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1) Fluid Property

Fluid property= Al&EdolAS F3] AAAHE ddolg A ALE¥ parameter

&S yehdg, =, AlEdelA Alake] 4™ parameterZ, 22 WHE4E 12} A

=3 JE XA AXES Y3 24T AAS 93 9= parameter E4] 9
Q

fluid property

property Name Definition

Re Reynolds Number do)s=4

Tw Wall Temperature

Pry Laminar Prandtl Number 0.72

Prr Turbulent Prandtl Number 0.9

R Ideal Gas Constant 287.15

v Ratio Of Specific Heats Hjgn] 1.4

Ut Freestream Eddy Viscosity A5 FHFAA, 0.009
Freestream Turbulence Intens

Lo ; A HRAE 0.08
ity
Constant—Volume Sepcific He
ats
Constant—Pressure Specific H

Co YR/(v—1)
eats
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2) Reference Values
Reference value2+ o ftes 8= St
¢ Mach number(Me) ¢} velocity (Us)T & 1
e Density(pe)2} Pressure(Peys 9 1

e Temperature(Tw)
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3) Field Variables
Field variable 12} dHlo]H 2 AAH W45 22 M5 Ao H4Hd 24t}
o WE HtEA] AAE Qlofof 23 W A o] s sttt
e Velocity(u, v, w)¢ Momentum(u, v, w)= & 1
e Density(p), Pressure(P), Temperature(T), Total Energy(E¢)% ¥ 2
AukA ¢l CFD AlEd oMo E 99 1S wE3stE field variabled XA 3}
v2 AAE 12 UeE BEU2 A A4shd "o

25k wf, 27] W47} Temperature?} Total Energy

=
2 A3E A= A BV 23 WL EAEt R, dtEA] 1 9o HEE
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1) Secondary Variables
Ak ANAS F AT 5 Qe WSS sl et g W) vk
* Pressure
e Density
e Temperature
e Total Energy
e Velocity
e Momentum
¢ Velocity Magnitude
* Speed of Sound
e Mach Number
* Velocity Divergence
e Internal Energy
e Enthalpy
e Total Pressure
e Total Temperature
e Total Enthalpy
e Dynamic Viscosity

e Heat Conductivity
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2) Variable Derivatives

An 2 g 4E AHe, A4

i)

T e W, ey 22 Wt S48
e Velocity Derivatives

* Rotation Rate Tensor

e Vorticity

e Vorticity Magnitude

e Strain Rate Tensor

¢ Magnitude of Mean Strain Rate
* Q Criterion

* A2 Criterion

* Helicity

* Streamwise Vorticity

* Pressure Gradient

e Temperature Gradient

e Density Gradient

¢ Numerical Schlieren
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3) Integral Parameters

=]

98 R A8 B 44T S s WER, Oed 2 W5 ol

M

e Displacement Thickness
e Momentum Thickness
e Shape Factor

e Mass Flow Rate

olLo = v}k e 2xF HTE EA| S
GLOVE Z#loldEo| A= oA A3t 22 W4 7|5S

o ALgA el £AL Weel A Were AT Aol
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3. 2ZE9 o ¥ FHolL &4

7}. EnSight

EnSight= F3FE Alg#old AaE 7HAgtaetar 4t Eol™, CFD(Comput
ational Fluid Dynamics), CSM(Computational Structural Mechanics) 2 CAE(C
omputer Aided Engineering) okl 538 7|5& A&, 7P de] AH8H =
o] g 4] Eolt}.
EnSight SA] 22} W4 AAES 3 7|58 AFstH, AF8A= calculatorghs=
55 58 D 71e S 8T 4 vk EnSighte] AAHel GUIE v 2HI}
Fdgu

ann & EnSiaht 10.0.8(f Larfy reteuse |fusluc .'L'!!'Hl_wnh:'.\fll:—_-IgﬂH-:_:I.lH.'ﬁudrlu-i-'\'d.wlr-'v ak | o PEADIES)
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rightwall | x - Canst
I Wall 4 L] I Conutan
atenos phene ] ® - Constant
duwfaultFager B (=] Comstant
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Nama | Axtrvated | Banoe
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W Aol &3} g
S=(Variables): #2418 AT EQZHEH AFHALY, T 1 AXEo]oA

EnSight¥ scalar, vector, constant @ tensor Ho]E E}]E RF = Y3},

EnSight+= W4 ABAS 9] teF 1007 =9 gH<=(pre—defined functions)Z

A&st=d, W4 AL Calculatorghs JIE Ao ~E F3] 3 = Q. v
€ w48 B Ry R, de AES 9 delHE O]Eﬂﬂﬁli’ﬁ Ty
o™, contourtt vector arrow#&2 w418 HloJEEE 22k WgE AAEY 5
glet

EnSighte] 2aF W4 RS
Z5ol Ao~ A
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bl "

| _. Cear

T w Select a predefined function

Search: | search |
Or categary: Alfum\s -

Ares - |
BL_aGradOfveiMag
BL_CfEdge
BL_CAWall
| BL_CHnaliCmp
BL_CPNaliTau
BL_DispThick
BL_DistToValue
BL_MemeThick
BL_Scalar -

Computes a constant variable defined as the sum of the area of [@l
the specified parts phus the surface area if any 30 slements exdst, |24

Predefined function parameters

| Evaluate for selected parts

EnSight Calcualtore] AFdA o] &4 &S
218 Qe o]~

2
o

198 Calculator®] A WA ®lQl predefined function 285 93+ <A EH
2~Z HoFt}, Variable nameS AFgA7F A6l A)F sl WHbEH S
H-Iito]al, Expressione o} ol A predefined functione A EstH Agoz 9]
=

|

opxw, W A4 Waw A4 YE,

°

-

2
& A5k Expressiono] WERHA ofivhe] 23} W o] Aad W
dH st JEwe] yehdth dHel o Aeks ¥ eta, Eval
uate for selected parts MES F2% predefined functiono] ™A <
A A EmE HgErE AdEn A2 A" 22 W= EnSight®] HlolE] BHY,
scalar, vector, constant, tensor & 3%H7}A| E}Jo® AAEM, GUI gHe
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EnSightoll A A|-&3}+= predefined function & +8 I+ v ).
e Area

e Boundary Layer: Gradient of velocity magnitude / edge skin—friction coeff
icient / wall skin friction coefficient / wall fluid skin friction coefficient /
wall fluid shear—stress / displacement thickness / distance to value from
wall / momentum thickness / recovery thickness / shape parameter / thick

ness / velocity at edge / Y1+ off wall
e (Case Map / Case Map Image

e Complex / Complex Argument / Complex Conjugage / Complex Imaginary

/ Complex Modulus / Complex Real / Complex Transient Response

e Density / Log of Normalized Density / Normalized Density / Normalized S
tagnation Density / Stagnation Density

* Distance Between Nodes

* Distance to Parts: Node to elements, node to nodes
e Divergence

e Energy: Total energy / kinetic energy

e Enthalpy / Normalized Enthalpy / Stagnation Enthalpy / Normalized Stagna
tion Enthalpy

e Entropy
 Flow / Flow Rate

e TForce / Force 1D

e Gradient / Gradient Approximation / Gradient Tensor / Gradient Tensor A

pproximation
* Helicity: Helicity density / relative helicity / filtered relative helicity
e Integrals: Line integrals / volume integrals
e [ambdaZ
* Mach Number
e Max / Min

e Moment / Moment Vector

- 12 -
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Momentum

Pressure / Pressure Coefficient / Dynamic Pressure / Normalized Pressure
/ Log of Normalized Pressure / Stagnation Pressure / Normalized Stagnati
on Pressure / Stagnation Pressure Coefficient / Pitot Pressure / Pitot Pre

ssure Ratio / Total Pressure
Q_criteria

SOS Constant

Surface Integral

Temperature / Normalized Temperature / Log Of Normalized Temperature

/ Stagnation Temperature / Normalized Stagnation Temperature

Tensor: Tensor component / tensor determinate / tensor eigenvalue / tens
or eigenvector / tensor make / tensor make asymmetric / tensor tresca /

tensor von mises
Velocity
Volume / Volume Integral

Vorticity / Vorticity Gamma
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EnSight Calculator®] 7]l <, W4E AAT 5 A= 2984 U calculator
S o] &3k Aolt}, Calculator ®-2 AFEA7E Aogh 45 W] H&35to
2 A2 HEE Aoste Ao E, AL g QA o] ~E A3 A]
TAE 48 4

EnSight Calculator ¢1E ¥ o] 9]

calculator 8} t}& 193}

r( Calculatar Tool Box
Variable nama Analysis_Time
Expression plastic
displacerment
Coordinates
| Cear Tirme
Variable:
Anabysis_Time
Frame_[D
Frame_Mumber
Fram I = g
5[:;1_;-;;1; E ok Achatalioty it
CPRESS
S_WAM_PRIM
5_MISES
5_TRESCA Fe R ] e e | AES =
GRAV - ) G 1) Let) el | e
Sort: ) Aphabetically @ Type f 1 | ASIN =
I ) I ) (|20
— | ATAMN?
e T B N ) G |
Bl LDl LR e L ACOS ] _'Iﬂil_ }?;E_?Si
) I G (a2 ) ) B I ) ) [
I I =) G | 2 — :
N I ) Gl | S Evaluate for selected perts.
] | e ) (|
Evaluate for selected parts
Calculator 1€ # o] 2
Calculator §1 W4 H5& #7|ste &3 AA7] Fi, 28 73 &8
Helg g YRow 4w otk AAv|e Fekets Ad RS Fd Exp
ression®] FAE JHT F dow, o] W Ao WFE JHT F o, o7
of EE 4 Heg B AL Yo Ame wsv g
Calculator Hell digh 1= 7hsgh A& o= Fo]HyH 53 g},
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o]z W< analysis_time, pressure, density, velocity
expression o A:

e —135/ 3.5

e SQRT(pressure[73] * 2.5) + velocity[x][73]

e velocity * density

e analysis_time / 60.0

e velocity ™ 2

e (pressure / pressure_max) ~ 2

e pressure{19}

9 A T {12 E8A &A= transient dataoll A EFY2®S YERALE F ¢
alculator oAM= 54 et =8 dig gt Altetes A% 7hsstt
o]9}7+o] EnSight™ predefined function ¥ ¥} calculator S 3l thoksh w2

oz 23 WEE QY TS AT
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Y. TecPlot

TecPlot& EnSighte} w}x7FA & CFD #ofolA 7F4 de] AMgEH 1 9 24
& AYEYA R, 33 dolHE +Astal o]ddts 83 = A& 9

=3
TecPlot2 Analyzedt= W72 23 WS A= 7|52 AFstar J=d), A

nalyze "Wlwo| 752 ths 19 Zr)

Scripting  Tools [Analyze | Help
Wo’.;\v <+_Z, QF { Fluid Properties... [[ ] O ) lﬁ
I Reference Values...

Field Variables. .

Geometry and Boundaries.

Unsteady Flow Cptions...
Save Settings...
Load Settings...

Calculate Variables..

Perform Integration...

Calculate Turbulence Functions...
Calculate Particle Paths and Streaklines...

Analyze Error...

Extract Flow Features...

TecPlot9] Analyze 7|%

TecPlot9] Analyze #Wl&& A €8 WS HAASE FEI AAZ AXNS 5
& Ak

Pahs PROE e 5 Ak vie AvE

H-itolth
TecPlot> AlEdlold ¥d WS vy 498 FaL ARk Aldl AR&-38h= W2
2 A8EE, oW ¥ WMew s ARdeld wE WL Flid

Properties, Reference Values, Field Variables, Geometry and Boundaries, L&
i Unsteady Flow Options® /% <+ Atk o T 7FF A HE=
Fluid Properties, Reference Values, “12]3l Field Variable ©] 37}#]21d|, z} W
FE d¥ste A2 AR Ao o Fed Yol AE Abgstal St

bl %)

ol
oX,
i)
o

Fluid Propertyi= Al&E# oA @A dEd 24 2oy
Vel = & o]t}

TecPlot Q1E]#H o] 2~oA A=HLE QG35+ Fluid Propertys th&3 o <l

JE
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e ve 29I 2
e Specific Heat (Cv)
* Gas Constant (R)
e Gamma (v)

e Viscosity (u)

e Conductivity (k)

Incompressible

Density ||
Specific Heat

Constant Value
Use Field Vanable
Gas Constant
Constant Value
7| Use Field Variable
Gamma
Constant Value
Use Field Variable
Viscosity
Constant Value
Use Field Variable
Conductivity
Constant Value
Use Field Variable

(oK) [ Canesl ] [P

SEE BEC R

variable S <2 3l

£ field

TecPlotoll A Reference Value® Q2 3l ahd o3 2t}
e Mach Number =+ U velocity

e Angle of Attack T+ V velocity

e Density %=+ Pressure

-

e Sound Speed T+ Temperature
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Reference ValueE 943 93 AHEA

rO

Eslo] 2 e 193} 2k

[MachNumher v] n Density i

[.ﬂ\nglenfﬁﬁack v]lj Sound Speed = | 1

][ Cancel |[ Help |

Reference Value ¥43& 93k Qg H o]~

Field Variable 2z} W59 Alte] dask 4= ®i4E ou|gtt. =, A4t
dHo7 Fe3 WS ou|sli=d], EnSights 2zt 5ol wje} v 23k
HAFE Qldate WS APk vhd) TecPlote 24 48 W3S 88 Fu
O WFES 8 BE ALES Fdste WS getal 9t

TecPlotoll Al 22 W4 AAHS Y& L= S Field Variable2 = A
Convective variable¥} State Variable®] 27FA|= FEFH T}, TecPloto] A L=
ahe W o] WMol AL 99 e AR Aol 2E T P,

» Convective Variable: Velocity <& Momentum% 17}A& A

hisd

EH
.

e State Variable: Pressure, Temperature, Density, Stagnation Energy, Mach

Numbers 2741 & A=,

Convective Variables
0 Melocity

@ Momentum

State Variables

For |Mot Used - lse Select.,
Faor | Mot Used ul lge

[ oK || Cancel |[ Help

Field Variable Y85 1% AM&-2 B o]~
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Caculate 7|52 23 WH4E A

Fluid Properties, Reference Values % Field Variablesol] w3t o] Euvpd

At 22k WgE YA

Calculate

eido] 2 R A s GoE e 19 2ok

Name (3071 Aspect Ratio [Select...]
Normalize with Respect To [NU Normalization = |

Mew Var Location [?\Jﬁé

[ Caleulata. |

[ Close || Help

(3D) I Aspect Ratio - |
(3D} J Aspect Ratio |'—'|
K Aspect Ratio i
1 Stretch Ratio

1 Stretch Ratio

(3D K Stretch Ratio

(3D) I Face Skewness

(30 | Face Skewness

K Face Skewness

(3D) Cell Diagonall Skewness

(30 Cell Diagonal2 Skewness

U Mormals Skewness

- '
SN B Bl ol Pl oo

f 0, H Cancel H Help |

TecPlote] Calculate SlEj{#|o]~9} Al F sh=
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TecPlotl Al A&t T3 221 W A s o= 2ok

Density / Stagnation Density

Pressure / Stagnation Pressure

Pressure Coefficient / Stagnation Pressure Coefficient
Pitot Pressure / Pitot Pressure Ratio

Dynamic Pressure

Temperature / Stagnation Temperature

Enthalpy / Stagnation Enthalpy

Internal Energy / Stagnation Energy / Stagnation Energy Per Unit Volume
Kinetic Energy

U Velocity / V Velocity / W Velocity

Velocity Magnitude

Mach Number

Speed of Sound

X Momentum / Y Momentum / Z Momentum

Entropy / Entropy Measure S1

X Vorticity / Y Vorticity / Z Vorticity

Vorticity Magnitude

Helicity / Relative Helicity / Filtered Relative Helicity
Pressure Gradient Magnitude

Density Gradient Magnitude

X Density Gradient / Y Density Gradient / Z Density Gradient
Divergence of Velocity

Velocity (vector)

Vorcicity (vector)

Momentum (vector)

Pressure Gradient(vector) / Density Gradient(vector) / Velocity

Gradient(vector)

- 20 -
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t}. EnSight®} TecPlote] Q1E]Fo]A H|

EnSights} TecPlote] 22+ W= A4 #& QI #Hol~ i 542 o5 w9k ¢
ct.

Software Ex

e CFD 7] 54 2A 734 A 4=5%
e Save/Load 7]15& A&
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et
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4. GLOVEY] 2z ¥4 AA 7%

47 = GLOVE®S] 24} Wy AA 75l &) gEo. 41 23 W4 AA 7]

ol g W e B vl AAIE Ae F, GLOVE Auet SgholdE9
A&l disl 247 7sdr. 2 v, AREA SRl 7d HES Ved
ol

7V 7% AA

1) 7ls +d& 22 A4

oZ

9
GLOVE oA A 75 AT 22 d5es v 3g4S AFEsHA &
9} mjE-S A}&3}E variable derivatives® 728 4 9l the 3 v

B |

=1
Ao AbgEA g 23 WS 2 As A Bag Fsh We B2o

Variabl .
Name Expressions
es
2 Pressure pressure(Density, Temperature, ideal gas constant)
P Density density (Pressure, Temperature, ideal gas constant)
temperature(Pressure, Density, ideal gas constant)
T Temperature
temperature2(Total Energy, Velocity Magnitude, constant volume specific heats)
EO Total Energy | totalEnergy(Temperature, Velocity Magnitude, constant volume specific heats)
A% Velocity velocity(Momentum, Density)
Mo Momentum momentum(Velocity, Density)
Velocity Magni . . . .
[ V] o velocityMag(Velocity) magnitude(Velocity)
ude
Speed of Soun ) > )
a d sos(Temperature, ratio of specific heats, ideal gas constant)
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Variabl .
Name Expressions
es
mach(Velocity Magnitude, Speed of Sound)
M Mach number
mach2(Velocity Magnitude, Temperature, ratio of specific heats, ideal gas constant)
Velocity Diver . . ) . .
velocityDiv(Velocity) div(Velocity)
gence
Internal Energ | . .
E internalEnergy(Temperature, constant volume specific heats)
y
H Enthalpy enthalpy(Temperature, constant pressure specific heats)
Po Total Pressure | totalPressure(Pressure, Density, Velocity Magnitude)
Total Tempera ) ) ) o
To . totalTemp(Temperature, Velocity Magnitude, constant pressure specific heats)
ure
totalEnthalpy (Enthalpy, Velocity Magnitude)
Hop Total Enthalpy
totalEnthalpy2(Temperature, Velocity Magnitude, constant pressure specific heats)
Dynamic Visco R . . .
i . dynamicViscosity (Temperature, freestream eddy viscosity, freestream temperature)
sity
heatConductivity (Dynamic Viscosity, constant pressure specific heats, prandtl no)
Heat Conducti
K

vity

heatConductivity2(Temperature, freestream eddy viscosity, freestream temperature, const

ant pressure specific heats, prandtl no)
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g EE TRAS AgeHE 24 S5 J0) ulg mAL et
Variable )
Name Expressions
S
oV Velocity Derivatives .. . N c
— velDerivatives(Velocity) derivatives(Velocity)
oz (Tensor)

Qjj Rotation Rate Tensor | rotRaTensor(Velocity Derivatives)

i3 Vorticity vorticity(Velocity Derivatives)
vorMag(Vorticity) magnitude (Vorticity)

[Ql Vorticity Magnitude vorMag2(Rotation Rate Tensor)
vorMag3(Velocity Derivatives)
Sii Strain Rate Tensor strain(Velocity Derivatives)
. magMeanStr(Strain Rate Tensor
s Mag. of Mean Strain R & ( . )
ate , . o
magMeanStr2(Velocity Derivatives)
qCriterion(Vorticity Magnitude, Mag of Mean Strain Rate)
qCriterion2(Vorticity, Mag of Mean Strain Rate)
qCriterion3(Rotation Rate Tensor, Mag of Mean Strain Rate)
qCriterion4 (Vorticity Magnitude, Strain Rate Tensor)
qCriterion6(Vorticity, Strain Rate Tensor)
qCriterion7 (Rotation Rate Tensor, Strain Rate Tensor)

Q Q Criterion o ) . . .
qCriterion8(Velocity Derivatives, Mag of Mean Strain Rate)
qCriterion9(Vorticity Magnitude, Velocity Derivatives)
qCriterion10(Velocity Derivatives, Strain Rate Tensor)
qCriterion11(Vorticity, Velocity Derivatives)
qCriterion12(Rotation Rate Tensor, Velocity Derivatives)
qCriterion13(Velocity Derivatives)
lambda(Rotation Rate Tensor, Strain Rate Tensor)
lambda2(Rotation Rate Tensor, Velocity Dervatives)

Ao A criterion

lambda3(Strain Rate Tensor, Velocity Derivatives)

lambda4 (Velocity Derivatives)
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Variable

S

Name

Expressions

Helicity

helicity (Vorticity, Velocity)

helicity2(Rotation Rate Tensor, Velocity)

helicity3(Velocity Derivatives, Velocity)

helicity4(Velocity)

Qs

Streamwise Vorticity

streamVor(IHelicity, Velocity Magnitude)

streamVor2(Vorticity, Velocity, Velocity Magnitude)

streamVor3(Vorticity, Velocity)

streamVor4(Rotation Rate Tensor, Velocity, Velocity Magnitude)

streamVor5(Rotation Rate Tensor, Velocity)

streamVor6(Velocity, Velocity Derivatives, Velocity Magnitude)

streamVor7 (Velocity, Velocity Derivatives)

streamVor8(Velocity, Velocity Magnitude)

streamVor9(Velocity)

Pressure Gradient

gradPressure(Pressure)

Temperature Gradient

gradTemperature( Temperature)

Density Gradient

gradDensity(Density)

Num

erical Schlieren

numSchieren(Density)

oA wzE Mo FAE Wee EWEFH AAE solution variables

2 ¥AE AsE 2a weE e, mepdo s A W
vk A 9] solution variablexl® HFEHE WSS ujdit & %
Mow gAE WaEE Aeghke UEhv,

x|
Expression §-i-2] 349} H4E o]&go =y F5ad

W ee

of v

4 AL g4 AAE et 2
ek,

(e3

39 Expression - AAl A& Gesha7l ek W Al 289 4

A2 UEdth 9 & E9] Pressure Gradient WS AAsta AohdA grad
2 o

=

=

1

K

3)
=

Pressure 348 &3 H=4), o] &5 st ¢

0] 2}+= Pressure’} Ft}

Zolt}, Expression®] oJ#7] A& ASol= A EAets HFbE EdzE A

7Vs3k ShrE 2&5HA " oS 59, Streamwise VorticityS A4 szt

o, @A A

rb

sh= W47 VelocityWroll $ATHA streamVor9(Velocity) &7}
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&%+ Blolth g4 TEo ek A e FE
o A kA8 Awslr| = gl
2) 27 W5 A B3
U3 192 GLOVECA S 2xF v A #A
Client
e R
Properties .
+ Fluid Properties Function
+ Reference values Selection

+ Field Variables

Function / Parameters
Information

Server

Function

GLOVE¢] 224

Sefold oA A RAQ A P 2HS

reference value, “L¥]1L

Qormg 2;}

P

333 4

A A Aol
A

o|g
74]%’:

P

A EO
"1}\ ==

3}k
=

Ahg
AH&2F7} field variable
Higto s A4 7hedt
AR AL A2 AL e
e W] gt dRE

A9 2%

il

o

14
=

field variable2 <)==

PN
T Ao

Kol

Y

1e] FepoldE A%

A

& v,

Store the
Semantic of
the 2nd
Variable

The Semantic of the 2" Variable

/\ Ag}ﬁ 7]“

]

H
o]
o
i=]
oR=§

field variable®} solution variable=-

€7} E}Q}éﬂ/\i ARE AP Al Koo U}

o]CH

1T-—

Ex= Aulo AA
2 8HH 7]

>
i
“
o
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o

solution variable=

’

H/H

AN FFo) AL 23 WS 4

o

=

=

[€)

AW 715

T

°
pul

semantics g X

=

=

Xgl@_

3) 2xF W AE= 4

—_
fite)

A

fiie)

do

.

oANA A

E

semantics ZHE Fgloldd

ki3

of o

3 W bk o7t 2

S

A7) 9

W3 as

dr
Mo

ol

o

—

b
il
=

dr
Mo

N
i

Goo

o

o|
TR

ojn

R

+

B

K

ol

b

—_—

o
TH

O

ol

=

i)

7
il
Mo

N

Z¥AM (incoming edge), Y7l 7HS A =7HA (outgoing edge)dd|, 2 4

]

o
H

]

A
vl

il

el
X

7] W9 H3(field variable®} solution variable)o] o]

N
)

—

7A

=

REEEREE

v

F% a9

=
=

HE

=

T

7} i

}

0]
yal
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Heat
ke KT ! 1
Conductivit, \:_ eg‘rZ:F:ntrE
Viscosil

Internal

Enert -
Density Numerical
Gradient Schileren

Pressure
Gradient

Temperature == ==
Total
e X Temperature
+

Velocity
Magnitude

Strain Rate Rotation Vorticity T Streamwise
Tensor Rate Tensor Vorticity

=
e
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i
of\
b
M
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LEGEND

Ideal Gas Constant Reference Values

A

Pressure
WA
Density \\

Temperature  Constant-Volume Specified Heats  Freestream Eddy Viscosity ~ Freestream Temperature

N

Enthalpy  Total Energy  Internal Energey Dynarmic Viscosity

l

Heat Conductivity

Fluid Properties

Velocity Vector

vl

Velocity Divergence

Ratio of Specific Heats

l

Velocity Magnitude  Constant-Pressure Specified Heats

Solution Variables

Secondary Variables

Speed of Sound

Y

Mach No.

Total Pressure  Total Temperature

Total Enthalpy

LEGEND
Ideal Gas Constant Velocity Vector Reference Values
Pressure Velocity Magnitude Vorticity Vector  Rotation Rate Tensor ~ Strain Rate Tensor Fluid Properties
L\ VAW
| \

Pressure Gradient  Density Helicity  Vorticity Magnitude  Lamda-2 Criterion ~ Mag. of Mean Strain Tensor Solution Variables
Temperature Density Gradient ~ Numerical Schlieren  Streamwise Vorticity Q Criterion Secondary Variables
Temperature Gradient Variable Derivatives

AFAZ WGP oW WF & TAEE AwA
A JME FF TUTE ABF B, Y 42 GA] tejrEet SugEE o
§, BE WS 2] WA AW J2E A4eA AAY Yo 23 wes

olgA AAdE 2% W& AddSecondValue 8 &3 Am F2E AAHTC
]

24 AgHR, 25 292 99 e doly
o] & A% el Wz AT FE Qid, J1E vl TR 2 A
H F9 /1E dolE A

Aol ahe, Y EALS Hisle] 8 23 HEE A
=

- 31 -
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hew met_a._)(r_'nl_.' et meta.xml
_:’_;,l;_;ﬁ'_:_. ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ [.l mesh || e00 | t00 |
~data i e
F—__\_fo_i_:l..__ | e0l | too |
[ vo2 \_| 00— S V00 |—| €00 [+ 100 |
24} value oL t01
voL || e00 ] t00 |
Mz dysEE 22 _ — t01
L LR E N ez |{ et [ w00 |
t01

9 gt gol 23} WEst AREE MR UdE} FAEY vne A

23 WE 9E TR s g Aga.

GLOVE Afwje] Znk=Ql 22 W4 F7F 42 vy 239 A
AddSecondValue » LoadSecondValue » SyncMinMaxMeta
O|OjE X M 2%} value M| O| HEt B2 7=t

EC(E39
22k Mg 371 34

GLOVE AM®i= 23k W4 Ao tist 238 jtelsolx A= 23 Wegs A

datal, ARTEE AA, AT 5, olol tigk HE tlolEHE SgeldEd A

Sohe dde] AdES FATH

D 22 W AR AT FekeldE s

Sefold = 2 WE A4l BAF 2F stebvlest WS Qehiobd W

Aol #3835 A AR ddata, Azt A 2xF Wl g

A X (semantics)E Lol A= AHE HASFE 7HAsteta =5 &8-S & A

HE AFstes A AAS s

kAl Argglzo]l 2xF WSS AASH7] 913814 fluid property, reference value,

- 32 -
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field variable?} 22 498 Q47 QY] oldd @49 JHEI AHy Ay
Fo A AREAF Q1E H 0 gt

aubA o 2 221 WS AAFELE HlE fluid property, reference value?d2 3}
2 o

7
i
)
4
E:)
SL
N
il
of

—V&S&

v g7} este, dA zta 9= dHolEE UElE field variableo] o]¥ 3}
E g A&dA ARE s AR |k 23RS AlRke flal 712 A e
2 WAl of 3= field variable> o3 #Zt

e Convective variable: Velocity(u, v, w), Momentum(u, v, w) & 1701¢]

e State variable: Density, Pressure, Temperature, Total Energy % 2719 W

2

AubH oz 7hdk 23 WS field variableS o] &3d)A s A 4= glo
™, field variable Zrelle A= Ajbele= Aol 7hssirh. ey H3sk ALEES
daw st 22 W54 A9ode 4 field variables o] &34 thE WFE
Artstar, 1A A2 A4S variables MES JEH O R HFTahs AAtEor
= ATE TF HAST doly &%) Aal W g w2 d&% oy
o] A%, o]’ F3F W9 At B Agto] A8 =, ojwf 7]FE] ALls|
T T3 M, =2 71249 field variable ©]9]9] W4E 83t = Qivid A
AAZRe] AR FolE F Adnk o'l WEE T A solution variableo] 2t gt
t}.

GLOVE Zdto]AE+ field variable?} solution variables 4 €st7] ¢t /\}%X}
AH o] ~E AlFstH, J=H W) variable idE F-ola|A Aste AR
25 ATt SeolAdECAA AHgste AR FRE W W HolEol# a
=, o] AR T AA WSt dHoly T2 MeE A s e 98
g, o] & o] &3 ArEAAl A Tt 23 WE AR H5S Ud
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Velocity magnitude 3
Speed of sound 7
Rotation rate tensor 12

variable mapping table

N
%2
iy
fd
Flﬂ
&
1o
<
a
=
I~
o
cT
o

o AA(F%) WA field variable®}t o] A&7} AldE AbEA Qg H o] A
24 AA variabled A#E&A WAE= wao|tl, oln] WA Y= WS
E W3 w AbEste WAoo ®, Mg X Go| #$ configuration files =9
A dEoz WaEs P Fx 9la, GLOVE Zgo|dEdA A st

AREAL QIE Ho] ~F F3ll ddo] XA % Art. GLOVE SeFo|AEE fi
eld variable®%t o}y#} solution variable2 A A3|A WH3 = AFEAF ©

Ho] =5 A&t

4

W Hol el E ARE BeaW WA MFERNE A4 T 2a ¥e
o B2 selshs ol JhsSith A 22 WS Y g5 22N 2 £ 9
Sol, WY ol YHE MFst AN T 4y WE IS BAA A
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_,d
olr
e

22 W5 Fotbd 4 7] wltoltl. ol E 59, Velocity Derivative
7h A A v

agnitude, Strain Rate Tensor, Magnitude of Mean Strain Rate, Q Criterion, A
criterione] A4/ 7hssith. dwbA o AREA= A AAEH e W 55

A2 A bsd WSS stetsh U B ATS 28dth AFE 44D
_]

Hoox
rr
rE
7

, Rotation Rate Tensor, Vorticity, Vorticity M

J

el
ol A wk, Vorticity Magnitude, Q Criterion, Helicity 52 ojg] W=
= o A2 R ofyeg; A A v F2lo] ot HRs W

2
of. o] ®arh wkef 2xp W ojn] A 3lar, Y=g HolEel A i
bl

o]F vre Bate 24 Wae] Aol BEFTHE FH Ate] FEo] vl A
e Bitak W Aol 2o¥E ARE FY 5 A Aot
27} W Al B

S 0 WolE Mult WE Aol gEHY FeholdE
[e)

o] #3t semantice HAF3NA W Ao RS LT

o,
Al
i
&

o 3t semantics TF9 AA A H semanticse] <

<semantics>

<meatafile> I ZF=Z </metafile>

<variable>
<semantic> Variable2 LIEIUW= expression </semantic>
<id> value id </id>

</variable>

<constant>
<semantic> ConstantE LIEILH= expression </semantic>
<data> &Ml &= </data>

</constant>

</semantics>
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<?xml version="1.0" encoding="UTF-8"7>
- <constants>
- <constant>
<semantic>IdealGasCon</semantic>
<0data>287.15</data>
</constant>
- <constant>
<semantic>VolSpecHeats</semantic:
<data>0</data>
</constantz
- gconstant>
<semantic>RatioSpecHeats</semantic>
<data>1.398</data>
«</constant>
- «<constant>
<semanticsFreestrVisco</semantics
<data>0.009</data>
</constant>
- «constant>
<semanticxPressureSpecHeats< /semantic>
<data>0</data>
< fconstant=
- <constant>
<semanticzPrandtiNo</semantic>
<data>0.72</data>
< fconstants

A E Hgo] thdk Semantics T Al

e

-

Semantics¥= A

g
oy
_\|I_‘
(g
>
0,
N
ot
rlo
ox
-
-0,
X
=2
=)
k)
1
BN
_\|l_‘
iV
A
N
=2

S A
=
FEtolE wAdM o] 2t AL L o) 2

e fluid property, reference value 2 7]¥2% <2l field variable?} solution variabl

o A= field variable¥®} solution variable ARE E = W HolES 4
=
-

=
=
S, FHE JRE oz @A FEM 4 bsw 24 e =

© B PSR 2 WS B4 AEAE 44T WEE A, ddsa A

- 36 -



ISBN 978-89-294-1147-3-95560

Ho

[}

ez Ags) T ol o

configuration file

Ho
= -

g Hlo]

be Rl 7k

olFA AdH W
5

Ft}. configuration file 2]

S

&

B
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¢
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w22k Mg AAdS A% AREAE QIE ol

0z M2 A=Y= "ha gEdol sk 94k wSo] 9tk GLOVE:E
= Fluid Property, Reference Value, Field Variable®Z T-&EaA &% A==
v Ao R QIFF o) ~E AFeth 7F Y v 5L ts Zoh
e Fluid Property
Fluid Property= Al&E#oldS &3l dlolHE AT o A}85 = paramete

£ dekdn 5, AlEdeld Alatel tidk 4# parameters WERHE 2L
5 i

—

2, 27 W5E AEdeld delEst BAd dHxAA Ates] g o
g g4t 22 "y ALES 3 98 parameter2A19] fluid property 2
QY art g B
Fluid Properties
property Name Definition
Re Reynolds Number to]z =
Tw Wall Temperature
PrL Laminar Prandtl Number 0.72
PrT Turbulent Prandtl Number 0.9
R Ideal Gas Constant 287.15
v Ratio Of Specific Heats H|&EH], 1.4
uT, o0 Freestream Eddy Viscosity A5 FEAA, 0.009
Joo Freestream Turbulence Intensity 25 454 E 0.08
Cv Constant—Volume Sepcific Heats R/(v—=1)
Constant—Pressure Specific
Cp vR/(y—1)
Heats
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Reference Value

221 A= AxkS 98] 42 dFHaoF 3F= reference valuer tha3F 2l
— Mach Number(Mo)$} Velocity(Ueo)5 & 1

— Density(p)$} Pressure(Poo)% & 1

- 544l L

o] F EAZo] LE AU3td #S A4tet=d a3k 947 dWbHow 1
2 AAA AL

Field Variable

Field variable 1} dlo]g =2 ALte W F 23 value S fla] 9=
Al Qlofort et 94 WP Uy B s WEEA] (A" Qlojof 23k W
Ay o] 7hs sttt

— Velocity(u, v, w)¢} Momentum(u, v, w)% ¥ 1

— Density(p), Pressure(P), Temperature(T), Total Energy(Ey)% ¥ 2

drtzow CFD AlEdlolAd HelHE 84T e 19 =3S field variabl

ez A wEbA, GLOVEAAME $9 AlEdolA WE4E AT 4= 9
o AR JIE o] 2 & AlFgkT)

A =19 27) WH4E XA o, AgE 27 W57 Temperature®} Tot
al Energy?l A$-ole vdst 22 A4S A7 oH 922, & HybE
Temperaturet} Total Energys AEs]A A AHIAcH, tE& shys o9 9

s AGsks Aol AE s Alssfof
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=4 ! LR
o Al EH ol ZE7} 7 oA 2 A AbHe] el
g A Wy 3w o2 5wz = 2% oWgE 49 jnint
A e AR 9 value WA 7} M2 e Y
= ?SH 22} value® o god] W wEele o B3 22 value 7
Tecplot A+ e 9UH Ak A, TS
o] 2 o flojM AREA w7 %’E -
ol A et s -
o Reference values / F ozx A7+ =YY
ield variables / Calcu oSt 409 7l el= 37 o dE
late Foz 2 = 0SS g A
o Pre—defined function | o 22}gt ZA12HS 213k pa
g3} calculator FS | rameterE A dH,
2 4% olml Axtd & A
o Pre—defined function stA Al 28 7t
B ARl geld s | @ o F4vltt WA para
Ensight oluton variableS A | o A}&A}7} field variabl | meterE vwiHH <=3
k= 7ss AE e AREAF o] A | oF 3
o Calculator ®& field| = T3 Az
variable s A8z A | = AT
o] Axke Fa A | 01009 7HAVE HE v
o= Vo= AT &3 S AT
GLOVE®] 2z ¥4 AAS 918 dEdol2= 72 dEits S sk W
Aoz xqﬁ]suo:q 710l A3 solution Variableol %XH’C'?—E A5l o] #
= d8FdeEx A4 SlgE =9 F UA FEske AFEA QB FH o) AE Al
gt 715 =] tigk GLOVE 2xF W AA AREAF Qg o]~ Wk ek
U3 2
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Felma st e gl

4o

2 =90k 3

multh A2 %

oAlgE o)A A ZETL A gholu o] Hel A
Abell =& 23 valueE solution variable BYoll A
I gtol Fol& ou|st=A] A"t AdEH o)~

2 AlFgo A = E 23 valueo] AXte 1

e o= parameter @ AME AAHE WHGo] thil se
mantic A%
o A &

ARE.

semanticS BIEo 2 zEo g A AA

022} value A4k % W5 vy JHEA
Axbste] #Ego ] AlAketth parameterS

2
Feslorets T B

iy
5l paramet o
o Parameter A4 o] "R gl calculate 1E]H o]

2 34

h s
il

flo

],

[

o
=
O
=
o
o
5
£

o
S

ol

GLOVE: ZHe|la2g]7} thE o] " Qs uj

wek w98 A ATk o § Aol 4= Fluid Propert

y, Reference Value, Field Variables #& 4= dom, 7 HEE AX A
o

AN TS 29 4 AEZ Solution Variable® =3+ 4 oA o).

4l
BN
Lo

o
I

|

e a9e 7]E = Bl = Fluid PropertyES Y #H3st+= A2 Reynolds Num
ber, Wall Temperature, Laminar Prandtl Number, Ideal Gas Constant, Ratio o
f Specific Heats, Freestream Eddy Viscosity, Freestream Turbulence Intensit

v seHE 9Ee 4+ Qo
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Constant—Volume Specific Heats®} Constant—Pressure Specific Heats #b2 A}
EA7F 71E dEe b Wags BEdE s o Akl g E ek Fluid Pro
perty?] 23kl Reynolds Number, Wall Temperature, Laminar Prdtl Numbe
r, Turbulent Prandtl Number, Ideal Gas Constant, Ratio Of Specific Heats, Fr
eestream Eddy Viscosty, Freestream Turbulence Intensity &S 94853 4
= QEH o] ~=2 A|&3t). Constant Volume Specific Heats®t Constant Pres
ks g o R s AXtEER, =S ga AlkE

= A&

sure Specific Heatst™ ¢
HEE HolF= Qo] 2

PEE

Open Save Reset All

Fulid Properties | Reference Value || Field Variables | Soultion Wariables

Reynolds Number @ | 0.0000000

Wall Temperature : | 0.0000000
Laminar Prandtl Mumber: | p 7200000
Turbluent Prandtl Number : | 0.9000000

Ideal Gas Constant: | 287 15000
Ratio Of Specific Heats : | 14000000

Freestream Eddy Viscosty : | 0.0020000

Freestream Turbulence
Intensoty :

Constant Volume Specific
Heats :

0.0000000

Constant Pressure Specific
Heats :

Cancel

Fluid Property 9¥<& 9% Ul
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oS a"e 71E ¥ Bl F Reference ValueE 9U#H3+= AFoltk. Mach
Number/Velocity, Density/Pressure, Temperature, Characteristic LengthEs 33X

8}3}i= Reference ValueE A= 88 =t}

Open Save Reset All

Fulid Properties | Reference Value | Field Variables || Soultion Variables

@ Mach Number

) Welocity

) Density 0.0000000 5

) Pressure

} ¥R
VAU ARG

Characteristic Length :

Reference Value 94383 $3 Ul
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Field Variable €383 7] H o2 Velocity/Momentum % 1702 ®HFE,
Density/Pressure/Temperature/Total Energy % 27019 ®H4E J&shd
A 2

HBE W AR A 9 AgelE

Open Sawve Reset All

Fulid Properties | Reference Value | Field Variables | Soultion Variables

State Variables

. For: |Choose_.

[Velocity | Use: [Blanking

. For : lChoose._

Use : [Blanking

Cancel

Field Variable 9488 93 Ul
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GLOVE®] 2z} W A 918 AR} QI Ho] 29 7P & 542 Solution
VariableS 4= 3t= A& SlEHo] =2 AlFo Qt}. 7]¥9] field variable ¢
of Algdeld A F=rE AEE gholvk oldel A w2 23 WSE
solution variable Bloll Al 48, AL o =2 BH2SE 221 WG AAkd == A
A ARE A @dFsta A4 Z84S =9 F Utk ol# A solution
o
2

variable® A A 753 W= w9 geksiy w

=

N,
e

% 27 Wk w2
gtElt), Solution variable®] ol 2% Velocity Magnitude, Speed of Sound, Mach
Number, Velocity Divergence, Internal Energy, Enthalpy, Total Pressure,
Total Temperature, Total Enthalpy, Dynamic Viscosity, Heat Conductivity,

Velocity Derivatives < 5 4 Ut}

Solution VariableS ¢88l= AF8x} S1EF ol Ax v} 18

i)
.
oy

Open Sawve Reset All

Fulid Properties || Reference Value | Field Variables | Soultion Variables

For: [Chaose

Use ; |B|anking

Cancel

Solution Variable ¢48& €3 Ul

- 45 -



ISBN 978-89-294-1147-3-95560

PRZRAIR Add MEo R gES FHElA The et
10] 715 skt

A AREAE B0l 25 B3l AH
F-ouke variable id9} €74 GLOVE W A=+ WS4 W Hol &l A
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Field Variable

Be WeE A4 48
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ek
fr g
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o

¥l field variable®} solution variable A

U ooX off o o
St N g > g
1% e

_
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