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Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Scroll down Parameters,
expand Loads & Mo-
tion and set Force units
to Gram force, Fig. 4.
Gram force unit is p.

Click Next.

Analysis Type:
Under Analysis type,
select External, Fig. 5.

Check Exclude cavities
without flow conditions
and Exclude internal
space, Fig. S.

Set Reference axis to Z,
Fig. 5.

Click Next.
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Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Step 18.

Default Fluid:

Expand Liquids, scroll
down and select
Water, then click Add,
Fig. 6.

Click Next.

Wall Conditions:
Use the default values
for wall condition,
Fig. 7.

Click Next.

Initial Conditions:
Under Velocity param-
eters set Velocity in
Z direction to -15
Mile/h, Fig. 8. (click
and key-in -15).

Click Finish.
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C. Computational Domain.

Step 1. Click Tools Menu > Flow Simulation > Computational Domain.

Step 2. Set values as shown here and Fig. 9.

@x X max .09
@x X min 0

&, Ymax .033

AR . co-ive

[ﬂz Z max .13

I co-tive

Step 3. Set At X min to Symmetry E}:l, Fig. 10.

Step 4. Click OK w" in Property Manager.

@ Computational Domain @

v X

Type ~
3D simulation

@ 20 simulation

Size and Conditions Ea

&, D.ng‘ :II =
@x Dm‘ :II -

@, DDSSm‘ j =

&, -o.usm‘ j| -]

@, [iEm j =
&, |-0.4m~ j =

Appearance b

Fig. 9

@ Computational Domain @
v X

Type ~

30 simulation
@ 20 simulation

Size and Conditions Ea

&, 00w _‘IJ-
N —
o pr—am Y

&, [00Em —I o~
@, [iEm j =
@, [ddm j =

Appearance b

Fig. 10

Step 5. Click Front @ on the Views toolbar (Ctrl-1). Use Z key to zoom out to view domain,

Fig. 11.

Step 6. Only half the boat should be inside the domam Fig. 12. This will reduce the solver time.
Solver can take several minutes. .
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D. Insert Global Goals.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

E. Run Anal

Step 1.

Step 2. Click Run in the Run dialog box, Fig. 15.

Click Isometric

W

Click the Flow Simulation tab

Click Flow Simulation Features

lation toolbar and click Global Goals from the menu.

Drag the edge of the Feature Manager to the right to expand,

Fig. 13.

on the Standard Views toolbar. (Ctrl-7)

=R

5| . .
= | in the Feature Manager, Fig. 13.
=
Flow
Simulation .
Features | ON the Flow Simu-

In the Global Goals Property Manager:

scroll down the Parameters to Force (Y), Fig. 13

and check:
Force (Y)
Force (Z)

click OK ## .

Rename the goals to Lift and Drag. To rename, click Force
Fig. 14. Rename Force (Z)

(Y), press F2 key and key-in Lift,
to Drag.
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v X
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Parameter [vair | & e [ B us [«
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Velacity ) O od g
Mach Humber O oo o
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Turbulent Dissipation O oo d
Heat Flux O 00
Wall Temperature O oo
Heat Transfer Rate O
Total Enthalpy Rate O
Farmal Force |
Marmal Force i) |
Mormal Farce (1) O
Marmal Force @ O p—
Farce O
) |
]
Force @) §
Friction Farce O
Frictinn Frrcs i ] vl LI

-Z*x IGIobaI Coordingte System
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Ctr] S L.£5: Project(1) L.£8 Project(1)
- Fig. 13
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=t Input Data E@ Input Data
! [Z]) Computational Domain P -] computational Domain Expand
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: Eﬂ Boundary Conditions : Eﬂ Boundary Conditions
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[ % Results (Mot loaded) ---% Results (Mot loaded)
Fig. 14
- R 2]
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D’ ¥ tesh I™ | Tiake previous results
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. . . V' Salve [
Click Run | Run | on the Flow Simulation r _ |
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Batch Results... |
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F. Solver. _loix]
S 1 I h S 1 d. 1 b File Calculabion  Wiew  Insert  Window  Help
tep 1. Inthe olver dialog box "0 2G| 2 BRI S| T
you can view Calculation —oix] SEIET
tlme left Parameter Yalug I Event Iteration | Time
? Skatus Solver is Finished., Mesh generation started 06:32:41 , Mar 21
Fig. 16 The CPU tlme Cells 12,220 Mesh generation normally Finished 06:32:43 , Mar 21
' . Fluid cells 10,393 Preparing data for calculation 06:32:44 , Mar 21
runs around 2—3 minutes. solid cells 1,822 Calculation started 1] 06:32:45 , Mar 21
Partial cells 1,460 Calculation has converged since th... | 52 06:32:59 , Mar 21
Iterations 53 Goals are conwerged 52
. . Last iteration finished 06:32:59 Calculation Finished 53 06:33:00 , Mar 21
Step 2. When the calculation is CPU tirne per last iberation 00:00:00
. . Travels 1.22623
done view the drag mn the Iterations per 1 travel 44
: Cpu kime 0:0:15
SOlver’ Clle Insert Menu Calculation time left 0:0:0 ~
> Goal Table, Fig. 17. funst e
Warning [ comment |
Our drag was -914.7. o—
Log g Info |
Ready Salver iz finizshed Tterations : 53 v

Step 3. Close the Solver dialog

box, click File Menu >
Close.

Eﬂ List of Goals

ame Current Value Progress
Di g )

Fig. 16

101,287 p -1270.77 p

Step 4. Save. Use Ctrl-S.

Fig. 17

CHEIR RIS

G. Surface Plots.
Step 1. Right click Computational Domain in Flow

Simulation tree and click Hide, Fig. 18.

O

on the Flow Simula-

Step 2. Click Surface Plot
tion toolbar.

Step 3. In the Property Manager, set:

under Selection, Fig. 19

-8 Results (1.Ad)

<» Surface Plot @
ﬁ’ Projects v X .
= u=ﬂ Default
L..£5: Project(1) Selection A
E&: Project(1) EB]
E| @ Input Data
- Computational Domain
. Fluid Subc - Edik Definition, .. :
Eﬂ Boundary W Use all faces
Pz Goals ™ wirror resu\ts
[ T
PE Drag Display ~
. @ Mesh

Fig. 18

check Use all faces

CHEIER RIS

under Display
select Contours

ﬁ’ Projects
= u=ﬂ Default

Project(1)

under Contours

click Adjust Minimum and Maximum

4
120900 for Maximum E pressure

76100 for Minimum Ei pressure

click OK w# .
Step 4. After viewing the Surface Plot, expand Results
in Flow Simulation tree and expand Surface
Plots. Right click Surface Plots 1
and click Hide, .
Fig. 21.

Save. Use
Ctrl-S.

Step 5.
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E| 0 Input Data
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LR
PE Drag
- [ Mesh

ﬂEE Mesh
-3¢ Cut Plats
=t {) Surface Plots
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é Isosurfaces Edit Definition. ..

Flaw Trajeck
Particle Studi

Clear'aNgpiide

E] Contours
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Vectors
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Mesh
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R
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=
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Fig. 19
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H. Flow Trajectories.

£5: Flow Trajectories @
Step 1. Click Flow Trajectories | £2: | on the Flow Simulation toolbar. T
Starting Points Ll
Step 2. In the Flow Trajectories Property Manager: )
under Starting Points, Fig. 22
Select References by selecting all the faces of the hull on left
side and rear face, Fig 23. To view rear, hold down middle mouse but- :
ton (wheel) and drag to rotate view ¥ B
F Appearance Ll
Number of Points |g+#| 20
& ILines 'l
under Appearance X N |
. . &% . 8 |Pressure - E{]
Draw Trajectories As &% Lines S
Line Width 3 2 e ;
click OK % . Fig. 22
. : o . . . @ B & @ =
Step 3. After viewing the flow trajectories, right click Flow Trajectories 1 @p‘]t [ETe®] =]
in Flow Simulation tree and click Hide, Fig. 25. B
%?2 Projectil) o
Step 4. Save. Use Ctrl-S. -8 s
omputational Domain
| @ Fluid Subdomains
Eﬂ Boundary Conditions
- B Mesh
5% Results (1.fid)
omg Particle Stuc Edit Definition, .,
f
[IE volume Pare o

Fig. 24
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l. Goal Plot- . Goal Plot @
. . . v X
Step 1. Click Goal Plot % on the Flow Simulation toolbar.
Goals Eal
i IAHGoaIs 'I
Step 2. In the Goal Plot Property Manager; = §
under Goals, Fig. 26
check All
under Options o Tra—
click Export to Excel -
. . ptions Ead
An Excel file is opened. Note the Drag, Fig. 27. I Group chats by parsmeter
Click the Drag tab at the bottom of the Excel file to view [Exce Workbook ris) X
the chart, Fig. 27.
_snow
Close the Excel file. 5
Expart to Excel
Click OK " . :
Fig. 26
|E|| HY-o-Z3 I+ Goal Plat 1L.xlsx - Microsoft Excel non-commercial use o B E2
m Hame Insert Page Layout Farmulas Data Review View Acrobat & o =T
& - " .. = = ) | Ge=Inset~ X -
By~ Calibri 1l A = f; B = General - ij?‘ %‘i‘/ﬁ _’_;‘ﬁ ;[‘::te' @v éﬂ [ﬁ
g B L S0 v W) Gnine S v | @ i
Clipboard & Fant = Alignment = FMumlber = Styles Cells Editing
L25 - £ | v
A B C D E F G H J -
. BOAT ASSEMBLY.SLDASM [Project(1) [Default]]
2
3 Goal Name [Unit |Value Averaged Value [Minimum Value |Maximum Value|Progress [%]  |Use In Convergence |Delta Criteria =
4 |Lift pl -1259.1945738 -1270.771681 -1334.134832 -1255.704175 100|Yes 78.48065699| 101.2868604
5 Drag pl -914.7987728 -939.0342045 -1002.340802 -913,8090375 100|Yes 88.53176415 158.879569
. S N
7
8
s Iterations [ ]: 53
10 Analysis interval: 22
TR Summary Drag . Lift " Plot Data o~ %J [4] il | all
Ready | |[EDm 100 (=) y) )
Fig. 27
BOAT ASSEMBLY.SLDASM [Project(1) [Default]]
0
-2000
§,4000
g —e—Drag
-5000
-6000
-7000 J
-8000
Iterations [ ]
Fig. 28
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J. Animate Flow Trajectories.

@ E[B|oe]=

Eéi Projects

Step 1. Click Right @ on the Standard Views toolbar. (Ctrl-4) B @ pefaut
£0° Project(1)
. . . . ES! Project(l) o
Step 2. Right click Flow Trajectories 1 in Flow Simulation tree and click g.@] I pata _
Animation, Fig. 29. @ i
Eﬁ zoouallﬂsdary Conditions
Step 3. At the bottom right of the display in the animation control panel, ; o
click Expand \£2) to expand the panel, Fig. 30. & o
..... g;k ’\Cquats:lots
Step 4. Click Play [::3' in animation control panel, Fig. 30. 2. i
.EB: Flow Trajectories
Step 5. Right click Flow Trajectories 1 in the Animation tree and click ::} partel > I
Edit Definition, Fig.30. | sfecerar {1
Yaolume Pare Delete...
----- %Y Plots
. . - GoalFlots | Play
Step 6. In the Flow Trajectories Property Manager: | . i) Renort i
under Appearance, Fig.31. | g e
&% .
Draw Trajectories As 5% Spheres Fig. 29
Width x .002 £ Flow Trajectories @
v K H
click OK %#" . -~
Starting Points ~
E=nm .l.qnimatiom.avi kél?‘+|lj} (VRGN R 4
?& “ i ki @ :g | 00:00 00:01 on:02 00:03 00:04 00:05 []ﬁ Face=1= @HULL MID PLARE-1
=) B Animation 1 ‘ | s M e e e Face<2> @HULL MID PLANE-1
&8P BOAT ASSEMBLY | )
E---% Resulks
: Surface Plot 1 |
Flow Trajectarie |2D j
L v PR
Flg. 30 Appearance ~
@ E L
Step 7. Click Loop and Play in animation control panel, Fig. 30. S [speres -
X P =
Click Stop . & [reme -
=
=]
S

SOLIDWORKS 16 FLow Sim

BOAT PAGE 28-9



K. Create Animation Movie.

Step 1. In the Animation control panel turn on Capture Region |:_} |, Fig. 33.

Step 2. Drag the red frame capture region in the graphics area to resize/move capture region,

Step 3.

Step 4.

Step 5.

Fig. 34.

0.

@ | Animation 1. avi

Click & 4«

@

Record [=- B Animation 1

@

X -

Fig. 34. o

Click

BOAT ASSEMELY
Results

O Surface Plat 1

£5: Flow Trajectories 1

Open Folder ﬁ'

To exit, click OK

1

Fig. 33

to view Animation AVI file.

V in Animation control panel.

N

o
11445267

Fig. 34 ~
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