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ETHIOPIA  
!"!#$%&'"(!)!"(!"*&+%&,-.,/&

Distributed, Renewable Energy: 

LOW PROFILE WIND TURBINES- '()!*(+,-!.()!
/0(12.%-!34.,251#6!)267!,40826%+!/0(74*%!34*9!3(0%!
%.%*,02*2,:!10(3!#!)27%0!0#6$%!(1!)267!+/%%7+!,9#6!,9%!
*400%6,!3#0;%,!.%#7%0+<!=#*9!,40826%!8.#7%!9#+!7(48.%!
,9%!%6%0$:!(4,!/4,!(1!#6:!+232.#0!+:+,%3!#67!#7>4+,+!,(!
,9%!/()%0!.(#7<!?,!/0(74*%+!%.%*,02*2,:!#,!)267!+/%%7+!
7()6!,(!@!32.%+!/%0!9(40<!!

A9%+%!,()%0+!#B%0#$%!CD!5!ED!1((,!92$9<!F#G2343!(4,!/4,!/%0!,()%0!ED;H!)2,9!E@!,()%0+!/%0!#*0%<!I!
1#6+!/%0!,()%0!)2,9!J!8.#7%+!/%0!1#6!)2,9!#!&E!1((,!72#3%,%0<!!
!

 
VERTICAL AXIS WIND TURBINES-!!?6%G/%6+2B%!#67!462K4%!7%+2$6!*0%#,%+!/4..!(6!,9%!8#*;!+27%!

*(6,0284,26$!,(!CDLM!)267!*(6B%0+2(6<!?,!7(%+6N,!;2..!8207+-!046+!3(0%!K42%,.:-!
*#6!8%!26+,#..%7!26!*2,2%+!#67!8.%67+!8%,,%0!26,(!.#67+*#/%+<!O%6%0#,26$!
*(+,+!%+,23#,%7!#,!E<@!*%6,+!/%0!;2.()#,,59(40<!P3#..%0!462,+!)(0;26$!,($,9%0!
)2..!8%!3(0%!*(+,!%11%*,2B%!,(!842.7!#67!3#26#,#26<!

 

 

ROTARY ENGINE WINDMILL COMPRESSOR-!!A9%!Q(,#0:!R(3/0%++(0!
=6$26%!2+!#!/(+2,2B%!72+/.#*%3%6,!0(,#0:!7%B2*%!,9#,!%112*2%6,.:!*(3/0%++%+!#20!
,(!3(0%!,9#6!&@D!/(467+!/%0!+K4#0%!26*9-!26!#!B#02%,:!(1!+2S%+!#67!
*(612$40#,2(6+<!T%:(67!%112*2%6*:-!,92+!+:+,%3!2+!*(+,!%11%*,2B%!#67!%6#8.%+!
%6%0$:!+,(0#$%!,90(4$9!*(3/0%++%7!$#+<!A9%!4+%!(1!,92+!7%B2*%!)2..!#4$3%6,!
)26732..!+:+,%3+!8:!#..()26$!,9%3!,(!+,(0%!U%6%0$:V!467%0$0(467!26!,9%!1(03!
(1!*(3/0%++%7!#20!,(!8%!4+%7!#,!#6:!,23%!(6!#!,40826%!(0!#20!3(,(0<!

!

Water Solutions:  

 

SOLAR POWERED, LOW COST OZONE / ULTRAVIOLET 
PURIFIERS-!F2..2(6+!(1!+%6+%.%++!7%#,9+!#67!+%02(4+!2..6%++%+!%#*9!
:%#0!*#6!8%!,0#*%7!,(!46*.%#6!7026;26$!)#,%0<!!A92+!26%G/%6+2B%!#67!
*(3/#*,!7%B2*%!*#6!8%!4+%7!26!*2+,%06+-!0%+%0B(20+-!(0!)9%0%B%0!)#,%0!2+!
+,(0%7!(0!+,#6726$!,(!%.2326#,%!(0$#62*!,90%#,+!+4*9!#+!8#*,%02#-!B204+%+-!
#67!/#0#+2,%+<!!?,!2+!/()%0%7!8:!#!+23/.%!+(.#0!/#6%.!#67!+3#..!.(6$5.21%!
8#,,%0:<!!A92+!2+!#!*(3/%..26$!/0(74*,!1(0!72+,0284,2(6!,90(4$9!#!B#02%,:!(1!
0%.2%1!(0$#62S#,2(6+!,9#,!9#B%!1%)!#6+)%0+!,(!*02,2*#.!/(,#8.%!)#,%0!9%#.,9!2++4%+<!

!



!

!

!
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LOW-FLOW HIGH POWER WATER TURBINE- A9%+%!#11(07#8.%!)#,%0!+:+,%3+!$%6%0#,%!
%.%*,02*#.!/()%0!10(3!#!+3#..!/0(12.%!W0(4$9.:!&<@!+K4#0%!3%,%0+!*#6!
/0(74*%!&DD!XH!/%#;Y<!Z:70(5%.%*,02*!/()%0!2+!*400%6,.:!(6%!(1!,9%!3(+,!
*(+,5%112*2%6,!#67!#8467#6,!0%6%)#8.%!%6%0$:!+(40*%+-!84,!+411%0+!10(3!,9%!
.#0$%!2610#+,04*,40%!0%K420%7!,(!842.7!7#3+<!A92+!,%*96(.($:!)2..!80(#7%6!,9%!
3#0;%,!8:!70#3#,2*#..:!34.,2/.:26$!,9%!#//.2*#,2(6+!,90(4$9!+3#..572+,0284,%7!
462,+<!!!

[40!B%0:!#7B#6*%7!,)(5+,#$%!,40826%!#..()+!1(0!.()5/0%++40%!,(!92$9!/()%0!(4,/4,<!!

 

Waste to Energy: 
 
MINI -GASIFICATION- 
!
A9%0%!2+!#6!(//(0,462,:!1(0!F2625O#+212*#,2(6!,(!8%!4+%7!1(0!:#07!#67!7%802+!*.%#026$!,(!/0(B27%!*.%#6-!
0%6%)#8.%!/()%0!#+!)%..!#+!)#,%0!9%#,26$!#67!32*0(5+,%#3!,40826%!
%6%0$:!/0(74*,2(6<!H2,9!,9%!233%6+%!#3(46,!(1!*(..%*,#8.%!)((7!#67!
7%802+!#B#2.#8.%!:(4!)(4.7!9#B%!%6(4$9!,(!+4+,#26!#!+3#..!*(33462,:<!
&!,(6!(1!3#,%02#.!%K4#.+!JDD!X)!(1!%6%0$:\!!
!
A92+!+3#..%0!+:+,%3!26*(0/(0#,%+!#4,(3#,%7!14%.!1%%7-!#!/#,%6,%7!
*(384+,2(6!+:+,%3!,9#,!/0%9%#,+!*(384+,2(6!#20!,(!&DDD]^!26!#!34.,25
*#B2,:!0%10#*,(0:!*%0#32*!9%#,5%G*9#6$%0-!#!92$9.:!%112*2%6,!7()6570#1,!
*(46,%051.()!9%#,5%G*9#6$%0!,9#,!*(67%6+%+!,9%!3(2+,40%!(4,!(1!,9%!
%G9#4+,-!#67!#4,(3#,%7!/0($0#33#8.%!%.%*,0(62*!*(6,0(.+!26*0%#+26$!
(B%0#..!%112*2%6*2%+!(1!82(3#++!%6%0$:!10(3!I@L!,(!(B%0!_DL-!%B%6!)2,9!
)%,!14%.+<!

!
H%,!14%.+-!)2,9!4/!,(!E`a!,9%20!)%2$9,!
26!)#,%0-!#0%!702%7!#67!B#/(02S%7!
W/:0(.:+%7Y!8:!,9%!92$9.:!/0%9%#,%7!
26*(326$!*(384+,2(6!#20<!A9%!
#772,2(6#.!+,%#3!#*,+!#+!#!*#,#.:+,-!23/0(B26$!32G26$-!+/%%726$!
9%#,5,0#6+1%0!#67!+9(0,%626$!,9%!1.#3%!/#,9<!
!
A9%0%!2+!#!,0%3%67(4+!#3(46,!(1!*9%#/-!4+#8.%!%6%0$:!#B#2.#8.%!
,(!4+%!26!,9%!1(03-!,0%%!,023326$+-!+#)74+,-!.#675*.%#026$!)#+,%-!
.($+-!*946;+-!/%..%,+-!/%#,-!#67!#$02*4.,40#.!)#+,%<!!

 
A92+!+:+,%3!*#6!0%74*%!)#+,%!/0(74*,+!10(3!8:!JD5_DL!/%0*%6,-!
#67!%G,0#*,!,9#,!3#,%02#.!#67!*(6B%0,!2,!26,(!*.%#6!%6%0$:<!?,+!
/#0,2*4.#,%!%32++2(6+!#0%!I@!,23%+!*.%#6%0!,9#6!,9%!8%+,!
)((7+,(B%+!#67!+%B%0#.!,23%+!*.%#6%0!,9#6!,9%!8%+,!/%..%,!8406%0-!
#67!*(6+27%0#8.:!*.%#6%0!,9#6!,9%!#B%0#$%!(2.!1406#*%<!?1!:(4!#0%!

$(26$!,(!*.%#0!4/!32.%+!(1!1(0%+,!,92+!2+!,9%!8%+,!(/,2(6!1(0!7(26$!2,!*.%#6.:!)92.%!/0(74*26$!%6%0$:!,(!
+%..<!
!
A9%!8#+2*!7%+2$6!)(4.7!8%!#!R%0#32*!P,(B%!)2,9!#!O.:*(.!P,%#3!T(2.%0!#,,#*9%7!,(!#!,40826%!,(!
/0(B27%!%.%*,02*2,:<!

 
 
 
GASIFICATION-A92+!+:+,%3!*#6!0%74*%!)#+,%!/0(74*,+!10(3!+%)%0!+.47$%!,(!*(33(6!,0#+9!WFPHY!

8:!JD5_DL!/%0*%6,-!#67!%G,0#*,!,9#,!3#,%02#.!#67!
*(6B%0,!2,!26,(!*.%#6!%6%0$:!(0!14%.+<!?6!,92+!84+26%++!
3(7%.-!/%(/.%!)2..!/#:!:(4!,(!#**%/,!,9%!0#)!
3#,%02#.+!:(4!6%%7!W,2//26$!1%%+Y-!:(4!*#6!%112*2%6,.:!
+(.B%!+%B%0#.!%6B20(63%6,#.!,90%#,+!W%.2326#,%!
9#0314.!3%,9#6%!%32++2(6+-!,#;%!,9%!+,0%++!(11!
723262+926$!.#6712..!+/#*%-!#67!72+/.#*%!%6%0$:!
/0(74*,2(6!,9#,!(,9%0)2+%!)(4.7!4+%!1(++2.!14%.+Y-!
#67!,9#,!/0(74*%+!#!B#.4#8.%!*(33(72,:!,(!+%..<!!!



!

!

!
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ANAEROBIC DIGESTION-A92+!,%*96(.($:!6(,!(6.:!72+/(+%+!(1!(0$#62*!)#+,%!+,0%#3+<!?,!%112*2%6,.:!
*0%#,%+!82($#+-!82(14%.+!#67!(,9%0!B#.4#8.%!8:/0(74*,+-!26*.4726$!82(59:70($%6!#67!82(53%,9#6%!
$#+%+<!A9%+%!82($#+%+!#0%!*.%#6!14%.+-!4+#8.%!1(0!$%6%0#,26$!
%.%*,02*#.!#67!,9%03#.!%6%0$:!26!/(,%6,2#..:!.#0$%!%6(4$9!
B(.43%+!,(!/%6%,0#,%!+48+,#6,2#..:!26,(!,9%!%G2+,26$!/%,0(.%43!
#67!/%,0(*9%32*#.!3#0;%,+<!!
!
A9%!/0(*%++!2+!+23/.%!#67!+,#8.%<!A9%0%!2+!6(!7%/%67%6*:!4/(6!
46/0(B%6!,%*96(.($2*#.!7%B%.(/3%6,+!26!,9%!/0(*%++!7%+2$6<!
!!

 
 
 
 
PLASMA WASTE-to-ENERGY- [6%!(1!,9%!3(+,!/()%014.!,%*96(.($2%+!1(0!,9%!,0%#,3%6,!(1!,(G2*-!
(0$#62*!(0!/.#+,2*!)#+,%!2+!/.#+3#5*9%32*#.!,%*96(.($:!8#+%7!(6!#!/.#+3#!#0*-!)92*9!:2%.7+!+:6,9%+2+!
$#+!W#!32G,40%!(1!R[!#67!ZEY<!A9%!3#26!#7B#6,#$%+!(1!/.#+3#5*9%32*#.!,%*96(.($:!2+!,9#,!2,!*#6!8%!
462B%0+#..:!#//.2%7!,(!#!)27%!B#02%,:!(1!)#+,%!W26*.4726$!(0$#6(*9.(026%-!3%72*#.-!#67!32.2,#0:!)#+,%+Y!
#67!*#6!8%!23/.%3%6,%7!26!0%.#,2B%.:!+3#..5+2S%7!3(82.%!3(74.%+<!!
!
Z()%B%0-!)27%!/0#*,2*#.!#//.2*#,2(6!(1!/.#+3#!,%*96(.($2%+!2+!
9267%0%7!8%*#4+%!,9%!%G2+,26$!/.#+3#!#0*!,(0*9%+!%0(7%!#67!0%K420%!
*(+,.:!26%0,!$#+%+!#+!#!/.#+3#51(0326$!#$%6,<!b!6%)!/#0#72$3!9#+!
8%%6!7%B%.(/%7!8#+%7!(6!.2K427!3%,#.!%.%*,0(7%+!)92*9!7(!6(,!
%0(7%<!A9%0%1(0%-!,9%!+%0B2*%!.21%!(1!,9%!/.#+3#!*9%32*#.!0%#*,(0!2+!
*9#0#*,%02S%7!8:!#!/0#*,2*#..:!460%+,02*,%7!+%0B2*%!.21%!(1!,9%!

%.%*,0(7%+<!!
!
H2,9!.2K427!3%,#.!%.%*,0(7%+-!92$9!
%112*2%6*:!+,%#3!*#6!6()!8%!4+%7!#+!#!/.#+3#51(0326$!$#+!#67!,9%!
0%#*,(0!*#/#*2,:!*#6!8%!26*0%#+%7!/0#*,2*#..:!)2,9(4,!0%+,02*,2(6<!
^40,9%0-!3%,#.+!26!,9%!)#+,%!*#6!/(,%6,2#..:!8%!%G,0#*,%7<!!
!

!

 
 

 
 
SOLAR & THERMAL ENERGY: 
 
SOLAR CONCENTRATION WITH MIRRORS OR FRESNEL LENSES- 

!

!
A9%!#7B#6,#$%!,(!,92+!7%+2$6!1(0!*(6B%0,26$!P46!26,(!+,%#3!%6%0$:!2+!,9#,!2,+!+*#.#8.%-!#11(07#8.%!#67!
*(46,+!#+!P(.#0!"()%0!1(0!$0#6,+-!0%8#,%+!#67!26*%6,2B%+<!b!462,!+232.#0!,(!,9%!(6%!#8(B%!*#6!/0(74*%!
#0(467!&DX)<!1(0!#0(467!cE5C<!/%0!)#,,!,(!26+,#..<!!
!
P(.#0!"#6%.+!046!8%,)%%6!c&E!,(!cED!X)!,(!26+,#..!)2,9!,9%!%6,20%!2610#+,04*,40%<!
!
[6%!#*0%!(1!,9%+%!462,+!*#6!/0(74*%!8%,)%%6!@DD!X)!,(!&!F%$#)#,,!(1!/()%0<!A92+!)2..!#..()!:(4!,(!
8%!#!UP(.#0!^#03V!74026$!+/026$!#67!+433%0<!!!
!
?6!#772,2(6!2,!)2..!#.+(!1.#+9!8(2.!)#,%0!1(0!9%#,26$!#67!72+,2..#,2(6!#67!/0(B27%!0#72#6,!9%#,26$<!



!

!

!
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WASTE HEAT RECOVERY PLANT- 
!
A9%03(7:6#32*#..:-!,92+!2+!#.+(!(6%!(1!,9%!3(+,!%112*2%6,!)#:+!,(!*(6B%0,!,9%03#.!%6%0$:!W9%#,Y!,(!
3%*9#62*#.!%6%0$:<!!
!
A9%!^0%(6!A40826%!+:+,%3!2+!#!462K4%!#00#6$%3%6,!(1!(115,9%5+9%.1!*(3/(6%6,+!*(3826%7!)2,9!(40!
/#,%6,%7!!"#$%&'!$()'!$#(*+)<!!A9%!*(3/(6%6,+!*(6+2+,!(1!*(33%0*2#..:!#B#2.#8.%!,408(5%G/#67%0+-!
9%#,!%G*9#6$%0+!#67!#!/43/-!#B#2.#8.%!10(3!643%0(4+!3#641#*,40%0+<!!!
!
A9%!+:+,%3!*(3/(6%6,+!9#B%!32..2(6+!(1!9(40+!(1!0%.2#8.%!#67!
6%#0.:!3#26,%6#6*%!10%%!+%0B2*%-!/023#02.:!26!0%126%02%+-!
/%,0(*9%32*#.!#67!$%(,9%03#.!/.#6,+<!!A408(5%G/#67%0+!9#B%!
8%%6!4+%7!1(0!7%*#7%+!26!94670%7+!(1!#//.2*#,2(6+!#67!#0%!4+%7!
,(!702B%!$%6%0#,(0+-!/43/+!#67!*(3/0%++(0+!26!,9%!3(+,!
7%3#6726$!(1!#//.2*#,2(6+<!!
!
!
!
!
!
!

!

!

!

!

!

!

!"#$%"&'()**$'+*,-$./.01*23'445!WUdOAVY!*(33%0*2#.2S%+!#67!26,%$0#,%+!*.%#6!%6%0$:-!)#,%0-!
)#+,%!#67!,0#6+/(0,#,2(6!+(.4,2(6+<!dOA!#00#6$%+!146726$-!#++2+,+!26!842.726$!/0(12,#8.%!84+26%++%+-!
#67!/0(B27%+!*9#66%.+!,(!)(0.7)27%!3#0;%,+!,90(4$9!.2*%6+26$!#67!/0(>%*,+<!
!!
dOA!9#+!#6!%G,%6+2B%!26,%$0#,%7!/(0,1(.2(!(1!U*.%#6V!,%*96(.($:!+(.4,2(6+<!A9%!,%*96(.($:!/(0,1(.2(!2+!
8#+%7!(6!0#/27!*(33%0*2#.2S#,2(6!#67!02+;!3#6#$%3%6,<!F#6:!(1!,9%!,%*96(.($2%+!#0%!1(*4+%7!(6!
80(#7!72+04/,2B%!3#0;%,!%6,0:!8:!/0(B2726$!+(.4,2(6+!,(!7%B%.(/26$!6#,2(6+<!A9%!+*(/%!2+!$.(8#.<!!!
!
dOA!*#6!/0(B27%!/0(1%++2(6#.!3#6#$%3%6,-!126#6*%-!3#0;%,26$-!84+26%++!7%B%.(/3%6,-!+,0#,%$2*!
/#0,6%0+92/+-!72+,0284,2(6!*9#66%.+-!126#6*%-!%,*<!!dOA!2+!#**(3/.2+9%7!26!)(0;26$!)2,9!e62B%0+2,2%+-!
O(B%063%6,!#$%6*2%+!#67!%B%6!,9%!3(+,!%**%6,02*!26B%6,(0+<!!!
!!
dOA!#.+(!/0(B27%+!#7B2*%!,(!,9%!26B%+,3%6,!*(33462,:-!%<$<!!9%7$%!1467+-!'==f!/0(>%*,+-!#67!
7%B%.(/26$56#,2(6!+4+,#26#82.2,:!/0(>%*,+<!!H2,9!%G,%6+2B%!2674+,0:!*(6,#*,+!#67!0%.#,2(6+92/+-!dOA!2+!
#8.%!,(!8026$!#!)27%!0#6$%!(1!%+,#8.2+9%7!+(.4,2(6+!,(!#.3(+,!#6:!+4+,#26#82.2,:!/0(>%*,!#6:)9%0%!26!,9%!
)(0.7<!
!!
dOA!*(6+4.,+-!7%B%.(/+!#67!23/.%3%6,+!+:+,%3+!,9#,!#0%!,04.:!+4+,#26#8.%<!

   For more info, contact Bill Levine/ billlevine@ca.rr.com


