ﬁhapter 6 HAWT
Top Nacelle

A. Cut-Extrude Sketch1 LED Diode Hole.
Step 1. Open your Top Nacelle part file.

Step 2. Click Top Plane [:E:] in the Feature Manager and click Sketch |§ BB [¢[@| ’\
ﬁ on the context toolbar, Fig. 1. @ TOP NACELLE (Default ->

> Annotations

» Solid Bodies(1)

Step 3. Click Normal To &. on the Standard Views toolbar. (Ctrl-8) Emi Z::j@ YR
gj Right Plane
Step 4. Click Circle (Ej (S) on the Sketch toolbar. L, origin
@ Stock-MULTIBODY NACELLE-
Fig. 1

Step 5. Sketch circle above Origin L, Fig. 2.

Step 6. Unselect Circle tool. To unselect,
right click ﬁphics area and

click Select |...x from menu.

Step 7. Ctrl click centerpoint of
circle and Origin to

select both. Release Ctrl
key and click Make Vertical

| on the context toolbar,
Fig. 3.

Step 8. Click Smart Dimension Fig. 2 Fig. 3
&

oiomart | (S) on the Sketch toolbar.

-

Step 9. Add dimensions, Fig. 4.

Fig. 4
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C
Step 10. Click Offset Entities | °'* | on the Sketch toolbar.

Entities

Step 11. In the Offset Entities Property Manager set:
under Parameters, Fig. 5

T Offset Entities @)

Distance’e} 1 Vo

Parameters ~

(clearance of Diode) o * .
[“]Add dimenSions

uncheck Reverse

uncheck Bi-directional LR 5
. Select chai
under Construction e
geometry Cap ends
I Arcs
check Base geometry s
Click cil‘cle, Fig. 6 Construction geometry:
. Base geometry
YellOW Oﬂ.set Cll’Cle [Joffset geometry~
on outside - base Fig. 5 Fig. 6 Fig. 7
geometry (construction) on inside
click OK % .

Step 12. Click Isometric i on the Standard Views toolbar. (Ctrl-7)

Step 13 .Click Features | Features | on the Command Manager toolbar.

@
Step 14. Click Extruded Cut Biruded | on the Features toolbar.
Step 15. In the Cut-Extrude Property Manager set: ;@ Cx"'-:r"de @
under Direction 1, Fig. 8 — —
End Condition Through All

Reverse Direction Fo
click OK w# .

Through All ~ v
Vo

[JFlip side to cut

Draft outward

Fig. 8

Step 16. Save [l (Ctrl-S).

Fig. 9
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B. Create Planel.

Step 1.

Step 2.

Step 3.

Step 4.

Fig. 11
C. SweepSketchZWueRun. . s EETe > [¢eEETe -
Step 1. Hide Planel ' To hide, click Planel ' inthe ¢ 7
Feature Manager and Hide | | on the context ?PA:::;:“T T ?ZT.::;:::? T
toolbar Fig. 13. v [@ solid Bodies(1) v [@] solid Bodies(1)
’ EE Material <not specified> -> E;_; Material <not specified> ->
Cj] Front Plane m Front Plane
Step 2. Click Planel [ﬂ in the Feature Manager and g ::g"hf':l';; g :g"hf':‘lr;e
click Sketch ﬁ on the context toolbar, Fig. 14. %‘isot'c',f'k L™ %ﬁ;ﬂ Hi%as
> Cut-EL@ PN > Cut-ED ~d
' Plane1 m Plane1
Step 3. Click Bottom @ on the Standard Views Fig. 13 Fig. 14
toolbar. (Ctrl-6) = —_—
Face
Step 4. Click Intersection Curve ‘@‘ Intersection Curve | in the
©
Convert Entities flyout |:°™"| on the Sketch toolbar.
Step 5. In the Intersection Curve Property Manager:

H

Click Right

(Ctrl-4)

on the Standard Views toolbar.

Click Top Plane [ﬂ in the Feature Manager to
display Plane is graphics area, Fig. 10.

In graphics area Ctrl drag Top plane up and

release, Fig. 11.

In the Plane Property Manager set:
under First Reference, Fig. 12

Distance

£ 3

and press ENTER.
The new plane should be above Top Plane.

Click OK w#*
Set distance
Hold down

Ctrl drag
plane up

~

to3

N

under Select Entities, Fig. 15

click inside

of Top Nacelle, Fig. 16
click OK % twice.

S ER S @
v

@ TOP NACELLE (Default) ->
4 Annotations
» [@Solid Bodies(1)
§§_; Material <not specified> ->
m Front Plane
ﬂ Top Planek
m Right Plane
I_, Origin
@ Stock-MULTIBODY NACELLE-
4 Cut-Extrude1

' Plane @
v X~

Message v
First Reference ~
@ Top Plane

Parallel

Perpendicular

Coincident

[| 45.00deg

Fig. 10

3.00mm g

| Flip offset
L
|§| Mid Plane
Second Reference ~
el ]
Third Reference A
ol
Fig. 12

bottom face at front v x

a Intersection Curves @

Select Entities

Face<1>

~

Exact Mesh Intersection

Fig. 15

Fig. 16
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Step 6.

Step 7.
Step 8.

Step 9.

Step 10.

Delete the converted line on port side, Fig. 17.

Click Line I/: (L) on the Sketch toolbar.

Sketch 5 lines, Fig. 18.

Unselect Line tool. To unselect, right click graphics area

and click Select [:} from menu.

Ctrl click a set of angled lines to select both. Release Ctrl

key and click Make Parallel
Fig. 19.

N

on the context toolbar,

Make the other set of lines parallel, Fig. 20.

Fig. 18

Fig. 17
- | /'/ J_S‘ =

O La)

Fig. 19

— | LN\g=

@ |1—56@)

Fig. 20
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3 K Trim ©)
Step 11. Click Trim Entities EE{;{?ES (S) on the Sketch toolbar. i
Step 12. In the Trim Property Manger: o;:wer - .
select Corner| §~ |, Fig. 21 :mwyd
Trim corner, Fig. 22. Result in Fig. 23. [ i way iz
Trim other corner, Fig. 24. Result in Fig. 25. - rim o closest
Click OK %" when done. o e
Fig. 21
| -
Fig. 22 Fig. 23
| .
Fig. 24 Fig. 25
&
Step 13. Click Smart Dimension |,
on the Sketch toolbar. -
Step 14. Add dimensions, Fig. 26.
G
Step 15. Click Exit Sketch | g ey, | on the
Sketch toolbar. -

Fig. 26
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D. Create Plane 2.

¢S BR o>
Step 1. Rotate Isometric view to view inside front of v
. . . % TOP NACELLE (Default) ->
part at Sketch 2, Fig. 28. To rotate view, click . g annotations

. . » [@] Solid Bodies(1)
Isometric a on the Standard Views toolbar 3 Material <not specified> ->

(Ctrl-7), then in bottom left corner of graph- [@‘

Top Plane

’ Plane (@)
v X =

Message v

ics area SYhift click the Y axis of the Reference [J Right Plane
I_, Origin
. . . . @ Stock-MULTIBODY NACELLE-
TrladZ )\Ktwo times and Sleft click the Z » @ curExtrade!
mj Plane1
axis of the Reference Triad )\(two times L sketch2
7 Fig. 27

Step 2. Click Front Plane [ﬂ in the Feature Manager to display Plane is
graphics area, Fig. 27.
Step 3. In graphics area Ctrl drag Front plane to rear of part and release,

Fig. 28.

Step 4. In the Plane Property Manager:
under First Reference, Fig. 29
Front Plane was preselected

click Parallel %

Hold down

under Second Reference Ctrl drag
click forward most vertex of Sketch2, plane to
Fig. 28 rear
click OK % .

Click vertex

Fig. 28

First Reference ~

0
Parallel

Perpend&

Coincident

45.00deg

7.8355489mm

|§| Mid Plane

Second Reference A

@ IPoint?@SketchZ s
Coincident

Project

0

Third Reference ~

el ]
Fig. 29
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E. Sweep Sketch6 Wire Run. S ERS@ N SERG@
Step 1. Hide Plane2 ' To hide, click Planel' inthe [ |

@) TOP NACELLE (Default) -> ) TOP NACELLE (Default) ->

Feature Manager and Hide @ on the context > (&) Annotations * (&l Annotations
. 3 Solid Bodies(1) 3 Solid Bodies(1)
tOOlbar, Flg- 30~ ﬁi Material <not specified> -> 35 Material <not specified> ->
C}j Front Plane ﬁ] Front Plane
. . m Top Plane m Top Plane
Step 2. Click Plane2 [j:] in the Feature Manager and (1) Right Plane 1 Right Plane

I_, Origin I_, Origin
click Sketch i on the context toolbar, Fig. 31. (@ Stock-MULTIBODY NACELLE- (@ Stock-MULTIBODY NACELLE-
v (@ cut- » (@ cut-g @1%q >

C}j Plang ﬁj Plane .~
C Sketc E‘ @ &
[ Plane2

C Sketd ¢
L

Step 3. Click Intersection Curve B Intersection Curve |in

y ey Fig. 31
the Convert Entities flyout |- ="| on the Sketch
tO Olb ar. - 'a- Intersection Curves @
v X
Step 4. In the Intersection Curve Property Manager: B "
under Select Entities, Fig. 32 N |
Clle inside face Of Nacelle at Exact Mesh Intersection
Sketch2, Fig. 33 Fig. 32
’ Face
click OK % twice. =

Step 5. Grab the port endpoint of converted arc
and pull around to just under Sketch2,
Fig. 34 and Fig. 35.

o

Step 6. Click Smart Dimension | pimernion | (S)

on the Sketch toolbar. -

Fig. 33
Step 7. Dimension 3.5 from Sketch2 to endpoint of arc, Fig. 36.

Grab endpoint...

...drag to
below
Sketch2
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F. Sweep.
Step 1. Click Features | Features | on the Command Manager toolbar.

Step 2. Click Swept Boss/Base ‘f swept Boss/Base | op the Features toolbar.

Step 3. In the Swept Boss/Base Property Manager:

Step 4. Save ﬁ (Ctrl-

under Profile and Path, Fig. 37
Profile 0 click Sketch2, Fig. 38
Path C click Sketch3

i+ Path(sketch3)
g

click Direction 1
click OK %# .

Fig. 38

G. Fillet Edges.

Step 1.

Click Fillet

@

Fillet| on the Features toolbar.

-

Step 2. In the Fillet Property Manager set:

Step 3. Save [ (Ctr1-s).

select FilletXpert, Fig. 39 Radius 2

Radius f{ 2

click the forward edge of wire
run at face of Nacelle,
Fig. 40

click Apply

= Radius .5
Radius f{ .5, Fig. 41
click the edges (4) of wire run,
Fig. 42

click OK % .

Fig. 43
SOLIDWORKS 22 Toprp NAceLLe HAWT PAGE

& sweep ©)

v X

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

Guide Curves

Options

Start and End Tangency

[ Thin Feature

Curvature Display

Fig. 37

<< <] < <

@ FilletXpert @

v X 5
Add |Change | Corner

Items To Fillet

. —

Show selection toolbar

K 2.00mm ~ :

A

Apply
Options

Select through faces
Tangent propagation
(@ Full preview

(O partial preview

(O No preview

Fig. 39

@ FilletXpert @

v X 9
Add |Change | Corner

Items To Fillet
Edge<2>
Edge<3>
Edge<4>

Edge<5> [ &

6
Show selection toolbar

K 0.50mm v :

Options
Select through faces
Tangent propagation
(®) Full preview
(O Partial preview
(O No preview

Fig. 41
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H. Snap Hook 3D Sketch.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Click Sketch | Sketch | on the Com-
mand Manager toolbar.

Click 3D Sketch |32 3D Sketch | iy the
E

Sketch

on the Sketch

Sketch flyout
toolbar.

-

Click Point| B |(S) on the Sketch
toolbar.

Sketch a point on bottom face of Na-

celle just forward of Diode hole, Fig. 44. Fig. 44

Unselect Point tool. To unselect, right
click graphics area and click Select

from menu.

Ctrl click Right 3“[%\33\‘\’
Plane [j:] in the §5 TOP NACELLE (Default) ->

Feature Manager’ 4 Annotations
. » @) Solid Bodies(1)
Flg' 45 and the Ei Material <not specified> -> g ﬁ_1
oint in graphic 11 Front Plane [$ _ .
Y grap () Top Plane @ ‘_ﬁ@oou

area to select both,
Fig. 46. Release L orgin \\

@ Stock-MULTIBODY NACELLE-

Ctrl key and CliCk 4 Cut-Extrude1
Make On Plane [ Planet

Ijj Plane2
4 f Sweep1
E] on the con- ® filets
text toolbar. Fig. 45
&

Click Smart Dimension | pimersion | (S)

on the Sketch toolbar. -

Dimension Point 9 on Z axis to Ori-

gin L—. , Fig. 47. To dimension, click

Origin |,  and Point, then use the Tab
key to cﬁgflge the sketch plane to Z

, select the Point again and click.
Key-in 9.

Save ﬁ (Ctrl-S). Fig. 47
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I. Snap Hook.
Step 1. Click Insert Menu > Fastening Feature > Snap Hook.

4 Snap Hook ® T % TOP NACELLE {Default) ->
Step 2. In the Snap Hook Property Manager: o« » BA) Annotations

» [@ solid Bodies(1)

under Snap Hook Selections, Fig. 48

Message v 3 . ™
- o5 Material <not specified> ->

f S 1 L. SnapHook-SeIectlons = il Fremk Plane‘

or Select a position @ [ointi@2psietcnt T Top Pland s

. . . op Plane
click 3D Point, Fig. 49 o Porre ¥ 7 Right Plan
X X X [“] Reverse direction I_. Origin

for Define vertical direction ol B Stock-MULTIBODY NACELLE-1 -

-

Expand flyout Feature Manager design tree Cut-Fxtrude

Reverse direction
and click Top Plane[ ], Fig. 50 S . SRR P

. . Enter body height Ej Plane2
check Reverse direction S X gSWeem
for Define the direction of the hook I U S F:"Z”
click Front Plane [j_] ﬂ; v, N g;g;étch 1
check Reverse direction ‘g ” Fig. 50
under Snap Hook Data & ol
A 2.5 Depth at top of hook = 0 [140mm | 2
B 1.4 Hook height . fazsmn |2
C 1 Hook lip height F [osomm |2
D 1.4 Body height S [zsomm ] 2
E 4.75 Depth at base of hook H [7oodeq | 3
F .6 Hook overhang 1~ Fig. 48
G 2.5 Total width // .
H 7  Top draft angle ) // o
click OK . '/

Step 3. Save ﬁ (Ctrl-S). -
e
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J. Boss-Extrude Sketch4 Bearing Race.
Step 1. Click the inside front face of Top ]

Nacelle and click Sketch t on the
context toolbar, Fig. 51.

SGEEL® @

Step 2. Click Circle (2] (S) on the Sketch
toolbar.

Step 3. Sketch circle at Origin L, Fig. 52.

&

Step 4. Click Smart Dimension | 7" | (S)

on the Sketch toolbar. M

Step 5. Dimension diameter 10,
Fig. 52.

Step 6. Click Offset Entities
c

fos_et
Ertities| on the Sketch
toolbar.

Step 7. In the Offset Entities Property Manager set:
under Parameters, Fig. 53

Distance {? .1 (clearance for Bearing)
uncheck Reverse
uncheck Bi-directional

under Construction geometry

check Base geometry T offset Entities ®
click circle, Fig. 54 VX L8
Yellow offset circle :,\"'L:f,mm n"
on outside - base geometry ST, A
(construction) on inside DRME~
Select chay
Click Keep Visible ™ and si-directional
Cap ends
OK f . The Push Pln # Arcs
: Lines
On allows SeleCtlon Of anOther Construction geometry:
OffSCt. Base geometry
[ offset geometh

Fig. 53
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under Parameters, Fig. 55

Distance {? 2.7
uncheck Reverse

under Construction
geometry
uncheck Base geometry
click offset circle,
Fig. 56
Yellow offset circle on
outside

click OK % .

under Parameters, Fig. 57

Distance {? 2
uncheck Reverse

on one side of Nacelle
click edge on inside
face at Lip and Groove
of Nacelle, Fig. 58
Yellow offset should be
below

click OK % .

under Parameters, Fig. 59

Distance & 2

uncheck Reverse
click same edge other
side, Fig. 60

click OK % and click
Cancel H
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Step 8. In the Offset Entities Property Manager set:

@ Offset Entities @

v x [

Parameters

Y

[“1Add dimensions
[IReverse
[M]select chain
[IBi-directional
Cap ends
Arcs

Lines
Construction geometry:

[[]Base geometry
[Joffset geumetr}&

Fig. 55

Step 9. In the Offset Entities Property Manager set:

N

@ Offset Entities @

v x [

Parameters

6y

[V]Add dimensions
[JReverse
Select chain
[IBi-directional
Cap ends
Arcs
Lines
Construction geometry:
[[]Base geometry
[JOffset geometry

Fig. 57

Step 10. In the Offset Entities Property Manager set:

A

@ Offset Entities @

v x [

Parameters

Y —

[]Add dimensions
[JReverse
Select chain
[]Bi-directional
Cap ends
Arcs
Lines
Construction geometry:
[]Base geometry
[Joffset geometry

Fig. 59

A

Fig. 60



Step 11. Click Features | Features | on the Command Manager toolbar.

Step 12. Click Extruded Boss/Base

Step 13. In the Boss-Extrude Property Manager set: N
under Direction 1, Fig. 61
End Condition Blind

Depth @ 4

under Selected Contours
click the contour,

Fig. 62
click OK % .

]

Extruded
Eoss/Base

K. Boss-Extrude2 Sketch5 Front Fill.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Click Right Plane |ﬂ in the Feature Manager and click Sketch

on the context toolbar, Fig. 63.

Click Normal To

Click Wireframe

&

iy

on the Features toolbar.

@Boss—Extrude @
v X ®

From ~

Sketch Plane v

Direction 1 ~

Blind b
"1

£y 400mm
Merge&l

Draft outward
[ pirection 2 v
[ Thin Feature v

Selected Contours A

on the Standard Views toolbar. (Ctrl-8)

on the View toolbar.

Click Line I/ (L) on the Sketch toolbar.

Sketch 4 lines, Fig. 64. Bottom horizontal line on inside top edge to

end of body.

Click Smart Dimension | ;. <ion

Add dimension, Fig. 64. A

Don’t have to dimen-
sion rear vertical line,

just keep it out past the

body.

&

Smart

-

T— T

S

(LI

(S) on the Sketch toolbar.

¢ BElel@ >
7

@ TOP NACELLE (Default) ->
Annotations

Solid Bodies(1)

Ei Material <not specified> ->
Lj Front [/ —

[j Top P@
C}j Right Plane

I_, Origin

@ Stock-MULTIBODY NACELLE-
@ Cut-Extrude1
[j Plane1

D Plane2

J Sweep1

B Fillet1

® Fillet2

> 4 Snap Hook1
4 @Boss{xtrudcﬂ

v

-

-

-

Fig. 63

S

45°

/

§3.2

Fig. 64
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Step 8. Click Shaded With Edges n on the View toolbar.

Step 9. Rotate Isometric view to view inside rear of body, Fig. 66. To rotate view, click Isomet-

Shift click the Z axis of the Reference Triad A:wice.
7

Step 10. Click Features | Features | on the Command Manager toolbar.

@l

Step 11. Click Extruded Boss/Base | Extruded | on the Features toolbar.

Boss/Base

Step 12. In the Boss-Extrude Property Manager set:

under Direction 1, Fig. 65
End Condition Up to Body
in the Solid/Surface box
click Nacelle body, Fig. 66

under Direction 2
End Condition Up to Body
in the Solid/Surface box
click Nacelle body

click OK % .

Step 13. Save [ (Ctr1-S).

ric a on the Standard Views toolbar (Ctrl-7), :t(hen in bottom left corner of graphics area

@Boss—Extrude @
v X ®
From A

Direction 1 ~

s
e o |

Merge result

Draft outward

Direction 2 A
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