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Performance Evaluation of the Hybrid Defrost Process in the Fin—-Tube
Evaporators of Refrigerators

Suwon Lee, Yongjoo Park*, Laeun Kweon**, Youngman Jeong**, Jaekeun LeeM
Refrigerator R&D Laboratory, LG Electronics, Gyeongnam 641-711, Korea
"HA R&D Laboratory, LG Electronics, Seoul 155-802, Korea
" Department of Mechanical Engineering, Pusan National University, Busan 609-735, Korea

(Received July 12, 2010; revision received November 17, 2010)

ABSTRACT: The hybrid defrost process combined with hot-gas bypass defrost and electric
heater defrost was experimentally evaluated about its defrost performance in the fin-tube eva-
porators of household refrigerators. Also the hybrid defrost process was compared with only
electric heater defrost process. The defrost efficiency of the hybrid defrost process was shown two
times higher than electric heater defrost process. The defrost time of the hybrid defrost process
was shorten about 10%~50% than electric heater defrost process. Thermal shock after defrost
process was decreased about 50% for the case of the hybrid defrost. It was found that energy
consumption ratio of defrost process was reduced up to 7.4% compared with 22.4% of electric heater

defrost at the condition of 25C ambient temperature.

Key words: Defrost performance(#| 4 4 %), Hybrid defrost(3lo] B.Zl= A|’}), Hot-gas bypass
defrost(8t7} = vlols] A A4}, Electric heater defrost(d 7] 38 A4}, Refrigerator
evaporator( 743 FE7]) )

7 & M o h CAN EE FFE YA [
T Cex [T
Eq DA A A g (%] td P A A ZE [mind
LH C&d 24 /) tdamper  * @ 71 A3t [min]
My c AR gl We tHot gas AMA 457 4F [W]
Q- DE7ke g FF vA []]
Qa 2 & A FF AR ()] agla 24

¥ Corresponding author L =
Tel.: +82-51-510-2455; fax: +82-51-582-6368 » PA EE
E-mail address: jklee@pusan.ac.kr A4 : Difference



59

stE golxne Y

5

37}

<]

he

3t Tt

wpolel A AE

23

L

L

A}

.M

A7t 2y

B

e

4

=5
ol

T

5 o
Al

[}
=

A g e 34

Ea

+$3 1, Hoffenbecker et al ¥ Dopazo

Bt7h2 vhol o)

0

7hes ko) 9
1

iq
3

A A

o
=

B
.
= T

Q)

O'Neal and Katipamula(4)9% Krakow et al.

/§]|
il

t al
EEK

k3

_?,]

o
On-off Alo]g o 2 4|

Algkol Aol whet
17t

X o
X
o] 22
=

t7] #l8 o
Ak

O

L.

A WA A8t

H,

e,
%
b
o
=

AdE A4

&
!

el

3
Ly

A A
3

B

HA "k

189

3

)

3t

ol
17]

w3

ol WAeA fe,
bl Hw oA

of B3E Azl
B oglh A WA S ALgst

A4 e

< 3A A
A A7) 3

of AA zasty] Aol chek

otz &7

)
S
&

72 wpol 3|

ol st

Aol

kS

el

)
o

ajo
&
ol

<

Z.
[
al

2]

2]

E IR E

[e)

sk ¥e) kg
157 ;H

[«

12 2dyA

7o)
Z7

[«

<3

7

=
=

oA <

=

Holty ole) @ WA e wF

FA1 717 &

k3

A

[e)

o=

P38 3

&% ggo] WEA

o na A

N
Yo

IE
=3

A)
M

ke
t}, Kang et al.

A
[}

i

B
i

2

ol g5t AGE WA

Hal

=3

@

off 7

= R
r oo

His

P
3

S Aol g

KA

&y o)

o 3ol

lo @

o] v} A

J o

e Al

& ol x| 2

s
ZS|

i

o

A

Fal

K

[e)

PN

7}
ol

=

I we)
W

Ful

Mol e A

/b}.

o A% Al

P

5 -

gtk ol 2@k

e R R

wa

2,
=

EE

&
T

Gl dste] 4

[»]
U

R

1

1
.

FH ol golA =

8

k=)

i

FaEd 3, A

18

o]

7]

iy

3o

Bansal et al.

B)¥

fal

Rk

1

St

=24

e

B
=

Pl Wk

g Al uA g Aasn, 24 -3 dutr)

7t %

yak



10 | ol - w g -

A AT 7189 A7) 3E AN W AN
g Wt v EstuA dg,
2. HEER ¥ gy
21 FHgEr MR
Fig. 1& £ @79 A48 d- dugr) e A=
Eolr), dugdvle A4 GEY

I JE AYoEA dHl B BF ¢
HEATL F719 FF5 FFo] ZdN
EuE & 420 EFHER FQgL il‘u%?}@l
Ao wido] 39AZ Yol glon A4
71 ZF B84 A% e Table 10) vehet, 9
AFAl Mgl vjEo] Goleta dugr)e] 37 l
P& 759 AL F FAT F U 9%
g Ay Aol HEH gt

A7) SE S o] &3] AAE WA sE Yuky
g A7) BE A B ] Ag A7) 3
HE 260 WE Abgshlon, dt7ks nlojd~ A
g AAE R stolrs AN WY dug
7V AE vl dslHe 130 WE B3 syt

22 Ay Fx ¥ AFH wy

221 SobL Hiolajx EE M4 ALO|E
Fig. 2= & A7 &3 stolBa= A4 w4

Refrigerant
Out In

Tube

Section 1

[G %’ Section 2
G ~ - Guide

@ ._Ha”_—» Section 3
T

Electric
heater

Defrosted
water

Water drain

Fig. 1 Schematics of fin-tube heat
exchanger.
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Table 1 Specification of heat exchangers
used in this study

Item Value
Diameter [zm] 85
No. of row 2
No. of column 18
Tube Pitch [mm] 30
Width [mm] 220
Length of tube [m] 7.92
Surface area [m’] 0.211
Length [mm] 210
. Width [mm] 60
Section 1 No. of fin 16
Surface area [m'] 0.403
Length [mm] 330
. Width [mm] 60
Section 2 No. of fin 9
Surface area [m'] 0.356
Length [mm] 480
. Width [om} 60
Section 3 No. of fin 8
Surface area [m’] 0.461
Guide Surface area [m’] 0.125
Total surface area [m'] 1.556
Hot fine

Condenser

Jway valve
Compressor —— Refrigeration cycle
> Open ~-% Hot gas bypass cycle
Fig. 2 Schematic diagram of hybrid hot-gas
bypass defrost process for refrigerator.
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Fig. 3 Schematic diagram of experimental
apparatus.
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(b) Ambient temperature, 25C
Fig. 4 Amount of defrosted water according
to damper open time.
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