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Abstract A%0an!e" #n renewable-energy "or!e" "!) a": $)e #n0en$#on o ()o$o0ol$a#! !ell"2 *egawa$$ w#n% $rb#ne"2 )#g) genera$#0e !a(a!#$y wa$er $rb#ne"2 an% $)e grow#ng !a(a!#$y $o $#l#+e na$ral na $ral ga" wa" re"(on"#ble or abo$ 34 o $)e $o$al energy (ro%!$#on worl%w#%e by $)e en% o o  /1(EIA5 N5(565 7!) labor2 an% re"ear!) #" go#ng #n$o $)e #*(ro0e*en$2 an% $)e "e o renewable-energy5 In /112 worl%w#%e #n0e"$*en$" #n renewable-energy ro"e 84 ro* /1 $o $o$al 9;5 b#ll#on
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Introduction E0ery one )a" "een $)e (#!$re" o b#r%"2 #")2 an% !oa"$al lan%"!a(e" !o0ere% #n o#l5 We We )a0e all )ear% abo$ global-war*#ng an% $)e %e(le$#on o $)e o+one layer %e $o !arbon %#o=#%e e*#""#on"5 We )a0e )ear% abo$ a!#% a! #% ra#n an% #$>" !orro"#0e ae!$"5 We We are all aware o $)e %anger" #n0ol0e% w#$) n!lear energy w#$) "!) e=a*(le" a" C)ernobyl2 an% $)e *ore re!en$ F.")#*a (lan$5 E0en w#$) all o $)e"e (ere!$ e=a*(le" o $)e %e"$r!$#on o or only )o*e2 Ear$)2 we )a0e !on$#ne% $o "e o""#l el" an% o$)er )a+ar%o" energy "or!e"5 I$ %oe"n>$ *a.e "en"e $)a$ o$)er !leaner2 *ore en0#ron*en$ally r#en%ly energy "or!e" )a0e been .now or )n%re%"2 e0en $)o"an%" o year"2 ye$ #$ #" only re!en$ly $)a$ we )a0e a!$#0ely (r"e% $)e"e al$erna$#0e "or!e"5 T)#" (lane$ #" #n %#re nee% o greener energy5



Solar Energy



I$ #" no *y"$ery $)a$ $)e Un#$e% S$a$e" #" e=$re*ely %e(en%en$ %e (en%en$ on ore#gn o""#l el"5 E0er "#n!e $)e early 1?@"2 $)e U5S )a" #n!rea"e% #$" rel#an!e on ore#gn o#l "((l#e" a$er e=(er#en!#ng an o#l "((ly %#"r($#on 
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Solar Energy – !e Past  T)e no$#on o "#ng $)e (ower o $)e Sn a" an abn%an$ a bn%an$ (ower "or!e #" no$ new2 a" a *a$$er o a!$2 $)e an!#en$ Gree." "e% solar arc!itect"re# wa r* ( $)e#r )o*e" a" a arc!itect"re# U"#ng $)e ray" o $)e Sn $o war* "b"$#$$e or #re woo%2 w)#!) wa" "!ar!e %e $o $)e a!$ $)a$ ore"$" #n (o(la$e% area" were be#ng ra0age%2 "lowly b$ "rely be#ng w#(e% o$ 


Solar Energy – !e Present  Solar Energy $)rog) $)e "e o ()o$o0ol$a#! !ell" !e ll" #" a#rly new2 new2 an% $)e "e o $)#" $e!)nology #" re"(on"#ble or le"" $)an one $en$) o one (er!en$ o global energy %e*an%"2 )owe0er $)e re"l$" o "#ng $)#" $e!)nology are (ro*#"#ng 
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w#ll be "e% on $)e roo $o )ea$ l##% w#$)#n $)e b#l%#ng" (#(e" $o (ro0#%e )o$ wa$er5 


Solar Energy – !e $"t"re A!!or%#ng $o $)e ar$#!le $"t"re %ses o& Solar Energy Energy,, "!#en$#"$" are loo.#ng or *a$er#al" $)a$ !an ab"orb an% !on0er$ "nl#g)$ #n$o ele!$r#!#$y *ore e#!#en$ly5 T)ey are al"o )o(#ng $o "e "olar  (ower or *ore $)an "$ (ro%!#ng large a*on$" ele!$r#!#$y $o (ower )o*e"2 ne#g)bor)oo%" an% e0en$ally !#$#e"2 b$ $)ey are al"o eager eag er $o %e0elo( "olar $e!)nology or !ell !e ll ()one"2 !o*($er"2 !ar"2 an% e0en !lo$)#ng5 T)e"e "!#en$#"$" are al"o %e0elo(#ng *e$)o%" o e=$ra!$#ng $)er*al energy ro* $)e o!ean2 w)#!) #" a na$ral n a$ral re"er0o#r or "olar (ower2 $o (ro0#%e a renewable "or!e o energy /8 )or" a %ay5 Only $#*e w#ll $ell )ow "!!e""l $)e"e *e$)o%" w#ll be5 T)ere #" no %ob$ $)a$ "olar (ower )a" a lo$ o (o$en$#al #n be!o*#ng a rel#able2 an% e#!#en$ renewable re!or"e 


 W#n% ,ower
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energy2 energy2 all yo )a0e $o %o2 #" ($ on "o*e ")a%e" on n#!e "nny %ay2 an% loo. (5



Wind Power Un$#l a be$$er *ean" $o )arne"" w#n% (ower2 o$)er $)an $rb#ne"2 #" %e0elo(e% #$ #" no$ a 0#able "or!e o energy5 energy5 T)ey are an e=(en"#0e #n0e"$*en$ w#$) an a0erage o 15 *#ll#on %ollar" (er #n"$alle% n#$5 A$er "o*e e=$en"#0e onl#ne re"ear!)2 no "ol#% e0#%en!e o rel#ab#l#$y !ol% be on%5 Large area" w)ere *any w#n% $rb#ne n#$" )a0e been #n"$alle% are !alle% w#n% ar*"5 W#n% ar*" *"$ be (la!e% #n o($#*al w#n% !rren$ lo!a$#on"2 o$en %e"$roy#ng $)e 0#ew o na$re>" bea$y or a (or$#on o $)e  (o(la$#on5 T)ere %oe"n>$ "ee* $o be 0ery *any nega$#0e ae!$" on na$re o$)er $)an $)e a!$ $)a$ $rb#ne" )a0e .#lle% *any b#r%"2 ba$"2 an% e0en bal% eagle"5 W#n% (owere% genera$or" !o*e #n a w#%e 0ar#e$y o ")a(e" an% "#+e"2 b$ one )a" ye$ $o be %e0elo(e% $)a$ !an (ro0#%e !on"$an$2 rel#able energy ro* an #n!on"#"$en$ "or!e5



 Are 'ind 'ind "rbines "rbines ost E&&ecti)e T)e !o"$ o w#n% $rb#ne" !an 0ary %e(en%#ng on $)e $y(e an% "#+e o $)e n#$5 T)e !o"$ o an #n"$alle% !o**er!#al n#$ !an rea!) a" )#g) a" 9/5/ *#ll#on (er 7W genera$#0e !a(a!#$y5 T)e $y(#!al !o**er!#al n#$ )a" a / 7W genera$#0e !a(a!#$y !a(a! #$y55 I$ re#re" abo$ 1 .w $o (ower a large )o*e
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enog) n#$" $o (ro0#%e (ower5 An% e0en # $)#" wa" a !o"$ $)a$ $)e !#$y o Far*#ng$on !o l% ab"orb2 $)e $en $rb#ne n#$" "$#ll %o no$ (ro0#%e rel#able !on"$an$ (ower o$($5 T)o"e $en n#$" wol% )a0e $o be !onne!$e% $o o$)er n#$" #n a %#eren$ area #n or%er $o !o*(en"a$e or lagg#ng w#n% !on%#$#on" or $)e $rb#ne" near Far*#ng$on5 T)a$ #" a large #n0e"$*en$ an% a lo$ o eor$ $o "((ly (ower or "!) a "*all !#$y5 !#$y5 Far*#ng$on )a" a (o(la$#on o o  abo$ 1325 Sal$ la.e C#$y *e$ro(ol#$an area )a" a (o(la$#on o abo$ 15/ *#ll#on g#0#ng an e"$#*a$e o abo$ ;2 )o*e"2  $#*e" $)e a*on$ o Far*#ng$on5 I*ag#ne $)e !o"$ o "((ly#ng (ower $o Sal$ La.e C#$y "#ng w#n% $rb#ne"5 '"$ #n $)e year /1/2 $)e U5S5 Go0ern*en$ #n0e"$e% 9/ b#ll#on %ollar" #n$o w#n% (ower e=(an%#ng $)e !*la$#0e w#n% (ower !a(a!#$y $o /3 42 ra#"#ng $)e $o$al (ower genera$#on $o  GW5 W#n% (ower !on$r#b$e" $o 1/ 4 o $o$al genera$#on #n ? "$a$e"5 A$er year" o re"ear!)2 (ro%!$#on2 #n"$alla$#on2 an% $en" o b#ll#on" o %ollar"2 $)e $o$al genera$#on o ( ower by w#n% only a!!on$" or 48 o $)e U5S5 ,ower "((ly5 T)a$ "ee*" $o be a )ge #n0e"$*en$ or "!) a "*all re$rn5



 Abo"t "rbines "rbines T)e !o**er!#al w#n% $rb#ne !an 0ary #n "#+e2 ")a(e2 an% !on"$r!$#on5 T)e )e#g)$ o a !o**er!#al n#$ !an 0ary ro* / $o 8 *e$er"5 T)e %#eren!e" #n ")a(e" are generally #n $)e bla%e %e"#gn an% na!elle %e"#gn5 T)e na!elle na! elle #" a )ollow ")ell a$ $)e $o( o $)e $ower w)#!) )o"e" $)e *e!)an#!al (ar$" o $)e $rb#ne5 T)e $ower #" a 0er$#!al )ollow $be $)a$ "((or$" $)e na!elle an% bla%e"5 T)e bla%e" are "ally $)ree #n n*ber an% !an ro$a$e $o #n!rea"e or %e!rea"e w#n% re"#"$an!e5 T)e bla%e" are ro$a$e% "o $)a$ w)en $)e w#n% blow" on $)e*2 #$ or!e" $)e* $o "(#n on a )b5 T)e )b #" a$$a!)e% $o a low "(ee% ")a$ $)a$ en$er" a gear bo=5 On $)e en% o $)e low "(ee% ")a$2 $)ere
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#" a large gear $)a$ $rn" a "*all gear5 T)e "*all gear "(#n" *!) a"$er $)an $)e large gear2 "(#nn#ng a )#g) "(ee% ")a$5 T)e )#g) "(ee% ")a$ en$er" a genera$or w)#!) (ro%!e" $)e ele!$r#!#$y5 T)ere )a0e been #*(ro0e*en$" *a%e $o $rb#ne %e"#gn o0er $)e year" $)a$ #n!rea"e (ro%!$#on o ele!$r#!#$y an% $)e longe0#$y o $)e n#$"2 %e!rea"#ng $)e !o"$5 T)ere )a0e al"o been #*(ro0e*en$" $o $)e layo$ o w#n% ar*" $)a$ )el( re%!e w#$) w#n% ")a%ow#ng5 W#n% ")a%ow#ng #" w)en $wo n#$" are #n $)e "a*e l#ne w#$) $)e w#n%2 an% "o $)e #r"$ n#$ $a.e" all $)e w#n% (ower ( ower or "e!on% n#$ ren%er#ng #$ "ele""5 W#n% $rb#ne" are "e% #n !on$r#e" all aron% $)e worl%5 T)e Un#$e% S$a$e" )a" $)e *o"$ genera$#0e annal !a(a!#$y o any an y o$)er !on$ry a$ 1;21;1 7W2 7W2 w#$) C)#na on or )eel" ) eel" a$ 1/2? 7W5 7W5 T)e $)#r% (la!e !on$e"$an$ #" Ger*any a$ /218 7W < 2012 wind tec!nologies *ar+et report# 201, W#$) "!) a )ge ga( be$ween $)e $o( $wo ran.#ng2 an% $)e $)#r% ran.#ng2 "ee*" $o a"g"st# Page 1-.#5 W#$) "gge"$ $)a$ $)e U5S5 An% C)#na are *ore !on!erne% abo$ a bo$ be#ng $)e Worl% Worl% lea%er #n w#n% (ower "((ly #n"$ea% o be#ng !on!erne% w#$) $)e be"$ way $o $#l#+e w#n% (ower5



 En)iron*ental  En)iron*ental I*pact  W#n% $rb#ne" e*#$ no (oll$#on2 w)#!) #" a grea$ $)#ng5 W)#le a $rb#ne #" #n "er0#!e2 #$ #" a 0ery en0#ron*en$al r#en%ly *a!)#ne2 o$)er $)an .#ll#ng a ew b#r%" an% ba$"5 B$2 $)ere are "e0eral lo!a$#on" aron% $)e worl% w)ere w#n% ar*" are no longer #n "er0#!e2 lea0#ng )n%re%" ) n%re%" o n#$" $o r"$ an% %e!ay5 T)ree o "!) w#n% ar*" !ol% be on% on $)e #"lan%" o o  &awa##2 al$)og)2 a$ lea"$ one o $)e ar*" !on"#"$#ng o ;@ n#$" )a" been re*o0e% a$ a )ge !o"$5 T)e only real (oll$#on #" no#"e (oll$#on w)#!) %oe"n>$ % oe"n>$ )r$ $)e en0#ron*en$2 b$ *any (eo(le (e o(le
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w)o l#0e w#$)#n )ear#ng range !an be aggra0a$e% by $)e no#"e5 Trb#ne" *"$ be b#l$ no !lo"er $)an ; *e$er" ro* $)e neare"$ )o"e o a re"#%en$#al area5 A $rb#ne !an be )ear% ( $o  *e$er" away5



%se /& 'ind Power In istory Egy($#an" were *a.#ng "e o $)e w#n% o0er 2 year" ago w#$) "a#lboa$"5 T)e an!#en$ Babylon#an" were a$$r#b$e% $o be $)e #r"$ $o "e a w#n%*#ll $o gr#n% gra#n a" early a" abo$ /2 year" ago5 W#n%*#ll" W#n%*#ll" were la$er "e% $o (*( wa$er or #rr#ga$#on5 I$ wa"n>$ n$#l 133@ w)en S!o$$#") a!a%e*#! 'a*e" Bly$)e !a*e along $)a$ w#n%*#ll" were ($ $o wor. $o (ro%!e ele!$r#!#$y5



 Present ay ay %se /& 'ind 'ind Power  W#n%*#ll" W#n%*#ll" are generally no$ "e% $o gr#n% gra#n any *ore2 b$ are "$#ll "e% $o (*( wa$er an%  (ro0#%e ele!$r#!#$y on a !o**er!#al le0el2 on ar*"2 b"#ne""e"2 an% e0en "*all )o*e"5 E0en $)e ol%e"$ .nown "e or w#n% (ower #" "$#ll e*(loye% $)e"e %ay"2 al$)og) or a %#eren$ (r(o"e5 Sa#lboa$" are "$#ll a !o**on "#g)$ on la.e" an% on $)e o!ean2 b$ "a#l#ng )a" be!o*e a re!rea$#on5 T)e w#n% $rb#ne #" "e% aron% $)e worl% $o (ro%!e (ro%! e ele!$r#!#$y an% #" ga#n#ng "o*e (o(lar#$y a" a renewable energy re"or!e be!a"e o #$>" +ero en0#ron*en$al (oll$#on5 I$ #" "e% bo$) on large a large !o**er!#al "!ale2 an% a "*aller2 *ore (r#0a$e "!ale5



!e $"t"re o& 'ind Power  T)ere #" a lo$ o eor$ go#ng #n$o $)e $re o w#n% a" an energy "or!e5 T)ere are )ge a!#l#$#e" be#ng b#l$ or $)e "$%y an% $e"$#ng o new $rb#ne $e!)nolog#e"5 Be!a"e $)e $rb#ne %oe" no$
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e*#$ any en0#ron*en$al (oll$#on2 $)ere #" a grow#ng e*()a"#" (la!e% on #$ a" a "or!e5 T)ere are *any %#eren$ "*all "!ale %e"#gn" (o((#ng ( ro* w#n% (ower en$)"#a"$" #n!l%#ng: 0er$#!al a=#" $rb#ne"2 nnel ")a(e% $rb#ne"2 "!rew ")a(e% $rb#ne"2 an% l$$er genera$or" $)a$ "e a "*all "a#l l#.e abr#! on a l#ne $)a$ w)en #$ l$$er" #n $)e w#n%2 #$ *o0e" a *agne$ $)rog) a !o#l o !o((er w#re (ro%!#ng ele!$r#!#$y5 W#n% (ower #" )ere $o "$ay2 "$ay2 al$)og) we )a0e a lo$ o wor. $o %o $o *a.e #$ a "$able2 0#able energy "or!e5 T)e (ower o $)e w#n% )a" been )arne""e% by )*an" or o0er 2 year" $o a""#"$ w#$) $ran"(or$a$#on nee%"2 oo% (ro%!$#on nee%"2 ge$$#ng wa$er ro* n%ergron%2 energy nee%"2 an% e0en re!rea$#on5 7o"$ o $)e"e nee%" )a0e been *e$ *ore (ro#!#en$ly by o$)er *ean" a" $e!)nology  (rogre""e"5 We We are "$#ll on $)e )n$ or a 0#able2 !lean2 an% renewable "or!e o energy an% al$)og) $)e w#n% #" a grea$ !an%#%a$e2 $rb#ne $e!)nology )a" a long way $o go $o w#n $)e (r#+e5 T)e w#n% #" a  (owerl or!e an% w)en we ge$ #$ r#g)$2 I bel#e0e #$ w#ll be an ee!$#0e energy energy "or!e5



CNG Co*(re""e% Na$ral Ga" #" a "b"$an!e on% #n %ee( well" benea$) $)e ear$)" "ra!e5 I$" "b"$an!e2 *o"$ly ga"2 #" !o*(re""e% $o abo$ 14 o #$" "#+e2 *a%e #n$o a l##%2 an% $ran"(or$e% #n  (#(e" benea$) $)e gron% 0ery "#*#lar $o reglar ga" an% (ro(ane5 To To #n% #$2 $)ey "e $)e "a*e *e$)o%" o #n%#ng o#l benea$) $)e "ra!e o o  $)e ear$)5 U"#ng !o*($er"2 $e"$#ng #" %one %ee( n%ernea$) $)e "o#l loo.#ng or (o!.e$" o o#l5 A$er #n%#ng $)e (o!.e$" o o#l2 %r#ll#ng a %ee( ) ole #n $)e ear$) #" re#re%5 A$er (la!#ng a "$eel !a"#ng aron% $)e )ole2 beg#n" $)e (ro!e"" o ra!.#ng2 $)e (or#ng o
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"an%2 wa$er2 an% ew o$)er #ngre%#en$" #n$o $)e ")a$5 T)#" o(en" ( $)e gron% $o allow ga" an% o#l o #l $o low *ore reely #n$o $)e ")a$5 A$er $)a$2 beg#n" $)e a!$al (*(#ng o o#l an% Na$ral Ga" ( #n$o l#ne" $)a$ $a.e #$ $o be (ro!e""e% an% a n% $)en ")#((e% o$5 U(on lea0#ng $)e well2 $)e ga"2 o#l2 an% wa$er are all *#=e% $oge$)er5 Soon $)ey are "e(ara$e% "#ng a "er#e" o bale" #n$o $)e#r own "e(ara$e $an."5 T)ere2 na$ral ga" #" rea%y $o be $ran"(or$e%5 On!e arr#0#ng on lo!a$#on $o w)ere #$ #" "((o"e% $o be "ol%2 #$ #" "$ore% #n ga" ga " $an."5 T)e"e ga" $an." are al"o !onne!$e% $o %e)y%ra$or" an% !o*(re""or"5 T)e"e en"re $)a$ beore $)e na$ral ga" #" "ol%2 #$ #" !o*(re""e% %own $o #$" *o"$ (re "$a$e w#$) a" l#$$le wa$er an% o#l a" (o""#ble5 A" "a#% earl#er $ran"(or$a$#on #" *!) $)e "a*e a" o#l #n $)a$ #$ #" $ran"(or$e% e#$)er on $r!." or #n (#(e" $)a$ rn n%er gron%5 T)e grea$ $)#ng abo$ Na$ral Ga" #" $)a$ w)#le $)e (#(e" %o )a0e $o be n%er a lo$ o (re""re2 # a (#(e #" r($re%2 $)e ga" "#*(ly loa$" )ar*le""ly #n$o $)e a$*o"()ere5 T)ere are no worr#e" abo$ %e"$roy#ng or o r .#ll#ng (lan$" an% an#*al" #n $)e !a"e o a "(#ll5 T)e "e" o Co*(re""e% Na$ral Ga" are *any2 b$ are *o"$ !o**only .nown or )o*e )ea$#ng "e"5 ,ro(ane #" !on"#%ere% $)e *o"$ (o(lar )ea$ "or!e or )o*e" #n $)e U5S5 A le"" !o**on al$erna$#0e #" $)e "e o Co*(re""e% Na$ral Ga" or !ar"5 A!!or%#ng $o !en""e"2 $)ere are aron% 1/ *#ll#on !ar" (owere% by CNG #n $)e U5S52 b$ a!!or%#ng $o GE2 only /2 are be#ng "e% reglarly5 reglarly5 T)#" #" (ar$ly be!a"e o a la!. o .nowle%ge2 an% #ll ( "$a$#on" #n *any (la!e" aron% $)e U5S55 U5S 55 Al$)og) $)ere are ga" "$a$#on" o e0ery !orner2 CNG #" *o"$ly on% #n )#g)ly #n%"$r#al lo!a$#on"2 an% #" "o*e$#*e" )ar% $o #n%5 For e=a *(le2 $)ere are aron% / #ll ( "$a$#on" #n U$a)2 an% only one o $)e* loo." l#.e2 an% #"2 #n $)e "a*e area a" a $ra%#$#onal ga" "$a$#on5 One "$a$#on2 or e=a*(le2 #" be)#n% $)e 7rray (bl#! Wor." Wor." b#l%#ng5 T)e "e o Co*(re""e% Na$ral Ga" or !ar" wa" #r"$ "e% #n Worl% War War II %e $o a ")or$age o o
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RENEWABLE-ENERGY RENEWABLE-ENERGY SOURCES: FOUR BIG CONTENDERS



o#l be!a"e o $)e war5 A$ #r"$2 (eo(le were wary5 wary5 ,eo(le eare% #$ wa" e=$re*ely %angero"2 an% $)ere were a ew %e"#gn law" #n $)e early %el#0ery "y"$e* eng#neer#ng5 &owe0er2 a" $#*e )a" gone on2 "!#en!e )a" !ag)$ ( an% )a" now !rea$e% a "ae way $o "e CNG a" a grea$ al$erna$#0e $o o#l5 So*e (eo(le *#g)$ won%er2 w)y CNG Loo.#ng aron%2 we )a0e $on" o ga" "$a$#on"5 Ga" "ee*" $o be $)e *o"$ log#!al "ol$#on an% $)a$ *"$ be w)y #$>" $)e *o"$ (o(lar5 T)ere are al"o ele!$r#! !ar" a0a#lable2 "o (eo(le *#g)$ won%er w)y we nee% a $)#r% o($#on One o $)e grea$ $)#ng" abo$ CNG2 #" #$" "aer5 "aer5 I$ #" a!$ally *!) "aer $)a$ o#l5 T)ere #" no %anger ro* "(#ll#ng CNG5 I$ "#*(ly )ar*le""ly loa$" #n$o $)e a$*o"()ere5 Be#ng "$!. #n a "*all2 n0en$#la$e% !on#ne*en$ wol% be $)e *o"$ %angero" "!enar#o #n0ol0#ng CNG5 In a%%#$#on2 w)#le CNG #" la**able2 #$ )a" a 0ery narrow la**ab#l#$y range *a.#ng #$ %##!l$ $o !a$!) #re5 T)e ol% ear o )#$$#ng a CNG $an. an% )a0#ng #$ e=(lo%e #" a!$ally !o*(le$ely al"e5 In a!$2 w)#le CNG $an." !an e=(lo%e2 $)ey are ar le"" l#.ely $o $)a$ yor $ra%#$#onal ga" $an. #n yor !ar5 In a%%#$#on $o be#ng "ae2 CNG #" !leaner or $)e en0#ron*en$5 I$ !on$a#n" no lea%2 )a" /4 $o 84 le"" "*og (ro%!#ng #ngre%#en$"2 ?4 le"" green)o"e ga""e"2 g a""e"2 an% #" ? (er!en$ !leaner $)a$ reglar ga"ol#ne5 T)#" #" w)y #$ #" a"$ grow#ng w#$) !#$y b" ro$e"5 E0en w)#le #%l#ng or a long $#*e2 $)ey are a lo$ !leaner $)an %#e"el5 Co*(re""e% na$ral ga" #" al"o *ore aor%able $)an ga"ol#ne5 T)e a0erage ( r#!e or CNG #n $)e "$a$e o U$a) 915? a gallon2 an% na$#onw#%e #$ #" a$ lea"$ )al $)a$ o reglar ga"5 I yo are no$ "o*eone $)a$ !are" abo$ $)e en0#ron*en$2 $)en a$ lea"$ yo !an a((re!#a$e "a0#ng "o*e *oney5 T)e#r are2 a" w#$) all $)#ng"2 %rawba!. $)og)5 T)e #r"$ one2 #" $)a$ !ar" are a l#$$le le"" e#!#en$ on CNG5 W)en rnn#ng on CNG2 $)ere #" a "l#g)$ lo"" o $ore2 )or"e(ower2 an% el e#!#en!y5 e#!#en!y5 &owe0er2 $o g#0e yo an e=a*(le o )ow *!) we are $al.#ng2 a CNG !ar #" "a#% $o rn a$ /-// *#le"
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 (er gallon on nlea%e% el5 On CNG #$" ge$" aron% 1?-/ *#le" a gallon5 T)e %#eren!e $o *e #" *#n#*al5 La"$ly a" wa" "a#% earl#er2 $)ere are no$ a lo$ o o($#on" or CNG 0e)#!le" a " !ar *ana!$rer" )a0en>$ !ag)$ on ye$5 y e$5 Yo Yo !an>$ go o$ an% an % ge$ a "(or$" !ar or a !)ro*e (la$e% Ben$ley $)a$ rn on CNG2 b$ &on%a )a" begn *a.#ng a CNG *o%el5 *o%el5 T)ere #" al"o al"o a .#$ $o *a.e any !ar CNG $)a$ w#ll only "e$ yo ba!. aron% aron % 9/5 T)en #$ w#ll rn o o / el "or!e"5 I$ #" wor$) $)e #n0e"$*en$2 #n0e"$*en$2 an% $)e %ay w)en *ore !ar" w#ll w#ll rn o $)#" !lean an% !)ea( energy "or!e !an>$ !o*e "oon enog)5 enog )5 I$ #" #!.ly !a$!)#ng on w#$) $)e re"$ o $)e worl%5 In In%#a or e=a*(le2 #$ #" $)e *o"$ !o**on el "or!e or !ar"5 Worl%w#%e2 Worl%w#%e2 #$ #" grow#ng5 In Iran an% ,a.#"$an2 $)ere are aron% ; *#ll#on reg#"$ere% CNG !ar" !rren$ly be#ng "e%5 In I$aly2 $)ere are o0er 11 CNG #ll ( "$a$#on" $)rog)o$ $)e#r !on$ry5 Along w#$) $)a$2 Ero(ean !ar !o*(an#e" l#.e F#a$ an% Hol."wagen are "oon $o relea"e $)e#r CNG 0e)#!le" $o $)e worl%5 Soon2 CNG w#ll be "een #n !ar" all aron% $)e worl%5



Hydro-power &y%ro-(ower #" ele!$r#!#$y genera$e% "#ng $)e energy o *o0#ng wa$er5 wa$er5 Ra#n or *el$e% "now2 "ally or#g#na$#ng #n )#ll" an% *on$a#n"2 !rea$e "$rea*" an% r#0er" $)a$ e0en$ally rn $o $)e o!ean5 T)#" *e$)o% o "#ng $)e .#ne$#! energy o a r#0er an% *e!)an#!al energy o wa$er *o0#ng a $rb#ne )a"  been aron% or $)o"an%" o year"5 Gree. ar*er" "e% "$rea*" an% wa$erw)eel" $o !r") w)ea$ #n$o lor2 w#$) no$)#ng *ore $)an $)e low o wa$er ro* a r#0er5 r#0er5 In $)e la$e 1?$) 1 ?$) !en$ry2 )y%ro-(ower be!a*e a "or!e or genera$#ng ele!$r#!#$y5 T)e #r"$ )y%roele!$r#! (ower (lan$ wa" b#l$ a$ N#agara Fall" #n 13@?5 In 13312 "$ree$ la*(" #n $)e !#$y o
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 N#agara Fall" were (owere% by )y%ro-(ower5 In In 133/ $)e worl%" #r"$ #r"$ )y%roele!$r#! (ower (lan$ began o(era$#ng #n $)e Un#$e% S$a$e" #n A((le$on2 W#"!on"#n5 A $y(#!al )y%ro (lan$ #" a "y"$e* w#$) $)ree (ar$": an ele!$r#! (lan$ w)ere $)e ele!$r#!#$y #"  (ro%!e% a %a* $)a$ !an be o(ene% or !lo"e% $o !on$rol wa$er low an% a re"er0o#r w)ere wa$er !an be "$ore%5 T)e wa$er be)#n% $)e %a* low" $)rog) an #n$a.e an% (")e" aga#n"$ bla%e" #n a $rb#ne2 !a"#ng $)e* $o $rn5 T)e $rb#ne "(#n" a genera$or g enera$or $o (ro%!e ele!$r#!#$y5 T)e a*on$ o ele!$r#!#$y $)a$ !an be genera$e% %e(en%" on )ow ar $)e wa$er %ro(" an% )ow *!) wa$er *o0e" $)rog) $)e "y"$e*5 T)e ele!$r#!#$y !an be $ran"(or$e% o0er long-%#"$an!e ele!$r#! l#ne" $o )o*e"2 a!$or#e"2 an% b"#ne""e"5 T)e b#gge"$ )y%ro (lan$ #n $)e Un#$e% S$a$e" #" lo!a$e% a$ $)e Gran% Colee Da*2 on $)e Col*b#a R#0er2 #n nor$)ern Wa")#ng$on5 Wa")#ng$on5 7ore $)an @ (er!en$ o $)e ele!$r#!#$y *a%e #n Wa")#ng$on S$a$e #" (ro%!e% by )y%roele!$r#! a!#l#$#e"5 &y%ro-(ower #" $)e !)ea(e"$ way $o genera$e ele!$r#!#$y $o%ay5 T)a$>" T)a$>" be!a"e2 on!e a %a* )a"  been b#l$2 an% $)e e#(*en$ #n"$alle%2 $)e energy "or!eJlow#ng wa$erJ#" ree5 I$>" I$>" a !lean el "or!e $)a$ #" renewable by "now an% ra#nall5 W)#le )y%roele!$r#! (lan$" are en0#ron*en$ally "ae on!e $)ey are b#l$2 $)e (ro!e"" or b#l%#ng $)e* )a" a b#g #*(a!$ on $)e lo!al e!o"y"$e*5 7any )ab#$a$" o $)e nearby ana are %e"$roye% #n or%er $o b#l% a %a*5 O$en2 wa$er a$ $)e bo$$o* o $)e la.e !rea$e% by a %a* #" #n)o"(#$able $o #") be!a"e #$ #" *!) !ol%er an% o=ygen-(oor o=yg en-(oor !o*(are% w#$) wa$er a$ $)e $o(5 W)en $)#" !ol%er2 o=ygen-(oor wa$er #" relea"e% #n$o $)e r#0er2 #$ !an .#ll #") l#0#ng %own"$rea* $)a$ are a!!"$o*e% $o war*er2 o=ygen-r#!) wa$er5 T)e !on"$r!$#on o )y%ro-(ower (lan$" !an al$er "#+able (or$#on" ( or$#on" o lan% w)en %a*" are
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!on"$r!$e%2 an% la.e" are !rea$e%2 loo%#ng lan% $)a$ *ay )a0e on!e "er0e% a" w#l%l#e )ab#$a$2 ar*lan%2 an% "!en#! re$rea$"5 &y%roele!$r#! %a*" !an !a"e ero"#on along $)e r#0erbe% ("$rea* an% %own"$rea*2 w)#!) !an r$)er %#"$rb w#l%l#e e!o"y"$e*" an% #") (o(la$#on"5 &y%roele!$r#! (ower (lan$" ae!$ 0ar#o" #") (o(la$#on" #n %#eren$ way"5 7o"$ no$ably2 no$ably2 !er$a#n "al*on (o(la$#on" #n $)e Nor$)we"$ %e(en% on r#0er" or $)e#r l#e !y!le"5 T)e"e (o(la$#on" )a0e been %ra*a$#!ally re%!e% by $)e ne$wor. o large %a*" #n $)e Col*b#a R#0er Ba"#n5 W)en yong "al*on $ra0el %own"$rea* $owar% $)e o!ean2 $)ey *ay be .#lle% by $rb#ne bla%e" a$ )y%ro(ower  (lan$"5 W)en a%l$ "al*on a$$e*($ $o "w#* ("$rea* ("$rea* $o re(ro%!e2 $)ey *ay no$ be able $o ge$ (a"$ $)e %a*"5 For $)#" rea"on2 "o*e )y%roele!$r#! %a*" now )a0e "(e!#al "#%e !)annel" or "$r!$re" $o )el( $)e #") !on$#ne ("$rea*5 On $)e a!e o #$2 )y%ro-(ower )y %ro-(ower "ee*" $o )a0e e0ery$)#ng go#ng or #$5 B$ b#l%#ng !olo""al %a*" an% re$a#n#ng )ge a*on$" o wa$er )a0e )*an an% en0#ron*en$al !on"een!e". I $)e"e !on"een!e" are no$ !on"#%ere%2 a %a*>" !on"$r!$#on !an )a0e "er#o" en0#ron*en$al #*(l#!a$#on"5 For #n"$an!e2 #$ !an )#n%er $)e *#gra$#on o "o*e aa$#! "(e!#e"2 ae!$ wa$er $able"2 ")a.e ( ""(en%e% *a$$er an% "e%#*en$2 an% !a"e !a "e no#"e (oll$#on5 W)a$>" *ore2 $)e en0#ron*en$al "$r!$re" #n (la!e are %#"r($e% ("$rea* by re"er0o#r !on"$r!$#on an% %own"$rea* by $)e %ro( #n wa$er low5 I$ !an $a.e "e0eral %e!a%e" $o re"$ore a ""$a#nable en0#ron*en$al balan!e $o $)e area5 In any !a"e2 long an% !o"$ly "$%#e" are ne!e""ary $o *ea"re $)e en0#ron*en$al #*(a!$ o b#l%#ng a %a*5 A(ar$ ro* #$" en0#ron*en$al #*(a!$2 !rea$#ng a re"er0o#r al"o ae!$" )*an a!$#0#$y5 a!$#0#$y5 I$ #" "o*e$#*e" ne!e""ary $o %#"(la!e (eo(le or e!ono*#! e!ono *#! a!$#0#$#e" 
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are al"o 0ery e=(en"#0e5 Go0ern*en$" Go0ern*en $" #n!rea"#ngly $ry $o ob$a#n n%#ng ro* (r#0a$e "or!e"2 or ro* large #n$erna$#onal organ#+a$#on" "!) a" $)e Worl% Ban. $o #nan!e $)e"e (roe!$" b$ be!a"e *any  bel#e0e $)a$ $)ey $a.e $oo long $o (ay o an% be!o*e (ro#$able2 )y%ro-(ower (roe!$" )a0e %##!l$y a$$ra!$#ng #n0e"$or"5 T)e $re o )y%ro-(ower $)ereore %e(en%" $o a large e=$en$ on $)e  (er"a"#0ene"" o "$a$e" an% on (o$en$#al (bl#!-(r#0a$e agree*en$"5 7any !on$r#e"2 go0ern*en$2 an% (r#0a$e !o*(an#e" are "ee.#ng $o a%0an!e )y%roele!$r#! %a*" a" #$ #$" a largely n$a((e% (ower "or!e5 T)ere are *any gran$" $o *a.e *ore e#!#en$ an% en0#ron*en$ally r#en%ly )y%roele!$r#! (ower (lan$"2 a" *ore a%0an!e*en$" #n$o $)e #el% are *a%e5 T)e U5S5 )y%ro-(ower #n%"$ry !ol% #n"$all 2 7W o new !a(a!#$y by // %e(en%#ng on (ol#!y !)ange"5 T)a$ only 14 o $)e $o$al n$a((e% )y%ro-(ower re"or!e (o$en$#al #n $)e U5S52 *ean#ng )y%ro-(ower !an re*a#n a grow#ng energy "or!e or %e!a%e" $o !o*e5 &y%ro-(ower "$#ll ran." #r"$ a*ong renewable energy "or!e"2 an% #$ re*a#n" e""en$#al5 &y%roele!$r#!#$y !rren$ly a!!on$" or al*o"$ ?4 o renewable ele!$r#!#$y (ro%!$#on worl%w#%e5 T)e  (lane$ )a" ye$ $o a!)#e0e #$" ll )y%roele!$r#! (o$en$#al- a$ abo$ 12 TW)2 #$" (o$en$#al #" ; $#*e" )#g)er $)an !rren$ le0el"5 In $)e $re2 "*aller "!ale2 *ore en0#ron*en$ally r#en%ly way" o "#ng )y%ro-(ower *ay be %e0elo(e%5 T)e"e #n!l%e "*all )y%ro (roe!$" w)#!) "e na$ral r#0er !rren$" an% wa$erw)eel" " na$ral !y!le ra$)er $)an !)ang#ng #$ $o (ro%!e energy5 T)e $e!)n#e" "e% are le"" #n0a"#0e2 $)ereore *ore en0#ron*en$ally r#en%ly5 r#en%ly5 All o0er $)e worl%2 $)ere are a n*ber o way" #n w)#!) (ro%!$#on !ol% be %e0elo(e%2 by:
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K A%%#ng new $rb#ne" a$ e=#"$#ng e=#"$#ng )y%roele!$r#! a!#l#$#e" $o "$e( ( (ro%!$#on ro* 1 $o  7W K B#l%#ng new %a*" K De0elo(#ng "*all )y%ro 


Conclusion Solar Energy )a" a br#g)$ $re w#$) l#$$le l#$$le ")a%e5 W#n% (ower2 (ower2 $)og) "$#ll on $)e )or#+on2 ")ow" (ro*#"e5 CNG )a" an"were% an"were% $)e !all o o#l #n a !)ea(er an% "aer way $)en o#l !an e0er be2 an% &y%ro (ower #" alrea%y "een (ower#ng $own" a!ro"" A*er#!a5T)ere A*er#!a5T)ere #" no e"$#on $)a$ $)ere #" *!) wor. $)a$ nee%" $o be %one beore any o $)e"e or energy "or!e" !an be $#l#+e% (ro#!#en$ly5 &owe0er2 $)ere #" no %ob$ $)a$ ea!) one )a" (o$en$#al5 T)e a!$ $)a$ ea!) o $)e"e el "or!e" )a" been "e% an% #*(ro0e% (on all $)rog)o$ )#"$ory #" $e"$a*en$ o $)a$5 Re"ear!) #" be#ng %one or CNG2 w#n%2 "olar2 an% )y%ro (ower $o *a.e ea!) *ore e#!#en$2 rel#able2 an% !on0en#en$5 T)ere #" a weal$) we al$)
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o energy all aron% " $)a$ )a" e=#"$e% e= #"$e% or !en$r#e" an% #" "$ wa#$#ng $o be "e%5 T)ere #" $)e )o(e $)a$ one %ay one o $)e"e or e0en a !o*b#na$#on o $)e or !an el#*#na$e2 or %e!rea"e o""#l el %e(en%en!y2 an% en% $)e (lage o""#l el" )a0e #nl#!$e% on or bea$#l (lane$ Ear$)2 an% *aybe $)a$ $re #" !lo"er $)an we $)#n.5
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Cited sources 15 Wor.#ng $owar%" a!!e""#ble energy or all2 )$$(:MMwww5(lane$e-energ#e"5!o*MenM$)e-energy-o)$$(:MMwww5(lane$e-energ#e"5!o*MenM$)e-energy-o$o*orrowM$)e-$re-or-!rren$-energy-"or!e"Mrenewable-ener $o*orrowM$)e-$re-or -!rren$-energy-"or!e"Mrenewable-energyM$)e-)y%ro(ower-o-$o*orrowgyM$)e-)y%ro(ower-o-$o*orrow/@85)$*l2 /@ *ay /1;2 /; O!$ober /1;5 /5 Na$#onal &y%ro A""o!#a$#on2 reen$ly a".e% e"$#on" http!!www.hydro.org!tech-andpolicy!"a#! 2 reen$ly a".e% e"$#on"2 n.nown wr#$$en %a$e2 /; O!$ober /1;



;5 E,A2 E,A2 &y%roele!$r#!#$y http!!www.epa.go$!cleanenergy!energy-and-you!a""ect!hydro.ht%l 2 / Se($e*ber /1;2 /; O!$ober 4# 2012 wind tec!nologies *ar+et report# (201, a"g"st.#



5 wind"stry#org 5 


Solar Energy5 


)$$(:MMen0#ron*en$5na$#onalgeogra()#!5!o*Men0#ron*en$Mglobal-war*#ngM"olar-(ower-(ro#leM '!y is renewable energy i*portant 


)$$(:MMwww5renewableenergyworl%5!o*MreaM$e!)Mw)y 15



 $"t"re %ses o& Solar Energy Energy5 


)$$(:MMwww5energyrege5!o*Mar!)#0e"M$re-"e"-o)$$(:MMwww 5energyrege5!o*Mar!)#0e"M$re-"e"-o-"olar-energy "olar-energy5)$* 5)$*



 Renewable-energy C#$e% Sor!e"



/



RENEWABLE-ENERGY RENEWABLE-ENERGY SOURCES: FOUR BIG CONTENDERS



115



)$$(:MMwww5ele!on )$$(:MMw ww5ele!ono*y5go0MegMb o*y5go0MegMb#el$e #el$e!)5")$* !)5")$*ll



1/5



www5!ngno www5!n gnow5!o* w5!o*



1;5



)$$(:MMwww5!lean0e) )$$(:MMw ww5!lean0e)#!le5o #!le5orgM!o**# rgM!o**#$$eeM$e! $$eeM$e!)n#!a )n#!alM,DF"MWeb-TC-Te!)Bl/ lM,DF"MWeb-TC-Te!)Bl/-Sae$y5(% -Sae$y5(%



185






 Energy In∨*ation Ad*inistration Ad*inistration (EIA.5 N5(52 n5%5 Web5 ; O!$5 /1;56



15



PIn PIn /11 /1122 Globa Globall S(en% S(en%#n #ng g on Renew Renewabl ablee Ener Energy gy Ro"e Ro"e 8 8 ,er!en ,er!en$5 $5PP In 2011, 2011, Global Spending



on Renewable Energy Rose 40 Percent 5 N5(52 n5%5 Web5 ; O!$5 /1;565



 							    

			

		    

		

            

	            

    




    
	
	    
		
		    ×
		    Report "renewable energy essay project"

		

		
		    
			Your name
			
		    

		    
			Email
			
		    

		    
			Reason
			-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint


		    

		    
			Description
			
		    

		    
			
			    

			

		    

		    
		

		
		    Close
		    Send
		

	    

	

    




	
	    
		Copyright © 2024 IDOC.TIPS. All rights reserved.
		
		    About Us | 
		    Privacy Policy |  
		    Terms of Service |  
		    Copyright | 
		    Contact Us | 
		    Cookie Policy
		

	    

	    

	
	
	    
		
		    
			×
			Sign In

		    

		    
			
			    
				Email
				
			    

			    
				Password
				
			    

			    
				
				    
					
					 Remember me
				    
				    Forgot password?
				


			    

			    Sign In
			
	
		    

		

	    

	


	
	
	

	
	

	
	
	
	    Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & close
	

	
	
    