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Over the past fifteen years spacecraft for weather, nav-
igation, reconnaissance, surveillance, and communica-
tion have grown in payload capability and mission life.
A primary factor for these enhancements is a direct
result of technical advances made over this time frame
in power source efficiency and energy density, as well
as, energy component conversion and system design
improvements. Present day communication satellites
have primary power capacity of 20 kilowatts; whereas,
a decade ago less than 5 kilowatt spacecraft were avail-
able. Photovoltaic solar arrays are the primary power
source for earth orbiting spacecraft. Over the last fif-
teen years electrochemical and solid-state science and
technology has enabled solar arrays to be designed
with areal power densities of over 300 Watts/M2 and
specific powers greater than 150 Watts/Kg. The spe-
cific performance enhancements depend on the solar
cell efficiency, structural materials, and deployment
mechanisms incorporated into the solar array design
to meet mission requirements. The evolution and pro-
duction availability of advanced high-efficiency semi-
conductor solar cell devices, strong and lightweight
substrates, and durable adhesive and bonding mate-
rials have enabled these high power solar arrays. The
production of high performance power subsystems re-
quires new processes and integration techniques for
these solar array components to withstand the rigors of
the space thermal environments. This paper describes
a new solar panel thermal cycle test and evaluation
facility which accurately demonstrates, verifies, and
simulates spacecraft thermal conditions by uniquely
controlling temperature uniformity and thermal trans-
fer. Chamber designs, in-situ measurement capabili-
ties, and their evolution to timely meet the thermal
stress life cycle qualification testing and production
schedules imposed in todays cost conscious environ-
ment for 10 and 15 year mission military, civilian, and
commercial satellites are presented.



