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AVRC Executive Summary 
COMPANY HISTORY

The Advanced Vehicle Research Center (AVRC) was established in 2001 in North Carolina by Dick Dell as an independent company to service the rapidly growing automotive testing industry. The automotive industry is going through unprecedented change as more investment in research and development is being done due to the rising cost of fuel and the need for energy independence.  Additional factors include increasing federal regulations, safety improvements and new technologies. Demand for testing services has steadily increased, especially in the military sector and from off-road component manufacturers.  

Starting with a grant from the US Department of Energy, the AVRC has done research on many types of alternative fuels and systems. Most recently, the AVRC has led the Southeast region in plug-in hybrid conversions. Our future focus will be in the rapidly growing area of plug-in hybrid and full electric vehicles. 

In 2008 Dick Dell established the AVRC Virginia LLC to take advantage of an economic development opportunity offered by the City of Danville and Pittsylvania County in Southside Virginia to the AVRC. A land grant was made to AVRC Virginia LLC to build a new facility in Virginia that will be focused on research and development of many types of alternative fuels and energy applications for automotive fleet conversion activity. While the team sees the legacy fleet as the biggest opportunity for development, the electric, hybrid, hydrogen, fuel cell and natural gas conversions will be the primary area of focus for conversion contracts. The new facility will also have testing equipment for engine bio-fuels and emissions testing. The adjacent track area will be used as an off-road test facility, to accommodate requests from military and off-road manufacturers.  It will also be used to test electric, hybrid, flex-fuel and autonomous robotic vehicles for government and military contracts. 
AVRC broke ground for the new Virginia facility on November 24th, 2008. You can see the event at this link - http://www.avrc.com/presentations/City_Update_AVRC_Groundbreaking.wmv
ACCOMPLISHMENTS
An overview of AVRC programs and activities can be downloaded at the following link-


http://www.avrc.com/presentations/AVRC_accomplishments.ppt
A. Hydrogen refueling station design and build document 

This project utilized existing market-ready technologies to create a “Design & Build” document for a mobile refueling station capable of generating hydrogen for the fueling of hybrid and hydrogen-fueled vehicles. Based on the design document, the unit can be transported to various locations to support education, outreach, research and demonstration activities. If implemented, a string of low cost, low volume hydrogen stations could be the base for a hydrogen infrastructure that would facilitate the production of more hydrogen powered vehicles.  For more information see  http://www.avrc.com/AVRC_Design_and_Build_H2MG.pdf
B. Ethanol efficiency, Pontiac and Corvette

Working with a top consultant in the UK on combustion efficiency, and Lotus Engineering, NA, we completed two vehicles that demonstrate how the higher octane in ethanol can be utilized to gain up to a 30% improvement in efficiency in a purpose built ethanol engine. The technology could benefit the alternative fuel industry that has been hurt by the fact that standard ‘flex-fuel’ vehicles show a significant loss in power and mileage when operating on ethanol. The vehicles are a 2007 Pontiac G-6 and a 1992 Corvette, both now equipped with a high tech GM Ecotec engine.

C. Workforce strategy

The AVRC, working jointly with the National Aerospace Development Center, completed a workforce development strategic plan for the State of North Carolina.  The plan provides a set of strategies to enhance the aerospace workforce in North Carolina to meet growing industry demands. This document can be accessed at http://www.avrc.com/NADC_AVRC_Strategic_Plan_v19.pdf
D. Combustion analysis lab at NCSU

AVRC provided expertise and funding through a US DOE grant to build a combustion analysis laboratory at NCSU. The lab will be completed later this year and allow testing of bio-fuels for energy and emissions. 

E. Commercial and fleet plug-in electric hybrid conversions

AVRC has been named as one of only seven certified A123/Hymotion installers in the US, and the only dedicated fleet and commercial installer of this new technology. Since installing the first prototype conversions in the Southeast region in September of 2007, AVRC has worked with utilities and municipalities to provide installation, support and assistance while they tested this technology in real world conditions. Since the first production conversion kits started in July of 2008, we have completed more installations (including Progress Energy, Duke Energy, Florida Power and Light, City of Raleigh) than any other fleet conversion group in the country. Our territory covers Virginia, North Carolina, South Carolina, Georgia and Florida. These conversions take the standard hybrid Prius and add an additional 5 KW Lithium-Ion battery pack that can be recharged from a 110 volt standard wall socket. Fully charged, the car can be driven up to 35 miles on mostly electricity, which is now the average daily mileage driven by an American driver. When in urban and suburban environments, these plug-in hybrids can routinely get 100 mpg or more.  

FLEET FUEL EFFICIENCY PROGRAM OFFERINGS
We are constantly being asked “What other vehicles can you convert?” and “What solutions are there for my fleet when I cannot replace all of my vehicles at once?” 

Since beginning our practical and applied research work in 2005, we have seen the technical issues being resolved for each of the different alternative fuel sources from hydrogen and ethanol to electric and hybrids. While our new facility will provide engine test facilities for gaseous and liquid bio-fuels, we see the greatest near-term commercial potential in hybrid, plug-in hybrid, and full electric vehicles. There are currently more than 300 million vehicles registered in the US today. With our current economic and national security situation we must look at upgrading many of these vehicles to double or triple their gas mileage or move many of them to a non-petroleum fuel. 

The AVRC MORTS facility in Danville Virginia is being developed as an environment where we can do exactly that. The technologies that our research and development staff has developed can be integrated with the business partnerships our executive management team has cultivated to provide real-world solutions for the automotive and energy issues our country and military will face in the coming years.  The AVRC can market, install, and support all of these products from the selected companies. As part of our agreements, we also share in product development and research on new products. In addition, we are now negotiating agreements on other new technologies including an electric supercharger, integrated generator/starter motor, and an exhaust driven alternator. All of these products are now available to OEM manufacturers and are now being developed for aftermarket applications as well.  Some of the options to help you to bring down your cost of fuel include: 

I.  Plug –in electric hybrid conversions for Toyota Prius and Ford Escape
A.   Prius Plug-in Hybrid Electric Conversions from A123/Hymotion
B.   Ford Escape Plug-in Hybrid Electric Conversions from Hybrids Plus
C.   Vehicle Tracking and Data Collection hardware/software from V2Green/Gridpoint
II. Engine driven - 4 kW, 8 kW or 16 kW Solid State power generation
A. Fits under hood, provides an excellent mobile power source from Auragen Systems
B. Ideal for Utility Vehicles, construction, military, etc. Replace a tow-behind generator with this integrated on-board generator
III. Convert a non-hybrid vehicle to a hybrid (must be rear wheel drive w/ auto transmission).
A. H.E.A.T. - Hybrid Electric Assist Technology 
B. This conversion adds an in-line electric motor, battery storage, and motor control unit for max efficiency – EAS electric assist system from NetGain Technologies 
IV.   Battery Electric Refrigeration Units for refrigeration trucks save fuel. 

         A.    Battery storage allows for continued operation of your truck refrigeration system on short stops without 
wasteful idling of the truck engine, from Auragen Systems. 
AFFILIATIONS and PARTNERSHIPS

The coming decade in automotive research and technologies will spawn a great many new companies. The industry will almost certainly suffer a fall-out of many of these businesses that are not yet experienced in the industry.  The Advanced Vehicle Research Center (AVRC) has a significant lead by virtue of working in these areas for several years. We believe that our current affiliations and partnerships with other experienced businesses in this rapidly growing industry will allow us to succeed in the sector of Fleet Conversions. These partnerships and affiliations include; 
· A123 Systems www.a123systems.com is the world leader in plug-in hybrid conversions. They focus on the Toyota Prius, which is the largest number of hybrid vehicles currently registered in the US. We have a contract with them to do fleet and commercial vehicles in the Southeast from Virginia to Florida. 

· Hybrids Plus http://www.hybrids-plus.com/ has been doing conversions on the Ford Escape as well as the Toyota Prius. Our utility company customers are now asking for Ford Escape conversions, and we will be a certified installer for Hybrids Plus for all East Coast work. We are now in discussions with Hybrids Plus about future research and prototype work to help them develop a product suitable for the small automotive manufacturers’. 

· Aura Systems http://www.aurasystems.com/ is a California company that produces a unique eight KW generator that mounts under-hood for commercial use. We have an agreement with them to do sales, marketing, and installation of their devices, including the generator, an energy efficient truck refrigeration system and an advanced variable valve engine technology. We will also look at use of their motor in wheel (hub) motor automotive and truck applications. 

· NPL Associates http://fsl.ne.uiuc.edu/Fuel%20Cell%20web%20page/fuelcell%20index.html is the company formed by Dr. George Miley, a professor at the University of Illinois, Urbana. We have a contractual agreement with Dr. Miley’s company to do business development for his new Sodium Borohydride fuel cell. The fuel cell has a very high power to weight ratio and there are many commercial and military applications for this new technology.    

· NCSU FREEDM ERC, a North Carolina State University NSF partnership in an outgrowth of the NCSU Semiconductor Power Electronics Center http://www.atec.ncsu.edu/ which we have worked with on projects for Department of Energy in the past three years. We are currently working on an advanced vehicle platform that will incorporate new hybrid and electric drive technologies. 

· NetGain http://www.netgaintechnologiesllc.com/ develops hybrid electric vehicle and electric vehicle designs. AVRC is in ongoing negotiations to partner with NetGain to supply us with the motors and motor control units for aftermarket hybrid electric conversion.
A LOOK FORWARD
Our new facility in Virginia will be focused on research and development of many types of alternative fuels and energy applications for a variety of vehicles for automotive, ground robotic and UAVs. While we see the legacy fleet as the biggest opportunity for a small research and development activity, we will build the electric and hybrid sector as our primary area of expertise. Our new facility will also have testing equipment for engine bio-fuels and emissions testing. The new building, at 16,000 square feet, exceeds our immediate needs, but will be required over the next five years as we grow, based on our current projections. We have also identified unused space that can be leased out to tenants who might have an interest in collaboration and strategic partnerships.  
The adjacent track area will be used as an off-road test facility, to accommodate requests from military and off-road manufacturers.  It will also be used to test our electric, hybrid and autonomous robotic vehicles. AVRC is interested in servicing military and military subcontractors for the Military Off-Road Testing Site (MORTS).
With the capability to evaluate and develop vehicles for almost any usage conditions worldwide in terms of energy usage, refinement, safety/emissions and homologation to any world standard, the AVRC is an ideal partner for the military and service vehicle industries. The site will be built for the rigorous testing of all sizes of vehicle with a wide range of surfaces, laboratories for safety, power train and component testing, as well as a dedicated VCA office to help ensure fast, efficient type approval. AVRC specialist expertise and resources are focused on both testing programs and design & build work to upgrade new or existing vehicles, evaluate vehicle capability and investigate in-service failures. Complementing these will be driver and service training and a hospitality business that will allow customers to use selected areas of the facilities for demonstrations and exhibitions. Within the high-security complex will be a selection of dedicated hospitality units with VIP viewing areas designed to allow confidential demonstrations of specific areas of capability.
FLOOR PLAN FOR DANVILLE FACILITY

AVRC is leasing space at the new facility; interested parties may contact : 
Dennis C. Eaton
Eaton Commercial Properties
P.O. Box 97383
Raleigh, NC 27624
919-880-8953
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