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Radiative Characteristics of Liquid Droplet Radiator for Large Space Structures

Totani, Tsuyoshi
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3 0.118, 0.106, 0.090 mm 0.630, 0.435, 0.212 mm
0.073, 0.087, 0.12

One of the candidates to solve the waste heat problem of large space systems such
as space solar power systems is a liquid droplet radiator. The data of the effective emissivity of the
radiating surface formed by the droplet stream is essential in order to design the liquid droplet
radiator. In this study, a technique for obtaining the effective emissivity by a radiative heat transfer
experiment and numerical analysis using Monte Carlo method has been established. It is clarified from
this approach that the effective emissivities of three kinds of a single droplet flow (droplet diameter:

0.118, 0.106, 0.090 mm, droplet spacing: 0.630, 0.435, 0.212 mm) are 0.073, 0.087, and 0.12,
respectively.
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1 2 3
(kH2] 15 20 33
(MPd] 0.138 | 0.139 | 0.138
[mm] 0.118 | 0.106 | 0.090
[mm] | 0,630 | 0.435 | 0.212
0.366 | 0.484 | 0.802
[Vs] 2454 | 2767 | 2025
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0.2 kKW/kgel

2
1 2 3
[mw] | 109 | 118 | 141
26 32 53
(%]
[mW] 106 | 114 | 134
0073 | 0087 | 0.12
161 | 191 | 265
W/
206 | 273 | 261
[KW/kg]
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