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Mercury target

for high power spallation neutron source

JSNS target prota = P
Both of the targets suffer with the proton beam- induced

pressure wave due to thermal shock.
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Microbubble generator for JSNS

- JSNS}grd target vessel
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Swirl-type
bubble generator

Swirl-type bubble generator which has the strong shear force to cut
gas column into microbubbles



In-situ diagnostic system
On pressure waves
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to recognize the pressure wave mitigation effect






Bubbling effect on
pressure wave in JSNS target
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Double flow target

Double flow is useful:
for enhancement of damage mitigation with
combination of the microbubble effect

for in-situ diagnostic of failure, like a fuse

Bubble
generator

Outer wall Inner wall

Bubble

generator Bulk side

flow

Double flow target is now installing Narrow channel flow



Flow effect on cavitation damage
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Fast flow might have the effect to mitigate the pitting damage.
Narrow channel may also have some effects.



Effects of flow and boundary
on bubble collapse behavior

Flow effect Boundary effec

T +00000.000000 .

Shape of bubble is distorted and asymmetrically Direction of bubble collapsing is change
collapsing make weak on impact due to the boundary effect



Detection technique of

iInner wall failure
Numerical simulation on inner wall failure
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Wavelet differential analysis

Wavelet analyses
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Small difference of vibration signal caused by inner wall can be
detected by WDA technique.
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Influence of iInner wall faillure on flow
distribution at window

Inner wall failure was
assumed as a circular
hole at the center
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Pitting damage mitigation effect is still expected because the
fast flow velocity in the narrow channel is maintained even
after the inner wall is failed.
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Advanced Bubbling Techniques

Additional bubble Gas layer Window hole
nozzles & Gas layer

Helium supply

Inner wall is useful to improve bubbling technigues
or apply gas-layer protection. .



Summary

Bubbling effect on pressure wave mitigation was
confirmed by using LVD In-situ diagnostic system.

Double flow concept is effective to expand the lifetime
and to detect the inner wall failure by using LVD in-situ
diagnostic system.

We appreciate very much both of them, Guenter and










IWSMT

In-situ diagnostic system at JSNS
Micromachining for mirro
Data acquisition
Statistical method: WEVLET, 1)L T4 LR —_ ACOVA.
7293V, AF A ...
Just peak not clear but application of acova for making clear
Differencial Weblet reating to gas flowing rate

Simulation

Double flowing target with double walls
Inner wall damage & D.W.D in simulation
Inner wall damageless by Ogasawara...



Evolution of Target Structure

Proton &
Beam

Bubbler
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Wavelet Differential Analysis (WDA)
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Pressure waves propagation

Time: 67 us

Outer wall Inner wall

1 mm hole 10 mm hole Oomm 1 mm hole 10 mm hole

1 MW 100 kW



