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Characteristic of Deployable Radiator (DPR) for Engineering Test Satellite-VII in Grand Test
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Abstract
The deployable radiator (DPR) with looped heat pipe is planed in Engineering Test Satellite- . The
loop heat pipes are able to transport heat over long distances in satellite. The thermal control systems
such as the loop heat pipes are demanded with precise control and expected to operate on orbit for 10 to
20 year. The non-condensable gas in loop heat pipe with working fluid affects the precise control and
performance. The paper describes an investigation into operating characteristics of loop heat pipe in DPR

and an effect of non condensable gas.

1. (ZLHIZ

BHZCT—4(DPR) (., EDKXENEISHSHREM, BLUDS Y7 T IR R— 2O i
FEEMNSRAITEDIEDOH LRI EMNE LIZENTHHR T D10 FT EIFBE UL TULV = B E
ZHELTRATSPAXOEBRHARMESCT—4THY. B 1 ONEEET S, DPR (&, B2I2R7TIIL—TF
E—F A THP)1IESVI—874—5 L F HHMRBREBLLTERIN, ERAC—FOFEH(LHP O
R ETATAEYF (L) Ha~R#sE 2RBRAEFHEIh TLB[2,3],

2
v/

Ra(“iialor

Panel { Condenser)

5 w7
2 / Base Panel
s

Under Side

Vapor Line
N

Flexible  fibes
Tube

(e
! 1’@@
Radiation h;, ==
lator

Fig .1 Engineering Test Satellite-VIIl in grand test(ETS-VI[) and Deployable Radiator (DPR)
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Vapor Line Radiator - :
. Table 1 Specification of DPR
" Q =P
Reservoir Capacity Q>300W (Equinox)
i HEg 1 - = Conductance 1500W/m#K (Evaporator) .~ 3000W/m2/K (Condenser) (Input 300W)
Wil = | Condition of
¢ ’:‘:?} \ ! cupe Q Starting Up Q>100W , T,,,>40°C
EE ]
\&:},‘ ,‘f’i} ﬂ Heat Transfer Q>300W (-25<T,,,,-<+85°C) ~Q>1000W (-5<T,, <657C)
i LEL P R— ..o Permissible
Wick Al ' ' A range of -40~+85°C (ON mode)}
A-A Cross Section SR > Temperature
Evaporato {‘faigh‘/ Electric | 133 7kg.~W<402w

Liquid " Flexible Condenser
Line  Tybe

* FLHP: Flexible Looped Heat Pipe

Fig.2 Schematic diagram of Loop heat pipe in DPR
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Fig.s Temperature distribution on radiator panel Fig.6 Time dependence of temperature with 260W
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Fig.9 Variation in heat conductance at evaporator Fig.10 Variation in heat conductance at condenser
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Fig. 11 Temperature distribution on DPR Fig .12 comparison between measured pressure of DPR

and saturated pressure of ammonia
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Fig.13 Schematic diagram of experimental Fig.14 Photograph of experimental
apparatus for non condensable gas in ammonia apparatus for non condensable gas
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