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Abstract: A cooling system is adopted to control the thermal load from the avionic equipments in an aircraft
for stable operation. In this study, an avionic cooling system was designed and manufactured by adopting a
vapor compression cycle with a closed-loop air-circulation system to investigate the operating characteristics of
an alternative refrigerant. The performance characteristics of a cooling system adopting R236fa as an
alternative refrigerant were experimentally determined by varying the refrigerant charging amount, expansion
valve opening, and compressor rotation speed. The experimental results were analyzed and compared with
those of a cooling system adopting R124 as a refrigerant. The possibility of the adoption of R236fa as an
alternative refrigerant was verified, and design solutions were suggested to improve the system efficiency.

LA B . wd, ¥= R 4FEo] e RE AA
. . _ 717152 AAA QD EH8K hermal load)E 7}A] aL
71E4 g7l AZE g3dAr7E F& 917] wWjEo], HAA HEL A= A A3
izt s Aol FE] W of Fak . o1z
- _ dHstE A Favt Mﬂr e =
Fow &, AAFHE EE(pod)Thil ==
ﬁ = Sol WEe WA sge] Asojxn, X
=) Z o] Al AHlo] &} = X 2} =)
T7}-'—|L ]-41:! ] oo7] oXﬂ—O]'Toﬂ OZ1Q0_1 %Z}/\]f_\.@% ﬂﬂ] 3—7]/\]_013(311. cycle)JJ- z7]
Ak, A S EEE FAG E L G .o )
N & Atol S (vapor compression cycle), T+ 7FA] W
Wsts WA = Ax771e ARAR] eES
o 1= =] o‘_ A A5 3} A 1—lo &'gi L]_l—l—o%{h:]—
M= 5 9 9 &
A s e AR BEANE LR gugen ojgmze Asw B 3
¥ Corresponding Author, yongckim@korea.ac.kr Atol ol Hlsl Fds] ]

© 2013 The Korean Society of Mechanical Engineers ]—4,'(%3) FI|AFol L njE) Fo] Adojx




432 A

.;g

ofy

on

d
o
N
ofo
o
do
o
2

oA Rl

Ft

g ol&ay] il &P = £ Aes T
SRRt Ao e Wz se] Hashs v
o P Z7AFAIFE AL ME BAAQ B
T SR7E 7bssit Y A an] SWedA S0
AyolEZe qE7] B HE7|A 2] aulA o] u)$
EF2 Wl FUIALolZeA = Alo]d o]l
H FEo] de glvh webd Feriz FEe A
g gurt 7bsd delAe T2 FI4E 3
Zpgae] Assm, AHS 7hs A=l Aleke] =
2Ee A= w7l g F= A8Ha itk

QAo A28 o] a MG
s WYL e R Aoz

o~

1‘
l
[V
o
=
o
FO
ol
£l
_>|~1_,
_?L
_Q
oot
t, o
Hd
otk [n 00*' =

1

A

o
o
oY @

AN [0 v ol fm v HE oo ol _E

o s ARHoR wEAG, we
4 BEALYA wi %ZHW}XM 75

9 o
>,
>
o
lo,
-
)
)
=2
X
oo
ol
I_‘
X
rot
T

offt
>
[»
i)
o
N
oo
_‘rﬂ
_{
}:o
N
rfy
Olﬂ d -

ks %%*Xﬂ'ﬂ = EHXH% o

S Atk gE7le] geAle]

mi !
10 oo rlo

BL —E
P
i
-
rlr
>
2

AAell= DC ¢l
I 3212 Aol ke sl S0l ol

Aol 7] o) 7 T How
ﬂ AA 7 B(EEV, Electronic Expansion Valve)E £
STk dAAmgNEE vapase e 4w
A7t 7hsskr] wgell e Al g el flolM =
FREOT At Yrhes

A ﬂll

Table 1 The characteristics of selected refrigerants

T35 | Unit | R114 | R124 | R227ea | R236fa
sera) CCIF,C |CHCIFC | CFsCHF |CF5CH,C
L CIF, Fs CF; Fs
A7 °C | 145.7 | 1223 | 101.6 | 124.9

o]

g{ﬂ kPa | 3257.0 | 3624.3 | 2926.0 | 3200.0
H 1

o=

Si=y | kPa | 1131.8 | 1906.6 | 2251.3 | 1530.8
H

=nl

Sieq | kPa | 2214 | 394.6 | 469.1 | 281.6
H T

F&m] | - 511 | 483 | 480 | 543

=AU | W | 14769 | 1524.0 | 1909.1 | 1585.5
3}%@ kgh'| 128.6 | 1143 | 200.0 | 124.1
COP | - | 1.896 | 1.837 | 1.467 | 1.766
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Table 1 Experimental conditions
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