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ABSTRACT: The present study invesﬁgated two-phase flow distribution, phase separation
and pressure drop in multi-microchannel tubes under adiabatic condition. The test section
consisted of inlet and outlet headers with the inner diameter of 194mm and 15 parallel
microchannel tubes. Each microchannel tube brazed to the inlet and outlet headers and had 8
rectangular ports with the hydraulic diameter of 1.32mm. The key experimental parameters
were orientation of header (horizontal and vertical), flow direction of refrigerant into the inlet
header (in-line, parallel and cross flow) and inlet quality (0.1, 0.2 and 0.3).

It was found that the orientation of the header had relatively large effect on the flow
distribution and phase separation, while the inlet quality didn’t affect much on them. The
horizontal header showed the better flow distribution and phase separation characteristics than
the vertical one. The parallel flow condition with the horizontal header showed the best per-
formance for the flow distribution and phase separation characteristics under the test condi-
tions. Two-phase pressure drops through the microchannel tubes with the horizontal header
were higher than those of the microchennel tubes with the vertical header due to gravitational
effect.

Key words: Two-phase flow(°)%#%), Flow distribution(-f#%4)), Phase separation(’3a]),
Pressure drop(3} & 7Z8}), Microchannel tube(rlolZ 28 F 1)
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Note .
® : Absolute pressure

@: Temperature

@ : Differential pressure @: Visual tube

1. Refrigerant pump 7. Liquid flow meter
2. Mass flow meter 8. Manifold

3. Pre-heater 9. Refrigerant inlet
4. Test section 10. Condenser

5. Gss-liquid separator 11. Refrigerant outlet
6. Vapor flow meter 12, Filter dryer

Fig. 1 Schematic diagram of the experimental
apparatus.
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Fig. 5 Liquid and vapor mass fractions for
the vertical header.
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