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Experiment on condensation heat transfer and pressure drop
characteristics in the multi-channel flat tube
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Abstract

In this study, an experiment was performed to investigate the characteristics of pressure
drop and heat transfer of multi-channel tubes for automotive condenser using HFC-134a as
an alternative refrigerant. The mass flux and inlet saturation pressure of the refrigerant
were controlled, respectively, in the range of 200 to 500kg/m's and 1.0 to 1.6MPa.

Pressure drop and heat transfer coefficient were compared with the previcusly proposed
correlations and new correlations based on Traviss’ correlation were suggested. Prediction of
pressure drop and heat transfer coefficient based on the new correlations agrees with experi-

mental results within 9% and - 18~ F11%, respeclively.
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(a) tube 1

Fig.6 Multi-Channel test tubes( %]

Table 1 Specification of test tubes
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Table 2 Specification of measuring devices
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manufacturer model range crror
t-type thermocouple omega FF-T-30 -60~200C +0.1C
pressure gage setra €230 0~3447kPa +0.25%
differential pressure gage setra €208 0~689kPa +0.25%
mass flow meter schlumberger DM2100 0.20~3.6kg/m +0.15%
gear meter kytola 2950 0.04~4.0L/min 1%

Table 3 Experimental ranges and conditions

mass flux 200~500kg/mis
) inlet pressure  |1.0(£0.01)MPa|1.6(£0.01)MPa
refrigerant . . "
y inlet quality 0.6~0.9 0.6~09
side
outlet quahty 0.1~0.6 0.2~05
quahty differential 0.2~05 04~07
water mass {low rate 16.7(+0.167g/s)
side inlel temperature 15+ DT | (21T
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Table 4 Condition of Sato’s experiment

HCFC-22

Multi-channei fiatl tube

refrigerant

condensition tube

charnnel number 15

hydraulic diameter 0.880 mm

wetted perimeter 52.26 mm
flow area 11.50 mm*

refrigerant inlet pressure 1.67 MPa
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