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Table 1. The number of livestock in the studied villages during hot and cold seasons of the year
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Fig. 1. Monthly solar radiation profile
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Fig. 2. The amount of electricity consumption for each rural household per day in different months
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Fig. 3. The amount of natural gas consumption for each rural household during 5 cold months of year
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Table 2. The number of photovoltaic system components for three villages (first scenario)
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Fig. 4. Schematic of the methane production process from anaerobic digestion of animal dung
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Table 3. The amount of produced waste by each animal
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Table 4. Extracted biogas from livestock in the villages
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Table 5. The volume of digester of villages based on the number of available livestock and the amount of water needed
for dilution

39,4090 Dl 3 et Lws,
<IYY AR AR Lugie cdale
YYYoH ARARTA V- AVA (kg)sjlo B8, co ey ol Slade
Yy YYo ZAN (mv)w..blmrp.p

Sebidgre (slod )3y plonil (58,5 Jai 1o b oS ool g olo
o 9 Slse sl f/kI;—L VAoig lo)S iz n g [YA] “c Y0
2Y 658 (e Q) Wgd oo pole 8)lg Lases slos ;o lge aS)
G OF) Llyy 5 i oy9e sles ,o bolsue (rils o5 0 5 Cu

1¢] D9 o dumles (V)

=
Qs =~ (%)
: ZRth
Q,=me(T,-T,) (V)
Qtotal = Qloss +Q (\A)
To
_ In (T'i)
Rwat =] (1)
Ax
Rbottom = k_A )

qwole o3, les sl T, ipdla 51 (Sl LS O, a5
Sy prrm wwols dlge 5L 5y90 bSO e slod T,
kowols el [ pols glad 1«5l Cuwglie R (5299
oo Lol Culbrs Ar g colus 4 (Gl Saile;) oo
odd 0051 # Joaz ;0 pdls S 5 o)l sliz) 1> (Sasils,
Iyv gvel el

e [Y0] S o sdgs g iU VAY Gl g anSo oo o

sFge B STl YO L plp by, Jlels So (Brae G

.

039 Eyezme W i(59)) (Sdgyen wile loy HRT ol y0 &5
Lol JE> BD ( als oY g8 g Ol
el 50 aS Call Y B VY oogame j0 peole Gos 4 yhad Cos
b aiS oS jshalen [YY] conl oo 48,8 s VY b
Logas 45 (solye ol 5 o35 1 3o Julys (5o g e
SAYL as s Jolis W, 8 o )8 eolaiul 090 oKy oyl o
Gedy 2l b olse cnl cul (55958 (nlply it salr olgs
e 45 00 4l e Lo o sols ¥ gad RS ke g
o 5 Ay MhansS 5 o5 (gl a5 el ol a8 5 e o [¥Y-YE]
o5 oy Vb Jlaie s axgi b el FEIOY DAYAL L ol
Sl 0 F5kS VAN 9 YVIV ol o a0 a5 55, S0 50 93besS
Pk G Gl bwgte Sl daling) j3 dihwgS 5 55 ol
Slp cdale o gy 0ed o0 03,5] Caws ol DY gad byl
o el ond wid)S A o TA (i al ) sjlsnin e
ol sl Vi 4y 00,5 alal gy aY Ol laie ass
Sley 58,5 a5 50 bl oo dwlome ZA @ oy Lawgie cdale
S Ll byl JBz 5 [17 5 7Y 55,00 (Sgyae aile
Ly, d (sl @ile o> [F] (CaSasta o Sols Ve e o) O

R WIS E A S PRESIR

wola inle S Y-Y-Y
e 5 P5e Jelse 5l e sles ah iiS o5 shailen
€10l Fomb slales p3 a5 b a4 Sl B adg )
Jie G b alige RalS ez BB b 4 B s £

55 05 ez e Dyl Sl Glge il [Y0] asd

1 Total solid (Ts)



Voo DAY doxio AF v Jlo o) olod DY 093 ¢Syl Sl cwigo &y s

4V 1] pila gl 51,2 ol 5 Jpio
Table 6. The thermal conductivity coefficient of digester materials
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Table 7. Required heat for digester, the number of needed cows and the type of engine
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Table 8. The size and length of required pipes for local gas network
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Table 9. The amount of required biogas, the volume and heating of the digester and the number of needed cows for the
three villages
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Table 10. The number of Photovoltaic system components
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Table 11. The main price and maintenance cost of photovoltaic and biogas system components
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Table 12. The cost of initial investment of three scenarios for all three villages in dollars
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Table 13. The cost of electricity, gas and compost sale and the depletion of greenhouse gases
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Table 14. Annual revenue of each scenario in three villages in dollars
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Table 15. The net present value of first and third scenarios with 5% discount rate for three villages
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Fig.5. The amount of net present value of the second scenario for the three villages
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