLw3 disiution to be 9a

upon the elenmvi dming the mode aBows to Sd oonadtive mi raduai tWis between the eckmer, wtch provide
the ocrnection to e clanvist of the power needed. Fonala (2-7) is one of te poaibk (inplifiod) approachem to sov
te h tak of te he at-AcKmdi
The shown mathertics mode of corPex hoed Cvcfaze and SSTC were ueed wtv the dvelopug of the copklex of
logic anyala proraw to provide te cakaks pert of them al Weatmet of EPS and EPT wiin the all gages of
dosigi nuadfcowing ad testing. The proa. e different i anaizd v oftcmperalw fie calculation nvhod
ad SSC pumractm- exica thm J loadn well ae uhrnme ofthe r anrcdonm degree ad t quatity of heatSexda coponerms to be considered Pmogrnu pcmt to cake tve cakibon for t al free anm nme to povide t
theul awvde,- doing so, 6e oned ko baol oanaD d ad dwaected with c"d o0w, to nake t ubvr fre. Data kmpCItSamd oipu in Me prop an meatutdadized
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noe melhod co13ml elm~ mo isa reprcmh ybyiaf. 71makre, wbm 13.e um of coorriez bed eman3
is being soe4 13. snalod of Smil doms n to13 Ualri faetimlis nkmw damabie.
Wl& e .working (4L. we haw got muuiwd exprmmcu for The * of 6v13 eionu

I*-=IJ M~ Noi -4k-1 (- 80,)(CM.I + B,3 - 8k2)

C193 M TdV + 4 (NN)TdS + fWNmrrdV -

s v

- J)NdV + k fsS(2.8)1

(wheoe k7-1,2.3 -ft. order c(13 u)*mi ymuuy )6 it lef to faxn.1i. la rogpin algraso calculie twomplez
bed P.- -130 i 6Udco of mW c gwim with twuni locally driwisd @ietinl md a.crml)
Cuiatio aft 13. elas per sysinify order ad to snonsiom with So. calculaion foaramim based as (2.3) Mab
t0 deVeloP 911ial1 PrOo P Ir , -twinh!iamy Piniu t o heu ino~ *oe 13n~vsigiod PcP lea o P

CONCUSIO3

The ,voin I'sal deveilo loum odo 13.follwinW
-to VmumM 13. Iaini PvoPmt" of MrFs gaf WRu
-0 t m MW~ 13o Poisbiitto force. pnwto '&Vimb by tw' Ind ofu. g~e w- t Pau Tomint

4 dallw13eipcial Awc off s3 nb eugadwof 13. uasct~o iu to be uwildmA *aeuy

With 60=W moc-up of SC I
4o, ceiu lbo wabiifty of to. caoio ina 1h iamiled by time exf m sbadiom, it left to really IdrP ein 3

.f..emu to h omnul perop tic of EPS. R F R N E
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