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Simulation Analysis and Optimization Research on Cooling and
Dehumidifying Effects of Evaporator
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Abstract For the efficient operation of the cooling and dehumidification system, the relationship between dehumidification and the inlet
air speed, dry bulb temperature, and relative humidity of evaporator is numerically analyzed. The results show that, when inlet air temper-
ature and humidity are kept constant, dehumidification capacity increases first and then decreases with an increase in the inlet air speed.
When the moisture content and the speed of the inlet air are constant, the dehumidification capacity gradually decreases with an increase
in the dry bulb temperature of the inlet air. When the dry bulb temperature of inlet air is between 21-36 °C and its relative humidity is be-
tween 40% and 85%, the difference between the wet bulb temperature of inlet air and its evaporation temperature at the optimum COP is
about 10 °C. There is a nearly linear relationship between the corresponding evaporation temperature at the optimal COP and the evapora-
tion temperature with the maximum dehumidification capacity. After compared with the test data, it shows the error of the numerical model
is less than 10%.
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Fig.1 Principle of refrigeration dehumidification system
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Fig.2 Evaporator air cooling process
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Tab.2 Test conditions
T FeRiRRE/C  BEREE/C BARE/C MIHRE /% R/ (¢ (kg TER)) k67 (kI/kg)
2 LT 27.0 21.2 18.6 60 13. 424 61. 509
SN R 32.0 23.0 19. 1 46 13. 840 67. 750
kR T.00 27.0 24.0 22.8 78 17.570 72. 086




Fa41%5 F2H
2020 £ 4 H

RS

Journal of Refrigeration

Vol. 41,No. 2
April, 2020

COP 57 KIRER AR, Il id MATLAB % 2 K i
HBRIZALAEIE T 00 2R i A TR BRIE i 28 &
-5 2 ol = e = 17 N i 1 5wl IR T N £ OB = G B By

JE AR SCHIBIH R SR 5 Z 0 403 3 s, s

AR ZELE£10% LN .

R 3 LRBIES RS IR LL
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