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Shmuel De-Leon Energy, Ltd.

ÅA new power sources Knowledge Company 
founded on 2010.

- Consulting services.

- Battery & Fuel Cells seminars.

- Weekly newsletters.

- Power sources DataBase.

- Battery solutions.
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Shmuel De-Leon Energy, Ltd. 

Where Knowledge and vision
take place
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Electric Vehicles ςA Growing Market

E-transportation ς
most significant 
technological 

revolution after the 
cellular and the 

internet.

http://www.gsyuasa-lp.com/Products/GSYuasa-LEV50.pdf
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Current Battery Technology Satisfies Small 
¦Ǌōŀƴ 5ǊƛǾƛƴƎ 9±Ωǎ

¦Ǌōŀƴ ǎƳŀƭƭ 9±Ωǎ ŀǊŜ ƴƻǘ ŜȄǇŜŎǘŜŘ ǘƻ ŘǊƛǾŜ ƭƻƴƎ  ŘƛǎǘŀƴŎŜǎΦ
Current batteries technology provide a satisfy energy 

needed for urban driving distance ςslow charging done at 
home during night.

ThinkMegaReva
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EV Driving Range Problem 

ÅICE vehicles ςNo driving range problem.

ÅCurrent EV battery technology:

- 80-100 WH/kg  on battery level

- Common 25ς42kWhbattery

- 500-1000$/kWh cost

- Charging time of 30min to 8hr

- Estimate limited battery life of 75-150k km

- Average EV a maximum driving range of 160 km

Will the drivers accept driving range limitations? 
At what reduced cost? 

Can the EV industry provide reduced cost with a high battery cost?

http://images.google.co.il/imgres?imgurl=http://www.themotorreport.com.au/wp-content/uploads/2009/05/refueling_011.jpg&imgrefurl=http://www.themotorreport.com.au/39601/melbourne-petrol-contamination-update-silicon-oil-the-culprit&usg=__JFPruSATyUHYatRZwl5woqQABRc=&h=370&w=555&sz=49&hl=iw&start=4&um=1&itbs=1&tbnid=KXZ1lOW4239jJM:&tbnh=89&tbnw=133&prev=/images?q=car+refueling&um=1&hl=iw&rlz=1T4GGLJ_en&tbs=isch:1
http://images.google.co.il/imgres?imgurl=http://www.terato.com/cars/blog/mini/2009_mini_e/3.jpg&imgrefurl=http://www.terato.com/cars/content/view/1298/47/&usg=__X7DtCCMTL_GyRq-1AYvKeBKzReI=&h=866&w=1280&sz=137&hl=iw&start=65&sig2=FvsW14o56os7y-lZQTBBsw&tbnid=OI4UAbGO0-VP5M:&tbnh=101&tbnw=150&prev=/images?q=rechargeable+high+power+lithium+cells&gbv=2&ndsp=21&hl=iw&sa=N&start=63&ei=ZOu1SuLkDaGkmwOelLHUDw


Why Batteries Are Not Providing The 
Driving Range Needed?

6Energy Density (WH/Kg) = EV Driving Range (km)
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Battery is the Problem - Technology 
Breakthrough Urgently Needed

The targets:
- > 500wh/kg at battery level
- Ultra fast charging > 10C
- > 2500 full D.O.D cycles



II & III Generation - Li-Ion High Energy 
Density Batteries

ÅNCA, NMP, LPF 
Å5v spinal/Graphite Systems
ÅHE-LMO/Graphite
ÅHE-LMO/Si-C

ÅNew development of High Voltage new Li-Ion 
batteries promise up to 25% increase on Energy 
Density on the next 2-4 years.

ÅFast charging, Cycle life, Safety & Cost are still an 
issue.
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Lithium Metal Rechargeable batteries

High potentially theoretical energy density + Very Low cost raw materials
aŀƪŜ ƛǘ ŀƴ ƛŘŜŀƭ ōŀǘǘŜǊȅ ǎȅǎǘŜƳ ŦƻǊ 9±Ωǎ 

.ǳǘ /ȅŎƭŜ [ƛŦŜ Σ {ŀŦŜǘȅ ŀƴŘ Cŀǎǘ /ƘŀǊƎƛƴƎ ŀǊŜ ǘƘŜ ƭƛƳƛǘŜǊΧ



DBM Energy's - KOLIBRI AlphaPolymer
- German Company claim to develop a breakthrough Lithium Metal 

rechargeable battery for EV with:

- Li-Fe-Poly (260 Ah/380 V) cell voltage of 3.8 volts 

- 300 WH/Kg

- 2500 Cycles

- 6 min full ultra fast charge

2010 Audi A2 travels 375 miles on a single charge equipped with DBM 
Battery tech.

http://www.dbm -energy.com/
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Oil Dependant Mid-Term Solutions

Chevrolet Volt
ETV Motors

HEVςuses oil and batteries to operate parallel ICE and E-Engines (ICE 
charge the battery during driving ςno external charger).

PHEVς(Parallel E-Engine) ςbattery operates E-engine, when battery 
depletes, an ICE will provide extra range using oil and the  battery 
can also be recharged by an external charger.

PHEV (EREV) ς(Serial E-engine) - battery operates E-engine; when 
battery depletes, a small ICE or turbine recharges the battery and 
provides electricity to the E-Engine using oil and the battery can also 
be recharged by an external charger.

http://www.etvmotors.com/turbine-charger.htm
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Fuel Cell EV
- FC provides higher energy density than batteries (>500 Wh/Kg).

- Refueling with hydrogen gas or liquid fuels is simple. 

- No grid impact. 

- FCEV technology is in a development phase, Some pilot 

projects are currently being tested.

- FC may be the leading EV energy source technology at the long 

term.

Hydrogen Filling Station
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Metal Air Batteries
- MA systems like Li-air, Zinc-air, Al-air, Si-Air are under development.

- MA battery energy density (>500 WH/Kg).

- Refueling the system is done by replacing the metal anode and the

electrolyte ςno impact on the grid.

- Future systems may be able to recharge  electrically.

- Extra development is needed ςsome disclose projects are very 

promising.

Lithium-Air cell
Revolt Rechargeable 
Zinc-Air Technology



Bi-Polar Plate Li-Air Battery
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* Ford Li-Air research
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APET (Taiwan) Zinc- Air Battery 
- Zinc filled pouch cells are assembled to a 30kWh battery and fit as       

an extra range energy source for EV,  provide extra 300km driving 

range before zinc replaced.

- The EV also uses a 10 kWh NiMh main power battery. 

- No need for a plug-in recharge.

www.salamanderian.com
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Leo Motors ςZinc-AirRange Extender

- Korean Company shows 2 electric trucks using Zinc-Air fuel cells 

with a 140 miles driving range.

- ZAFCis a generator refueled by using small zinc pellets and by using 

an easily removed chamber.

- ZAFC charged the EV battery.

www.leomotors.com



17

Switch EV Batteries

ÅA feasiblecurrent technology solution use current  battery 
technology.

ÅIndustry dilemmas:

- Will the EV makers design their car to use switch batteries?

- Will the EV industry accept standard switch batteries that can be    

switched at universal battery switch stations, or should a special 

switch station should be designed for each EV model?

- is the cost too expansive?



18

Electric Buses switch Batteries Project 
Å50 switch EV battery buses deployed inthe Olympic village in Beijing.

ÅMaximal driving range of 130 km and a maximum speed of 50 

km/h.

ÅBatteries slow recharge during night ς6 hours charge.

ÅThe project prove the switch battery concept but fail prove to be an 

economic solution.

Following the proof of concept - Mitsubishi Heavy Industries to 
Experiment With Switchable Battery Electric Buses (April 2010)
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Better Place Switch Batteries Project
ÅBetter Place developed a switch EV battery driving range solution to 

ōŜ ǳǎŜŘ ǿƛǘƘ wŜƴŀǳƭǘ 9±ΩǎΦ

ÅFirst pilot electric taxi project recently started in Japan.

ÅCost is an issue? - Can Better Place provide the solution at a 

reasonable cost?


