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Overview 
Nuclear fusion power has been described as the clean energy which will 
power the future. In order to do so, however, heat from the fusion reaction 
needs to be converted to electrical energy by means of a heat exchanger and 
steam turbine. The problem the design team faced was to design a heat 
exchanger for a hypothetical commercial fusion power reactor. The team was 
tasked with selecting between the two leading fusion techniques (Deuterium-
Tritium / P Boron 11), designing and modeling a heat exchanger for it, and 
proving the effectiveness of that design. 

 
Objectives 
Bechtel Power Corporation requested that research be done on two types of fusion reactions, wherein 
one is chosen and a heat exchanger is designed for it. Bechtel requested the heat exchanger be 
modeled in CAD, simulated in Thermoflow, and then printed using a 3D printer to demonstrate the 
function of the heat exchanger. A stretch goal of creating an animation of the heat exchanger was also 
presented to the team. 

 
Approach 
● Customer needs were obtained from the sponsor. 
● Design specifications were given by the sponsor. 
● The team reached out to ITER and JET to obtain information, such as operating temperatures. 
● Research was done for the two types of fusion reactions in order to determine which was currently 

more viable.  
● Heat exchangers were researched in order to determine which, if any, exchanger was appropriate for 

the given operating conditions. 
● Different coolants were researched. 
● A heat exchanger was designed using heat transfer equations, with each iteration being checked by 

a heat transfer professor, the sponsor, and Thermoflow software. 
● A final CAD model was produced. 
● A 3D printed model, that showed proof of concept, was produced  

 
Outcomes 
● The team successfully designed a heat 

exchanger which outputs 100 MW of 
thermal power. 

● The heat exchanger operates with an 
effectiveness of 90.4%. 

● The success of this project 
demonstrates that a heat exchanger 
can be constructed and applied to 
function within the extreme operating 
conditions inherent to a nuclear fusion 
reactor.  

 


