NANSYS

Customer Training Material

Lecture 7

Heat Exchangers

‘Modeling using
ANSYS FLUENT

ANSYS, Inc. Proprietary
© 2010 ANSYS, Inc. All rights reserved.




Heat Transfer Modeling using ANSYS FLUENT ANSYS

Outline

Customer Training Material

* Introduction

- Simulation of Heat Exchangers

* Heat Exchanger Models in FLUENT 13
* Other Heat Exchanger Models
 Summary

ANSYS, Inc. Proprietary Release 13.0

© 2010 ANSYS, Inc. All rights reserved. - December 2010



Heat Transfer Modeling using ANSYS FLUENT ANSYS

Introduction

Customer Training Material

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

— Boiler

— Condenser
— Radiators
— Coolers
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Introduction

« CFD can be used to calculate

— Local heat transfer near the heat exchanger walls  1.ocal HTC Prediction on a

Corrugated Plate Heat
Exchanger

Customer Training Material

alata

The geomelry was very

repefitious, fendig ieelf
tey the maelating of one

— Global influence of the heat exchanger on its environment
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Introduction

Customer Training Material

- 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

ANSYS, Inc. Proprietary Release 13.0

© 2010 ANSYS, Inc. All rights reserved. - December 2010



Heat Transfer Modeling using ANSYS FLUENT ANSYS

Outline

Customer Training Material

- Simulation of Heat Exchangers
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Simulation of Heat Exchangers

Customer Training Material

- Multiple models are available to simulate heat exchangers.

- Models range from very simple to very complex.
— Radiator model
» Surface zone
» Specific condition built-in
* Global pressure loss and heat transfer calculation

* 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
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Outline

Customer Training Material

- Heat Exchanger Models in FLUENT 13
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Simulation of Heat Exchangers

Customer Training Material

* 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

Options
[ ]oual Cell Model

- Dual-Cell-Based Heat Exchanger Models [ JUngrouped Macro Model
— Uses the NTU method for heat transfer calculation [Imacro Model Group
— Two volume zones defined on top of one another
* Primary flow
 Auxiliary flow

— Allows more flexibility as far as the shape of the heat exchanger is
concerned

[ Ik ] [Cancel] [Help ]
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Macro Heat Exchanger Models Overview

Customer Training Material

« Auxiliary fluid temperature in heat exchanger is stratified
— The “coolant” is referred to as the “auxiliary fluid.”

* Heat rejection not constant over the 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

ANSYS, Inc. Proprietary Release 13.0
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Heat Transfer Modeling using ANSYS FLUENT

Mesh Considerations ANSYS

Customer Training Material

* 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
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Mesh Considerations

Customer Training Material

Uncoupled
non-conformal
interfaces

Wedge cells aligned with
the flow in both heat
exchangers

A tutorial is available on
how to prepare the mesh
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M Od e I s a n d O pti o n s Customer Training Material

Models —{Heat Exchangers —Edit...

* Heat exchanger conditions saved in

file/write-bc Ungrouped Macro Model ~ —| Define...
- Heat transfer options i|.iei = Em"gm
— Fixed heat rejection viocll Dt | Gaaratry | e Elasl]
— Fixed auxiliary inlet temperatuﬁ\ i —
— When one is fixed, the other is D Al v e
comPUted Heat TransFer Model |ntu_mﬂde| v|
& Porasity Mode! | e v [Ed...

 Selection of the heat exchange\/
Heat Exchanger Performance Cata

model
. - [Heat Transfer Daka. ]
- S I m p I e elffe Ctlve n ess Reference Inlet Temperature

. NTU -based Auxiliary Fluid Temperature (k) | 304,75

. . Primary Fluid Temperature (k) .
— Both available in parallel S

[ Aapply ] [Delete] [F‘Iut NTU] [ Close ] [ Help ]
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Simple Effectiveness Model

Customer Training Material

- 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 CP )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.

ANSYS, Inc. Proprietary Release 13.0
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Simple Effectiveness Model

Customer Training Material

* Rate of heat transfer
q =& Cmin (T;n, hot T;n, cold)
Lcmin - (m Cp)

primary

- Global efficiency is applied at each cell
QCGH =& (m Cp )pri (T;n, aux 7-::ell)

Qmacro = ZQCGH

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

g, = C,) (T = Tias)

ANSYS, Inc. Proprietary Release 13.0
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Heat Transfer Modeling using ANSYS FLUENT ANSYS

NTU-Based Model

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

Customer Training Material

NTU:U_A
C

« 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.

ANSYS, Inc. Proprietary Release 13.0
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NTU-based Model

Customer Training Material

* Global effectiveness : q

C = C (T

n, aux
full

* Relation between € and NTU (cross flow, both fluids unmixed)
0.22 .
NTU (1—e—cr NTUM) C - Coin

T

in, prim )

e=1—-exp| —

Crnax
» Scaling of NTU C
— Vm min, full
NTU_=NTU,,
Vfull min, m
— — I/cell
dn = €nm Cmin (T;n,m o T;n, prim) Qeen = 49 m 14

m

- Energy balance across macro to determine temperature

9, = (mc p )aux (T;)ut, aux T;n, aux )
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Core Porosity Model

NANSYS

Customer Training Material

& UUngrouped Macro Heat Exchanger

* 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))

ANSYS, Inc. Proprietary

© 2010 ANSYS, Inc. All rights reserved.

Fluid Zone |u:|efau|t_FIuid v \

Model Data ‘ Geometr\;] Auxiliary FIuid]

Optians
(%) Fixed Heat Rejection
) Fixed Inlet Temperature
Heat Transfer Model |, J =
VI" =T 3
Core Porosity Model dEFauIt—rru:u:IeI [Edit... ]
\ WV

Heat Exchanger Performance Data

[Heat Transfer Data. .. ]

Referer

& Core Porosity Model
Al

Hame ” def ault-madel | Database | default-model hd |

Prirn3

Gas-5ide Pressure Drop

Minimum Flow to Face Area Ratio || 0.a |

Entrance Loss Coefficient || 0.3 |

Exit Loss Coefficient | 0.08

Gas-Side Surface Area (mz) | &

Minimum Cross Section Flow Area (m2) || 0.z |

Core Frickion Coefficient || g |

Core Friction Exponent || 0.5 |

[Change,l'Create] [ Read... ] [ Close ] [ Help ]

Release 13.0
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Heat Transfer Modeling using ANSYS FLUENT

Automatic Core Porosity Model ANSYS

Customer Training Material

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

Pressure loss coefficient j

* The pressure loss coefficient, f, is computed from

f:(Kc+1_Gz)_(1_cz_Ke)[\v’_j}z[j_j-l}ﬂ[f][i—jf]

6 = Minimum flow to face area ratio
K. = Entrance loss coefficient
K, = Exit loss coefficient
A = Gas side surface area
A, = Minimum cross - sectional flow area
/. = Core friction factor
v, = Exit specific volume
v, = Inlet specific volume

v,, = Mean specific volume

ANSYS, Inc. Proprietary Release 13.0
© 2010 ANSYS, Inc. All rights reserved.
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User-Defined Core Porosity Model

Customer Training Material

* 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.
* 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.

ANSYS, Inc. Proprietary Release 13.0
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Specification of Exchanger Performance Data T

- Simple effectiveness model
— Global effectiveness vs velocity curve defined by user
— Interpolation to the operating point

Models —{Heat Exchangers —Edit...

Macro Model Group —{ Define...

% Macro Heat Exchanger Group X
Mame || hea-1 |
Fluid Zones [E] [=] H# Groups - X .
Sefout_Fiid & Yelocity Effectiveness Curve .X_|
g |l=] Mumber of Points
[r]
Yelocity (my's)
Model Data l Geomekry ] Auxiliary Fluid ] Supplementary Auxiliary Fluid Stream ]
Primary Fluid Flow Direction Connec Eivviky ” o ‘ || 5 | || 10 | ” 15 ‘ || 20 |
) wtidth Upstream
() Height | v| Effecti
Depth
() Depl — — | ectiveness
” | un.n5 H‘D.S |||u.? H|IZI.85 H‘D.Q |
7
Heat Transfer Model § o ple-sffectivensss-madel -
Core Porosity Model faefaylt-model ~ flede... ] [ o' ] [Read ] [Write ] [ Cancel ] [ Help ]
et Exchanger Perf m’\ance Data‘
[Velucity Effectiveness Curve... ]J
Delete Replace [ Set... ] [ Close ] [ Help ]

ANSYS, Inc. Proprietary Release 13.0
December 2010
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Specification of Exchanger Performance Data

Customer Training Material

 NTU-based Model
— Raw heat exchanger performance

data input & Ungrouped Macro Heat Exchanger
* User enters mass flow rate vs. heat Fitid Zone | i ig-core-air v|
rejeCtlon- Model Data ‘ Geometrvl Auriliary FIuid]
 FLUENT converts to mass flow rate vs -
NTU Iy F?xed Heak Rejection
— Performance curves for multiple e
auxiliary fluid mass flow rates R
. . . eat Transfer Mode |ntu—mu:ude| v|
- Linear interpolation between curves Core porosty Mode! | =
— are Horos| ode none o Edit...

“& Heat Transfer, Data Table |£|

[«] Muraber of Auxliary Fluid Flow Rates
=] Heat Exchanger Performance Data

[«] Murnber of Primary Fluid Flow Rates A
=] [Healz Transfer Data..
Auxliary Fluid FlawdRate (kg/s) / :
Facure

|| 7.5354 ‘ || 31693 ‘ || 3.8031 ‘

Auxiliary Fluid Temperature (k) | %04 75
Primary Fluid Flows Rate (kgfs) Heat Transfer {u)

0567 || 261565 ‘ || 26365.4 ‘ || 26494.2 Primary Fluid Temperature (k) | 319,15

0.945 || 40890.5 ‘ || 41354.7 ‘ || 41676.5

1,512 17: C | [y MirE=rrn
[ [

2.268 || 70569.2 | || 72142.9 | || 73249

11111

|
3.024 || 51529.4 ‘ || 53676.5 ‘ || 55195.5 ‘

3.78 ||9':'F"92'8 H|935'3°'8 H|95428 [ Apply ] [Delete] [F'IntNTU] [ Close ] [ Help ]

[ ok g [Read...] [Write...] [Cancel] [ Help ]

ANSYS, Inc. Proprietary Release 13.0
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D efi n i n g th e M ac ros Customer Training Material

- Heat exchanger core split into macros

& Macro Heat Exchanger Group

 Macros are constructed based on et S
—| Number of passes
—| Number of macro rows per pass e e e
* Along auxiliary flow direction wahmp— |  Mmewdrmelr

—| Number of macro columns per pass | __| @“;H ]
—Along pass-to-pass directiom | ”e“

—| Auxiliary fluid inlet direction | |" |

—Pass=to=passdirection — IME |

e |l |

Discretization in two directions only

Delete Replace [Set... ] [ Close ] [ Help ]

ANSYS, Inc. Proprietary Release 13.0
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Core Geometry

Customer Training Material

« 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
in

Air

out 29

Macros

Air Outlet

52 Macros
Temperature

(4 x 13)

ANSYS, Inc. Proprietary Release 13.0
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Customer Training Material

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

Coolant
Out

—

R
e

e

N

S

SR e e
N

Coolant
In

'l
/
/i
&‘
i
£
o

25
Macros

m

':‘ Air
14 Macros Temperature

Release 13.0
December 2010
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Core Geometry

Customer Training Material

* 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

* x1 to x2 : 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

ANSYS, Inc. Proprietary Release 13.0
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NANSYS

Core Geometry

Customer Training Material

(X)

HXC Outlet surface 7 Plane Surface

Cpkions
[ aligred with surface | - A
[ aligred with Yiew Flane =
[ ]Paint and Mormal | "
[ ]Bounded hd
Sarnple Points B
Plane Tool Select Points
[ Reset Paints ] &)
Painks
%0 () %1 () %2 ()
. 099 0,4995999 0,4999
< | |
¥l {m) y1 (m} Y2 (m)
R R ! |
20 (m) 21 (m) 22 (m)
| 0.5 | 0.6 | 0.6 ‘
Mew Surface Mame
| plane-19
Create ] [Manage... ] [ Close l [ Help

Pass-to-Pass Director Coolant Inlet Direction

ANSYS, Inc. Proprietary Release 13.0
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C o re G e O m et ry Customer Training Material

* It is 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 = (8.6828962 -0.8681518894 B.498857915)
Surface group = hx_side1-2, id = 8, name = hx_side1-2

Surface vertex 42
Position =| 8.6 B8 8.5
Current field|{ value = @

Thread 23, Cell 931

Centroid = B.59581 6.82506824% B0.50825%
Uolume = 2_495%55e-0086
Partition = 8

ANSYS, Inc. Proprietary Release 13.0
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A u XI I I a ry F I u I d Customer Training Material

& Ungrouped Macro Heat Exchanger

- Boundary conditions for the Fldd Zone [ et fuad :

Model Data | Geometry  Ausiiary Fluid |

L} Ll n
a ux' I Ia ry fl u I d Auxiliary Fluid Properties Method |c0nstant-specific-heat w |
Auxiliary Fluid Specific Heat (fkg-k) ‘
— Mass flow rate K

Auxiliary Fluid Flow Rate (kafs

piecewise-linear

— Two thermal condition | J
options Heat Relegdn () ——— =
- Heat Rejection (and Initial __ e |
Temperature) Tritiél Temperature ({ |E:;:|5tant o[ Edt... |
* Inlet Temperature cat...

— Transient profile available ! |

 For mass flow rate as well H }
as thermal conditions

N P . . I . Delete [Plot MTU ] [ Close ] [ Help ]
Iiecewise-lIEs Piecewise-Linear Profile 1%
i Define In Terms of Fainks
Po Iyn o m Ia I || auiliary Fluid Flow Rate ‘ |Time » | | 2 E:}
[rata Paints

[ Ok ] [Cancel] [Help ]

ANSYS, Inc. Proprietary Release 13.0
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A u XI I I a ry F I u I d Customer Training Material

& |Ingrouped Macro Heat Exchanger

Fluid Zone | defaule_fluid

Model Data] Geametry | Auxiliary Fluid

Auxiliary Fluid Properties Metho

’ ConStant speCific heat (enter Auxiliary Fluid Enthalpy UDF ——— ,V|

Auxiliary Fluid Flow Fake (kaf's) e — v|[ Edi... ]

the mean value) | |
e User-defined enthalpy Heat Rejection {w) —— v| e

~ UDF e |
Initial Termperature (k) y

- H=f(p, t, x, ...) |c:5“;ta“t ¥ e |

— Can be used when the Tt Pressure (pascal) [ v (e )

auxiliary fluid specific heat { E |

is highly dependent on et Qultr o |

temperature.

® Airlair heat eXChanger Cralste [PIDtNTLI] [ Closa ] [ Halp ]

Pressure Drop {pascal) || o |

& UUngrouped Macro Heat Exchanger

Fluid Zone: | default_fluid v

Model Data | Geomefry  Ausiiary Fluid l]
N ) |
Aueiliary Fluid Fraperies Terho constant-specific-heat v|

Auiliary Fluid Specific Heat Gikgtkl [ 4000

Release 13.0

ANSYS, Inc. Proprietary
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Heat Exchanger Group

Customer Training Material

 Ability to group Heat Exchangers together
— In parallel
— In 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.

ANSYS, Inc. Proprietary Release 13.0
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Heat Exchanger Group ANSYS

Customer Training Material

- Parallel connectivity

— Auxiliary fluid flow split between fluid zones
— Allow third direction discretization

& Macro Heat Exchanger Group

Marne || hxg-2
Fluid Zanes [E)(5) H Graups
Parallel air hx-air
hze-air
Connectivity
3p Model Data | Geometry | Auxiliary Fluid I Supplementary Auiiary Fluid Stream
p Primary Fluid Flow Direction Connectivity
2 ) width Upstream
() Height | - |
(&) Depth
Downstrean
Heat Transfer Model |ntu-m0del v|
Core Porosity Model |deFauIt-model V| Edit...
Heat Exchanger Performance Data
Heat Transfer Data...
Reference Inlet Temperature
Auzxiliary Fluid Temperature (k)
Primary Fluid Temperature (k)
Delete Replace [ Set... ] [ Close ] [ Help ]

ANSYS, Inc. Proprietary
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Heat Exchanger Group

Customer Training Material

- Series connectivity

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

group
- EaCh eXChanger Model Data | Geometry | Auxiliary FIuidISupplementaryAuxiliaryFIuid Stream tO a group
group can have a Pl B R Pl tor S Ghesei

: o s |
maximum of one 2 E - Series
L - Downstream

upstream and one s | connectivity

downstream g rou p Heat Transfer Model ]ntu-model lJ
Core Porosity M“dﬂidefaultmodel LJ _.Ed_“.l

Supplementary Heat Exchanger Performance Data

Fluld stream Heat Transfer Data...
Auxiliary Fluid Temperature (k) Im—'

Primary Fluid Temperature [k] 295

=| =| HX Groups

o Supplementary

g 3 auxiliary fluid
stream can be added

Create Delete Replace Set... Close Help

ANSYS, Inc. Proprietary Release 13.0
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D u a I Ce I I H eat Exc h a n g e r M Od e I Customer Training Material

 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

Air Temperature

Auxiliary Fluid
Temperature

ANSYS, Inc. Proprietary Release 13.0
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Dual Cell Heat EXChanger Option Customer Training Material
Heat Rejection Method Setting a Performance Data

[ Set Dual Cell Heat Exchanger 8

Fluid zones Input
8| [ Set Dual Cell Heat Exchanger g|

@/ Set Dual Cell Heat Exchanger

Fluid Zones  Heat Rejection IPerformance Data] Frontal Areal Couphng] Fluid Zones] Heat Rejection Performance Data \ Frontal Area} Couphng}

Fluid Zores lHeat Rejecnonl Performance Datal Frontal Area] Couphng]
Cptions

Qptions
(®) Raw Data

Number of Passes (=) () Fixed Heat: Rejection
= (@) Fixad Inlet Temperature (O NTU Data

Primary Fluid Zone
Heat Exchanger Performance Data

|ce\|s—pr|m ~ |
|| | Heat Transfer Table. ..

ALiliary Fuid Zone
pass 1 Effectivenass-NTU Relation |cross—ﬂow—umm|xed 2 |
|Cel\sfau><71 hd | Reference Inlet Temperature
Fass 2 | Avixliary Fluid Temperature (c) [ 115 5g
- N
= Primary Fluid Temperature () [ 45 g5999

|cel\s—au><—2

[ Apply ] [PIotI\ITU] [ Close | [ Help ] I Apply ] [PIOtNTU] [ Close ] [ Help ] I Apply ] [PIotNTU] [ Close ] [ Help ]
Frontal Area Coupling
Flicl Zones] Heat Rejecton] Performance Data Frontal Area ]Coup\ing} Fluicl Zones] Heat Re]ecuon] Performance Data] Frontal Area Coupling l
o S Raw or NTU data can
Core Frontal Area (m2) | o 425739 emperature
Compumm|m| be entered manually or
ALpdliary Fluid read thl'Ollgh ﬁle
Core Frontal Area (m2)
Compuite From |none 3 |
[ Apply ] [PIotNTU] [ Close ] [ Help ] I Apply ] [PIOtNTU] [ Close ] [ Help ]

Release 13.0
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Dual Cell Heat Exchanger Model — 2D Example

Customer Training Material

Shell side

fluid inlet

Baffle Tube

Tube side
fluid outdet

Tubeside
fluid inlet

Shellside fluid outlet

Actual Heat Schematic Representation of Heat
Exchanger Exchanger
Tube Side Mesh Overlapping Meshes Shell Side Mesh
L \]<—~ |
. Hisia g deisidinidiai | //
Contours of Temperature l Contours of Temperature
at Primary Side DualiCell at Auxiliary Side
Heat Exchanger
Model

\\
)=
///

//

ANSYS, Inc. Proprietary Release 13.0
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Dual Cell Heat Exchanger Model — 2D Example

Customer Training Material
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Coincident Heat Exchanger

Customer Training Material

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

Customer Training Material
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