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Heat Transfer Characteristics on Design Conditions of Finned—Tube Evaporators
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ABSTRACT: To investigate the design effects of a heat exchanger on a tube type, a tube
circuit and a fin pitch, an experimental study on the heat transfer characteristics of finned-
tube evaporators was performed. The refrigerant was R-22. A refrigerant loop was established
to measure the heat transfer rate, the air heat transfer coefficient. The experimental results
showed that the heat transfer characteristics of the evaporators were affected by the design
parameters. And the heat transfer rate of the slit fin was better about 25%, compared to
those of the louver fin. In the present experimental range, the heat transfer performance with
the straight tube circuit was more remarkable than that of the zigzag tube circuit, as seen
from temperature variations of the evaporator exit. j-factor on the tube type, the tube circuit
and the fin pitch decreased, as increasing Reynolds number.

Key words: Finned tube(® %), Heat exchanger(8x$:7]), Heat transfer coefficient(d <
A4), LMTD(H 434 #-& <x}), Evaporator(Z 7))
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Fig. 1 Schematic diagram of the experimental apparatus.
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Table 1 Experimental condition

Refrigerant R-22

Air side inlet temperature 27T

Air side inlet moisture 50%
Exit pressure of evaporator 534 kg’f/cm2

Degree of superheat 5C
Exit pressure of condenser 20.9 kgf/cm®

Degree of subcooling 8T
Air velocity 0.7~15m/s

Fig. 2 Schematic diagram of Louver fin (top)
and Slit fin (bottom).
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Table 2 Specification of evaporators used in this present study

No. of Fin | Column | Row Circuit of evaporator

row/ g?cu?{ Fin type | pitch |distance | distance |Inlet/exit direction |Flow direction

column {mm) (mm) (mm) | of refrigerant(x) | of refrigerant
A Type| 3/24 4 Super slit| 2.05 25 21.65 LD — RU Column
B Type | 3/24 4 Louver 2.05 25 21.65 LD — RU Column
Case 1 | 3/24 4 Super slit| 1.95 25 21.65 LD — RU Column
Case 2 3/24 4 Super slit| 195 25 21.65 RU — LD Column
Case 3 | 3/24 4 Super slit| 1.95 25 21.65 RU - LD Row
Case 4 | 3/24 4 Super slit| 2.02 25 21.65 RU —» LD Row
Case 5 | 3/24 4 Super slit| 1.90 25 21.65 RU —» LD Row

*) L. left, D: down, R: right, U: up
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Fig. 3 Schematic diagram of evaporator.
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Fig. 4 The total heat transfer rate and the air
heat transfer coefficient on two fins.
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Fig. 5 The total heat transfer rate and the air
heat transfer coefficient on three tube

circuits.
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