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Development of vacuum application solar
simulation Xe flash-lamp array
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Abstract: In order to do the thermal balance tests for some type space-cameras and to overcome the
shortcomings of traditional solar simulators in complicated structure, high costs and low light efficien-
cies, a simulated solar Xe flash-lamp array placed in a vacuum tank was developed. The theoretical
principles of the simulated solar lamp array were analyzed, then it pointed out that its irradiance
should be set to 635.2~905.4 W/m?* and its efficiency of optical system is 0. 144 4, The heat conduc-
tion ability of the liquid nitrogen cooling system in the vacuum tank was analyzed, and the results in-
dicate that the temperature of cooling system in the vacuum tank AT is 2. 074 1 K and lower than a su-
per cooling temperature of 4 K, which means that the liquid nitrogen cooling system can export the
heat of solar simulated lamp array out from the vacuum tank. The thermal design of the simulated

lamp was analyzed and discussed. results show that the temperatures of optical integrator and mirror
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are all around 200 C , and the temperatures of cathode and negative electrodes of the lamp are around

92 'C, which meets their normal working conditions for a long time. Finally, the technological specifi-

cations of the simulated solar lamp were tested, it is shown that its radiation intensities are 600~1 000

W/m?, and the inuniformity and unsteadiness of radiation are less than £5% and £=5%/h, respec-

tively. Those data are well coincident with the design targets

Key words: vacuum application;solar simulation Xe flash-lamp array;optical integrator;thermal design
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Fig. 2 Solar simulation Xe flash-lamp array
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Fig. 3 Diathermanous machine of Xe flash-lamp
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Tab. 1

Radiation intensity values of measuring points corresponding to the Fig. 5 when power output is maximum

1000.6 1000.1 995.6 985.6 1000.4 998.6
1003.2 1010.5 987.9 1008.2 1005.6 985.2
996. 7 994.3  999.7 985.6 1010.3 1 006.4
1000.6 1014.5 1000.6 1007.9 1000.5 1000.3
990. 4 988.7 993.2 985.6 1003.6 1012.3
1002.8 1013.4 1001.2 1009.5
1003.9 995.3 1002.3 1012.2 1001.6 1010.7
993. 4 997.6  997.6 996. 8 987.4  998.6
1005.7 983.8 1000.6 1000.6 996.3 1 000.4
980. 8 993.2 1012.4 985.6 1 000.6 1003.9
1000.6 1000.6 1000.6 10053 1010.2 993.6

1014.8 1013.9 1015.
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[
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ol
[

002.4 1 007.6

995.4 1000.5 986.3 1008.2 1004.6  999.7

009.8 1007.5 1006.9 1007.4 994.6  986.7
990.6 1000.6 987.5 1011.1 1007.2 1 000.6
996. 7 992.8  989.6 993. 2 995.8  995.3
002.2 1006.4 1011.9 1014.3 1009.7 1012.5
011.6 993.5 988.6 993.6 1012.4 1010.6
010.8 1009.2 1008.7 1005.4 1007.3 1013.4
984. 3 985.6 1014.3 995.7 1000.6  985.6
993.8 1002.6 1012.8 985.6 1000.6 1014.8
000.6 1008.7 1007.9 989. 2 992.3  994.6
011.4

1014.6 998.7 1000.6 1000.6 1013.2

006.3 1011.3 1011.4 1014.8 955.8  955.
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Tab. 2 Radiation intensity values of measuring points corresponding to the Fig. 5 when power output is minimum

471.5 487.7 487.7 495. 2 486. 2 487.3
472.9 494.5 476. 8 487.7 487.7 487.7
476. 3 493. 2 499.6 495. 3 498. 2 496. 8
480. 3 499. 6 495. 4 501.7 493.9 497.8
487.7 487.7 487.7 500. 6 498. 3 496. 4
488. 6 498. 3 496. 6 487.7 487.7 487.7
487. 2 487.5 487.7 487.7 501.3 500. 6
495.1 495. 8 498. 3 495.5 487.7 487.7
495. 3 501. 4 500. 9 495. 3 496. 1 499. 3
465. 5 501. 8 502. 4 500. 2 491. 6 494. 9
472.9 498. 3 496. 4 495.5 482.6 500. 6
473.9 485. 6 488. 3 488. 3 480. 8 482.6

485. 2 493. 8 465. 5 465. 5 465. 5 465. 5
487.7 487.7 488. 9 500. 2 500. 4 486. 3
495.5 501. 8 487.7 487.7 487.7 487. 7
487.7 496.7 500. 3 500. 8 502.1 492.1
489. 6 497.3 494. 2 487.7 487.7 487.7
493.7 487.7 493.6 500. 8 501. 3 484. 1
498. 6 499. 3 489.5 501. 3 501. 4 488. 3
487.7 487.7 487.7 487.7 487.7 487.7
491. 8 486. 3 496. 3 501. 4 500. 1 483. 6
491. 6 498. 6 498. 3 496. 3 499. 2 465. 5
494. 3 501.3 487.7 487.7 472.9 472.9
485. 3 487. 2 485. 3 480. 3 481.2 479. 3
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