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ABSTRACT: This study is on a experiment which shows to defrost automatically on the
optimum time regardless of defrosting method. The result shows that the more defrost layers
increase in fin tubes of evaporation, the less the section of the circulating air reduce. Thick-
ness of the frost formation increases, so a pressure difference of ventilation increase, as a
result automatic defrosting system sets the time COP drops suddenly up optimum time. Auto-
matical defrosting system can find out the initial related current of evaporator fan motor and
the value of load current in the optimum time. And it sets defrosting time, evaporating tem-
perature, and temperature in refrigerator up system requiring value. Consequence of this ex-—
periment is that energy consumption with defrost load gets effect of reduction of eleven per-
cent per 254 hours compared with common defrosting.
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Fig. 1 Schematic experimental apparatus.
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Table 1 Setup of experiment data

Item Value

Initial related current 0472 mA

Defrost load current 0.495 mA
Initial defrosting time 25 min
Final defrosting time 5 min
Delayed time 6 min
Evaporation temperature —-23TC
Indoor temperature —-17TC
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Fig. 4 Frost formation phenomenon.



AA &% F

Vel gl
Fig. 5ol & F¢719 2
—3— I7H 7 zto} A

=9 AUze W
5}?“ g vEhEA
Z AUZE 19T A A8edE Al=sty
sfjoF & /\‘L}]Q—E—‘; —-17C= A—l;{%g].ﬁOIq
| FH&xE ~23CT2 A3t Adsurt.
xS FY] FHXEE A AR
Al gopAlm AT =S 2%
stFo] £1C WX dASA FAHE RO
ettt Al =Y dF2xd =¥t
dASA FAHE Aoz Uehdt
Fig. 69l & Ax A= 190CoA AU
=g -17C=8 46P¢1 AL AR, Y
e A e FEFS dotr 7
3 dHHeZ l*I{MW 2A1ZF Apololl 7hg 8}
o] RH 56%°1A RH 5% =% 45A1#H Baed
olmfo] A R RIAFHe] We A W

::

ol Jo

_\O,Lm{mmZm,ainL
2 £

N

rﬂHurE_‘l

u] A =

20
15 4 —e—Evaporator temp

10 ~—a— Indoor temp

Temperature('C)
a

Time(h)

Fig. 5 The Variation of indoor temperature and

evaporator temperature and fan current

on time.
90 L 0.5
80 1 045
70 404
- 60 L 1 0353
P34
Sot 103%
T 4 0.25€
E4f {025
2 © 0.2 3
1 015
20 —— Humidity 1 o1
—m—Current ’
10 0.05
0 L e ) P N 0
o] 1 2 3 4 5 8 7 8

Time (h)

Fig. 6 The Variation of humidity and fan cur-
rent on time.

wolel 9% AFAdEAY HHAGA TN B AT

7F (AT ¥ RHEE 75%&
sttt
F=9 &

AL A

AFstel BAE A9 A5

e AU RH 75%< ArelolA @l =g 23
A AR w

Roz velyton AAFAZ Bt
S7Fet ATzt At By thAl

ARG W W Do 4
3 Aets
RH 83% =
Aaelol HE RH 75%2 Hch

32 EXH MYM HF
Fig. 790

~1.0mm A}o}9]
0472~0475 mAR A A &]

oetd ® A 8mmel FIol
LA 5
[o]

o
e

o 9

Ho 2

A4 BAAE FahuFatol

7} 11~40mmzE Wat= AlZF EoF Mo RalA

F#2 B4 FAY Frt wEl 0475 mAdlA
0494 mAZ F7Vele A%E RAFA
g r—— 0.53
7 +  —®—Frost thickness(mm) g.52
€ —&— Current(mA) 4 0.51
g 6 '
% 105 <
2 < 0.49<
x 4 =
E 10488
£ 3 =)
‘—8‘ ’ 1 0.470
C 1 0.46
1 1 0.45
O HU U U U I U U U0 TG AU U U I I AU WV B B B A 044
1 6 11 16 21 26 31 36
Time(h)
Fig. 7 The frost thickness and fan current on
time.
-8
=
E —8— Frost thickness
a6
7]
@
g5
(8]
£4
‘g)S
&2
8
O
0
0 10 20 30
Time(h)

Fig. 8 The Variation of frost thickness
COP on time.

and



33 Ted - ol&7

Fa 3} T Aol A
Me AsAsed 2 A9 waage
o248 24 T4 0.1 mmolA 2554
ol A F 40mm=E FALPY w4
SATE 5894014 4482 Fx} oAt A4
FA Frhr welde wely F73 dolx e
ZAegg etz drh

o ofr 12
il
o
Fo
2
o
N
2o
2
X
rie
ofN
&3
N
4=

]

5 Ay

FAZ 40mme] =2E 9
AeAFAs} ol AANE AIZ7IE HAH A

16 | —#—New power
—eo—Normal power

i BT 0 U BT 0 S A HAON 0 A U OV A0 B B A0 B IO A1

1 6 11 B 21 26 31 36
Time(h)

Fig. 9 The Variation of new power and nor-
mal power on time.

0.6

o o
-~ [5,]
T T

&

Current{(mA)
o
w

o
N

~—&— Nor current
—@—New current

N []
0 e— Y GRS Wi -

0 5 10 15 20 25
Time(h)

Fig. 10 The Variation of normal ampere and
new ampere according to the time,

X

718 AdF712 At

2 254N B 48RS o AnAHE 124
KwWoln] 533 & &8 ZF5d 11KW
2 11%9 oAz 7S & 4 At oe #
2 ol AGA e BE &3] AJFE T
g Rog welth

Fig. 1091 A dxkAQ W¥E7] SAAHE HE
3 AP E 1d 48 0 642 FNR A4S
e dAHEd ode A FAE 1.0mm
dom AAANTE 08-S Hgauh

AGA dE71E BAGHA dxn AGAY F
47 Fexdd dUeEE A3 Asdty 102
A ¥ —-32C9 —-38C2 Assgdoen 3
Aol ga=He AlAHAME 11T 9CE AA
At olwe @ AFIHE AYGA HAY
Ej 2l 0.000 mAojt}.

AFALZANE Heg AP A4 FA
7} 40mmelxl AF7E 0495 mAY @ FatA
7+ 253Xk o ] AAate] S H Al 36
£l A8 =U. wety AFAGEAE o] &g
7Sl <k 1/3 o3l A AgAIZte] 2FHD
2 AZD W AFEL J3e =2 AAMEH

TAE & AR
4. 82 E

2 AFo e Ao BAgle] ] A-
ol aA4Aeol ueixy Fey] @ 2y H3A
7o H3E S} AFALZAZ FH A7
o AAaAYL & & e 4L Fgozy e
I 2L FEL 4o

(1) A3 FAs 527 @ 2y RAHH
9 Z717 ez A5ASsY F4% H3E G
Ehlle Alge #4 F4 40mm, FEAF 0495
mAY W] A AFAZIANA AFAL & F
At

Q) 547 4 2H 27 AZAF, I35 A
AA 719l BeAFRE Fohiz, AYAT, T
2%, YEAD ZEE AMado] 933 E Fo
2 dFstd 3 AEALE 5 Ut

(3) AFALAANE o] &3lE AYRste wpE
28l A go] dukalyol uld] 254417kl 11%9
dux "z adE d4& 5 o



AA HF L7 AT AFALFAY HAHAGATl @@ BT 335

2

nEd

. Aihara, T., Ohara, T, Shimoyama, T. and
Kitano, H., 1997, Heat transfer and defros-
ting characteristics of a horizontal array of
cooled tubes immersed in a very asallow
fluidized bed, Int. ]J. heat mass transfer,
Vol. 40, No. 8, pp. 1807-1815.

. Han, H.D. and Ro, S. T, 1998, Experiment
of frosting and defrosting on the parallel
cooling plate, Korean Journal of Air-Con-
ditioning and Refrigeration Engineering, 98-
W-010, pp. 57-59.

. Knoop, D.E., Tershak, A. T. and Thie-neman,
M., 1988, An adaptic demand defrost and
two-zone control and monitor system for
refrigeration products, IEEE transactions on
Industry Application, Vol. 24, No. 2, pp. 337-
340.

. Kim, C.Y., Han, .G, Kim, J.D., Kwon, O.
K. and Yoon, J. I, 1998, Development of de-
frosting equipment of unit cooler, Korean
Journal of Air-Conditioning and Refrigera-

tion Engineering, pp. 16-18.

. Han, I.G., Kim, C.Y. and Yoon, J.I, 1998,

Experimental study of defrosting of Cold
Storage Evaporator, Korean Journal of Air-
Conditioning and Refrigeration Engineering,
98-W-009, pp.51-54.

. Lee, K.S,, Kim, J. M., Lee, D. W. and Jhee,

S, 1999, A study of defrosting behaviors
according to surface characteristics in the
fin-tube heat exchanger, Korean Journal of
Air-Conditioning and Refrigeration Engineer—
ing, 98-5-183, pp. 1124-1125.

. Koo, N.Y.,, Sung, D.M.G. and Lee, Y.K,

An experimental study for developing the
defrost equipment of forced fan evaporator,
SAREK, 2001-W-020, pp. 122-124.

. The editorial staff, 1985, Handbook of re-

frigeration, SEJINSA of boob publishing,
Seoul 6-28, P337.

. Jang, G.1, 1994, Refrigeration storage, Ko-

rean Association of Air-Conditioning, Refri-
geration and Engineers, Seoul, p. 34, 98, 102.



