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Abstract: An environmental control system is installed to dissipate the thermal load in avionic equipments that
are mounted under an aircraft. The operating characteristics of the system change with variations in the
control parameters. In this study, an environmental control system was designed and built using R-124 by
adopting a vapor compression cycle. The operating characteristics of this system were observed by varying
the control parameters, such as refrigerant charging amount, opening of the expansion device, compressor
rotation speed, and blower rotation speed. The effect of the control parameters on the environmental control
system was analyzed and an optimum control method was identified.
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Fig. 2 Schematic diagram of experimental setup

Ae= A FL7] BARE, WEAte| S, X
AR FHREY FE7|= Z2E ] (rotary) EFYJOE
A, o]ZetEA AL 1264 rpmoll A 10.57 m'/ho]™
Wrl= R-1245 #8530tk Ws=  POE(polyol
ester) Al€e] SW32E AREelqith WA= A=}
Y%7 ] (electronic  expansion device)E 4-8-3F 1L
eEdx AL 1.6 mm, 4% 247 ~EIREZ
SEH 25028704 vt A FEvieh S
%719 A5 AFE B2 dudr]E ARSI e
H 7= AL 7.0 mm  mlo|AZEH
(micro-fin)¥S A&tk A|~ES] FQ F-9jo
Fig. 249 & 9 =S A5k 25+ 44
T 02T WMFFAIAPT 100 Q) vl W
of Alstel SAsom A £0.5%°] tAE

A4S ST WS

Tl BAME SR, £371, 7tV w7
A, A, SEAZ T vk A=A

S B JMEVIER JEEE AEEes 2454
Ho == 3000 wolr] AU e =

o 7)o FHFEHE FHES

=

g Qe R zAse] Aolsdt. 387 4

e 4 O RO

Q= SAHsAY. THLS =Y
flow meter)E ©]&3to] FHA3sIon, AUE=

+0.4%°] t}.

ot L BN off
olo
e
N
hins
i
i H fu

5~41.0 m’/mine] SAHYE

flo &t Jo

ol

©

= [ = |
AT TEH o7 Aot 7% HITE
24 QS BZGA NE, L7 F57I



A % A5V edIdeE 72 ¢ e
] S Ao A ]S W] Wste] wel A5
A3 AeEE AA WkeA du. 2 ATkl
A of w& FHFA AT

Faste] 600 g VFo®
25%1 4 20%714] 30 g(5%)% WvlEAES St
AZTEA 1 2 AeEAS detallth BEA
Nes 2HEEE Foste] ogvs 9AE ¥
Ao mA 2AsA =W kel web Qe
Wstslo] A oA 2~He] ATl F 3 ]
ol ouAdHS Farste] WARAEA JNEs AN
(full opening, 250 step)2] 26.4%¢°l 333H= 66 step
S JlEe® AAsglew, BAGA JEES
20.0%(50 step)oll A 32.8%(82 step)7FAl W 3A]7|H
AES FASATE NE=E 28.0%(70 step) o] 5ol A
£ 0.8%(Q2 step)® MNES TAAFLH, 28.0% °]F
N A= 1.2%(4 step)® MES S7HA1 R
pxo wEl s Wlgste g oo ud o
Hrste] 7] 37 IAHdFE 245
g HUEE 28.5%00 A
100.0%7H4] WA A 7V He58S =
Atk 4F7] A ASF 1000 rpmS FOE 6
rpm(-40%)°1 A1 1600 rpm(60%)7A] M el
AF S APsE 01 200 rpm(20%)H F7HA)
7hEA AesEA WelE AHugit. Ao
Ao 7FExAS TEUH 538 2000 W,
180 gfs, %7 F Y
AatA fFAAIZ 278 el
o] x| o] WzR-ate]
ol 7hE oA o E

2 o

o
Mo

=1 O
&S
T
= X

iy
o 1B M X S

Table 1 Experimental parameter and range

No Parameter Range
1 Refrigerant charging 450~720 g
amount
2 EEV opening 50~82 steps

3 Compressor rotating

speed 600~ 1600 rpm

4 Evaporator blower

rotating speed 28.5~100.0 %
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Fig. 3 Variation of air temperatures with refrigerant
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