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A Study on the Performance Analysis
of the PAO-AIR Heat Exchangers in an Aircraft

Dong-Myung Park*, Yong-In JOUNG*, Woo-Yong Moon* and Sung-Sun Park**
ABSTRACT

In this study, the performance validation of a PAO-AIR heat exchanger developed for the
ECS(Environmental Control System) of a UAV(Unmanned Aerial Vehicle) has been carried
out. The performance goals of a PAO-AIR heat exchanger were established by the system
schematic analysis. And a heat exchanger to be met the ECS performance was developed by
a detailed design and a precision manufacture. Using the developed heat exchanger, the
experiment about pressure loss and effectiveness, overall heat transfer coefficient to prove
the developed PAO-AIR heat exchanger performance in various conditions as well as a
design point of heat exchanger was performed and the experimental results were analyzed.
As the experimental results, the performance and characteristic of a PAO-AIR heat
exchanger developed for the ECS of a UAV were analyzed and the development suitability
was proved.
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Table 1. Characteristics of PAO

ltem PAO
1,087 mm?s(@-73.1 C)
Kinematic 277 mm%s(@-40.0 )
Viscosity 54 mm¥s(@-17.8 C)

5.19 mm%/s(@37.8 C)
0.1465 W/(m-K(@-17.8 C)

Cg:jggfyity 0.1407 W/(m-K)(@37.8 C)
0.1302 W/(m-k)(@149.0 C) . ECS schematic diagram
2,051.5 J/(kg-k(@-17.8 C)
Specific Heat 2,260.8 J/(kg-k)(@37.8 C) 7)o A a7 dust dusyol iy dS
26877 Jkgk(@1490 ) Eeh, oA Y A48 7)(Reservoin S 71 A
Resistivity 45x10" Q-cm(@25 C) 4884 9t} o] w), zF Hlole] £xE= [10~50 C
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Fig. 3. PAO-AIR heat exchanger
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Table 3. Test results at design point

Air PAO .
tem [ T, | FR | T | FR | o8¢
el | m¥mi| 1o | o | Y
D;;'r?t” 4500 | 1440 | 3000 | 1071 | 230
4497 | 1478 | 2980 | 1071 | 236
4497 | 1478 | 2996 | 1071 | 234
4498 | 1478 | 2997 | 1071 | 236
ooy | 4490 | 1478 | 2008 | 1071 | 233
4498 | 1478 | 2996 | 1071 | 234
4497 | 1478 | 2998 | 1071 | 234
4498 | 1478 | 300 | 1071 | 236
4498 | 1478 | 2996 | 1071 | 235

« F/R: Flow Rate

, HCR: Heat Capacity Rate
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