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Cryogenic Hydrogen Circulation System for Cold Neutron Source
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The cryogenic hydrogen circulation system that has one larger hydrogen circulat-
ing capacity in the world has been delivered in the material and life science experi-
mental facility inside the Japan Proton Accelerator Research Complex constructed
in Japan Atomic Energy Agency. The cryogenic hydrogen circulation system is re-
quired to circulate large hydrogen flow rate (162 g/s) of the supercritical condition
(1.5 MPa, 18 K) with high density for the purpose of producing cold neutron. Fur-
thermore, to achieve a stable pressure condition against the fluctuation of heat load
to the hydrogen circulation loop is an important design requirement for this system.
In this paper, process, features of this system (technical missions and these result)

and system performances measured in commissioning are described.
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Table 1 Design condition of hydrogen pump.

Type Centrifugal radial type
Bearing type Dynamic gas bearing type
Fluid Supercritical hydrogen
Suction temperature 19.52K

Suction pressure 1.47 MPa

Discharge pressure 1.57MPa

Flow rate 81.1g/s (Max 162g/s)
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Fig. 1 Flow diagram of cryogenic hydrogen system.
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Table 2 Summary of heat load in cryogenic hydrogen
system.

Heat load (W)

Static heat load 475
Work of hydrogen pump 391
Dynamic heat load 3750
Total 4616
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(1) With the heat load increase
(pressure of hydrogen layer
becomes higher),
) boundary of these layers moves
to upper from neutral position.

(2) With the heat load decrease
(pressure of hydrogen layer
becomes lower),

Hydrogen boundary of these layers moves
layer to lower from neutral position.

Fig. 2 Concept of pressure control by accumulator.
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Fig. 3 Structure of accumulator.
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Fig. 5 Enlarged partial drawing of flange for outer shell
of SAFETY-BOX.
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Fig. 6 Cross sectional sketch of bellows seal valve.
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Fig. 7 Diagram of control system network.
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Fig. 8 Pressure stability test result in cryogenic hydrogen
system.
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