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A Design Study on a Phase Change Heat Exchanger
of an Environmental Control System for a POD

Yungjun Yoo*' - Seongki Min**

ABSTRACT

While a conventional ECS mainly consisted of an air cycle machine and heat exchangers, a new
concept of a phase change heat exchanger was added to improve the transient performance of the
ECS. As a result, an ECS modeling program including the phase change heat exchanger is newly
developed to estimate its effect in various flight conditions such as take-off, maneuver, cruise, and
landing. The simulation result regarding a virtual flight profile has confirmed the new ECS fulfilled
the requirement by showing the temperature of the cooling air returned from the bay was always

kept below 80C. Through this study, the new ECS concept with PCHE was verified successfully.
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Table 1. System requirements at the design point

Items Properties

Details

Ti / Ti,ref

0.9

ECS Pi / Pi,ref

0.22

Pr/Pr,ref
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Table 2. Properties of the considered PCM
L
Items Properties
Pthase ch?nge n |J . H.
emperature E
Latent heat 250 kJ/kg | H,
PCM Layer
Density of PCM 0.8 kg/1 I
Alr channelJ [/] I/I
o 2, gusEas dAdse 9P Fge :
Az BRe 28Ry Z 4 gt Fig. 6 Schematics of a PCM heat exchanger
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