[image: image7.jpg]


[image: image8.jpg]Greenpower

INSPIRING ENGINEERS



                                         

Frequently Asked Questions (FAQs)
Solid Edge Academic & Greenpower
What is Greenpower?
The Greenpower Electric Car Challenge, sponsored by Siemens PLM Software, is a project-based science, technology, engineering, and math (STEM) learning activity for broad levels of education, from upper elementary, through university and apprentice programs. The project requires teams of students to design and build a single-seat electric car and then compete in head-to-head races.

The Greenpower Challenge, which has been running in the United Kingdom since 1999, is currently available in over 600 UK schools and is now available in the United States. Brief descriptions of the challenges can be found below. 

What is the Siemens objective with Greenpower?

Siemens sees that promoting education and investing in young people is essential when it comes to creating a viable and sustainable future for communities. Siemens PLM has invested in the Greenpower Challenge for the following reasons:

· Directly supports the teaching and learning of the STEM subjects. 
· Is a highly engaging, multi-disciplinary project-based learning activity. 
· Has a strong emphasis on applied-learning and the development of practical hands-on skills.  
· Develops soft-skills such as teamwork, leadership, decision-making, communication, responsibility, and technological literacy.

What age students can participate in Greenpower?
Siemens actively encourages all schools, colleges, universities, and apprentice/graduate schemes to take part in the Greenpower Challenge.
· Formula Goblin (ages 9-11)

· F24 Intermediate (Ages 10-14: Intermediate)

· F24 Advanced  (Ages 14-18: Advanced)

· F24+ college, university and corporate teams

	Formula Goblin
	Formula 24
	Formula 24+
	Corporate Challenge
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	Students aged 9 to 11
	Students aged 11 to 18
	Students aged 18 to 25
	Commercial teams

Apprentice/Graduates

	


What can you tell me about Formula Goblin (Ages 9-11)?

The Formula Goblin project aims to inspire children ages 9 – 11 years old to take an interest in engineering in a fun and innovative way. The project challenges children to build their very own functioning and drivable electric car. To get started, a school would purchase a kit car that includes all of the basic components, motor, and batteries needed to build and run the car.

Building the Goblin kit car and designing the bodywork covers curriculum subjects in design, technology and science, including circuits, forces, materials, friction, and structures. In addition to these core subjects, the Goblin has been successfully incorporated into art projects and language arts.

· Includes approximately 15 hours of build time using basic hand tools

· Emphasizes student teamwork

· Integrates with STEM curriculum

· Reusable kit car costs approximately $1,995
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What makes up a Goblin kit car?

In the Goblin Category, students must use the standard kit car to compete. The kit comes flat packed, with step-by-step instructions, guiding the team through the build in an easy-to-understand manner. The build introduces children to basic mechanics. The build can be integrated into the curriculum to highlight key areas such as friction, electricity, materials, math, and design technology.  A Goblin kit can be assembled in approximately 15 hours.
Do I have to buy a Goblin kit car?

Yes, the Goblin kit car is required for this category. You will be able to disassemble and store the car for reuse every school year.
Can you tell me about the Goblin bodywork? 

The Goblin kit includes everything but the car body. You can make the bodywork out of anything you want. Many schools choose corrugated plastic as it is light but strong and fairly easy to obtain. If you are going for the Greenest car award, however, you may choose anything from socks to CDs to paper. The choice is completely yours. All you have to do is make sure the front and sides are covered (especially the panel by the drive belt).  Use your imagination and be creative!

What are the Goblin Racing Rules and Regulations?   

Goblin competitions usually consist of three events: drag race, slalom race, and fastest lap. To get the latest Racing Rules and Regulations, go to www.greenpowerusa.net.

How do I implement the Goblin at my school? 

There are many ways to implement the Goblin. Some teachers integrate the car build into their curriculum, spending a semester, or even a school year, teaching concepts and putting together the car. Some schools run Greenpower as an afterschool project. The project encourages parental participation during clubs and event days. GreenpowerUSA can link you to elementary school teachers who can answer questions on putting this project in your school. Email Greenpower at info@greenpowerusa.net
How do I order a Goblin kit car and how much does it cost?  

A Goblin kit costs approximately $1,995. Interested in the Goblin? Then send a message to email@greenpowerusa.net and request a quote for a Goblin kit car. After you receive the quote and you want to purchase, your school needs to issue a purchase order to the GreenpowerUSA Foundation.  Currently, the Goblin supplier is in the UK, so expect 6-8 weeks for delivery.

How can my school fund this Goblin project?    

Many schools approach local businesses and industry to help sponsor a team. State representatives or other government officials may be able to help as well. Some teams exhibit their car at community events to raise awareness and funds.  
What will my school need as far as tools, equipment, software, and training for our teachers before we work on the Goblin project with the students?  

To build the Goblins, all you will need is a set of simple hand tools and time. Other than hand tools and a charger for your batteries, no other equipment is needed. The Goblin is easily assembled so little help is needed from adults, meaning that this really is the students’ own project. Working as a team, they will learn how to overcome problems, how to work effectively as a team, and how to look out for each other – not only during the build, but also on race days.
What kind of space does my school need for this project?

Ideally, you would have a room dedicated for the car assembly that would also include storage for tools and materials for the car body. You could put it together in a 10x10 space.

How can elementary school students learn more about the Goblin modeled in Solid Edge?
You can download a full Greenpower Formula Goblin kit car modeled in Solid Edge. These parts can be viewed in the Solid Edge Mobile Viewer available for Windows, iOs, and Android devices.  Students can use the Solid Edge Mobile Viewer to interact and explore the virtual model of the Greenpower Goblin kit car. Siemens has, and continues to develop, a growing range of educational resources to support the Greenpower Challenge. These resources can be downloaded at no cost from www.siemens.com/plm/academic/greenpower.
Are there specific Greenpower resources I can use for teaching my students?  
There is  a set of curriculum tied to common elementary school standards and assembly instructions available on the GreenpowerUSA website under Resources-Curriculum. 
How can I get additional questions answered? 

For detailed information on how to register, racing events, and obtaining additional help, visit www.greenpowerusa.net or email info@greenpowerusa.net.
What can you tell me about the Formula 24 Intermediate (Ages 10-14) and Formula 24 Advanced (Ages 14-18)? 

Formula 24 (F24) is the challenge for 11 to 18-year-old middle and high school students, and is ideal for secondary schools, youth groups, and engineering clubs. This is the kind of project that inspires young people to take a role in hands-on engineering projects to build mechanical, electrical, and aerodynamic skills.

The project is ideally suited for teaching STEM subjects and gives students exposure to engineering and technology fields such as automotive design, aerodynamics, electronics, strength of materials, and fabrication.

· F24 Intermediate:  Ages 10-14 (Middle School)
· F24 Advanced:  Ages 14-18 (High School)
· Design, build, and race efficient cars

· Directs students to engineering and technology careers

· Provides access to computer-aided (CAD) design and engineering tools

· Kit car costs approximately $5,000 

· Option to build custom car with purchase of batteries and motor
[image: image6.emf]
What comes in the F24 kit?

In the Formula 24 (F24) category, students can use a standard kit car or build a custom car to compete. As seen in the photo above, the kit car contains the basic chassis, tires, motor, and batteries. Students can build the kit car in approximately 20 hours.

Do I have to buy the F24 kit car?

No, it is not necessary to buy a kit car, but most schools new to the Greenpower Challenge start with a kit and progress to a custom car as they gain expertise and experience with the kit. It is possible to buy the standard motor and batteries required for all cars and build a custom car.
Are there any requirements for the F24 bodywork?

Bodywork must comply with the standard Rules and Regulations; otherwise the sky’s the limit. To see photos of many of the cars competing in this category, visit https://www.flickr.com/groups/724794@N22/.
How do I implement the F24 at my school?

There are many ways to implement the F24 project. Some teachers integrate the car build into their curriculum, spending a semester, or even a school year, teaching concepts and putting together the car. Some schools run Greenpower as an afterschool project. At the high school level, Greenpower can be a part of an engineering academy program or a technology education curriculum that teaches design and drafting.  GreenpowerUSA can link you to middle school and high school teachers who can answer questions on putting this project in your school. Email us at info@greenpowerusa.net.

How to do I order an F24 kit?

A F24 kit costs approximately $5,00. If you are interested in the F24, send a message to info@greenpowerusa.net and request a quote for a F24 kit car. After you receive the quote and you want to purchase, your school needs to issue a purchase order to the GreenpowerUSA Foundation.  Currently, our F24 supplier ships from the UK, so expect 8 weeks for delivery.

How can my school fund an F24 project? 

Many schools approach local industry to help sponsor a team. State representatives or other government officials may be able to help as well. Some teams exhibit their car at community events to raise awareness. We suggest that students research grant opportunities as well.
What will my school need as far as tools, equipment, software, and training for our teachers before we work on the F24 project with the students?  

To build the F24, all you will need is a set of simple hand tools and time. Other than hand tools and a charger for your batteries, no other equipment is needed. for design work on a standard or custom car, you can download the Solid Edge software and access tutorial and training materials to help you learn the software.
What kind of space does my school need for this project?

Ideally, you would have a classroom dedicated for the car assembly that would also include storage for tools and materials for the car body.  
Are there specific Greenpower resources I can use for teaching my students?  
There are a number of excellent curriculum resources available for this project.  Detailed assembly instructions are available and there is a set of curriculum tied to common middle school common standards on the GreenpowerUSA website . Siemens offers its 3D CAD modeling tool, Solid Edge, at no charge. There are also curriculums resources on the Solid Edge website that will help your student learn how to model in Solid Edge. 
How can middle school and high school students learn more about the F24 modeled in Solid Edge?

You can download a full Greenpower F24 kit car modeled in Solid Edge. This detailed Solid Edge model provides Greenpower teams with a full digital library of parts for the F24 rolling chassis. The Solid Edge assembly provides a full working virtual model, allowing students to explore the kit car and support the design of a car body. The Solid Edge assembly also includes detailed step-by-step instructions and movie files to help students assemble the kit car.


A Greenpower Steering Wheel project provides teachers with a full set of resources for the delivery of this STEM-focused classroom project. The resources include teacher notes, presentations, student guide, and a Solid Edge step-by-step tutorial.  Additional Greenpower related materials include Introduction to Mechanical Systems, Introduction to Finite Element Analysis and Introduction to Surface Modeling.
GearUp University provides a dynamic approach to STEM through Spatial Thinking.

Siemens has, and continues to develop, a growing range of educational resources to support the Greenpower Challenge. These resources can be downloaded at no cost from www.siemens.com/plm/academic/greenpower.
What about race day? What are the F24 Race Rules and Regulations?

Race day usually consists of two 90-minute races. All teams have the same motor and one pair of 12 volt batteries per race. During the race, at least three team members must drive the car, and up to six additional members can act as pit crew. Drivers may only drive for one car and for one team, and each driver must drive for a minimum of 15 minutes. Siemens is the Technology Partner of Greenpower, so if your school is racing a custom car, the 3D modeling must be done in the Siemens Solid Edge or NX products. To get the latest Racing Rules and Regulations, go to www.greenpowerusa.net.

What else do I need to know about F24 race day?  
On race day, all cars will be scrutineered for safety. Greenpower inspects each car thoroughly, to ensure that they are safe to drive. The MOT Form contains a comprehensive safely checklist. Visit http://www.greenpower.co.uk/racing/formula24/technical to see a link to this form.

What kind of engineering and workforce skills will students learn?  

Some of the kinds of engineering and workforce skills student will learn include:

· Computer Aided Design using Siemens professional software

· Mechanical engineering

· Basic electricity

· Basic aerodynamics

· Basic energy conservation

· Basic manufacturing techniques

· Teamwork

· Tool basics

· Project management

· Fund raising, marketing, public relations

· Soft skills

How long does it take to assemble the car?  

· Knowledgeable students can assemble the car in 40 hours

· Students not familiar with mechanics can assemble the car in 60 hours

· A very skilled parent can assemble the car in a weekend

· A custom car can take 2 years to design and build

How can I get additional questions answered? 
For detailed information on how to register, racing events, and obtaining additional help, email www.greenpowerusa.net.
What can you tell me about F24+ college, university, and corporate teams?

The 18 to 25-year age group Formula 24+ provides the opportunity for college students, universities, and apprentices of corporations, such as the Jaguar Land Rover graduate team, to appear in a championship race. The races are 60 minutes, and entries are powered by one set of batteries. The shorter race duration means that teams can use the battery power more quickly than the Formula 24 category, allowing for significantly faster times.

· Ages 18 – 25 

· Design, build, and race super-efficient custom cars

· All community colleges, colleges, and universities can participate

· Ideal for students, graduates, and apprentices
What are the F24+ Race Rules and Regulations?

Race day usually consists of one 60 minute race. All teams have the same motor and one pair of 12 volt batteries per race. Teams purchase the motor and four batteries required to design and build from scratch. This Formula category is all about designing and building an electric car with a standard motor and sets of batteries. There are strict regulations to follow, but this certainly doesn’t restrict the creativity we see on the grid. Siemens is the Technology Partner of Greenpower so if your school is racing a custom car, the 3D modeling must be done in the Siemens Solid Edge or NX products. To get the latest Racing Rules and Regulations, go to www.greenpowerusa.net.

How do I implement the F24+ at my school?

Since the F24+ category is primarily for college and university students, most schools run Greenpower as an after school club. Students from different facets of engineering and engineering technology, including design, manufacturing, electronic, and materials engineering, can be a part of this integrated project.
Where can I download the free Solid Edge software? 

Sold Edge is free for students and educators in full or part-time education:

· Download the Solid Edge Student Edition www.siemens.com/plm/solid-edge-student
· Download the Solid Edge High School Edition for classroom use www.siemens.com/plm/solid-edge-highschool
Are there any Siemens-Greenpower related resources that can be referenced?
Greenpower International websites

	Greenpower Education Trust (UK and international governing body)
	www.greenpower.co.uk 

	Greenpower \USA Foundation
	www.greenpowerusa.net 

	Greenpower South Africa
	www.greenpowerza.co.za 

	Greenpower Poland
	www.greenpowerpolska.pl 


Additional Siemens resources and information

· Siemens history

·  http://www.siemens.com/history/en/ 

· Siemens businesses

· http://www.siemens.com/about/en/businesses/ 

· Siemens ‘Pictures of the Future’

·  http://www.siemens.com/innovation/en/home/pictures-of-the-future.html 

· Siemens videos on Greenpower

· A Momentous Race (TeamUSA)

· https://www.youtube.com/watch?v=oj4AXKe7Amo 

· Instituto Superior Técnico  Lisbon (leading Portuguese engineering university)

· https://www.youtube.com/watch?v=mbunmdSUNco&list=UU30izoXerfgAayYi9RrZCcg 

· Silesian University team (Poland)

· https://www.youtube.com/watch?v=Q-3ZjpVZD2A&list=PL1m1vu8_quoANxTy0TNEgkGpkv4R-GD3z 

· Greenpower case study: Huntsville Center for Technology (USA)

· http://www.plm.automation.siemens.com/CaseStudyWeb/dispatch/viewResource.html?resourceId=36807 

Siemens PLM Mainstream Academic Program contacts:
· Americas - solidedgeacademic-am.plm@siemens.com
· Asia Pacific - solidedgeacademic-emea.plm@siemens.com
· Europe, Middle East, and Africa - solidedgeacademic-ap.plm@siemens.com
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