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A Computer Simulation for Performance Prediction of
Fin-Tube Heat Exchanger under Frosting Conditions
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Abstract

This study is concerned with the numerical analysis of performance on fin-tube heat exchanger
under frosting condition. In this work, tube-by-tube method using LMED is employed. The present
results are compared with O'Neal’s experimental and numerical results. A standard evaporator model

with 2rows-2columns is selected to investigate the effects of the various parameters such as fin pitch,

air flow velocity, and humidity. The results show that frost thickness and the amount of frost per

unit area decrease as fin-pitch becomes narrower. In the meantime, frost thickness and accumulation

rate increase with higher inlet air humidity. It is shown that heat transfer rate increases during

30minutes and then it decreases. Heat transfer rate and the amount of frost increase with air velocity,

however frost thickness does not increase over a certain velocity.
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Fig.2 The geometry of fin-tube heat exchanger.
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Table 1 Coil geometry considered in O'Neal's work”
Component Specification
Fin Aluminium, 0.12mm thick, flat-fin

Fin density 710 fins per meter

Tubes

Copper, 9525mm(0OD), 9.195mm(ID)

Coil dimensions

1 row, 18 tubes high, 22mmX254mm spacing, 0.209m’ face area

Table 2 Geometry of evaporator considered in this study

Component Specification Component Specification
Longitudinal
Number of tubes 4 . 30mm
tube spacing
Number of rows 2 Tube material Aluminium
Tube ID fmm Fin pitch(fin/m) 495
Tube OD 8mm Fin thickness 0.2mm
Tube length 370mm Fin material Aluminium
Transverse _ .
} 27mm Fin type Flat type
tube spacing
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Fig.4 Variation of frost accumulation with time.
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Fig.b Variation of frost accumulation with time.
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Fig.6 Variation of frost density with time.
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