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A Large Scale Model Test to Investigate the Pressure Drop
and Heat Transfer Characteristics in the Air Side of
Two-Row Heat Exchanger

Hie Chan Kang and Moo Hwan Kim
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Abstract

This work is performed to investigate the pressure drop and heat transfer characteristics in the
air side of finned-tube heat exchanger for air conditioner. Experimental apparatus and method
are described to simulate the heat exchanger performance by using the three times enlarged
model. The pressure drop and heat transfer coefficient were measured and compared for the heat
exchangers with a plane fin and a commercial strip fin. The measured data for the strip fin agree
well with those of prototype within a few percentages. For the plane fin, the measured data had
similar trend to Gray & Webb’s correlation at high air velocity, however a new correlation is
needed to give more accurate prediction at low air velocity. It is found that most heat was
transferred around the front row of the two-row heat exchanger, and the ratio of thermal load
at the front tube row was increased for decreasing air velocity.
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Parameter

Range or case

Types of fin

Plane and strip fin

Scale factor

Three times of prototype

Number of row 2 row
Number of test fin 9 ea.
Number of test tube 10 ea.
Frontal velocity 0.23~0.7m/s
Tube temperature 35~50C
Inlet temperature 8~20TC
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Table 2 Comparison of parameters between prototype and enlarged scale model heat exchanger in the

present work.

Parameter Prototype HEX Model HEX
Fin material Aluminum Aluminum
Scale factor 1 3(n)
Thermal conductivity (W/mC) 222 222
Fin thickness (mm) 0.1 0.3(n)
Frontal velocity (m/s) 0.7~2.0 0.233~0.67
(1/n)
Pressure drop* 1 1/9(1/#%
Heat transfer coefficient* 1 1/3(1/ %)
o
Re number* 1 1
L
P number* 1 1
f factor™ 1 1
J factor* 1 1

* Means the ratio of values of model to unit values of prototype.
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Table 3 Dimensions of model fin used in the present work.

Parameter Dimensions
Tube diameter () 22.5mm
Tube pitch(p,) 63.0mm
Fin thickness(¢) 0.30mm
Fin pitch (py) 3.63mm
Bare tube area (A, 231mm?
Fin surface area(As) 4010mm?
Total surface area(As) 4241_r_1:1m2
Area ratio(A/ A 17.0
Frontal area (Agy) 113. 4mm?
Air volume in the fin( 1) 6680mm® -
Hydraulic diameter (D) 6.30mm

* The dimension along the spanwise direction is for the hatched area in Fig. 3.
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Table 4 Comparison of present enlarged model test with the prototype test for strip fin.
Pressure drop (Pa) Heat transfer coefficient
Velocity (W/mT)
(m/s) Present Prototype Error Present Prototype Error
test (%) test (%)
(ref. 16) (ref. 16)
0.233 1.315 1.294 1.94 13.24 13.6 -2.65
0.333 2.079 2.246 ~7.43 19.91 19.2 3.70
0.5 3.577 3.659 -2.27 27.53 27.5 0.01
0.667 5.359 5.304 1.11 32.92 34.2 -3.74
M RMS
ean & Mean : -1.74, RMS : 4.04 Mean : -0.65, RMS : 2.95
of error
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