JI\g

o4

yS1Stiy3 [

wrpert
ekt e | i L 1

L 2

Lt
b whiet gul @ 9t . @



reshlil e

iugfll_uh1lg agiallg aalaill xibgll ulyoll Loy iy pguis gl i€ b

1990 . 1923 5l guatl (g 5Lia e cal )il 1978 ol Lo dlealull ¢yyuus
el ) Pl Rl 2 3)

38

s g
ekt e | i L 1

www.facebook.com/Electrical.engineering.community2050



|
L1 (ST (s mend Alealeadf 00D (8 59! 2oL
ol Ty (e Bygpatls iad Vg

www.facebook.com/Electrical.engineering.community2050



35

53

75

99

121

149

247

273

:Jo¥l Juadll
‘__,JLa.N Aaal] e A8l 29

: A Juad
415l ABLLY

sl Jeadl!
Ol ! 8 syl ) 4SBT

gl ! bl
iy Al A8l

el L dll
Ayl gund | BB

s walad ! Jend!
AL AL (6,5 jaluas

b Juadtl
dcwacnd) A3 LAY

toelid) Jn sl
Lgoloong d3lal| daos

el Jandl
At palalf yailas

www.facebook.com/Electrical.engineering.community2050

sonll
ssginll



GLiS 3 yall @lle el )3 jsgand aud
Lo 4 1gumms O Mol Al ) A3LLII L o155
Jo> el sl g IS g <1 ¥y laslall (e s
Lzl SV (e 55K L alea¥l guad Ulus
el il Lags |yl e

33,531 gainl sl 5ISaY1g 1,1 e gas o
daall e g Moly Gy 715 o QLS s o
elyT Jolsg aalidlie 5udgg cAialall jolall ya
3Ll § guio g il s CranslSY (o ponall s
diga d3e 5 atg Aabinll Lgilsa (e dba)
Abodl A8l jalias Gaso Adee

£ At giae Janil LT Jodll e ik g
o) LT oo QLSI 1208 o A g lall ISBY
Ldgdanll olia Jai pag . dadd 313 g 7S
ISy | gageal (o JST Ol pall g HSLEIL da 537 A
eealall Jamgelyilgelic] o pil judg yalis
OF 351 ligly . LSI 1aa b 2o g lall ISBYI,
o Sl oy BB (4 0Ty (6,88 Joma
hall e une HsaSudly can,all 5l 48,0
(oobapdl Laals o LS SIS Ztigh 3l
sSIl dasls (e Gilie sl ¥ e g8
LS OIS Brutigl! Dlical a8k sl ygaidgplls
A 531 0T g Y LeS . ontiliSiul- yinT daals 2
s sgaay 3L asd B e Da il I Sl
@ilaslall 3 0 B onlaladl g Lalal] el DU

05

www.facebook.com/Electrical.engineering.community2050



oLyl 63l Lpglgiss
.éﬂ}“ 411‘3 u\:&_” (KW _>|._\.c,1 ;LI:'T BJ.CLA.A.AL).A a}ndé Lnulc. ...\.@.:.l‘ gﬁ

ik dgaw .
CogSt-p 1980 y458i

www.facebook.com/Electrical.engineering.community2050



alena¥l y iz (el d3UAN ¢ gunge day o
ibisy pobatin ¥l (godg eV Lo
Gl gosd ) o dccobeadl g dslad¥ el f 5l
Sl pas pwesdl aleial g maayd HLY
P Re Yy Aol Yls uaidagll qgadlge e
ST gy 33Ul § n g alaia¥l pushy oo
3ylee Jidiwas (npinn Limuol ol ,51S LAT <l
@l Gy pols (IS Lo 153 Glolia 2 AL
Lials ) gsiene 3,355 A8UANI el elo . ale JSiy
o dazd B3kl L ygal Ca pn Basyloy el
Lloaail 3Llais Yool 581 dpeal 223 Lgi
LAk lagtizmell & yuall

dpaall b Aalall ¢ gingan alaia¥l 5 1By
Hoeddl dalls 2y @f 47 e AUl aldall
e Tugasdy liperad! die P s
o2 ALl AL g Lo Ul el yslal
S Cbe ppemll USTS uBg .0 1973 ale y3
Slaad pdi e ye ot WL T el yslad]
GlaiSy <l (e Aaal ST L o 5ladly daddl]
La yud g saliall ola cpe ol (95513505
byt Catl 2l Jle 3Lastt ALt jaleall ¢ye
aat . 2l @Sl Jos ol e 3L e
@l (e Lo 03 Ll 1S5 1T eI Ty
Leie ipge ¥ Bl anlsyd Jrex

2T 0T Bgmnll Gl Aathitl A il ealS,

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

ety AILER 5,50 G o Jal Gle ahs Jsb> (e ey @Il
slaie ¥l ) A3UaL 3553591 jabaall Lle slaie W1 e JLESYT Lac LT
Oled¥l dian B (S5 @y - All Loy 319 dagans ST jobias e
PR JON- P I U Y QP - RUPIO [ - SN EU PN P { S P XVS (PO
1 diomy g .= Wy 5le Wy dadd (9 Assle Ligyd gall (e 2l
LesLubann puplad Ysboma w31 Audall 11 533a0) (3o 1oty LS cmy
RUF VSN PSS SO - PRER R VSUEIW PR JUE |

bas g onge dalaillola alaial ggux e ulill aay Jeloy 13
SLatly daaill oye SUka Lol | wlliad (g3 sl b Aol 23LI
ol Jolamiin Lile J15adl 1aa le LY 2y daald Ug)3 LeuaS,
ZosLall Jln 31 Aombinny BosLat®¥1 31 50l ARl 3La |yl Goladl
(oo ol Lids Slo ST ) Juadd ()3 Y1 2aiall Gl e Lo i g
(Gt JShny da S ya 0 punniy OLud¥l By (gtiue O a9 2080 <l
Ol Al il aildaal) pe Jolaill le a0l (ALY u> oy
onpbiasdl ddyg 09kt yol T deast caldaall ol ashaty Lgias
Masha (yieeadl By e gazme cue Uataad o5 6 piid] oy 501 3 Jamamms el
Qibﬁhwéyq@yjt@@;\mﬂbgbgbgw
Gl 12 Sle eyl Le 13] 4y Lliasdt el ylad ¥l e LT 383

Opdall B LS O Juas 41 juasdl ¥ JEL s e 5S35
bl dasfy @2l Y eLidly 35kaall (o Usladi-lugasicppsl
e LILE Lied o1 paus Lol domill 1S . Lggd (and G301 B!
Lt aals o) eudiall (g Leall el i el sLianl Lgie 144l 0 5unun]
Il Gae 3L e Lgipue Ul L3l Lgiuai &l Liae olazsg « JilsYI
Slisd| Jasd A8llatl (pa Lisylge paaay ol il o yusniy crplidl jue
Lo e A yiheg Ayl LT Gl Lpe cibiling cagu 2 Sks

A AUl jalias N 3 el Aanly )9 5o 60 Blaill 108 (ye
O I dadd Tags - Lgililana g Londly Jolily el alatial (e <3S
Lia zydad 3Vl o @SUS catiall 5ty aladl 3,501 G g
Lidglo sy . dadd 3 yondl anslS¥1 Y (6 pilly celain ¥l Loy o

www.facebook.com/Electrical.engineering.community2050



033 55l 108 cyain USIH 128 3 53,501 a2k (o Lign
el 3301 3 5yall aie e Fsalall FEladl Bsdns ol Y

ALl BB slas el Sail Jpusd das o QLS 1 1
e alhall ping N 3ot Jo¥I Jundll ab . Lgy alasi Ll Ll
Jadd il Lg¥la |y Ll 3)50all 9o oS 63 Aladl agaal]
Amle dagaS Lajpmstasy dbudl julall (e cumdl 39 5y diled 2
BB Aald | jalaall ] (3l A U1 Al Jsumdll 2 Alale s
Sl Lol 3 2| o) AaLalls 2,81 sg0 AL T g ALyl
Byl @ ey o)V Gl 5 Ayl ol EBUAIT @5 3l ol EBliad
13535 o)laely o gyl Gy BBl Juoleay gl wlalsdl )
Arcuadl) BBUA g ge ) 3 ploitends golead| Ll 3 Ll . Lubiiious
oY Apue il 3L ¢ yinga 5 paagil] e Lile 1By Jiade Sy
clins Lo g i o Lifgln . 30 A5 (gl 4iB3le g (6|
Js> 58T Juoldl &3 y0a o yo (ol plall gAY 350 L L jads
.&}4’4511

Lisydl By Leilian g 33U dado g guin ya opalil Jomill Jlinsg
Ol - Ler ammy ol Bl dpeadl 1y1al ¢ gunsll 1igd Liols Sliad
Jolatdl b 353aall a3 3T ity @ILall 3 @SLall A3LaI i
WISl o 3laie oy Lgas Jabaill 359 i Cllatyg B3UAIT jslins pos
Junill Lol il a3 Lot Gl GLas ¥ (ol 221 Bot3d Alcag 2L
Ay 3Bl jalal deladl (ailaddl jae Jolind Yl auld]
sl Lo yslat @ ¥lmay SLISL] ) Gkl ) dsls)

3341 Aty el 3l1 ysean ) Yo GUSI aoms T Ty

www.facebook.com/Electrical.engineering.community2050



www.facebook.com/Electrical.engineering.community2050



miuall s Wl pag |
Shall

~

iolael Guginag y ol 4lisall 5 sla ¥ 959

J3Le olia dilas le <l aily o Le U LI o
i) ) Aol 1B (g 35 e Lislias
b B a9 5Ll o Leid HLad¥l @lad of
Al los sgus Y a0l Liga oy lly ooyl
Cusmian gy e Gl Ly LI (e ailidlaiag
feg DL Y] 231501 B ) LI Ly
2 Leanaly 28lhall ,ud Jo¥1 olud¥l el
:,\_3}3 OIS Aacil g souas 3LaT delel cseias Al
Lo yie ey dgaplall lidaall pshal e 45503 4s
e 45,03 e el ald B agihg cdimlial
Lexd &l @IS e g dagdall Sle 3 ) da )
o> IS 55319 Aadall s ) Ly 55 J g
A9 (re Sl gyl 1,30 o Wl 5l 5l

E0L B 653Y1 55l ) Lias o a3Lall yla
ISy 33U Jlaiaal s SIS 31 el s
RN PSS FEN I S VS PR L PRI RV
Gy gt Laiaaly OIS ladl o 5Ll | gasas|

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

Oalall gy gumy o) Ly egie Unials 1S5 cgule (il egilaef 3bolie
SIS HUasT o yag 6T snds le 5yl il 9oVl g 3LVl Ae Lical
2081 Gl calalall (e wgigiien 53L3g Loy b g,V 2yl
3o Ll g JLEiY g laiealy OIS Aue 5l cdeadl alyyod e 7,01 5503
Gbliey @ilSlics ] Lgaoy Lgde 5ylarcdly 5ugan Gblic BLas]y
VXYV

G Lt 1) 6yl Ll LSS 5 A3lhal dpaal L oty
3o LY OIS 35l el as . A L BN ¢y 9,301 o lladl L5
aBy laa ¥ e S d3UAL juasS gyl @il Jlesil jiac
Aoy 55l T (g rmamdl el e |y Lol | el Sull @B
Wyslol sl o OF (Lilag ) @a¥l ol gus¥ @39 Lo yud (e ST
Uleatialy dadill LSl o Y1 e lall Jos 6587 mual oy Aawld
din Jax 13 @oedll Lle il e o el Lo ] dolin] BLal juneS
I Gle 3ol gl LISl dy plalail] lac Ty dBUAI jalan de
Ll e @Il o alae 3538 3umill LY sl sgem 3813 13805
35001y GLad¥l J5s Aol ALLAT sgaall By daluiioly dasil
dadiy sasill LY Cola ) @llall B 53T 3ae 40 ygls s
NET-YO [ NP UL

ol B ekl Jalall g L yslins g 38UATT 555 Ss ol pdallyy
Aia Anglall 3 3392 50 OIS EBLAL Fagyall yalaall JS 5T 3] (5l
e Olad¥1 3503 iy OIS el s pelad! Jaladl o s ol ¥l 2503
o Ailgae wwilS Ll aosl ol daast Lgashaiy solall oia JMat!
i 108 s ABUAI OIS 1368 .5 pona o7 3e L Aoy 9T dcales cdye Loy
Leaslady Lgalamiioal oLl Gle oty U1 Anglatl cildans (0 3l
Gl oo Jalaidly mslaills alusmin ¥l 4a S Glo wSTL Leas Jalailly
caliEie saziig b Ol ole s

48)lan ora duio OLS Lealaetial g 23Ul oLasyl Calass| i s
Sld B 1aa GlS g Anudall le 5 ylai Syiens (o djag A4Sl peusag
Bl jalas e aoydl CAlas) Lle Gled¥l clyud e auia Bl

www.facebook.com/Electrical.engineering.community2050



ol syl e o3l gisg

128 Al aatdll jalimall dalaeinsl (& giene (o g 9 3ol
i L Al JS OIS ¢ L)W (e Alcalaw B 23U ¢ guinge J503 138
edll e GLadY! 3 Wisd g3 il ) Jsogll alal GlaYI
Lgiad ) peumily Jomaiad big sl wbile Lgd cilS ull 3,081 B (g o]
il BLAK] 6aT ady . Lollany 2 ool iy Leablis pan b
219l pey Lo yshaly Lgaugs o e liall 3,501 )| jatiaal ] (g pmmt!
Byl (ra 5ol Gl @l gVl (an ellia OIS gas e gl (411
g dadill yune S5 @Il OIS gyl @dll (e aS3 ol Yl
Agaie g1 pul pa V1 (e HBSIN OIS i Oladl (e aanlg (0 8,58 (acs
AL Habas e Gl e ¥y dlg e pE) dadill s o )
e Olas¥l S5 1ia Liagy b Lgie i agds Gll-als el o
Sl EAYL A8l jalina fye dadd ud Gousdl a1l Lgedl A3l
Olei ¥ piatiaud comand ] G laad¥I L 91555 jushad (e 9 Jo (954!
Lol 0eSs AlSh BBUAI e |yoauaa

eladl OL Zale Aelid 00685 ) Bl jalial ALES,YI el g0
Ay Losay 1 Legdly 3BLall 3ugu Hoblias e oy Y Lo o180l
3Ly 3,Sall 02 9as wBy Ol V| Lggarlsn 3 Ul laydU Yo @il
Gl ymall A1 ey Sl clie oo Lgmayy Licusy Lgale gl domy o
Aysan ) ALl jslas ugasdy Adlad] Blall jslas disgims oo
Lrgazme e e T (aeid O Liawgy day @ &G jue . dadiy Slé g emd . (ye
L 53538 g lall e o gl S i (07 ¥ Al | FaLal jslias

Aallatl a3 oS (99l ZLeai¥I 231 e slelall wsnf Siasi (as g
Jeai G2y Gle T @l 3 yuiin Gused Bl 2315l 3wl dila
G wiady dild (653 75,lag A )3 (gule Bile ] Lgunay 3515 Ao
LABUA AT ot dein T @ig

ol Ol ¥ L by 1L s s a2 ) ol g0 I3l
G 0LV« iy Vleeaailh paicsy S 1l § 3 b eigarpins
G O YT ABUAI oye didanc +19,Y dalal En il el g 3ykall ililes
3 sl gl Gl s 325 43 Bulgd ¥ laxly Lyl cdgll ouly

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

G35 ZLati¥ e Laes aliant
Al dpaall e 33Uall aing ) 3l Juaddl 0o 3 asdig
BT ] 7 aiiangy . poliaia ¥ 93 Laly LeS 5)5enll madle s
Lo a3 0 LgiSias 2001 (a3 Jlanian¥ ] 2aSLES Ao 23T 5slins
shia | Glea¥l Gle ol 55500 oda P By did Lgummiad O o
Glatieg - Judiicall o A3l (o il cpalid aSloes (201 3o plat]

A ) Alaas ALall il e ZaUall pny )
LUl ALl jalall
LU Lty Id! @G«
ABLAN (e (6 el gyl
Abadlg Al jslall #

{(Dadlall ddlad? yakad!
el il 3933 1 sliall el AUl ILal slially 3pumill
ool s J15Le 03LLs 43U (ye il Lo cya STy sl
AL (e eaibilaie n o5 2 b Sl GLEAT e (gt
il Ll Jom s JaTI1 L il g e atias Jlle 523 gunns oof LeS
Bcue il ABUAIS 5ol ZBLAYI ysLime artiniows oans sy 23|y
aliall oia o ¥ ABUA oye dilllnie ans Lle Jgmnnll 315qlls
e LY eSgens Lo go 55ENL 5S35 S Bad ol o) Anslima

T Halas
acubial aLuBT B ) Ll s Aot ZBLA s slins @ca LSy
3L slens cone IS5 L3l ag duysan Y] E3UAIT slne |

o PRCIE R
Aabisll delpily @oeall -1

dasdl )
(1) McMullan, J.T, Morgan, R.Murray. R.B.Energy Resource and Supply
John Wiley and Sans. London England 1976, PP, 66- 93, 342-344.

www.facebook.com/Electrical.engineering.community2050



ol syl e o3l gisg

Ldlia 5 AL oS ABUAIT sLine i 3gunilly LU sliall -2

) RIS
ety B30 S TBUAN 5 illan Lgy stomig Byl ALY -3

gl e lall b sl UV clide e ALl 3,1yl

i yoha il jakall -1

Leil 2ypan 31 BBUAT jaluns (53 juadd b ZaSLAS| 2y 00 Jo3
Cre 5 1By . lsgl) Ragtas Aip B Aus LIS Yo (e Lasen 553
OF ioiaas a1 il eslibans 501 Fasne Slge 583 Jlaedl 1aa
Ol Sl ot o BBLA fyg3iee 3,35 @ iUl Jlatll lies
BYIPURE LT ATRP FPISVA | I PL pi- Tt vi| RSV IRC. NEX RV JONY
LS y0) Aiga)Sgyaus slga (e Lagen ()5S0 LeiT B dysa Y1 WLl
(LIS 65T Sl (e Rilin Cod 1] E5Lin] (G ol (90,
O30S Al Calidey - 50y ST saeSTs crom g il g oS gV g i SI1 g
MWie @omalls AT ) jouas pa dyganl jaliall G2 cna g gl
032801 B cond ) LalS ale Sy - ulal JSC 093,S0 (e 0580
005S5 < Laud Higyind | ABLAMI eeS condyl 35U L3 ilign Sy gl o]
LI STl e 2 ygan Y1 ABLAT slns

ot |

e liall 3,501 yine 3 35350 jauneS g el @mdll Apani ipgls
G 523 (e T gl ) Alenianl a5l Lgieg 4,3l Ligysl 2
O lsl Bue gpmadl o il aggin cood 7y - die O9ome D5
23391 B 5 8550 BBLAI| HaSy gyl LS5 3 Cabis 3535
oo edll 1607 @aly . Leie

NOPRT

Jsmis @ il raes @mmall (3685 Jeabiws 8 ¥ AaLt) sl yiay
33Le el s LA Llas S5m0 s b 2Slel 30 o3 )
LI (e 3y e e ssiomss 331 ol 1551 o ELALL o
-3 allail] 55kl (aayg ¢y50ySTl (e AL Al e gtz g 790 N Jua

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

Jne sty ool Osale Call LA s el oye @ladl ol | fly
=2 OF 25l ey - Al B (o (ysale e Sl gmy I GILY|
obias a7 el Jls 13] ol peaal s (s5eun e oall fiaa P
20953 e nl) LIl ¥ Leaiaall 56,555 . @Ilall Lodigny L1 3LLI
BB g cillama LBy &l yond| ZBLAT e Lgila Lo | aas 3L
‘ 2L,

sysll el wlaan 1 al Jley Ligysly oidsaadl sLoi¥l cllieg
oo 61 My oy sl slad¥l llagg (/97 lga) @Il o
REERTRPPRIIIININ

| @t -2

(il o el (5S35 ALy o AL ARG 3 il el o
Slally sl oye Blle Bt le 45l 5 (S dunilins oyo ,3S0 Jooms 549
ol B Jeatieny G Ligyol dawug o il @mall gy 9 (3 pullanll
sy ik Ayl Ballall cllane s Bueliall alp2 31 e
(Osele O3ale Solew O3l 33) (oo 05l 332 N gmmy il @eall s WLl
L3l o 720 gy bl sli¥l L3 Leta 270 g an s
~Li9yal J939 1S o AL g5 5 Bl

A padl @natl -3

0 yudads sie 401 1a3 3ok iy 44Y @V g S pladll @ dll e
S5l (e 740-30 e A pdadll omdll (g gy ol 51 @y SLal LY
LeS Ll Lol (B Jaatieas (Al 353 )S 95008 3l g (e 435S 3 Ll
o S ) Ll el Sy oLl (o ALLS B e (S5ms
il LeS 5Lty Yheaiol g15¥1 S 505 @omill (ye @llall Sloliial
Sl clbiey cylo 053 6,7 e Al @l cye @llall ¢y33ma
ALy /17 g sl LYl i Lot Lt 762 Mg Syl
0933 e 75 Mg iy 1y AL & 3l Ll e Fesd cyaall
ST Glbling wiglly oLldly Ll y Ligyol o rdui

sdaaidl -0

o2 Wl o allesiol plig ale ke Sl (143 dadill o]

16

www.facebook.com/Electrical.engineering.community2050



ol syl e o3l gisg

d ] g die G ) A 16580 BT Lgiag S0 eVl Bustll sl ol
sy @Iladl 2 o] Jlawiond panss 435 6y Glolie I allesiul s
A4S geal g L] ¥ e e liaty S IS ASE 2Ll ol
RN LI PRTELN ORIt (N INTSPS PRV PRvON SO
oSl il Al p el ST gy daaill [La Golead aa 35a3g
A LLal) 2aS LS5 iy AL By o (0 L s 301 25l
e oMol sl Jilugs - a5V Lawioa) saadg die (35l By B Hig3nll
il e 55 ¥3) gl SN gy 8015 g s 07 Ll 1S Lo

IS Lginas e ol ¥ LS aLadl daiill oy ¢33 clling
S ] ol 1537 G LMY ity el Dl o LS raal
Sstl oed el gsbenSl sl Mg Load Buiga S350iagll 15k
Aiglatie ulieS s 93 4093 )S 9 suaggll 315l I AL Whg Ai 5! Leil ol
oaSliadl e e S0l g g a9 CnomeS oW g Cnan gyl g STl (o
LeBy e Ea3l3 (e i iy Lo copunn baiil] calinad] 2 Aol
Wil ¢y (33l Bty 3 B3N jlade o )35 o33 O ] ZaLin)
Ko 5 olS daddll b Bigs)Sgyonsell el sl s B LalS iy
il Y] 0y2)S5 adantl Ausllall il glail] 13 L J355 o Junii
A4l

ol ALl Gulal e dadill 1537 o e antis Lo ) Aalisly
S 3 cye Adle s e (gsimy il alnlls . Jusill ALl
o 2 3o i g g1 0 Sl ol e B Ll dadill e adiy
Lo Sy L yuSil 581 g ) i Al AL Sl cpe Lo
oliayS kgl (oo Bl s e (gioms Lot (5501 gt dniil ol
B e gsimad (5Sl ad dadill Lely uSI1 LS5l 0isll il
gl eligsSgsell e e

Al 4 3153 Yy @lladl (3halie cye stall o daddll (ygiien g
LaLes a5 all Jgadl cpa duoiall clligh s gag clladl ol 1y 3,0
Lalaie iy, gl linl shycicl G1 pacaly 1ia Z3lkll jouas 1]
a1 e (g Ll 3 dadilly @Ilall lalie ia T (e daeug¥1 (3 ol

17

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

dadill g 33me 35y dacu gV 3 yll Aalaie B9 cdio @ILadl (g pden Ll
s daill 1L (3935 (pas crad g pall 305l gl Adlaie 3
Lo 3yl o 2l ill BLill 53 Jan s copule T 620 5o
3y25d g ) J9o B AuaSIl 02 3859  Jum o (ygele 211350 Il g
Cras Lidinyal Lot 3 B yall Jood] (ygiien 21 013) 3l ally syl
aen Eoam (e L B, b gl sad¥l 3hs (LacY)
713 Alg> Jalay Lo 6T a0 (gule 21780 Il clliiay 457 3] dadil]
D933 (e 730 Mg Sy (sl AL 3l Loy cALal (5330 cym
J93 b Bamill LY IS Zalind) @Il Glolie o ds s AL
Ly Lol 3y aginn g (g Lud 58] 9 Anngimnd] 1S5

oadat jLad >

e Il 3 gaal b aed¥ G (e TN A3 ,01 B 501 ok
AL I Jesme (e 718 3L S 3] dadilly @ordll a d3LAYI
S (3585 kS cudt) ALalSin Fuylas i (punts dadil] Lo 5 LS
Aalal) ol il g o2l dadil] ConLiall 501 ke lligh e ls
i Aliag tndd dadill (585 1 ol G1 Jalpally 655 s
e 3T gsd Alia @5 dadill (93 ousg S a5 G el 1)
oiral el (585 ) st ) Lol gadl il (55 45 iy 201 3L
03 (o Augain HIS1 yal 3L (e g3l jauds Olo dacioe alen!
daailly @il Wl b

el ZABSL S #1557 €53 e ke s 3l Gl IS
ALiliiee o ol SA1 Galleadl (a0l ) 2oLy . Gli¥l el
At piS b€ ey 09981 S oTy o 9illy Obsadly Olog sl (e
g1Vl B aBliall day® Lo M ] 1l oSyl s (gogag
Regd L e (g5 i LolLT (e g yimiaad) Ll 3La01 (pa Aalil
(ol 3 g 3 2) casSIl (e g i 1 23l

Gl oxSee B (53 2600 g SIS cym @llall loliin il
J9l 710 s sail] al¥ sl Laie 730 Mg gl syl
UL oY) Ralaie B A yall u Jsotll LT 715 g 2yl

www.facebook.com/Electrical.engineering.community2050



ol syl e o3l gisg

O odadl oo aall sl g5y ALl Lo e 720 e
cablall calies B @l Jgo

amill! jobadl -2

M) 0,8l A ASUL jalall @Blat HLed¥ aluseil )5 35a
el yel gl Gany Juddd B 5LeV slie el e 9V
Ay Oof riney a0 A9Y prel gl cilSy (3101 oo Juddad
3590 L1 IS (Ml ol )1 (Al aag ¢ 28T (S genn B uasd Lgil 0
dacu gV 3yl Aalaia B A gaadl 5y g Ll il g e ol B By3ganl]
Leliall 3,531 yne 93l ally Lyse B @l pall g Gblin pans B
LY I Leie il aiSe JSin Ligysl 2 el sidl Jlastial piil
Jradg olill s il el oill ¥ leaial Linyi cunugig sl
) ¥y QLAY 80 YT

llas oy yuslodl cBsll Lo LSU WLl jslas aseda dadiyg
Lald] o 38055 9 LY daBliva o alis U1 AL ) B3I a3
HLe¥l olie jomamt due Lila sl el yumm d) (439859 3gated! s Ly cullasd | o2
JCin Bl alla= e S dd JaS5 U (40 3508 @liaS ja40 Gladng
@l

Oty lgl Al LV dadlice e A3UAN cillas s sL35] 5,52 3ga3
Wlall agid Alame o L] 3,85 s yls (a 1870 ale N> sl
@33 1886 ale 85,sSall Alasll o Jeall Toy udg [l ld ¥NE wie
@ild B9 ol gline 3,75 Jalad Lgdlls ISy (1895 ale 3 Lelusis
Lgysl 2 @AY @llasdl (an Aald) Lo Jaall (g yom OIS gl

LaS @2 e LU gl cillazme 8 alST) 3BT 3eS aatad
OmsSal crlaladl (e (6T Aa® cndi ) LalSo oLl do gy Aolius e g <L
LA A3l clasa Joaiy cdbasl| B 2ialSI) ABLA dad cund |
A,y ABUATI a9 sllam s pe 355LaLL 790-80 ] Juad dle 5elaSy
o2 730 e 00y ¥ LAy Jeas ANy (g)san V1 g3l Jaxias U
L3aladl

19

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

3535 Ll Gl Gl s LU ZBUIl jslias ya55 andall e
e Syl (S35 350l Ral3Y RIS Al 2 sulall aSleaill Lot
FLAT )Y Ll Hisne gl dns3 Vs colill dosidd @S3ke plinyl g3
3 a1 iy 5301 (e Rdliies Lo 537 i 7 S el dogid o]
" oLl dadlive eule i) Cabizes

Cdhe 3 s @ILall 3 BSL BBLAN jlins 3 ZialSI 23U AL
716 5 Apgindl 1Sy el B 7209 Lyl B Lgayy s> axgn ibolglive
AL 35305 el i1y ol 3 716 5 Lol 38 apin 3
LaS 3o pal il ey 6T Bloliay Ligysly Ldledd! IS0 2
Jalay Le T cdolglis (y5ale 150 g Huuall 1aa (e Alaieul| 2311
ol o2 sl ol (S 5 - Bl ALt Y1 LA e (75) Y5
ol o LA3Y Tlall A ) 350 ZBLAM slane JLiToY Runiinill
I gl 351 e e 5ok 03555 Lo LILE LSO p31541 o ALy g Z3LLA
2L 23U s cllane el ol o pall @llell Apauillyg 230
o Slyall d Adlaiag yume 3 Il el Aikate 3 53551l oo
Ly

dwi g gl Zbliad! -3

SV (s e e Ll lantioal] 250l 23U cllams Jand
tre BBLIall Sl 3,S5 a3ty Byl ALIEN 3)Sa yuit sag (5953l
09358 Lgaduay > Lgilsh ol juobiall (s ()T e g 95l HUaiaYl
82Ul (e 5o Jomty g ileladly Sugan slse Hsels HUadiVl (e iy 5
o pladao ¥l Lo ysus 0525 5T lig i ] alis] 455> 23l )
W et ¥ Jeliatie Jolat leall o2 e Laib 13885 (5T @iy
0 838 S B g B g Al HUa AT ALLAN B S Jygmy
LAalL

235-a 5005l oo o5l HLLAY cililee B Aleatiudl 20U o)
Onxd 238-a 500y 9tl pnie e dagdall B ALIE SliaSy wa gy 01
e ] @D 19 OB 235-a 500 55| jnic 3193 (9,550 puay

www.facebook.com/Electrical.engineering.community2050



ol syl e o3l gisg

plada oVl Lea g (lesay 09,350y Ll ity 9 Lo pa5 orglesti
3aLe (ym e 3 33 Al 520 s 3015505 23555 ysll 35T 553 s
o Je Ll 1a saieal 1308 3yl yond) ZBUAT ¢ye Al culueS 1) 3152l
Je Ll dasio 5 13] Lafg i3 Fggs A ] Je il Jgouty a5 ol g
Jelanll 3yl 35 c3ll @ld L3 6y g Aune c¥otnay Juamy Eoons
ool e Je Latl Jleaiol ISYL oo 3yl el 5Ll g 5ol Jlamivaly
@ g

Moderators cslagh! Jleainly ogeidl cMelall o Jeladl daros @
51 G9! Jelanll (e Lnilill culig gl A yaw (oo anlly 535 I
el of el yodl (e ylacad Jastiead el udeily < Lgie ¢ 3o (oliaial
S3Lay S5l sl Aal g0 Lglsh gy JeLiall e 23001 3,1l Lal
Ay A gLy e Je Ll B 3y oy 5l paiaad il illg 53yl
2Ll b Jelanll e Al 3l pondl Jasiosiy coplgumil ] 6355 23
@lin)sill Juadd @ (g Aadi U 5y padly Sl dasall (63 5l
|me ] uad 3501 JeLall ol el ey (AL g1 3L gl
LA Laydagy a gy 7 (g7 Ll LY Bosllall 3, youll ity 23Ul
el gl cillame B 5Ll o dadill 5T @oall e Jans Ll

Ll L Y1 g9l codelall e 3,3l Abodl mSlll e
A el Olyamdly ooalakl 31l ol Adlall 3,0E0 el dakdl slsll
S e Lay 8 golndl ] Ly o ] (5 521 e
Jranicall (59530l 353511 0T 548 ,3T1 V1 Lel L ()lgum g LS po ]|
2384 5430 5015 2354 550 5| (6 e (e (935S Lygsill ollasd] B
Y Gl ailig ssd ope OLSI Hym 9 pladiy (s g Jo¥1 () 0259
Aadie33le 05 50 S0 asigisl ) Jsmi 9 Leaas T (olatals o say
(g5l Jelall At 6,5 Aadia sl5a (oo (05S Le ] ZBLYL, L
V) Leie palimill oo 0¥y gasdl Je Ll cublis LT gl oius 3 e
SSLeT 2 Lglaan (g5 pnll (o Jaod 3 pall Bpe ¥ Lgumilins o
5 i ol G Laile Ll i ¥ omy el Bl y oy sl

(2) Foley, G., The Energy Question, Penguin Books, London, England PP,163- 93

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

A3y Able bl L8 Leys cbladl dadot Aleaiadl G lall ST edlS
MSQi‘ﬁlsﬁgS@ucTu\nubfzﬂgb Lgian ,Sadl 6y LS daceall
=Sandl S Qy\j celalall Cala (40 3508 As ylan cons g 15,8411
[ylace J5e0 oo (o) ¥ e Toas sbiadll o Ageill cabiladd) Cala,
o 1976 ale dulgd i @lladl b Alalall 459l e lall sue oIS
OLS Bl udh B9 ol gline ali 86 I Lgidlls Juaty Melia 177
cllialy . dolglite ali 128 Lgdlbs 215 ,57 Melia 151 o Joadl (g
et ol T dlaladl dugeidl cudelall cpe sue , 81 susrd culY 4l
29 1976 ale Lilgd 2 Melie 120 Lagizme Lasae flo oIS 3] 30
Melia 259 dhelio 39 Lo cdlelall fro oy Lillay y ST 481 43 1
cdoll clld B b gl Sl el @f Loiw OLLIN G221 9 Lun o o
g“L_J Sy pdnins Aygsdll e lall 3L Lol «dads Melia I8 g g
D iglly 10y 33 a0y 330l Ligysl Jgs 2
ponlysdl (pa @Ilatl u.!al.u}‘ Lol oylo cati 21 Aoz b daddl Joudly
eyl LelS 3] yanS lgall Aualaid¥! 28K e detiay I pouds ols
ALiL3 Lgdf dnggitly 4 ygan ¥l 23l Haluna oy oyl @lally
gt 3ygusma LS dandall o? Leie 2925l Of el Cal M
Mgl Yo jalwall ola Cal il o) so 9 T of Male
il Gle Juda @Iladl OF Al edd Gl ¥l el cLgin @ILadl
WIS T o 1as e el Cadgn Vg o olatll el B clley L lana
S gzl e 8 oS Ao o e bais jalall ol cpe (g 33 Z L)
ﬂM\t@ju}m?@)ﬁ@j‘L@.myLﬁii EPEIPA | FEN P it P
S e ealy gl laSIl e 3,0 251 ALl gl le 23l
g S (el g¥1) daail) 3 yaall Ay yall 5La3Y) delaie 3bod) 23U jiliaag dasidll (3)

102-101 (o 1977 o

www.facebook.com/Electrical.engineering.community2050



el Sunuall e o3l givg

Oe ceomd! LI oLl le % Gl die 31 5,580 ol ) sl
.Ld:).l}fa]j %J.A‘)ALA—U

) i ] it 19 (oo ] | o Yo ¥
G ALY NN jaliall e Lo Ly 31 EBUA @ILall cllginy

Wl Hle dadli (ex) &yysan Y1 ABLAI jilaan a9 Ll Lgie L
Ayygan Yl ABLAT dealis 4Ly . dygedl Aalhally 350 eSIl ABLYI )
il dealiwe 9l ¥ Lot 792 g ALl Mgl Jazma 2
WL gl 5ol (e Bygum aad (1) @3y Jgamll B 78 ()Yl
(D3 Jguand! 88 9uall auzig. LS &alle 231 jalas o Ldle
CA gl il Aallall al3,30

1 -3y Jgur

Llle Bl ga | shas
O ] Bl yozs o>
1975 - 1965
(b Bl Jol e J3l )

1975 1965 s
Lt ddt LS Lt At FRY(]] FHIA]]
43.9 54 37.3 30.6 Lol
18 22.2 15.8 12.9 S
30.7 37.8 413 33.9 il
5.9 7.2 5.4 45 | a0
1.5 1.8 0.2 0.13 I g4
100 123 100 82.03 ¢ o

O RO RSPV SNy

70,59 ,57 Lo bl gV ALad) d3UaY jaleasg dasill (4)

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

LTl ILgil oo 1 3 (Db sl 53 351501 b3 o
1965 ¢ Lo 3,301 3 ol sies e S 750 ldies iyl 3 oLl 3
Osale 123 Jislas Lo ) Luaga Jue e Oopele B2 Jolay Las i) 431975
Crapuaall BIS 5Ly dadidl 5T ) 35Sl Jgamntl 2 alB,¥1 y iy Jua s
Y1 psliall et o Lebn ol e 33031 Al 3 el
50| 25U Aaalun (37 il Jpeiod] (a3l ckadlo 3305
Sl oLy Gl Gugale S Lgtaabios 53L53 ooy e L3 <13
il Lggidl cidle Lall
olias il ABUAI (e @llall INgial 8 3, 33U o2ia o
Lot 3l Gllam ¥ e S lasl Sy Le a-dypis Y1 2301
O AL 83Uall iy 350 @3LETg cetyguind e yaas 30 43Y lldy
790 cya Y381 ais a3 madU ALLAIT yalall oda o Lo ¥l g 230
oLl oo T olo clls Lle g 23U (e Al il b Ll (10
Bl doledT JSia ale Y Moshs Lt g Aa Lo dbiny jolas Lle slaie V|
o3 sleie ¥ 330l Bysan ¥l saliall Lle sleie ¥ Julas olols 2Ll
) LSSl Lle cagll @il

2 - 05) J}A’:
gl Gbls o Lile BBl SSgaut y ghas
1975 — 1965 5 ziht
F il e Lo g Josl 1 Dl Iy e STy

1975 1965

L) i) FR(]] L) i) FIR(]] al
deluall 4y &) J s
56.4 69.4 60 492 LU e
29.5 36.3 28 23 1S 23y J sl
141 17.3 12 9.9 PENPRE
100 123 100 82.1 ¢ st

e 0 RUEITE YN

21

www.facebook.com/Electrical.engineering.community2050



ol syl e o3l gisg

AL ZBLA gy Aaladl 3 gl anis (Ded Jgotandl IS 13]
o BBLAI Sl £ (S (gT8 Gl Llninl] 5y gl 53 oo
35 Uat) 3 gel olie I il Akl 3,20 ols 2310 § Wl
PRI

Ao Liaatl Joutl of Galeall Joamdl S 53,101 al3,¥1 e ey
Liaiiea 33 g Ll o Bollall i e 381 cllgi oLl Byl
Mgl o paliaad A yall Ligyoly Adleld! 1S 0l Joo Ola LI
o s it 281,58 Jol Lof . lLadl o 33 LIall s 1y
Ll s 8d e GBI ¢35 @lall 3 @3Lall e 730

s 33Uy 35S alaa el B Liaall Joull o o s ¥
Linal 5 LT Y1 L i 10 Aaall gl ey I LgicLins Bl
! S e ol LYl ¢ Sl Lot 513 puall Juuolis o Ll
38 Jolas Le Luags Gl cilS Lo (ygula 250 s LeilSes sute il
oIl LSSy LT IS Ly 1975 ale dadil) (e Juayo Osale
Aelensg gy dadill (e Jua ps (odhe 7 A llgiess (ygule 110 Al g
Liialg ot pe Joall 2 cllgion So el 5yall O dand dla e Zples
o2 Amaly [Bg)n cllia oL Joall LiSer Wy . ALLIN 580 cllgioy Les
Ol ¥ i eluall Holaill S5ia o Yy ol gl LIS o Al 5
B ay DUl Wi 5 Legll Cilyml] o] (a3 3,831 oL,
i g . LSl ¥ lmas Lgalieiioal 32 LS inas Lgas Jalail
Lisssl Js35 cilin (pe sl ¥l e B55ANL Lich o1 Lo ALl
S a1 350 I3l Juane 5 s e 531 Ll cre syl
“299¥) oyl (e HISH e A3 (e

Aa)l pBl6ll B 9 5 puolall B3I L)l Colga aai plo celly Ll
AL5,Y1 £u3 Vg (A pllall b Londl 2ltd LSOtanl 308 Lgas Jalul
ISy BT jalens o Jalaill ISl o) 2 Ll Yies 2aLl
LA Lty a3 e dalasdl calaws gLl JM> ce Sidlae
AL jlaal gy LS 3] - Laaliniund 3:LiS 3 o Allaill el
Abas e salana¥ 3 LaS 30L) A (625 9 alextl ola Jia Gl

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

i)yl L1 3o peamiall LYl 3 Bpla o1 (ol Lot ZLLa
LA Aiue Amdlea L3 Buele

i AL sgaaall e 33Ul e Ll 3y5um 5005 oS Y
Ceaatd @lelian] (ro 03550 Lo O Al i 0T 353§ Al a0 Al
I3l 3aLall llan U pye siadl ole e L) b3 g3 3yoma Y]
OlSal sae 3okiyg (5aLaiBY goill caladglg dpsslll culgiadl o 251
e lamdl 5 Arele cibabon pLal s Sungall Jiall ¢Lisyls
PRI

3Ll e AL Cllall cilidsi a3 (3) 63 Jaumdl 5 aus
AL il sSET Jgndl B 33,15l il puotEill 5 120005 1985 ,oalal
ool i 30 sLaidYl yuslatlly cyslaid] Aalaia il yaadS a 1985
38,20 g 2000 alad ciladyill Lt Lgilila yans ue Licall il

.Caltex (SIS
3- (J) J)-lz
P B e Jl) ) o
2000 - 1985
(Bl s Loy ool 1 e Jla s ST
2000 1985
Bl aze
Ll i) FIR(]] Lt At FIR]]
26.8 81 26.7 51.4 o
41.6 125.7 44 4 85.3 L
16.2 49 17.5 33.6 S
97 | 295 6.5 12.4 sy
5.7 17.3 4.9 9.4 Lo 5 ey oS0
100 3025 100 192.1 g 3o

5l (e 4T 32y Jaamdl 3 53,1 gdl alebian 1 (e gmialgll o)
i ALl 03l Bl i @l BUall I gl s
133135580 3,5l L as  1975-1965 5,1l Leiagds Ll dads Yol

26

www.facebook.com/Electrical.engineering.community2050



ol syl e o3l gisg

1985 ale Aad il I o) 3 A jliayy /50 ) ias A3l IV gl
NG o A5l 33l o s 1975 ale Ladll I g 30aSs
Lad gl iy 2000 alad Aad il I g 2 aS A jliasy (/56 ] Jud
lsbas ¥l (o gy 9 /57 (Al Juaien 33031 T LT sy 1985 alad
ol iy yalieccs A ygas Y ABUAY jalaas e slaie W1 7 35480
Walladl yrleas JSea 3 ol yuadll ofy Wil @Ilall Laagy 3l
L Jua o g5 (pn G B9 ABUAT Aaalia 305 2 (aSs
I 2l Bulgd o AL (ye Al Lall il Lo Y1 2l 5 Lgiealins
caladl AT Jaa oya 710 g 1

Ols (3) @3 Jgaandl o 3,15l culadgill Amas il 15] 5T a1
oia g ABLIN A )T yug s (e Sldieal wB (3580 oI @lall O a3
G SN g dugh Aoy s cdsmatil 13 (St 4a3Y|
BTy 5, SO eleaSIl o 4858 lecal culel yally eule 3l
Be Luall au,all Joudl o le culelaas Y1 b Aulmdit] 5ol a0l Joug
Jsd! O3Tg ALl I gLyl Jama Canl (po 38| MGl LB patesion
) Ly S Mgl 3 petiaion A1 ,35Y)

sbas Yt e Bl (e oSk 9o aldl I sl g I3l 0T e
SLoe W ey BOST 3] s b3eyg cocas o Jud L iad 3y g0 Y1 231
e BV Jolmin La 128§ 3La3YI o I gl e Vone 5yl
Las M Gl s all =

(OO BN g0 & yul dsitid| G § i !
oy Y laa T ol 1 Jeas Juld 18 olis ylo (11 J15all (e Bl
OF s B oy 9o Y1 ABLAI jalias Cuntin s dapally
038 (e 93> LS (e G Algd il sllael pbaicn ¥ lusd
Ao yaad . Lingl Lgieda ol Sas Lo yluda e s cowmd yaleall

(5) Kenward,M.,Potential Energy, Cambridge University Press, London U.K., 1976, PP. 15-23.
(6) Ion, D.C Availability of World Energy Resources, Graham& Tratman Itd, London, U.K.,1975,PP.29-
50

27

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

Le3hiiaal (S 1 e A yas (e Lol Caliima yal 5350 511 S
et leniaal g Lgal yixtiaal g

Jalgatl cpo de gazmay yalaall sl e gl pdeiicnl (Sell 4aSI! suseig
AUlaae i lallyg cBLeadl o 3550 gl g BsLenid¥) 2SI Lo
Sl S Y ST vy SN allaadl cnlaladl IS (s Buan] ST
BeS fye o3 IS sllal) B3LAl EeaS clS 1] pune JSLitals
daaill | yeieal geayl5 1 Lyl gl il oye Lo el (,Seall 31T
A Il g milmniny s 2 B A 5 Tl 45 L)
o IS aE) e il dn iy Aysliall ol jlei ¥l Aldy dalis
Iizealy 5 Sl LiSiam (S5 o Miad B (bl SOl &y s
el Tl Il ¢330 2l B IS dad 5T Jledad] yomy dadd
ool LI s cya Jamd (S5 o ZB¥1 RISy 16T Sl o 5355801
orialail] IS B dadill Pl (g pom il yunlondl cdll i Lol LiSias

2ty BBl jabias e ALl (gianll juuds o auds Les guaiy
i) A yall (g cay Al o e Aass ATl (Sl Lol
LIS (e e ALY o1l slatll (G ginang (9pmdl a2
Lasysion Gl coleluan ¥l db Gl (Al guie Lyalatdl ZAIS, (g5l
S yaoki (re Loyl 3L lolin Y1 i puotd ] padiien S Lo
535 301 2SIl e 5 AL 9550 33am3ll g @Lall ALl ¢y335200
eIl LaISs] e Haill Gasy ZBUAT jalaas asi e oY1 ol B
Ilatie| jaliall as oo Lga el (Sell LaSI g0 S5 lalan Y1 Ll
130 ¢ Ll 2gall Buslai®¥ 2GS 5 DLl o oS g5l e
o1 1gas s aSEL olim Y1 3ueS ol ¢y 558l cplaladl o 53 Le
) Usgea

ALl yalna 9rden Jo i pmaa s I oy s vaa Il clling
oe sl AuesSo cluiag wlius e Huuay Lo Lgied (a3l ol Yl
Lia ypie LT Y] Galuaia ¥ gpid @ilaalys (e gl Al coliys
Bl @a ¥l aiadad (21 gl BBUAII ya35a (se 3yaliall clebas Yl
1974 ale

www.facebook.com/Electrical.engineering.community2050



el Sunuall e o3l givg

4 - pj) JJ-\P.'

Ay g ) Bl e ST Bl
@A B sy e lil OYuaey
WY Jumey bl 2l
(aidl o OLLYI Gl YT Jolw s

@A ol | Y Juae uST ) Bl Bl yuzs
(“15)

37 25 91.5 L)

38 1.36 51.5 S

192 2.08 400 )

267 5.94 543 g 3o

U5 0T bl e Lo OLLL Jolal) U1 wlebiam) s ¢ il

LesT s ;nlls 5o ¥ ()3 Jouandl o2 335lsll clslian 1 o
e peg bale grany¥ Hlat ¥ 5Ll dadill LuyE5 e (e Caisd
Jarag uS3U Cblan Yl g gamme LIS o1 i g o yall gl ¥ emall
¥ 2ysan 1 BB palal yee e @S5 leban ¥l ols aludl ZL5Y)
antls Aol e Lan V1 51 Coyiady colejdl crm Ty L3 Sslonty
13 Ll 239t 3] Jute el e iy 3 LS Aiua 301
lidledl o Qi Lain 1974 ale @¥uas e Gusd olelas Y1 o
ey BBLAM cye Ll Mgl oo e VA o 2S5 Le y35 019
by e
¥l s (3)edy Jsuindl 3351311 leLinn Y1 g Lich o1
12,7 Jalas Lgil L 512000 ale 3 252 V1 33LAII jalias (e g2 5l
sl Jotall (S 03,01 138 (31 Ly 13 il (e (ko cysule Lol
13 Gl S5 Salan ¥l g ey i @llall b DL LY
Lol L cLele 43 (ya i8Y Lismand (3 s 31 B3ULAI ysleme 3T i

29

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

Lginlgd Lo (gt ugdn 089 3 yn®d dila) 3,00

) @JL’JL' A1) dslia ?u)iu.n C):-l‘ Le 043]

MYMT@UA ‘@J_}JALA.AQ.C&%_J\}A) J}‘jcﬁaxﬂu
J’@Mjaw&gjﬁ@&)éwﬁﬂoja LLLLC‘J:LA‘QJLQ_VM‘
i bl JBladl La LAQSJAS‘}.}?

2 daked e 1§ el 1 52l !

O (e 5 O el Ly uzmy Abiucdl A3LII jalias (e cguatl 2
Ll Sl A3UAL il s ol yieel o 5 sliall oia
O s L O ey B3 aolladl culdy jsbiall g jued jalaslt
lgially yiiall o paysaidl (Say Vg sguma jolalloda 8 955a
il Lo V1 3l o ALl Litaabisey saliall ola Gueal ol 55 4ie
o ol Jalomy 5 Sl i Lginagazms of Y1 ABLII (e 3y il
Aagandly suseidl pollay 256 jalas

v il L sz 3aoaills AeS1l paliall e Gsos g
Liody i @Iladl aSley ¥ Laid) L 1S5 (S5enn il 1 aleall
O ALl Jgliia B 2 919385 S steun Al zlimd I jaliall o 10
DLt 3160 B g (o V1 G yiuall i O Gardidly cellall Joo
(g el Bl yaiaad e Lealan] asl cntdlins (o3l sl G
Blatl wigys jolias juatdld Gz Blhall ¢ gioga b 55l 4358
i Vg 4S50 ¥l 28 2 51555 (G5ens ol AL il Sle
o ilyial oy onaazidly sleladl (o ALAB B (g5 dan Jelad)
o2 29585 Sne Gle g Blall U933 jaleal &3S, Sle a5a5
LA Jolie

Hlae ¥l o 25U Ll abiout g ddiaiull jaluall fpe Siom (i g
o LSS Bliiinn yaline 0583 O oS ¥l B3gamd | yolaall o
62 Dhad ALy 055 () (S U1 jaleall LeT i3 5ad 3,740 W] by
) ) Baaeilly LaSll jsliat

A ALatall yalall ) 5,La ) LSy el 138 (e

www.facebook.com/Electrical.engineering.community2050



ol syl e o3l gisg

Jroad T Agaid| SoMeLat) ulusl e AaSLal| Angaid| ABLall -1
SSI Calld) (G ggidt HUada¥) Ad ylay

Lodall B asilysdl paie (355 Gle 10a B s daiag
Leddhiiaal (Sl il 5ull 2 sty B3gamme liaSs g0 521
B e ysie | 1By o malal IS Tl LI Jolny Zadall 2
lolio ] @il (ulwlS 1974 ale B us gl al 2 fLSU 159526 (gLl
ale 3 Aol 83U yaite cilslian] ols |yunly qolladl 3 gl 5l
OT 9851 (g clo (gale Al gomy @Ilall B a5y 5l ol | 50E5 1974
O o S5 ol Y1 2aeS (ya i Jpil) LS| yacs B 3,
A B s iyl o3 Legd ol e oyl aiay e Linies 2eSI1 o0ia
D sa gl alya sLSU J¥es 39

81,58V Jgall de gazma )l agilysadl (e @lladl PMgiad gl 5
26 bl e @S G bLan Yl o s Les oo Gl paydie Sl
5l BSLeadl Mgl ¥ s e (@ Ilall 20 aly2 SLSU 1Y
ool e ZaSI s 13] ale Sile ) Juad 0 ¢S Lole crrane
(3)5 (Dot gamdl 3 lelan ¥l oo Loy LS ial 2 sLSU )Y 39
255 LaLL e LB ULl I L b i) 23Ul ealoae o]
U 2V g9l ABUAN L ias 621 pa¥1 Ay gan V1 ABLT jslins ao
BT Z3Y ¥ il S 23101 3 e

(O Yot o g HLaY Jlsy (o gpcicad| daaidf -2

gl LSt dadill e leaS e Jummad! lama iy HLaN Jloy 513
lalloia b ao s ¥ dadill )1 e Lga |y Tuelis cilidac )
llac] (o oSias bl pones Ll yoma @ G35 b (g3 1 JS
il L 15385 07 LS 10301 ol Y1 51 ALl G500 (o 3300
los o Jdal Y] a5 ¥ e A pi Al e A cdllle jalall ol
Lgie daiill 1yl

(7) Foley, G., Op, Cit. P, 189
L(élejm) Joauld doeriad | @)dl)llaéy\ dalaia idaadll Silay jiglaig daliall El.nﬁoc)_nﬁ (8)
2821 o (1974 gila ccas<d)

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

O 53LallS jaluatl ol bolan Jsx Zdlall ool paill caglimg
cosllall o 1ol (¢ saally Fuslaid¥) ZaI] Jalse le dgiay el
600-26 (s L 75l HLEN Loy o il loliin| 0IS 1974 ale a2
2138 Jamaadl o 5 aitll Lol | Lal (Jo o (Opele 211 il
Aol ¥l el o1 ] A3 Colial jll 5y Jam 5o sLle 600-50 (s s
LS ¥l B 395 yaliall sla (e

Jley o dadill (e Slolam ¥l o1 Byiely L Lady Bas 13y
Al i ll ol Ja s 5lale 700 My il Jumadl yomm g LAl
oo @Il WM gial 0T (4) @35 o] o Ly a5 .0l 5Luls 100
oo 5lle 12,7 1y I Junses 2000 ale Zyyam Y1 Z3LAYI slias
<l yien e oYY Ilall LS5 o)1 i pall bl ¥ Liaa oyl clliyg

Lygsill ABL Ty 3ygan ¥l ABUAIN jslins Boybs of guw 1 Lle
Leliay 1By pleall Az oty 9ad Goplall Bled Oy 29aue Ay Ll
saliall ostant Ay Zdadll Anlodl 555 Lia (e cllis b Liany
WU T

93 oy e 3gam sl @il IS OIS sl gw uaddl o Jondl ot o)
e ol Lgaiara 1 5 ppiuall Guadd] 5T LSS e Jus Ogele
(it et Lysliall (uigadh Lol Lalidusy Sl alls (Y|
Lal g ydidl alal zopdall ol o) s J98% ULeakl prungily (a3
Sy ¥ I ol LWL deas LeS el A3l il
ety sllaadlg Hledl 855l (g3omay syl 71501 5SS 9 2 LM
a3 Al S5l zleai¥) 3Bl ysbat ) Ol Lely oo 5 (sl
Lo 1305 o, 81 LSS e uadadl S50y Juamd 3l codle Lil] 31S1ns
LI (e LT iuas eins 4ld gndoplall e (6T G2 OLad ¥ o
e Bleatl A il e J3LEN (i f 5 sl OIS YL OIS 1] (ST
G Ja ol Bmedadl uadd) juuas Hled Wl il Le 13] (o)1 mlac
Wl o Lo ST B )V (uady s (e s G yode J3L
§ G5l Loyl

51 pumie il zledl (e AL BB & gosill ZLe Y 231

www.facebook.com/Electrical.engineering.community2050



ol syl e o3l gisg

oo slelall (god Yo B RSV dilly e puale (¢S (jale
sl IS ot man oo ytagd] 2053l (01 98 Trewa | 23U Hins
Juazmy Lo 231531 2 5 595l Lani¥l g (AlSLa A3l Jo Lill A iy
52 L Lesi¥! 2993l e Lall by ol UL A gyasell ALaall o
sl abey clas ¥ S Llelas o @Sl @i Ao g s i3 <L
Juamd o Leai¥! Je il e lamttl el o1 i g (25518 Juami
Lo e Bl Ml Lall Jruolind Slgs ysuad ya5% Wy el yinll o
oty S el ] ZaLioW gyl oy lomtl] s 3] (i a3 31
S Leno¥l edlelall sl (g pmuw e 1o A0l Bl clhae] asi
AT a0 Bl e s 13 Ll J530l LS5 Ll

Ol B Lo ¥ Ve Ll oLy 59 5950 ZLoad¥ Lo o 1310
U3 el pdhe eilier by plaiea guces B Huaay Glas s gLyl
Ll 333550 Ledl Lel poarLaai¥! Jelill Bygllal] yusliall o
ol elans (¥ i 1S B 5 IS LS5 (S T s i IS
3l ¥ slly sl I B a0 S5l plens¥l 23l e
Soadly yjuglatilly s Il e Agllall culaadl) of elis L85 Y|
e liall Joull (e 55801 3,03 Fgay UM agllall o o1 51831

ehars Jolite 8 cened (69541l Wl ABLAT & sllall L 55231 o)
Al s Basay g bl sl o 0585 o LT ey @llall Jgo
O dall Jadlh 5 Glle g5t Gle ALl e cpusdl ol Jsall
lall Gudd daSod ¥y Luilatin pud Lille o clUb degl) 2yl
Y el Sl ozl a1 e slaie ¥ ol ade g ool yLae Yy
Lo jslias e el I AT IS aad O iy 0] o] o Ladh (my
Oain g Aliallg A lil) A o 38 LEISia] yais ABLATI (i T L5
Loagdall palatl 558 Jladl 13 By Aails yaluas (e Lgpd 5255 Le
05l Lo 35385 Jgu¥l g Wlation| 381 Sl Lsliie by uadidly da Ll
Gl AeSldl Ladall jabiall ola e g 3T of IS auead! g
LS s S Aas MU Jsundll i

WU jaleas (re @qudl I 2LVl 47 1) Lis 3,LaY1 390y

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

gl 35yl 3L ] i L8 anddly Alagi 2ozl
1 i GUI3S s el o) 3 bln 235e Y3 53uimin a3 ¥ 2
OIS ol e ll J1 Junms Loy Ll B3De ¥ 31 y3anlly ] 23l
55S3L] Gt peiall 1) BLnl s - LeiasS5 3 90 als swdd] Al
el Al 1 A sleall Jgliie, Lol

Al o lg 1 a2l plasy) Bl gy uady Fpmna ill ZoLLI -1
ooyl

51 gl BB 2

el g Lol 3 Gyl yod | E3UATT -3

Sl el ope Ll Z3La -4

31

www.facebook.com/Electrical.engineering.community2050



aailgall ailall 2

oL 28151 T3 (Ll Sl
oile Sl Aol Cag pall e ya dd sl
plaseiol Al Ll 0 35950 Lells o LY
Leelinsly Aapall 3 5,5 a3lhall jalias
layanag by yls (rais 45l Ll ns Bl
OIS aaly s gumall Caliea B 505Lel] L 15381
Lobosiaaly Las Ll S 31 yslall i ol sl
3Ll jalias o juuasS il B
O Lo gt caladl 31 ol (YT Liie )
slaedl By B 3,05l ABlall Jaxical HLesy!
JaT utly SLe g Ll B dian gl 2Lyl
13 2 15e o elandll g jiall O (e lls Ll
s wgies IS (o ol (BT die Lol
coald Sl Age yall clilell slatal e Ll
A LSS alall &l 2l 2 ke i e
0 Aol a el cdlile G 1 Liags
o2 LY ety caly oo 38T 3 Jlaaian V!
250 sl) 3Ll e ) (el yyles
o Lille (ra daiul g b Liwa 3589 wyl e JSan
AV plma ] @& on pdie palid] 0,80 Cantia
Ae ;¥ Joma gyl Jod i T A1 L)

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

5,2all g oLk o S5l e iy bl el 2 andl gl
oSty @Iladl Cal ol Gl e palill (a0l Caunliia i 5ol
Ol Pl diatingy IS B OlSy 45l e (e 215 Leke Jsed |
55 By By
Cadyny o A gl ABUAU (LY Jlesial Lo clld 1] dalsYly
o sladly HLEYI b e Al Gandl 5ad (3 Lellesiol spun i
dotsed O LgiSan (g )T el galy T joghaig gl yudl o S olad ¥ 25T
DY Jlasianl Abal JundT IS Lasys - ol sell Abacal g3 Jaady il
£ O o o9 <L yashaiy 2.8 sall comslall 15301 5 3,505 23 LLalS
Jlenies¥ Baaally 3ilo Hlad Agmg (oo |y lio el 331 5ll skl
Lt Lastical a1 5 Las pew |yl cuorgd e Lttt oita o1 ¥ e |yl ydd|
LIl e 3,5 sy Jeiald ol |y ulylal1 yue
Dy 2 gl Le Il s pgls w3 sl (0585 0 Jaimd ] (oo
Vs Gl B enatis giloyas +LST 5BV slale aoy azn (Vo )l
(! ooy ¥ iy A sl ABLAIL Jaus cilS slus cilieins 392 g e
S35 (gl ualiul 0,301 ] 350 sgll o shall o3a gl 33ms 9
3lome uld (Ll (e A il Aarsall egerelind B o yall Janiol
B 3R allas B Jaxied OIS 3 381 sl opslall Lel usgac
Ol s e Lo yglat &5 add 3gaa] jglma Lgie ya¥ OIS Sillg Ligysl
L5l 5l Dgonlall 3500 cdayl aBy cLigyol (sl jaTBae B ydie ol M
ool B cleatialy oplslall o0 ag @il @) ] il s
oo o 3l 31 SLaYN crm oLl (m 3 S SLaeS 755 Lesd Les Bt
e ydiily ey B Lttty s Y il (1,2 Y eliyg Ll
Bl B Aol 480y ¥l susil | cul¥ ol o IS 28154l (o lall
ellas g Ll 23l I lonindl o] conall ey oS 3l A
Aentieall 2,515 o slall COVT S0 V1 a1 B OIS G pal] ¢y
3tat LS e Al a il pe Juas LS 1 Y] cone 13l Aeas o
(1) Carr, D. E. Energy and the Earth Machine.
W.W. Norton and company,N.Y,USA,1976 P.116

30

www.facebook.com/Electrical.engineering.community2050



ouslggll a5l

Jorins Sles emmd (e L jalins e Joad 31 ASHIST ¥ Y|
3.5 sall cpn sl Jlasieal 2 51 paTeatl cye Jan 1S LosLiatdl Lusalie
Ol Lol 958 o Al sell Bl WY GIS clllyy (galiaiBl b |yl
SUaSY LV e g sbisyl o e Jgyidly 5Ly emall Jlad| s
il 53T Alo) 23U jsline ol 48 pang die Lid 3Ll sl
I3 (gl BB Jlawiaal 3alels Sl 1) 6y 5 e d s 3
Sladly samill yall

Leactieinl 1 paliall (ye Loga yotime 2 sl TBLYI S 03]
et Jailly e Lially Ae IS aliies (ol 2T LB el e GLusYl
Aol Sl syl AT el & yall Bles e 41
o 10 Liagy 2 55 sl OIS 13]g el g1 52l 2,515l 3Ll
st o Alall os Jlawiaal a3 Lo LILE 3,LEY1 o)l A3l sqll 3L
355y 2 Y e el 3 s s Laal i) (Sies 31 2Ly
Lol 1yl ) 25150l sl sl syl 3L 053 e
IS @ILadl o o 1Sl ol Lgalan 3l g plall 4 o35 Ll
s S1 55 a1 JE B L il i gkl ol
A3Lall jshns 353559y ] el ;301 A2iSag e Livall pnsiy ellall o
e 3553 Lo sl Sl d) BBLLII 5T 3085 ilaaSng 31 S
lsall cre Loamdliniol (Sell AL LS el 3] Layass o allam¥l
i3 A e sl gall ey 0 aglally o <l Ay e
Hlall Glewl gl dudey dua 5 pad ol ms Py oS IS
o (AT ey mgaTlinn g @guudd] (oSS (sadation Y 3paLamaY|
A LY g3l 5375 oiltnn Jukiss Loty geotd ZBLAI| 53 <15l
e Al B3 ) Jumg 3 25 (S5 o oy sl (13301 3 Ll
Jlslo ZBLLI y3Lina 5355 By 330 cllin (iS5 ol (o el
35159 451 sll o [slall alaiion] ISV IS 4583 iy ey b
o EILAN LSLall IS5 (3 sall AL Yo oL8T Lgude Jaally ¥
Ok ol U e 8 LaTegraga 5 pso 3l dogu (b Jo 5 0T sl
Ll sl 2 gl ety ye31 1

37

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

¢ el Rl e g § ! gl | a1

A eS| ol dely 313 eliy eIl pune oLl Jpins o
BB ping 350 i Ly BBLAN e Ja3 ) Syl
Lo lSe 3 oLiyaS clys Al oLitil USRI paasl s sl 3
Byl I e B (e Ll Ly LS, Abaia 2,035
e o] 448 57 S A S s 1yl 008 5 3] o] (9
i 38 301 sl (re 5 gl oikn Caliinty Al oS FBLAI )
Lgal il 31,4 VL Lelasy 65 all (po 51S L3015 251 sall (oo slall
5T e AL S DU IS SIS gsllall Z3UAIl ol Jai (e
ABUAIT e Bl iLueS AL 5L oS EBUAI Lo ALalall 3ouoind| ¥V
15313 easo ¥l o s Lo B il pan e Jass Lgion b o
aliay i @ eI O (5T il galy 39T (e dle Juase i Loy Juiill e
S IS 35 Ll i LeS il o5l Ladsy 301 Z3LUall 2usS e

23l T A5 gl BB gy (21 (gl 0 g5 (e (IS S
LS 1508 1oLy S 58 o2k FBLATI sl alsiianl soms e 5 S35
$21 L (353 Biman 51 +Le Bnine i3 o) sall Zigmlo Zellatal 3
S 6Ll B g L€ g i3 b Lgal i oo e
AL 0ty e pealall (ppl) 3157 Ske el iy s e
250 sall BLLIL 15 L1 5 sall e Al s 25 oS

B 55 Lo 3 3101 Lall 558 LS pailol ey ll 5 5
Liade 130 a1 10 oy ¥ s« Dsl gl sl a0 33U oSl
251yl cym ol JLasias) Lo L ) Jall gt ] clS Ll o
J385 Sl poadll Gaed oS HLadilyg el g IS pdie pulidl 0300 2
022 B Jead bl g Liga s al1 30 g clyladldl 2 IS )
AL g1 B3I (ye ol glia 200 Jslag Lo iy Fue Lically 231
5 5y e oLyl 3] 5 550 o slall 238 L 053 ol
35SY s s Tty ol sline 200 5laie Jolad cilS Lgsysy Ll Z3LLal

(2) Mcveigh, J,C.Sun Power, Pergamman Press, London, U.K. 1975.

www.facebook.com/Electrical.engineering.community2050



ouslggll a5l

el 081 e Y Gl B &Sl gell s fgall skt e Jeally
Sl Ll ga o lsbe 2] 1) Skl fias o 2SI dhigony caaly pe
syl pliatiil UKy celly 3 dde La)late OIS Las e 3:LS
gl Lelan Las 30154l il shall muanad Gle @liasd Jlaa] 558Y
gy o @Sl (Sl (e iy Ol gl B

Adlse Bigols €35 @5 o HoSY Hauudg sl Eagomy 715 (s OIS 0
G 7 e 350,55 Leud 75 Lgia 3ya il ylad cul il asl Lgd
Uncilgy dlacd ) ol Glaf e 38yl Ja3 @3 By (Latd 80 aelis)|
9 Lagin axlsll 553 ndljeS (aalsn G cdayy sliieall (0 e gazes
A5 S0 Allall 155 Jloma B d JoT Goald| 120 oIS a3y ol LS
e Jand 2505 ilidse yuglal @3 1 GIS 1910 ale pag cslsgll opa
Jo sl s e 55a¥) CaB g @l ol g 5LiS 25555 A5 5l o glatl
Ol stall (o Loy S 715 Jumgg caaEill B gl y ol ygbatl] s i
ple O AU LS el o oladladl o gsius e I 3454l
cdoly 5L 481785 de g La slga Lignlls 88 ceti] cs 1942

2 BB LS5 g elaladl alaial 2515l el eIl s BT s
ol glo s 4S5 ol 4S50 54 lia OIS 1922 ale a3 Y1 Sl
LY T s 9 el eSOl adgig oldl s (1521 o Jeaiasd A5l 50
g Lol 1yt Lo o35S (pn JSLE1 1i0g) Bens Lis T OIS sl
Bazill LYl Ghlin LIl day cding 03 (S5 @ el pgSI ¥ g dal 5!
alies aloma T ol sl 1] 251 sl ol shall jskat Jad a3 0IS
I cya ol iall 2ulgh ey Aalizes ol Lo | Cecalind Zalisea ol a3y
OIS YL o ey o st 1B 851 5l o slall Lo 919383 OIS ¢ 2l
e Jpandl Ja T s el 5gdl A s s 3281 Jra 3oy @Sl
Lo g ualeat JUs] @5 IS (g Lall 3:LiS Junalg 1] Jundi
2 SVl Julas (o, a8 iy S e Yo OB Ll Gl o slall
slga! Lo 515maYl BT Juli g Lgalaieiel 3,78 | sy Los By all
13 Byl i lplall ol dae 2T 03 3y Jlpwes¥l IS5 (cralall
oia & patiealy LN b ysind] (uadll ) il 5 o LST oyl

39

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

29 5180 lin ) sle oas 1946 ale Suis Jeall o Liga Ll
Led 1S9 S0 pal o iga yud 2 Al ga Liganlls ,S1 €55 @5 1941 ale
Of Dgalladl i) 1yodae HIS uBg (Lau® 175 Legis sulgdl Jad oliad
S aar il @ cdgll aad Jasll cudinily ool glive 1,25 s
Ol @215l Ly Jaadl Angliia (s pladll (a2 ) 6T Les gl AS5IS
~saias 33Le Lad (iS5 o] B3 anll &g Lall o2 5 gl 31 IS
EESHUUPIEES [ JRSVEE R PRESERCNDI PV PE P SV P IS | JOV
Gl e 3l elalga Vg ol sl 553 Jamd Lo

ABUAT a5l sl gm Ligalls Jol +Lis @3 wBd i guad) S5V 5 Lal
45503 3 yeS Wges By Ll o2ia cbasy 135 1931 ale b 2L oS
Jes Ay @Sl Sl e &g lall 00a @uana S5l 9 doly 5LS 100
ol g 51.€279,000 Aaskl olg! (sieadl Z LY iy 3 pacall

T el G ABlall uydss LB Aasdicall ol ggll cnolghe o Bl
AL ALl o pomdl ay Lol po B g ls eliy @3 03D cladl (4o
S9! 55 o2 Leghe Bty (S5 @5 By dolg 5L 100 Lagia JS 353
Lollas s 3 Lyl ISl oS0 @ld B0l LTy oSl Jleds
Al L iy ) Aabail) sl 31 3,1 gandl s 1 s
S5 @ By Al jle g el A58 ) Lean @ O Al SIS
5l b Jaall g lall ol

C3ya3y L5 sl ABUAIL Jasd (T BpeanT oyl clIs L) Al
Lo L1 g1y 31 8 e 353l gl e LeiSU 5 sl ol gl el
Pa95591 3151 B 3055 oy doly LS 2 1,2 (re

o) GRull (qub Gl e &V G L)
S 8y Bl ey 23l pgl) ZBUAI S5l S o
cpleia¥l ponge dalaill Lo slsgll A (o Aluasill Gilaglall (e
O dalizes @l yid Lle g clulall e sgaally al@ll ¥ s Luaidys
S ggll @B M a) LIS e dominlg 3ygum e JomasIl i

(3) Boyle,G., Living on the Sun, Marion Boyars, London, U.K. 1977,P.61.

10

www.facebook.com/Electrical.engineering.community2050



ouslggll a5l

Igilars - Loy 351 54ll ZBLII o Ls (S
RIUA [ TR LR C&\J;J\ 2 ] 351 541 B3I )
oM e LTy il oy 2Bl 500 &5l 383 o) g palle
O Lo dalaie 2 Guedall ] dadis Losind (LiS5S dagnd | il sl
ISy 3yl il 3T slyall oo ol LS gl coies 1 6 o
Blaill 3 138 inng o3l pomdl pLi | pe 4TS J5g dasmm 31330 3] S
gladd ds yall dalaill o Ao liall Bus g e clsgll dg0e ()9 Jula
Aalaill b sl daiiall Jula ] o9 138 33505 « S e
J35 O3S et plas) Lad yosn ¥ Ll Ll b Lai 03,58
Los el 050 A biall 3us g e (gl dadiall Slitlig +15g!l 9ae
oMa T alal 3] Lis o - 5 2S01 ewedd] plas¥l dalata 2 Jlsdl 5o
alale 3,4l 1aa Aslas o wo¥y STy dalaia oy Ssxdl dasall b
Jascatl el Aabill oy ol o s sgll ol dule g ol Jad oIS] lia
ol daiall B 3 ,all of (oaaseill daiaall el Aakaill L) eyl
Gl Il g ABlall 5ed allss 231601 B 9o (559 Aalaie o
Ol crcnaddl @B 0y 550 allad ga ha cpienll allsl olo Lia Lgldls
gl Lo JS () cdo ginall slaes 335 01 31531 5T dacugll 5 <1501
o oSy asds o 5 10 BBLLA] ¢y 933 e oy BaLiead LYl dled
U BB (a5 (pe LS s3gl slie Gupla 3 slsgll camlshe
1 eyl allid b @Sontl] padaiond ¥ LT gl g3l (yag es gl Lglaomy
Bl yoiies (o s3> e Jyandl A STIL pdation LSt die @IS0
L4
Zlsal B3l g dcuaill TUAM e Lotie 351540l 33U o Laidmdlg
LelS callaomlly sl dl b 31yl 33Ul H5omdly all E3lLsy yonl
Ol Lead 933l lie 2 (Sonll pudatans ¥ GBI (po Bpaids 53lins
O ool g oyl s (as le Juasd o Laellaialy oIS
etia JSCn Aagdatl La o gy il AL jaleas IMaL) e Bus
I o530 Ll Ranlally (ygasSime Ll ] 2ie o o Sl
daT e oplsall 0da @b le cualy O WY Luga S 0l Ledd (oS

11

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

Of sy Aadatl cildaall oda (e 33lanad e Liyad 3al)
Cagama | als i ST lidaall ods (e o S5l lady delatuly
Lisliionl qoruss e 3sgandl 38,5 0T Jad¥l ey Uad V1 (e 0800
eIy Sy eldantl ol (ye

o elyedl (o Lende Joaml (pSean Gl Blall 4paS ol )
232 S o] Lgle Jsamdl aaian Sl 23Lalls L Jgeadl pa¥L
L gl ABUAT 2aS wainiy 3,050l l 51 ggll ABUAN Jama fpe dages
el 5d| Ac yewg A5l ggd| Ligallall Alme dnliws Lgia Julse 3ue Lle
Oed A5l g lall Al A live (B @Sl GISIL IS 13] (S
LIS 353 ) i 51 el gll A paas @Sl ] ol O ot cnaal
215l) 3850 O] (Aipne Aiay 3,50 I At )T B 340 JS iy A ]|
OlsS UM Cancall Hlabas ;i 03 «lgell Ae youd daladiag LSl gdc
Calasl yuiiien Lgale Jpaamdl oSar Gl ALY A (4T iy Las ALld
O HLoe VI o BIST 15] Lol coyadl ja¥L ud 12 of ol L
e 10 (T e yeal) Ba® CaSla poa Loyl i 351 5!l B3I 3aS
A5 gl ABUAN 3aS (yls Crndd! ladas |5l Aoy cundidl [3] 4
Ole slsgll Ao yuu cude biay 15] Lof (Alo W1 2Bl cpa 5125 ) (adseis
sl e Aled Joees A3 300y ey ¢S

oaslas e patadl don Ll o] 318 ilasles ey 15 S)
2 sl Jinag il slenny ailaladly die yo (e g Le Aalaia 5 o5l
e Joadl Ol (b die ju Lgias 5ol Gl 3gadly dic juw
S5 @ 5 Lad Lgule Jgamtl Sy ) A3 A0S (e Agh00 3,50
Ul ABUAN S e (IS g 3,580 ALl B A8l ga Bigalls
LSl AU A ladl Aol Il Y alall UM (o =10l LeSlias
QLS G pis ol Caia o ¢ e ceun (Y LSy A3LAILS AS |
s Aol Uosbae IS ye¥l Linisg 13]g e )T die yow g o0 2
@ _is

(4) Hickok,F., Handbook of Solar and Wind Energy, Cahners Publishing Company, Inc.Ma. USA,
1975, P.58.

12

www.facebook.com/Electrical.engineering.community2050



ouslggll a5l

Ayl gty X AESI X 1/2 = 2 pond | ZBLLAY)

BESIL Ly yune @mand] (g5huas LSS Gy T Lol (ya elad L)

.Z\é\iSJ!xWJt:Z\.\:‘SJ!

Alome G Lie 33 yas (oo doloan (Sad 1o Ly 5 o13g!] e Lo
lsall Ay b Lgyine Liga Ll

e ) x A Ll = |

3| ZBLAT| Alsban B AL 5 ol skes sgats Liad 13]
AL Alslall le Juans Lol

4o podt CaaSo x ABLST ! X A Lud | x 1/2 = A8y A3 LS|

LA Ll ol L3l NS 35 ¢ pgl] Biga s Alme () s
s Gleg Almall jad o ye e dliie 0585 Alled ! Aslall 3 L)
215l LUl A H1a3 e e Auculiie acad 38 5] 23LLILS
uslie B @St Lo Loy S 1305 - o1 5l) B yw a5 Ligpuinn
5,25l Lrnigll laglall Ll Ilaial Lgilme Hlady ol sqll dignlls
o L1 i Lo ol 5| By (Sl (Sadl i (ye il Lt
550 Liclaatd «lsqll 3y Fandas Aunlindl ilaslall Lle Joanmd| 3
o Il 5 Lay (3 dLpule Jpemnl (e 3 BBUH e ATy
LY sl o BLATT JS e Sl gl ¥ Ll SIS 3
i 1Sy el 3oLiSs Lasd Y 855l B Ll Y cllg (amsLoll
S B B Lall ¢3aT o ST Y1 s praing DL oo e
O 30 4 5L eI alplls sla H2 ) somtl] Laf oLy y bzl
Fep s oS 135 cle yall e e GUaS pass Jasd calalsll ol
¥ S yaS1 sl ol 35582 il paadl LS cyn J31 51 e ZigonLial
DSl 0 18 e ] 3Lyl Ay oS3l BBl il banll e
Jseallycelsgll ine cile puw (pauin B3l jtinn (1553 ()T 451 511 2 g Lot
o 5l A 33 e <lyall A yow ol 13 1 SLeadl JLadl b 44
ole [l IS el el el e Lol o 31 Lolel g Uall Lol
e s 0 s 331 sl o e lial Lguns By Ll b
) AL eyl el

13

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

ey i e (i b U e 33,2501 £l sl ol sl )
5eLaS (I (501 2 1,50 27 -3, 60) delaadl 2 Slia 60-8 ¢y <15l
Aala il s 5uSLal ) sall il o gutes ibo JS 505 gLl
3o LI iy e 28158 Bigm Lo 0 e L il 3l . Latia¥) oy
19 S b Ll 10:5) AeLidl 3 Sae 22 -1 (ye sl ke o e
Golew yad ld Aalaill o2 o Ailga gl ST @3 A L o)
Ty Lo doly s1S Caan’ Jsbay Lo i g lladl Lo Lo dewes
flsa Aoy e doly 5LS 4 oy w05 Leky 2501 3 5la] Luued
e Lol Colainl 3Le5 Jobas Le T 50 o ylial 3 e 5l
Ciasll Al

O MY GSle ¥ 1 sl 19 Zhi i1 &S y2r

Leule Jguamtl Sas Gl ABLAI 30aS 0 oMef e¥alall (e LlasY
T OF Liasl Loy LeS 2l 9001 ey conSin o Loyl sl e 54l (ya
sling - elsell B U S o 5o IS8 )55 = 15el) Aoy (B pois
Blatl pyliies (e (T diy sl L3 las (g9 uall (e il clls e
@bl st e Lgrde aalinsg 4018 cilagles e Jgamdl 45154l
Gle eluliall i Joiis of comg - alaia¥l s g dalaill o 35154l
sl B el olyel) Aoy Joas oy <l ggll de poud Adanlll @l
Lokl & yae Comy LeS i lgll aladl i g an 531yl IS 5T a5l
Lganlls oL @i OIS 13] Lo Hlie ¥l opay IV Sy i 154!l 35y
o2 Sl (gl (ra OIS 1] Lo A yal ISy AS e ol Al <l 9o
N aldyasdl fee Ay

slgall de youd lual® 2L aalall B dugantl slio ¥l cillazs o935
@lalall oia o Uas e o ST 16,3 Y1 (SLaYI Gans gllLall o
ool )2 V1 o (A gl ABUAY Vel LISa) Al ys (o) y2 Y Aol e
Olmdatl 385y Ala iy 0 Bygandl slio )Y cillasma Lolal e L U
(5L g ol 9gdl Ay Al ys (ol el Lebold )l (e J8T Augandl AU g

(5) Simmons, Wind Power, Noyes Data Corp., London England, 1975, P.5.

19

www.facebook.com/Electrical.engineering.community2050



ouslggll a5l

cl9a Aoy Lgud sgus Sl BbLLI o elyUall s Li] @i ¥ salall ad
i (e Gl A8l ggll BB Jloms B (gl agdy Loty Adle
LS Layud cra )3ST Ayl oSLa¥l Baladl 3 LT 3] el UL oSLaY!
Ae pou ol @535 By gl slioy Y1 cillaz s B IS AL 5l s lall
elogdl Ao e OF @lad LSS o )Y has (e daay La551 le el 5gl!
sl O @ogpall ped 1y oy ¥ las e Lie il pos Lays 3133
e sloell Aoy ulid @i o Lo dalaie 3 clsgdl Yol e pens
bz e lelas,)

olaa¥l 3am; Lo Aalaia B dllgTy =l ggll Ao pead cilialiy aluiall o
gL

Lgalbs o A3l ABUA 3eSs 5l Lgud (Say cilaglas @ -
phall e e 10a g puliall dalaie 8 La3Las] @ 5] Leud A 3515
) dalaill spasetd lldg dalaie (re S| B clsgll Ao puad calinliay

Ayl gy lall Calizes o slsgll oS )5 e cilasles @uudi -2
Sl poe el =15l A3l () @2 47 Aislead| W ¥oslall 3 Ll 13y
LelSa iy il gl 3BLES pe enalis 351 cals 2 LT Y eyl
ABUAN AeS AL cocndseil g 458l cuaaiei o101 55|y Aoy cendd |

o2 u«_m_m_u Lle aatialls 4818019 23 cloglall @aass -3
S Ll ols el 18 by .Syl eaoail] E¥lns
@Sl @lgol Jlanial g9 patl (e OLS 13) Lo 5555 (e Oraesall
Gl (e peiSatin XS cnlpaddl Jus 3 yuy of g llall oLl
Jood e 55008 Lglamy ISy Lgapeatd Bgallall Lo 3,551 (550
CUSel) Cagydatl 3]

@l ebalidy alall iy ya¥) ols Coluadl oia (Gudd Ja T g
P bl ALl ias ol gell pailasd Sila) alls

s ) dakl 02 bt — |

Sl o Jazms (e Hiew) Aysls 30l el sgdl Ae yw e Jsuamdl o)
g Uall () L 301 gl (ol al) Aakaie b AdLain ¥ H0LLYI 2seS oloan

135

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

a3 g Uall g 1 5gll cile puw e ot Al 3:LaSH Jaad 35154l
318 o Ae puall S (e Hladll (a3 3,050 ¢ l5gdl ile juw prax e
Ao pad Al mlll 5,3l D51 asdy jlen Jlestiol Jaally LiSeY 3,08
e Jsuamily S yondl A3Lall Aslal LLoolas dileny abidll & el5gll
Sae ole i lgde Jguamtl Sally 3 a5l Aalall 2SS ol puass
Sl U oo 2l Bl L o el lae of pad oSl fe Jases 10gS
Latind) ol yeadl com Aalize s 3: LS5 Jand o slall ()T lad ST  Lgliaai
£ 56l Liias cile yw pais Jaad Al 5l oyl glall o) @lad G2 ¢ |5l
39 e JS& b &S Y clupuil ols o] ey T Sle Gud s
Ao yas (e LiiSad @lalyall ol o 3 ca¥) Alsh cilalally aliall
Lo e o] digns Bagd il 9!l Ao yw g 318 Ll AdLa3 ) ol it
oo LiiSad Lgudd ule el @ity Aatisl] cule el 2Le 3l ol yall
Lokl pB5a B Lgia Balanl (Sas Ul BB 3eS iles

Lo Balaie b el gell 2 3,850l B3I 28 Lo Joamdl Ja o
Sl kel Lo gl Ll 3ol euly L3 Lgie sl (Sas S3llg
i) Ly R ¢l 5ell Sile yw s BN S Soliieie sy
3 04| Aallall LS Jray )3T ismie @y @ il ] 128 (e BN
93 oY il o L el 3,5 sl Sl Aatad ale ) e
3,80 e Juamy o (aisd] pasddl A e pdaion Lo s dcal
il Glass Gl el gl ile yow Sl (30935052 B3I 2aS (e ale
Logla sl apasd et e cilaglall ola Lo alaie g il
(1) Satl oy - eeatl] Bilae LT Lgiais Janpes Ul Biny pal
colimill olg) &5 ziled (2)9

s 0 | ket G bl —2
Laluf ol Ty Lags (67 Lieas 3 pim® 30 clualiall olia Jods
Ll Yl A8l 4eS 48 a0 le yodl 008 (o Sgendll g . ALLS
Lagaatly a,mnYl cilalai¥l b olsgll Aoy )53 (ki Ladlg odasd
0168 wlalBy ail jlicas a3l jliag ol sall gun olonil 485009 duygaall

s ()

www.facebook.com/Electrical.engineering.community2050



ouslggll a5l

i e B Lall e 3,350 (653l Gl (e el oS3 L3l
L 57 30 233U iy Y1 35 ovmmil) LT s L W1 (s Lot
LS 13] e agisd (e masall 0S5 L3Il Ly <Lgslaly Bsalall L
BoLin] Ll s 36 B o Ll ol Sl 36T 320 B L sl
il S5 o sll A pan 5 Faasall ]yl 3 yae (ol antis Le )
20eS e Ll JonT (e AL S 3 2l] ZBUAN ilae Claam (0
il i 103 - uyod] 3 o ) Al (ye slall 230
JISaT gy a5 ol-3.81 501 A8l (530 3y yo Il OIS 1] Loy pa5
O35 Ul ) 35LAYL asaing Lgaloea Ty Bysllall (5l dalali

Y 5051501 B3

0081 & yuidiad | Gibaboad ) -3
ole clsedl Lo yan pulid 5o aa¥l 3ywensll lulall spmall of
SLalial (e gl Vs Cllai AL G o 51 AL 35053 sute
25yl linad] olid Sall fye oo oy Bulomioal il Bnlie 35
Bl s o lliall os 3505 oSy s 3yend el yial peteas Ll
Bglls Jos e 53Lall b Ao yuadl e (1555 Ll clinand| olia 503
8 S SI llsll Lasy Ll Legilaly 5Lyl ol o1l
Lebae | paiol Lasys Laglol ;309 e puall (5o (s Jlama crao 3344l
By 31333 onm g el paadl oy Il 1 cpais sl e Alsalad s
¥ Gl S e Uslan alpll Calas] i Ahgas 330 e elsgl]
ol Loy 505 (e 3 yal A2 ikl 451 5q| csloiasd| pailoas 23 y0e ye
T3 Lay 35 gy LayOUT cilel Y1 2T 2,80 eI ol gl Aadhs
lsadl s e 1l 2815l il 3 LIS e pasad] Fulec L5
Sanlitly I slen YU Siailly Lpends gLl wasc o SIS

gLt syl al (o a3 g
Y 5 sl o syl @l B 2l sl A5Ual Juial Fcilly
roradl L B s lsall Sl e ety Al olaslyos aLidll (oa o
(a1l 3ol EBLLA o UL BASe] Iim OIS 13 L o p35 13

17

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

ey olmdl dals Gle dadlgll bl plale JSlurJsall (Sas (S
bzl Ayl SLe¥I fpe Balall B o Mg ilingll @ad
QBlall psliie alial 3510 Ilin o adiad Lils dude 5 (380 ggl! 23U
@Yl @ade 0 1961 ale B9 yall @Ilall (oo Busae o1yl 2 LS 54!
ol s ,a35ll s B @3 uBy Al by ¥l delaid | jaife susill
Jsdl o Lgieis (o @lall (e Bugie el G2 Labaill 4y ciold miue
-l @Il ALl el | o S aush (1B Jgaand! B9 d ol
(1)) ds=
Al J g Gam & s bl e o Sl pls

oy ol s gl n

Ll fs U/ g il Jus RN )
10.4 4.6 3.25 1.4 sk

11.3 5 5.4 2.4 s

14.2 6.3 6.1 2.7 Ll

10 4.4 3.4 1.5 Ols gl

13.3 5.9 5.9 2.6 5

12.6 5.6 3.8 1.7 &3 yad)

9.2 4.1 9.2 4.1 KA

World Meteorological organization, U.N. Conference, August 1961. : .=

R 3 § e g 1 Gl Ju g

diaall dylgs ud Leliadig LgeS 59 <1 9o A3 9o Lo e B L=l 0
1 5ealls as (golall cllgianl] Jad ¥ AL 2 (51 sal) B3N ye
OIS oT al3ie AN Al S Ll Jlmy] lass Lgp @iy Gl A5yl (e
2% 5 5aladl 3 clliall can Lo oof 3] &l ciliaslsa coun alec
oo Lt s ¥ (T 13 (Sl Lo @y Jleniandl gllis 5L e souims
el Lgbewtin (31 25L 2oSI @il g3

48

www.facebook.com/Electrical.engineering.community2050



ouslggll a5l

R

A0 &

* AR

IFTEe éefe <K im° (f)<r

s>
Ixad

7S (1) o e

oy

19

Aladl 2 dalgslS - Bonladl B g (e 23U 2ueS

— —
(%) o (%)
1 1

=1 0¢C

www.facebook.com/Electrical.engineering.community2050



= %)% <KD M =
(7 ot y)

s (7): s <) X

[5an

jee <

0c¢

014

09

08

ool

alysll 05lhll Lioglgiss

elsall ey

www.facebook.com/Electrical.engineering.community2050



ouslggll a5l

Bl 533y puially iy Bl gl ABLAI i GISe] gy el O
5 iy LSl 35m ] (opale [ 3L oka Jliad JiLosy
LSl ira LSSl () elad LS olSkgtant] epSlgtant] il Lo
A L o cle Low il ligh Ll clelos v sk Jo Ll Ly
T elebl b Gl 5 Lok syeSHl Lo

Lislew LioTy i Jlok! 128 3 2ol LidSiie 251 5!l 230l )|
Ty COIAY B 5 S i b Bl oo BBUAI o208 o
25 e Sl gl GISS 3l g1 sl U] it AL 5 <[5l
1 58 gy sty gl Aalinll el yull ol Al e cils iy Jous
A e il ILigh 2 T1 bl cyag ol oS 3] pui3 5 bl
lgad] il oy <LyeS!

e 3331 535 593 Cllally o pall Lo ity 3e aLal ¢y )
2815l A3 s B il e oy 4] o cLogie 6 2 @Sntl!
O vllally o yadl ons 03155 31 (el Aghan Jol> @uds dlgles
25yl AU Sy L Bl 3 iy o2 0315301 Al 31
L
Al o535 e ALEL ASyanl) Jupod 50 Jasomtlls 35l o)
oY 1pdas 45T 2laa e Lide Ling . 4L S 2alks 3 251 sgdl g Liatl
Gl il B e el U L iy 5 puiie g Uall Al Aoy
Sy Il ey 533 I L 63 Voim g 3 pmdl ik 33
O il (i03) 3353 653 e 5L e Jpummnd] @ miilleg
250 eI gmliall 3:Lis] 5T ¥y coltall il sebiny ¥ 1348 1L
i o Jn T (rag aSlail calh LSy o Luan lla 3
L eSH Jusmitl Jlre o uaiinll sLalall (a4 135 AL
call 35 L s Jagsd 35ea cuenad o ISV (e de gazma
LI ey ] AaLin] it 3 raSI) sl Aoy e Il iy
sl Rl ydlg el s cdlle Ll g a Y

13U oirgs bl Y1 clls (e 3gunills 28U ¢y Auealls Lol
O35kl 120 (ya e Loyl gty Lgtlantionl (Sas chams Al s JISLET oo

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

L S IS AL e BBLAN (3330 Ll 335501 3 pLallg i Lol e
OSIy aladl i Lo Lellexioal dalely cbyladl iy Jiats
S e Jlantaad iy 5o pgSIl ¢y 35S Baa 03 O guislsll cpe
Leie s Lgtomd (S 139ms e Byollacd] o 1) @bLs] iyl oo
O3> B Lgly dgd 12 le 35kl 3)lay Jaad Miad Bagams ol o
50 4353 5L yeS 5L sllac] Laielataaly oof T cAelis el 50 Lgiasd
550 030555 LiSiany el dolg 600 Jolas Lo o i3l g dcLos 3l yucel
Jlexica¥ dailis 350 el mbiall 07 1,835 13] o2 (3501 30eS e
el dolg 100-60 (s Lo Lis gl cllgioa

Jexiods 1 71,33l @3 i el ayasill o3 le (Ll o e g clla
Jasat Ll gl g ladl &3l JS i of cullall e 350501 28U
Sl ) Jusd Blle dogiin le ()Y camd 5508 @lilys sl gl
Jesicd bogaall elsgll ia Jlasiol @& Aayyll dosldl Lo S Y
055 #l5all O3 Aass Ol G g A5L S Sl ge pe A ginsn il )3
BLS <5l (pm Oigime i 55 Of sl (Say il 3alall 2 3,08
Ay A Jias 13 Losaads Aysha 5,380 501 g oy sill Jyiial
e 2,515 AU (03505 Jloma b A g yas e ¢)T clling of guced
e i Juiiad Lgllasinl @ bl b Leijss oldl pas

www.facebook.com/Electrical.engineering.community2050



Jaull b dagll a3
waeadly

ot Al g ol Lo bl g Lol Lo
A bews alo Latods o V15,80 mlas (ya
Sl Ola ¢ ashS (gl 149 (2,31 e Al
agkS Osule 361 dinliws Lo oty csllagslly
o pang ol Zr s Caain (ye 561 Sl
sl et J13ke g Janical GLad¥I (1 Liey 5
alae gy el gew ol 2V e sosall illaisd
Ao ladl calS By 5T ) 1S oy AIEY
Lo JSI LY LA 555 il alll
o2 91 Anldl Gle el ad By Jsgma 5o
oexlay Oled¥) Gl o g agdly - led)
ils 43,5 oy o U1 Bl Halas Cal il
(Juaiadl o danzd Sl e G dl B aomy
21260 Lage lyduas ouslll o yoedl IS5 LSy
Le I agug-ﬁﬁﬂljs;e wils ALl oL
B e oS Ldltis | i e-auds
b A8l (e ugae JISAT oilia
A8, ligd Gl s Lgale Jgand! oLyl
oLl ogeaia LA ) 6355 G155l ol

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

Wby laie S 5)SI uyg0 B (pes Lo Liiei] @ Glalpdl Lo
Ty 2O Jloal o 5 pallall oda (o 3Ll (e GladY (S5
(gl SNy Ly 1008 8 LeS 3L S0 33l alss o
ol oy S e plas JSa3 cdlyle G ol gl cllia S
Iiial e GLlally Lillasys o3 Lila Jeall gy Ling cellall
J3iieal 5 sl Lis Liagy Lo oS3 3L 0l 2 ola ¢l ¥ 2310
2] 5T 250 eI ABUAT sl 53 bl g sl o )yl 2B
AU g3 35358 allentionl Siar @1 Cm ksl

Sl 2 &yl pondl B3N Gy @IS o) g1 Alagll Luya g B
S 1d)3 Y ol ola 5yl By (o el L Buslss cullanl
Sllaadly Hledl 2 demlacdl LU 851 o A jud  Caall Juad B i

ubj.ﬁjbilgﬁgl&n&g?gbbhj\gbaq\jinaq.)_swoﬁ)ji\u]!té:):
Sloeall 8 il o] ZBLAIL s 13Le (53] Vg 120a (e J51 03555 3Ll
Sallaldly

30 ¢y 381 M) ity ¥ llamd g sLomadl olia 35l pon 53 O grasmas
Sleal ol 2B of Lilgla 51 oS0 o] dak i i By dn 3
Ay )3 ¥ 3 Ailisee 35 lin o L gl bl ly Ll oia
3olsp lia 3] Aygie ol 55 e aillagsmlly Hledl Blacl a3, 5]l
ol gl e s o Lo gl all g pelocadl s Lo oL 30 iy
Lo g 35yl calanys 2 BsLall 12 of LYl @ilia Gae Gle Uy
I iy LS [y Lolyn Lyotame Sl Lo 59 Lis Licgy
s gyazell ZL) of Adlall uldes o

T ok Gillanid 19 shaed! 5 31 yir gui ki guif G0 G
el e daiod el 2adls o guaddl 58 ) Houas llia
ed poliataly oLl agiiy Hledl o7 Leie Tl ol 2, V1 5,01
2 dea Lgia ;5T Lowd of LeS oyl pon @8l ISCE0 43I o008 (ya
O puSany ;3T ed iy sty agae I Jomd Gl ol juies
AlsBloall Lpne ) BB Jamma ooy csandl B piig olull el e

54

www.facebook.com/Electrical.engineering.community2050



Slhaaallg Jladl o ogylyall a5l

Jsing oLl 4l 21 Lgta sandl cll3 Lin Liogs by Lol e
oLl Lol elacadl e oLl 351 5o A 50 ¢ ) 638 41> 23l )
oo o G Sl eIl LayiG oo led! cilie e Lle 5355l
A iy (Blea ¥l olus N Jyeosll Absls culblise 3,55 (57351 521
e Al AL JSmy bl e Loia syl olill e cilidall o2a
8,1l dx 50 B8 rlacall e 851 padl Ao 5o L5510 5o (651 pnd! o)
Lot | Bl3a a0 Le g 5, pandl by 2 3Ll 1y (lea ¥l 2
LB e |y
ol pomdl ol il 5 oM i o 1 pe¥1 jalls g
ool Jiadll (B jdiis LeSy denld! 8 zHuilly slmd! B 7l o
(Geadl 5Lasdl ae ala33 oY1 35 Ao s old Al o sl ABLIL
Ao paasi b calies cillagsmtly Hloeddl B i sll (7 das D Lei
danb g ralbIl WY 10 (g g old! Gee L33l pa 35 ]
o Sl Zonlls s ilondl LIS 3 6yl 50l 3dsl Jalsall
Les oLl e Guadd) Aail dogdun )50 (e Lty llagadly Hledl
Lapeall siladall (20 Lakn mlacd! Gle oldl wlads (e I 25
Bl 0 5o o cpueddl Anily 505 Y Lindiia 3y cila gy Lle
lall G Bl a8 Byl yon gl B3I LaT o SLlB el
el il dos s oy Gudy G2y ¥1 ol B B35 51 gl 5ol
Sl sl laisl ¢ya S0 02 syl yom o] 23U yslensg Aokl Lle
i ¥ ladall WISial Jelse crag omodl oylals o8 53gam sl el
L 40 i S Lile a5 Lo 3] Boin] e gy oleasly yans Lo
@lie (o 81 L Juad ¥ Bleel e allagadly jledl Al B et
LR YT iy By gl B3LLAI (e Lot (o 5Le¥1 (0 L3
Mie apall Jund 3 (oY1 B gyl ol I Lyl o8 STy
2 ol U Bglin 3y5um ] Jusd CByeid 18] il e Edlias e g
Y Gl g ¥ A Al 7 ) agan IS B Cadly cllagadly sl
Gl sl @l Il o s 5Ll ol pdie Ggen LeSow gl
Sl oul L ydas o1 a il 3L a0 5ledl e 550 s

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

Of Bas o 5le¥l el piie Goe Gle Capall Juad 8 cusSIl o aly 2
Aoy Olg el 5 ygaldl o amiced ¥ YT Blaei Gulad Lle
Ol Adido oyl 3yddl Aalaie 5 GLad¥l el yal ubg 31335 3,1 !
‘c!a.ug” U.LE‘_ L@./.A l:‘-‘-‘-“-’ J).)i MJ\:“J éLﬂ-“-iulcuc)gy‘ BJ‘)} b).}
2 Lellawi sl B sl el 2 LS| 8 Aaaatl o0 e slatuly
3)\} U.AJS" &la_u./ éjﬁ Z\:u.xl‘ Qﬁ.«.” J}‘_S dﬂ).faj‘ ujﬁ >~ ua___uA.”
lead oSl By il

Jad o @Ilall Jled 3 Juamy Le I Bplas o8 331 Caladl
Jady e el ang HLEYy @lumdl rolass o Las gl sl
dalize Uls dxlgh Lia (Blae¥l S8 oldl samd ¥ Lato cuadd! 5,
3yl pod) Ay (4683 %W‘uﬁmsj‘ﬁbjiiﬁﬁﬁ@
3)‘):«1‘ 2\:3).5 Al Lo ui 6).' ui *L:'A"‘ 0 473.\.:. ‘l.:.. 0 u.\.c.T é\.o.c.y‘ L_’ﬁ
4 o Sl Azl b3Skl ALl oyl degls ga mhasl le
Buls 4ed 80 OF Gl Blee V1 2 351 pamdl A s 5 Lein (il yd)
351 2 350 ot JLEDH Angls Al 3900 <3 3 Coreadly calall e e
3l sl oigd Al pamdl bl 31y Aalisdl

S e 58,5 Lislaial of Jsa Lie gnge Il 6531350 3905 Uy
3,1l bl s Bl sSs )l 705 2 KR G Ayl Gb L
Ligia d o ISAngb)msﬂ«;\\fm@culco\ﬂlbehuﬂa\,&n@gqh
Of il sy Ll Hlue¥l cilie Gleel (e @IS0 LS 13]5 38T
39 i 1iaa A8 juias JMl LeiSay Lils 3,857 | L o iS50
Laslall cilmdall 5 @Sy (Blae ¥l ola Jis Sle 335l oLd| cols
yauall 1 MY ddeat) Colesdl e

+ e 3 ol
S (o yiad dale ol Ao o935 OMSEia dx o5 Y i izl g < Lalad|
el T Il ‘QLAi Gladl 5Sa 1By i B juina DL

50

www.facebook.com/Electrical.engineering.community2050



Slhaaallg Jladl o ogylyall a5l

AL S Alaa < L33Y Asllall culyLaiiiaa¥) (ye iSO LT g BBUAMY (e
i) el 3 Ll B ) ool Balall jauns e JaxiBanly
@il CalS i Ay Aams sLi] of Lle Jlandl 1 Lo cnlalall
100 5 Al 2a fia 353 <51 3] Aoy 5551 e DL
shas e Jaad 80 yeS cillazma oLi] 2 dISS T iy cdolglies
iy Ag gl ABUAIL Jaad Alasea o L) AAIKS Caais (oI, 10a 28U
LY 50

ColasSol 33,5 o ol o A Lall CISE sa O s LS
531 5,80 O oLl ola Jis e aluB¥l o Ruslil wilS Al
o o ssasd! 5aVh et cillagadly sl dl G2 550t 35192 e
ey all @Iall 553 1881 ale Laa . olajdl oo JalS ()3 g Layac
Lle Jaxd Ayl cllame £ La3] OISl e 05T g sl 5T JLaiguayls Sl
o @ JLigsls 58T T W Gledl o 35l el ys 2 354!
O iyl g i 1103 il (o 85 3l latl| po e
S 7 338 755 e pll gl L3 1930-1929 5 all . a8 o0y a0l 1o
wlag LS o ulyile muls o Jlaigenyls HISaT G Jand Alaas
bl e Bplall oLl 535 1S5 Rl e Al (a5 3518
ole Janiy dolglie 22 2la sl 353 cilSy cdlamdl L1 ymedl o L
A3 26 0)laie Blee ¥ oliag mlacull slue cru 351yl Ay 2 (3,2
Sl ol e 2 s BI i Ll oLl 3, 3 IS 3] il pa
sl g 3 55 420 700 e e 53,041

2Ol ptashS alsloy @ 160 55 lad igdl jue oLl Jaiy 25lS ol 1B
ML o B 55 &5 1930-1929 3,301 JMS 5,580l Alaml| izl
S5l B Sy Bale 1S 358 OIS B o (313115 3518 Loy 3
yplas Byl aslatly Caylall S5 3,mall s S aSLeudl o ol siS1
L) GLSAYL e prsaal Lo 138 Liaga 1) 3518 20y oL m i€
NS a8 3elS M e 38,5 1By 3elS g ly Sl cMSCEL) Lle
S e gty ISy 5ol olie A sle oy AmiLill fuually JSTUI

(1) Hagen, A.W. Thermal Energy From The Sea Noyes Data Corporation London,1975,P.3.

57

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

il (Sal w351yl JLEDY Blaiy Aa5Ha ailins ol 3 ga 4343
Ol i 53 ] bl Ly o Apalall coMSAL 030 Jis cya 301 e
T yue By Sl s B A @IS elall Golata ¥l il culganll
Wy 11n Bl yutine Sl oISl 4335 e JLadl it 3 cpLalal
D Laadl Ta of Lasaatl oy

Jlome B’y S5 8 Ly 0,311 13 (e ciliveneil] 15T 25
AS,all eylind a3y cllayally laedl B Byl pondl 330N Jobil
e Jan Ldls e Alama sLaY lall Jolo bl b Lidsa
5yl p lays 35ks e Jend oof Basll ol 553l e 1S5 & sl
2 15%e 430 Gas (e 53,Ll oLl s whes 1S (ygie An 53 20 0l ke
ey Lgeud’ A8, 501 caald ISl yiagl€ 4 alglo g ool yia o ydad gl
dots @ a9l (e LT 0Ty scshiseY (3 LELESY (6] Al
bl g lipuna ! 2 @lall sl G301 o plall Coreas Gaulatl! s
2 oudling parsy JS i Aubadtll LI sl ya5h cipaed Sl
OLgladl (985 10gug (g, Y1 A3LTI jalial JaYI e cBgll clls
L o 513501 B3N 3 il s oY1 L 3 i
bl @lle B 35l Cagplall Cosens

GBU1 alins youd a6y 50 aleza¥l Ty ol daal gl Sy
Solen S padl untighl 7,0 s clagmdly sladl 3 dylpl
Jand @llame s Jleniool Blacel g 12 23U jine Mol & ges sl
i LT Sl oha Gallas gag Y ledl Yoy Tysane l3le Sl
Slin)ss Juadd B Lellenin Sy Gy undzia 3)l > il o Sle
s alena¥l Sl aliaadl J3loT oy A8l eS @lidge day 3
Jlostinl OS] uyas @aaT 1 &S0 5Vl culaaland] I 12s 3311
et s abdg Hseadgydl aldg illastl o L dl S dysnall cl5lal)
£ I3l )l ) i Ll e L (pitan sl sl (0

(2) Herman, S.W.(Energy Futures), Ballinger Publishing Co, Cambridge, Mass, U.S.A,1977,P.152.
(3) Hagen, op.Cit p2.
(4) Herman, S.W.op.cit. P.150.

www.facebook.com/Electrical.engineering.community2050



Slhaaallg Jladl o ogylyall a5l

w53y Pl e Gle Jond Aame Juids B skl B 51!
Ay @l oLl (e )y dtiea pimes 2 51 sy e 3,Sall
i S o Jastiead ol sl Gl Basa sl Lisesd 2dLad) 3515
sl o L1 LN La ¢ AL S g do g e 053 Juidis o £
st Iy ey Blee VI e 3Ll oLl Jestiow LS B 4aiSS @iid
IPREPNETISIPIEN FIPREN (P PSSR TN P N EW
2 0395 @iy el S 0f oo AR 3590l 1a Jadd! allas
I sl G el e ity g9 @315 ISy AL Alasll 152
SIS e Calise 5,8a0 siag . 5y0ull paicd 13Sa g  piedls (HSL
2Y5a datiel ai Al @Y slme B o s pall e Lalall Lglasiical 3|
aslalls (goandl dariall (e J3l Aundimia dogiis i el juied e
Lyl S5 050 350y 3y ol el elase e dadaall J3) cps
CaiSa B daiSE s @ Crysd Jhiid b e il s U1 L 1S5
oLl 3 s 35901 20 il sk (] g - S 7l )y Chikyg
) o iall 3 9) waaly (8303 gd g
Sl o 21 ol AB LA Vsl o Claladl (pn 3T Buy2 s @
w39 iy sy gyl 33l iy lSOslis Baalx (B Sillagally
Jlaxionly LingT 23011 355001 Jlesionl Gle oamd)lS-0slin dnala 3,55
oS Sl S g ol 55l s o gl Jots Lssa¥!
LeS oLl le Lelas] oy yomddl (o ye 2 ol sl Ao s o L] 758
oLl ol e IS (pn STy Ly Jand) 108 (5] ccyan pall Jad
Sl (e STy (SloLadl I sl a3 (e 5Ll e Lell Alalond] Aystall
GALE Al o) (o pe (a3l LSl 8 SIS s 7yl AT
O 3t ABLIII anetad O e IS¢y shen Baal 3,83 7,535 12
Jat 201 g yoed! U5 e Lall 35 gS31 Sl Ll ooy
ol Gac Alacl gy of onlil Alacl gy Lol Saladl | &5 cye
S5 A LS pal 5B Bmsill aslall Aucie cinge 1974 ale o
ISOOaLT,,»LuJIJMll (5)
150 Lo coleadl yuuall (6)

59

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

Slomedl o ol AU Y Alaall ol gandl Aal 53 02 pal
Lid 3lse T aa 53 ¥ T (il el A 1Sy - illagand g
Oy 8B (e paadl 1 Py Lol cillazs sl ala
O 31 el y¥oudl cnudhe eslie CalSny csllamll ol e + L] CalISs
com gl dolg oL Ve L alT e 5381 ) e Adasd | 2SS Joas
(ol oLS 2t 100) Jaiju_y:loo Lgiya® dn o Alams o LaS| Glo dde g
Aoyl Alam e Byl L] @i @ OY1 g ¥ 90 (5l 200 (e 38T CalSis

7 daslall yall clsiadl PO B el @i o g5l (e )T ud

el Vel | a1 gl 1 gl

dog il (pe Ao gazma 043 23N jilias (ra jiae T Il Cllay
s Aleally Loalall A L) e LiSaa | yal IO 100 fia (e Jad
LSl U L sl5i8all a5 Y Ll jaliall pans Wlia da s
SLeYI YT el ydue Blael ole Bdadh jaleas ellin o Mie Lics y7al ol
e Jaad Ll 3,050l a5 Sl byl Gl ()31 pelacs oo
i @5 ol B o Jumions duds ol youall 12 Fie ikl
Iaical Sea] e JS 1 allas 3 ZpsLeaidY) Jolgall Ao gz
Sl pail] (e Ao gazma Saladl B Ladasd Asies LIS, A3l i
Lo T etliag o g, yabeall 2ialiog Cllall daSg slan¥IS 2slaay|
9 3Lyl ey ity JSCa Leudh (o 2aS ey U Al ol gl
sabal SS3ae M IS s 3l Aepamtl HUAR YL LY
oo Ly (5 aliin Y llaolly sl b &l pond| B3l (3L
g dadi e Ll oy Lol LedSine Lel of g B3I jslas
LS g il e Ae gamea
2 &yl ! ABUAL Il OS] Y253 (659 piall g reals¥ T o 1 )
olheay rlacall olus g 351 pontl d 5o 8 3)L0 1855 5o el L=
el Baladl B Augie Ay 15 e Byall 1 Ja Y ey 3lec Yl
35l wla s Bgyd e Jond Sl cllasl] 3:LaS ) 455> g8 I3 B
(ke yuuall (7)

60

www.facebook.com/Electrical.engineering.community2050



Slhaaallg Jladl o ogylyall a5l

2ylhe 732 (e ,3S) e ayd Vgl cadiiae alall b (S5 oLl
alslls Jayilly @il le Joxd Ll callamall 730 g 2 3 LiS,
calio O ires Gl juaie aillagadly Hleddl o 23U jnie o
e LiSI1 L cetle g gyl g oomdll s Sl 5 LaS et ooy ¥ Al
Sl 3 )yl BB joas e Alelall cillaxall s Liadiil
(33l pondl ol 53 B i 35l 5355 do ity oLl alal Lable JS3 Y
sLasY Laedle SLa¥I 28T o)) aass (939 ale (S Jsall (S
a0 5d1 Aalaill Gl T |l (s B pomdl aLill o oLl o0 Jis
glad¥l duaS idygin 723, 59 el gVl das JLedi 23,5 (o pall doglas o
(Bl o5 Lgie Sleiasladl b ¢S Aakaill oia o Aladledl el
o @ elsia¥l dax e lan 591 6,331 o pall doshai Lo 2351
LAV e ()55 agianlly ALedidl cnadll e Laias Corcas lolill o2
o153 A0Sk ey Lo Crdadll B 3uSLad ! Bunaiiall 39 )L 15T 3T
e Aol Jais (Sell e Jamy Glea ¥y mhacdl o gHl 3)l2
L) ylaa
Sl o Blee ¥ I lacadl e (g1l ol ) Ly st
39 3 bl e 3yl Ao 3 (3985 12U 3y gl s o3 2l
o LeSeaw Able Aadds B sgusdl 0l (paus ;a5 9 Aughe A s 27-25
Ao A Juatd gl olazei¥Wh 351 ol Ao ys 251 @5 . e 100.50
2 g ed] o laxiVI 1s (B yany 410 200 Gee e g culaya 10
B pmd] 3 L5 I3 s syl lami¥ @l 31l 2y
50 700 Gae e Bysie il jn 7 Al et oy Jonas polaziVL
3 pdl s (ase i Wy L yd yie calliBee e Bygie il 555
ol He Ausie il o 4 e H 8T 3leel Lle i (3blill oda Jis o
Byl solne il 33mg HLae¥! L 35D ¥ s (gl ol ol 35l
Glolie cILia Gl Cag palls () o guond) 23Ul y3lins Jia o] a3 b
@laainll e Glab o LolS 0 alardi cdlle illagslly Hloedl 123 a
1) A0 22 Al 6255 4B 55,1 (10 3 )08 liaS pmdl a3 2
G ol O] - e Lag Limin g G315 y50all (e puaSy Liainga oLl

6l

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

C)“\l” ‘JA&QE)}AA (|)(ql’:) gla.a:vj Ld)}‘y‘

dagie 45130 o

r’v-'
]
]
1 1
Sl Geal!

Y 4500

]
\ .
4+ Jdio000
4

35l ymdl By

Sllagadly Hledl Go glpadl zoull (1) JS&

I3 sy 305 Le Zalata s @51 )yl gouill 3325 53 13]

oo LajLas] @i o Laf dlamlls (Lgond Alandl ghsa Lol Allene
Cisllall 3555 581 Ll 2 -yl iy 3 e e 31 sl
o e s e Easdl I o] (e 33,0015 B Lol oLl s
la> 3 0S aleS Cdbad allastl o) Gas g Bunae il yiaglS doliua
315 B raaaill aLasidy 5]yl il yotd el oLzl |y
1203 3 paS 33Lall B (3585 oLl i il aloman 3l 35l il
el iy 52 Btag Bl le 3yl poull s ol a5 3] i
BB llame ¢L3] LoLeatBly Lilae s Luale S0l yud (e penmy 33
Aol 55 ] B2t (55 5 g3l g Rl e
AL Al 335 08 3505 s Lol Jsamsl] Jorus 301 GBI (o0
o orlaladly 3 g gVl g soally sl gl cye 51 U3 Cillay
o ALY sl Lag e (e Bpasel] @gilaliioly ] Aland|
3L I3l 3l gl (o oy (3lalia b Alamd | L o Jundy sl

62

www.facebook.com/Electrical.engineering.community2050



Slhaaallg Jladl o ogylyall a5l

e S - I St calaazilly ol of dueliall Blolill fie
i 01 el e B yd colS o) Lesa-clland | oia Jasd of Jationd |
LS 131 sl 5Ly LI (e Lin oy okl o2t 533 ke
) el 5L 5 SI1 S (o Bl oig] o eI Jhas] coniall (e
eobdns B sl Anls ¥ 3] (5)g i el INGLLY Blsnl 053
osSleinn L) yag ¥ Lilu g

Loy Il mye 2 Alaonll 2L @ o S0 WL b Lof
S0y e oLl Ja10 Alisls Coolil e 1 Lin Gl Ss ccabizey sl
331 o (e 3315 3 S B mie sLH| Lin (650l (ro 055
cligaall ans dis yiad il alaill sis <Las] o 6 5 Alamell Sl
g jlomdl 5 gyl e Bl Lin s15iS3 5ol o W1 sl 3
@lyasll Jglicie G el Jax 13 Jleddl yomy Jin zl5a¥lg Caol gall
eslad 355 Cpllall ¢y (S0 B casall e 3 BuSLatl A iK1
Sl aleas Il (o152 Y LaeMa 38 S claill o1 @ualas
elogaio Bl gz ¥ Jlall 128 B oramiindly sLaladl (S5 iyl
o 6T 3 5o 1) il e (1S5 Ly sl 120 Ji Ll B 15353
claalytl sy Ggaelaion G o1 Il Reile Alame 41 sLad <&
gslall eSblely ALl

bty ol o pe b ilinie yols e Rasle cllama oL )
o9l a2yl JlgaTy FLl Jloon Y B g Fal g calial s Lzl
e Lo, 805 Leile 1 Lgilaladly Leisy s.0kdl 7Lyl dagds 48500
Le3sdy LealS oy pomddl zlgal danids A0 50a (59 il (0 (@ cilal]
Ergam s g Lo 1,383 (A Caglall s b Baill Jasd Sokes
Ol sl @ G 6358 @lall (3lalie Calize 5 335 ol lune |
e Losamms ¥ pomall oy (RSN Ruail] o bl el olin
0¥ 120y Raglall Lle Lhyud Son punle¥l 575, 21508 ola Jia
3 e 3lsll Sl g cpenmtll Al o Lae ¥l oas 58l ola 231 ¢y
ans 53 ALLS Ll ] a3 il s yaasd 31 B yomall Ll i
oy Ll Lalyma 3 Buaill 5T Alamdl gdge oS 131 Ll oY)

b3

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

Slbolas M A5 T a1y paions JSa0 35550398 ] Aasl] o] Lail
3Gl uld el Lol sl e (ysS3 aid 6y A li oy ST g (a3
Al o mlaa i 35l ol JLES] Ao i T g pall 3] Aol Jaal
Ja5S 5y ) o o 10y (Jilad de o sbin)) pe 2133 Hgl Sl
Aol 3: LS (sl 58 el Les p el Jutaey Aasll obais e

rebaticd = dl oy G0 050 O Gle Alasdl pBse HList @3 I3l
aliza le @ oo Leanysdd Acnldl ) dlasdl (e 28UAI1 (135 21Teus
e Bkl i) cLelall alel ool oY1 Wling ¥ laaia¥! JISAT
2 Al eIl AUl 5] g Jo¥1 L dawld! ) el (o ye
Al pmdlobs e AaS 350 S Il Alaul gy Lglang jmdl (o ye
i 108 Al e oo Aslawe Lo sl OIS 13] STy . deal)
;gAE:oj Yol Luslata¥l 23 (s Les Aishs LISy IMai oS
LaT ¢ Lols MV Jobs ey 380, gS01 BBLTI (e @ud oluad )
Jubitl Jlee 2 alastl (e 3udgall B3UAY Jlonial 568 ,3 31 5L
She By 9o LeS tna gyuedly om0yl LY oluald Al oSl
AL ad g (o2 Y e el B llexial oSeng JLad i3
Lanldl ALyl (o pe B Aasdl (e o9y ed! J2d Al Lol
e o aadadl L1 A L 535385 0T 3 ASCae 2T JSiy ¥ 12
g el &AM plaual LI dd Loy Asuizie Hloeddl (o 50 B
i s ISl Sl el Alal sy o gyl Ja5 oSl e 45T LeS
el LN a4

o Dl gl 3 51 yodl] oy (5 sl Al il L 1305
4B o ) BBl b Basa sl AU doghasd slae ¥l e 25V
3 yaSI) EMBL g Cpaead| yes doglad Alasdl (o yiad Y oy Al sl

3T Al Gle el Aol aBge HLand o @Sy jaT cils Ilia
Sl o Iligs iz yuall BBl #10] allsl dals 589 sl oy 8
Db Aol g 9! 3500] Lexd @y Silg A grall il yeudl Gle Joss
@IS AL ceadn sl e 5l oy e (JulB dads e cla
3ymeSI Ll leaS 5Lae YL BAST 1309 «sya T 3y ela LI Joms s

o1

www.facebook.com/Electrical.engineering.community2050



Slhaaallg Jladl o ogylyall a5l

Al sl e Huuns alal Licadil asd o2s 23Lall cillaces 5 dleaticall
5 58 3lolin 0l Bols 21 (e ctal] 3 allewiol (Ses S
L1 138 ¢y 33Ls¥1 () ol sl B ylie G e 3l Ll
ol ie aLeial gis e dlama 1200 B3ULAYI jutins fpasbms cya s 30
2 43U Ll oLESY 3101 Zaedhe Rl s b ] il
ol 5L b | (e Al ¢35 Besles sy . il Lol
Dbl ol 8 dipas jolic Gle (0409 Aols gl (s B (sl
Ol 48 wLd ¥ Luss . Lingl Biaan 351, s e Lol sl 3
Byl 5 Mot i Bunlies ol iy o3 A3Uall cillae L]
Sy 2] fie dwcudyl Aamdl o1y i iyl LSS o2 3L
o IS |y D Jimios Lail s Los amand] 3 Balall 3 (1553
53,10l Glee ¥l oloe o Cormg 5331 g (ong ciyomsll LIS a2
Blae¥1 5,1y Ao plasy) Jlatis] a1 oo CaSU i Jeaes
w6l 31 By ol U Jut ¥ Calsmdl o3 o o) et lotia
Le (e a2 ] 535 yomall S5l sl byl o (950
3131 S15L1 a1 533 Slae ¥l ol o g ol ¥ 3] e
U Bl Bl dasis 3] 1 535 f (194355 egils LS
s S Lguay s
ety bl loead] 5 2] pond) Z3LLa) Sl s Sl (3]
SRV ORI PR JOR PR APCY WURIE CRIE TS IUE JON NERU
s Lll 1315 nsinshl Al yond] pilail] 1] sl 3152l
A il ol sl BuSheal) B yomdl Ll 58 by Sl
(5352 Aalaill s sLat® ¥ cLdlait s s By o) SIS L)

calbiawdd 19 ylawed 1 8 41 g G O 2 ki ¥ 9 4l
Sl G gyt BB alazinY Ll 3 gylall 3kl fies
oling placadl obis 0 8) )l ila s B9 )0 (e Al cnillaglly
9l A guall 35900 Lo Lol Jead Sl )yt o SISH Jlastials (3lec I
ST e Aaladl ZalaiSl el doslail 5 43 iling . AL3AL 3 5.

b3

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

38 LeS el 5l LY Lal e ) 3o by LelSa G Ll il 9l (pa
Doy Al Jeniaand] (ssunadl JI il of A 52all 3551 b Sl
31 el gSI ZL0Y Al S g daoyo )53 ) 3 bl e @3 301
Sl e sl sy a9 (Al Sl Sl Alaial g3 0> 95 40d)
EILI el Lal el il (63 51 e ol adsill dazaall 63
Al sl (e dagyn s U Ly Jomy G (RIS 568 S
LIl S of 3 sl

LI (e T Lga 0380 Gl NN LS )3 3291 03 o olia
GV 35ex Y (an Il STy alaall of A siall sl yaudl Lle Alaladl
Slmaall Jeatied Miad bl JSI 25101 Gasbadl Co Janioas S
Srme G el 3] S oLl gl 3o il el sl
¥ Sl @Bl e palsill @ pa T alie Jonind clIXSy Lgllantiol
31 03 SI 2T 35 S ¥T o el 5l B 5asa sl IS
1] GUES el I s Sl oLl o 2815 00585 13 g, T while 4
Jlasiasl cra oM dewld! Sl 3 52all 3y ) Lo Aleladl Alasd | clin
Slpgadl S Lal g peily ool Aysliall olll cslieS il cilieias
2l I CESA (S LA g Alatical | bl | lliga 2Laat
Blee¥l e 33 Ll oldl il cilieinn oS )5 M dal> o g3 03 LS
RS <]

2 Ayl paliall Gle Alaladl a3V 5: LS o Lasles LiyS3 13y
5 D B Conally 73 guad Vg lua dndie (55 Gillaadly Hle!
Loty Ladl 3,1 ymdl iy agSman Bl pond| 5ISH o 7 36L3S
Oty e Jatd G |yl A8 Lal) Byl 3 LiSO g Lagiy Jasd 1
o Aalixe ala s Gle oyl >

HLAI jall 5y po domya—slont! jrall 5yl o da o

LIl yall 8yl p Ay
ALl oy allal] cls yulls Lol ol 2 55|yl b s (uliig
(Allan 350 A 53 273 (g5l yauall Ay Jalas Aygill 3]yl ol
ot 2 gl 3y e Jas Alama (o L bl (305 olls ey

bb

www.facebook.com/Electrical.engineering.community2050



Slhaaallg Jladl o ogylyall a5l

Al ol B S Ly Aagie 3 55 27 4 ehacall olis 3,y A o
OY 3l G2 W 5 y) Aa5e 23 550y Ay e Ll s (e e
LU 5 Oy (Gl sauas e Y Lglh oldl (e (AU puse il 351
Bl Az e ele Al Jsming oSl B aiSi 9l B 0900 S
gLt ALl okm o ALl 12ngd 2y Bl 3o LS oo g 12
(12+273) - (23+273)
(23+273)
11/296= 3¢Las3
43,7 =

o 51l) ol 9adl 3 L ALER ol gl ekl 30 LiSH Caliin’ Y
3 0555 ynadl 3 ey 1 JLalLe L Auniiie Ll LT 3
etiall 4 et s o) s mlacall ol 350 x5 (e B 43,5
ey oy LIy sl (e alllaian ST 3530 1 (5l
Gl 2529 (re B sl B S I mdacadl olis (e 851l Ol
A )09 dyge A3 27 rhacall olia 31y A s calS 5o daiey 65>
3303 A 53 (953 O Mie 2555 Lo (Aysia b 538 (Blae ¥l ola 35 >
ALl o2 B9 g Fn y 12 CHESH g Fugie 323 il 2 il
Sle Aaladl el 3 LiSS Ayglive (o Ll 73,7 ddasl] 3: LS (9SS
gl 35901

ST o2 Byl T gyl 3 LaSH e Jummdl plalls oS ¥
sl bl Jlasianl e 23l 5Ll pan s da s 3 sl
ale IS g cllamll 3L ppe ALl 2 o LS L3y 51 5T oLl
sl olea 35l il s Bayd Gle Jons allad Y Aleal! 3:LSH oo
7322 a5 5SS allaadly

gl e S Sl Alaladl TaWI A1 Jeadill (nan pdaud oWy
Jalaally ao gl

: 2 ol | a1 g9 d1 — 1
(Andia JQM seedela e Ctulu-l-“-a}f“’i‘ 5915, ?53

o7

www.facebook.com/Electrical.engineering.community2050



alysll 05lhll Lioglgiss

U e 3lol daiiall (olaseil pa (adiei s Oluld 3o s ()T aslall
100) coalgi jg a3 212 & (ol dadiall e U lde da s )
Lol ean )1l s gl e Moy 14,7 (g 9ol dndcall (Sglews 5 (Bugiee d 50
Ol Byl 2oyl e (a3 0,5 31 L e aBlgll dadall (naiesl 1)
(A95e 4255 26,7) cplgn g 453 80 I padze s oL plde a5
cre oLl JLsl € 3 3,Sall olia (ra G giall el ygull Aeladl ddtoi
s Js3s Jlog Linazmio dla oy dadnll 0y5S0 g1yl )yl
2l s U patieays daiall olasedl Covean LIl £ LU 25D y3eall 1)
Ole Ll aa (e palmndl @i @f 1]y pcdadl Al AL L) Juay
O B e S et g 1A g D (e ST e 6T Gy
ao T ALl Syl Lol e @iy ¢ s S 5Ll (e pall]
LS o AU ) 5 pdlis 350 03 5T Leladay L HlaY bl
Lo iyl a3y o HLedl Jaxtieal 13]5 . a0 sl ] Js
eSS e ¥y Ayl Il B ay 4SS 4Bl (ye fej ak4
o giall 3y gall LiSua Ualases (2) @3 oo g g L

5Le (T e dadiall (adsety oas 4T s Il ,3 Y1 Cilatl e
454) LUl oy asl ol gLl eoess ol AT cdazes 3130 9 Sl 4la
> S iaSa 203 0,016 (5lewy cuilgl pg8 80 55> A po e (o
Lmg e 1y 0,5 dason Llegsylymtl dsys ald Sle oLl Ly
o delay O sl e O a1 (T - LiaSle Lau 633 (g gl A 1
sl e 05Sa ol ¥ 12 oy g sl Ly (0 1 B8 ploms
Lpea¥1 13 s ol el Colandl g Calandl 1 OIS Leayg fu 1p0S
il 55 Ae sazme sl ) o soelll (S @ 2 511 35901 Aalad]
Gy ladeis daze ()5S0l s Jlesiaal Joo Wias aloes Tl
e Lieny oy 1208 ()18 naieia do g e (0580 Jantiaal! <L L o)
Aunasill sl s o Jaadl e 35308l 2a@3l 35l (e i 52l
LY A s 1) gog 1ag

2 iSS U e Aaill bl 7ok may A giall ol y9udl allas
S AL @yl o el s Jie yagu ¥y aiSU o Ll

b8

www.facebook.com/Electrical.engineering.community2050



Slhaaallg Jladl o ogylyall a5l

m=iier

~%

e Fe ST g o
(4]

L

oo

69

vy | o0

Dl

U ¢<€P \T"-_\”

&0

TR ST

i

www.facebook.com/Electrical.engineering.community2050

Taanas

TR T



alysll 05lhll Lioglgiss

bias 3 Ladi dnlgs @bl 5 g1l - Augnall LT Lawias

Aeliall 3 gl ISl B 53L31 ot JLaxiasd) Zmliall oLl
Ao GBIl 5 alins ¢y 5y ola auSTaIL el cllgion 53253015
i ] 5l 9od] Rl ol U1l Aiall Ll il g el olie Bl
ola3 Ll Aanll csllaimdls sladl e A3loll «glolil] i) AesSLe
- Al oLl slas b e (ye

sl | Gl gl -2

ol o e Lad Janiiead| L1 Y ALALL @il 59l 028 e
ez SN 0T g 1y 128y 2 dl I (65313 09 AU sl
Files Gl A Jiles (e dailias judtig da 1l e de gazme SIS
L ol o A gratl ol youdl ye T calieyg cilidl g 10889 (53515 10
o oliald et Ol Wl by i 30 allaaic slay ¥ 2l
) )

09 3 G S Jlenionl (e ALaaL1 el ygud1 3,85 waiady
OF ded Mite Liga¥! BT gla cdiassill 35 yod| el ya lo Lglaiis
9 eyl dogdl Sle (b 1288 (glaw culgirgd 4253 70,10 Lghiss
(ceaSe au3 2,3 ALt olis 2 Liga¥l e as ol Ligldl o 0090
ol g2 4250 70 e U )by (e aa ol Wagldl @ oo d5,LalL
e U glule 4a50) Ayl duo sl e o) 0,36 dass e ST
slall gl e o)1 gl gl (o LinSe Lot 868 (g glws (il 12
BoLall oo s L Ul B die 1880 yaiol ()9S Liga¥ Ul 2
) CPUR

sl Juids o Il dadall 1 e jdeall S Jasieus
dhaiis jasslg Bl (1o le i 088 03 (5S0 (sl (pe dg)> ey
8y pieadl Al @3 (pag AU ) ST ey D a1 5 509
A3 590l e Joay alladd lada®s cy (3)JSES| g 1089 (g5

2 e S5 AL @l gl Aatall B B I @SN Gl
5yaeS gL ll Lgalomant 0¥ clling (GiSH g yomadl) iyl yond| ¥ sl

70

www.facebook.com/Electrical.engineering.community2050



Slhaaallg Jladl o ogylyall a5l

ool &yl podl YLl e dsly @t Apleas Adeay Licd gy lus
cill Gans L33 5l 72, 5Laluie 3:LiS |l Jasdy dolglina25 Lgisd
oyl JLell 5 5Lty oLl s 3515l a3 8 3l el
Als copLall wlaal] o Liua ¢ Lt gd 35 pondl JLa1 Jabal 12
ol Jsbin T A Lis (ya ST BnLeall oa 0l sgpe e alf BiLe

O ] el s

‘ ;UALU‘ <L 3)5)

Lrina @ )L'J‘ 592 [ 8537

—"VVVWAWWWAN—
| 35Ld1 6Ll 390 \
(3) 3, &

WL 391 e Jarg alladd Slagaisd ey

(8) Denton, J.C. and Afgan, N., Future Energy Production Systems vol.11,Academie Press, London,
England, 1976, P.702.
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(10) Energy, E.O., Bulletin of American Association of Petro, Geol, 1956.
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(12) Transactions of the Tokyo Society of Fisheries, NO. 1, TOKYO JAPAN, 1974.
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