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9. Capital Recovery Factor (CRF)
10. Polymer Membrane Electrolyzer

Sy Sl Tl e b 5550 5w el 1 il
3555 SLa bl o G ) Coula ot aST e 2350
s 03 s A a3l Sl 1 Jlie (gl 5l planil i3l
Bl 3laddie 3l GBan o8 S 1,5 [l 3550 i JS
g bl glawy o 03 g0 4aS 5 Dlaabl BB 015 els s 50
o s abe e ad 5500 s b sass Slgle S Sl sk s
il a5 ) Bl SOl ab 55508 eslizad T YL
Sl 350 B0 o oo I b 53 S plaayga plas e
Copr el Laasa ol DA] el O ss S glaal s S
g G pa 5 S 5 e Glaan sl (5518wl
(st e Sleslinal pde Cleay oS Conl oy LSl e B e
L Ol e 1 1S &l o Aad (5500 A0 dal o S e 25 5
2 e E B S o Leds g B 0L plad 05 Srex
Al (gl 48 Sl s 5 B35 E S 2 alone Jl s
T S e 1 eslinadsyge B 0L S e )

el dales PGB 5 O s

1

fd:mf
M

sladlu sl 5 adly Vb 35 & 5 o5 5N 5 ol 45 as
Bl Bl s & 5 Al slaien sl 055 5 55 dnles 550
350 o odlinal 5 ey

i=1’—jf ™
Lol 6l o5 25 s b 55 o s 50 Ol 53 a8
doal gt acals LB 5 O soa ale e Jad (3550 fg 5l eslinal
B

NPC=ZN=! fam (Coap #Crep #Cimain Cs) )
958 <5 54 Cs 5 Crnain Crep Ceap 5 o550 e Jsb L 0T 3 oS
QU RV PRt P [P Sl Ly S8l
o ks DALl 635 poe 5l " Sl 55 3 ka5
sl s b nlie it b o5 ses Sl e Sl
3y o dalous 53 Dok 500 Sl g

Cs=Crep ()

rep leom

. Cost of Energy (COE)

. Net Present Cost (NPC)
. Annual Cost (AC)

. Discount Factor

. Capital Cost

. Replacement Cost

. Operating Cost

. Salvage Cost

O~NO O WwWN


http://energy.kashanu.ac.ir/article-1-722-fa.html

Downloaded from energy.kashanu.ac.ir at 6:27 +0330 on Wednesday December 12th 2018

g_éfmcjljJu')b(jﬂg_érmdu);c&uolblcsw\“ L g
Gp JS e Sos lsws .l sls o ole b Il 53 B
A S 55y s Cele Ol S IAVE
3 (BL) Ol =) 5 slagss -l Oleslw sl sl IS5 51 S
Colo (B,d Caad 3 amienly JS3 0505 513 s, g0 Joee sl
33 BATEMYVO 5 JLs YAV e Slamie 5 e kS T/0 Aol L
33 S (sl g ol 0kt By o g 31 5V e VPPV plis |
3300 edle Alodd el o Sl (g e AY 5 B P gl e
el 55 Ui 513 13 S5 VA 5 50 laglis ) s o Lsl
omedl 83 51 s 2 oDl et o IS el (slas il
Slroshs 5 it (glaga Ve Jles oil 5o Ve o3 dr 2B
o5 ol 53 \TA0 sl 2 VB AY il TV @JU BT

IVY] ol sl LG (Y) g 55 OF 1 (glaodlst oS A eslizad

oS Sie A g K Ol sl cs e ke (Y) Jgu

gt g5 | s Sl
() (a5l 55 20)
¥e \Zan
g V/IAV
Ar MAA

Av s Pr Fr i slan 5 Jlov slasle K85 @ 5L Jaos 510 sy

g e daMa (1) IS5 53 4 sbilen ol o o3l3 OLES (5
Ll Gualtms 5 555 (laele) Ol 55 b 355 Cos s 0 2
B laglis sl s sl &lis) Lo sie oy i (F) IS5 55 pien
g e adiOe S a0 S Oles (sl ol 02ls QUL (5 e Av 5 0
ol ol Gk s s 5 b Dol a5l 55 Olpe o R0
e PO i 5wt Slela pleld )3 3k Co s &S 3585 0 am

el iy YL el ) js sb Ce o yiomen g 035 450

-
N

-
o
T

(a5l 5 50) 3k o

SOEPOSRE I & N I ROy

ole

b s Bl Kl () YK

G R A

Sl 51 S sl laa o 4 by o Dls b ioman
53 a0l e 5 M 5 e B (S0l s Wbl
s Il 5l (e Bt Ol 35lse cpl il sl (V) s
255 18 eslizad 55

bl gl gbaay3a :(V) Jyas

B Ly Ly il !
(dL) S [P ($/kW)

GKW)  ($kw)

Yo \& VY& \Ou &b s

0 - Yoo Yoo AW

10 - AR Toor SR

Yo - O Qv 050k O
\r Y A YOe e
cele cele

& gos adkae XX

5 0Ll 5l bl 51 S Olgeas 958 Oleal 55 &S pa 5S ddlate
o o alid 5ol Sansy 5l as Scaid ool Had S sl s
53 algeig Culu oo a4 S e 55 andllaes ) g didats Ol s
adkie ol (Y JS2) As s S a5 53 a S sl Jlad Oy slms
Tt kS Y 3 sy Ol s 5 Ol Jlak s 53
O Ol Sl o Jlad (S shS Wo 53 5 1535 Ot
A N0V GFY L e NECHw onl Jae gt gl 5l s s 13
i3 ¥A/88 5 Jlad for  YENY Sl s s e ol .l
Tiirkmenistan

Anmemna neoen Udljdll
M Turkmenistan
//“ @Asgabat
@ >‘/

REO PRI S S

N

eBaghdéid
2 UI)Jl (

|

N

—————Kuwait
L

andllans 5 g0 dilate Conmd g0 :(Y) JSS

l_:j:‘j: éf&bw R oJU\MQWﬁjéds Q;QLA.A
ssba Jlsb aaS ul bl o S dden s Slg YO gl


http://energy.kashanu.ac.ir/article-1-722-fa.html

Downloaded from energy.kashanu.ac.ir at 6:27 +0330 on Wednesday December 12th 2018

VO ool 650 A 3 oo & ygods oyt Bilobu oLl b Juloxs

g‘;."agj@\.ﬁ.f

s &3 Oy S et Bl 51 a5 ilate B a5 slates,
Sl ss peed Sl s e Gz b ) el (soladl dng
seldan S Ly ks glacs b bl gl 51 G e
A s slacs b s S @iluand LOT Gl s e e
Js Sl el s onls OLES (F) s s dlala (sl edias S
DY oltal cnl 5168 i plowil (g3laaed Vove Tads ags Bl
sde ¥ Y ol cde iy Ol Ll el sl - b
S 3 Sl AS Yo L& s S sy adb al e 93 s

Ao g e Lo ke 5oL ey s b adbets

abolu glyl (gl p odkdasd § L5 55 calises glacad b (F) Jyuo

ke S L s glacd b ) bl s
oo o @b s
Yor a0 avs e Slisls S
Soeder For e Yo Slaks s S
FOur Fuer JO0r Feer 000 pSSES O3k O
Oen Frv Fov Yoo oo ks Jd

SIS T e 3l 5 e n S Wl sty DAL
L Jslns st loegie 5 basy el YYFO BV 5 5,05 L
sedaly Jhasn ab (s G b 1YY Wl Sl s YYF/00
Sk slie e by YL buge > 2 Ol [YF] OLKes
Sy /Y dolas L a3l s S aale Ol slS FY eslinal 5 4e
4 Sos e SlakS Ve Sl VL G5 L s fy 5l eslnad 1A
oo Dl b S gllel) gl S Slele oy o B3
Gt 05550 8058l 35 oSl 5 5 s J S ol peney (3L

S el 1 ailata

ol Lo ) ¥
3 S5 R ileanes Ll 5 2 b s ol ileand o
Ll s 53 5 5T S 0 L ey o 5o
alaie B el 8l 93b s T o S s L Ad b e
s s Celu ol S o Vs V0 (5l Ay s S
f oo, S s LS Jb s il b SV OTT0CPF ale
= Y IVADY  San oslal sla jastli ol ool s s
Cjb 95 ol Ol sl Vs 0NN ALY 5 celuclysls

ol ol eals QLIS (0) LJ)'*" BENST

10
1 8
3
2 6
£y
5 4
2
3‘ s 1 —_— et gl
0
1 3 5 7 9 11 13 15 17 19 21 23
(cslw) Ol
3 S 35, Kl :(F) S
NTK300 g5l )8 o8 Slasein (¥) g
s el Slasin
A kW @L; Ol
YA m DF s kb
AR m ;_)Uh tw)l
-0 m/s s 03l
Y - I sl
350
a2 300
250
”13 200
’i; 150
o 100
)
~ 50
0

1 3 5 7 9 11 13 15 17 19 21 23 25

(450 p ) o pw 03 900

NTK300 (s3b oy 55 015 o 0) S5

Yo mosS (oResim ol 03 eddam S ks (ool s
Sl Gy S 555155 slols (NTK) ' s, 50 51 50S
dsdor 53 0 8 lasis 8 55 (ABB) RESTPERPIEE S
Sheslial cde cul sdl (0) JS2 53 0T 0155 owie 5 (F)
(SlashS 7P ool Gl Glra Slosks Yo Glaes s
Cla sl dan G el L lac, g opl cd b iy cols
Jet O5oen 3Sad 5 5 3d SN Gy el ol panay o S il
e S S b oy 5 e Ol Al es a5 s
DAT L5 e wlol 3 Oledsl bl 253l

1. Nordtank Energy Group (NTK)
2. ASEA (Allméanna Svenska Elektriska Aktiebolaget) Brown
Boveri (ABB)


http://energy.kashanu.ac.ir/article-1-722-fa.html

Downloaded from energy.kashanu.ac.ir at 6:27 +0330 on Wednesday December 12th 2018

O3l Bblw Cd b5 g8 bt ool ol Ol 5 UL (5551
el e ol Sose 03 5 IYE Gl e
Sl o2 S ks b el 03 Zdk Rl TYAA
Glols Okl 16 5 JslS ol 4 36 Glle ol ol YO
(A) JSb 35 s SLLS mlos Gy b 51 Wil ) G
il slaole 5o g o 5 93k s WIS e SO
&S g3 5,3 s f}!_5\ A3 o e 4 e amS 95 Hlssad cpl ol
Olymee els 1,3 s 53 555 Ol 528 55 adkais 3 5L (455
5 Ll el s laole 51 iy (s J b5 015 A5
A3 o 3 s e e B GO 5 51 S Ol glaele
bg ad g edas ol J3 osllas jlaw Cunsy oL o

335 o 03,51 5 Lolis plas 5 B Selnil o3k slagmy 5

$5,000,000
$4,000,000

$4,070,000

S35 S e g (owdigen (B R oode 4 i TP

‘séuﬁ‘ JSJ.: C"b EL) @‘5 (0) JJ-\?

Cag®

siA O e o8
s el JAe |
Qb}%ﬂ s o) g Sk )I‘Jffﬁ S J~
O¥2) lepr (DlyA8) (35k8) (Slyks)

el (¢S (slaw)

()\J:
/VOAR QYO PP g Yous 0 VY v
JVAQE OFVNASY Y Taoos Yoo VY ¥

N
$3,000,000 §

$2,000,000
$1,000,000
$0
-$1,000,000
-$2,000,000
-$3,000,000
-$4,000,000

Laas 5a CU.»‘ &_S&qaj;z‘)se.\&dgﬂ slaas (%) JS&

§ STeasTe  S895I0 (oo

N

. , bl
?é’ 7 7 o yd
2 ) B L3
N3 Z , }z" 3
> f{ o7 52

9

<,

$1,800,000
$1,600,000
$1,400,000
$1,200,000
$1,000,000
$800,000
$600,000
$400,000
$200,000

$1,555,279

$1,361,002
$1,002,160

LSS LSS ]

$0

3

) 300
L§ $1g24

57 ys?’ 7 g

o4 5

Sble ¢l SS& 4 S slaaya (V) IS

400
350 Ol G5 e " N K

w 300 | @ M MK

dal " AN

\ 1\ Ll K L] M

e ANRNNNR N AR
0 | ol "a r. - - - - - , r.
FEF TS S

e glaole 55 (g Jo 5 530 oS M e 1A) IS

S S 5 el byl slaaysa s 5l ey
e BB OT Sae b gl 03 Sl O bl (515
OF Jlie 5 A3 plnil 635 slbl L3 ad sl duja (S 0L 3
e e dily Gl e s S N Y Ll
o=l s eslaal 3y 50 Dt w52 e o ReS el Sl
Grmer 35 3 SO el Yo b s g by e wlle
36 e 5 kiS5l ST Il Yo ey 055 Jsb (85 s L
e Dl sl ) W3 S e D Ul 3 il
et 5 oSl By pn Tl 5l o (LS Bl i3l
hmaloes YHOVA 5 V3 ¥Or v v ) o S b s 8 61
SN VEASVE Jslae Jlo Yo 3 I 5 pmand 3a JS 5 0l
Al 3 s g A58 S s &S Ml A e (e
DL Sl (gl 80 o5 slaaiy 3o oo () S35 ol
RGO PSS WP I

Sl gl S an JS glaan o Kb 55 (V) IS
s Do A (i 35 e 4l Ye oS S S Oles
o b se o A e ReS LS e 05554 6,505 O3 5 (3L
By Jde
Sl 5,5 Mg Olpe Y ¥
S s L sy e (g e Blale 3 48 5l OLES Slslons
S sd e Mg G el S VA Ol 4 4Vl (Jyl b
3L laas 5 e Sol S5 VOA slas TAA I S
xS e o e Sl S TS slae TN
Slacmss b (o5 G Sde Blle wob b, gSU 03 sTcsay
o st Al e B L Ul sasals clel ol s lese ol
s Ol 5 I

AEP(kWh)

CF= 8760 (h)*NP (kW)

%)

W5 Olee «od by i o 5 NP S AEP CF o ;5 oS


http://energy.kashanu.ac.ir/article-1-722-fa.html

Downloaded from energy.kashanu.ac.ir at 6:27 +0330 on Wednesday December 12th 2018

PV ool 50 A 3 e & ygods o et Bilobu gLl b ko

Wl oalit Jsl b Gb 2 VL slse e s L
@b Gl 5 G U5 YTF00XPVFE=) ovaaYA KW/year
e e B s FEXFAO =YV 02 ¥F KW/ year
Gr 4Vl W5 g e = \VA0OVY KW/year
e sS dilate (3 b aer YO XYV = #AO + « KW/ year
s S G b emer ¥E/FAXO/VXEFA= \ VOV YS KW/ year
G 4Vl G me e = V72 VYZ KW/ yeRr
5 Ul s w3 Glle ol i e dasYe oS bokes
gl Gk Sl oS adlae glal sl G Lol Dbl 6

PR PN W TN e Sl

Skzpar 5 5S4m0

S (3L o5 5 dlasl (gl ooy s Blols SO B s o0l 02
WS s o Bl A b me 055,508 A 55 L Oledsl LG 015 el
Geos B el s Dler Sl Same A B s cal 0
Olele S5k s o 5 055008 6,503 oS 55 180l (ool
S 055 (ilieS Sl 53 48 ol Sl 4 S
o STl s 5o 50 Sty 5505 6ok e 55 o 5 el 5
ol s ST 5 05508 33,8 o o O3S 5 O350
WSl i3 8 om0 3 55 4 o peasen O3l 53 5 el 0 0
3L o8, by g Olg &S b)) O e S el s
e da 2l G M5 Gl (el 60 Lol e 51 S
Bl Siasiy opl 338 Loyl 4l 6 slolis b s S e

las 5ol Lo Sl YOO G el (6l s Se (s s

5 Soloange A el o S Adlate 55 s ) 50 lela (6l (63,50
S JSCime) b n e 53 S Of 5l Sl G5 Sl galasil
WA (g pep Blelw VL a5 Ol Ol (g3l oy 5 T
Blabo ol (25 g oy ot VY Il 5148 3 50 g 5180
TYIN Sy a3l o83 6 b B g p il sl (g s
3 ¥ IVORA (g s Blalar (gl oddaailons (5 51 A 58 350

g Al Vs 00 EF Wl Jab 235

ssba @3l s wlbele cpl 5o &S w351, Sl b

s A ol ks Sl s LS YPH00 U Jsles s 5 Ja gt
Sl ol Sl &y e s i SIS 3 Cele VTS LY
Al g Sl el Sl ahS s N5 0708 dsles (ool sla s
s el fay VL s Lo (W) S b s G b

sls .\A‘f u_?b}l:s\c\c f})" g_jbf L}h))kgjoéﬁ)ls
059042 A5 Ol g Y.

Y)2 000 Uslas 8 b8 VYAPA 0¥Le sty ol s s il
e Jb;&wéualﬁ)b Q)}).l:Jb .l:J); 6‘;’);:5}}-(3\

80
70 |
60 |-
50 |
40 |
30 |
20 |
10 |

0

(S5 hS) (8551 B s

"l

G FKFEZZZE
r TR EE LD

%2 AL E

%,
£
%,
2
%
%,
%

9,
%
&
@
Q

b&'ﬁuduelﬁ):} e.\:JSkJJJﬁ| Ja..-j d-\._-‘j 0599 :(Q)JS«’&

5SS el Fo¥ GV b 55, Sl ol oS 35 S
J_AJ;M)SLAg;Jb-)ijJf)LﬁO/V~ Colo o baugn by
S 35 2SI ) XS o A5 D5 50kem SIS 0 S LS MY el
SIS TPV 05550 55 SIS 0 g sl SSke sk
O gl edda S a5 53 3 B YR AS 0 6o (551 ol
Yoo dolas 0TIV Sy p SALSYore 5 o b Gb 035
Jlo lesl 5o St ol il Do glal S0d 5 o b fﬁjiﬂ_s
Sl () JK5 08 a0l 1y s Sl sl (sl 5ln 50 050k
Ll Jl dlisin lacle 53 O 53 5 g0 D55 Olsee
3500

3000 | - - = -

2500 | i : f
2000 |
1500 f E
1000 f I

500 _; f

0

(¢ £ AS) 35 0350

\‘b“ Qéo @‘b& ?§ @‘bﬁ @\“ \0\ Vy"o %@Q 00\ %04 Qeo

ol

il glaols 53 5y S B g M5 O3 (V) K2


http://energy.kashanu.ac.ir/article-1-722-fa.html

Downloaded from energy.kashanu.ac.ir at 6:27 +0330 on Wednesday December 12th 2018

e Sl 5p Cr

NS 5 oS iy 5a Crnain

(50 plodl) Dl (o3 Cs
o555 OLL o skile 3L es Lrem
Sl es teom

b S CF

S 6550 5 Ol AEP
PRI NP

[1] Hasan N. S., Hassan M. Y., Majid M. S., and Rahman H.
A., "Review of Storage Schemes for Wind Energy Systems,"
Renewable and Sustainable Energy Reviews, Vol. 21, pp.
237-247, 2013.

[2] Dalton G., Lockington D., and Baldock T., "Feasibility
Analysis of Stand-Alone Renewable Energy Supply Options
for a Large Hotel," Renewable energy, Vol. 33, pp. 1475-
1490, 2008.

[3] Corsini A., Rispoli F., Gamberale M., and Tortora E.,
"Assessment of H 2-and H 2 O-Based Renewable Energy-
Buffering Systems in Minor Islands,” Renewable Energy,
Vol. 34, pp. 279-288, 2009.

[4] Spyrou I. D. and Anagnostopoulos J. S., "Design Study of a
Stand-Alone Desalination System Powered by Renewable
Energy Sources and a Pumped Storage Unit," Desalination,
Vol. 257, pp. 137-149, 2010.

[5] Bajpai P. and Dash V., "Hybrid Renewable Energy Systems
for Power Generation in Stand-Alone Applications: A
Review," Renewable and Sustainable Energy Reviews, Vol.
16, pp. 2926-2939, 2012.

[6] Praene J. P., David M., Sinama F., Morau D., and Marc O.,
"Renewable Energy: Progressing Towards a Net Zero
Energy Island, the Case of Reunion Island," Renewable and
Sustainable Energy Reviews, Vol. 16, pp. 426-442, 2012.

[7] Kumar R., Gupta R., and Bansal A. K., "Economic Analysis
and Power Management of a  Stand-Alone
Wind/Photovoltaic ~ Hybrid Energy  System  Using
Biogeography Based Optimization Algorithm," Swarm and
Evolutionary Computation, Vol. 8, pp. 33-43, 2013.

[8] Mohamed E. S. and Papadakis G., "Design, Simulation and
Economic Analysis of a Stand-Alone Reverse Osmosis
Desalination Unit Powered by Wind Turbines and
Photovoltaics," Desalination, \VVol. 164, pp. 87-97, 2004.

[9] Kazim A., "Economical and Environmental Assessments of
Proton Exchange Membrane Fuel Cells in Public
Buildings," Energy conversion and management, Vol. 42,
pp. 763-772, 2001.

[10] Zoulias E. and Lymberopoulos N., "Techno-Economic
Analysis of the Integration of Hydrogen Energy
Technologies in Renewable Energy-Based Stand-Alone

Power Systems," Renewable Energy, Vol. 32, pp. 680-696,
2007.

[11] Diaf S., Belhamel M., Haddadi M., and Louche A,
"Technical and Economic Assessment of Hybrid

S35 e g (owiihen (B R oode 4 pid YA

glo e Jnd 2500 NPC
S5 L COE

Pe WIS TN AC

b fo

ol 25 )
R f
055, sdle slass N
SIS wle o & 50 Ceap
&'

Photovoltaic/Wind System with Battery Storage in Corsica
Island," Energy Policy, Vol. 36, pp. 743-754, 2008.

[12] Liu H.-Y. and Wu S.-D., "An Assessment on the Planning
and Construction of an Island Renewable Energy System-a
Case Study of Kinmen Island," Renewable Energy, Vol. 35,
pp. 2723-2731, 2010.

[13] Silva S., Severino M., and De Oliveira M., "A Stand-Alone
Hybrid Photovoltaic, Fuel Cell and Battery System: A Case
Study of Tocantins, Brazil," Renewable energy, Vol. 57,
pp. 384-389, 2013.

[14] Bezmalinovi¢ D., Barbir F., and Tolj 1., "Techno-Economic
Analysis of Pem Fuel Cells Role in Photovoltaic-Based
Systems for the Remote Base Stations,” International
journal of hydrogen energy, Vol. 38, pp. 417-425, 2013.

[15] Kalinci Y., Hepbasli A., and Dincer ., "Techno-Economic
Analysis of a Stand-Alone Hybrid Renewable Energy
System with Hydrogen Production and Storage Options,"
International Journal of Hydrogen Energy, Vol. 40, pp.
7652-7664, 2015.

[16] Barati H. and Aminzadeh H., "Load Power and Frequency
Control Based on Modified Droop Method in Hybrid
Systems-Wind  Turbine/ Photovoltaic/ Fuel Cell in
Autonomous  Stand-Alone  Micro-Grids,"  Energy:
Engineering & Managment, Vol. 6, pp. 28-39, 2016.

[17] Roshandel r., ahmadi s., and rezaie mirghaed m.,
"Modeling of a Combined Wind Turbine-Fuel Cell Hybrid
Power System and Contribution of Fuel Cell Electrical
Supply Demand in Case Study," Energy: Engineering &
Managment, Vol. 2, pp. 12-19, 2012.

[18]Duffy A., Rogers M., and Ayompe L., Renewable Energy
and Energy Efficiency: Assessment of Projects and
Policies: Wiley, 2015.

Y40 Ol Sl 8 50 Ol St 5 s gt 508 (Sslod e [14]

Y0 o938 Ol G i S5 G0 i b YL Sbeh [Y+]

[21] Avadikyan A., Cohendet P., and Héraud J. A., The

Economic Dynamics of Fuel Cell Technologies: Springer
Berlin Heidelberg, 2012.

[22] Engineering N. A., Council N. R., Sciences D. E. P,

Systems B. E. E., and Use C. A. S. F. H. P., The Hydrogen

Economy: Opportunities, Costs, Barriers, and R&D Needs:
National Academies Press, 2004.


http://energy.kashanu.ac.ir/article-1-722-fa.html

Downloaded from energy.kashanu.ac.ir at 6:27 +0330 on Wednesday December 12th 2018

YA ool 651 Al 3l s @ yguoh gos e Dbl golaidl b o

Olosle c(iyen S addaia Tl Sl i O gasl IS sy [YY]

Y0 G 54 Sose e 5 pdikidas slagsl
[24] Zahedi A., Amirkhlili S. A., and Ghaffari Nejad A., "Lab
Scale Production of Wind Power-Fuel Cell Hybrid Systems
by Use of Electrolysis Process and Study of Technical
Analysis,” Modares Mechanical Engineering, Vol. 16, pp.
425-432, 2016.


http://energy.kashanu.ac.ir/article-1-722-fa.html

