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energy, by installing hydroturbines at inlet and exit pipes
of wastewater treatment plants, as well as exploiting the
sludge resulting from the treatment process as a source for

generating biogas, which can be used to generate electric
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power. Then the treated water is used to irrigate ornamental
] ) trees in the roads, gardens and forests, as well as the
treatment plant, potential energy, biomass ] ] ]
' residues of the fermentation process are used as organic
energy, Gharyan, Libya. B ) . _ .
fertilizer and to improve the quality of agricultural soil. In
this research, a hybrid system consisting of a hydroelectric
station and an electric generator working on biogas was
proposed at the wastewater treatment plant in Gharyan.
This is because the city is distinguished by its high location, about 713 m above sea level.
The obtained results showed that the proposed hybrid renewable energy system will provide the
wastewater treatment plant an electric power of 490 kW, which is sufficient to cover 87.5% of the

plant’s electrical energy consumption.
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The amount of treated water was about 13,000 m*/day, and the amount of organic
fertilizer was about 17 tons/day. The investment value was estimated at about $1,478,000,
and the leveized cost of energy LCOE was estimated at about 2.88 ¢/kWh. The annual net
profit from the proposed system is estimated at $307,765/year, and the payback time money
at 3.44 years. The proposed system will prevent the release of an annual amount of CO, gas
estimated at 1,886 tons.
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E, =(542.92)(1.3)(0.243)(5.56)(0.38) = 362kW
%87.5 dphail 4G e 585,490 kW () snr a8 slaall dallas ddana (e daliall 48Ul ¢ sane 8 AUl
Al Sl A8UN A das o) BBl (e
da il diagd) da glatall Lnaranatl) sl cilial gal) 3.3

Lingl) A shaiall A pasaaill Cldial gall 085 Sy 4ild Al all oda s Lgale Joasiall maliill e ol
2 dsaal i saas s LS i yidl

Aa i) Ae shaiall il Sl Aparanaill 5 Al Cildaal sall 12 J saal)

dad) daghatall
duila g gt A8 da glaia ;¥
50 kW Ol din )5
80 kW ol 3 ddy ) 8
4 gaal) ALY da glaia oLl
1375 m? pazalell
370 kW e Al gl

il g Lat®y) Julatl) 4.3
[34] S pisatae (el e 2585l (e g )il 822] CO, Slai) Jalaa 3 Jsanl) Cy

Al 51 28U 5 4 ) ) 48Ul 5 ) )y 830 (il e g 835 50 CO, S o) Jalae 13 s

Al jeS A8 3aa g Ay ) s ddlasas g paall daag sisl g g
kg CO,/MWh kg CO,/GJ kg CO,/m’
441.4 84.2 1.06 sl 2l
433.0 55.8 1.77 uhall )
849.2 71.0 2,752 auadl) 3 g8 4l
909.7 81.3 3,156 Jasill 5 g8 )
966.2 92.5 3,266 Al Ladil)

(S el alaill (g b g Daiall () CO, Ol daaS ol (Say 48 Uil
Mo, = 0.4414x362x8760=1,400 tonCO, / year

3] 1.037 kg CO,/kWh (o 53 53y Ll (8 450 56 S A8Uall 23] 5 4 shaidd CO,) Ol Slrsl Jalas
) sail e s jai (e (5 sall o sel) (8 Eilasi¥) (g Caa Sl CO, Sl 4uaS ld ade

0.875%9,923%x365%x1.037x107 —1,400 =1,886 ton CO, / year
15 st Adanall (ga Ly s Aagiall CO, & 4aS
(1-0.875)%9,923x365x1.037x10~ +1,400 =1,870 tonCO, / year

140,250 $/year () say 5355 (9) Aslaall pladinly 4ls (Say CO, e 4883 (8 Sl
Sl saill e (8) Asbaal) (ya ddanall (o daiial) 4l 5gS) 48RU L COE laen (Say 4ile

LML % (7500x130+ 1410 370) + (3.8x130 +0.035x1410x 370) 1,886 x15
8760 x 490

LCOE = (
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LCOE =0.0288 $ per kWh
([8] 0.1 $/kWh s 533aall LA (ye daiiall A oS 48U (g i el oSl dalall AS -3 () e laas s
D38 Jlall Gl 335 558 (15,307,765 $/year s o8 Aaglaiall sda (e (5 i) o ila (L
el el () olall Aadlae ana (e 5 saand) slaradl (68 (e aalill g B Ll 3,44 years o sa
Cilasil Jalae lsie) Sy diale Liay g La gac AL Gy jall 30 gan g de shatall Alosall cud j2 13) o 50085y Sasd
[8]5.667 kgCO,/km (A sa pady il (5 ) Jill gL 8 CO, e

Ll (8 aual) Ui puall ola Aallas cillaaal alad) auda ol Jilad 4

slail asan (81990 — 1966 -8l) (8 La sl i oaaa (o i olse dallan Ahana 200 e s Lo llia
o=l BY) e yee Ll g daadll & LA Lgadaras o) Y1 ca3L)

da) 5 yeae s (101,000 m¥/day amw) (el b oaall 6 oaall Copall slie dallas Cllassa 5 S 28
o sl g e llans (e 5 e g8 Sldanall L Lal (21,000 m?/day dass) a5 (24,000 m¥/day
s datiall aall o yall sl AaS j1 85 (6,700-370 m¥/day) (s> ali A saraal Gl aaal)
sle daS (je Ja 8 %11 Jalas e 585 145,800 m¥/day 4 Le Aallas oty A0Sl 028 (e ¢1,324,054 m¥/day
e lilaa¥1 &l g Gl gl 5 sall 3 aall Co sl oy (e 5 La (33Ul iy 5 cdaiiall sl (o yall
cisall e Al CuB gl 8 Cilaglan dpa g ade ga ) al) AU LRI | pm elTh A e dallae 050
a4l 3 Ahabaal) e 1ol ol T8 sland) (o aliall 28N o i 4 il danall 03] 3 jaal)
Al il e daliall sl

E, =(55,169)(1.3)(0.243)(5.56)(0.38) = 36,820 kW

O3 enall iyl ol e Aallae cibane &l 5y g LI 13 gl mgall sall Jlaal ol pa - SY1 5 jlusll Jaly
4 (e Jiy Lo g lain b 6alicsall U (o ) nse 37 5 a5 i) 5 peaall ) AELYL o sk Al
il elaall dalise 818 )8 JS5 o) Led 0San S colall () 583 (5 5) mmm aly (8 Lo sy xSa i (g 5le
) gl el g L L5 ol yanall Cia g cdle ) il sall e aall Alea 5 i sall

Alidtial) Gl Jal) g clalitiuy) 5

EDEJ)_:—ul_)).c@AA@A\&JM\::\_}Q:L}:MU_AL@Qd@\u&mﬂ\u&ﬂm@\)ﬂ\ﬂﬁi
235 U ey jeS 2l g A dana g Asila s eS (piibana (e () 3-S5 Aiund 2 g5 da slaial L ik A M) e ¢ LT3
LY Al 5 AalaBY) ) oyl LaS A ol AN Jelia b slaall 5 edd e Galii vl (5 5onl) )
O %87.5 ashail G La o8 56490 kKW La a8 AL 5eS Adla o 5 8all oldail) e gane = il aldaill (g g2 s
s Ayl Aluall 28155 ¢1,478,000 § (s Dlaiw¥) Aad < jad g A <Y AUl A Laal) et
. 2.88 ¢/kWho) sma 4300 oSl A 8Uall 3o g ~LS3) 4415 08,418,355 $
Lsiw28290 § 4diad laddaadll o jhan
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