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Heat Transfer Characteristics of Oval-Tube Heat Exchanger

Jeom-Yul Yun* , Wook-Yong Lee
Home Appliance Research Lab., LG Electronics Co., Seoul, 153-023, Korea

(Received September 16, 1999; revision received November 3, 1999)

ABSTRACT: This study experimentally investigates an air-side performance of oval tube
heat exchanger against round tube heat exchanger using scaled-up model experiment for
home air conditioners. A plain fin and round tube heat exchanger with 21 FPI(fins per inch)
was used as a reference heat exchanger, and these were applied equally to 4 oval tube heat
exchangers. Oval tube samples were designed with the same perimeter as 7.5mm diameter
round tube, and their aspect ratios were 1:2, 1:3, respectively. In this study, the heat
transfer and pressure drop characteristics of oval tube heat exchangers against round tube
heat exchanger were also compared to one another, and an optimal samples for home air
conditioners was recommended. And, general performance characteristics for an optimum
oval tube samples chosen in this work was compared with round tube heat exchanger.
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Fig. 1 An example of oval tube heat
exchanger.
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Table 1 Comparison of physical parameters in this study

Physical parameters

Scaled-up model

Prototype model

Scale factor 3 1
Fin length (mm) 3 1
Fin thermal conductivity (W/m C) 1 1
Fin thickness (mm) 3 1
Fin surface temperature (K) Tx,y) T(x,y)
Air velocity (m/s) 1/3 1
Heat transfer rate (W) 3 1
Heat transfer coefficient (W/m’ C) 1/3 1
Pressure drop (Pa) 1/9 1
Re, Pr number 1 1
j, f factor 1 1
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Fig. 2 Schematic diagram of test apparatus for scale experiment.
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Fig. 4 Geometries of oval-tube samples, all
dimensions in mm.
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Table 2 Definition and description of oval-tube samples

ovall

oval2

oval3 oval4

same heat transfer
surface area

relationship with
reference fin

aspect ratio 1:2 1:3

same frontal area

12 1:3
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Fig. 5 Heat transfer coefficient based on heat
transfer surface area.
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