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ABSTRACT

In this paper, the configuration and design of the test equipment are presented to examine
the impact of rapid temperature change in cooling-air that may occur during the operation of
the fixed wing aircraft Environmental Control System (ECS) on avionic electronic equipment. At
the start of the ECS, the temperature of the air supplied by the aircraft ECS may be increased
to 50C per second. In order to ensure operating of the avionic electronic equipment that is
mounted on the aircraft and receives cooling-air from the ECS, testing equipment that can
implement the cooling-air characteristic test environment is required. During design of test
equipment was verified cooling-air rapid rate of temperature change by performing a thermal/
flow analysis, performance of the test equipment implemented was verified by applying an
avionic electronic equipment.
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Fig. 5. Configuration of final test equipment
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Table 1. Input and boundary condition
Boundary Condition

Ambient Air Temp. +30.0C
Cold case Hot Air +27.0C
Cold Air -30.0C

Hot Air +76.0C

Hot case - .
Cold Air -18.0T
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Ambient : 30 °C

Cold case : Cold Air -30°C
Hot case : Cold Air -18°C

w
Temp. Measurement Point

Cold case : Hot Air +27 °C
Hot case : Hot Air +76 °C

Fig. 7. 18* FVM Thermal Model
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Table 2. Temperature by the number of cells
at measurement point

Case Cells MIN(O'(I':?mp. '(Fsiren;
1 65,576 -7.96
2 96,299 -15.53
3 128,986 -14.70
4 278,195 -14.61 1.16
5 648,217 -14.63
6 1,206,993 -14.63
7 4,822,186 -14.58

Table 3. Analysis results for 15" Model

Air Flow Rate | Air Temp. (C) |Rate of Change
(ka/s) @22.5 sec (C/sec)
0.0110 -14.0 1.82
0.0189 -15.6 1.89
0.0227 -16.7 1.94
0.0265 =174 1.97
0.0302 -18.3 2.01
0.0340 -19.0 2.04

® |nitial Condition

- Ambient Temp. : 30.0C
- Pressure(@Atm) : 1atm
- Hot Air : +26.7C

- Cold Air : -30C
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Fig. 8. 2" FVM Thermal Model
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change over time in hot case

Fig. 11.

Configuration of rapid temperature
change test equipment

Ae HAsslolol Yot WEH A
=39 APPUE Fg 117 2ol

Fig. 19 A2 y=m, A3
A7} Befolnt. 3 A H]
2599 o8 (Cold case 2.0C/sec
case 5.0C/sec@134sec) & FF3 Z]—Zhﬂ]
9 7]% A4 (Func’aon Test) S Eaf o] f/F5 @
4Rt =W ARYHE A HFS AFAH
71" AF Zo] Cold case P Hot case 7Ito=
YAt

Cold case= 27.0ColA -18.0C7FA 2.0T /sece

2EW3ES WEHoF s, Al A#= Figo 129
2
Temp. [<C) Cold Case Test Result

30

25

20

15

10

5

0
0 11 12 13 14 15 16
-5
-10
-15

-20
Time (sec)

Fig. 12. Test result of temperature change over

time in cold case



M 49 #H M 2z, 2021. 2.

¥&7] BCS 7457 Agzu 4A 3 Hs A3 153
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Fig. 13. Test result of temperature change over
time in hot case
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