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WSS Introduction

* Heat Exchangers are widely used in industry and need to be
taken into account in many CFD calculations

* Boiler
* Condenser
e Radiators

* Coolers

© 2013 ANSYS, Inc. March 28, 2013 3 Release 14.5



WSS Introduction

* CFD can be used to calculate

Local HTC Prediction on a
* Local heat transfer near the heat exchanger walls Corrugated Plate Heat
Exchanger

The geometry was very
repetitious, lending itself
tn the mndelinn af nne

* Global influence of the heat exchanger on its environment

© 2013 ANSYS, Inc. March 28, 2013 4 Release 14.5



NWSSE Introduction

* Heat exchanger geometries are generally complex and cannot
be included in the CFD domain due to widely varying spatial
length scales.

* Many difficulties will be alleviated if models were available to
compute:

* Pressure loss generated by the heat exchanger for the primary flow

* Heat transfer between the primary and auxiliary flows

© 2013 ANSYS, Inc. March 28, 2013 5 Release 14.5
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Simulation of Heat Exchangers

* Multiple models are available to simulate heat exchangers.

* Models range from very simple to very complex.

* Radiator model

e Surface zone
* Specific condition built-in
* Global pressure loss and heat transfer calculation

e User input — pressure loss coefficient, heat transfer coefficient, radiator
temperature or heat flux

* Porous Media + Energy Source for fluid zone

*  Volume zone (fluid)
* Non specific to heat exchanger
* UDF can be used to defined velocity, position or time dependent profile

 Refer to lecture on Heat Transfer in Porous Media

© 2013 ANSYS, Inc. March 28, 2013 7 Release 14.5
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Simulation of Heat Exchangers

* Macro Models (ungrouped and grouped)

®* ANSYS FLUENT allows you to chose between two heat transfer models

* Simple effectiveness: The coolant can be single phase or two-phase

*  Number of Transfer Units (NTU)

* A 1D flow is assumed for the auxiliary or coolant flow

* Dual-Cell-Based Heat Exchanger Models

®* Uses the NTU method for heat transfer calculation

* Two volume zones defined on top of one another

*  Primary flow

* Auxiliary flow

Options
Dual Cell Model

Ungrouped Macro Model

Macro Model Group

| OK | Cancel | Help |

* Allows more flexibility as far as the shape of the heat exchanger is

concerned

© 2013 ANSYS, Inc. March 28, 2013 9
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Macro Heat Exchanger Models Overview

Auxiliary fluid temperature in heat exchanger is stratified.

* The “coolant” is referred to as the “auxiliary fluid.”
* Heat rejection not constant over core

* Heat exchanger split into macroscopic cells or “macros” to
account for non-constant heat rejection

* The primary flow is unidirectional and must be aligned with one of
the three orthogonal axes defined by the rectangular core

* Auxiliary fluid flow rate is assumed to be one-dimensional.

© 2013 ANSYS, Inc. March 28, 2013 10 Release 14.5



WSS Mesh Considerations

* The core must be approximately rectangular in shape.

* Evenly distributed Hex/Wedge cells must be used.

* Number of cells in the three coordinate directions must be based on macro
discretization.

* Equal number of cells in each macro
* Quad or wedge elements are recommended
(no pyramids)

* Non-conformal interfaces can be used to connect
sides with neighboring tetrahedral mesh.

© 2013 ANSYS, Inc. March 28, 2013 11 Release 14.5



WSS Mesh Considerations

Uncoupled
non-conformal

interfaces
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Models and Options

Heat exchanger conditions saved in

Models

—Heat Exchangers —Edit...

file/write-bc

Ungrouped Macro Model  — Define...

Heat transfer options

* Fixed heat rejection
* Fixed auxiliary inlet temperature ——

* When one is fixed, the other is
computed

Selection of the heat exchanger model

* Simple effectiveness
°* NTU-based

° Both available in parallel

Options

Heat

Fluid Zone | fluid-core-air hd |

Core Porosity M

Model Data l Geometry | Auxilary Fluidl

Fixed Heat Rejection
H»@) Fixed Inlet Temperature

Heat Transfer Model |ntu—model - |

||n0ne v|

changer Performance Data

Heat Transfer Data... |

Reference Inlet Temperature

Auxiiary Fluid Temperature (K) [ 394,25

Primary Fluid Temperature (k) [ 319,15

| Apply | | Delete | [PlotNTU| | Close | | Hep |

© 2013 ANSYS, Inc. March 28, 2013 13
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Simple Effectiveness Model

* Can be used to model heat transfer from the auxiliary fluid to the gas
®* The primary fluid capacity rate must be lower than the auxiliary fluid capacity

rate
(m CIO )auxiliary - (m Cp )primary

* Auxiliary fluid must be hotter than the primary fluid (otherwise a UDF is
required)

* Interpolate the effectiveness from a curve of velocity vs. effectiveness
(provided by the user)

* Alternatively, a global effectiveness can be provided.
* Auxiliary fluid may be single-phase or two-phase.

* Properties can be a function of temperature and pressure.

* Phase change can be modeled.

© 2013 ANSYS, Inc. March 28, 2013 14 Release 14.5



Simple Effectiveness Model

 Rate of heat transfer

q ol Slen( in,hot |n CO|d)
L Cmin =3 (mC )

p /7 primary

* Global efficiency is applied at each cell
Oeent = g(mcp)pri (Tin,aux _Tcell)

qmacro B chell

all cells
in macro

* Inlet temperature of macro can be defined
* As boundary condition for first macro

* Equal to outlet temperature of previous macro
* (Calculated using energy balance across macro
qm i (m Cp) (T T )

aux \ outaux — in,aux

© 2013 ANSYS, Inc. March 28, 2013 15 Release 14.5



NTU-Based Model

* The number of transfer units (NTU) is a dimensionless parameter used in
heat exchanger performance analysis.

NTU=— 2
Cmin

* Can be used to model heat transfer between primary and auxiliary fluids.

* Unlike in the simple effectiveness approach, the auxiliary fluid can be
either hotter or cooler than primary fluid

* NTU enables calculation of macro effectiveness
* Accounts for primary side reverse flow

* Can be used with variable density gases.

© 2013 ANSYS, Inc. March 28, 2013 16 Release 14.5



NTU-based Model

Global effectiveness:
g

in,aux

Equn = ol (T

full

B

in,prim)

Relation between € and NTU (cross flow, both fluids unmixed)

NTU*?? (j__e—cr NTUO78 )} C, = (C:ﬂ

max

azl—exp{—

r

Scaling of NTU

C.
NTU_=NTU,, \\//m min, full

full min, m

VceII
O, =¢&n C:min (Tin,m _Tin,prim) Oeenn = A V—

m

Energy balance across macro to determine temperature

On = (mcp )aux (Tout,aux _Tin,aux)

© 2013 ANSYS, Inc. March 28, 2013 17 Release 14.5



Core Porosity Model

© 2013 ANSYS, Inc.

Pressure drop coefficients can be
defined

Automatically using the Core Porosity
of the exchanger

* Pressure drop calculated using
geometric description of the exchanger

By user-specified heat exchanger
parameters (a default model is
available).

From a data file.

* Example:
(“radiator” (0.8 0.3 0.08 6 0.2 8 -0.5))

March 28, 2013 18

Fluid Zone | fluid-core-air v |

Model Data I Geometry | Auxiiary Fluidl
Options

@) Fixed Heat Rejection
Fixed Inlet Temperature

Heat Transfer Mode! | niy-model v/

v||Edrt...|]

Core Porosity MOdE'UEdefault—model

Heat Exchanger Performance Data

| Heat Transfer Data...

Reference Inlet Temperature

Auxiliary Fluid Temperature (k) [ 394,25

Prim

Name | defaultt-model

DEtabaSE| default-model -

| Gas-Side Pressure Drop

Minimum Flow to Face Area Ratio ‘ 0.8

Entrance Loss Coefficient ‘ 0.3

Exit Loss Coefficient ‘ 0.08

(Gas-Side Surface Area (m2) ‘ &

Minimum Cross Section Flow Area (m2) ‘ 0.2

Core Friction Coefficient ‘ 8

Core Friction Exponent ‘ 0.5

|Change/Create| | Read.. | | dose || Help

Release 14.5



Automatic Core Porosity Model

Pressure drop through the (porous) core can be expressed as

Pressure loss coefficiem—¢

2
Ap: f meUmax

* The pressure loss coefficient, f, is computed from

o 2o 2

© 2013 ANSYS, Inc.

March 28, 2013

o = Minimum flow to face area ratio

K. = Entrance loss coefficient

K. = Exit loss coefficient
A = Gasside surface area

A, = Minimum cross - sectional flow area
f. = Core friction factor

v, = Exit specific volume

v, = Inlet specific volume

v.. = Meanspecific volume

19
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User-Defined Core Porosity Model

* The core porosity model can be described manually using the

Porous Media option for the fluid zone that represents the heat
exchanger.

Cell Zone Conditions — Edit...

* Permeability and inertial resistance factor defined by the user.

e Viscous and inertial resistances

* Use two orders of magnitude higher in directions 2 and 3 for viscous and
inertial resistance parameters (larger values may cause instability).

* The Plane tool can be used to define directions

» Direction 1 defined by a red arrow in graphics window.

© 2013 ANSYS, Inc. March 28, 2013 20 Release 14.5



Specification of Exchanger Performance Data

* Simple effectiveness model

Models —{Heat Exchangers — Edit...
* Global effectiveness vs velocity Macro Model Group | Define...
curve defined by user s
i _ Fluid Zones [2] (=] HX Groups
* Interpolation to the operating Aefoutfud
point
Model Data }Geometry Auxiliary F\wdl Supplementary Auxiiary Fluid Stream
Primary Fluid Fow Direction Connectivity
Width Upstream
Height | -
@ Depth Downstream
|
5 [2] Number of Points Heat Transfer Mode |5imp¥e—eﬁectiveness-model v|
Velocrltj‘(mfs) Core Porosity Mode] |defau|t.mode\ b | |£‘
| a | 5 | 10 | 5 | 20 A Heat Exchanger Performance Data
Effectiveness IVelocity Effectiveness Curve...|
| 0.05 | 0.5 | 0.7 | 0.85 | 0.9
| OK | \Read...\ |Write...| |Cam:el\ | Help |
|Create| | Set... \ | Close \ | Help |
© 2013 ANSYS, Inc. March 28, 2013 21
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Specification of Exchanger Performance Data

* NTU-based Model

© 2013 ANSYS, Inc.

Raw heat exchanger performance data input

* User enters mass flow rate vs. heat rejection.
* FLUENT converts to mass flow rate vs NTU

Performance curves for multiple auxiliary

fluid mass flow rates

* Linear interpolation between curves

3 [=] Number of Auxilary Fluid Flow Rates
(o)

& [=] Number of Primary Fiuid Flow Rates
(o) V.

Primary Fluid Flow Rate (kg/s (Heat Transfer (w)

Fluid Zone | fiuid-core-air v

Model Data l Geometry | Auxilary FIuid]
Options

@) Fixed Heat Rejection
Fixed Inlet Temperature

Heat Transfer Model |ntu—m0de|

0.567 | 26186.5 | 26639.4

0.945 |40890.5 |41354.7

1.512 | 56176.5 | 57127.8

2.268 | 70569.2 | 72142.9

T

3.024 | §1529.4 | 83676.5

3.78 | 90792.8 | 93500.8
\,

Auxilary Fluid Flow Rate (kg/s) Core Porosity Model |§defau|t—model . | | Edit._. |
| 2.5354 | 3.1693 | 3.8031 : :
Heat Exchanger Performance Data
| 26494.2 Y Heat Transfer Data... |
|416?6.5 Reference Inlet Temperature
| 57792.4 Auxiliary Fluid Temperature (k) [ 394 25
| 73249 Primary Fluid Temperature (k) [ 319.15
|85195.8
|95428|
| OK | |Read...| |Wr'rte...‘ |Cance\ | | Help |
| Apply | | Delete | [PlotNTU| [ Close | | Help |
March 28, 2013 22 Release 14.5




Defining the Macros

Heat exchanger core split into macros

Macros are constructed based on

Name ’m

Fluid Zones [E](=] HX Groups

default-fluid

*  Number of passes
f Model Data Geometry } Auxiiary Fluidl Supplementary Auxiiary Fluid Stream]
°
Number of macro rows per pass B -
* Along auxiliary flow direction Heght(m[g |  Numberof Rows/eass 3 é
> o
¢ Number of macro columns per pass Depn(mo | Numberof ColmnsPass|1 2]
L : View Passes Draw Mesh
Along pass-to-pass direction Codte rom pore To
° AUX|I|ary ﬂu|d |n|et dlrectlon Auxiiary Fluid Inlet Direction Pass-to-Pass Direction
X| 1 X|[]
Pass-to-pass direction s i
Z|U Z|[]
Note: Discretization in two directions only
Create | | Delete | | Replace | Set... ‘ | Close | ‘ Help |
March 28, 2013 23 Release 14.5
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WSS Core Geometry

* Successive passes are considered to be perpendicular to the

primary fluid flow direction.

* Example — Four-pass exchanger with 29 rows and 13 columns.

Coolant
out

Coolant

Air

out e

Macros

52 Macros
(4 x 13)

© 2013 ANSYS, Inc. March 28, 2013 24

Air Outlet
Temperature
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WSS Core Geometry

Pass-to-pass is parallel to air flow direction

Only one macro is used along the thickness of HXC

Less accurate if air flow distribution is non-uniform

I

Alr
Temperature

14 Macros

7 7 7 7 77 777
'..l..‘...‘.....‘..“.“...“‘

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

Release 14.5

25
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WSS Core Geometry

* Coolant Inlet Direction and Pass-to-Pass Direction can be defined
using the Plane Tool (if the core is not aligned with coordinate
directions).

* Plane tool setup

®* Open Surface / Plane panel

* Select three points to define the exchanger outlet plane

* X0 to x1: coolant inlet flow direction
Green arrow of the plane tool
* Xx1toXx2: pass-to-pass direction

Blue arrow of the plane tool

* Click on Plane Tool option to define it.

* Define core geometry by clicking Update from Plane Tool in Heat
Exchanger panel

© 2013 ANSYS, Inc. March 28, 2013 26 Release 14.5



HXC Outlet surface

Core Geometry

Options
Aligned with Surface 1 -] ||kt _ -
Aligned with View Plane Z !n:ErEr—;:ar-_—g:J!il )
Point and Normal 1 <) | |Intenor-part-fiuid.L
Boundsd < | [interior-part-solidbody =
N Irie ) interior-part-solidbody. 1
Sample Points P — outlet
V| Plane Tool e symmetry-fluid
| Reset Points | symmetry-solid
wal-external .
Points
x0 (m) x1 (m) x2 (m)
0.4999999 0.499999 0.4999999 ‘ 1
y0 (m) y1 (m) y2 (m)
0 ° E °
z0 (m) z1 (m) 72 (m)
‘ 0.5 ‘ 0.6 ‘ 0.6 ‘ 0
New Surface Name
‘ plane-19
Create | |Mana.ge...| | Close | | Help

Pass-to-Pass Director

Coolant Inlet Direction

© 2013 ANSYS, Inc. March 28, 2013
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WSS Core Geometry

* |tis very important to use exact coordinates of the corner points
x0, x1, and x2.

* Display / Mouse-Buttons

* Select on for Probe
* OK

* Right-Click closest to the corner
* Position gives the exact coordinates of the closest grid point

* Copy/Paste the coordinates for x0, x1,and x2 into the Heat Exchanger
panel

Probe position = (0.6820962 -9.001518894 8.49885915)
Surface group = hx _side1-2, id = 8, name = hx_side{-2

Surface vertex/ 42
Position =) 8.6 8 8.5
Current field| value = 8

Thread 23, Cell 931

Centroid = A.59%581 6.02508824 0.5082%
Uolume = 2.49%5e-0006
Partition = 8

© 2013 ANSYS, Inc. March 28, 2013 28 Release 14.5



Auxiliary Fluid

* Boundary conditions for the
auxiliary fluid

* Mass flow rate
* Two thermal condition options

* Heat Rejection (and Initial
Temperature)

* Inlet Temperature
* Transient profile available

* For mass flow rate as well as
thermal conditions

* Piecewise-linear or Polynomial

Fluid Zon3| default-fluid > |

Model Data| Geometry | Auxiiary Fluid

Auxiliary Fluid Properties Method | constant-specific-heat - |

Auxiiary Fluid Specific Heat (j/kg-k) ‘ 4000

Auxilary Fluid Flow Rate (kg/s)

piecewise-linear

Heat Rejection (w) M}nstant

4
m

|2Apph,f | Delet

e  |PtNTU| | Close | | Help |
Define In Terms of Points
| Auxiary Fuid Fiow Rate |Time IS
Data Points
Point[1 (] Time (5)|D Value (kgfsj|g
(=]
| oK | [Cancell | Help |
Release 14.5

© 2013 ANSYS, Inc.
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Auxiliary Fluid

Fluid Zone|defau|t—ﬂuid -
. Model Data] Geometry | Auxiliary Fluid
C constant SpECIfIC heat (enter the Auxiliary Fluid Properties Method)iser-defined-enthalpy -
mean value) Auxiiary Fluid Enthalpy UD -
Auxiiary Fluid Flow Rate (kg/s) |piecewiae—|inear - || Edit_..
* User-defined enthalpy |
Heat Rejection (Wj|c0n5tant v| E
°
UDF ‘smm
P H i f(p, t, X, ) Initial Temperature (k:'|con5tant v| E
‘350
® (Can be used when the auxiliary Tnlet Pressure (pascal) [ oot =T
fluid specific heat is highly E
dependent on temperature. Inlet Qualig | o
. . Pressure Drop (pascal) [ o
* Air/air heat exchanger \
| Apply | Delete |PIOtNTU| | Close | | Help |
Fiuid Zone | defauit-fiuid v |
Model Data| Geometry | Auxiiary Fluid
Auxiliary Fluid Properties Method feonstant-specific-heat -
Auxilary Fluid Specific Heat (jfkg[{j ‘ 4000

© 2013 ANSYS, Inc. March 28, 2013 30 Release 14.5



Heat Exchanger Group

* Ability to group Heat Exchangers together

* In parallel

®* |n series

* Compatible with both simple-effectiveness and NTU-based
models

* No need to define heat exchangers from fluid zones before
defining heat exchanger groups

®* The complete setup can be done in the same panel

*  When using groups, fixed inlet temperature is the only heat
transfer option available.

© 2013 ANSYS, Inc. March 28, 2013 31 Release 14.5



Heat Exchanger Group

* Parallel connectivity

* Auxiliary fluid flow split between
fluid zones

* Allow third direction
discretization

rgu:? 4
2

© 2013 ANSYS, Inc. March 28, 2013

Parallel
Connectivity

32

hix-air

Prirmary Fluid Flow Direction
O width
() Height
(%) Depth

Conneckiviky

Upstream

Dowenstream

Heat Transfer Madel ntu-model

Core Porosity Model | defayit-madel

Heat Exchanger Performance Data

Heat Transfer Data. ..

Reference Inlet Temperature

Auiliary Fluid Temperature (k) | 0

Primary Fluid Temperature (k) | 0

Marne |hxgv2
Fluid Zones (8] [=] Hx Groups
it h-air

Model Data l Geometry] Auxiliary Fluid ] Supplementary Auxiliary Fluid Stream ]

[Set... ] [ Closs ] [ Help ]
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Heat Exchanger Group

* Series connectivity

© 2013 ANSYS, Inc.

The outlet of a particular
group is the inlet of a
downstream group

Each exchanger group can
have a maximum of one
upstream and one
downstream group

Supplementary
Fluid stream

March 28, 2013

Name [hxg-2

Fluid Zones =| =| HX Groups

fluid.1 A
fluid.10
fluid.11

fluid.13
fluid.14 v

Model Data ] Geometry | Auxiliary Fluid | Supplementary Auxiliary Fluid Stream

-]

Supplementary
auxiliary fluid
stream can be
added to a group

Series

Primary Fluid Flow Direction onnectivity
T Width Upstream
& Height |hxg-1
T Depth
Downstream >
|hxg-3
Heat Transfer Model |ntu~m0de| :J

Core Porosity Model |defau|t_mude|

Heat Exchanger Performance Data

Heat Transfer Data... |

Auxiliary Fluid Temperature (k] (3709
Primary Fluid Temperature (k] (295

Create Delete Replace Set... Close

Help

33

connectivity
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Dual Cell Heat Exchanger Model

* Can predict the auxiliary flow
field (inside of tank and pipes) as
well as primary flow field
(through the core)

Core represented by two identical
structured superimposed meshes
that are coupled only through heat
transfer

Should be used when auxiliary
flow distribution inside the core is
highly non-uniform

Coolant density can vary

Multiple pass heat exchangers
cannot be modeled, this will
require hooking a UDF

© 2013 ANSYS, Inc. March 28, 2013 34

®.__  Air Temperature

Auxiliary Fluid
Temperature
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Dual Cell Heat Exchanger Option

Fluid zones Input

Heat Rejection Method

Setting a Performance Data

Mame || -1

Fluid Zores l Heat Rejection] Performance Data] Frontal Area] Coupling

Mumber of Passes [ 2 («]
=

Primary Fluid Zone
cells-prim v

Auixiliary Fluid Zone

Fass 1
cells-aux-1 v
Fass 2
cells-aux-2 v

Mame | pe-1

Fluid Zones Heat Rejection l Performance Data] Frontal Area] Colpling
Options

(O Fixed Heat Rejection
(@) Fixed Inlet TemperatLre

Name | -1

Flid Zones] Heat Rejection Performance Data lFrontaI Area] Coupling]
Options
®) Raw Data

(O NTU Data

Heat Exchanger Performance Data

—

Heat Transfer Table. ..

Effectiveness-NTU Relation | crass-fow-unmixed v

Reference Inlet Temperatire

ALidliary FiLid Temperature (€) [ 11555

Primary Fluid Temperature () [ 4585999

[ Apiply ] [PIotNTU] [ Close ] [ Help ]

[ Apply ] [PIotNTU] [ Close ] [ Help ]

[ Apiply ] [PIotNTU] [ Close ] [ Help ]

Frontal Area

Name | bye-1

Flid Zones] Heat Rejection] Performance Data Frontal Area l Coupling]
Primary Fluid

Core Frontal Area (m2) [0 428739
Compute From | qone e

Avixiliary Fluid
Core Frontal Area (m2) [0.015183

Compute From | nome v

Coupling

[ Apply ] [PIotNTU] [ Close ] [ Help ]

© 2013 ANSYS, Inc. March 28, 2013

Name | ppec-1

Fluict Zones] Heat Rejecijon] Performance Data] Frortal Area Coupling

TemperatLire | [

[ Apply ] [PIotNTU] [ Close ] [ Help ]

35

Raw or NTU data can
be entered manually
or read through file
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Dual Cell Heat Exchanger Model — 2D Example

N N
\

Shell side
{\ fluid inlet

Baffle
- . Tube
el N

Tube side
fluid outlet
Tubeside

fluid inlet

Valve x
—

Shellside fluid outlet

Actual Heat Exchanger Schematic Representation of Heat Exchanger

Tube Side Mesh Overlapping Meshes Shell Side Mesh

||

= TN

Contours of Temperature at l’ . .
Primary Side Dual Cell Contours of Temperature at Auxiliary Side
Heat Exchanger
Model

e ~

© 2013 ANSYS, Inc.
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Coincident Heat Exchanger

* UDF and scheme interface panel done as consultancy

* Heat transfer mechanism provided by customer (proprietary)

* Supports tetrahedral meshes, and meshes need not be identical.
* Exchanger core does not have to be rectangular

* Interior geometry of the core can be represented

* Developed for parallel calculations

7.01e+02
. 681e+02
6.61e+02

|
6.41e+02
6.21e+02
6.01e+02
581e+02
5.61e+02
541e+02
5.22e+02
5.02e+02

+
[=gr=ar=}

e+03
0
03

e+03

e+03

[
+
o

Temperature Contours In the Main Flow Temperature Contours in the Exchanger Core
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Post Processing

* Global heat transfer reports o .
Options Field Yariable
* Can post process total heat rejection o ;fEthg : E
| Plak eak Exchanger Source A
rate Window Cell Zones BIE
L () (| —
Reports [#|Heat Exchanger —Set up [urke G
| oA
* Axis
Ikeration
* Can report the following variables: [ 0 i
* Computed heat rejection
| ok | |cancel| | Help |
* Inlet Temperature
e Qutlet Temperature
Options Heak Exchanger
i Mass FlOW Rate (%) Computed Heat Rejection
. L ) Inlet Temperature
e SpeCIfIC Heat () outlet Temper ature
() Mass Flow Pake
() Specific Heat
Computed Heat R ejeckioniw]
|19|:|115.9
[Cumpute] ['-.-'-.-'rite... ] [ Close ] [ Help ]
© 2013 ANSYS, Inc. March 28, 2013 39
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Summary
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ALSESE Summary

* Start by closely reviewing your modelling goals. The modelling
approach selected for the simulation will heavily depend on your
objectives.

* The macro models, are modelling auxiliary flow passes as 1D flow.

 The macro model is quite suitable for a thin 3D heat exchanger core with a rectangular
cross section, where the pass-to-pass plane is perpendicular to the primary flow
direction, the auxiliary flow is uniform, and the mesh is uniform and structured.

* The dual cell model allows the solution of the passes of the auxiliary
flow on a separate mesh

* The dual cell model provides the greatest flexibility with regard to the shape of the
heat exchanger core and the nature of the mesh, and allows the auxiliary fluid to be

highly non-uniform as it enters the core.

®*  ANSYS Fluent User’s Guide — Chapter 14.1 provides further guidance on how
to chose a heat exchanger model.
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