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A Study on Dehumidification Performance of
Evaporator Frontal Air Velocity of Refrigeration

Compact Dehumidifier

Jin—Choul Kim

Department of Refrigeration and Air Conditioning Engineering,

Graduate School of Industry, Pukyong National University

Abstract

In the environment with high humidity causes negative
influence on human’s body and living condition. As the weather
gets more humid, people’s interest of dehumidifier for household
arising recently. The cooling dehumidifier dehumidify the air by
using refrigeration cycle technology which means it removes vapor
by let the humid air pass through the cold surface. The amount
dehumidified of refrigerating method dehumidifier affected by
multiple factors. However, the refrigerating method dehumidifier for
household in the market controls pass wind velocity technology to

adjust the amount of dehumidification. As the pass wind velocity



increases, the amount of wind increases hence the heat exchange
amount increases accordingly. However, the amount of
dehumidification decreases because the temperature difference
between the air and vaporization decreases. Therefore, simply by
increasing air velocity does not increase the amount of
dehumidification.

This research examined the effect of air velocity out of all
variety of factors to the amount of dehumidification for

refrigerating method dehumidifier.
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Fig. 6 Bypass factor and contact factor
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Fig. 7 Wind velocity control button

Table 1 Compare wind

Wind velocity Electrical power Dehumidication amount
Light wind(1.1m/s) 631W 763g/h
Strong wind(1.4m/s) 610W 726g/h
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320mm

D Evaporator @ Condenser

@ Compressor @ Fan

Fig. 9 Refrigeration dehumidifier configuration
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Table 2 Refrigeration dehumidifier components specification

Component Specification
R-134a
Refrigerant
(400g)
Reciprocating
Compressor
1/4[HP]
Fin and tube
Evaporator
(20rows, 1.71m’, 2.96mm)
Fin and tube
Condenser

(28rows, 2.28m’, 2.96mm)

Expansion Valve

Capillary

_22_
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2.4 43 Iy

1) 24 A
Table 3 Measuring equipment
Measuring equipment picture Equipment name Purpose of use
Data log )
(MV=2000) Data collection
Wind gauge )
(VelociCalc Wgsasgfeed
9555)
T-type Temperature
thermocouple measure
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Fig. 10 Sight of chamber

Table 4 Chamber specifications

Specifications Room
Model SCA-5AT
Comp 3.75KW

Air Volume 100CMH
Humidifier 20KW(SCR)
Power 220V 60Hz

Cooling Capacity
Heating Capacity

Refrigerant

13,500kcal/h
17,200kcal/h
R-22

_25_
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Table 5 Measuring point

Measuring Date

Measuring point

Measuring object

Freezing cycle

Compressor entrance

Compressor exit

Condenser exit

Evaporator entrance

Evaporator surface

Condenser surface

Temperature, pressure

Temperature, pressure

Temperature, pressure

Temperature, pressure

Temperature
(1, 5, 10, 15, 20rows)

Temperature (1, 7, 12,
18, 13, 28rows)

Pass air

Dehumidifier entrance

Dehumidifier exit

Evaporator rear

Temperature, humidity

Temperature, humidity

Temperature (3 point)

(5, 10, 15 rows)

_26_
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Table 6 Experiment case

Environment

27T 59% (KS-C9317)

Air velocity

0.25 0.5 0.75 1.0 1.2 1.7 2.2 2.7 3.2
[m/s]
Check environmental conditions
0:00 2:00 3:00 4:00
I I | | | |
I I I |
Experimental = D Ecilet " Experimental
device ON B alecnan device OFF

Data analysis

Fig. 11 Schedule of experiment
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Preparatory
steps

Data
measurement
steps

Experiment and
complete the
cleanup steps

Preparation and Experimental device conditions identified

a

Maintain steady-state check

&

Check condensate

4

The beginning of the experiment / test starts recording

&

Thour data acquisition (3 times)

&

Other case experiments conducted

&

Experimental device OFF

4

Experimental device over check

Fig. 12 Experiment equipment operation phase
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