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Types

 Heat conduction (in solid) - main parts of this 

course

 Heat convection (CFD, fluid-solid) - not 

included in this course

 Heat radiation  - not included in this course
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Types (cont.)

F.P. Incropera, D.P. DeWitt, Fundamentals of Heat and Mass Transfer. 5th

edition, John Wiley & Sons, 2002.
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Types (cont.)

F.P. Incropera, D.P. DeWitt, Fundamentals of Heat and Mass Transfer. 5th

edition, John Wiley & Sons, 2002.
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Types (cont.)

F.P. Incropera, D.P. DeWitt, Fundamentals of Heat and Mass Transfer. 5th

edition, John Wiley & Sons, 2002.
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Types (cont.)

F.P. Incropera, D.P. DeWitt, Fundamentals of Heat and Mass Transfer. 5th

edition, John Wiley & Sons, 2002.
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Types (cont.)

F.P. Incropera, D.P. DeWitt, Fundamentals of Heat and Mass Transfer. 5th

edition, John Wiley & Sons, 2002.
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Analysis types

 Steady-state analysis

 Time-independent

 Transient analysis

 Time-dependent T

tSteady-stateTransient
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FE Procedure

 Pre-processor

 Solver

 Post-processor
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Units

Ref: ANSYS, Inc., ANSYS training manual. 
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Element types in ANSYS

 Plane 35

 Plane 55

 Plane 77 

Conduction in solid
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Element types in ANSYS (cont.)

 Solid 70

 Solid 87

 Solid 90

Conduction in solid
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Nodal DOF

 DOF:  Temperature (SI: K or °C) 

(°C)
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Material properties

 Thermal conductivity (steady-state, transient conduction)

 Specific heat (only for transient conduction)

 Density (only for transient conduction)
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Modelling

 Geometry 

 Mesh

The same ways as structural analyses.
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Boundary conditions

 First kind : prescribe a fixed temperature

120 °C
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Boundary conditions (cont.)

 Second kind : prescribe a fixed heat flux

q”= 200 W/m2
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Boundary conditions (cont.)

 Third kind : prescribe a convection condition

T
 
= 20 °C

h = 200 W/m2-°C
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Boundary conditions (cont.)

F.P. Incropera, D.P. DeWitt, 

Fundamentals of Heat and Mass 

Transfer. 5th edition, John Wiley & 

Sons, 2002.
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Heat generation

i
(electric current)

gE 
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Analogy

Ref: ANSYS, Inc., ANSYS training manual. Thanks to CADMEN, TADC, Taiwan ( )
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CFD + thermal (convection) analysis

ANSYS Icepak

http://www.ansys.com/industries/electronics/consumer_electronics.asp

Thermal management of a cell phone using 
ANSYS Icepak
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CFD + thermal (convection) analysis

ANSYS Icepak

http://www.cybernet.co.jp/ansys/product/lineup/icepak/


