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Abstract: The solar dynam icpow ermodule proposed for the gpace station uses the heat
of fusion of aphase changematerial (POM ) to efficiently store themal energy for use during
eclipse periods Experimental investigation has been conducted in lar smulation testing for
the heat receiver in-theBrayton engine used as the solar dynamic option for the gpace station
This paper discusses lar receiver ground-based experiments and analytical heat transfer
studies The hardwvare, test procedures, and test results from these experiments are
discussed A fter more than 100 smulated gpace station orbital cycles, no canister cracks or
leaks were observed and all data were successfully collected The results show that the
output temperature of the gas from theworking fluid tubesmet the expected danand during

the sunlight and eclipse periods, the maximum temperature and average temperature of the
PCQM oontainer w ere all w ithin the safe range
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1
Tab 1 Parametric of test condition
/(kg/min) / AN /min /Y%
1 0.37 473 900 54+ 36 12.44
2 0.42 473 900 54+ 36 4.00
3 0. 40 456 765 66+ 27 13.59
4 0. 49 522 765 66+ 27 10.80
5 0. 46 522 680 66+ 27 10.00
6 0.33 522 608 66+ 27 7.2




2 229
912 680 856 , 680 819 17
54 min, PCM , 60
PGV ~a-maximum canister temp.
-e-average canister temp.
5 3 , 33 950+ -gas inlet temp.
74 706 889 [ -y-gas exit temp.
665 833 , PQM gsof _',.-""':
&) L e HM"’ .o .\'\
40 , Ly re .
g 7sof /-’ "
PCM (0° 180 12 5 po .
g K *
650 ¢*
E
-a-maximum canister temp. i
-»-average canister temp. 550
+-gas inlet temp. vr.
950L :gas exit temp].) Rl AR\ S
T T1 ] e td ol Gt ¥ Vioatr ot 5 LLE O LY VY S
850 0 20 40 60 80 100
o Time/min
3 750t
g 7 5
8
g 050f Fig 7 Temperaturechange of test 5 condition
L3}
F
550t - 8 6 ,
T T e 38 63 , 746
450 i hbabipd, . y y
20 40 60 80 100 874 , 712 827 )
Time/min 16
-=-maximum canister temp.
5 3 -e-average canister temp.
950 & gas inl_et temp.
Fig 5 Teamperature changeof test 3'condition [ -v-gas exit temp.
6 4 ) 30 850
59 , 751 891 E’
[0}
, 724 844 2 750
19 &
g 650
L0
-s-maximum canister temp. = F
+-average canister temp. 550 |
-a-gas inlet temp, T EPTEYE Y
9501 -v-gas exit temp. FreryrrreTTy vy
[ i ASQUAA AR L AL b bbb bdyhihpbhpidbosspibih
850 . 0 20 40 60 80 100
- %4
1< - it Lo et x Time/min
g 70 ?;-r::" ™
L
g L . 8 6
g 6501 Fig 8 Teamperature change of test 6 condition
H -
550f 6 ; PQM
:vrvvv"“'"'vvv'"w"“‘"vvw )
450 pAabsAAAILBASSALDLE bbb bbdiadbbdd
0 20 40 60 8 100 PCM
Time/min T max T ag
T out
6 4 , ,
Fig 6 Temperature change of test 4 condition 51 91
7 5 , 24 PCM , 27 min
51 , 747 865 , 697 , 21 41



230 17
Tmax> Tag> Tout Station Freedom Brayton Engine[J]. 1 Eng Gas Turbines
> T . PCM and Pow er, 1988, 110(4): 295- 30Q
[2] Cameron H M ,M ueller L A, Nankoong D. Preliminary
940 , Design of a Solar Heat Receiver for aBrayton Cycle Space
Haynes188 , Power Systan[R]. NASA- TM - X- 2552,1972 1- 39
(30 a) [3] Strumpf H J,W estelsken B, Shah D, et al Fabrication and
100 h , Testing of the Solar Dynanic Ground Test Denonstrator
, 1 POM Heat Receiver[R]. A IAA- 4189- CP, 1994: 372- 377
[4] Bellecci C,ContiM. L atent Heat Themal Storage for Solar
Dynam ic Pow er Generation[J]. Solar Energy, 1993, 51(3):
1000 — 1600 h 169- 173
[5] Strumpf H J, CoombsM G Solar Receiver Experiment for
the Space Station Freedom Brayton Engine[J]. Journal of
4 Solar Energy Engineering, 1990, 112(2): 12- 18
100 h — el - K
, 1992
, 80.3iF- 19.5CaF: (7] ’ ’ o
) ) [J] , 2000, 15(3): 263- 267.
) [8] , ,
51 91 , 24 41 [J31 , 2001, 16(1): 75- 79
[9] BurnsR K. Preliminary Themal Performance A nalysis of
' the Solar Brayton Cycle Space Power Systen [R]. NA SA
T PCM TN- P- 6268, 1971:'1- 4Q
' [10] —Shaltens R 'K, Boyle R V. Initial Result from the Solar
, 940 -, 889 Dynamic Ground-Test Demnonstration Project at NA SA
20 , Haynesl188 Lewis[R] N 96- 11508, 1996: 52- 63
[11] Dreshfield R L. Long Time Cregp Rupture of Haynes

[1]

Strumpf H J, CoombsM G Solar Receiver for the Space

Alloy188[R]. NASA TM - 107191, 1996: 32- 45



