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Flow Boiling in a Micro Tube at High Exit Quality
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Flow regime, boiling curve and critical heat flux (CHF) during flow boiling of water in a horizontal glass
micro tube at high exit quality condition were investigated. The pressure drop element (PDE) placed upstream
of the test section prevents severe backflow and improves the CHF. The CHF increases with mass flux and
inlet subcooling. The annular flow regime is dominant in this condition. The dryout incipient quality increases
with mass flux. Partial dryout is observed at the top of the tube. The post dryout heat transfer coefficient is

investigated.
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Fig. 1 Schematic of the experimental setup.
Table 1 Experiment condition.
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Fig. 2 Flow visualization w/o PDE Fig. 3 Flow visualization with
condition with an interval of 760ps
(G = 20kg/m?®s, AT;, = 80K,

PDE condition with an interval of
200us (G = 20kg/m?s, AT;, = 80K,

q = 11.3kW/m?). q = 26.3kW/m?).
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Fig. 6 CHF against inlet subcooling.
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Fig. 7 Heat flux against wall superheat (x = 117mm).
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Fig. 8 Flow visualization and cross section illust at partially dryout
condition (G = 20kg/m?s, AT, = 60K, g = 31.2kW/m?).
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Fig. 9 Dryout incipience exit quality.
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Fig. 10 Heat transfer coefficient at partially dryout condition (x =
117mm).
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