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“Shoudu” R 7~ HU IS JE B 1 AR 515

> iR A Updatesi & Done, Icepak<: H sh#7R~
BN m AT 2R 2UE

Param value

Heat sinks [heatzink_big]

Dietailed fin type IE:-ctluded :I

Fin setup | Flow/thermal data | Pressue loss | Interfacs |

Fin zpec ICDunta"thickness :I
Z-dir »-dir
Count $=huliang
Thickness Im mn ¥
|

Offzet | 0.0 mm :l 0.01 rm E
I Effective thickness only
™ Adiust tafit

™ Fix values

w” Update | ¢ Mew | 5 Reset | &) Delete |

'__:’]' Initial walue of shuliang 7

12

w7 Done % Cancel
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FoRNT R, e REFFUAGLE.

| Solve | Post Report

A Settings g

FPatch temperatures

B urn zalution

R un optimization

S olution monitor

D efine tnals

D efine report

Cliagnostics g

% FLUENT
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Setup I Desian variables | Functions | Trials |

— Trial type:

" Single trial [curment values) Al combinations
* Parametric trials
ization

€ Optimi

Parameters and oplimization

— Advanced Settings

— Parametric trials

€ By columns

= Selected values

~<',1" Wiew triale | E’ Export | ‘ﬁ.ﬁ Import |

g
VAR R B

> rifrSolve—Run optimization, TSt Btk weEParametric trials,

¥ Disable radiation calculations

¥ Don't
W Allow

recompute form factors

fazt trials (zingle .cas file)

[~ Just wiite solver input; don't run

[ Sequential solution of flow and energy equations

[~ wirite

Mum concurrent |

Simplorer File

1

8 Run

3 Done % Cancel

@ Help
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HATHAHE Y anRIEFEEByY columns, Fon{EHFIFERE, WSAR & A2
7], AR AT HEY ) AR EON R E, E NIFREHEE, IR
ty Trials[ M & & Fia th 51 L

Parameters and optimization A

Setup lDutﬁiquvuriuLlluti ]FurlL:liLlrI::i ]Tritﬂ::i ]

— Trial type: — Parametric trials
" Single trial (currentwalues) | | A All combinations
i Farametic trials dz Oy sglumns
" Optimization  Selectsd wvalues

L7 Wiow trials { Export [ 1 Import
Parameters and optimization AN
Setup ] Dezign wanables ] Functions ~ Trials ] Parameters and optimization

= Dies(En VIS Setup | Design variables | Functions  Trials ]
Mame Restart |D Order houdu  zhuliang
trial00 ¥ Select = 1 07VE2 12 w7 Set Trial Design vaniables
triglin2 ¥ Select 3 2 0D7Ez2 14 v Sel N ame Restart 10 Order houdu  shuliang
ETE) W Select ~ 3 0762 16 W Sel trialio W Select :| | 1 0762 12
trial004 W Select E 4 1.0 12 '\\7‘9’ Set kiallns F Select j | 5 1.0 14
i ¥ Select 1.0 14
tizl00S = 5 7 Set e ¥ Select II | 520 6
trial0G v Select ﬂ 1.0 16 w7 Set
trial007 ¥ Select - 7 20 12 w7 Set

1 |trial0ng V¥ Select ﬂ g 20 14 % Set A" » 4

l ialing ¥ Select :| | g 20 16 g : ' 5:‘\ f“" w
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> MR SN ERIEENEA—E, [FEEE 7By columns, i AHEREHE

I, HUE AR AR R A s s B ER S 5t 5.

Parameters and optimization [ =] X] Parameters and optimization =]
Setup | Designvariables | Functions  Trials ] Setup | Designvariables | Functions  Trials l
Trial Design warishles = Ttial Diesign variablas
MNarme Restart ID Order fin_count fin_thickness Name Festart ID Order fin_count fin_thickness
[rieloot ¥ Select hll 15 0.0075 v Se st Select hll 15 0.0075 7 Set
ficioz @ Seleet [aiont A 7 5 0.005 7 st otz W Select [rial00] o 2 6 0.005 7 Set
a0 I Select [risinn? il 36 0.0075 V7 se fiaioos Select [iial002 bl 37 0.005 7 Set
fiaiood ¥ Select [riain03 | 76 0.005 V7 Se oo Select [iial003 bl 18 0.005 7 Set
frisions @ Select [riaiong A 5 7 0.0075 WV se figoos Select [rialins A [ 5 @ 0.005 7 Set
fioiods ¥ Select [riainos il 5 7 0.005 Vs friciooe @ Select [rislons bl 5 0 0.005 V Set
fico7 W Select [wiai00e [ 7 8 0.0075 7 s fiaioor W Select [rial00G bl 7 1 0.005  Set
fiaioos I Select [riaino7 o] 5 8 0.005 v fiaits W Select [ial00? o 5 17 0.005 7 Set
fiaiios I Select [rialn08 o] 39 0.0075 7 st fiaios 0 Select [rialoog bl 3 13 0.005 7 Set
[riaiiio ¥ Select [rial00g hll 10 9 0.005 %_ im0t M Select [rialo0d hll 10 14 0,005 W Set
fisnn ¥ Select [riaioto A 1 10 0.0075 7 st figott @ Select [rialoto W[ 11 15 0.005 7 Set
stz W Select [tial011 hall 12 10 0.005 W Se
a1 W Select itz W[ 13 1 0.0075 W se
fiaintd W Select [iadts A [ 14 11 0.005 W se
l;:.u? v Salart lrialinta -l [ iR 12 nanze vafﬂ
% Resetl Newl £ Clearl ¥ Show only changing [~ Trials across top Clearl ¥ Show only changing T~ Trials acrass top
9 Fun | &3 Done | € Cancel | 9 Help |
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> s dDesign variables[fi#i, lcepaksx HINE X KIFTE A EL R, EHEE—
W%, fEBase valueH & H LA 3 A\ A2 S 40{E , 7 LA{EDiscrete valuesH
RGN E XA EHUE, BefE 2 MR, el Adiinrange, 7E
Start valuerP i N A4S & T EA5UE, 7EEnd value g NS S 45 R Bl , 7E
Increment i ANAS B A &, IXFEW A] DA AR A RIFIEUE ;. AdiApply
, B X HIBEIR T2 & 2R,

Parameters and optimization

I~ Allow only multiples

Curren kwvalue 0.762

S:? Newl "\;df .-'1'-.ppl_l,l| @ Fiesetl @ Deletel

@ Delete all wariables I

RS FLUBNT = 2 | oo o] on
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> sSdiFunctions, HBLKEE LHINR, FEPrimary functionsH & diNew, HiII%E
AR € SCHR - Icepak it Z Fh e X MR EL, LB i w3
JURAR I i & . RS R FH&5E4% ;. 7EFunction name i A € SRR B 24 FR
{EFunction typeH fith RSB, EEERREI S,

Parameters and optimization [ ]

Setup | Design variakles Functions ]Trials |

— Frimary functions Compound functions
MNarme Definition b ax wal MNarne Definition e wal
total_mas Mass of objects on J J
Define primary function
Function name |tDtaI_mass
Function type IGIDbaI walue j
Walue Mass of objects j J
, — Object |object heatsink.1 |
) Newl .. Edit |
—Active functions—— | [T Canstraint ¢ Minvalue & Maxwalue
Selecter |
total
eme w7 Accept | 3¢ Cancel |

<< Adld

= =

— Dbjective functions

I i & hdinimize value € haximize value

% FLUENT | @R | ©oome | 5cancel| @rer |
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Define primary function M Define primary function ME

Funu:t?u:un hame [0 FunCtiC'n narne |SC'WCE—'F”ED'C . . :‘[Z/—ij:% POSt'p FoCcess i ng
Function type |I3Iu:u|:ua| wvalue :I Function type |Post-|::|m|:essmg ohject :I . 2 % }FU \ 7
Vet [Fcbammimm o ey s oo 2| objectIpRZEEM, K5
oo CMin & Mex CMeen © suder © ol | A Flface, 11 i e BUAE E

[eszign variable

Difference NN N
[T Constraint ¢~ Object parameter T Constraint  Minvalue & haxvalue X 7\’ ;__I:AQZIK]%I ;&

Object dimenzion |

Global walue Source max o
w7 Accept | g% Cancel i/ Accept | $€ Cancel —
Define primary function ] ¢ iﬁj:%Dlﬁerence El/‘J lgl i&%@ ’ Y:EFUHC'[IOI’]
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. fEObjectH iy THis ., LFEHAES

Ohject ohject heatsink.1

Variable |Pressure hd heatSInk_l’ EVarlable/E%EPiij:%}_‘Ejj

Direction |High - Low X -

[T Constraint |f'“ bin walue & bdaxwalue Pressure’ EDIreCtion E'jji%%%&ﬁ@%%?)ﬁij]
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» f£Compound functions & & FREUE B, sidiNew, HILE G REE
SCTRIMR AT UK BT 8 SR 22 pR B AT sl b S S 1, KRR B &
W AR Ebln, FEFunction name & X & R E4 Firtotalmass, 7E
Definition % A $bighsms+$smlhsms, 2 7~ K5 7/~ & A i £itbighsms . smlhsms#H
o JEEAEDefinition 8 A R 2N, DAERFIHARN “$°F/F 5, Rangl
FH 2= pR 0 1 B EUE

Define compound function o | X

Function name [|totalmass

Definition $highsms+$smlhsms

W Constraint  © Minwvalue & Maxwvalue
0.326

Acceptl Cancel |
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> Rz E R K Trials, A& A RZEHTHE T, Names&
AN TLOLHAARR: BOUHIE ToiSelect)a)ik, R AMTHEILTH: sidiDelete, ]
BLRMERIE T R B TOUS M Set, A SEi B b THLH) S LB .

Parameters and optimization

Setup | Desian varishles | Functions  Tricls

Trial Design variables N X =2 ‘{ A /_f
[Feme Pestan 1D Order . fin_count fin_thickness es ar 9 ‘:F‘ HU AN
| = o =l - w

[tizi002 I Select [ri=i001 A 2 B 0.005 W Set Q:]; é » Ay 5 Ay N, I\ N Yo y

[viainn3 F Select [nsi00z | 37 005 o et ) ] /% 7~ l:l | '[/ 9 {l] // '[/ » lE[ °
[riin04 F Select [niall03 ] 48 0.005 7 Set

[iainos F Select [nialloq o] 5 9 0.005 7 Set

[iain06 F Select [nial0s o] 5 10 0.005 7 Set

Parameters and optimization

Setup | Designvariables | Functions  Trials I
Trigl Design variables

Name Restart D Order  fin_count fin_thickness
[tiai0n 7 Select Rl i o W Set
[wialonz ¥ Select [rial0n1 o 2 6 0.005 7 Set
[tiai003 ¥ Select |triallD2 hl| 3 0.005 7 Set
% Reset| <% MNew | @ Clear| M Showonly changing ™ Trials across top rial004 [¥ Selsct [rial0n3 ~ | 4 & 0.005 7 Set
rial005 ¥ Select [ti=l004 Bl 54 0.005 v sk
© Run | 3 Done | S@Cance\l @ Help | M| LY TS it

% Resat| v Mew| @5 Clear | Show only changing 1™ Trials across top

%ﬁg FLUENT WA y 374 "‘-. ‘ © Fun | @ Done | %Cance\| @ Help |
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SR ZHAA T R RN, P EREFAT S HATHE . Icepakss H Bk
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Farametric trials | <]
Functions Yariables i
Trial total_massdelta pi:;ource_mar fin_count in_thicknes: Runtime
trial001 42 0005521 2757 5 0.01 2:39
trial002 4.704 0.01035 26.43 f .01 216
trial003 L.208 0.071353 2513 7 0.01 2:44
tricl004 712 0.01758 24.24 g 0.01 3:.07
trial005 6.216 00227 23.61 9 0.01 324 ==
trial006 B.72 0.02923 23.14 10 0.01 4:09
trial007 7224 0.037549 2277 11 .01 4:49
trial008 7728 0.0424%5 22.47 12 0.01 520
tricl009 g8.232 006281 22.23 13 0.01 559
trial010 8.736 0.0gz07 22.03 14 0.01 B:43 j
td Dismiss | [ Sawve | ] Recompute | B Terminate | | Plot |

HHELEH )G, S iiReport—Show optimization/param results, 7] B BRnEH
Z 3k T SR TH A Parametric trials.
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> md ST & B Parametric trials T f{IPlot, A& E & X

B K A B T i 2 P o o

Parametric trials =1
Functions Variables -~ #
Trial total_massdelta_p:ource_me fin_count in_thicknes: Runtime
trial001 4.2 0.008521 27587 5 0.01 239
tialid2 | 4704 0.01035 26.43 [ 0.01 215
trialon3 5.208 0.01353 2513 7 0.01 2:44
tialldd | 5712 | 0.01758 24.24 & 0.01 307 P
trialllh | BZ216 0.0227 2361 b 0.01 3.24
triali0g B.72 0.02923 2314 10 0.01 4:09
tialll? | 7224 | 0.03759 2277 1 0.01 4:49
trialld | 7728 | 0.04845 22.47 12 0.01 5:20
tialldd | 8.232  0.06261 22.23 13 0.01 5:549
tialdil | 8736 | 0.08207 22.03 14 0.01 6:43 -

J Dismiss | Save | ) Recompute | B Terminate I ] Plot ||
Selection =[]

Select the design variable for the ¥ axis

2
| Thickness
el Selection Em
Thickness Select the function(s] for the Y axis o
Length

— | = 0 500 1000 1500
Okay | kOh Fe

delDh : ~
L‘ = Print | [ Full range | [ Load | [ Save | &9 Delete | 3 Done |
Accept | Al | Nane | Eancel I~ Xlog ™ log [ Symbals W Lines M X grid M Y grid

S SR AN TR L B AT JE ALTE, AT S el T LR o g
S5 RAOID, e FEIDHI AR, A5 (T I )5 A F g
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Parameters and optimization =]X] FParameters and optimization =]x]
Setup I Desicn varisbles | Functions | | Setup  Designvariables 1 Functions | ]
 Single trial (current values) Base value s
 Parametric irials o
~ o
 Optimization
Convergence tolergpée for ohjective 0.001 It
= tolerance far variables 001 X —
. Min value constraint 0.1
Caonstraint tolerance 0.001 i —
T hax value constraint 30
Maximum number of iterations 25 e
Al I Itipl
™ Show diaghostic output I At eymips
Currentvalue 300

@ Sawve only hestiteration
 Save hestand lastiterations

" Save all iterations

INew Delete | Apphy Feset
™ Disahle radiation calculations
¥ Don'trecompute form factors Bielsie ol iz

¥ Allow fast frigls (single .cas file)
™ Justwrite solver input don't run

¥ Sequential solution of flow and energy equations

Run | Done | Cance\l Help | Run | Dane | Cam:ell Help |

AL
o TANNRHLHI LAERPM
— RPM1, RPM2, RPM3, and RPM4,
H A AR 6 9 1000—15500RPM
o FSLIMEIT HEYRMEL I X =
— Qflow, HAI2JEHI’~0.1 —30 CFM

FLUE T A .; ALY '-_‘_ e ‘:\‘ e ,-we.\.»:( ' “"‘ﬂ
2 FLUEN o QUATSAVAY,

F N
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Fan Operating Data

(15500 RPM)
2 7
1.8 p
T 0.0057x
1.6 1 y =65.228e™
144 175 R®=0.9349
E 2
gt + 74
5 1 &
) ©
. T3 —e—P-Q Cune
5 0
= 06 4 14 Sound Power
—— Expon. (Sound Power)
0.4 4
+ 71
0.2 4
0 T T T T T 70
0 5 10 15 20 25 30
CFM

WM, BRIXHLEEEZ 2 () , JERMTEEHIZL
BATIE GEZD .
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Define summary report =[X] ameters and optimization
Solion D Setup 1 Design variahles  Functions I I
@ Belected [1U-Opt-Refom  Select
© Muliple ’— . = Primary functions Compound functions
= MName Definition hancval MName Definition Max val
UzZhd cutl mean “||Qhd abs($UZhd)*0.0057 |min=4.0 =+
& Qflow Design variahle $C Fanl_AC |powi(($RPM1/15500
o Ofant Report#0 mean Fan2_AC [powi(3RPMe/15500
I Qfan2 Feport#1 mean Fan3_AC |powi($RPM3/15500
R y—— Qfan3 Feport#2 mean Fand_AC [powi($RPM4/15500
Qfand Report#3 mean [Tot DB ‘ lag10{paow(10,$Fan |
2 P Tepu_l [Report#4 max rmax=95.0
I Wite to file FPM1  [Design variable $F - =

¥ Include point reports
TMew Edit Delete e Edit Delete
™ Triels/objects across top

Edit units Selected functions Inactive functions

Objects Sides Walue Params  Comb  Act  Orcler =] Tot DB Oflow
object Samyo-Denki.103PD41Y] [All = [voume flow = 2 I liu Delete Topu_t Remave >> | |afant
object Sanyo-Denki 108F041¥] (4l ~ [Volume flow | F F 1 Delete Topu_2 Qfan2
object Sanyo-Denki. 1 09P041Y (Al o [volume flow ¥ 2 F [ 2 Delste / Tmem ;Mdl g:::j
object Sanyo-Denki 103PD41Y] [All ~ [Voumeflow ¥ F  F [ 3 Delste Fanl_AC
ohject Die | fan | [Temperanre ¥ 2 ¥ [ 4 Delete -l FanZ_AGC =l
ohject Die.1 |4 | [Temperanre ¥ ~ F [ 5 Delte Objective function lm & Minimize value  © Maximize value
objectMer-Source objectbe] (Al | [Termperature =] Ko F [ & Delete [
Close | New | Load | Save | Clear | Wiite |v\gwme| Fun | Dane | Ca”“'l Help |

£ Summary Report ! #i g X 3 A bR %
o TN RAMLHIARFA L &=
o FEcpult)infE
o FTH W~ IR E
0] DAAEFE A R0 SR A B B2 6 7E Summary ReportH
T AR B AR N R AL

% FLUENT
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Object Constraints Yariables =l
ationTot_ DB Ohd Tcpu_1Tcpu_2?Tmem QOFlow RPM1 RPM2 RPM3 RPMA4 Runtime
40 0.3694 91.27 | 9133 | 9715 4 Te+004] Te+004 Te+004 Te+004 24:41
49.08 3.6649 90.61 | 9082 |oo.82 [ 1132 7100 |1.292+004 |1.292+004 7100 232
G076 11.62 B8.02 | 881 |67.69 30 GEE0 |1.307e+004[1.435e+004] 7634 2655
.73 8.189 89.29 | 8931 | 8513 | 2223 B405 |1.55e+004 [1.55=+004 7655 25:54
7083 10.78 608.86 | 68645 | 6504 28.21 6402 [1.643e+004|1.539e+004] 7652 26:07
7079 11.55 60.77 | 60.64 | 65.00 30 6401 |1.543e+004[1.53%+004] 7652 26:00
inal 30 5401 |1.543e+004[1.53%e+004] 7652 2:32:48
nnnnnn
" Xlog ™ Ylog W Symbols W Lines W xgrid W ¥ grid =
Dismiss Save Terminate Plot Printgraph | Setrange Full range

FOUGEACTHEAR 2 R T A 2R B B AWt T
o CPUIL/E#RMKT95C
— Tcpu 1 /£88.77°C , Tcpu 27& 88.84°C
e DIMM i KK T 85°C
— Tmem#&£85.08°C, (/& T HARIEEZ 0.1%)
o IR X E
— Qhd;211.55 CFM, 3 £ 4CFMZI R £ 44
FEIR LT AR (AR B N AV R, BEANLURSS a3 R 2 9 70.79 dEiA
% FLUENT ALIHRBEAAD %ﬁﬂf@“

A4 ',-‘ra'n.'s' Y )
AT 0. e 0. VA < --
I Wi S AU IV 7.7.7275 v
P ATAY 2 e N ATATAA Q.fﬂbﬁ AYA A S A ey o A e
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7652 rpm

EEXI ﬁ::& 15390 rpm
ﬁ“ 72% ;E& 15430 rpm

6401 rpm
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® Design ExplorerfiZ%ib it &

f# F DesignExplorer (PAFRIFRDX) HATSEAIE, DAFEANSYS
WorkbenchF& T j33fjlcepak.

> JEZIANSYSwb, WIRFEECADS N, ME7Dm. lcepak i it;

o BAEAEITDmM, 5 Alcepak;

o fElcepakH X FHFEM T EIXBESE, FEMA “$7 f9; MAZSINLE
ORI GRAEIER:

o T LAEDMHXT AR & LS4

Details View a
- Details of Pattern3
Pattern Pattern3
Pattern Type Linear
Geometry 1 Body
Direction 3D Edge
FD1, Offset 0.005 m

D FD3, Copies (>0) |8

400 _',“‘l\'-‘! 5: '\l.' -‘ 47 ":d u(. L3 w;, .9 1,‘\
S . YA 49 A 3
P, 1/ .‘: \‘v' l\"'\l rl.ﬁ-' }'>‘ '.', Ll p; Dﬁys ‘Y‘.rl: .& ‘ ‘_ l. :-'.
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> fiitlcepak 32 #iSolve—Run optimization, FTTS%ibit B M. 7
Parameters and optimization[@ ik #, i d5Setup, JEE ST U IRFFIEFESIngel trial
(Current values) , HERFIRIAKE.

Parameterz and optimization )X
Setup l Deszign vanables ] Functions ] Trials ]

— Trial type:

i Single tial [curert vahies) ijr_%'z: : ’fﬁ}zﬁ DeSignEXp|Oreriﬁﬁ'f§§&@C
C i THERS, A7 E fdiDesign Variabelsit
T &N EHE R .

— Advanced Setting
7 et e b FEANSY'S wb | [fJParameters and
¥ llow fast tials [single .cas file - - - » —
™ Just wrih.a sulve?input; don't ru]n . Opt|m|zat|0nﬁ*}i tt%‘z&)ﬁ Z\jJ Icepakﬁ/\Jﬁ
e — tRZ2 T | % PublishtoWB [ 177 .

&3 Dore | % Cancel {f Publizh to \WE @ Help

9% FLUENT

,‘\'"L'L
a5 7;‘
‘_ ’.‘ .7 h

. > d . “AAY
A i . 2 ALY av. e =
a2 TAAY L Vv S ALY
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> miirFunctionsiiti, BATHARKE. A RENIE S, e X 7 Maxt (R
Gl iR gD | rezu (CEBUGRAEEHIRBED ;i $ESingel trial, S HUAL R ]
Trials¥é ik K

> bR A4 St Parameters and optimization i 8 fJPublish to WB, I~
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