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e CFD Purpose
« {HE (Flow and temperature)

« &1t (Optimize)

« Software Selection

« Convenience
— Geometry Detall
— Grid generation

« Calculating Speed

« Fundamental
» Process and patient
« Theory
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01 Introduction

1. In order to save calculation lead time
a) Standard model in library

b) Save grid number
c) Avoid big aspect ratio
2. Improve the exactness

a) Refer to experiment data

® Non-uniform flow

@ Complex geometry

b) Improve enclosure temperature
around heat sink
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02 Default Compact Heat Sink Models

Schematic Simplified HX model

Configuration 1 i

Vol umetric flow
resistance

HX basewith
Configuration 2 HT Ry,
(HX base z-localion is representative)

7 Intel #463986 @2010
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Heat Transfer Method:
~Extent of Heat Transfer 7
Delta: [ 0.000000e+000 mm =
~Heat Transfer Coefficient
" Constant ID.DDDDDDE+D | |
¢ Specified profile
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03 Surface Exchange Function

Surface Exchange Attribut i
Mame: [ surface Motes... |

Volume Region A
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Column of Cells B

o
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/

L Cuboid Surface D

T.

mean R

Qtnf = R

Cell neighberin Cubecid C

When the Specified profile heat transfer coefficient
option is selected,
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04 Procedure
1.

Define HX dimension and outline
shroud in drawing board

Measure flow resistance (m/s, Pa)
Measure HX thermal resistance (m/s,
°C/W)

Create volumetric flow resistance
Select base and define delta

Specify thermal resistance profile
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Detail HX
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| 8 | 04 Procedure Shroud

Intel #463986 @2010

Shroud

Extends along
the three sides as
shown

Volumetric
resistance
element

Heat Pipe
[ Conducting
Base

Volumetric
resistance
element

/\Shroud

Volumetric Flow
Resistance

—4
-1
t

Air Flow

Conducting HX Direction

Base
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Shroud Extends along

the three sides Z

. 0O
HeatPipe B Volumetric
8 resistance
= element
\ J
|
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BEM 0/ Procedure Flow Resistance

Spreadsheet from Lieng
MentorMA\flosuite_v93\flotherm\examples\XML
\Spreadsheets\Advanced-Resistance.xlsm -
Density 1.16 kg/m’ Geometry Xiength 0.0586|m ///
Viscosity ~ 1.84E-05 Ns/m? Yiength | 0.0059|m ; "
[fp/anar, sez‘Z/e,,gm 14 Zlength 0.0137|m T T }{length
Velocity (m/4Pressure (Pa) Results
0.684 3.63 Number of data poif 6 100
1.369 84815 A 3.71E+07|1/m 80 P
2.738 21.252 B 142.094411/m = /
4107| 38118 R 0.999999 = 60
5476] 59216 5
6.845] 84624 g 40 4
Save Options o 20
Name Vent
Library Folder |c\Resistances 0 M
’ i . i i
Velocity (m/s)

<& Input Data e Curve Fit
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04 Procedure Thermal Profile

Surface Exch ange Attribute k) Thermal Resistance vs Speed Chart " |

—

[ Edit Mode Import C5Y file | Heat Sink Curve
Mame: | RHE Motes. .. ”
-

Heat Transfer Method: Wolume v il | - : | 35
| | T B Specified Curve
-Extent of Heat Transfer b g \ M sclected Point
0. 00 o0 r
Delta: | 5.840000=+001 i - 1.389000, 2181500 m \
2738000 , 1.417000 a 25
4.107000 , 1.138800 !
~Heat Transfer Coefficient 5446000 01.955200 R 2
£.845000 , 0886000 e
" Constant 0.000000e+000 | | :
s AB
t
%" Specified profile [ Profile.. | | : ; N
: ] ? —
e
KW 0.5
ak. Apply | Cancel | Help | |
= 0
- - 0 1 2 3 4 5 6 7
e | = | —
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05 Example o |

« Wind tunnel to check flow resistance by
adjust fan voltage and inlet condition

¢ Measure HX thermal resistance with
different flow rate and power dissipation

1% 4R :CLOOER15-0424 iz 4m5%:CLOOER15-0424
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05 Example Source Temperature

Detail Model, 71.4°C Compact Model, 71.22°C

Temperamre {degs)
75

816

LT
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05 Example Chassis Temperature I
Detail Model Compact Model

Tampaerx {dezl)
€5
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06 Summary

« Think about CFD purpose before you
start it=» How detail you need

« Using experimental data to build a
compact heat sink model can save
more calculating time and hardware
resources with good %CA

« Must consider heat loss from heater to
ambient and from pipes

« FIOTHERM s really a useful tool for
Pegatron developing products
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