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Abstract

We have developed a new production target with a beam power up to 150 kW or more for the Hadron Experimental
Facility at J-PARC. A primary candidate of the new target is a rotating disk in which platinum or gold is bonded on a
periphery of a nickel disk edge. As for a cooling method of the disk, helium-gas cooling is better than water cooling from
the viewpoint of controls of corrosion and radioactive materials. However, cooling efficiency for the rotating disks by
helium gas, that is "heat-transfer coefficient", is lower than that by the water cooling, and very difficult to theoretically
estimate. Therefore, we have constructed a test bench to measure the heat-transfer coefficient of the rotating disk, and
established an estimation method. In this report, the basic design of the new production target and the estimation of the

heat-transfer coefficient in a simple setup are presented.
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Figure 1: Photograph and cross sectional view of the
current production target [1].
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Figure 2: Structure of a rotating-disk target.
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Figure 3: Cooling conditions by water and helium-gas
in thermal analysis.
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Figure 4: Results of the thermal analysis by the water
cooling.

Figure 5: Results of the thermal analysis by the

helium-gas cooling.
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Table 1: Results of the Thermal Analysis
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Figure 6: Schematic drawings of the test bench of
rotating-disk target.
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Figure 7: Photograph of apparatus.
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Figure 8: Positions of thermocouple on the aluminum
disk.
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Figure 9: Temperature histories at the each point on the
disk as shown in Figure 8 at the rotation speed of 120
rpm without blower.
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Figure 10: Temperature distribution of black disk
measured by a thermography.
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Figure 11: Temperature histories under three typical
conditions: 0 rpm without blower, 120 rpm without a
blower and 120 rpm with blower.
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Table 2: Result of Heat-transfer Coefficients without a
Blower

g% | FHERE| BMEER
(rpm) (*C) (W/m/K)
0 72.7 6.3
10 70.7 6.4
50 67.2 6.8
120 47.9 9.9
200 37.0 13.4

Table 3: Result of Heat-transfer Coefficients with a
Blower.

ElEr% | FERE| RMmER
(rpm) (*C) (W/m?/K)
0 25.1 20.5
50 26.1 19.1
120 24.9 20.0
200 22.3 21.9
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Figure 12: Result of heat transfer coefficients
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