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An Experimental Study on Frost Generation Mechanism from

Evaporator Tube in Air Conditioning System
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Abstract : The object of this experiment was the evaluation of the growth rate of frost layer conditioned by inlet air’s velocity, temperature
and relative humidity on the copper tube in evaporator. In this experiment, the inlet air’s velocity were 0.3 75, 0.6 %, 0.9 ™5, temperature
were 15T, 20T, 25T and the variation of relative humidity was 70% - X0%. And the brine temperature flowing through the copper tubes
was kept -15T because generally cooling temperature range is constantly -15C in the heat exchanger for air conditioning system. It
was found that the amount of frost generation increased so that the relative humidity, velocity and temperature of supply air increased.

Key words : Evaporator, Frost layer, Relative humidity

7154Y o] AR B A77t APH)A g0 (shaerif et al.
1993; Tao et al., 1994; Yonko et al.,, 1976; Lee et al., 1999),
T, @ 97371&E[%] A2 A9 nEsd w2 1758 9 A3stE AT
I Ew o uae 2w Faxel ouust Fol M AAFE Y 3 AL
: o] Bat o] FolA 1 Jnt. FoEGRE Aux] Heks
U+ U78718% Im/s] we| nggAdo]l M 27 Jlon of¢h ARG B
y L 9TE A F=[%] ATEo] @3] APH 1 etk RN 4 A de] {0-8%=
A B 92 AeE BAs 2Ree d4Koz 1F
1. M = ¥ Aol mat W 5§ /1A % dmr] wule Ae
BA kel sheto] 2o HAloln B AFelNE FuF
A7kl HAT 4BE AN = AL SR ap ool FE VA FS, Fum, B Avigee] 4@ A
2H S o7 o] AS NG AW Belgle welo] g T Uw WA distel 494 HES SR
A gom, 2047 Fe) FAR AA T 4BFE
Fgoz Ao urh o HA 42AAE 279 2. AEER o AEeH
@ gk mebd WE R 37123 Adde S wdH0 4
om} 7o) WE FrEHAAE /Y EAHRE Aggel of  Fig 1 AFFAL] WA AT=oth dPFA = gz
2747 ZgA wasel stvh olde FAESAAA dat  FBINEA, A FFIVY £5L A FFAR,

* HEA A vHAF (A 3] 9Y), jasija@hanmail.net, 051)410-4268
#+ ohcheol@mail.hhu.ac.kr, 051)410-4263

- 113 -



ofy
BN
o
ug
ki
i
N,
N
.
Fﬂ
2
>
Lo
>
ich
it
o
kS
)
ot
o,
)
i)
N
o
>
)

of4
i
1o
ro
k1
u
N
R
o
rir

b
)
S
He
4z
$E,
of
&N
:{m
ol

B
()
ot
N
Rio)
gt
N
e T-ll?l ooy

23

oft

)

i

o

[
:11:
ok
&N
p
rlo
ki
il
N
ol
<

> N ro oy ull

R

g

=
:{m
>

o He

o2 -z

1o ot
T
F.EL-{

P ot © 2

F

i

o
32
=
off
)
N
)

< A4, =4
470mm, A Z400mm, 9 4
FeHE 25 ¢ By
o] 2x & fRFA 7}
7VE7IR Fefolg oA

f ol
2

}

Bl orll o o

i o
-— i\l
=

oo
oy o o
o
flo
X
b
gg
b
i

N
B
o
okl T
S
flo
[\l
=
©
ol

59

O ME L o 1 @ P e ot Ao 1o oy
N
o O_PI{
o
N
i
o
ata
o
&
e
jinc
-4
-z
2,
i
o
2

kool
[N

)

>

>

op

QL

s

i

A stk 7hA B =
g & JAEF 5 0me] FEE
Zeigich. 5@ dETR 3VIEEE S
K-type)E 24 & F-&epla, Adls=g
#EAHMP-234)8 *3s3ith

agn T8 YT JER(Pitot tube)S HAsHS F
B719 F4& 54 Stk £ HY Al GF FIEHE
o]7] siste] ZhAghR-o] ofa PR dHitoll AL 4 Hlo|ZR A
g stk

nimeE
F’_@ ‘f |

D PO® 2D @O ® OO ®

@ BLOWER ® CANVAS

@ SCREEN @ HEAT EXCHANGER
® HEAT EXCHANGER ® TEST SECTION

(@ HUMIDIFIER WATER TANK

@ HEATER @ REFRIGERATOR

@ BRINE PUMP @ BRINE TANK

@ WATER PUMP @ He-Ne LASER

Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Diagram of test section

Table 1 An experimental condition

@
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@

Condition Range
¥ (%) 70, 80, 90
T,(C) -15
T (T) 15, 20, 25
Uw(m/s) 0.3, 06, 0.9
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FROST LAYER
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Fig. 5 Effect on relative humidity at 7°_= 15C, 7= 09
m/s, 120 min
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Fig. 6 Effect on relative humidity at 7= 20C, U_= 09
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Fig. 7 Effect on relative humidity at 7,,= 25°C, U,= 0.9
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Fig. 8 Effect of relative humidity on frost quantity
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