CASO #3 Camara de pruebas

Premisas

1) Modelo en tres dimensiones 3D

2) Fluido laminar — turbulento — viscoso — Tipo de Modelo k-epsilon

3) Fluido: Aire. (Densidad: 1,225 kg/m3 a 15°C)

4) Calculo de fluido estacionario

5) Entrada definida como “Ingreso de Velocidad” (Velocity Inlet) (km/h de
velocidad de aire que se inyecta con un ventilador)

6) Salida definida como Presion de Salida (Es una condicién de abertura libre de
una salida a presion atmosferica)

7) Mallado tipo Tetraédrica

8) Velocidad de Ventilador 250 km/h

9) Velocidad de entrada a camara de pruebas 742 km/h

10) Presién manométrica: -2206 Pa.

11) C2 epsilon: 1,9

12) TKE prandtl: 1

13) TDR prandtl: 1,2

14) Viscosidad (aire): 1,7894e-05 kg/m-s

Modelo

Se realiz6 con el uso del software Design Modeler by Ansys.

Son elementos tridimensionales de volumen (solidos), debido a que el
modelo sera utilizado posteriormente para un analisis fluido-dinamico con el
software Fluent by Ansys.

Las condiciones de borde utilizadas en la presente simulacion son las que se
obtuvieron de los resultados de la simulacion del tunel en 3D con malla
estabilizadora.

El vehiculo inicialmente propuesto para estudio (Chevrolet Cruze 2011) no
pudo ser llevado a un archivo manejable por ANSY'S, ya que tenia problemas
constructivos, este fue realizado por capas y superficies al pasarlo de un
programa a otro se perdia informacion, solo se pudo visualizar en AutoCad.
Por esta razén se decidio cambiar por un modelo funcional a escala natural
de un vehiculo de Formula 1 simplificado.
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Mallado

Tipo de malla: tetraédrica

Metodologia de control del mallado: Sizing (Ajuste de la dimensién méaxima de los

elementos de la malla)

Ajuste a curvatura y proximidad

Resultado: Malla con alta calidad (Parametros analizados Skewness (max. 0,88) y
Orthogonal Quality (min 0,18017))
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Resultados
1) Velocidad de entrada 250km/h

Criterio de convergencia de la solucion error (residual = 0,001)



B:Fluid Flow (Fluent) Fluent@SERVER [3d, dp, pbns, rke] [ANSYS CFD] — x
@ @ d YN T E
.H“ Setting Up Domain Setting Up Physics User-Defined Solving Postprocessing Viewing Paralel Design (~] e DE o
e Polyhe Combine Delete... Append B Dynamic Mesh... Mark/Adapt Cells gk Create
@ost W 5% T - A
oth/5wi Separate _ Deactivate... Replace Mesh... Mixing Planes... 1 Manage Registers... | [ Manage...
[mm]
@ Inf o Check  qualty Uni yeorde .|| Adiacency.. Activate... Replace Zone... Turbo Topology... More o
Mesh Zones Interfaces Mesh Models Adapt Surface
Tree Task Page x cd-1 Conver. "\/ B cm-1 Convergence History ... L) \
v @ Setup = et
B genenl Run Calculation o
B2 Models Check Case... Update Dynamic Mesh...
5 Materials ©\
1e01
‘? Cell Zone Conditions Number of Iterstions  Reporting Interval @, :
i-— Boundary Conditions |200 - Hl < |
= Dynamic Mesh z z Vv
@ Reference Values Profile Update Interval le02 J
v & solution
P Solution Methods Data File Quantities... | | Acoustic Signals... 103 4
#" Solution Controls @)\
Monitors Acoustic Sources FFT... .
Report Definitions Calculate & 104 4
Report Files fiafy
Report Plots 1e05 4
B, Solution Initialization Help e
5l Calculation Activities
¥ Run Calculation 1e-06 T T I !
v @ Results 0 100 200 300 400 S00 500 FOO 800 900 1000
) Graphics bl [terations
B Animations
B Plots
&> Reports Console 8 x
s Parameters & Customization 985 1.5300=-03 3.5521e-06€ 3.7251e-06 7.0174=-06 2.061%=-04 3.a

turbulent viscosity limited to wiscosity ratic of 1.0
1000 1.527Ze-03 3.5357e-06 3.7053e-06 7.0152Ze-0€

0000e+05 in 1032
2.0620=e-04 3.

Writing data to C:\Users\SERVERCAAP\Documents\Simulacion CFX-ANSYS\Vel,,

Nota: Todas las variables de

residuales (error) que miden la convergencia de la
solucion del modelo lograron un valor inferior al definido para medir la
convergencia, este valor es 0,001. La excepcién fue el valor de la continuidad, que
se observa en la gréfica de color blanco y que representa el balance de la masa, este
valor a un total de 1000 iteraciones lleg6 a 0,0015272.

Presion estatica en la superficie media de la camara de pruebas



B:Fluid Flow (Fluent) Fluent@SERVER [3d, dp, pbns, rke] [ANSYS CFD] — *
@ @@ AT E
Fil Setting Up Domain H Setting Up Physics || User-Defined H Solving H Postprocessing | Viewing | Paralel | Desgn (-] @ & o | Ansys |
Views... Headlight [] Lighting || 4 Lights... Scene... Left| mause-dally | =] probe|short description | = |
Options... Axes Flat B colormap... Middle | mouse-rolk-zoom [+ ] Fluent Defaults
Camera... Ruler Annotate... Right mouse-probe | v Workbench Defaults
Display Graphics Mouse
T Contours x Contours of Static Pressure (pascal) £
v | Options Contours of
Filled |Pressure... v|
= | static Pressure | o)
EEiE EiTe Min (pascal) Max (pascal)
Auto Range £ E [
- -274422.8 9002.269
Clip to Range
1 braw Profiles Surfaces [1/6] & = Vi
- L] Draw Mesh interior-selid -~ o
pared i), -1.04e+05
Levels  Setup salida =]
&
Surface Name Pattern i e
Surface Types [0/31] El E
axis ~ [ 14
clip-surf
exhaust-fan |
W
fon v e Vs
& et
-2.74e+05 =
Velocidad en la superficie media de la camara de pruebas
B:Fluid Flow (Fluent) Fluent@SERVER [3d, dp, pbns, rke] [ANSYS CFD] - s
AL EEX L
Setting Up Domain H Setting Up Physics || User-Defined H Solving || Postprocesshg| Viewing | Paralel | Design | @ 0 [8 o [ ANSYS |
Views... Headlight Lighting || 4 Lights... Scene... Left‘mouse-do\lv |'|Probe|short description |'|
Options... [ Axes Fat B colorman... Middle [ mouse-rolizoom | 7| Fluent Defaults
Camera... Ruler Annotate... R\ght Workbench Defaults
Display Graphics Mouse
Tre Contours X Contours of Velocity Magnitude (kmyh) £
Options Contours of
Filled |Velocib,r... = |
:;‘:}e I\:!ues | Velocity Magnitude Al
al Range :
Min (km/h Max (km/h
[ Auto Range in (km/h) 2 (km/h)
a 2109.065
Clip to Range
[ braw Profiles Surfaces [1/6] = El E
L] Draw Mesh interior-solid A
A 1:
pared 1
Levels  Setup salida i
1
a:
3
Surface Name Pattern ke
[ ] v suhceroes 30 318 E
axis ~ 3-
clip-surf g
exhaust-fan B
. JH = z=(®)
fan 55 - f
& 12558
|| 0.00&+0 o=
» i Reports | Lights... HColorrmp... ||Annotate. Console — g X
> #h Parameters & Customization hyb_init-1
Done.
Calculation complete.




Energia cinética de la turbulencia en la superficie media de la cAmara de
pruebas

B:Fluid Flow (Fluent) Fluer ERVER [3d, dp, pbns, rke] [ANSYS CFD] - >
@ & 2 NTE

Setting Up Domain H Setting Up Physics || User-Defined H Solving H Postprocesslng| Viewing Parzllel Design (] 9 DE N ANSYS
Views... Headlight Lighting || 4 Lights... Scene... Left‘mouse-do\ly |" Probe|short description |'|

Options... [ Axes Fiat B colormap... Middle[mouse-rolzoom || Fluent Defaults
Camera... Ruler Annotate... Right mouse-probe | ] Workbench Defaults

Display Graphics Mouse

Tre: Contours Contours of Turbulent Kinetic Energy (k) (m2/s2) £
¥ | Options Contours of
Filed Turbulence...
NIOI:JE I\l'alues Turbulent Kinetic Energy (k)
Global Range
Min (m2/s2 Max (m2/s2
[] Auto Range /) )
0.004350496 7540.101
Clip to Range
[ braw Profiles Surfaces [1/8] x| =
- L] Draw Mesh interior-solid
pared
Levels  Setup salida
Surface Name Pattern New Surface ~
l:l Match =~ Surface Types [0/31] = E
axis
clip-surf
exhaust-fan
v
fan
Compute | Close | Help

Presion estatica sobre la superficie del vehiculo

B:Fluid Flow (Fluent) Fluent@SERVER [3d, dp, pbns, rke] [ANSYS CFD] - K
@ @ 2 NTE

Setting Up Domain H Setting Up Physics || User-Defined H Solving || Postprocessing | Viewing Parallel Design °

Views... Headlight [] Lighting | 4 Lights... Scene... Left [ mouse-dolly [+ Probe[short description [+ |

Options... ] Axes Flat B colormap.... Middle|mouse-rolzoom |+ | Fluent Defaults
Camera... Ruler Annotate... R\ght Workbench Defaults

Display Graphics Mouse
ntours X Contours of Static Pressure (pascal) )
~ | QOptions Contours of
Filled Pressure... -
NIm::e l\l’alues Static Pressure -
Global Range
Min (pascal Max (pascal
Auto Range (Dascal) [ETE]
3 -274422.8 9092.269
Clip to Range
[ braw Profiles Surfaces [1/6] = [g] [=
Dovies |
W
entrada
Levels  Setup interior-solid
pared
salida v
Surface Name Pattern New Surface ~
l:l Match =~ Surface Types [0/31] HRERE
axis '
clip-surf
exhaust-fan
v fan v
Display | | Compute | Close | | Help 2736408
> x
& Reports L Lights... | Colormap... | Annotate. Console — =
> i Parameters & Customization hyb_init-1
Done.
Help Calculation complste.




Lineas de flujo

&3 B6 : Fluid Flow (Fluent) - CFD-Post — x
File Edit Session Insert Tools Help

EEHD@m 9 C Buewne 2ERSF CHHILO REEERS OME S 4 E %

Outline  Variables ~ Expressions  Calculators 4 'm *|%| = o @ (J_rl @
v (& Cases ~ View1 v
v & FFF1
v (3 sold
OP¢ caro
OP% entrada
[DE pared
[PE salida
~ |8 User Locations and Plots
E E Contour 1

n,q Default Transform v

Details of Streamline 1
Geometry Color Symbol Limits Render I8 E

Type |2 streamine .

Defirition

Domains |AI Domains - | IZI

StartFrom | sold - lz‘

Sampiing |vertex -

Reducton | Max Number of Points -

MaxPoints 500 E]

variable |Vekx:t¥' = | Izl

Boundary Data Hybrid Conservative

Diecton | Forward - \!/
[ Cross Periadics u—:‘“oOD m 1/'\- bt

2.000

Reset Defaults
_ 30 Viewer Table Viewer Chart Viewer Comment Viewer Report Viewer




&3 B6 : Fluid Flow (Fluent) - CFD-Post — x
File Edit Session Insert Tools Help

Outline  Variables  Expressions  Calculators 1 'm *|% - o @ Gl @
v 8 Cases A
v & FFF1
v (3 sold
O« amre
¥ entrada
Dlt pared
Dlt salida
~ |8 User Locations and Plots
E E Contour 1

n,q Default Transform R

Viewl ¥

Details of Streamline 1
Geometry Color Symbol Limits Render L8 E

Type |2 streamine -
Defirition
Domains |AJ\ Domains - | IZI
StartFrom | sold - E
Sampiing |vertex -
Reducton | Max Number of Points -
MaxPoints 500 E]

Variable |Ve|octy - | Izl

Boundary Data Hybrid Conservative

Direction |Forward - |

[+ cross Periodics

ooy | Reszt Defauits
Apply 30 Viewer Table Viewer Chart Viewer Comment Viewer Report Viewer

Documental - Word
wg

@3 B6 : Fluid Flow (Fluent) - CFD-Post - X

File Edit Session Insert Tools Help
HEL P 90 Puetenr SEASEFIFI FLHEIPO x@ERHNE OME £ A £ E s b

Cutline  Variables ~ Expressions  Calculators 4 'm *]% e & @ G—)\ @ O«
w @ Cases A
~ |8 FFF1
v (3 sold
D': carro
Dlt entrada
@% pared
s salida
hd User Locations and Plots
E E Contour 1

I]F Default Transform v

View1l ¥

Details of Streamline 1
Geometry  Color  Symbol  Limits  Render 1! E

Type |3] Streamline - ‘
Definition
Domains | all Domains - D
sartron [z 7] [-] b.000e+000
Sampiing |vertex - 1)
Reducton | Max Number of Points -
MaxPoints | 1000 E

Variable |Velocty - | IZI

Boundary Data Hybrid Conservative

Direction |Forward - |

[] cross Periodics

0.500

Reset e 3D Viewer Table Viewer Chart Viewer Comment Viewer Report Viewer




