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Fig. 1  Structure of a Mechanical Pumped Cooling Loop
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Fig. 2 Temperature variations on the connecting pipe
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Fig.3 Temperature variations of the main components

3 4

B AL XU IR S PIAR V8 H) R TR R
IR JBE 5 Bl 4R OB D A SR IR AT AR B AT
ik HMFREBAR. REMHGARERE,

VA ) YR 2 B E B AN OR A5 AR B A i B g
FEREIRE, RO T, I, RS
PR A T R Lo WA 25 TR 058 6 1 T 355 2V W
B, HESRGHBZ. TSR ARG T
VELBE ) D7 BRI/ R G I, T B IR BRI
PR, MR RS IR R R BB TR,
TR GRS N B B R ML R . 2R
BEBCRT, FROCAEVS BEAS A MO R B N T AR A5
Tokse 2B, RENEREE T, AN
TREKENAFIREE, TS NSRS 7S A 1Y
S T RE SR HUREE BB A S, 365
PRTETEARRE, THEAMERE MR IR, 1L
o — FRP 1t 2 780 5 TR PS04 2R 5 B A
B, B ANRE N TRV . IR RS
BEEE A LR, REUNAEIETE. B2, W
R R R E AN RIS TR RS T B L
B, W R R B R B R

B E 3k

[1] HOA C,DEMOLDER B, ALEXANDRE A. Roadmap for
developing heat pipes for ALCATEL SPACE satellites
[J]. Appl Therm Eng,2003,23,1099 - 1108.

(2] BOESR, $65%. ALK AR A LMD, 2 B S0 RL % o
At ,1998 .

[3] HOLMES H R,GOEPP J W. Development of lock heed
pumped two-phase thermal bus{J]. AIAA paper, 1987
(87) 11627, K

[4] ES]Jvan,DONK G van,PAUW A. AMS02 tracker thermal
control system: loop lay-out & specification of loop com-
ponents [ R]. AMSTR-NLR-TN-003 issue 01,2004.

[5] DELIL A A M. Development of a mechanically pumped
two-phase co2 loop for the ams ~2 tracker thermal control
system [ R]. National Aerospace Laboratory NLR AMS
TIM Meeting . Boston January 23rd 2002.

(6] XUZS, &\, T4, 5. SR PIAS A R G4
PERST[T]. RIgSGE R AR ,2008,42(1) 172 - 76.
LIU Jie, PEI Niangiang, GUO Kaihua, et al, Theoretical
and experimental investigation on characteristics of CO,
mechanically pumped two phase cooling system [ J].
Journal of Shanghai Jiaotong University. 2008, 42(1) .72
-76. »

(7] HE&AE EHR, ERE, % AMS- T BRI 4 W AR P
ARTFEEC]. T ELERESVOEE, 7
FH,2006 ;375 -382 .

(8] XA, 3e&um, FpHF4e, . Bralas (o HLALE B A
VK2R G JRHA T B R B T BB R SR IR A 5T
[J]. #%3h T2, 2008, 29(2) : 96 - 100.

LIU Jie, PEI Nianqgiang, GUO Kaihua, et al. Experimen-

tal investigation on characteristics of mechanical pumped



36 ILRER (HRBER) R

two-phase cooling system under periodic temperature PR T). TR Y R, 2006, 127
boundary conditions [ J ]. Nuclear power engineering, (S2).73 -71.
2008,29(2) ;96 - 100. PEI Niangiang, LIU Jie, GUO Kaihua. A space thermal
(9] FEAR TP, X7 LSS B TEF RIFF BB R control box and its thermal analysis in Orbit[ J]. Journal
BRI (RIRY SR ,2007,129(1) :42 - 45. of Engineering Thermophysics 2006, 127(S2) :73 - 77.
PEI Nianqgiang, LIU Jie, GUO Kaihua. Applied calcula- [11] LIU Jie, PEI Niangiang, GUO Kaihua, et al. Experimen-
tion of peltier cooler one new LHP[ J]. Chinese Journal of tal investigation on starcuf) of a novel two-phase cooling
Low Temperature Physics . 2007, 129(1) :42 -45. loop [ J]. Experimental Thermal and Fluid Science,
[10] FE&3R, XA, P4, —Fh2s A A LR B 1T 2008,32(4) :939 - 946.

Experimental Investigation on Cooling Capacity of
The MPCL System Under Simulated Space Boundary Conditions

, LIU Jie' ,GUO Kai-hua® , HE Zhen-hui’
(1. Institute of Environmental and Municipal Engineering, Qingdao Technological University,
Qingdao 266033, China;
2. Center of Space TECH. ,Sun Yat-sen University , Guangzhou 510275, China)

Abstract; The two-phase mechanical pumped cooling loop (MPCL) is a promising thermal control system. Exper-
iments have been carried out to investigate cooling capacity and running characteristics under simulated temperature
boundary conditions and variation heat load. It is concluded:; when the condensers’ heat rejectidh is higher than
heat load on the evaporators, the system average temperature becomes lower and lower, which may lead to workiﬁg
fluid freezing in the condensers. It must decrease the set point evaporative temperature by controlling the accumula-
tor. On the contrary, when the condensers’ heat rejection is lower than heat load on the evaporators, the system
average temperature becomes higher and higher, which may cause bubble appearing at the pump inlet and pump
cavitation corrosion. It is necessary to increase the set point to avoid the pump running in an unstable station. All
conclusions proved strong supporting for the system design and space applications

Key words: thermal control; space applications; mechanically pumped; cooling; two-phase
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‘Nonzero-Sum Stochastic Games with Unbounded Discounted Payoff

YANG Jie"*, GUO Xian-ping*
(1. School of Science, Beijing Information Science and Technology University , Beijing 100192, China;
2. School of Mathematics and Computational Science ,Sun Yat-sen University, Guangzhou 510275, China)

Abstract. Discrete time two-person nonzero-sum stochastic games with the discounted payoff criterion and a count-
able state space is studied, here the payoff functions might have neither upper nor lower bounds. The existence of
Nash equilibria is proved in randomized stationary strategies by using the Fan’s fixed-point theorem under the
“drift” and the standard “continuous-compact” conditions, which are usually used in zero-sum stochastic games.

Key words: nonzero-sum stochastic game; expected discounted payoff cretion; Nash equlibria; countable state

space





