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Abstract

The Passive Thermal Coating Observatory Operating in Low Earth Orbit (PATCOOL) CubeSat is a NASA-
sponsored on-orbit experiment developed and led by the Advanced Autonomous Multiple Spacecraft Laborato-
ry at the University of Florida. The CubeSat mission is intended to research the feasibility of using a cryogenic
selective surface coating called Solar White as a way of enabling more efficient passive cooling of components
in deep space. During ground experiments, this novel technology has demonstrated that it can provide a much
higher reflectance of the Sun’s radiation than any existing thermal coating or paint, and the PATCOOL CubeSat
will validate this technology. The thermal design of PATCOOL is the most important aspect for mission suc-
cess. The PATCOOL payload contains a four-sample housing with two samples coated in Solar White and the
other two coated in state-of-the-art white thermal control coating: AZ-93. This paper discusses the process of
building the thermal model, as well as the thermal analysis results of the PATCOOL CubeSat with industry
standard thermal modeling software: Thermal Desktop®. The thermal analysis aims to investigate the steady
state temperature response of the PATCOOL payload and to determine the sources of heat flux sources. The
PATCOOL thermal analysis results for both the internal and external thermal models demonstrated that the cry-
ogenic selective surface coating performed much more effectively compared to the current state-of-the-art in
thermal paint, thus verifying the effectiveness of the PATCOOL thermal control design.

1. Introduction 40K in deep space at 1 AU from the Sun. If demon-
strated functionally on-orbit, selective surfaces can

gested that a wavelength-dependent property of a enable unprecedented capabilities, such as cryogenic

specific selective surface could theoretically achieve ~ Propellant storage and superconductor operation
and maintain a steady state temperature as low as  Without refrigeration in deep space. The Advanced

In their study, Liebert and Hibbard (1962) sug-
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