3938 WEIANASI=EH(B) A 204 A 123F, pp. 3938~3948, 1996

)

(=

311

EEE - oj=rt
(199611 44 169 )

Heat Transfer Characteristics of Fin and Tube
Heat Exchangers with Various Interrupted
Surfaces for Air Conditioning Application

J. Y. Yun* and K. S. Lee**
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Abstract

This study is related with the experimental investigation on the heat transfer and pressure drop
characteristics of the fin-and-tube heat exchangers with three different interrupted fins and a
plane fin for air-conditioning application. Experiments were conducted accordingly following the
appropriate development process. Geometry similitude experiment was introduced to predict the
performance of fins, and prototype experiment was also performed to confirm the validity of
geometry similitude experimental results. However, these experimental results were limited to
the sensible heat transfer characteristics of the heat exchangers. Hence, additional experiment
was performed using refrigerant to investigate the latent heat transfer characteristics. This paper
presents an appropriate process for the development of a new type heat exchanger. Sensible and
latent heat transfer characteristics for each fin configuration is also provided along with the

optimal fin configuration.
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Table 1 Test conditions for prototype heat exchanger experiment

Physical parameter

Test condition

Hot water Refrigerant (evaporation)
Air dry bulb temperature (C) 21 27
Air wet bulb temperature(C) 15.5 19.5
Air velocity (m/s) 0.5~1.5 0.5~1.5
Inlet water temperature(“c) 45 —
Water velocity (m/s) 0.7~2.2 -
Evaporation pressure (kg/cm?G) — 5~5.5
Superheat degree (deg) — 3~7
Heat balance ratio (%) 5 (maximum) 5 (maximum)
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Table 2 Geometric dimension for experimental fin sample

Geometric Parameter Large Scale Model Prototype Model Remarks
Scale Factor 3 1
Frontal Area(mm?) 31536 315%210
Frontal Velocity (m/s) 0.25-1.0 0.5-1.7
Fin Pitch(mm) 3.6 1.2
Fin Thickness (mm) 0.3 0.1
For All S 1
Row Pitch (mm) 38.1 12.7 or A1 sample
Step pitch (mm) 63 21
Tube Diameter (mm) 22.5 7.5
Hydraulic Diameter (mm) 6.3 2.1
Slit Height (mm) 2.7 0.9
For Slit Fin
Slit Width (mm) 3.0 1.0
Louvre Pitch (mm) 4.2 1.4
For Louvre Fin
Louvre Height (mm) 1.05 0.35
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Table 3 Results of simulation test using refrigerant R-22

Parameter P Fin SA Fin SB Fin L Fin R Fin
Q 1.0(m/s) 1455.49 1522.37 1539.93 1522.72 1595.87
(W) 1.5(m/s) 1743.22 1862.20 1928.72 1894.76 1982.80
Sensible 1.0(m/s) 0.736 0.720 0.739 0.731 0.723
Heat Ratio 1.5(m/s) 0.781 0.774 0.781 0.790 0.773
AP l.O(Iﬁ/S) 13.524 24.206 24.304 23.226 26.754
(Pa) 1.5(m/s) 23.324 42.238 44.296 40.474 47.432
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