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S Example: Coal power
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K3Esss  Radiation

A CFX A FLUENT
I Rosseland Model I Rosseland Model
I P-1 Model I P-1 Model
I Discrete Transfer Model ! ?S%;K/?)te Ordinates Model
(DTM)

I Discrete Transfer
i Monte Carlo Model Radiation Model (DTRM)

I Surface-to-Surface (S2S)

Absorption and
scattering loss

Cutgoing radiation

Incoming
radiation

o o | Scattering
Gas emissicn addition
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&Jesss Conjugate Heat Transfer Example

Symmetry
Planes
Top wall
(externally cooled) !
h = 1.5 W m2AK !
Ty =298 K >

Air inlet
V=0.5m/s

Air outlet

/

\

Electronic Component

(one half is modeled)

k = 1.0 W/ mAK
Heat generation rate of 2
watts (each component)

T=298K J»
/ / Circuit board (externally cooled)

k = 0.1 W mAK
. h = 1.5 W/ m2AK
Ty =298 K
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K esss Temperature Distribution (Front and Top View)

Temp.
(°F)
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394

378

Flow Air (fluid zone) Convection boundary
direction . 1.5 W/m? K
— Front View 298 K free stream temp

—

A
\
\—Board \Elect. Component \Convection Boundary
(solid zone) (solid zone) 1.5 W/m? K
2 Watts source 298 K free stream temp.
.FIOV.V Top View
direction : :
— (image mirrored about symmetry plane)
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&3Esss  Natural convection

Three approaches: Buoyant force is computed from

- Boussinesq model (o —po)g = —poB(T — To)g
- Small variationsin T.
- Incompressible flow

- Incompressible ideal gas p = f(T)
- Large variationin T.

- |deal gas p = pRT
-  Compressible flow.

Obs: remember to define the gravity vector
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SS ESSS  Multiphase Flow

A
A
A

N-phase flows
Free surface flows Free surface flow in an

Phase Change Archimedes screw
i Cavitation
i Evaporation
I Condensation
i Boiling
Non-equilibrium nucleation model

i Delayed condensation due to finite-
rate phase change

wetness wetness
(Contour 1) (Contour 1)
[5.9009-02 [5.736e-02 Moisture de|ay
5.310e-02 5.207e-02
—4.720e- ; f4.629e-02
—4.130e- —4,050e-02
— 3.540e- —3.471e-02
—2.950e- — 2.893e-02
— 2.360e- —2.314e-02
—1.770e-02 —1.736e-02
[;j;jjj_jj Equilibrium Solution [;j;::jj Non-equilibrium solution
0.000e+00 1.874e-27
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A Awide range of models are
avallable to simulation Combustion combined with the
combustion reactions SAS turbulence model

A Eddy Dissipation Model - ('

I suitable for fast reactions

A Finite Rate Chemistry Model
I suitable for slower reactions

A Single and multi-step reactions

A Laminar Flamelet Model

i suitable for diffusion flames
(reaction occurs only at the flame
surface)

A NOx and Soot models
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& esss  Particle Tracking

Particle collisions
Wall film modeling

A For simulating droplets and particulates
I Liquid sprays, solid particles i erosion
A Breakup models simulate spray breakup
after injecting from a nozzle
A : : : Spray injection and wall film
Particle evaporation, e.g. spray drier formation on a hot wall, followed
A Particle reactions, e.g. coal combustion by evaporation
A
A

Stochastic particle
collision model
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&3esss  Heat Exchangers

A CFD can be used to calculate
I Local heat transfer near the heat exchanger walls

Local HTC Prediction on a
Corrugated Plate Heat
Exchanger

I Understand the distribution of heat
transfer and quantify the contribution
to pressure drop from flow details.

I Global influence of the heat
exchanger on its environment
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&3esss Heat Exchangers

A Successive passes are considered to be perpendicular to the
primary fluid flow direction.
I Example i Four-pass exchanger with 29 rows and 13 columns.

Coolant
out

Coolant
in

Air

out 29

Macros

Air Outlet
Temperature

52 Macros
(4T 13)

www.esss.com.br



KJEsss Heat Exchangers

A Pass-to-pass is parallel to air flow direction
I Only one macro is used along the thickness of HXC
A Less accurate if air flow distribution is non-uniform

I Example: Two-pass exchanger with 25 rows and 7
columns

Coolant
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KJEsss Heat Exchangers

Air IN

Coolant OUT Contours of Temperature

Dual cell model slightly
more accurate than
macro model

Top Tank Temperature Prediction
Ford Benchmark

72

70.91

Velocity vectors 8 66
Coolant IN Sal B8 oy
1. Experiment = 62.68°C Th 2 13
2. Macro MOdeI - 63_880(: * TEST I Code 1 I F’\I;ILJ(I:E:\:)T I FLDUUE;TI Code 2 I Code 3 I Code 4 I
3. Dual Cell Model = 63.38°C
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&3esss Heat Exchangers

A Example: Basic analysis In a water heating system

Internal flow
inside tubes
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&3esss  Heat Exchangers

A Example: Basic analysis in a water heating system




