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Quantity

Drawing Number

Face Plate

1

007-0003

Bell Housing

1

007-0004

Back Cap

1

5

Back Cap Gasket

1

6

Shaft

1

007-0010

Hub Plate

1

007-0012

Hub Dampner 

2

007-0013

Hub Cover

1

007-0014

Spring Stud 

4

007-0015

Tilt Pin

1

007-0016

Main Body Housing

1

007-0017

Yaw Shaft

1

007-0018

Yaw Shaft Clamp

1

007-0019

Body Gasket

2

007-0031

Cover Plate

1

007-0035

Left Tail Fin

1

007-0036

Support Brace

2

007-0037

Right Tail Fin

1

007-0038

Cross Brace 

1

007-0039

Tail Boom - Long Version 

1

007-0040

Spinner

1

-

Bearings

Face Plate Bearing

2

6004.2RSR

Bell Housing Bearings

2

6202.2RSR

Yaw Bearing

1

6007.2RSR

Tilt Bearing

2

6001.2RSR

EPDM Rubber Bumbers with M5 Stud

3

007-0041

Key

2

Miscillaneous Hardware for Assembly

(nuts, bolts, washers, etc.)
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Executive Summary
AEROMAG Corporation requires a working model of a Lakota Compressed Air Energy Turbine (CAET). Lakota is an existing wind turbine, which will be retrofitted to power a compressor. CAET is the compressor and Lakota combination. CAET will facilitate compressed air energy storage for a variety of applications.

Design and implementation of CAET will address several issues.  A mechanical link will be required to join the shaft output of the turbine with the mechanical input of a compressor.  The compressor selected must be capable of producing compressed air over a wide range of turbine speeds.  CAET will be optimized by matching peak efficiency of the compressor with peak efficiency of the turbine.  Our design will incorporate the functional requirements and feasibility issues outlined in this proposal.  CAET will maximize the use of existing components to facilitate rapid and cost effective production.  When CAET is complete AEROMAG Corporation will have a working prototype capable of generating and storing compressed air.  A working prototype will allow for the testing and optimization of CAET for different applications.

The members of Team CAET are Erich Vaughan, Ryan Adams, Jonah Lindner, and Brandon Gerber.  All are senior Mechanical Engineering students at Northern Arizona University.  The faculty advisor is Dr. Earl Duque.
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Design Deliverables

Team CAET agrees to deliver the following items to AEROMAG Corporation.

1.  Complete and detailed CAD R14 drawings of the final design, including compressor    

      housing and yaw assembly

2.   Load analysis of compressor housing and yaw assembly

3.   Performance analysis of prototype CAET, the prototype CAET will become property   

      of Northern Arizona University

Scope of work

The initial phase of the CAET project is to select a compressor and swivel union that will meet the design specifications stipulated by AEROMAG Corporation.  Once a preliminary design is completed, structural analysis will be modeled using finite element analysis software (COSMOS/M). Results of this analysis, along with collaboration from AEROMAG Corporation will be used to implement the final design.  AutoCAD R14 drawings will be used to produce the complete assembly drawings for AEROMAG Corporation.  AEROMAG will then machine parts necessary to complete the design.  CAET will then be assembled and installed at Northern Arizona University for testing.  Results and recommendations will then be delivered to AEROMAG Corporation. 
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Design Requirements

Functional Requirements

1. Air compressor

1.1 Rotor output shaft must drive the compressor

1.2 Air compressor power output must match aerodynamic power output

1.3 Air compressor must not interfere with flow characteristics of rotor

2. Fluid Transport

2.1 Yaw assembly must house rotating union

2.2 Yaw assembly must incorporate piping system from compressor to storage tank

3. Energy Storage

3.1 Compressed air will be stored in a pressure vessel at ground level

3.2 Tower will be used as a secondary storage tank if feasible

3.3 Pressure vessel must exhaust excess energy

Nonfunctional Requirements

1. Must utilize as much existing hardware as possible

2. Design must meet AEROMAG aesthetic standards

3. Must be economically feasible

4. Design life to be 10 years, with only one maintenance interruption scheduled

5. Manufacturing drawing for all of the parts necessary to assemble a complete unit shall be in metric dimensions

6. All design work becomes property of AEROMAG Corporation with award for group and individual(s)

7. All drawings to be completed in AutoCAD R14 

Feasibility Issues

1. Torque provided by wind must be enough to power compressor 

2. Compressor output must be adequate to fill a tank of volume TBD
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Compensation

1. Travel reimbursement at a rate of $0.34 per mile (per NAU standard).

2. Award of 2.5% of net profit on sales of CAET for any application is to be paid quarterly to each member of Team CAET.
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Budget

[image: image2.wmf]
For Team CAET to proceed with the project, the proposed $2000 must be received no later than 12/03/01.

[image: image3.wmf]Item

Quantity

Price

Total Price

Swivel (2 inch)

1

$200.00

$200.00

Compressor (2-3 Hp)

1

$500.00

$500.00

Tank (60 gallon)

1

$300.00

$300.00

Air Line

100ft.

$1.50/ft

$150

Fittings (Ball valve, couplings, etc.)

$30.00

$30.00

Filter Regulator

1

$60.00

$60.00

Pressure Transducer

1

$200.00

$200.00

Miscillaneous

$560.00

Expected Budget =

$2,000.00

                                                                                                                                                                                      

Lakota Bill of Materials
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Duration

Start

Finish

Find Project

20 days

8/28/01

9/24/01

Select Teams

10 days

8/28/01

9/10/01

Search For Project

10 days

8/28/01

9/10/01

Select Project

5 days

9/11/01

9/17/01

Contact Client 

5 days

9/18/01

9/24/01

Project Plan

64 days

9/18/01

12/14/01

SOTA

64 days

9/18/01

12/14/01

Requirements Gathering

39 days

9/25/01

11/16/01

Project Schedule

30 days

9/18/01

10/29/01

Refine Proposal

13.5 days

10/30/01

11/16/01

Submit Proposal

0 days

11/16/01

11/16/01

Develop Design Tasks

59 days

9/18/01

12/7/01

Develop Web Page

64 days

9/18/01

12/14/01

Proposal Presentation

0 days

11/26/01

11/26/01

Refine Acceptance Document

10 days

11/26/01

12/7/01

Receive Budget 

0 days

12/3/01

12/3/01

Receive Lakota Bill of Materials

0 days

12/3/01

12/3/01

Acceptance Document Due

0 days

12/7/01

12/7/01

Submit Notebook

0 days

12/3/01

12/3/01

Compressor Selection

0 days

12/14/01

12/14/01

Swivel Union Selection

0 days

12/14/01

12/14/01

Design Phase

35 days

12/17/01

2/1/02

Compressor Housing

35 days

12/17/01

2/1/02

Yaw Assembly

35 days

12/17/01

2/1/02

Shaft

35 days

12/17/01

2/1/02

Tower

35 days

12/17/01

2/1/02

Pressure Vessel

35 days

12/17/01

2/1/02

Status Report #1

0 days

1/25/02

1/25/02

Drawings Due

0 days

2/1/02

2/1/02

AEROMAG

40 days

2/4/02

3/29/02

Manufacturing

40 days

2/4/02

3/29/02

Status Report #2

0 days

2/22/02

2/22/02

Status Report #3

0 days

3/29/02

3/29/02

Design Review Presentation

0 days

3/12/02

3/12/02

Design Review Report

0 days

3/15/02

3/15/02

Finalize Design

30 days

4/1/02

5/11/02

Testing

30 days

4/1/02

5/10/02

Modifications (if Needed)

20 days

4/1/02

4/26/02

Design Presentation

0 days

4/23/02

4/23/02

Capstone Conference

0 days

4/26/02

4/26/02

Web Page Due

0 days

5/2/02

5/2/02

Final Report

0 days

5/3/02

5/3/02


For Team CAET to proceed with the project, the proposed Bill of Materials must be received no later than 12/03/01.
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Project Schedule

                   

Acceptance Document

I, the undersigned, agree to all stipulations outlined in the CAET Project Proposal Document.  
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______________________________





Lexington Bartlett


President, Founder





David Sears


Corporate Secretary





______________________________





AEROMAG Corporation





Brandon Gerber





______________________________





Ryan Adams








______________________________





Jonah Lindner





______________________________





Erich Vaughan





______________________________





Team CAET
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