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I. INTRODUCTION 
The thermophysical properties of polvsulfane (with an LEV-32 coating on 
the rear surface) have been measured by TRW Thenaophysics Section labora- 
tory personnel. The properties of interest were: (a) solar reflectance; 
(b) solar transmittance; and (c) normal emittance. Measurement6 of the 
subject properties were taken both on the coated (LET-32) and uncoated 
(polysulfane) surfaces. These measurements were taken in response to a 
verbal request by J. Poradek of the Manned Spacecraft Center. Results of 
the solar reflectance and transmittance measurements on the polyeulfane 
(uncoated) side of the sample were previously reported (1). They are 
included herewith as an aide to data evaluation. 

11. MEASUREMENT METHODS * 

A .  Test Plan 
Because of test sample transparency, reflectance was measured indirectly 
as described below. First, reflectance and transmittance were measured 
simultaneously and then integrated over the Johnson solar energy spectrum 
Transmittance was next measured, integrated over the Johnson solar energy 
spectrum, and then subtracted from the combined reflectance/transmittance 
to yield solar reflectance. 
B. Reflectance/Transmittance Measurement 

(2) 

The near-normal directional spectral reflectance properties of the speci- 
men were measured over a spectral interval extending from 0 .28  to 2.5 
microns. These measurements were taken In an integrating sphere reflec- 
tometer eimilar to that described by Edwards, et al. ( 3 )  The reflectometer 
was operated in the absolute mode during these measurements, i.e., the 
measurements were not relative. 

The combined reflectance/transmlttance was integrated over the Johnson (2 )  
solar energy spectrum. Solar abeorptance was calculated by subtracting 
this integral from unity. 

C. Solar Transmittance Measurement 
Transmittance was  measured by placing the test sample at the entrance 
port of an integrating sphere reflectometer of the Edwards (3)  design. 
Incident energy transmitted by the specimen was detected either by a vhoto- 
multiplier tube or a lead sulfide (choice determined by wavelength) mounted 
at the integrating sphere wall. Solar transmittance was calculated by 
integrating the transmittance data over the Johnson (2) solar energy 
spectrum. 
D. Normal Emittance Measurement 
The near normal emittance was determined from reflectance data measured 
with a Gier Dunkle Infrared Reflectometer (Model DB loo), 
is similar to that described by Nelson, et al. (4). Normal emittance was 

This instrument 



, 

u9 
69-a526.16W-03 
1969 January 17 
Page 2 

calculated from the expression 

where = normal emittance measured with the 

reflectance as read directly from 
the reflectometer scale. 

EQ quick Emittance Device 

p 

It should be pointed out that these inspection measurements are of 
limited absolute accuracy (generally k0.05). but good relative accuracy 
(generally, f0.02). Therefore, these measurements when used in con- 
junction with accurate absolute methods (e.g., calorimetric methods) 
are extremely useful for scanning large quantities of similar materiale. 
Care should be exercised when comparing different classes of materials 
based on the EQ measurement only, since the accuracy of the instrument 
is a strong function of material class; i . e . ,  metals, opaque dielectrics, 
and semi-transparent materials are all subject to errors of differing 
magnitude. A complete discussion of the instrument 
Reference 4 .  

S/N S/N SIDE (as 1 

0.145 P 000-1 925-68 Uncoated 0.45, 0.401 (b) 

/Coated 1 0.505 

(a) Calculated from normal emittance data using Figure 13-15 

is presented in 

of Reference 5. 
(b) Accuracy of the measurement (f0.02) does not justify a third siqnificant figure. 

It is given here, depressed, merely to indicate data trends. 

B. Spectral Data 

Graphs of reflectance and transmittance versus wavelength are given in 
Figures 1 through 4. 
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