Weld contact between
Nacelle Middle Shell
and Nacelle Side Arm.

Nacelle Middle Shell

Nacelle Upstream Nacelle insert
Shell bearing clamp

Custom hollow M4 x 45mm
shaft with 2 standoffs Rotary Systems
O-rings SR0O03-11006 slip ring)
Doubled-up
rotary seals

Bearing
Downstream Insert Downstream
with 2 O-rings Shell
30-tooth #25 chain sprocket
Nacelle Side Arm
with 2 O-rings
Customized plastic
chain guides
VIEW: NOTES:

The nacelle is a combination of many parts, houses the slip ring,
Tronsporen’r and sprocket. The middle shell and side arm are made of aluminum
NAME OATE and welded together to provide a water-tight seal.

raney  SONAWoOrks-Student Edition.
r = = Us@T@ﬁ_Iy- PART:

Various Tidal Turbine Nacelle
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[0.250in ]
@ 6.350mm

1/4" hollow bore through
length of shaft to pass forque
sensor wire.

—] Small chamfer or fillet added
— fo beginning of each new OD
.L% c and both ends of shaft.
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N — \SS Bearings press
—® I ! fit onto this diameter
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—C | i [1.000in ]
— ] P @ 25.400mm
— £ . SS Bearings press
€ £ P! fit onto this diamet
55 B it onto this diameter
R o [0.787in]
L
B
| |
| |
| |
| |
| |
| |
b
b
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S o
™ |
o & : |
N0 ol
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— | [0.625in]
Lo @ 15.875mm
b
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
Lo
L
L \5/8" shaft o fit through
i ! slip ring center bore.
L
: " Custom stainless steel shaft. See details of O-ring groove
VIEW SIDE NOTES: Custom stainless steel shaft. See details of O
dimensions on next sheet. Bearings need to be press fit
NAME DATE o.n:ro OD of shaft.
ey SONAWoOrks-Student Edition.
pmhengediie,Use Ofly. PART:
@ e Jhless Steel Hollow Shaft
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Dimple shaft after initial
installation where set screws
contact the shaft.

< [0.336in] >

8.542mm

< [0.094in ] >

2.384mm

6.158mm

< [0.242in] >

([o04en])

|
|

g &
c g £&
N
v 'Y <
S22 ocZ
S} S

|
|

< [0.492in] >

12.508mm

< [0.586in] >

14.892mm

VIEW: NOTES:
O-Ring Groove
NAME DATE
DRAWN BY Sol:id;Worksthent Edition.

g@T@ﬁly_ PART:
Stainless Steel Hollow Shaft
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Nacelle - Horizontal arm shell
welds to exterior of this piece,
creating a water-tight connection.

VIEW: NOTES: 4: . . . .
Middle nacelle shell section. Start with solid aluminum bar.
3D OVERVIEW Multiple inner bore diameters accomodate various sized bearings,
NAME DATE sprockets, seals, etc. Horizontal nacelle arm shell section welds

s SolidWorksStudent EdigiBf1dicular fo this section.

T PART:
A Nacelle - Middle Shell
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[3.740in |

@®95mm
[3.535in |
= @ 89.800mm
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Short section of smaller
diameter hole (diameter
=28mm; length =2mm).

Only inner bore diameter
made from this end. Diameter
= 42mm; depth = 20.5mm.

[1.102in]
@ 28mm

[1.654in ]
@ 42mm

[2.756in]
@ 70mm

Housing for rotary seals.

VIEW:

SIDE

NAME DATE

s SolidWorksStudent Edigigf0dicular to this section.
UseOftly.

NIV ARSI
OF MINNESOTA

UNIVERSITY OF MINNESOTA (UMN) - ST. ANTH

-Bore diameters decrease in
size from the top (=89.8mm) to
this point (=42mm).

- Retains bearings axially.

NOTES: Middle nacelle shell section. Start with solid aluminum bar.
Multiple inner bore diameters accomodate various sized bearings,
sprockets, seals, etc. Horizontal nacelle arm shell section welds

PART:
Aluminum

ONY FALLS LABORATORY (SAFL)

Nacelle - Middle Shell
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20mm
Small chamfer for
enfrance of part with
O-rings.
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M5x0.8 tapped
holes
VIEW: TOP NOTES: Middle nacelle shell section. Start with solid aluminum bar.
Multiple inner bore diameters accomodate various sized bearings,
NAME DATE sprockets, seals, efc. Horizontal nacelle arm shell section welds
ey SOlAWoOrksStudent E(ﬂﬁsﬁqdlcwgr fo this section.
or Ace UseOftly. PART: .
A i, (. Nacelle - Middle Shell
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[1.102in] | [1.102in]

28mm 28mm
VIEW: RIGHT. LEFT NOTES: Middle nacelle shell section. Start with solid aluminum bar.
’ Multiple inner bore diameters accomodate various sized bearings,
NAME DATE sprockets, seals, etc. Horizontal nacelle arm shell section welds

s SolidWorksStudent Edigigf0dicular to this section.
DrAveasl e s USE'OMly. PART: .
A b, Alrminum Nacelle - Middle Shell
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NOTE: The OD of this pipe is slightly

{2-997“"} smaller for 3.949" to accomadate
@D 76.123mm O-ring design and inner-bore of the
See next page tower section that it inserts into.
for O-ring design .
dimensions. <[2.598m}>
‘ @ 66mm ‘
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=
% 3
—5
Radius matches exterior of
Nacelle Middle shell.
[3.000in |
@ 76.200mm

VI NOTE: Horizontal Side arm section with 2 O-rings. This piece

TOP gets welded to the exterior of the nacelle middle shell.
NAME DATE
ravney SOHAWOrks Student Edition.

UseOfly. PART: ,
X|Uminum Nacelle Side Arm
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O-Ring grooves for
AS568A-040

W)

|

(Joossin))

[0.049in ]
1.244mm

|

< [0.934in ] >

23.726mm

< [1.034in] >

26.274mm

r———¥+-4--————

-r———t-4--——.—

[2.897in ] >
@ 73.579mm

|

[2.997in] >

D 76.123mm

|

<4[81 918in]

.726mm>

< [2.019in]
51.274mm

|

VIEW: NOTES:

O-Ring Grooves

NAME DATE

ey SONAWoOrks-Student Edition.
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OF MINNESOTA

UNIVERSITY OF MINNESOTA (UMN) - ST. ANTHONY FALLS LABORATOR

PART:

Aluminum

Y (SAFL)

Nacelle Side Arm

Close-up of O-ring groove design. This pieces slides
inside of the horizontal fube on the fower section with
an ID of 3.000".
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[3.335in]
@ 84.700mm

[1.654in] Tapped M4 holes with
® 42mm large OD counterbore
for M4x45mm standoffs.

Thru-hole for M5 screws.
Counterbore for socket
head cap screws.

WmeD

@ 47mm

(logsn))

£¢ | | —
o £ L I S E
MO | : R c
o P R
\Smoll counter-bore
for M4x45mm standoffs
VIEW: TOP. SIDE NOTES: Three counter-bored holes for M5 socket head cap screws attach
' this piece fo the inside of the Nacelle Middle Shell. Another 3 small M4
NAME DATE threaded holes have a shallow counter-bore to nest the M4x45mm
. stondoffs and are used for attached the downstream Nacelle insert piece
rawvey  SOHAWOrksStudent Ealﬁo P
e U<se'Ofly. PART: . .
4 Nacelle Inside Bearing Clamp
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< [3.339in] )
@ 84.800mm

[0.197in] N
mm Q&Sbo%@@
O & A\

[1.535in ] >
39mm

|

< [1.285in ]
32.630mm

A

[0.394in ]
® 10mm

Chamfer or fillet
edge on both sides
of hole because wires
go through here and
cannot get cut.

< [1.555in ]

39.500mm > ,

1.535in]
39mm

g

i)

VIEW:

TOP

NAME
ey SONAWoOrks-Student Edition.
Y i Beneag i, Us¢ Only.
E OF MINNESOTA Aluminum

bmn

<[o.197 })

The two 3mm holes
do not go all of the
way through the
piece.

These 1/16" holes are for drain holes. One will
remain open, and the other will have a 1/16" OD
small tube press-fit info that will attach to a 1/16"

suction tube.

Inserts info Nacell Middle Shell part way. 2 O-rings seal against
Middle Shell and the Downstream Shell. Long hex cap screws thread

through M4x45mm standoffs into the Bearing Clamp insert piece.

UNIVERSITY OF MINNESOTA (UMN) - ST. ANTHONY FALLS LABORATORY (SAFL)
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<[1.181in}>
30mm 1 of 2 tapped M3 holes,

located at ?0-degrees
from each other for
attaching downstream
< [0.394in] > nacelle shell.
10mm
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Chamfer or fillet
both sides of the 10mm
hole to make sure
wires do not get cut.
__|I'———— _______________ SN R B
|
|
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A S A 4]
|
[0.059in ] [0.394in ]
1.500mm < 10mm
VIEW: NOTES:
SIDE
NAME DATE .
ey SOHAWOrksStudent Edition.
or Acz UseOftly. PART:
Miepson y Nacelle Downstream Insert

Aluminum
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[0.118in]
M3 tapped hole for M 3mm x0.5
attaching
Downstream Nacelle
Shell.

&wﬁ»

~~

Fr==1

[0.984in |
25mm

$@9L

These 3 holes are thru-holes for long M4 socket head cap

de of the piece, there is a shallow counter-bore

with OD 6.2mm for fitting the M4x45mm standoffs.
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screws. On this si
VIEW: NOTES:
BOTTOM
I:IAME DATE o
raney  SONAWoOrks-Student Edition.
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VIEW:

SIDE 2

NAME

DATE

( {0.148mJ>

3.756mm

< [0.246in] >

6.245mm

< [0.935in] >

23.755mm

NOTES:

( [1.033in] >

26.244mm
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Aluminum

PART:

Nacelle Downstream Insert
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[2.583in |
® 65.600mm

([0.984m}>

25mm

RN

x|_
U

The center section where

the chain goes through will
need to wait until after initial

D
assembly to see how much
tension is needed on the chain.
This slot will also likely not have
little notches at the top and
bottom of the slot.
| \5de

f——

< [0.500in] >
12.700mm

( [2.583in | >

D 65.600mm

VIEW: TOP. SIDE NOTES:  custom made plastic chain guides that fit inside of the Nacelle
’ side arm. Held together by #10-24 threadrod that tensions them
together. Made from oil-impregnated plastic from McMaster.

NAME DATE
ey SONAWoOrks-Student Edition.
puvivens cdfié.Use Only. PART: . .
@ oF MINNESOTA %Pc’:shc Chain guides - Nacelle

UNIVERSITY OF MINNESOTA (UMN) - ST. ANTHONY FALLS LABORATORY (SAFL) U.S. DEPARTMENT OF ENERGY REFERENCE HYDROKINETIC TURBINES



	Tidal Turbine Nacelle Assembly.PDF.pdf
	TRANSPARENT
	Drawing View1


	Hollow Shaft
	SIDE
	Drawing View1

	Sheet1
	Drawing View2


	Nacelle Middle Shell
	3D OVERVIEW
	Drawing View2

	SIDE
	Drawing View1

	TOP
	Drawing View3

	RIGHT LEFT
	Drawing View4
	Drawing View5


	Nacelle Side Arm Shell
	TOP
	Drawing View1

	Sheet1
	Drawing View2


	Nacelle Inside Bearing Clamp
	Sheet1
	Drawing View1
	Drawing View3


	Nacelle Downstream Insert
	TOP
	Drawing View1

	SIDE
	Drawing View2

	BOTTOM
	Drawing View3

	SIDE 2
	Drawing View4


	Chain Guide - Nacelle
	Sheet1
	Drawing View1
	Drawing View2
	Drawing View3



