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Analysis of Characteristics on Small Air-Conditioning Type Evaporator

J-D Kim* - J-I Yoon** - Y-S Kim** - C-G Moon***

Key words : Air-cooled evaporator(Fw§ 2] &17]), Heat transfer coefficient(g 4 A <),

Super-heated vapor region(3} g 7] 9 ), Two-phase region(24<d &)
Abstract

When investigating optimum design of the evaporator in the refrigeration and heat pump
systems, there is still lack of data for the dynamic characteristics of the evaporator. This is due to
the fact that the static characteristics in the evaporator are absolutely difficult to measure and are
burdened with uncertainties. In this study, the simulation works for static characteristics in the
evaporator of small air conditioner are carried out to obtain the data of dynamic characteristics. In
the simulation, the test evaporator is divided by two-phase evaporating region and single-phase
heating region. The major parameters are refrigerant flow rate, heat transfer coefficient of air, air
velocity and air temperature. The results show that the calculation method for tube length is an
easy-to-use to model analysis of static characteristics and to determine state of refrigerant in the
evaporator. The effects of the four parameters on the length of evaporating completed point and
heat flow rate to the evaporator are clarified.
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Table 1 Operating conditions and parameters

Standard Ranges
Parameters i
conditions Step
Evaporating 1.6~13.6
o 7.6
temperature [° C] 3
. 0.1~04
Inlet quality 0.2
0.1
0.004~0.012
Mass flow rate [kg/s] 0.01
0.002
L
Heat transfer
coefficient of air side 39 95.5~34.8
[W/m? - K]
0.75~1.35
Air velocity [m/s] 1.15 ]
0.2
. o 23~31
Air temperature [° C] 27
2
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Fig. 1 Schematic diagram of air cooling evaporator
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Fig. 2 Model of temperature and refrigerant
distribution in the air-cooled evaporator
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