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The superiority of the internal combustion engine over alternate energy propulsion sources when viewed in a holistic manner.

A century ago the Horseless carriage was just beginning to appear on the rutted roads of the world. With the introduction of Henry Ford’s assembly line system in 1913 these noisy carriages were created in greater numbers and at nearly half the original price.
Within a decade Ford’s invention had put a car in the hands of the majority of the American people. Quickly cars were integrated into every part of our lives and began to dictate much more than simple transportation. Soon cars defined our very life styles. Everything from new job opportunities, to more and new social events,was opened up as Americans gained the ability to travel further and faster. Suddenly high school level football leagues were plausible, goods could be shipped and received in a cheap, timely manner, and life began to move so quickly that there was a demand for fast food like never before. Not only did cars change how we did life, they also changed how others viewed us. Car ownership became an external defining point of a person. You could tell something about a man from his car: VW van, hippy; Camaro, mullet wearing redneck; Ferrari, movie star; Rolls Royce, tycoon. Just like clothes cars were quickly marketed and worn as rolling fashion statements.    

Unlike clothes however there is much more to cars than their exterior sheet metal. Cars are more than a façade of glossy paint and chrome. Beneath the skin lies a machine engineered for a very specific purpose. The men and women who poured their sweat over these machines also etched into each one a little piece of their own humanity. It is this human touch that makes the unreliable, tiny, British MGs, Triumphs and Lotus’s of the post war era so irresistible to so many people. These completely inefficient and impractical little vehicles have some of the purest personalities around. They offer no extra gadgets, just pure driving fun. It is the bond that man creates with the soul of these little four wheeled messes that makes them so attractive. This same human touch empowered the Muscle Car era of the sixties and seventies and continues to set Lamborghinis apart as super-exotics. The question is where can the beating heart of every automobile’s soul found? The answer can be found by lifting the hood or trunk as it may be. In a machine whose entire purpose is to go, it is the part that makes the go happen that defines the vehicle most. Of course every car’s soul is more complex than its power train alone; but the crux of every automobile is that part which gives it life. You never hear car guys reminisce about the leaf springs or live axles of their old muscle cars; but to any car guy that knows anything, three ninety six means a whole lot more than four short of four hundred and five-o has nothing to do with Hawaii. The entire soul of little eco rockets such as the Dodge SRT4 are found in their tiny screaming four bangers. Half of what makes a Ferrari a Ferrari, is the symphony that their exotic engines produce and a Porsche without a mid-mounted flat six really isn’t a Porsche at all.
 The engine is the most important defining characteristic of any vehicle’s soul. 

Men and women are very different. Women tend to enjoy more sophisticated and civilized things; but boys will be boys and thenoisy smelly world of auto sports grew up just as soon as there were two cars on the road to race. What started as a competition for bragging rights quickly bloomed into an international industry. It was from these flashy race cars that the modern sports car was born. These sports cars hold a universal appeal among males. Soon these speedsters had loyal followings and every male had another common interest other than Sports. It was by the stripes of rubber at the local drag strip that many a lifelong friendshipswere forged. Many character lessons and much patience was learned as boys began to save up for cars and parts and learned to fix and tune their vehicles. As the years went on it was this common male interest that helped glue the ever widening generation gaps. 

Just as movies and musical groups have created their own cult followings many cars have carved out a niche of faithful followers. No car better illustrates this than the VW Beatle. This little German economy box turned into a fashion statement during the eighties. It became so popular that VW recreated it in nineteen ninety eight and is planning on unveiling a new generation within the next year. Another example is the Mini Cooper, which has become an entire brand of vehicles today. Even the weird and ugly AMC cars of yore are in high demand today. Some cars have even reached celebrity status such as the Delorean from Back to the Future, or Steve McQueen’s Bullitt Mustang.The mention of the famous Mini-Cooper cannot help but be paired with images of the little car buzzing through the sewers in the pursuit scenes of The Italian Job. 

We may have become very fond of cars but what impact have cars had on our economy, and modern infrastructure? The answer is everything. The internal combustion engine has been one the most important players in creating the modern infrastructure and technological advancement that we enjoy today. This seems like a strong statement until one steps back and examines life before the automobile. The average person’s circle of influence was really no wider than twenty or so odd miles. Because of this transportation limit, there was a severe lack of networking ability. Many people were isolated from the services that could have kept them alive. Lives weren’t the only things lost in this dark age of transportation. Great minds capable of great ideas were trapped by their small circles of accessibility. It’s very conceivable that the isolation of these great minds squelched many great ideas before they even had a chance of taking root. However the advent of the automobile gave people amazing new freedom to travel long distances quicker than ever before. This allowed them to get the education they could have never gotten before, travel to large towns and share ideas, and to participate in the world beyond their immediate surroundings. Againhuman lives and creativity weren’t the only assets that were limited by pre-automobile transportation, resources and thus economics also suffered during this time. Many materials took so long and were so expensive to transport that the majority of the industries of the time were limited to the use of materials in their immediate area. Suddenly with the advent of the combustion engine, transportation was cheap and fast. Now the little dairy farm twenty miles outside of town could service not only its immediate neighbors but the local town and maybe even the more distant city. Just as the computer has allowed many companies to reach a wider market by extending the reach of their tendrils, so the automobile made it possible to not only make a living off the family business but maybe even a fortune. The automobile as we know it helped to transform the snail pace of civilization’s technological growth into the furious race that it is today. 

Vehicles are an integral part of all of our lives. They influence what we eat, and when. They help us access the education and jobs we need to thrive. They aid meaningful interpersonal connections. They fill our lives with more beauty and help determine our social roles. Not only are cars important, thanks to Mr. Ford, they are prolific. According to the U.S. Department of Energy there are eight hundred and forty one registered passenger vehicles for every one thousand people in America
. It should be clear just how influential cars are on our very existence. Even though cars are tools that serve us in almost every facet of life, they do require a certain amount of servitude from us as well. The most important way we must serve our vehicles is by feeding them. It’s no coincidence that gas stations are traditionally called service stations. According to the EPA the average car in America consumes over five hundred and eighty gallons of gasoline per year
.  Multiply that number by the current gas prices and it’s obvious why fuel is the single most expensive cost of ownership
. And it costs us in more than just our wallets. All that fuel, whether it is coal, crude oil, or hydrogen, must be extracted from the earth. The same earth that all of humanity must share with each other. Sucking resources out of the ground has far reaching ecological, sociological, and economical, consequences. Some of which we may not even comprehend now.      

“You are what you eat!” we’ve all heard it at some point in our lives, and we all know that this saying holds an unfortunate amount of truth in it. What goes into a person will define certain aspects of their life. Now of course humans are defined by a lot more than just their physical self. The soul of a person is a combination of their mental, spiritual, and physical attributes. The souls of cars however are defined exclusively by their physical bodies. If a car can hold eight people then it is a van, if it holds only five and is low to the ground it is a sedan. If that sedan has a powerful engine it is considered a sports sedan. The fuel that propels a car makes a huge contribution to defining how a car feels, and acts on the road. It has such a large influence on the soul of a vehicle that different fuel options have created different cults and sub-cultures in the automotive world.  There is an entire community of people spread across America that tinker with diesel engines so that they can run on used fast-food grease. Forum upon forum is dedicated to the process of home brewing different fuels from different naturally occurring ingredients. The electric scene is so prolific that it has spawned a sizeable industry. The way cars are built and run affects our lives deeply. The radical differences between differing fuels has a huge impact on our vehicles and consequently on us.
Because cars have such a powerful impact on our lives and our environment it should come as no surprise that many people have very strong views on what cars are best. The argument between Ford and Chevy guys is a war that is only punctuated when both parties gang up against import brands. Both Ford and Chevy stand for many of the same principles yet you wouldn’t catch a Ford man dead in a Chevy truck. The chasm between the views of hybrid and electric car proponents is just about as wide as the difference in the vehicles themselves. Very few arguments are so heatedly discussed as the dispute between alternate energy proponents and internal combustion proponents. With so much on the line and such radical differences between the sides, discussions rarely stay discussions for long and quickly break into arguments. It is these arguments that I would like to resolve today. In the next couple of pages I would like to introduce the two sides and some of the jargon that is commonly thrown around during their arguments. 

The proponents of the different new electric propulsion options all have the same general goals;however, they differ on how they believe those goals should be met. Some believe that EV’s are not only the greenest but the most efficient vehicles to replace conventional gasoline cars. Others hold that HEV’s and PHEV’s are the future. The debate over which optionis best rages on even now. But before anyone can join in they must understand the lingo. EV, PHEV, HEV they all sound like radioactive rays that might boil your insides if you’re exposed to them. In reality they are all simple variations of electric vehicles. EV obviously stands for electric vehicle. A pure EV is a vehicle that has no other power train other than an electric engine. EV’s purity also extends to the tailpipes. Emitting nothing and creating no noise pollution EV’s are generally hailed as the Holy Grail of future vehicles by environmentalists and hopeful entrepreneurs. 

PHEV’s and HEV’s are both forms of hybrid electric vehicles. Hybrid vehicles contain multiple drive trains. An average hybrid consists of a small gasoline engine that is supplemented by at least one electric engine. Hydrogen, electric hybrids have been dabbled in by some manufacturers as well. However for this discussion we will limit ourselves to gasoline, electric hybrids because of their viability for production. The idea behind hybrids is for a small electric engine, which is charged by the gas engine during operation, to assist the gas engine and thus increase fuel economy. The only difference between PHEV’s and HEV’s is that PHEV’s, or plug in hybrids, can literally be plugged into the wall to charge their batteries. Like a Little Tikes ride on car, PHEV’s can be charged from a normal 120 volt outlet. In as little as four hours your car could be ready for a short commute with no cost other than a little extra electricity added to your monthly bill. As soon as the batteries in a plug in hybrid begin to get low the gas engine will kick in, just like in a normal hybrid, and the vehicle will run like any other plebian hybrid. Because plug in hybrids can be charged and run on electricity exclusively, for short distances, they are considered to be more “green” than normal hybrids. 

Lithium has become a catch phrase recently, you can buy lithium this and lithium that. Everything from Black and Decker hand vacs to the one hundred and thirty thousand dollar Tesla supercars uses Lithium. So the question is what is lithium? And how can a ten dollar vacuum cleaner share this magic element with a six digit supercar? Is it all a hoax? Is it just a marketing scheme to sell products? The answer is simply, no. Lithium is no hoax. Lithium is the element that makes every iPhone, iPod and computer so light, small and yet powerful. It does this through its peculiar molecular composition. Being only the third element on the table of elements Lithium is one of the lightest elements in existence. Combine this with the fact that lithium Ions pack almost twice as much punch as the nickel-cadmium previously used in rechargeable devices and it becomes obvious why lithium is so prevalent. Lithium Ion batteries are able to discharge and charge at a much higher rate than nickel-cadmium batteries; thus allowing for shorter recharge periods and more powerful devices. Lithium creates the ability for smaller, lighter and more powerful batteries with the ability to recharge at a much higher rate than any other element before. 

How is this relevant to the argument over which car is best? It’s rather simple. In the Chevy volt, a plug-in, hybrid the battery pack weighs a whopping 385 pounds the smaller Nissan Leaf’s pack weighs nearly twice that. The Tesla Roadster’s batter has a nine hundred and ninety pound lithium ion battery. Electric vehicles are creating an enormous demand for Lithium. With increased Lithium production certain question must be considered. Where does Lithium come from? Is Lithium mining a “green process?”  Does the energy needed to create batteries from raw Lithium ore cancel out the “green factor” of the vehicles that this element powers? Is there enough infrastructure to support the demand for Lithium as both the personal electronics and vehicles sectors begin to rely heavily upon it as a primary battery material. Finally just as oil has caused civil wars and diamonds have created homicidal governments, what sociological effect will increased Lithium production have on the third world countries of the world where Lithium can be found?
In this paper I will not discuss hydrogen vehicles. This may come as a shock to some of my readers. Recently hydrogen fuel cell vehicles have caused quite a stir in the alternate energy market. It should come as no surprise considering that 
Hydrogen is the most common element on earth. It seems like a perfectly good idea to try and harness this common element and use it to fuel our cars. This was the thought that sparked a revolution nearly twenty years ago. Today there are several small fleets of fully functional test cars running on this incredible light and clean fuel. Emitting nothing but water and costing around three dollars for the equivalent of a gallon of gasoline, this revolutionary fuel seems too good to be true. It is. The emissions and energy cost to compress hydrogen, into a form that is usable in vehicles, far outweighs the environmental advantages of this zero emissions fuel. Hydrogen vehicles are not environmentally smart and are so expensive that they cannot compete with the already exorbitant prices of hybrids and EVs. Hydrogen cars cost roughly twice as much as comparable combustion engine vehicles. Adding to this already astounding price is the fact that expensive hydrogen cells must be replaced every fifty thousand miles. The extreme price of hydrogen cars to the consumer makes them a non-existent competitor in the “green” race we find ourselves in. Even if new technology were too bridge the large price gap there is no infrastructure as of yet for hydrogen fuel systems. This is not true for any of the other options mentioned in this paper. We already have gas stations on every corner and electricity in every home. Hydrogen isn’t green, hydrogen is wildly expensive, and hydrogen has no infrastructure in place to make it an accessible fuel choice in the near future.

Bringing it back to the more mundane plane are diesel and gasoline cars. These are the vehicles we are all very familiar with. Both run of fuels that are made from crude oil. The biggest difference between the two means of propulsion is ignition. Diesel engines are ignited by the heat created during extreme compression. This means that the act of the piston compressing the air-fuel mixture in the piston is actually the method by which the explosions are created. This makes for a much more thorough and even burning process. This is why diesels get considerable better gas mileage than petrol based engines. Petrol or gasoline engines are the most common engines found in cars today. Burning cheap efficient gasoline this is the technology that has supported our modern infrastructure for the past one hundred years and will continue to do so into the near future. 

Two of the main points of argument between alternate energy proponents and internal combustion proponents are economy and environment. How much money does a car cost to own and operate and how much negative effect does it have on the environment. The more energy efficient a vehicle is the better it will be at both these points. Efficiency is commonly referred to in terms of miles per gallon in the automotive industry, but this simplified statistic doesn’t even take half the journey of raw material to moving car into account. This type of efficiency is referred to as a tank to wheel assessment. It simply measures how efficiently the car turns its fuel into forward motion. While this may the most important level of assessment of efficiency for the consumer it barely scratches the surface of the efficiency debate and most definitely leaves out the majority of the story. The story begins at the well, continues on to transportation, then picks up in the refinery, continues with another round or two of transportation, and finally ends up in your tank where the MPG numbers we are familiar with come into play. The story for electric vehicles isn’t much prettier. It starts in open pit mines where coal is extracted; this coal must be transported to its own round of refining. From there the coal must be transported to the correct electric plant where it is burnt to create electricity. Finally the electricity travels through wires to arrive at your home and vehicle where it is used liberally. When the greenness of electric vehicles is considered this portion of the vehicles efficiency is usually left out of the discussion. This assessment of efficiency is called Well to Tank efficiency. 


Well to Tank, is the form of efficiency, not including the vehicle’s own role in the story. Well to Tank efficiency ratings merely measure the energy lost in the journey from raw resource to fuel at the service station. This is where the playing field between the two most common fuels for automobiles today is leveled. Electricity tends to be a more efficient fuel than gasoline once it is inside the vehicle. This is not true during the production stages of the two fuels. The energy efficiency of turning crude oil into gasoline is a solid 81.7%
. This means that the energy cost of transportation and refinement are only 28.3% of the total energy in the gasoline. The well to tank efficiency statistics do not bode well for electricity. Using natural gas to power an electric plant, electricity gets a low rating of 52.5% efficiency.
 That means that nearly half of the energy is lost in production and transportation. This leads us to an interesting question: is electricity really such a good alternative to gasoline? Or is it merely switching oil rigs out for open pit coal mines which are less efficient in turning raw resources into usable energy. 


Tank to wheel efficiency is the type of efficiency that car manufacturers are pursuing. It is this type of efficiency that is measured in the elusive miles per gallon. This is by far the most well known and well-understood level of efficiency. Incessant propaganda fed to us by car manufacturers is the cause of this public awareness. Tank to wheel efficiency basically measures how efficiently a vehicle turns the energy in its tank into motion. Unfortunately, because of the constant indoctrination of car manufacturers, the public has become so focused on this little piece of the efficiency pie that they tend to be complete ignorant of all the other steps that lead to the fuel residing in the vehicle’s tanks. Electricity doesn’t merely appear out of nowhere. Coal or natural gasses must be extracted from the ground. That takes energy. Those resources must be refined and shipped to power plants. That takes energy. The resources must be burnt to make electricity. This process is not a one hundred percent efficient energy transfer. Then the electricity must travel through wires to reach your house and vehicle. Even the proponents of electric vehicles recognize that electricity is only about fifty percent efficient. That’s a lot of pollution and money just to create a little energy. It is because many people are only focused on the tank to wheel portion of energy extraction that many of the misconceptions attached to gasoline vehicles have been created. Obviously this stage of energy conversion is very important but it must always be viewed in terms of the entire well to wheels process. 

At this point it should be pretty obvious what well to wheel efficiency measures. A well to wheel measurement of efficiency takes in the entire process of taking a raw material, such as coal or crude oil, turning it into a fuel, such as gasoline or electricity, and turning that fuel into motion in a vehicle. This number takes into account every stage of production and consumption.  

I will be arguing thatwhen viewed holistically internal combustion engines are superior to hybrid and electric propulsion plants for powering the cars of today and the near future. My arguments are as follows. First I will attend to the two most common misconceptions about hybrids and electric vehicles; namely that they are cheaper to operate and maintain and that they are less damaging to the environment than internal combustion vehicles. After I dispel these two myths I will try to show the spiritual connection between man and machine, how these alternate propulsion cars destroy that connection and how this is a very bad thing. In conclusion I will write about why I believe that the internal combustion engine will continue to power the majority of our road going vehicles for the future and how it can do so more effectively without the help of electric motors.  
Alternate Energy Vehicles are more expensive to operate and maintain than conventional vehicles

People who buy alternate fuel vehicles tend to fall into one of two categories, the freaks and the geeks. What do I mean by that? Well what I mean is that people tend to buy hybrids and electric cars for one of two reasons. Either they are freaked out about the environment and are buying the car so as to lessen their carbon foot print or they are geeked out about saving money on gas. Obviously there are many different genus and species under these two kingdoms. However the majority of alternate fuel vehicle customers fall under one of these two categories, because these are the two strongest arguments given to support these vehicles.  Both of these concerns are legitimate concerns especially in lieu of current events. The BP oil spill in the gulf was extremely destructive not only to animal life in the gulf but also the economic lives of many coast dwellers. As gas prices bobble around three dollars and seventy five cents, a few extra miles to the gallon doesn’t look all that bad. The question that arises, then, is the following, are alternate fuel vehicles really the saviors that many in the car industry would like us to believe they are? Or are they really just empty promises backed by a lot of hype?

Two is better than one. This seems to be true when it comes to hybrid vehicles. Hybrid cars, with their two engines, get much better fuel economy than their conventional, single engine brethren. Considering that fuel is the number one most expensive cost to car ownership this should cause hybrids to be far cheaper to operate in the long run. Yes of course this hybrid technology comes at a small premium during the initial investment; but over the years hybrids pay for themselves in the gas savings. For instance the Ford Fusion Hybrid costs close to nine thousand dollars more than the I4S model when comparable equipped. That seems steep until you begin to compare cost of operation. The Hybrid model gets forty one miles per gallon during city driving as compared to the I4S, which gets only twenty three miles per gallon. For all intents and purposes the Hybrid version goes twice as far as its simpler I4S brother. That means half as many trips to the pump and half as many dollars going to big oil companies. As gas prices soar around three dollars and seventy five cents across the United States
 this becomes a very compelling argument. 

This sounds great! Who wouldn’t love to see the gas station a little less often and who in their right mind would turn down a technology that will save them money in the long run? This is the worthless propaganda that the environmentalists and car industry has been feeding us for the past decade now. Gas savings has been one of the biggest selling points of these hybrid vehicles to the average American consumer who is usual more worried about the thickness of his wallet than the thickness of the ozone layer. The truth is that Hybrids do not begin saving their purchasers money for well over five years of ownership. Edmunds claims that the true cost of ownership of the Ford Fusion Hybrid is over seven thousand dollars more after five years of ownership than the conventional Fusion I4 S model. Considering that the average annual fuel savings of the Hybrid tallies up to a meager six hundred and fifty eight dollars it appears that it would take another ten years or so to make up the difference
. Where do these meager fuel savings come from? The Hybrid was supposed to get twice the miles from every gallon. The answer is simple. Car manufactures like to tell you about Hybrid car’s city efficiency, because this is where the hybrid system is the most effective. In stop and go traffic, where the electric engine’s instant torque and regenerative braking can do the most work, hybrids truly shine. The story is different on the great open highways and interstates of the world. Here the electric engine contributes very little. This is why we see that the highway efficiency difference between the conventional Fusion and hybrid is only three miles per gallon. In fact when driven fast enough the electric engine and battery do nothing but weigh the vehicle down. In a recent track test between the BMW M3, BMW’s turbocharged wild child, and the Toyota Prius, the Prius actually got seventeen miles per gallon as opposed to the M3’s nineteen. How is this possible? Well the test was a continuous loop driven at the Prius’ top speed. This is a situation where the Prius’ electric engine cannot help and actually weighs the car down with its added mass. 

This narrow price gap doesn’t seem that significant until you must replace the battery in your hybrid. According to manufacturer’s laboratory bench testing, most nickel-metal-hydride hybrid batteries last about one hundred and fifty thousand miles before any major degradation in usability. A new battery costs around three thousand dollars and a rebuilt or used battery usual fetches around a thousand dollars and change on eBay. Suddenly the gap between the cost of a conventional Fusion and the Hybrid version is again broadened. 

Another hidden cost of hybrids is repairs. Hybrids are advanced, rare, and new enough that there are very few private garages that have the expertise, tools, or desire to service them. This leaves hybrid vehicle owners no choice but to visit their costly local dealer for maintenance and repairs. This is made apparent in a study done by Quality Planning which shows that for two thousand and eight model-year hybrids, collision coverage loss dollars were thirteen percent higher, and comprehensive coverage loss dollars were almost seventeen percent higher.
 Suddenly what seemed like a fissure in your wallet easily plugged up with dollars saved at the pump has become a large uncross able canyon. 

This gap is just as true for the Toyota Prius, which is commonly known as the poster child of hybrid vehicles. The Toyota Prius was the first widely produced Hybrid vehicle in America and continues to make up close to fifty percent of all hybrid vehicle sales in America
. The Prius has been tried and tested over the past decade and is probably the best example of a hybrid vehicle on the road today. This is apparent in the fact that it is much closer in cost of ownership to conventional cars than other hybrids. When compared to the Honda Civic DX, with which it shares almost identical dimensions, it still comes up well over four thousand dollars more expensive over five years of ownership. With an annual fuel savings of only six hundred and sixty six dollars over the Honda Civic it would take another six years to even things out. Of course with hidden maintenance costs and the possible battery replacement the Prius may never end up closing the gap. Hybrids are still far from being the money savers that the car industry would like you to believe they are. 

It’s obvious at this point that Hybrid vehicles still have a ways to go before they will be easier on our wallets than conventional cars; but what about purely electric vehicles? They consume nothing but cheap electricity. It seems plausible that they might be able to save a good deal of money as they skipthe gas pump altogether. The Nissan Leaf is the first widely produced economy electric vehicle sold in America. It costs a little over twenty seven thousand dollars after paying for a charging station and receiving a hefty seven thousand dollar federal tax credit. The question is can it compete? One of the Leaf’s biggest competitors in the subcompact market is the Honda Fit. The Fit costs sixteen thousand dollars when equipped with an automatic transmission. Even at this price it undercuts the Leaf by over eleven thousand dollars. It would take six years of driving the Honda Fit fifteen thousand miles a year before the cost of gasoline would equal the premium paid for the Leaf’s technology. This is doesn’t seem quite as bad as the decade and a half it would take most hybrids to pay themselves back; but there’s a major catch. The Nissan Leaf has a maximum range of one hundred and thirty eight miles. Again this doesn’t sound too bad until one takes a deeper look into the story. On their website Nissan describes how to get this kind of range from your leaf. “Driving on a flat road at a constant 38 mph means less air resistance, and therefore less energy use. And at 68 degrees, there's no need for climate control, extending the range even further. The result: a range boost up to 138 miles.” There is almost no realistic driving situation on earth like this. There are very few roads that fit this description and the ones that do fit the bill have speed limits that far exceed thirty eight miles per hour. In a more realistic situation that Nissan describes as “Suburban Driving on a nice day” the leaf gets a range of one hundred miles at an average speed of twenty four miles per hour. This number however excludes use of climate control and shows the vehicle operating at optimal exterior temperatures. All battery operated vehicles suffer in heat and cold and the Leaf is no exception.  According to Nissan the Leaf has a range of about sixty eight miles when the temperature is at ninety five degrees. Between the use of air conditioning and the effects of heat on the batteries’ working efficiency, the Leaf’s range drops frighteningly low. The same is true at fourteen degrees Fahrenheit where the Leaf is said to have a range of sixty two miles
. Naturally the Nissan Leaf raises a lot of questions. Why would one pay twenty seven thousand dollars for a subcompact b segment car that has problematic range? Why would one want a vehicle whose range is nearly cut in half on especially cold or hot days? Why would you pay more for a car that does less? The lack of flexibility is the greatest prohibiting factor of purely electric vehicles. Cars used to represent freedom, but EVs are bound by the ball and chain of battery life. Even a quick charge takes four hours and only charges eighty percent of the car’s battery. Because of this the Leaf and other future EV’s cannot be used for vacations. They can’t be given to college students who live further than sixty miles from home. They can’t be depended on in emergencies. Every gasoline, diesel, and hybrid car comes standard with more functionality than any EV built up to this time. The lack of functionality essentially creates the need for a second car, thus making EV’s the playthings of the rich or retired.

Ecological Effect of Alternate Energy Cars

Green is the new black. Green sells everything from water bottles, to cars, to homes. In just forty years Green Peace has grown from a couple hippies on a sail boat to two point eight million members in forty one different countries.
 It would be impossible to count on both hands the number of global warming apocalypse movies that have come out in the past couple years. Obviously the environment is a major global concern today. That concern influences everything from the leaders we appoint to the cars that we demand. It is this demand that has fueled the hybrid and electric vehicle craze; allowing for the market to go from a group of hobbyists to a multi-billion dollar industry in a very short time. The question is just how green are these green vehicles? Are electric vehicles really as good for the environment as the car manufacturers would like us to believe? The answer is very surprising. 

The cost to the environment of operating a vehicle is one of the primary concerns when looking at overall ecological effect. Here purely electric vehicles reign supreme over both their hybrid brethren and internal combustion engine vehicles.  The operating environmental effect of plug in hybrids and purely electric vehicles is very difficult to pin down as it all depends on the source of electricity they are charged by. For instance a recent study done by C&EN shows that when vehicles charged up on electricity from coal-fired plants alone, their total environmental impact increased by 13%, but it dropped by 40% when the electricity came solely from hydropower. During the operationperiod of their lives purely electric vehicles are significantly more “green” then other vehicles. This is not true for the Prius and other hybrids. In a recent study it was shown that when total lifetime fuel energy requirements are added up hybrids average at an energy cost of one and one hundredth cent per mile.
 This is only eighteen hundredths of a cent per mile less than the average economy car and twentyhundredths of a cent less per mile than mid-range cars.
 This sixteen percent energy efficiency translates into less heat and pollutants poured into the air. However the energy cost of repairing vehicles with complicated electrical systems such as electric vehicles and hybrids destroys this small gap. Again measuring energy costs by using dollars we can see that electric vehicles and hybrids cost significantly more energy and thus pollution to maintenance over the cars’ lifetime. The average energy cost to maintain these vehicles is in excess of twenty three thousand dollars over their entire lifetimes. This is the same energy cost that it takes to maintain your average Lamborghini. Why do alternate energy vehicles have such a high maintenance energy cost? The answer is complicated. The first reason is rarity. Because these vehicles are so specialized and their parts so unique, their components are produced in lower volume which results in a higher-per unit energy cost. Also because of the relative complexity of current battery technology the same old equipment and facilities that can maintenance all other conventional vehicles cannot maintenance these alternative fuel vehicles. Thus new facilities, computers and machines must be built and used for a very small sub group of vehicles. It’s this same kind of specialization that makes Lamborghinis and Ferraris just as inefficient and destructive to maintain. Secondly because hybrid technology is moving so quickly there are very few cross year components. In conventional cars such as the Ford F series pickup the same parts will be used for up to a decade. Unlike the economic simplicity of internal combustion vehicles hybrids and electric vehicles contain advanced battery technology that sees drastic changes every three to four years of production. So during operation any energy and thus pollution savings that hybrids and electric vehicles make at the pump are quickly negated in the garage. 

Operation however is not the way that vehicles pollute. We must also consider the processes of material extraction, production, transportation, and disposal.  The first step, extraction, has a devastating effect on the environment. The majority of batteries used in hybrids and EVs are Ni-Cad batteries. As the name implies nickel is a very large component material in these batteries. The nickel used in the Prius hybrid, which makes up over fifty percent of the hybrid market, is mined in Sudbury Ontario. The pollution in Sudbury is so bad that NASA uses this area to test drive moon buggies as it is considered to be a duplicate of the moon’s surface. The acid rain is so bad in the area that it has killed nearly all local vegetation. The one thousand two hundred and fifty foot tall smelting smokestacks create pollutant fallout that spreads across northern Ontario.
 This grizzly landscape is repeated in hundreds of other locations worldwide. What if these batteries were made from Lithium? It’s a well known fact that Lithium is the greenest battery material in mainstream use today. Well it turns out that Lithium isn’t the savior that environmentalists would like us to believe it is. According to a study done by Meridian International Research it was show that “realistically achievable Lithium Carbonate production will be sufficient for only a small fraction of future PHEV and EV global market requirements,” The report goes on to state that “mass production of Lithium Carbonate is not environmentally sound, it will cause irreparable ecological damage to ecosystems that should be protected and that Lithium propulsion is incompatible with the notion of the “Green Car”.”
Wow, the damage of mining the greenest battery material on earth causes its use in the automotive sector to be not compatible with the notion of the “Green Car”.

This is powerful; but it only gets better. Once these materials are extracted from the ground they have to be transported to refining plants, then to processing plants, and then finally they get to the actual manufacturers. For the nickel used in the Prius batteries this trip is over ten thousand miles long crossing the Atlantic Ocean twice and the Pacific Ocean once. Most of the trip is made in container ships which are anything but green. 

Once the battery is safely nestled within the frame of a car it begins the next stage of its dirty life. This stage is operation. Operation for hybrids which do not plug into the wall and charge from the power grid is a very green time for the battery. For plug in hybrids and purely electric vehicles this is when the battery uses the most energy. According to C&EN “the largest contributor to electric vehicles’ total environmental burden come from recharging the battery.”
 This means that even though the mining process alone is so environmentally damaging that it makes electric propulsion incompatible with the notion of the green car, the worst is yet to come during operation. Suddenly purely electric vehicles lose their green high ground over conventional hybrids. It seems to be the end of the notion of hybrids and electric vehicles as green; but the process isn’t done yet. 

Where I live we are required to recycle our old used batteries. Why?Because the chemicals used in batteries are horribly dangerous for humans and the environment alike. All we’re throwing away are the occasion double A batteries from our tooth brushes and Wii-motes. Imagine the urgency of keeping a nine hundred and ninety pound battery like the one used in the Tesla roadster out of the earth.  The problem is that it is very expensive both in terms of money and energy to recycle the specialized high tech components of these vehicles. Because of the sheer volume of conventional car parts it is much cheaper to recycle these common pieces on both normal and alternate propulsion vehicles. Also because these conventional resources are in such abundance, many different energy efficient ways of reusing them have been created. In fact the recycling business has become very profitable both economically and environmentally. The high-tech components used in electric vehicles and hybrids do not lend themselves to this system. Limited numbers of the parts makes the, already sophisticated and expensive recycling process economical and environmental suicide. It takes an average of three dollars of energy to recycle a conventional lead acid battery but it costs more than ninety three dollars of energy to recycle a Prius battery.

From dust to dust Hybrids and electric vehicles are no better for the environment than their conventional brethren. Yes they spew less carbon into the air during operation but this does not cancel out the rest of their environmentally damaging lives. 

Spiritual argument against Alternate Energy Vehicles

Since the model T America has had a love affair with the automobile. The automobile opened up new avenues to everything that Americans hold dear; freedom, a better life, and the pursuit of happiness. The automobile took over right where the horse left off. America was destined to be an automotive nation. It was the spirit of adventure, of the unknown and of thrill that won the hearts of Americans. Cars opened the world for Americans and let them explore and conquer their own piece of the world. There was something about this relationship between man and machine that was deeper than just operator and tool. Something intrinsically spiritual in the automobile stole the hearts of men and women alike. This bond was so deep that car ownership quickly became a vital and integrated part of being a teenager; a time when young men and women began to explore their world and themselves. The question is how can machines, made of metal and plastic, have an undeniable spiritual connection with the hearts of spiritual humans? Is this a good thing and how does this concept apply to my paper? 


In Augustine’s On Christian Doctrines he speaks in depth about signs. Augustine breaks signs down into two categories conventional signs, such as words, pictures, or other indicators that require a certain foreknowledge or education to properly understand. The second category that Augustine splits signs into is natural signs. The best example of a natural sign is smoke. Everyone no matter how educated or uneducated knows that smoke is a sign of fire. In the same way I would like to break up the distinctions between various ways humans can be impressed by and connect with an inanimate object’s “spirit”. First there is the “natural spirit” which impresses itself universally upon every onlooker or user. For instance, the extreme creases of a Lamborghini immediately impress a sense of exotica upon even the least savvy observer. The second way an inanimate object can impress its spirit on us is through conventions. To understand and connect with a car which has a conventional spirit requires some foreknowledge of the vehicle. This type of connection is not created in a glance and usually a bond of this kind is much deeper than love at first sight. A certain amount of knowledge is needed for a conventional bond to be created. A grandfather who owned a Mercedes may breed a lifelong passion in a grandson. A hundred hours under the hood may cause a man to love his muscle car all the more. However a bond like this requires more time and effort than a simple glance to create.  


How a car can have a “natural” spirit should be quite obvious. Just as mountains convey an aura of majesty and strength, or streams convey peace and serenity, so specific cars evoke certain emotions. This is the entire selling point of certain automobiles. The VW Beatle evokes cuteness which is why almost every little girl has at some point in her life told her daddy that she wants a pink Bug when she turns sixteen. Little girls don’t know about the Beatle’s rich history or fuel economy, rather the car naturally impresses them with cuteness. Even before you turn over their huge pushrod engines there is an air of brawn and menace that emanates from the chrome trim and long hoods of classic American muscle cars. Certain cars naturally evoke certain emotions. 


Understanding the conventional spirit of cars is a little more difficult to grasp than the natural spirit. This is because conventional spirits require an understanding of a vehicle beyond a simple visceral reaction. The first way that the spirit of a car can translate itself to us conventionally is through an appreciation of some trait or traits that define it in a positive way. A good instance of this is Ford’s famous flat six pickup engines of the nineties. I look at an old Ford F one fifty pickup from the nineties and see an old pickup. I have a friend however who gets excited about these old machines because he has come to love their extreme durability through his ownership of such a pickup. He has a certain amount of education in the qualities of these machines that I do not have which allows him to appreciate and understand the spirit of the vehicle. Another more personal example for me is the BMW M3.To the average onlooker the M3 looks like just another sporty coupe. However to someone who has gained foreknowledge either through reading or personal experience the M3 is a whole lot more than just another sports coupe. When I see a BMW M3 on the road I understand the power of its twin turbo engine and the prowess of its handling because I have both ridden and driven BMWs before. This foreknowledge however isn’t always merely an understanding of excellent traits. 

There are many men who have fallen in love with boring cars or unreliable cars simply because they have poured their sweat and blood into the car while caring for it. When humans pour their sweat and blood into maintaining or improving an object there is a certain sense of ownership, reward, and connection that is created with that object. Whether it’s a lawn, knife, house, kitchen or car, we as humans tend to buy more into things where we have invested more than just money. Part of this is pure familiarity. One gets to know all the quirks of a house when he works on it himself. Some say that familiarity breeds contempt but I disagree. In my experience the more I’ve come to know my friends’ quirks over the years the fonder I have become of them. I have gained a deeper appreciation for the people around me as I have gotten to know not only their strengths but also their weaknesses. Also when you pour time into an object you create a feeling of ownership and concern for that object as you have invested not only your fiscal resources but also your time and spiritual resources into that object. A conventional spiritual connection with an inanimate object is much deeper than the natural connection as it is highly personal. It isn’t shared by just everyone, and it isn’t created in a second. It takes time, and energy to cultivate. 


Now that we know how it is possible to have a connection with inanimate objects it is necessary to understand how cars could possibly be endowed with spirits. The answer lies with the creators. “God created man in his own image, in the image of God he created him; male and female he created them.”
 When God created man He imparted some of his own self into His creation. Man and in fact all of creation points towards its creator. “For his invisible attributes, namely, his eternal power and divine nature, have been clearly perceived, ever since the creation of the world, in the things that have been made. So they are without excuse.”
 Being created in the image of God, man has this same ability. Man can also create and pour facets of his spirit into his creation. Thus it is merely man’s own strength and aggression being portrayed in the sheet metal of a nineteen sixty nine Boss four twenty nine Mustang. This is why art is so powerful.Art is merely a creation of man that expresses faucets of his spirit and struggle in life. No matter what we create we as humans will inevitable pour at least a small amount of ourselves into our creation; whether that is apathy or excellence.


How does this apply to the argument between conventional internal combustion cars and alternate propulsion vehicles? Man is a spiritual being and needs to feed his spirit as well as his physical body. In our modern age of fast food and convenience we have begun to starve our spiritual selves in the name of utility. Instead of fulfilling family dinners around the dining room table the modern family eats greasy fast food in the minivan. Instead of finding pride and satisfaction in taking care of the lawn in front of our houses we hire a company to manicure our lawn while we are away at work. We have whittled away almost all the “unnecessary” exertions, jobs and inconveniences in our lives in the name of utilitarianism. These dull streamlined lives do allow modern man to get a lot of work done but it starves our souls. The advertising companies know that we need and long for more in life and play off these desires by creating ads full of warm glowing family gatherings around the dinner table, or images of fun family “game” night. We also recognize the need for small pleasures and rituals in our day to day life when we say “find joy in the small things of life”. There’s something very good and rewarding in cooking dinner and pouring yourself into the preparations. Every man on earth hates mowing but there’s a feeling of reward when looking over the finished product at the end.


We all know that we need to fill our lives with more art, literature, and excellence. Naturally as humans made in God’s image we strive for excellence and perfection. How can our mundane driving experience become spiritually reviving? We know that there is something very beneficial to our own souls in filling our lives with beautiful and thought provoking objects. The question is what kind of spirits do electric cars and hybrids have? Well we know that all mainstream consumer hybrids and electric vehicles except for the Tesla Roadster are nothing more than economy box b segment cars or family haulers. These vehicles don’t inspire a whole lot of anything naturally. Hybrids are built for economy not visceral evocation so almost all are garbed rather modestly. Modesty inspires very little, thus these alternate energy vehicles simply do not stack up against the exotic and beautiful cars that are powered by old fashioned explosions.
How do these vehicles stack up against traditional cars in promoting conventional human connection and adoration? Easily the most notable and clever way they connect with humans is through their fun gas saving instrument clusters. These clever clusters are made up of digital screens which display either a graphic of a plant which grows taller or changes colors from a judgmental red to a peaceful green as efficiency increases. This simple yet ingenious design helps the driver feel connected with the purpose of the vehicle. The driver can watch the screen, adjust his driving style, and be rewarded for it. This however is nothing new to cars. Most manual transmission cars are equipped with tachometers. Many drivers over the years have found great pleasure in up shifting and watching their tachometers float below two thousand RPM’s, where their vehicles are most efficient. Plus the tachometer also brings joy to those who are not so worried about maximizing gas as maximizing speed. There are very few things as rewarding as a perfectly smooth downshift as you are entering the apex of a tight corner. How else do cars reward their owners? The most notable is performance and driving dynamics. These are both areas that alternate energy vehicles fail miserable in. From their mute engines to their slow acceleration and sloppy handling these vehicles give no reward on the road. What about in the garage? Many bonds have been forged by greasy hands and torque wrenches. Considering the level of complexity in both the electronics and computer systems there are very few trained mechanics let alone owners who can service these complicated vehicles. The inside of these vehicles resemble the inside of Apple’s iPod. Everything is covered in plastic and nearly every simple function is unreachable. Gone are the days of roomy engine bays and visible oil filters, all hail the plastic cover and tight unserviceable engine bays. Even the teenage ritual of small engine modifications is gone with the electric car. Other than gas savings every way that cars connect conventionally with humans are gone in electric vehicles and hybrids. From the unsatisfying Maytag hum of their engines to the lack of ability to upkeep these vehicles alternate fuel cars are soul destroying.     

The future of cars using internal combustion engines

The most common question people ask me when talking about alternate energy vehicles is what I believe the solution is. My answer is, “efficiency through simple and elegant design”. What do I mean by this? What I mean is that usually the best and most efficient solution to a problem is the simplest. In this respect internal combustion engines argue for themselves. As gas prices soar to four dollars a gallon it is obvious we need more efficient vehicles; as smog covers parts of California and much of China’s great cities is obvious we need more efficient vehicles and as we see fuel supply peaking and demandcontinuing to increase it is obvious we need more efficient vehicles. We need this efficiency now in a form that is cheap and uncompromising. The only technology that can provide all of these benefits right now is the internal combustion engine. With simple, cheap technological changes in our current internal combustion engines we can obtain far greater efficiency. At the same time we will be able to bypass the problems inherent in the complex hybrid and electric vehicle systems. 


I would like to show that much greater fuel efficiency is possible using current technology on current internal combustion engines. I believe there are four core improvements that the car industry can make today to greatly increase the fuel economy of our cars. The first, best and easiest way to improve every attribute of a vehicle is to make it lighter. The lighter a car is the faster it will drive, the safer it will crash, the more economic it will run, the longer it will last and the more dynamic it will become. In a recent study it was show that a simple five percent weight reduction could result in a two and a half percent increase in fuel economy. The same study shows that while achieving a two and a half percent increase in fuel economy this same car would also see a four percent decrease in zero to sixty acceleration time. Increase the weight savings to ten percent and both economy and acceleration figures double. The study goes on to show that if the car’s displacement is decreased congruently with the weight loss, so that the vehicle retains its same base acceleration times, fuel economy savings almost double.
 All the while these saving are being made performance and durability is being increased. The Second system that can be used for large fuel improvements is the turbo charger. Yes the turbocharger, once the plaything of hot-rodders the turbo is now the tool of the frugal. By adding direct injection and a turbo charger, an engine of a smaller displacement can do the work of a much larger engine. Not only does this method increase fuel economy it also takes a slash at power plant weight. Ford Motor Company has begun to put this concept into practice, calling it EcoBoost. Ford claims up to twenty percent fuel economy increases from the smaller turbocharged engines over the larger displacement engines they replaced.
 The third improvement that could have a very large impact is increased airflow inside the actual engines. In Ford’s latest rendition of their classic Mustang they spent quite a bit of time at the drawing board increasing airflow through their five and four liter engines. In the larger five o engine, airflow was stressed above all else. Intake camshafts were moved aside to make room for a straight smooth passage from the intake manifold. The diameter of the intake valve itself was increased by three point two millimeters. A second exhaust valve was added and then variable valve timing was applied to both intake and exhaust valves. All this hard work paid off. Even though the new Mustang GT engine is slightly larger and twenty three percent more powerful than the outgoing power plant it still gets one mile per gallon better fuel economy.  To increase a power plant’s output by ninety five horse power and yet get better gas mileage is almost unheard of in the automotive industry. Ford was able to accomplish this through simple reworking of the engine’s airflow. The last and easiest way to increase fuel economy is to use more manual transmissions. Consumer Reports states that manual transmissions get three to five miles more per gallon than identical cars equipped with automatic transmissions.
 Manual transmissions also engender a much stronger connection between car and driver and are cheaper to maintain than automatic transmissions.

Other than these four core tweaks there are dozens of technologies available to us today that give modest increases in the running efficiency of internal combustion engines. Variable displacement, better known as cylinder deactivation shuts off several cylinders during low-load driving situations. This allows for great economy when not all of the engine’s total output is necessary. Low-Rolling-Resistance tires such as the ones used on the Prius are almost identical in price with normal tires and can increase economy by one to two percent. The slats in BMW grills close when the engine is under low strain and does not need as much cooling. This decreases the vehicle’s overall drag coefficient thus increasing efficiency. Even the simple act of putting aerodynamic spats in front of the wheels or sealing joints better, decreases drag coefficients. The truth is that by applyingtechnology that we already have today we can see substantial increases in the fuel economy of internal combustion vehicles. Audi illustrated this point vividly with its A5 two point o T concept car. The engineers at Audi took a standard three thousand four hundred pound car, shaved off five hundred pounds, and replaced the hulking V six with a turbo charged four cylinder engine. The result was stunning. The new vehicle is twelve miles per gallon more efficient than the previous model, bringing it to a stunning thirty eight miles per gallon. The new car is also faster by close to half a second and is said to make the V six version feels clumsy by comparison. As Jens Meiners of Car and Driver magazine said “Most “efficiency” concepts make us dread the future; this one gives us hope.” There is hope in the future of combustion engines. There is hope for the perfect of union of fun and efficiency; economy and spirit, in the internal combustion engine. All of the downsides from needed infrastructure to uninspired design are completely lacking in new efficient internal combustion cars. The future is here today we merely need new engineers will to take hold of that future. 

The future is a scary place full of unknown monsters and shadowy trials. Perhaps it is this fear that has caused the explosion of the hybrid and electric vehicles markets. The public is fearful of rising gas prices and thinning ozone layers. Internal combustion engines seem to be the problem so the public has latched onto alternate energy vehicles with an irrationally tight grip. In reality these so called saviors are really no better than the vehicles they have come to replace. Hybrids and electric vehicles are just as bad for the environment if not worse than internal combustion vehicles. These alternate energy vehicles are wildly more expensive to both purchase and maintain even after large government subsidization. Many conventional automobiles help feed their owners spirits while hybrids and electric vehicles are very lacking in this area. Finally there is real, solid, technology, today that could be used to make internal combustion engine vehicles much more efficient than they currently are. Combine all these facts and it should be clear that for at least the near future, internal combustion vehicles are far superior to “green” alternative vehicles when viewed holistically. 
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