
 The proposed design allows for a 
net power increase of 68% from 73 
MWe to 123 MWe. 

 The use of a shell and tube heat 
exchanger and a Split Recuperation 
Brayton Cycle will condense the 
steam in the intermediary loop and 
significantly increase the thermal 
efficiency of the system.  

 Alloy 800H was chosen for the 
SCO2-side of the primary heat 
exchanger due to its strength and 
corrosion resistance, and steel for 
the shell side of the heat exchanger. 
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OPTIMIZATION OF SUPERCRITICAL CO2 – STEAM CONDENSING HEAT EXCHANGER 

FOR SMALL MODULAR REACTOR 
 

Overview 
Current Small Modular Reactors (SMRs) use steam in the secondary loop to 
rotate the turbine blades and produce power. The use of supercritical carbon 
dioxide (SCO2) instead would lead to a higher efficiency and a smaller footprint of 
cycle components. An initial design was developed, however there is room for 
improvement of the cycle and heat exchanger design. 

 

  

Objectives 
 To design a new heat exchanger for a Supercritical CO2 working cycle in a Brayton cycle for the 

transformation of thermal energy to electricity for improving power. 

 Taking the information and results of the previous design team and increasing net power output  
through changes in the heat exchanger type, material selection and secondary loop design through  
research and calculations (by hand and computer). 

 To validate the results given in the final report from last year’s design team. 

 

Approach 
 

 Reviewed past team’s design specification report, final report, and all listed references 

 Developed multitude of concepts for heat exchanger types based on customer needs 

 Used AHP to select final heat exchanger design: Shell and Tube 

 Research was done to choose a strong, corrosion resistant material for both the shell and tubes 

 Based on materials and given temperature conditions, calculations were performed in order to 
determine required surface area, length of heat exchanger, number of tubes, thickness of tubes, etc. 

 A basic model was then developed in the Thermoflow program.  

 Changes were made to Thermoflow model in order to optimize cycle. A split recuperation method 
was utilized.  

 The Thermoflow program was used to verify the increased thermal efficiency of the new system.  

Outcomes 
 
 

 


