COSMOSFloWorks 2004 Tutorial

First Steps - Ball Valve Design

ThisFirst Stepstutorial coversthe flow of water through aball valve assembly before and
after some design changes. The objective is to show how easy fluid flow ssimulation can
be using COSM OSFloWorksand how simpleitisto analyze design variations. Thesetwo
factors make COSM OSH oW orks the perfect tool for engineers who want to test the
impact of their design changes.

Conventions

Bold refers to buttons, icons or tabsto click on.
Courier referstoinformation you need to enter using the keyboard.

0O 0O O

Menu, Submenu indicates menu picks found in the main menu.

B

I talic is used for helpful notes and explanations.
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Open the SolidWorks Model COSMOSFloWorks 2004 Tutorial

Open the SolidWorks Model

Click File, Open. In the Open dialog box, browse to the
Ball Valve.SLDASM assembly located in the

First Steps - Ball Valve folder and click Open (or dou-
ble-click the assembly). Alternatively, you can drag and
drop the Ball Valve.SL DASM file to an empty area of "
SolidWorks window. Make sure, that the default config- 7 4
uration is the active one.

Thisisaball valve. Turning the handle closes or opens
the valve. The mate angle controls the opening angle.

Show the lids by clicking the features in the SolidWorks
Feature Manager (Lid 1 and Lid 2).

We utilize this model for the COSMOSFI oWorks simulation without many
significant changes. The user simply closestheinterior volume using extrusionswe
call lids. In this example the lids are semi-transparent allowing a view into the
valve.

On the Visualisation tab, set the Backgr ound color to white.

Create a COSMOSFloWorks Project

1-2

Click FloWorks, Project,Wizard_ [wizond Poosoctiome @l

T Bisgin tho prosct you must§ies apocity i coef
Peopect will Bie COnNeciad Yau Can sar usa ha culant configeration. or
creohe o current

Onceinside the Wizard, select Create
new in order to create a new configu-
ration and name it Project 1.

COSMOSFIoWorks will create a new
configuration and store all datain a
new folder.

nnnnnnnn

Click Next.
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Choose the system of unitS (S for thi S

project). Pleasekeepinmind that after |1 gal fathr = e Te
finishing the Wizard, you can change j ‘mm 'in
the unit system anytime with kg,day
Floworks, Units. ft = |
i T 5
f“; : L 315(\:\.-&.3-‘;
CH?/S m f&'{f?

cack |[CHwa> || cancel | bl

Within COSMOSFIoWorks, there are

some predefined systems of units. You can also define your own and switch
between them anytime.

Click Next.

%t the fl u| d type to L |q u | d . DO not Whzard - Fisid Typo and Physical Fostuias

. . Pl type

include any other physical features. Clud o e

E in solds® Auds s
“Carmnatanon Naﬂm mnd sar the “Grmmataon, ﬂl'\ﬂlﬂq * f had ﬂ?"ﬂﬂ'ﬁ
e mpordan (2.3, Cack.
el et thee “Time Setings” {your problem i unstsacy. Il oo want o
el higuolocty 9 s Mach o s Qi hin bt 3ox
narty-state and about 1 far tmnsiant analyses), hen click “High Mach
mhuﬂlw Chek " ftml 1o ?ﬂnbl urfece-4o-sutace radishon

aMM Lindor Hn;:’l;;u rﬂv&mmunom:n sicdar this flow as
Lawminne Onky or Turbam Cnby,
Fhysical losturgs

I™ Hgat ransferm salds

[Laminar and Turbul -
™ Time dependent I
I~ Geowinacnnl afincs. I

COSMOSFloWorks can analyze either

incompressible liquids or compressible gases, but not both in the same run. Not
only will COSMIOSFloWorks cal culate the fluid flow, but can also take into
account heat transfer within the solid(s) including surface-to-surface radiation.
Transient (time dependent) analyses are also possible. Gravitational effects can be
included for natural convection cases. The turbulent equations can be removed if
the flow is entirely laminar. Finally, COSMOSFIoWorks can handle low and high
Mach number compressible flows for gases. For this demonstration we will
perform a fluid flow simulation using a liquid and will not use any other physical
features.

Click Next.
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[N

Set the analysis type to I nternal.

We want to analyze the flow through
the structure. Thisiswhat we call an
internal analysis. The oppositeis an
external analysis, which isthe flow
around an object. Fromthis dialog
box you can also choose to ignore
cavities that are not relevant to the
flow analysis without having to fill
themin using additional features.

Click Next.

Click Next accepting the default zero
roughness value for al model walls.

You can specify the desired wall
roughness value applied by default to
all model walls.To set the roughness
value for a specific wall you can define
a Real Wall boundary condition. The
specified roughness value is the Rz
value.

COSMOSFloWorks 2004 Tutorial

..... @ pecey
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L d ek wou sh
Hthe solid bady in
h, then dick "sxcluda
CantiEd inyour
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<gack |[CHear | comcsl el

¥ Fi Py g applivd by % all of ¥ model
weils unlnss itis rdofined for & spocfic well by crosdng & Rioug
" Tha Frvaisn

kel

Choose Water SP asthefluid. Y ou can either double-click Water SP or select the

item in the left column and click Add.

COSMOSFIoWorks has an integrated
database containing several liquids,
gases and solids. Solids are used for
conduction in conjugate heat transfer
analyses. You can easily create your
own materials. Up to ten liquids or
gases can be chosen for each analysis
run.

Click Next.

‘Wizard - Selecting Fluid Substances

Flease salect the fluxds 10 ba snahyzad fram the dosabase. The path
indicotes the fle location in the engineenng daishase

Selngied fuids

Mama | Path

Wator 5P _PW Dinfinod
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8  Click Next accepting the default wall  CeTEmEmT
conditions. v Ak Aea e o et wih B bt 00

and sokd, 0 for o wals,
*iaat fir change p surinca mepn. ar e
0 ar fram the walls

L[] Snce we did not choose to calculate t t 1 T’J‘ H
the amount of heat transfer within the 4
solids we have the option of defining a
value of heat transfer for the surfaces
in contact with the fluid. Thisbox is
where we can set the default wall type. [ - —
Leave the default Adiabatic wall —
specifying the walls are perfectly
insulated (no heat escapes through the walls).

Dednuttwall condions

= Akt wnll
| Walllempsrans
T Hesflux

T Hgat ransier st

9 Click Next accepting the default for
theinitial conditions.

Far sigady swie problems peci,
intied vees fnal salutan o For
wansiont problems, plesse spacity he evsct intiel condivans, Fress
“Diasign” for nonusifcem setings

L[] Thisbox is where we can change the
default settings for pressure,
temperature and velocity. The closer
these values are set to the final values
determined in the analysis, the
guicker the analysis will finish. Snce e
we do not have any knowledge of the —
expected final values, we will not
modify themfor this demonstration.

10  Accept the default for the Result

Resolution. 5U R
Boundary candiies and suriace gonls
L[] Result Resolution is a measure of the -

desired level of accuracy of the

Planse selactha @EuR resokAcn o influsnce Ta scourscy ol e solution

results. It controls not only the

resol ution of the mesh, but also sets aflny 0
many parameters for the solver, e.g. ! i S e oyt

the convergence criteria. The higher J —

the Result Resolution, the finer the i s |

mesh will be and the stricter the
convergence criteria will be set. Thus, Result Resolution deter mines the balance
between precise results and computation time. Entering values for the minimum
gap size and minimum wall thickness is important when you have small features.
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1-6

Setting these values accurately ensures your small features are not “ passed over”
by the mesh. For our model we type the value of the minimum flow passage as the
minimum gap size.

Click the Manual specification of the minimum gap size box. Enter the value
0.0093 m for the minimum flow passage.

Click Next.
11 Click Finish.

Suminary o8 thi inpet infarmation

L Thisbox provides an overview of the e :
selections made during the wizard. = f i A————

Comment

Syystum of unks;
Line P Dinfino<Si (kg5

[ Aneiysis hpe. Intemel
Evchude cenitos without fow condhicns. On

Fagull resaluban level 3

Goomety nesolution
Evluntion of mnimem gap siva - Manuol
hanimum gog size: 00043 m
Evaluation of menimen woll thickness. Auloenetic

Now COSMOSFIoWorks creates a new configuration with the COSM OSF oWorks data
attached.

Click onthe SolidWorks Configuration Manager to show the new con- [ @
figuration.

EJ Notice the name of the new configuration has the =¥ Ball Valve Corfiguration(s] [Project 1)

name you entered in the Wizard. |t§ Byl

Go to the COSM OSFloWor ks Design Tree and open al the icons. T® b [

Ed Wewill use the COSMIOSFloWorks Design Tree to define ‘F .
our analysis, just asthe SolidWorks Feature Manager is = ™' & ‘torgustons bon
uw to des gn your rmdds. ----- ,J.Y.x Global Coordinate System

..... 98 Local Iritial Mesh

----- g Transfernred Boundary Conditions
----- 8 Component Control

----- Eﬁ Boundary Conditions

..... [2 Fans

----- E) Heat Sources

..... ) Initial Conditiorrs

----- % Parous Conditions

----- m Goals

H% Fesultz
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Right-click the Computational Domain icon and select Hide to hide the black wire-
frame box.

L Computational Domain istheicon used to modify & Piect

the size and visualization of the volume being i o —
analyzed. The wireframe box enveloping themodel T Gisal coordinan g

is the visualization of the limits of the - " Local il Mesk -
Computatl Onal domal n. i e gk Transferred Boundary Conditions

Boundary Conditions

A boundary condition is required anywhere fluid enters or exits the system and can be
set as a Pressure, Mass Flow, Volume Flow or Velocity.

1 In the COSMOSFloWorks Design Tree, right- -8 Local Inital Mesh

click the Boundary Conditionsiconand i Loyt Boundly Condirs
P armpanent L.ontnd
select Insert Boundary Condition. o

..... [1Z Fans

..... 02 Heat Sources
..... W Iritial Conditions
..... % Porous Conditions

2 Select theinner face of the Lid 1 part as
shown. (To access the inner face, right-click
the mouse to cycle through the faces under the
cursor until theinner face is highlighted, then
click the left mouse button).
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3

Select Flow openings and I nlet Busndeny Gomtiion &
Mass Flow = —
) Basic 521 of boundany conditions Type of beundory condition: ILI
< Dok opeinge InletValume Flow i
T Bressiss pponags g:l‘;ﬂ:;‘?ﬂm .—HEE._.J
e e aratox 5

Facat to spply boundary condition:

Filirnce s IK ¥

Set the M ass flow rate normal to
face to 0.5 kg/s under the Settings
tab.

i Thermedynamic Parameters |

I Showadvancad paramatars. [Jiiza |

Click OK. The new Inlet Mass Flow1 item appearsin 1% Boundary Conditions
the COSMOSFloWorks Design Tree. [ InletMass Flow!

With the definition just made, we told COSMOSFIoWorks that at this opening 0.5
kilogram of water per second is flowing into the valve. Within this dialog box we
can also specify a swirl to the flow, a non-uniform profile and time dependent
properties to the flow. The mass flow at the outlet does not need to be specified due
to the conservation of mass; mass flow in equals mass flow out. Therefore another
different condition must be specified. An outlet pressure should be used to identify
this condition.

Select the inner face of the Lid 2 part as shown. (To
access the inner face, right-click the mouseto cycle
through the faces under the cursor until the inner face
is highlighted, then click the left mouse button).

Right-click the Boundary Conditionsicon and select
Insert Boundary Condition.
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8 Select Pressure openings and _
. Detmition | Seings |
3 at I C Pr e$u r e' Basic 51 of boundany condifions Type of boundery condition: I—T—l
C Eowopanngs Tolal Fressura L
¢ (=

Wil

Facat ta spply boundary condition:

Cgardinate systan:
u u b Global Coordinete System

Bipfirmnce mas |>< -

9 Keep the defaults under Settings. e L]
Defintion | Setnis |

T o]

Temparanre zlglazzf it ib__l

™ Show acdvancod paramotins

10 CI|Ck OK . The new StatIC PreSngel |tem appears in ,,]_Y.x Global Coordinate System
the COSMOSFloWorks Design Tree. G Local It esh

i Transferred Boundary Conditions
P18 Component Cantrol
[_]Eﬁ Boundary Conditions
Eﬁ Inlet b ass Flowi
Eﬁ Static Pressurel
[IZ Fans

With the definition just made, we told COSMOSFIoWorks that at this opening the
fluid exits the model to an area of static atmospheric pressure. Within this dialog
box we can also set time dependent properties to the pressure.
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Define the Engineering Goal

1 Right-click the COSM OSFloWorks Design Tree EE‘@ Boundary Conditions
Goalsicon and select Insert Surface Goal. ¥ Inlet Mass Flow!
L Static Prassure
-[Z Fans

',3) Heat Sources
) Initial Conditions
% Porous Conditions
- ﬁ Insert Global Goal..
EI% Resul
& o

’ St Insert Yolume Goal...
2  Clickthelnlet MassFlowl itemto select theface B e

L, Gkl Counfraste Systess
T Lucal lishsl M

Ingert Surace Goal ..

where it isgoing to be applied .
o8] Beurcly Condicrs .

3  Select Static Pressure as Goal type. ; ey E—
4  AccepttoUsethegoal for convergencecontrol mmm

and keep the Average Value. Tl S .

Foces to apphy the surface goal

L If the Use the goal for convergence control SR

check box is not selected for a goal, it will not

influence the task stopping criteria. Such goals
can be used as monitoring parameters to give
you additional information about processes
occurring in your model without affecting the = conce tiop
other results and the total calculation time.

¥ Lsa the goal for convergenca cantal

5  Click OK. Thenew SG Average Static Pressurel & # goals
item appears in the COSMOSF oWorks Design P 5G Average Stalic Pressure]
Tree.

L Engineering goals arethe parametersin which the user isinterested. Setting goals
isin essence a way of conveying to COSMOSFIoWorks what you are trying to get
out of the analysis, as well as a means of reducing the time COSMOSFIoWorks
takes to reach a solution. By only selecting the variable which the user desires
accurate values for, COSVIOSFIoWor ks knows which variables are important to
converge upon (the variables selected as goals) and which can be less accurate
(the variables not selected as goals) in the interest of time. Goals can be set
throughout the entire domain (Global Goals), in a selected area (Surface Goal) or
within a selected volume (Volume Goal). Furthermore, COSMOSFIoWorks can
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consider the average value, the minimum value or the maximum value for goal
settings. You can also define an Equation Goal that is a goal defined by an
equation (basic mathematical functions) with the existing goals as variables. The
eguation goal allows you to calculate the parameter of interest (i.e., pressure
drop) and keeps this information in the project for later reference.

Click File, Save.
Solution
1 Click Floworks, Solve, Run. Y T
2 C“Ck Run.  Mew calculatian LClose
el

L] The solver should take a few minutesto run on a
500MHz P11 platform.

r

Monitor the Solver

L[] Thisisthe solution monitor ;
dialog box. Ontheleftisalogof [su>c + m@m wa ¢
each step taken inthe solution  |EEe—————C L 77—

process. On theright isan Fanacts 201

information dialog box with -0

mesh information and any ke 1017

warnings concerning the

analysis. Do not be surprised

when the error message“ A

vortex crosses the pressure ==

opening” islisted. We will

explain this later during the L m—— — -
demonstration. =

1 Click Insert Goal Plot @ onthe Solver toolbar. The Add/Remove Goalsdiaog
box appears.

1-11
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2  Double-click the SG Average AdfomaveGoe

i X ? .'wmlnhlngul:: Snlocted goss —
Static Pressurel in the Available - || [55 Average SrcPressre Q
goalslist and click OK. e -

[
R ) -

Platgapson: IE.c al plot 1

L Thisisthe Goals Dialog box and

each goal created earlier islisted WS Azt Sk sl TS5 o =6z
above. Here you can see the current i Absolute Scale(Auto Min.Auto Max)
value and graph for each goal as well i

asthe current progress towards Lasnd|

completion given as a percentage. The il | , _ Herations
progress value is only an estimate and g = 2 = b

the rate of progress generally increases
with time.

3 Click Insert Preview | onthe Solver toolbar.

4  Thisisthe Preview Settingsdialog z
box. Selecting any SolidWorks plane Deseon | Setings | mage Awbutss | Optons | Fagon|

from the SolidWorks Feature Manager —
Tree and pressing OK will create a pre- Frans opeet o 4

view plot of the solution on that plane. [— e
For thismodel plane2 isagood . ot

choice to use as the preview plane. The o  hoies

preview plane can be chosen anytime S Yooy secos

from the SolidWorks Feature Manager.

L The prGVI ew allows one to look at ® Prassural Plana? 640x400_Auta Update )
the results while the calculation is s i JE il
still running. This helpsto
determineif all the boundary
conditions are correctly defined
and gives the user an idea of how

Min=tb/40.3 Pa Max=120843 Pa

the 3)| Utlon Wl ” |00k a/en at thIS leration=19 -]

ol | pLi 7}

early stage. At the start of the run
the results might look odd or change abruptly. However, as the run progresses
these changes will lessen and the results will settlein on a converged solution. The
result can be displayed either in contour-, isoline- or vector-representation.

1-12



COSMOSFloWorks 2004 Tutorial Access the Results

5  When the solver isfinished, close the monitor by clicking File, Close.

Access the Results

1 Click FlowWorks, Results, Display, Transparency and
set the model transparency to 0.75. Vas o vet

1

L) Thefirst step for resultsisto generate a transparent view
of the geometry, a ‘glass-body’. Thisway, you can easily [ cwcel |t
see where cut planes etc. are located with respect to the
geometry.

2 Right-click the Resultsicon and select L oad B S
Resultsto activate the postprocessor.

Load Results
Select Results
Flot Manager..
Customn Parametars

3 Inthe L oad Results dlalog bOX, keep m:m_mzm
the default project’ sresultsfile (Lfld) & el =
and click Open.

Cut Plots

1  Right-click the Cut Plotsicon and select Insert.  &.43 Resutis
o B
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Cut Plots

2

3

the cut plane. To do this, click onthe  “f IS Rl sl — o
SolidWorks Feature Manager tab e G aic ooy
and select Plane 2. ! e EE fsvem |
Cancel
Click OK. Sectan plane definion [Fetorence = Help
Section position; Section plane/facs;
Thisisthe plot you should see. o 3 —

[N

1-14
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Specify a plane. Choose Plane 2 &S o =

A cut plot displays any result on any
SolidWorks plane. The representation can be asa
contour plot, asisolinesor asvectors—and also in any
combination of the above (e.g. contour with overlaid
vectors.

To access additional options for this and other plots,
either double-click on the color scale or right-click the
Resultsicon and select View Settings.

Within the View Settings dialog box

View Hettings .'-?Ji]
you have the ability to change the e e, i
global options for each plot type. e R Ty
Some options available are: 2 T LI open_
changing the variable being Sl 3 E o
displayed and the number of colors Nty H:m_v:«ml
used for the scale. The_ beﬁt_ way to f— =
learn each of these optionsisthrough
experimentation.

Change the contour cut plot to avector cut plot. TO & 68 Resutts
do this, right-click the Cut Plot 1 icon and select ER § Cut Plts
Edit Definition.

N Sun‘ace Pw
fb lsosurface  Hide
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6 Clear Contoursand select Vectors

in the plot definition.
7  Click OK.

Thisisthe plot you should see.

L The vectors can be made larger from the Vectorstab in
the View Setting dialog box. The vector spacing can
also be controlled from the Settings tab in the Cut Plot
dialog box. Notice how the flow must navigate around
the sharp corners on the Ball. Our design change will

focus on this feature.

Surface Plots

Surface Plots

Detniion | Setings | Fegion | Animation |

- Pluid Solid Porous O
I {Cantours| I= Cantaar I~ Canit
; Apply
™ [solines IT {salme r :
 Yaciors: F WaEor Miew Semngs...
Cancel
Eection plane definition: |F|r.,\,.,mm j Help
Section position; Section planefacs;
3 [—

Right-click the Cut Plot 1 icon and select Hide. =58 Results
E|(j} CutPlats
1 Right-click the Surface Plotsicon and select I nsert. @ CutPiot]

2 Select the Use all faces check box.

Detnition | Setings | Regian | o
3 Select the Contours check box. T — T‘
e \iew Sefings...
(L]  The same basic options are available for oo cuca
Surface Plotsasfor Cut Plots. Feel freeto w0 s
experiment with different combinations on
your own. st

ﬁ Isnsurfatm

% Flow Trajectories
E o Plots
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Isosurface Plots

B

Click OK and you get the following picture:

This plot shows the pressure distribution on all faces of
the valve in contact with the fluid. You can also select
one or more single surfaces for this plot, which do not
have to be planar.

1-16

Right-click the Surface Plot 1 icon and select Hide.

1

Thisisthe plot that will appear.

Right-click the | sosurfacesicon and select Show.

The Isosurfaceis a 3-Dimensional surface created by
COSMOSFIoWorks at a constant value for a specific
variable. The value and variable can be altered in the
View Settings dialog box under the | sosur faces tab.

Right-click in the white areaand select View Settingsto
enter the dialog.

Go to | sosur faces tab.

Examine the options under thisdialog View Settinos e
box. Try making two changes. The first s T e T o ||
isto click in the Use from contour s so Lo i st  Use i e b |
that the color of the isosurface be col- feme 7] |
ored in the same manner as the pressure \ A —'H —
™ Animation rimete, =

value on a contour plot. SR Nu:m . [vinsir. Cocel

Grid... Redion... lﬁ licls
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5

Secondly, click at a second location on

the slide bar and notice the addition of a

second slider. These sliders can later be
removed by dragging them all of the

way out of the dialog box.
Click OK and you should see something

similar to thisimage.

The isosurfaceis a useful way of

determining the exact area, in 3-dimensions, where the
flow reached a certain pressure, velocity or other

variable.

Flow Trajectory Plots

Flow Trajectory Plots

View Seltings
Contows | lsolines | Weelos | Flow Trajectories |
|sosurfaces Optiors I Coordinate System ok
[~ Setting
@ Use from contours ' Use fived color _ ey |
Parameter. IPressure = Open...
I J J ] Saveds..
| o | | e Y B | i
95206 103703 112508 tzeer Fesst MindMas
™ Animation Erimate.
Fired|colar ! Cancel
- Ilumber ot frames:
= Help
Grid... Region... 10 _I:‘l

Right-click the I sosurfaces icon and select Hide.

1

El% Results
4@ CutPlots

Right-click the Flow Trajectoriesicon and select

Insert.

Inthe COSMOS-
Floworks Design Tree,
click the Static
Pressurel item to select
theinner face of the
outlet Lid 2 part.

Set the Number of tra-
jectoriesto 16.

-~ CutPlot1
= Surface Plots
‘ Surface Flot1
% lsosurfaces

==
A8 e Plots
7 Surface Paramsters
% Frojact
= st Data
[ Computational Dam MMUHI'Iahlu | Botinggs | Particle | Excel | Animation |
LI, Global Coordinate S P _,LI
o Conwol [| BARCIER
144 Boundary Condon: || Doth w] T Physioel gericies Aapty |
15 Inlet Mass Flow!
- St it o [
[17 Fans
04 Hosml Sourcns Capetin Curvien |
¥ Innad Condians
s % Egl:)l:s Conditions Nurhber of vajeciories: ,&I
B S0 Auvagn Sta 16 | el I
= 1R Fesulls
= CutPlots
# CutPlatl
£ Surlacs ot
a Surtace Flot 1
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XY Plots

XY Plots

COSMOSFloWorks 2004 Tutorial

Click OK and your picture should look like the follow-
ing:

Using Flow trajectories you can show the flow
streamlines and paths of particles with mass and
temperature that are inserted into the fluid. Flow
trajectories provide a very good image of the 3D fluid
flow. You can also see how parameters change along
each trajectory by exporting data into Excel.
Additionally, you can save trajectories as SolidWorks
reference curves.

For this plot we selected the outlet lid (any flat face or sketch can be selected) and
therefore every trajectory crosses that selected face. The trajectories can also be
colored by values of whatever variable chosen in the View Settings dialog box.
Notice the trajectories that are entering and exiting through the exit lid. Thisisthe
reason for the warning we received during the solver. COSMOSFIoWor ks war ns
us of inappropriate analysis conditions so that we do not need to be CFD experts.
When flow both enters and exits the same opening, the accuracy of the results will
worsen. In a case such as this, one would typically add the next component to the
model (such as a pipe extending the computational domain) so that the vortex does
not occur at an opening.

1-18

Right-click the Flow Trajectories 1 icon and select Hide.

We want to plot pressure and velocity along the valve. We
have already created a SolidWorks sketch containing several
lines.

This sketch work does not have to be done ahead of time and
your sketch lines can be created after the analysis has fin-
ished. Take alook at Sketch 1 in the SolidWorks Feature
Manager Tree.

1

Right-click the XY Plotsicon and select I nsert.
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2 Choose Ve ocity and Pressur e as Phys-
ical parameters. Select Sketchl from
the SolidWorks Feature Manager.

1 = Input sketchisfrures

1
Turngursturis
Cienzity

W Vinloety
Hevelooy LCoardinste system
“viaelocity
Favlutity
Heat Transler Coefiiciant

Leave al other options as defaults.

Heat Flux Plotoptions
Waler SF Mass Frachon Abgorssn

Wstnr 5P Valumn Fraction |Curw Langth :I
Fluid Temperawure Terpiois:
|y\yplc|'s h j
Gonmedny esghiion
i max
I
F
Frarapmetin rsolion
min e
I
8]

W Ipampalata

3  Click OK. MSExcel will openand
generate two lists of data points as
well astwo graphs, one for Velocity
and the other for Pressure. One of
these plotsis the one shown below.
Y ou will need to toggle between dif-
ferent sheetsin Excel to view each

graph. :

Velocity (mis)

Curve Length (m)

L The XY Plot allows you to view any result along sketched lines. The data is put
directly into Excel.

Surface Parameters

Surface Parameter sistheicon used to determine pressures, forces, heat flux aswell as
many other variables on any face within your model contacting the fluid. For this type of
analysisit would probably be of interest to calculate the average static pressure drop
from the valve inlet to outlet.
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1

Right-click the Surface Parameter sicon and select -8 %Y Plots
oL )y Plot

Insert.

4

Inthe COSM OSFloWorks Design
Tree, click the Inlet Mass Flowl

item to select the inner face of the
inlet Lid 1 part.

Dafison |Local | vingmi|

Click Apply.

Select the L ocal tab.

mmmmmm | Awerage | Bulk Avera
128864 128805 [128704 ] 128723
2932 | 24

al
. re [fluic) [K] 2032 2932 3.2

rsity [kadm™3] 998193 998193 998.193  998.193 Excel
Total Pressure [Pa] 129933 130074 129932 120992
Dynamic Pressure [Pa] 1268.81  1268.81 126881 126881 Cancel
Welocity [m/s] 1.59443  1.59443 1.59443  1.59443
Heat Flux [w/m"2] 0 0 0 0 Help
“water SP Mass Fraction [ ] 1 1 1 —
Water SPWolume Fraction [ ] 1 1 1

4| |

The average static pressure at theinlet face is shown to be 128724 Pa. We already
know that the outlet static pressure is 101325 Pa since we applied it previously as
a boundary condition. So, the average static pressure drop through the valve is
calculated to be 27399 Pa.

Close the Surface Parameter s dialog box.
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This section is intended to show you how easy it is to analyze design variations.
The variations can be different geometric dimensions, new features, new partsin
an assembly — whatever! Thisis the heart of COSMOSFoWorks and is what
allows design engineers to quickly and easily determine which designs have
promise, and which designs are unlikely to be successful. For this example, we will
see how filleting two sharp edges will influence the pressure drop through the
valve. If there is no improvement, it will not be worth the extra manufacturing
costs.

Create a new configuration using the SolidWorks Configuration Manager Tree.
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Right-click the root item in the SolidWorks Configuration @R

Manager and select Add Configuration. £ Project1 D

WiEw Setinns
Zoomto Selection

In the Configur ation Name box type
Project 2.

Click OK.

I Use configurasion specific colar
Fropedins for nosdy inserad toms
F Suppress fealures and metes
I™ Hide component models
F Suppiess companant madels

Part numbes displayed whan usad in & bill afmatarials
[[!n]l\."nhm SLOASM

™ Dan't show child companants in BOM whisn usad &5 sub-assanmbly

Go to SolidWorks FeatureM anager, right-click the
Ball item and select Open ball.sldprt.

% Side 1¢2»
-

Handle  Go To..

Lid<1>  Suppress

Lid<Z>  Hide components
Il Group’ Setto Lightwaight
Loy () Ske Fix

Component Properies..

Delete

Smartates
Mowe Component
Wie wiates

Ed Part
Open ball sldgrt
Reload

Create a new configuration using the SolidWorks Configuration Manager Tree.

1

Right-click the root item in the SolidWorks Configuration
Manager and select Add Configuration.

:n'ki Configuration
Document Properties...
Edit Dimension Access
e S

Zoom to Selection

Name the new configuration as .
e S_f illet Ball. I].SulﬁllletElo!,I" —

Comment

Click OK. (iR

I Lize configuration specific color
Prespinrtsis s iy ingetived dems

F Zuppress features
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4 Add al1,5 mm fillet to the shown i B
face. §
Fillet Type ‘ a |
& Constart radius
1 Face il \'x \
™ Multipiles e Sl B 5]
P Tangent propagation o
5 Back inthe assembly, right-click the em :
Ba” |tem and %Iect Com ponent r::::::::;:e Fol [stnceld [ Fulbamg: Bare>
Pr Opert|es- ::ualno.:,umem F.'mh- |I"\|'..'HII SLOFET M
isibility
6 At the bottom of the Component
Properties dialog box change the I bode sl caor
configuration of the Ball part to the Prmo e
new filleted one. P
Feterenced configuration
Ll F] “in-usa” or b
U namied configuighon—— [Sienciar B

[oe |

I Specify configurations to change =

Cancal |

7 Click OK to confirm and close the dialog.

Now we have replaced the old ball with our new 1.5 fillet
Ball. All we need to do now isre-solve the assembly and
compare the results of the two designs. In order to make the
results comparable with the previous model, it would be
necessary to adjust the valve angle to match the size of the
flow passage of thefirst model. In this example, we will not

do this.
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8 Activate Project 1 by using the Configuration Man-  ® Ball‘vaive Configuration(s) (Project2)

% default
ager Tree. ! T ——
O By M how Configuration
Delete
Properies...
Clone the Project
1 Click Floworks, Project, Clone Project. Cione Project
" Create new
2 Click Add to existing. # A B
3 Inthe Existing configuration list select Project 2. |
Existing configuration
Click OK. Select Yesfor each message dialog
box that appears after you click OK. -
app y 0K Cancel ‘ Help |

L] Now the COSMOSFIoWorks project we have chosen is added to the SolidWorks
project which contains the geometry that has been changed. All our input data are
copied, so we do not need to define our openings or goals again. The Boundary
Conditions can be changed, deleted or added. All changes to the geometry will
only be applied to this new configuration, so the old results are till saved. Please
follow the previously described steps for solving and for viewing the results.

Analyze a Design Variant in the COSMOSFloWorks Application

L Inthe previous sections we examined how you could compar e results from
different geometries. You may also want to run the same geometry over a range of
flow rates. This section shows how quick and easy it can be to do that kind of
parametric study. Here we are going to change the mass flow to 0.75 kg/s.

Activate the Project 1 configuration.
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1 Create acopy of the Project 1 project by clicking
FloWorks, Project, Clone Project. & Croatanew

" Add o existing
2 Typeproject 3 forthenew project nameand  Corfaucionnone
click OK. e

| El

[T Copy results

Cancel ‘ Help |

COSMOSHF oWorks now creates anew configuration. All our input data are copied, so
we do not need to define our openings or goals again. The Boundary Conditions can be
changed, deleted or added. All changes to the geometry will only be applied to this new
configuration, so the old results remain valid. After changing the inlet flow rate value to
0.75 kg/s you would be ready to run again. Please follow the previously described steps
for solving and for viewing the results.

Imagine being the designer of this ball valve. How would you make decisions concern-
ing your design? If you had to determine whether the benefit of modifying the design as
we have just done outweighed the extra costs, how would you do this? Engineers have to
make decisions such asthis every day, and COSMOSFloWorksis atool to help them
make those decisions. Every engineer who is required to make design decisionsinvolv-
ing fluid and heat transfer should utilize COSM OSF oWorksto test their ideas, allowing
for fewer prototypes and quicker design cycles.



