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V-twin cam engine and cooling fin

Heat transfer in engine and fin
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• Displacement  1450
• Bore 95.18 mm
• Stroke 101.52 mm 
• Torque 115.0nm 3000rpm 

2cm
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Thermal Real Image Thermal Modeling Image
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Design a cooling fin of Harley-Davidson
Minimize the cost
Cost directly related to the volume of aluminum

Assumption

The number of Fins : 20
Fin`s efficiency ≥95%
Steady-state
One-Dimensional
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2024 T-6 Aluminum alloy

Cylinder

B:bore, S:stroke

Ap:area of cylinder, Vd:volume of cylinder
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Density  ρ=2770 kg/m  at 295K
Allowable stress  σ = 400 MPa
Conductive efficient   k= 177 W/mK
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p d
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Re=   (m  : mass flow of air , m  : mass flow of gas )
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Convection at gas & air 
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Area of fin & un-fin
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Stress at fin

M : moment at fin
c : distance from neutral axis
I : moment of inertia
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t : thickness of the fin [m]

L : length of the fin [m]
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fin1 fin2
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There are five inequality constraints

1 total 1 total
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Feasible 
Region !!
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Determine initial value from the graph

The value of t & L

Minimum Volume
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Comment
① 기존 모델의 형상을 그대로 따라가진 못했지만 핀의 두께와 길이가 거의 비

슷한 값으로 나왔다.

② 그래프를 보고 대략적인 최소값을 예측할 수 있었고 MATLAB의 fminction기능
을 이용하여 최소가 되는 값을 확인할 수 있었다. 

③ 대류열전달 계수를 구하는데 있어서 더 엄밀한 기준이 필요하다.

④ 충격량에 대한 실험이나 해석이 부족하였다. 
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