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Slim Electronic Panel Cooler with Parallel Flow Condenser
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ABSTRACT :

In this study, newly—developed slim electronic panel cooler with aluminum PF

condenser and evaporator was tested and the results are compared with imported panel cooler

with fin—tube heat exchangers.

The PF heat exchangers significantly (approximately 45%)

reduced the refrigerant charge. The air-side pressure drop was also reduced, which resulted
in the reduction of the sound level of the panel cooler. The effect of the condenser size was

also investigated.

Key words : PF heat exchanger(H3 548 <

w37)), Electronic panel cooler(ZFA 7] 327)),

Conenser (£%7]), Evaporator(Z%7]), Fin~tube (8-FH)
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Table 1 Specification List

: f;; Develnpment spec

| Original spec
LG siee. oo . JAPAN
QK - 104 KAC KB134VPD

Rotary Type

Rotary Type

154 370VAC

164 450VAC

350mm=*375mm+*22mm
(4Pass, 14-10-7-4)

380mm*250mm+*50mm
(2R-1C, LD. 9.52%)

Al PF TYPE

FIN and TUBE TYPE

1.3mm

1.8mm

JC INTERNATIONAL

EBM

M15-190

R2E220-AA40-A8

220V : 2568 rpm

220V : 2301 rpm

24 400VAC 50Hz

2F 400VAC 50Hz

190mm#*45mm

220mm*64mm

350mm=*375mm#*22mm
(4Pass, 14-10-7-4)

350mm=*550mm*22mm
(4Pass, 18-15-10-4)

340mm*350mm+G5mm
(4R-2C, LD. 9.520)

Al PF TYPE FIN and TUBE TYPE
1.3mm 1.8mm
1C INTERNATIONAL EBM

IR Model No. M35-225 R2E225-AU64-41

220V © 2684 rpm

220V @ 2676 rpm

4.0pt 450VAC 50/60Hz

227mm * 63mm

220mm * 90mm

SAGINOMIYA GERMANY
VPX-3405BHC TLK-00037
R-22 , 500g 134a, 1,200g

2. HeHE & HMEHE AIE

2.1 HLRZF

ANg AlFol digk zAAE AL Table 1o 4
ehibglth. ¢ (original spec.) AEY F& ALY
A %7l ZEHEYY R134a W)
Abgstn 9lor §F7|¢ F27] BT H-F
’%4 dugr|z2 dugr] FA7F 50mmo|

REEE Hudo] AgHdon BEAA
£‘:ZJ%’5} Qgwol  ARSEAT.
(development spe.c) AEF2 FRAIGE ZEHE
Elqle] R224YTIE Al EE 4E71E ALIL
o, $&7)9 FEY| BT PF(parallel flow) ¥H2]

g ‘E rﬂlm o

(b) Original Spec

Fig. 1 Layout of the electronic panel cooler.
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Fig. 2 Sketch of the aluminum heat exch

angers installed in the cooler
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Table 2 The experimental condition

Item Sampfe#l Samplé[;»#Z

Capacity [ % vs Original Sample]

Sample #3

Rotary Type
) Al. PF Al. PF

Fin—-Tube

(375 mm) | (550 mm)
Fin—-Tube Same size

Same
R22 R22 R22

1,0007 1,200} 4507600 | 400~ 650

HH5 g £y, A F23E By
EUA cord tester, 2E&H WEZg, A

ZA2 FAHo Adrk. AFL KS € 9306Y
At TP ATG. F7)

+ &, (1)

Q,, =1.414C4A\/(Ah,v,) (2)

pUn

A71A v,e =E AR F7Y HAFHe=

s (3)

Fig. 40l $A7] W¥27]19 @dso] oy
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Fig. 4 Cooling capacity of panel cooler.
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Fig. 5 Power consumption of panel cooler.

o
(@]
Vo]
2
oy
—?L[
2
2
-
=)
or
el
11
g
El
g
S
= e

71

Al ES o) 450 T 500go = 42 T 48% T
ot ZAERSPe AL dold AL AFAA
35 7 53%9 Wu Bl FAITn Ru
gk, &= Hd Yol BUFS &
717} o2 Sample #29 #32] 7 =

4s B £ 9xd Sample #2 7% 450g,
Sample #3¢9 7A¢% 500gez A HIU.
Sample #3% #2090 vl& 77} 47% A 9@
4 =32 Sample #1 ¥l 5.3% F718% o
Fig. bolE 4Anv|A¥, Fig. o= AH|E &0

e

— 486 -



140

) —&— Sample #1
“’.\. —&— Sample #2
\ —@— Sampie #3
T 120
s A\
H }‘; [
a3 A
0 A @
g \ \. m
2 100 Y : R
o |
e \ _ ' e
2
o 80 : E ;
w
ui
60 . . - v
300 400 600 800 1000 1200 1400 1500
Refrigerant Weight [g]
Fig. 6 Energy efficiency ratio of panel
cooler.
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Fig. 7 Condensing pressure of panel cooler.
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Fig. 8 Evaporating pressure of panel cooler.

—m— Evaporator
—a&— Condenser
g4l —®— Aluminum Pf Heat exchanger A
: ]
'é"- 6 5
- K
5 s .
8 A
e | | » °
o .
2 /2
/X
0 ; : ; . - . :
1 2 3 4 5 6 7 8
Air Flow Rate[m’/min]

Fig. 9 Comparison of the pressure drop.
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