hapter 19 HAWT

Blade 4415

A. Revolve.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Click File Menu > New, click Part Metric and OK. 7
Click Top Plane [ ] in the Feature Manager and\®> ¢ ER e @ >
click Sketch ﬁ[_ on the context toolbar, Fig. 1. \\ /,,// g o

o 4 Annotatlons

23 Materi ,— =
Click Line I/: (L) on the Sketch toolbar. [%;‘E
1 Right Plane
I_, Origin
Starting from the Origin sketch 3 lines and tangent arc. Fig. 1
Autotransition to Tangent Arc EEPT N
tool and sketch arc, Fig. 2. # 2] 0@\?\%1(\ o
To autotransition to arc, after ( ’
sketching endpoint of line, X s
move cursor away and back. Cth click
The preview shows a tangent cenferpoint—
arc. Click to place the arc. L\ and line
Autotransition back to Line tool
and sketch vertical down
Tip: Toggle between line and Origin
arc without returning to the N\
endpoint, use A key. Fig. 2 Fig. 3 Fig.4 "
Sketch 2 lines, Fig. 3.
Unselect Line tool. To unselect, right click graphics area and click
Select I;:} from menu. —
‘I A& v

Ctrl click centerpoint of arc and vertical gl PRk d e 45°..
centerline to select both. Release Ctrl key P4
and click Make Coincident /{. on the Ctrl cliktk
context toolbar, Fig. 4. To wake up center- endpoints
point, hover cursor over arc. 10
Ctrl click bottom endpoint of arc and bot-
tom endpoint of angled line to select both.
Release Ctrl key and click Make Horizon- T 5 .

ig.
tal |=——| on the context toolbar, Fig. 5. & 7

Fig. 6
&

Click Smart Dimension |, ™" | (S) on the Sketch toolbar.
Add dimensions, Fig. 6. 8/29/22
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Step 11. Click Features | Features | on the Command Manager toolbar.

Step 12. Click Revolved Boss/Base | Revolved | on the Features toolbar.

Boss/Base

Step 13. In the Revolve Property Manger set: | & Revolve @
- v X
ul’lder AXlS Of ReVOhlthl’l '.""f Axis of Revolution ~
click vertical line at @
Origin, F.lg. 7 = :
uncheck Thin Feature : .
[*¢" 360.00deg =
under Selected Contours S omections 5

click the contour, Fig. 8
click OK w .

[J Thin Feature‘
Selected Contours ~
ch1- jion<1>

B. Save as "BLADE 4415". Fig. 7 Fig. 8
Step 1. Click File Menu > Save As.

Step 2. Key-in BLADE 4415 for the filename and press ENTER.

$ >
C. Sketch2 for Planel1. gmmmem
Step 1. Click Front Plane |E| in the Feature Manager and click Sketch E ’ A"hotaﬂons
on the context toolbar, Fig. 9. ' :;Ej_@
Step 2. Click Normal To J,. on the Standard Views toolbar. (Ctrl-8) Ez‘%f:ane
» D Revolvel
Step 3. Click Line I/: (L) on the Sketch toolbar. Fig. 9

Step 4. Sketch line at angle from Origin L, Fig. 10.

o

Step 5. Click Smart Dimension | *™" |(S) on the Sketch toolbar.

Dimension

Step 6. Add dimensions, Fig. 11.
To dimension angle to
imaginary line, click line

and Origin , then

click the right horizon-

tal crosshair <—}> and
place dimension.

G

Step 7. Click Exit Sketch | Sketeh | on Fig. 10 Fig. 11
the Sketch toolbar.—
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D. Create Planel.

Step 1. Click Features | Features | on the Command Manager toolbar. i pane @
v X~
'1-4-] Message
+: First Reference ~
Step 2. Click Plane in the Reference Geometry flyout Eifgrf::t';; @ [Jireroscen:
on the Feature toolbar. - perpendicular
T [ Set origin on curve
Step 3. In the Plane Property Manager set: ﬂdpoint —77N Coincident
under First Reference, Fig. 12 / Project
click Line in Sketch2, Fig. 13 / Second Reference B
under Second Reference © P"‘”B@Sk“‘hzs
click top endpoint ( Comedent
The new plane should be just Zm’e“
inside cylindrical face of body. / -
. . // Third Reference
Click OK . @:
\ / Options
Step4. Save [ (Ctrl-S). ~_ - I i norma
Fig. 13 Fig. 12
E. Text. S ERGe ¢ ERee <BRSe:
Step 1. Hide Sketch2 C To hide, ¥ v v
& BLADE 4415 (Default) & BLADE 4415 (Default) T} BLADE 4415 (Default)
Clle Sketchz C ln the 4 Anr\otatio.ns 4 Anr\otat\'o.ns 4 Anrmtat\'o.ns
» Sohd Bodies(1) > Sohd Bodies(1) 4 Sohd Bodies(1)
Feature Manager and Hide 53 Material <not specified> 53 Material <not specified> 5% Material <not specified>
A [j Front Plane [j Front Plane LJ Front Plane
‘\ on the context tOOlbar, % Top Plane [,:j Tc.yp Plane [,j Tcl:p Plane
F' 14 I[; Right @ W 18« I[; R\g-h.t Plane IL_’ Right Plane
e Bumned ||| Gegstat L GTiares
. F Sketcl N Q [ Sketc p
Step2. Hide Planel flll. To hide, oy e N Lo R
click Planel [l in the Fea- Fig. 14 Fig. 15 Fig. 16
ture Manager and Hide \"{‘ on the context toolbar, Fig. 15. T
/ \\\
N = .
Step 3. Click Planel |E| in the Feature Manager and click Sketch ﬁl‘_ /
on the context toolbar, Fig. 16.
Step 4. Click Normal To J,. on the Standard Views toolbar. (Ctrl-8)
. . -F"F . .
Step 5. Click Centerline | .+ |in the Line flyout :/: ¥ | on the
Sketch toolbar.
. . . . !
Step 6. Sketch horizontal centerline above Origin , Fig. 17. Fig. 17
Step 7. Unselect Centerline tool. To unselect, right click graphics area and click Select % from

menu.
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Step 8. Ctrl click midpoint‘i\ of line and _
p
/

Origin to select both.
Release Ctrl key and click

Make Vertical | on the
context toolbar, Fig. 18.

Step 9. Click Smart Dimension

o

Smart
Dimension

-

(S) on Sketch toolbar.

Step 10. Add dimensions, Fig. 19.

A

Step 12. In the Sketch Text Property Manager set:
under Curves, Fig. 20
click horizontal construction line, Fig. 21
under Text

click in the box and key-in 12345 y
/

///

Step 11. Click Text Tool on the Sketch toolbar.

P

Center Align
uncheck Use document font checkbox

Spacing _; A E‘ 110
click Font button.

Step 13. In the Choose Font dialog box select:

I}

ls 1
Fig. 19
A Sketch Text @
v X
A N

under Font, Fig. 22
select Century Gothic LH Q
under Font Style + }
Bold ‘Ls
under Height select ’ Fig. 21

Points Size 8

Choose Font

click OK button i

Height:

Font Style:

click OK "ll.\\"l S

Step 14. Click Exit

O Units 2.11666667n

®points |8

@
o
=1
a
fod,
X

A~
9
10

Le
Exit
Sketch

Sketch
on the Sketch
toolbar.

AaBbYyZz

11 N

Space: 1.00mm

Effects

[ strikeout [Junderline

. 128

Ls
Fig. 23
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F. Wrap Text.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Click Isometric a on the Standard Views toolbar. (Ctrl-7)

Click Sketch3 in the Feature Manager to select
sketch, Fig. 24.

Click Features | Features | on the Command

Manager toolbar.

Click Wrap on the Features toolbar.

In the Wrap Property Manager:
under Wrap Type, Fig. 25

select Emboss @

under Wrap Method

select Analytical |WrAP
under Wrap Parameters

Source Sketch

Sketch3 was preselected

Face for Wrap Sketch
click cylindrical face, Fig. 26

Depth G 2
click OK % .

save [ (Ctr1-s).

@D @ @' e > Wrap1 @
v v X
) %\DE 4415 (Default) e ~
4 Annotations — — —
» [@] Solid Bodies(1) @
35 Material <not specified> Wrap MeWiod ~
[j Front Plane @‘
th Top Plane §
[j Right Plane Wrap Par¥neters ~
' Sketch3
4 3 Revolve1l S
[ Sketch2 @ w
th Plane1 v
C (-) Sketch3 G 0.20mm :
Fig !4 [IReverse dh!ct\'on

Fig. 27

Pull Direction ~
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G. Chamfers.

Step 1.

@

Click Chamfer Chamfer

on the Features toolbar.

Step 2. In the Chamfer Property Manager set:
under Chamfer Type, Fig. 28

Ju]
select Angle Distance ;_:
under Chamfer Parameters

Distance & 15

A
Anglell 45°

=

under Items To Chamfer
Tip: Toggle filter Faces with X key.

Or use Filter Faces

the bottom of the graphics area, Fig. 29.

Df on the Selection Filter toolbar (F5) at

@ Chamfer
v X
Chamfer Type
7

Items To Chamfer

[“] Tangent propagation

(@ Full preview

(O partial preview

(O No preview
Chamfer Parameters

[Irlip direction

£ 0.15mm ‘
[A§ 45.00deg

Fig. 28

E= =0

ﬁir Ii‘I' E‘I'I_‘:

Click top face of each letter (5), Fig. 30

Click OK % .

| IT@‘% @

Fig. 29

Toggle filter off when done.

Step 3. Save [ (Ctr1-S).
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H. Airfoil 4415 On We

b.

Step 1. In your web browser, go to NACA 4415 airfoil at airfoiltools.com.
http://airfoiltools.com/airfoil/details?airfoil=naca4415-il

Step 2. Click Selig format dat flle, Fig. 32.
Airfoil Tools

Search 1638 airfoils @ (9 Tweet ) | ol Like 1.4K

You have 0 airfoils loaded.

‘Your Reynold number range is 50,000 to 1,000,000. ( )

Scarch

Applications

Airfoil database search
My airfoils

Airfoil plotter

Airfoil comparison
Reynolds number calc
NACA 4 digit generator
NACA 5 digit generator

Information

Airfoil data
Lift/drag polars

NACA 4415 (naca4415-il)
NACA 4415 - NACA 4415 airfoil

/h\_\—_

Generated airfoil shapes

Searches

Symmetrical airfoils
NACA 4 digit airfoils

NACA 5 digit airfoils Details Dat file Parser
NACA 6 series airfoils (naca4415-il) NACA 4415 No parser warnings
o NACA 4415 airfoil TRCR £LS N

AirfoilsAto Z Max thickness 15% at 30.9% chord.

Aal8t tar (88 Max camber 4% at 40.2% chord . 0.00000
a18 to avistar (88) Source UIUC Airfoil Coordinates Database 6.99893 6.60039

B b29root to bw3 (22) Source dat file ©.99572 0.00156

C c141a to curtisc72 (40) The dat file is in Selig format 8.99039 ©.00349

D dae11 to du861372 (28) 0.98296 0.80610 -

E 1098 to esa40 (209)

F falcon to fxs21158 (121)

G geminism to gu255118 (419) imi i H

ooz Similar airfoils

lisab71 to isaf62 (4) GOE 648 AIRFOIL Preview Details

J j5012 to joukowsk0021 (7) CLARK YM-15 AIRFOIL Preview Details

Fig. 32

Send to airfoil plotter
Add to comparison
Lednicer format dat file

Selig format dat file ‘

Step 3. In the new browser tab that opens, drag to select all but the top header line and Copy.

(Ctrl-C), Fig. 33.

Starts at (1,0)—

Wrong!

No space waca 4415
in 1.000000 ©.000000
. 0.998930 ©.000390
selection [ E
0.990390 ©.003490
0.982960 ©.006100
0.973470 ©.009320
0.961940 ©.013030

Ends at (1,0) —

@ NACA 4415 (naca4415-il) X

NACA 4415

> 1.

[

[ IR IR I ISR RIS B IS B )

E airfoiltools.com/airfoil/seligdatfil X

+

C A Not secure | airfoiltools.com/airfoil/seligdatfile?airfoil=naca4415-il

—

000000 .000000
998930 .000390
995720 -001560
950390 .003490
982960 .006100
973470 -009320
961940 .013030
948440 .017160
933010 -021660
915730 -026520
896680 .031710
875920 .037170
853550 .042830
829670 -048630
.054530
.060480

Do not include
header in selection

.973476
.982960
.99039%0
.995720
.998930
. 000000

Fig. 33
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http://airfoiltools.com/airfoil/details?airfoil=naca4415-il

Step 1.

Step 2. You can scroll to bottom and confirm 97 rows, Fig. 35.

Open Excel and paste data into a new Excel file (Ctrl-V), Fig. 34.

Book1 - Microsoft Excel

\E}ﬂ‘?- C -+

Book1 - Microsoft Excel

Home | Insert Page Layout Formulas Data Review View Acrab: Home | Insert Page Layout Formulas Data Review View Acrobi

E & Arial Unicode I~ 10 AN == = - =+ General _&‘j % Arial Unicode M~ 10 - A A 5%2 - =+ General
paste -A-=E=mwaim- $o% o | P d-A-EEETEE|EH| 5%
Clipboard Font Alignment Numbet Clipboard Font Alignment Numbet
Al v f.'r‘ 1.000000 0.000000 ‘ Al v fr‘ 1.000000 0.000000
A B € D E F A B € D E F
1 | 1.000000]0.000000 92 0.973470-0.002270
2 0.998930 0.000390 93 0.982960 -0.001560
3 0.995720 0.001560 94 0.990390 -0.000920
4 0.990390 0.003490 95 0.995720-0.000420
5 0.982960 0.006100 96 0.998930-0.000110
6 0.973470 0.009320 97 ,1.000000 0.000000
7 0961940 0.013030 98‘
Q N aARAAN N N1T71RN aa
Fig. 34 Fig. 35

Step 3. Scroll back to top and select first column, Fig. 36. To select column, click letter A head-
ing at top of column.

=

Text to
Columns

Step 4. On the Data tab in the Data Tools group, click Text to Columns , Fig. 36.

Book1 - Microsoft Excel

Home Insert Page Layout Formulas Dataﬁwew View  Acrobat
ARG G RET @ T B2 & B= B? HE:
From From From From Other Existing Refresh_‘rl:\l()pemes z| Sort Filter ¥ Reappl Textto Remove Data Consolidate What-If =~ Group Ungroup St
Access Web Text Sources~ Connections All - ‘== EditLinks Ty advanced | columnsgg: plicates Validation - Analysis~  ~ -
Get External Data Connections Sort & Filter ‘ Data Tools Out
Al A fr‘ 1.000000 0.000000
A B © D E F G H J K L M
1 | 1.000 '0.000000
T 0.998930|0.000390
T 0.995720|0.001560
T 0.990390|0.003490
E 0.982960|0.006100
| 6 [ 0.973470(0.009320
7 | 0.961940]0.013030
2 nadR44Anln N1741A0N
Fig. 36
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Step 5. In the Convert to Columns Wizard
Step 1 Select Delimited
click Next
Fig. 37
Step 2 Check Tab and Space
click Next
Fig. 38
Step 3 Click Finish
Fig. 39.

Convert Text to Columns Wizard - Step 1 of 3 ? X

The Text Wizard has determined that your data is Delimited.
If this is correct, choose Next, or choose the data type that best describes your data.
Original data type
Choose the file type that best describes your data:
@ ‘Qelimited‘ ‘(Fiharacters such as commas or tabs separate each field.

(O Fixed width ields are aligned in columns with spaces between each field.

Preview of selected data:

.000000 0.000000 ~
.998930 0.000390
.995720 0.001560
.990390 0.003490
.982960 0.006100
.973470 0.009320 v
Cancel Next > & Finish
.
Fig. 37
Convert Text to Columns Wizard - Step 2 of 3 ? X

This screen lets you set the delimiters your data contains. You can see how your text is affected
in the preview below.

Delimiters

Tab
] Semi& Treat consecutive delimiters as one

D Comma 3 "
: X Text gualifier: v

Space ‘

I:‘ Other:

Data preview
1.000000 [0.000000 ~
0.998930 |0.000390
0.995720 |0.001560
0.9203390 |0.003420
0.982960 [0.006100
0.973470 |0.009320 v

Cancel < Back Next > ‘ Finish
.
Fig. 38
Convert Text to Columns Wizard - Step 3 of 3 ? X

This screen lets you select each column and set the Data Format.

Column data format

(®) General )

'General' converts numeric values to numbers, date values to
O Text dates, and all remaining values to text.
() Date: MDY > Advanced...

() Do not import column (skip)

n
1

Destination: |$A$1 2.5
Data preview

eneral eperal

1.000000 |0.000000 ~

0.998930 |0.000320

0.995720 [0.0015€&0

0.9903%0 |0.003490

0.982960 |0.006100

0.973470 |0.009320 v

< >

Cancel < Back

Fig. 39
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Step 6.

Delete first blank column, Fig. 40. To

E Hd9 -¢-5+
delete COlumn’ Cth COlumn A headlng’ Home Insert Pagelayout Formulas | Data | Review View
Right click and click Delete. b SED N 2 [ @eomectons 4, 7
S RS \Q s | o EL
From From From 2 Copy Refresh : ﬂ Sor
Step 7. Key-in a 0 (zero) in column C, Fig. 41. Access Web Text| . All~ &9 Edit Links
p y ( ) ? g Get Ex| 12 T:te Oplions: Connections
Al B \
Step 8. Auto-populate all the way down. To auto- A Paste special.. D E F
populate, double click on bottom right % Insert
. . < | Delete
corner of cell (plus sign), Fig. 42. B Gearc@ﬂg
4 T
Step 9. Click File Menu > Save As. Fig. 40
E B2 ¢ 5+
(& . In € Dave S ia (0] (0),¢ i . . File Home Insert Page layout Formulas | Data | Review View
Step 10. In the Save As dialog box, Fig. 43 [ Fe | ge Lo
Key-in AIRFOIL4415 L% ) 2 = = I [Elconnections 5| T
Y _ o8 | @ [BEee
1 From From From From Other | Existing | Refresh R zZ| Sor
No spaces in filename i |
: Access Web Text Sources~ Connections| All~ =2 EditLinks
NaVIgate tO My DocumentS/TeCh Ed Get External Data Connections
21-22/Wind Turbine folder a1 - s 0
Set Save as type Text (Tab delimited) & E B o E F
Click S — I —
1CK Save. 2 099893  0.00039 N
3 0.99572  0.00156
Clle Yes. 4 0.99039  0.00349 .
Fig. 41
. F eS| ¥
Step 11. Close the Excel file, no need to save again. |~ =2 &
File Home Insert Pagelayout Formulas | Data | Review View
:1 lL ™ g . I:EConnect\ons Al (Al
melm & & e e g
From From From From Other | Existing | Refresh - z| Sor
Access Web Text Sources~ Connections| All - &2 EditLinks
Get External Data Connections
c1 - £ 0
A B C D E F
1 1 0 3_
2 0.99893  0.00039
3 0.99572  0.00156 0 s
4 0.99039  0.00349 0
Fig. 42
\E Save As X
&« A « Tech Ed 22-23 » Wind Turbine [3) £ Search Wind Turbine
QOrganize ~ New folder = -0
Tech Ed 19-20 ”
No items match your search.
Tech Ed 20-21
Tech Ed 21-22
v Tech Ed 22-23
Wind Turbine
Tutorials v
File name: | AIRFOIL4415 ~
Save as type: |Text (Tab delimited) (*.txt) >
A~ Hide Folders Tools ~ Cancel

Fig. 43
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J. Backin SOLIDWORKS Import Curve.| cneri X
Step 1. If necessary, open your Blade part file. | | [oome.
Point X Y Z| s s
ave
Step 2. Click Features | Features | on the Command Man-
ager toolbar. savehs
Insert
Step 3. Click Curve Through XYZ Points -
‘UCurve Through XYZ Points | in the Curves ﬂyout TTES
on the Features toolbar. - Fig. 44
%Open X
Step 4. In the Curve Point dialog box: . : -
. . |+ « Tech Ed 22-23 > Wind Turbine + [ 3] 2 Search Wind Turbine
click Browse button, Fig. 44
change ﬁle type tO tXt Organize ~ New folder = - i | 0
select your txt file from Excel, Tech EA 1819 )
Fi 45 Tech Ed 19-20
'g' Tech Ed 20-21
click Open Tech Ed 21-22
click OK, Flg. 46. > TechEd 22-23 ‘ AIRFOILA415.txt
Tutorials o
The curve will be very small, you File pame: - ‘ .
can zoom on the Origin to view, f—
Fig. 47. -
Fig. 45
Step 5. Save [ (Ctr1-S). . »
‘ \Tech Ed 22-23\Wind Turbine\AIRFOIL4415.5¢t ‘J -
Point X Y Z| ~
1 mm Oomm omm Save
2 mm omm omm
3 mm Omm Omm Save As
4 0.99mm omm omm
5 0.98mm 0.01mm omm hea
6 0.97mm 0.01mm omm
7 0.96mm 0.01mm omm
g 095mm|  0.02mm omm OK
9 0.93mm 0.02mm omm
10 0.92mm 0.03mm omm v Cancel
Fig. 46
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Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

K. Sketch4 for Loft. S ERLRS® > &ERS:
Hide Revolve ﬁ body. To hide, expand Solid g aLaoe 441 3@ Eﬁ BLADE 4415 (Default
Bodies folder in the Feature Manager. Click Aol oS ¢ @  Eamostons

ﬁ . d - gxd Blarcs P - [ Solid Bodies(1)
Chamferl body in Feature Manager an [@ chamfer1 ) chi = -
y g é% Material <not specified> é% Materij@
Hide | ™ | on the context toolbar, Fig. 48. [0 Front Plane L Front Plane
[ﬂ Top Plane [J Top Plane
e [ﬂ R\'gpht Plane [ﬂ R\'gpht Plane
Click Front Plane |;| in the Feature Manager goﬂgm Soﬂgm
. 1.‘.}_ »  &J Revolvel > &Y Revolvel
and click Sketch ||___ | on the context toolbar, %Sketfhz %Sketchz
. (1) Plane1 [ Plane1l
Flg. 49 » Wrap1 4 Wrap1
@ Chamfer1 @ Chamfer1
UCuwﬂ UCuwe1
Click Normal To ,J,. on the Standard Views Fig. 48 Fig. 49
toolbar. (Ctrl-8)
@ Convert Entities @
Ea v X M
Click Convert Entities |\ | on the Sketch toolbar. ’h‘,\
In the Convert Entities Property Manager: gf”‘“p yone
Lll’ldeI‘ El’ltitles tO COIlVeI't, Fig. 50 Select all inner loops
click Curve, Fig. 51 Fig. 50
click OK %" .
Hide Curvel .
i i = Curve
To hide, click Fig. 51

Curvel?_j in the
Feature Manager

and Hide ‘Q: on

P Converted curve

\

the context toolbar,
Fig. 53.

Fig. 52

SER S @
v

§5 BLADE 4415 (Default)
» Annotations
- Solid Bodies(1)
7] Chamfer1
é% Material <not specified>
[ﬂ Front Plane
[ﬂ Top Plane
[,J Right Plane
I_, Origin
4 3 Revolvel
l: Sketch2

[ﬂ Plane1l

4 Wrap j_\
@Cham A (:/‘J)
~

8_ () Sketch4

Fig. 53
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Step 7. Click Scale Entities in the Move Entities flyout 7 Moveentites -/ on the

Sketch toolbar.

In the Scale Property Manager set:

under Entities to Scale, Fig. 54
click converted curve, Fig. 55

under Parameters
click in Scale about box
click Origin
Scale Factor I—il 63
uncheck Copy
Tip: Click in the graphics area and use F key to Zoom to Fit

click OK w# .

Step 8.

/Orlgmal is tiny

Fig. 55

’—il Scale @

v X h

Entities to Scale ~

Parameters ~

Scale about:

lﬂﬁss °

[ copy

Fig. 54

Step 9. Click Rotate Entities in the Move Entities flyout |7 Move entities ~| on the

Sketch toolbar.

Step 10. In the Rotate Property Manager set:
under Entities to Rotate, Fig. 56
click converted curve, Fig. 57
under Parameters
click in Center of rotation box
click top of converted curve

H
Anglell 176°

press ENTER
click OK % .
Click here for
L center of rotation

Fig. 57

v X *
Entities to Rotate

> Sphn92~

[Jkeep relations

Parameters
Center of rotation:

= |Rotate Point Defined ‘
8 | 176.00d ~
o egs s

Fig. 56
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A
Step 11. Click Centerline :r"* in the Line flyout /: ™| on the Sketch toolbar.

Step 12. Sketch cord
construction
line from trail-
ing edge to leading L
edge and a perpendicular
construction line down from

=TT
—
——
——
——
——
——
——
N
——
————
——
N
N
-
——
——
——
——
——
-

Fig. 58

endpoint of cord, Fig. 58. As you sketch, position cursor until it changes to \ . to show
perpendicular relations is added, Fig. S8.

Step 13. Unselect Centerline tool. To unselect, right click graphics area and click Select % from

menu.
___________________ 1 ogX 2y

Step 14. Ctrlelick T~ TTTTmee—e FRALTOCER
leading edgeof ~  T— TTTTmemee "
converted airfoil -T
and perpendicular line L Fig. 59 f
to select both. Release Ctrl Ctrl click

. li d

key and click Make Tangent (3\ on the context toolbar, Fig. 59. lea:ﬁgé‘ Ielzdge

Step 15. Ctrl click

cord line and ° @E‘}'@@Cﬁ
‘ N TN

Origin |, _to Ctrl click cord and Origin g, "
select both. Release / :
Ctrl key and click Make L Fig. 60 ‘

Coincident /{i on the context
toolbar, Fig. 60.

Pl
Step 16. Click Centerline .;r"* in the Line flyout /: ™ | on the Sketch toolbar.

Step 17. Sketch horizontal construction line out to right from Origin L, Fig. 61.

Fig. 61
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Step 18.

Step 19.

Step 20.

Step 21.

Click Smart Dimension

o

Smart
Dimension

-

(S) on the Sketch toolbar.

Add dimensions, Fig. 62. Dimension parallel not horizontal. Tip: To lock dimension:
click the item to dimension. Move the cursor until the preview indicates dimension type
parallel, right click to lock dimension type. Click to place dimension.

Click Exit Sketch

Sketch

Fig. 62
on the Sketch toolbar.

Exit

-

Save ﬁ (Ctrl-S).

L. Create PlaneZ2 for Loft.

Step 1.

Click Isometric

N7

on the Standard Views

toolbar (Ctrl-7) and zoom out.

e
Step 2. Click Front Plane |',| in the Feature Manager to
display Plane is graphics area, Fig. 63.

Step 3. In graphics area Ctrl drag Front plane to rear

and release, Fig. 64.

Step 4. In the Plane Property Manager set:
under First Reference, Fig. 65

Step 5.

&

Distance

190

and press ENTER.

Tip: Click in the graphics area and use F key
to Zoom to Fit

S ERS @
¥

(& BLADE 4415 (Default)
» [A] Annotations
» Solid Bodies(1)

é% Material <not specified>

[J Front PI':-mes

[ Top Plane
[ Right Plane
I_, Origin

4 3 Revolve1
’: Sketch2
[,J Plane1l

» Wrap1
@ Chamfer1
U Curvel

C Sketch4

Fig. 63

The new plane should be towards rear, Fig. 64.

Click OK %# .
Save ﬁ (Ctrl-S). Drag to/l'Year
set distance to 190
Hold down

SOLIDWORKS 22

Ctrl drag
plane to rear

Fig. 64

g Plane @
v X+
Message v

First Reference ~

@ IFront Plane
% Parallel
_L Perpendicular
/‘ Coincident
[N} 45.00deg
190.00mm
Flip offset‘
1

—| Mid Plane

<>

<2

Second Reference A

] I

Third Reference A

ol

Options ~
[ Flip normal
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M. Copy Sketch4 into Plane 2.
Step 1. Hide Plane2 ﬁ To hide, click Planel ﬁ in the

Step 2.

Step 3.

Step 4.

Feature Manager and Hide

toolbar, Fig. 66.

N

on the context

Click Sketch4 in the Feature Manager and copy,
Fig. 67. Use Ctrl-C to copy sketch.

Click Plane2 |I

sketch, Fig. 69.

in the Feature Manager and
paste sketch, Fig. 68. Use Ctrl-V to paste

Hide Sketch4 C To hide, click Sketch4 in the

graphics area and Hide

x

P l® a

i
g b \‘é) 4

N

~)

Fig.

69

¢ ERSE@ "
v

) BLADE 4415 (Default)

4 Annotat\'ons

» [@) Solid Bodies(1)
55 Material <not specified>
[j Front Plane

SIEIR S @
v

&) BLADE 4415 (Default)

4 Annotations

» [@) Solid Bodies(1)
g;% Material <not specified>
[j Front Plane

[j Top Plane [j Top Plane
[j Right Plane [j Right Plane
I_, Origin I_, Origin

4 3 Revolve1 4 9 Revolvel
l: Sketch2 l: Sketch2
[j Plane1 [j Plane1

4 Wrap1 4 Wrap1
@ Cham @ l « > @ Chamfer1
2 curve P4 U Curvel
T ketct — \{gk T sketcha,
’m‘ [j Plane2 ‘

Fig. 66 Fig. 67

on the context toolbar, Fig. 69.

S ERS@
7

& BLADE 4415 (Default)
4 Annotations

» [ Solid Bodies(1)
55 Material <not specified>
[j Front Plane

[j Top Plane

[j Right Plane

I_, Origin

3 Revolve1l

l: Sketch2

[j Plane1l

Wrap1

@ Chamfer1

?_; Curvel

C Sketch4

[ () sketchs :
Fig.%
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N. Edit Sketch5.
Step 1. Click SketchS (pasted sketch) in the graphics area and click Edit

Sketch @ on the Context toolbar, Fig. 70.

Step 2. Click Normal To ,;_L on the Standard Views toolbar. (Ctrl-8)

Step 3. Drag the cord line off of Origin L, Fig. 71 and Fig. 72.

6
/:\29\\?&\‘(*

4 A
Drag cord liW T
i

Fig. 71

SER S @
v

&%) BLADE 4415 (Default)
4 Ar\nctatior\s
» [@) solid Bodies(1)
?o,% Material <not specified>
[,J Front Plane
[J Top Plane
[ﬂ Right Plane
1, origin
» 3 Revolvel
l: Sketch2
[J Planet
» Wram

@) Chamfert

?j Curvel .
l: Sketch4 @gl 2 “
[ﬂ Plane2 xR <.T>

[ () Sketchs

Fig. 70
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Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Ctrl click left
endpoint of hori-
zontal line and

Origin L—-to select

both. Release Ctrl
key and click Make

Coincident /{n
the context toolbar,
Fig. 75.

Ctrl click cord line

and Origin to

select both. Release

Ctrl key and click
Make Coincident

/{. on the context
toolbar, Fig. 76.

Ctrl click leading
edge of converted
airfoil and end-

point of perpen-

dicular line to se-
lect both. Release
Ctrl key and click
Make Coincident

A

toolbar, Fig. 77.

Change dimensions

on

on the context

—— ke !:

N ctrl endpoint
and Origin

Ctrl cord line

and Origin

Fig. 76

I —

60—

\

Ctrl cord endpoint
and spline

Fig. 77

, Fig. 78.

Click Exit Sketch

%

seten | ON the Sketch toolbar.
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O. Loft.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

@ Blo@ > |& Bo @ >
0 : ;
Show Revolve body (Chamferl). To show,  @suoe M1W & BLADE 4415 (Defaul)
1 1 1 _ | [AAnnota = . v [A] Annotations
expand Solid Bodies folder in the Feature Manag- * el & & T,
er. Click Chamferl ﬁ body in Feature Manager (D Cramten 9" - Uese
g%; Material <not specified> g? Material <not specified>
and Show |“%| on the context toolbar, Fig. 79. L7 Front Plane [ Front Plane
[J Top Plane [ Top Plane
[j Right Plane [j Right Plane
[_ . l_ 1, origin 1, origin
Show Sketch4 | . To show, click Sketch4 " |+ 3 revolver b Revolvet
. E Sketch2 E Sketch2
in the Feature Manager and Show |“®| on the [} planet (7 Planet
context toolbar, Fig. 80. ' ‘C"’h'::‘lm ’ :::ZL % 1°
UCuwﬂ UCuwﬂ ® IEJ’
[ Sketch4 ~
Click Isometric a on the Standard Views [} Plane2 [J Pane2
toolbar (Ctrl_7) C Sketch5 C Sketch5
’ Fig. 79 Fig. 80
Click Zoom to Fit ﬁ (F) on the View toolbar.
Click Features | Features | on the Command Manager toolbar.
8 Loft @
. v X
Click Lofted Boss/Base m: Lofted Boss/Base | on the Features toolbar. — .
g Sketch4
In the Loft Property Manager set:
under Profiles, Fig. 81
click same position on the two Profile sketches, Fig. 82 Start/End Consirants
SketCh4 n\% g Guide Curves
Sketch5 N .
. \\\ T
click OK % . T, T

save [ (Ctr1-s).

Guide tangency type:

None

Centerline Parameters v
Sketch Tools v
Options A
Merge tangent faces

[ Close loft

Show preview
Merge result

[ Micro tolerance

Fig. 81
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P. Delete Face.
Step 1. Click Surfaces | Surfaces | on the Command Manager toolbar.

Step 2. Click Delete Face on the Surfaces toolbar.

Step 3. In the Delete Face Property Manager:
under Selections, Fig. 83
click top face loft inside of revolve, Fig. 84
under Options
Delete and Patch

click OK W .
Step 4. Save ﬁ (Ctrl-S).

Q. Fillet Edges.
@

Fillet

Step 1. Click Fillet on the Features toolbar.

-

Step 2. In the Fillet Property Manager set:
select FilletXpert, Fig. 85

Radius f{ 3

click the top edges of Revolve at Loft, Fig. 86
click OK w .

SOLIDWORKS 22 BLADE 4415 HAWT

@ Delete Face @
v X
Selections A

Show selection toolbar

Options ~
QO Delete

@® Delete and Patch
QO Delete and Fill ~
[ show preview

7 Fig. 83

@ FilletXpert
v X

Items To Fillet ~

|

Show selection toolbar
R [poom ]
v

Apply
Options A
Select through faces
[“] Tangent propagation
(@ Full preview
(O partial preview

(O No preview

~~  Fig. 85
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R. Appearance: White Plastic. % ZEy" ‘1@_4
TRPLB e

Step 1.

Step 2.

Step 3.

Step 4.

Click part, click Appearance Callout on the & Foce<-aL..

= . Loft1
context toolbar and click BLADE 4415 , Fig. 88. (Ij)l;f.f — 89 Body

(i} BLADE 4. R Hb.4
Remove All ...

In the Appearances Task pane, expand Plastic, click
High Gloss and in the lower pane select white high
gloss plastic, Fig. 89.

Click OK % In the Appearances Property Manager.

Save [ (Ctr1-s). /\ Fig. 88
- /
e
v
-

v e Appearances(color) [a)

v ﬁ Plastic

ﬁ High Gloss
ﬁ Medium GIOS&
ﬁ Low Gloss

ﬁ Soft Touch

o ﬁ Textured
e ﬁ Clear Plastic
/// [/ satin Finish v
~

white high gloss plastic| ~

L

cream high gloss plastic

Fig. 89
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