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Free Surface

Robust and general enough method (Volume-Of-Fluid) to simulate a moving
interface between immiscible fluids with densities ratio up to 104.

Two fluid mixture

Gas - Liquid, Liquid - Liquid

Gas — Non-Newtonian (ADVANCED module)
Incompressible solver only (valid for Mach < 0.3)

Many drops, bubbles or complex topology of free
surface lead to large mesh for accurate
representation of the surface

Surface tension is not modelled

No Boundary Layer model on free surface
No condensation, evaporation, cavitation
No rotation (plan to include in 17.1)
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Free Surface - Applications
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Lighting & Radiation

= Import non-linear LED characteristics from TeraLED as a raw table instead of coefficients of
linearity (sensitivities).

m Radiation spectrum and pattern (power dependency on angle) are added to the definition of
LED Thermal-Optical compact model.

m Possibility to add transmission curve instead of absorption curve as a radiation characteristic
for semi-transparent solid materials.

m Ray visualization. Possibility to display rays going through a face of a semitransparent solid
(not only start/end at).
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Rays (details)

You can now display rays between two selected surfaces, including those which go through a selected semi-transparent surface.

)/

Rays 1 . - | Rays 1 . | Rays 1 £ |

i - Filter by Number and Type -
Filter by Numbter and Type - Filter by Number and Type y VP!
# W—T1—"[5% = #o——— % = # I [5% =
@ Solar < Solar < Solar
O Thermal
O Therma| O Thermal

: [ Environment
[ Environfnent O Environment

4 Filter by Starting Faces
(2 | Lens.1/FIOEFD

< Filter by Starting Faces

4 Filter by Stafting Faces
: % |D66_Lens.1/D66_FIOEFD

% |Lens.1/FI¢EFD

Faces of lens

9]

[ Show backward 4 Show backward

< Show backward

4 Filter by Faces Reached

Facel02/Pad.1/PartBody/Receptol

< Filter by Faces Reached

@' pdy/D66_Receptor/D66_Receptor.],

4 Filter by Faces Reached

Eiﬂ' Facel02/Pad.1/PartBody/Receptor

Screen face

]ﬁq 1 3

(4] 1 L+

[ | « 11l b
l [1Sh < Show forward I
[ Show forward ow forward
Crop Faces Rays Reach - Crop Faces Rays Reach >
Crop Faces Rays Reach > P
Appearance & Appearance - Af pea-ra nce :
= ’ : . = ILineswith Arrows 'I y i leeswnh Arraws 'l
= |Lines with Arrows v] X |00005 = EI
», [00005m = ¥, [00005m = , o
A 2 = X |2 =
x[? = X
& |Energy - | [ & [Energy ']@
& |Ener - | E
— —— eh——p@
@ CO— & CR— i =
= . rop Region .
Crop Region - Crop Region -
: = | @ Apply I <@ Cancel I Preview |
| @ apply | @ cancel | Preview | 5 ° Apply | @ Cancel | _Preview | .k‘ )

Restricted © 2017 Mentor Graphics Corporation Menlaro

A Siemens Business



Film Enhancements

B \vic RADIATION AND FILM CONDENSATION - new bc

MC RADIATION AND FILM CONDENSATION - new be.1
Input Data
om putational D
Fluid Subdomains
# Solid Materials
= I Boundary Conditions
Film Conditions
~ Film Condition 1
Heat Sources
¢ Radiative Surfaces

¢ Radiation Sources

Goals
Mesh
Results (r_000000.fld, 0 s)

Film thickness mapping - Import film thickness as a table of points. Used for transferring
results of film condensation to other simulation.
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EDA Import Enhancement

Import Material, Power Map.

Automatic definition of effective material properties from the layer structure.
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EDA Import Enhancement

Thermal Territory is ability to explicitly model only a selected area under a

component.
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Component Explorer Enhancement

Create/edit sources, 2R, LED, PCB and materials from the table.
Display total power applied.
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® SODIMM Connector-1 Solid Material 1
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® ram chip-2 Default Solid Material (Steel (Mikd)
S ram chip4 Default Solid Material (Steel (Mild)) —
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Q& Heatsink-5 Copper B
@ CPU Heat Pipe-1 Defautt Solid Material (Steel (Mild))
- @y Northbridge Heat Pipe-1 Defautt Solid Material (Steel (Mild))
I ®, Case-1 Default Solid Material (Steel (Miid)) | _lﬂ
1 k
Scan completed.
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Feature Goals for LED, 2R, NA.

Select a node (Junction, Bottom, or Top) to display in Postprocessor.
New Feature Goals for nodes of compact model set a part of feature definition.

EI.'ni Goals

...... ®_ LED Temperature (Junction)

. 2R Temperature (Case)
. Type |Osram Goldden Dragon
% NA Temperature (Node 31) e

T junction 597 °C

H LED Heat Generation Rate 1.2 W
EI'" MEEh Luminous Flux 128.08 Im

LED (Input)

Goal Plot 1

z’"SummaryV‘ RN DX
Goal Name Unit  Value  AveragedValue  MinimumValue  MaximumValue  Progress[%] UseInConvergence Delta  Criteria
(Osram Dragon LED 500 mA Temperature (Junction) ['C] 597 59.6 59.3 59.7 100 Yes 04 0.7
Osram Dragon LED 500 mA Temperature (Bottom) ['C] 5086 505 503 506 100 Yes 03 Q.7
Osram Dragon LED 400 mA (1) Temperature (Junction)  ['C] 556 b5.5 b5.2 55.7 100 Yes 04 0.7
Osram Dragon LED 400 mA (1) Temperature (Bottomn) ['C] 470 46.8 465 470 100 Yes 05 Q.7
Osram Dragon LED 400 mA (2) Temperature (Junction)  ['C]  55.7 b5.5 b5.3 55.7 100 Yes 04 0.7
Osram Dragon LED 400 mA (2) Temperature (Bottomn) ['C] 476 476 474 478 100 Yes 05 06
Osram Dragon LED 350 mA (1) Temperature (Junction)  ['C] 535 534 b3z2 536 100 Yes 04 0.7
Osram Dragon LED 350 mA (1) Temperature (Bottom) ['C] 460 45.8 456 46.0 100 Yes 04 0.6

# Goal Plot 1
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Fast Fourier Transformation

Fast Fourier Transformation allows to convert a time signal to the complex

frequency domain. A parameter oscillation (e.g. Pressure) can be represented
as Sound Pressure Level [dB]-Frequency plot.
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Extras

£ Thermoelectric Cooler 1 0 X
Component and Hot Face

+ Select Body (1) @

Solidl@main_chip-1

Dependency type

[Flgoal -table

3

Dependent on goal

TEC driving current as a function of Goal.
Mass and Volume Flow as a function of Goal.
Inlet Mass Flux.

Dynamic viscosity can be set as Point Goal (to get Re as equation goal).

IMaxTemperaiure

Tahle of values

V¥ Select Face (1) @ Goal Value Value e
Facel@main_chip-1 20°C 1A o A
149 °C 1A S
150 °C 01A ’
200 °C 01A 0.70
Parameters A 0585
#I  Dependency 3 0.40
- 025
~DT36
-DTH8 — -
D76 = 20.00 0.0
M 50.00 10,00 170.00
ML i Goal Value
DT3-4 [Pre-Defined\Marlow\DT3] -
Preview chart
Create/Edit...
- I I l Cancel I [ Help
0K Cancel —

£} Boundary Condition

Selection ~

« Select Object (1) 5% ]
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J.  Face Coordinate System
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IR
Inlet Mass Flow
Inlet Volume Flow
Inlet Velocity
Outlet Mass Flow
Outlet Volume Flow
Outlet Velocity

Flow Parameters A
e W Mass Flux |

M [0.0001 kg/(s*m~2) = [I|[#&]

Options N

Create associated goals
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13

Transferred HTC

Heat Transfer Coefficient can be transferred from other results (fld) file, or set
of files (in case of transient simulation).

Flight Mach number along trajectory
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(n 4 Dependency ?
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(®) EOEFD project
(O Results file (*d)

Table of results to fransfer

Valuet  FIOEFD Project Results File (*.fld)
0.1 Project 1 3337\Ready To Run\1\r_003850.fld ...
0.5 Project 2 3337\Ready To Run\2\r_000720.fid
0.8 Project 3 115\3354\Ball Valve\1\r_000030.fld ...
[ ox || concel Help

Missile nese temperature during the flight . 0
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Sector Periodicity

Sector periodicity allows to decrease mesh size in case of sector periodic tasks
(nozzle guide vanes for example).

m Single periodic domain only
m Not supported:

O Porous Media

O High Mach Number
Radiation
Rotating
Cavitation
Fluid Film, Sorption.
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Extended Real Gas Properties

NIST Database with extended properties of Real Gases is included

(available for Advanced license).

Water
Engineering
chlffaBase_ | Methane
(Modified Redlich
Kwong equation)
+18
substances

Real Gases
Water

NIST REFPROP
DataBase ' Methane

substances

T=280...1250 K Joule—-Thomson effect describes the temperature
change of a rea/ gas when it is forced through a porous
Pmax=44 MPa plug while kept insulated so that no heat is exchanged

with the environment.

T=90.69...611 K
Pmax=9.2 MPa

T=273.16...2000 K
Pmax=1000 MPa

T=90.69...625 K
Pmax=1000 MPa Relative error in Joule-Thomson Coefficient calculation:
EDB NIST REFPROP
Water 2,49% 1%
Methane 18,11% 1.21%
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https://en.wikipedia.org/wiki/Enthalpy#Throttling

Combustion

m Possibility to set Fuel or Oxidizer as a brutto formula.

= You can choose to set input Temperature as Temperature of initial
components or Temperature of combustion products.

Engineering Database

===

File Edit View Units Help

TSI ELl EX'1 P2y A1 PRy 4L 1 2
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MNew Combustible Mixture

Thermodynamic Parameters

R 101325 Pa

(@ Temperature of initial component

T z008°C

|| Pressure potential
|| Refer to the origin

() Temperature of combustion product
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API

Possibility to add heat sources and solid material to a component by name or
pre-selection, delete material or heat source condition using API (VBS, C++).
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Component Name

Heat Source [W]

Heat Source [W]

Heat Source [W]

Launch

FIoEFD

9 | screwhole lid-2
10 'screwhole lid-3

VS Heat Generation Rate 7
VS Heat Generation Rate 8

1
2 hdd sources for parts with Yellow List all sources Change to Yellow values
3 enclosure-1 1|VS Heat Generation Rate 1 1
4 inlet lid-1 2|VS Heat Generation Rate 2 2
5 outlet lid-1 3|VS Heat Generation Rate 3 3
Eoutlet lid-2 1|VS Heat Generation Rate 4 4
7 outlet lid-3 2|VS Heat Generation Rate 5 5
8 screwhole lid-1 3|VS Heat Generation Rate 6 6
3 7
3 8
|

v
M 4 » »| GENERAL | HEAT SOURCES ~ MATERIALS ¥J ]« i | » [l]
Reacy | 3 | (Bl @ es% (U (+)
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Calculation Manager, Microsoft HPC Job Scheduler

m Possibility to define queue of calculations on the server.
m Restrict maximum number of server’s cores used for a calculation.
m Using Microsoft Windows HPC Job Scheduler to manage calculations on the

Server.

', Remate Solver Setup

N

e

Parameter

Value

Directory for temporary remote solver files  C:\Users\alexey\AppData\Local\Temp!,

Port 30951
Maximum number of cores per calculation
I Run mode Put calculations in queue
A Total cores 2
0K ] ’ Cancel ]

b N —

-\, Remote Solver Setup

Parameter Value

Directory for temporary remote solver files  C:\Users\alexey\AppData\Local\Temp),
Port 30951

Maximum number of cores per calculation 2

I Run mode
Head node

Use Microsoft HPC Scheduler
RUF-KHARIT-W7

I User name
License server

E:\work\ATTO000 L. bty e\ workh\attD000 1. bet; 171...
C:\Program Files\FloEFD\FloEFD FEP17\bin\efds...

=

||| Solver network path
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Postprocessing

Min Max callouts on plot

Logarithmic scale for contours and vectors
Horizontal legend

Isosurface: number of values in a range
Cut plots: Normal to plane view
Parameters: Specific and Absolute Humidity
Parameters: Gradient custom parameter
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Usability

m Full Template: all data is saved in template (not only General Settings)

Display linked condition in the main project tree

“Don’t ask me again” for reset mesh and reset computational domain

Parametric Study: Vary Thermal Conductivity and Specific Heat

Rebuild Error don’t block boundary condition creating e
Display used cores in Monitor and logs incl. for Linux S S R e
Toggle to set periodic (cycling) time dependence

BC name is displayed in the caption of dialog

TEC driving current as a function of Goal

Damping factor for Goal dependent parameters
(to avoid oscillation in steady-state)
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FIOEFDView

Standalone viewer to explore FIOEFD results optionally including original CAD geometry.

CPU Cooler_l.efdscene X

=

=8

@ Default

@ cpu Cooler
@ PCB (PCB.1)
= @ Socket (Socket.1)
@ CPU (CPU.)

(% Retention Mechanism (Retent|

% Attach Clip (Attach Clip.1)
@ Copper Core (Copper Core.1)
@ Heat Sink (Heat Sink.1)
@ Fan Attach (Fan Attach.1)
- @ Fan (Fan.1)
€2 Results
=] ()) Cut Plots
- O cutpiot2
& K Goal Plots
#, Goal Plot 1
=-52 Flow Trajectories
-£8: Flow Trajectories 1
£2: Flow Trajectories 2

1 »

330.00
32842
326.83
325.25
323.67
322.08
32050
318.92
31733
315.75
314.17
31258
311.00

Temperature [K]
Flow Trajectories 1

Cut Plot 2: contours
Flow Trajectories 2
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Improved Geometry Handling (Beta)

Own Boolean Kernel (internal name is NGK) to automatically heal geometry
and significantly speedup CAD geometry extraction.

m The current procedure is based on CAD Run..
Boolean operations which are slow and not New Parametric Study..
” I ed ( se 1 COI‘e) v Improved geometry handling
para eliz u ] Automatic Rebuild

m The new Geometry Handling procedure
assumes creating solid and fluid bodies
using topology information by means of
FIOEFD internal mathematical kernel =
FIoEFD Boolean operations.

m As a result the preparation process can be
shared among many cores.

m The new algorithm will coexist with the
current version for a few years.
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Orbital module (Non-Documented Beta Feature)

= Planet parameters and location:

O Planet mass and radius

O Average distance to sun

0 Longitude from vernal equinox point

0 Period of rotation around sun
= Parameters of satellite orbit:

0 Orbit eccentricity, main half axis

0 Orbital inclination

0 Longitude of the ascending angle

O Argument of perigee

0 Initial point on the orbit
m Satellite orientation parameters:

0 Orientation on the planet center
Orientation on the sun
Orientation on satellite velocity
Orientation on vernal point

Longitude of the
ascending node

~" Ascending
node

>
- Satellite Orhit

Q
Q
Q
Q

Rotation around Speciﬁed axis Restricted © 2017 Mentor Graphics Corporation Menlal"O
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