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Abstract

This work presents an analytical model, so called modified LMTD method, to predict the
thermal performance of finned-tube heat exchanger under frosting conditions. In this model,
the total heat transfer coefficient and effective thermal conductivity of the frost layer were
defined as a function of frost surface temperature. The surface temperature of the frost
layer formed on the heat exchanger was calculated through the analysis of the heat and
mass transfer process in the air and frost layer. To examine the validity of this analytical
model, the computed results from the present model, such as heat transfer rate, frost mass

and thickness of frost, were compared with the ones of the expermental work and LMED

method.
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Table 1 Geometry of evaporator for this study
Component Specification Component Specification
Number of tubes 4 Longitudinal tube spacing 30mm
Number of rows 2 Tube material Aluminium
Tube ID 6mm Fin spacing 20mm
Tube OD 8mm Fin thicknss 0.2mm
Tube length 370mm Fin material Aluminium
Transverse tueb spacing 27mm Fin type Flat type

Table 2 Average heat transfer rate and percent relative error

Total heat transfer rate

Sensible heat transfer rate

Latent heat transfer rate

Experimental result 129.0W 97.6W 31.4W
134.8W 102.0W 8W

LMTD method - 32.8
4.5% 4.5% 4.5%
136.6W 113.2W 23.5W

LMED method >
5.9% 15.9% 25.3%
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ture with time
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