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“Engineering a Better World”
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competition guidelines
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PREAMBLE

The hydrogen fuelled car competition is being ran in conjunction with the Chemical Engineering conference, CHEMECA 2011. The conference will be hosted by the Institution Of Chemical Engineers in Australia (IChemE), Engineers Australia (EA), the Royal Australian Chemical Institute (RACI) and the Institution of Chemical Engineers New Zealand (IChemE in NZ).
The theme of Chemeca 2011 is “Engineering a better world”. As part of the International Year of Chemistry, we would like to invite high school students to participate in a team based competition to use their chemistry and mathematics skills in engineering hydrogen fuelled cells.  

1.0 THE CHALLENGE
 

The aim of this competition is to determine the amount of hydrogen gas that is necessary to run the chem-e car within a given time frame. You will be judged based on how closely you are able to operate the car within the given time. 

2.0  WHAT IS A HYDROGEN FUELLED CAR?

Background on hydrogen car
Lets look at the background of why we would want to develop hydrogen fuelled cars. One of the biggest issues facing the world today is the decreasing supply of crude oil and environmental issues associated with fossil fuels. Although huge resources of crude oil are available, these are available only in deep wells that are expensive to access and extract. This has led to significant research in alternative and renewable energy resources. These include biodiesel, ethanol, batteries, fuel cells, hydrogen, methane, natural gas, wood, and vegetable oils. 

The Hydrogen Economy is a possible future energy source.  Hydrogen is used in a fuel cell to generate electricity that could be used to drive electric vehicles and other mechanical devices. The process essentially involves capturing electrical energy (e.g., from solar energy) and storing it in a chemical form – hydrogen. When hydrogen gas is used as fuel its main chemical product is water. The use of hydrogen can therefore address many of the environmental issues associated with fossil fuels including the greenhouse gas effect.

Competition car

A typical hydrogen fuelled car is shown in Figure 1. A key component of this car is called the fuel cell. This is used in splitting water into hydrogen and oxygen gas. The hydrogen gas generated is used in the same fuel cell to generate electricity that is used to run the motor in the car.  
[image: image1.emf]
Figure 1. Hydrogen fuelled car.

3.0 WORKSHOP

A workshop will be held to give participants from each school an introduction on hydrogen generation and on the use of fuel cells. This will also enable each participant a chance to operate the hydrogen cars prior to the competition.

Students must first submit an entry form prior to attending the workshop. The entry form is attached at the end of this document.

Date of Workshop: 

July 4th 2011. 

Times: 


10:00 - 4:00

Venue: 
School of Chemical and Biomolecular Engineering, The University of Sydney

Corner of Shepherd and Landers St. Darlington Campus.

Workshop Coordinator: 
A/Prof. Marjorie Valix

Coordinator Contact Details: 

Email: marjorie.valix@sydney.edu.au
Tel: 9351 4995; Fax: 93512854

4.0 COMPETITION LOCATION AND DATE

The competition will be held on the ground of St. Andrew’s, weather permitting. If it should rain, the competition will be held in-doors in the Hilton Hotel, venue of the 2011 CHEMECA. It will be held on the Monday, 18th of September from 10.00-12.00. Note that an additional competition will also be held for University students at lunch time. All school participants are invited for the lunch and to view this competition. 

5.0 COMPETITION COST
Each group that participates from a school is requested to pay a $200 competition fee. This fee will cover the workshop, lunch and other costs for the competition.

6.0 COMPETION RULES 

6.1 Poster Competition

(a) Each group is to prepare a poster on sustainable hydrogen generation. 
You are to conduct a literature search on possible technologies that could be used to produce hydrogen in a sustainable manner. In choosing the technology, you may consider the following aspect of the process:

· Economics (cost of processing)

· Toxicity of raw materials

· Toxicity of by-products and environmental impact of such products. The typical effects that could be considered include global warming, stratospheric ozone depletion, acid deposition, smog formation, inhalation toxicity and carcinogenicity and ingestion toxicity

(b) The poster must be in A0 size (841mm x 1189mm, the equivalent of sixteen A4 sheets).

(c) The poster must convey the key findings of your project:

a. what you have examined

b. what comparisons you have made

c. what conclusions you have drawn and, perhaps, what further work should be undertaken to follow on from your effort. 

d. Your final recommendation is the most important feature of your poster and should be highlighted.
(d) In designing your Final Poster keep in mind that it should be able to be fully understood by an industry guest in not more than 5 minutes.

6.2 Poster Marking

a) The poster competition display and judging will occur prior to the Chem-E-Car performance Competition. 
b) Team members should be present during judging to answer questions from the judges. 

Entries will be judged on:

· Detail of research

· Level of assessment of the proposed technology  
c) Winners of the poster competition will be announced after the hydrogen car competition. 

6.3 Hydrogen car competition
6.3.1 Team Formation and Ethical Conduct 

· Only high school students enrolled at year 10 -12 in 2011 are eligible for entry. 

· This is a team competition. The minimum team size is 2 participants and maximum of 5 participants. 

6.3.2  Rules and requirements 

· Each group will be given and test run period and will be given 10 minutes to prepare their car for the competition. The car may be tested prior to this, but the actual test period will only be given 10 minutes before the test run.

· Prior to the commencement of the test, no participants and parts of their car is to enter the designated tests area.

· Each participant will be given two opportunities to test their car.

· The teams may not add or remove any items or chemicals to their car during the test period.

· After the installation of the entry, participants are not allowed to touch or adjust their entry. Each entry must be free standing. 

· All participants must be present during the operations of their entry. 

6.3.3 Competition assessment
The prize will be awarded based on how closely the entry is able to achieve the given run time. The best of the two run will be used for the final judging.
6.3.4  Prizes 

Hydrogen Car Competition Prizes
Winners of the Grand Final competition at CHEMECA will be recognised with the following prizes: 

1st Place: Trophy, certificates and gift prizes 

2nd Place: Certificates and gift prizes
3rd Place: Certificates and gift prizes

Poster Competition Prizes
Winners of the poster competition at CHEMECA will be recognised with the following prizes: 

1st Place: Trophy, certificates and gift prizes 

2nd Place: Certificates and gift prizes
3rd Place: Certificates and gift prizes
6.3.5 Safety
· Students are responsible for understanding the hazard assessment on their cars.

· A safety course will be conducted during the workshop

7.0 HOW TO ENTER THE COMPETITION 

· To enter this competition, speak to your school principal and Science coordinator and submit an entry form. 
· An entry form is attached at the end of this document.
CHEMECA 2011

HYDROGEN CAR COMPETITION ENTRY FORM

ENTRY FORM (one only per group)

SUBMIT TO COMPETITION COORDINATORS:

Marjorie Valix (marjorie.valix@sydney.edu.au) or 

Kondo-Francois Aguey-Zinsou (f.aguey@unsw.edu.au)  

DEADLINE FOR SUBMISSION: 6th June 2011

We have read the competition conditions and agree to accept these and the decision of the organisers should any dispute arise.  We declare that we are high school students at the: 

School Name: 




 

School address and contact details: 





Year: 



 

Date submitted:   



 

TEAM NAME         









NAMES OF ENTRANTS

         

SIGNATURE
    
1.
 









2.











3.









 

4.











5.









 

6.
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