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PROBLEM STATEMENT

Aegis Power Systems develops power supplies for 

industrial, military, and commercial applications, 

where effective thermal management is essential to 

prevent overheating, electrical failures, and fire 

hazards. However, developing a reliable cooling 

solution into their systems presents a design 

challenge. To address this need, our team focused 

on researching and developing an ethylene glycol-

cooled cold plate with optimized fin designs to 

improve heat dissipation and support safe operation. 
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# Description

R1
Provide enhanced design of liquid cooled 
heatsink with fins using SolidWorks 2025

R2
Analyze the heatsink and heat 
dissipation capability of designed heatsink with 
fins using Ansys

R3
Provide detailed 2D and 3D CAD drawings for the 
enhanced design of Aegis heatsink on 
SolidWorks 2025

R4
Provide a test procedure for evaluating the 
heatsink and supporting data

R5
Design, develop, and enhance test fixture that 
will be used to test heatsink

R6
Evaluate the heatsink for leaks using designed 
test fixture

R7
Provide charts and data regarding heatsink 
performance

REQUIREMENTS

To move forward with defining project 

deliverables, Aegis and our team worked to 

develop a requirements matrix that expresses 

each of the main requirements for the project. 

This chart can be viewed below:

CONCEPTS

Our team developed a total of six design 

concepts. Each concept is described below and 

can be viewed in the following section:

• C1: Six-lane serpentine cold plate with pins

• C2: Six-lane serpentine cold plate with fins

• C3: Modular block-style cold plate

• C4: Open pin and fin cold plate

• C5: Serpentine open fin and pin cold plate

• C6: Inserted-geometry serpentine cold plate

C1 C2

C3 C4

C5 C5

FINAL DESIGN: CAD MODEL

• The team selected Concept 2 based on Ansys 

results, manufacturability, heat conduction, 

modularity, and cost. The final design was 

modified to include five fins instead of six, as 

shown below:

FINAL DESIGN: ANSYS

To confirm no further changes were needed for 

Concept 2, Team 2 used Ansys to evaluate 

pressure drop and cold plate temperature. The 

results showed the following:

• Temperature did not exceed 27.85°

• Pressure drop measured 1.161 PSI

Both the temperature and pressure drop satisfied 

the project requirements.

FINAL DESIGN: TEST CART

Finally, Team 2 developed a test cart based on a 

previous capstone design to evaluate the cold 

plate. The system includes a radiator, pump, PSI 

gauges, flowmeter, and power supplies, as shown 

below:

SUMMARY AND CONCLUSIONS

In summary, a finned cold plate design was shown 
to effectively cool the system in simulation. While 
fabrication of the final cold plate was outside the 
project scope, the team delivered a functional test 
cart, along with validated concepts and a detailed 
design to support future implementation. Through 
iterative development, Ansys simulations, and proof 
of concept testing, the design was demonstrated to 
be effective and manufacturable, though with 
notable cost considerations. The completed test cart 
provides a reliable platform for future cold plate 
testing and development.

FUTURE WORK

Our team recommends that future work focus on 
reducing the overall cost of the cold plate. While the 
current design is manufacturable, cost remains a 
significant challenge. Exploring more cost-effective 
manufacturing methods or alternative approaches 
for integrating fins is suggested. Preliminary testing 
with bending fins using a bench press showed 
promise as a reliable and lower-cost option, and 
further research in this area could improve feasibility 
and support project success.
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