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OBJECTIVE

Our objective for this project is to supercharge a KTM 540 SXS motorcycle engine with an Eaton 

M24 Supercharger and redesigning it to package inside a snowmobile chassis to achieve more 

power and better fuel efficiency.



CLIENT INSTRUCTION ITEMS

• Find out how much space is available for us in the engine bay

• Evaluate the best layout of the supercharged engine for optimal snowmobile packaging

• Calculate engine/supercharger performance

• Remove stock transmission to accommodate the CVT

• Add electric start

• Achieve 80 hp 

• Design virtual and physical proof of concept for engine kinematics and packaging

• Devise bill of materials and budget for functional prototype

• Develop manufacturing plans for functional prototype



KTM ENGINE VS SUPERCHARGED 

ENGINE SPECS



WHAT WE ACCOMPLISHED SO FAR

• Reassembled KTM engine and found what parts we needed 

• Decompression Plate - reduce compression ratio from 11.5:1 to 8:1

• Engine bay solid-modeling

• Orientation of the supercharged engine

• Supercharger and plenum solid-modeling

• Decompression Plate



SOLID-MODELING

Engine bay volumetric capacity is 5014 cubic inches

Eaton M24 Supercharger



Engine in 

Chassis



SOLID-MODELING

Decompression Plate

Intake Plenum

3.1mm Thickness

Volumetric Capacity: 1.06 L



Prototype Assembly



MATH-MODELING

Stock Engine

Supercharged 

Engine

Input Parameters for Supercharged model include:

● Inlet Temp based on compression and intercooling

● Inlet pressure with 10 psi boost

● Combustion pressure due to thermodynamic and 

stoichiometric properties

● Compression Ratio reduced to 8:1



WHAT WE NEED TO ACCOMPLISH 

NEXT FALL

• Redesign crankcase

• Run supercharger off crankshaft with a belt

• Mount crankshaft to CVT from snowmobile

• Fuel Injection System - EFI

• Air to Liquid Intercooler mounted inside plenum

• Supercharger Bypass valve

• Electric starter



BUDGET



PROJECT SCHEDULE


