
Target Chamber Design for Autonomous Target Retrieval 

Results

Methods

• Delays in the transportation of radioisotopes cause 
unnecessary exposure of personnel and loss in 
yield

• Automation of this process addresses both issues
• Proper mechanical and thermodynamic design 

allows for the implementation of an autonomous 
retrieval process using a robotic arm.

• The design of the target chamber is created in 
SolidWorks

• The convective coefficient was then calculated 
manually with respect to the design geometry

• The convective coefficient was then used in the 
FEMM 4.2 simulations

• The nature of the flow of helium was analyzed to 
determined the flow velocity using ANSYS CFX. 
This was used to update the convective 
coefficient calculations

• The design was then optimized for robotic 
retrieval

• An easily operatable flange for the robotic arm 
was designed and implemented into the target 
chamber design
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Future Directions

• Weldability of Tungsten
• Building and testing of vacuum seal
• Trial of helium cooling system
• Trial of robotic insertion and retrieval of target

• The target is placed inside a heat exchanger.
• The flange design allows for easy removal and installation using a 

robotic arm.
• The design also allows for a helium line for adequate cooling.
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FEMM 4.2 Simulation
using known beam conditions

Convection Coefficient – 3kW/m^2*K

The target simulation shows the 
temperature gradient in the target

Melting point of the outer target 
material (Tungsten) is 3,695 K

The heat generation is concentrated in 
the first three millimeters of the target

Temperature V. Convection Coefficient data shows the cooling 
limitations according to the FEMM 4.2 simulations conducted

3D Printed Target Chamber Design along 
with the Single Bolt Flange Design

ANSYS CFX Simulations shows the flow of 
Helium through the Target Chamber

Heat Generation – 10 W  Heat Generation – 100 W  

SolidWorks Example for a possible helium flow
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