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Abstract

The plate fuel assembly coolant channel is narrow, which is different from the bubble growth in
the conventional round tube channel. The restricted flow channel will cause bubble deformation
and local turbulence change, which will seriously affect the polymerization, breakage and deforma-
tion of bubbles. In order to understand the bubble growth behavior and the change of two-phase
flow pattern in a rectangular narrow channel, this paper uses deionized water as the working fluid
to conduct a visualization experiment on the bubble growth process in a rectangular narrow channel
with a length and width of 0.5 mm x 2.0 mm, which is heated on one side and visible on three sides.
The system pressure range of 0.5~1.0 MPa is given. When the inlet flow rate ranges from 50~200
kg/(m?2:s), the subcooling degree is less than 40 K, and the wall heat flux in the boiling section
ranges from 100~500 kW/m?, the variation characteristics of local voidfractionare obtained. The
bubble growth behavior and the flow pattern transformation characteristics of bubble flow to the
elastic flow area under the subcooled boiling condition are obtained. The time average void frac-
tion measured by visual image post processing code is also given.
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Figure 1. Schematic of rectangular channel experiment loop
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Table 1. The geometry parameter of the test channel
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Figure 2. Schematic of rectangle test channel
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Table 2. Experimental parameter range
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Table 3. Experimental section thermal efficiency
3. KRR
L o 3 Cp/ /)ﬁ% F/ é/ﬁ\%]:jj$ P/ Bk 22
J&71/MPa Tint/C Tout/C p/kg'm Kk K kgm s W AR
0.506 120.7 140.3 914.6 4314 92.1 2.344 0.33
0.504 119.8 144.9 915.3 4312 90.4 2.657 0.37
0.764 138.1 159.4 899.2 4.362 91.1 2.522 0.34
0.761 138.1 161.4 899.2 4.362 90.9 2.610 0.35
0.746 1359 157.6 899.7 4.360 127.6 2.645 0.46
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0.748 134.9 158.9 899.7 4.360 125.2 2.754 0.47
0.765 1354 159.9 898.7 4.364 124.8 2.847 0.47
0.761 135.8 161.1 899.2 4.362 125.7 3.017 0.46
0.752 135.5 162.5 899.7 4.360 125.5 3.173 0.47
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Figure 3. Experimental visualization picture
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Figure 4. Time-average avoid fraction
in experimental section
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Figure 5. Average avoid fraction of heating plate at
different distances in experimental section
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