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Abstract

In J-PARC Main Ring (MR), the number of shots during beam tuning with a high intensity beam is limited
due to shortage of beam dump heat capacity. With the J-PARC MR upgrade for higher intensity, a new beam
dump is planned to ease this limitation. The heat capacity of new beam dump is 30 kW. The new beam dump
is designed to add the dump core and cooling mechanism into the existing beam dump. It will be planned
air-cooled and dump core is made of copper. In this study, Computer Aided Engineering (CAE) analysis was
conducted for two models of new beam dump core. As the results of calclation, it was evaluated that the model
having cooling fins and legs was suited for dump core. The required cooling air flow late was calculated to be

more than 0.52 m?/s.
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Figure 1: Structure of MR Abort dump.
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Figure 2: Structure of New Beam Dump.
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Figure 3: Models of new dumpcore.
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Figure 4: Distribution of generated heat. Data is ref-
fered from M. J. Shirakata et al. (2019).

ZEVEBEINEGFE— AT X3 REBH 20

- 206 -



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

PASJ2020 WEPP02

Table 1: Property of the Dump Core

Model Number of Surface area  Minimum heat transfer
fins A m? coefficient h W /m?
A 0 1.96 153
B 60 16.4 18.2
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Figure 5: Total deformation and equivalent stress.
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Figure 6: Results of CFD analysis.
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Figure 7: Distribution of dumpcore temperature.
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Figure 8: Maximum and minimum temperature. The
dashed line indicates the fitting function Eq. 6.
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