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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 tend to be lower than that by the water cooling. Since a theoretical estimation of the cooling efficiency is
difficult, we have constructed a test bench and established an estimation method using a simple flat disk. In order to obtain
better cooling efficiency, two new designs of the disc, a spoke type and a turbo-fin type, have been developed. In this
report, a design basis of the new production target and results of the cooling efficiencies for newly designed disks are
presented.
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Figure 2: Structure of a rotating-disk target.
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Figure 3: Photograph of apparatus.
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Figure 7: Positions of thermocouples on the spoke-type
disk.

Figure 4: Photograph of plate disc.

Figure 8: Photograph of the turbo-fin-type disc.
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Figure 5: Positions of thermocouple on the plate disk.
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Figure 9: Positions of thermocouples on the turbo-fin disk.
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Figure 10: Trend graphs of the temperature of the spoke-
type disk at the rotation speeds: 0, 50, 120 and 200 rpm.
These graphs show a highest temperature point in the disks.
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Figure 11: Result of equilibrium temperatures at the each
point on the spoke-type disk with the blower.
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Figure 12: Result of equilibrium temperatures at the each
point on the turbo-fin-type disk with the blower.

100WANBEDRE LR

‘\'—'\—‘

\\«

1SOKWESENY @ AT=312KICHH

w A U o N
©O O © © o

—o— iR (XA + P REER)
—— ZR—JE(EmZR)
S—AR 4R (EmER)

BKBEEFAT(K)
s 3

o

0 50 100 150 200 250
E15%(rpm)

Figure 13: Comparison result of three type disks.
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Figure 14: Results of the thermal analysis by the helium-
gas cooling.
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