The Importance and Future of E-bikes





My name is Larry Gales.  I am a member of the Seattle Electric Vehicle Association (SEVA)


and Energy Transitions Northwest (ETNW).  One of my current goals is to promote the use


of electric bicycles, or E-bikes.





The bicycle is the most energy efficient form of transport known to man or nature.  If we could


replace a significant fraction of automobile traffic with bicycles we could address a whole host of


problems, such as traffic congestion, parking, land use, cost, noise, pollution, energy and


material shortages, global warming, and national security.





Unfortunately, conventional bicycles have so many limitations that they will never usurp more


than a tiny sliver of automobile traffic.  These limitations include hills, headwinds, minor


injuries, illness, headaches, fatigue, age, infirmity, sweat, and weather.





For example, imagine it is a cold, dark and stormy night, and you have a sore foot, a pounding headache, and are dead tired, but have to pedal a bike 5 miles over hilly terrain to a drug store and back: that would be a very unpleasant experience.  Now imagine that you have an electric bike, much like my 46 lb Dahon 20 inch wheel folding bike equipped with a 350 watt BIONx  brushless, gearless hub motor and a 350 WH battery.





On that same stormy night, you might put on a lightweight electrically heated vest underneath a fully


waterproof jacket along with waterproof pants.  Note that your clothing can be fully waterproof because you never need to sweat on an E-bike.  You sit down on your E-bike, plug your vest into the battery,


dial a comfortable temperature, press the throttle, and off you go, arriving at your destination


warm and dry, with little more effort than driving a car, but using 50-100 times less energy and


materials .





On another day, you might use the E-bike to commute to work.  Since you don't want to be drenched


with sweat when you arrive,  you let the electric motor do most of the work, but on the way


home you choose to exercise.   You could turn off the power to the E-bike, or select just that


amount of power assist that fits your current needs.





Note that an E-bike is not a motorcycle, motor scooter, or even a moped:  it is a true bicycle


that also has a motor and batteries.  In fact, many people, like myself, buy the bike first, and then add a motor and battery later. Because they are true bicycles, E-bikes operate entirely within the same physical and legal domain of bicycles:  they are the same size, are of very similar appearance, are generally silent (some make a slight whine but mine is totally silent), and operate in the same speed range (E-bikes are limited to 20 MPH under power assist, but, as with any bike, they can be pedaled at higher speeds).  The main difference is that they are usually 15-25 lbs heavier, but that will probably shrink to 10-15 lbs in the near future. My E-bike is 18 lbs heavier with the added motor and battery, but it would be several lbs lighter if the bike were designed as an E-bike from scratch. Note that the battery can easily be removed to lighten the bike.





There are reasons to believe that E-bikes are safer than conventional bikes:  the voltage and


currents are usually too small to be a major health hazard, and E-bikes are safer in at least four


ways:





    (1) Unlike conventional bikes, they let you ride straight up hills without weaving back and forth


    (2) By pressing a throttle they provide quick acceleration to get you out of a jam, if your feet,


         pedals, or gears are not in the right position or setting


    (3) You can ride fully upright since you do not have to battle wind resistance, making


        you  much more visible to others and improving your own field of view.


    (4) Most of all they eliminate temptation:  you are no longer tempted to blow through


        stop signs or red lights in order to conserve momentum to maintain speed or climb


        hills.  The acceleration and hill climbing ability of E-bikes eliminates the stress of always trying to     


        maintain your speed





I suspect that in the future E-bikes will require much less maintenance than conventional bikes.  The most maintenance prone items on a bike are tires, the derailleur mechanism, the chain and sprocket, and brakes.  Using Kevlar or other liners in your tires will eliminate almost all flats.  I find that my E-bike motor has sufficient power that I always ride in high gear, so I could eliminate the whole gear-changing derailleur mechanism.  Since the motor does most of the work, there is much less strain on the sprocket and chain, and my regenerative braking greatly reduces brake wear.  Since both the battery and motor are maintenance free during their lifetime, the frequency of bike repairs may be much reduced.





For most people, I don’t see E-Bikes as their primary means of transport, but as alternate transport  when conditions are favorable, such as round  trips of  < 20 miles in decent weather.   By my estimates, the average American family consumes over 30,000 KWH/year of energy in operating their automobiles, when you convert the amount of gasoline consumed into kilowatt/hours.   I can see a near future scenario in which we travel as much as we do now, and with similar convenience and comfort, but where we reduce the energy consumption/year to 2000 to 3000 KWH/year:  a 10 to 15 fold reduction in energy usage.





We do so as follows:  (a) we electrify all our vehicles, and (b) we realize that we don’t always need a 3000 lb 200 HP vehicle (no matter how it is powered) to transport us 5 miles to the drugstore and back, or on similar errands.  The key to this is to realize that while downsizing  a gasoline vehicle  makes it uglier, dirtier, nosier,  less efficient, and disproportionally  more cramped, and so much less desirable, downsizing an electric vehicle  has no bad side effects:  electric vehicles are always quiet, smooth,  clean, and efficient, and small limited performance electric cars can have much more interior space because they can be designed so that the drive train takes up no space in the car (the battery, charger, and inverter  can be shaped to form the floor of the vehicle and the motors can be inside the wheels).





So I can envision a scenario whereby we might use our regular size electric cars for 40% of the time,  small micro cars another 40% of the time,  and E-Bikes for the remaining 20% of the time:  a scenario that actually enhances our transportation and convenience by using vehicles that are appropriate for  different travel scenarios in terms of distance, traffic and parking congestion,  and weather.  With the efficiencies  that are available in the near term we can reach the 2000-3000 KWH/year  level: a 10-15 fold reduction in our energy use.  At 2000 KWH year, a 10x15 foot solar panel would supply all the energy needed to run your (electric) vehicles for the next 30-40 years.











While conventional bikes will likely be confined to niches for recreation and exercise,


E-bikes not only greatly broaden those niches to a much larger population, but can also provide


a significant alternative to short range automobile traffic.  E-bikes thus have the potential  to increase the size of the bicycle population to the critical mass needed to affect the political change to engineer much safer bicycle routes.








-- Larry Gales,  larry.gales@gmail.com


