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Conditions 

• Steady state average current = 80 μA, 116 MeV 

• Pulse width = .000450 sec 

• Pulse Frequency = 6.667 Hz 

• 2944 Watts (36.8 MeV) total power deposited 

• 4 targets, (5) .20” water gaps 

• Gaussian Beam Distribution 

– FWHM=21.6 mm 

– FWTM=42 mm 

 



Finite Element Model 

• 2D Axi-symmetric model 

• Niobium target holder 

• Steady-state analysis 

• Steady state water cooling on upstream 
exterior=6827 W/m2*°C (20% mass flow 
reduction) 

• Gaussian Internal heat generation 



Generic Target 

• Axi-symmetric analysis region highlighted in blue 

– Ref. D25-M-3095 



Finite Element Model Target Geometry 
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Target Temperature Profile 

355°C Maximum Niobium Temperature 

433°C Maximum Gallium Temperature 



Summary & Conclusion 

• Maximum Gallium temperature = 433 °C 
• Ga boiling temperature = 2400 °C 
• SAFE 
• Maximum Niobium temperature = 355 °C 
• Nb reacts with Ga at 400°C 
• SAFE 
• Maximum Nb heat flux at water surface = 207 

W/cm2 
• Critical Heat Flux = 247 W/cm2 
• Safe 

 



Reference Slides 

• Files 

– D:\Jobs - Active\BLIP\Target Analyses\FY 
15\Ga\Ga Thermal. wbpj 

– D:\Jobs - Active\BLIP\Target Analyses\FY 
15\Ga\BLIP-HTC-R2 Ga Thermal.xlsx, CHFs Bernath 
Correlation 



Target Drawing 


