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Abstract

In recent years, air-conditioning units designed with higher efficiency and more compact-
ness are required due to emphasis on energy efficiency in home electrical appliances. This
trend in the air-conditioning industries has accelerated the development of improved heat ex-
changer with a better performance in heat transfer aspects. In this study, experments were
performed to investigate the shape and configuration of fins affecting on the performance of
the conventional fin-and-tube type heat exchanger equipped in a commercial air condition-
ers. The geometry similtude method was employed to measure the heat transfer coefficient
and pressure drop. Experimental results show that this method is very useful to analyze the
heat transfer characteristics of the fin-and-tube type heat exchanger. It is also found that
the slit fin has better performance than the conventional fin type in the air conditioners. The
present. results indicate that heat transfer from the fin is influenced by the parameters such
as the forming area of the slit fin, the type of interrupted surfaces like a louver or slit, slit

patterns and slit raised direction, and it also affects the overall heat exchanger performance.
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Table 1 Geometric dimension for experimental
fin sample

Geometric Parameter | Dimension Remarks
FPI(fin/in) 21 — All sample Is in Same
Fin Thickness(mm) 0.1 Dimension
Row Pitch(mm) 12.7

Step pitch(mn) 21
Tube Diameter(nm) 7.5

Slit Height(mm) 0.9 — Slit Fin only
Slit Width(mm) 10,15 - 15is for 4 Slit Array
Louvre Pitch(mn) 14 - Louvre Fin Only
Louvre Height (mn) 0.35

Table 2 Comparison of physical parameters in

this study
Physical Parameters Prototype | Large Scale
Model Model

Scale Factor 1 3(n)
Fin Length(mm) 1 3(n)
JFin Thermal Conductivity 1 1(m)
(W/m K)

Fin thickness(ma) 1 3(n/m)
Fin Surface Temperature('C) | T(x, y) T(x,y)
Air Velocity(m/s) 1 1/3(1/n)
Heat Transfer Rate(W) 1 3(n)
Heat Transfer Coefficient 1 1/3(1/n)
(W/rm K)

Pressure Drop(Pa) 1 1/9(1/n?)
Re, Pr Number 1 1

j, f Factor 1 1

() shows physical parameters in general scale
experiment
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