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A Study on Performance Characteristics of Heat Exchanger
for Heat Pump with R410A Refrigerant
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ABSTRACT: The air and refrigerant side heat transfer performances are key parameters to
improve heat transfer efficiency of the heat exchanger including the fan performance. Design
of the fins, treatment of the tube inside, tube diameter and tube array effect heat transfer
performance of the heat exchanger. The heat exchanger is used as a condenser at cooling
mode and used as an evaporator at heating mode in the heat pump system. The heat pump
system uses R410A as the refrigerant. The heat exchangers are consisted with 7 mm diameter
tubes with slit-type fins. The study was conducted with variation of arrangement of the
refrigerant path and air flow rate and refrigerant pressure drop and heat transfer rate were
measured with a code tester. The capacity of the 3 path heat exchanger is more efficient than
2 or 4 path heat exchangers in heating or cooling modes.
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Fig. 1 Schematic diagram of experimental apparatus for heat exchanger.
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Table 1 Dimensions of fin tube heat exchangers

3

T Cl1, C2, W1, W2, W3
Number of tubes for row 20 24
Number of tubes rows 2 2
Tube -outside diameter 8.4 7.37
Horizontal tube spacing (mm) 21.65 18.2
Vertical tube spacing (mm) 25 21
Fin pitch (mm) 15 16
Coil height (mm) 500 504
Coil width (mm) 725 700
Tube material Copper Copper
Fin material Aluminum Aluminum
Tube rows alignment Staggered type Staggered type
Fin type Plate Slit
Area of heat transfer (air side) (m®) 19.22 15.04
Frontal area (m’) 0.3623 0.353
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Fig. 2 Configuration of tube path in condensing heat transfer test.
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Table 2 Test condition for condenser

Dry bulb temp. [TC] 35
Wet bulb temp. [C] 24
Air inlet volume [m¥min] | 21,24, 27
Ref. | Cond. outlet press. [kgy/cm®] 27
side Cond. inlet temp. [C] 70

Ajr
side

Table 3 Test condition for evaporator

) Dry bulb temp. [T] 7

Séfe Wet bulb temp. [C] 6
Air inlet volume [m¥min] | 21,24, 27

EEV inlet press. [kg/cm®’) 26

Ref. EEV inlet temp. [C] 34

Evap. outlet press. [kgs/cm?] 7
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