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1. Bottom-Up Concept Generation
• Catalogued mechanical components
• Evaluated their predicted efficiencies 

based on literature review
2. Refinement

• Criterion established for incorporation on 
Hummer vehicle

• Mechanical efficiency established as 
dominant feature for design

• Discarded unfeasible concepts
3. Down-selection

• Identified gearbox, motor, and ball-screw 
mechanisms that fit within tolerances for 
a vehicle shock absorber

*pictures obtained from https://www.cehms.com/our-research/ and google images for “Hummer H2” 

Energy-harvesting shock absorbers have great 
potential to recover energy otherwise dissipated in 

automobile suspension systems

Stony Brook University:

Concept Predicted 
Efficiency, 𝜂𝒕

Roller Screw 87.3%

Axial Piston Pump 87.3%

“Scotch & Yoke” 82.2%

Modified MMR 84.9%

Modified R&P 94.1%

“Socket Wrench” 89.4%

Virginia Tech 2015-2016 Project:• Preliminary designs 
captured for project 
continuation

• Research was 
translated into senior 
capstone project 
proposal for 
mechanical 
engineering students

• A team of 6 
undergraduates 
continued this research 
as their 2015-2016 
Senior Design Project


