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Introduction B.C. Fin Variable Transient

Classic Model Classic Parameters

Objectives

*Investigate couple configurations analytically:
*Rectangular
*Cylindrical
*|Investigate additional physics from classic case:
Z *Thermal resistance of shoe material
Te, ©c,p

eLateral heat transfer
*Variable material properties
*Transient operation
*Establish a set of simple design guidelines, for lab
couple demonstration purposes
* Applicable to automotive, power, electronic,
and other industries
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Cylindrical Model Cylindrical Parameters
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Variable Model Asymptotic Expansion
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Transient Model Green’s Function Solution

Lu(x) = f(x)
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Transient Parameters
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Transient Model Green’s Function Solution

Lu(x) = f(x)

a(x —§)

LG(x,8) =6(x—§)

u(x) = f G(x, O)f (6)de

TC (t)‘ ¢CA,B ( h )
R (Ohm

H (Henry)

Transient Parameters

OTupl  lapTap9Tsp IA,BZ

0
Thermal- — |-« - = ' iffusivi
ax[ AB 5 Aip 0x  Ayplonp Thermal diffusivity o Gaglis

AB

- 2
factor- %8 Lavg

. 0pap 0Ty p Iy p
Electrical- xS o T Arpons
_Haavg

Inductance factor- =%,

dl

SyStem- @p(Lg) — @a(Ly) = IR ¢ Ha

Analytic Couple Modeling




Introduction B.C. Fin Variable Transient

T ' gn Solution
Periodic Q”/Oﬁ Design Guideline
Operation
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Sinusoidal Operation
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