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#@Eﬁ*ﬁf?ﬁ#ﬁl@%ﬁ%
S < '
] Initial Stabilization i) |
[Crestart
Intermediate Qutput Request
. Creste |~ | oS | oad Saie rac Start Step 1| Interval | 3| step

oK Caneel Apﬂl |:| Generate Intermediate Restart File
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: H BRI 1T -2

(KR A BH/_E46:00~ T 476:00)

B EREHHE

(P SMEN Ba T REN A BEHHRAF1R)

Heat Transfer

[[] Absolute Temperature Scale 273.16
Stefan-Boltzmann Constant 5.6696e-008| W (m2-[T]4)
[ angular Quadrature Set B

Interval of Radiation Calculation 5

5{E % & 50sec(1{HH =10sec)
H B8 KGR SR BRELIR

MIODAS

UM DIREECTION VECTOUR @ UVSTSTSS, U 555220, U, [adn ]
DIRECT NORMAL SOLAR IRRADIATION - 358,531 [(W/nh2]
DIFFUSE SOLAR IRRADIATION (VERTICAL SURFACE) : 61,582
DIFFUSE SOLAR IRRADTATION (HORIZONTAL SURFACE) @ 48,043
GROUND REFRECTED SOLAR IRRADIATION (VERTICAL SURFACE) :

- Solar Load-1

SUN DIRECTION VECTCR : -0.015144, -0.030737, 0.999413
DIRECT NORNAL SOLAE IRRADIATION : 0.000 [W/n 2]

DIFFUSE SOLAR IRRADIATION (VERTICAL SURFACE) 0.000
DIFFUSE SDLAR [RRADIATIOH HURIZDHTAL SURFLCE) U.DUU

2, TIME ; 2. DUDE+OI ITER

STEP = 1 WORK = TEHP(2. 0]4E
TEP = 3, TIHE = 3.000E+01, ITER = 1, NORK = TEMP{1.980E-
STEP = 4, TIME = 4.000E+01, ITER = 1, NORM = = TEMP( 1.949E-
I Solar Load-2

FLIE VEARTHER CONDITIONS

SUN DIRECTION WECTOR : 0.917071, 0.351800, 0, 187666

DIRECT NORMAL SOLAR IRRADIATION : 364,938 (Timh2]

DIFFUSE SOLAR IRRADIATION (VERTICAL SURFACEY :  62.653

DIFFUSE SOLAR IRRADIATION (HORIZONTAL SURFACE) : 48,902

GROUND REFRECTED SOLAR IRRADIATION (VERTICAL SURFACE) :

L Solar Load-1

SUN DIRECTION VECTOR : -0.018479, -0.030711, 0.999357

DIRECT NORMAL SOLAR IRRADIATION : 0,000 (W2

DIFFUSE SOLAR IRRADIATION (VERTICAL SURFACE) 0,000

DIFFUSE SOLAR IRRADIATION (HORIZONTAL SURFACE) : 0.000
GROUND REFRECTED SOLAR IRRADIATION (VERTICAL SURFACE) :

STEP = 7. TIME = 7.000E+01. ITER = 1. NORM = TEMP(1.894E-
EP = 8. TIME = 8.000E+01. ITER = 1. NORM = TEMP(1.870E-
SEP = 9. TIME = 9.000E+01. ITER = 1. NORM = TEMP( 1 .347E-

sTEP = 10, TIME = 1.000E+02,

ITER = 1, NORM = TEMP(1.826E-

[W/m 2]
[Fiw2]
11,425 [Wwt2]

[W/ w2
[Wiwh2)
() I 1/

04y . : CONVERGED
04) : CONVERGED
04) CONVERGED

[W/int2]
[Winr2]
11.729 [W/n*2]

[W/m 2]
[F/w2]
0,000 [Win'2]

04) : CONVERGED
04) : CONVERGED
04) : CONVERGED
04) : CONVERGED
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(KR A5 BH/_E46:00~ T 476:00)

Hh14F9:00 $H4-12:00
(T|me 108005ec)

(T|me 216005ec) a

fijgigiagagget
fEfveydvgaegd
iiszsrizseiac

R

(Time=32400sec) (Time=43200s¢ec)

L

Bly




midas NFX-GFD

CFD_R2EREE RS
SN T AT 2- IRV
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HEHEEYE(CHT)

(Conjugate heat transfer)

ST AR 1 HE B E R K B R U A B RS R & B SRR B 5725
L L A A TR B B e T fﬁﬁéﬁﬁzﬁaﬁﬁé_@
WHARZIERNE TEREREN ~ REZ A AVEE % B B ERE I
F -

H#IZ {8 (Conjugate Heat Transfer, CHT) VB HMEETE /A2 T HE HIE BT EfaE

ﬁ%ﬂﬁiﬁﬁt e OKERMEEEEER RS DUEEREAGNET A -
SR ENFEIERE ST (Navier-Stokes ) EAZVEZE (Fourier) HER, -

L HIpRESEMNETEVIERS !

[& i BmEAT it Pk Sl
mERE SE+ EE SEEAE + Ss-HREEAE ( Navier-Stokes )
ERE == EE#FEE ( Fourier's Law )
EEFE HESSETEES b —k VT, = —k_r‘FT_r
Reference

https://baike.baidu.com/item/%E5%85%B1%E8%BB%9B%E5%82%B3%E7%86%B1/7080842

anlrs https://chatgpt.com/



https://baike.baidu.com/item/%E5%85%B1%E8%BB%9B%E5%82%B3%E7%86%B1/7080842
https://chatgpt.com/

midas NFX-GF X .
%ﬁ?’ﬂg%ﬁ-wpelﬁﬁﬂ@ LAH

Soild1EdSolid2 :fH 3R S ER R

& B AORHLELERG At 2 pE iy - AR 5 AN R (B ER g & OF Ay —
B ERE DA TRME SRR -

kT m{ﬁﬁﬁéﬁgﬁﬂﬂTﬁﬁHi&gﬁ%Eiﬁ%EE’ﬁ@ 228 - B ETRE— R SR A
PMEHAETTREZ o R —(EE0EL > NI R AR R R eV EUE -
BET7 A FEZ AR RS Z R H PR IF (AT EE ~ $TIRS) -

Solid 1

Solid 2

g

Temperature
Reference

nr DA& MIDAS NFX CFD TECH NOTE




midasNFX-GFD_ )
MHAL TR -Type2 32— Z40H

Soild1ESolid2 fH# B R IEEES

& & [EFEMDR B S FE MR 2 PRy - (R RERGE S H A B &Ik HYER
o AR TR RCE -

FEAE R (I B I8k 2 IR A AR AL s, - a] DU plla T3 B &I
& > PRI m] DA 4 it DAL E HY ZARH 2R B F i 240,

B g T A I B R S 1 A B [ (R 2 U7 =\ R B Rl e [ #e 2 FH AV E SR -

-,

@. ________
Solid 1
@
Solid 2 ¢
LY
Reference ? 7

anA.\s MIDAS NFX CFD TECH NOTE Temperature
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AN E T -Type3. BEff— BUEFR

Fluid153Solid1:48# B R IEBES

b E AR BRSSP EE S - ez s S AREN i I E T EUARAS
E2(CFD) 1 i {58 Y ER T RO 2GR IR T - IR AIERAN S I B B R4S -
{58 S DA E K AR LS 1
iﬁiﬁiﬁﬁﬂt’7Lwﬁﬁﬁ%ﬂiﬁhd_ﬁﬁﬁﬁm“i_L%WWﬁEFQ%m@M%
B o PR ENEE [ b BORET R D AG B T RS [RIR 2

i

N RFEEREE S G705 » A DUMEIIE fE 2 s
Fluid 1 o ——————- o 1-- JEHyEEE 5 (B ASBE YRS RS
ul f=; FEIEH R » 18 ] fe F R RS s N YR
- AN
5>———————= w | )Jﬁﬁ °
a HAERERY T AR TN R - ARFEE R Y
g —————————————————— [l e S B RS R S oy B - (EHETREAEE]
———————————————————————— EMEE(Z8h (heat transfer coefficient) £ $
{E R0 FHAR N > 0] DUSE & 2 R B [ R
Sﬂlid 1 o /j;é}h‘{g—r/ \¥j‘/)ﬂ_%]% ??/j% °
[ ]
| >
Temperature
Reference

nr DAS MIDAS NFX CFD TECH NOTE
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e BEEEVER )

(Thermal Contact Resistance)

i ZEFH (Thermal Contact Resistance ) &5 i (& fe 7= EI T - TR

%Efx?é\yﬁﬁﬁﬁﬁd\ﬁﬁﬁ » ERET R R R S R 2 FEE - (e
JELH o

HN R AR A 583 » & WEE S e s o BI85 HAMDE S (R

W GiEETH ) K7 bR o PEE RSB JRyRgn » B YR e E 4 — EHE

1 (M E R A I -

MAEZH BB R ay s, - 2VE AR F 2of e iE s iR « EEVE

(Thermal Grease) DA K¢ Bg 555 5 T UHETT o

HUH(R)
PERB I B B R L

Eo
R _ AT - AT:EBEEmiEEE K
>
q" . ¢ EBBESEMNREE (W/m?)
Reference

anA-\s MIDAS NFX CFD TECH NOTE
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PRRER(h,)

(Thermal Contact Conductance)

BEiEEESR ( Thermal Contact Conductance ) EFfEEAH A EEL - FH
AR 7T~ WA {8 F iy [ [E1 (B IR 2R E IV RE T - B AL T 1l S i S 2
eI > BEEOR > ZMEEMgE T > ZAFH )N -
BRI AR
o
h-.;'_' e - hf{: EE%%&EE [W,r‘rm‘?K:l !
- R.EZEEEHME(mM2K/W) -

=S

FEREMS TAZRIB A+ BE AR AT A T (I
I FHTRACHRE -

Reference

anA-\s MIDAS NFX CFD TECH NOTE
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(Thermal Boundary Layer)

8 5 & (Thermal boundary layer)

FEFF TE i FE YA RS A &8 5116l it P Y [ A 7 TR R P 2 AR HUBR R

fEHY e ERE R - REELER R AR RS R RS 2 2=
99%HY & 15, -

{5 FH & B Bt A 2B S g B B S R Rl % -

%Eﬂfﬁ}?@ﬂPrandtlpumber,Pr)%%ﬁiff%%EP%)J%J‘E%@@%ME%@‘H%%%
P EAE > EF% 5
Hob o

p,_ v _ BIEIREE - u:EAEE (Pas)
a  BMEECE

[ %JE [: kgf'mg }
» - |E '
Pr — f-"-xfﬂ _ Cpi P E =R ( Jfkg ‘ :I
k/(pcp) k o k:EBEE(W/mK)
. V= ﬁ D EEEIEEEE (mYs)
. u—i:ﬁfﬁﬁiﬁﬁmzfﬂ]

Reference

nmnli\s MIDAS NFX CFD TECH NOTE
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IR A1

Wil
M'E:Water

Thermal Pad
485 ZIRCONIUM(5%)

Channel FE:Glass
F B :SUS304

MODAS
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VAU A

GlassZRH] ikl
FUR-ZEE(0.005 W/mm? ) 87K (Water)

BERRE(Y+)

A O

B27J0(N/m?)

-

AR
BREDRE 25 (C) i #E200(mm/sec)
TR E R FERE 25 (C) 2 E25(°C)

ZE RIS 4B 5x10° (W/mm? C)

MODAS 0
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T HTEREA-3

Thermal Resstancs

(®) value 1000 | [T]-mm3fw

() Thermal Boundary Layer

otice] Thermal Boundary Layer can be used only for
uid-5alid contact type,

Thermal Resistance
) value 1000 | [T]'mem3/w

{®) Thermal Boundary Layer

[Motice] Thermal Boundary Layer can be used only for
id-5alid contact type.

MODAS



midas NFX-GFD =
YAKIE:

.%_4

REET
HE— HERFEA

TGN TR

Modules
FAFluid Flow

FAFlid Heat Transfer
FA5olid Heat Transfer
Advanced Modules. ..

JINTSE R PET BRI
LA HFTRIE &
2 SRR B P B TR B

MODAS

HERETR
HRZ HEEEE

Stepl. fiGEtHR

Modules
FAFluid Flow

[ Fluid Heat Transfer
[ 50iid Heat Transfer
Advanced Modules. ..

V', BRI *orst

Step2.jiAe/ ERFYETE

Maodules
[ Fiid Flow

[+] Fluid Heat Transfer
Solid Heat Transfer
Advanced Modules. ..

BT ERR ﬁ
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_a

IR &HEAURE A

. Analysis Setting X - X @ Open CAD File... 8
. |1:Au CAD Ny e -
[— — |—| ﬁi _If % WBHEQ: || CR_BERSRF I MHEST MR -] @ 7 o @
D ImportfExport *
| Desc. I | BEER
Model Type . CAD File -
B
® 30 B
m
O FHE
() Asdsymmetric

| - BEBA_BER T2 _JLEiEqE X _t
|:"“ 5‘“:._ p— : j (R R ~17%Emm) e

RTH |
| LU R FBHETR)

Repair Factory [[] search Contact Faces

Reuse Analysis Information of Current Model
[ Geometry Clean ) B.C. Load Contact Analysis Cases
Auto-Tolerance |0.0001
B EFEN/mm/)/sec By

Default Material

Repair Shape Level | Level 1 (Norm, ~ —
£ ool | Length Unit of the Madel(s) v

|mm Import Option... | Resat Al
[ox ]/ cancel |

Glass

FMB:Glass

Thermal Pad
F&: ZIRCONIUM

ﬁ-ﬁ Ch |
'8 Water anne
MODAS M :SUS304
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M- = (CFD)

. HrBEWATER 25 C

»f [&. comp. Prop.

Prop. _ - - . _
Material X
Attribute it 2 MName |FRESH_WATER_25°C-1 Color
All Fluid (CFD)
Fluid Flow
Add/Maodify Material * = Model O irete |
PRESH W
SEA. '\"(fa\;gm Mass Density %.982e-07 | kgfmm? Nane >
1 AIR_D'C i
- Generalized Newtonian Fluid
Create "J AIR_25'C )
No MName Type ]— AIR_S0'C (@) Viscosity 1.003e-05 | kg/fmm-sec) Nane ~
' AIR
1 Aoy Steel Isatropic-Linear lsotropic OXYGEN 25°C O Naniewtonian Viscosity Detaied Defiition
HELIUM_25°C
1 NITROGEN_25'C
2D Orthotropic CARBON, MANOXIDE. 25°C Moler Mass 0.01802 | kgfmol None v
. CARBON_DIOXIDE_25°C
3D Orthotro pic WATER_VAPOR_25'C Surface Tension 0| Nfmm None ~
ARGON_25°C | B -
: . HYDROGEN_25°C cmpressibill sacafmy -
3D Anisotropic CHLORINE_25'C
FLUORINE 25°C Acceleration Field
= AMMONIA LIQUID
Fluid (CFD) AMMONIA VAPOR,_35°C x 0] mmjsec: Nane v
SULFUR_DIOXIDE 25°C
—hAnmET METHANE 25'C v [ o] mmsec: None 5
N ACETYLENE 25°C
H ETHANE_25°C T [ o] mmsec: None 5
Fluid(CFD FRopaE 25 <
PROPYLENE_25°C T
BN 35€ Heat Transfer
GLYCERIN Specific Heat 4182 | kg ) None v
GASOIL_LIQUID - . g
Close GASOIL_VAPOR_25°C Conductivity 0.0005 | W/{mm-[T]) Nane =
DIESEL LIQUID - . .
ETHYL_ALCOHOL_LIQUID Floatabiity o None w
ETHYL_ALCOHOL_VAPOR _25°C o R
METHYL_ALCOHOL_LIQUID Heat Source o Wijmms — o
METHYL_ALCOHOL_VAPOR_25'C ’
ETHYLENE_GLYCOL ) )
BENZENE TIQUID Species Advection
;“EE";Z&'J“;Y-\‘A"OR-25 € Diffusvity 0| mmefsec None |
TOLUENE_LIQUID ol 1 Mo
TOLUENE_VAPOR_25°C Source il (e =
NITROUS_OXIDE D'C )
SILANE_25°C Radiation )
TETRAFLUOROMETHANE_25"C fhicient [ None v
OCTAPLUOROCYCLOBUTANE 25" C Absorpon Coeffiden | o
NITROGEN_TRIFLUORIDE_25°C g ) 0 Mo
SULFLR. HEXAFLUORIDE 35-C Scattering Coefficient 1fmm ne ~
Scattering Phase Function Isotropic ~
Refractive Index I—Q
< >
Import.. Edit... oK | cancel Apply




midas NFX-CFD I

-[E]#G (CFD)

Add/Modify Material >
Add/Modify Material *
i i 1 { o Mame Type
Mo hame Type 1 Allay Steel Isotropic-Linear Modify... |
1 Alloy Steel Isofropic-Linear lsotropic a EREcH WATER 25 C-1 Elui 5
2 FRESH_WATER_25°C-1 Fluid (CFD) ! 2D Orthotropic 3 GLASS-1 Soiid (OFD) | Copy
4 5U5304-1 Solid (CFD)
3D Orthotropic 5 ZIRCONILM-1 Soid (CFD) Deetr
3D Anisotropic Impart...
id L)

.%ESolid(CFD) | =

| Close ‘
Material X
® e [sSS e [EIE]
A Sold (CFD)
A eatTroter
T
CONCRETE Mass Density 2506 | kgjmm? None:
Soecific Hea! 900 | 3f0ag (D) None:
NICKEL Fioatabilty L] None:
S e
STEELIWR | HeatSouce 0 Wjmm? None v
‘ 0.001 | Mone <l [ 0] [None v 0| noe. -
e
et iscosTY
POMS (POLTDIMETHYLSILOKANE)
PP (COPOLYMER, CLARIFIED/NUCLEATED)
PP (HOMOROLYMER, FLAME RETARDED V0)
o CopOmER
= MropTY
- —

evc
PIC 0.007 PLASTICIZED
PYC RIGID

F Glass/SUS304/ZIRCONIUM($%)
e e —

Radiaten

Absoroton Cosfhent | o] ymm Mone
Seattering Coeficent RS Hone
Scattering Prisse Funcion sotropic

Refractve Index o]

MODAS —
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I -

HXFE#TH CFD 3D/
Attrbute Water/Glass/SUS304/ZIRCONIUM($)

— Create/Madify 30 Property x Add/Modify Property *

1D...
Solid Cnmmsitcsn\ul CFD 30 JoFD Mixture 30 | Cohesive Zone No R Type —
s f 11 Hami W= Color - 1 Water D CFD 3D
- 2 Glass @ CFD 3D
. _ 3 SUS304 ko] CFD 30
Other.. Material 2: FRESH_WATER ; v [IE . PRCONIUM - D

. Matesial CSys Global Rectangular |
435 EY Soli
E SOI Id [CImoving Reference Frame

Detaled Definition

Jrorous Media

Detaled Definiton

Close

Printed Circuit Board

Detailed Definition

[CJradiation Media

Fixed Temperature aQ

[Joverset Mash [CJLzminar Zone

ok | [ cance

MODAS
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|20 [H 5 U2 1 & HERE.

B 5 A Glad B 5 A /)

D Volime Nevtral Sheet. Convert: Measura Checkllsimpify Aute CFD Volume Neutral Sheet Convert Measure
SiCies |Shrcnii) Zliemi) (EIeid Shape Connect Extraction  Extraction Elem-Face

Tools —

Check Shape =

g s oo |10
[#] visible Shapes Only

Tolerance 0.0001 | mm

Check Type
[ check Duplicate Points
Indude Sub-Paints

EHATE 28R

[ check Duplicate Edges/Wires
[ Indude Sub-Edges

[ chedk Duplicate Faces
[ Indude Sub-Faces
[#] Extract Boundary Topolagy

Remaove Duplicated Shapes

MODAS
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3 D4R - it A B 35K

=4 :Water
Tetra Mesher(VUE AS4EHE)/48#% R ~10(mm)
TR E R 1FE TT & /ERE A AH 2

Advanced Option x

— [Jinterior Face
Generate meshi{Solid) bt Select nterior Face (5)
. Merge Nodes on Interior Face
Auto-Solid  Mmap-Sclid  2D-»3D  Auto-Layered
[Merae Modes
| ,__"! Selected 1 Object(s) | Tederance 0.0001
Size Method - Element Size Growth Rate
l () 1,05
(D) Divisian 10
() Austomatic Min/Max Element Size 20.000
More Less 43,2 ] 2
small Large )
|High Speed Tetra Mesher ~ [Cuse Mirsmurn Volume Layer

I EMatch Adjacent Faces I Miniram Yolume Lay 2

[CIHigher-Order Element

Midside Modes on Geometry

Property

T [ Geametry Prasimity
|_1 l 1: Water A Pattern Mash
(] Reaister Each Mesh Independently
MeshSet [Coolant

[[] Awvoid Tetra with All Boundary Nodes

o 0 cone

anA\s @ [ ok |
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3 DA - [l G [ 35K

Tetra Mesher(PUTH BS 4945 ) /4945 R ~}'10(mm)
RIS ERHE/ AP T & /SRR A

Generate

Property : Glass

Property : ZIRCONIUM(#)

Property : SUS304

MODAS



midas NFX-GFD N N
EHiF T EREH

GlassEiThermal Pad

FEREF R E R
Thermal Pad

Thermal PadEdCha

G

ﬁﬁ%ﬁﬁ%ﬁﬁ%

MODAS
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midas NFX-GFD

o]
3
g
p— &
O g
O =3
=
S H
© w £
—_ § uw
Omm L
) g =
K73
; L] =]
..m =
ird
0
L m
T
\Zcmm_m.
~ 2
£
® =
[ iH
p 2=
524
0 £ .m
<5t
ZZum
B HL

Node Control

Modify
|

Find

te0s| |

ok || cancel |[apoly |

Selected 7314 Object(s)

Manual Mode

(@ Smalest T ()largest ID

FAMerge Nodes at Center Location

Selected Nodes
Base Mode

Create Delete Merge  Project Align
Tolerance |

M@ Coolant

%, Add Node
% Delete

[Tl Glass

@%| Project

DR

AR

pad

¥ @ Thermal
¥ & Channel

Thermal Padf{IChannel&g#& &

H#&s




midas NFX-GFD CFDEE %1

(ZEEE /7= Solid-Solid)

[—-I---IF Eer Mesh

Sl P P AR ST PRI R

; —_| @ Mesh Control
. @ 441 Elernent Parameters

8 | &
Define CFOM Contact
Function ~fCondition -

=>IHBERRAERE

- [ EH Default Mesh Set

Contact Parameters

-
A& Parar

M@ Coolant
- W Glass 7 Auto
- (- @ Thermal pad ., Manual D |:| Name |
L[ Channel
Structural CFD
[ Contact Tolerance
Penalty Scale Factor
Advanced Modules

Thermal Resistance

(® value

1000 | [T]‘mm3w

x

cfd-Solid-Solid |

Fluid-Solid contact type.

HEE~GlassfIThermal Pad4g#%4E

[Jindude Mesh Deformation

[Jindude Electric Conductan

OK

[Motce] Thermal Boundary Laver ¢

G Ea

1000 ([T]mm?2/W)

[Jinclude Radiation Intensity

|Aml?|

Cancel

MODAS
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SR cromm -2
= N
‘éﬁﬂ”;i;:n (ZEEE /7= Solid-Solid)
EEFEGlassfIThermal Pad4gF&4E

Contact Pair %ﬁgﬁ@
st contcr) v Solid-Solid(CFD)

|:| MName Auto-1

Surface to Surface Contact )

Confact Type

Salbd - Salid (CFD)
Target .
X o REH R
OblectTire [ - -8 Contact Parameters [2] %
=) Selected 2 Object(s) |3 Default Contact Parameter [1]
| 48 cfd-Solid-Selid [2]
Search Duplicated Faces on 2-5old Shapes L 'R Contact Pair [1]
Contact Parameters : & |_3 M]Glass-Thermal pad > L
efd-Solid-Solid [ & Master
i |_ v 2 Slave

Auto 1| i

F5 7€ CFD-Solid-Solid( - E#&{F)

MODAS




midas NFX-GFD CFDEAE =353

oW Mesh 1%7‘5_E50hd FIUId)

_| S Mesh Contral

'rrrl

: _I Ml Elerment Parameters b@
Do Default Mesh Set
S oo etne 2
::g ?:::.Im pad ﬂq kel Contact Parameters *
v 3 Channal =
Auto is) Name | cfd-solig-fiuid |
2., Manual

Structural CFD

L

[+] Contact Tolerance
[ Penalty Scale Factor

Advanced Modules
Thermal Resistance

Ovake [ 1]

(@) Thermal Boundary Layer

[Motice] Thermal Boundary Layer can be used only for
;Fh.lid-&:nlid contact type,

HEE~CoolantfIChannelJgk% £

DIHdUdEMEﬂhDE‘FﬁTﬁEﬁm DII"'""'""*"'-" fotmmo

[ indude Electric Conduction %%%Bﬂ
REB T EE TR

DK._ Cancel |_Apory ||

MODAS
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CFOJEAT 3-4

A Z
v, N
Contact
Function ~Condition -

Define CFD
Common COMUII
El Param.
& Manual

o TG
Auto Cont. {CF FIUid'SOIid(CFD)

|:|N.5.m|: Auta-2

Conftact Type

. Surface to Surface Contact w

|Fluid - Solid (CFD)

Target
Object Type  Mesh Sat

=2 Selected 2 Object(s)

Search Duplicated Faces on 2-Sold Shapes

Contact Paramaters
| cfd-solid-fiuid

Searching Distance

Auto 1

< HESE

5 7€ CFD-solid-fluid(_E B #&1E)

MODAS

'rrrl

(ZE$E 5= Solid-Fluid)

#EFE CoolantfIChannel&FF& 5L

S BRI

= SI Contact Parameters [3]
i E Default Contact Parameter [1]
.48 cfd-Solid-Solid [2]
i P cfd-solid-fluid [3]
. &R Contact Pair [2]
F-7 R [M]Glass-Thermal pad
B 3 [M]Coolant-Channel
L = Master
[ R Slave
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w a & fd @ ﬁ'

InletfOutlet Wall Motion/Deform Multiphase Miture F'ar‘tu:IE Porous
. - . Flow ~ ’ . PIPE X

General CFD

il

Outlet
gt Velocity
wde -

:1‘ :_r;;s; I:nce Inlet X Asﬁ- E[:ZOO(II]II]/SCC)
| .@ Ean Edge Inlet  Face Inlet

Mame | Face Inlet-1
Object

Type Face bt

=3 Selected 1 Object(s) |

Type
() velodity (CIPressure (") Mass Flow

Reference Object
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> STEP = 430, FLOW TIME = 9.774E+00 (DT = 2.108-02), ITER = 1, NORM = VEL(6.991E-05) PRES(2.115E-04) KEN(8.902E-06) EPS(1.119E-05) TEMP(9.773 A
= WRITING OUTPUT FILE

> STEP = 451, FLOW TIME = 0.795E+00 (DT = 2.10E-02), ITER = 1, NORM = VEL(7.002E-05) PRES(1.456E-04) KEN(9.410E-06) EPS(1.103E-05) TEMP(1.303
> STEP = 452, FLOW TIME = 9.816E+00 (DT = 2.10E-02), ITER = 1, NORM = VEL(6.991E-05) PRES(7.801E-05) KEN(8.914E-06) EPS(1.381E-05) TEMP(9.206
> STEP = 453, FLOW TIME = 0.837E+00 (DT = 2.10E-02), ITER = 1, NORM = VEL(6.995E-05) PRES(1.206E-04) KEN(2.286E-06) EPS(1.611E-05) TEMP(9.837
> STEP = 454, FLOW TIME = 9.858E+00 (DT = 2.10E-02), ITER = 1, NORM = VEL(6.997E-05) PRES(1.892E-04) KEN(1.452E-05) EPS(2,006E-05) TEMP(1.307
> STEP = 455, FLOW TIME = 9.879E+00 (DT = 2.10E-02), ITER = 1, NORM = VEL(7.005E-05) PRES(1.493E-04) KEN(9.534E-06) EPS(1.685E-05) TEMP(1.182
> STEP = 456, FLOW TIME = 0.900E+00 (DT = 2.106-02), ITER = 1, NORM = VEL(7.002E-05) PRES(B.083E-05) KEN(1.401E-05) EPS(2.207E-05) TEMP(1.152
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> STEP = 450, FLOW TIME = 0.963E+00 (DT = 2.10E-02), ITER = 1, NORM = VEL(6.990E-05) PRES(1.742E-04) KEN(9.736E-05) EPS(1.258E-05) TEMP(7.808
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Reference
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(Air Volume/Air Flow)

R

B ~ /f
R — I R M AN 6‘
N AR EEROR o JEE RO - Vo
R SRR A2 sm Ik BT RIEUR 4
7 R B BT T T S B mm
%&%&&&%@%EE ° Q S V
| ]
| ]
B2 HIBTAEEA BOE
%Fﬁmiﬁﬁl [m3/s] h [m2]  [m/s]
CFS:(ft3/sec) T EL (i IR
CFM :(ft3/min) Bfz | CFS CFM CMS CMM CMH Lis L/min
CMS:(m3/sec) CFS 1 60 0.0283 1.698 101.9 283 1690
. 3 . CFM 0.167 1 0.00047 0.0283 1.698 0472 283
CMM(m /mm) CMS S5k 2118 1 60 3600 1000 60000
CMH (m3/h) CMM 0.588 3535 0.0167 1 60 16.7 1000
L/s:(L/sec) CMH | 0.00981 0.588 | 0.000277 | 0.0167 1 0.277 16.7
L/min:(L/min) L/s 0.0353 2.118 0.001 0.06 3.6 1 60
L/min | 0.000588 60 0.0000167 0.001 0.06 0.0167 1

Reference

anA-—\s https://detail-infomation.com/air-volume-and-wind-speed/
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(Fan air volume calculation)
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Measure *
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lSclu:ta Foint on View,
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CFD Volume Extraction )4

CFD Volume Exiraction
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| v Selected 7 Target Sod(s)” |

T
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width X [wi] | 500 |
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. =~ @ CFD Fluid region
=M@ Solid [2]
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.-[¥ER CFD Volume Extraction
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Properties

Delete Object

Geometry(CFD Volume Extraction)
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Hame

Name

Color

Material
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Radius of gyration X
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Body Type
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Checkjsimpkfy Auto CFD Volume Neutral Sheet Conwvert I'-'Ieas:ure|

Shape

Connect Extracton

Extraction Elem-Face
Tools

EE TSN G VA
(EENATA %R0

Method | Boolean

=2 Selected 8 Target Object(s) |

(=171 | cancel | [CAppy |
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Check Shape by

[ visble Shapes Only

Tolerance 0.0001 | mm

Check Type
[[] check Duplicate Points

Indude Sub-Points
[ check Duplicate Edges/Wires
[ indude Sub-Edoes

[ check Duplicate Faces
M Indude Sub-Faces

[ Extract Boundary Topology

I Remove Duplicated Shapes |
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Attribute

M- = (CFD)

Add/Modify Material
No Name
1 Aoy Steel

X

Create "J
lsotropic
2D Orthotropic
3D Orthotropic

3D Anisotropic

JEFEFIuid(CFD)

Close

HrHAIR 25 °C

Material
o
Al

FRESH_WATER_0"C
FRESH_WATER_25"C
FRESH_WATER_50°C
FRESH_WATER
SEA_WATER

L e——

Al

OXYGEN_35°C
HELTUM_25°C
NITROGEN_25'C
CARBON_MONOXIDE_25°C
CARBON_DIOXIDE_325'C
WATER_VAPOR_25°C
ARGON_25°C
HYDROGEN_25'C
CHLORINE_25°C
FLUORINE_25°C
AMMONIA_LIQUID
AMMONIA_VAPCR_25'C
SULFUR_DIOXIDE_25°C
METHANE_325°C
ACETYLENE_25'C
ETHANE_25'C
PROPANE_25C
PROPYLENE_25'C
ETHYLENE_25°C
GLYCERIN
GASOLL_LIQUID
GASOIL_VAPOR_25°C
DIESEL_LTQUID
ETHYL_ALCOHOL_LIQUID
ETHYL_ALCOHOL_VAPOR_25°C
METHYL_ALCOHOL_LIQUID
METHYL_ALCOHOL_VAPOR_25°C
ETHYLENE_GLYCOL
BENZENE_LIQUID
BENZENE_VAPOR_25'C
MERCURY

TOLUENE_LIQUID
TOLUEMNE_VAFOR_25°C
NITROUS_CKIDE D' €
SILAME_35°C
TETRAFLUOROMETHANE_25'C
OCTAFLUOROCYCLOBUTANE_25°C
MNITROGEN_TRIFLUORIDE_25°C
SULFUR_HEXAFLUGRIDE_25'¢C

Import... Edit...

x
MName  [AIR_25°C-1 coer [ ]
Fluid (FD)

Fiuid Flowe
Madel Incompressible w
Mass Density 1.1845¢-09 | kg/mm® INane |

lized ian Fluid _

(®) Viscosity 1.8444¢-08 | kg/(mm'sec)  |Nane ~
ONcn-Newmrian Wiscosity Detailed Definition
Malar Mass 0.02897 | kgfmal Mone w
Surface Tension l:l Mjmmm |Nane ~
Comprassibiity 0| secifmm? Mone
Acceleration Field
T I—Ul mmfsec? Mone v
T |—U‘ mm/sec? None v
Tz I—Ul mmfsec? Mone “
Heat Transfer
Specific Heat piC-u)] hone v
Conductivity W[{mme [T]) Maone v
Floatahility l:’ Mone »
Heat Source l:’ Wilfmen? Mone “
Spedes Advection
Diffusivity 5.2 | mmfsec Mone w
Source 0| 1jsec Mone -
Radiation
Absorption Coeffident l:l 1jmm Mone =
Scattering Coeffident l:l 1fmm MNone: v
Scattering Phase Funciion Isotropic ~
Refactve Index [ o
>
oK Concel |
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b (CFD)-1

Add/Modify Material *

Mo Mame

1 Alloy Steel
2 AIR_25°C-1

Type
Isotrapic-Linear
Fluid {CFD)

Isotropic

2D Orthotropic

3D Orthotropic
3D Anisotropic

Solid(CFD)

Riaid

#E3ESolid(CFD)

Add/Medify Material

Mo Name Type

1 Alloy Steel Isotropic-Linear
2 AIR-25'C-1 Fluid (CFD)

3 ALUMINIUM-1 Salid (CFD)

4 PCE-1 Solid (CFD)

5 PC-1 Solid (CFD)

& SILICOMWAFER-1 Solid (CAD)

| Modify...

| copy
Delete

Impart...

‘ Close ‘

3] Nene [avman | e NS
Sold (D)
st Tt
Mass Dersity [ 270me6] gt Hane
Soeafic reat [ [
f— — = ‘
Hestsource [ o] wmens hare

I

PC/PCB/SILICON WAFER/ALUMINIUM

Effectve Tewoeratre Range

Radaton
nsovonon Caefhoent o] 1iom tine
Scattenng Cosficent ) o] yem Hone
Scatterng Phase Fucion Tsorope
Refachve ndex
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-[&|§5(CFD)-2

PCB BILEMER BRI ERM B L WIREAELER -

PC MEBE 5 BMWEEER ( Polycarbonate ) « E—EEAMNIEEE -

THLLRAEEES - 7% - EEMALZE  B—HEZE (KN 20~25°C) THEERYR =5 PCB (GIM FR 4 #15 ) = MR + BB RS HE . ERENREE T -
DhxEsfs (PC ) MEEEAS e kB2 (kJ)/(kg-K)) i
o ¥11.17 ~ 130 ki/(kgK) S ~1.0-1.3 EREE EmHE
o BEA/(gK) A 1.17 ~ 1.30 )/(gK) - o508 -
* ZEF .

‘ N FR-4 (R PCB 174 ) ~0.85-1.0 7 20-25°C Hi8
o 1.20k/(kgK) £ 20 *C B IFRTEENTIOE

o HREMD  ILESHEMETT

PCLLEL PCBLEZA
E§11200(J/kg-[T]) E&1850()/kg-[T])

\PCB-1 |«

Salid {CFD)

.

Salid {CFD)

Heat Transfer Heat Transfer

Mass Density " Mass Density Mone )

Specific Heat | Q| 3kg-IT]) Mone " Specific Heat Mone "
.

Floatability l [n} MNone ” Floatability Mone -

Heat Source ' al W fmrn None 9 Heat Source 0| Wimm? Mone =

MODAS
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BRI -

Hil e (CFD)

Add/Meodify Material

Mo MName

Alloy Steel
AIR_25°C-1
ALUMIMNIUM-1
PCB-1

Pc-1
SILICOMNWAFER-1

(5 T, T PR A

MODAS

B EEZEL BEERR
kg/mmA3 J/(Kg*[T]) W/(mm*[T])
CERAMICFHZ 2.3e-06 877.96 0.0014949
. .
Type CERAMIC | Colar _
Isotropic-Linear Isotropic
Fiud (CFD) 2D Orthotropic Seld (cFD)
SCI|:IE| {CFD) 3D Orthotropic Heat Transfer
552:: EEE:; 3D Anisotropic Mass Derisity Iﬂl kgfrmm? Mane
Solid (CFD) — Specific Heat B77.96 | 1flkg-[TT) None
:;Ij — Floatahility 0 MNone
. Heat Source 0 Wi frrim 2 Mone
%ESOIId(CFD) Conductivity
| s 0.001434 | Nore  ~ 0| None v 0 | Mone
Symmetry 0.0014949 | None v~ 0 | None
Unat:  W/{mm-[TT) 0.0014949 | Mone
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Bt

Attribute R—\(FT_;%I?:[:ECFD 3D§l[\§
AIR/PC/PCB/SILICON WAFER/ALUMINIUM/CERAMIC

10 Create/Modify 3D Property x I Add/Modify Property b4
Solid  Composite 50|-m|:0 Mixture 30 Cohesive Zone
Mo Hame Type Sub-Type
D | 1] Name AIR | - Color 1 AR D CFD 30
2 ALUMIMILIM 3D CFD 30
Other... Material LARSCL v [IE 3 PCB o CFD 3D Copy
Material CSys Global Rectanguiar 4 PC D CFD 30 S
E;I\iﬁﬂysol id 5 SILCOM WAFER 3D CFD 30
[IMoving Reference Frame [ CER.AMIC 3D CFD 3D Import
Detailed Definition
[IPorous Media
Detailed Definition
Printed Circuit Board &
2=
Detailed Definition E— —
[[]radiation Media
Fixed Temperature o) [T1]
[Jowerset Mesh [Jraminar Zone

oK Cancel Apoly
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CAPACITANCE
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| BOARD
| 48 PCB
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Heat SINK
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Generate
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3 DAE - ] H T 35 -2

(%{H]g%%““ ai=] f’i)
Generate Tetra Mesher(ZUIETAG4EH%)/48F R~ 1.5(mm)

RS E R 1P T 2 /SR
FAN HOUSE
& PC

POWER BOX
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E
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[
AL

B
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B BN

Remesh Transformf Node

4 ML [

fonnection Element Divide Parameters

Modify Node/Element
%, Add Node |

Project
st Align

«, Csys EERERGITER

Create Delete Merge pProject fion  Modify
Selected Modes W
= Selected 1558 Object(s) |
Tolerance 1e-05 Find

@) smallest D () Largest ID

Base Mode
[#] Merge Modes at Center Location
[ eink Mark

Mash 2at Manual Mods

= @ |nd

MODAS

QK Cancel | Apply

AEHTT
FTTRERE S HFETRD)

A=

—

w @ @ .

Renumber Measure Connect Table
Geametry

@

Check Mesh
Quality

Tools

Iesh Tool

Feature  Quality

Mesh Feature
() Mon-manifold Edoes (Blue)

") Feature Edges (Yellow)

fnghs 30

(@) Free Faces (Orange) 3503
[[] show Bounding Faces

Free Face Tolerance 0.1 | mm

() Clamped Element (Purple)
() Overlapped Element{2D) (Green)
(_)Penetrated Element{20) (Pink)

Apply Close
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Solid-So

El_ﬁ Mesh

: +| S5 Mesh Control

EI @ Elernent Parameters @ :

. [ @ Default Mesh Set Define CFoOll Cantact
[V POWER_CHIP Function =
[ @@ HEAT SINK Common'CEEEIDT

v Bl CAPACITANCE_SOLID_2
. [¥ @ CAPACITANCE_SOLID_1
[V BOARD

. ["E8 FAN_HOUSE_SOUD_1

.- @ POWER_BOX

L-[T{8 CFD Volume Extraction

#H<Board/Heat

Sink/Chip/Capacitance{8& &

MODAS

s Auto

2., Manual

Sl P P AR ST PRI R
=>IHBERRAERE

Contact Parameters >

Structural CFD

D Ijl Mame cfd-solid-zolid |

[#]Penalty Scale Factor

k1 Contact Tolerance | 0.1 mm ‘

Advanced Maodules

Thermal Resistance

O — L

() Thermal Boundary Layer
' 2t
[Notice] Thermal Boundary Laye =
Hida&ulid contact type, DX%%%BH

500 ([T]Jmm?3/W)
[Jindude Mesh Deformation [ Incude Radiation Intensity

[(indude Electric Conduction

oK Cancel | [_apoly ]
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Define CFD
Function =

Solid-Solid ¥ fi% & -2

#ErEBoard/Heat

Sink/Chip/Capacitance4g#%4E

Contact Pair %ﬁﬁﬁ@ W
Auto Cont, (CFD) SOI'd'SOIld(CFD)
COmame  Auto-1
|Surface to Surface Contact v
Contact Type
| :
|Soid - Solid (CFD) o~ *
Target |_.=...3 Contact ﬁ%% ﬁﬁ
Object Type | Mesh Set v - & 2 Contact Parameters [2]
= — i = . =¥ X Contact Pair [4]
= selected 5 Object(s) | . @' [MJPOWER_CHIP-HEAT_SINK
Search Duplicated Faces on 2-Solid Shapes i |1- vl 3 [MIPOWER_CHIP-EOQARD
: - & [M]CAPACITANCE_SOUD_2-BOARD
contact Parameters . @& R MICAPACITANCE_SOLID_1-BOARD
| cfid-solid-solid ~| & ' |
2 g nce / {:;/
Aufo 1| mm 2
4 B8
- &5

¥5 E CFD-Solid-Solid(_E B ££1E)
MODAS
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EF@ Mesh
-5 Mash Control
II ) Elernent Parameters

Fluid-Solid 3% E -1

[V @ Default Mesh

@ oo ke BRI,
HEAT _SIMIC Erne ) K%

Eg CAPACITANCE_SOLID_2 Function - =>538T ﬁﬁ_ﬂ%ﬁgﬁﬁ
[¥ @ CAPACITAMCE_SOLID1 Common Contact Parameters o

. .

ég EADFTHDOUSE_SGUDJ = Parery

l-@ POWER_BOX & Auto D \—3| Nez | ‘f‘“‘ﬁd'ﬂ”"d]
----- [¥ & CFD Volume Extraction & Manual Structural  CFD

[APenalty Scale Factor

Advanced Modules
Thermal Resistance

D‘J’HUE‘ 1| [TI'mra?y
(®) Thermal Boundary Layer

[Motice] Thermal Boundary Layer can be used only for
id-Solid contact type.,

[Oindude Mesh Deformation [ Indude Radiation Intensity

[Jindude Electric Conduction

BERFTA s ““”ﬁ%gﬁgéﬁ

MODAS
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EIFFTEERE

 Fluid-Solid(CFD)

Auto Con

[Oname | Auto-5

Surface to Surface Contact |
';mmv:t Type _
Fluid - Sold (CFD) v| e

M-
.
M

Target _ . E-T0R IMIPOWER_CHIP-HEAT_SINK %ﬁgg\jﬁﬁ
Object Type  |Mesh Set A : - & [M]POWER_CHIP-BOARD

a7 3 [MICAPACITANCE SOLID_2-BOARD

| == Selected 8 Object(s) -7 2 [M]CAPACITANCE_SOLID_1-80ARD
) 4 (1POWER C .
Search Duplicated Faces on 2-5olid Shapes ER b= 4 [11]PO)
i =R b= 4 (1] POWER_CHI
Contact Parameters i [ b {
. > N b= 1] CAPACITANC
cfd-sobid -fuid i oS

Searching Distance : ¥ mb= 4 (1] CAPACITANCE_SOLID_
i R b= 4 [ CAPACITANC

(] Auta 1 mm X
: [ER b= 4 (1] FAR

&7 oK Cancel
HE2H
5 T CFD-solid-fluid(_= E#21E) Ha T ERERE

MODAS
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g3k TR Ay e S P
R Deletef

Model * B X

Item D Color

] ::--E Contact Parameters [3] A

5.0 & Contact Pair [15]

b[_ 8 [M]POWER_CHIP-HEAT_SIMNK

1] g [M]POWER_CHIP-BOARD

WO 3 [MICAPACITAMCE_SOLID_2-BOARD

-] 8 [M]CAPACITANCE_SOLID_1-BOARD
[ - g [MIPOWER_CHIP-HEAT _SIMK_5
BP0\ R Chip BOARD 6
- 2 [M]POWER_CHIP-CFD Volume Extraction
&, ] 3 [M]HEAT_SINK-CFD Volume Extraction
EN P-4 (1) CAPACITANCE_SOLID_2-BOARD,_9
@7 B [MICAPACITANCE_SOLID_2-CFD Volume Ex.
t,r_ 8 [M]CAPACITANMCE_SOLID_1-BOARD 11
-1 R [MICAPACITANCE_SOLID_1-CFD Volume Ex.
TR [MIBOARD-CFD Volume Extraction
- & [MIFAN_HOUSE_SOLID_1-CFD Volume Extr...
w7 3 [MIPOWER_BOX-CFD Volume Extraction
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wa e @ 'ﬂ'

InletfOutlet  wall Mutrunf[}efarm Multlphase Micture Parturje Porous

At

Flow ~ A . . F'IF'E E
General CFD [
= Qutlet
Inlet X

4 Velocity

gé'.f Prassure Edge Inlet Face Inlet A)\ﬁ, I:[=93]. (m.m/SCC)

38 Turbulence |

'@ Ean [ Marme |Fan: Inlet-1

' Object
Type |FE|I:E V|
[=] Selected 1 Object(s) |
Type

@ velodty  (OPressure () Mass Flow

Reference Object |
Type |Mormal ~| | Inflow Control I'
velogty

v | 931 |mmfsec  [None | -

CFDBCSet  |Face Inlet-1 ~ | [ T e —

Bl ok | cancel |[ Apph

MODAS
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R

vt el o fTe @S

InletfOutlet  wall Mntrunf[}efarm Mun:phase Mnrture Partu:'je Porous 1D
. ¥ Flow = * Pipart

General CFD [

= Inlet _
|
Outlet »
g= Velocity

ot Pressure Edge Outlet  Face Outlet @jjO(N/mz)

2§ Turbulence |
'@ Ean 5 Mame |Fa|:e Outlet-1

Object
Type | Face b |

[ =] Selected 3 Object(s) |

Type
(®) Pressure () Meumann

Pressure

p 0|Nmm2  [None

Backfiow Control

{CFD BC Set |Fan! Dutlet-1 v | I

E Al o< | cancel oy ]
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(Dimensionless Wall Applied)
v7 @l & g @ w

InletfOutlet Wall Motion/Deform Multiphase Micture Particke Porous 1D
: - - Fow® - ~ © Pipe-

wal 1 CFD

Bk | S R R
3 Far F;;lleld b (Z{‘@@/\ II:H)‘)iI:i:- I:[ )

Wall X

Ml Perodic//symmetric
e Edge Wall Face Wal

Name |Face Wal-1
Object

Type Face b

[=] Selected 153 Object(s) |

wall

Wwall Type Dimensionless Wall |
wal Distance ' 55 |
Partide Wal Type Mone w

[]wall Motion Effect Control

Mation MNone v aig.‘

[Jwall Adhesion
Cankack Argle &0 [deq] [Nane

B¥ PR B (Dimensionless Wall Applied)

CFDBCSet  |Face wal-1 | [ Y+=65
E@ Al ok | canced [[aoy |
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et O o
kel B # % i1
- KN .y 7

Temp. | Flux Source Convec. Rada. Cavity Radiation Solar Thermal Electric Electric
wall Load wWall Resstor Model Potential Current

CFD HeatTransfer/Joule Heating

Temperature *

Temperature

Mame |Temaau.|re—1

Object
Type | Face b
[=] Selected 1 Object(s) | |
Companents i
ol 25| |None
CFDBCSet  |Temperature-] ~ | i

E@Fe | ox | cancel [ acov |

ATRCEE (25 °C)

MODAS
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EnEBliau X A B

Temp. Fux Sourcd Convec. Radia. Cavity Radiation Solar Thermal Elactric Electric
Wal Load Wall Resstor Model Potential Current

CFD HeatTransfer/Joule Heating

Convection > lﬁiﬁjﬁfgﬂs
BB 5%10° (W/mm? C)

Edge Face

Name | Comvection-1 l
Object

Type Face ==

=3 Selected 6 Object(s) |

Ambient Temperature

[ sm e

Film Coeffident

W= [None |
CFDBCSet | Convecton-1 ~ | i Bﬁj}[ﬁ’fé’ I\E.‘B%%@E%ﬁ%ﬁﬁ

H@E [ o [ canesl [hony |

— R RBE FARRL
1. BB 3 x106~12 x106 (W/mm? C)
2.5&HIEAR: 10 x106~100x10° (W/mm? C)
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J5A— R ETRERREE M)

Model 2 x
Item D Color
(#) CATEMPACFD_IBERR L INCFD_EENERT 3 BEE. A
EE Material
i=-HE Property
- W& Geometry
i [P Geometry Set-1 1
=M Solid [7]
. W6 CAPACITANCE_SOLID_2 1
L[ ) CAPACITANCE_SOLID_1 2 I |
-6 FAN_HOUSE_SOLID_1 3 (I
s 4
I a:l POWER_CHIP 5
I CORRD 6
i L-[6P POWER_BOX 7 ———
: -7 CFD Fluid region 2
© @I selid (1]
: r@%] CFD Volume Extraction g ]
2@ Mesh
1‘ S Mesh Contral v
m o >
Model | LBC  Analysis & Results
Properties 2 %
4 Name
Name POWER_CHIP
Colar I F2790A
Material 0: MNone
Volume 1638.71 mm® |
Mass Ceriter [ 0,19.05, 0] mm
Radius of gyration X 7.36892 rmm
Radius of gyration ¥ 10.3695 mm
Radius of gyration 2 7.36892 mm
Body Type 1: Flexible

MODAS

band amm

55 H]

T (B AR R )
@ =g @ .

Check Mesh Renumbef Measurel Connect Table

Qualty eometry -
Tools

Element Measurs =

Measure  Topology

=] Selected 4364 Object(s) |
Type Total Value
Miengh() [ ofmm
£~ area (20) o | mm
B valume (20) mm?
I_El‘.-'uhme @ | 1638.7064 | mm?
[#Mass 0.00351818591 | ka

[#]Mass Center X |4.53666327e-13| mm
Z|-5.146728012-17| mm

| Calculate |

§I [ Close |
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Temp. Flux §Source Fonvec. Radia. Cavity Radiation Solar Thermal Electric Electric
wall Load wal Resstor Model Potential Current

CFD HeatTransfer/Joule Heating

power chip(12W

r chip: 1639 (mm?3)

Heat Generation g

Heat Generation

a2 E%3=0.007322 (w/mm?3)

Name Heat Generation
Object _
Type | Element |

| bl Selected 4364 Object(s) |

Heat Generation

oo wew e ]

CFD EBC Set | Heat Generatior| w | E

& ok | cancdl | agply |
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Toolks
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Resut Type
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()% velocity
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() Mesh Deformation
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() Eddy Kinetic Energy (L) 7 Velodity
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nahysis Case Dafiniton

Nonlinear Thermal Stress(Steady State)
Nonlinear Transient Heat Transfer
Linear Thermal Stress{Transient)
MNonlinear Thermal Stress(Transient)
Nonlinear Static

General Prestressed Analysis
Monlinear Quasi-Static

Nonlinear Explicit Transient
Nonlinear Implicit Transient
Sequential Monlinear

Direct Frequency Response

Maodal Frequency Response

Direct Transient Response

Modal Transient Response

ranmen
Lingar Static (MBS)

Modal (MES)

MNonlinear Explicit Transient (MBS)

Direct Random Analysis

Modal Random Analysis

Honlinear Steady State Joule Heating

Honlinear Transient Joule Heating

Linear Thermal Stress(Steady State Joule Heating)
HNonlinear Thermal Stress(Steady State Joule Heating)
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Line Color FFEFFF = STEP = 203, FLOW TIME = 3.661E-01 (DT = 1.81E-03), ITER = 1, NORM = VEL{2.504E-04) PRES(3.246E-05) KEN(2.841E-05) EPS(5.621E-05) TEMP(8.617E-05) : CONVERGED
Line Width N > STEP = 204, FLOW TIME = 3.680E-01 (DT = 1.81E-03), ITER = 1, NORM = VEL(2,493E-04) PRES(5.119E-05) KEN(1.085E-04) EPS(5.207E-05) TEMP(8.564E-05) : CONVERGED
> STEP = 205, FLOW TIME = 3.698E-D1 (DT = 1.81E-03), ITER = 1, NORM = VEL{2.464E-04) PRES(6.482E-05) KEN(9.993E-05) EPS(5.424E-05) TEMP(B.473E-05) : CONVERGED
> STEP = 206, FLOW TIME = 3.716E-01 (DT = 1.81E-03), ITER = 1, NORM = VEL(2.433E-04) PRES(5.665E-05) KEN(1.101E-04) EPS(5.505E-05) TEMP(B.336E-05) : CONVERGED
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