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Project description

1. Client: David Willy.
2. To design and build a fully functional
and efficient wind turbine.
3. Guidelines based off of the Collegiate
Wind Competition.
4. Limited to 45 by 45 by 45cm.
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Updates

e Got approval from client about brakes, generator and we ordered
them.

We changed our design.
Changed the nacelle from close to open nacelle.

Old design New design
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Old design
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Fin design

New design




Blade (old design)

PIW] 5
L]
180
160

0

e 68 Iterations of airfoils all at 11, | ' :

m/s. , .
e Blade Design NACA 2414, 6409, - .
and 4414 (Qblade software) . : . &

TR

T Nm) oM
0.5 250
TR
0.0
i it 80 00 0
0.5
-10 150
-15
100
20
25 50
¥ N \ ) i IR
v \“y 00 ‘ 1012‘ [ 04 T ‘0‘6 ‘ =
5 Abdul, Wind Energy - 13, July/11/2018 ‘ \ i



Blade (new design)
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Blade Design (new design)

e (blade design transferred into
solidworks.

e Purpose is to 3D print at the
Rapid Lab.

e Mate the part to the entire parts
assembly.

e 3D printing in Maker Lab.

e Comparison in quality.
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Nacelle Design

e The first design was a covered
nacelle to protect the components,

such as: generator, brake, and shaft.
e Steel flat bar.

e New CAD of the nacelle drawing.
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Shaft update

e By calculation, the first design was 18
mm diameter with 30 CM length.

e Shaft Has to touch generator, brakes
system and blades.

e New shaft is 10 mm diameter with 20 cm
length.

e Shaft will handle many forces like radial
force, thrust force and moment.
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Figure 1: Shaft Adapter [1]



Updates

What is left in the manufacturing of the design?
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Moving forward

Manufacturing:

e NAU machine shop - Order for base flange, tower beam, nacelle yaw
and nacelle.

e Braking system - Wind team 13 (Electrical devising and assembly).

e Rotor - Wind team 13 (Blades and hub) will be 3D printed.

e What’s left - shaft, generator and wiring will be assembled by wind
team 13.

Design Testing:

e Two Methods - Theoretical and experimental methods.
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Experimental

e 253L lab - Deflection, stress and strain test (tower, base flange
& shaft).

e Digital multimeter tester (Voltage).

Theoretical - FEA, CAD and Analytical Calculations

F.S.=59
Deformation =
- 1.033 mm
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Wind turbine Analytical Analyses:

Solidworks:

e (Calculated mass of 9280.87 , Volume of 1181072.60 cubic millimeters
and Surface area of 279442.71 square millimeter.

e The center of mass in the X,Y and Z direction are 264.05 mm, 374.56
mm and 574.40 mm respectively.

Mathematical Calculations:

e Thrust-20N -44 N.
Brakes - Clamping force 40 N - 88 N ( F.S.=2).
Bearings - Load capacity greater than (C_10 >= 6 KN for shaft) and
(C_10>=10 kN for toweryaw).
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Bill of Materials
&ll OF MATERIALS (BOM)

‘ TEM N( Material Purchase QTY. COSTPRICE  Manufacturer Description Part Number Website

4 Welding X 112 $90.00Mr. Artisan Metal Works  Welding and Metal Fabrication Ixmoo< \ | \
5 Tuming X 112 $90.00r. Artisan Metal Works  Tuming of metal pipe KK 1 ! \
6 Milling X 12 $90.00mr. Artisan Metal Works  Miling of raw metal XK 1 \ 1 ‘

TOTAL PRICE §295.98

RAW MATERIAL
SUB-ASSEMBLED

MANUFACTURE
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Gantt Chart

ACTIVITY Begin Date End Date  Assigned To CI:;::{ [;f;;
= s 2 1009%6
Final Proposal 6/2/2018 6/6/2018 Team
Website Check 1 6/7/2018 6/13/2018 Fahad R
HR1 Summary 100%o
and Peer Eval 1 6/14/2018 6/20/2018 Team
Individual 1009%%
Amnalysis I 6/21/2018 6/27/2018 Individually
Midpoint Report  6/28/2018 7/4/2018 Team 199%6
HR2 Summary 100%%
and Peer Eval 2 7/5/2018 7/11/2018 Team
Drafts of poster
and operation 70%%
manual 7/12/2018 7/18/2018 Team
2 - e oo e 40%0
Website Check 2 7/19/2018 7/25/2018 Fahad
Final Postor and .
Operation 2020
manual 7/26/2018 8/1/2018 Team
Final Report,
Website, Peer 3504
Eval 3 and CAD
Package 87272018 8/7/2018 Team
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TURNIGY:

Figure 2: Generator [1]
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Hardware Review 2

Calculations verified by client
Blade selection evaluated
Numerical values acceptable in
reference to previous Wind
Teams from client

Material suggested from
previous Wind Teams



Hardware Review 2

1. Wind energy - created by blade
rotation

2. Mechanical energy - wind energy
converted to mechanical by the
rotation of shaft component

3. Generator - shaft turns the
generator and converts the
mechanical to electrical

4. Fin - regulates the direction of Underground Electrica foundation

Connections (Front View) (Side View)

the blades to stay perpendicular

to the wind. Figure 3: Wind Turbine [2]
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Thank you,
Any Questions?
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