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The Experimental Study on the Effect of the
Evaporating Temperature on the Dehumidification

Efficiency of Refrigeration Dehumidifier

Byeong-Ho Kim

Department of Refrigeration and Air Conditioning Engineering,

Graduate School of Industry, Pukyong National University

Abstract

The area where the sea wine i1s touched or the island region
has a higher relative humidity than the inland region. Damage
caused by high relative humidity causes malodor due to mold and
bacterial growth, and it 1s exposed to various diseases. Industrial
damages are caused by building opinions, and in the case of logs,
the durability is reduced, which may lead to economic and safety
adverse effects. In humans, even at the same temperature, the
higher the humidity, the warmer 1t feels. The need for
dehumidification increases as a way to reduce damage from such

high relative humidity.




Recently, a small dehumidifier used in a home and office has
become economical and simple in structure and widely used. The
mini dehumidifier has been actively studied for i1mproving the
dehumidification efficiency by using the cooling dehumidification
method.

The purpose of this study is to analyze the dehumidification
amount and the power consumption according to the evaporation
temperature change of the refrigeration dehumidifier through the

experiment and analyze the best dehumidification efficiency.

- vii -



A 17F A E

1.1 47 W7 2 23

Nl

il 27}l

S

wo] St

1=
=

215 58 ol

70~90% A =2 uj$- o} o=

o] ol gltk.

%

<|m

o

)
3
Cy

o
N

%)

)

A

il
H

,mo

Mo
N

o
;OO

pasel

o

e
o7

o

te] A4,

5]

FoA71% S el

| =

250

A, B34 A, o4

214

bol W% Aol

{3

o]




o 1=
o= F
AE ZHo

=
[¢)

2714

Al
=

qolx, T2}

|
—~

Nlo
To

iz
ol
Hjo

i
X




1.2 T |7

A7l Ag Bs FIG Ag7le) olgel BUE A AT AnE

—

2Abste] ES Y88 theat gk,

eE ¢ 53201020 AGWEAelZe] HBAF el AN 714
& 371 9EWH AH719 A5 AST F U Al F Ay Zzaw
S ustel HAUA WAAAE FA AARFS] ME JEEH 2
43pgies.

olAE ¢ 5%8(2015)2? BH AF DaroMe AF AT 5

oX,

H7b Aol AFAe] FHFRTG TH] AFEE o & dFS v
e A5 S
ARAE 9 49(2015)2Y W74 AFr1e] 7] AW F&e mE

A% A ATANA F07] AW FHS 1mfs oFE WAL AL AT
St

47 9 318(2016)2" S| Estolz A go] W W AET] A%
AR Aol SESfolZ MAR AFEEel 30% FHATHE ATE F
@3},

g9t g AT gol Az WA oA, AEY Aw LE FHE 9

@ ole] 71 AT AREQ,




™

A A]

17}

1/4 HP9 ¢+=7

T
T

ATl A

T




7] A& sEAY

2=

F A5

°©
pud

710l &

L

=]

o ol A

[}

o

A8 KS 7#AKS C 9317)V14 A
A3

7F dolAl =

1.3 47 HE4

s
.

T
op
)|

ox

A
Y

=

=

R-134a 1]

y W

h 3

g

-

710l AF8-=
i

=

H

7H & A

"

719l &% 1/4 HP, 1HPS&

719 W =

2=

=]

2) A

[y

0
—_
file)

T
TH
O
N
il




A28 EE
2.1 71xo|&
2.1.1 vl A9
Ys7lA A dPoz2RE 48 S5t 1 ddoz b wEshe

F2AFAE A5t W4, refrigerant)gl 3ok wEbd WnjE S

2.1.2 Yo EA
Yrls 2 570 we AR, 313, S98d 5 583 EAo] =
Aut Y571 AAAFE = 5 Jd= Yzt =& Pujoln, A H A4}

Fol= JIAY v =4 & 713vd wEA] £2 Wizt & 5 g




- =719 nan], vAH R 7] R A S RI7) Frofof g

C w9 WEEY P & Bo| Holo} k.

c SSPHoR ebgua, WAwA ghopol dut.
« BEAolaL, F4o] glofo} @tk

T2l s7F flofok sk, <3k R FEAdo] glojoR dt

3

o} 7 e 54
« %43 2}o] glofof @i,
. oFH 7L glofok e, A FAE X Zojol @i,

R A BE, IEE L AABge £42 A ojol At

2.1.3 R-134a Yvje] EA
R-134a(HFC-134a)+= H|54, A= & d9sty Alzo] R-129}

£g3A ekom R ODP(QETT X 52)7}F 00]H GWP(A

=
M
P‘L
k1
uls
il
i

I

TF2U3A5)7F 0.26 0.2 R-12¢)] Hla] v Lomz R-129 thA|duj

2 Mgl v5 Ao 26.5 T, Aol —-108.0C, dALE7 102T

148 Wl AHEsE e Aol RaRAW RES Awsie] A}

239 A% WA R-120] FR|A| Fomz R-134a8 WA, AEA]&




719] W= ARG AL AT

2=
=]

ooz, Al

2.1.4 A&F9 A9

2.1.5 A9 T4

o
=]

7h ¥4 A




evaporator condenser

bucket

Fig. 1 Schematic of refrigeration dehumidification system
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Table 1 Refrigeration dehumidifiers components specification

Experimental Normal
dehumidifier dehumidifier
Compressor
1/4HP 1HP
(HP)
Refrigerant R-134a R-134a
Air
0.75m/s 0.65m/s
velocity(m/s)
Evaporator Fin and Tube Fin and Tube
Condenser Fin and Tube Fin and Tube
Expansion
Capillary Capillary
Valve

_14_



Table 2 Measuring equipment

Measuring equipment picture Equipment name Purpose of use
Data log -
D 11
(MV-2000) ata collection
Scale Dehumidify
collection
Power meter Electricity
measure

- 15 -



Humidity sensor Humidity
(GHP-20L) measure
Manifold Refrigerant
gauge measure
T—-type Temperature
thermocouple measure
Wind gauge )
(VelociCalc erlrllsassgreeed
9555)




Fig. 4 Sight of chamber

Table 3 Chamber specifications

A5

Specifications Room
Model SCA-5AT
Comp 3.75kw

Air Volume 100CMH
Humidifier 20kw(SCR)
Power 220V 60Hz
Cooling Capacity 13,500kcal/h
Heating Capacity 17,200kcal/h
Refrigerant R-22
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Table 4 Measuring point

Measuring point

Measuring object

Dehumidifier entrance, exit pass air
Evaporator entrance, exit
Compressor entrance, exit
Condenser entrance, exit

Expansion valve entrance, exit

Evaporator exit pass air

Temperature
Temperature
Temperature
Temperature
Temperature

Temperature

7
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Table 5 Experiment case

Normal dehumidifier

190

220

250

280

Experimental dehumidifier

350

400

450

500

Amount of

refrigerant(g)

_20_
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with change of refrigerant amount of normal dehumidifier

_24_



Fig. 10,11 oA YeRfA T

3=

5.0CelA 9.2TC +

T
T

7} Zo] 1}

=
5

6.8TCol A 8.8C F7reollA 714

T
T

b

Experimental dehumidifier

= = =] o =1
= =] V=] (]
=] =] o —

[BJIunoweE uo e PNy acg

14

11

Evaporation temperature ['C]

to

dehumidification amount according

of

10 Change

Fig.

evaporation temperature change of experimental dehumidifier

_25_
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Fig. 11 Change of dehumidification amount according to

evaporation temperature change of normal dehumidifier
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Normal dehumidifier

Power consumption [wh]
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Fig. 13 Change of power consumption according to evaporation

temperature change of normal dehumidifier
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Fig. 16 Change of dehumidification efficiency according to
evaporation temperature change of experimental
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