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Abstract — The characteristics of heat exchanger in air-conditioning system using R22, R410A and R447C
were studied for various fin shapes, number of rows and diameter of wbes. For heat exchanger with various
shapes of fin and diameters of tube, heat transfer rate, temperature distribution on tube, and pressure drop of
air side were evaluated. For all heat exchanger, heat transfer rate increased as mass flow rate of refrigerants
increases. In the case of evaporator, heat transfer rate of R22 and R407C is almost same. However, in the
case of condenser, heat transfer rate of R407C is greater than that of R22. Heat transfer rate of heat
exchangers mainly depends on the total heat transfer area and mass flow rate of refrigerants. The pressure
drop of air side is inversely proportional to the number of row. The pressure drop for the plate fin is smaller
compared with for the slit fin, but greater compared with for wavy fin.
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H:Humidity sensor, P:Pressure transducer, TT-type thermocoupte, 1:Compressor, 200l separator, 3Condenser, 4 Filter,
3Flow meter, GExpansion valve, 7:Evaporater, 8Nozzle. 9:Screen, 10:Honeycomb, 11:Fan, 12 :
14:Condenser, 15 Testing chamber heating coil, 16:Testing chamber cooling coil, 17:Data acquisition 18:Computer

Boiler, 13:Inverter,

Fig, 1. Schematic diagram of experimental apparatus.
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Table 1. Specification of heat exchanger.

D Dr Fin WxHxL

Model  NexN (mm) {mm) type (mm)

22711 2x10 9352 1.3 slit 400x250%43
29711 1x10 952 13 slit  400x250%x22
2477 U0 1x12 7.0 1.3 slit 400x250x14
eI 3xI0 932 1.3 slit  400x250x65
S-Z71 N 2x10 952 1.3  wave 400x250x43
27 1M 2x10 952 1.3  slit 400x250x43
71V 2x12 70 13 plate 400x250x25
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Table 2. Frontal air velocity.

Velocity (m/s)

Evaporator 0.75 1.0 1.5 2.0
Condenser 1.0 1.5 2.0 25
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Fig. 2. Configurations of heat exchanger circuit.
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Table 3. Mass flow rates of R22, R407C, and R410A for evaporators.

Evaporator 1

Evaporator 11

Evaporator 111

Mass flow rate (kg/h)

Air velocity Air velocity

Mass flow rate (kg/h)

Air velocity Mass flow rate (kg/h)

(m/s) R22  R407C R4I10A {m/s) R22 R407C (m/s) R22 R407C
0.87 50.13 4768 48.82 0.76 30.2 29.63 1.00 26.84 24.43
1.15 5705 5825 55.15 0.95 33.8 33.46 1.50 31.54 29.92
1.74 64.94 6540 64,40 1.49 41.26 40.37 2.02 3846 36.36
2.44 7124 7143  69.10 1.96 45.07 43.15 2.46 43.74 4221
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Table 4. Mass flow rates of R22, R407C, and R410A for condensers.

Condenser 1

Condenser 11

Condenser III Condenser IV

Mass flow rate

Mass flow rate Mass flow rate

Air Mass flow rate Air Air Air

velocity (kg/h) velocity (kg/h) velocity (kgrh) velocity {(kg/)
(m/s) R22 R407C R410A (W) R22 Rag7c  (ms)  Ro2 R407C (WS)  R22 R407C
123 5095 4884 4895 099 3009 296 100 318 30.71 100 2678 24.52
177 5621 5621 3631 153 3391 3346 148 3402 3457  1.50 3206 29.90
231 6612 6478 6478 204 4172 402 197 4227 4048 202 3825 3662
296 7195 71.03 6934 252 4507 4335 251 4632 4386 246 4387 42.00
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