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Amplia experiencia en disefio y verificacion de calentadores en bano de vapor y bafio de agua.
k >
-
—
e - 2 S *t - \
i R R / \
S O =
A ny

TRANSEPARATION

Business challenges, engineering solutions.

Page 4 Simposio de Tecnologia Aeroespacial y Nuclear 2022 | 2022-10-05



Expert

Experiencia Previa - o

SIEMENS

Digital Industries Software

Amplla expenenma en disefio y venﬂcamon de calentadores en bafo de vapor y bano de agua.

Agrade0|m|entos a I\/IEIP y TECNO Heaters o TRANSEPARATION

Business challenges, engineering solutions.
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Digital Industries Software

Otros trabajos en CFD
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Business challenges, engineering solutions.
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Digital Industries Software

Otros trabajos en CFD

9000 m3/d + 9000 m3/d
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Business challenges, engineering solutions.
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Geometria : R

SIEMENS

* Necesidad de simplificar
geometria y obtener
modelo representativo.
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Geometria : R

X-Plan SIEMENS

* Simplificacion a partir de
modelo mecanico 3D.

* Unicamente se consideran
las resistencias y el mazo
de intercambio,
descartando estructuras
Internas.
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Expert

Geometria : R

SIEMENS

* 2 mazos de 18 tubos 4” 2.9
m

* 4 resistencias de 160 kW

e Carcasade2mx3.5m

TRANSEPARATICN

Business challenges, engineering solutions.
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Geometria : R

SIEMENS

e Utilizacion de simetria para
reduccion de elementos y
costo computacional.

* Resistencias como medios
porosos dentro del dominio
fluido.

* Mazo con espesor, dominio
solido.
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Business challenges, engineering solutions.
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Mallado £ Sl

SIEMENS

e Utilizacion de elementos
poliedricos.

Parametros comunes:

* Curvature: 72 points/circle
* Surface growth rate: 1.3

* VVolume growth rate: 1.2

* Target surface: 100%

* Minimum surface: 1%

16,466,622 elementos

TRANSEPARATION

Business challenges, engineering solutions.
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Mallado

Fluido:
Base size: 0.05 m
Proximity: 5 cells
Prism layers: 5

Prism total thickness: 6 mm
Max Tet size: 500% (0.25m)

10,933,770 elementos

hd % Automated Mesh
- Meshers

Surface Remesher
Automatic Surface Repair
Palyhedral Mesher

Prism Layer Mesher

Default Controls

CAD Projection

Target Surface Size
Minimum Surface Size
Surface Curvature

surface Proximity

Surface Growth Rate
Auto-Repair Minimum Proximity
Mumber of Prism Layers
Prism Layer Stretching
Prism Layer Total Thickness
Volume Growth Rate
Maximum Tet Size

Core Mesh Optimization
Post Mesh Optimization

Los parametros de tamano e inflation fueron analizados en un estudio previo.
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SIEMENS

Digital Industries Software

- %I Lﬂ\utamated Mesh 2
- Meshers
@ sSurface Remesher

Mazo:
* Cylinder Mesher
* Base size: 0.05 m

@ Generalized Cylinder Mesher
@ Tetrahedral Mesher
- Default Controls
@ Base Size
CAD Projection
Target Surface Size
Minimum Surface Size

* Proximity: 2 cells
* Max Tet size: 1000% (0.5m)

surface Curvature
Surface Proximity
surface Growth Rate
Volume Growth Rate
Maximum Tet Size

140,281 elementos

Core Mesh Optimization
@ Post Mesh Optimization
Custom Controls

TRANSEPARATION

Business challenges, engineering solutions.
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SIEMENS

Digital Industries Software

~ iy P&utomated Mesh 3
- Meshers

RGS'StenC|aS @ Surface Remesher
. @ Automatic Surface Repair
Cy“nder MeSher @ Polyhedral Mesher
. @ Generalized Cylinder Mesher
Base Size: 01 m hd Default Controls

@ Base Size

CAD Projection

Target Surface Size
Minimum Surface Size

Proximity: 2 cells
Max Tet size: 500% (0.5m)

Surface Curvature

Surface Proximity

Surface Growth Rate
Auto-Repair Minimum Proximity
Volume Growth Rate

Maximum Tet Size

5,392,571 elementos

Core Mesh Optimization
@ Post Mesh Optimization
Custom Controls

TRANSEPARATICN

Business challenges, engineering solutions.
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Mallado — Visualizacion en todo el dominio

SIEMENS

») TRANSEPARATION

Business challenges, engineering solutions.
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Modelado

Turbulencia: SST k-w
Energia: Coupled
Tiempo: Implicit

Fluido: Agua IAPWS-IF97

Solido: Acero Carbono
Medio poroso
* Inertial resistance tensor: 80,000 kg/m#

- Geometry

r Continua

B8 Parts Meshes

'. Physics 1

- Models

(@) Adaptive Time-Step
All y+ Wall Treatment
Coupled Energy
Coupled Flow

F|

Gradients

Gravity

IAPWS-IF97 (Water)
Implicit Unsteady
K-Omega Turbulence
Liguid

il

9999999999999

Solution Interpolation

S5T (Menter) K-Omega
: Three Dimensional
(@) Turbulent

----- (@) Wall Distance

- Reference Values

b

= Initial Conditions

Reynolds-Averaged Mavier-5tokes

Expert
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X-Plan
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Digital Industries Software

= Geometry
r Continua

E Parts Meshes
r. Physics 1
-®
- Models
(8] Adaptive Time-Step
Constant Density
Coupled Solid Energy
Gradients
Implicit Unsteady
Solid

Pfj Carbon Steel
(@) solution Interpolation
----- (®) Three Dimensional
- Reference Values

99999

= Initial Conditions

SIEMENS

*
TRANSEPARATION

Business challenges, engineering solutions.
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Modelado

Condiciones de Contorno

Dentro del mazo:
* h externo: 900 W/m2K
* Temperatura externa: 303 K

Medio poroso:

* Fuente de calor: 1,234,568 W/m?3
(160 kW por coil)

Cuerpo:
* Adiabatico hacia exterior
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Solution Interpolation
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e

999999999999
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= Geometry

r Continua

----- B Parts Meshes
r. Physics 1

-

r Models
(8] Adaptive Time-Step
Constant Density
Coupled Solid Energy
Gradients
Implicit Unsteady
Solid

Pfj Carbon Steel
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----- (®) Three Dimensional
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SIEMENS

Inicializacion:

* Temperatura uniforme: 356 K

* Medio estatico

Paso de tiempo:
Inicial: 1x10“s
Adaptativo: 0.1 s

L
TRANSEPARATION

Business challenges, engineering solutions.

Page 23 Simposio de Tecnologia Aeroespacial y Nuclear 2022 | 2022-10-05



Residuos

5e+004

Te+00 4

Se-014

Te-014

S5e-02

Te-02

5e-03

1e-034 N1
]

Residual

1l
Se-04 4]

Te-04

5e-05

1e-054

Se-06

1e-06 4

5e-07 4

Residuals

i I“"'“ll

P 7 e

Expert

Partner
X-Plan

Ingenieria Colaborativa

SIEMENS

Digital Industries Software

— Continuity
—— X-momentum
— Y-momentum
Z-momentum
—— Energy
—Sdr
Tke

Utilizacién de

residuos como
" parametro de

1 '||||] L | HH H i ajuste del paso

||1|'"|I “ umllllllm T ‘ de tiempo

|'|||||III
’ |“||I||i|
I|||||\| |H

|
Hnm\h “:':""“m?

— T T T T T T
100 200 300 400 500 &00 700 800 900 1000 1100

Page 24 Simposio de Tecnologia Aeroespacial y Nuclear 2022 | 2022-10-05

T
1400

lteration

T
1500

——
1700

i
—T
2600 2700

TRANSEPARATICN

Business challenges, engineering solutions.

e B e e E e e e e A B e e e e
1900 2000 2100 2200 2300 2400 2500




¥
TRANSEPARATION

Business challenges, engineering solutions.

| Resultados

e

bi
X-Plan

Ingenieria Colaborativa

Page 25 Simposio de Tecnologia Aeroespacial y Nuclear 2022 | 2022-10-05



Resultados : Expert

Partner
X-Plan SIEMENS
Ingenieria Colaborativa
Digital Industries Software
Temperature
84.5
® Tbulk
__ 84.0
e
[0}
§ 83.5
©
g
c 83.0
)
S e o . |
82.5 ® ° ®
L °
82.0
0 10 20 30 40 50 60 70 80 90 100 110 120
62.0
61.5 ® ® ® .
— ()
Q ° 3 °
E’ 61.0
5 °
©
3 60.5 Py
S
o
= 60.0 L
() e Twall
59.5 -2
0 10 20 30 40 50 60 70 80 90 100 110 120
Time (s)

TRANSEPARATION

Business challenges, engineering solutions.
Page 26 Simposio de Tecnologia Aeroespacial y Nuclear 2022 | 2022-10-05



Resultados
1200
[ ]
1100

3

g 1000

<

= 900

C

Qo

S 800

g

G 700

8

» 600

C

©

= 500

©

()

T 400
300
200
100

0
0

< -100

3

> -200

S )
-300

Page 27 Simposio de Tecnologia Aeroespacial y Nuclear 2022 | 2022-10-05

20

30

40

Heat Transfer Coefficient

50

60

Time (s)

70

80

100

Expert
Partner

X-Plan

Ingenieria Colaborativa

SIEMENS

Digital Industries Software

oHTC

@ Duty Difference

° °
110 120
] °

TRANSEPARATION

Business challenges, engineering solutions.



Expert

RGSUltadOS % Partner
X-Plan SIEMENS

Ingenieria Colaborativa
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Formacion de patrones
de flujo favorables
gracias a la
configuracion adoptada
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Business challenges, engineering solutions.
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Resultados — Resampled Volume
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=g ) Digital Industries Software
!

hD
Nu = — = 0.114(Gr - Pr)1/3

Correlacion de conveccion natural
HTC: 826 W/m2K

Temperatura media: 79.5 °C

TRANSEPARATICN

Coeficiente y temperatura calculados mediante correlacion: McAdams W.H.: Heat Transmission. New York: McGraw-Hill, 1954. ) o )
Business challenges, engineering solutions.
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Coeficiente y temperatura calculados mediante correlacion: McAdams W.H.: Heat Transmission. New York: McGraw-Hill, 1954.
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Coeficiente y temperatura calculados mediante correlacion: McAdams W.H.: Heat Transmission. New York: McGraw-Hill, 1954.
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| Trabajos Futuros

Impacto de estructuras internas.

Impacto de geometria real de resistencias y film boiling.
Analisis de PEM.

Validacion con datos de campo.
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Ingenieria Colaborativa
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iMuchas Gracias!

Federico Petracci

Lider de Proyectos y CAE
Transeparation SA
Darwin 1154 1°A Loft C
Buenos Aires

Argentina

+54 1158652750

federico.petracci@transeparation.com
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