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Distribution of Air—Water Two—Phase Flow in a Flat Tube Heat Exchanger
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ABSTRACT: The R-134a flow distribution is experimentally studied for a heat exchanger
composed of round headers and 10 flat tubes. The effects of tube protrusion depth as well as
mass flux, and quality are investigated, and the results are compared with the previous air-
water results. The flow at the header inlet is stratified. For the downward flow configuration,
the liquid distribution improves as the protrusion depth or the mass flux increases, or the
quality decreases. For the upward configuration, the liquid distribution improves as the mass
flux or quality decreases. The protrusion depth has minimal effect. For the downward con-
figuration. the effect of quality on liquid distribution is significantly affected by the flow re-
gime at the header inlet. For the stratified inlet flow, the liquid is forced to rear part of the
header as the quality decreases. However, for the annular inlet flow, the liquid was forced to
the frontal part of the header as the quality decreased. For the upward flow, the effect of the
mass flux or quality on liquid distribution of the stratified inlet flow is opposite to that of the
annular inlet flow. The high gas velocity of the annular flow may be responsible for the
trend. Generally, the liquid distribution of the stratified inlet flow is better than that of the
annular inlet flow. Possible explanation is provided from the flow visualization results.

Key words: Parallel flow heat exchanger(8 9@ 9 x$7]), Header(3H), Two-phase distri-
bution(24F £1l), R-134a
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Fig. 1 Refrigerant side circuiting.
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Fig. 2 Schematic drawing of the apparatus.
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per 10 channel header with downward
flow configuration and the correspond-
ing water and air distribution.
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Fig. 12 Typical R-134a flow pattern in a lower
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conﬁguration and the corresponding li-
quid and gas distribution.

(a) Typical air-water flow pattern in a 10 chan-
nel header with upward configuration
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