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ÝáÜ ðÙÛ# âðÝêÜÝ ð
Ùð åÝäñ ÛÝÚáØÜ áðÙßä ,

   òáßãÝèÜ òðÙÝßÜ3/08 òØ òðÚÝé  "âðã "2008 ,âãÙ ÝèÛæêÝ ÝèßàÙÜñ áìã . òñÛïÝæ ÜáÜò ÜØÙÜ òðÙÝßÜ

éñò áòèñÜ éèãä" à)2009( åáÙßðÝæÜ åáðáîïòÜ òØÝ éèãÜ òáèãò òØ äáãòÝ .

 ðÝßáØÙ ÜèñÜ åááïòÜ åñÚÜ òèñ åÝãáéä çÝáêÜ åÝá)ðÙæàìé ñÛÝßÙ(  çÝèïò òØ òÝèñä ÝèîäØèñ ðßØæ

æØ"á .æØ ðáãÞæ äñ ÝòÝðàìòÜ åê" ðßÙèÜ áçááÛð çèÝð ,òãÝÙéò ÜðîÝè .çÝèïòÜ áìä , òÞãðæ ðÙß ðàìòÜ åØ

ÜîêÝæ ðÙß Ýìáäßá .ÜîêÝæÜ áðÙß çáÙæ ëáäßæ Øîæè Øäñ ðßØä , åáðÙßÜ äñ òáääãÜ ÜìéØä êáîÜä ÝèîäØè

çÝèïòÜ òØ òÝèñä ,ðñÝØ çãØñ . äñ ÝòðáßÙ òØ ðñìáØ ðÙÛÜçïðÙ áéÝáæØ ðáãÞæä "á . ÜÛÝòîáðï çÝêæñä(ïØ 

ñÛßÜ ðáãÞæÜ äñ ÝòðáßÙä Ûê ðáãÞæã ñæñä òÝØèñ .

 äñ ÝòêîÜ òØ ÝèØÙÜ òæÛÝïÜ òðÙÝßÙîáðï çÝêæñ(ïØ áìÝðáØÜ áÚÝäÝðÝØàæÜ ÛÝÚáØÙ åáðÙßã ëðàîèñ 

)EMS( .æØ òîêÝæ ðÝñáØ ðßØä"òáæñð ÜñïÙ ÝèßäñÝ áìÝðáØÜ ÛÝÚáØÜ åê òÝÙòãòÜ ÜäßÜ á . éèã ðßØä

ÝèòñïÙÙ çÝáÛ ðßØäÝ åÛðàéæØÙ ðÙÝàïÝØÙ åááïòÜñ åÜäñ áòèñÜ ,áìÝðáØÜ ÛÝÚáØä ÝèäÙïòÜ áã ÝèðñÙòÜ .

ÛÝÚáØÜ åê Ýèäñ ðñïÜ ñáØ òÝáÜä Ýæîê äê äÙáï çÝêæñ .

æØ òîêÝæ äñ ÜèÝðßØÜ ÜÙáñáÙ"Ù ÜæááïòÜñ á- ÜãÝèß äñ áñáäñ ðè)24.12.08( , éèãÜ äê åáàðìÜ ÝêÙïè

áòèñÜ , ÙßðÝæÜ ðáîïòÜÝ äáÚðÜ ðáîïòÜ òñÚÜ áèæÞ)òÛðìè ÜêáÛá ÝØð( . ÝðãÞä ñÛïÝá ÜèñÜ éèãÜ áã êÙïè çã

 äñçñÙäØ äØáèÛÞ " äñ çÝñØðÜ âðÝêÜ ä"äØðñáÙ ÜáÚÝäÝðÝØàæ  ."òááÜ ÝÞÜæØ òîêÝæ äñ ÜèÝðßØÜ ÜÙáñáÜ " á

òáßãÝèÜ .æØ òÞãðæ òÝðñæä åáÛæêÝæ òÚîÜä éìÝàÜ òØ ÝäÙïò ÙÝðïÙ" á)Ýá"ð ,ðÙÞÚÝ ðáãÞæ( æØ òîêÝæÝ" á

)åáðÙß ÜèÝæñ( , òðÝïáÙ òÛêÝ)ÜñÝäñ(  ÜãðÛÜ òÛêÝÝ)ÜñÝäñ( .ØÝÛÙ ßÝäñä ñá éìÝàÜ òØ"ä Ûê ä-ã" àÙñ Ø

éñò" à)15.2.09 (

çÝØàáÙä åáðæØæ òñÚÜä òÝáÝðñìØÜ ñÝäñ òØ åáðÙßä ðáãÞÜä áèÝîðÙ åÝáéä :

1. åáðæØæ )àÝìáñ ÝðÙêá( 2 .òÝæáñð\òÝÙÝÚò)  - "camera-ready" ÙòÝãÜ òÝáðßØ äêÝ àÝìáñ Øää]Üãáðê ,

çãÝòÝ òáèÝñä Üãáðê[ (3 .áðáîïò åáðæØæ ) ÙßðÝæ - òÝßìä3 åáÛÝæê ]åÝïæ áØðæÝ åáðÝáØ ääÝã[ - òáðÙêÙ( 

 åáàáìñ òê áÙòãÙ ÝæéðìòÜñ)"("camera-ready .  äîØ áÝîæ ÝèáØñ äÜïä ÝêáÚá ÝääÜ åáðæØæÜñ ØáÜ ÜðàæÜ

ÝäØ òê áÙòã ,çãÛêòÜäÝ Øðïä äãÝá . ëÛ äê òáðÙêÙ ñÚÝá ðæÝßÜA4 òèãòÙ éìÛÝáÝ WORD , ÚÝéæ òÝáòÝØÙ

DAVID äÛÝÚÙ 12Ý ðáîïòÜ ëÝÚÙ -14òÝðòÝãÙ  , òßØ ÜðÝñ äñ ßÝÝðÙÝ) àÝìáñä åáðæØæúäÝìã ßÝÝð ( .òðòÝãÜ ,

åñ/Øäæ òÝæñ/ðÙßæÜ äñ åá/ åá)åáðØò Øää(  ðïßæÜ êîÝÙ ÝÙ ÛéÝæÜ äñ ÜØäæ òÙÝòãÝ)ÛÝïáæ ääÝã( ØÝÛÝ" ä

 òÝñÚÛÝæ òÝáòÝØÙ ÝêáìÝá)BOLD( .ØÝÛÙ áäØ ßÝäñä ñá ðæÝßÜ òØ"òÙÝòãÜ áìä ä :goldrey@mail.biu.ac.il 

 

ÜãðÙÙ,  

 

âááðÛäÝÚ ðáØá ,ìÝðì ' éÝàáðæØ

ÜÙáÙéÜÝ ÜáìðÚÝØáÚä ÜïäßæÜ ,ðÙ òàáéðÙáèÝØ- çäáØ

mailto:goldrey@mail.biu.ac.il
mailto:goldrey@mail.biu.ac.il
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 òÝæáñð

Ýèäñ òêÜ Ùòã äñ òáàèðàèáØÜ ÜñÛßÜ ÜðÝîÙ òæéðìòæÜ ÜèÝñØðÜ ÜæáñðÜ Ýèáèìä .

 áãèØ ðáî òäêÙ ÜñÛß ßÝð òèáÙðÝàÙ òïéÝê ÜæáñðÜ)ðêñÜ òèÝæò ÜØð( . ÜæÝÛ Üäñ ÜèÙæÜ

 åñÙ ðãÝæÜ ÜÞä ÛØæ"éÝáèÝÙé ") áÝæÛ áÙßÝð âòß äêÙã êÝÛáÜS(  òÝñäß òÝßÝðä åÚ åáØòæÝ

òáéßá .ááæèáÛÝðáÝÝØ òÝèÝðòá åê òáïäß òìàêæ Ýä ñáñ âãÙ ðìÝñæ éÝáèÝÙé Üñêæä ÝÜÞå 

äáÚðÜ éÝáèÝÙéÜ äê åáðÝðÙ .

ãèæÜ ØÝÜ ðæØæÜ ÙòÝã " òðÙß äñ ä"òáÝÝäçáÚðèØ  "ÜèáÙðÝàÜ òØ òðîááæÜÝ ÜØáîææÜ . ðØÝèá ñÛÝßÙ

ÜèáÙðÝàÜ äñ ÜèÝñØðÜ ÜèïòÜÜ åááïòò ÙÝðïÜ .ßàñÙ Üæîê òØ ßáãÝò ØáÜ åØ , òîáðìä åÝðÚä ÜáÝñê ØáÜ

ÜáÚðèØÜ åÝßòÙ âðÛ . òßò åÚ êáìÝÜä ÜòááÜ ÜäÝãá Ýèáèìä ÜæáñðÜ"åáñÝÛáß " ÝØ"ÜáÚðèØÝ ÜáÚÝäÝðÝØàæ ."

åàê áðìæ ßÝäñä åáðßØ åááäØáîèàÝì åáÙòÝãä åÚ íáðæò ñæñò òØÞ Üæáñðñ ÜÝÝïè .

Û ÜßäîÜÙ#òáÝÝä òðÙßÝ Ùðì ðç "

 

The Personal History Behind an Israeli Wind Innovation 

 

Daniel Farb, CEO, Leviathan Energy, 

 www.leviathanenergy.com 

A string of seeming coincidences led me to develop a series of innovations in the renewable 

energy field. I moved to Israel in July 2005 and started working for a patent law firm (Mark 

Friedman, Ltd.) to help clients write biomedical patents. My youngest children went on a trip that 

summer, and the camp needed adults to accompany them. I came, and one of the stops was the 

Weizmann Science Center Park. As I was watching the wave pool, I had a Eureka moment;  

I thought of a way to improve the extraction of energy from waves and other sources of 

renewable energy. 

The basic concept was structuring the flow in order to make the energy available from a flow of 

fluid much more efficient. The basic relevant formula is the relationship of power to the velocity 

cubed. (In waves, one also has to consider the relationship to the wave height squared.) Other 

formulas of fluid flow such as Bernoulli and Navier-Stokes are also relevant. 

I began by reviewing physics textbooks and searching patents, and found that my concepts 

were indeed innovative. First, I patented my wave invention; I obtained help in developing the 

concepts from Avner Farkash, a mechanical engineer working for the same law firm, who is now 

our head of research and development. 

After developing the wave device, I turned my attention to non-wave flows of fluid such as 

wind. Airfoils and shrouds have been known in the past to affect the energy flow, but there has 

never been a practical implementation of them. I had the insight that using a partial and hollow 

foil shape would be both more efficient and cheaper and lighter to produce than traditional airfoil 

shapes. This went against the accepted logic of aircraft design, but I was designing turbines, not 

aircraft. 
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At this point, the head of the engineering department of Tel Aviv University introduced me to 

Professor Moshe Rosenfeld, a world-renowned expert on applications of Computational Fluid 

Dynamics - a kind of virtual prototyping of fluid flows that is commonly used in the aircraft 

industry. We produced models of fluid flow for many types of turbines and foil shapes. One of 

them is the foil shape that we are using as a part of our new vertical axis wind turbine; it is 

superior to traditional airfoils at increasing the velocity to the blades at short ranges. This concept 

is useful for any turbine, but is especially useful for low wind speed climates, such as the 

Mediterranean, because it shifts the whole power curve to operate at lower speeds. For example, 

two meters per second wind might really become three meters per second at the point it hits the 

blades. In fact, our first prototype started turning at 2.1 meters per second, whereas most wind 

turbines start at 3 meters per second. 

I incorporated Leviathan Energy in 2006 and we began designing and building a variety of 

products, including a new vertical axis wind turbine. Such turbines are particularly suited for uses 

near people, such as rooftops, gardens, and farms, since they are quiet and low-maintenance. 

They have particular relevance for crowded countries such as Israel where there is a shortage of 

open space for gigantic megawatt wind turbines. In addition, distributed generation of power is a 

security asset. 

We built and installed the prototype pictured here and 

installed it in our experimental wind farm at Rotem 

Industrial Park in early 2008. Most of the prototype 

manufacturing was at factories in the Beersheva area. For 

current mass manufacturing, we moved to ISO-certified 

facilities in the Negev. We called it the Wind Lotus because 

it is surrounded above and below with a shape that 

reminds one of a lotus. 

Wind Lotus version 2, shown on the front cover, is now 

in production in Israel and achieving early sales in the US 

and Israel, while we are developing many other markets for 

sales. It will come with a choice of a 3.5 or 5-kilowatt 

generator. It provides more power at a lower cost than 

turbines in its class. 

An important factor in determining small wind turbine feasibility is the annual wind velocity 

distribution for a given location. Most of the wind velocity data available in Israel was not sampled 

with wind turbines in mind. Since the power of wind depends on the velocity cubed, minute 

differences of wind velocity can be significant in calculating expected annual output. The 

topography in Israel is such that appreciable changes in the wind velocity occur over small changes 

in location. The difference between hourly-sampled wind data and minute-sampled wind data can 

give a difference of over twenty percent in the estimate for the annual energy output. This is 

relevant to users of the Wind Lotus, because it increases the upside effect of these changes in 
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wind velocity more than other turbines, so that its power output is much higher than what one 

would expect from looking at the average velocity alone.  

Leviathan Energy has grown to include other distinguished Israeli managers, such as  

Gadi Hareli, the COO, a distinguished entrepreneur with an electrical engineering background and 

experience in the high tech and communications industries, Joe Van Zwaren, VP of Business 

Development, a physicist who formerly worked in the Ministry of Science and developed 

numerous nanotechnology projects, and Ken Kolman, director of manufacturing, an industrial 

engineer who has directed manufacturing operations in 30 countries. 

In addition to the Wind Lotus, the company has launched two more products: The Wind 

Energizer, which increases the power output and decreases the maintenance costs of large wind 

turbines, and the Benkatina Turbine for in-pipe hydroelectric power. More details are available at 

www.leviathanenergy.com. 

 

 

 åáðæØæ áðáîïò

áÙ òê áÙòãÙ ÝæéðìòÜñ åáðæØæ äñ åáÙßðÝæ åáðáîïò ØáÙè ÜÞ ðÝÛæÙ"ä .

åáðÙßæÜ äñ åòÝáðßØ äêÝ åèÝñäã åáØÙÝæ åáðáîïòÜ . ÝèæÛïÜñ ðßØæ) òÝÙáñß ääÚÙ

ðæØæÜ( ÙÝßÝ çÝðñ äñ åðæØæ ðáîïò òØ 'ÛßØ ÙßðÝæ ðáîïò ïð òØÞ òðÙÝßÙ ØáÙè .

 çÝéäèîã Ùïêá äñ ðæØæ çØã ØÙÝæ áèñÜ ðáîïòÜ åÝïæÙ)âñæÜÙ ÜØð( 

    

 òáæðò ÜØæÛÜ òðÞêÙ ðáêÜ òìÝß åÝðä êïðïÜ áèì ÜÙÝÚÙ åÝßÜ áØ çáÙ ÜÛðìÜ
âááðÛäÝÚ ðáØá -ÜÙáÙéÝ ÜáìðÚÝØáÚä ÜïäßæÜ -ðÙ òàáéðÙáèÝØ. çäáØ

 

Ù êáìÝÜ áðÝïæÜ ðæØæ -
Goldreich, Y., 2006: ñGround and top of canopy layer urban heat island partitioning on an airborne imageò 

Remote Sensing of Environment, 104, 247-255. 

 

ØÝÙæ 

 åáèááÝÝäæ òÝáæðò òÝØæÛÜÙ ÙßðèÜ ñÝæáñÜ)ÜæÚÝÛä :Roth et al., 1989; Kim, 1992(  åáéÝàæÝ)ØæÚÝÛä :

Goldreich, 1985, 1992; Eliasson, 1992( ðáêÙ áæðòÜ åÝßÜ áØ ðïßÙ ,òÝáðïáê òÝáêÙ áòñÙ äïòè :

 ßàñÜ áèì áèÝòè òØ òääÝã ÜØæÛÜÜñ ÜÛÙÝêÜÝ åáèááÝÝä òÝØæÛÜÙ ÜãÝæèÜ ÜáîÝäÝÞðÜ)åáñáÙã Ýæã ,òÝãðÛæ ,

òÝðîß ,åáïðØì(  åáòÙÜ òÝÚÚ äñ ÝäØ åê ÛßáÙ)canopy layer( . áèÝðáêÜ åÝßÜ áØ Þãðæ òØ ðòØä ïÛîÝæ åØÜ

åáßàñæÜ áèñ çáÙñ åááæðòÜ åáØèòÜ çáÙ ÛáðìÜä áäÙæ ÝääÜ òÝØæÛÜÜ äê ? ÛáðìÜä ñá ÜäØñÜ äê òÝèêä áÛã

 åÝßÜ áØ äñ åáÞãðæÜ åØÜ àáäßÜäÝ åÜæ ÛßØ äãñ áÙßðæÜ ÜèÙæÜ òØ ÛðìèÙ ßòèäÝ ÝääÜ åáéäìæÜ áèñ çáÙ

áèñÜæ ÛßØÜ åáïßÝðæ ÝØ åáììÝß .

ðïßæÜ òÝàáñ 

ÜàÝñì ÜèáØ åáèÝÛèÜ åáßàñæÜ áèñ çáÙ ÜÛðìÜ  . ÝèñæòñÜ ÜÙ òæÛÝï Üàáñä)Soshany et al., 1994 (

òÝêðÚæ ðìéæ ÝØîæè òÝÚÚÜ òØ ÛÛÝÙä . äÜèòÜñ òÝØæÛÜ ÛÝÙáê äñ òÝàáñÙ òÝÚÚÜ òØ òÝÜÞä ÜáÜ çÝáØðÜ
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åáÙäñ ðìéæÙ . áã Øîæè åèæØ"áÝïáè " äñ ïÝáÛ ÚáñÜ òÝÚÚÜ81-92% , ÜñáæÚ áòäÙ ØáÜ òØÞÜ ÜïáèãàÜ

áßãÝèÜ ðòØä ïð ÜæáØòæÝ .ðÝìáñ Øää åäÝØ òÝÚÚÜ òØ ÛáðìÜä òÝðßØ åáãðÛ ðìéæÙ Ýèáéáè .

 òÝÚÚ ØäÝ åáñáÙã ðÝòáØÙ ðÙÝÛæ åêìÜÝ ÜñÛß òÙñßÝææ Üàáñ ÜØîæè ÜèÝðßØä)Tzur, 2000( . ÜàáñÜ

   òáäáä òáæðò ÜØæÛÜ äê ÜæÚÛÝÜ)1.3×6.5ï "æ(  áñØðÜ åáïéêÜ Þãðæ äñ)ã-2×2ï "æ(  ÚðÝÙéèÜÝá äñ) åÝðÛ

ÜïáðìØ(  ÜòÙáÙéÝ) ðÝáØ1( . ðÝáØ2òÝÙÝßðÜ äñ ÙñßÝææÜ ðÝòáØÜ äêìÝÜ Ýáäêñ êàï Úáîæ  . ÝòÝØ ØÝÜ ðÝáØÜ

 áêïðïÜ åÝßÜ áØ Þãðæ ðÝòáØä ÝèñæòñÜ ÝÙñ ÛßØ)Goldreich, 1985( áßãÝèÜ ÜÞæ àêæÙ ÜèÝñÜ ßàñ äê . ðòá

çã äê , åÛÝïÜ ðïßæÙ ÝèñæòñÜñ áÙßðæ ßÝòáèä Üàáñ ÜòÝØÙ çØã ñæòñèúáæØòæ òàáñ - ïßðæ

)DISTCORMAT( . ïßðæÜ áæØòæ òàáñ)Goldreich, 1984(  ÜÛÝïè äãæ ïßðæÜ çáÙ åØòæ áæÛïæ Ùñßæ

òÝÛÝïèÜ äãä ÜîáðàæÙ , åÜäñ áìðÚÝØáÚÜ âðêÜ ÛÚèã)áæðòÜ âðêÜ Ýèäñ ÜðïæÙ( òÝÛÝïè çòÝØÙ . äñ åÝïáæÜ

 åØòæÜ åÛïæ ÝÙñ ðòØÜ ØÝÜ åÝßÜ áØ Þãðæ) áÙÝáß ÝØ áäáäñú ÝèñæòñÜ ÜÙ ïßðÜ òáîïèÝìÙ áÝäò ] áäáäñ

ðØáèáäÜ ïßðæäá[ (ðòÝáÙ ÜÝÙÚÜ ØÝÜ . ÜØæÛÜÜ äã ðÝÙê ÝÙñÝß ïßðæÜ áæØòæ)ALL( , òÝÙÝßðÜ ðÝÙê) áèì

 êïðïÜGR(  ÛðìèÙ òÝÚÚÜ áßàñæ ðÝÙêÝ)ROOFS( , áìä ïßðæÜ áæØòæ òØ ÝèîðÜÝ13ïßðæ òÝáîïèÝì  .

)˶˸ˣ˧ ˶˧ˢ˟ -˶˸ˣ˧ ˫˥(  ˴˸" ˧˷˞˶ˢ ˫˧˵˯˰ˢ ˤ˩˶ˬˢ ˪˷ ˧ˬ˶˸ ˞)˰ˬ"˶( ˠ˶ˣ˟˯ˮˢˣ˧ ˪˷   ˶ˣ˧˞1:  

. ˶ˣ˧˞2 : ˶ˣ˧˞ˬ ˰˦˵1 ˫˧˷˧˟˩ˢ ˪˷ ˢ˰˧˟˴ˢ ˧˶˥˞ 


