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LAB: The Fine Design of the Turbine is mine!
[image: image1.png][image: image2.jpg]| L
s




[image: image3.bmp]
Materials:

	- Gears

- Hardware 

· 1 -#8 -32 x 1 1/4” machine screw (bolt)
· 1 -#10  - 32 nut     

· 1- #8 - 32 jam nut


	- Coroplast 
- Dowel: 3/16” to fit gear axis

- Motor: 1 – 1.5 V (1 cm motor shaft)

- CD: for mounting blades

- pressed wood for main support

- Blades : 2 L soda bottle, coroplast or cardboard


Drill Bits:

	-  11/64” bit used for drilling any hole to accept hardware (#8 -32)                        DRILL PRESS
- 5/8” bit used for drilling any hole to accept the motor collar                               DRILL PRESS
- 5/64” bit used for drilling into dowel to accept the motor shaft                          HAND DRILL


Tools to be shared: 

	- miter box

- screwdriver (square #2)

- pliers

- safety ruler
	- Back saw

- drill presses

- hand drills

- Jig saw
	- utility knife

- Voltmeter

- Alligator clips

- Glue guns




· Glue can only be put on the OUTER EDGE of the motor NOT on the SHAFT.

· Motor connectors are fragile, handle carefully so they are not broken.

· Use Jig saw to cut pressed wood.

· Hold the wood down FIRMLY when using the DRILL PRESS.
· Mount the driven gear on the pressed wood FIRST.
· Distance between the gears is VERY, VERY IMPORTANT.
· NO GLUE on the bolt. 
DESIGN FOR THE WIND TURBINE
1. Brainstorm your group ideas, taking into account the available resources. Refer to lab instructions provided. 
Remember to use what you have learned related to mechanical engineering.
	


IDEAS, in the form of a sketch and text 
 
2. Proposed plan approved:  _____________________________________








  

ROUGH COPY


SCALE: _______________
3. 
Procedure:
1) Cut pressed wood with Jig saw for the support.                                                 (Rectangular shape: maximum width is 10 cm and maximum length is 20 cm.)
2) Drill 2 holes in pressed wood to attach motor and the gears (distance between the gears is very important).

a. Top hole DRIVER GEAR – drill bit 11/64”         DRILL PRESS
b. Bottom hole DRIVEN GEAR – drill bit 5/8”      DRILL PRESS (Mount DRIVEN gear 1st.)
3) Glue motor on pressed wood (put glue on outer edge, not on shaft).

4) To accommodate the DRIVEN gear, drill a hole in the center of the dowel 3/16”.


a. Put dowel 3/16” in DRIVEN gear


b. Cut off excess dowel


c. Use drill bit 5/64” for drilling into dowel
HAND DRILL

d. Insert DRIVEN gear on motor shaft (must be a tight fit!)

5) Materials used to mount on DRIVER gear:


a. Coroplast spacer

Cut a 3 cm diameter coroplast.


Drill a hole in the center using drill bit 11/64” 
DRILL PRESS

Glue coroplast to the DRIVER gear


b. CD used to affix the blades


Glue CD to coroplast spacer


c. Hardware used to attach the DRIVER gear to CD


1 – bolt #8 -32 x 1 ¼”           
1 – nut #10-32

1 - Jam nut #8-32


d. Blades (no less than 3 and no more than 7)


Glue the blades on the CD with glue gun. 
4. Draw a detailed drawing of the completed wind turbine. (Use drawing instruments, appropriate lines, dimensions and scale.)  




5. Use the fan provided, test your wind turbine.  Indicate results obtained, have the results initialed and explain improvements your group would make to the design. Refer to challenges and specifications.     

	Results and initials:
_______V_________

Date: ___________

	Improvements we would make to the design.


Review your technological design process that your group followed to design, build and test your prototype.  Reflect back on the entire project and analyze the decisions taken and consider the following in your report:

1. Was the objective met?

2. In what ways could the process have been improved?

	


  EVALUATION RUBRIC  (* subject to change)
	
	5
	4
	3
	2
	1

	Development of Plan of Action
	Defines the problem completely and accurately. 


	Selects most of the relevant information pertaining to the problem. 


	Identifies about half of the relevant information pertaining to the problem. 
	Identifies some of the relevant information pertaining to the problem.
	Identifies little or no relevant information pertaining to the problem.

	Diagram of                                       Plan of Action
	Group demonstrates an advanced ability to draw the wind turbine design. 

Group has used all the appropriate lines and dimensions.
	 Group demonstrates a thorough ability to draw the wind turbine design. 

Group has mostly used the appropriate lines and dimensions.
	Group demonstrates an acceptable ability to draw the wind turbine design. 

OR

Group does not use appropriate lines and dimensions. 
	 Group demonstrates a partial ability to draw the wind turbine design. 

AND

Group does not use appropriate lines and dimensions throughout. 
	Group demonstrates a minimal ability to draw the wind turbine design. 

OR

Group has not used appropriate lines and dimensions. 

	Follows technical             Requirements
	Group’s design meets all of the specified requirements.
	Group’s design follows almost all of the technical requirements.
	Group’s design follows half of the technical requirements.
	Group t’s design follows some of the technical requirements.
	Group’s design follows 1 or 2 of the technical requirements.

	Procedure steps and materials.
	Group demonstrates an advanced ability to explain the steps and materials used, including links, guides and tools.  
	Group demonstrates a thorough ability to to explain the steps and materials used, including links, guides and tools.  
	Group demonstrates an acceptable ability to explain the steps and materials used, including links, guides and tools.  
	Group demonstrates a partial ability to explain the steps and materials used, including links, guides and tools.  
	Group demonstrates a minimal ability to explain the steps and materials used, including links, guides and tools.  

	Implementation of the plan of action.
	Prototype is completed within the amount of time given.

Gathers and organizes useful data.
	Prototype is completed within the amount of time given.

Gathers appropriate data.


	Prototype is completed within the amount of time given.

Gathers some data.


	 Prototype is completed within the amount of time given.

No data was gathered.
	 Prototype is not completed within the amount of time given.

AND

No data was gathered.

	Reflection
	Reflection provides a detailed analysis of process and product.
	Reflection provides a thorough analysis of process and product.
	Reflection analyzes process and product.
	Reflection analyzes process or product.
	Does not meet minimal expectations.


	TOTALS
	
	
	
	
	


FINAL MARK:               /30
TECHNICAL REQUIREMENTS


The technical constraints of your prototype are:


the wind turbine must have no less than 3 and no more than 7 blades


the maximum height of your turbine is 40 cm (a base is NOT necessary)


the turbine must be able to generate electricity during a test when placed 50 cm away from and directly in front of an electric fan


the design of the turbine must include two gears


there must be a spacer between the driver gear and CD to reduce friction


the CD must be used to affix the blades





INDUSTRIAL REQUIREMENTS


The prototype wind turbine must 


be made entirely in the technology workshop


be made using only the materials and equipment provided


be designed, built and tested within the specified time


use only the available materials identified in this booklet











In the ongoing battle against greenhouse gas emissions, the installation of wind turbines has become a valuable weapon.  Your task is to design a prototype of a wind turbine that will provide the greatest quantity of electrical energy possible using the materials made available to you. 




















SAFETY……


Goggles


Tie back hair


Sleeves pushed up


No jewelry
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Group # _______


Names 


_______________________


_______________________


_______________________


_______________________
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SCALE: 





DATE





NAMES





tItLe:   
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