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An Experimental Study on the Performance Characteristics of
Cooling System for Aircraft External Reconnaissance Stores
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Abstract

In this paper, we have proposed a vapor cycle refrigeration system as a cooling system to provide cooling air to

the aircraft external reconnaissance stores. In the proposed vapor cycle system, receiver which prevents refrigerant

from subcooling was eliminated and thermal expansion valve was replaced with electronic expansion valve. The

vapor cycle refrigeration system is aimed to provide cooling air to the reconnaissance stores which is added to the

aircraft in the form of external store. The wide temperature range of ambient air from the flight conditions can

decrease the cooling performance and can make the refrigeration system unstable in low ambient temperature.

Performance characteristics of the vapor cycle refrigeration system has been experimented under air conditions

which is derived from the flight envelope. From the experiments, the vapor cycle refrigeration system has been

proved to provide enough cooling air to the reconnaissance equipment and to be stable under all the flight

conditions
Keywords : Vapor Cycle Refrigeration System, Reconnaissance Equipment, Receiver, Electronic Expansion Valve,
Subcooling
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Fig. 1. Configuration of reconnaissance pod in the form
of aircraft external stores
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Fig. 2. Schematic diagram of vapor cycle refrigeration
system for aircraft external reconnaissance pod

P.S : Pressure Switch, T.S : Temperature Switch,

T @ Temperature Sensor
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Table 1. Air temperature and air flow rate at
performance measuring conditions
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Table 2. Test conditions for performance measurement
of cooling system

ltems Unit| FIB| F2 | F3 | F4A | F4B | F5
&x 085101212 |12 | 04
A= kft | SIL | 20 | 20 | 38 | 38 | 40

BRI W | 1800 | 1800 2100 | 1600 | 1200 | 1200

% gs | 78 | 38| 72| 31| 31| 17

SZ7)4% | gls | 511|245 | 286 | 309 | 309 | 134

ltems Unit| F6 | F7 | F8 | FOA | FO9B
B 10 | 1.2 | 1.2 {075 0.75
BT kft | SIL | 20 | 15 | 35 | 35

IR W [2200 | 1800 | 1900 | 1800 | 1100

SW7) F7) FE| g | 79 | 38 | 46 | 25 | 25

571 3712% | C | 67 | 40 | 52 | -10 | -10

SE7%F | gofs | 630 | 299 | 258 | 228 | 228
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Table 3. Performance test results of cooling system at
ground and low temperature conditions

X|&H F5 | FOA | F9B
£=Ma) | O | 04 | 075|075
2=(kf) | O | 40 | 35 | 35

Test condition

$Z7] JTFINLE(T) | 25 |-542-10.6 | -11.3

$Z7) 27 2 sl X(gs) | NA | 134 | 228 | 228

%) 27) f3 (gs) | NA |[1373] 171 [ 1744

W F-akHW) 1770 | 2450 | 2660 | 1180
= P+ 25(0) 38.6| 63.9 | 64.2 | 34.1
2 &7 e=(0)  [173]217] 01 | 78
% LE2H(C) 213|856 | 643 | 41.9
T 2 a3 @s) | 73] 14 | 240 220
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Table 5. Performance test results of cooling system at
low altitude high speed flight conditions

Table 4. Performance test results of cooling system at F1B F6
high speed flight conditions
Test condition %= (Ma) 0.85 1
F2 | F3 |F4A |F4B| F7 | F8
Test 105 (kft) 0 0
" EE(Ma)| 1 121212 |12 | 12 -
condition $=7] YFF7NILE(0) 75.1 67.2
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