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(d Democratize wmerriam-webster oniine dictionary
O To make a country or organization mode democratic

O To make (something) available for all people
O To make it possible for all people to understand (something)
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Q Henry Ford9| XISX} 913}
Q Steve Jobs9] ANIEE QIF}
QO WWWO| DI}

Designers

QO CFDO| QIE3}?
C T * Democratization of CFD from Analysts to Designers

O Making engineering simulation accessible and usable by a much wider
audience in a way that supports how they get their work done.

1 What's the concern?

O Only about 0.3M ~ 0.5M regular or part-time CFD users (including
students) out of a possible user base of 30M ~ 50M engineers and
scientists.
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3 CFD market
O 0100 201301 & 102 2 Ol&9 A= dFot
Q CFD= 0101 éé’-‘.ﬂ = 0kt 2XIEHW T S+01
O OFA & AlZ2 10% 3% S0l AF0HXl X8t &3

CFD Market Penetration CFD Market Penetration
2011 =5% 2017 = 10%
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Q 308 ZH=?

O X' 300 H SOt CFD €882 HO =da Al &

glo

O Common approach

Common Traditional CFD Approach

Detailing Prototyping Testing

Manufacturing

Q Misuse? Mismatch? Conspiracy?
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O CFD &8 =XI0| )15 2 ZYS2 HAI CADYAY| AS + HT} WA
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A CFD= O0i& &= A XL 02 =

O 2+98t tube-in-shell heat exchanger X9t 0l &

Pressure drop in a tube-in-shell heat exchanger vessel (with wavy baffles)
O gtd, = SHIE S | A0 R2lJF 2010k & L= =Ha0HAl 010HOHOF
g =dH ddS0l 4T 32




=t Eul@J| ZHI0jl OloHOHOF &

—LIER-PY

Condensation

Chemical reaction

Evaporation

Sublimation

Cavitation

Pressure waves

Fluid-structure interaction

Particulate flows (dispersed and discrete elements)
Droplet flows

Erosion

Deposition

Surface reactions

Fogging and misting

Agglomeration

Acoustic effects and vibration

Transonic flows

Sintering

Biological reactions and processes, and

Multiple phases co-existing and moving together through the vessel...
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Q ZMIEOF CFD codeE& Sdl= HWO| £ = WX J8 A
Urxigr Sc Aol ®AN S modeling (CADC] geometry
modeling0l A OIH, 8 C}1E)0] WXO| =0{A

QO “More people can get the wrong answer in CFD faster than
ever beforel” - Ferit Bouysan (Fluent = CEQ), 2004
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Q DesignerST MAS YLE =+ 8IS
O CFD simulation@ workflowE F&8 W2l OlAU engineering design
workflow0ll S¥==X| 28
O [M2tM CFD ZUIZ 2 H AAHI0 2R3 20]0|8t feedbackS BHX| T 28t
O Lot 224 S 220X Z201HM 2l =9 /3 A simulation2 = XIS

Xt =9 832 SFOH| 28

O Engineering senseg ZL0HAM SHIE &M= A0 =20t A
realistict & At HAMO| simulation®t I6HHA CFD 0HAlQ] B EHE2 H=
=)=

O Z= CFD= "8 A =3 F FHZTI™MA] design processOiAl S0 A

O CFD SW FR2H|2 + MZ2J19] 21AHH| + HW F/2L HI2 >> USD 75K +
USD 60K + USD 50K

O dAJaoE AU CFD MEJIES2 202189 &Y o™ MsES A0H design
processOl & ZX0IXl 2 HU HAMAQ! J|= M9] WHE ¥
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POSSIDIE COUONSE

Q CFD apps - appification

Q High performance computing

Q Multi-variable design optimization tools

Q Cloud deploued solutions

Q Open-source CFD

Q User experience (UX) and user interface (Ul)
Q CAD-embedding and PLM enablement

Q 1D/2D/2.5D fluid sustems
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PN GmEDIESIEmE

U Multi simulation technolgies

PDM Back bone .

System
Simulation Engineers
Mechanical Structure +
Electric Fluid dynamic
Electronics | Electro magnetic Tools

Software Optics

Crash

MBS

-

Multidomains Approach
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3 Corporate-wide parallel sustem of V'S

Embedded Software

Mechanical Systems

—

Electronic Systems :

SYSTEM OF SYSTEMS
' = System “V”s joined up by:

S— " 1) PLM
2) ERP (Enterprise

SYSTEM Mcgm_g g *’ Resource Planning)
- A Software
T— . !’ ' 3) Business Analytic

d
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3 Appification with frontioading CFD in CAD

Q Designers0| &l

O Aloi¥iE AWK

O FHIQI $HN

CFD HORIZONTALS

1. General Fluid Flow

& Heat Transfer
@ (incl. 1d-3d CFD)

2. Multiphase

(Free Surface, Phase
Change, >2 Phases,
Dispersed Phases)

3. Rotating Machinery
p=— (Pumps, Turbines,

%\i Fans, Stirred Tanks)
! 21

4. Chemical Reactions
\'\.{‘ (incl. Combustion)

5. Electronics Cooling

ZZ 1

6. Moving Bodies
(Store Release,
E Non-rotating flows)

7. DEM
it (Discrete Element
WM. Modeling)

L) a
8. Fluid Structure
Interaction

(VIV, MEMs &
; Mechatronics etc.)

=Ml 0HA10] JISOI=E A=
=Ml 0HA 2 fine-tuning2 = =&

CFD INDUSTRY VERTICALS

Chemical . Materials & Power
Electronics

Astckpace (Auvemolive & Process Manufacturing Generation

& = AT S CFD code? “app” %}

Estd. CFD
Market Size

( ) ~25%

~20%

~15%

~15%

~9%

~6%

~5%

~5%
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Q Frontloading CFD
O CAD2| geometry HZ0| SAl CFD2] domain HE 2=
O Domain HE S 8% A} A9 X115t
O Domainit AXIo| HAES UX|StO 24 solver parameter?} setting?] &!
Al HE

QO AN Zl =5 H CADZ 9| feedback XI=3}

0 FH0| SI=E Lol A=, M M SH JHLoHs 3H A2 3
= CFDO IIFOHE Pt @
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