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Preliminary Thermal-Hydraulic and Structural Strength Analyses

for Pre-moderator of Cold Moderator
Tomokazu ASO, Masanori KAMINAGA, Atsuhiko TERADA and Ryutaro HINO

Center for Neutron Science
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received July 2, 2001)

A light-water cooled pre-moderator with a thin-walled structure made of aluminum
alloy is installed around a liquid hydrogen moderator in order to enhance the neutron
performance of a MW-scale spallation target system which is being developed in the
Japan Atomic Energy Research Institute (JAERI). Since the pre-moderator is needed
to be located close to a target working as a neutron source, it is indispensable to
remove nuclear heat deposition in the pre-moderator effectively by means of smooth
water flow without flow stagnation. Also, the structural integrity of the thin-walled
structure should be kept against the water pressure. Preliminary thermal-hydraulic
analytical results showed that the water temperature rise could be suppressed less
than 1C while keeping the smooth water flow, which would assure the expected
neutron performance. As for the structural integrity, several measures to meet
allowable stress conditions of aluminum alloy were proposed on the basis of the

preliminary structural strength analyses.

Keywords: Pre-moderator, Thin-walled Structure, Liquid Hydrogen Moderator,
Spallation Target System, Flow Stagnation, Thermal-Hydraulic Analysis,
Structural Strength Analysis
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Fig.7 Streamlines of Water Flow in the Premoderator
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Fig.8 Analytical Results of the Temperature Distribution
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