Plaalwy LUl S Julaig pgon]
SolidWorks aolip
Gl agoaliase e Al [gwainall § \l\’

2022/844 :(,igiil glaull o)
ISBN: 978-9959-1-3004-4 Lo2)




édl.@i\ W\AQG u.b alld /u.uﬁ.@ad\

kazpayda@gmail.com

00218923941355/-
Ll — g

Slae calgall 13a- Ak giaa ye goill g aodall (3 8

URES {mm)

I 2.743e-001
. 2.49%-001

- 1.74%¢-001

2.99e-001

- 2.24%¢-001

- 1.99%-001

1.499e-001
1.249e-001
9,994-002
- 7.496e-002
4.997e-002
2.499e-002

1.000e-030



mailto:kazpayda@gmail.com

claay)
JS v Lgiun 5 lisa ) jaa A Jandl 138 Jeal g Llelae Gund 5 s jae Jhal agll
Jaxll 138 Slail (8 el (1

Ol aglll



o)) Latia
Culia LS dene Jls 2ane o loa aelll @il alie 5 dlea s JOlal anh LS dlaes Wil agll
el dly el o S b LS deae 5 deae e @by anl oyl Jis sl ) e

Lae e El) aallall

2y Ll

S 55 All) des 5 aSle 2Dl Gputigall il

(i (815 Lead ) g Lillaaina ) shai 3 aali g Ui Lide Jeusl L&Y mpanad olati o Jaeal) (10
b dhany Lo il ydd gy (g5 Lilaaina )y shai (o oSy Jadh (galall alally ) Liaiie ) 1) Lalas
" sl an ) ey age 83 (EMAYT 5 a5l 1 G W galll skl (e ae Il o jadl 830
Slials oy 935 Bale ) Cang Jand) o 488 553 oy Al 8 Jaxy (s 553 yae ) Gl Jsad g HlamiVl
daxi ) 5 oAV el (e i ) Lnde Gpalisall jilee a1 oaadiaall g (5 ) SlSall (e
alll sale g 0 sSI 138 8 U ga g (e (mnti N Caagll () i ) (50 aladl 5 galall skl e
ped A Cal agdy 23l g 83l All g ade 4 A g alll QUS cluati o) Sl Wile oy 3e
zeiall agh Ao 3l agd o palaall Calld) Al claadl Wle | 4 Al agd 2sediadl o5
(2l ale¥s )il ala¥ s 5h o ala¥1 5 ALY alaY)) Jin agliad s agale 5 aguarad]

Adaludl 5 Liall aguens JS Gl 3ad 5 Cile semas Cilelan (e ptlac Lo & 55 an y

) Caludl gy Bl 5 330l Al 5 agle 4 i g alll QUK 8 alll alll 55
35 dadia

»axll & (CAD) gelp duzil aal s (Solidworks) geliy o)) Crdigall ol Cagyeall (e
asandl 8 el ) 13 2 i ) el (e dae) Ly g A ) A g SOV Al 5 )
L s s il pall 038 a8l (o5 4ze Jaloill (3 yka g 4 50l 5 el sl (g 3 Jliae 3 S8 Lindast L3l

o gk

an sl ae sl e alll se evigall (Solidworks2005-Solidworks2006) - dedie -1
el e gea ) e alll ne purigall- (cosmosmotion-2008)- Jaxe -2

e pxiall de jee Gadigall — apanaill g Jaladll 8 sl el -3

GRS 53V e Uile deal Gudigall- pad S -4

raa 58l Aaadl) 5 DSl ()l (e (35 00 2ea) (udigall- a2 Ao giia ug 0 -5

a & 5 (SOLIDWORKS LIVE) Lt (3 (Facebook) e cile sann aa 5 LS

2o Sl g Lagana Lo (3axili g mali ) (e 48 3 230 () o U 138 3 ,S8 culS Lin (e
LSy adla (5 shual (aam o Jeai ) Jal o (Sl WS el 8 4 paill (un) daal e
Aase oad QUSH I Gl 1A Le o 8 (8 (4 yiae GauaigaS Jaad) (3 gud B dle QAN (e
(Simulation) s (Solidworks) g=bi 8 J8Y) e 3aa 5 K8 agaal al da ga 58 (ixinall
SN Al Ll W L lhal)l &y sall g Il Al @liSay s (Flow Simulation) s
Oy o e Sl S a1 5 Y )5 il il e Glamall 13 UK 8 50n5 o g aalally
adac g all Qs | 5ed Cunal Lo Ll elldll Jla b e pealll 15,8 o dal S5 Uasdl)

m S L L i aglll 4s S

Onalladl oy all deall o) Ul sea Al



udigally iy
el maall e e alls zan)
Ul — SalSa Gudigs 1 (anaddll
(SolidWorks)z=bt » & (Dassault SyStémes — (ualew guild) 48 15 (e Lo Jualal) cilale )
1- SolidWorks Associate "CSWA" (C-77YS43AB75)
2- SolidWorks Simulation- Associate "CSWA-S" ( C-PSUSHYUS8S8A)
3- SolidWorks mechanical design-Professional "CSWP" (C-X8ATXPQC6X)
4- SolidWorks Advanced Surfacing-Professional (C-MYNMZGU7TE)
5- SolidWorks Advanced Weldments-Professional (C-EBWN7T3BGZ)
6- SolidWorks Advanced Mold Tools-Professional (C-BP89X99VWB)
7- SolidWorks Advanced Sheet Metal-Professional(C-Z2E3GC9AVH)
8- SolidWorks Advanced Drawing Tools-Professional (C-6YU87ENWHP)
9- SolidWorks Advanced Model Based Definition (C-S6UAXXYJVQ)

LESAYEL 1 The 3DEXPERIENCE  Compan, 5 DASSAULT | The SDEXPERIENCE Company

n L
CERTIFIED ASSOCIATE CERTIFIED ASSOCIATE
— : KHALED ALI ALHADI

KHALED ALI ALHADI This certifies

KHALED ALI ALHADI
mplet

leted the requirements f

et . as succe ts for
m SOLIDWORKS Mechanical Design - Professional u SOLIDWORKS Simulation - Associate Mechanical Design

7 | The SDEXPERIENCE Compant d DESSAYLT | The SDEXPERIENCE Compar

CERTIFICATE

CERTIFIED PROFESSIONAL CERTIFIED PROFESSIONAL
s KHALED ALI ALHADI

ault Systémes confers upon

ALI ALHADI

[— ertifi KHALED ALI ALHADI

Sheet Metal
evel of PROFESSIONAL

SOLIDWORKS Advanced Weldments - Professional

‘Gian Paolo BRSS!
0 SoUDWDRKS

SOLIDWORKS Advanced Surfacing - Professional

CERTIFICATE

Model Based Definition
atthe level of PROFESSIONAL




) GlSud

Jie pdaill e de senn @b (o arll Lpany ge Alaie i) (0 Ao geaa A
Lo e 5 (&) ... 5 clalanall 5 + Cile i s T e i s gl sSYI 5 ciladiiall y el Hlall)
s Aol 53 (any aadda gy ya sl Jadill il Jie Lpiany e A sala o) 3281 028 () 5SG
olaall S0 Jia m g 588 Al g0 Aliaie 5l il il e

Cilaesall s Slally baall o clSudy oludl Juas Sl b adis L Wle
CNAl e W g g el 5eSI Al g5 Cildania g 1330 o) gall g yilianl)

Cilapaiaill) S sl 8 52y praail s il gUkb Slag USH 18 Alie) alieas Y 5

133 (52 g (i) £ 2nall Gudigall (gl JAI unlil Jaghad 5 cilSadd 4,840 9 03
Lshad 5 Sl A8 g Haell Glaseaill jualitia g Japy S0 5 44818 3 S8 aa8) QLS

Jis i) J& Gl
sl pipe
¢S elbows
<l )\ flanges
Cliadia reducers
+ g 8y T g Crosse+Tee
Glalaa valves




Js¥) Ul

¥ SISl e



(WORKS) s dans s Sl prlans o dpaa alaa

Alaall 8 (Ex1) aul 4dais) s 2aa (Assembly) oxpend cile (ol
(WORKS)

(SOLIDWORKS Routing) Jxé (SOLIDWORKS Add-Ins ) < sl (e

-1
-2

-3

g =) pi
i @ % = % ¥ El = 7
CircuitWorks PhotoView ScanTo3D SOLIDWORKS | SOLIDWORKS | SOLIDWORKS SOLIDWORKS TolAnalyst SOLIDWORKS SOLIDWORKS SOLIDWORKS
360

Motion Routing Simulation Toolbox Flow Plastics Inspection
Simulation

Assembly | Layout | Sketch | Evaluate | SOLIDWORKS Add-Ins | Electrical | Piping | Tubing | SOLIDWORKS MBD |
T
(View Origins) "dJad" Jad 45,0l (e

PHLAARES 0o [0@ -2
i

"‘

J... o
View Origins ° @

Control the visibility Ufurigins\J e

# 9

w (6]

- [

o]

Lhd

a3 & (Design Library) aseaill 4586 Ao a5 a1 sl = 5l o
& (Flange) Asall e &) 5 (Piping) Alaall auy 3 (Routing) sl
Jua¥) ddasi e lgaa g s Lewnan &5 (slip on weld flange) e &
Jial (Select Configuration) sl (3 s3ia (e o3 OUSYL &8 &5 (Origin)
&35 &5 (slip on Flange 150-NPS12)

&« Design Library =)
- &
CHEIR - R N =R
ﬁ v @ routing &
@ > @' assembly fittings
(&) =7 conduit
> B’ electrical
@ > @' hvac
@' miscellaneous fittings
= - [ piping
— b crosses
E > [ clbows
B equipment
Select a Cenfiguration b flanges
b gaskets
Select a configuration to be used > B hydraulic
Slip On Flange 150-MP54 myworks
Slip On Flange 150-MPS5 B g
Slip On Flange 150-MPS6 B o-lets
Slip On Flange 150-MPS8
slip On Flange 150-NP510 & pives
p g @ reducers
Slio On Flanae 150-MP514 b tees
List all configurations = hé
_DK Cancel ° ° ‘
slip on weld  socket weld welding neck
flange flange flange

4

-5



SBIS 43 LA 55 (Routing Properties) sl 7 sl jedas -6

S ER S S

DL Route Properties

@

Routing Subassembly 43l a4

v X .

Message

Select the default properties of the

new route subassembly.

Routing Template _luay sl

ile Names

4o Bl 5 oall 22a3

Routing subassembly:
1-606-004.51dasm |

Raouting template:

Route Specification

Selected Template

Default

<

[J customize Settings

dadadll Caliall oy o<l

Size Min omm

P

&

piping\pipespipe.sldprt

8 Jsh padin

6.35mm

L Base configuration:
Pipe 12 in, 5ch 40
\'-"\-"Eﬂthickness:

g5l

\ Use weld gaps

| Use standard length

W5 llia S 1) dadaslly

Bends - Elbows
EBends - Elbows Angle

S0deg

& sSU anliall (o 5S30)

Prompt for selection

gl il Caal

sl ellae @llia (IS Jla 3

" '%0deg Irinch elbow.sldprt
ase configuration:
0L LR Inch 12 Sch40
Bend radius:

457.2mm

4\overings

Covering...

LA e

Parameters

Options
Routing Library:
CAProgramData\SolidWorks\SOLIC

[+ Create custom fittings
Create pipes on open lines
Automatically create fillets

Lol Y] LAl agle 381

-



(4m) = GV sk s ¥ aasi 3l aladiuly o5 -7

Modify

v ox (@ b, &8
D1@3DSketchl

am| =]

Al (tees) Asall e s8I (Design Library) sl 458 o oY) -8
s LSS i) Caatia A Lgildl 5 Leasn 8 45 (straight tee inch)
3 (Tee Inch 12 Sch20) ! (Select Configuration) ) sl (3 saa

@3l

Select a Configuration

Select a configuration to be used

~
Tee Inch 12 5ch30

Tee Inch 12 5ch40

Tee Inch 12 Sch&d

Tee Inch 12 Sch20

Tee Inch 12 Sch100
Tee Inch 12 Schi120

v X @ tla é\\
D2@30Sketchl

1m| E




Ll e (tee)d) 2 2aa 5 53a (tee) Ay (9 5 8) Wishall ;< -10
(3m) =

v X @ t|:, f‘\‘
| D3@3Dsketch1
Sm\

(2m) sk Gaadl ) &5 (3m) sk Jawd bad s ) sVl Algs (0 -11

Madify

v X @ :Ib é\‘
| D7@3Dsketch1 |
2m|

#85 (slip on weld flange) = U3 &3 (Flange) alaall Je sl -12
Dl Ggaia e o8 SE (Tee) Al sV Al e Lgria g lgasan
&85 &3 (slip on Flange 150-NPS12) sl (Select Configuration)

Effpimitl

el

10



& (reducers) sl Je 8 (Design Library) axeaill 48 e oY) -13
Bstia ey JsY) (Tee) Ales (A Lildl s L 28 45 (reducer) sl
&3 (REDUCER 12 x 8 SCH 80) _sa! (Select Configuration) Ll sl
Sl

Select a Configuration X

sint2  Select a configuration to be used

fi¢ | REDUCER 12 x 6 SCH 40
REDUCER 12 x 8 SCH 40
REDUCER 12 x 10 5CH 40
REDUCER 12 x 5 SCH 80
11! |REDUCER 12 x6 5CH 8D
REDUCER 12 x 8 SCH 80
REDUCER 12 x 10 SCH 80

[ List all configurations

a5 (slip on weld flange) A= 8l &3 (Flange) sl Je sl -14
Select ) J)sall (353ua (e & (reducer) sl diles Slo leraza s s Leaas
&85 &3 (slip on Flange 150-NPS8) _sal (Configuration

A3 385 a3 (1.5m) @ ¥l Ay ) pasdall Caatia e el 2 215

aaill JS ) BaaY asenill Galall 2508 F% 3 Lo (Routing) o z A
83a) 5 (Subassembly) (& L g a3 Al

Efcimifl

7

€ 605 (Default<Display State-1>)
v (3 History
Sensors 12
= in
+ [&) Annotations intl
N Front Plane & ntl
W Top Plane
? |
N Right Plane
Medi
1, oigin o
+ 48 (f) Pipe_1-606-004<1> (Defaul«[)uﬂ M v % @ ty €"\
0 e
1.5m 3
T TENNARRERERRRRINRRRNRRELTT T
T
4
i

11



35 (slip on weld flange) A= 3l &3 (Flange) sl e sl -16
Dlsall Bgaiia (e ol A A aa g8 Eua” gVl Al e Lgaia g5 Leasan
&3 5 a1 (slip on Flange 150-NPS12) _sal (Select Configuration)
"458) giall il ) Lo ) SBIS elilany eali (o BaaY"

Select a Configuration x

Select a configuration to be used

5lip On Flange 150-NPS12

Slip On Flange 300-MPS12
Slip On Flange 400-MPS12
Slip On Flange 600-MPS12
Slip On Flange S00-MPS12

[ ist all configurations

(2m) = sV Jsh axs 2l paasslal aladiuly o5 -17

Medify

v x [ by &
D1@3Dsketch1

2|
=

(2m) Jsks sl 1t anjl 5 -18

Vx@tlbé&

D3@3D5ketchl
Zm\

& Leildl 5 Ly o8 5 (reducer) i3 & (reducers) sl e sl 219
Al (Select Configuration) ) sall (8 saia (pa g i) diles

12



35 (slip on weld flange) A= 3l &3 (Flange) sl e 3l -20
Godia (e ol "R 2 g8 an" V) V) e o Lemia g s Ly
i (slip on Flange 150-NPS8) sl (Select Configuration) ) s~
"asd) giall il Hlal) las @B Slilaa, GAU):\M o) Baay" 38 g

-21

(=9 (Auto Route) e 8 (piping) cusidll (e S Juagll 222
S5 IV ¥l Ales Ll ial S(Auto-Route) s sl ~ 1l
OSa s (s 6 oy sl Jpans Gl Lagi (AEHN Jpua il o3

S
D=4
% P AddFitting 8L Weld Gap | ™ Show Guidelines 9P spit Route
Auto Route %; Add Paint & Covering /’ Line Pipe
Route Properties Drawing
=¥ adasiope @ Change Route Diameter
T | I -
Assembly | Layout | Ske = - Electrical | Piping | Tubing | SOLIDWORKS MED |
C s 5 sy & S <P 0 ik - E
Taols for fast and easy route creation SPOLMEH-D-«-SfH-2
dm | B ®= &y and modification.

EN=IEAEAEE

"g Auto Route ®
v x B =
Message -~

Select a point ta route fram, and then a
point, clip axis, or line to route to.

Routing Mode ~
(® Auto-Route

(O Route along geometry

(O Edit [drag)

(O Re-route spline

Auto Route ”~

Orthogonal route
Alternate paths:

Selections ~
Current Selection:

Paint23

Paint38

<>

Current Edit Point:

13



Y 4l ey ln (svia ol jela 5 S (Routing) e g Al S s <23
O e iy s @ saia cll & a0 Gl " ol B el Cuilia g S 2a g
) Ganaia g oS IR )l Al Y1 LA (e ol Culiall g SRS
Oa s I LAl SRS " e gl W) e e O g sSH Jaad )
385 &5 (90L LR Inch 8 Sch80) _ias <y o<l

{ Bends - Elbows *®o
1 |
| Parameters Options

Radius 18in (®) Use default/alternate elbow

Angle 90deg () Make custom elbow

Diameter | &in () Create form bends

—
x SOLIDWORKS
[] Use these settings for all other identical arcs I
Elbow part: The selected elbow fitting does not have a configuration |
with the following dimensions

Confi AE | i SinDiameter:
anfiguration: 18inBend Radius:
BOL LR Inch 8 5¢ch30 A 90degBend angle greater than:

S0L LR Inch 8 Schd0

GOL LR Inch 8 Sch&l The fitting cannot be added

S0LLRInchBsSehao |
v
0L LR Inch B 5¢h100 You must either change the Bend dimensions, or select 2
Custom elbow: fitting
C\Users\Salah\Desktop\PIP\90deg Ir inch elbow_Local1-Pi| |Browse.n that has a configuration with the required dimensions

Cancel Help ailga

S[E[R[e¢[€] > T

{8 606 (Default<Display State-1>)
» [ History
) sensors
v [&) Annotations
W Front Plane
N Top Plane
W Right Plane
1, oiigin
b &8 if) Pipe_1-606-004<1> (Defaulunisﬂ
v 48 () Pipe_2-606-004<1> (Default<Disf,

[l Mates

N

-t

333 (Subassembly) (58 ra g a3 ALlud) adasll JS ol laaY 224
) ol agle ally ella (Subassembly) Lfi Jrand Sy 8 gsi s -25
oAl jua g (8 dxia g o3d (Edit Route) JLEs) o5 5l

RUULE RO v

Routing

[dB EditRoute |
- ﬂ'; Change Route Diameter

@ | | I:% | $ | e | Export Pipe/Tube Data

?’ Route Properties

@ 606 (Default<Display Stete-1>) | Ty Define Spools

' H\story Pipe Drawing

Sensnrs
L4 Annotatlnns

=

A;;emb\y‘ Layout | Sketch | Eval

Component (Pipe_2-606-004)

= Make Virtual
N Front Plane
+ Isolate
N Top Plane
N Right Plane ﬁy Configure Component
L Origin Speedpak Options 3
» 68 (f) Pipe_1-606-004<1> (Defautt] "\ Show with Dependents
» @ (f) Pipe_2-606-004<1> (Default Component Display 3
m]@ Mates Set Resolved to Lightweight

14



DAl a5 (tees) alaall e 8 (Design Library) areaill 458 o (¥ 226
"l die " s Caatia A Lgill 5 Laas o8 A5 (straight tee inch)
(Select Configuration) _lsall (8 s3ia (pa g Ly 80
&85 & (Tee Inch 12 Sch20) _sa)

Select a Configuration X

Select a configuration to be used

Tee Inch 12 5ch20 A
Teelnch 12 5ch30

Tee Inch 12 5ch40
Tee Inch 12 Sch&ld
Tee Inch 12 5ch80
Tee Inch 12 Sch100
Tee Inch 12 Sch120 hd

|:| List all configurations

Cancel

(1m) = sV Jsh axs 2l pasi slal aladiuly o5 227

Madify

v X @ !Ib g"‘\
| D9@3Dsketchl
1m|

[ T TRNNENNNEENNENINNRRRNREEFTT 1T
oint2

Aaldll (e o83l e lh adle 3 el Aea (Tee) s i 0¥ -28
(Move Fitting With Triad) _tias 4uilsl)

Routing

? Auto Route

Edit Route CPoints

3
B

| Move Fitting with Triad

Route Segment Properties...
Change Fitting Alignment
Copstrain Sketch To Fitting

@ Spline on Surface

e Y Al GliSay il 44y yha iy sy

15



s (slip on weld flange) e L3l & (Flange) alaall e 8
Select ) Ulsall B gia (e &l i) Aled e g g g Loy
(slip on Flange 150-NPS12) sl (Configuration

Select a Configuration *

Select a configuration to be used

Slip On Flange 150-NP512
Slip ©n Flange 300-NP512
Slip On Flange 400-MNP512
Slip On Flange 600-NP512
Slip On Flange 200-NP512

|:| List all configurations

e

Sle 8 &5 (valves) Aaall Ao sl
& L g5 Leasaw o8 5 (globe valve (asme b16.34) bw -150-2500)
sl ):\:uﬁ\.‘ Tab CUS.A e.li:u.»\" g\l‘\ JEL WS L?:L“d\ @ Y] Caaliia
Globe ) &l (Select Configuration) ) sl (3 s3ia (e o5 "aaladl)

16

(Valve (ASME B18.34) Class 150 ,Sch STD)
s : =~




i) sl = ) e (Pipe Drawing) e 8 (piping) cusdll 0e -33
gk 35 (Right) Al il & sy Calal dal Ja) b 55 A (Subassembly)
& ¢ IS mua gl (Balloon) 5 ULl Jsan dea g oy cale (8 (Subassembly)
pu Sl adlSa s Jsaall

Start by Drag/Drop Add Fitting 38 Weld Gap Split Route
@ & p - £

@ Start at Point Auto Edit Route @ Add Point a&m Covering / Line
Route Route Properties

o .
£’ Add Slope u% Change Route Diameter

Assembly | Layout | Sketch | Evaluate | SOLIDWORKS Add-Ins | Electrical | Piping | Tubing | SOLIDWORKS MBD | Pipe Drawing

= (_f,f EE 5_(: '(tj [ C.reate an isometric Drawing of the
(g | | IE | $‘ | @ | > pipe route.
sEQ G0 = (Bl¢[&]

PR Pipe Drawing @
o=t} W - v o x
0 96 @ r— -

& - Select the Piping Route subassembly to
Right (Ctrl-4) Create a Piping Drawing,

Route Assembly ~
B Assembly File Name
Pipe_1-606-004-1
Pipe_2-606-004-1 :I

Ll o

Rotates and zooms the model
tothe right view orientation,

mngjl\
Pointl
i

ITER MO PARTNUMBER  |DESCRIPTION|MATERIALETOCK SEE[WEIGHTVENDOR] QTY. [ Length
] Siio On lange 150- 3
2 Tes Inch 12 Sch20) 2
2 REDUCERIZ%BSCH | i,p.. 0
a Siip On Flange 150- 0

NP

s 0L LR Inch 12 5ch20 2
B 12in, Sche dule 20 1 2937
7 12 in, Schedule 20, 1 1 58.74in
5 12in, Schedule 20, 2 1 4506
B 12in Schedule 20,3 1 11370
10 12in, Schedule 20, 4 1 40in
1 12in, Schedule 20, 5 1 82.11in
12 12 in. Schedule 20, & 1 £0.74in
13 5 in. Schedule 50 1 2094

Gos)) aaa L &5 (Drawing) & s s cald) JalS &) 0l Lo i 13 -34
Bill of ) 5% IS Jgaall 2 5a) S LS cliall Jaisal) 3 Candliall
(Balloon) €U 5 (Materials

Sheet Format/Size x

@ Standard sheet size

Preview:
Only show standard formats

| D-m-E@-a- - - ReBe-

Display sheet format Width: 1189.00mm D New
. Height: 841.00mm te
O custom sheet size . E Make Drawing from Part/Assembly |
oL
Cancel Help 3’,@ Make Assembly from Part/Assembly

. 4

17



@‘

@ General Table
§@ Hole Table
By Bill of Materials

% Revision Table
B Weld Table
EY Bend Table

% Punch Table

Ay
[/
A
5500

(5] ) OE G (0 G G
Legile) o3 cpill) Jaial =35

Aaall (3 (Ex2) aubs adzin) 5 a0a (Assembly) (asend e (o3 -1
(WORKS)
(SOLIDWORKS Routing) J&& (SOLIDWORKS Add-Ins ) < sl (e -

i @ % | % g KT = W 5
CircuitWorks Ph:t: fiew ScanTo3D SOLIDWORKS | SOLIDWORKS | SOLIDWORKS SOLIDWORKS TolAnalyst SOLIDWORKS SOLIDWORKS SOLIDWORKS
Motion Routing Simulation Toolbox Flow Plastics Inspection

Simulation

Assembly | Layout | Sketch | Evaluate | SOLIDWORKS Add-Ins | Electrical | Piping | Tubing | SOLIDWORKS MBD |
T

&3 a5 (Design Library) amaill 458 Ao a5l a1 olal) &= 5l e -3
(equipment) sl e 8l &5 (Piping) sl au s o3 (Routing) sl
ildl A Lgaa g 5 Leaa o8 5 (sample-tank-05) e sl
a3 & (Design Library) aseaill 458 Ao a5 a1 sl & 5l o -
(equipment) sl e 58 5 (Piping) sl a5 &3 (Routing) 2l
aldll 8 lgma 5 Lenas o8 5 (samiple-tank-05) (e sl A

18



GH1AN Ja i Jiud 5 (Top) (&Y i) (0 (Mate) 4l a8 -5

% Coincident1 @& @ Sensors
v x5

% Mates -

Mate Selections ~ "

0? Top Plane
Face<1> @sample-tank-05-1
~

Standard Mates

Coincident

Parallel
Perpendicular

(®) Tangent

(Front) I 45,0 »e -6

§ ™

L 285 (slip on weld flange) e L& &5 (Flange) sl Je il -7
Select ) J)sall (35aua (e o Js¥) o) a0 Jid 48l 4l e Lgmuag g

o) BaY" 335 &3 (slip on Flange 150-NPS5) il (Configuration
"8 giall ) L ) SBIS Slidany el

Slip On Flange 300-NPS5
Slip On Flange 400-HPSS
Slip On Flange 600-HPSS
Slip On Flange $00-HPSS

[ ist all configurations

=S

Ul e Leaa g5 Lna &85 (slip on weld flange) e S waa (e -8

(Select Configuration) _lsall Gsaia (e &3 S ) A0 e 45,60
&8 5 &3 (slip on Flange 150-NPS5) sl

Select a Configuration et

Select a configuration to be used

Slip ©n Flange 300-NPS5
Slip On Flange 400-NPS5
Slip ©On Flange &00-NPS5
Slip ©n Flange S00-NPS5

|:| List all configurations

cace

19



(Front) I 45,0 ne -9

i

A@EOK

:E:Pcmlﬁ

(s (Auto Route) e &l (piping) sl (e SEEN Juagll  -10
S 5 IV ¥ Al Llas i) Si(Auto-Route) sl ulall # sl
IS gf I ha gl any el Jhaed i Lagin LY Joua gill 23

-
e Dol
P AddFitting 8L Weld Gap | ™ Show Guidelines 9P spit Route
Route %; Add Point & Covering /’ Line Pipe
Properties Drawing
=¥ adasiope @ Change Route Diameter
| | I ..
Assembly | Layout | Ske = - Electrical | Piping | Tubing | SOLIDWORKS MED |
s S S & 5P R v A = p
Tools for fast and essy route creation SPOLMEH-D-«-SfH-2
A= = £y and modification.
£ Auto Route @
M gptieldtota
Message -t
Select a point to route from, and then a CPoints
point, clip axis, or line to route to.
Routing Mode ~
(® Auto-Route sint]

() Route along geometry

1 Point3 aint2
O Edit (drag) } @°‘” ::F o

(O Re-route spline @om&

Auto Route ~

Orthogonal route
Alternate paths:

C—

Selections ~

otation "

Current Selection:

Point16 ¥

iy
&
&

Current Edit Point:
[

inta

iR otd

1 int3
12

3 otafi "
U - iftd

20



Al e Lema gy Lnun 285 (slip on weld flange) Ao 8 a0 -11
(Select Configuration) ) sall (3 saia (e o SU o) A1 Caalina 45 lal)
G335 a3 (0.25m) s J sk 235 5 (slip on Flange 150-NPS5) sl

(Im) Jsby Jlall bt syl 212

Modify wifl

v ox [ Ry & -
[ D3@3DSsKetcn1 I B
CPoints L = i

/E\ I

(ﬁgam
@cinﬂ Eﬂ:PomB intZ
@0

il ] int4
4 - +/w
ez 5 5 Lo o8 5 (slip on weld flange) e a3l s (e -13

Select ) L sall 3 gdia (e & ¥ G AN Caatine 45,1l 4l e
&85 &1 (slip on Flange 150-NPS5) i) (Configuration

int5

13

i
iimil

21



(= (Auto Route) e Ld (piping) sl oe SWE Jua il -14
Sy J5Y) sl e Ll i3l 2 (Auto-Route) sl sl sl
OSa sl (I ha gl Cmy ) et li€a g G Joua gill 234

£ Auto Route ®
v x 5 w
Message ~

Select a point to route from, and then a

point, clip axis, or line ta route to,

Routing Mode

(® Auto-Route

(O Route along geometry
(O Edit (drag)

(O Re-route spline

~

Auto Route

Orthogonal route
Alternate paths:

.
E R

Selections

Current Selection:

Current Edit Point:
Point9

aale) o Calall lads)




doala adad oLl

e Buanll a8l sl aal (e Alient liSay o) aracail) 4iiSa 8 il 2ad o I A
&) Lt 5 Lgaanai Ol i€y @l Cuaiall anall 5 (ulll 3 ga g axe Jla b oS0 e Y
dalall cied LS Lgaadtins S 4S4l)

(Pipe) sl el Y

AS) S el plandl) dliSy A e JSd @l ghadlly 28T o) elde " cad) Jd -1
(IPS) las sl aldas jia) g aas ale (ol " jiua jiually s

MES (meter, kilogram, second)
CG5 (centimeter, gram, second)

MMGS (millimeter, gram, second)

| v | IPS (inch, pound, second) |

- Edit Document Units...

ingPat [ PS4
OB an )l Qe ddai (e a3 a3 (Sketch) -l (Front) datuall laliiul -2
S oall (Faaia
(OuterDiameter) 22l a5 (21in) xSl ki
(InnerDiameter) 2l a5 (20in) sl Hhi

L.

v X !Ib é’x
| InnerDiameter@PipeSketch

20.00in =
([ TFRNENNENEEENENIRNNENRREEFT T 1)

$20.00

»21.00

Madify

v ox @, &
[ outerDiameter@pipesketch

@2b.00

Modify

21.00in] 2
[ TTENNNNNSNNNEN N NN ENNNEErT T

(PipeSketch) - (Sketch1) dueus 2l &3 Les(Sketch) o z s all 3815 -3
\d
{% Part1 (Default<<Default>_Display State
4 History
Sensors
4 Annutatiuns
%E Material <not specified>
N Front Plane
N Tep Plane
™ Right Plane

I_,, Origin
b
|__ PipeSketch

23



(15in) 4l (PipeSketch) @i o8 -4

(D) Boss-Extrude @

v X W

From ~ 4
Direction 1 ~

%
&
Draft outward

[ pirection 2 ~

[ Thin Feature ~

Selected Contours v

(Extrusion) - (BosS-Extrudel) dgansi ac) -5
7 v

% Partl (Default<<Default>_Display State % Part1 (Default<<Default=_Display State
C History » History

Sensors Sensors
4 Annotations 4 Annotations

55 Material <not specified> 55 Material < not specified=>

+

N Front Plane m Front Plane
+

N Top Plane m Top Plane

N Right Plane ™ Right Plane
L Crigin ol L Origin [
» ﬁ Extrusion 3 ﬁ Boss-Extrudel
|

Al AEl e s 5Ll ) 30 (Annotation) Gle i sl 7 Sl e -6
(Show Feature Dimension) _tiss

% Part1 (Default<<Default>_Display State
’ History
Sensors

'

o— Details...
2= Material
+
N Front Pla Display Annotations
+
N Top Plan | Show Feature Dimensions

+ .
N RightBl Show Reference Dimensions
L Origin
3 ﬁ Boss-Extr

Show DimXpert Annotations

Show Reference Annotations

& Dynamic Annotation Views
Show All Views in Dynamic View Mode

(Length@Extrusion) () Gl 2y sl yas -7

£ Dimension @

v

e o]

Style ~n
2

Tolerance/Precision A~

e

a

+4 | 12 (Document) v

Primary Value ~
Length @Extrusion
E—

>

Dimension Text

l@l DIl

=

—a



353 an ) Jua¥) Al (4 o3 a3s (Sketch) (530 (Front) haiwall 1aliiul -8
= (Sketch2) 4xeus ae) &3 (NominalDiameter) 2l on 5 (20in) ykd
(FilterSketch)

¥
% Part1 (Default<<Default>_Display State
L4 History
Sensors
4 Annotations

o—
2% Material <not specified>

N Front Plane 8 I__
N Top Plane e§ Modify
™ Right Plane v x @ &
Origi
IT’ ngin :| [ NominaIDiameter@Filtersketch
- @ Extrusion 20.00in
™\ Pipesketch

T Filtersketch

Wl el (File Properties) L3V ) (Properties) s (File) 4aild (3 &3 -9
3 saall a3 5 (Configuration Specific) cusill e 85 ) s (5 500a
DU (Type) 25e2ll (a5 (Pipe Identifier) <S5 (Property Name)
(20in ,T1) << (Value) 2 seall a5 (Text)
2sa2ll (a5 (Wall Thickness) <S5 (Property Name) 2 geall caad o
(0.5in) iS5 (Value) 2seal) s (Text) s (Type)

,qu@v Part1 *

dent File Properties kit
Shows the summary information of

o

BY .
the active document
re Section Plane [fg,] Intersect - - Q!I Sh
Summary Informatian — [m] b4
summary Custom Configuration Specific
Apply to: BOM quantity:
Delete Default v Edit List
Property Name Type Value / Text Expression Evaluated Value
1 [pipe Identifier Text [[19in Schedule 40 19in ,Schedule 40
2 'Wall Thickness Text [ 1in
3 |<Type a new property> [
oK Cancel Help
.
[1] - LA £t G * [1] . . . “* » Es
z:);\._;.ld.xs,g%g)\y;\ Jaa )mﬁ\ugmé\&ksﬂ)n\ -10

25



(Design Table) Jbas & (Tables) JUas (Insert) 4l (e
N

-11

Tables

ki

Bill of Matenials...

Annotations

Object...

(g Hyperlink...

Customize Menu

-

b‘@
el
i

Design Table... ‘

Title Block Table...

General Table...

Custemize Menu

Jlsa Gsvia Ul jelay 3815 &3 (Auto-Create ) JUss il = 5l o

-12

Zs AU AL b olSa ol 8 i a8 385 A3 Aa¥) U EA5 43 (Dimension)

(<] &
- - G F E D C B A Z
G B BRl¢ €] X
B Design Table @
Dimensions X
v X
- Please select from the following dimensions to
Source L | . add to this new design table:
() Blank
@ Auto-create OuterDiameter@Pipesketch
. InnerDiameter@PipeSketch
O (e Length@Extrusion
| | MNominalDiameter@ Filtersketch
Browse... :r h L4 = r %
G S ]
Link to file et I A I 1
Edit Control L

©Allow model edits to update
the design table

BElock model edits that
Owould update the design
table

N

L.

o2\ (Design Table) le= a3 (configurations) <asall (e )

-13

e (Edit Table in New Window) Jtias duilal) 4ailall e 53l Gl
s (Pipe Identifier) vt (Add Rows and Columns ) Ul s> (3sia
JusS) cala A Jsaall x08 258 38 5 23 (Wall Thickness)

| Add Rows and Columns

The following configurations or parameters have been
added to the model since you last edited the design
table.

] Please select the items you want to add to the design
table.

Configurations

Parameters

SCOLOR
SOESCRIPTION

SPRP@Pipe Identifier
SPRP@Wall Thickness

D Show unselected items again

|

Cancel Help

X

GBI R[&][@]
Configurations
- (gj Part1 Configuration(s)
= Tab\es

& Design Tabl

[ # Defautt [ Part

LT

| Edit Table in New Window ‘

@ Edit Feature

Edit Table

Save Table...
Delete

Feature Properties
Go To...

Collapse ltems
Hide/Show Tree ltems...

Customize Menu

26



JuSY) Gile 321 5 V) Jie Jsaad) af Jae -14

A B c D E F G
Design Table for: MY_pipe

OuterDiameter@PipeSketch InnerDiameter@PipeSketch Length@Extrusion NominalDiameter@FilterSketch $PRP@Pipe Identifier $PRP@Wall Thicknes

~ N L P

20in,T0.5 21 20 15 20 20in,T0.5
30in,T0.6 31 30 15 30 30in,T0.6
40in,T0.7 4 40 15 40 40in,T0.7

Caday 8 Byaall il oS JS jedai 31y U ) all (5 gniem ol el

-15

(AN IS L iy 5 380 i a1 3 5S3)

G B R & &
Configurations
; . i . . X SOLIDWORKS
- 'ﬁb MY _pipe Configuration(s) (20in,T0.5)
~ [E] Tables The design table generated the followin
gntable g 9 o
% Design Tabl configurations
esign Table
. 20in,T0.5
[P< « 20inT05 b
= 30in,TO.6 40in,T0.7
= 40in,TO.7
dlga

(MY_pipe) pus dlall Loy 8
(piping) a9 & (routing) a5 (Design Library) sl 4iiSa (1

-16
-17

sl = sl e &5 (Add to Library) o) Ge Jsui & (pipes) e s &
b (38 9 a3 A (Baw sl ) ASLA e (e )lia5 (Add to Library)
Aol ) 4l

27

B Add to Library < Deson byl
o ® - BUBES T
A P
ltems to Add il [ assembly fittings
S
—~ [ electrical
@ = twac
Savello; = [ miscellaneous fittings
File name: - B piping
[1v_pine | 5 crosses
Design Library folder: [ etbows
= piping . [~ equipment
@ crosses g =
gaskets
@ elbows
[ equipment [~ hydraulic
@ flanges [5 myweris
@ gaskets % o-lets
pipes
hydraulic
= " [ reducers 2
@ myworks P 5
@ o-lets
@ reducers -
@ tees v o
< > "
- . . - . .
WA | [ B PR PV -18
- =5 myworks
[ o-tets
[ pipes
[ reducer:
[ tees
[ threaded fittings (npt]
[ valves
© [ routing
[ assembly fitting:
= conduit v
< >
® -
MY_pip pipe




(elbow) g S sLail WG

(IPS) han sl allas jial s apaa ile (o230 -1
Sl JSal au )l &5 paa (Sketch) 55 (Front) Jaiuall Iatiiul -2

SOV all ew (20in) 4ed J=al s (BendRadius) s bl ) an
4a 3 (90) 4ied J=al 5 (BendAngle)

(EIbowArc) = (Sketch1) daews ae) o C<:f(Sketch) e oAl aél s -3
v

@j MY _Elbow (Elbow 19in Schedule 40< < Default>_[
4 Histary

Sensors
4 Annotatlons

.S.E Material <not specified>
N Front Plane
N Top Plane

T Right Plane ’:|

L COrigin

{7 Elbowarc
Sl JSal a ) & as (Sketch) (50 (Top) Lituall 1alitul -4
(20in) 4id J=al 5 (IDiameter) sl Hhill au
(21in) 4id Jaal 5 (Diameter) _uS)) kil

4 History

4 Annctations
35 Material <not specified>
N Front Plane
™ Top Plane
N Right Plane
I_, Qrigin }
t ElbowArc
f_ Route

28



(ElbowArc) _lse e (Route) —swn o8 (Swept) <Y alasicly -6

ofF Elbow

v X

(G

Profile and Path
(@) Sketch Profile
(O Circular Profile

¢ I —

C [ewoware

Guide Curves

Options

Start and End Tangency

Curvature Display

G EIR 4| S

N
% MY_Elbow (Elbow 19in ,Schedule 40« < Default>_[
v History
Sensors
4 Annotations

o—
2% Material <not specified>

m Front Plane
m Top Plane
™ Right Plane
I_. Crigin

v P Elbow

|

=
Profile[Route) |4

(Elbow) = (Sweep1) daansi 2| -7
G EIR ¢S] >
v
% MY_Elbow (Elbow 19in,Schedule 40< < Default> [
3 History

Sensors
b Annotations

EE Material <not specified>
m Front Plane
m Top Plane
W Right Plane
I_. Origin
v PP Sweepl

]

Ty il b U JSEN eyl &3 aas (Sketch) (il (Front) il 5ol -8

29



W ek (File Properties) LV s (Properties) s (File) daid (e & -9
3 se2ll a3 &5 (Configuration Specific) cusall e 8 ) s G 520a
(Text) LGS (Type) 22l (05 (SWhonpartno) <S8 (Property Name)
(Elbow 20in ,T0.5) <& (Value) 2 sesll Cni g
39eall (a5 (Wall Thickness) <S5 (Property Name) 2 gesll caal o
(0.5in) <S5 (Value) 2seall Caad g (Text) UGS (Type)

EHsEe: e

dent File Properties kit

Shows the summary information of

B - ar
the active docurnent
e Section Plane (g Intersect - - (B sn
Summary Information - m] X
Summary Custom Configuration Specific
Apply to: BOM guantity:
Delete Elbow 19in ,5chedule 40 ~ Edit List
Property Name Type Value / Text i Evaluated Value
1 [swhanpartna Text ] Etbow 20in 11 | Eibow 20in T
2 |Wall Thickness Text ~los 0.5
3 |<Type a new property> e
¥
I oK Cancel Help
. - . n ” 3 . - - . . e
¥l daaly cpl" QW) 7 A lSe s Leia Cargll (CPoint) Ll -10
. . . e, "
Tools>Routing>Routing Tools>Create Connection ) 4«8 (3 "¢ SIL
(Point
sert window Hep A | [(J-[B-EBH -5 - sl @ s - MY_Elbow * Se
1
T SOLIDWORKS Applicstions , & [
LIDW SOLIDWORKS SOLIDWORKS  SOLIDWORKS
Rout Xpress Products Flow Plastics Inspection
_| Routing » Piping v |

E Flexible Tubing , - @&

I%EI Defeature...

Electrical 3
SE¥ Export To AEC...

User Defined Route 4

Select | Routing Tools 3 & Routing Library Manager

CE} Magnified Selection
i Customize Menu = Create Connection Point
Box Selection

. == Create Route Point
9 Lasso Selection
Ul Select Al Ctrl+A

30



Dkl aass a3 S pall Adai g ¢ SU alal) dn gl A sl = Sl g 11
Sl JSElL LS (20in)

=3 Connection Point @ @
v X
Message o~

Define the origin of a route by selecting one of
the following:

Circular edge

Circular face

Face or plane, plus a sketch point or vertex

Fill in the route parameters.

Selections Cal

e

Point1@Sketch3

[+]

5]
Route type:
Jr' |Fabricated Pipe |

[ Reverse direction

Parameters ~

@ | 20.00in |

Stub length:
| 30.00in |

e

¢ AY) dgall saa (CPoiNt) (i A&y ylall iy 12

Al (e caldl 8 Aadadl) ) o) (e sl Leie Cangdl (RPoINt) oL -13
s (= & (Tools>Routing>Routing Tools>Create Route Point)
Gl Jiaty Eua ddagil] AL e e jlias sl

& Route Point (O]
v X
Message ~

Define the location of a route point by selecting a
sketch point or vertex.

Selections A

[l Point2@sketch3

"s st liSay (s Luial 138 " (5 5V (sl dadasll sl -19
(Design Table) s &5 (Tables) LU (Insert) 4l (e -20
-

By Bill of Materials...

@ Design Table... |
Ee Title Block Table... -

@ General Table...

-

Tables

-

Annotations

Object...
% Hyperlink...

Customize Menu

Customize Menu

- I

31



Dl Gaia Ul jelay 385 &5 (Auto-Create ) Jbas ilall ~ ol oy
zsAl LS 8 e ol (& 5 B (385 o alal) JS)isS 43 (Dimension)

B2 -

I

Bk Design Table
v %

Source
O Blank
® Auto-create

O Fram file

Browse...

Link to file
Edit Control
@Allow model edits to update the
design table
() Block moge edits that would update
the design table

Options ~

Add new rows/columns in the design table for:

-21

G

Dimensions

Cancel

_b (Design Table) = & (configurations) < sall (e (Y
ek (Edit Table in New Window) _tias dilal) 4l e s 36l G
5 (SWbonpartno) —u=i (Add Rows and Columns ) ) s> (35iua
JusS) Cala & Jgaall =i a3 815 &5 (Wall Thickness)

1

= TN e L D

Add Rows and Columns

e

The following configurations or parameters have been
added to the model since you last edited the design

table.

Please select the items you want to add to the design

table.

Configurations

Parameters

SCOLOR
SDESCRIPTION
SPARTNUMEER

SPRP@RoutingTerminalBlockComponent
SPRP@SWhbonpartno
SPRP@Wall Thickness

D Show unselected items again

Cancel Help

A

Design Table for: MY_Elbow

Elbow 20in ,T0.5
Elbow 30in ,T0.6
Elbow 40in ,T0.7

& @ N BendRadius@EIbowArc
© © © BendAngle@E|bowArc

GIE RIS&[E]

Configurations

- @j Part1 Configuration(s)

o

C

32

Tables

% Design Tabl

[« Default [ Part

@ Edit Feature

Edit Table

Edit Table in New Window ‘

Save Table...
Delete

Feature Properties
Go To...

Collapse Items
Hide/Show Tree ltems...

Customize Menu

QY1 il 3 o5 31 Jie Jponl) ad Jac

D E F

wﬂ_’.E
5 35
g L 5
9 9@
s 22
@ [14]
£
5§ 8 &
o 90 9§
21 20 20
31 30 30
41 40 40

G H |

Diameter@CPoint2
$PRP@SWhonpartno
$PRP@Wall Thickness

20 Elbow 20in . T0.5 0.5
30 Elbow 30in 706 0.6
40 Elbow 40in T0.7 0.7

Please select from the following dimensionsto |
add to this new design table:

Lo NDO A WN S

=]

-22

LT



Cadag o8 aaall iy I IS jedan 35 U ) sall (3 saia ol el -24
S UL LS ey 55 G0 & aia) Si8Y) (o 5Sil

X SOLIDWORKS
Configurations . .
. The design table generated the following 0
- '{Sj MY_Elbow Configuration(s) (Elbow 20in, T0.5 :configurations
T jLabi= Elbow 20in  T0.5
B Design Table Elbow 30in, T0.6
Elbow 40in , T0O.7

[¢ « Elbow 20in,T0.5
& Elbow 30in,T0.6

4 Elbow 40in ,T0.7
(MY_Elbow) aubs alall Jaésy 8 -25
(elbow) g 51 &3 (routing) a~si (Design Library) axeaill 4 (5 -26
(Add to Library) sl z sl (e &3 (Add to Library) L3V (e ais &
Al ) 4l i (385 sy (o s g S AELED e g S

S S— L S ik Add to Library @
© -BWBSTE
v x
B9 SOLIDWORKS Content [}
- @ by Items to Add ~ "
v [ eloows -
[ 180 degrees _
[ 45 degrees save To =
[ 90 degrees File name:
[ equipment [MY_Etbow |
g 2::5; Design Library folder: }
[ wydrauiic [l piping ~
[ myworks {7 crosses
[ orles -
[ pipes {7 equipment
[ reducers -/ flanges
[ tees 7 gaskets
[= threaded fittings (npt) @ hydraulic
N £ S = myworks
Y Iil A {7 o-lets
MY_Elbow 130 degrees 5 pipes
{7 reducers
ﬁ Ii' {5 tees
| 45degrees 0 degrees v 5 threaded g oot v ad

33



(reducer) =dia oL GG

(IPS) las gl pUas jidl g s cile ¢ &l -1
) a3 2 (Sketch) (i1 (Front) hiwall laliin) -2
b 4ale Llsi &0 o o (Length) 2l s (40in) Jshy gasec baa -
il 5 Caainall g gl
:

\
i
i
\
!
!
i
\
i

: .

e $35a a5 (7in) sk AoV (e g0 see Jad ans ) Jull JCall LS -
L] las 5 (polyline) s Legias (10in) Jishs Jiud
(SID) 4ess (20in) sle) (e 22l 5 (BID) 4amss (30in) Jinsl (o anll s

20.00

]

e — - — ]
40.00

v X

Axis of Revolution

.27 [Linet

Direction1

|Blind
[ [360.00deg

[ pirection2

[ Thin Feature

|One-Direction
&y o500

Selected Contours

34



(Show) ia) a3 (Sketchl) de 5l a3l jan sl = 5l (e -4
N Top Plane ‘

™ Right Pla

I_. Origin @ % l'ﬂ a
A @ Revolve-1 ﬁ) J"
=T

e mwetchl)

Comment »

Parent/Child...
W el (File Properties) LY sl (Properties) JGas (File) 4cid ¢ & -5
3 saall a5 (Configuration Specific) cusill e 85 ) (353ia
(Text) LU (Type) 22l (05 (SWhonpartno) «iS5 (Property Name)
(FROM 30in TO 20in) <S5 (Value) 2 geall cani
2 ga2ll a9 (Wall Thickness) <S5 (Property Name) 2 geall Cia o3
(0.5in) iS5 (Value) 2seadl caady (Text) LS (Type)

Summary Information - m] K
Summary Custom Configuration Specific
Apply to: BOM guantity:
Property Name Type Value / Text Expression Evaluated Value
1 |SWbonpartno Text | ||[FROM 30in TO 20in FROM 30in TO 20in
2 |wall Thickness Teut ~ (| 0.5in 0.5in
3 | <Type a new property> ]
oK Cancel Help

) ey (" ) 75 A S 1m Lgie Cangll (CPoiNt) £LE) -6
Tools>Routing>Routing Tools>Create Connection ) 4ald (1 " il
(Point

sert Window  Help b g B @ @ - ﬁ - % - - h‘ T @ {E"} v MY_Elbow * =
1

= ]
SOLIDWORKS Applications By ‘5’
SOLIDWORKS SOLIDWORKS SOLIDWORKS
Xpress Products 4 Flow Plastics Inspection
Routing » Piping v |
Flexible Tubing v - @&
I%EI Defeature...
Electrical 3
SE¥ Export To AEC...
User Defined Route 4

Select | Routing Tools 3 & Routing Library Manager

CE} Magnified Selection
i Customize Menu = Create Connection Point
Box Selection

. == Create Route Point
9 Lasso Selection
Ul Select Al Ctrl+A

35




(20in) _kl) axai o5 S pall ddaiti g (addiall ala¥) an sl liss ulal) & 6l (e -7
Sl gl LS

—@ Connection Point 6]
v X H
Message aA s

Define the origin of a route by
selecting one of the following:

. Circular edge

- Circularface

- Face or plane, plus a sketch point
or vertex

Fill in the route parameters,

Lo T

Selections A

) [Face<1>
Pointa@Sketch
g
Route type:

JT | Fabricated Pipe ~

[ Reverse direction

Parameters ~

@ | 20.00in
Select Pipe )\(

Stub length: 7

45.00in o

(30in) ki e s AY) dgall 532 (CPoINt) (ot 4y lall iy -8

—@ Connection Point @ @
v X .
Message ~

Define the arigin of a route by
seledting one of the following:

- Circular edge

- Circularface

- Face or plane, plus a sketch point
or vertex

Fill in the route parameters.

Selections -
Face<1>
Point1@Sketch1
T
Route type:

T |Fabricated Pipe v

[ Reverse direction

Parameters ~
(@ [30.00m
Select Pipe ;{-4(

Er—

8 e caldll & dxladl) G\)q\ Ol pan Leia Caagll (RPoint) Ll -9
g e & (Tools>Routing>Routing Tools>Create Route Point)
Bl st 3 AL AL Jle o s olal

=@ Route Point ®@
v X
Message ~

Define the location of a route point by
selecting a sketch point or vertex.

Selections A

3l Pointo@sketcni

"s st iy (5 a1 " (5, 5¥) ol dadasll jial 10

36



(Design Table) Jbas & (Tables) JUas (Insert) 4l (e
N

Tables v | By Bill of Materials...

Annctations » ‘@ Design Table... ‘
_ [ Title Block Table...

Object...

% Hyperlink...

Customize Menu

-

@ General Table...

Custemize Menu

-11

Dl (Bsaiia W yelay 38l 5 &5 (Auto-Create ) Jbss ulall = 5l oy

OSa sl 8 jau a5 38 5 &5 (BID-SID-length) slx¥! Jliss 45 (Dimension)
zsoall s s

(<] &
: -G F E ¢ C B A %
G ERl¢&] X
B¢ Design Table @
Dimensions X
v X
n Please select from the following dimensions to
Source ~ | . add to this new design table:
(O Blank |
® nuto-create Length@sketchi ~
X D1@Sketchl
O Fromfile D2@5ketchi
BID@Sketchl
‘ ‘ sID@Sketchi
L |D1@Revolve-Thin1 B -
Browse... o |4 L4 D3@Revolve-Thinl 2
A s | Stublength@CPointl P
Link to file K Diameter@CPoint1
Edit Control fa

©Allow maodel edits to update
the design table

Elock model edits that
would update the design
Falln

-12

o2\ (Design Table) le= _a3 (configurations) <asall (e )
ek (Edit Table in New Window) tias duilal) 4l e 5360 o)

Cancel

5 (SWbonpartno) s (Add Rows and Columns ) Ul s> (35iua

Add Rows and Columns

The following configurations or parameters have been
added to the model since you last edited the design

table.

Please select the items you want to add to the design

table.

Configurations

Parameters

SCOLOR
SDESCRIPTION
SPARTNUMEER

SPRP@RoutingTerminalBlockComponent
SPRP@SWhbonpartno
SPRP@Wall Thickness

D Show unselected items again

Cancel

Help

e

JusS) cala A Jsaall ~08 258 3815 25 (Wall Thickness)

GEB[&]

@

Configurations
- (gj Part1 Configuration(s)
= Tables

& Design Tabl

LT

[ # Defautt [ Part

@ Edit Feature

Edit Table

Edit Table in New Window ‘

Save Table...
Delete

Feature Properties
Go To...

Collapse ltems
Hide/Show Tree ltems...

Customize Menu
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JuSY) Gile 321 5 V) Jie Jsaad) af Jae -14

A B C D E F
Design Table for: Part2
Length@Sketch1 BID@Sketch1 SID@Sketch1 $PRP@SWhbonpartno $PRP@Wall Thickness
FROM 30in TO 20in 40 30 20 FROM 30in TO 20in ~ 0.5in
FROM 40in TO 30in 50 40 30 FROM 40in TO 30in  0.5in

iy o8 apaadl il sS3 OS el 335 S gl psia ol el -15
) IS LS (Gl S5 iy ) S8 (50
> SOLIDWORKS
Configurations
- {S] Part2 Configuration(s) (FROM 30in

- Tables

% Design Table
[P « FROM 30in TO 20in

= FROM 40in TO 30in élga

(MY_ reducer) a-b —alal laday o3 -16

&9 &5 (routing) a5 (Design Library) axsaill 45384 (0 -17
Add to ) =l 75Ul (e 5 (Add to Library) LoV e s 5 (reducers)
() iilial 21 (38 & dan ) Gae A g SN AGLAY e (e RS (Library

The design table generated the following o
configurations

FROM 30in TQ 20in
FROM 40in TQ 30in

- .,S “
g ey [ Add to Library @
@ -BUWBS TP
v X
D SOLIDWORKS Content A
v (i) piping Items to Add AN
[ crosses
M\L reducer.SLDPRT
v [ elbows
[ 180 degrees =)
454
& e Save To &
=7 90 deg
B e File name:
@ flang | MY_ reducer | i
[ gaskets Design Library folder:
[= hydraulic 8
[ mywor == piping ~
[ o- {57 crosses
= oip @ elbows
[=7 red b equipment
[ tee: b flanges
[= threaded fittings (npt) - @ gaskets
=7 valves B hydraulic
N l & B mywaorks
eccentric  MY_reducer my_reducer {57 o-tets
reducer = pipes u
e A e o
< Y]
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(Flange) 45,8 ¢L&) Lal

(IPS) las sl aldas jia) 5 aas cala ol -10
av ) a3 uaa (Sketch) (<51 (Top) Laiusell laliiul -11

& 4o Ui CO6 aa o (Length) sl oess (10iN0) Jshay (g2 5ee b -y
Ll 5 Cuaiiall 5 A
P

v ox [ 2 ohy e

lo.ocJE“

;

A

ElEal) aa " Leilawd g bl das o8 U JKEN s ) -
[ BIDI60.00

PIPED 2000
|
s
||
! u

.

W
b e
| [ sip19.00 -

I_l
20
(Revolve) <Y aaiiul -12
@ Revolve @
- |Lme1
Blind ~
[+ [z60.0002q =
[ pirectionz v }
[ Thin Feature v
(Show) ia) a3 (Sketchl) le sl Gl 50 3 ailall 7 5 (e -13
N Top Plane
N Right Pla ‘

L Origin @ ﬁ% l'ﬂ “
g @Revolve'l-ﬁ) 1

I\, Sket o
N

Comment 3

Parent/Child...
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a5 sns 235 5 I JKD ans)) Gadaill s AN mlandl 3i) -14
[\

232y (Circular Pattern) <Y o3 il aial (Extrude-Cut) eY) aasiul -15

&5 (File Properties) LY s (Properties) Jas (File) a8 (e o 16
2 ganll a3 &5 (Configuration Specific) cusill Je 85 ) (3 50ia U

(Text) Luss (Type) 22l (0 5 (SWhonpartno) <S5 (Property Name)

(20in , H8) S (Value) 25eall aai g

Summary Information m] x
Summary Custom Configuration Specific
Apply to: BOM quantity:
Property Name Type Value / Text Expression Evaluated Value
1 [swhonpartno Text  [20in, Ha 20in, H8
2 |<Type a new property> ~
OK Cancel Help

40



¥l daaly cpl" V) 7z A lSe sl Leia Cargl) (CPoint) Ll

-17
" 4..1)131\.1

(Tools>Routing>Routing Tools>Create Connection Point) 48 (3
sertWindow Help x‘ Bv@vﬁvgv

Se

MY_Elbow *

K

ILIDW
Rout

[oi

s

SOLIDWORKS Applications

Xpress Products

e BE®-

Routing

I%EI Defeature...
SE¥ Export To AEC...

Select

CE} Magnified Selection

Box Selection

9 Lasso Selection

Ul Select Al

Dbl aas G 38 pall A g 4 Al eleY) Aa gl Hlas sl 2 W e
Sl JS&1L WS (20in)

Aals (pe i) b dadaill )00 (S auaa et Cargl) (RPoINE) oLl

» ] 7
SOLIDWORKS SOLIDWORKS SOLIDWORKS
4 Flow Plastics Inspection
3 Piping 3
Flexible Tubing - -e- S -00-
Electrical 3
User Defined Route »
Routing Tools » & Routing Library Manager

Ctri+A

Customize Menu

—@ Connection Point @& @
v X -
Message AR

Define the origin of a route by
selecting one of the following:

. Circular edge

+ Circular face

. Face or plane, plus a sketch point
or vertex

Fill in the route parameters,

Selections &
!
Point2@Sketch1
©

Route type:
T’ [Fabricated Pipe v

[ reverse direction

Parameters ~

P E—

|

= Create Connection Peint

=@ Create Route Point

-18

-19

AV (e &3 (Tools>Routing>Routing Tools>Create Route Point)

-% Route Point @
v X
Message Lad

Define the location of a route point by

selecting a sketch point or vertex,

Selections

A

® | Point6@5ketch1 |
]
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" Jlial axe li€ay g Lial 13 "l o gl dadadll yial

(Design Table) Jbas & (Tables) LU (Insert) 4aild (e
N

Tables

By Bill of Materials...

Annotations

Object...

% Hyperlink...

Customize Menu

-

‘@ Design Table... ‘

[ Title Block Table...
@ General Table...

Custemize Menu

-18

-19

s Gt Wl yelay (385 25 (Auto-Create ) JUias ulall = 5lll (4

BID-SID-length-FLANGD-PIPED-HOLED-) =¥} )i 4. (Dimension)
zooAl LELEN & olSa gl & i o i) o5 (Diameter

-20

B2 - j“
] &
C <G F E JN T Yo B A 4
G B R &S] X
Bk Design Table @
Dimensions X
v X
N Please select from the following dimensions to
Source Ll | . add to this new design table:
(O Blank |
(@ Auto-create SID@Sketchi N
FLANGED@Sketchi
O Fromfile D1 @Revalvel
HOLED@Sketch2
| | D2@Sketch2
| |D3@CirPattern B 5
Browse... o 4 L4 D1@CirPatternt 7
A A A % | Stublength@ CPoint1 ]
Link to file Diameter@CFPoint1 W
Edit Control ~
@Allow model edits to update Cancel
the design table
Elock model edits that

L)\ (Design Table) e s (configurations) <usall (e oY)
e (Edit Table in New Window) Jtias duilal) 4ailall e 535l Gl

&85 &3 (SWhonpartno) —eu=i (Add Rows and Columns ) Ul s> $sxa

Add Rows and Columns x

The following configurations or parameters have been

added to the model since you last edited the design
table.

Please select the items you want to add to the design
table.

Configurations

Parameters
SCOLOR

SDESCRIPTION

SPRP@RoutingTerminalBlockComponent
3PRP@SWbonpartno

D Show unselected items again

Cancel Help

oSl il b Jponll oot s

GIE RIS&[E]

Configurations
- Q]Jj Part1 Configuration(s)

= Tables

% Design Tabl

[« Default [ Part
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| Edit Table in New Window ‘
Save Table...

@ Edit Feature

Edit Table

X Delete

Feature Properties
Go To...

Collapse Items
Hide/Show Tree ltems...

Customize Menu
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JusY) cale sl a3 Y Jie Jgaal) ad Jae -22

A B C D E F G H |
Design Table for: Part4
Length@Sketch1 PIPED@Sketch1 BID@Sketch1 SID@Sketch1 FLANGED@Sketch1 HOLED@Sketch?2 Diameter@CPoint1 $PRP@SWhbonpartno

20in . T8 10 20 60 19 25 45 20 20in T8
30in ,T9 15 30 90 29 35 70 30 30in,T9
40in,T10 20 40 120 39 35 100 40 40in,T10

Cadagy ob sl iy Al JS el 380 ) ) sall (§saiim Gl jeliy 23
710 A0 JSAL LS il o8 A3 dy al 58Y) oy ol
-24

X SOLIDWORKS
a Configumeations The design table generated the following o
g '{Sj Partd Cenfiguration(s) (20in,T8) :configurations
7 (@) Tables 20in, T8
% Design Table 30in T
. 40in, T10
[P « 20in T8

= 30in TS
= 40in, T10 Bilse
(MY_ Flange) aub: alall Jais, o3 -25
&si & (routing) e~ (Design Library) axsill 4 (p -26
Add to ) &l 75l (e &5 (Add to Library) L)W e s S5 (Flanges)
(s Ll 2d (31 5 o dans ) Guuw (g2 A3 lAN ASLAN e e UAS (Library
ikl

&« Design Library — @ .
— Add to Library @
@ W& TE v x
E v @ piping ©
@ Ej crosses Items to Add ~n
R
= Ej equipment .
@ [ flanges
[ gaskets Save To A~
g [ hydraulic File name:
B [ mywrks [M1_Flange |
= Ej o-lets o
[ sipes Design Library folder:
[ reducers =) m piping A
[ tees B; crosses
[ threaded fittings (npt) EJ---E? elbows
@ [ valves @ equipment
routing m
? Toolbox @
@ gaskets
@ 3D ContentCentral .
v E]---@ hydraulic
@ mywarks
. ° 2 E o-lets
MY_flange slip on weld @ pipes
flange B reducers
tees
o ‘ = v
socket weld welding neck v < > v
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Ll Lalilil l adal) 4 (paddiine dpan Cile oLl o g8l (Y]

anl sl adais) 23 aas (Assembly) il (il -1

L& o5 (Pipe) a5t & (routing) e s (Design Library) sl 88 (0 -2
Oa 5 AALED () Laas o 5835 (MY_ Flange) e 5 &5 (Flanges) e
(30in,T8) ks iy il (3 501a

Select a Configuration

Select a configuration to be used

20in T8

40in,T10

List all configurations

395 A paal) Al )l = 5 54 vie -3

SOLIDWORKS X

Mo matching configurations are available for elbow 'piping\elbows\30
degrees30deg Ir inch elbow.sldprt'. Please customize the template and
see all available configurations.

Eblza

e ) &8 "l (e mall a3le 3" (Route Specification) ksl ali -4
385 a3 (MY_pipe) sl 4 s $svia jeda (Pipe) <o )l

9 EIR[$|€]

BL Route Properties @ % Open x
v X . 4N <« routing * piping * pipes v O Q Search pipes
Ll - -ZH - T
— ~ ® @ =2E MNew folder Organize
Routing subassembly: Type Date modified MName ~ This pC [
RKS Part...  02-11-2016 » 03:12 MY_pipe ® Downloads &
Routing template: RKS Part 23-10-2016 » 04:57 . -
) d e 22-10-2016 5 04:57 pipe .- : =
Documents |
[0 Route Specification W < > v Music J’!
] De net load hidden[] :Mode

components

Pipe N
& [romowrveesar] s

Base configuration:

:Configurations

:Display States

Wall thickness: File name: |MY_PiPE v| part (*.sldprt) v

TN |:| Use weld gaps
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Al i )l 3eia el (Bends-Elbows) <si 3l e il -5
"Open" &85 5 (MY_Elbow)

Bnu Route Properties @ % Open X
WX « - P <« piping » elbows v O Q Search elbows
~ ® O - New folder + Organize
Pipe Ll ~ .
c Ty i A D ts
% iping\pipes\WY_pipesidprt |[.. Type N r-Dit:-E rﬁﬁc:dlfﬁ\ed Mame ocuments u
folder  22-04-2016 06:30 ... 180 degrees Music J,
Base configuration: Part..  01-12-2015 , 07:58 compound_elbow #
30in,T0.6 ~ P - Desktop [
L= Part... 01-12-2015 3 coempound_elbow_metric # Vid n
. Ideos
iallfhickness) v Part..  02-11-2016 4 03:11 MY Elbow § _
Omm 1 = ol Local Disk (C:) 2,
g [ Use weld gaps [ Do not load hidden[] :Mode
components i
|:|Use standard length :Configurations
Use Speedpak[]
:Display States
Bends - Elbows fa

@ Always use elbows
File name: | | art (*.sldprt ~
() Always form bends m ~| | part (“sldprt)

() Prompt for selection _mu Cancel
@ [190deg Itinch etbowsidpit |[]

Base configuration:

b

—

[ e

¢
AUl JCEIL LS paay das 4 H) 8 i) yeday (38l g Wl - Il (e &S -6

160.00

) bl Caatiia & lgaa &5 (MY_ reducer) sl (reducers) Al (e -7
e 1 (Tab) glis aadiu) (FROM 30in TO 20in) ia) cnsSill (3 s0ia (e g
MJM\ ol ‘;J ).L\Sl\ )l.qﬂ\ U}S:‘S Y

150.00

Select a Configuration * @

Select a configuration to be used

FROM 40in TO 30in
FROM 30in TO 20in
FROM 40in TO 30in

List all configurations

300.00
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Gl Al (A4 aa s (e YY) -8

150.00

Select 3 Configuration

X

Select a configuration to be used

[] List all configurations

Cancel

Sl L) Je Jeass (Routing) ¢ z A -9

Aaladiin g ASall 4y 835 Al o)l (e e e ) e Gl A5y Hlall iy

Aalall e
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feladl 7 5 A Aoy awal (500mm) @Y Jsba S5 (100mm) sl z 5 5
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el Gl Ao pu A V
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=A, XV, then V, =— = —————
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(500mMm) 22 5 waa e 350 (Right Plan) Liall laliiu) -2
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O Ble) e aa JaIA) (e &3 shaull) g & (Smm) Gless (Shell) 313Y1 axsinl -5
ol Jlall o S
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Wnse aidal 38 ¢S5 o1 o (Flow simulation) —asl -6

SOLIDWORKS Flow Simulation 2016
Fluid Flow Analysis Simulation
program by SOLIDWORKS

CA\Program Files\SOLIDWORKS Corp
\SOLIDWORKS Flow
Simulation\binCRAW\FW03.dIl

N

[ SOLIDWORKS Add-ins

[0 Autotrace
O SOLIDWORKS Composer
CJE SOLDWORKS Electrical

[O% SOLDWORKS Forum 2016
[CJHE SOLDWORKS Inspection

O SOLIDWORKS Plastics

= Other Add-ins

SOLIDWORKS Flow Simulation 2016

O KeyShot5
O Smap3D Plant Design

W] -
O 1s
m] -
s
O 1s
O s
O 13s
<15

55

e B®-
{E} Options

Customize...

pipe_rat *

Search Com|

| Add-Ins..

Button Size

Save/Restore Settings...

. Wizard

O Mew

R lem

@ General E]" = .
Settings *  Simulati...

Clone Project @ ﬂ -

B, o

(Flow simulation) — =l cysall jeky -7

X
£
@ Run Load/Unload [ | < Eleos‘:I

h - = .

A 4

o
Simulation
ts Features & Simulati...

W& -

=

Flow

Features | Sketch | Surfaces | Weldments | Evaluate | DimXpert | SOLIDWORKS Add-ins | Simulation | SOLIDWORKS MBD | Flow Simulation

Ay Lo g W g (BN Y) e Al pall Coni e ) (558 ) AV @) e i LY

(LID) (Jals) sthe 4l -8

OV LS el JS 33e ) cang® Al sl a) ate 535 138 5 adlall s

ST ENI RN P

@

Al eld o) Slstiee (6 1 G g WS Lozl

[BL Create Lids @
v X

Selection ~
Face<1>

| 1.00mm

% Wizard

e

(Next) ool & a3 4wl )all aud 235 (Wizard-Project Name) Jlssll s

Wizard - Project Name

=58

- Mesh
.3 Cut Plots
> Surface Plots

- Local Inkial Meshes

[ Computational Domain
Component Control
Fluid Subdomains

Ff Boundary Conditions
(1% Fans

B Heat sources

G Porous Media

@ Initial Conditions

B Goals

Results

&y Isosurfaces

8 Flow Trajectories
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Project

Project name: [Projecirt)

Comments: ‘]

Configuration ta add the project

Configuration; Use Curent

Configuration name: | Diefault

< Back Cancel

Help

x

»

(LID) LV e Ll (Flow simulation) < sl (s
(1mm) — slaall claw 23 5 5Dl Aalal) 5 4palaY)
EHEIREICIE o i

(Wizard) L)V (Ao baral (Flow simulation) < sall 0« -9

Ala



Al A5 (S]) las o)) aass (Wizard-Unit System) Ul sl

Gsdia jelay

(Next)

| Unit spstem: @
System Path Comment
£6S (omgs) Fre Diefined £68 omas]
FPS (fb-s) Pre Diefined FPS [fbrs)
IPS findbes) Pre-Diefined I1PS findb-s)
NMM (mim-g-s) Fre Diefined NMM (mm-g-s)
s Fre Defined LS,
| CICeasnew Mame: g (mrkges) (modified)
Parameter Unit Decimals in results 1Slunt A~
display squalsto
1 Main
Pressure & stress Pa 12 1
Velocity ms 123 1
Mass ko RES) 1
Length m 23 1
Temperature K 12 1
Physical time: 8 123 1
v
... Barcantans o I .
< > )
<Back | [ News || cancel || Hep |

Al ol g ¢ 203 (Wizard-Analysis Type) Jlsall G saia jela

-10

BB\

(Next) L3V a8 & (Internal) 4alals LS (s jla ) Alal)

Wizard - Analysis Type

Analysis type
@ Irtemal

(O Extemnal

7 x

Consider closed cavities (]

Exclude cavities without flaw conditions

Exclude intemal space

Physical Features.

Radiation
Time-dependent
Gravity
Rotation

Reference axis: % v

Heat conduction in solids

=

Dependancy

| <Back

Newt > Help

Cameel ||

paiuall Al £ 53 233 (Wizard-Default Fluid) Jlssll 3 saia seda
(Next) O A (5 (Water) ela Hlaa5 4 Hall 3

Wizard - Default Fluid

.
? X

Fluids

- Ethanol
Ethylene
Nethane
Wethanol
Nitragen
Oxygen
Propane
R123
R134a

- R22

Path A Mew @
Pre-Defined
Pre-Defined
Pre-Defined
Pre-Defined
Pre-Defined
Pre-Defined
Pre-Defined
Pre-Defined
Pre-Defined

Pre-Defined Add

Froject Fluids

Defautt Fluid

Remove

Flow Characteristic
Flow type
Cavitation

Value
Laminar and Turbulent

O

< Back,

[hews ]| Caned | Heb
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G 1Y) kiladl sass (Wizard-Wall Condition) ) sadl (3 sia jelay -13

(Next) Lol i a3 3o sa

Wizard - Wall Conditions

Parameter Value e
Default wall thermal condition Adiabatic wal
Roughness 0 micrometer

Dependency.. | (%]

<Back | Mews | Cancd | [ Heb |

4 5Y) b 53l aass (Wizard-Initial Condition) ) ssll (saua seka -14
(Finish) _o0 L & (X) sladl & (0.5m/s)— 3 s¥) de yudl 2aa 138 Lillie 3

Wizard - Initial Canditions ? b
Parameter Value @
Parameter Definition User Defined
1 Thermodynamic Parameters
Pressure 101325 Pa
Temperature 2932 K

- | |2 velocity Parameters

Velocity in X direction 0.5m's

= elocity in ¥ direction 0 m's
= \fglocity in Z direction 0ms
= Turbulence Parameters
.. Parameters Turbulence intensity and length
- Turbulence intensity 2%

Turbulence length 0.00110012492 m

Dependency.. (%)

<Back | [ Fmsh | | Cencel | | Hep |

iy ¥ i ‘;’-’u‘ ij (= (computational domain) Sle Al &H‘%A”
"yl dbie LY ala¥) s o JAall s 8" 2508 e e agad)

E@ Input Data

a
- Fluid Subdomains
“Ff Boundary Conditions
: F Goals

: a Mesh

----% Results (Mot loaded)

N
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"Creating a Boundary Condition" 2 sl (-145,)*5) 358 L)

-16

ki dlall 438N (e 5 (Boundary Condition) sle 3L Gl 31 e

Elﬁ Input Data
------ Eﬂ Computational Demain

(Insert Boundary Condition)

Insert Boundary Condition... |

Eg....@ Mezh
Eg....% Recults (Mot loaded)

sle (e a3 (Selection) (wﬂ\ PLEpTit (Boundary Condition) g,—‘-’léj‘ ij Ll ey

5l G 3l el Jsia

" el hll el gl e jan AsLal

(Select Other) _tiad dpulall Ailall (e

i Boundary Condition @
v %
Selection A%

]

};’x | Global Coordinate System

Reference axis: X

<]

Inlet Volume Flow
Inlet Velocity
Outlet Mass Flow
Outlet Volume Flow
Qutlet Velocity

Box Selection

9 Lasso Selection
I:@ Select Other

Clear Selections

Zoom/Pan/Rotate 3

Flow Parameters

m |n.nnm kats |EI

A v 0K

X Cancel

: Y
Customize Menu

Select Other n
i Face@Loft1@[pipe_rat]
i Face@Shelll @[pipe_rat]

LID2@[pipe_rat]

s Loft1@[pipe_rat]

Lo
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Fully developed ) JUiai a5 (0.5m/s) — "slall La" adlall de jus 23 o

Ef| Boundary Condition @
IV
Selection -~

3 EE

}—v»x ‘ Face Coordinate System |
z

Reference axis: ¥

Type A~

[E] @]~

Inlet Mass Flow
Inlet Volume Flow
Inlet Veloci
Outlet Mass Flow

Cutlet Volume Flow
Outlet Velocity

Flow Parameters ~
v ‘n 5 mis | :
Fully developed flow
Thermodynamic Parameters A4
Options ~

D Create associated goals

| &5 (flow

e PRt A

48l (a5 (Boundary Condition) (sle 3 _all ¥l 3l R aas e -18
(Insert Boundary Condition) Ui 4uilal)

=5 Input Data

EEI""@ Mesh

...... @ Computational Domain

Insert Boundary Condition...

EEI""QE Results (Mot loaded)

sle (= a3 (Selection) axill (& 33 (Boundary Condition) (siladl = 5lll W jelay
50 et I el 2 s IS ) sl sl slle e s AELE)
slaall AENRY C—L“” DU A (select Other) JUas dailal) Al (4
Environment ) JUaS &5 (Pressure Openings ) DU (Type) pusdll (3
Tl U a5 &) Taaml A yaa stV el o inn LAY 138" (pressure
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Al ) (g alen 3 all 21323 (Creating Goals) <alaaY! oLl -19
dat o dalie sl &3 @ilall = 5 A die (@0l Jara (Q) st o) 2 5 -
(V) gl g sod Aoy o doani (Q/A) 2ands 5 (A) @A)
Yl
Insert Surface ) JUAS dilal)l A (4 5 (Goals) (e 5l Ga¥) sl e
(Goals

£ Input Data

@ Computational Domain

Fluid Subdomains

Ef Boundary Conditions

Eﬁ Inlet Velocity 1

~Ff Environment Pressure 1
Goals

; Mesk Insert Global Goals...
-0 Results (b Insert Point Goals...

Insert Surface Goals...

Insert Volume Goals...

Insert Equation Goal...

|
AAA Je (e a3 (Selection) sl (& 335 (Surface Goals) (sl & 5l Wl b
Gas 8 Gl 300 el 5 oA IS Sl il dsidl) plae e i
wll (ya a5 sUaall 120 slacdl 535 5 (Select Other) i Al dcill)
&8 51 &3 (Volume Flow Rate) s (parameter)
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Partial cells 1.364 Calculation has converged since.. 3% 17:38:13, Oct 17
lterations 40 Goals are converged 39
Last iteration finished 17:36:13 Calculation finished 40 17:36:14, Oct 17
CPU time per last iteration 00:00:00
Travels 1
[ PORPC R -] an ©
Warning Comment
No warmings
< >
Log ‘ o Infix
Ready Solver is finished. Iteraticns : 40

56



Goal ) e 3l a1 3l i s (Results) laall daw siy a s ()Y)

O e an &5 (All) U (Goals) el (i« (Goal Plot) (! 7 sl eday
Sl JSall LS Gl ad e s sing Jsaa W jedad (Show)

~

Ajdas a5 (Q) dad
45l Glleall
(0.001)

(Insert) ksl

%, Goal Plot @

v X

a4 ~
[5G Volume Flow Rate 1
[5G cAD Area 1
vz

P
L., [Iterations ~

Options ~

D Group charts by parameter

Excel Workbook [*xlsx -

.

=

ioB
-0 Results (15.41d)

E'F Goals

dilall 4Gl (a5 (Plot

-] INIET VEIDCTY |
Eﬁ Environment Pressure 1

m 5G Velume Flow Rate 1

\ﬂé Mesh

-3 Cut Plots

{) Surface Plots
-dy lsosurfaces
--E2; Flow Trajectories
o e Particle Studies
- & Point Parameters

@) Surface Parameters
Volume Parameters

I, XV Plots
.78y Goal Plotr
88 oo [

. P@ Export Results

... W@ Animations

-21

daldl (A) 4a8

e pull (V2) dad
e lan Ay B o
4 sl il

lia 330 Oy dgle 3 gai Cogas L) 5 30 el die (ST DL Jy sk -l L
e Jsens e Jganll Jal e <l ghadll sda IS 13 Ba J) gl gl o <1
has Bl () (85 A s IS (5 92l lially adde J el (Sl
Al ) o2 (& gaanl) i€y (K15 aal g Jsgae Ao Juand o il Y 1 1 sl
(&d— o=l slga) — 3 ) all da jo — axaall — e ) Jie il slaall (e el e
A0d ClS o) 13le apfiiase g 2ad 5 sl (5 gl Clally Gl Jaa DU o Gany Ll
A i o g bl e CleliniV) 5 e il e 2l e 5 gind s canliY) (e
an Ala) i€ 1) i) @bl e ) Ao g N ) J g sl Sy L Ll Gl Bae
alll 3 5 e Jedl

= Summary ¥ ‘ H;—-‘ E
ol Name Unit Value  Averaged Value  Minimum Value  Madmum Value  Progress[%]  Use In Convergence  Deta Criteria
SG Volume Flow Rate 1 [m™3/s]  -0.0010  -0.0010 -0.0010 -0.0010 100 Yes 144182009 1.0000e-008
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Ready Solver is finished. Iteraticns : 40
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File Calculation View Inset Window Help
B LRI
0o == B oy (== =]
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Fluid cells Preparing data for calculation 01, Oct 17
Solid cells Calculation started 0 02, Oct 17
Partial cells Calculation has converged since.. 39 17:36:13, Oct 17
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= | 500 A [Ovetocity RRF 11
] w Vv [Ovelocity RRF (7}
[vorticity
Dynamic Pressure
Options v I e A
More Parameters...
Resolution v ¥
Options ~
z
Show v
velocity (2) Dynamic Pressure
2.000 = Center 40000 = Center
o 35000.00
~ T 30000.00
g 20 o 25000.00
E 5
= 2
i -4.000 QE'J 20000.00
=4 % 15000.00
ﬁ -5.000 £
g g 10000.00
F £
8.000 S 5000.00
-10.000
2.000 4,000 6,000 8,000 10.000 12,000 2,000 4.000 6,000 8,000 10,000 12,000
Length [m] [9R=] Length [m] Qa

Umiaall die dla L el Caay Seabinall il de ) o) Jaay

107



Lias dlad) A&l e s (XY Plots) e 3l a5l a5 aas (g

..... Volume Parameters
|- B XY Plots

Insert...

Export All to Excel

Delete All..

-39

(Insert)

A (Wall) kubassll a5 (Selection) axdll (e (XY Plots) (sl = sl jeday
Customize ) J)s> (s3ia jedas (More Parameters) L e s
Lgiilal 25 (Friction Coefficient) Jais (Loads) a5t (Parameters List
(XY Plots) ) sl

&3 (Shear Stress) s (Friction Coefficient) _Uas (Parameters) aall (x5
ol el s NSiaY) Jalae cilalada el (Show) Ll e s
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» | surfaceBody 3(surface-Loft1) (

. = Bottom face of shell
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@ Pipe_1-EXF4-1/slip on weld flange-1
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?' Find Underconstrained Bodies...
K Static 1 (-

v @ pats| B Spring..
~ 89 Conmt p Pin..

: g T Bolt.
® Fitun & Bearing..
L4 Btem @B Spot Welds..

Mesh ‘A Edge Weld... |
Resul

o Link

AL R RENRLEN

Edge Weld Connector @
VX .
_ Type | Split
Estimatedwe\dsize[in]:|0.25 |
~ Message AN

‘Weld sizing for steel or aluminum fillet T or Corner welds and

Partial Penetration Butt or Groove welds, It is recommended

that you read the background to this calculation in the Help
- pages,

- Weld Type Ll

b, |Fillet, Doublesided ]

Face Set1:

©

o]

Intersecting Edges :

© I‘ Edge<1> @PartTEXFA-1 ‘

Lo T

Face<2> @Pipe_1-EXF4-1/slip on weld flange-1 ‘

Weld Sizing s
@Amencan Standard
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Electrode

) g

3

‘Weld strength

3.0311114e-312 N/mm* 2 (MPa) e

Safety Factor:

@Amencan Mational Standard for Automotive Lifts
(®) Under The Hook Lifting Devices

E \

@ Estimated weld size
[025 |lin v]

Symbol Settings

Om plal 3l s sLisY Al 5 shaall (udi ac
GAY) Agall 45 &l 5 gyl
Ol dga (il 5 s
Dbl A addiall g 5!

Estimated weld size (in): m
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v X .
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Material ~
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Safety Factor
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2 o2 -
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Y gl Y1 Al @ 5 ae Al 8 colaall JS AR 5 shall ) S
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S Aral e e &)l s JAl O la s Jsa Jpaiil (e 6
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~
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Standard (Fixed Geometry) ~ Standard (Fixed Geometry)
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>
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DU o3 (Flow/Thermal Effects) <usiill (Je )i (Static) Ulss Bsvia sk
(Include fluid Pressure effects from solidworks Flow Simulation)

o gas 138 Lillia 8 Jlaa Dl Gaaiall calall gl asal Ll 50 e jau o
2523l la 93 3 (1.fld) <l e 85 (Desktop\my_works1\ 1) sl &5
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s TSBUSB DRV (G:
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>

File name: ||

||| Fiow simuiation Resuts - ig) -

Cancel
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Thermal options
(® Input temperature

(O Temperatures from thermal study

1

For each nonlinear time step, use temperature from

(O Temperature from SOLIDWORKS Flow Simulation

SOLIDWORKS model name
Configuration name :
Temperature from time step  :

Reference temperature at zero strain: | 298 Kelvin K

Fluid pressure option

Include fluid pressure effects from SOLIDWORKS Flow Simulation

SOLIDWORKS model name
Configuration name

Flow iteration no. :
(®) Use reference pressure (offset) in .fld file N/m~2
(O Define reference pressure [offset)

[JRun as legacy study (exclude shear stress)

el els Flge

L4 @ Contact Sets
¥ Fixed-1
= iﬂ External Loads
4 Fluid Pressure
i Fluid Shear Stress X
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i Fluid Shear Stress £
@ Mesh
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R
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-
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~ Eb Fixtures
Fixed-1
L g External Loac
@ Mesh
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= asizos -
£ A1 316 Annesled SoinlessSteet B2 I Bl (-Default-)
= misi316 st e Sheet 55) e Part2 (Alloy Stecl)
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- Export..
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sl (e (Stress plot) z W edad (Edit Definition) Jbias dailall 4l
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]
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v Deformed shape ~
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:
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L 148,804
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ks Al Aldl e s 1 3N (displacement) le i waa e o
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i
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- 2.499e-001

- 2.24%-001
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- 1.749e-001
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Q‘( | Define Weld Check Plot... ‘
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i
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5 @ List Connector Force...
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& B save All Plots as JPEG Files
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i -Edge Weld Connector-2
- Edge Weld Connector-3
-Edge Weld Connector-4
~- Edge Weld Connector-5

¢
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T
. . o v .
(Details) O e e Jualdll el
- -
Edge Weld Results @
v X
Selection AN
e (s |
| All edge welds ~ |
~
Type Min Max Mean |
Weld size [mm.} 0.0078468 2.2999 0.69264
‘Weld throat size ([mm.) 0.0055436 1.6263 0.48977 o
Joint normal force [MN/m) 94968 1.013E+005 -1005.5
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~
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v
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8= AIS1015 Steel, Cold Drawn (S5)
8= aisi 1020 ont
8= AIs11020 Steel, Cold Rolled

8= AIs11035 Steel (55)
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- 7,054,012
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eel, Cold Rolled
Name: Alloy Steel

el (55)
Default failure - [iakVan Mises Stress
e, cold drawn criterion:
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