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• Brief introduction to PSI HIPA facilities 

• SINQ target and cooling system 

• Thin / thick «Cannelloni» geometries 

• Goal of this study 

• Simulation procedures 

• Results thick and thin «Cannelloni» 

• Results 100% filling thick «Cannelloni» 

• Ideas for future work 
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Injector II Cyclotron 72 MeV 

Ring Cyclotron 590 MeV 

SINQ 
spallation source 

2.2 mA /1.3 MW 

1.5 mA /0.9 MW 
CW operation 

/ secondary beamlines 

target M (d = 5mm)  
target E  (d = 40mm) 

UCN source 

Cockcroft Walton 

proton therapie center 
[250MeV sc. cyclotron] 

SINQ 
instruments 

dimensions: 

120 x 220m2 

Overview HIPA 
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Cooling scheme of the SINQ Zr-2 - Pb «Cannelloni» 

target (CFD simulation from Sven Jollet) 
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Zircaloy-2 - Pb « Cannelloni » array: 

306 Lead filled « Cannelloni » 

9 turbolizers 

Units in mm 

Cannelloni  

Zircaloy-2 tube 90% filled with Lead 



«Cannelloni» geometries 
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Thick (mm) Thin (mm) 

Lead 

Zircaloy-2 

diameter Lead 9.25 

radius Lead 4.625 

diameter ext Zircaloy-2 10.75 

radius ext Zircaloy-2 5.375 

Zircaloy-2 thickness 0.75 

thickness / internal radius 0.16 

diameter Lead 8.8 

radius Lead 4.4 

diameter ext Zircaloy-2 10.05 

radius ext Zircaloy-2 5.025 

Zircaloy-2 thickness 0.606 

thickness / internal radius 0.14 

axial length Lead 116 

axial length Zircaloy-2 120 

Heavy water main flow 

max.  

power 

306 filled « Cannelloni » + 9 turbolizers 




















































