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FIGURE 38 LOUVER THERMAL CONTROL MODEL IN
SIMULATED SOLAR BEAM

































12. The absorptivity of the earth for solar radiation is 0.6.
13. The emissivity of the craft and the enclosure is ¢ = 0.85.
14. The absorptivity of the enclosure is equal to:
a. a = 0.17 (for solar wavelengths) and
b. a =¢ = 0.85 (for long wavelengths--spacecraft and earth).
15. The effect of the space enclosure on the spacecraft is negligible.

B. ANALYSIS

The heat balance equation for the astronaut enclosure is based on the scheme

shown in Figure 40.

Emitted
Radiation Absorbed Radiation
Qradiated Qinput
A T ® - S A, _ cosf 1 (28)
€p Ao Ty Asg 2p s solar
+ Gye @ S AZP FR earth albedo

1l-a » .
+ L S ( % ) A2P Fs earthshine

2
+ Gy (1—018) BT F21 A2 solar reflected from spacecraft
direct radiation from spacecraft

f% Qe interior heat generated

From this equation, the total emitted radiation and temperature for each
segment can be calculated.

The flat plate view factors Cp and Cg for earth reflection and earthshine
were taken from Stevenson and Grafton (1961) while those for sector-to-
craft were calculated by numerical integration. For some of the sectors,
the sector's view of the earth is impeded in whole or in part by its view
of the craft; in which case, corrections to the flat plate view factors
were made on a geometric basis.
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APPENDIX III
MAXTMUM EFFECTIVE ABSORPTANCE OF AN INFINITE V-GROOVE

To determine the maximum effect on the absorptance or emittance in a fold,
we examined the flux absorbed on a small differential area near the point
of a V-groove. The absorbed flux consists of two components, the direct
solar radiation, S (of long wavelength radiation), and the diffusively
reflected component of radiation from the opposite wall, ws.

Consider the V-groove shown in Figure 41, with direct solar radiation, S.

The absorbed radiation, U, is given by:

= J
U ag S + oy hs FdA—WS (29)

where the view area of the element dA to the opposite wall is given by:

1
FdA—HS 2 (1 + cos®) (30)

The radiance of the opposite wall is given by:
1
J = - - -
W, (1 us) S+ (1 as) > (1 + cos6) (31)

Substituting equation 31 into 29 and rearranging yields:

(1-a) % G 4 iopb)

U=a_ S |1+ (32)
s l—os
1- 3 (1 + cos8)

By definition, the effective absorptance is given by . = %; therefore,

3 (L -a)( + cosd)
a =g |1+ 1 (33)
1- 2 a - as)(l + cos8)

This expression can also be written in terms of the long wavelength absorp-

tance which is alsc equal to the emittance, «:

% (1 - €)(1 + cosd)
€ =¢ |14+
a 1- (1 - €)1 + cosh)

(34)
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