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ABSTRACT: Air-side forced convective heat transfer of a plate fin-tube heat exchanger is
investigated by experimental measurement and numerical computation. The heat exchanger
consists of staggered arrangement of refrigerant pipes of 10.2 mm diameter and the pitch of
fins is 3.5 mm. In the experimental study, the forced convective heat transfer is measured at
Reynolds number of 1082, 1397, 1486, 1591 and 1649 based on diameter of refrigerant piping
and mean velocity. Average Nusselt number for the convective heat transfer coefficient is also
computed for the same Reynolds number by commercial software of STAR-CD with standard
£— ¢ turbulent model. It is found that the relative errors of average Nusselt numbers between
experimental and numerical data are less than 6 percentage in Reynolds number of 1082~
1649. The errors between experiment and other correlations are ranged from 7% to 32.4%. But
the correlation of Kim at al is closest to the experimental data within 7% of the relative error.

Key words: Air-side convective heat transfer(¥71%& ZAdi§ €A9), Plate fin-tube heat
exchanger(8 ¥ #-5F2 H3%7]), Average Nusselt number(H T ¥4 )
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Fig. 1 Plate fin~tube heat exchanger.

Table 1 Geometric dimensions of fins and
tubes (Unit: mm)

Symbol D P ) P I P 7 S t
Plate | 102 25 | 22 {353] 32 |033} 3
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Fig. 2 Schematic drawing of plate fin—tube heat
exchanger.
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Fig. 3 Schematic diagram of the experimental apparatus for heat exchanger.
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Table 2 Specification of experimental apparatus

Equipment Specification
Compressor 05 HP

Duct 360 x 270 x 1,500 mm
Refrigerant R-22

Electronic type
0~35 bar

Refrigerant flow meter
Pressure transducer
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Table 3 Rate of heat transfer rate from mea-
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€0 ™ [ Out | [mvs] | rate @, [W]
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1397 | 31 42 1.37 1357
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1649 | 31 41.7 1.61 1689
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Fig. 4 Dimensions for modelling of fin.
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Fig. 5 Representation of cell for 3-D control
volume between fins.

Table 4 Mesh information in control volume
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