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YEAR 10
MOTION
HUNTER VALLEY ELECTRIC VECHICLE FESTIVAL 
TASK NO: 4









DUE DATE: xx/xx/20xx
COURSE: Integrated Science Technology Engineering and Mathematics





TOPIC: Motion 




 
MARKS: 200










WEIGHT: 15%
OUTCOMES TO BE ASSESSED:
5.1.1 develops ideas and explores solutions to technological and engineering-based problems 

5.1.2 designs and investigates different approaches in the development of engineered solutions

5.2.2 applies and transfers acquired scientific and mechanical knowledge to subsequent learning experiences in a variety of contexts

5.3.2 identifies and uses a range of technologies in the development of solutions to engineering problems

5.4.2 develops skills in using mathematical, scientific and graphical methods whilst working as a team

5.5.1 applies a range of communication techniques in the presentation of research and design solutions

5.6.2 will work individually or in teams to solve problems in technological and engineering contexts

Rationale:

The Electric Vehicle competition is designed to drive both innovation in electric vehicle design and skills development. The competition rules lay an excellent foundation to engage young people in science, technology engineering and mathematics as well as project management and entrepreneurialism. Participants have opportunities to connect with and get assistance from experienced electric vehicle designers, builders and businesses.
Learning Activities:
Students will complete a range of activities including;

1. Forming small groups and organising management of a large integrated project
2. Research different aspects of electric vehicles and competition rules

3. Designing an electric bike
4. Producing a design portfolio

5. Construction and testing of electric bike
6. Ensuring Vehicle Compliance 
7. Testing and Racing
8. Team Identity and Pit Display

Assessment Activities:
1. Form teams of 5 or more members, mixed gender teams are encouraged. Identify explicit roles for each member of the team and document it in a research portfolio.
2. Design and manufacture an electric powered bike which meets the criteria set out for the Hunter Valley Electric Vehicle Festival. http://www.hunterevfestival.net/
3. Produce an A3 portfolio with no more than 20 printed pages including cover pages. The portfolio should include sections on; project management, teamwork, marketing, research, design development, testing and evaluation.
4. The bike is to be evaluated for compliance for the Hunter Valley Electric Vehicle Festival competition. If the bike is totally compliant it will score 50 out of 50 marks. Marks will be deducted for any aspect of the bike which is not compliant at the time of assessment.

5. The Electric bike will be assessed for the quality of its engineering, manufacture and for technical merit.

6. The bikes should be tested and results of which used to improve the overall performance of the bike during the competition.

7. The results of the race will be included in the assessment. The highest placing teams will score the highest possible marks in this area.
8. It is expected that each team develop a pit display for the event, emphasis will be on team identity.

9. Evaluation should be evident throughout the entire process.

Marks
The total maximum marks available is 200 and will be distributed as per the following;

1. Portfolio


100 marks

2. Engineering Scrutineering
50 marks

3. Product Electric Bike

30 marks

4. Pit Display


10 marks

5. Race results


10 Mark

Portfolio’s: For assistance in the production of a quality EV Festival portfolio, please view the REA foundation website; http://rea.org.au/flip/
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Saturday 16 and Sunday 17 August 2014
Cameron Park Kart Raceway, Cameron Park





Marking Guidelines
Portfolio
	
	Low Range

1-3
	Mid Range

4-7
	High Range

8-10
	Score

	1. Project Management
	Limited evidence of project management presented
	Simple management & planning used to guide progress. A range of project resources identified
	Comprehensive project management. A range of factors considered. E.G. Scope, time, resources & project risks. Plan changes discussed
	

	2. Teamwork
	Limited teamwork evident
	Some evidence of effective teamwork with defined roles
	Highly structured team with clear roles. All members had effective & critical contributions. Role interactions recognised
	

	3. Clarity & Quality
	Not easily followed. Basic presentation standard. Minimal ICT’s used
	Clear structure & well organized. Good use of ICT’s enhancing presentation and providing impact
	High impact. Professional throughout. Consistent and clear organization. Excellent use of ICT’s to enhance presentation
	

	4. Team Identity
	Inconsistent, limited or obscure identity
	Effective and consistent team identity in various project components
	Highly effective team identity. Brand consistently applied
	

	5. Marketing
	Limited evidence. Obscure or irrelevant
	Some sponsorship and marketing activities explained
	Creative and effective marketing strategies linked sponsors
	

	6. EV Design concepts
	Single or basic EV design concepts
	Good multiple design concepts linked to research
	Several inspired design concepts with form and function linked
	

	7. Design Development
	Limited design development shown
	Logical design developments explained
	Clearly justified design developments evident based around research and testing
	

	8. Testing
	Little evidence of testing
	Tests which are relevant and results documented
	Quality test methods used. Accurate results linked to design
	

	9. Research
	Little evidence of research
	Research presented which is relevant and well documented
	Quality research methods used. Research results evident in final design
	

	10. Evaluation
	No or little evaluation
	Ideas or process evaluations at different stages
	Excellent evaluation linked to improvement
	

	
	
	
	
	    /100


Engineering Scrutineering

	
	
	

	1. Battery
	Commercial eBike Battery      OR      Sealed Lead Acid                      NiMH                      LiFEPO4
	-5

	
	 Nominal Voltage less than 36V (for schools only) 
	 Battery Weight less than 5 kg 
	 Nominal Battery Capacity Less than 384Wh
	
	-5

	2. Electrical Safety
	Approved isolation switch fitted
	Correctly rated fuse/circuit breaker fitted
	Isolation switch accessible from both sides
	No Exposed wiring
	-5

	
	All wiring securely attached to frame
	Connections are accessible (Helpful Tip)
	
	
	-5

	3. Mechanical Safety
	Battery secure
	Steering secure
	Frame sturdy
	No sharp edges, corners or protrusions
	-5

	
	Two independent braking systems (one must be friction)
	No large spoke gaps in wheels (arms shouldn’t go through)
	Tyres minimum 23mm wide
	
	-5

	4. Indicators
	Headlight fitted
	Tail light and indicators fitted
	Brake light fitted
	Battery power on indicator
	-5

	5. Guards
	Guards cover all chains and gears
	Guards are securely fitted
	
	
	-5

	6. Fairings
	All fairings are securely fitted
	Fairings can be easily removed for inspection and servicing
	Fairings do not enclose the rider or obstruct the rider from quickly dismounting the vehicle
	
	-5

	7. Rider Safety
	All riders have correctly fitted safety gear (motorcycle helmet, gloves, jacket, pants, footwear)
	All riders have had sufficient training on the vehicle
	All riders can comfortably sit on the vehicle with both feet on the ground
	Seating position is either standard bicycle or standard recumbent position
	-5

	
	
	
	
	
	         /50


Product Electric Bike
	
	Low Range

1-3
	Mid Range

4-7
	High Range

8-10
	Score

	1. Engineering Analysis
	Minimal analysis of engineering concepts related EV demonstrated
	Good analysis of engineering concepts related EV demonstrated. Results applied to the final bike design
	Variety of advanced and relevant analysis techniques adopted and evident on the bikes design and construction
	

	2. Manufacturing
	EV bike demonstrates little or no manufactured products
	EV bike has a number of manufactured solutions to problems, such a fairings, mountings, etc.
	Excellent use of 3D and 2D technologies (e.g. Laser cutter, 3D Printers, etc.) to manufacture design solutions.
	

	3. Technical Merit
	Basic design with little technical merit
	Developed design with some technical merit
	Original and cleaver design with excellent technical merit
	

	
	
	
	
	     /30


Pit Display

	
	Low Range

1-3
	Mid Range

4-7
	High Range

8-10
	Score

	1. Display
	Simple branding displayed. Repetition of folio elements
	Clear and effective brand and presentation. ICT’s used effectively
	Clean and organized with high impact. Professional. Attention to detail
	

	
	
	
	
	     /10


Race Results
	
	Low Range

1-3
	Mid Range

4-7
	High Range

8-10
	Score

	1. Racing
	Complete a number of lap without finishing the race
	Complete the entire race and gain a placing in the field
	Complete the race placing in the top 3 in any of the competition categories
	

	
	
	
	
	     /10


	Total
	
	
	
	

	
	
	
	
	     /200


INTEGRATED SCIENCE TECHNOLOGY ENGINEERING & MATHEMATICS


ASSESSMENT TASK 4
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