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An Experiment Study on Refrigerative Dehumidifier for

Selecting Heat Transfer Area of a Condenser
Soo-Jin Yu

Department of Refrigeration and Air—Conditioning Engineering,

Graduate School, Pukyong National University

Abstract

The temperature and humidity which have been developed in
Korea summer causes the dew condensation which results in
pollution of structure, mould growth, and electronic short. We can
use a dehumidifying to-solve the problem.

The design of heat exchange .area which istabout the. evaporator
and condenser of home appliances including air conditioner consist
of the rule from| manufacture experiences. Also, dehumidification
equipment doesn't have design standards like a home appliances.
Therefore the heat exchange area of a condenser is designed
more 20~30% than the heat exchange area of an evaporator like
air conditioner normally.

However 1 think that air handling process of dehumidification is

- vii -



different from air conditioner. Hence, it is possible to make a
compact design to reduce heat exchange area in a condenser.

This paper deals with the decision for heat exchange area in
condenser to make optimal system when evaporator also is
operated ordinarily.

As the experimental results, it was found out that the surface
temperatures of the evaporator and the condenser can be kept
similar each other. Also, as the result of comparing power
consumption with the difference-of enthalpy, the -similar result was
deducted in the forth and third sequences of the condenser.

It can be possibly planned that the radiator “surface is
considerably small in the case of a condenser installed in the
inside of an air dryer than general refrigeration cycle.

This is because heat exchange occurs in the low-temperature air

which is flown through the “air dryer.
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Fig. 2.3 Air Flow of Hybrid Dehumidifier
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Table 1 Comparison Between Air-Conditioner and Dehumidifier

Air-Conditioner Dehumidification
Purpose Thermal Comport Lower. Humidity
Application
School,sHome Dress room, Storage
Space

Indoor Unit,

Composition ] Direct Molded Unit
Outdoor Unit

Compressor, Condenser,

Component Evaporater, Expansion same
Valve
Outlet DB.: Low DB High
Condition RH : Low RH : Low
Purchasing )
Expansive Cheap
Charge
Power )
: High Low
Consumption
Maintenance Easy
Transferability Possible
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Fig. 2.7 p—h Diagram of Refrigeration Cycle
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Fig. 2.8 Condenser Capacity in p—h Diagram
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Table 2 Specification of the Dehumidifier

Component Type Specification

Compressor reciprocating 1/4[HP]

Condenser fin and tube 1/4[in], 28 rows

Evaporator fin and tube 3/8[in], 20 rows
Expansion Valve capillary

Refrigerant R-134a

W5 7] o2 LOW210[kPal/350 [kPal),
MID(1520[kPal/410[kPal), HIGH(1540([kPal,410[kPa])7} it}
574741]= Table 20 YEbNAIL A A tf 91X ¢k AFFS Fig. 3.2%
Table 3% 2t FAL F2dF7I18 AF7] 557 A FAS

w 30%3ke] Hlele} & At
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Table 3 Specification of the Equipment

Component Equipment Specification
Storage MV1000 30[ch]
Dew Point SF52 -40~60[TC]
Relative Humidity GHP-30 20~95[%]
Temperature thermo—couple T-type
Pressure Bourdon tube gauge

&

:> Eva. ::> Cond. :>

(:

Fig. 3.2 Location of the Equipment
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Table 4

Location of the Equipment

Instrument Location Object
Cond. Entrance
Cond. Exit Temperature
Refrigeration Cycle | Eva. Entrance Pressure
Eva. Exit
Comp. Surface Temperature
7 row
12 row
Cond. 17 row
Temperature
23 row
8 row
Eva.
14 row
Eva. Air In N A B R
1ddle .
(IN®)
High
Cond. Air In v " Feihr
1 e ’
(IN©)
Low
High
Cond. Air In i
Middle DB; DP
(OuT)
Low
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Table 5 Specification of the Room

Room
Model SCA-5AT
Comp 3.75[kW]
Air Volume 100[CMH]
Humidifier 20[kWI1(SCR)
Power 220[V] 60[Hz]
Cooling Capacity 13,500[kcal/h]
Heating Capacity 17,200[kcal/h]
Refrigerant R-22

3.7m

1.35m

2.5m

4.6m

Fig. 3.4 Experiment Area of Scale
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Fig. 3.13 Drawing of the Dehumidifier

Fig.3.14 Image of the Dehumidifier
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Aol Z7kskel Table 63 2ol AAHGw, SHL ou2gs)
SER L ET =

Table 6 Ambient’ Temperature and Humidity on Experiment

4row Condenser 3row Condenser
KS Standard . g
Ambient Temp: Ambient Temp.
DB WB DB WB DB WB
Low
W 18x1.00C | 13:5(£05)C | 1863°C £ 1£19C | 17.96T | 13.61C
Temp.
22.19C 19.53C 21.73C 19.52C
Nomal . . . . . .
27(£1.0)C | 21.2(£0.5)TC | 26.37T 20.93TC 26.40TC 21.19TC
Temp.
High . . . . 5 5
32(£1.0)C | 23.0(£0.5)T | 32.21TC 24.03C 31.61C 23.417C
Temp.

_42_




==

=
Fig. 3.15~Fig.3.18 el

3.2.2 432+

(DYE7]

-
o

H
B

—~
HO

A

olo
)
B

BR
o
o
o
el
NS

ol

—_

0

o)/
;OO
ﬁo
oy
T

o}

]

%7

Fich 4 T

°©

e
°©

ZeEE 4

270C 61%o = 40CY a1, 32C 46%9X+= 5

80%° A= 35C3laL,

%
R

-
ol
o
o
oj
DS

_43_




100

=4 X7 -BM3Xx7

Temperature [C]
8B 8 8 &8 8

0 T T T T T T
0 1 2 3 4 5 6

Length from Enterace [m]

Fig. 3.15 Condenser Temperature in 18 60%

100

90
=4 X7 . WIXT

80

70

60

o\
ztt)A\\vn.\‘r .

Temperature [C]

? \/
20

10

O 1 T T T T T

0 1 2 3 4 5 6
Length from Enterace [m]

Fig. 3.16 Condenser Temperature in 22C 80%

_44_



100

90

=4 X7 -W3X7
80

70 \
60 N

80

40 » e

Temperature [C]

30 ~—
20

10

0 T I T T T T T T 1
0 1 2 3 4 5 6 ke 8 9

Length from Enterace [m]

Fig. 3.17 Condenser Temperature in 27C 61%

100
90

A XT7 .. W3IXT
80

70 \
60 \
50 \t\—:
40 "\.\.>\

30
20

L

Temperature [C]

10

0 T T T T 1
0 2 4 6 8 10

Length from Enterace [m]

Fig. 3.18 Condenser Temperature in 32C 46%

_45_



Hl
=2

s

< Fig. 3.19~Fig. 3.22¢] YR

gow Aerstel o Yozt

=4

F Jduj ) o

5|
pud

kol

o

gl

A 49 TR SF7|% T

ﬁo
W

o
el
o
Br

of #74o] 18T

3C7F Ues7] W&

ok
2

=
=

°F 13T

1
1

ok 8, 32C 46%°)A

R, 27T 61%NA+=

A&

o
T

5C=

LFERSL T

_46_



=
os]

=
[o)]

=4 x7 -W3x7

—_
s

—
\]

—
o

Temperature [C]

O T T T T T

0 1 2 3 4
Length from Enterace [m]

Fig. 3.19 Evaporator Temperature in 18C 60%

18

16

=4 X7 [W3X7
14

—_
[R®]

S

[o2)

Temperature [C]

0 T T T T

0 1 2 3 4
Length from Enterace [m]

Fig. 3.20 Evaporator Temperature in 22C 80%

_47_



®

>

“+=4x7 W3IX7

=

—_
N

Temperature [TC]
\|

0 T T T T

0 1 2 3 4 5
Length from Enterace [m]

Fig. 3.21 Evaporator Temperature in 27C 61%

18

16 (]
=4 X7 . W3X7

14 - ——

12 4

10

Temperature [C]

0 T T T T T
0 1 2 3 4 5

Length from Enterace [m]

Fig. 3.22 Evaporator Temperature in 32C 46%

_48_



Ar

(2)&7]

=717F 4

3173 W 3}
7] e xb= Fig. 3.249] YEMY

oL
[

Fig. 3.23°] d"eplAt. <

7] Al&well whE

1

o

<}
A7 3d7vko] BE A A 5CTodo|th

A

W

3)
=

B

7] Al

[e)

ol

o

R =

=

=

o M= k49 =}ol

ot

)

3E7do] 4T R} ZAIRE, AT A}

1
a1

W = =4

_49_




40

35

W 4x7 W 3x7
30

25

20

15

10

IS B PN B

18°C,60% 27°C,80% 277C,61% 32C,46%

Temperature Differential[ C]

Fig. 3.23 Temperature‘Difference Inlet to Outlet in' Evaporator

40

=8 W 4x7 W 3x7

30

25 B ey

20

15 -

10 -

Entalpy Differance[kcal/kg]

18C,60% 227C,80% 27°C,61% 32C,46%

Fig. 3.24 Enthalpy Difference Inlet to Outlet in Evaporator

_50_



Fig. 3.25%}

Fig. 3.26°] el A

-
o

%ol 27wl

Aol

At

B

_51_



40

35

W 4x7 W 3x7

30

20 -

15 -

Temeprature Diffential[ C]

18°C,60% _27°C,80%
F

W, 27 °C,61% 32°C,46%
ol 1 'h !
Fig. 3.25 Temperature;'ﬁifference Inlet to Outlet in Condenser

40

L]
e

) -
W 4x7 W 3x7

w
wul

w
o

N
Ul
|

[y
wul
|

Enthalpy Differance[kcal/kg]
) ]

187C,60% 227C,80% 277C,61% 327C,46%

Fig. 3.26 Enthalpy Difference Inlet to Outlet in Condenser

_52_



AYanF2 Fig 3.270 Yeplilth. 24 Aldzdel A d=an ke 2
ol WH[SHAINE A %7t Fobd g 39 7ol 44 TH R A

g o] 7ML 53], 32T 46%0 A& 3479 AlaEl A an

o] 49 7¢k A A®] Au|gke] zpol7) ok 3% = 71 Fth

W 4x7 W 3x7

~
o
o

V3]
9]
o]

300 -

250 -~

200 -

150 -

Amount of Electricity [W]

100 -

50 -

18C,60% 227C,80% 277C,61% 32°C,46%

Fig. 3.27 Amount of Electricity in Dehumidifier

_53_



A FH-2 Fig. 3.289 YEeERSIT. Zh2ke] A

oM Al

Kl

z=

I3
=

eI 32T 46% A

B

=
—

@k 39 7ol o

Fe 3ol 44T of 3% =30tk 23T 80% Al@x7olA AlF

18C 60% A

’

1
P wkar

700g/h= 7

I 39 7 B o

3 A9

o] 49 7wty 39 7wk B ok 300g/h®E 7}

800

o
o

[4/312

T T
o o o o o
o o

T
o
o o o o
o Fa] < m ~ —

31€/\\ 21ESUIPUO) JO JUNOWY

227T,80% 27C,61% 327C,46%

18C,60%

Fig. 3.28 Amount of Condensate Water

_54_



A4 4 &

J|
—_

AF7] AAA <

7 FASA shobA =

—
a

ol

ol

E

5%°] e VERHATH

7Fstsiet.

=
<)

3%7}

4.

_55_



=

23

1. K. W. Kim, B. Y. Park, J.Y Sohn, 1998, Preventive Strategies for
Surface Condensation of Ammunition Storage Facilities in Summer
Season, AIK Vol. 18, No. 2 , pp. 759~ 764.

2. S. T. Park, 2009, Desiccant Dehumidification  Development
Current Situation, SAREK, Vol.-38, No. 12, pp. 18~33.

3. C. G. Carrington, P. Bannister, Q. Liu, 1995, Performance
Analysis of a Duhumidifier-Using HFEC134a, International Journal of
Refrigeration, Vol. 18, No 7, pp. 477~485.

4. Giulio Croce, Erika De Candido, Paola D’Agaro, 2009, Numerical
Modelling of Heat and Mass Transfer in Finned Dehumidifier,
Applied Thermal-Engineering, Vol. 29, No. 7, pp. 1366~1374.

5. S. D. Youn, 2009, Foreed Ventilation Method for Preventing
Surface Condensation of Earth-Covered Room in Summer Using
Outdoor Air, HANYANG University.

6. S. Lowrey, G. Carrington, Z. Sun, M. Cunningham, 2012,
Experimental Investigation of Geared Domestic Refrigerative

Dehumidifier Performance in New Zealand House Climates,

_56_



International Journal of Refrigeration, Vol. 35, No. 4, pp. 750~756.
7. S. Lowery, G. Carrington, Z. Sun, 2013, Adapting a Geared
Domestic  Refrigerative = Dehumidifier  for  Low—-Temperature
Operation, International Journal of Refrigeration, Vol. 41, pp
137~146.

8. Z. F. SUN, C. G. Carrington, J. A. Anderson, Q. Sun, 2004, Air
Flow Patterns In Dehumidifier Wood Drying Kilns, Chemical
Engineering Research and Desing, Vol. 82, No 10, pp 1344~1352.

9. Yat H. Yau, 2007, Application of -a Heat Pipe Exchanger to
Dehumidification Enhancement in a HVAC System for Tropical
Climates— = .a 'Baseline  Performance Characteristics study,
International . Journal of Thermal Sciences, Vol. /46, No. 2,
ppl64~171.

10. V. Minea, 2010, Improvements of High-Temperature Drying
Heat Pumps, International Journal of Refrigeration, Vol. 33, No 1,
pp 180~195

11. V. Minea, 2013, International Journal of Refrigeration, Vol. 36,
No. 3, pp 499~507.

12. G. C. Kang, K. S. Yon, Y.S. Ryon, Y. J. Kim, Y. K. Kang, Y.

_57_



Paek, 2007, Development of a Refrigeratory-Based Dehumidifier
for Humidity Environment Control in Greenhouse, KSAM, Vol. 32,
No. 4, pp 247~255.

13. K. J. Myung, 2013, A study about application of
Dehumidification system in the underground, PKNU.

14. Xiaofeng Niu, Fu Xiao, Zhenjun Ma, 2012, Investigation on
Capacity matching in Eiquid Desiccant -and Heat pump Hybrid
Air-Conditioning” System, International Journal of Refrigeration, Vol.
35, No. 1, pp 160~170.

15. S. Y Choi, A Study on the Charecteristics of the Refrigerating
System according to the Load Changes of Condensation and
Evaporation, ‘GNU.

16. H. S. Eom, Study on Performance of Slolar Dehumidification Air
Conditioning System by Flow Path Improvement, PKNU.

17. Brundrett, G.W, Handbook of Dehumidification Technology,
London: Butterworths, 1987.

18. KS C 9317, KATS

_58_



o]

2

5]

T

1A o2 AT

<

3w 28hd o)

e 2

bsh A4 A

°
o

o} 9}

BAA T A

=

j -y

H

Bo] =g5o] &

z

w3 ujs fep AR

ARG o3

"o

(ae
=

<

<

3

A
=

A7

H

Ut} 2en

EFa wFdA AR

-

s

A%

=

A 7t

I<]

Ay

Rkl

o] UF Amggyt

=
==

1=

2] Al

o
-

FEAFA

o
0SS

o]

TR

ol

1o

o[

_59_



DI

—_
"o

o

el
0

[=1

7 g AT, Z1EdE giel

AT, 3

o7}

A
el
il

o

o
I

110
X
2

el

= Ak =235 Y.

$v) REds Agor wy

e

=iy
s

A

al

12}

]

A

o
T

AT 29 AL 7

o

bl
X

2

-

ol

o
-

3

shupd-obrx| )

w0 2

_60_



	제1장 서 론
	1.1 연구 배경 및 목적
	1.2 기존 연구
	1.3 연구의 목적

	제2장 기초 이론
	2.1 제습기 종류
	2.1.1 냉각식 제습기
	2.1.2 데시칸트 제습기
	2.1.3 하이브리드 제습기
	2.1.4 압축식 제습기
	2.1.5 흡수식 제습기

	2.2 에어컨과 냉각 제습기의 차이
	2.3 제습기 성능평가
	2.3.1 공기
	2.3.2 냉동사이클


	제3장 실험 방법 및 결과
	3.1 예비 실험
	3.1.1 실험 방법
	3.1.2 실험 환경
	3.1.3 실험 결과

	3.2 본 실험
	3.2.1 실험 방법
	3.2.2 실험 결과


	제4장 결 론
	참고문헌
	감사의 글


