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1.1 A4 £ Icepak?

Icepak /23K CAE i EIAT TR, EREBEXHLF 7 b LR, s TR, A

PEm R, KR A BT R, Tcepak RefTHEAFGL, MRYFI RGN i)
Al RENE A BY AR 5 BRI S g AN rl BESCBLI I D0, RENS W% RISV B R A B 1) o8l

Icepak XHIF)2 FLUENT tH&iAA 1% (CFD) KAF#S. 1% RAR LS HENS 58 B R 15 IR A%
X143, BEMEA FH AR S5 R4l X R SR AR A2 2% JUART ) o 22 0 2 0N A 9 R 0 o3 SR i e 1]

Tcepak $2fft /e AT A R B0RF 1, IX LR A4

Cther CTADSCAE
I'ﬁchags

Cuid Blodsl |-

Canetate Yech

I

/

Calculate Solubion
I I
I I
' :
E _—
Examine Results |
lcepak !
]

B 1.2.1: A58y

o ARRRTE B IS BRI



o FEAmFABHAAY

o SISk SRR

o ARt XU it 2k

o LHSHIE

o SNERRAAT B

o SRS AREUN B B

1.2 BF&it

Icepak MRS N

o Icepak, #AR, MFEFIEALHEE T H
o FLUENT, Kfi##%

Tcepak AL HIA M AMEMIIRE. IR LLAFE CAD M1 CAE HA/F i A Ay,
Tcepak SRJE A VRINARBRUE RIS, A% IE I 5 U REATCRDR AR . 7155 R nl LUAE Tcepak H ik
R, WE 1201 FoR.

1.3 ®AF-ThRe

T3 I Zh RESILE Tcepak FLIAT T 58 MK

1.3.1 MR

o NUbREEHIH P St i
o bRt REF RIS AL S, BBl A il RN
o IRZEMA
o RIGMIENE X
o JL{i#y N IGES, STEP, IDF, F1 DXF #%zt
o FETITE
o (EZRHE BRI SCRY
o SEA I SUARAELL T B (B FEFES A5 ) i)
o XHVH
o UNIX T 4Euk
o Windows NT 4.0,/2000/XP [£] PC #L

1.3.2 g

o FET NG I AR
o cabinets HUME
o networks W&
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heat exchangers #AZ#t2s
wires %&
openings JffL
grilles 1yEK
sources FHJE
printed circuit boards (PCBs) PCB it
enclosures J&E
plates #i
walls B
blocks Bt
fans (with hubs) XU
blowers B0 AL
resistances [HJE
heat sinks H{FHE
o packages Ff%E
e macros %
o JEDEC test chambers JEDEC i =
oprinted circuit board (PCB)
oducts 5id
o compact models for heat sinks fajfbIKEH S
e 2D object shapes 2D f&i7Y
orectangular %fE
ocircular [AJE
o inclined i
opolygon ZiUTEHR
e complex 3D object shapes 3D iz
prisms DY
cylinders [#AF
ellipsoids [+
elliptical and concentric cylinders A& AT
prisms of polygonal and varying cross—section % [f{A&
ducts of arbitrary cross—section fF&EfINKIE1E

1.3.3 M

o HBNAESS 1k AS A2 B

o NI, DUTHIMA, FoimR iR Mk
o A%

o KA AF B

o 41 M AL K

o PA% A A

o FFIEL K%

O O O O OO 0O o O o 0O o o o

O O O O O o
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o SRG HIAT R Rl e
o I S ERS R
o JRPEREIR AR KRR

1.3.5 YyFssRY

o JEUR/ AR Y

o R/ BT

o SHIENTIAL/ HARK UL/ TR A XTI

o 53

o Vil FES

o BN

o VRFRFH T

o TP WRAKETRE (-5 , BTHE (bt k- e7#E), RNG k- e, 3f5mXL
TR (br#fE k- edfi A HesmBEmALEE), Bf Spalart—Allmaras ¥zl

o FZABH 2

o PRFHBH A5

o JELR LR Hh £k

o SEHH S HF) Fans, Resistances, and Grilles

1.3.6 HAFKMH

o BEMIRMIA 56 B, W, RAARE, i, ROSFRia A1k
o FEALFIL K

o XU

o HATHAS

o I I SRR 82 AT 5% R AR st

o B P22 A0 IR A a5

1.3. 7 Kf#51%

FLUENT K fif &5 K A FRAREET . AW MRr A
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1.3.8 A4k 5 b EE

o 3D FBLFNJE 4bHE

o MM M &, =, Rir, WA, IS

o SURNEEFIXY K

o MUK, WS, HKJJ, MRS, MR, P, WSS K
o MR, WS, K KME

o ELE ) H

o 252

o VI By i

o I AVI, MPEG, FLI, } GIF Zhi #%=X

1.3.9 ke

o B S ASCIT SCfF IR RE, RR, (6 )
o ATAT RTINS )
o SRAAEFE P R A
o i KU TAE
o FLFEHMH BIFTEINL, X T
ocolor, gray—scale, or monochrome PostScript
o PPM
o TIFF
o GIF
o JPEG
o VRML
o MPEG movies
o AVI movies
o FLI movies
oanimated GIF movies

1.3.10 W H

Icepak ) 2 LR, .

o HHEHLHLAE

o JEE B

o T, HFEERI PCB Ak
o RGURY

o W

o H07 A
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1 B Eieas
T4

ZIK Z52] B T W] Teepak f—8Fr Hcfhds o
M IXAN R AR AT LA T i 2

o FTHF—/NHIH project

e 137 blocks, openings, fans, sources, plates, walls
o U5 gravity FIRENY, i T AR L

o UNARERE A KL

o JEXMIEZEL

o KA

o WIRTIHZR AWK, mEAY)H

I B iR

HUEALE 5 Nt g CERE NN , it plate, 10 M#AK fins,
= fans, F—PHAMBIFFL, WK 1.1 178, Fins fl plate ] extruded aluminum. &F/ fan
JEEFLEA 0. 01kg/s, A source 4 33W. ARFE BT H AR, HIRETIREEN 20C I 15 2% 1)k Jig
ANGE#EE 65C.
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B 1.1: [k

ST 1 g —AHRmHE

1. Ja%h Icepak, HELFHEIE .

Mew/exizting

Do you want to open an exigting
project, create a new one, of unpack,
a tar file?

E mizting - ez Inpack [ uait

2. M New $TJF—/NHi Icepak project.
T I 2 1 -



Directony: Ihu:ume.-"users.-"tuh:urials.-"fin j ﬂ ﬂ g

1 |+

Create

Froject |fin

Caricel

3. B NIHMAMI T Create.
(a) ARITHIA N fin,

(b) At Create.
Icepak G &4/ —TNREGHIPLAE, KA 1 mx1 mx1 m.

B LU B A FEBEFE LA, 2 B, A 3 K /4 4 1] LU/ Home position
[ SR LIRS o

4. B problem i X, HLHE Ik,

CProblem setup —»ElBasic parameters
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B azic parameters !m
Time *ariation &% Steady
€ Transient  Edit parameters Uigy
| 4
B
ariables zolved ¥ Flow [velocity/pressure)
W Temperature
R adiation & 0On O 0Off
Flow regime i+ Laminar
" Turbulent I E
¥ Gravity vector ><| D.Dlma’sEj
v | 980685 |ms2 ¥ Advanced
[ on|ms2
Ambient  Temperature IWE I Transient ﬂl
Gauge Pressure | 0.0 N.-"m2:|
R adiation temp IWG
Dsfault fiuid |ai h
Default solid I.-’-'-.I-E:-:truded :I
Default surface ISteeI-EI:-:idised-surfau:e :I
Initial conditions: # welocity: liﬂﬂlm
T welocity: | 0.0 m;’s:
£ welocity: | oo m.-"SI
T emperature:; IWG
Spatial Poweer Profile Fils: ﬂl Ii
Accept | Reszet | Cancel | Help |

(a) #TJT Gravity vector iEIN, {RFFHER4{H.
(b) PRFFH AR E .

(c) Mt Accept PRAFIHE -

SR 2. EEAEERY
P FT, IR D e K JT#or — R A AL, 1% PR AE TN
bij, ) R FL A
1. SN K/, 4F Cabinet %I F.



EfModel — @Cabinet

JFHh:
Ot i LIFTFF Cabinet JAIHK » L xiidy Edit Byl

Cabinet E E:i

Info  Geometny ] Froperties | Motes |

Shape: Frizm E
Local coord system: ﬂ

— Lacation

Specify by: IStart Jend i

#5 | 0025|m¥] €| 0.075|m ]

v5 | O[mv [ 025[m]
25 | O{m™ €| 0.35|m ]
[T Fix values
Llpu:latel Reszet | Done | Eancell Help |

(a) 7E Cabinet [fi# &, Aiti Geometry.
(b) 7E Location T, ZHyi A FIHIIALER:

xS [-0. 025 ’7 xE |0. 075 ‘
vS |0 ’7 vyE |0. 25
25 |0 |28 0. 356

(¢c) i Done.

(d) At Scale to fit KEEANLKEEI,

TG

It o] LU 7 i button.

2. HATTAR

iZ plate & 0. 006 m JEIJF Cabinet 7/ 1NX - i 75— (high—-power devices
X — T EA) T A — 1 (Fins HIHS—0]). BERAX M block K.
(a)

stk @ putton 42— block.
Icepak J&7L1k—1 1 block FFIX A cabinet . W75 B2 3% block K.
(b) i 2 button KT Blocks Hitk.

10
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Blocks EE‘!
lnfo  Geometmy ] Properties | Motes |
Shape: Frizm E
Local coord system; ﬂ
— Location
Specify by IStart #end 3
%5 | Om>] € [  0.006]m ]
¥5 | Ojm¥ v€|  025m¥]
25 | O)m¥ 2E|  0.356|m ¥]
[ Fix values
|Ipdate = R eszet Delete
Copy from Done Cancel Help

(¢c) Rith Geometry.
(d) %\ B AR bR

gﬁr xE | 0. 006‘
Eﬁr yE |0. 25 ‘
z_sﬁr ZE | 0. 356‘

(e) siili Done.
3. @ H ML

(a) fiidi Fbutton A opening.

Tcepak 5018 ETH I FFA I - L TR opening A/
Qi

(b) sidi # button 17T Openings [fI#R.
(c) Hiii Geometry.

11



(d) A~ ARKR:

(e) Aif5 Done.

BE— M AL LAEKN, R i R 1 IF copy IR E PRI (7 B2

7Y e 5 — 1506 HT of fset.

Openings
[nfo

Type:
Shape:

— Location

Specify by: IStart fend E

xS

xE

yS |0

yE

0. 25

zS

zE

0.075 ‘

* Free

Local coord systen:

Flame: I}{-‘*r' i

" Recic

Geometry ] Properties | Motes |

Rectangular 3

:-:S|

0.006

m

b

| 0075

¥5 |

o

m

vE |

-

0.25] m

25|

0.356

m

| =3

=3
LAl 4] 4

[T Fix values

|lpdate

Reszet

Delete

Copy fram

Daone

Cancel

Help

P

() it @ button SEOIE—/Fi fan.

Icepak J54F/le— N X=V FIILATIVEN K. 1 BELIERA DI 7556 R 2 ) 2.

() sids = button k$TIF Fans [k,

12
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Fansz

Infa

M

Geometry ] Properties | Notes |

e 4

odel az

Shape:

Local coord systen;

Flane: IX-Y i

Circular 3

— Liozation
Center:
| 004|m> Radus [ 0.03|m~]
o€ | 00475[m ¥ Intradivs [ 0.01[m ¥]
zC | Qfm ¥
[™ Fix values
|pdate o et Feszet Delete
Copy from Lione Cancel Help
(c) Rt Geometry.
(d) F W AR KR
xC [0. 04 ‘
yC 0.0475‘
zC |0
(e) ¥iANAMEH 0.03 ( Radius), W44 0.01 ( Int Radius).
(f) il Properties.
(g) PR¥FRUERZEALN intake.
(h) 7F Fan flow F, i%&+¢ Fixed ;& Mass. fAJR=mERE N 0.01 kg/s.
(i) st Done.

13




Fansz

Infa ] [Geametry

Properties ] Notes |

Fan bpe: Iintake ﬂ Intake templ ambientl El

— Direction — Swirl
& Moma ¥ Posiive ) Hegative " Magnitude I—
" Given | | &~ RPM [ o
— Fan flows — Optionz
" Linear ™ Hub power I—I?
I :I ™ Guard
| |
" Norvlinear  Edi —-| Lc.adj save |[[ || T Failed

—

€ Free Aea ratio

% Fived O Yalume | | :I
& Mass mm " Pressure Loss Curee
Laad Save | Edit — | I—
[T Tranzient strength E dit
Operating RFPk I}
[T Fizvaluss
|pdate o et Feszet Delete
Copy from Done Cancel Help

5. ¥EDUSE—/ s ( fan. 1) SROIESE —AHFZE =4 X ( fan.1.1 and fan.1.2).
(a) 7F Model manager %Ik, 1%E$¢ fan. 1.

(b) At O button.

Copy F'1d7] 7F»

14
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Copy Fan fan.1 ! m
Mumber of copies |72
[T Group name li
[T Scale |
™ Mirrar
T v G
% Certroid
£ Low end
£ Highend
[T Rotate
= = Oy [ il
90 180 270
¥ Translate
# offzet | 0)m ]
Yoffsst | 0.0775|m ]
Z offzet | 0)m ]
I Scale copies cumulatively

(c) #N 2 ENTHEEHVFEEH Number of copies.

(d) 4TJF Translate EIIf4A Y offset A 0.0775.

(e) miifi Apply.

Icepak J501E B INEFFEIIN G, HIHEE A Y 727/ 0. 0775 m.

6. AIELE—/ high-power device.
FERK G —FF, BT device AT E AN, ZAKE 5 1> devices, (i 2t
—AN, AT Il LA

(a) fiih B button A3,

Icepak J57 cabinet A/ —TEIENT source. Wi ZE B L 1] ]~ F-45 & 1)
#Z.

(b) fidi & button FTIF Sources MHiMR.

15



(c)
(d)
(e)
(f)

(g)
(h)
(i)

Sources
[nfo

Shape:

Local coord system:

Flare: I'Y-Z 3

Geometry ] Properties | Motes |

R ectangular 3

— Location

Specify by: IStart fend ﬂ

:-:S|

0] m ™ |

¥5 |

0.0315

m: _'r'EI

0.0385 [ m

25|

01805

2E|

m ™

0.2005 | m

LAl 44

[T Fix values

|Jpdate

I e

Reset Delete

Copy from

Done

Canicel Help

At Geometry.

PRIFEE W E AR
7t Plane FhizH, EF Y-Z.
N R AR AR

xS

xE

vS

yE

zS

zE

il Properties.
1t Heat source parameters F, & Total heat & 33 W.

S5 Done.

16
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Sources E m

Info | Geometry Properties ] Notes |

Heat source parameters:

& Total heat 30w 7]

™ Per unit | | :I

| |wim2 7]

™ Profile E dit |
i~ Fized value E

[T Transient E dit |

&+ Mot temperature dependent

" Temperature dependent  Edit

" Joule heating E dit

[T Radiation  Edit |

[T Fix values
|Jpdate M Rezet Delete
Copy from Done Canicel Help

7. U — device ( source.1l) FKAKEEUA ( source. 1.1, source. 1.2,
source. 1.3, and source. 1.4).
(a) 7r Model manager %Il T, #E%E source. 1.

(b) Atk O8button.
(c) MR A RS FIREI AL I8, 16 Y J7 I offset 0.045 m.
8. N fin

RGBT B E R, B 7% 10 1 1Bt
TV T 9 1

() i O button A4 plate.
Icepak 5Lk —1 XY “FIiiE plate. W ZEXCE 219 7 fe), A DHIYHEZS .
(b) My A putton TJT Plates [fI#X.

17



Plates

Plane: IX-E H

Info  Geometny ] Properties | Motes |

Shape: Rectangular ﬂ
Local coord spstem: H

— Location

Specify by: IStart fend H

5 | 0.008 | m ¥] xE | 0.075|m ¥]
v 00ZE|m> - | M
25 | 0.05|m ¥ zE | 0.331|m ¥]
[T Fixvaluss
|lpdate I i Reset Delete
Copy from Done Carnicel Help
(¢c) Riih Geometry.
(d) 7E7E Plane FHizgi, EFE X-Z
(e) FAUN T AAFR:
xS 0. 006 ’7 xE [0. 075 ‘
yS 0. 0125 ’7 vE |— ‘
zS 0. 05 F zE 0.331‘

& Properties.

(f)
(g) 7F Thermal model F, %F¢ Conducting thick.
(h)

wW'® Thickness & 0.0025 m.
(i) f#¥F default W H M Solid materi

al.

T IRE IR TR, A i B 2 IR

(j) it Done.

18
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Plates

lnfo | Geometny Properties

] Motes ]

Thermal model;
£ Conducting thick
£ Hollow thick

™ Conducting thin
™ Adiabatic thin

" Fluid

Thickress | 0.0025m ]
Solid rnaterial Iu:lefault i

" Contact resiztance

T otal poveer Wm
% Constant value O Tempdep  Edi
= Transient Edit = Joule E dit
Side specification [~ Lowside  Fdi
[T Highside  Edi
[T Fix values
|Ipdate I e Reszet Delete
Copy from Done Cancel Help

9. #UIZE— fin( plate. 1) KAEMHEE 94 fins ( plate.l.1, plate. 1.2,
plate. 1.9).

(a) 7f Model manager % 11 I, i%E#¢ plate. 1.
(b) s @8 button.

(¢c) ZH IRV RB IR, 44 Y offset # A 0.025 m k4R 9 4 fins.

10 HEA7BA RREAAR

AR H 5 NETENT walls 2k

(@) i Bputton Kk wall.
Icepak 47 XV TR EBHTE wall. HILBEHIL B, S RYIESH
(b) it = button K4TIF Walls THIHR.

19



Wwalls

Flare: IX-Y 3

Info  Geometry ] Froperties | Motes |

Shape: Rectangular H
Local coord zysten; 3

— Location

Specify by: IStart /end i

5 | O|m¥] %€ | -0.025

¥5 | Om> €|  025[m

25| 0] m ™ |

[

[T Fix values

|l pdate I e

Reszet Delete

Copy from Dione

Cancel Help

(¢c) Riih Geometry.
(d) H W AR

o] e

-0. 025 ‘

ol

0. 25 ‘

50| o

(e) il Properties.

(f) 1F Thermal data F, %+ External conditions Jf /i Edit button.
KXW Wall external thermal conditions JHIHKIF7] 7T

20
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Wall external thermal conditions ! m
v Heat trans cosff [ 'IE.EI|W;"K-m2:| [ Prafile E dit

I Triansient E dit

[T Tempdependent £t

Armbient temp I ambignt E

[T Outer suface radiation

—
||_

|lpdate I & Reset Delete

Copy from Done Cancel Help

i. JTJT Heat trans coeff IEIi, #55% heat transfer coeff K 15 W/K-m 2.

ii. 55 Done.
(g) Mt Update.
(h) 7F Walls [HIAR P A5 New, JF2ERGE — P wall ( wall.2):

e Plane: X-Y
e Start/end:

xS |0 ’7 xE |-0. 025 ‘

vS |0 T vE [0. 25 ‘
zS |0. 356 F zE | — ‘

e Thermal data: External conditions, Heat trans coeff = 15

AR e — IR IE T il Update.

(i) \H FIRPEE wall.3, wall.4, and wall.5, I FEI=%:

e wall. 3:
o Plane: X-Z
o Start/end:

21



E’E’i xE |-0. 025 ‘
vslo| [vB|— |
|

E’E’i zE |0. 356

o Thermal data: External conditions, Heat trans coeff = 15
ewall.4:

o Plane: X-Z
o Start/end:

xslo | [xe[-0. 025‘
ys[0.25] |yE|—- |
250 | |28 0. 356 ‘

o Thermal data: External conditions, Heat trans coeff = 15
ewall.5:

o Plane: Y-Z
o Start/end:

xS |-0. 025 ’7 xE |— ‘
vs [0 - [vefo.25 ‘
25 |0 - |2&o. 356 |

o Thermal data: External conditions, Heat trans coeff = 15

(j) X585 wall 2 )5, A Done.

WK 1.2, Wv. Isometric view (14n1]s4id; X put tonfe B i%7515).

22
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B 1.2: 8BS ) S s Y

11, K ERERYA A B [ Can, AR TR R ORI 25 52 0 RS R A )
Model ——=Check model

Gt FT LA 7 N button Fef B R,
UIRITT 1 1 i Z #5052 22K, Icepak =371 Message B 11 F47i] O problems.

12. kdEdige X
Edit —% Summary

Icepak YFIH TG IS E. 1R 0] LIF 2577 #5d; Done KA. 21581 & i)
1 7] LI A

S 3 MIRAE KR
RFGAFLL 2 S HA I s o BRI M coarse mesh FFF3 25 IS KA 114
I TIPS 7 . R 7 T PR R A o P

Model ——=3Generate Mesh

G
] L 7 i button, 7]/ Mesh control JH/IR.

23



Mezh control ! m

Mum elements:  not loaded Mum nodes:  not loaded

Generate ] Display | Quality | Export |

T erminate mesher

Load mesh | [3enerate mesh

P esh ype: IHEHEI unstructured j Mesh units | m ﬂ

IV bdaw i size 001 I Init height

W bdaw'y size o0l [ Object paramz  Edit |

W MaxZsize | 002 Separation 13 mﬂ

— Global zettings

tezh parameters IEDarse ﬂ

Min elems in fluid gap | 2 T HoO-grids
tin elems on edge | 1 [ Mogroup O-grids

b ax zize ratio 10

Max O-grid height 0 v besh azzemblies
Min elems an cyl face 4 separately
Min elems an i face 4

Cylinder shrink. factar 0499

Max elements 10000000

Elu:usel Help |

L AEECH RIS (/N ECH RS

(a) 7F Mesh control MiHH, %k+¥¢ Coarse. Icepak #lEJF K i & 203y #  #%
HI A, 7 LI 16T B 2o o

(b) W H Max X size to 0.01, the Max Y size to 0.01, and the Max Z size to 0. 02.

(c) siii Generate mesh ZH kA HikH A%

Icepak 155 9R & BT B 1k ] ] EE D T2 DY KIS T 10%. 15 5] BUH 1 S
T BN R

(d) Mt Change value and mesh ZkZ:4: Sk .

2. Ko A%
(a) A7 Display.

24

[1 00 00 http://www.resheji.com



http://www.resheji.com

Mezh control ! m
Murm elements; 23556 Mum nodes; 26277

Gererate  Display ] (uiality ] E wport ]

I+ Dizplay mezh

[T Suface ¢ Al objects Mon-conformal:
[T Yolume € Cument bype [T lnner [ Outer
[T Solid * Selected objects

¥ Cut plane

— Plane location

Set position Point and normal :I Update

Fe |0.028 Py 0 Fe 0
R 1 MY 0 Mz 0

0500
| 11
Mezh color J

Elu:usel Help |

(b) #TJT Cut plane IET.
(c) 1F Set position iETif, #£#¢ Point and normal.

(d) & (PX, PY, PZ) & (0.025 0, 0)) (NX, NY, N2)& (1, 0, 0).
IZ B EMIS A V-7 FIEIEL T (0. 025, 0, 0) K A2 M.

(e) #IJT Display mesh iETi.
IS N TEE ), Sdevices Iyl —2, WA 1.3 Jra.

25



B 1. 3: Y7 VI FRURH MR A%

(f)  FHH SR A D) T A7
UL R A R ROR, AN DU Rz e 8L, 2D HLE AN kA%

3. AR A
(a) il Generate .

(b) 7£ Global settings |, Mesh parameters #&Ifi #i%+¢ Normal
Icepak 4 H 5 B 3 PRSI 7 HT i &

(c) 4TJT Object params iEIiJf it Edit.
Icepak J51]7F Per-object meshing parameters JHIfR, X H W a] LA REINM KT
MRS
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Per-object mezhing parameters MEd
—@ Cabiret 2| W Usze per-object parameters
—@ Block. All itz are m
FEHED fan.1 Feguested Actual
FHED fan1.1 [T ¥ count | | 0
FHED fan1.2 [T Zcount | | 7
—@i apening. 1
0 e W Lowendheight |  0.004 | 01
) E— W Highend height |  0.004 | 0.1
() plate 2 I Inward height | B
B El] plal=alEe [T Low end ratio | | 10
0 plete s T I Highendratio | | 10
B El] — [ Irnward ratio | | 10
— [j] plate.1.E
— ED plate1.7
— El] plate.1.8
— ED plate.1.9
—\[uf gource. 1 ;I

Cone | Dizable &l |

(d) &EIH plates [ MH%

i. {F Per—object meshing parameters [HtR, ridi plate.l, $%{E <Shift> key, If
mii plate. 1.9 SRIEFEFTHIT plates.

Icepak J7 117 plate HIMIHE (76

ii. FIJT Use per—object parameters i%EJi.

iii. #JJF Low end height /¢ High end height, * Requested —A£#[iX5E A 0. 004.
IZ I ETETR I i plate SMERIEF— /M 1195/2 7 0. 004 m.

(e) WA sources [F]MF%

i, W FIEPETA plates —FkE, EFEITA sources.
ii. FIJT Use per—object parameters i%EJil.
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Per-object meshing parameters

— El] plate.1.4
— El] plate1.5
— El] plate.1.E
— El] plate1.7
— [j] plate.1.2
— ED plate.1.9

—\ﬁ/ zource. 1
—\ﬁ/ gource.1.1
—\ﬁ/ source.1.2
—\H’ source.1.3
—\ﬂ/ gource. 1.4
—B8 vl
— a2
—B a3
—B valg
B a5

=]
ﬂ ¥ Use per-object parameters
All unitz are m
Requested Actual
¥ ' count | 3 | 2
¥ Z count | 4 | 2
™ Low end height | | o007
I™ High end height | | o007
™ Irward height | E
[T Low end ratio | | 10
™ Highendratio | | 10
[ Irnward ratio | | 10
Done | Dizable all |

iii. $TJF Y count J% Z count, ¥ Requested —F=/rHliE AN 3 1 4,
Z I EGIE T source 7ERE— 177 el I P #& 54

(f) 7F Per—object meshing parameters [Hi# T, riihi Done RAFRAFi%E .

(g) Miii Generate mesh button &A= gl Mk .

4. RrETE Rk
LRI 15025 F S, U1 1. 4 . #iidi Display if 78 s) k42 40

o
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B 1.4 T 2 VEAE

5. KRHME IR,
(a) il Display.
(b) x4 Display mesh i%EJi.
(c) Miti Close kKM Mesh control [HI#X.

LE 4 mASR

TERAEZ HT» RN 1Z B 645 Reynolds Fll Peclet K GE R BF I 50 77 Fio
1. ¥ Reynolds #l Peclet #%%.

_ISolution settings —3BElBasic settings

29



Basic settings E Ei
Mumber of iterations 100
Convergence criteria:
Flow 0.001
E nergy le-7
Accept Rezet | Cancel |

(a) riili Reset #Z%fl.

(b) ¥i7r Message % [1H 1= H.

72EIHI Reynolds Fl Peclet #7742 13,000 F1 9, 000, FrLl)iZg turbulent.
Icepak W EFF turbulent.

(c) Hiii Accept.

H-

2. WrE turbulence modeling (JfimAsZie) .
CProblem setup —*EBasic parameters

(a) 7F Basic parameters [fifH., 7F Flow regime —#:ik#% Turbulent.
(b) {#FriEk4s Zero equation turbulence model.
(¢) mili Accept CRAFHCE.

3. iR[7| Basic settings [HARJf i Reset J% Accept.

BB, 5. RAFCAF

Icepak JF1ENFKMELZ Hi F S IRAFIRZY, (HAEFER K H SRk QIR G- KAERT
B Icepak, 1FH]LIAE T —K 4T TFIRHTH H K AE.  (UIRIFKAE T, Icepak 1475
I i O IRAF IR s )
File —Save project
SIB 6: KETHE
L. FFanskfig

Solve —=Run solution

=ty button.
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Solve E m

Salutian [0 fin0

S olution type o Mew

" Restart | Celect |

¥ |nterpolated data
€ Full data

S ubmit bo Thiz comnputer

anather computer  Edit parameters |

=

r-

" Scripk file |
o

~

Submiszion time Mo

Later time |

V¥ Start maritar E dit parameters |

[T Reuse existing zolver input files

[T Edit case file after witing

[T Dan't start sokver

¥ Show diagnostic output from solver

[T Enable sequential zokve of flow and energy equations
[T Disable radiation calculations

¥ Merge zones when possible

Auta-zave interval | 100

[ Perform multiple trials — Trial infio

I Launch from Seript

¥ ze fast tials if possible [zingle .cas fils]
[ wiite overview of results when finished
¥ wiite repart when finished

[T Compress solution after reporting

[T Export zolution data  Flastran — || Browze |

Start zolution | Cancel |

2. DRIFHE BLE AL,

3.

il Start solution K5 BhSK AR 7S,
Icepak YEFIERME, — 1 FHIE OIEEHIBE.
JF Monitor Fld, KAZ WS FE,
KA T, FHIFEZE A5 1.5 . Continuity FEZ580 5550, HAZ
B B e N0 iy IS T %, i LA st 7.

TEE B INT T L 2 S 1T A, L 261~

31
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Monitor for solution 1D: fin00

Solution reziduals

pvelopity

continbi by

EFErgy

[terations
Left button = zoom
Done Lower pri Terminate Frint Set range
Full ratge [ #log ¥ “log [+ Symbals [ Lines ¥ % grid | ¥ ' grid |

4. i Done K] Monitor % L.

S’ 1. REER

B 1.5: w2z ihsk

PG [ H A E TR T 1ERMITNT (Fans,  ins) 2L BERIE 71
R fEAE T 65 C. A LU 2 5 R X — H FF
L R L A Yl

Post —=#Plane cut
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Plane cut Em
Mame | cut-velocity V¥ Active

— Plane location — Clip to box
Set position Paint and normal :I Update ™ Enable clipping
pefoos e[ 0Pz O Min Max
e[ 1wy oMz o Min *f Maw ¥
0500 Min £ Maw 2
B e sk — Animation
B Sl el Parametars Start 00 End 1.0
Steps 16 Delay [mz] 24
I Show vectors Parameters [ ‘white bo file [T Loop mode
[T Show particle races  Parameters

Create | Hew | .-“-‘-.nimatel Fiezet | Done | Eancell Delete |

I
ot i) LA i 7 8 pution 7] I Plane cut [EIBR.
(a) 7E Name £=, # AVJIHITIAFK.

(b) 7 Set position #%, ##% Point and normal.

(c) WE(CPX, PY, PZ) & (0.04, 0, 0), A& (NX, NY, NZ) 4 (1, 0, 0).
IZIEXGETE V-7 I T — N8 45 (0. 04, 0, 0)F98714].

(d) 47JT Show vectors iETi.

(e) Wil Create.

(f) 1F Orient >EHLF, #EF¢ Orient positive X.

KPEEEINT U 1.6 P, 1R LA HAE A T g = M i i 107 &

RNTHESE I A7 5102 1.
T35k

Rt B UL 7 5 but ton EFF 77 ).
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B 1.6: Y-Z P) i B ok

(g) 7F Plane cut JHIHRHE, fAiidi Active EFEKFKH BN,
XAGETH T B, X FEOR A LR 7 (4 57— e 4 PR .

2. WolRE =
(a)f£ Plane cut [t F, rsiii New.
(b) £ Name =N, HFX.
(c) HINIA [FIFE D) 7 &

(d) #TJF Show contours iLTiJjf &S Parameters.
X#F¥ Plane cut contours [HIPRIGHEFT HF o

(e) PREFHLAE 5 E Temperature LI
(f) *}F Shading options, f#fF Banded i%EIN.

(g) X}7T Color levels, ik$f Calculated J¢ This object IETH.
Icepak 1545 H iZ UJIAI = i 2751 .
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Plane cut contours Em

Contaurs of ITemperature :I Parameters |

— Contour options — Shading optiohz
V¥ Solid % Banded
[T Line ¢ Smooth

— Contour levelz

Lewvel zpacing |Fixed E I '
MHumber 20
— Colaor levels
" Specified | |
% Calculated IThiS object ﬂ
Apply | Save profile | Done | Cancel

(h) Aiii Done.
B L2 ad fE . W 1.7 Jra.

B 1.7 Y-Z DI iR = K

(i) 7E Plane cut [HHRH, M5 Active IEIICH] EoR.
3. WoNI R )i AR =

(a) 1F Plane cut [fI# N 55 New.
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(b) 7F Name #%, HiAZFK.
(c) B - rh FVRE P A
(d) 4TJT Show vectors.

(e) WnIsh=K

i. FTJF Show contours &I Jf fidi Parameters.

Plane cut contours JHIHR71] .

ii. 7f Plane cut contours [ F, 7f Contours —f%ik¥¢ Pressure.

o
S =t 7] FF Contours B) T PL 4.

iii. %I Shading options, {x#FHt4 Banded.

iv. X}F Color levels, i%$¢ Calculated J This object.

v. siii Done.
o BB ) 5 R GE S ) 8 A

K 1.8 it F kX ARG P 7 i A A L0 1 T,

B 1. 8: K )2 BRI % &

(f) 1F Plane cut [H# N, i Active KxME~.

4. FHEE ) BEE K S 7 Jis A DX 3l ) 8 5 )
(a) 7f Plane cut MM T &5 New.
(b) 245 Hi%FK Name.

(¢c) {F Set position FiEF¢ Point and normal.
(d) 4 (PX, PY, PZ) & (-0.01, 0, 0), A& (NX, NY, N2) 4 (1, 0, 0).
(e) #TJF Show vectors iEIijf fii; Parameters.

Plane cut vectors JHIk7T 7.
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Plane cut vectors Em

Color by Scalar variable :I Fised color
Calar wanable Temperature j
Dizplay options Scale

& tesh points " Factar
" Unifarm * Max pizels ]
Arrow style Open arrow hEE:I Cutaff magnitude 0

Color levels
Campute color based on: | Thiz object :I

Apply | Done | Eanu:ell

(f) 1F Color by FHizgH., #%#% Scalar variable, f##F Color variable Hl[{]
Temperature.

(g) %T Compute color based on, i%#% This object.

(h) #id Done.

B 19 2oy TR — NI . TN — 0 F 1%, e & L
Tt B iErit fE B 5% L IR

B 1.9: DUR AR B R ok K

(i) 7f Plane cut AT, A Active &I, #RJ5 &Aidi Done.
5. B 5 ARG E = K

Post —+*O0bject face
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Object face E Ei

Mame |facetempsouc W Active

[ Show mesh
¥ Show contours Parameters
[T Show vectars Pararneters

[T Show patticle races  Parameters

Object Iu:-l:uie-:t zource. 1 object zource.1.1 object su:ul.:l
Object sides W Minx [ Mny [ MinZ

M Maxx [ Maxy W MaxZ

¥ Top ¥ Bottom ¥ Sides

Ereatel I e | Reset | Dane | Eann::ell Deletel

B2

%’ﬂ&,ﬁ%ﬂ button 7]/ Object face JHIIR.
(a) i\ Name.

(b) 7F Object type ', fiii source.l, #%fE <Shift> key, riii source.l.4 3k

EREFTE I sources, i Accept button.
(¢) #TJF Show contours i%LJTii M Parameters.

XFE Object face contours JHIFR7] 7T

Object face contours Em
Contours of ITemperature :I Parameters |
— Contour options———— — Shading optionz

MV Salid % Banded

[T Line " Smooth

— Contour levelz

% Calculated IThiS object ﬂ

Lewvel zpacing |Fixed E I '
MHumber 20

— Colaor levels
" Specified | |

Apply | Save prnfilel Done | Cancel |

(d) 7r Object face contours [fiif B, {#%F Contours of FH/SEEB B[] Temperature .

(e) Xt7T Shading options, {##F Banded.

(f) X}F Color levels, #E$#¢ Calculated /& This object.
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(g) miifi Done.

NIRRT 2 sources /& z .

(h)  FAR B bR AT B IBOR /46 7N R B 7

B 110 JE5 T 5 PRI 3 5 JLAN B0 [ A L 00 /2
5 VYRR SENC s A B JE L EE o TS I e I Bt J& 7 A 1, 7
ST AE

Bl 1.10: AAHIE BRI 2 K
(i) fF Object face IHMT I, <M Active &I,

6. WM E = K
(a) 7fF Object face [HIM N riih New.
(b) %45 H 4R face—tempblock.
(c) 7E Object TFHIZEH., EFF block.1 it Accept.
(d) 4TJT Show contours #EMijf i Parameters.
Object face contours JHIHR7TH.
(e) 1F Object face contours [H#x N, {5+ Contours of FNH7>ZH. H ] Temperature.
(f) X}T Contour options, Ai% Solid IMi% Line.
(g) *}7T Level spacing, %#+f Fixed Jfi%'#® Number 4 200.
(h) XfT Color levels, i%&#f Calculated Az This object.
(i) sl Done.
A igoan Hiblock g /E = . [ 1. 11 o] LI Hiad fE R i RTINS 2R it &
B =N [ 9 R85 e 1 -
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T

e ;
EE T A LG T T T

B 111 SR =

2

—

gl

/

FEZGR T, AREESLIFRAR T — AR, O T #E 25 € IS DB 65 °C T DL
BEJr.  JEAbERGE R R RS 53 °C, R T iZAURER L DIA HIX S

frinZe>d

AT HE TR A KU RS O T, AR R, AN (deactive) HTal A XU, Bl
fan. 1. 1, FOPrRIRs, HIAFEK ID fRRME— OO R A ai R
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25 2 FRAT RIS

i)y

I AGRSER T WU S A e SR IROR AR B 5 SR K 1) L, R R
fif— 5 SRS I IR . H I USRS RO

FEIRXAN 5 > H AR RENS 27 2]

o SESTFTI SRR L
o PR SRR

o DA IIEACIRER
o FEA

o SEME T UL A PR

PP

AW 2.1 fios) BB — AN SRR SRS, BAREEA. P2, RN
0.005 m, THEES W. EIUELE—A 0.002 m x0.2 m x0.3 m [ L. WUHE P9 SR04k (1 4a 5
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AN\

K 2.1:

EFET

Jfb'%l FTIAE X—AFr IR H

Ja 3 Icepak,

24 Icepak JF3))7, the New/existing JHIHK F137HI L.

2. M7 New.
New project [GIHKH1PL.
3. ¢ NIHZFR

(a) 54 R A radiation.

(b) il Create.

Icepak I —1N1 m x1 m x1 m TP

1] LU R A B EFE LA, B P, i K 4 o 4 1] L] Home position

AR SR A5 RS
4. R EBRE
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@Problem setup —sEBasic parameters

(a) FTIFEJIIFK Gravity vector FFIRKFEA X E .
(b) Aili Accept RAEFT X E -

S|, 2: BIARE

P, R BRI I A e R IT IR 7 FHSEE block, the plate, two

openings, and two walls.

L BN

EfModel — @Cabinet

Wit Cabinet vt Cabinet JiER. 1l if Lt i & button SEHH.

(a) 7F Cabinet [t H, riidi Geometry.
(b) HINUT AR Ap s

xS ’6’7 xE 0. 15 ‘
yS ’6’7 yE 0.3 ‘
zS ’6’7 zE |0. 2 ‘

(c) fiifi Update A Done RIRPI% .
(d) 7f Orient ZHL.H, %$¢ Scale to fit.

2. @S block.

(a) sids ™ button #ST—ANEH block, fith & button FTFF Blocks [HiK.

Icepak JFAHIHHTH1 AL —TFHHT block. 17244 block 11971 1.
(b) Hiidi Geometry .
(c) HNWIT AL KR:

xS 0. 075 ’7 xE 0. 08 ‘

ys[0.13 | |y |o. 17‘
25 0.08 | [2E . 12|

(d) Aiili Properties .
(e) Xf7T Block type, 1&#F Solid.
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(f) ZEtrl

i. 7f Thermal specification F, 7F Solid material FHi/zZH Hi%+% Create

material.
e

it Solid material ZEN Tlbutton, 1THF FHrEm,

The Materials JEIHk7] .

M aterials !m
Info Properties | Nates |
Material type: % Sglid & Suface ¢ Fluid
Sub-tupe: | Cusgtarm
Denzity | 1_EI| ka/m3 :I
Specific heat| | :I v Edit
Conductivity | | ¥ Edi
Conductivity type IIsDtrl:upi-: :I
[ Fixwalues
|lpdate e Fezet Delete
Done Cancel Help

ii. /i Properties.

iii. sidifF Conductivity 55i41A Edit #44H.
Temperature dependent solid conductivity JBIFRIE7] 7T

Temperature dependent solid canm

¥ Conztant |
= Linear

143 [wim ]

7

© Cuve

|
[
_Edi]

.-’-'-.cu:eptl Reszet | Eancell Help |

iv. #gA—/E{H Constant & 148 W/m—K Jf A7 Accept.
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v. Kiii Done

B/ ( density ) FIFZY (specific heat) il B HHAZ] HrLdHHE (HEL AT L
T o HZZEBIMEAE T FWESS (transient) il 77 %,

XFF Blocks [P I Solid material 47 block. 1 solid material.

(g) W€ Total power & 5 W.

(h) i Done RAIR(FIXE.

3. @i plate

(a) A1l 0 button L —NH ) plate, Mk A button $IF Plates [HiMR.

i 2L plate 9771, S5 RYPE.
(b) Hiii Geometry .

(c) miili Plane PHIZCHL, EF Y-Z.
(d) HyA T AR

xS 0.073 | |xE I

sl | [vefos|
|

0
sl | Jeefoz

(e
(f

R Properties .

1F Thermal model 3., #E+f Conducting thick.

(g) %i N Thickness & 0.002 m.

(h) &E—MHIMELZ plate

i. 1F Solid material FHizgrh, i%+% Create material.
ii. 7F Materials [ffx, %+ Properties .

iii. fiii Conductivity 4 EHI Edit button.

The Temperature dependent solid conductivity [BI#RHI P,
iv. BIA—1EE 0.3 W/mK Jf Accept.

v. siii Materials [f#% 5 1) Done.

Plates JHIHRIG2 7y Solid material 7 plate. 1 sol materiall
(i) {#¥F Total power K 0 W.

(j) il Done f#f% Plates W H.

4. N —) opening.
B 1~ openings 7B, 1R ] LA — 1T DA 57—

(@) sits FFbutton, K & button I IF Openings [HIfX.

I E] LLTESLIET R 238 opening #9771 KT
(b) Mt Geometry .

(c) 7E Plane FHH, EF X-Z.

(d) TG T AAFR:
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xs|o|

xE

=

vE

25 0|

zE

(e) M7 Done f#Aff Openings W H.
5. copy #— opening ( opening.1) K AEiZE 4~ ( opening.1.1).

(a) %FF opening. 1

(b) M B button.

(¢c) 1#%F Number of copies A1
(d) 47JT Translate #EIijf¥%E Y offset & 0. 3.

(e) siti Apply.

Icepak #IE/k T 41 opening. 1. 1.

6. FVH—A wall.

(a) miy .button, % & button KATIT Walls [fHR.
Icepak JF7E X-Y VIRt 7 —NETEH wall. Wi 2204 wall 1977 e, 5T 1L,

(b) Hiidi Geometry .

(c) #£ Plane [y Mugiih, EFF Y-Z.

(d) A ALK

(e) Aiili Properties .

ol e
sl e
slol 1

.3

0
0.

2

(f) 7f Thermal data ¥, %E¥¢ External conditions /¢ Edit.

Wall external thermal conditions JEIHRHIPL.

i. ¥TJF Heat trans coeff IEF%, ISEfEMZAEECH 10 W/K-m 2.

ii. /5 Done.

(g) Aiifi Update fRAfF Walls HIKHE.

7. EE A wall.

(a) fHis New RS — A wall( wall. 2):

e Plane: Y-Z
e Location:
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xS |0. 15 ‘_IXE — ‘
yS |0 ‘_.yEO.S‘
zS |0 FleOZ‘

e Thermal data: External conditions, Heat trans coeff = 10 W/K-m 2

(b) Aith Done fRf¢ Walls MJIZHE.
BT HIPZEIE 2. 2 o,
TG

WL R e, il LUt a8 but ton Sl

B 2.2 FRSHUNIR ) 58 B

8. xRy

Model ——=Check model

it af LU A N but ton Feks 2 P,
IR G 1T i 2= 0 i K, Icepak 257 Message il |45H O problems.
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9. KrEYE L

Edit —% Summary

Icepak #5711 I W IS4, 1 1] LU 2 7F iy Done Kk, AR AR LI 18 1
1 m] LA A

S 3 IR AR

KPP, IR i BRSPS o T iy B AE Y PRI PO 5 B A A e 211
PSR GAE L

Model —=*Generate Mesh
Lo AR

(a) {F Mesh control [HIMF, Wi Max X size, Max Y size, and Max Z size N
0. 02.

(b) #TJT Object params iEIiJf it Edit.
Icepak J51]7f Per-object meshing parameters JHIR, 171/ LII5E block, ZH—1°
opening, HI plate HIME4.

(c) F858 block MM H%

i. ff Per—object meshing parameters [HAx I, #EF& block. 1.

ii. FTJT Use per—object parameters i&Ii.

iii. #TJF Low Y height F High Y height, ¥ Requested W& % 0.002 .
BANBIEAERUF block 71 [ T P12 ITHTH— /= PR 13 /2 2 0. 002 m.

(d) WEZ—> opening I Pk

i. 7f Per—object meshing parameters [fi#%x I, #EF& opening. 1.
ii. #7JF Use per—object parameters iETi.

iii. 4T7JF Inward height Jf# 4 0.002.

BB opening o] I —/Z 119522 0. 002 m.

(e) WIE plate W%

i. 7f Per—-object meshing parameters [Hif+, iEF¢ plate. 1.
ii. 77T Use per—object parameters iZ%Ii.

iii. #TJF Low end height #1 High end height, ¥4 0.002

B RIE A plate FIINLHIF—/EZ M52 0. 002 m.

(f) 7 Per—object meshing parameters [HIAR I, /A7 Done {RAFFTH K E.

(g) Hiih Generate mesh A=K,
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Icepak £BEIGH —LhFIEIERE. 41% Minimum separation Y, r5it; Change
value and mesh, TTiF Icepak XI1FHIFZE I — i DI ) I HREET P F

2. KA AR A%
(a) siili Display.
(b) i%#% Surface A All objects.
(¢c) #IJT Display mesh j%Tii.
PSS AT 2. 3 T,

Bl 2.3: Py Sk i1 ki

3. KA U P A%
(a) </4] Display mesh F1 Surface i%EJi.
(b) FTJF Cut plane i%LJi.
(c) 1F Set position FH7ZHrpik+$é Point and normal.
(d) S~ X=Y 1) kA%
i. X1 (PX, PY, PZ) 58 8% (0, 0, 0.1), & (NX, NY, N2)2& (0, 0, 1)
ii. #7JF Display mesh iEJi.
PSS IE S plate FE .
iid. UV SR U A .
(e) {B7R -7 Fl X=7 “F-TH I P %
i. %M Display mesh HETii.
ii. WHE(PX, PY, PZ) (0, 0, 0.1) A (NX, NY, NZ) K (1, 0, 0) 5% (0,
1, 0).
AL BT AR N V-7 F1 X7 FITHI P #%
FTJT Display mesh JETi.
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4. R ER
(a) Ai% Display mesh iETi.
(b) il Close.

SH 4: MESR

TR FT, D% B S5 Reynolds Fll Peclet FRAGE LRI BFI I S) 77 FE

1. ¥i¥ Reynolds Fl Peclet #X.

@Solution settings —»EBasic settings

(a) i Reset button.

(b) Ki7r Message T I HL{E E.
7221 Reynolds F1 Peclet #0042 1. 5x10 1 W, Prilpvi% 4 laminar. BT

P& A laminar T AR H B2

(c) Ml Accept.

SB, 5. REFBABENHRE
Tcepak H7HFRIES BT F15VRIFHER, BRI A CHURIF—K. RIS
W) Teepak, #iA LUE F—AFEAT T RS, (UL T, Tcepak 157

I i IR I s )

File —Save project

SB, 6: WHEKAENNRE

1. WEIEARIRE 200.

@Solution settings —+EBasic settings

(a) T 200.

(b) Hiii Accept.

Basic settings ! Ei
Mumber of iterations 200
Convergence criteria:
Flow 0.001
E nergy le-7
Accept Rezet | Cancel |
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2. JFUHUHE
Solve —Run solution

bl ek B put ton,

(a) 7F Solve Mt F, #iA no-rad00 fE% Solution ID.
(b) Aith Start solution.

I FFAEALY 100 iterations Z5K. VER, i FAEEH AT i F AL LIS H XA

TR T REEKFRNNEGR
K H I HEHE block Fil plate [ /IS NHIENFH G K FHIX G X
—Z}%ﬁﬁﬁfﬂ&lﬁ i g PRI M |2, i FIF o LU 2 IS5 7
fi}'ﬁ block Fll plate I3/,
Post —=*0Object face
(a) 7E Object FHizgirh, #E$% block. 1 Fl plate. 1 I £iili Accept.
(b) 4TJF Show contours IENiJf it Parameters.
(c) 7EObject face contours [, ffFF Contours of NH7EHLHL[¥) Temperature .
(d) %§T Shading options, f##F Banded.

(e) X}T Color levels, #EF¢ Calculated /& This object.

(f) i Done.
K 2.4 {2~ block FI plate L7 /& 77 4. Block [ IHI#[19ud JEA42 T H AN D i

(g) 7F Object face [HHH, KM Active Jf i Done.
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& 2.4: Block FlPlate [FI3 )% = & (BB S

S 8: WnEELst
AN
L ATIFARIIF .

Model ——=*Radiation
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Form factors Em
Ilze geomety R adiation enabled Dizplay walues
—(T) Cabinet @ black.1
—@ block. 1 —@i opening. 1
—%]i opening. 1 —='§]'= opening. 1.1
—@% opening. 1.1 — El] plate. 1
— Q] plate. —. wall. 1
—E wali —B wal2
—B walz
al Nene || ar | Meme || None
Compute Modify Dizp min | 00]  Show sides:
[none]
Load E=port Load min | 0.0 =
Cave Import | Coarse tol | 1e-3
[T Don'trecompute ' Hemicube  Adaptive =
% Coarze " Refined Al | Mone
W Show with self Ref level 7 —'|
Cloze |

(a) 1F Radiation enabled iX—7%IF, i%#¢ block.1, plate.1l, wall.1l, Fi

wall. 2.

X A GELBR M — BT, B BELE 2 B, T AP A2 T TR 25 e
HE 1 Ok button.

(b) £ Form factors [HIM, fidi Compute.
Icepak J5i1 57740, ZHH T 25 KTHid 1TiFE9 #ib.

(¢c) Rith Close.

2. R R
HI T F X0 I e T2 —FFT 1, 5 i 277 5 & 1 1

EpProblem setup —+ElBasic parameters

(a) 1F Default surface FHizeiHir, %EFf View definition.
Icepak J5IR7— MG EIH, #i4]FE Steel-Oxidised-surface 0.8. 17 LIGIE#
— PR FIIEEHHF L

(b) 7F Default surface FH7sipr, I%EFE Create material.
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W ] GELBE M — T B, 22 G 2, I e A A B TR 45 - H
HHE 7 Ok button.
Materials JG1HR 11D

(¢c) 7f Materials Jf#H', sii Properties .

(d) B'E Emissivity A 1.

(e) riiy Done.

IX## Basic parameters JH/#k'}’ Default surface #J#}15/%
default_surface material.

(f) Hiii Accept.

3. DRAFBIAR Y

File —%FSave project

FB’ 9: HHEARN R
Solve —*Run solution

1. ¥8E—ANF Solution ID K rad00.
2. Hili Start solution.
M EREAAL) 100 iterations 250, Ve, i FAEHAEA AT el ZHL L EA X T

SB, 10: REFBEHHSGR

L RSB AR

Post —>Load solution ID

7 Version selection [HIHT11F ] LIAFFRERFHT LA ( radoo).
2. BREERK

Post —#0Object face

(a) 7F Object FH7sgtpr, #EFEblock. 1 Fll plate. 1.

(b) F#JJF Show contours ¥EIiJf 5l Parameters.

(¢c) 7£Object face contours [HHH, {#%F Contours of FHSEHHE K] Temperature .
(d) *}F Shading options, f#fF Banded.

(e) XfT Color levels, iE$¢ Calculated J¢ This object.

(f) rmiii Done.

K 2.5 G
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B 2.5: Block fil Plate JiiJ% = [ (3% F&5 )
B 1/ RN AR 2.4 BT 2.8) WG AR it S FIF T2
31 C

/

CIK

\
5

ARG, RIS IFRIE T A /AR R T TS R s 2 R AR A A e il
JERRE T2y 31 C, IR AR I S 2 AR FE 2
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2:.>] 3
T iR

XA TEGE ARG Leepak HISIEIF HALRLP] 1, DIt — L83 BRI ) 20 2%

B

PP

A M

TR

BRI 3.1 Fros, iU, DU IR 9 AN A Ak, Tl B AR R
TG AE AR ) 18T, REASPGERE I AF 10 #5.

4\

AR
X7

LA

*
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B 3.1: FAEE

LB 1 FrEgE—/ e
1.

¥ Icepak, W/ F8FE 1.5 TWHT/RN.
Icepak 77 7F /7, New/existing [HIHRZ Hz)#Hi .

2.
1 New/existing [fiA A By New #2401 AT UG —N 81K Icepak HiiH
New project [k},
3.
i H 4.
(a)
1E Project SCAHE #i ATl H 44 transient.
(b)
i Create #4411
Icepak 60— /5129 1m x 1m x 1m [ Cabinet F-dg & E & 1T 7.
] LU BUER A= P BEFE B I Bl b P #E1F2 Cabinet, 471 Bl bR A I KA1
Cabinet. ZEME Cabinet B ] LMK, T Orient 41771 Home position
4.

2 & EE ) A YL 57 W 0 5 A AR o

EProblem setup —>'|§]Basic parameters
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B azic parameters !m
Time *ariation " Steady
* Transient  Edit parameters Yig
Start | no s:l
End 40]s ]
ariables zolved ¥ Flow [velocity/pressure)
W Temperature
Radiation  0On © Of
Flow regime i~ Laminar
' Turbulent IZem Eguation E|
¥ Gravity vector ><| D.Dlma’sEj
v | 980685 |ms2 ¥ Advanced
[ on|ms2
Ambient:  Temperature 20,0 Eﬂ [T Transient Edit |
Gauge Pressure | 0.0 N.-"m2:|
Radiation temp 200 EE
Default fuid |air h
Default solid I.-’-'-.I-E:-:truded :I
Default surface ISteeI-EI:-:idised-surfau:e :I
Iriitial conditions: # welocity: 0.0z E
T welocity: | 0.1 mdz ™
£ welocity: | 0.0] mds ™
T emperature:; ambignt E
Spatial Power Prafile File: | 544 | |
Accept | Reszet | Cancel | Help |

(a)

7f Time variation %, i%E# Transient Jf4r 7l E Start #1 End WH]% 0 F140 5.
(b)

i 2 I TR DA AN LR AT TR B s TR A

i.
HE % 5E Transient #E10 1) Edit parameters %4l
Icepak £7]7F Transient parameters [G/#K.
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Transient parameters E EE
Time step incremet 1 | T ﬂ
4]

Solution zave interval
= Uniform

i~ Yariable

% Linearftz=i+at]

B
—

€ Square Wave Editl

" Piecewize constant

" Fiecewize linsar

[»

EI
.-'l-:u:eptl Rezet | Ear‘u:ell Help |

ii.

%' Time step increment (ERAATHEBIETEIZEK) K 1.

1i1d.

%'HE Solution save interval ({RFEZRWINRIZPK) N 5.

iv.

il Accept PRAFIE MM TR S4L.

(c)

1f Basic parameters [t () Flow regime ¥EXirf , #£#% Turbulent (FE¥H) IF
RFFELA ) Zero equation AR ANAE

J‘;E)EP Gravity vector iEIUJFORFFHLY BE A,

?('E) Initial conditions (HJEHEFAME) I T, %'E Y velocity K 0.1 m/s.

E!ﬁf)iﬁ Accept FHLLRAFHIMBE

D] 2: #H

BT, BFIAIE cabinet F7ad o BRITEIE cabinet FHIN R : JEHK, #
WA o

A% cabinet R

59



EfModel — @Cabinet

(a)

LEHH K] Cabinet [HMR T, fdi Geometry FrZk.
(b)

BN AL BRAE

xS 0. 05 T@E}
vS 0. 1 Tﬁm‘
28 0. 05 TEE‘

(c)

Mt Update %4448 cabinet HJ~), #RJ5 ¥t Done 14415<H] cabinet [t .
(d)

1F Orient ML, %E#¢ Scale to fit DUl cabinet HFLEE &K E LA KN,

B AR
(a)

tih 0 pealsE —ANEm plate, Hiti 2 2T IT Plates SifRifibL.

W TICHR, i B B ST Al B
(b)

fE Name F=H#i A\ baseplate.

(c)

Hii Geometry FnZs.

(d)

BN AR BRAE -

xS 0. 1 xE 0.3‘

vS 0.2 vE 0.4‘

_C 1T

zS 0. 12 zE |— ‘

(e)

i Properties FrZ%.

()

7 Thermal model T, i%# Conducting thick.
(g)

% & Thickness 5 0.01 m.

(h)

7t Solid material FHiA=r i+ Al-Duralumin .
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FEa:
i1 55 Solid material [/ | LTI ks, Al-Duralumin 177 Metals/Alloys

FE, UL 7 B ] IR ) A BEFERY.
(i)
it Done ZHIAfIIA plate IE, A5 M] Plates [HitR.

B — AN .

IR T b, HAE M. 9 T eV —4 9 1N, i LUEGE— 1M
PR, RS 75 x Zr [ i), a5 =N 2 4] (group) , HE
T,y 27 1] A ]

(a)

ip o 0 R B — AN block, SRJG B = #4147 IF Blocks [T,

Icepak 371 cabinet 1)1 IHGYE#E — LR FE block, 7 ZE2e IR AITEL
(b)

1F Name HEFHT AN 40 fin, $%<Enter> FEHIE .
(c)

15 Geometry FRZE.

(d)

7t Shape T2, EF¢ Cylinder.

(e)

7f Plane FHif%ir, #EFE X-V.

(f)

% Nonuniform radius JETi.

(g)

g fin [PIHL ST NG ARARAE :

xC |0. 15‘
vC 0.25‘

zC 0. 13

(h)

WA Height {84 0.06.

(i)

K5 (bottom) S N-A% ( Radius) BN 0.02, #i—4> (bottom) WEI¥AE ( Int
Radius) &4 0.

(J)

B35 AN Ctop)AMAKE4% (Radius 2) 2 0. 012, 25 =4 (top) WIAIKEAE (Int Radius
2) WHh 0.

(k)

i Properties FrZ%.

(1)
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%1 Block type, fRHFHRAEWE N Solid.

(m)

% T Thermal specification, 7F Solid material FH7Airpi%k#¢ Al-Duralumi »
(n)

M. Done FHIAINE I ] Blocks [HIAK.

PO —A> block ( fin) AU —ANFI =AM} (fin. 1 and fin. 2), ®ANExTS
1°F4% 0. 05 m

(a)

Model manager % I, 7F Model 7 FiEHt fin X4

(b)

ek O 454

#H Copy block fin JHIHK.

(c)

fF Number of copies (£ UIWMpH0 HhiAN 2.

(d)

i%krh Translate (CE#%) &5, wiE X offset (X H ML) kb 0.05.
(e)

i Apply 4.

Icepak 0 Fin JIFTNFEN, FEINSHT— I Z e 907 B2 0. 05 m.,

AR T 6 M A
(a)
Bt i i) = blocks GEE A —> group (41) .

Edit —*Current group —*Create

i.

PREER S 1 group name (44 HK) .

ii.

517 Done F%#.

group. 1 X/ 5205017 Model manager [ Groups 775 .

iii.
1F Model manager %11, i Groups %M+ 5.
iv

AR A BT group. 1 X%, fEFAHIN TR prhikPe Add — Name/pattern.
Icepak <11/ F—1 Query X/iFpE, ZRIGA X AP

\%

1F Query M iGHE[) Pattern for objects to add UAHEPHIAN fink.
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Pattern for objects to add

fir*

Lione | Cancel |

vi.
i Done %4,
fin, fin. 1, and fin. 2 J& 550214 1,

—helf Groups
=l group.1

(b)

B AN P 45 D1
i.
1F Model manager 7 1) Groups 1 il FiEFE group. 1 X4
ii.

SR AT B L group. 1, ZESRH RN h S Hip i $ Copy group.
MH Copy group group. 1 JHIIR.

111,

{F Number of copies FZHmA 2.

iv.

% Translate CFER) LI,

V.

7EY offset (Y J5mAi#) £ 0.05 m.
vi.

iy Apply %4
P 9 AN S s A RIE BT

B — .
4 PAJTH A G —F,  HETFHIIHTZYAN e, AT FET I G
(a)

s O e AN, i = LTI Sources TR

Icepak =71 cabinet Fi QI —1 I TEHRI, i ZER BRI LITIER, Zrfr, 5T
IR ZH.

(b)

i Geometry HRZE.

(c)

BN ARBRAE
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xS 0.12er 0.18‘
yS 0.22ryE 0.28‘
zS O.IZTZE - ‘
(d)
T T2 0 I [R] ) 4 2R 2
Q = Qg + 100e™72™ (3.5-1)

K, %

heat —#{.
i

1.

2 & =0 ZYIHIIFE, ZF5T 0 B i I HI A 17 BT RT46 1 2 A e
100 Fl 0. 025 2 Z20 b I 15240 a 1f9/H. b IH L7 fl Sources JEIH 171 Total

Mty Properties FnZ%.

1f Heat source parameters f=71, {x#F Total heat MIHRE{H O W.

111.

i Transient JEIJfFh Edit 24,
M H Transient power JHIIK.

iv.

Transient power Eﬁ
Tme: 15[ oo[sy €[ 100[s 7]
B aze value zpecified on previous form.
" Linear |
™ Power law |
|
¥ Exponential 4 | 0.025
b | 100
& Sinuzoidal |
|
B
" Piecewise linear ﬂl
© Sguare wave I?
B
B
|
IIpdate | Rezet | Dohe | Cancel | Help |
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1 Time #%, tS %A 0, tE#iA 10
XN I EHIFLEHT T P8 LA, R WA AR e

V.
E$¢ Exponential JF¥EHE a 4 0.025 , BEE b & 100.
vi.
it Done F&HIAIINE IR IH] Transient power [HIFR.
(e)

1F Sources TAIAH Bt Update F241 58 5 i & k.

B AN,

(a)

7t Sources [HIARH 5iih; New 241 A1 1 25 — /NI ( source. 2) HHEAT U ik :

e Location:

xS |0. 22 F xE [0. 28

yS 0.22FyE 0. 28
zS | 0. IZFZE -

e Heat source parameters: Total heat = 0 W, Transient
e Transient power parameters: tS= 10, tE= 20, Exponential, a= 0. 025, b= 100

10T 7E Transient power [fiARH it Done %4, SRJ57E Sources [HIARH it

Update FZ%15C W &

B R E A AN = AP ( source. 3 and source. 4) :

e source. 3:
o Location:

xS [0. 12 er 0. 18

yS 0.32’>yE 0. 38
zS | 0. IZFZE -
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10.

o Heat source parameters: Total heat = 0 W, Transient
o Transient power parameters: tS= 20, tE= 30, Exponential, a= 0. 025,
b= 100
e source. 4:
o Location:

xS 0. 22 r’; 0.28 ‘
50,52 [vefoss
zS 0. 12 r’g—‘

o Heat source parameters: Total heat = 0 W, Transient
o Transient power parameters: tS= 30, tE= 40, Exponential, a= 0. 025,
b= 100

1E cabinet "PEIEESE —> opening.
(a)

sty B g O AN BTN opening, #RJG M 2T Fiedl4T FF Openings THIAR.

Opening /X1 Fl7y 7 iy ZEE #7147
g)ﬂi Geometry AR%5.

?(nglane A, P X-Z
%?J\ﬁﬂ?ﬁéﬁﬁ :

xs[0.05 | |xE |o. 35‘
ys 0.1 rﬁ—‘
28 0. 05 TEE‘

(e)
i Update $#&ELAfINE L opening 1) JE L.

{15 %% > opening.
(a)
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Hrfi New $%4H7E Openings [fitiH, FFan MMESEE =4 opening [1)J&E:

e Plane: X-Z
e Location:

x80.05| |xE 0. 35‘
vs[0.55 [ye[— |

(b)

iy Done FZEHAHINE TSI Openings [HIK.

TEEIEEE 1A 3. 2, s, SRR Isometric (ZEEM) #EA (1] 4-Orient
I FE).

TGk

Tcepak /G4 1 B WL 5 51K, TR 5 4 i A& 1747,

B 3.2: BRaSBUUI oe A

1.
Fr AR DA BT TR (1 X B9 KL & 3 BUCTR IR A )

Model —=*Check model
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14 1 LU Ay N SRR 2 Y.

Icepak 7 Message & I7777R 75 it KA AT 1] &K o
12.
For AR o G 1 S LARF A T B A

Edit — Summary

Icepak =371 Parameter summary [H]H 1" 2YH R 15X RITEH G 1] LLET 2
2L 17 Done 15 HI FNTIII . 27 R A A IEGIHTEE 15 7] L7 Parameter
summary [EIPEH EBAEL: AR EAE L 5 M L, AL AR A (1 i)
[ EVFRIIXS R ET B, 145 F BT 7 20— FF A BT HI 1

SR 3 AR
N Al A A e i T AR
AR,

A AR TR T 9 A
Model ——=3Generate mesh

(a)

1t Mesh control [HIMf, W'HE Max X size & 0.02, Max Y size & 0.02, Max Z
size & 0.02.

(b)

% Init height IEXT, F¥4 0. 005.

(c)

¥i Min elems in fluid gap 13 Uh 2.

(d)

it Generate mesh F%411.

K A AR I BT 6 G 1R XS T

(a)

1F Mesh control M i Display #FrZ%.
(b)

% Surface FHiE# ALl objects.

(c)

% Display mesh JETii.

P XT R P 52 D1 3. 5.
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Bl 3.3: Pyt Sk i 1 k%

o 2 AR Y AR T b 1) A

(a)

HWJH Display mesh Fil Surface iETi.

(b)

& Cut plane iETN.

(c)

1F Set position FHifihik+% Point and normal (— fSRIyEZR M) .
(d)

S P .

1.
{#EE ( PX, PY, PZ) S E R (0, 0, 0.15), (NX, NY, NZ) g ved sl (0, 0,
1).

BRI AR O, 0, 0.15) AT ° T L.
ii.

¥ Display mesh &JH.

SN P T IS R R 100 A

111.
W5l Plane location I HVE KL E) 1 1HI A & o
(e)

wr?s 2m oz 2T,

1.

69



Y V¥ Display mesh j%&Tii.
ii.
¥ (NX, NY, N2) %k (1, 0, 0) 5 (0, 1, 0).

N ) Y
BFERE SR O, 0, 0.15) )" — 2 VIIH T~ z-ViH]
111.

1%+ Display mesh 1, %)) Plane location [T 4T LA SR Y- [ (A7

T A S 7.

(a)

Y VY Display mesh j%Tii.

(b)

i Close %4 7%</4] Mesh control H#X.

SR’ 4: BRSPS

TFUEREZ |, HLE G — FREZE) Rayleigh 01 Prandtl %1, ZHA2EFM T IF

SE A K] Rayleigh #UF1 Prandtl %.
@Solution settings —»BEBasic settings

(a)

1F Basic settings A 8 Reset #%4H.
(b)

K 7r Message 7 1% 1A

X

Rayleigh $0R1 Prandt] L9042 3.6 10 TH 0. 7, FIER A w45
BIER N0 T WA BT 1 3 X

(c)

il Accept TR ISR AR 2SI

SB, 5: RAERIBIIHE S

Icepak 77145 KMEZ HI £ HBIRIFHZY, 1HE H C AR CEIEMEED I8 —7
LT . IR KA BB H Tcepak, 1 ] LU F 77 7 2 LRAFHT T H 26450 Hr o
(UIR A5 Fr i Icepak 155 745715, Icepak £ #74 ii AT IRAFHI TN H X
. )

File —*Save project

FIB 6: KiE
1.
B RABEA IS 1) 25 P11 AR IR B
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@Solution settings —»>ElBasic settings

(a)

W'H [terations/timestep & 50.
(b)

By Accept %

T 5.
Solve —2Run solution

(a)

R4 Solve [HIAR B B

(b)

iy Start solution FZHIJTF4GKA#E

KIESGAE 640 2B/ CITist. (HAZ, WS e A A B8 LT AN [ T 2557 o

SR T RBEER

T2 BEE I, KL 1] U H 500 LR I R 2 55 2 BE I [T 35 1 T 24 o
S PUAS S T B I TR) AR A PR L 2 1.
Post —#0Object face

(a)

7£ Object FHrAiHr, BT KA.

.

Ky TIPS ZE T G R, % <Shift> fETFSEFFRF AN S : source. 1,

source. 2, source.3, Fll source. 4.

(b)

i%rh Show contours LI, H.il; Parameters F441.

M HI Object face contours JHIIKR.

(c)

7F Object face contours [HHH, Contours of FHyA% A {RErHRE I E
Temperature .

(d)

PREFGAE WS, i Done FEEHARAT g IR O HIMR,  [R] I 53T B T 7 X 3k
(e)

oA TR R AL P 1) A

Orient —3Home position
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(f)

iR % = B3 Animate the temperature contours over time.

Post —*Transient settings

MM Post—-processing time IR

Post-proceszing time E m
" Time step |
% Time value | 1]
Change valie:  Fopard B ackward |
Increment: | 1]
|lpdate | Done | Animate | Reszet | Cancel |

i

1t Post—processing time [HARH', #EF¢ Time value .

ii.

Mty Animate 3%4H.

M Transient animation JHIHK.
iii.

{F Transient animation [HAR™T, 1RFFITA L4 1% E I8 Animate F%41.

Transient animation ! m

0 End time
9 Delay [mz] 24

[T Loop mode

Start time
Stepz
[ wiite to file

Animate

Done | Eancell FRezet |

40

ST G B2 BE— I 2B L 5 e 13 22 2 G R LI 2 i
[T e [ 3.4 ks T8 =20 ZYHI L 10 =
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B 3.4: & =200 ZIP5KHEZ =K
ZELE 1[50 B oy, it Icepak SR [ HIZL (L Interrupt 144 .

(g)

i Done %4 ¢ Transient animation JHIHX.

(h)

i Done % 4H 2% [4] Post—processing time [HIAX.

(i)

1 Object face [HIART, HUJY Active iEINFfHith Done F441.

FERCRL

Post —*Plane cut

(a)

1F Set position FH/F:ZHEFE Point and normal, JFFHEyAUL N fiARKR Sk ) ) &

g
<
-
< 1

=z
»<

|
=z
-

cabinet HCy KPR S s S OS HL

PZ

NZ

(b)

%' Show vectors.

(c)

it Create %241

(d)

i 1) 22 A 1 3 JBE O 8 30 1
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Post —*Transient settings
i.

1F Post—processing time [HARHi%EFE Time value .

1.

My Animate %47 H Transient animation [HI#R.

111.

f#¥F Transient animation [MIARAH GG WE, Hii Animate F%4H % <20,

B RN BE— T ZY A IR A T M1 opening Ji 7] 77— opening (il

heatsink HJE1/T) ; 11 FEE 2 TR L MG I 1] BTG K& K SE2) i1 Z 248 L 1T TEIR
RN ZH I RE N9 -

B 3.5 ddoy T € =204/ S T

LI 1) 7 o, 7 Icepak FRIAIAT L AHIZLE Interrupt 124
g)ﬁg Done f%415%</] Transient animation [HI#K.

E!f)fa Done #%4ll5%4] Post-processing time [Hi#K.

z(é)mane cut MH, HUY Active 1EIJf 7 Done 4.

I-IIIIIIIIIII i ‘IIIIIII-

¢
£

'uiiinim ;

EANE I, RO RAE T — MRS, 35 I3 H ARG RS B

&

o

E;d

/
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3] 4 FBiCAHN

T4

ARG5S ARAT G — AN S SRR AT B AL A U . 2550 B H R R e XUk A Tl
JRCETHRAL ) R B 3 AL v A0 CPU S W BN PCB AR 1) 75 22

M IXAN R AR T g -

o AL (1Y [A] 444 KL

o A AU Fi e R it 2

o AR SKAFAR LIS EL

o BEHUERMRESS ] under—relaxation factors (A5 RED

ARGp 2 iR  Tcepak [P AT TARSR>) 1 A, DR BCERSR A R rh (1
TP RAS TSI

I /2 H ik
VAR — AR, —DNRIK. — CPU 454, —Ht PCMCTA &, PUERPCB #fl—
ASHEPEREER, Il 4.1 R, BN RGBS KUE AU AR . R sh e TR,

B 4.1: )8R
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SB 1 TR —FRIHE
1.

I H1cepak, 7] ZHEH i (User Guide) 1.5 7.
Icepak 77715, [Hz)7#H] New/existing JHIIK.

2.
£ New/existing [HIM P B New F%4l.
M HI New project K.
3.
AT H FR o S FR.
(a)
7t Project CAHE T, HyALIH 4 notebkl.
(b)
Mt Create F4411.
Icepak 06— N2 ]2 1m x 1m x 1m [ Cabinet FdZ 57 & E & 1T 7.
1] LA SRR 2 B BE 2 5 B b #8-F# Cabinet, 2475 HT R br o FEAFTZ )
Cabinet. ZEWk & Cabinet A HIME, HFE Orient &4 1111 Home position
4.

16 4z i) 78 S LA S A 1
[OProblem setup —»EBasic parameters

(a)

1 Flow regime #:i%&#% Turbulent.
(b)

LA ) Zero equation ViR 2y,
(c)

By Accept IZHHIRAF .

DB 2: B

FEGE TR, BB cabinet B A G ARIT 6 CPU B CPU JEH AT PCB #RHT
FHL BIT0IEREL H3, POUCIA. CPU L5/ PCB R, iR N AT X T P2

A% cabinet R ST.
EfModel —b@Cabinet

(a)
ZE#H ] Cabinet [HIARH, i Geometry Fn%s.
(b)
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By NN AR AR -

EBT xE |0. 3454‘
EEF yE |0. 0313‘
EBF zE | 0. 2355‘

(c)
#if; Update 1%4154L cabinet [I~), #RJ5 ¥idi Done #4455 cabinet THIAR .
(d)
1F Orient Zfrh, 1EF¢ Scale to fit LU cabinet M IKE S ETEE KA/,

B CPU 5/ CPU IR AT PCB BRI IET AT #F
B

W ] LU XX R G FL, HA S H 252 2.
(a)

oty & A0 R HTA R,

(b)

1F Model manager % 1+, XWifs material. 1l X}%:.
Icepak =1]7F Materials JH/IK.

(c)
& X CPU B KA KL

i.
7F Name HEHHI MBI FK solid-cpuchip.

ii.

it Properties Fr%%.

1ii.

Material type fR#FHt%E 1% E Solid ANAR.

iv.

1 Sub-type HEF#iA custom.

XSGR I I custom FEH. 1R A]JG 07 B I FITA K —E, .
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M aterials

Info  Propetties | Motes |

Matenial pe: & Solid Suface ¢ Fluid

Sub-type: | customn

Denzity | 1_EI| kg/m3 :I

Specific heat | | :| M Edi
Conductivity | | ¥ Edi

Conductivity type

IIscntrl:upi-: :I

[ Fix values
|lpdate e Fezet Delete
Done Cancel Help

V.
5 Conductivity JEHIN) Edit 444l.
MM} Temperature dependent solid conductivity JH/IK.

vi.

Temperature dependent solid cnr!m

¥ Conztant |
= Linear

10| wimk ¥]

[wimk 7

|
e
© Cuve ﬂl

.-’-'-.cu:eptl Reszet | Eancell Help |

ik Constant , HIAMH 10 W/m—K , ot Accept FZHA%AFE X.
21 (density) FILL#H (specific heat) il FHANEIE, by of LU AF#HE
1H. [T FIHTZ SERE FS A PR 1

vii.

Mith Update F%EHEIE CPU & A A KL

(d)
5E X CPU JEHR 44 %L

i.
1F Materials [HIARH 8 New 4411

1.
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MiE Info FRZ%.

111.
7f Name 25 AM B L FR solid-cpubase.
iv.

Huifi Properties Fr%5.
% Sub-type FH4iI A custom.

ok Update HIBIEE CPU TRBUIHRS
g)x PCB AR U471 K}

i.
FR[FIFER P SRAH 44 solid—peb BUFIAPEL,  conductivity (RRARED WA
15 W/mK.

(f)

Hil; Done % IC A THIHR.

) g A A R
PRI T/ 559K Chollow block) 2.
(a)

ipoh @ Jes Gl — AN block, ik 2 44T IF Blocks TR,

Icepak 7 cabinet [JJH[H] QY —SLKEFE block, 7 BT ATER
(b)

s Info FRZ%.

(c)

7 Name HE 4 A X % 4 7% block—harddisk, %<Enter> &A% .

(d)

15 Geometry FRZE.

(e)

NI AR FRAA -
xS 0. 1127 r@ 0. 2127‘
¥S 0. 0127 rﬁ 0. 0247‘
zS 0. 1568 rﬁ 0. 2268‘

()

i Properties FrZ%.

(g)

1 Block type £2i%4#¢ Hollow.
(h)
it Update &N IECY.
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Bl K.

PRI PTG /55T 7t Chollow block) e
(a)

7t Blocks [HIAR HH ity New 4.

(b)

i Info FRZX.

(c)

1F Name HEFHI AN Z 4B block—floppy, %<Enter> HEAiE .
(d)

#i5 Geometry FrZ%.

(e)

BN ARBRAE
xS 0. 2319 r’; 0. 3335 ‘
yS 0. 0127 rﬁ 0. 0247 ‘
zS 0. 1258 r’g 0. 2355 ‘

(f)

Mty Properties FnZ%.

(g)

1 Block type £2i%4#¢ Hollow.

(h)

i Update &N ECY.

B CPU i .

CPU 55 )7 I S K 7 2 »

(a)

7F Blocks [Hi# H Hiihi New 4241.

XIT-CPU 5 H, i 2 I, & S AT i & #0E 1o
(b)

MiTh Info FRZX.

(c)

15 Name HE P 1AL % 4 FR block—cpuchip, J%<Enter> AT .
(d)

il Geometry FrZ%.

(e)

BN AL BRAE -

xs [0.1207 | |xE |o. 1797‘
ys [0.0097 | [yE 0.0127‘
28 0.0838 | |2E 0. 1338
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(f)

Mty Properties FnZ%.

(g)

1F Block type F:itH&H44 1) Solid.

(h)

7f Solid material FHF:HEFF solid-cpuchip.
(i)

Total power WA 10 W.

(j)

it Update FZEHHEINMEEL.

B % CPU R

CPU JEEHR HISE1L- K 77 R o

(a)

7t Blocks [HiAR "H L7 New $4c4H.

T CPU JERR, i B/ ), &y SEi HhIf i &4 1F .
(b)

i Info FRZE.

(c)

1F Name HE 5T AN R 4 FK block— cpubase, f%<Enter> AT -
(d)

15 Geometry FRZE.

(e)

NI AR FRAA -
xS 0. 1297 r@ 0. 1797‘
yS 0. 0057 rﬁ 0. 0097‘
zS |0. 0838 rﬁ 0. 1338‘

()

i Properties FrZ%.

(g)

7. Block type #IEHEHA4 1) Solid.

z(g)solid material N Hk$E solid- cpubase.
T(;)tal power BHHREE 0 W.

gfa Update FHHAfIME K.

BIEE CPU R JEE .
CPU X S JEERR 1T SEA A T K2 o
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(a)
1F Blocks [ H B New 240 )14 & 1 K @ 2k

e Name: block—cpufanbase
e Start/end:

xS |0. 1297 F xE |0. 1797
ys [0.0127 | [yE [0. 0147
2S |0. 0838 F 2E |0. 1338

e Block type: Solid
e Thermal specification: Solid material = Al-Die Cast, Total power = 0. 465 W

SERCR B i Update 324 AFfIIAE 24

61 PCMCIA E.

PONCIA <1 ZD A T ko o

(a)

1F Blocks THIH T #ihi New 24 F ¥ B BTk

e Name: block—-pcmcia
e Start/end:

xS |0. 2487 r xE |0. 3335
vs [0. 0057 F vE 0. 0247
20,0461 | |2E 0. 1113

e Block type: Hollow

Qg A
HE IR 7 S 58 S22 R R P I 5404 7 PR J o
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(a)
XTSI R, 1F Blocks [HIHRH 5 New 44 10 B an @ -

e Name: block—psl
e Start/end:

xS |0 (_E5§'0.1377‘
yS 0.0057‘__Eﬁ§.0.0227‘
zS |0 T_E;§l0.0461‘

e Block type: Solid
e Thermal specification: Solid material = Al-Extruded, Total power = 0 W

(b)
X FA5 KTk, 7E Blocks [HIBR A #ith New %41 W& R ETE:

e Name: block—ps2
e Start/end:

xs [0.003 | & |o. 1347‘
ys [0.0087 | |yE |o. 0197‘
28 |0 - [2&o. 0131 |

e Block type: Hollow

10.
B — ORI IRRER —HA KT # AT
(a)
1F Blocks THIH T #ili New #2400 B W BTk

e Name: block—space
e Start/end:
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1.

12.

xS 0. 0127 r’; 0. 1003 ‘
yS |0. 0097 rﬁ 0. 0227 ‘
zS5 |0. 0838 r’g 0. 2355 ‘

e Block type: Hollow

(b)
LT Done $&ENHHNME IFICH] Blocks [HIHR

4 block #sfFIHAN—4H,
(a)
.

Edit —%Current group —3*Create

%Query R HE 5 4K group. 1 .
{5 Query AFHEAEC ik Done L

ﬂ(g;ﬁﬁ block X% INE] group. 1 4.

{5 Vode manager 11111, ¥ick Groups T+ 5.
i1.

Al group. 1, %E# Add —+Name/pattern
i Query XiEAE.

iii.
ff Pattern for objects to add SCAMEH A block*, i Done FZEHMfiE.
Lk, AL Add — Screen select entry,

R I B P s FE2 w19 9 1 block.

o
IR LA NPT T H R, 7] LU A7 Model manager 77 l7' group. 1 FHIX]
B2, M H S 1 7 Remove from group F5EXTS .

BUZE 2K —k PCB .
PRI 1157 PCB BN plate W RFERAAEPCB ¥R, Hlg#5 & X plate X4 /2 /8 1]
(a)
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sy O gl el —ANH0 plate, S5 i 2 14147 IF Plates TiAR.

T PCB, i L e/ s, ST I
(b)

1F Name HE T AXT B 4 FE pebl, ##%<Enter> FEHAE -
(c)

15 Geometry FR%5E.

(d)

7t Plane FHif=iikfs X-Z.

(e)

NG AL FRE
xS 0. 2037 r’; 0. 3335 ‘
ys [0.0042 | [yE |- ‘
zS |0 r’g 0. 2268 ‘

(f)

i Properties #52%.

(g)

1F Thermal model #“i%£#% Conducting thick.

(h)

BE Thickness (JE/E) 24 0.0015 m.
?(j%)Solid material FHF%IEPE solid-peb.
1(%];# Total power JNHLZ{H O W.

Eq?ili Update #HIAfIME L.

B 5 — 3 PCB K.
(a)
1F Plates T Huds New #2241, FF&E W FEME:

e Name: pch2
e Plane: X-Z
e Start/end:

xS |0. 1127 r’; 0. 2037 ‘
yS |0. 0042 r’ﬁ - ‘
|

zS5 |0. 2268 r’g 0.0758
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e Thermal model: Conducting thick
e Thickness: 0.0015 m

e Solid material: solid-pcb

e Total power: O W

SERBEE JEid AT ili Update #2401 PAFIIAME X

14.
B 5 — B FE YR
(a)
1 Plates THIAR T Bith New 3%4fl, IF%E W FEdk:
e Name: ps—platel
e Plane: X-Z
e Start/end:
xS |0 ’7 xE |0. 1377
yS 0. 0042 ’7 yE |—
28 [0 - |2E 0. 0698
e Thermal model: Conducting thick
e Thickness: 0.0015 m
e Solid material: solid—pcb
e Total power: 2 W
15.

B S8 e rE YRR,
(a)
{F Plates MM Hids New 240, FH%E W FETE:

e Name: ps—plate2
e Plane: X-Z
e Start/end:
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xS |0. 1377 (_E55.0.1977‘
yS 0.0042‘__Eﬁ§.—— ‘
|

2S5 0. 0078 T‘L;§l0.0698

e Thermal model: Conducting thick
e Thickness: 0.0015 m

e Solid material: solid—pcb

e Total power: 0.4 W

B — B FABH.
(a)
{f Plates A ¥ New #2240, JFREW NEME:

e Name: cont-resist
e Plane: X-Z
e Start/end:

xs [0.1207 | [xE |o. 1797‘
ys [0.0127 | [yE |- ‘
28 0.0838 | |2E |0. 1338

e Thermal model: Contact resistance, Specify resistance = 0. 0025 C/W, Total
power = 0 W

(b)
HLiti Done FZHEIAHIINELIF IS Plates [HIR.

B 7 AR LB 1 ShAE & PCB AR_E FDIFESL 1
(a)
ok W A0 ANETIN source, ARG My 2 454147 IT Sources K.

(b)
BIEEH —A source ( source.1).
i

.15 Geometry FR%%.
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ii.

X} Shape 1E££HL44 1] Rectangular.
iii.

¥ Plane ™k X-Z.

iv.

A AR AR :

xS [0. 1157 F xE |0. 1427

ys [0.0057 | |yE|—
2S |0. 1598 F 2E 0. 1818

V.
il Properties Fr%%.

Vi.

7t Heat source parameters f=H'# & Total heat 4 1 W.
vii.

i Update $ZEIAfIINECL.

(c)

B 5 — A source ( source.2).

1.
1E Sources [ it New f#Z41)F B W NS4

e Shape: Rectangular
e Plane: X-Z7
e Start/end:

xS |0. 1157 ’7 xE |0. 1877

vS 0. 0057 F VE | —
25 0. 1922 F 2 0. 21355

e Heat source parameters, Total heat = 0.594 W

SERC I B R ICAE # it Update 351 ARIAE .

(d)
UL EPRAIHE source. 3 F source. 7, ZHBCEM T :
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e source. 3:
o Shape: Rectangular
o Plane: X-Z
o Start/end:

xS [0.2887 | [xE 0.2607‘

yS 0. 0042 r yE |— ‘
zS |0. 0628 r zE |0. 0908 ‘

o Heat source parameters, Total heat = 0.55 W
e source. 4:

o Shape: Rectangular

o Plane: X-Z

o Start/end:

xS |0. 2887 r xE |0. 2607 ‘

S 0. 0042 (_ vE | — ‘
28 0. 1578 | 2B 0. 1848

o Heat source parameters, Total heat = 1.15 W
e source. 5:

o Shape: Rectangular

o Plane: X-Z

o Start/end:

xs [0.2257 | [xE 0.1877‘

yS |0. 0042 r yE |— ‘
zS5 |0. 1168 r zE |0. 1538 ‘
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18.

o Heat source parameters, Total heat = 0.594 W
e source. 6:

o Shape: Rectangular

o Plane: X-Y

o Start/end:

xS [0. 1003 er 0. 1277
y$ [0.0057 | [yE 0. 0227
25 0.0461 | 2B |— ‘

o Heat source parameters, Total heat = 1.5 W
e source. 7:

o Shape: Rectangular

o Plane: X-Y

o Start/end:

xs [0.0377 | |xE |o. 0677‘
vs |0. 0057 r JE [0. 0227
25 |0. 0461 r 2B |

o Heat source parameters, Total heat = 1.2 W

(e)
il Done #%4H <] Sources [HIHR.

B CPU JXU.
CPU WS 2B FAFIE 26 & X T AR i - 1 BT 5 -
Volumetric Flow Rate |Pressure Drop
0 25. 2
1. 33e—4 20.8
2.33e—4 15.6
90
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2.99¢-4 10. 4 ‘

4.05e—4 0 ‘
(a)
L @ T e ASETR,  SRJE di 2 AT IT Fans AR,
(b)

it Info FR%2%.

(c)

1t Name HEH ¥ AXT R A FK cpu—fan, $%<Enter> HME
(d)

Mt Geometry FRZ%.

(e)

XFF Model as PRIFHLAIEIN 2d.

(f)

1T Shape {RHrHL4 LT Circular.

(g)

7F Plane FHiAirhik$t X-Z.

(h)

7 Location = 1A Center (Hpl) ARARUNT:
xC 0.1547‘
yC 0.0217‘
zC 0.1088I

(i)

BEEAMAEME ( Radius) o 0.016 m, WI[A¥42 ( Int radius) 4 0.008 m.
(j)

it Properties Fr%%.

(k)

ff Fan type FHif2Hi%E$E Internal.

(1)

1F Direction FE{RFFHL4 ¥ & A Normal and Positive.

(m)

1F Fan flow #2i%#% Non—linear.

(n)

58 S k.

i.
i Non—linear %341 Edit 341k F¢ Text editor.
ii.

7F Curve specification [HIAR 4 A _LikE P £,
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19.

Curve specification

The following curve specification conzizts of a ligt of
volume_flow # pressure pairs, which define a
piecewize-inear curve. Spacing iz not zignificant az
lang az the numbers are given in pairs.

0 0.2
1.33e-4 208
233e-4 156
2994 104
4.0%e-4 0

Wolume flow unitz | mads ﬂ [T Fix values

Pressure units M fmn2 El [ Fix values

.-’-'-.u:u:eptl Reszet | Ear‘u:ell Load | Save |

iii.

1F Curve specification [MiH B Accept 441
(0)

7t Fans [HiARk ' 5107 Update $24.

Fav:

WIRGAGIFIE AR, 2id7 Curve 57341 Bdit #4 4, )74 # Graph editor.

B R GEHE R
TR ETEN S BAFIEIZEE X T R 28 T T -
Volumetric Flow Rate |Pressure Drop
0 11.76
2.49e-4 7. 448
4. 99e—4 4. 41
7.48e—4 3.136
9.47e-4 0

(a)
{F Fans [HHR T 85 New $8 - 45 2 F 350

e Name: exh—fan

e Model as: 2d

e Shape: Circular
e Plane: X-Y

e Center point:
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xC 0.1677‘

yC 0.0148‘

_EE_O

e Radius: 0.012 m
e Int radius: 0.006 m

e Fan type: exhaust
e Fan flow: Non—linear (¥fift X4 E, WAL Y CPU XU [A])

(b)
#i1fi Done AIAE I I 1] Fans THIHR.

AU CPU XU 1738 XL .

i B — AN grille, Wik A 4T IE Grille TR

;&mﬂﬁ*ﬁAﬁ%%%gﬂﬂemmj%&mw>%%%o
gﬁ Geometry Fr%s.

égghapeF?ﬁt%tPﬁi%%Circular.
g%meTﬁﬁ$ﬁ%k2

ég)Location FE#i N Center (H1Ly 1) AAbRUNTR:

|
xC 0.1547‘

vC 0.0313‘
2C 0. 1088

()

% E Radius CF42) H0.016 m.

()

¥il; Properties Ar%%.

(h)

X Velocity loss coefficient GREEFI K RE), EF Approach Jfi%'E Quadratic
coeff. & 30.

(i)

Flow direction (HzhJ/) fR¥FNERA I of Normal out.
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21.

(j)
5 Update FZHIAfINE L.

1F cabinet JEIBEIE A grille, 7 cabinet WHEAIEE— grille.

(a)
7F Grille (AR i New 241G SE—NKHES grille, JEEW NS4

e Name: grille—btml
e Shape: Rectangular
e Plane: X-Z

e Start/end:

xS 0. 3394 r xE 0. 3454

yS |0 ryE —

zS5 |0. 1478 r zE |0. 2178 ‘

e Velocity loss coefficient: Approach, Quadratic coeff. = 3
e Flow: Normal out

TEE X&), 5540 il Update 124

(b)
BUEEZE “ANERHS grille fIEEHE grille, JEREW FS4:

o HTANESS grille:
o Name: grille—btm2
o Shape: Rectangular
o Plane: X-Z
o Start/end:

xS |0 TXE 0. 006

yS |0 ryE —

zS5 |0. 1478 r zE |0. 2178 ‘

o Velocity loss coefficient: Approach, Quadratic coeff. = 3
o Flow: Normal out
o HHE grille:
o Name: grille—back
o Shape: Rectangular
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22.

23.

Plane: X-Y
Start/end:

o O

>
wn

0.1127\__E§§'0.2037‘

0 (‘Eﬁ§.0.0127‘

0.2355 | |2E |— |

5|

N
n

o

Velocity loss coefficient: Approach, Quadratic coeff. = 3
Flow: Normal out

o

(c)
BT ) grille J&, "is Done #%4HKH] Grille 3%41.
SEBNTZEUIE 4. 2 Jra, TP T2 S0 (%A 7] 7 Orient e 71 FE).

B 4.2 oA e s

KA B LA A TR R (G 343 K 25 S B8ORS ) .
Model ——=Check model

Icepak =71 Message FjI717117K 25 i AR KA1 1] i o

o LA RO B E LA B A

Edit — Summary

Icepak £ 7 Parameter summary [HIHR 12 H P 1 5 X0 RITHFEA 8 . i) LLRT 25,
LI 7 Done F4 ] K TIEIIR . 27K B AN IEBIHI A, 1 1] LU 7 Parameter
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summary B/ EIEIEL: AR ZNEL T IE I Ly, TFAE G A 7 i
[FIEJETEN RIATIR,  FZIR BT B9 02— PR A BT 1 o

IR 3 AR

X TR, Kty 25 AL PRSI H X RAE I LR P A 2 i L
IEBIRIFT G IF T

Model ——+*Generate mesh

Lo AR S ABE Y 1 P A
(a)
1t Mesh control [fiM, WHE Max X size & 0.02, Max Y size & 0.004, Max
Z size & 0.02.
(b)
% Init height &I, JFi%A4 0.002.
(c)
1F Mesh parameters |Hif”Hi%k$f Coarse.
(d)
W'H Max size ratio & 3.
BRI 2 (coarse) M, W) Max size ratio HIMH RN R IRHIVTHT
MIREAN 2T LA
(e)
it Generate mesh J%41.
Icepak £1E75 i I R 2 [E] TR EJEE )y F- T I SR 4 D ST 1 10%. =Tk
e 1S RS EEA I F Icepak 501515
(f)
{F Minimum separation [HI#K T 7 Change value and mesh %4H4%5% Icepak AzENE
WERSE, dREEE A o
MIEAL LG, Mesh control JEpk'Y Display, Quality 1 Export #pnisb7%4 4%,

A ARSI v TS5 5 Do A T

?(ji:i)Mesh control [AIAR+ ¥l Display %%
n(ib)tlﬂ Surface fik$¢ All objects.

J(iC)EP Display mesh iZEJil.

PN RN PS5 A2 21 4.3,
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B 4.3: T %% Mesh on All Object Faces

o AR R AT PR R

é;;ﬁDisplay mesh Fl Surface i%Ji.

éE;qut plane 3T,

%;}et position FHuA:d#$% Point and normal (— fEAIEEL&TH) .
d

Sorre P L.
i

58 ( PX, PY, PZ)[Asha¥cE (0, 0, 0.117), ( NX, NY, NZ) [Hst&¥E R (o,
0, 1).

B ELL R (0, 0 0. 117) - ° VT 1iiags.
1.

% Display mesh JZETii.

1ii.

13 Plane location N[ HKAE B 11 A7 o

(e)

_ Y
SR 2F 3o ZTHERE.
i.
HW VY Display mesh j%&Tii.
1.
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K CPX, PY, PZ) (0, 0, 0) , R (NX, NY, NZ) &b (1, 0, 0) 2& (0, 1,
0).

N o e s Yy

KRB ENL O, 0, 0)X5H) — 2 FIHRI T~ 2.
iii.

Turn on the Display mesh option.

I R 7.

(a)

Y V¥ Display mesh j%&Tii.

(b)

i Close #%%H¢H] Mesh control [HiAR.

SR’ 4: BRSPS

TG EZ B, LG E— RPN Reynolds #(F1 Peclet %, H A2 M T IEH

SEAREY] Reynolds 0l Peclet %4.
[dSolution settings —BElBasic settings

(a)

1F Basic settings Mt 8 Reset #%4H.

(b)

K 7r Message & 1% 1A

Reynolds 20H1 Peclet 0K 297} 542 4200 1 3000, A i85 20700. BESRC 25 80 %
TR T - YA BT L

(c)

ity Accept ARV IV K if 28 3

S], 5: RAERIBIIHE S

Icepak 77145 KMEZ HT £ H BV RIFHZY, 1HE H C AR CEIEMEED 7488 —1
LT . IR KA BB Tcepak, 1 ] LU F 7T 7 2 LRAFHT T H 26450 Hr o
(UIR A5 Fr i Icepak 155 745115, Icepak £ E F74 i LA T IRAFHI TN H X
. )

File —Save project

S 6: KR
1.
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¥ Number of iterations GEAC %) Bk 200.

[dSolution settings —*EBasic settings

Basic settings ! m
Mumber of iterationz 200

Convergence crtena:

Flas 0.001
Energy 1e-7
Accept Reszet | Ear‘u:ell

(a)
1 Basic settings [H#R .7 Accept F%4l.

iAo 240 (under-relaxation factors) .

H1 T HEZEIIS I G B, Wi B3 i Z 4 (under-relaxation factors) HI#HE
I E

[dSolution settings —sElAdvanced settings

MM Advanced solver setup JHIHK.
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Advanced solver setup ! m
Digorehization scheme 1=
Fressure @ Standard  © Second © Body Force Weighted
tMamentum & First " Second
Temperature & First " Second

£ First © Second
¥ First " Second =
=l
Under-relawation Pressure 07 =
b ormertum n3
Temperature 1.0
Wizcosiby 1.0
Body forces 1.0
Linear salver Type Termination  Residual reduction =
criternan tolerance
Preszzure i :I | 0.1 | 0.1
b omentum flew :I | 01 | 0.1
Temperature flew :I | 01 | 01
Precizion ISingle 3
Accept | Reszet | Cancel |

(a)

% 'E Pressure [ 5t %220 (Under-relaxation factor) 4 0.7, Momentum % 0. 3.
(b)

7f Advanced solver setup [fi# ¥ Accept J%4H.

WE 277 R IR A6 5
CProblem setup —*EBasic parameters

(a)

1 Initial conditions £+, & 'E Z velocity MIWIUH{E -1 m/s.

EIE 11 2 7 o] ) B 4G T SR AR g T RN T 07 77 1] 7 132 1T T 4G A2 A 1 o
H1 T Icepak 15417 K20 KMFE#HNT a0, 1 GE-FEAEN NG 1T o0 27 1S HEX 77 17 7
I ZaRE IE BRG] 0] LLE R @ s 46 77 IR T (IR 25 >T),  #)
LT SEXT 17T T KA £ R 72
(b)

Hif7 Accept FRHIRAFIEE
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T
Solve —Run solution

(a)

PR¥F Solve [HIHR R ¥ E.

(b)

i Start solution F&AHITLEKAE .

KAESGAE 100 A EEACITst. (HAZ, YSHT 7 A CAHE U BE T AN ] T s 2557 o

SBT: mELSR

ASZR 2D 00 H A6 X S8 X S AR X BE 70 AL V2 200 CPU S Jr s Y AL AT
PCB MR (N FG 2. v i/ LAE /] Tcepak HIETELL 7 42 1T R 172X AU ) 2 R o

ERHEAL . IR, CPU S H . PCMCTA =0 B 5 3 1 (R =~ 1
XL L2 block PRI,  PIUE R #EZEZ N T block |- [9i/% 5

Post —*O0bject face

(a)

1F Name £ N4 FR face—tempblocks.

(b)

1F Object FH7A~H %+ block 4 group. 1.

B

i 2] IR E) | =741 7F Groups 1145 L2~ group. 1.

(c)

i Show contours kI, il Parameters F%41l.

! Object face contours JH/IK.

(d)

%1F Color levels j%#% Calculated , JFAEA LR FHiAii%k+E This object -
(e)

Huit Done FZEIAFINKE, BHTEIE B /NG K Object face contours [HIHK.
K 4.4 2oy T ablockZK G T E . 7Ee CPUL T AE i 5 R AT a1, &%
i SETA 91 K.
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B 4. 4: ffif. SRIK. CPU s PCMCIA R A H 5 =& i i o = K

(f)
1 Object face [HIART, HUJY Active iEIfFfHith Done F441.

R o 2R R
Post —=#Plane cut

(a)

7F Name #:H %I NZFK cut-vectors.
(b)

% Show vectors.

(c)

it Create 441

(d)

O R B B AL A IE 207 1A AL

Orient —3Orient positive Z

(e)

{F Plane cut [f#xf) Set position FHif= i+ Horizontal-screen select.

(f)

EETE R L1 cabinet HroaAb s bR 2o BE.

(g)

1F Plane cut [fiR [fiidk # 2 Update %411

Icepak £ 60U — 1 L P w193 B ETE B I K- Vi, 2510174, G5
BX— 2P, Z I cabinet D T . [ 4. 5 2SN A (Isometric view) .
(h)
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155l Plane cut [H#*} Plane location I ¥E KAL) 1 1HI AL E

B 4.5: o #HrHEERE

3.
{RAE I AE BN 3] A
YR HREEF 2] 25 2 5, 1] AR e X R g A it 2 ) 2.
Post —#Save post objects to file
M File selection X/i7HE.
(a)
PR¥FERAE 144 ( post_objects), Hiili Save $Z4.
IS¥Z

FERA R, AREIEIFRAE T AN A XU AT DY AN TE 78 21 2 10 A i
LU 2 3L N B BE 0 A A CPU S i RGE e A, el BEIK 91 °Co IR W0
N CPU B s sl LA 95 °C LUR. BT B0 2 — MR e R/ femilid N IZ
fIx.

FE R AR, IR RN IR )T 20 TR A IR fe vl 21 532 11
WHIZA.
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225 BUKIEICA N

T4

ARGk >) A MJEEE. H AR Bolt gk ) 4 Pl AR BT, AECPUR 1 et 5
B2 B n] B 32 BOVE 2 A o SO K5 V2 AE AR AU PRI R, — Rl IR I Ve IE 2 I CPU
IYAR

M IXAN R AR T g

o By e DU ORAF (K050 H S E T 4e 9 i) A%

o 1ECA BRI G IN— S (heatsink) FI—AHAE (heat pipe)
o FBT N HIRT— AN IUH [R5 AR B 5

T ANR

A BB S Icepak [ EEHIT TIRZR>) 4 AR, DA ERR AL A 1
TP IRA LTS .

Z12) 4 PRI H SO A2 AN Gk ) ) AR A
] R A iR

MZR) 4k, TSR DK, > CPU S, Bk PCMCIA R, Y
BRPCB AR~ LR B, AN AR G0 b A A KU RGN 38 X P AL 2R G (3L 0 e i
TEARZR T, AR sgin—/MHEAES (heatsink) , JRIE I #VE R BICPUL Jr. EALUNIE] 6. 1
ZN
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B 5.1: [k

S], 1 ST NIRRT
1.

{1 I Icepak, il ZH M) faw (User Guide) 1.5 7.
Icepak 7/ /)7, Hz)#il] New/existing JHIIR.

2.

1F New/existing THIAR P Hitl Existing F44H.

#11 Open project JAIIR.
3.

7F Open project JHIfk'1, i%F Directories %K) notebkl, 4R )5 H.il; Open #%/H.
4,

EWNELOEEOE
2] 4 GIRFIIRAF T I BT i) LA IR TN o

Post —+*Load post objects from file

(a)

7f File selection XIUEHEH, i%#F post_objects 1.

(b)

Hif7 Open F%4H

Icepak ALK 4 (RIGHT G L PEXT R, A FE O] GES 757 2L T 1 ] o
UIRALR 2] 4 L5 E K =7 U T35 80085, TS H ) d B . o] e
7IModel manager 7l 1/f)Postprocessing | Hltnta #EH ilicut—-vectors , K77/
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Active HHi, XL fFcut—vectors |74 PENI S 27 F)Model manager P /1//Inactive

A

DRAF 2FT I35 H SCAT

B I T 1T 1E A SSENT R H XA o

File —#Save project as

Save project

Ditectory: |Z.ACERAKTUT - = o4 €| ¢
pc rokeblk
w3 radiation Save nat needed
mp BEAmplifier Versi |
Epd lrahzient ErEIon
¥ Copy mesh data
[ Copy solution data
¥ Save postprocessing objects
1] ILI ¥ Save picture file
Project |notebl2 Save
Cancel
(a)
1F Project XCAHET, Y4 notebkl N notebk2.
(b)

U IRYE Version SUAHEA N2, M4 e.
(c)
il Save $4.

SR 2: WEINEIR S A HVE

IRAGA J7 A PEZIFER -1 ) — PN A — N
JCR M A ik (ps—plate2) [-.

A Hh .

RGP 1 L Leb L ockHEEZ T K. 2528051 i LU Icepak #21£1Theat s ink X/ R 27
IE T heat sink 2 T G HIPY. 1EQY N X2 15 (User’ s Guide) 22 #.

(a)
i ot @ 504 60— AN block.
(b)

et 2 454147 IF Blocks THIAR.

(c)
251X block fRE W FSHL:

e Name: hs—base

106
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e Start/end:

xS 0. 1477 (_E5§'0.1907‘
vS 0.0057\__ﬁﬁ§'0.0097‘
28 0. 0128 (_ﬂ5§'0.0461‘

e Block type: Solid

(d)

i Update F&4HHf5E.

(e)

7F Blocks [HIAR ity New $Z4LAIE S —NMH A, FH¥aEm NS4

e Name: fin
e Start/end:

xS |0. 1477 r’g 0. 1507 ‘
yS |0. 0097 rﬁ 0.0197 ‘
25 0. 0128 r’g 0. 0461 ‘

e Block type: Solid

(f)
il Done #ZEMHfIA, JF9<HH] Blocks [HIHR.
(g)
PEOUVER 5 NB R, 76 @771 AR 0. 008 m.

1.

#il; @8 4541147 T Copy block fin [t

ii.

&\ Number of copies {H N 5.

1ii.

P& Translate EIJFIEE X offset & 0. 008.

1Vv.
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. Apply 24
Icepak 41 55— 19 5 TNHEEDL, 72 7 e [E]E 2 0. 008 m.

QIR
TEARGE T R E L A G TR LR, KA —FrUlr il FE LR S S E
—FF (A TESEHE RGN IRAGET) 1 it BT IE R A 1 0 A R A TR

AH)FHELE . G FFZH ( m) A LUy Pl R H -

= Ly 5. 5-1)
'L’ Rh = L \ Ak 172,
At F A R, BTN X TR,
Ry, — 0.2 .

S0000
, W7  TELT I T 10 -G ER B AE H 150. 77
Materials JGIH'171 orthotropic conductivity I | i L2 X481,
(a)
s O g G AT block, SRS i 3 H 44T IF Blocks THIfR.
(b)
HPHERR WIS

e Name: heatpipe
e Start/end:

xS [0.1667 | |xE |0. 1717‘
ys [0.0057 | [yE o. 0097‘
20,0128 | |2E |0. 1338‘

e Block type: Solid

(c)

S PE SR P A L

i.

1F Thermal specification [f] Solid material FHi#:H, % +% Create material.
MH Materials JhIHR.
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M aterials ! m

Info  Propetties | Motes |

Matenial pe: & Solid Suface ¢ Fluid
Sub-tupe: | Cusgtarm

Denzity | 1_EI| kg/m3 :I

Specific heat | | :I v Edit
Conductivity | | ¥ Edi
Conductivity type IIsDtrl:upi-: :I
[ Fix values

|lpdate e Fezet Delete

Done Cancel Help

ii.
Hits Properties FnZ%.
111.

5 Conductivity JEHIN) Edit 444l.
7/ 7F Temperature dependent solid conductivity JHI#K.

Temperature dependent solid cnr!m

% Constant [ 30000 |wimk 7|
" Linear

|| [wimk ¥
[
 Curve ﬂl

.-’-'-.cu:eptl Reszet | Eancell Help |

iv.

7 Constant #2rFP#%iA 30000 W/m-K, Hiidi Accept F%4l.

B/ (density) FIHH (specific heat) il B HIANLMHE, HrLliy o] LUREF#HEE
1H. [ FLHT 2 SR FR AR P T (1

V.
7f Materials [fI#R[¥) Conductivity type N4~ i%+¢ Orthotropic, A¥EE 7 M)
1SR E NN EE -

e X: 0.005
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«Y: 0.005
o Z: 1

vi.

1F Materials [fH i Done #%4H.

Blocks [BIR7<2 02 Solid material #Z heatpipe solid material.

(d)

1t Blocks Gk 17477 Done $%4.

TEHENIFZEIUIE 5. 2 Jror, I T2 (Z A ] - Orient 4 H1EHE).

B 5.2: BXUREICAS BT e A Y

3.
For A AR AR A A TR (e B 29459 KT 25 S BUGTE IE M AL e %)
Model —=*Check model

4.

o A AR TP O6 R LU BB IE A
Edit —3F Summary

Icepak £>71- Parameter summary [H/H 1750 H R 1SN R IEH G 1] LLET 2
Zr I 7 Done 14 H] TR . 27 KA IEGIHTBEES, 1] Ll Parameter
summary JHIIR T EFENELE: AR ZEE L 5 M i, AL ERI A 1 AR
[P ZY X RIGTIR,  FG2R) 1T 77 20— FE A BT I 1 -

IR 3 AR

X TEPHA, Ky — 25T T H REEG LR RS 8 94 i e
IEGIRAF DG F 1L -
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Model ——=3Generate mesh

1.
AR P PR
(a)
REFESR S Tutoriald W 5E I Mk S 44
(b)
Mt Generate mesh 1%4H.

PLZR > 4 [RVREIR) 7 V00 2 A i

SR 4. RBERIPRES
TG MEZ F, LG — R Reynolds #0f1 Peclet %, G427 M T IEH
KA ) Reynolds Al Peclet %4.

[OSolution settings —3BElBasic settings

(a)

1F Basic settings AT #.ili Reset 441

(b)

Kr 2t Message T 1147 Hi IFI{H.

Reynolds Z{Hll Peclet 42977742 4200 F1 3000, UL 72 20idn. BRI 45 80E
T T s S ZE AT L

(c)

iy Accept FZALAfIA.

ST, 5. RAFEAELR|TH H SO

Icepak 77145 KMFEL = HBIRAF Y, 102 H CIRRAY (HIEMIED) 13888 —1
AFHIT 1 BRI SR AEL B H} Icepak, 15 i) LIFEFT1T T 2 R1FHITH H 25777
(IR 52751 Icepak [F55- 17714571 5, Icepak 2> H X4 mii LURT IRAFHIT H X
1t.)

File —Save project
S 6: KR
1.
¥ Number of iterations CIEACE%D) #8Xk 200.

[OSolution settings — EBasic settings

(a)
1F Basic settings [ . Accept 4.
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BolfAnh 230 (under-relaxation factors) .
[ISolution settings —sElAdvanced settings

#H Advanced solver setup JHIIK.

(a)

& Pressure HfATth &% (Under-relaxation factor) 4 0.7, Momentum 4 0. 3.
(b)

1F Advanced solver setup [fHR &7 Accept F44H.

AR/ CRA =8
Solve —=*Run solution

(a)

fR¥F Solve [HIAR H I HA .

(b)

Mg Start solution FZ4HFF4EKAE.

KAESGA 140 ZCEACITIEL. (HAE, WS 77 A CAE T BE HE A [ 1T s 1 2557

SB’ T REER

Ky TF B Ko it 7 2 T R A HERE, i EAEH 45 2T 4 G 7 PR 5k
I B R AFET R

1.
EWNEY (PO
252 4 G TR T — TN ML, (R ] LA ARIER A
Post —+*Load post objects from file
(a)
7E File selection XJiGHEH, EFF post_objects LA
(b)
Hiit; Open 24411
Icepak ZHAZE>T 4 GAFHIT M FEN R, FHALLFE 1] GES 7 L 20 BRI 1)
WIARAZE 2] 4 7RI SE R = L Tr5 5007, TS 50 2n 7 FE & 1. 1] L
7IModel manager 7l 1/fJPostprocessing | Hltnta #EH ilicut—-vectors , K77/
Active HWi, XL fFcut-vectors |74 PENI SR 27) F)Model manager 7 /7//Inactive
VY=l

2.

WoRIERE . UK. CPU Sy LRSS . $UE . POMCIA RAIHIE B E =K, KAIX
WSS R TR S block, KIAR R B H] J5 A XS % face—tempblocks W8T
block 2 [H] S 2 I BT

(a)
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W 5 A HE X G AN 1E Model manager % I1(1) Inactive 75045 F, MIHL# Model manager
% ) Post-processing 7755, RJGAEHH GHEHES B Yes #AIEHAEAN Y
1.

(b)

£ Model manager %I, A5 Inactive 174 NI face—tempblocks X%, 7E
R ISR LR L Active.

BlockX1 5 (fH: . #UK. CPULL Fy HUdhas. V. POMCIA-R R RLYE) /01 1934 /2 =5 /4
G EIcepak JIIER T, 21 5.3 . 1T BICPUL i 13K F 45 i JE 1R 1)
L, A SEIERA LT 71 V.

B 5.3: ffE. UK. CPU YAy HUHhgs . #VE . PCMCIA RATHYE B =K

&

p=

gl

/

LERG ], RIEMCT 252] 4 AV RIRIRY, 31 B CPULC Fr OV FE 31 v] #5252 13 [l 2
L B — AN A T — AN R AECPUS I PR 720 20 °C, M 91SCRERI71°C, 5E24T
A RZHCPULT | i il & 95 © CIRBR .

252 6 ARELLMM
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I+
XA HRE LA T AE A7 R IR AR ) ALK 58 s R A I 2 A (1 X 31
FERANHRER, IRk 2
o FIIF—ACAAFAEN Icepak T H .

o ER—NEIEL: M (non-conformal mesh).
o FNIF LR M Es IR .

T ANR

RABRENAIRCLATE T Tcepak H 5 AL IF HAR LRI T 0 1. L&
SRR SR A (1 2 SRS BEAT ] H PR 403

] IR

R HE A B ARG B IR, s AN ARl TOW (R AEAHIE
WE T Lo XA FPEREAG FAEALT— A MBI g, MIE R RGE RN 1. 0m/s. PS5
JEh 20°C, RIS it o
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AT T i iy

7.0 )R

B, I ELFENITHE

1.

s
ICEPAK ROOT /tutorials/non_conformal/non_conformal. tzr

PRI TAEH 3. ICEPAK ROOT 24511 Tcepak 2235445

2.

J53)) Icepak, ZWH 7 FMHP) § 1.5,

> Icepak 737, Newlexisting /A 1F5> 50/ -
3.

il New/existing THIHR 7 ) Unpack.
File Selection /74 /%2>Hi 7.
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7 File Selection [fifk, HF 4610 H CAF non_conformal. tzr

Open.

i H il

Location for the unpacked project File Selection X/ 75 #E/7 <> HI B .

# Location for the unpacked project File Selection X iEHE, FEARBUE L4610 H 5L
PEPRTERT H 3%, 7E New project SCAIKNBIA—NTR B BFRIA 5 R Unpack.

Icepak #7571 EE B 1142 78— PR R a2

1 1] LU BUFR 2 P (T Cabinet ZE27 EZEIT 1D JEFS . 22 (8] bR T 3 R 1
7B I i) LU B b Ay R Cabinet 9 A, 2 G U I E, H#

Orient 3£ +/1//7 Home position.

DRAFIZANE H 28 (1 30T

BPFETC VTINS5 A FING I F LT 180

File ——#Save project as

Save project

Dhirectary: Ia"humefusers’

-] & o §l e

Save not needed

Werzion |

¥ Copy mesh data
[T Copy solution data
¥ Save postprocessing objects

[] ¥ Save picture file

Froject |non-confarmal-new

Save

Cancel

(a)

7t Project SUAKES,  Hi A FK non—conformal-new.
(b)

Hii Save.

LI 2:

A — GG R

XTI 5 HF F I AT PRI P 1 o

SRR G g — A S TR A
Model ——Generate mesh

(a)

1F Mesh control [k I, % & Max X size Z% 4 0.02, MaxY size Z% 4 0. 02, Max

Z size Z%°4 0. 05,
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(b)

7 Global settings 7, #fiik Mesh assemblies separately 3£ 4b T3¢ HPIR A o
(©)

¥.15; Generate mesh.

1R FHICHIH R, DI, FIR K G

RO AT R A

(a)

¥l7 Display &5,

(b)

FJF Cut plane £,

(©)

fE Set position FH7x{FF&H, L Y plane through center.

(d)

1 JT Display mesh i3 .

PIFE A 29 T cabinet A0 x-2 BT, T2 JEEEX 7R Tr) L, G
Jr-GE)— F I IS R B FIX B B s 50 50 H A 49 %5 35000,

K 7.2: ELR

A A 7

(a)

EXH % % Display mesh #£70i ,

(b)

i Close 1] BAJCF] Mesh control [HIHR
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SB,3: RMERIRE

HIIGEIZLZ T, 6141 Reynolds A7 Peclet £0/79 18 K & 2 7 1A 11977 5

7 Reynolds and Peclet %51 %518

[dSolution settings —yBElBasic settings

(a)

i Reset #2411

(b)

K A {F Message 7 I H 7R (P {E

W25 47 : The Reynolds and Peclet numbers are approximately 12600 and 8900 ,
respectively, so the flow is turbulent.

(©
i Accept SRERAEKARAS I E -

SB, 4. RAFRE B —AIHE S

Icepak 2 A RME I T H S0 RAF I, HAEL A2 R A RAEL T H T 30145
PR (LFTIIRE) . IR 5.2 FidB i \cepak, i) LUFT IF B2 45 (RAFHI 0 H XA
FEAS \cepak KL P (LR 577119 \cepak HFEHAT il 5, \cepak 7415 Fz)
T 1T 2 i TR 950 H e )

File —*Save project
1k N
ﬂ/g% oF Vl"ﬁ
1.
&AW
[OSolution settings —3BElBasic settings

(a)
BHn Number of iterations & 200,

(b)
M Accept.
TFiETHE .

Solve —Run solution

(a)
€ X Solution ID & conformal .

(b)
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Bds Start solution JTEAHEAT V1.

HEAFET0 LRI VT AT FL LT TR AR S
SE6: MAELER

AR 261, (s \cepak H9.u1 28R 75 1 A 72 BT RS FI RGP 4257 2RI

JSEHIE -

Report — Summary report

1.
S SN 7 A R AR BE R 4R 1 o
(a)
7t Define summary report AR+, i New.
(b)
7 Objects [ F Ak, EFE heatsink.1 Jf i Accept.
(c)
7t Value 1) F 0813, 1EFE Temperature.
(d)
Xf source.l EEILIE (@)F] (c)-
Define summary report Em
Jolution D % Selected | conformal Celect
 Multiple
& Time
 Step
¥ wiite bo window
[ wiite bo file Erowse |
Edit units
Objects Sidez " alue Paramz Comb  Act -
object heatsinkj All :I Temperature :I Edit 3 ¥ Delete
ohject s-:uuru:e.'lj Al :I Temperature :I E dit 3 ¥ Delete LI
Cloze | Mew | Load | Save | Clear Write | "Wiew file |
(e)

Heh Write gt nl AR — /N B gk,
Icepak ##°777/F—7> Report summary data /A/#k, 734, HHGRIRG I &7 E R
R LG5 JEFFAR N HIAK . 1R AR Eid /29 % 36.7 °C
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Report summary data Em

Solution ID = conformalBs =

Object Section Sides Ualue Hin Max Mean Areafvolume
heatsink.1 All All Temperature (C) 28_2378 36.6647 33.2208 0.189118 m2
source .1 All All Temperature (C) 35.1657 36.6647 36.2211 0.80159984 m2

=
Done | Save |
2.
#uifi Done 7] LA 4] Report summary data THi 4 .
3.

¥ Close 7] LAZ< 4] Define summary report [

FBT: NRAHHI—A Assembly

B 75 A R RTRT 119 4R e 61 i —1~ Assembly . X7 assembly /755 1 g pd7e

IR G IS
1.
B AR HER AR AR 1) Assembly
(a)
sty SR DARIEE /(1 assembly.
X /%7~ Model manager 7°/[7//7 Model 7745+ 61i#—7* assembly 747,

—~ Message & LIFF<E T, PIGIRFF2005) H BTz, 74 77— 13201 a7 2 PEE
VG TR AL iH7 OK IR H TR A 1T o

(b)

7t Model manager % ¥ Model 5 51 FiL#¢ source.1, #%{E <Control %, K51k
# heatsink.1.

(©)

FAT bR o, HEFURDIR S5 R R AN e 8 7R IR e 21 assembly. 1 15 4, SRS HATT
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PR 2B

YmE assembly F H.52 CHIL S,
@

£ Model manager % 134 assembly.1 47 %, K5 2 31 #41nl AT FF Assemblies

T o

(b)

MitF Properties £,

(©)

JF)3 Mesh separately iR J5 14 T R A S 4L

Min X 0.05\ Max X 0.05‘

Min Y \ Max Y |0. 05‘

0
Min Z |0. 05 ’7 Max Z | 0. 05‘

KIGRCIE LI G TEX I, XX EAES 77 2 A 0.05 miz2 MinY 217
17 Fecabinet ST T LT AR BT K o X NX L A4 17 [TAssembly ATE 2 19 PEZF 77371 6l
IPIELEMIRE o IR 1.3,

(d)

i Done AJ LA 'E assembly (12505 H. 5% M1 AR

K 7.3: B HEREE AR R Assembly FrAE 7R

S 8: QI MAELM
IR 2 7 RS I I 1 5B 1L G — A TELE P 1 o LN T L 15
Assembly 0 TR AT L 4§ S 51 5P RE AT 5T 15 o
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X A TR ) AN I 2 A
Model ——+*Generate mesh

@

7F Mesh control [T, & 2% Max X size 24 0. 02, Max Y size 4 0.02, MaxZ
size 24 0. 05,

(b)

7t Global settings ', JF )3 Mesh assemblies separately 11

(©

B Generate mesh.

1R TG IR, R ADHTIH 7, R 227K G

RO AT DR A

(a)

7 Display &5,

(b)

FTJF Cut plane £

(©)

{t: Set position T~HzA A& H, E$E Y plane through center.

(d)

FT 7+ Display mesh £ Iii .

WIS S22y 80 cabinet D x-z #iil, B T4 JEREEX Tl Ty L, il
Jr-GE ] — RN E ST LN BEA i X il 5 0 8 H A 29 % 25400,
ALGEFLEPI 520 H 19 314

K 7.4: Non-conformal Mesh
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A A SN

(@)

B %+ Display mesh £,

(b)

M. Close 1] LLICH] Mesh control THIAR .

SB,9:  RAFHMEB|— AT H S

lcepak JF 2 AR ITEEL J7 1SRN, (A TSRS T CF 5 (R
H (IR e WISRAF A 21552 Al i \cepak, /AT LUFT T 023 (R 1190 H 317
TEAGHN \cepak ZREEAMTo  (UILRIFIH 255719 \cepak HFEATT 15, \cepak 71 F5)
FEAIN G 2 A (R TT XA )

File —%FSave project

SR 10 &
1.
T SOEADHL
[CSolution settings —BEBasic settings

(a)
1 Number of iterations 4 200,

(b)
o7 Accept.

T
Solve —2Run solution

(@)
€ X Solution ID & non-conformal,

(b)
#iif Start solution JFAARHT UF
15 H5 1850 P2 AT B TERL, AR i L LA T RIS AN 92

SB1:. KRBEgER

2, s/l \cepak 4958 577K A7 L R 7FE)HH s HIFIFE N7 ms . @2 MG
SENTTE

Report —FSummary report

1.
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5T LA 7 HAES A 2 AR 7

gDefine summary report THARH, Hi New.

ggObjects KR A, %$E heatsink.1 Jf#idi Accept.
g':%)Value (1)~ a1k Temperature.

%(C‘jj;)source.l TR E @)F (c).

e

i Write 5tnS BLENTE — MR 45K,

Icepak ##z>777F—7 Report summary data /G/#k, 7#XH, HHFIZIE )% RZIE
FIPL i R 2 s iR idRm TRt fEA 27 % 36.6 °C, #7120 °C J9H L
JELEE T 165 °Co i TR GIELEM 19 47 RA AT

2.

#¥il; Done ] LAZ% 4] Report summary data [t .
3.

i Close m] LA 4] Define summary report [HiH .
=g

FERRA AR, AR A ] B TR e AN A BRI 2, Bt T e 4 R s A e 2 A
K, IF HECER T WM kS 108 H R S . BRI S A% LU 22 I () PR B H b T
25%, AHRAERMEES R AR AR IR ORFFAH R o
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317 Zoom-in B
A

IXANHFERT A T AR A 2B B B A A A shRF e, FF HLERES T JRiiB Ak )
zoomed—in AR 45 L

RN R, IRf a2

o T FF—ANCEAAEN Icepak Tl H
o JE SOBSIhRE R SR

o AlEE—A zoom-in AR

o P BRI ARIEAT Y 20 FN 5L TR A
o G —AMRL IR 1) 5y

T ANR

XA HRRBUE IR O LK T Teepak S AT H T AR Ot P BT se ik T 208 1. 2t
RIS AR 1) 20 B 1A T ] PRIV A

] IR

AR USRS TN, BT (PCBs) A SSHLRAIFAL. BF
A1 POB B A7 T A1 7] I EAE AR AN, 45 POB YRS 300, X MYUAE Teepak
(e POB BT IL 0 2 AMPARKUE- — MRS B, 53— Ao bR 2
TP AEATGPEPAR I B A T 58 POB AR L IFTA TGP H I PRI, I HARAGEF
RIS 30 V.
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AW ;
J K _ ﬁ P
x\ x\ %Ajﬂw%y i, N
x\, Hf i
\m\\xf SNY \f,y
) RN fﬁﬁ,ﬁﬁx\ .

\ ) \ PAN f,,,,,,ﬁ,;
\\M\ \\x f/ /ff .,,.

/ \ /4 x\/xff/x =5 AN
..x.._. .‘.\ ._\_‘».. T ...“.,..__.J... |||I’.l_rih
LA H x., RN /,ﬂ,sf
// // .. iﬂflﬂiﬂiﬂ. F@
H.J.. L.IJ.!IiH.“ﬂJJﬂM_F....I-I,I

ﬂ \w.x i ,/f, .., _qu..ﬂ.-r# ;
\ NS ﬂ W L R "ﬂ.m | S " p
N, /// o Y'Y / ya

_ .?,. ot o p
_/... ..f/....//f . \.\p .‘.x‘.._\.\._. //....H.., ...__ 4 .../.,.H. ; \\
. SO K
NN CANTAN

R3S

K 8.1:

T — AR H

AL

WIR 1.

—i

ICEPAK ROOT /tutorials/rack/rack. tzr

R Icepak 2235 4%

ICEPAK ROOT

ORI AR H 3
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JA3hlcepak, ZUWH TS 15,
2 lcepak /7z), Newlexisting X/ i7HES 27 Hi 2

L Newl/existing THIAR ' 1) Unpack.
File Selection /a4 /5> HiPH .

7+ File Selection THIH, JEFIEZEMTH X1F rack. tzr I H.¥d Open.
Location for the unpacked project File Selection X/ 75 #E/7 <> Hi B .

# Location for the unpacked project File Selection XJiEHE T, e FEARBUE L4610 H SC
PERTER H 3%, 78 New project SCA A A —AN I H B FRAJ5 Hifi Unpack.

\cepak #7571 B B 1742 75— 08 FE 17 B2 I 2

I A LA B FR A FERAE Cabinet ZE27 JE#-1T D JEFS s 277 18/ b 1 B R
178 A ] LU B 4 A4 Cabinet A . FFEM L 2R 19HA, HF
Orient &£ +/71//7 Home position.

TRAF XA H 5 13 A F
BPFE TV AEARIRSRIG A R BT 12

X —>Save project as

(@

7t Project SUAKEH,  HIA AP racks
(b)

i Save.

LR 2: Bl

X TP, R i L2 7 EUE I GI s L 2R 119 P 2 8 25 1R
A HIF S T LY P IELZ 1190 59 ) 2 12 o

Model ——=Generate mesh

1.

o A2 0 gt P A

;j’?)Mesh control TR, ¥WHE S Max Xsize, MaxY size, Max Zsize 4 0. 03,
;;) Mesh parameters 708158,  %E$ Coarse.

(E§1)§E Max size ratio [FI£U{EH N 3.

(E?I)E Max O-grid height [J%{i 4 0. 01

(e)
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FJF Object params LI H ¥ gwih.

Icepak /% 2>77 71 Per-object meshing parameters j7#k, 71X 2 17 2% X Object-specific
meshing parameters =4¢#/—/“block, /7 openings, F77# 1 plates.

()

X openings 1 & Object-specific meshing parameters.

I

/£ Per-Object meshing parameters Tt ', #E#¢ opening.l.

ii.

24T <Control>BEJfi%+¥ opening.2.

Per-Object meshing parameters /#7805 < 12771 7F,  # i L 2 i £ Object-specific
meshing parameters =47

iii.

$TJF Use per-Object parameters #£i .

iv.
FTJF Y count Jf7F Requested F%i A 10,
9)

Zﬂ“?*ﬁﬁ% Object-specific meshing parameters.
%&Per-Object meshing parameters THItH, EFE plate.l.
}%@ <Shift>@#Ifik$ plate.2.9.

;:}.3-? Use per-object parameters i i .

;\;}T Low end height Jf7f Requested # %A 0. 003.

\i:.Tﬁ High end height J{-7& Requested % A 0. 003
;g)ﬂ%ﬁﬁ Object-specific meshing parameters.

%&Per-Object meshing parameters TitH, #E#E block.3.
;:U-T Use per-object parameters i i .

;;3—? Y count J7F Requested %A 4.

L‘S)Per-Object meshing parameters [fii ', 9. Done {R{7FITH ¥ Object-specific
meshing parameters [ I 5 PAT TR o

(?JE) Mesh control [k, i Generate mesh.

o T AR PR AR T P A%

(a)
7t Mesh control [t 5.1 Display #H..
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JETBRFF 25 R ) 2 s PR 19 1AL

(b)

FJF Cut plane £,

(©)

1t Set position FHiHEH,  EF Point and normal.
(d)

IR X=y AR PR o

l.

BRI ZE (PX, PY, PZ) k(0, 0, 0.177), (NX, NY, N2Z)X (0,
0, 1).

BPREHES L 0, 0, 0.1T71)HIX-y #ILTHIIES

.

$T 7+ Display mesh i,

HEE TR RS # i, B 8.2,

K 8.2: T E TR AR AT

iii.
i Plane location T [ ¥E AT 22 5 sh AR Y (4R T .
KM R
(@
B 1% £ Display mesh £ 77
(b)
#i. Close \] L= [4] Mesh control THI# .
S 3 RABERIPRES

AL T, 061571 Reynolds 7 Peclet Z4471E i P2 #1057 1K1 5
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,f f‘ ~4
Ly o

1.
%7 Reynolds and Peclet %51 %518 .
[dSolution settings —yBElBasic settings
(a)
i Reset #2411
(b)
K A 7E Message 7 I 2 7s RI4H .
W25 % : The Reynolds and Peclet numbers are approximately 75000 and 53000,
respectively, so the flow is turbulent.
(c)
i Accept SRIRAERARASIACE
2.
WE A A .
[OProblem setup —3EBasic parameters
(a)
7£ Problem setup THi#k, 7E Flow regime #1#£$# Turbulent.
(b)
{FF RN Zero equation Jif A .
(c)
s Accept SRARFEE .
3.

iz 1] 3 Basic settings [fifi, JfH.ii Reset, #X)5 i Accept.

SB A4 RAFHEIB A TE SO

Icepak /&2 KME 12 7T H S0 RAFHREY,  (HAEIAETE R AR A RAEL T H CF 30717
FET (EF5MIE9) . IR0 7 11552 BB i \cepak, v if AT T EZ25 (RAFHGTH H AT
TEVGH I \cepak ZELE . (LR 24 B \cepak HFEH 7Tl 5, \cepak 721K Fz)
SFAIT G 278 i VR I H A )

File —3%Save project

S|,
1.

& B
[dSolution settings —BElBasic settings

()
B0 Number of iterations 4 200,
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(b)

7E Convergence criteria ', %3 Energy F{E 4 1le-7.
(©)

i Accept.,

& SRR S48
'ﬂSolution settings —b'@Advanced settings

(a)
I B e NS

e Pressure: 0.7
e Momentum: 0.3
o X} Temperature, Viscosity F! Body forces {45 Ji K £ »

(b)

My Accept KARFEX SRAA S S ETI W E

R, %7 Pressure A7 Momentum /74l 77 5k &9 0.7 f10.3, XFF
1] LU T] 57 802550 A 2L
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Advanced solver setup E m
Digcretization schemne =
Frezsure ' Standard  Second © Body Force Weighted
tomentum & First " Second
Temperature {* First " Second

¥ Fiat " Second
% First " Secord B
=
Under-rela=ation  Preszsure ny =
b amenturn 0.3
Temperature 1.0
Wigoozity 1.0
Body forces 1.0
Linear solver Type Temmination  Fesidual reduction =
criterion tolerance
Preszure i :I | 0.1 | 0.1
t amerntum fles :I | 0.1 | 01
T emperature fles :I | 0.1 | 0.1
Precizion ISingIe E
Accept | R ezet | Cancel |

T
Solve —3Run soluti

(a)

on

€ X Solution ID 4 rack.

(b)

#7F Start solution UG AT HHE,
G0 A RIS JER, AT e L TR AE S A s 6

#.
T 6: mMAELSR

X2, R/ \cepak &I AFE T A, LA 2 Fead 1 ZE 2 i /& A i

Ly 774 o

7R —4 plates I = K.

Post —+0bject face
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(a)

7t Object MU, WANFIRIER plate.2.2 2R 5 Hid: Accept.

(b)

FTJF Show contours &I Jf .t Parameters.

Object face contours &/ /#E77 7

(©)

#£ Object face contours [t ', £ Contours of 73 413& H EREFERIAI LR A
Temperature.

(d)

X1 Shading options, fr¥FERIARIILHE N Banded.

(e)

7t Level spacing FHuapk, CREFERIARIIZSE A Fixed.

()

£ Number 341, i 20.

)

%} T+ Color levels, {#FFERINMIEFE N Calculated SR J57E N1z 5% hkF This
Object.

(h)

Hrhi Done SKREORAEF R, RPITHIR, I H S8 B .

A 8.3 SR LTS R i i XA 29 % 25 ©C 2 32
“C.,

8.3: MR PP _E AU A

(M)

J< M1 Show contours £ Jf- #i.d5 Update.

BAFGETHT 97 EE B 1177 22 A 19 25 [ X A LR 78 255 7 F— 1 i 2
JT PRI K

7RI R AT Rk 1 P B
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(a)
7 Object face THifR - #ii New nJ LLENEE—ANH 15 AL B TE .
(b)
7t Object FHiyIErh, WFIRPIMME, EFF Fanl, $&fE<Shift> f#, &
B — R (Fan2.2), SRJGidi Accept.
(©)
JFJA Show particle traces %2 Jf- ¥t Create.
(d)
Fuis Parameters %41l £ Show particle traces 23 (1] i 1 »
Object face particles G/ /577 7F+
(e)
FTFF4E Display options H ¥ Uniform £ .
()
7t Object face particles [t , #1JF Display options K] Uniform #£I5, Jf HAE L
AHEFHA 50,
)
#£ Animation &, FJJT Loop mode i
(h)
1F Color levels 11, ffEEBRINIIESRE A Calculated 4R 5%+ This Object 75 F X yil3
s
(i)
Hurfe Animate 7] LLIF46 SRR T
1)
7 lcepak % 04 B, B 206000 Interrupt 42650 m] LA E H RT3 .
(k)
Hf; Done W] BAZC A TRIR -
)
5] Show particle traces ¥ 1 ¥l Update.
BFGETHT 97 EE B 1177 L 1 25 [ X i LU 28 55 7 F— 1 i 2
ST IR
(m)
iy Done W] BAZC A TRIR -

WoRTE Z TS B R
Post —*Plane cut

(@)

{45 ERIN M) Z plane through center.
(b)

FT 7T Show vectors 3E35 I 8 5 61 2 .
(c)

i Animate &3 Hi .

(d)
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7 lcepak % 04 B, B 206000 Interrupt 42250 m] LA (E H BT 103 .

(e)
K1 Show vectors JE T #.; Update.

B7RAE X R R R

Yjéal)Dlane cut Ak i New nJ LG — S8 1) Ja A H#E R E .

Jg*bi)% X plane through center.

g?ﬂ Show vectors L35 FLofi 1 4

gﬁ Animate F zJ) I .

g lcepak % 104 L, P40l Interrupt 4250 ) LS H w0 3 .
gé)l‘ﬂ Show vectors L1 #1157 Update. .

(9)
Hit; Done nJ LA A IR o

ST AlE—A Zoom-In LAY

1> zoom-in BT IFIRITSE — PN F ) Jed il e X FPRAETC EF IR 11 % 1
I FIGIRIE G HEGIHT 25 R (A BT RN H A A& 2647,
GO~ Zoom-in B, LT FE (T R ) PR . Icepak 4 2
7119 Zoom-in BEZ TR LRAF Z) T HIT H AT LU TS5 )26 7B

Post —+*Create zoom—in Model
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Zoom-in modeling E m

Zoomn project [ ook coom in Browse

Solution [D: rack Select
Min 0.083 mﬂ Select

& nflow  © Outflow € wal

Maxx [ 0122 m 7] 5e|e.:t|

O |rflow O Outflow Wil

Min¥ [T 018[m¥] Select |

& nflow  © Outflow  © wial

M [0 53038 [m 7] Selectl

© rflow O Outflow  © wiall

Min 2 EIIE Select |

© rflow O Outflowe 1% Wil

Max < [0 355600 mﬂ Select |

C nflow © Outflow % wial

.-“-‘-.-:l:eptl Fezet | I:anl:ell Help |

JEE T B L7797 H B z00m-in X i fE, XX I HEE X T zoom-in AT SR
o] LI [# T plate.1.2 A7 plate.2.2 #9X L 1F % z00m-in fIi2 5.

7& Zoom-in Modeling Tfifi ', {RFFERIATY Zoom-in project % F5°4 rack.zoom_in Jf
HARFFERIA Y Solution ID & #k 2k racke.

I R A AP R S -

Min X |0. 083

Max X |0. 122

MinY |0. 18
Max Y |0. 53035

MinZ |0.0

Max Z |0. 3556

zoom-in AZE ) — PN B ZAF R B AE T Zoom-in [ RREZEGSR 7] LLE K g 0T T2 7
Bitks ZFELTF Zoom-in BEZ ] LAFYHTAE L — R B2 1T KMEET RIS 29 B 2 19
B IRFAT o

LREFERIAIE Inflow LA Min X, Max X, Fl MinY.,
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EFE Outflow 1E4 MaxY (iR,
5.
HHE Wall 14 Min Z [0 7287,
6.
EFE Wall 1F 4 Max Z i F kA,
7.
i Accept i LABEE zoom-in A [K)(E I 5C AT THIAR -
Icepak FFSHF4GGYE# —1 zoom-in #7571 Message window 752 s LI 971 4 o
Objects overlapping Em
The following objects are averlapping the
boundary of the defined region:
block. 4 =
block. 5
-
Select one:
1. Exclude them from the zoom-in model.
2. Besize them 2o they are inzide the zoom-in madel.
3. Cancel the operation.
Exchude | Resize | Cancel |
B 8:  FTFF Zoom-in FEE!FTH H SOt
1.
7 lcepak H 4T JF Zoom-in [{135 H LA
File —Open project
2.

7t Open project [t , EHIH A rack.zoom_in 3 H #.id7 Open.
Icepak 7= AE G 1702 zoom-in A7, /& 8.4 oy 77 zoom-in B IESEN
%7@0
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8.4: IR L) Zoom-In AEAY

£RAF zoom-in A K —ANFr v I H S0

X —=Save project as

(@

7E Project SCAMEH, HI A FK rack. zoom in_chips.
(b)

Hii Save.

S 9: Y% Zoom-in FEAY

SR 19 28 FEG 15 AN L2 7 PCh L9 7C 11 16 25 —1~-F 44 /2 # (conducting thick
plate), A &#u# 2% 30W. #2147, Zoom-in IR A7 3E 27 i 19 FEZETF Hi s
FEEIRL R RN 2 R s FFFHT 10 PP IT-FIVZ RS CEF RN — TGRSR, H A1 5F
PP CH PCB _LITil FEPLES T TN H K 3.0W,

1.
FH0 v R R R A P
(a)
£ Model manager window ' #i55 plate.2.2 #itk, #RJgii 2 42401 273 Plates [fi
o
(b)
PRI % PR plate.2.2 XA chips
(©)

il Geometry i,
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(d)

1t Specify by ~Hiz{yFkrr, iz Start/length.
(e)

N yL % 0.05 m,

()

#r\ zL {H4-0.05 m.,

9)

MitF Properties £,

(h)

¥ Total power M 30.0W £ 3.0 W,

()

i Done 77 & 9K 4] Plates [HIAR »

TER IR T — T PHILES T R 77 A E— T L ARG G 14857

X} chip /EMANEAM 1

(a)

7t Model manager window 1, %+ chip.
(b)

sk B fie.

Copy plate chip /7815247 7

(©)

# Number of copies H#i A\ 2,

(d)

F1IF Transform £ Jf 52 X Z offset j-0. 065 m.
(e)

iy Applys

QIR AR AL
(a)
SIS =S 4.

Edit —*Current group —*Create

Query X/ i HESF 24T FF -

Io

£ Query XHEHEF, HiA chips fE 4L FR.

il
#.i; Done.
iii.
7f Model manager window ', ¥t Groups /5 N5
iv.
A7 8 7 chips I Hag £
Add — Name/pattern 7£ | 473
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Query X/ i HESG 2347 IF -
Y,

7 Query AHiGHEF, fF Pattern for Objects to add SCAHE 4 A chip.
Vi.

i Dones
chip, chip.1, A/chip.2 54
(b)

XA E =AH

I

7t Model manager window ', &+t Group [ chips.

ii.

A Bt chips 3 Hi%$ Copy group.

Copy group chips /G457 7+

iii.

7t Number of copies H#i A\ 3.

iv.

FTJF Transform LI E Y offset 24 0. 07 m.

V.

iy Apply.

HF AL I AN

PRZE 1 SERAT2 2 10 N0 Ir R % 2 Z R T T

(©)

il Z N R TR AT

I
7t Model manager window ', JEF chip.2.2 ¥k, ¥ <Control>Bl ik ¢
chip.1.3.

ii.

{£ Object modification T.H4crh, Sk &8 45411

(d)
B —NFE T A 4.
i
#£ Model manager window ', . Groups H N5 .
ii.
kL chips I Lk $¢
Add —> Name/pattern 7& Rz,
Query X iZHESF 7T -
iil.
7 Query AHiGHEF, {F Pattern for Objects to add SCAHE i A chips.
iv.
i Done.
S HIES 8507 T 407, B 8.5 2 15 A
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/[ 85: k) Zoom-In A

IR 10: X Zoom-In F G 2 4%

X1 7= z0om-in B, 1 K i B 2P BRG] LSS K CIEE IS, AL ECUA M 2 4
ZERAFHIME S T ALY IRIALLZ [T 0 50 P 2E 1

Model ——+*Generate mesh

X zoom-in LTG5 X

(@)

ZE Mesh control [T, #&EZ% Max X size 4 0.002, JFfH%E Max Y size
Max Z size & 0. 02,

(b)

fffi %€ Max size ratio fH4 3.

(©)

A% Max O-grid height {84 0. 002

(d)

5% ] Object params £ .

(e)

7F Mesh control itk 4 #.i7 Generate mesh #24 .

WA zoom-in AR P A WA LR R

(a)

7E Mesh control [fitik H #.i: Display %,
ARG 2 BT 7 42 7 P T AL
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(b)

EF Surface Jf HiZt# All Objects.
(©)

J¥ )3 Display mesh Z£3i.

Pra ik Lgmis a8 8.6.

Kl 8.6: Zoom-in BRI LR A%

A A 7
(a)
B 1% £ Display mesh £ 77
(b)
#. Close \] L=< [4] Mesh control THI# .

IR 11: {RFF Zoom-in B B —A I B XX
lcepak /&5 KME B2 Fi H 5 RAFFEY,  [HAZ A ZE R KL B H CF 577
P (G475 M98 o D1 RR 1152 B Hi \cepaK, 4 i LLFT FF B 25 (RAF 1950 1 XA
AAG K \cepak L7 Hr.  (LIR 1K 25 Fi g \cepak HFE 77 el 47, \cepak &1 F 20
TFAEIT G 27 7 R 950 H Ao )

File ——Save project

W 12: T Zoom-In A SR

z00m-in FAVETE T RERIEPNTAKAEZT R . T 7 1945 RA ] A (2 2558 KA -
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TS
Solve —Run solution

(a)
P Start solution FF LG RE4T 14,
G 150 2644 A B TR, AN e B LT TR AE A AN A 2

I 13.  KrE Zoom-in AERI LS R

AR 26, k2 zoom-in FREZGH 12 RIS 50177
B B =

Post —> Object face

@

7t Object Nz, ®aNFIFKIFIERE Chips Group 2 )5 #H.idi Accept.
VEE:

IR BB Z) P 7 [ 1T 7F Groups #9145 4 HE#Z ) chips 4.

(b)

FTJF Show contours &It Parameters.

Object face contours 77 #4777 7.

()

#£ Object face contours [HiHH, fE Contours of 74 IR FFER AL N
Temperature.

(d)

X Shading options, {RFFERIAIIEFEA Banded.

(e)

7t Level spacing Tz, RFFERINTIIERE N Fixed.

()

7E Number 34, %A 25,

9)

%}F Color levels, fR#FFERINMIESE N Calculated SR 54 F XA L iEFE This
Object.

(h)

517 Done SRERAEHTIN B &, RMTIAR, FF H S8 G wos .

A 81 IR LRI S R i T E KA 29y 28 °C 2 36
°Co  WEFZZARNT 458, z00m-in FEZIT 55 RXS T J19 PCB i & ZEE 45w o
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8.7: ot LRI A K

()
5 M) Show contours &5 ¥t Update.

B~ zoom-in BEAY R FHLUL K . .

(a)

7 Object face [tk i New nJ LLEIEE—ANH 1 G AL BRI JE

(b)

7t Object FHralsUZrh, WahFIF Pk, L4 side_opening. miny, 4RJ5 i
Accept.

(©)

JFJ3 Show particle traces i3 Jf- ¥t Create.

(d)

Fuis Parameters %41l 7F Show particle traces 263 (1) i 1
Object face particles /@745 <77 /-
(e)
7f Object face particles 4+ , #T7F Display options ) Uniform £, JfH7ESC
AHEH A 100,
()
7F Animation I, fTJF Loop mode iETi .
(9)
7t Color levels /1, fRFFERINIES A Calculated #& J5i% £ This Object & K 7 413
H

(h)
s Animate 7] PAIT 4G B~k TR
(i)

7 lcepak & LA A, HRZ0 A Interrupt #2481 0] LS 1E H AT 301 .
@
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i Done W] DA A IR »
(k)
H.i5 Done 7] LA % [4] Object Face [fifi

/ -

BTk

2

FERA AR, ARWESE T A FEBRAE A R (30N R AT A R ik . &G,
TRIITSE T IR A SR (R AR T, IR TS F ) PCB AR SRR RBITIE T
zoom—1in FAMY , XA RS SR AR B H b (1) — > PCB AR R IX e PCB ARt — 20 PR 4 T AN e
BB AT EANZTC )L, 15 zoom—in [RALRY R LLAG 215 0 R0 IR = I o Ao AL,
zoom—in AARAE SEVFIRIE TR R GEH 10/N R BRI [N, BT 8N R G MR B, ik
KA T o B e s K i 1l
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%8 WHELXILKAE

I+

ST 0 LA P SR B0 AU (Blower) BETEL, FR T — AN 5 0 JRUSH 1 FL 5 L
FEBI T AT 2 (RS R LR 25 B, 35,00 U PPk S, TR s LA
(R 55T 4 /B0 UK 5141 PCB I 1

LB 1 HAEL

fift 5 (Unpack) #i%4.  “blower-tutorial.tzr”
HR B 185 1) 22 fep i B o H 44

SB, 2: BIEELNER

AR AFE —AHIEFI—4] PCB MR e —H i . BiAirh4 12 4> assemblies X xHLAE .
RARE BRI A7 350" Slot-x" # plate “Card-x” 71~ PCB, T blocks %7~ I F Pibi%: PCB
M.  scfs b, & PCB LAEVFZ MM AT ILF LA — B B plate. T
(1) PCB #5564 —#f. MINFERAEY PCB 2 100 W,  Frll“Card-x” & 100 W Th#E. JE4
AW, —AE L, —RAE T,

FEARGAGLFEHE ORI 11, ZEJAE (chassis) FIA Fo BB — N EOREEE, il

Click blower K #r,

A S E

XMHZRAE | Plane yC zC | Radius | IRadius | Case Other properties
Blower X-Zz 101093 | .454 | 0175| 006 | 0045 | 0046 | BlowerType: Type1Single
Inlet

ST Edit S04 ATEA (S

Tab Settings
Hub Radius: 0.02 m

Geometry . ) )
Case Location From Blower: High side
Swirl

Properties Fan Blade Angle: 60 deg.
RPM: 1600
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Hpt s i N ARZe T 2 .

Volume Flow Pressure
m?/s N/m?
0.0 149.4

0.018 132.3
0.04 89.36
0.052 40.62
0.0566 0.0

B SN B0 KU FRAT T A il — AN ARIE 52 assembly . fIT LAE copy 2 R 26 &7 assembly Jf-45
5E slack {l. & X Slack ¥ T .

IAE, A1 blower assembly. &fit—A copy, & X Z-offset 4 0.145m.
blower Fiffit copy, B & X X-offset 24 0.2185 m.

AR 8.1,

Min X 0.01 Max X 0.01
MinY | 0.005 | MaxY 0.0
Min Z 0.01 Max Z 0.01
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K 8.1: 74 .00 XH i) ICEPAK # %)

S® 3. R

FIITF MRS S0, (REFEE S, T “Mesh assemblies separately” ZikH ). ARG fid
Generate mesh. 1B DI, & 2 1 PR SKAS 2 A% - AT £ Face alignment 1 Aspect ratio.

SR 4 KR

i%E#¢ Solve/Settings/Basic, # B IEIRE A 400. I flow equations WCSLHENI M Ay 1e-6.
sl Accepte SR BSR4 T L TSI () S K — 28, iy HLST R SR R 1)
WCSIHEN o G b AR T

Kfi# 2 1, #77FEnable Sequential solve of Flow and Energy equations”i£2i.  FATE 4G it

HRs AR R TR XMV T B OB ST IE S . E R KRS (7). 1%
1 “Write Overview of Results When Finished” %4l , %K) it “Start solution”,
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S’ 5. EAE

AERWSE, BT LA —AS Solution overview report. BT Al Report/SgiutioE‘rl
Overview/ Create #%fl, %+ solution ID. nJ DA H3E T XIS MR E, PR, &

NORRE
(e B 5 o

UAEA blowers (R K&, BRIz K.
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2319 PIMAIEAL SRR

I+

ZR 2 0 H b2 N ZRUn T b iR . 2521 2 )5,

R o

IR

A% BAGETR N 25
e lcepak 1)z
o AR KI S
o CIEIELMHE

IR F IR

FEAS 1) P RS B RE

ARELE R

S AN AT

BRI T7 ¥k

Xt A Ja PRSI K AR R AT

ARG IRH T — PR OLIHE SO R i, S48 T — N i i . R4 Uk R A
15 Z) Pk SR Y (VR AEIX A R I 1) AR AN 5 B St BT ) e D o ORE A B AR T il
ORI RAEREL . A, #—b PG IR B R 1 k. e B e, fRe] L

T TR R N EONIARE (BN IR RS =AY
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LB 1 AR

e fi#tH (Unpack) #57%!: “meshing-tutorial-start.tzr”
o RIFERINZ 4rik I H 4

S 20 156 PR LA &R

A G, %ALY 500, 000 RIS . A Al RENRD )N T 250, 000 i ASPEAK
FOREIS . SUVFIRES) . INERSEE Ik, HEARANSCRE A e . AR LR BT IhREM Rl
YIPEAR AR . AR SRS S T R SE AT 55 I E T 22—

MOX IR AR, AR A 15 2 ph R k. A BT R I JRET AT

1ev: SEAABIPEII%, TTVIEIRE PRS2 LA 77 B Z 3 P RS HI L
LTI BT T I 1A H T o

SB, 3: BHRFEII%

PRI A7 — A S 44

FOHT R AARKNIA R ¢ unpack) [P ("meshing-tutorial-start")

TIAE A

AN, A M. e E N ESEER. XE—MEELERFER. H
PRULJG FRekesl e IRAE, miily accept ‘B EEIIMIE . RS RIAR I A% ELZ) 4 500,
000

o PN AN M P TH R AW BN R B R . B 9.1 SR i — AN T
o 9.1 IR T MASELZ T T EIAES AR A AT B0

o Icepak H G114 AP GEGME X FIHZNE ?
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Unnecessary Mesh
Clusters

=g \

I

L.

9.1 AHBERLIE LT KD R4

BITTE— XTSRS AR E L PR

o XTHUAER N ES A — > assembly
0 &gy Shift + Z KU 7 121 assembly /9 #7F

o XFIXA assembly, ¥4iE“Mesh Separately”, Jf85E slack {H. 44k 45 T slack {5
N, BEORAITE & AN i R34 25 W A% KL (1)

o FRIRERLMAS

o PREFE N —ANELAEE, /T thin plate F1 non-conformal [IiL FAIAL T, VEE
AR LR B YRR, fRdi e 7RO, ik 9.2 Fros

o nith OK ZEfFMIkE A 5E

o WLGEH WA EAE VR CL BN IR M TR D

Error: conducting thin plate lask.1 can't

& intersect a nonconformal interface
(assembly.2). The intersecting region is
being ignored

=

B 9.2: MRS AFES MR
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BHETT R T R ARORT T 5 I A AR AT ) ) R

o Il bpAESE R PR R EN (mask) [IEFE:
o M (mask) [WESEEZ/D?
0 4% plate 5 &M KL, Conductivity /&% />?
o ffii% PCB SR FHE,
o KT EBfEE, AL PCB AH LA IR LF P Hi#s -

= XA mask AGRARGFHIAG TGS, EE S A R BT EARATTA

= SEfR b, XAMEIR AT BB mask plates # ik T EMCEERL,  (PiEk PCB
3.

AR S K “Contact Resistance™. 33X FERJ LS BE V5 [ [ A 1T 20
R THT A A HL

o FP L RS R ] AR AR o (AR ATRIA (R —FE 1) o
o FHBUIHIIA EMAR IR 2R, B 9.3 B7n T IXAYII .
o JXIRANTH LM MRS SEAEARAT T, AR hi-flux-comp” (LAY 1K)

Hi-flux comp cluster

Z

Unwanted mesh due to Bleeding

still exists
X

K 9.3: HITFE A non-conformal J5M#&
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B TE=D A “hi—flux—comps”k F JEZ 2L M #%
o 7E“hi-flux-comps™ J& [l A il Al 1% 52 M A%
o  RIERAUH“hi-flux-comps™ /4K, B A EIFE BRI . RS A%
(IS AS SCVF S IREAR AL, ARAT AN %
= EFEANNME slack DUBETTIRAE . IXRERELE /N ] BR Y ABUR 22 AN ARUEE )
PR
o KRR AR XA assembly HL o 3R AN i

o PRI,
o DI
o & 9.4 W T UMK

LA

Unwanted mesh due to Bleeding
from the boards

L.

B 9.4: RAEREFIMEY E

BuH RN &SR (Assembly)
o & 9.4 B2 MK HAT LIl I G — AN AR R GBS .

o K95 ZVJHIMM.
o XMHYCRRCO S T TARRC, PRML “ A ARELE R
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il
|
1]

]

i
|
|

|

il
i

£

L.

K 9.5: iR ASUMAR DI

P ERIEERE

—IFHIRAR$EZ T icepak (M BUE LI L. FATHRIG A —F, IAEFPRE . ok
ANGOL MRS BRI E DY 0.001 m,

o CREIANEEBCE A 4E N HAE {H 0.001 m

o LN IRS.

o [&19.6 FrosHI IRHE X HIFL T .

o XIRAMERE “HE%7. fFAMiE— T,

Minimum separation Mo O-

Mo grt
Your minimum object separation (0.0001 m) is more than
half the smallest size object in the model {Airgap, 0.0001
m). This will cause a bad mesh to be generated. Please IMesh
decrease the separation value (on the Generate mesh s
form) or select "Change value and mesh".

Don't mesh Change value and mesh

K 9.6 [AFE%ES
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o XANEEAL TR A Sk (AP (Separation, TAHE AR A ) KTk RN
FE 1) 10%.

LA YR L A 2 2238 N, IR SR AN A 2] TR I R A

(ELA, VR R )3 A ] P A 6o Y A N S ) AR S AR AT T 1

o B TP LB RS FR

T2 TR JEEE S 0.1 mm WiE? WIEEE A T e mks e

ANFESZ R, T s TR

BT AREL B R AR L

o MAEWALTR, RINVEL ZIGHEASE B — I JE RSO TS
[ B o
o IR A R A BABH R IR TR BRI SR A
0 YUl AGEE S . AR A B A FE kA B AR 18, T mask mlies A
e 4%
» mask [1))ZERI S ?
R[] BRI JE A AR 2
= XA AR TR IRCR .
= Mask H175 < R] B (K BHJEAH L G e] 2
= A2 mask XIS BELJE I DT R AR KW 2
» IRAEANRE G P FERR mask, I8k 5 R B AR B fil FARH 2 Can you
justify suppressing the mask under the air gap by making the “airgap” a
contact resistance plate?
W AR A AR BR AN A 42 B, 2B A G 2% L "mask s A
A LGRS S FOE B, (R 2RALN &R, DL 7 R E 4%
e AERIALRR TR SE B I E SR ) o
o FRIRA A
o IXIRMREAFR] T — AWK A] R 12425 52 Al-spreader.

BIETTEN — R R =61

F TR A FARHARA BE S BLIET Y A4, BATIANBE I AEX )L

AR G PRI R DUE Y ) FITH A (RIS SRR A R AN 25 = AR AN IR A o A S T
[r] [0 A T e 2085
o H“Al-spreader” 1 /FHR S A AR .

TERS AR TIPS, DA BRI NZELLIS . X FF A b TR T H
PBEHITRIBTITRE 2 AR A T WY P i 7 slack. (A79.7).
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A 9.7 BARSHERME.

o PR RS
o EGFIBI—XIE die, A€ RIS & 0.0004 mm.

o XANYIMAIEIIE, EOAIEHRAI T o XA E R R T
o die (R HIZL MBI SAFREE . XAARE

DX il “ 98527 E UK A IR . 3 [ml ks B b — T s> TARZ
o VEER|SEES ERIREAIEE 10% KA. 1] 50% A5k f5 /)N [F) S R ) 9 o dme i R
IO

S 4 NI R R E R — & X

TE B — IR 53 BT Iy DB FSRAR A2 1 ) 26— 2 WA 1%/ T 1 mim
K walls,PCB I OCHHE AR A IR P A o

K H“Object params” K4 il FIA$E 2 ) SCHEA 14 o

AR B A R A AR I SRR RS T .

S, 5: &Ja, HEL-

H T H TR, o LUREGE “mesh separately” % 30 A5 (A% .
PR (1) DX R AE T 5 AR S P A
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S|, 6: 4R

~

gl

i

SRAGAG AL B T A5 > (R v

PR R IZ LT NS IR — TG 15 23 BiA2%5 IE HEAT HE#L o

ARG 2Pt T — AT s A A

R A R AT WA R ) 450 T, BRURT R AR AR 21 T 5
XL AT LUK R g D SRAGEIN T, 152 B P AR R RURG AT 500
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2 10 dIEMAIBIRRE

T4

ARG R ER B EIR TOL. BT S8 5. KOR b, —fokid, ek«
Bl VTSR B SR BRI 4032k R B IR 2T 1 gl A2 S e 5 5 £ DA 7N 32008 1D Rl £
BN UR R

FERXANGR2 IR 3

o EXMHSE

o ESCRAR LU

o ESCH TR I IEAM AL G e KL

o BHTSHALRM

o HSENT AR M T AR i £

| /2 H

TEVGAT R — AN B 200mm AR AR, L SG 4 3 8 HE O, FE4AR R AR 4 7.363
mm X 12.7001 mm, 7 ZRYAN [ FSEE A G FRBE R . AR FpOR A — AN NILTEFLI BRI, ik
EAEWT RSN T ) R R, & 9.1 B £E BRI a) JE — AN 5e 3 i /S e AL, 78 3
FVUANIY S 2 —/NIA T AL . SRR PR BT BRI R A B T T — AN 58 38 1 B 3 e, ] A
FRTH A 2R B8 KRR T 45 5 ] LIE o 5215 2 R 15 B 3T 2= (0] T B 45 B
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9.1: IR

SB L I ERIHE
1. # It
ICEPAK _ROOT /tutorials/loss-coefficient/loss-coefficient.tzr
FIURIG TAE Hako ¥ ICEPAK_ROOT ikl #% L 11 Icepak 2235 H 5% .

2. i3 Ilcepak, %M fim 1.5 75,
) Icepak JH3JE, HBh#H New/existing % 1.

3. il New/existing % 171 Unpack %% .
File selection 7 14 & i HH

4. 7t File selection 7 [, g4k He 4 110 H SCAF loss-coefficient.tzr, ridid%4 Open.
Location for the unpacked project 3443 6 TEHEHF 2 HUHH .

5. 7t Location for the unpacked project SCA-IE RN UG AE Fh B — MR A 5K H 4 11 100 H SC
PRICE R H 3%, 76 New project SUAF i NI H 2K, AR5 st Unpack #%4
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Icepak KUY BoREEIE A L, Wikl 9.2 Pros

9.2: FAMM

PR AR Bl bn ZE B e LA, BT P22, AT BRI /) 34 W] LRI Home position

6. R ORAF AN IR 30T H SO
RALAFARAT AFE JSOR AR L REA T 78 T AN Wi oK 1R SCA

File —* Save project as

(a) 1E Project SCAF Hhii A\ 44 7 loss-coefficient-new.
(b) ity Save.

Save project MEA
Directory: |S{TUTORIALS -~ @ ﬂ g
e i mpd rotekky
i |ogs-coefiicientnew =4 radiation Sawve not neadsd
wd mcad wpd transient Yersion
= non-confarmal =
= non-confarmal-neww
s notebk] r
. 2]
; — W Save picture file
Froject |loss-coefficient-new SEvE

Cancel
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7. BN AGATEKE, WALRE R
Eproblem setup — EBasic parameters

(a) fE Variables solved H & {6l 44 1% ¢ Flow(velocity/pressure).
(b)  7F Flow regime 71 {x fi it 4 ¥ & A Laminar.
(c) At Accept #%4H, FCPIXIEHE

SR 2: ENXZHNRE T

RE G EE LA, DR Z AR Lok, 8 M ARE A a iy, R
JrBEE T R A pR O 2 & bR B

1. fEANPRYE W (Re) & X,

158 CHUR R A, &R (Re) SRACEEEE . N R ] DL R R 5

U=Resw/Dy B — Kgjfm —
, HhEEE Y v = 1.5848e 5 8, ANUBALIK S H
By = 6.5737Te —
e * 3m.

(a) 7 Model manager 7 [13%$% A [T cabinet_default_side_minx, sitdi = #4137 I Openings

THIAR o
(b) il Properties ZE 0+,
(c) #EHE X Velocity, K5 HAH ¥ & H$Re*1.5843e-5/6.3737e-3.
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Openings =

Info | Geometry Propetties lNDtES ]

[ Static press | | J r
-

¥ Temperature Imm r ey
[~ Profile

¥ XVelocty  [sRe 58 {msv] T

[ Profile
I~ “elocity | | J r Edit |
- |
™ Zelocity | | J r “Edt |
- |
™ Fixwalues
Update M ey Feset Delete
Copy from Dane Cancel Help

(d) fiiti Done &4 AN B B ). IX I} Param value THIAR 25 F1 T

Param value ME3

Initial walue of Re ?

Dione | Cancel |

(e) ¥ Initial value of Re [{{EBEE M 1, it Done 144, [A]I 2<4] Param value 1 Openings
TIH

2. MRAEAFNPE W ECK 2 AR T,
Solve —¥Define trials

(a) fE Parameters and optimization [k, 7E Setup LI~ ik Parametric trials £,
1EF¢ All combinations.

163



(b) fit Design variables X3, 7 Discrete values 5530 A\ LN E i EUNME, K5 i
Apply #1250 : 110 30 50 100 1000 3000.

Parameters and optimization MES
Setp Designvarishles | Functions | Trials |
B-E ﬁ Base walue I1
& Discrete values I1 103050100
 Inrange
™ “ariahle is "by columns”
I ; |
Currentwalue 1
[ew Delete Apply | Reset
Delete all variahles
Run | Daone | Cancel | Help |

(o) i Trials IR R A F I T . ¢ P IE IR I Trials across top i1, 264 Values
AN Numbered, ¥ Values k& SGRK: T4 T
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| Parameters and optimization _[X]

Setup | Designwvarisbles | Functions Trials |

Trizal Design wariables
Mame Select Festart ID Order Fe

tr_Re_1 V¥ Select j 71 Set
W v Select | Fe_1 j [—2 10 Set
W ¥ Select |r Re 10 j |-—3" a0 Set
W V¥ Select | Re 30 :I [—dl- 50 Set
[r_re_to0  * Select [y pe 50w [ 5 100 Set
v Re 1000 ¥ Select |r e 100 ¥ [ & 1000 Set
w_Re_3000 W Select |r Re_tono v [ 7 3000 Sat

Feset | W Showonlychanging [ Ttials across top

Fun | Done | Cancell Help |

(d) 5.5 Done >k FAITHIBR
o B SRR Bk P B R )
Solve — Define report

PR R BEE TN B R ZBR 8 k.
K = (Pigt—in — Prot—ow){0.500

(a) 7 Define summary report [ 47, i New 324 .

(b) 7F Objects FHr¥Zerr, 1EF% cabinet default side_ maxx, rfitli Accept.
(c) fE Value FHrglkH, EFE UX,

(d) TE (a) #| (b) , #RIG4 Value Tz H iEF Pressure.

(e) *F7T cabinet_default_side minx E M (a) # (d) [FIFEMRIERE.

(F) Ml Accept ¥4 #52V E, FHITHIAR

165



Define summary report

File suffix for repors |.report

Ohjects Sides “alue

object cabinet_default_side_v] Al

ohject cahinet_default_side_] [Al

ohject cahinet_default_side_] [Al

ohjsct cahinet_default_side_v] [l

Accept | (=0

Params Comb Act Order -
= [ux h M F | 0 Delete
o |Pressure | ¥ F | 1 Delete
+ |ux | M F [ 2 Delkte
o |Pressure ¥ ¥ F [ 3 Delete [
| tosd | save | clear | units | viewiie |

4. WESHARE T, & XEEARMAL SR

Solve — Run optimization

(a) 7F Parameters and optimization [k, i Setup ZEIH .
(b) HfiiA Parametric trials 1 All combinations # &9 .

(c) st Functions ZE5iF

(d) & XVUANFEA K E (Pstat_in, Pstat_out, Uave_in, and Uave out)

XL pR B3 S ARERE T HE AR R A

i~ 7E Primary functions #, it New #%4l, 477 Define primary function [t .
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Define primary function M ES
Function name Fstat_in
= Pre-defined function J
&+ Pre-defined repaort cabinet_default_side_minx F’rj
= Min & bax © Mean © Stddes
" Pre-defined post object J
i oy [ [ [
" Point report J
 Designwvariahle J
= Ohject property
" Difference function
i [ oy
Accept | Cancel |

i 7 Define primary function [ 4, 7£ Function name " A\ Pstat_in.

i 1E$¢ Pre-defined report, 8% J5 75 T Hu 413 Hh i+ cabinet_default_side_minx Pressure.
ive sl Accept #HIEEZ A B S, SCHTTHIAR .

ve  EHEMNOFIGV), BIEELLT =AEE

Function name Pre-defined report

Pstat out |cabinet_default _side_maxx Pressure

Uave_in cabinet_default_side_minx UX

Uave_out cabinet_default_side_maxx UX

(e) & X TiANH A % ( Pdyn_in, Pdyn_out, Ptot_in, Ptot_out, and Kfact).
i+ 7F Compound functions 4, i New %4, 77+ Define compound function [ .
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Define compound function —[X]

Functian name |Fdyn_in
Diefinition 051161 4* 5 awe_in*$Ulawve_i

r o &
|

Accept | Cancel |

i~ 7t Define compound function JHIAZ ', 7F Function name 9% A Pdyn_in.
iii. 7t Definition IX—F#%i A\ 0.5*1.1614*$Uave_in*$Uave_in.

iv. sithi Accept & A MG, SSTRIR .«

ve R MNGORIGV), BIEELLT PIAN R

Function name Definition

Pdyn_out 0.5*1.1614*$Uave_out*$Uave_out

Ptot_in $Pstat_in+$Pdyn_in
Ptot_out $Pstat_out+$Pdyn_out
Kfact ($Ptot_in-$Ptot_out)/$Pdyn_out

(f) i Done 42441, %4 Parameters and optimization I .
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Parameters and optimization

Frirnary functions

Setup | Design variables  Functions ITriaIs |

Compound functions

Mame Definition Max wal Mame Diefinition hax wal
Pstat_in  |Report #3 max “| |Pdyn_in |0.5*11614*SUawve_ -

Pstat_out |Report#1 max Fdyn_out |0.5%1.1687 45 awve_
Uave_in |Report#2 max Ftot_in  |$Pstat_in+$Pdyn_ir
Uawve_oul|Report #0 max Ptot_out |$Fstaf_out+$Fdyn_
Kiact  ||($Ptot_in-$Ptot_out)

N e Edit Delete | N e | Edit | Delete |

Selected functions Inactive functions
Fstat_in =1 -
Pstat_out
Uave_in Remowve »»
Uave_out
Fdyn_in << Add
Fdyn_out
Ftot_in —
Ftot_out j ol
| - e C
Fun | Daone | Cancel | Helg |

B 3: AR

X IRABRR G, AR T2t T LA SRR o B 25 BSCERD 1At £ ) A4 T PR I 72

orE, USRI .

Model —= Generate Mesh

1. AR

(a) 1% Mesh control [HH BT [FE48 ¥ E .

(b) 7 Global settings 77, #fiik Mesh assemblies separately i3 4% 5% [ .

(¢c) i Mesh control Tfi#R F1 [X] Generate mesh #2241 4= il MK

Icepak S HE7RURAE AR AL Hh A — 28 /N 22 5L, 101 2R Minimum separation in y for assembly
"Grille-assembly" [ #3844, 5t Change value and mesh, FtiF lcepak X R IR Y R4 T

AR, SRS RO PR

2. RiAr M,
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(a) i Display &I

(b) ¥JJF Cut plane i,

(c) {1 Setposition FHzzEH, 1EFF Y plane through center.
(d) #JJT Display mesh option % .

BRI AR A x-y PR RS, A 9.3 .

Figure 9.3: Mesh on the Plane

3. KM BN,

(a) %] Display mesh £
(b) i Close $%41, <[] Mesh control [HIAR .

S 4. RAFINHE A

Icepak K AE VKK AR 2 i H B RAF AR (2 EEBUIR B B ORAF IR WERARAE SR IR
tilcepak, VRATLAZE T — R BT IFORIIH R CIERARKAR T 1cepak R fiif L3 A o
RAF R, )

File — Save project

LI 5. RiF

1. ¥ Number of iterations 3% i %! 500,
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Qsolution settings —» ElBasic settings

(a) 7t Number of iterations #%%i A\ 500
(b) it Basic settings AR H ) Accept #4411

2. A stiN T
[ESolution settings — ElAdvanced settings

FT7T Advanced solver setup Tii i .

(a) ¥4 Pressure [FIFA 5t 5% B % 0.7, Momentum [FI#2 8t 5+ 5% &4 0.3,
(b) it Advanced solver setup TR %) Accept 42¢4H
3. RIS .
VERG: MR0T LA Model and solve T BUR:rh i B2 el

(a) KM Setup LI~ H 1) Allow fast trials (single .cas file)iZE i,
(b) it Parameters and optimization [ -1 ¥ Run 241 .

TH6: MALGR

Y Icepak ZEBEATIRES T IN, Parametric trials THACE2s R AL 2 BOmTH S0t A],
7] I 34 25 S8 7 P A3 A6 A 0 58 SCHY R A (e .t mT DUl b 25 Report ¢ 2T ) Show
optimization/param results >K$] Jf Parametric trials [ .

Parametric trials —[x]
Functions Variables -
Trial Pstat_in Pstat_oulUave_inJave_ou Pdyn_in >dyn_ou Ptot_in Ptot_oul Kfact Re untim
trial001 | 0.003024 | 3.951e-5 |0.002486|0.004467 | 3.588e-6 | 1.159e-5 (0.003028[5.11e-5 | 25649 1 B0 ser
trial002 | 0.02931 |0.0003737|0.02486 | 0.04757 [0.0003588|0.001314 | 0.02967 [0.001688| 21.29 10 HE ser
trialD03 | 0.09084 |0.007093 (0.07457 | 0.1485 (0003229 | 00128 (0094017 [ 0.0139 | 6.27 30 116

trial004 | 0160 0.0018171 | 01243 | 0.2498 | 0.00897 | 003624 | 0169 [0.03805 | 3614 50 1.27
triml005 | 03648 | 0.003563 | 0.2486 | 05167 | 0.035858 | 0.65 0.4006 | 01586 | 1.562 100 2.37
trial0 06 59089 0.06387 | 2486 4231 3.588 10.39 12.68 1046 |0.2136 1000 245
trial0 07 49 65 03131 7457 11.31 32.29 7433 81.94 7464 |0.09824 3000 2:5h
Tatal 12:36 j

< | B

Disrmiss Save Terminate Flot
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1. 20k R4 Kfact BE TR 144k Re Z2fL g T2k

(a) 7t Parametric trials [, i Plot 34037 7T Selection [HIHZ
(b) 7E Selection [+, %E#¢ Re {4 =, it Okay.

Selection M E3

selectthe design wanahble for the * axis

|He

Fe | J
Okay Cancel 4‘

(c) J3hh—A> Selection [fitiss AT I, i%+% Kfact 14 yftFH, siil Accept.

Kfact vs Re (1] £ /&< B sk, & 9.4 Fios.

Kfact vs Re —[x]

00

100

: ;
0 200 400 GO0 a00 1000
Re

Frint |Fu||range| Load | Sawe | Celete | Done

™ ®log I “log ™ Symbols W Lines W ¥ grid W 5 grid

Figure 9.4: Kfact vs Re Plot
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CIK

gk

FERXANGR2H, 2] TS B TR - A R Va5 Re 1 KD R 4. &
FESCT IUE R (R BEH IR AT RE D, 4Rt B AN [ 75 v B AR A . TR
KW, 2 Re BN, R AR K o

/
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252 11 HEEGEH RS

T4

ARGk 2R FER WA AE BT AR P T SR AE S B ], e Yok A ek B, DA s
MZEHEIR A AT HOR B AF . B oonf et e a2 o 4 Tl A B . A7
St B, SR T ARES MRS . BAL, 75 S AR B AR R AR ERRL T 2 — AN AR IE S M A
] Assembly
TEREAGRA T, AR 2

N FIESH (BT

B e SUAN RN
VHECRIR 5 25 L

A — A [ A Assembly Xt 5% DT
FEIE R ) b s kL

Ir) LAY

AN 354> Package Assembly, &1/~ BGA BRI % (S FHBI) 241k,
EALHS Incline B Staggered Assembly, 73] i1 4% H BB X G 40 1k, PCB %1%, Spreader
B AEt A — U, BLAXIE A H#) Openingo
R LAT P 10.1 B o
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Figure 10.1: Problem Specification

F® 1L TP EFWH
1. #ICff
ICEPAK_ROOT /tutorials/heat_sink/heat_sink.tzr
BRI TAE H % . ¥ ICEPAK_ROOT #i iAol 2% L1 Icepak 222 H 5% .
2. Ja3) Icepak, ZH%H P ¥aEE 1.5 17,
1 Icepak i3 J5, HBh#H Newlexisting % I
3. miili New/existing % H 7 Unpack %41 .
File selection % K235 H
4. 7F File selection & 7, JE£E97 K46 7 I H SCHF loss-coefficient.tzr, idi4% 4] Open.
Location for the unpacked project SC4F3E B HEHER: 2 tH B
5. 1 Location for the unpacked project LA e 0 15 AE Hp e — AR Ay B Hs 4 () 0 H SO
JBCE Y H 3%, 7E New project SCAF T AT H #FK, RJ5 it Unpack 44
Icepak ¥ S E ISR oRERIEE 9. 8 T BorFrE FI44E, £ Model manager
T 1 R R BT A 1K) Assembly .
PRA] DL SR 2 B e WA, B B P A, A BTBOR/4E /)N . 18] LA Home position
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IR SRR S .

6. KA ORAF B (K30 H S

SXALAF AR AT LAAE JSOR IR R B AT 78 1 AN S K 1R ST AF

File — Save project as

1t Project SCAH:H i A 447 heat-sink-new

Mt Saves

Save project

Directary: | S/TUTORIALS

-l g%l o

£ AhiSuite (7 designer
] .acrobat £ .t

£ .adohe £ ee

1 .assistant £ emacs.d
1 autosawve 1 fullcircle
1 CorporateTime (1 .gconf

s

ool

.gcanfd
gimp-1.2
.gnome
.gnomez
gnormeg_privah
gnarme_private

Froject |heat—5ink—new

Cancel

Sawe not needed

“ersion |
-
-
-
-
¥ Save picture file
Sawve

S, 2: EXEXRSHEMMESE

1. & XHASH

pProblem setup  — B Basic parameters

(a) {4 ¥4 Basic parameters [fA% 71 K BT A B ¥ & .
(b) mithi Accept 28432 A e e, <P -

2. EXMKESH

A, RET AR , ANBR TO R A 7E T b BB,

Model —* Generate Mesh

(a) &% Mesh control [HIHR H [ AT A B8 B
(b) 7 Global settings /', #fiiA Mesh assemblies separately 323 % .
(c) rithi Mesh contro [ ] Close 41, ¢ HTTHIAR .
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BB 3: & IR

FEV IR Z A7 5 S8l R ARG 1) — PP B AERXA R, Sl ¥ BGA &
BTG HE A Model manager % F1H[#) Points 15 550 Al 7 — AN . BR T k22 th£k4b,
FEVHRRRE IR 25 7R BGA BN G bt sl B2, &) BLHI SR AT 2 A e sl

L], 4: EXRITARE
XTI SR HCARS AT 28 o g2 T I 2 B2 A B 0 B 5K M o
1. & X Inline JEA AR 24
(a) 7¢ Model manager % I Inline Assembly, #%J5 siich 2 240147 JT Assemblies [fi
e
(b) fiili Info I,

Assemblies . Ed

Info | Definition | Meshing | Nates |

Marme |In|ine vV Active

Groups j

Fricrity 13

— Display options
Shading default -
Lineswicith default |
Colar & default

 selected

i

- Transparency
(0 = opague) | |

Update R Feset Delete

White assembly Daone Cancel Help

(c) A 5y Active EIEHEST IT Active parameter [Hi AR .
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(d) #EF¢ Option is ON if variable is equal to this object's name.
(e) 7E Variable name SCANA i A$HeatSink .

Active parameter =X

& Option is OM if variahle is equal to
this object's name

Yariahle name |$Heat5ink

~ Option is OM if expression is equal to
a specified value

" MNotparameterized

o« o

An::n::eptl Hesetl Cancell Help |

(f) 7 Active parameter ik 1 () Accept F 804252 BT A 16 2O T 5% M THIAR

(g) il Assemblies [fii (¥ Update %4, F7JF Param value THi4%

(h) 1 Param value [t 4, Initial value of HeatSink (414 A\ A4 Staggered, ritdi Done
2 < AT TR o

Param wvalue =] X

Initial walue of HeatSink ?

staggered

Clone | Cancel |

VER, LB Assemblies [HiHR H 1] Active FLial AR % T4k, 1 H, 7E Model manager & L)
Inline assembly 194 4% #% 3| Inactive ¥ 5K T .

2. & X Staggered B B4

(a) HEU LI K,
TR, AfEHBCEYMET

S 5: EXSHEN T E THNEAR R

G R BT R RN Rk, WS H T R DO, SOH TSR A 2
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Solve — Run optimization
T T L
1. & XZHUE.
(a) 7E Parameters and optimization [tk =, it Design variables Z£I0i|< .
(b) 7EFIFRH I HeatSink S5, Krfrw XML&,
(¢c) 7t Discrete values ', 7£"Staggered"Fi%i A" Inling" Fl—AN 2545
(d) i Apply #3215 04 .

FParameters and optimization

Setup  Designwariahles lFunI:tiDns ]Trials ]

E HeatSink Base value "Staggerad"
Staggered &+ Discrete values "Inline" "Stagg
gctive
Inline = Inrange
active

[T “ariahle is "by columns"

r I

Currentwalue "Staggered"

Newl Delets Applyl Reset

Delete all variahles

Fun | Daone | Cancell Help |

2. WA T,
(a) Ay Trials .
(b) #fik Inline [¥) Order {84 1, Staggered [¥) Order {5} 2.
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e

Parameters and optimization

Trial MName

Restart 1D
Order
HeatSink

Setup lDesiqnvariables lFunl:tiDns Trials ]

|tr_HeatSink_InIine |tr_HeatSink_Stagg

¥ Select Set | W Select  Set |
=] |tr_HeatSink_lnlin ]
1 2
Inline Staggered

Feset | M Showonly changing

¥ Trials across top

Fun | Done | Cancell Help |
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Parameters and optimization x|
Setup | Design variables Functions ]Trials |

Frimary functions Compound functions

Marme Definition hdax wal MNarne Diefinition ke wal

Trmax baximum temperat

R Edit Delete = | Edit | Delete |
Selected functions Inactive functions
Tmax - -
Remowe »»
<€ Add

g T

I

Run | Dane | Cancell Help |

(a) i Functions 3£+ .

(b) 7 Primary functions F s New %411 .

(¢) #£ Define primary function [fifi#, E5EIT Function name [ SCAF:H % A\ Tmax.

(d) 7k Pre-defined functions [1) N 7512, iE+E Maximum temperature of object.

(e) 7k Pre-defined functions T[] Object T 47413 1, k% Package T [ BGA X 4, xi it Accept.
(f) #F Define primary function [ii#H, i Accept fRAERE, <HITH .
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Define primary function M ES

Function name Trmax
&+ Pre-defined function Maximum termperature Dfl:ubjej
Ohject ohject ?EIEI_EEGA_4EI><4EI_5peri:|
= Pre-defined report J
o o) a a a

" Pre-defined post object
a o a a a

" Point report

" Design variahle

= Ohject property

i~ Difference function

Ladla]la] Ladld] EREN L

r T o
|

Accept | Cancel |

DB 6: RAFTHH S

leepak ¥4 7EURSIAR:2 1 131 (A7 B, (R AR BUUR 1 LR R4 — K. B0 SR
- lcepak, AT BLE T —VBHT FFARI0ITEH AR CRAROR % T cepak 51 M 6 41
BRAFRIBER. )

File — Save project

F],T: BITZHNGHE T
1. % Parameters and optimization [HIHCAA FT I, 15+ TFZ IR
Solve — Run optimization
VR VRUTTBAZE Model and solve T R4 ik 22 gge41
2. sty Setup IR, #iiA Parametric trials A1 All combinations % 3% 7 .
3. Aiidi Parameters and optimization [ ) Run %41, JF4GTHH
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2 lcepak JFUGTHERS, B~ U s th 21 Solution residuals % 11 Fl1 Temperature Point monitors
W St o . SILER, 75 Parametric trials 7 [ 41k 2 B AN THE TS50 -4
], IF R SR R B, Wil 10.1 Fizs. Parametric trials % ik o] LU it 6 3% Report Sg 24
T 1) Show optimization/param results ] .

Parametric trials MES
Functions ¥ariables -
Trial Tmax HeatSink Runtime
tr_HeatSink_Inline 36.77 Inline 1716
tr_Heatsink_Staggered 38.36 staggered 11:1
Total 28:249
Dismiss Sawve Tetminate Flot |

Figure 10.1: The Parametric trials Panel

IR 8. KX Staggered BRI HHE 45 B
1. WOREHES H EUD 1 bR R R
Post — Plane cut
for: ATLL e W 44T T Plane cut TR .

(a) 7 Orient 3z, ¢ Orient negative Z.

(b) 7F Name #2t, i A4 cut-velocity.

(c) ft Set position FH74ZL 1, %+ Vertical-screen select.

(d) 7EEIE R ) XU A B 2% assembly 22 [R) 26 A — 5.

(e) i Show vectors £, Jf siili Parameters 47T Plane cut vectors [fifi
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Plane cut vectors

Colorwariakble J

—Display options
& hesh points

Colar by elocity magnj Fixed color

Scale

" Factar

= Unifarm | * hax pixels &0
Arro shyle |Clpen By th Cutoff magnitude 0
— Caolaor lewvels

@ Calculated [This object 7]

 Specified

¥ Frojectto plane

Apply | Done | Cancell

(f) 7E Plane cut vectors [fiH 3 [£] Color levels |, i%&F¢ Calculated, %X J5 M Fhzg)hikds

This object.
(g) #EF* Project to plane.

(h) A5 Plane cut vectors [fiki 11 1#) Apply, #3250,

(i) sty Create ¥4, #XJ5 ridy Done XA IR -
(j) 1E Orient ZZ 51, %E$# Isometric view.
o s BT, wnl&l 10.1 R
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1.01e09

Figure 10.1: Velocity Vectors at the Exit Region of the Heat Sink

2. ARV RN, AR LA S assembly [RIAHR 5%

(a) fE Orient SEHL, 5% Orient positive X, 2R 5 E#+¢ Scale to fit.

(b) 4 Model manager % 111 [1] Staggered assembly 5 & & JE I, B H oGP K, XA
DATE & 1 & DL assembly [RIIAE .

(¢) {E Plane cut it (V44T 7F), #£F% Enable clipping, #XJ5 fiili Clip to box K #{f[x.
Bt Max Y

(d) ZEEITE T 1 b s assembly (2066 FIAAE .,

(e) 7 Plane cut JHI#RH, A Clip to box R34 X 441 ) Min Z.

(f) 7EEITEE L it assembly (141 (5 20 4E .

(g) 7£ Plane cut [, sidi Clip to box |4 X I+ ) Max Z.

(h) fERJEE H i Al assembly 4L (847 IO AE,

(i) i Update 4241
B PR S8, Wi 10.2 P
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Figure 10.2: Clipped Plane Cut
3. WoRIERPIANJT ] L5k
(a) 7t Orient SZH1H1, EFE Isometric view.
(b) 7£ Plane cut [, A%+ Show vectors, 1%+ Show particle traces.
(¢c) it Show particle traces 5714 L[] Parameters, #]JF Plane cut particles [fitR .
(d) 7£ Variable #7415 41164 Speed.
(e) 7r Display options T, #E#¢ Uniform, #iA 50.
(f)  1r Style H1, fx¥ Dye trace Wik 1 E, 1LFE Particles, Radius [{EA 2.
(g) £ Color levels 1, ##% Calculated, K57 N2 k¢ This object.
(h) gish Apply BEHTEEH L.
BB 1 ke 2 B 17 ) FRUREPZE 1], & 10.3 Fror.
(i) #F Plane cut particles [t "', ¥ Particle options ¥E+% /% Reverse J7 ], 4R Aiddi Apply.
B B 1 ke 23 8o SO7 ) BUREPZE 1], & 10.4 Fros.
(j) 55 Plane cut particles THIAR H ] Done, %] THIAR .
(k> kiili Plane cut [t ) Done, <M HIHR .
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Figure 10.3: Forward Particle Traces

Figure 10.4: Reversed Particle Traces
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B &5

TEANG IR, 230 T ARG T LR R IHE s 2 22 IR B 8, R o 14

GURFRW], A 2 HE AR N 2 i) e L e
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25> 12 J/NHE

T4

FEARZ TN, i A2 —PFIR R W AR —BOokuE, PLAb iy B bs 23k
T/ N (s e KD, LA RN TR, AR Y H AR S AE RIEAEAS RGEH
AN 70 °C, JfF Hilas B AL 0.326 kg I, etk 1B

] R F 38

XA ARG — N FR-4 8% 1 ( FR-4.1), K/NA20.32 x cm30.48 cm, 1.59 mm &, 7EK
F BB JUANEBAE CET 101D P Bl 20 ) TBCE A AR () i, e AT T i i AR 430l ok 60%
1 50%. A WA 2eE( block.1.3 Al block.1.3.1), &4~k #i 2k 5W.

CPU {1 & #hE 2 50W, 11 %e%% — MU ( heatsink_small). ZEHFERA CPU 2 1],
— ZHFEA R TIM_1), SEECN IWIMK., IXEE 3RS /N & Hd:( power_cap_1 Al
power_cap_2), HEANRAGEA IW, JLRIZH AN RES: A% 1K) assembly( hs_assembly_1).

TR o —d, A 8 AN, B NRIAEA 20W, 7E05 A 1 B2 s—A ATk
[P ( heatsink_big). [FIZ/NECHES —HF, AR RHES R v Z [ — R AH R S R )
PGV AR ( TIM_2.1 and TIM_2.1.1), 3X 28 4] £ 36 W) B il 7 — A~ A 7 22 M k% 10
assembly( hs_assembly 2).

2 chips dizsipating 20%W each,
T between the heat sink and e

Inlet grille
the chips

60% open
Power caps

dissipating 1.57W

Connector -~

CPTT dissipating S0W,

EXOit grille T between the heat
50% open sink and the chips
Power dissipation, Power caps dissipating

I each 17 each

Figure 11.1: Problem Specification
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SEL: T CHHHE

1. # Uty
ICEPAK_ROOT /tutorials/optimization/optimization.tzr

FIRIK TAE Hk o # ICEPAK_ROOT 4 /Rl 2% 111 lcepak 223% H ¢ .

N

. Ja3)) Icepak, ZHEH ) H5# 1.5 .
Y Icepak JH3N )G, HBhHH New/existing & 1.

3. it New/existing % 9] Unpack %4 .
File selection & 42> 3 i .

SN

. fE File selection & I+, ZEPE#HE 46 1300 H SCA loss-coefficient.tzr, 5444 Open.
Location for the unpacked project SCf4F%E B THHEK 2 H B

5. 7F Location for the unpacked project A& 6T EHE H L — AR A5 B He 4 11 550 H SCAFTR

EIH, 15 New project SCAR AT H A FK, R85 st Unpack $24 .

Icepak WA BoRTERE S b 4 T Won P 414, 7& Model manager % 11
JEFF R T AT 1) Assembly

PR] AR BUbR Ze B e S HLAE, s RS, AT BEBORI4 /. 38T LA Home position
[E R SR AR RS -

(ep]

- R ORAE B AN BT IR 30 H SCAE

AL AR AT LLAE J5R AR R AT 4 70 1 AN S W S SR PR ST AT
File —= Save project as

1t Project SCAH: Hh i A 44 7 heat-sink-new.

s Save.

WIR 2. B NI E
RIS T 26 e 13 B N AT A . TR, W R e i LA
N B HEE (M2 ) 18), FUH T JEE (M 0.254mm ] 2.032mm).

1. A KHFNE heatsink_big & X 1148 & finCount #1 finThick, FF45 € ¥I{H .

(a) 7F Model manager % 1 T hs_assembly 2 7 1.

(b) 7¢ Model manager % 11, 3% heatsink_big, ek 2 %4147 JT Heat sinks TR .
(¢c) miili Properties T .
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Heat sinks ]|
Info | Geometry Properties ] Motes |
Type Detailed ~ i~ Fin geomety
Flow direction z b Fin spec Countithick 3
i z ®
Detailed Fintype  |Exruded - Count $finCount
r Thickness HfinThick mmi‘
r [ o
Cffget 0.0{mm ﬂ 00 mmﬂ
I ™ Effective thickness anly
— Thermal propeties —
P | ¥
(-. ]
| |
Fin material |defau|t j —
Base material Idefault j A
Fin area multiplier | 1.0 __II
™ Radistion | —Interace resistance
| | T Interface
™ Fixwvalues
Update | MNew | Reset | Delete |
Copy fram | Dane | Cancel | Help |

(d) 7£ Fin geometry ', 7 Count F#ii A$finCount, 55 [01%=47 I Param value THi % .
(e) {F Param value [l 4, fiA 12, xiddi Done < IR

Param value MWE3

Initial walue of finCount ¥
12

Dione Cancel

(f) 7F Heat sinks T 1] Fin geometry I, 7£ Thickness H 4 A$finThick, fidi[PZ=4]7JF Param

value THIHR .
(g) 7r Param value [k, %A 0.762, xithi Done J<HITHIR -
(h) 7& Heat sinks [fifiHr, sl Done < [HIAR -

2. BOEWOHAR R BN
Solve —> Run optimization

UV T T
(a) 7E Setup 3EIi-K ik Optimization ¥£35. 4R i s5i il Design variables 231 .
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Parameters and optimization _[x]

Setup  Design variables ]Fundions ] ]

& finCount Base value ,1217
El finThick & ’7
-

-

Min value constraint 2
texvalue constraint 18
¥ Allow only multiples ,71

Current value 18

New | Delete | Apply | Feset |

Delete all variahles |

Fun | Daone | Cancell Help |

PRI e ST AR b o WoRAE AR T, AT B < 75 Base value SCAHEH
(b) fE# ik finCount, 4RJ57E Min value constraint "% A 2, 7F Max value constraint
N 18, 1% Allow only multiples, HAE 4 1, il Apply.
(¢) e ik rp finThick, X5 7E Min value constraint H1%i A 0.254, 7 Max value constraint
N 2.032, il Apply.

B3 EXER, AESMHIRRE

AP H PR SEERE AN RS W i S A B 70 °C, I HEEEs B R A L
0.326 kg i, B FIARHE N . BRI, T2 LU R IEAR R KECAES I FABH ( bighsrth).,
KEHA 1 i ( bighsms) . /NS [ i & ( smihsms), ALK RGN KB =i 70 °C
(mxtmp). EFEEE LN AR BRI S B 5 0.326 kg (totalmass).  H Fr e 0 & K
FURER 1) BN ( bighsrth) o

1. 7F Parameters and optimization [tk =, i Functions JETiF .
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Parameters and optimization [ X]

Setup ]Desiqnvariables Functions ] ]

Frimary functions Compound functions
MName Diefinition hedE weal MNarne Ciefinition ke wal
highsrth  |Thermal resistance + | totalmass [fhighsms+$smlhen|max=0.32 +

bighsms |Mass of objects on
smihsms |Mass of objects on
mxtmp | Global maximum te |max=70 |

RI=1 Editl Delete Q= Edit Delete
Selected functions Inactive functions
highsrth * -
highsms
stlhsms Femove »> |
mixtmp
totalmass <€ Add |

Objective function Ibighsr‘(h ¥ & Minimizevalus © Maximize value

Run | Daone | Canc:ell Help |

2. & YU FEA bR £
(a) & XOKHFAR K FABH 2R £ ( bighsrth).
i. £ Primary functions T i New %41l .
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Define primary function M ES

Function name bighsrth
& Pre-defined function Thermal resistance of heatsinj
Ohject ohject heatsink_hig
" Pre-defined repart
o o) a a a

" Pre-defined post object
a o a a a

" Point report

T

Design wvariahle

= Ohject property

i~ Difference function

Ladla]la] Ladld] EREN L L fLa

[T Constraint [ [

Accept | Cancel |

ii. 7t Define primary function [, 7 Function name %% A bighsrth.

iii. 7£ Pre-defined functions #7813, 1%+ Thermal resistance of heatsink.

iv. 7£ Pre-defined functions (¥ Object F#+u%1ZH, 4% hs_assembly 2 [ heatsink_big
X145, il Accept.

v. 7t Define primary function TR+, s Accept SRA7ETH &L, I PAITHIBR .

(b) & SURHEAES 1) T 5 R 4 (bighsms)
i. 7 PR (a), Ff Function name ¥4 bighsms, Pre-defined function ¥ Mass of objects,
Object ¥4 heatsink_big-

(c) & /NS 1) i iR i (smihsms) .
i. 5 1% (), ¥ Function name ¥4 smlhsms, Pre-defined function ¥ 4 Mass of objects,
Object %4 heatsink_small.

(d) & X ARG 70 °C (mxtmp) K241 R K%L
i. £ Primary functions T s New %41 .
ii. {E Define primary function [Hi4% ', 7E Function name 534 A\ mxtmp.
iii. {F Pre-defined functions k#7415, 1%+ Global maximum temperature.
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iv. IE$F Constraint, ECAHIALHIA 70,
v. fE Define primary function MHiAR ', rih Accept fRAFZHT A& ST IS H

3. EX—ANAHEREL.
(a) £ Compound functions T, it New #%41$T JI Define compound function THiR .

Define compound function —[X]

Function name |totalmass

Cefinition fhighsms+$smlhsms

¥ Constraint ¢ Minwalue & kaxwalue
| 0.326

Accept | Cancel |

(b) 7 Define compound function [fi# =", 7F Function name F=#i A\ totalmass.
(¢) 7 Definition 554 A$bighsms+$smlhsms.

(d) 1E#¢ Constraint, 7E3CAYAHMET 4N 0.326.

(e) mith Accept #3212 MOF G .

4. EA HEREREL

(a) fE Parameters and optimization M4 =, M Objective function 47513+ & #¢ bighsrth.
(b) BB %S Minimize value.

SB 4: BITSHATE TR

1. R Parameters and optimization AR FTIT, BT IFZIHAR
Solve —> Run optimization

VR VRUTTLLZE Model and solve T B &t i 122 el
2. WEMAHERE .

R BTV A R A A5 H o, IR IR N BEIE $E fast trials
TR o

(a) fE Parameters and optimization Mtz ', il Setup LI,
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Parameters and optimization

Setup ] Diesign wariables lFunl:tiDns ]

 Single trial (current values)
 Parametric trials
o
o
& Optimization
Convergence tolerance for objective
Convergence tolerance forwvariahbles

Constraint tolerance
haximurm number of iterations

[T Show diagnostic autput
" Save only best iteration
& Save bestand last itarations

© Save all terations

v Disable radiation calculations
v Don't recompute form factars
[T Allow fasttrials (single .cas file)

[T Justwrite sokver input; don't run

n.om

0.m

0.m

2h

v Seguential solution of flow and energy equations

Fun | Done | Cancell Help |

(b) i\ Optimization ZEIHE LT, DR B BT A G458 BEE

(¢) Ak Allow fast trials (single .cas file).

(d) 1% Sequential solution of flow and energy equations.

3. Jhili Parameters and optimization [k R4 Run.

SIS MEER

£ Icepak FFUfvI4F 1), Optimization run & UK 4T, RIS SRR EUE . Wil AB &, U
S AER T TFZERIN ] S48, b o m s B E A v & kA B i 26 1,

K 11.1 7.

196

[1 00 00 http://www.resheji.com


http://www.resheji.com

M ES
Object Constraints Other functions Variables =l
Iterationsighsrtt mxtmp otalmas: bighsms smlhsms finCount inThickRuntime
1 0.2707 70.45 031 0.2377 0.07323 12 0.762 | 1316
2 025858 £9.95 0.3276 0.2543 0.07323 15 06796 | 15:20
3 0.2477 69.45 0.32349 0.2507 0.07323 18 05536 | 16:06
4 0.2473 69.45 0.326 0.2528 0.07323 13 05608 | 16:58
Final 18 05608 | 1:02:37
tterations
M Xlog I ¥log W Symbols W Lnes W Xgrid  Yagrid -
Disrniss | Save | Terminate | Flot | Frint graph | Setrange | Full range

Figure 11.1: The Optimization run Panel

&

—

gd

/

TERXAGR T, 223 TAT A T2 RIS B KGR IR . 45 3K 8, Icepak Tt £
THEMTH, WAEEHEN 18 fr, MRS 0.56mm. ILi, RSH &k 69.45 °C
(AR EM 70 °C), BRI RiE N OB 31 0.326kg). HARBREL (GREHD K
0.2473 “CIW. 4 UIEAS BT RZ R —/ N o
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25> 13 AR ITRIIA

XA ST H 1 R AR 75320 1Icepak E ARSI T2 5 4---CSV %2R
i % Die LR 7 ARE RIS SR Dy o A v SEAE R BEAT LU O TR D RS K of
FENATE ATHSELF ], KR AR SR MM . BeAh, t T JoT % 8 BRI, sl A REE T iR
R o v ELU AR S

Heat sink

Wind tunnel

Package

1.1 3T FF— AR

JA %)) Icepak. 7F File S N %EFE Unpack #E11$] JF power-map-1.tzr #5784, 41 EEI TR,
File>Save project as @i H LB &4, ¥ HAr 4 power-map-final. gith Shift+i 7] LA
WoR=YERM . fF Tree SN, E+% Open all model nodes, ¥4 IT AT A i) Assembly,
T A B A (R T IR SR . SEE RN IE S MORITE . DURGA R R AT
F45 -

* Component-and-HS Assembly: £/~ Assembly, Package-NC #! Fins-NC.

» Package-NC Assembly: i Sources f1 Balls Assembly 41/ (P40 (11 )i 22 )2 Fapk
BGA :%5).

e Fins-NC Assembly: H1HHES 38 735 5 2H i
* PCB 1 Opening: EX&IHT G 70547 —1> Opening, 45 7&€# )%,
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FEIXAN B AL B — AN TEGH IO T 2 25 350 BGA B35, v LLid ik MACROS S
T IC Packages Macro €)% . W4T Sources A1 Balls Assembly, it v LLA W32 1) 41
o FERXAEIP{EH T 1IC package Macro Ihiig, HZEEMIMATLI Main Library R
Packages Library Hi% %,

FERAMI AT DIRR S0 AR IS AR I D BE . A S8, w] DU 4 P AN R el 22
BRI AT T, AT DA i AR R 0 (5 . ldn, B8R I 1, RS
S E AR FT X AL AT E X Fins-NC Assembly =EIEZE A% /M, AT EL
FEV BT o) _EHCEX FRINE .. FPBGA H5E SCRIS L, 15 A FTA 1 Ball Q1 —1> Assembly,
¥ Die M T LIWFEI A K I B 53 4h—A> Assembly, SR )5 6455 =4 Assembly ¥t
) Package & 3| H: 7,

XA VE R AR A — AN AR B, (EAS B ks £ s . &, Fins-NC
Assembly [ AT Package-NC Assembly [T #R ik N B BB IR 360 T W R KT 5
HOE NS, X PG OLEA SRR, DR IR ) LA e T A IR/ o ml LUK
T RIS A3 TF g, XA RN s el mr DL bR o3 b A, BT AR UERE BE,  [RJ IR A i A
RS D,

1.2 Dh#Esy S o0 A K

MPIL KA KB ERRIT, EHREE2EI. R)52] Source Assembly 132|444
Single-Source X} % o FFXART R R DIFER E N 64.77TW. mitdi Update S8 &, siidi Done
Pl o XA FEAME ALK 25 (R DhFE AR S0 A B W v 545 AT LU AL

1.3 AR M

[ 2 ORGSO AAER b UF T . R, s sl e hr I, s
WL 325 Model/Generate Mesh 4T Mg #a il & H, &H MK SE. #ifk Max X=0.01m,
Max Y=0.006m, Max Z=0.035m. £, 7& Mesh parameters ~i£$¢ Coarse, Max size ratio
WEN 5. A, ¥k Object params. fiili Edit #&4 & A FHIXT RIS H (8,
Al DA PR TR R AN 5, A B $% Edit mesh parameters $£30, 5l ] LA E A4
XTI AP I ZH0

papE kit Assembly IR LR ¥ &
Block Main Model Base Z count 9
Plates Fins-NC Fins (All) Z count 9
Block Sources Die X & Z count 93
Plate Sources Tim X & Z count 93
Plate Sources Underfil X & Z count 93

[ H T BT TR A, FRATTHE 2 SR A 3 22 A SR gD S i AR B . G SRR
BAHESH, AR R I T 1 Assembly. 4R J5 1% B4 —> Assembly JEiZ 4E R 4% X
BRI RN
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[n] %1 Mesh Control % 171, #fi{# Mesh assemblies separately % 41i%EH . K% J5 4= 5 M,
TR A WA M T o I S s D) TR G T Ry DX A 2 P9 A o

1.4 & X &
52 SCHR I

TEVHE 2 AT B b e — S I i XA L2 T — SR IR 5T, K Die (£&
Sources Assembly #) il PCB #i A%l Points  (%%g Trash bin ). 7ZEvF&EEREH, KXW
AN KK 2 7k Die AT PCB Hu ST, il DA AT 2 A5 IS

HHE
LEAE A R % B Problem Setup>Basic parameters, 71 General setup % 55 < H i\ Flow

regime IEFE1)JE Laminar, 2T AR E. R, ERARPIES Solution settings,
7 Basic fll Advanced Settings 1) & :

Basic settings

I 100
A= 1le-7
Advanced settings

Fa st bl

I T 0.3
BEJT 0.7

WAE, s RS T s i, B8R SR . Solve>Run Solution. 7 Option i 1
FrrEE 5L ID iy 4 A power-map-single-source. #: Rk, 7F Advanced &Mk, 1%k
# Enable sequential solution of flow and energy equations.ffiiA Merge NC interfaces when
possible LI . SRJ5, HEHE Start solution FF45 115,

AR, BTk hEAh, Die fil PCB L s R E s o . TSR, Tl
¢ Report 28 R f#) Solution Overview/Create Gn il HIRE . R UEEWE, mHl
OK KHIE .
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1.5 JFAab#
T EWEE, B R E AE PR % .

JE AL BT 7 X BrEtE Ui B
Object face: Object type: Contours of: Temperature T Tt e A L
Face.l Block Contour options: Solid B, CAAGHRE AT

Object name: Shading options: banded

DIE Contour levels:

Hi%$E MIN Y | Level spacing: Fixed/Number = 20

i} Calculated: This object
Plane cut: Y-plane through | Show vectors: Accept all default AAEWMA, UHEFR
Cut.l Center settings A T 2 (A

FA L4 IR Die SR 15 A GOk A B 44 BEE T IO L, 7 Post 323 47
Save Post Objects to a file 4445 AbFIAT G ARAF KK, 1t 544 (14 Fik post_objects. %4~
PR SRR O SN, RN 7 BET Q15010 5 b R 5 T AT 45 SR H

1.6 WA ZHAEZE [F 2 A R B T

EIXHL, AT R 1cepak 11975 18] 73 A1 bR 20D R DO AE ) 2 [R] 43 A 1\ 21 Single-Source
., BT Assembly JEJT, 7 Sources Assembly 1483 Single-Source, T 4w4H% 1. 1
Properites 35 P 5 7 Per Unit, #RJmikp Profiles, &iili Edit #%4H, Curve specification % K
Bos it o RN AR TR RS B S WO IOK, ARG sy Load %4 . by 2 Nl
oot B 31*31-spatialprofile.csv I3, A REHKIR AT Accept. Update Al
Done %4l..

HE, T IIUTEASAE, ProlATEEER R M. 75 Run Solution % LIH, HHTH)
5 ID SHU4 4 Power-map-final-spatial-profile, Jf#fiiA7f Advanced &Ikt Enable
sequential solve of flow and energy equations. /&, Aiili Startsolution HifTH5E .

FEVH WSR2 [ H T A ) J5 Ab B X 5, Bk il Post>Load post object file i A
Post_objects SC1F.

R AR R 2 ) A2 A (18 VS35 RARLISE 73 A1 [R] I 180 DA R ) 20 A K v B 45 R AT X L

1.7 S AIEB S RIR I E

WAL, FATTHE R Icepak [ CSV ‘T AT AR A 4 A B SO N BB 1558,
FERE AL FETT BT 1) Assembly . 4R J5 3k % Single-Source, #H B TRk Nk, BT
KR ~E 8 CR D), 7E File R8P ¢ Import>CSV/Excel, 5 A4} nonuniform.csv. &
m, KM BB E A CK . ERE—ANE D S Import 281 EN N — AN EE, ZERSA
. HTHESANNRILEZ, KA PR T2 2L A,

FE P AARRI I AT AR E, T Ctr+ SUbs Z2 B Shit+ BUbs AT SRS T  mise o, ARJR
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s bR A BRI 4% 4 Non-uniform (1) Assembly. #5iX4 Assembly L/ %] Sources Assembly
s

FITFA MR B o B TR A (0 LA A2 T 228 CRg B — IR U8 T AR5 0 A 1
5D, P ARk L EE Sy, BT E SR Mg S AR5, TR ER L KR
T4 ID B4 & power-map-final-non-uniform, [@ i #fiiA Advanced %5 K FH [¥) Enable sequential
solve of flow and energy equations i£ . #Ji, AT

VWSS, Al R A S AR BEXT 5, B 1l it Post>Load post object file # A
Post_objects 3CFo LA =Rk S TOLHIMRLE 20 A s ARSI 0 A B . APl DRERE 2
[AARAE . DL T AR DIFES A o A i A R

Sl =]

ETET T

1.8 RANFE oA HIEFE

X2, BATEFH Icepak [ Import ThREF A VISR . &5, RIFFAMN
Assembly. SXJ5#E]4 4 Non-uniform [1) Assembly, JfKH k8. 75 File S EH
Import>CSV/Excel, % FERERIISE IS N 9%9-uniform.csv SCAF (AT LIRS K
31*31-uniform.csv (K 3CHF, o] AR @ AR ) . A —ANE DR i Import #4411, 58S A
W, HTRESANRIEN R L (81, XA LR 72— e8],
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ettt e )

R AIIESE, H Ctr+ BUbS 22 BEFN Sht+ U A SRR A AT S e FE o, SRS iy bt
B 4 4 Uniform ] Assembly. #3iX > Assembly T/ £ Sources Assembly .

FITFLE RS (8 1o B TR (R LA A 2E T 808 (BT 81 /NED, Bt LA A% a4
IR Ay, ARG MR EI S . KRG, IR E O, BHE ID A K
power-map-final-non-uniform, [& i i\ Advanced ¥ 7 [¥) Enable sequential solve of flow
and energy equations i, )5, LA

VSIS, g R AT AR S AR BEXT 5, B ik Post>Load post object file i A
Post_objects SCfF. Lot =Rl & TOLIRLEE /3 A0 ~FI A R AR89 o An (AR i
ANBIE EDIRERE AR (AR DA SR TR DB S A AT TSR 45

1.9 BEME

PRa] LA — M A E S R S 4K . T3 Report>Summary Report. 1t
Define Summary Report [+, ¥ Solution 1D %&£k Multiple. B4 11 Filter Jy™, #%&$#%
FrE WS R, Baiias T A5 Die I Min Y T LS55, K a1 S ol 45
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53] 14 TCEPAK fj CAD Object 174

T4

H A FL 70 AU 2% JUART R AR P FRDBOR 3t . IR LA AME , iR A s T
WAL, S5 IEBRIRIR I L J LA AT AR S AL T S RRG B )8 225G FE 2. #E TCEPAK
PP 8 5T AR 1K) J LA T DAL CAD 2 o A I /S THIAAAZ Lo A% RT LGS 52 2 1) LA 81 2
ARLHIAE PR o
AT T HE icepak HAUIAAI AR TN THIAAAZ o AR 6 B2 2% (1R L AT G AR SR AL P RS
FEIXAN B HEORE 27 2 T ] -

AP CAD B LUK A N I AAA% /o X A% 1) S AR 5 R A P

XA R B A% A A T AL

o A ) A SR TR R D] ) <5 (L e A R

o A CAD AR LUK A /N TR AR AZ 00 B AR B A AR S5 R4 AL P A

o ONPRRRY PR B AL AT R
o RS HUNTR AR IR ) S5 L AN R B

IR

XA AR BB IR Z icepak AEH AR, (HELECARX AN A« a0 RARAN 1K
icepak A, WHEIAH P $EMEH —HM 1. Tsample session — 15 N %,

] R A i

PURN RS TP IR, XA HERER I A A IR I S 3R (aerofoil) , ik
A AN B AT — AR XYL T AT A, T 14, 1 PR
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2 IcePak 4.3.7 (beta) : shapes
File Edit VYiew Orient Model Tree Macros Solve Post Report  Windows Help

D2 & Naijw g /OB Z2h JIBPRvEEIDE s ol akkk®nEa;

B

(2 Problem setup |28
{21 Solution setting] 4
fih Libraries =N
Groups i
B Postprocessin| £
[ Paoints )
3 Trezh o default_side_minx
& Inactive - - -
Fq Model [}
1) Cahinet il
£ cahinet_defaul .
& cabinet_defaul @)
& F_342 @
@) hlock.1 £
W source =
B wall1 [
fx)
=
Pal
o
od
1]
2]
.
23]
Te
U]
i Pidefault_side_maxox
Wisille images: d MNarme  |wall.l
in: -0.1 -0.005 -0.025 Group Pians xz ¥ [Start/end
S e I
min:-0.1-0.005 -0.025 Tk m ¥5 -5 m ’ﬂ
max;: 0,16 0.02 0.025 25,—_2!3@25’—%,@
7 y Z‘ Apply | Reset ﬂ
- I “erbose W Log Save

B 14.1: BAUREKE

SB 1 BIEHRIE -

I %M P HRR 1. 5 N IE1T Tcepak

24 Icepak im17 L J7, New/existing BB 5071 o

Do you want to open an exigting

project, create a new one, of unpack,

a tar file?

E mizting - ez Inpack

(it

2. 1F New/existing [H# B &5 New, GI&—NHTH) Icepak project

#ri) project I BT .
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New project —IX

Directony: ID:fusersﬁp,"temprin

4 & o %l o

11

2]

Froject [shapes

Create

Cancel

3. ¥BEFN project 45, K Create.

(a)  7EProject WAHEH, #y A project 44 —shapes.

(b) 5 Create.

Icepak JFGIE— TR NI DY ImX Im X Im [ cabinet, Ff-7ESJE B 42 K

T 1] LUEST BRI A B L, — PN il g 0 F£57 cabinet, i/ BRI 87 F cabinet. Kt
A LU S 19 21 I 2 477> cabinet HIMEE . K Orient 4 )] Home position, HJ

LIHT cabinet Wk B ZR45 17 &

SIB 2 AR

g T IR, G B G 77 20 Tcepak CAD block KfCHX T A, 1RIG 72

GABTEHT CAD XA (IGES/Step) # icepak.

1. S IGES/Step A3 icepak

Model ——=CAD data —=Load

o EPESE A LAY MODEL 2%, 5 CAD data.

e 7F CAD data [fIH £ FE Load, it IGES/Step file.
e 7f file selection [HIHH HIEFE w35-20. stp s

o IXA CAD BEALKGAE B B 1N ILSK
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File selection [ [ X]
Directory; IC:,."Fluent.lnc.r'lcepakdlﬂlthuturialej @ ﬂ g
El w35-20.stp

‘ |+

File name: |.igs DOpen

Files of type: |IGESfStepfiIes ["‘.igs,*.iges,*.step,*.sj Cancel

¥ Load surfaces

[T Load cunves

[T Load points

[T CopyI|GES file to project directory

2. 7F CAD data JHAr H A, &EFEN surfaces kA& CAD block

CAD data =X
Load —l| Change family ramiles
Options Clean up families FACE_ >
Elank [~ Showused ORFH
Unklank | ™ Showunused
Delete | T Solid shading
Clear ¥ Fastmovement -
—Small gaps Al | mone -
Fix below size |m
—Creation mode ———— —Create ohject
t* Selected Elocks
™ Family
" Begion
¥ Use CAD sufaces directly
- = Flates
3 ~
= =
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e 7E Creation mode [fi# B i Selected

o JEFf Use CAD surfaces directly

e 7ff Creat object {4y, £+ Blocks

o AU H AR HEPRI ST VEEFEASLLG 5 CAD block MITHI, ik SARHEREAE icepak model
B — A4 F 342 1) blocke

& IcePak 4.3.7 (beta) : shapes; version shapes01
File Edit wew Orient Model Tree Macros Solve Post Report Windows Help

DE@&NIe B JOBF]<s2x2{dBRvEZITO s hhkon B&:

=HET Model

) Cabinet

£ cahinet_defa
£ cabinet_defa
g assembly.2

[0 Problerm setup| S8
(-3 Solution setting P
il Libraries =
Groups &
= Post-processin| €k
j@ face.1 4
lﬁ] cutl ﬁ’
—[1 Points ﬁ
W Trash ]
& Inactive a
B

w

@

ix

i

=

EEERER PR

PARAS:2767 2l Hame [essemb *[ ofme%min- 003m mex= 0.03m
QUADS: 89212 oty ks 0[m ={*:min = -0.005 m mex= 0.02m
TRIS: 738 Z 0fm H Z:rmin=-0.025 m max= 0.025m
Faces + solids: 26 AT | e[ e
R =
" Verbose W Log  Save

Figure 14.2: M CAD CAFEIEEHEARS I CAD block

7 RS G 77 Z 3 cabinet 1975
3. 7f Cabinet [HHHE [ H%% cabinet [P~}

EfModel — @Cabinet

(a) 7F Cabinet object [HH B, %+t Geometry .
(b) fF Location |, #i A%l K Start/end ALFr{H:

H bR 2 m
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F 14.1: Cabinet fJAAR(H
xS |~100 mm ’7 xE [150 mm
yS [-5 mm ’7 yE |20 mm
zS [-25 mm F zE |25 mm

(¢) /4 Update %% cabinet H) ),
(d) 7f Orient 3, k¥t Scale to fit MK K/, i cabinet EEETEHE .

B Sl LU R BRI A,

4.  Yi% cabinet HYJEME, 52 Min x Fl Max x [fl 4 opening. i£#¥ Opening M Min x Fl
Max x TH Wall type #E+% Opening. Xf Min x X% lid hik$e BEdit, F55%¢ x N 5m/s.

Cabinet MES)|| Openings x|
Info ]Geometr\; Froperties lNDtes ] Infa ]Geometr\x Properties lNDtES ]
wall type Froperties [© Static press r
Minx  lopening j Edit =
M . . _
= [Opening o Edit I Temperature | ambient r
Miny IDefault b I~ Profile
MED(B"' Default :I 2 X\-"’E|DCH}/ 5.0 m,‘sﬂ r
Minz - |Dsfaut b I Profile
b
=2 |Defaut ] I v Velacity r
[T Fixwalues r
Z Veloci
Update | FReset | Done | Cancel | Help | = Blocity -
-
© Fixwalues
Update | [ew | Reset | Delete |
Copy fram | Daone | Cancel | Help |

BB G —1 2 /F block, source ] wall

5. TEAIEE— M T HUA S L FE Y block
(a) sk @ g — AN block.
ICEPAK G#—1M7 T cabinet F0 i block, HFEZEHABXA block 19/ »

(b) i = B4TIF Blocks [fitR.

(¢) /5 Geometry .
(d)  HiXA Prism block #AUIT Start/end ARHRIHE:
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& 14.2: Block [FALbR{Y
xS [-30 mm ’7 xE |30 mm
yS |=5 mm FyE 0 mm

zS [-25 mm ’7 zE |25 mm

XN block fll cabinet [ Min y B, FIFIHEENT Max y B, Block 1) Min =z fl Max z
FI cabint £Ef

7 Properties %'l 1, X/ Block type i£7#¥Solid , 7F Thermal specification I IREF
default [ Solid material, /77 default solid material #2 extruded aluminum, 71X

TR BRIE S 2 X
(e) JHili Done A% block J& M I X1 1
6. 1E block FIHLH s 2 ]G gt — AN HE
(a) i B gl — /B,
(b) HIANE 14.3 % xz [ FIOSEG B Start/end AAAR(E;

F 14,3 PJEMI AR
xS |—-10 mm r xE |10 mm

yS |0 ryE —

zS |10 mm r zE |-10 mm

(c)  ZHPJRREYE, D% 50w;
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Sources MEd
Info | Geometry Properties ]Nu:utes |

Heat source parameters:

& Total hest 50.0[w ]

" Per unit | ‘ J

| [wim2 =}

" Fixedwalue lj
- =

' Mottemperature dependent

" Temperature dependent

~
" Radiation
| H
[T Tempersture limit ’__I
™ Fixwalues
pdate | I ew | Reset | Delete |
Cu:upyfru:ml Done | Cancel | Help |

(d) st Done 1& G 1) J PE I 5 PAIX AN THIAR
HEVGM K2 /E block HIICKELE T, UL A cabinet 1Y Min y 6] [ 61—  wall. 1.

7. 48 block FEIHI_EAIE— wall
(a) BIAFR 14. 4 W xz [ FEUEY% % Rectangular wall [¥) Start/end AFR1H -

F 14.4: Wall fyAAR{Y
xS |-30 mn | |xE |30 mm
yS [-5 mm ’7 yE |[—
zS |—25 mm ’7 zE |25 mm

it wall 1195 1E X wall I3 81F, #5idi external conditions, 7% heat transfer
coefficient, F5EX1E 10 W/km2,
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Walls MEN vwall external thermal conditions

info | Geometry Properies | Notes
Wall type: 4 Stationary - Symmetry - Mowing

Wall thickness 0.0 mm =
External material {dgfauﬂ -
Thermal data: |

o Outside heat flue | d
e (ufside temp | =

¥ External conditions
1 Inner surface radiation

[Ect]

pu

Update | MNew | FReset |

Delete |

Copyfrom| Done | Cancel |  Help

|

_Edt
Ea ]

1 Effective thickness |

— Heat transfer coefficient
N Enabled

/ Base value
# Constant valug

- opalial profile
~ 1 emp dependent
o T dependent
- Lise correlations

100 |Wik-m2 =

b

ot |
Edt |
_Ed |
et |
B
Ambient temp | ambient
I Ouler surface radiation

4 £

Delete |
Help |

Feset |
Cancel |

MNew |
Done |

Update |
Cogy from |

B 14.2: %€ X Wall il 5414

BT RBPZRIE 14 1. i) —#

SIB 3. IR

g T XS R G 238 I PIS s bR T s (X AT T RS L, 1 K ASGER I 1119 1
WRECH L, BB X L5 o

1. EFEEES “F 342”7 Fil source. 1 GJZ—4> assembly, “assembly.1” . %}iX> assembly

(KA R P2 2 b BT
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Assemblies = B3
Info | Definition Meshing IND’[ES |

V¥ Wesh separately
Slack:  MinX | 5|mm | Maxx | 5 |rmm ]
Min | 2[mm~] Maxy | 0[mm ]
Minz [ 75|mm¥] MaxZ [ 75|mm ]
kinimum gap (0 = global values):
><| 0.0|mm ]
Y| 0.0|mm ]
Pl | 0.0|mm ]
kdesh type |Mesher—HD j
M MaxX | 0.4|rmm ¥
M MaxY [ 1.0{mm ]
M Maxz [ 0.4]mm ]
[T Fixvalues

LIpdate i Fesat Delete

Wiirite assembly Diane Cancel Help

Min z fll Max z [} slack (U 755 B #X] 7% cabinet IR 1o 1EEA1EH Max PMIHS /T
Wt assembly HETNT7 ] IS

WO 7 5f— P TEELEPI RS X, 5 ] LG PR MK o 7 62 assembly. 1 1
assembly. 2 0] LLiFPIREM LTI assembly. 1 [X B-175 00 JEF BT AR BIX 12

2. 1%F¥f assembly. 1, block. 1 Flwall. 1 f# assembly. 2, M#% slack {HANH KM R )&
X FE R,
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Assemblies =] X|
Info | Definition  Meshing ]Nl:utea ]

¥ hesh separately
Slack:  MinX | 15(mm ¥ MaxX | 40| mm ]
Min® | 0fmm ¥ Maxy | 0|rmm ¥
MinZ | 0|mm ¥ Mexz | 0| mm ¥
binimurm gap (0 = global values):;
><| 0.0mm ¥]
“r”| 0.5 |mm ¥]
z | 0.0mm ¥]
hesh type |Mesher—HD :I
M Maxx [ 2.0(mm ]
o
M MaxZ | 1.0|rm ]
™ Fixwalues

Update ey Feset Delete

Wite assembly Dane Cancel Help

MBS assembly. 1 fJR A IIES ] HKXTX A assembly HATHEE o
3. 7f Mesh contral [t B 5 BAMEEHIZE, &5 TH,

Model ——+*Generate mesh
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Mesh control =] X
Mum elements: notloaded  Mum nodes: not loaded

Generate ] ] ] ]

Load mesh | Generate mesh | Terrmninate mesher |

Mesh type: [Mesher-HD | Mesh units [mm =]

WV hax i size |75 [ Ohjectparams

M MexYsize [ 1 Minmumgsp: X [ 0.002]m ¥
MV MaxZ size |72 he IWH
[ hitheight [ 00 2 [ ooozm~

v Accept"change valug" checks

— Global settings

besh parameters INDrmaI ﬂ
Min elems in gap 3 T Mo O-grids
kdin elems an edge 2 ™ Mo group O-grids

b ax size ratio

tax O-grict height 0.0 [ Mesh assemblies
bin elems on oyl face | separately

tdin elems an tri face li Allow different
o= subgrid types
Cywlinder shrink factor 099 W Addintersection curves

Max elements 10000000

Clnsel Help |

H &8 m

YT global settings G IEEFEAN B EIZ 0 M IE Chex—dominant mesher) , 774k
Ty 7241 1] UXT BE KX 56 KON TEZT 1 (Hexa unstructured) BEVIET KR /L ( Hexa
cartesian) MFE . XL E T CAD object [ assembly. 1 1E/HE 1 K%M, ARG
INIETERZ 0 P15 BEXT CAD ob ject 7T MIFE%) 7}

215



E= IcePak 4.3.7 (beta) : shapes; version shapes01
File Edit View Orient Model Tree Macros Solve Post Report Windows Help
DEEE N s JOBE <y 2B VBRI s o BRELOnE&;
(1 Problem setup 0
3 Solution setting ﬁ
ill Libraries =)

g walll

EEEEREEEIR

PYRAS: 2767 2| Name [Fa22

TETRAS: 1427 Group

QUADS: 89212 —

TRIS: 738 G | A & Showdstails

Faces + solids: 26 Type |solid j
3 ‘ o j Apply | Reset| Edit

[T Verbose W Log Sawve

Ll

B 14.3: FEUTEUIREE I A%

I ZE RGN v 77 1] HI D@ T PRS2y W 14, 30 38050 y 77 1] H0 B TATH PEZF S 2
XIEIHIIS, )] assembly. 2 IRl JEM IS Al assembly. 1 IR L1 14. 4 1275
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E= IcePak 4.3.7 (beta) : shapes; version shapes01
File Edit View Orient Model Tree Macros Solve Post Report Windows Help
ODEEE N iR JOBF|xw2hk=idB vBri@Y co B @oE &
3 Prohlem setup 5]
(1 Solution setting #4

B wall1

i+

EEREREEEER

PYRAS: 2767 = Mame [Fa12

TETRAS: 1427 Gaue

QUADS: 89212 ]

TRIS 738 Geom |CAD T & Showdetails
Faces + solids: 26 Type [solid j

[« | | z‘ Apply | Reset ﬂ

[T Wethose W Log Save

Figure 14.4: Y Jy [a) 8 H0 1 MkS 7 =

SB 4 HERE

LERAY B K] Problem Setup H' )5 Basic parameters, 7t General Setup ffiiE flow Fll
temperature AL FT FF o XA In) @ JE T 5B X U n) A, PRI I SR AR GRS AT DL 2 . K
M4E%) (radiation) FIE S (gravity) o PO JFREmmasy,
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Basic parameters M ES

General setup l Defaultvalues | Transient setup | Advanced |

Yariables sobved [ Flow (velocity/pressure)

W Temperature
Fadiatian  0On & Off

Flow regime " Laminar

& Turbulent IZerD equatin:unj
-
[T Grawvity vector:

=patial power profile file Load |

Al::l::eptl Resetl Cancell Help |

SB, 5 RIAFEAY

Icepak FFHITLG KM ITEL 50 (RAFIEAY, (2 m AP FEB IR — FIAY (BHEMEE) &
FEUIR AT 5 LU T Y Icepak,  FATTIFE T H o] LAEBER A HI TS LTS (AR
2GHTHTIRES P41 57,  Icepak F#E H I RAF BRI R A 19 5 — F job X fFe )

File —*Save project

JEE L File commands %W g p (i i

SIE 6: KR
1 TASA TG THERS I, LI A 5 G 427 R

1F Solution settings —*Basic settings [, $85& & AKIERIXRECH 300, Fish TS
FHE R 0. 01, Ae iy PRSI AR A 1e—14,

218

[1 00 00 http://www.resheji.com



http://www.resheji.com

Basic settings ] X

Murmber of iterations 300

—Convergence criteria;

Flowe 0.001
Energy 1e-14

Al::l::eptl Feset | Cancel |

MBEE T RERE S BRI, RS I RE B REICSICH M 2 A2 . AE Solution
settings —>Advanced settings [HIM, ¥857& & JTFsh&E T FERA A 4354 0. 3 F1 0.7,
KTV EE IV AZIE B W B 2SR fift 2%, AHMV ) termination criterion #ll residual reduction
tolerance #HEK le—6. %% Precision & Double. X T Rem 7 FEMI 0 B SR AR N iZ M UL F 1)

Advanced solver setup [ X]
Discretization scheme -
Fressure & Standard ¢ Second ¢ Body Force Weighted
komenturn & First  Second
Temperature & First  Second

o [
o) o I
Underrelaxation Pressure n3 =
tomentum 07
Temperature 1.0
Wiscosity 1.0
Body forces 1.0
Linear sabser Type Termination Residual reduction =
criterion tolerance
Frassure A% j 01 01
Momentum flex j 0.1 0.1
Temperature W j le-G 1e-B
Precision IDDubIe El
Accept | Feset | Cancel |
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%P Solve S HL, 15 Run Solution ¥4 78 Solve THIMR - 78 K A# A 25 Advanced Z# L £% enable

sequential solution of flow and energy equations.

Solve

Options  Advanced ]

-
Submit to & This computer

-~
" Batch gqueue
= Script file

Submission time i [Sow
" Latertime

[T Reuse existing solver inputfiles

Edit case file after writing
Dan't start salver
show disgnostic output from salver

-
-
v
¥ Use temporary files when writing zones
v
¥ Merge zones when possible

v

berge NC intefaces when possible

Another computer (wia rsh)

Enable sequential solution of flow and energy equations

[T Compress solution after reporting

Auto-gawe intersal | 100

[T Expor solution data — | |

Start solution | Dismiss |

Cancel |

1. 7E Solve [HIARARFFEA I E o
2. JH Start solution JTFURIZATRARESE.

Tcepak X]FEHTF45 K47 7, Solution residuals [XJE 1107 [ 5081H1, 341G 1T 024

TCLLFE 1195 Z= 5 LS L FE

VE RN 7 26 AN Il Plass L 7] BEFT AT 207 T A3 2 2119 26 14 i 7RI 14. 5 4™

Vil
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Solution residual

1ED —g

1E-3 —|8

1E-10 —8

1E-15 —g

1] k1] 00 150 200

terations

Dane | Print | Setrange | Fullrangel

™ Xlog M *log ¥ Symbols [ Lines V Xgrid W Y grid

Figure 14.5: W%
3. 1F Solution residuals % [/ Done KX E .

S'’ T REER

1t/ object face 55 R H A LI R A7, 0] LLZ N HA Icepak object [

1. AEJS BRSBTS S B, 2695 CAD block, #RJS 4 show contours, fi
parameters 7F I [l calculated Hi%£$¢ this object
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Object face ME3|| Object face contours [ X]

Name |face.1 W Active Contaurs of ITemperature hd |

Object IDbjed F_342 j — Contour options ———— — Shading options
Ohject sides = ¥ = ¥ Solid & Banded

73 o = I~ Line  Smoath

~ F ¥ Sides — Contour levels

k= Lewvel spacing Lﬂ I
™ Show mesh MNumber 20
¥ Show contours Parameters

—

[T Showwvectars

_ B —— — Color levels
" Show particle traces ¢ Specifed | |
Define | Create | N e | Feset | Daone | Cancel | Delete | & Calculated IThis ohject j
Apply | Seve profile | Done | Cancel |

BFEFFITF AT LT/ 7 7T L TR (probe) s ¥ LB AR x5t
SEHCIH

14. 6 Eonigs b o An

B IcePak 4.3.7 (beta) : shapes; version shapes01

File Edt View Orient Modsl Tree Macros Solve Post Report Windows  Help
DEEE N0 a0 8 JOHEEFX s Z % £ P g s RGO E&;
23 Problem setup 28 Temperature
3 Solution satting ¥ C ’
il Libraries 1=
S Groups 1
] Post-processir £
iyl face.1 g
§ cut1 B
2 Points
W Trash é
z@ Inactive El]
ErEq Model -]
() Cahinet 1)
£l cabinet_defa @
& cabinst_defen £
= i
fif block 1 ]
i walll
A
& e o
W sourcel X
o
a9
il
B
@
=
i Object face
@ Marme ,ﬁ v Active
— Ohject [aject F_342 =
Object sides I I F
= = o
= = IV Sides
=
= ™ Show mesh =
FYRAS: 2767 J —
TETRAS 1427 [¥ Show contours Parameters
QUADS: 83212 - |
TRIS 738 ™ Showwvectors
Fi lids: 26
fres v eolas ™ Show particle traces
LI—I j I Vetbose  Log Save Updatel Createl MNew | Resetl Done | Cance\l Deletel i

Bl 14.6: s BRI A
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2. FEJEANFEI A A Pt T B AL LY G 1F Set positioniE$¢ Y plane through center, %

$ Show Vectors s Parameters, 7F Plane cut vectors [HHR T RHFHA 1% E, A Apply
F1 Doneo JEORFRE W] LA 21 5 2 40 15

B 14, 7 R AR 0y 5 TR I

BT IcePak 4.3.7 (beta) : shapes; version shapes01 FEX
4

1Ak
l": Velocity
3 mjs

05 Solve Post Report  Windows Help
%[xjdlﬁ§+><+\r-zv)<%§{|«&33@)(%%01&3
AT it UL THIN T T UHE S YHI TR

BEEGREE= @R e e [

EEEEREE]

—Flane location Clip to box

Zoom point 1: 00123966 0.027082 -0.0256701
Zaom point 2: 10204544 0 D0BEBE4E 0.0247846 Setposifien  [7 plane through cev] Update ™ Ensble clipping
Zoom point 1: 00124928 0.0271474-0.0250102
Zoom point 2: 10188653 0.00753435 0.0248601 i [102e Py foods Pz [ oo A 0B o || Max | -0 mﬂ Maa| 0.1
Zoom point 1: 00124987 0.0271514 -0.0247863 e I I e e A G0 [ ]| M 703
Zoom point 2- -0.0148748 0.0101164 0.0233346 nY | |m 7 Maxy |

0.500 Ming [ -cozs|my] Mex2 [ o002

1 | | _’I |

™ Verhose W Log Save |

B 14. 7 [ A R BTV 5

CIK

B

XAt Tl A CAD BB, — AR, SR AN T AR L A% S A 45 A
AP o SRR SEIE NSRRI AGr A AR i AN D) T ) 54 2R
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25>] 15 PCB WRATZZ3: O

T4

1T PCB MR M E MR 2%, HLATZRJE (trace layers) BOREAYIS], DL, AR 12
I R AR A I S IR L. 7 Tcepak 4.3.10 1, REWSIEIIAL)Z 103K peb L4MATH
FI S ARE ke, ky, kz) o WA T RIGARE SIATER 2R PRI 55 S R34
A, IR I AR RS B H o TR A R ) LA 2

o PAAIAK PCB RATER)Z
o OSRIFPIAFE T AL B

T ANR

AGIEB S L2 #47 ICEPAK B4 1, JF H O AP B sigk > Tutorial 1. PIMA ] o i
FRAR K20 BRs AN FE PR BUA .

PP

MR B> PCB AR, BAEHE Library SCAFLURATER 2R BRI . HJGRMEA 5 R
A TCAF ) PCB AR R, AR SR A L A5 T 40 T PR S ) I R 2R
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SE] 1. gIEFHImH

1. B4 1.5 N RIE1T Tcepak.
2l Jcepak 577 L7, New/existing [HIHIF 5071 Ho

Mew/exizting

Do you want to open an exigting
project, create a new one, or unpack
a .tar file?

E sizting M Unpack Lt

2. ff New/existing [HI# B & New, GIg@—N#1K) Icepak projecto
WY project AR Zav 2l T -

3. f5EHN project 45, s Create.

(a)  1F Project SUAHEH, %iA# project 4 : shapes.
(b)  AiCreate.

LR 2: QB

K T OTEZRZ, 1F F B HFA PCB Rl
File —% Import —%IDF file

1. 7£ IDF import JM#Rf, iEHE the board (Al.bdf).
FIFIGEN 1ibrary X PFFF#E H2)-FA

IDF import =]
Load files

Board file (ascii): |trace2/a1.bdf  Browse
Library file: Ditrace2/A1.1df  Browse
Panel file: Browse
Trace (.brd) file: Browse
Project name: Al Browse

| Ne:x:t>>>| Cancel |
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2. P NEXT. SRJ57F Import type i%£#f Detail, X} Board plane #EFE xy, %} Board sharp

i%#¢ Rectangular.

IDF import =X
Layout options
Import type: Detail |
Board plane: XY M
Board shape: Rectangular =i
Board properties: Edit... |
7

Detail options
| Import drilled holes:

| Make all components rectangular

<<<Back| Next>>=| Cancel |

PTG JE A ST [ FAATEL ST, A 7 B A E 01T /% 1o
3. iNext fEEH| filtering AR, %+$¢ Import all components.

IDF import

Component filters

=[X]

-
-

-~ Filter by size/power

& Filter by component type

¥ Import all components

~ Import selected components |

<<<Back| Next>>=| Cancel |

R 2] LU TE 1 RS L) 7 S F R T T g, 7] LU D 1o 25 I 2 70

17

4. J5 NEXT A 2 Component models [HIfR.
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IDF import ™ES

Component models

# Model all components as: 3d blocks hdl

Cutaff height for modeling components as 3d blocks: 13.99539955214 mm

~ Choose specific companent model:

o | |

——

e Ead;.' Mewl === I Cancel I

WRGHHE (thin) [Iastl, 7P e #FERL 2D source. X IPE T, Fl]
T B TG a5 F 1 e JE block.
5. {FEEAH%EFE Model all components as J#E+¢ 3d blocks
QAR NEXT, JFH A Miscellaneous options [HIFR, X ] LIIEEHFAILIGF 1T R
FFIRE B H Al Finish #5745 FA o F5 1L FENT AT H BT o] 5P SR A

IDF import MES
Miscellaneous options

—MNaming conventions

# Use Reference Designator only for name
~ Append Part Mame to Beference Designatar

—Manitar points

~ Create monitor points for all components

-~ Create monitor points for selected components
% Do not create monitor points

—Points report

A4
% Do not create point report templates

<<<Back| Finish | Cancel |
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BN DR F2 TGN board fil 1ibrary X 1F, —#EN F A LGN b EBEZALF
7 IDF 1.
P F T BA A (trace) XfF. Wi 15, 1 s, P2 “A117 D458
THEI JFFEPEL R P JZ o AN THA I P T2 3 B AT board X1
(Al1l. brd) FHEFRH, —LEDFTC OB, I H & JELE M assembly.

B 15.1: WA R K

6. Unpack All.tzr 3, B3R “A117
QI e (. brd 2. mem) GEWETEFA IDF XFHIIIK-FA R, 1 7] L E-F
A IDF XAF LU X B 77726 =17 4
7. 1F Model manager T I 475 5t BOARD OUTLINE. 1, %&$% Edit Object RES AR (114w 4E
[t . WA T 2R FEAML)ZE S
(a) 7f Properties [f#H 15 Traces.
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Blocks SE]
Info | Geometry Properies | Notes |

Elock type: ¥ Solid -~ Hollow -~ Fluid -~ MNetwork
— Surace speciication

Surface material | default |
Area multiplier | 1.0
I Radiation

 Individual sides |
Themmal specification
Solid material |lefaul -

Total pewver 0.0 lw_j

@ Constant value s Temp dep
s Transien § o Joule
- Spatial Profile

External data: Traces

_I External conditions -

I Temperature limit [+

1 Fix values
Update | Mew || Reset | Delete |
Copyfrom| Done | Cancel || Help |

K 15.2: Traces
(b) ##¢ Import .BRD file, 7F Trace file [MHGLEFE Al brd. XL Al fETTEE— L8R [a],

Traces =Tx Board layer iniurmatun . . M
import BRD file Layer Thickness  Metal Dielectric
111 TOP | 0.045 | | Cu-Pure | |FR-4 ~
Import Gerber files
Import NJB fie 202 DIELECTRIC_|  0.442 [mn|Cu-Pure ] |FR-4 !
Import BOOL file / 3 b2 INT1 | 0.055 | min| Cu-Pure ¥ |FF-4 ]
e
{_ Editlayers 4D3DIELECTRIC_|  0.467 [mn|Cu-Pure > |FR-4 ~
Cleartiaces 5 3 INT2 | 0062 [mn|CuPure [Fr-4 -
M 604 DIELECTRIC_| 0.45364 |mn|Cu-Pure > |FR-4 =
7M4BOTTOM | 0.04mn|Cu-Pure ~|FF-4 b
Grid cells: rows = 100 columns = 100

K 15.3: S A Trace Layout JfgwkIH5 &
(¢) MFALRTERSE, Bl LigwiBme 25 . 76 Traces AR TILEF Edit layers (4Nl
Kl 15. 3 Fias) , BIARINALEE R
L HITEEZH [ 5)-FA TCEPAK, 1R 75 2 A FF— 2 S E e B BT s R, 2/
AT (pure Cu) , 4854 FR—4.
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(d) HIAFRK 13. 1 P HMEEERE, HEHFRS] (rows and columns) {H ¥ A 100,
R MIRETENE (rows and columns) #1557 - FHFE L . T Jd 7T 2 %
B 2 5L ] FeARGEBE TS L kx, ky fll kzo Icepak 7FHPEFEI AN E 1571126 /51
ST, (HA S e 19 5 o] 57 - F R B 7 I BS [ BE R PE 5 e 2 trace AF#%
FATHILZHNT, Al 55 AR FIE [, I FEREE s (CFBES)) .

X 15.1: M EAAZLERERE (Layer 1: Top, Layer 7: Bottom layers)

Thickness (mm) Thickness (mm) Thickness (mm)
Layer 1 0.04 Layer 4 0. 467 Layer 6 0. 442
Layer 2 0. 45364 Layer 5 0. 055 Layer 7 0. 045
Layer 3 0. 062

(e) {EY){A BOARD OUTLINE. 1 siA7 %, {rsgif B k$e Traces.
af Lo, = f A 2 2 C 2 v trace. single color, color by layer, Bjcolor by
trace (K 15.4).

& BOARD_OUTLINE.] = %
i envance  Add lo clipboard :
@ exit_fl_blc  Paste from cliphoard l—
& U3 Rename : &
iy U1 Copy okject aql
i e Mowve chiect
—g S:? Edit object &
i Uiz Delete
L& Us Create assemily
= Create group
& us W Acthie
& Us0s W Yisible
& Usn4 Traces Lo oAt
il Us0E Tetal volume “ Single color
@& U300 Total area 4 Color by trace
—i L5011 Create montor point “~ Color by layer |
g 5;3 Edit mesh parameters J )
= Create object face {,F;

B 15.4: ek BB R

(f) JE#E color by layer FHeFE AR LA Zk)=, Wi 15.5 s,
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Kl 15.5: it Color by trace Jja\iE nH L IRAHLk )2

SH 3. QIEMR, AFHER

XIBEP AN II%  FIETENTHIE TG 70 PCB B

1. B&T BOARD_OUTLINE. 1, #EJLABTACHF inactive i,
2. ¥ cabinet 3 H autoscale 2, IX#f board l cabinet R~} ¥ —F,
3. 7f cabinet [fJMin z 1 Max z G2 wall,
4. %} Max z [ A A2 #3234 50000W/m2 [F134 S 4F, F Min z RIS P PRSI A b il 52
WL FAT (20C)
TR NI AEZHS, KPR board HIHAEF L FEs
5. 17T Mesh contral [fH#, X max X,Y,Z ZrH&E AN 5, 3, 0. 05mm.
6. 4 I Accept “change value’’ checks Ii, fi Generate mesh.

DB, 4: KRR IFPAEE

1. HFIXAEER R4l SRR /F General setup [HI#R <M Flow M., Problem Setup
—Basic parameters —=3*General Setup.

2. RMEESIL, ek g B
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3. %% [Solution settings —»EBasic settings fRHFEL4 ) number of iterations,
WETLY convergence criteria A 1e—20, fi Accept 7 HIXANTHIAR

ASolution settings —»ElAdvanced settings, XtiEEHEHE W,

1 Termination criterion fll Residual reduction tolerance #[¥# AN le—6.
%} solver precision i%#¢ Double %Y,
5 Solve —=Run Solution JFEKfiE .

DB, 5: AP HBERI 5 AbH

1. M EWSG, 1%EPE Post —+Plane cut.
2. Xf set position %+ Z plane through center, H#F3RfS7EIX AR Fhu VR ] VRS 0 AT
(K 15.6).

S

K 15.6:PBC M L & 43 91 (mid—plane)

mid-plane [T /&M & WRE trace FIIXEAZFHEX, NCHIX TR, 4 H trace

BT IX G F NGRS, LA ) & & trace JTE/EKIE L. 1HTFFRITE, A

S traced PCB H1{EH compact B¢ detailed PCB Wi, 7F mid-plane /G 72— M EHT
RS T MERE W03 G T — Va7 traced PCB RT3 /%
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S, 6: SRR, TREXTH

L. H TR BT JotE, 1F Inactive Hax FEILE A U E] Model HX F. HE

LA AT TR G PR AN wall 62 Inactive H 3.

2. M Cabinet, #RJ5 autoscale Z.

3. 1 Cabinet [ Max X [H % & A3H & A1, 5m/s [F] opening (F5 RN M A x B .
EHBNI U trace £ LTFFHEA RS 71T S W iZ il {# detailed PCB FZEAGEHE

JEELEMFE T assembly 00 (HAE, X X/T block objects K XLEMRHY, JEELEMIEHT

assembly FEE LI E o HITBRA N BZRIZE, detailed PCB IS4 I XTI #% ¢

H, A2 g AR HG02 o] A BE A TR Z A DHIMIRE HIG (KU LD X FF-FE 5 0 1,

e

4.  47JF Mesh contral [fit, Xfmax X,Y,Z A& E N 9.5,7,0. Tmm.

5. 1%EH Accept “change value’’ checks Jii, £i Generate mesh.

LB T RfFsREXFHER

1. BT 2mmiasmm s, % Flow £, 7F General Setup HHTX} flow regime #EFE
turbulet.

@Problem Setup —»ElBasic parameters —=3General Setup

2. kP Solve —+Settings —*Basic

3. &€ number of iterations &) 100, ri Accept KHIX/ AN . XTI advanced settings
[T —A case fr¥F—3.

4. 4f Advanced P Solve —=3Run Solution ,3i%™ Enable sequential solution of flow
and energy equations iETW, JFLHTHH..

SB 8: sRIEXTRARR N 5 Ab

XA St 7 HG P A R KD R

MBI ESR, P Post —Object Face , i%4% BOARD_OUTLINE. 1 [f) Max z Ifi.
¥1JF show contours , fiili Parameters .
PRI A R R B 10
X} Color levels Tii, M FHizErpslLHE+¢ Calculated F1 This object.
BRI T 826 [t S 2 A 4TI 15, 7 P e AN BT 5 (7 T AL T01F Fo

=L o=
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B 15.7: THOHIIRSE 0 A SRIAXHA Nl Traces (100 x 100) S A[X) PCB

¥

€

EXA ¥, WL SN board layout fl trace files GUEAEHY, B 5EXT peb ML T 4l 5 $h
B, JEREHSas R T R AR B, o AR W] SR X AL T no—trace XA, A DX UIAH 5
B, BT AAE TR R R A

b gk >4

DU S R R O ) RIS TR B H, A 7 x 7, 30 x 30 M1 500 x 500, TEHEAT. {EEIM
MR, IHEERILTF—F . B—A%, HHAMER ST detailed PCB AL
BOARD OUTLINE.1 , Lh#&ilsagsi,
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