hapter 5 HAWT
Bottom Nacelle

A. Open Turbine Assembly and Edit Bottom Nacelle.
Step 1. Open your Wind Turbine Assembly file.

® B¢ @ ® B < @
Step 2. Click Bottom Nacelle % part Y- V-
. @WIND TURBINE ASSEMBLY @WIND TURBINE ASSEMBLY
in the Feature Manager and D] Annotations » [ Annotations
. L-' [:J Front Plane [:J Front Plane
click Edit Part ﬁ on the Lj Top Plane Lj Top Plane
. [} Right Plane 7] [} Right Plane
context toolbar, Fig. 1. I ongin %ﬁ ?&@ PQs| he
& () TOP NACELLE & () TOP NACELLE<1> ->
4 ‘% (f) BOTTOM NACELLE<1> -> e % (f) BOTTOM NACELLE<1> g
Step 3. Expand Bottom Nacelle % » &% BEARING HOUSING<1> » [§] Mates in WIND TURBI&
part in the Feature Manager >0 Mates ’ An_notatio_ns
Click Right Plane [ 1] and Fig. 1 i;:i::d:” S
. [,J ront Pl
click Sketch t on the context toolbar, Fig. 2. ] :Optplz CLlPl@
[ Right Plane ‘
I_, Origin
Step 4. Click Normal To ,,;L, on the Standard Views toolbar. (Ctrl-8) B stock MULTIBODY NACE
4 % BEARING HOUSING<1>
4 @@ Mates
Step 5. Click Wireframe @'E] on the View toolbar. Fig. 2
@ Offset Entities @
C M
Step 6. Click Offset Entities | °™= | on the Sketch toolbar. Parameters
ntities & E{)zomm‘
Step 7. In the Offset Entities Property Manager set: o
under Parameters, Fig. 3 st TP
[ Bi-directional
Distance {? .2 (clearance of Bearing Housing) ”’Ad
click angled rear edge of Bearing Housing % part, Fig. 4 tnes
uncheck Reverse e
Lll’lCheCk Bi‘directional [ offset geometry
Yellow offset should be to right (rear) Fig. 3
click OK %" . -
[l
N
-

Fig. 4
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Step 8. Click Line n/: (L) on the

Sketch toolbar.

paa ||hj

Step 9. Sketch 3 lines, Fig. 5. Horizon-
tal line on top edge out past
body, horizontal line on bot-

L[

tom edge out past body and
line connecting right end-

points. /&

X

2 1T
Step 10. Click Trim Entities [.Zm. [ (S) '\
on the Sketch toolbar. - L Fig. 5

Step 11. In the Trim Property Manger:

select Corner| §* |, Fig. 6
Trim corner, Fig. 7. Click segments to trim. Result in Fig. 8.
Trim other corner, Fig. 9. Result in Fig. 10.

Click OK %" when done.

% Trim
v
Message

Options

Bowertnm
Qomer

Tr\rn away inside
Tr\m away outside
Trim to closest

— Keep trimmed entities as

Fig. 6

Fig. 9 Fig. 10
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o

Step 13. Click Shaded With Edges

on the Standard Views toolbar. (Ctrl-7)

Step 14. Click Features | Features | on the Command Manager toolbar.

Step 12. Click Isometric

on the View toolbar.

: ﬁ @) Boss-Extrude ®
Step 15. Click Extruded Boss/Base bdruded [ on the Features toolbar. V% ®
Step 16. In the Boss-Extrude Property Manager set: -
under Direction 1, Fig. 11 recn 2
End Condition Up to Body = N

in the Solid/Surface box

click Nacelle body, Fig. 12
under Direction 2

End Condition Up to Body

in the Solid/Surface box

click Nacelle body again

click OK % .

L

Fig. 12
on the Features toolbar to exit.

$

Edit
Component

Step 17. Click Edit Component

’ I
% I Stock-MULTIBODY NACELL‘

Merge result

Draft outward

Direction 2 ~

Up To Body ~

Step 18. Save All (Alt-F L). File Menu > Save All.

B. Open Part.
Step 1. Click Bottom Nacelle {% art in the graphics area

s,

and click Open Part on the context toolbar,

Fig. 13.

Fig. 13
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C. Extrude Thin Sketch2 Bearing Housing Base.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Click Right Plane |E| in the Feature Manager and click Sketch g}[_

on the context toolbar, Fig. 14.

Click Normal To ,J,. on the Standard Views toolbar. (Ctrl-8)

Click Wireframe [}{:] on the View toolbar.

S ER®S @
¥

) BOTTOM NACELLE (Default) ->
4 Annotat\'ons
» [@) Solid Bodies(1)

55. Material <not specified> ->

1 Front =
LJ Top P@
[ Right Planes

I_, Origin

@ Stock-MULTIBODY NACELLE-
4 éﬂ Boss-Extrude1{ ->}

Fig. 14

Click Line ,/: (L) on the ﬂ

Sketch toolbar. T

Sketch horizontal line across \
just inside bottom, Fig. 15.

Click Smart Dimension

&

Smart
Dimension

- (S) on the Sketch
toolbar.

Dimension line 37.8 to Origin Fig. 15

L__, Fig. 16. H

LT

37.8

Fig. 16
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Step 9. Rotate view to view inside bottom of Nacelle. Click Isometric a
Views toolbar. (Ctrl-7) and Down Arrow key 3 times, Fig. 17.

Step 8. Click Shaded With Edges on the View toolbar.

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

@l

Extruded
Boss/Base

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

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

under Direction 1, Fig. 18
End Condition Up to Body
in the Solid/Surface box
click body, Fig. 19

under Direction 2
End Condition Up to Body
in the Solid/Surface box
click body, Fig. 6

under Thin Feature

ThicknessG 2

click OK %

Step 13. Save [ (Ctr1-S).

Fig. 19

on the Standard

ﬂ Boss-Extrude @
v X ®
From ~
Direction 1 ~
Up To Body v
"1
G I Boss-Extrudet
Merge result

- H#H

Draft outward
Direction 2 A

Up To Body ~
E

Thin Feature ~

&S z.oomrns =

[ Auto-filleWlorners

Fig. 17
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D. Cut Extrude1 Sketch3 Yawl Post Hole. ¢ ElR[¢[@] >
Step 1. Click Top Plane [ﬂ in the Feature Manager and click Sketch t on E BOTTOM NACELLE (Default) -> ‘
the context toolbar, Fig. 20. > s

4 Solld l?odles(ﬂ
. . D i @ 2
Step 2. Click Normal To &. on the Standard Views toolbar. (Ctrl-8)
o) e — @ Ej. zirgi:itnPlane
1 v Stock-MULTIBODY NACELLE-
Step 3. Click Polygon @ on the Sketch toolbar. -~ . } gaos:maeu.»
N []For construction » ﬁ Extrude-Thin1
Step 4. In Polygon Property Manager set: Paramatars ~ Fig. 20
under Parameter, Fig. 21 @ |4 .
(® InsWibed circle
Number Of SideS@ 4 (O Circumscribed circle
Y
Step 5. Sketch polygon, Fig. 22 C: .

'~ Fig. 21
Step 6. Unselect Polygon tool. To unselect, right click graphics

area and click Select I}I- from menu.

Step 7. Ctrl click centerpoint of polygon and Origin to select

both. Release Ctrl key and click Make Vertical on the
context toolbar, Fig. 23.

Step 8. Ctrl click two opposite vertices of polygon and click Make

Vertical on the context toolbar, Fig. 24. Fig. 22
Tip: You could flip over to As-
TS sembly file and see this polygon
Step 9. Click Smart Dimension | _smat | (S) on the Sketch toolbar. aligns with polygon cut in the
- Bearing Housing.
Step 10. Dimension 10 across two opposite vertices and 26 to Origin , Fig. 25.

— LA & v iy
® RO

Fi. 24 Fig. 25
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Step 11. Click Isometric a on the Standard Views toolbar. (Ctrl-7)

Step 12 .Click Features | Features | on the Command Manager toolbar.

@

Step 13. Click Extruded Cut |&truded | on the Features toolbar.

Cut

Step 14. In the Cut-Extrude Property Manager set:

under Direction 1, Fig. 26
End Condition Through All

click OK ## .

Step 15. Save [ (Ctr1-S).

E. Cut Extrude2 Sketch4 Vane Boom Hole.

Step 1. Click Front Plane [ﬂ in the Feature

Manager and click Sketch f: on
the context toolbar, Fig. 28.

Step 2. Click Normal To $ on the Stan-
dard Views toolbar. (Ctrl-8)

Step 3. Click Polygon |{=}| on the Sketch
toolbar.

Step 4. Confirm Number of Sides@ 4.

Step 5. Sketch polygon, Fig. 29.

Fig. 27

S BER¢ @ >
¥

& BOTTOM NACELLE (Default) ->
» [A) Annotations

Solid B
= G

v

mj Top Plane

E}j Right Plane

I_, Origin

@ Stock-MULTIBODY NACELLE-
3 ﬁBoss-Extrude1(->)
» ﬁ Extrude-Thin1
4 Cut-Extrude1

Fig. 28

Step 6. Unselect Polygon tool. To unselect, right click graph-

ics area and click Select .= from menu.

Step 7. Ctrl click centerpoint of polygon and Origin L__ to
select both. Release Ctrl key and click Make Vertical

| on the context toolbar, Fig. 30.

Cut-Extrude @
v X ®
| | From ~
Direction 1
. Through AII
[JFlip side to cut
Draft outward
.
Fig. 26

Fig. 29

— | AT

PO

Fig. 30
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Step 8. Click a polygon segment and click Make Vertical

the context toolbar, Fig. 31.

Step 9. Click Smart Dimension | pimersion | (S) on the Sketch

toolbar.

Step 10. Dimension a segment 8 and centerpoint 6.5 to Origin

, Fig. 32.

Step 11. Click Right ﬁ on the Standard Views toolbar. (Ctrl-4)

Step 12 .Click Features | Features | on the Command Manager

toolbar.

Step 13. Click Extruded Cut

o

-

@

Extruded | on the Features toolbar.

Cut

Step 14. In the Cut-Extrude Property Manager set:
under From, Fig. 33
End Condition Offset

Offset 56.5

Reverse Direction e

under Direction 1
End Condition
Through All

click OK % .

Step 15. Save [ (Ctr1-S).

@ Cut-Extrude
v X ®

From

Offset

56.50mm

~

=

Direction 1

[IFlip side to cut

Draft outward

Fig. 33

A

. Through AII

on

| X
PRSP0l

Fig. 32
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F. Create Planel. G ERB S @ > @ eme ®
Step 1. C.lick Top Plape [ﬂ ig the Feature Manager to gBoﬁOM e Bl Adkadi
display Plane is graphics area, Fig. 35. » [&l Annotations — v
4 Solid Bodies(1) First Reference A~
. 35_5 Material <not specified> -> @
Step 2. In graphics area Ctrl drag Top plane down and (1) Front Plane
release, Fig. 36
’ : ’ Ej. Right Planes Perpendicular
Origin o
. ﬁj Stozk—MULTIBODY NACELLE- Comnedent
Step 3. In the Plane Property Manager set: &) Boss-Extrudet{ ) 4500deg
under First Reference, Fig. 37 : E’LT‘?;IZ;T 6.00mms =
Distance @ 6 L2 Curbanude F"p i -
. ,‘__1 —
and press ENTER. Fig. 35 =] mid plane
The new plane should be below Top Plane, Fig. 36. Second Reference A
Click OK " . el ]
H()]d down Third Reference A
Ctrl drag el
plane down Options ~
[ Flip normal
Drag down Fig. 37
set distance to 6
S BER S @ > ¢ EBERS® "
¥ ¥

% BOTTOM NACELLE (Default) ->

% BOTTOM NACELLE (Default) ->

- Fig° 36 4 mAnnotations 4 mAnnotations
G. Sweep Sketch5 Wire Run. > [BSoiid Bodies)) > @ SolidBodiestn)
Step 1. Hide Planel ' To hide, click Planel ' in the ’5‘ el notspectied = 3;‘ el notspeciied >
Feature Manager and Hide |"5{'| on the context g i g i
toolbar, Fig. 38. L, origin L, origin
@ Stock-MULTIBODY NACELLE- @ Stock-MULTIBODY NACELLE-
4 ﬁBoss—ExtrudeH») 4 ﬂBoss—ExtrudeH»)
Step 2. Click Planel [jj in the Feature Manager and ' E’;‘t’ & : “« I : E:tt'“ % |® F@ i
] 3 4 Cut-L < 4 Cut-i
click Sketch f: on the context toolbar, Fig. 39. o 1—@ 0 B
Fig. 38 Fig. 39
Step 3. Click Normal To ‘L. on the Standard Views toolbar. (Ctrl-8)
Step 4. Click Intersection Curve $2 Intersection Curve ‘ in the Con-
©
vert Entities flyout ;°7'="| on the Sketch toolbar.
- Face
Step 5. In the Intersection Curve Property Manager:

under Select Entities, Fig. 40

click inside face bottom left v X

@ Intersection Curves

corner of Bottom Nacelle, Fig. 41

Select Entities

Face<1>

click OK % twice.

~

Exact Mesh Intersection

Fig. 40
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Step 6.
Step 7.

Step 8.

Step 9.

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

Sketch 5 lines, Fig. 42.

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 \\}
on the context toolbar, Fig. 43.

Make other set of angled of lines parallel, Fig. 44. Fig. 42

— | LN\g= Xy
T RELSED LA
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a K Trim @
Step 10. Click Trim Entities EE{;{?ES (S) on the Sketch toolbar. i
Step 11. In the Trim Property Manger: o;:wer - .
select Corner| §* , Fig. 45 :mwyd
Trim corner, Fig. 46. Result in Fig. 47. [ im away i
Trim other corner, Fig. 48. Result in Fig. 49. - rim o closest
Click OK %" when done. Ol et o
Fig. 45
Fig. 46 Fig.47  Fig. 45

Fig. 48 Fig. 49
&

Step 12. Click Smart Dimension |,,-™" |(S) 1.5

on the Sketch toolbar. - -
Step 13. Add dimensions, Fig. 50.

9 110
G

Step 14. Click Exit Sketch | ¢ouep, | On the i

Sketch toolbar. - 4

9 Fig. 50
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H. Create Plane 2. S ER S @ > | e ®
Step 1. Rotate Isometric view to view inside front of v v X -
. . . R (@ BOTTOM NACELLE (Default->
art, Fig. 51. To rotate view, click Isometric » [&) Annotations Message v
. » Solid Bodies(1) First Reference ~
a on the Standard Views toolbar (Ctrl-7), 55 Materil cnotspeciied> > || )
then in bottom left corner of graphics area Shift [ :':’:;:::"‘ paralle
b m Right Plane Perpendic&r
click the Y axis of the Reference Triad . L, origin Comcident
7 @ Stock-MULTIBODY NACELLE- .
» ﬂBoss-ExtrudeH-ﬂ} jie00deg
Step 2. Click Front Plane [ﬂ in the Feature Manager to ' i*‘t'”EdX:T:'T 1033781675,
display Plane is graphics area, Fig. 52. » @ Cut-Extrude2 =
E}] Plane1 Second Reference ~
. L Sketchs [roints@sketcns
Step 3. In graphics area Ctrl drag Top plane to rear and Fig. 52 @ - N
release, Fig. 51. Comadent
Project
0
Step 4. In the Plane Property Manager: —
under First Reference, Fig. 53 el 1
Front Plane was preselected — R
. \\Q‘ [ Flip normal
click Parallel Fig. 53

under Second Reference
click forward most vertex
of SketchS, Fig. 51

click OK "llf ) Click vertex

Hold down
Ctrl drag ¢
plane to rear ~=x )<

Fig. 51
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I. Sweep Sketch6 Wire Run.
Step 1. Hide Plane2 ' To hide, click Planel ' in the

R

on the context

Feature Manager and Hide
toolbar, Fig. 54.

Click Plane2 [jj in the Feature Manager and
click Sketch |[__

Click Intersection Curve L‘*@* Intersection Curve |in
©

Convert

the Convert Entities flyout |- ;.-
toolbar. -

Step 2.

Step 3.

on the Sketch

Step 4. In the Intersection Curve Property Manager:

under Select Entities, Fig. 56
click inside face of Nacelle
at SketchS, Fig. 57

click OK % twice.

J. Sweep.

Step 1. Click Features | Features

on the Command Manager
toolbar.

Step 2. Click Swept Boss/Base
|¢ Swept Boss/Base | on the Features toolbar.

Step 3. In the Swept Boss/Base Property Manager:
under Profile and Path, Fig. 58

Profile 0 click Sketch5, Fig. 59
Path (__ click Sketché6

e

click Direction 2
click OK W .

Step4. Save [ (Ctr1-S).

O ER S
4

) BOTTOM NACELLE (Default) ->

on the context toolbar, Fig. 55.

v [A] Annotations
» [@ Solid Bodies(1)
53_3 Material <not specified> ->
E}] Front Plane
ﬂ Top Plane
Ej Right Plane
I_, Origin

Qj Stock-MULTIBODY NACELLE-

¢ BER e
N4

@ BOTTOM NACELLE (Default) ->
[A&] Annotations

Solid Bodies(1)

55_5 Material <not specified> ->
E}J Front Plane

mj Top Plane

E}] Right Plane

I_, Origin

ﬁj Stock-MULTIBODY NACELLE-

-

v

4 ﬁ Boss-Extrude1{ ->} 4 ﬁ Boss-Extrude1{ ->}
4 ﬁ Extrude-Thin1 4 ﬁ Extrude-Thin1
» (@ cut-Extrude1 4 Cut-Extrude1
>Cut—E@l‘ﬁ¢ 'Cut-E@l.ﬁ‘}
[Q Plane s [ﬁ] Plane e
CSketc L@ = Jb CSkethQEiL
’ Planeg‘ Dj Plane2
Fig. 54 Fig. 55

Face

Fig. 57

| Profile(Sketchs)

Fig. 59

@ Intersection Curves ®

v X

Select Entities A

Face<1> s
o

Exact Mesh Intersection

Fig. 56
f Sweep @
v X
Profile and Path ~

(® Sketch Profile
O Circular Profile

0 ISketchS
c i

Guide Curves

Options

Start and End Tangency

[ Thin Feature

<)< <] < <

Curvature Display

Fig. 58
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K. Fillet Edges.
@

Fillet

Step 1. Click Fillet on the Features toolbar.

Step 2. In the Fillet Property Manager set:
select FilletXpert, Fig. 60

Radius f( 2

click the forward edge
of wire run at face of
Nacelle, Fig. 61

click Apply

Radius (&, 5. Fig. 62
click the edges (4) of wire run, Fig. 63

click OK % .

Step 3. Save [ (Ctr1-S).

Radius 2

Fig. 61

Radius .5

@ FilletXpert @
v X 5

Items To Fillet "

gFo
Show sele®ion toolbar

K 2.00mm v :
Apply

Options A
Select through faces
Tangent propagation

(® Full preview
(O partial preview
(O No preview

Fig. 60

@ FilletXpert @
v X 9
Add |Change | Corner

Items To Fillet A

Edge<2>
Edge<3>

Edge<4>
Edge<5>rZ

©
Show selection toolbar

/( 0.50mm ~
v
Apply

Options ~
Select through faces

Tangent propagation
(®) Full preview
(O partial preview

(O No preview

Fig. 62
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