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Brief Paragraph:

The primary objectives of this study are to develop (1) a fundamental understanding of two-phase transport
phenomena and (2) design concepts for a thermal control system (TCS) for future space missions. The proposed
system architecture will enable the TCS to be reconfigured during the various mission phases to respond, not only to
varying heat load, but to heat rejection temperature as well.

Summary:

This study will explore both fundamental two-phase transport phenomena and concept development for a thermal
control system (TCS) for future space missions utilizing a single active cooling loop. The system architecture
enables the TCS to be reconfigured during the various mission phases to respond, not only to varying heat load, but
to heat rejection temperature as well. The system will consist of an actively controlled accumulator, pump, cold
plates (evaporators), condenser/radiator, and compressor, in addition to control, bypass and throttling valves. For
cold environments, the heat will be rejected by radiation, during which the compressor will be bypassed, reducing
the system to a simple pumped loop that, depending on heat load, can operate in either a single-phase liquid mode or
two-phase mode. For warmer environments, the pump will be bypassed, enabling the TCS to operate as a heat
pump. Situations involving very high transient oy
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The proposed study is expected to yield (a)
fundamental pressure drop and heat transfer models for cold plate (evaporator) design (including minimum flow
requirements that preclude any dependence on gravity), (b) fundamental pressure drop and heat transfer models for
condenser design, (c) thermodynamic assessment for optimum loop configuration, and (d) assessment of the benefits
of incorporating nano-particles to enhance heat transfer performance. This project will be a joint effort between the
Purdue University Boiling and Two-Phase Flow Laboratory (PU-BTPFL) and the NASA Glenn Research Center.




