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Abstract

The authors have proposed a new method of cooling a beam target by boiling two-phase flow. This method has the
advantage of cooling the beam target without using a power source by utilizing the bubbles generated to form a natural
circulation flow. Experiments were conducted using a cylindrical heater to simulate a beam target, and natural circulation
with boiling two-phase flow can cool a heater up to 5 kW. The analytical models were developed to describe the pressure
drop and void fraction at each section in the natural circulation loop. The analytical model can predict the natural

circulation flow rate in the bubbly flow region obtained in the experiment.
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Figure 1: Schematic design of the natural water circulation
cooling system for a beam target.
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Figure 2: Diagram of how natural circulation driving
forces arise.
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Figure 3: The natural water circulation equipment.
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Figure 4: Pool boiling test with a cylindrical heater to
simulate a beam target.
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Figure 5: Comparison of experiments and analyses on
natural circulation flow.
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Figure 6: Gas flowing into the visualization brunch pipe.
(Left: in case of 100 L/min, right: in case of 150 L/min)

Table 1: Parameters for the Ishii’s Void Fraction Equation

Flow Co Vej
Pattern
Bubbly 1.35 — V2o _ N 1/4
g(pi—pgy)/p
Flow 0.35\/p,/pi { '~ pa)/ei)
Plow 35{gD (b1 = py)/ P}
(FAND o (3K H TR ) [mN/m])
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