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Development of heat exchanger for exhaust heat recovery using multiport tubes

JIGE, Daisuke
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R32

The flow boiling heat transfer and frictional pressure drop characteristics of a
refrigerant R32 in horizontal multiport tubes with circular, rectangular and triangular mini-channels are
investigated eXﬁerimentally. The effect_of channels geometry on the frictional pressure drop and boiling
heat transfer characteristics were clarified. The boiling heat transfer coefficient of rectangular
channels increased with decreasing hydraulic diameter. The heat transfer coefficients of triangular and
rectangular channels were found to be higher than those of circular channels at low mass velocities and
Tow vaﬁor qualities. The effect of channel geometries on enhancement of boiling heat transfer was small
at high mass velocities and in the high vapor quality region. The dryout qualities of rectangular
channels were lower than those of circular channels, and decreased with decreasing the channels size.
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Fig. 1 Cross sectional views of test multiport tubes.

Table 1 Dimensions of the test multi-port tubes.

Test tube Recl.1 | Rec0.4 | Tri0.4 | Cir0.5

Tube thickness [mm] | 2.0 1.0 1.0 1.0

Tube width  [mm] 16.0 16.0 16.0 | 16.0

Flow area [mm?] 16.1 33 3.0 3.4

Total perimeter [nm] | 57.0 308 | 317 | 26.1

Hydraulic dia. [mm] | 1.13 0.42 0.38 | 0.52
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Fig. 2 Pressure drop gradient of two-phase
adiabatic flow in rectangular channels.
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Fig. 3 Effect of channel geometries on frictional
pressure drop gradient.
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Fig. 4 Effect of hydraulic diameter on boiling
heat transfer in rectangular channels.
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Fig. 5 Effect of channel geometry on boiling
heat transfer.
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