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TMJ3C Manufacturing Technology

UNIT 2 ACTIVITY 2: 

The Wind-powered Generator – Tower and Drive System

Activity Description

Time:  1200 minutes

In this activity, students learn how to produce a product which is the supporting structure and drive system for a wind generator, which supplies alternate power to the manufacturing facility or to a private home. Various types of wind-powered generators have been designed and put in service over the last 50 years. Students are challenged to research, design, and build a tower and drive system for a wind generator.

Explored in this activity are Drive Ratio, Gears, Belt drives, Rim Speed (velocity), Bearings, Machining, Welding, and Fabrication. Prevailing wind factors, environmental impact, and economics of the product are also researched. Students are encouraged to develop new and innovative design concepts. They also explore the use of various products available to manufacture the tower (plastics, aluminum alloys, wood, and metal.)

Activity Resource Management Doc (ARMdoc) Contents

	Teacher Resource Pack (TRP)
	Pre-planning Notes, Expectations by Category, Activity Deliverables, Instructional Aid Sheets (Skill Builders), Terminology List, Career Information 

	Student Project Brief (SPB)


	Project Brief, Assessment/Evaluation Checklists and Rubrics, Activity Log

	Safety Resource Pack (SRP)
	Safety Information (list of pages to be inserted from the separate Safety Resource Pack)


This Activity Resource Document (ARMdoc) was produced to supplement the Ontario Ministry of Education’s Grade 11 Course Profiles.  These profiles can be found at:

http://www.curriculum.org/occ/profiles/profiles.htm

ARMdocs for several Technological Education profiles can be found at:

http://www.octe.on.ca

The Technological Education policy documents can be found at:

http://www.edu.gov.on.ca/eng/document/curricul/seccurric.html

Pre-activity Planning Notes

This activity is well suited for the student planning a career in a manufacturing field.  Understanding structures and structural integrity meet the expectations of many trade and engineering related fields. 

Please note that students must make decisions on the type of structure and materials in a process of designing the wind powered generator for a specific purpose.  In Unit 1, (see page 18, Grade 11 TMJ3C (College) Manufacturing Technology Course Profile), students should have developed many of the technical drawing skills, cost estimating and material property investigation skills needed for this activity. Teachers should prepare pictures, blueprints, diagrams and other resources illustrating tower types, power transmission components and systems, and define a location and client scenario.  (Students should not be left to “design” from scratch; this is beyond the scope of this activity.  This is also true of the design of the power transmission system). 

Students will brainstorm ideas, evaluate criteria and make recommendations for the tower design based on a critical analysis of material properties and power transmission methods of a specific generator.  Teachers should assist students in their design analysis by discussing mechanical properties of materials, such as compressive strength, tension, etc.  It is assumed that steel, and welding, will play a major role in this project; if there are elements of wood or plastics manufacturing, teachers are directed to obtain safety info sheets related to equipment use.

Students will create a design report outlining their rationales for selecting tower types and materials, so that the teacher may assess their design skills in this project.

This activity follows Activity 2.1 (page 42, Course Profile) in which students design and fabricate the propeller blades, and precedes Activity 2.3 (page 50, Course Profile), the design and fabrication of the power takeoff controller and generator. The entire project is to take 50 hours in total. Teacher should plan time for teams of students to coordinate the final assembly of various independent components that complete this part of the activity.  Teacher should ensure all necessary cutting, welding, drilling and tools are readily available for fabrication of this project.

This structure may have a completed height of over 5 meters so safety precautions when working off the ground should be emphasized.

Expectations by Category (from Course Profile)

Knowledge

TFV.02
identify appropriate materials and processes to produce products to meet human needs and wants;

TFV.03
describe the production process required to develop a product;

TF1.01
explain how a human need or want can be met through a new or improved product;

IC2.05
recognize the meaning of the hazardous labels associated with WHMIS.

Inquiry

TFV.01
apply the design process to develop solutions, products, processes, or services in response to challenges or problems in manufacturing technology;

TFV.04
evaluate the types of control systems used in production processes and products;

TF1.02
apply the following steps of the design process to solve a variety of manufacturing technology challenges or problems:

- identify what has to be accomplished (the problem);

- gather and record information, and establish a plan of procedures;

- brainstorm a list of as many solutions as possible;

- identify the resources required for each suggested solution, and compare each solution to the design criteria, refining and modifying it as required;

- evaluate the solutions (e.g., by testing, modeling, and documenting results) and choose the best one;

- produce presentation and working drawings, sketches, graphics, mathematical and physical models, or a prototype of the best solution;

- evaluate the prototype and determine the resources, including computer applications, required to produce it;

- communicate the solution, using one or more of the following: final drawings, graphs, charts, sketches, technical reports, electronic presentations, flow charts, mock-ups, models, prototypes, and so on;

- obtain feedback on the final solution and repeat the design process if necessary to refine or improve the solution;

TF2.03
investigate and evaluate the following materials before choosing the most appropriate materials for a product: metals (ferrous and non-ferrous), polymers (e.g., natural - wood, cellulose; synthetic - plastics), ceramics (e.g., clay, glass, oxides, cement, carbides), composites (e.g., filler, particle, laminate, flake, fibre), and natural materials;

SPV.01
effectively plan, organize, direct, and control various manufacturing activities;

Communication

SP1.05
use appropriate techniques to sketch solutions to scale showing orthographic and isometric views;

SP4.02
use detailed working drawings and assembly drawings to depict the components of the product or process;

SP4.03
develop a bill of material indicating the specifications and quantity of a particular part of a product or process;

SP4.06
develop engineering reports that communicate the specifics of the product or process;

SP4.07
prepare and present effective oral reports on the product or process;

Application

SPV.02
use current technology and production skills in the development of a process or a product;

SPV.04
use effective techniques to model and communicate product ideas, materials, and specifications;

ICV.02
demonstrate the exemplary practices that are essential to safe work environments and practices.

SP2.01
use a wide variety of appropriate hand and machine tool skills in the assembly or fabrication of a product or manufacturing process;

IC2.01
apply safe work practices in performing manufacturing-related processes;

Assessment/Evaluation

Students will be assessed and evaluated on the following deliverables. See the Student Project Brief for assessment/evaluation instruments.

	
	Deliverable
	Notes
	Suggested 

Time (hr)

	1
	Project design concepts (research materials and sketches, overall dimensions)
	Individual
	2

	2
	Model or prototype
	Team
	3

	3
	Final Project or Artifact
	Team
	13

	4
	Project design report
	Team
	2

	5
	Project Log Sheets 
	Individual 
	On-going


Terminology List

Anchor bolt:
usually imbedded in concrete, used to hold machine to solid foundation

Arbour shaft (jack shaft):
supporting or alternate shaft may be at right angles to drive shaft.

Bearing:
supports or carries loads

Bevel gear:
gear with 30 or 60 degree bevelled teeth, used to change direction of drive shaft transmission.

Brake:
mechanical device used to slow or stop drive shaft rotation.

Cold rolled Steel:
product of steel fabricated using cold roll process, is usually accurate to nominal size; examples are 1 inch, 1.5 inches 2 inches exactly

Cross-braces:
made from angle iron, or round bar stock used to eliminate structural stresses such as torsion.

Coupling:
device used to joint two independent shafts (must be aligned properly)

Horizontal axis windmill:
a windmill that has its main drive shaft running in the horizontal plane. (American and Dutch windmills)

Hot rolled Steel:
product of steel fabricated using hot roll process, not usually to an exact size.

MIG welding:
Metal Inert Gas welding process

Plate steel:
steel sheets with a thickness of more that 3/16 of an inch

Pulley or sheave:
used in the transmission of power through belt drive

Sheet metal:
steel sheets with a thickness of less than 3/16 of an inch and usually given in a gauge size

Tack weld:
small supporting weld used to temporarily hold parts in position before final weld is used

Transmission:
a series of gears or belts used to increase or decrease shaft speed

Vertical axis windmill:
a windmill that has its main support shaft running in a vertical plane. (Salvonius and Darrieus rotors)

Reference Resources

Books

Bolt, Brian. Mathematics Meets Technology. Cambridge University Press, 1992. ISBN 0-521-37692-0, 

A resource book that looks at the design of mechanisms, the application of both spatial and numerical concepts and includes examples of gears, linkages, etc.  

Browning, K., G. Heighington, V. Parvu, and D. Patillo. Design and Technology. Toronto: McGraw-Hill Ryerson, 1993. ISBN 0-07-549650

Design process and technological resource text.  Includes examples of project ideas and relevant technological education resources.

Krar, S.F. and J.W. Oswald. Technology of Machine Tools. New York: McGraw-Hill Ryerson, 1996. ISBN 0-02-803071

This text for machine shops describes the use of machine tools such as; the engine lathe, the vertical mill, the horizontal mill and the surface grinder.  Included are chapters on measurement and layout as well as hand tools and bench work.

Powell, F.E. Windmills and Wind Motors. Algrove Publishing Limited, 1999. 

ISBN0-921335-84-9

Basic windmill rotor designs and concepts from 1910.  Concepts of older technology that meets the needs of student involved in wind generator projects.

Province of British Columbia, Ministry of Labour. Millwright Manual, 2nd ed. Units 2, 8, 9, 10, 11, 12, 13, and 23, 1996.

Text used by provincial millwrights, includes units on conveyors, alignment, bearings, drive shafts etc.  This manual gives the user technological information on most installation and maintenance of equipment found in the manufacturing industry to date.

See also textbooks on the basics of drafting and technical drawing  

Websites

Danish Wind Industry Association –

http://www.windpower.dk/core.htm

This site provides a guided tour of the principles of wind power generation, maps of world sites, news, publications, links references and wind power history.

Oasis Montana Inc., Alternative Energy and Design – http://www.oasismontana.com/ampair.html

This site features information on this company’s retail wind generator. Their “Wind Generator” is a special heavy-duty alternator driven by a three-foot diameter rotor with fiber reinforced polypropylene blades”. They show a design of generator which can “operate in extreme conditions with little or no maintenance”, useful at “coastal sites, remote homes.” Excellent informational site for wind generator research.

Americans Windmills Home Page

http://www.windmills.net

This site features information on windmills in the United States and their designs and uses. They “specialize in the Aermotor Windmills dedicated to the preservation and restoration of the Old Farm Style Water Pumping Windmills”.  If you're looking for information on the Aermotor Windmill and water pumping system, you might be interested in the 115 page Aermotor Informational Packet.”

Windmill Project, Beltmolen Fulton, Il.

http://www.hippowebdesign.com/fulton/index.html

Dutch windmill project built in Fulton, Illinois. “The City of Fulton, IL. is celebrating its Dutch heritage by the construction of an authentic Dutch windmill. The Dutch companies Lowlands Management, Molema Millbuilders and Havenga Restoration Contractors were asked to construct the Fulton windmill.” An excellent site to review Dutch windmill design and its uses.

Dutch Windmills Database

http://www.dutchwindmills.net

This site features a database of Dutch wind and water mills. Includes historic data and many Dutch mills.  Includes links to other windmill sites and a glossary of windmill terminology is included within this database.

Resource Note:

The URLs for the websites were verified by the writers prior to publication. Given the frequency with which these designations change, teachers should always verify the websites prior to assigning them for student use.

ARMdocs make reference to the use of specific texts, magazines, films, videos, and websites. Teachers need to consult their board policies regarding use of any copyrighted materials. Before reproducing materials for student use from printed publications, teachers need to ensure that their board has a Cancopy licence and that this licence covers the resources they wish to use. Before screening videos/films with their students, teachers need to ensure that their board/school has obtained the appropriate public performance videocassette licence from an authorized distributor, e.g., Audio Cine Films Inc. Teachers are reminded that much of the material on the Internet is protected by copyright. The copyright is usually owned by the person or organization that created the work. Reproduction of any work or substantial part of any work on the Internet is not allowed without the permission of the owner.

Wind Turbine types
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NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

Skill Builder # 1

Type of Skill: Interpreting Drawings and Schematics
Topic:  Machine Tool Drawings
Key Concepts: 

· Identify parts, joinery and structural details from blueprints or technical drawings

· demonstrate knowledge of machine tool drawings and associated symbols
· identify the differences between machine tool drawings and welding drawings
· describe structural and material characteristics of structures from drawings
New learning:

· mechanical drawing terminology

· assembly drawings

· component drawings

· parts list and Bill of Materials
Materials and equipment:

· Drawing tools, measuring tools

· Handouts of various sample machine tool drawings

· Handout of drawing activity

Challenge questions:

· What is the meaning of the symbols used in dimensioning on mechanical drawings? 

· Where do you find the Bill of Materials for mechanical drawings?
· Where do you find the parts list for each component?

· What type of projection to use in mechanical drawings?
Notes:
Teacher reviews sample drawing with students.  Students receive a handout showing the various machine tool parts.   Students review the details of structures, select the features to be used in their design, and complete sketches with dimensions.

Note: Handouts for this lesson are found in various mechanical textbooks and on websites listed in Resources.

NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

Skill Builder # 2

Type of Skill:
 Welding
Topic: 
Oxy-Acetylene Welding Equipment

Key Concepts

· identify components of oxy-acetylene welding equipment

· set and regulate tank pressures

· demonstrate use of personal protective equipment

New learning:

· oxygen tank

· acetylene tank

· pressure regulation

· personal protective equipment for oxy-acetylene welding

Materials and equipment:

· oxy-acetylene torch set and gas cylinders

· safety handout of equipment (See Safety Passport in SRP)

· handout of sample Bill of Materials

Challenge questions:

· What are some of problems, which can occur if improper pressures are used during oxy-acetylene welding?

· Why is it important to wear of proper personal protective equipment when welding?

· What are some of the hazards when working with gases under pressure?

· What are the safety features inclusive on oxy-acetylene equipment?

Notes:
Teacher reviews parts of oxy-acetylene gas tanks.  Students are given lesson on safe use of equipment, see Safety Data Sheets in Safety Resource Document (SRP). Students must be properly trained in the safe work practices for each piece of equipment.  Safe work passports will be issued to students who demonstrate competencies.

NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

Skill Builder # 3

Type of Skill: Welding

Topic: Oxy-acetylene Flame Cutting

Key Concepts:

· demonstrate proper flame cutting techniques

· identify the various parts of the flame cutting head for the torch

· demonstrate cutting mild steel of various thickness

New learning:

· flame cutting

· torch head parts

· tip cleaning techniques

Materials and equipment

· Oxy-acetylene torch set and gas cylinders

· Handouts of equipment

Challenge questions:

· What are the differences between gas welding and gas cutting?

· Why is it important to keep the tip clean?

· Why is there an oxygen boost valve on the cutting head?

Notes:

Teacher should demonstrate cutting a straight line and cutting of a 30-degree bevel edge. Students practice cutting various pieces of mild steel plates of various thickness,  examples are; 1/4”, 3/8” and 1/2 “ or 4mm, 8mm and 10mm plate. Students working on Oxy-Acetylene should be aware of the dangers associated with it, and be properly trained in the safe work practices for each piece of equipment.  Safe work passports will be issued to trained and competent students.

NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

Skill Builder # 4

Type of Skill: Welding
Topic: 
Arc Welding

Key Concepts

· be able to identify areas parts of the arc welding equipment

· able to identify the proper personal protective equipment used in arc welding

· be able to identify various types of arc welding rods

· demonstrate arc welding techniques

New learning:

· arc welding rods

· arc welding equipment

· proper speed of travel

· proper distance from the work

· proper heat setting

· proper angle of incline

Challenge questions:

· Why is it important to have the heat set properly?

· What are some of the dangers around arc welding?

· Why are there so many various types of welding rods?

· When was arc welding invented?

Notes:
Teacher leads demonstration of welding setup and safety.  Students practice arc welding using 6011 welding rods and 7018 welding rods.  Students practice on mild steel plate.

Students working with arc welders should be aware of the dangers associated with them, and be properly trained in the safe work practices for each piece of equipment.  Safe work passports will be issued to trained and competent students.

NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

Skill Builder # 5

Type of Skill: Welding
Topic: 
Welding Positions

Key Concepts

· demonstrate welding in the flat position

· demonstrate welding in the horizontal position

· demonstrate an understanding of the four welding positions

New learning:

· 4 welding positions [flat, horizontal, vertical and overhead]

· Weld in the flat position

· Weld in the horizontal position

Challenge questions:

· Should a welder always weld in the flat position if possible?

· Are you allowed to weld vertical down using the arc welder?

· What effect that gravity have on a Weld fraction

Notes:
Students begin by setting up equipment and workplace as per teacher demonstration. Students practice welding mild steel in the horizontal and flat positions. Students working with arc welders should be aware of the dangers associated with them, and be properly trained in the safe work practices for each piece of equipment.  Safe work passports will be issued to trained and competent students.

NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

Skill Builder # 6

Type of Skill: Welding
Topic: 
Arc Welding Joints

Key Concepts
· ability to setup equipment and workplace using safe procedures

· ability to demonstrate welding various weld joints

· ability to identify various weld joints

New learning:

· butt joint

· “T” joint

· lap joint

· “V” groove

· inside and outside corner joint

Challenge questions:

· Why are there so many different weld joints?

· Can all of these weld joints be welded in different positions?

Notes:
Teacher gives demonstration of proper positions to weld the various joints. Students apply welding techniques to the various weld joints and hand in for assessment.

Students working with arc welders should be aware of the dangers associated with them, and be properly trained in the safe work practices for each piece of equipment.  Safe work passports will be issued to trained and competent students.

NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

Skill Builder # 7

Type of Skill: Welding
Topic: Metal Inert Gas Welding

Key Concepts:

· be able to identify areas parts of the MIG welder

· be able to demonstrate MIG welding techniques

· be able to set up and use the MIG welder

New learning:

· gas pressures for welding

· how to change welding wire

· parts of the MIG welder

· welding using a wire feed machine

Challenge questions:

· What are some of the differences between the wire feed machine and the arc welder?

· What was the major improvement to welding with the coming of the wire feed machine?

· What are some of problems that can occur when using this type of that machine?

Notes:
Teacher leads demonstration in safe setup procedures and welding techniques using the MIG welder.  Students will practice using this machine and learning the various welding techniques. Students working with MIGZ welders should be aware of the dangers associated with them, and be properly trained in the safe work practices for each piece of equipment.  Safe work passports will be issued to trained and competent students.

NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

Skill Builder # 8

Type of Skill:  Power Transmission
Topic: Gear Types

Key Concepts
· identify various gear types

· apply knowledge to project work

· select appropriate gears for use

Materials: Handouts of various gear types

New learning:

· spur gears

· helical gears

· bevel gears

· mounting gears

· gear application

· gear material

Challenge questions:

· Why is it important to select the appropriate gear type?

· What are some of the materials used in gear production?

· What are the reasons for various materials in gear production?

· What led to the production of gear drives?

· How can you use gears to change the direction of power transmission?

· How can you change the speed of a drive shaft using gears?

Notes:
Students are given handouts with various types of gears and their application.  Examples include gearboxes, open drive systems and right angle drive systems.

Note: Handouts and application information are available from texts listed in the resources section of this document. 

Teacher checklist for Gear drive mechanisms 

Expectations: TFV.02, TFV.04, SPV.02, ICV.02, IC2.01

	Student 


	Yes
	No

	Understands spur gears and their actions
	
	

	Understands bevel gears and their actions
	
	

	Understands helical gears and their actions
	
	

	Understands gear drive ratio
	
	

	Understand gear materials
	
	

	Understands gear drive directional control
	
	

	Understands speed and torque
	
	

	Understands various gear application
	
	

	Has knowledge of various gear lubrication methods
	
	

	Has knowledge of gear safe work practices
	
	

	Understands correct gear mounting procedures
	
	

	Understands enclosed gear drives
	
	

	Understands open gear drives
	
	

	
	
	


Information on gear drive systems is available from Millwrights Manual. Information on this manual is included in the Teacher Resource section.

Career Information

Career Information Sites:

Human Resources Development Canada: National Occupational Classification Database-

http://www.hrdc-drhc.gc.ca/noc

HRDC NOC Search Engine-

http://www.worklogic.com:81/noc/Query.htm?lang=e

Ontario Prospects: geared to young people and students 

http://www.edu.gov.on.ca/eng/general/elemsec/job/prospect/eng/index.html

Job Futures 2000: what’s hot, what’s not 

http://www.hrdc-drhc.gc.ca/JobFutures

Job Profiles: real people profile their jobs 

http://www.jobprofiles.org/index.htm


Canada WorkInfoNet: national and regional market info

http://www.workinfonet.ca 
 

The following activity related careers are described in the Human Resources Development Canada (HRDC) National Occupational Classification (NOC) database. Use the search engine link above to learn the main duties performed by practitioners of each trade, the education requirements for the position, and related occupations. 

7311 Construction Millwrights and Industrial Mechanics 

2243 Industrial Instrument Technicians and Mechanics

2232 Mechanical Engineering Technicians and Technologists

7211 Contractors and Supervisors, Trades and Related Workers

2253 Drafting Technologists and Technicians 

2252 Industrial Designers 

0911 Managers in Manufacturing and Utilities 

6221 Technical Sales Specialists, Wholesales Trade 

Student Project Brief

TMJ3C Manufacturing Technology

UNIT 2, ACTIVITY 2: 

The Wind-powered Generator – Tower and Drive System

Contents:

1. Project Brief Handout: The Wind Power Generator: Tower and Drive System

2. Training Activity (Blueprint Interpretation) and Checklist

3. Training Activity (welding with MIG)

4. Project Evaluation: Tower Fabrication

5. Bill of Material Form

6. Oxy-acetylene Assessment Checklist

7. Arc Welding Checklist

8. Cutting and Welding Checklist

9. Daily Log

This material is designed to help teachers implement the new Grade 11 secondary school curriculum. This material was created by members of the Ontario Council for Technology Education (OCTE) subject association. Permission is given to reproduce these materials for any purpose except profit. Teachers are also encouraged to amend, revise, edit, cut, paste, and otherwise adapt this material for educational purposes. Any references in this document to particular commercial resources, learning materials, equipment, or technology reflect only the opinions of the writers of this material, and do not reflect any official endorsement by OCTE or the Ontario Ministry of Education.

© Ontario Council for Technology Education 2001
	Title:


	The Wind-powered Generator – Tower and Drive System



	Activity:


	Fabricate the tower system for a wind powered generator


	Course:
	TMJ3C Manufacturing Technology

	Time Req'd:


	 14 hours
	Date:
	

	RATIONALE

	With the high cost of energy we need to explore the use of alternate energy solutions.  Industry today is using co-generators, wind generators, water generators and steam generators to accommodate the growing need for power.  In previous activities, you investigated wind turbine types, and have designed and fabricated a blade system. Now we need to develop the tower and drive system to bring the power to storage or distribution systems.



	THE ASSIGNMENT

	After researching various designs for wind generators to accommodate rural energy needs, you will design and fabricate a generator tower.  Wind speeds and tower restrictions is part of the research process.  You will build the tower and gear drive section of the wind generator project.



	KEY CONCEPTS: You will:

	· Apply fabrication techniques using oxy-acetylene and arc welding processes

· Apply drive power transmission system using gears and drive shafts

· Research wind generators and their support systems

· Apply recycled or new materials during fabrication



	TOOLS AND MATERIALS

	MIG welding machine, oxy-acetylene torch set, mild steel (plate, angle, square tubing, round bar), various hardware (nuts and bolts, anchor bolts), gears and bearings, shafts, keys and hubs as required.



	NOTES

	


	EVALUATION

	No.
	Deliverable
	Time

Limit (periods)
	% Weight
	Notes

	1
	Wind generator tower & drive system
	13
	60
	Final artifact, completely erected and ready to mount motor and blade

	2
	Design Report
	2
	10
	Includes; Bill of materials, rough sketches, evaluations etc..

	3
	Models of concepts
	3
	10
	Simple models of different designs to test

	4
	Daily Time log
	2
	10
	Completed daily

	5
	
	
	
	

	
	TOTALS
	20h
(1200min)
	100%
	

	NOTES

	See your facilitator for approvals at all stages All efforts should be coordinated through your teacher and your fellow students working on the Blade and Power systems of this project.



	PROJECT PROCEDURE

	Step
	Procedure

	1
	Research wind generator concepts using texts, magazines and internet pages. Investigate blueprints and dimensions of various existing designs.



	2
	Choose design concepts and materials for your own project. Sell idea to teacher and fellow students. Build models and make dimensional sketches of designs.



	3
	Choose one final solution from models; seek approval to continue.



	4
	Prepare bill of materials and see teacher to order material stocks and hardware



	5
	Fabricate tower and drive system




Tower and Drive System Rubric

	Criteria:
	Level 1
(50% - 59%)
	Level 2
(60% - 69%)
	Level 3
(70% - 79%)
	Level 4
(80% - 100%)

	KNOWLEDGE

	analyze and explain the results of using a particular manufacturing process

TFV.02
	analyzes and explains the results of using a particular manufacturing process with limited knowledge and understanding
	analyzes and explains the results of using a particular manufacturing process with some knowledge and understanding
	analyzes and explains the results of using a particular manufacturing process with considerable knowledge and understanding
	analyzes and explains the results of using a particular manufacturing process with excellent knowledge and understanding

	describe different methods of production

TFV.03
	describes different methods of production with limited detail and examples
	describes different methods of production with some detail and examples
	describes different methods of production with considerable detail and examples
	describes different methods of production with thorough detail and examples

	explain how a human need or want can be met through a new or improved product

TF1.01
	briefly explains how a human need or want can be met through a new or improved product
	adequately explains how a human need or want can be met through a new or improved product
	substantially explains how a human need or want can be met through a new or improved product
	thoroughly explains how a human need or want can be met through a new or improved product

	describe WHMIS and its importance

IC2.05
	briefly describes WHMIS and its importance
	adequately describes WHMIS and its importance
	substantially describes WHMIS and its importance
	thoroughly describes WHMIS and its importance

	Inquiry

	apply the design process to project work

TFV.01
	applies the design process to project work with limited effectiveness
	applies the design process to project work with some effectiveness
	applies the design process to project work with considerable effectiveness
	applies the design process to project work with excellent effectiveness

	demonstrate ability to follow the design process in manufacturing

TF1.02
	demonstrates limited understanding of the concept of the design process in manufacturing
	demonstrates some understanding of the concept of the design process in manufacturing
	demonstrates considerable understanding of the concept of the design process in manufacturing
	demonstrates thorough understanding of the concept of the design process in manufacturing

	demonstrate the use of various electrical and electronic controls

TFV.04
	demonstrates limited knowledge of facts technical terminology and procedures as they apply to various electrical and electronic controls
	demonstrates some knowledge of facts technical terminology and procedures as they apply to various electrical and electronic controls
	demonstrates considerable knowledge of facts technical terminology and procedures as they apply to various electrical and electronic controls
	demonstrates a high degree of knowledge of facts technical terminology and procedures as they apply to various electrical and electronic controls


Tower and Drive System Rubric (CONT...)

	Criteria:
	Level 1
(50% - 59%)
	Level 2
(60% - 69%)
	Level 3
(70% - 79%)
	Level 4
(80% - 100%)

	choose and rationalize appropriate materials

TF2.03
	choose and rationalize appropriate materials with limited detail
	choose and rationalize appropriate materials with some detail
	choose and rationalize appropriate materials with considerable detail
	choose and rationalize appropriate materials with thorough detail

	demonstrate planning skills

SPV.01
	demonstrates limited planning skills
	demonstrates some planning skills
	demonstrates considerable planning skills
	demonstrates excellent planning skills

	Communications

	demonstrate skills in technical drawing

SP1.05, SP4.02, 
	demonstrates limited skill in technical drawing
	demonstrates some skill in technical drawing
	demonstrates considerable skill in technical drawing
	demonstrates excellent skill in technical drawing

	develop a bill of material that indicates specifications and quantity

SP4.03
	develops a bill of material that indicates specifications and quantity with limited clarity
	develops a bill of material that indicates specifications and quantity with some clarity
	develops a bill of material that indicates specifications and quantity with considerable clarity
	develops a bill of material that indicates specifications and quantity with excellent clarity

	develop engineering reports that communicates specifics of the product or process

SP4.06, SP4.07
	develops engineering reports that communicates specifics of the product or process with limited effectiveness
	develops engineering reports that communicates specifics of the product or process with some effectiveness
	develops engineering reports that communicates specifics of the product or process with considerable effectiveness
	develops engineering reports that communicates specifics of the product or process with excellent effectiveness

	Application

	demonstrate correct use of industrial tools and materials

SPV.02, SPV.04, SP2.01
	demonstrates correct use of industrial tools and materials with limited success
	demonstrates correct use of industrial tools and materials with some success
	demonstrates correct use of industrial tools and materials with considerable success
	demonstrates correct use of industrial tools and materials with excellent success

	demonstrate personal and health and safety routines

ICV.02
	infrequently demonstrates personal and health and safety routines
	often demonstrates personal and health and safety routines
	usually demonstrates personal and health and safety routines
	routinely demonstrates personal and health and safety routines

	demonstrate safe use of procedures, equipment, and technology

IC2.01
	demonstrates limited safe and correct use of procedures, equipment and technology
	demonstrates adequate safe and correct use of procedures, equipment and technology
	demonstrates considerable safe and correct use of procedures, equipment and technology
	demonstrates exemplary safe and correct use of procedures, equipment and technology


Student Pre-Project Activity

Training Activity (Blueprint Interpretation)

Name:
________________________

Date:
_________________________

Activity: Interpreting Mechanical drawings

Group Size: Individual

Time line: 60 minutes

Equipment: drafting or classroom desks, pencils, erasers

Space required: Classroom

Activity Description and Expectations:  Theory and Foundation / Skills and processes Knowledge / Communication

TFV.02, SP4.02, SP4.03, SPV.04

Key Concepts

· Understands and can interpret mechanical drawings 

· Knowledge and understanding of orthographic projection

· Demonstrates understanding of dimensioning drawing

· Demonstrates use of various line types

· Demonstrates ability to solve dimensional equations

Checklist Assessment 

	Qualifiers
	Yes
	No

	Identifies parts of the drawings, projections and symbols used
	
	

	Identifies dimensions and can sketch simple scaled drawings
	
	

	Identifies line types used in drawing
	
	

	Performs dimensional calculations to produce a Bill of Material
	
	

	Produces Bill of Materials for drawing component
	
	

	
	
	


Checklist for Blueprint Interpretation Activity

Curriculum Expectations

SP1.05, SP4.02, 

	Student

Qualifiers
	yes
	no

	Understands and can identify solid lines
	
	

	Understands and can identify, hidden lines
	
	

	Understands and can identify, leader lines
	
	

	Understands and can identify, center lines
	
	

	Understands and can identify, extension lines
	
	

	Understands and can identify, dimension lines
	
	

	Understands and can identify, front, right side and top views
	
	

	Understands and can identify, proper scale of drawing
	
	

	Understands and can identify, types of materials (cast iron, mild steel, etc)
	
	

	Understands and can identify, various hardware (nuts, bolts, clamps) 
	
	

	Applies fractional drawing dimensions
	
	

	Applies decimal drawing dimensions
	
	

	Applies metric drawing dimensions
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Student Pre-Project Activity

Training Activity (Welding with the MIG)

Name:
________________________

Date:
_________________________

Activity: Practice various weld joints using the MIG Welding machine

Group Size: Individual

Time line: 60 minutes

Equipment: 150 amp MIG welding machine, 3/16 mild steel coupons cut to 2 X 6"

Space required: Classroom

Activity Expectations:  Skills and Processes

SPV.02, SP2.01, SP2.03, SP3.01; Application ICV.02, IC2.01

Activity Description
· Student produces a butt joint, lap joint, and “T” joint weld in the flat position

· Student demonstrates safe use of MIG welding machine and PPE

· Student demonstrates proper weld positioning and set up for various weld joints

Checklist Assessment 

	Qualifiers
	Yes
	No

	produces minimum of six weld joints
	
	

	follows safe work procedures
	
	

	weld beads are straight and follow joint
	
	

	weld beads are consistent (height and width)
	
	

	demonstrates proper weld preparation
	
	

	weld displays proper penetration and fusion
	
	


Student Project Evaluation

Tower Fabrication 

Name:
________________________

Date:
_________________________

Activity: Cut and Fabricate parts for wind generator tower

Group Size: Two group members

Time line:  300 minutes

Equipment: Oxy-Acetylene Cutting Torches and Bottles

Space required: Manufacturing Technology Shop

Activity Expectations:  Application     

TFV.02,. TF1.02, TF2.03, SPV.02, SP2.01

ICV.02, IC2.01, IC2.05

Activity Description
· Students cut and fabricate parts for tower structure assembly

· Students demonstrate safe use of oxy-acetylene cutting equipment

· Students develop an understanding of fabricating parts from a “Bill of Materials”

Checklist Assessment:  

	Qualifiers
	Yes
	No

	Demonstrates safe use of cutting equipment

(setup of torches, PPE, housekeeping)
	
	

	Fabricates parts to specified sizes from drawing

(cuts to tolerance as per Bill of Materials)
	
	

	Understands various flame settings

(Acetylene, carbonizing, neutral and oxidizing)
	
	

	Demonstrates use of cutting aides

(straight edge, circle cutter, tip cleaners)
	
	

	Develops understanding of WHMIS

(acetylene gases, Oxygen bottles and storage)
	
	


Bill of Materials Form

Project: Wind Generator Tower

Student Team:
__________________________________________________


__________________________________________________

	Part #
	Quantity
	Description
	Material
	Process
	Check

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Students use “Bill of Materials” to track fabrication process for the Wind Generator Tower. Bill of Materials may also be assessed as part of the overall project work. This form may be duplicated in spreadsheet or database form.

Oxy-acetylene Assessment Checklist

Student:
________________________________________

	Expectations

SPV.02, ICV.02, SP2.01, IC2.01, IC2.05

Qualifiers
	Yes
	No

	Demonstrates proper use and knowledge of PPE for cutting and welding
	
	

	Demonstrate quality and integrity in workmanship
	
	

	Demonstrate knowledge of various cutting aids and devices
	
	

	Demonstrate knowledge of safe storage of bottles and equipment
	
	

	Demonstrates an understanding of WHMIS
	
	

	Demonstrate knowledge and understanding of cutting and welding flames
	
	

	Demonstrates ability to read drawings and fabricate from them
	
	

	Demonstrates ability to read weld symbols
	
	

	
	
	


Arc Welding Checklist

Student:
________________________________________

	Expectations

SPV.02, ICV.02, SP2.01, IC2.01, IC2.05

Qualifiers
	Yes
	No

	Demonstrates proper use and knowledge of PPE for arc welding
	
	

	Demonstrates quality and integrity in workmanship (bead size and penetration)
	
	

	Demonstrate knowledge of various weld joints (T, lap and butt joints)
	
	

	Demonstrate knowledge of safe work habits when welding
	
	

	Demonstrates an understanding of  WHMIS as it pertains to arc welding
	
	

	Demonstrate knowledge and understanding various weld positions
	
	

	Demonstrates ability to read and interpret weld symbols
	
	

	Demonstrates ability to read weld symbols
	
	

	
	
	


Cutting and Welding Checklist

Expectations:

SPV.02, ICV.02, SP2.01, IC2.01, IC2.05

	Qualifiers
	Yes
	No

	wears proper PPE when cutting
	
	

	wears proper PPE when arc welding
	
	

	cuts material using straight edge
	
	

	cuts material using bevel guide
	
	

	cuts using circle cutter
	
	

	welds a T- joint
	
	

	welds a butt joint
	
	

	welds a lap joint
	
	

	welds in a straight line following weld gap
	
	

	sets oxidizing flame
	
	

	sets carbonizing flame
	
	

	sets neutral flame
	
	

	welds in flat position
	
	

	welds in horizontal position
	
	


Daily Log

	Date
	Project
	Function
	Hours
	Teacher Signature

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Total Hours:
	

	Student Signature:
	

	Teacher Signature:
	


Safety Resource Pack

TMJ3C Manufacturing Technology

UNIT 2, ACTIVITY 2: 

The Wind-powered Generator – Tower and Drive System

Contents:

1. Safety Data Sheets:

a. general lab safety

b. power tools

c. hand tools

d. oxy-acetylene welding

e. arc welding

f. MIG welding

g. grinder

2. Safety Passport(s)

3. Related Safety Tests

NOTE:

All personnel in a shop environment must be wearing approved safety eyewear and footwear at all times. Ensure that students wear proper Personal Protective Equipment as deemed necessary by Act, Regulation and Policy.

This material is designed to help teachers implement the new Grade 11 secondary school curriculum. This material was created by members of the Ontario Council for Technology Education (OCTE) subject association. Permission is given to reproduce these materials for any purpose except profit. Teachers are also encouraged to amend, revise, edit, cut, paste, and otherwise adapt this material for educational purposes. Any references in this document to particular commercial resources, learning materials, equipment, or technology reflect only the opinions of the writers of this material, and do not reflect any official endorsement by OCTE or the Ontario Ministry of Education.

© Ontario Council for Technology Education 2001
INSERT THE FOLLOWING SHEETS FROM THE SAFETY RESOURCE PACK:


Safety Data Sheets:

1. general lab safety

2. power tools

3. hand tools

4. oxy-acetylene welding

5. arc welding

6. MIG welding

7. grinder

Safety Passport(s)

Safety Test(s)
�
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