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Abstract: The Institute of Affordable Transportation (IAT) is a non-profit organization located in Indianapolis, Indiana, USA.  The IAT is devoted to developing high-quality, low-cost transportation to provide mobility, freedom and economic hope to people in rural areas of developing countries. This involves a class of transportation known as a Basic Utility Vehicle (BUV).  In order to engage young engineering and technology talent, the IAT has enlisted educational institutions in the design and development of BUV’s.  Other universities are involved with the IAT initiative in marketing research to calculate costs, target market, distribution, location, service and logistics issues.  The IAT invites South African Technikons to participate in the collegiate design competition and encourages service-oriented projects to introduce BUVs to rural areas of Africa.  This paper outlines current IAT initiatives, gives an overview of an institution that designed a BUV and suggests a collaborative framework to further refine and implement the BUV vision.
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1 INTRODUCTION
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For over 90 years, Indianapolis, Indiana has been a testing ground for automotive innovatiton.  Home of “The Greatest Spectacle in Racing” – the Indianapolis 500 mile race attracts over 400,000 people each May to witness racing at speeds in excess of 230 MPH!  It is through this racing event that many components of modern automobiles were conceived.  As an example, the Marmon "Wasp", winner the first 500-Mile Race in 1911, is believed to have been the first automobile to make use of the rear view mirror [1].

This type of innovation led the Purdue School of Engineering and Technology at Indiana University Purdue University Indianapolis (IUPUI) to become a leader in alternative and adaptive mobility.  In early May 1994, undergraduate students from the Purdue School of Engineering and Technology at IUPUI began to design an electric propulsion system for a new standard racecar and to compete against other universities [2].

This research led to a humanitarian project which enabled a severely deformed boy named Ian to experience the joy of mobility that was otherwise impossible.  As part of the school’s on-going engineering program to aid disabled children, IUPUI students specially modified a toy, battery-operated “jeep” to accommodate the boy’s special needs.

“Most engineering students have analytical minds,” said Chuck Dietzen, Ian’s doctor and one of the coordinators of the program.  “A project like this also gives them the opportunity to use their hearts” [3].

While receiving instructions from Dr. Dietzen, Ian’s eyes beam with pride as he looks to his father.  Nothing could be more of a testament to the impact of service-oriented humanitarian design projects.

It is through projects like these that students learn valuable engineering skills without the ever-present academic question; “Where will I apply this?”  Figuratively speaking, MET Professor and project co-coordinator Robert Herman shared this observation; “I didn’t have to teach them a thing, once the students were introduced to Ian and the project, it was all I could do to get out of their way!” 

A similar project at the University of Texas at Austin gives a student’s perspective of service-oriented design courses; “Academic design exercises seemed so irrelevant; what difference did it make if our design report was an order of magnitude off?  The [UT Austin] prototyping class changed that.  After we played with the kids and talked with their therapist, we knew we had to deliver a working product.  We just couldn’t disappoint them.” [4].

In this same spirit, the BUV project inspires the hearts and minds of students who are eager to find lasting reward in their academic experiences.  The IAT encourages engineering and technology students to promote trade and reduce poverty by creating a low-cost utility vehicle that provides mobility, freedom, and economic hope to people.  As a general-purpose vehicle, BUV’s will be used to transport people over unpaved roads, to power auxiliary devices (i.e. generators, water pumps, cement mixers, air compressors), and to support the trade of produce, crafts, and wares between villages.

1.1 The Institute for Affordable Transportation

IAT's main initiatives include researching the need and feasibility of BUVs, administering collegiate competitions, and promoting the need for the vehicle to all stakeholders.  As BUV designs finalize, IAT will ensure that the end consumer is served by assisting stakeholders with logistics, customs, financing and taxes.  IAT is a non-profit organization with headquarters in Indianapolis, Indiana.  Some branch offices will be established at participating universities under the oversight of a local professor.  An extended volunteer force helps with specialized tasks.

IAT's strategy utilizes college students for cost-effective market research and product development via competitions and projects.  Teams of engineering students generate prototype BUV designs.  BUVs are designed around these specifications:

	Cost:
	<$900 for new design

	Payload:
	1000 lbs

	Speed:
	20 mph (governed)

	Weight:
	500 lbs.

	Materials:
	Not specified (plastics and composites encouraged)

	Maximize:
	Number of unassembled kits that fit in 20' ocean container

	Minimize:
	Total cost of ownership, custom designed parts, part number count

	Parts Excluded
	Doors, body panels, glass, trim, gauges, hydraulics, radiator, heater


BUVs are best suited for warm climates and non-mountainous areas.  Warm areas are chosen because BUVs are open-air vehicles. Flat topography is preferred because the economical engine has limited power. BUVs are designed for low-traffic, rural applications. The BUV's low mass, limited power, and limited maneuverability may hinder driver safety in city areas.  Target consumers will be micro-business owners with incomes less than $5000 per year.  Most target countries are in Africa, although a few are in South Asia and Latin America. 

The transportation infrastructure in rural areas of developing countries is generally geared toward the formal work sector, and specifically men.  Ironically, women carry the majority of the transport burden within the family.  Women are responsible for getting the families' water, fuel, food, and transporting the children and elderly to schools and clinics.  Frequently, transport services are not available, unaffordable or scheduled inappropriately for women.  Consequently, women's productivity and capacity to meet their families' needs are diminished.  Just as the automobile enabled men and eventually women in developed countries, BUVs can enable women in rural areas of developing countries. The possibilities are endless and their common denominator is freedom…freedom to commute to education or a better job, freedom to get medical attention, freedom to buy from the best market, freedom to visit relatives, freedom to expand a business, freedom to help the community or friends. Unlike a motorcycle, a BUV provides a woman the option of taking her children with her.

IAT seeks funding from individuals, foundations, corporations, and governments.  Targeted corporate sponsors include manufacturers of golf carts, snowmobiles, specialty vehicles, automotive parts, small engines, motorcycles, go-karts, ATVs, and cars. Support is also sought from professional societies.

Prototype designs and market research will be listed at www.drivebuv.org.  This Web site will help manufacturers identify markets and develop products based on prior research and experience.  The Web site encourages collaboration and technology sharing.  Entrepreneurs and manufacturers worldwide can utilize student designs to significantly reduce product development costs.

Sponsors have an opportunity to make a tax-deductible contribution that could indirectly help create new markets for their business.  Furthermore, this goodwill endeavor can attract national and sometimes international publicity due to the focus on helping the less fortunate.  Such publicity enhances a sponsor's college relations and recruiting efforts.  Finally, sponsors may gain new ideas and designs through student projects that benefit their core business [5].
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IUPUI Student Design Project

Faculty of the Department of Mechanical Engineering Technology, Purdue School of Engineering and Technology at IUPUI are very impressed by the goals of the Institute of Affordable Transportation. The faculty determined that one method of establishing involvement in the IAT effort was to participate in the Basic Utility Vehicle (BUV) engineering design competition.

Student pursuing their bachelors degree in Mechanical Engineering Technology are required to undertake a senior-level, capstone design project. This one semester course requirement can be undertaken as an individual independent study project, or the requirement can be fulfilled as a significant, team design project. Guidelines for project selection include the requirement to use engineering design skills acquired during the student’s undergraduate curriculum. While many senior design projects are “paper-only”, the department promotes the physical fabrication of the design whenever possible.  In January 2001, faculty coordinating the MET senior design project announced the option of designing a BUV and participating in the IAT Design Competition. Four senior Mechanical Engineering Technology agreed to undertake the project.
The senior design team first laid out their project plan as follows [6]:

1. Review specifications supplied by the Institute of Affordable Transportation.

2. Collect data on existing technologies, including golf carts and ATVs.

3. Review materials to be used in building the proposed design.

4. Design vehicle prototype.

5. Perform stress analysis on designed model.

6. Build working prototype of vehicle design.

7. Test working prototype and modify as necessary.

8. Participate in 2002 B.U.V. Collegiate Design Competition on 18, May 2002.
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The design of the BUV working prototype incorporated various “off-the-shelf” technologies.  The frame was fabricated by welding 1 inch x 2 inch A513 steel tubing. The roll cage was fabricated as a separate unit by welding using 1 inch x 1 inch A513 steel tubing. The BUV incorporated existing technology by incorporating the rear axle, rear suspension, front suspension and torque converter of a commercially available golf cart. The golf-cart wheels and tires were replaced by units used for off-road applications such as ATV’s.  The steering mechanism is a combination of a custom design chain and shaft design that incorporated some parts from the golf cart. The IUPUI vehicle received first place in the 2002 IAT Design Competition.

1.3 Faculty Perspective

This project was an excellent method of providing a capstone experience for engineering technology students.  Several specific benefits of the BUV senior design project have been identified:

· Utilization of a team approach and a project scale requiring substantial involvement of all group members.

· Short timeline required to complete project – 15 weeks total.

· Presence of a hard deadline for project completion – IAT competition.

· Very clear project goal – working prototype.

· Very clear design performance specifications – established by IAT.

· Practical and humanitarian aspect of project.

· Need to apply practical engineering design and analysis tools.

· Real-world problem, not contrived classroom problem.

· Pride in design, fabrication and competition.

The faculty of the Department of Mechanical Engineering Technology intends to continue to encourage students to participate in the Institute of Affordable Transportation activities and design competitions and will support their students’ endeavors.

1.4 Graphics Support
IUPUI’s involvement in IAT’s mission extends beyond the BUV design competition. The Computer Graphics Technology  (CGT) degree program undertook a project to create a 3D digital database of a privately designed BUV called Zambia.
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Dubbed “Zambia” for its post-competition destination, the unique BUV combines simplicity with ingenuity.


Collegiate competitions can propagate an “evolution” of best practices to be shared in the form of three-dimensional CAD files.  The engineering design process certainly benefits from collaborative data exchange [7].

Collaborative initiatives are vitually untethered when put in the context of the Internet.  To stimulate growth of these and other emerging technologies, many commercial software developers are making these tools available free of charge for educational institutions.  Alibre is one such company that grants the use of its application to educational institutions. Alibre Design combines parametric solid modeling with real-time collaboration and online data sharing.  The application provides a way for designers, manufacturers, suppliers, and sales personnel in separate locations to communicate and collaborate, including real-time concurrent design and engineering [8].  Alibre’s educational program can be accessed at http://www.alibre.com/products/educational/ [9].

1.5 Call for Participation

The Institute of Affordable Transportation is petitioning the involvement of South African Technikons and businesses towards this humanitarian effort.  It will be imperative to involve institutions such as yours to help facilitate this initiative.

Technikons are renowned for their career-focused, hands-on approach to education and training. Their interface with industry has enabled them to structure courses with practical applications and to deliver graduates with knowledge that is immediately relevant in the workplace.

The NRF believes that Technikons, as a specific education sector and also as an integral part of higher education, have a unique and important contribution to make with regard to the challenges facing South Africa particularly within the framework of reconstruction and development. The development of the required human resources, and appropriate expertise development through research and development, are central to all endeavours. [10]

To learn more about the IAT and its mission, please spend a few minutes on their comprehensive Web site, located at http://www.drivebuv.org/.  Institutions or individuals interested in partnering with the IAT should contact:

Will Austin

Director of the Institute of Affordable Transportation

6655 Aintree Ct. / Indianapolis, IN 46250 (USA) 

Phone: 317.213.1088
Fax: 317.842-8801

Email: will.austin@drivebuv.org
1.6 Conclusion

Humanitarian service-oriented projects are rewarding and influential and have far-reaching implications to the society in which we all live.  Cooperative efforts to leverage 1st world resources to 3rd world challenges is the charge of the IAT in which profound changes can occur.  Said best, a quote by Brent Record resides on the Community Service Web page of the Vaal Triangle Technikon. “The role of an institution like our Technikon in Community Service with its commitment of wide and effective social investment and involvement should be translated into real-live action and activities which, on a day-to-day basis, can incrementally make a difference in the lives of our citizens.  This reality, which aims for future prosperity and therefore future security for all, in several senses of the word, is something that has to be built, brick by brick, within a framework of long-term strategy and purpose. And it can only be achieved through partnerships created through a network of co-operation” [11].
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