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Engine Dynamics

• This chapter focus on the force interactions during IC 

engine operations.

Figure 4-1 Linear and angular accelerations due to combustion



Gas Force

• The gas force resulting from the combustion 
gas pressure from the exploding air-fuel 
mixture on top of the piston.

• . Let 𝐹𝑔 = gas force, 𝑃𝑔 = gas pressure, 𝐴𝑃 = 

area of piston and B = bore of cylinder which 
is equal to the diameter of piston. Then; 
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Gas Torque

• The resulting gas force is rotating the crank-
slider mechanism about the crankshaft, at a 
distance x, producing gas torque:

• Piston Position (m)

𝑥 = 𝑟. (𝑠𝑖𝑛 𝜃 + 1 +
𝑟

𝑙
𝑐𝑜𝑠 𝜃 )

• Approximate Gas Torque (Nm) 𝑇𝑔𝑎
• 𝑇𝑔𝑎 = 𝑃𝑖𝑠𝑡𝑜𝑛 𝑃𝑜𝑠𝑡𝑖𝑜𝑛 𝑚 . 𝐺𝑎𝑠 𝐹𝑜𝑟𝑐𝑒 (𝑁)



• Exact Gas Torque (Nm) 𝑇𝑔𝑒

∅ = 𝑎𝑡𝑎𝑛
𝑟 𝑠𝑖𝑛 𝜃
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ො𝑥 = 𝑟. 𝑐𝑜𝑠 𝜃 + 𝑙. 1 −
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𝑇𝑔𝑒 = 𝐹𝑔 . 𝑡𝑎𝑛 ∅ . ො𝑥



Approximate Gas Torque vs. Crank Angle



Author Information

Other relevant information (if any)

#author may apply your own creativity and innovation where it is 

appropriate


