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Neutronic Characteristics of Coupled Moderator Proposed in Integrated Model
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A pulsed spallation source for the materials science and the life science is currently developing for
its construction in the High Intensity Proton Accelerator Project proposed jointly by the Japan Atomic
Energy Research Institute (JAERI) and the High Energy Accelerator Research Organization (KEK).
This report presents the analytical results of the neutronic characteristics of the coupled moderator
based on the analytical results obtained by using an integrated model which has established on the exten-
sive neutronic and technical study.

Total heat deposition in a hydrogen (H,) moderator working as the main moderator was about 420
W/MW. Maximum nuclear heat density in the H, moderator was about 1 W/cm’/MW. Also total heat
deposition in a premoderator was about 9.2 kW/MW. The heat density of the premoderator was com-
parable to that of the moderator vessel made of aluminum alloy. The heat density of the premoderator -
and the moderator vessel is about 1.2-2 times higher than that of the hydrogen moderator. The tem-
perature from 300 K to 400 K of the premoderator did not affect on nehtron intensity of the H,
moderator. This suggested an engineering advantage on the thermal and hydraulic design. 6000 or
7000 type of a aluminum alloy was considered from the viewpoint of the neutron beam transmission.
The proton beams scattered by the proton beam window did not affect on the nuclear heating in the
H, moderator. The heat deposition in the H, moderator and the neutron intensity of the H, moderator
did not depend on the proton beam profile but it did on the distance between the proton beam and the

moderator.

Keywords : Neutronic Characteristics, Heat Deposition, Coupled Moderator, 'I-I2 Moderator, Pre-

moderator, Proton Beam Profile, Pulsed Spallation Neutron Source
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Fig. 1 A cutaway view of a 3-dimensional model of a
Spallation-Target-Moderator-Reflector system
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Fig. 2 Analytical model of coupled moderator for nuclear heating
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T(x)=—q—2';<—|x2+A1x+A0 (7)
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q 9 q
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coolant
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WA DX FRBUCER b, Vs

k £
h’coolant = NuiDOI—;m_ ( 1 2 )
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Nu i3/ EZIIERREER KFEPANU T L) OPr~1DREIZDNT
Nu=0.023Re** Pr® (10* <Re<10°,1<Pr<10) &7 %,
Tz, LA IV Re KONT 5 > MIVE Prid
Re = &v (13)
1%

Pr=—av— (14) EE85.,

v vE I, mHAM OBHIE AR R OEER CBIBRE TH D, FMERITEL
T, De=2x (BER) / ENEIBEEREZ) 2RV

Table EHEICHWEZREOYHE

v (@RETERE)  a GUEEER) Pr (FI ML) De (KAOEMER)
(mm?/s) (mm?/s) cm
H, (20K) ~..0.183 0.032 1.045 7.06 (4x5x12/4(5+12))
H20 (300K) ‘ » 0.857 0.146 5.850 3.68 (4X7x2.5/4(7+2.5))
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