I am writing this letter in an attempt to summarize the technical feasibility of the Interstate Traveler in the simplest terms possible.  This document is for personal use only and is not intended to be reproduced or republished without specific legal permission from the Interstate Traveler Company, LLC, further, all rights to the information in this paper are reserved.  

To get started, it is recommended to the reader to visit the Interstate Traveler website to read the "How does it work?" section which does not include any mathematical calculations for energy conversion.  Examples of these mathematical calculations are provided in this letter.  The "How does it work?" section on the ITC Website does cover much more detail of the entire system as compared to this numerical analysis on energy conversion and consumption alone.  For greater detail on the mathematical analysis of the Interstate Traveler Company’s Hydrogen Super Highway, please contact me directly.
http://www.interstatetraveler.us/how_does_it_work.htm
As the demand for this product is obvious on a global scale, this letter will not address a justification of need that has already been expounded by hundreds of government reports over the last several decades that very clearly point out the need to upgrade the present transportation system in the United States, and the need to build the infrastructure for a hydrogen economy.

As the Interstate Traveler is an integration of existing technologies, there have been many questions regarding the feasibility of this proposed integration.   Bear in mind that all the calculations in this document are simplified and account for an extensive amount of "energy loss" which is inherent to energy conversion systems much like a portion of the energy from a gallon of gas burned in your car's internal combustion engine is wasted as heat.  Also bear in mind that we will use superconducting metals and cryogenically cooled coils that will yield a highly efficient system with minimal energy loss.  Therefore, the losses accounted for in these calculations may very well be reduced by 90% or more.

The first question is usually regarding solar panels and their ability to generate electricity.  For the Interstate Traveler, our calculations are designed around a Watt-Hour per Square Foot model.  As it is undeniably proven that solar panels do generate electricity, it is only a question of how much electricity does a single square foot of solar panel produce?  So, considering the published and proven results of a multitude of vendors, and the undeniable evidence that solar panels do generate electricity, and that such electrical generation is directly proportional to the amount of solar panel exposed to the sun we can reliably calculate our energy generation based on the total square feet of solar panel installed.  In the case of the Interstate Traveler, just the top surface of the central support of the rail will host a minimum of 84,480 square feet of solar panel per mile (16ft wide * 5280ft long).  Even at the lowest rates of energy conversion, a typical solar panel can usually generate a minimum of 8 watts/square foot, and in many cases, the average output is 16 watts/square foot (depending on who's solar panel you are working with).  So for the Interstate Traveler, and for the sake of simplicity, we can use the value of 10 watts/square foot as a low average.  Thusly, 84,480 square feet of solar panel multiplied by 10watts/sqft we arrive at 844,800 watts per mile of rail such that a 100 mile system would thereby generate 84,480,000 watts, or 84.4 Megawatts during one daylight hour.

The second question is usually related to the production of hydrogen.  For the Interstate Traveler, our calculations are designed around a watts per Normal Cubic Meter of Hydrogen (NCMH) model, where an NCMH is a cubic meter of hydrogen that is at the same pressure and temperature of the atmosphere at ground level (not compressed).  As it is an undeniably proven fact that when an electrical current is introduced into water, the bonds between the hydrogen and oxygen atoms are broken so that hydrogen and oxygen gas are produced at a measurable rate.  So, considering the published and proven results of a multitude of vendors, and the undeniable evidence that electricity breaks water down into hydrogen and oxygen gas (electrolysis) and that such quantities of gas are directly proportional to the amount of electricity introduced into the water we can quickly calculate how much hydrogen we can produce with the energy provided by the solar panels built into the ITC Rail.  In the case of the Interstate Traveler, where a 100 mile installation generates 84,480,000 watts per hour we calculate hydrogen production by a factor of 5000 watts / NCMH, therefore, a 100 mile system of ITC Rail will generate about 16,896 cubic meters of hydrogen per hour.  As most vendors of electrolyzers claim as low as 4000 watts/NCMH, we calculate at 5000 watts/NCMH to assume the energy demand for electrolysis is an additional 25% above and beyond what is claimed by the manufacturer as a built in energy loss above and beyond what is expected for all subsystems.  For the Interstate Traveler, we have built in the cost for solar panels and electrolyzers to generate hydrogen and oxygen so that the energy collected during the daylight hours is converted into hydrogen to be used as a fuel to power the ITC Rail so that the energy from a solar day can be averaged over a 24 hour day by using the hydrogen as the energy storage medium.  This process can be avoided entirely if we used the solar panels to charge solid state batteries.  Yet, if we forgo the production of hydrogen, we loose the benefits of having large amounts of hydrogen produced during every daylight hour.  This process can be further avoided by purchasing electricity from a 3rd party, but when there is a need for hydrogen and electricity, we should proceed with this integration and sell the electricity and hydrogen to fill the need and help pay the bill for construction, and insure that the system will be self sustaining.

The third question is usually in regard to fuel cells.  For the Interstate Traveler, there is no dependency on fuel cells what so ever, only a suggested use of the technology.  The electricity to operate the Interstate Traveler can just as easily be derived from the employment of gas turbine or internal combustion engines that burn the hydrogen and the exhaust from the engine is cooled in a heat exchanger and condensed from steam back into pure water which is filtered and introduced in the potable water system and sold to municipalities.  Further more, the heat transferred from the steam during condensation can be converted into electricity using several methods.   This same process could be adapted as a closed system where a fixed amount of water is introduced into the system and the same molecules are cycled through the electrolysis process over and over again, but when there is need for pure water, we should produce it and sell it to fill the need and help pay the bill for construction of the system.

The fourth question is usually related to how much energy is required to operate a maglev system, and for this remember that a watt is unit of work which is force over time, so a watt is equal to a measured amount of energy over time, specifically 1 Joule of energy per second where 1 watt-hour represents 3600 Joules.   In the following example, we calculate the energy required for levitation and propulsion based on 8 watts/square foot which is the lowest expected solar production.  According to sources on the Internet the amount of energy required to levitate an object about 10 mm (about 1/2 inch) is governed by this simple equation: It takes 0.5watts to levitate 1lbs or 1000 watts / 2000 lbs.  This translates into 1kw per ton and in this example we are considering 44 tons per ITC Transport (maximum load).  This value does not include the wattage needed for forward motion which is described below.  Remember also that the 1kw/ton is based on a standard wire system where a system that employs superconducting coils and supply lines, we can expect an order of magnitude in increased lifting capacity so that we could expect to achieve 0.1kw/ton which translates into ten times more Transports per mile.

So an 88,000 lbs Transport will require a mere 44 kW for levitation.  Now, for the ITC Rail we can consider 16ft*5280ft=84,480sqft of solar panel per mile, 84,480*8watts/sqft= 675,840 watts, or 675.8 kW.  Based on the 0.5watts/lb model, a single mile of ITC Rail can simultaneously levitate 15.36 fully loaded 88,000 pound (44 ton) ITC Transports (674,840 / 44,000 = 15.36).  Based on 0.05watts/lb (Superconductor model) we can then support 153.6 fully loaded Transports.

Now let us consider the necessary energy to overcome aerodynamic drag and maintain forward movement.  We have received estimates of 1.6kW for one ITC Transport to move 1 mile.  The next step is to add the 1.6kW to the total power required to levitate an ITC Transport: 44kW + 1.6kW = 45.6kW per Transport per mile.  We can now consider 675,840W / 45,600W = 14.8 Transports/mile, or about 4.9 times the energy required for our target of 3 Transports per mile.

All of this is assuming the solar panels are performing at the lowest possible level of 8 watts/sqft knowing we may average 10watt/sqft or more.  Even if there is an additional 12% loss because of bad weather conditions, we can take the 675,840watts and reduce it by 12% by multiplying the total energy available by 0.88 to arrive at 594,739.2watts then divide by 45,600watts/Transport and we can still easily support 13.04 ITC Transports/mile.  Again, if we employ super conductors (as we have already included this in our cost matrix) we can support 130.4 Transports / mile.

If we are to actually achieve an average 10watt/square foot or more (which is likely to be the case) the math would look like this: (16ft*5280=84,480) * 10watt/sqft = 844,800 watts/mile of ITC Rail.  844,800 / 45,600 = 18.5 ITC Transports per mile of ITC Rail at the fully loaded capacity of 44 tons per Transport.

Considering the limited solar day, and the ability to support 13.04 Transports/mile, let us divide the energy from the solar day in half to maintain 24/7 power for day and night service and we see that we can easily support 6.5 Transports/mile at 44 tons each at maximum load.  Yet, a single ITC Passenger Transport could actually weigh in at less than 20,000lbs, containing 60 people at 200lbs each which is an additional 12,000lbs, for a total of 32,000 lbs or about 16 tons for a fully loaded passenger Transport.  This is about 36% of our calculated maximum load capacity which allows us to store the remaining 64% of our energy that would be required for maximum load as a surplus.

Then take the final step to realize that a large installation of several thousand miles ITC Rail across the country will normalize a gigantic amount of solar energy.  

In the case of California, the cost to build 3523 miles of ITC Rail on all 3523 miles of Interstate Highway in California would be $35.23 Billion at $10 million/mile.  It will yield ((16*5280)*3523)=297,632,040 square feet of solar panel which at 10 watts /sqft will yield 2,976,320,400 watts/hour which is 2,976 megawatts/hour or 2.9 gigawatts/daylight hour, and right now, California is considering the construction of an over priced 700 mile standard steel wheel train system for the same price of 35 billion, even as so many accidents happen with at-grade rail trains around the world that tend to derail and end with fatalities.  Which is the better investment?

Here in the State of Michigan, $650 Million would purchase 65 miles of ITC Rail that would provide ((16*5280)*65)=5,491,200 sqft of solar panel which then would in turn generate 54,912,000 watts/daylight hour at 10watt/sqft while creating a hydrogen production and distribution system to serve the entire Detroit area, and the close-in suburbs, with hydrogen fueling stations supplied by this self sustaining public transit system which will put Detroit on the map as the world leader in renewable energy systems and state of the art transportation technology.  Or will California beat be first, and Michigan second?   It all boils down to leadership, and leadership means that someone has to go first.

I hope this helps to elucidate the reasoning behind the ITC Rail's self-sustainability by explaining how the solar power generates hydrogen en'mass, and that it sheds more light on an already bright future for the Interstate Traveler.   If you have any questions please do not hesitate to email me.

Sincerely,

Justin Sutton

Founder

The Interstate Traveler Company, LLC

9594 Main Street

Whitmore Lake, MI 48189

734-449-4480

www.InterstateTraveler.us 

