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ŝǒǎ ǒƹǉǎǀ
ƻǞǗǅǑǋǅǒǀǋǜǍƹǩ ƼǅƿǐǎƿǅǍƹǌǅǉƹˑ

ŁǞǗǅǑǋǅǒǀǋǜǍƹǩ ƼǅƿǐǎƿǅǍƹǌǅǉƹ(CFD) ˟ ǣǒǎ ǅǍǑǒǐǓǌǀǍǒ ƿǋǩ
ǌǎƿǀǋǅǐǎƻƹǍǅǩ ǏǎƻǀƿǀǍǅǩ ǑǅǑǒǀǌˋ ǏǐǎǘǀǑǑǎƻ ǅ ǎƺǎǐǓƿǎƻƹǍǅǩˋ
ƻǉǎǒǎǐǞǖ ǏǐǎǅǑǖǎƿǅǒǒǀǗǀǍǅǀ ǃǅƿǉǎǑǒǅ ǅ ƼƹǄƹˋ ƹǒƹǉǃǀ
ǒǀǏǋǎǌƹǑǑǎǎƺǌǀǍˋ ǖǅǌǅǗǀǑǉǅǀ ǐǀƹǉǘǅǅ ǅ ǑǎǏǓǒǑǒƻǓǨǚǅǀ
ǕǅǄǅǗǀǑǉǅǀǩƻǋǀǍǅǩ

Ņǋǩ ǣǒǎƼǎ Ǐǐǅ Ǐǎǌǎǚǅ ǑǏǀǘǅƹǋǜǍǞǖ ǗǅǑǋǀǍǍǞǖ ǌǀǒǎƿǎƻ ǐǀǙƹǨǒǑǩ
ǌƹǒǀǌƹǒǅǗǀǑǉǅǀ ǓǐƹƻǍǀǍǅǩˋ ǎǏǅǑǞƻƹǨǚǅǀ ƻǞǙǀǓǏǎǌǩǍǓǒǞǀ
ǏǐǎǘǀǑǑǞ. 

ŖǀǄǓǋǜǒƹǒCFD-ǐƹǑǗǀǒƹ ƿƹǀǒ ǅǍǃǀǍǀǐǍǞǀ ƿƹǍǍǞǀ ƿǋǩ:

Å ǉǎǍǘǀǏǒǓƹǋǜǍǞǖ ǐƹǄǐƹƺǎǒǎǉˋ

Å ƿǀǒƹǋǜǍǎǆ Ǐǐǎǐƹƺǎǒǉǅ ǅǄƿǀǋǅǩˋ

Å ǓǑǒǐƹǍǀǍǅǩ ǍǀǏǎǋƹƿǎǉ ǅ

Å ƻǍǀǑǀǍǅǩ ǅǄǌǀǍǀǍǅǆ ƻ ǉǎǍǑǒǐǓǉǘǅǨː

CFD-ǐƹǑǗǀǒ ǓǌǀǍǜǙƹǀǒ ǉǎǋǅǗǀǑǒƻǎ ǅǑǏǞǒƹǍǅǆ ǅ ǣǉǑǏǀǐǅǌǀǍǒǎƻ- > 
ŗǍǅǃƹǨǒǑǩ ǎƺǚǅǀ ǄƹǒǐƹǒǞǍƹ ǋƹƺǎǐƹǒǎǐǍǞǀ ǅǑǑǋǀƿǎƻƹǍǅǩ.

CFD-ǐƹǑǗǀǒƿƹǀǒ ǏǎƿǐǎƺǍǓǨ ǅǍǕǎǐǌƹǘǅǨˋ ǉǎǒǎǐǓǨ Ǎǀ ǒƹǉ ǏǐǎǑǒǎ
ǏǎǋǓǗǅǒǜ ǅǄǣǉǑǏǀǐǅǌǀǍǒƹˊ ƺǎǋǀǀ ƼǋǓƺǎǉǎǀ ǏǎǍǅǌƹǍǅǀ Ǐǐǅƻǎƿǅǒ
ǉƺǎǋǀǀǑǎƻǀǐǙǀǍǍǞǌ ǉǎǍǑǒǐǓǉǘǅǩǌ.



ŔǑǍǎƻǍǞǀ ǎǒǐƹǑǋǅ
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ũǍǀǐƼǀǒǅǉƹ

ÅłƹǄǎƻǞǀ ǒǓǐƺǅǍǞ

ÅřƼǎǋǜǍǞǀ ǑǒƹǍǘǅǅ

ÅĿǒǎǌǍǞǀ ǑǒƹǍǘǅǅ

ÅłǅƿǐǎǣǍǀǐƼǀǒǅǉƹ

ÅũǍǀǐƼǅǩ ƻǀǒǐƹ

Courtesy, U.S. Nuclear Regulatory Commission

Courtesy of GE Energy and Environmental Research Corporation

C
o
u
rt

e
s
y
 o

f 
S

ie
m

e
n
s
 P

o
w

e
r 

G
e

n
e

ra
tio

n



kz- engineering.com

ŘǓǐƺǎǌƹǙǅǍǎǑǒǐǎǀǍǅǀ

ÅŏǎǍǑǒǐǓǅǐǎƻƹǍǅǀ ǋǎǏƹǒǎǉ

ÅŏǎǌǏǐǀǑǑǎǐǞ

ÅŁǀǍǒǅǋǩǒǎǐǞ

ÅŖǀƹǉǒǅƻǍǞǀ ƿƻǅƼƹǒǀǋǅ

ÅłƹǄǎƻǞǀ ǒǓǐƺǅǍǞ
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ĿǣǐǎǉǎǑǌǅǗǀǑǉǅǆ
ǅǎƺǎǐǎǍǍǞǆ ǉǎǌǏǋǀǉǑǞ

ŕǐǅǌǀǍǀǍǅǀ:

ÅŁǍǀǙǍǩǩ ƹǣǐǎƿǅǍƹǌǅǉƹ

Åŏǋǅǌƹǒ-ǉǎǍǒǐǎǋǜ ƻ ǉƹƺǅǍǀ

ÅŕǐǎǀǉǒǅǐǎƻƹǍǅǀ ƿƻǅƼƹǒǀǋǀǆ ǅ ƼǎǍƿǎǋ

ÅŘǎǏǋǅƻǍǞǀˋ ƻǎǄƿǓǙǍǞǀ ǑǅǑǒǀǌǞ ǅ Ƽǅƿǐƹƻǋǅǉƹ

ÅŏǋƹǏƹǍǞ

ÅŖƹǉǀǒǞ

Courtesy Honeywell International

Courtesy Airbus Deutschland GmbH

Courtesy Pratt & Whitney Canada
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ĿƻǒǎǌǎƺǅǋǀǑǒǐǎǀǍǅǀ

ŁǍǀǙǍǩǩ ƹǣǐǎƿǅǍƹǌǅǉƹ

ŘǀǏǋǎƻǎǀ ǏǐǎǀǉǒǅǐǎƻƹǍǅǀ ǏǎƿǉƹǏǎǒǍǎƼǎ ǏǐǎǑǒǐƹǍǑǒƻƹ.

ŏǋǅǌƹǒ-ǉǎǍǒǐǎǋǜ

ŗǅǋǎƻǞǀ ƹƼǐǀƼƹǒǞ

ÅŅŁŗ

ÅŘǎǏǋǅƻǎˋ ǎǖǋƹǃƿǀǍǅǀˋ Ǆƹǐǩƿǉƹˋ ƻǞǖǋǎǏˋ ǑǌƹǄǉƹ ǅ ǑǅǑǒǀǌǞ
ǍƹƼǍǀǒƹǍǅǩ

śƹǐǞ

ĿǉǉǓǌǓǋǩǒǎǐǞ

Courtesy of MIRA LtdCourtesy of Innovative Cooling Dynamics
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ŔƺǐƹƺƹǒǞƻƹǨǚƹǩ ǏǐǎǌǞǙǋǀǍǍǎǑǒǜ

ŕǐǎǅǄƻǎƿǑǒƻǎ ǖǅǌǅǉƹǒǎƻˋ ǌƹǒǀǐǅƹǋǎƻ ǅ ǣǍǀǐƼǅǅ:

Åłǎǐǀǋǉǅˋ ǏǀǗǅ

ÅŞǅǉǋǎǍǞ

ÅŗǌǀǙǅƻƹǨǚǅǀ ǑǎǑǓƿǞ

ÅŜǅǌǅǗǀǑǉǅǀ ǐǀƹǉǒǎǐǞ

ÅŘǀǏǋǎǎƺǌǀǍǍǞǀ ƹǏǏƹǐƹǒǞ

ÅœƹǑǎǑǞˋ ǒǐǓƺǎǏǐǎƻǎƿǍƹǩ ƹǐǌƹǒǓǐƹ
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œǎƻǞǀǐǞǍǉǅ

ŊƿǐƹƻǎǖǐƹǍǀǍǅǀ: 

ÅŗǀǐƿǀǗǍǎ-ǑǎǑǓƿǅǑǒǞǀ ǓǑǒǐǎǆǑǒƻƹˋ ǅǍƼƹǋǩǒǎǐǞˋ
ǑǌǀǙǀǍǅǀ ƻ ǕƹǐǌƹǘǀƻǒǅǗǀǑǉǎǆ ǏǐǎǌǞǙǋǀǍǍǎǑǒǅ

ř˨ǌǍǞǀƿ˩ǎǌƹ: 

ÅŕǐǎǀǉǒǅǐǎƻƹǍǅǀ ˣǄǀǋǀǍǞǖˤ ǄƿƹǍǅǆ Ǒ ǀǑǒǀǑǒƻǀǍǍǎǆ
ƻǀǍǒǅǋǩǘǅǀǆ ǅ ǒǀǐǌǎǐǀƼǓǋǩǘǅǀǆˋ ǑǏǎƻǞǙǀǍǍǎǆ
ǎƼǍǀǑǒǎǆǉǎǑǒǜǨǅƿǞǌǎǄƹǚǅǚǀǍǍǎǑǒǜǨ

ŘǎƻƹǐǞ ǏǎƻǑǀƿǍǀƻǍǎƼǎ ǑǏǐǎǑƹ:

ÅŕǐǎǅǄƻǎƿǑǒƻǎ, ǍƹǏǎǋǍǀǍǅǀˋ ǑǒǀǐǅǋǅǄƹǘǅǩ
ǅǏǐǎǗǍǎǑǒǍǎǆ ǐƹǑǗǀǒ ǓǏƹǉǎƻǉǅ

ŁǎǄǎƺǍǎƻǋǩǀǌǞǀ ǅǑǒǎǗǍǅǉǅ ǣǍǀǐƼǅǅ:

ÅŀǅǎǒǎǏǋǅƻǎˋ ƺǅǎǌƹǑǑƹˋ ƼǀǎǒǀǐǌƹǋǜǍƹǩ ǣǍǀǐƼǅǩˋ
ǣǍǀǐƼǅǩ Ǐǐǅǋǅƻǎƻ ǅ ǎǒǋǅƻǎƻˋ ǣǍǀǐƼǅǩ ƻǎǋǍˋ
ǑǎǋǍǀǗǍƹǩ ǣǍǀǐƼǅǩ

ÅŘǀǖǍǎǋǎƼǅǅ ǒǎǏǋǅƻǍǞǖ ǣǋǀǌǀǍǒǎƻ ǅ ƼƹǄǅǕǅǉƹǘǅǅ
ǓƼǋǩ

Courtesy of Univ. of Groningen Courtesy of Silesian Univ. of Technology



ANSYS CFD
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ŗǖǀǌƹ ǏǐǎƼǐƹǌǌANSYSCFD

ŔǏǒǅǌǅǄƹǘǅǩ

Design Xplorer

ŕǎǑǒ ǎƺǐƹƺǎǒǉƹ

CFD- Post EnSight Fluent Post

ŖǀǙƹǒǀǋǅ

Fluent CFX Forte
FENSAP-

ICE
PolyFlow Chemkin- Pro IcePack

ŗǀǒǉƹ

ICEM CFD ANSYS Meshing Fluent Meshing (WTG) TurboGrid

łǀǎǌǀǒǐǅǩ

SpaceClaim Direct Modeler Design Modeler (+BladeModeler)

ANSYS CFD Premium

ANSYS CFD Enterprise

ANSYS Chemkin Enterprise

ANSYS Icepack

ANSYS CFD Pro
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ANSYS Workbench

ŗǐǀƿƹƿǋǩ ǎǐƼƹǍǅǄƹǘǅǅǐƹǑǗǀǒǍǎǆ ǌǎƿǀǋǅː

ŔƺǝǀƿǅǍǩǀǒ ƻǑǀ ǌǎƿǓǋǅˊ ƼǀǎǌǀǒǐǅǩˋǑǀǒǉǎǏǎǑǒǐǎǅǒǀǋǅ, 
ǐǀǙƹǒǀǋǅǅ ǒːƿː

ŕǎƿƿǀǐǃǅƻƹǀǒ ǕǓǍǉǘǅǨ ˨Drag and Drop˩

ŕƹǐƹǌǀǒǐǅǄƹǘǅǩǌǎƿǀǋǅ Ǎƹ ƻǑǀǖ ǣǒƹǏƹǖ ǐƹƺǎǒǞː
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ANSYS SpaceClaim DirectModeler

ANSYS SpaceClaimǣǒǎ œņŗĿŕŖ ǏǐǎƼǐƹǌǌƹ ƻ ǎƺǞǗǍǎǌ
ǏǎǍǅǌƹǍǅǅˋ ƹ ǅǍǑǒǐǓǌǀǍǒ ǐƹǑǗǀǒǗǅǉƹː

ÅƺǞǑǒǐǎǀǑǎǄƿƹǍǅǀǉǎǍǘǀǏǒǓƹǋǜǍǎǆ ʷD ǌǎƿǀǋǅ

ÅǓǑǉǎǐǀǍǍƹǩ ǏǎƿƼǎǒǎƻǉƹ ƼǀǎǌǀǒǐǅǅǉǐƹǑǗǀǒǓ

ÅǌǍǎǃǀǑǒƻǎǅǍǑǒǐǓǌǀǍǒǎƻ ƿǋǩˣǋǀǗǀǍǅǩˤ Ƽǀǎǌǀǒǐǅǅ

ÅǅǍǑǒǐǓǌǀǍǒǞ ƿǋǩǎƺǐƹǒǍǎƼǎ ǅǍǃǅǍǅǐǅǍƼƹ(STL
ǕƹǆǋǞ˝

ÅǑǎǄƿƹǍǅǀǏǐǎǅǄƻǎƿǑǒƻǀǍǍǞǖǎǑǍƹǑǒǎǉˋ
ǒǀǖǍǎǋǎƼǅǗǀǑǉǅǖ ǏǋƹǍǎƻˋ ǎǏǒǅǌǅǄƹǘǅǅ ǅ ǐǀǌǎǍǒƹ
ǌǎƿǀǋǀǆ ƿǋǩ ǑǎǄƿƹǍǅǩ ǒǐƹǀǉǒǎǐǅǅƿƻǅǃǀǍǅǩ
ǅǍǑǒǐǓǌǀǍǒƹ

ÅǑǎǄƿƹǍǅǀˋ ǐǀǌǎǍǒ ǅ ƺǞǑǒǐǎǀ ǐƹǄƻǎǐƹǗǅƻƹǍǅǀ
ǉǎǌǏǎǍǀǍǒǎƻ ǅǄǋǅǑǒǎƻǎƼǎǌǀǒƹǋǋƹ
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ŗǀǒǉǅ

śǎǐǌƹ ǩǗǀǀǉ

ÅŘǀǒǐƹǣƿǐǞ̝ǏǐǅǄǌǞ

ÅłǀǉǑƹǣƿǐǞ

ÅŕǎǋǅǣƿǐǅǗǀǑǉǅǀ

ÅŔǐǒǎƼǎǍƹǋǜǍǞǀ

ŗǓǌǌƹǒǀǖǍǎǋǎƼǅǆ

Å Gambit

Å T- Grid

Å ICEM CFD

Å ANSYS

Å CFX Mesh

Å TurboGrid
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ANSYS Fluent

ŗƹǌǞǆ ǌǎǚǍǞǆ ǓǍǅƻǀǐǑƹǋǜǍǞǆ ǅǍǑǒǐǓǌǀǍǒ ƿǋǩ
ƻǞǗǅǑǋǅǒǀǋǜǍǎǆƼǅƿǐǎƿǅǍƹǌǅǉǅ ˜-E2˝ ƻ `z·z

ŜǎǐǎǙǎ ǄƹǐǀǉǎǌǀǍƿǎƻƹƻǙǅǀ Ǒǀƺǩ ƻǎǄǌǎǃǍǎǑǒǅ ǕǅǄǅǗǀǑǉǎƼǎ
ǌǎƿǀǋǅǐǎƻƹǍǅǩ ǎƺǀǑǏǀǗǅƻƹǨǒ ƺǞǑǒǐǞǀ ǅ ǒǎǗǍǞǀ ǐǀǄǓǋǜǒƹǒǞ
ƻ Ǚǅǐǎǉǎǌ ƿǅƹǏƹǄǎǍǀ ǏǐǅǌǀǍǀǍǅǆCFD

Åşǅǐǎǉǅǆ Ǎƹƺǎǐ ǕǅǄǅǗǀǑǉǅǖ ǌǎƿǀǋǀǆ

ŕǎƿƿǀǐǃǅƻƹǨǒǑǩ ǌƹǑǙǒƹƺǅǐǓǀǌǞǀƻǞǑǎǉǎǏǐǎǅǄƻǎƿǅǒǀǋǜǍǞǀ
ƻǞǗǅǑǋǀǍǅǩ ˜Ks-˝ˋǗǒǎ ǏǎǄƻǎǋǩǀǒ ǐǀǙƹǒǜ ǑǋǎǃǍǞǀ ǄƹƿƹǗǅ
-E2 ƺǎǋǜǙǎǆ ǐƹǄǌǀǐǍǎǑǒǅ Ǒ ǌƹǉǑǅǌƹǋǜǍǎǆ ǑǉǎǐǎǑǒǜǨːANSYS
Fluent Ǔƿǀǐǃǅƻƹǀǒ ǐǀǉǎǐƿ ʵʻʶʴʴʴ ǩƿǀǐ ƻ ǌƹǑǙǒƹƺǍǞǖ
ǏƹǐƹǋǋǀǋǜǍǞǖ ƻǞǗǅǑǋǀǍǅǩǖ Ǎƹ ǑǓǏǀǐǉǎǌǏǜǨǒǀǐƹǖ

ŀǎǋǜǙǅǀƻǎǄǌǎǃǍǎǑǒǅ ǏǎǉƹǑǒǎǌǅǄƹǘǅǅ(UDF)

ÅUDF- User Defined Function

ÅůƻǋǩǨǒǑǩǌǎǚǍǞǌ ǑǏǎǑǎƺǎǌ ƿǋǩǉƹǑǒǎǌǅǄƹǘǅǅǏǐǎǘǀǑǑǎƻ
ǏǎǑǒƹǍǎƻǉǅ ǄƹƿƹǗǅˋ ǄƹƿƹǍǅǩ ǐƹǑǗǀǒǍǞǖ ǌǎƿǀǋǀǆ ǅ
ǏǎǑǒǎƺǐƹƺǎǒǉǅː
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śǅǄǅǗǀǑǉǅǀ ǌǎƿǀǋǅ

ÅŒǍǎƼǎǕƹǄǍǞǀ ǒǀǗǀǍǅǩ

ÅŗǎǏǐǩǃǀǍǍǞǆ ǒǀǏǋǎǎƺǌǀǍ

ÅŋǄǋǓǗǀǍǅǀ

ÅŖǎǒǎǐǍǞǀ ǌƹǙǅǍǞ(ǒǓǐƺǎǌƹǙǅǍǞ)

ÅŘǀǗǀǍǅǩ Ǒ ƼǎǐǀǍǅǀǌ ǅ ǖǅǌǅǗǀǑǉǅǌǅ ǐǀƹǉǘǅǩǌǅ

ÅŘǓǐƺǓǋǀǍǒǍǎǑǒǜ

Åŀǅƺǋǅǎǒǀǉƹ ǑƻǎǆǑǒƻ ǒƻǀǐƿǞǖ ǌƹǒǀǐǅƹǋǎƻˋ ǃǅƿǉǎǑǒǀǆˋ ƼƹǄǎƻ

ÅŅƻǅƼƹǨǚƹǩǑǩ Ǒǀǒǉƹ

ÅŁǄƹǅǌǎƿǀǆǑǒƻǅǀ ǑǐǀƿǞ ǅ ǉǎǍǑǒǐǓǉǘǅǅ
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ŒǍǎƼǎǕƹǄǍǞǀ ǒǀǗǀǍǅǩ

őƹƼǐƹǍǃǀƻƹǌǎƿǀǋǜ ǗƹǑǒǅǘ(DPM)

VOF-ǌǎƿǀǋǜ
Å ŖƹǄǐǀǙǀǍǅǀ ƼǐƹǍǅǘǞ ǐƹǄƿǀǋƹǍǀǑǉǎǋǜǉǅǖ
ǏǐǎǒǩǃǀǍǍǞǖǕƹǄ

ũǆǋǀǐǎƻƹǌǎƿǀǋǜ
Å ŕǐǎǒǩǃǀǍǍƹǩ ̝ ƿǅǑǏǀǐǑǍƹǩ ǕƹǄƹ
Å ŔǑǐǀƿǍǀǍǅǀVOFƿǋǩ ǙǅǐǎǉǎƼǎ ǉǋƹǑǑƹ ǄƹƿƹǗ
Œǎƿǀǋǜ ǑǌǀǑǅ
Å řǏǐǎǚǀǍǅǀ ǌǎƿǀǋǅ ũǆǋǀǐƹ ǉǎƼƿƹ ǅǍǀǐǘǅǩ
ƻǒǎǐǅǗǍǎǆ ǕƹǄǞǌƹǋƹ

ŘǀǏǋǎ- ǅ ǌƹǑǑǎǏǀǐǀǍǎǑ ǌǀǃƿǓ ǕƹǄƹǌǅ
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ŒǍǎƼǎǕƹǄǍǞǀ ǒǀǗǀǍǅǩ

łƹǄ˟ǃǅƿǉǎǑǒǜ

Å ŘǀǗǀǍǅǀ Ǒ ǏǓǄǞǐǩǌǅ.

Å ŏƹǏǀǋǜǍǎǀ ǒǀǗǀǍǅǀ

Å ŗǍƹǐǩƿǍǞǆ ǐǀǃǅǌ

Å ŘǀǗǀǍǅǀ Ǒǎ ǑƻǎƺǎƿǍǎǆǏǎƻǀǐǖǍǎǑǒǜǨ

łƹǄ- ǒƻǀǐƿǞǀ ǗƹǑǒǅǘǞ

Å ŕǎǒǎǉ Ǒ ǌǀǋǉǅǌǅ ǗƹǑǒǅǘƹǌǅ

Å ŕǑǀƻƿǎǑǃǅǃǀǍǍǞǆǑǋǎǆ

ŉǅƿǉǎǑǒǜǒ˟ƻː ǗƹǑǒǅǘǞ

Å ŗǓǑǏǀǍǄǅǩ
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ŕǐǅǌǀǐǞǌǍǎƼǎǕƹǄǍǞǖǒǀǗǀǍǅǆ
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ŗǎǏǐǩǃǀǍǍǞǆ ǒǀǏǋǎǎƺǌǀǍ

ÅŏǎǍƻǀǉǘǅǩ ˣǑǐǀƿƹǉ˟ǎǍǑǒǐǓǉǘǅǩˤ

ÅŘǀǏǋǎǏǐǎƻǎƿǍǎǑǒǜ ƻ ǒƻǀǐƿǞǖ ǅ ǏǎǐǅǑǒǞǖ ǒǀǋƹǖ

ÅŘǀǏǋǎǏǐǎƻǎƿǍǎǑǒǜ ƻ ˣǒǎǍǉǅǖˤ ǑǒǀǍǉƹǖ

ÅŀƹǋƹǍǑ Ǐǎǒǎǉǎƻ Ǐǐǅ ǍǀǑǎƻǏƹƿǀǍǅǅ Ǒǀǒǎǉ ǑǐǀƿǞ

ǅ ǉǎǍǑǒǐǓǉǘǅǅ

Åœǀǒ ǎƼǐƹǍǅǗǀǍǅǆ Ǐǎ ǉǎǋǅǗǀǑǒƻǓ ǎƺǋƹǑǒǀǆ

ǅǌƹǒǀǐǅƹǋǎƻ
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ŘǀǏǋǎǎƺǌǀǍ ǅǄǋǓǗǀǍǅǀǌ

ÅŒǎƿǀǋǜŖǎǑǑǀǋƹǍƿƹ

ÅŒǎƿǀǋǜ Ŗ- 1

ÅŒǎƿǀǋǜ ƿǅǑǉǐǀǒǍǞǖ ǎǐƿǅǍƹǒ

ÅŒǎƿǀǋǜ ƿǅǑǉǐǀǒǍǎƼǎ ǏǀǐǀǍǎǑƹ

ÅˣŕǎƻǀǐǖǍǎǑǒǜ-ǏǎƻǀǐǖǍǎǑǒǜˤ

Åŕǎƿǌǎƿǀǋǅ

ŗǏǀǉǒǐƹǋǜǍǞǀ ǌǎƿǀǋǅ

ŖƹǑǑǀǅƻƹǍǅǀ



kz- engineering.com

ŖǎǒǎǐǍǞǀ ǌƹǙǅǍǞ

ÅœǀǑǉǎǋǜǉǎǑǒƹǘǅǎǍƹǐǍǞǖ ǅ ƻǐƹǚƹǨǚǅǖǑǩ
ǑǅǑǒǀǌ ǉǎǎǐƿǅǍƹǒ

ÅŗǒƹǘǅǎǍƹǐǍǞǆǅ ǍǀǑǒƹǘǅǎǍƹǐǍǞǆƹǍƹǋǅǄ

ÅŔǒ ǍǅǄǉǅǖƿǎ ǑƻǀǐǖǄƻǓǉǎƻǞǖǑǉǎǐǎǑǒǀǆ

ÅŗǏǀǘǅƹǋǅǄǅǐǎƻƹǍǍǞǀƼǐƹǍǅǗǍǞǀǓǑǋǎƻǅǩ
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ŕǐǅǌǀǐǞ ǐƹǑǗǀǒǎƻ ǒǓǐƺǎǌƹǙǅǍ

ŘǀǌǏǀǐƹǒǓǐƹ ƻǍǓǒǐǅ
ǉƹǍƹǋǎƻ ǎǖǋƹǃƿǀǍǅǩ
ǒǓǐƺǅǍǞ

ŏǎǍǒǓǐǞ
ǒǀǌǏǀǐƹǒǓǐǞ ƼƹǄƹƻ
ǑǀǗǀǍǅǅ ǉƹǌǀǐǞ
ǑƼǎǐƹǍǅǩ

őǅǍǅǅ ǒǎǉƹˋ
ǏǎǉƹǄǞƻƹǨǚǅǀ
ƻǒǎǐǅǗǍǞǀǣǕǕǀǉǒǞˋ ǅ
ǓǒǀǗǉǓ ǅǄ ǉǎǃǓǖƹƻ
ǑǒǓǏǀǍǩǖ ǒǓǐƺǅǍǞ. 

ŏǎǍǒǓǐǞ ƿƹƻǋǀǍǅǩ ƻ
15-ǒǅ ǑǒǓǏǀǍǗƹǒǎǌ
ǉǎǌǏǐǀǑǑǎǐǀ
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ŗǋƹǃǀǍǍǞǆ ǉǎǌǏǋǀǉǑ ǅǍǑǒǐǓǌǀǍǒǎƻ
ANSYSƿǋǩ ǒǓǐƺǎǌƹǙǅǍ

ANSYS Vista 1D Tools
1D ǅǍǑǒǐǓǌǀǍǒ

ANSYS BladeGen
˨- 2˩ƿǋǩ ǋǎǏƹǒǎǉ

ANSYS Vista TF
ŏƻƹǄǅ- 2D ǐƹǑǗǀǒǒǀǗǀǍǅǩ

ANSYS BladeEditor
Ŕƺǐƹƺǎǒǉƹ3D CAD

ANSYS TurboGrid
ŗǀǒǉǎǏǎǑǒǐǎǅǒǀǋǜ

ANSYS CFX
3D CFD ǐƹǑǗǀǒ

ANSYS Mechanical
3D ǏǐǎǗǍǎǑǒǍǎǆ ǐƹǑǗǀǒ
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Transient Blade Row

Å Profile Transformation
Å Time Transformation
Å Fourier Transformation
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Œǎƿǀǋǅ ǒǓǐƺǓǋǀǍǒǍǎǑǒǅ

ÅĿǋƼǀƺǐƹǅǗǀǑǉƹǩ ǌǎƿǀǋǜ

ÅŅǅǕǕǀǐǀǍǘǅƹǋǜǍǞǀ ǌǎƿǀǋǅ ƻǅǖǐǀƻǎǆ ƻǩǄǉǎǑǒǅ

ÅŒǎƿǀǋǅ ǍƹǏǐǩǃǀǍǅǆ
ŖǀǆǍǎǋǜƿǑƹ ˜vz_˝ˊ Zvv- IP, LRR- OI, SSG 

ÅŒǀǒǎƿ ǉǐǓǏǍǞǖ ƻǅǖǐǀǆ Z8z

ÅŒǎƿǀǋǜǍǀǏǐǅǑǎǀƿǅǍǀǍǍǎƼǎƻǅǖǐǩ 28z

ÅŒǎƿǀǋǜ ƹƿƹǏǒǅǐǓǀǌǎƼǎ ǌƹǑǙǒƹƺƹSAS

ÅřǍǅƻǀǐǑƹǋǜǍƹǩ ǌǎƿǀǋǜGEKO

ÅŗǎƻǐǀǌǀǍǍǞǀ ǌǎƿǀǋǅSBES ǅSDES 

SAS- DES- LES

URANS 
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Œǎƿǀǋǅ ǒǓǐƺǓǋǀǍǒǍǎǑǒǅ ƻǎFLUENT

Å Œǎƿǀǋǜ Ǒ ǎƿǍǅǌ ǓǐƹƻǍǀǍǅǀǌ
Å Spalart- Allmaras˫
Å ŗǒƹǍƿƹǐǒǍƹǩk- e ǌǎƿǀǋǜ
Å RNGk- e ǌǎƿǀǋǜ
Å ŖǀƹǋǅǄǓǀǌƹǩk- e ǌǎƿǀǋǜ
Å k- w ǌǎƿǀǋǜŁǅǋǉǎǉǑƹ
Å (SST) k- w ǌǎƿǀǋǜŒǀǍǒǀǐƹ
Å V2F ǌǎƿǀǋǜ
Å łǅƺǑǎǍƹ& őƹǓǍƿǀǐƹRSM
Å Speziale, Sarkar, ǅGÀġĸ÷í˫ĚRSM
Å DES (SA based)
Å LES (Dynamic Smagːˋ µ Z8 ˌ˝
Å ŊǎǍƹǋǜǍǞǆLES

Å ŗǒƹǍƿƹǐǒǍƹǩǕǓǍǉǘǅǩ ǑǒǀǍǉǅ
Å ŒƹǑǙǒƹƺǅǐǓǀǌƹǩǕǓǍǉǘǅǩ ǑǒǀǍǉǅ
Å œǀǐƹƻǍǎƻǀǑǍƹǩǕǓǍǉǘǅǩ ǑǒǀǍǉǅ
Å řǑǎƻǀǐǙǀǍǑǒƻǎƻƹǍǍƹǩ/ƹƻǒǎǌƹǒǅǗ
ǀǑǉƹǩ ǒǐƹǉǒǎƻǉƹǏǐǅǑǒǀǍǎǗǍǎǆ
ǎƺǋƹǑǒǅ

Å ŒǎƿǅǕǅǉƹǘǅǩŏƹǒǎ-őƹǓǍƿǀǐƹ
Å ũǕǕǀǉǒǞǏǋƹƻǓǗǀǑǒǅ
Å ũǕǕǀǉǒǞǑǃǅǌƹǀǌǎǑǒǅ
Å œǅǄǉǎǐǀǆǍǎǋǜƿǑǎƻǞǀǣǕǕǀǉǒǞ
Å ũǕǕǀǉǒǞƼǐƹƿǅǀǍǒƹ ƿƹƻǋǀǍǅǩ
Å ŕǀǐǀǖǎƿǍƹǩǌǎƿǀǋǜ
Å SAS ǌǎƿǀǋǜ

Å ŋǑǒǎǗǍǅǉǎƻǞǀǗǋǀǍǞ
Å ŘǓǐƺǓǋǀǍǒǍƹǩ ƻǩǄǉǎǑǒǜ
Å řǐƹƻǍǀǍǅǩ ǏǀǐǀǍǎǑƹ ǒǓǐƺǓǋǀǍǒǍǎǑǒǅ

ŀƹǄǎƻǞǀ ǌǎƿǀǋǅ ǒǓǐƺǓǋǀǍǒǍǎǑǒǅŁǑǏǎǌǎƼƹǒǀǋǜǍǞǀ ǌǎƿǀǋǅ

ŕǐǅǑǒǀǍǎǗǍǞǀ ǎǏǘǅǅ

œƹǑǒǐƹǅƻƹǀǌǞǀ ǌǀǒǎƿǞ
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Œǎƿǀǋǅ ƼǎǐǀǍǅǩ

őƹǌǅǍƹǐǍǎǀ ǒǀǗǀǍǅǀ:

ÅŒǎƿǀǋǜ ǉǎǍǀǗǍǎǆ ǑǉǎǐǎǑǒǅ ǖǅǌː ǐǀƹǉǘǅǆ

ŘǓǐƺǓǋǀǍǒǍǎǀ ǒǀǗǀǍǅǀ:

ÅŁǑǀ ǌǎƿǀǋǅ

œǀ ǑǌǀǙƹǍǍǞǀ ǉǎǌǏǎǍǀǍǒǞ:

ÅŒǎƿǀǋǜEddy Dissipation

ÅŒǎƿǀǋǜFlamelet

ŕǎǋǍǎǑǒǜǨ ǅ ǗƹǑǒǅǗǍǎ ǑǌǀǙƹǍǍǞǀ:

ÅŒǎƿǀǋǜEddy Dissipation

ÅŒǎƿǀǋǜǑǉǎǐǎǑǒǅ ƼǎǐǀǍǅǩ

ŒǀƿǋǀǍǍƹǩ ǖǅǌǅǩ:

Å Œǎƿǀǋǜ ǉǎǍǀǗǍǎǆ ǑǉǎǐǎǑǒǅ ǖǅǌː
ǐǀƹǉǘǅǆ

ŀǞǑǒǐƹǩ ǖǅǌǅǩ:

Å ŒǎƿǀǋǜEddy Dissipation

Å ŒǎƿǀǋǜFlamelet

Å ŒǎƿǀǋǜǑǉǎǐǎǑǒǅ ƼǎǐǀǍǅǩ

ŁǐǀƿǍǞǀ ƻǞƺǐǎǑǞ, ǅǎǍǞ(NOǖ, CO):

Å ŒǎƿǀǋǜFlamelet

Å ŒǎƿǀǋǜǑǉǎǐǎǑǒǅ ƼǎǐǀǍǅǩ

Å ŔǏǘǅǩFRC (ƻǑǀ ǌǎƿǀǋǅ) ƿǋǩ
ǌǎƿǀǋǅǐǎƻƹǍǅǩNOǖ
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ŅǅǍƹǌǅǗǀǑǉƹǩ Ǒǀǒǉƹ

ŗǒǐƹǒǀƼǅǅ ǑǀǒǎǗǍǎƼǎ ƿƻǅǃǀǍǅǩˊ

ÅǄƹƿƹǍǍǎǀ ƿƻǅǃǀǍǅǀ Ǒ ƹƻǒǎǌƹǒǅǗǀǑǉǅǌ
ǑƼǋƹǃǅƻƹǍǅǀǌ Ǒǀǒǉǅ

ÅǩƻǍǎǀ ǒǐǀǖǌǀǐǍǎǀ ƿƻǅǃǀǍǅǀ Ǐǎ ǄƹƿƹǍǍǎǆ
ǏǎǋǜǄǎƻƹǒǀǋǀǌ ǕǓǍǉǘǅǅ ǅǋǅ Ǐǎ Ǒǀǐǅǅ ǑǀǒǎǗǍǞǖ
Ǖƹǆǋǎƻ

ÅǏǀǐǀǑǒǐǎǀǍǅǀ Ǒǀǒǉǅ Ǒ ǅǄǌǀǍǀǍǍǎǆ ǒǎǏǎǋǎƼǅǀǆ

ÅǉǎǌƺǅǍƹǘǅǅ ǣǒǅǖ ǑǒǐƹǒǀƼǅǆ
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ŅǅǍƹǌǅǗǀǑǉƹǩ Ǒǀǒǉƹ
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ŅǅǍƹǌǅǗǀǑǉƹǩ Ǒǀǒǉƹ
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ŅǅǍƹǌǅǗǀǑǉƹǩ Ǒǀǒǉƹ

ŘǀǗǀǍǅǀ ƻ ǙǀǑǒǀǐǀǍǗƹǒǎǌ ǍƹǑǎǑǀ
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ĿƿƹǏǒǅƻǍƹǩǑǀǒǉƹ

ƿǎ ƹƿƹǏǒƹǘǅǅ ǏǎǑǋǀ ƹƿƹǏǒƹǘǅǅ
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ĿƿƹǏǒǅƻǍƹǩ Ǒǀǒǉƹ

ŅǅǍƹǌǅǗǀǑǉƹǩ ƹƿƹǏǒƹǘǅǩ Ǒǀǒǉǅ Ǐǎ ƼǐƹǍǅǘǀ ǐƹǄƿǀǋƹ ǕƹǄ
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ŁǄƹǅǌǎƿǀǆǑǒƻǅǀ ǑǐǀƿǞ ǅ ǉǎǍǑǒǐǓǉǘǅǅ

ÅŔƿǍǎǑǒǎǐǎǍǍǀǀFSI

ÅǍǀǄǍƹǗǅǒǀǋǜǍǞǀ ƿǀǕǎǐǌƹǘǅǅ

ÅƹƻǒǎǍǎǌǍǞǀ ǐǀǙǀǍǅǩ

ÅŅƻǓǑǒǎǐǎǍǍǀǀFSI

ÅƿǀǕǎǐǌƹǘǅǅ ƻǋǅǩǨǒ Ǎƹ ǏƹǐƹǌǀǒǐǞ ǒǀǗǀǍǅǀ

ÅǑǎǏǐǩǃǀǍǍǎǀ ǐǀǙǀǍǅǀ

ŅƹƻǋǀǍǅǀ ŘǀǌǏǀǐƹǒǓǐƹ œƹǏǐǩǃǀǍǅǩ
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ŕǎǑǒǏǐǎǘǀǑǑǎǐANSYS CFD

ANSYS CFD- Post- ǌǎǚǍǞǆ ǌǎƿǓǋǜ ƿǋǩ ǏǎǑǒǎƺǐƹƺǎǒǉǅ

Å őǅǍǅǅǒǎǉƹ

Å ŔƺǝǀǌǍƹǩ ƻǅǄǓƹǋǅǄƹǘǅǩ

Å ĿǍǅǌƹǘǅǩ ǒǀǗǀǍǅǩ

Å ŝǅǑǋǀǍǍǞǀ ǄǍƹǗǀǍǅǩ

Å ŘǓǐƺǎǅǍǑǒǐǓǌǀǍǒǞ

ANSYS CFD- Post 3D Viewer

Å3D Viewer Ǎǀ ǒǐǀƺǓǀǒ ǋǅǘǀǍǄǅǅˋ ǅ ǀƼǎ ǌǎǃǍǎ
ǏǐǀƿǎǑǒƹƻǋǩǒǜ ǉǋǅǀǍǒƹǌ

Åũǒǅ ǕƹǆǋǞ ǌǎǃǍǎ ƻǑǒǐǎǅǒǜ ƻ ǕƹǆǋǞ ǕǎǐǌƹǒƹPowerPoint
ǅ K¢_Z

ÅŕǐǎƼǐƹǌǌǓ ǌǎǃǍǎ ǄƹƼǐǓǄǅǒǜ Ǒ Ǒƹǆǒƹ `z·z ˜Ǐǎ ǄƹǏǐǎǑǓ
˨-E2Viewer˩˝



ŋǑǒǎǐǅǅ ǓǑǏǀǖƹ
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ŋǑǏǎǋǜǄǎƻƹǍǅǀ ǉǎǌǏǜǨǒǀǐǍǎƼǎ ǌǎƿǀǋǅǐǎƻƹǍǅǩ
ǏǎǄƻǎǋǅǋǎ ǑǍǅǄǅǒǜ ǑǒǎǅǌǎǑǒǜ ǏǎǑǒǐǎǆǉǅǍƹ ʵʴ̧
Ǐǎ ǑǐƹƻǍǀǍǅǨ Ǒ ǏǐǀƿǞƿǓǚǅǌ ǎƺǐƹǄǘǎǌǄƹ ǑǗǀǒ
ǓǌǀǍǜǙǀǍǅǩ ǐǩƿƹ ǣǉǑǏǀǐǅǌǀǍǒƹǋǜǍǞǖ
ǅǑǏǞǒƹǍǅǆː

Ł ƹƺǑǎǋǨǒǍǎǌ ǅǑǗǅǑǋǀǍǅǅ ǣǉǎǍǎǌǅǩ ƿǎǑǒǅƼƹǀǒ
ʵʴ ǌǋǍ$.

ŏǎǌǏǜǨǒǀǐǍǎǀ ǌǎƿǀǋǅǐǎƻƹǍǅǀ ǏǎǄƻǎǋǅǋǎ
ǎǏǐǀƿǀǋǅǒǜ ǉƹǗǀǑǒƻǎ ƻǀǍǒǅǋǩǘǅǅ
ǉǎǑǌǅǗǀǑǉǎƼǎ ƹǏǏƹǐƹǒƹ ǅ ƻǍǀǑǒǅ ǏǎǏǐƹƻǉǅ ƿǋǩ
ǀǀ ǓǋǓǗǙǀǍǅǩː

ŁǎǄƻǐƹǚƹǀǌǞǆ ǉǎǑǌǅǗǀǑǉǅǆ
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