[ Downloaded from necjournals.ir on 2025-05-09 ]

) AT (bl ¥ 05loud VY 0,99 / (o (55531 42 puid

i (5 90 300 (Lo S § 9 SOLAS! (8 (L ) !
39 S5 susg ol 19 Gl i1 ygig0 L CHP
RUPTUNY L TCE T

" sl Uy geu ¢ ¥ oaded aldigasans (5ol 4l 4

:4.“2.& ‘Jjﬁ.:\.: 'c:)u :4-“}-4 CJL:JD @)U
VYAY/¥/0 VYAY/A\Y/A
S

9 pyS ol dad ile S clalolis I iy o I3 5lsl 9ige 45 e L MICTO-CHP i 45" cunl cpl 5 (5,3 dlie ol o
S 0ol Gl 055U lawlll > gasly ST AL ¥ GgSne el S ln 1y

23590 dise b b el Slasule 5 S o odldl slo 02l ol 2 oSl 5y 9 L) (slal i) 5 g poliate ool 4
bl (obj)) sleeadls 4l (olaill Lo sl 3aid ol 53 0 035 (eSS 33l p 3 B2 )b 5l el 2 y3 (SeS hig 9 B 3l
b dwloxe o pw iS5l Gloj o315 033l 5 als (Jad (5] s
O o il il 4 Yo Y Jales (g litel ol g (e dly ilbs o 5 i bl (B b 4 0 By g8 ol s b
¥ a Jutee oalBl 5 5 Jlo 51 5208 2 Bl a3 oo eSS o 0 o Ly b sl o5s o5 sl 31 Jols (o1 &S 5
Aoy Jlo

e S5 ke (50 (A8 ()l B gl SIS slajlS als Ll (8L peladl g dlile 3 i g)lu B el llS ple
Rl )Ll jana 59 g bt cpl M5 32 25 Cead GRIEI pSeier 8T ] (Sb @l 8ad o g pslaie o olj1 (slated b
03 (oo LS )9S 53 gt cpl gug s 3 1) g (bles (i &S 39y loj CtS L loj IR ol GBI slajlS
:‘5.).:.\5 olls

sl b a5 ials slo o cudS 5l o cualdl Lo jad Ados ¢ J31> 3l il ygige

oMol 13T oKessls Slisins g pole dolg ¢ (6553l g Comnj baame 018D (g5 0] wdige (6555 (ol (g ymlb &l ()
taheri.iau@gmail.com
behshad@sharif.edu (Jstumme 0y g3) iy yi it 0lRuiild (Sl 080l Ll ¢ gt Sl Saeo (Y

st Cunlyy (670li8 5 sole Coglae ciy b ciniuo oKD ¢ g5yl 0aSiily Hldbiwl ¢ g)liw Uygu (¥


https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

Oyl (850 i [ IYAY Ll ¥ oyl VY 590 v

douda

g dnr el By yme 53 lojen Adg ader 5l (6)50> slapl 4 oS (CHP) (oS 5 (g5 9 LoyS (558
Ll sl osal gy dilypuo oy Somo 511487 (55li8 (nl 298 o BT oly (B gito ) g g LS lojen
il GaalS g (65,5 Bpae (S sba abja Al et (Seslindge s (IS (233l (I3l dlex I ) core
o)l 3y903 01 g ykae (slalesl plas & Wil oo gy S A iy doslis (g9l ol [V I3 by 3 (S claslS
{3 SUige Jos dale (392 (Jasme S g (1> YU (2331 (392 Ay ()8 (S

5 &35 9 5)5u sl 5l ool b wlis )3 g (sl ddleie yisle S (6l Cusledls CHP S5 (slapiunm
D0 o 2 ) gl din B ClgshS do s (2955 Sletdybs 9 B9y (00 )8 4 (B 3l laygise
V0 i L) 55K g (Slggr aizr codilo B) on olide 53 agias ()31 505 000 & 9bj oles T8
Uiyl oot Slsi mimmes Josllygid 55 ] S ool oplailos el 1y g5 5 oS b ol o sl (gl
sl 03l 5l (S cwl 0-kWe jl jieS cud )b Sl b lojed Wg5 wiws 4L Micro-CHP i 25 slie
2l Bpas pow o 4 QLS e cpl & ol (S (150 )3 (6551 (VL B pas dlie (63,09) (i
o3y olaidlag s anyly you S olad (5l JS SBpae il sl odes (s (KB isu glpl 3 [Pl oo 55
sbee sk 3 ldlw o cowload ecel (LS (isu (38 puie b5 olus (peiomen 9 (6551 (VL B pas sl
25 i) 5 S oS Slameizme 3 lojon My slacsyslis (55 ) (ISl (sl 03,28 (otagy
¥ 3gas l3 )3 )lels Sa (sl 55515 Ak byl (S )3 Ngd S e SasS (S daly S 3
AL 5,900 (S0 2550 YA KWh wilale (b e g V- KW 905 losS 0,35 L elyan clgolss

L 5y58 ya590 51 oalatwl L Ve kW (S5 g »IBQ‘J&A)‘JFBQLSS\%K S b aSe oMo Ar and
sle )3 S ablo il piwmw p ool a8l Sl 1w oS5 e (Sl (eS8t i e aub B Cigw
I S Ake Jlo e 3 05 0 Jos 830 5 1k &S (ol g 55590 (5SS L asly St (15 e S

[Y]ed S0 298 311y s sboS Blaop Ve (295

aS e by plejon a i ol s Jold (S5 (i 13 35250 9 cuslio MicTO-CHP (sla s

Conn Bl dwgs (659Li8 s an. Wi Sl piol y390 9 (9w S mpgigsSen (B 3yl sl ygige

slygige (KB plojen Mg ()8 sl (bl & e oS arja 9 YU slazel Cubll g (o ppdy oyt B5le
REOERNEEN

1) Thermex


https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

¥ IVAY bt ¥ oylons VY 0,90 [ )l 32] (55551 & i

o ysise b oS ol e a4y (oolail s alais I by (ST 55 St sl (lagige 45 sl S 4y p3Y
2 Syie il b laygige cul )3 3yl 51 o3b dlge s (2L s ()l 035 el it colfy B o
5 0 g Sid il sloygige cpizmen sl (Yoo bl jes amy 5 o8 Gl cnlplly s oled 53 gise
355 Slaptun 53 ] (65 (g5l o, OMSe @) 5 Cadd RS b )b 4 g S o S 2l 5 Lo
sl (1S 4y g lojen

Jise boples (B slpsl jgse aS e L Micro-CHP givws & cunl (pl 5 (2,8 Al ol o
ol ab 5 55 3 ezl ayloyes sl brigl )3 S el |y plaiilo Gy s pyS o dtb Lislo S clalslis
5395 (o )My ASud I By dgreS Jlie Bl Jlin plesw 3P G I Olele By SO wply. cul
2o Oilig ilps 4 ey Lolile Jhde ol Bl i lele Gy GLOE | pas My 3y axls
S Ol g (2 gl 5l Jol Bk glo)S jlasd o plo &b & SogS ubie cladlse Jodllygid
3t gl Sl QLA o (Gyge 1 298 (o0 olitel Gleible ()l LA (el (sl H5ise )
S gy (BLb le)S e oS (Gyge 3 g Glpe (oS she Ay 4 L) 250e8 Bl Hgige (BLIL )l
{Thgd (o a5 g2 3 3ljle e ol el ploidlo 5> L))

S5 sLolds Julas

SFUS Jelos @ argi b (35l GLoli Sloj Clyess (35 polaie S diz A9 s ()b 53 (bl p5
3oyl 2529 (saz (slamdy) ari ol Aol g Bpas 6080 pla o agle dgn o Ol (S o2
U &S losboles sleebyy 555,150 b g leuasd (slmodls 31 0t b 485 Lawsgio by (slouadlis | (5,00
O Sl |y SleMbl (o35 jlude & alady) 9 1S (oo plod) Slane SlaeSojll Slacdyy LTy (25 e Jelge
D (Stuy allas o] 5 p5Y o 4y gy o Sl 05,5 (o0 ) 4 B g ol 55 90 e sl Lol
iloy 5 piale)S (slal Cuslpuad SleMbl 1 oalitul s ySU (SLOWE 251 (slady oy Jghite | S
e g S ime e (58] qoalil ozl (g5l ol pgren 60U Ml ] oolitel b 3

..\.s}.wuﬁ ,a?uwo

Syl 9 G gLl

S92 O)ly> 9 3 LB Glise G )l 9 B plejer Mg s cuslie Cudibs CLI pslaie 4,
bogas 33,5 ]yl SsSame classly )l o (SupSUl olgs clolis el imxio 45 Cand p3Y bl gl o sl
rv'*’m—c**’Q)‘waaéra—"P)—fu.j‘}59&59.42)'\:3%@L;%BJ""%)JQ)‘P‘_;L”‘LSL&W)WP
O Sl plaid b (pdoloju a9 Ol (Uil wie ) ol Cqa By Lo 5 039 (iole)S
ol dly (SgSume 13ly )l 5 50 SO & Lo (il 165 0502 0975 5 €55 (S S ) ey


https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

Oyl (850 i [ IYAY Ll ¥ oyl VY 590

29945 A biuw! conddl (giy diwd (V Jgu

5958 Slagliol sorll (5% i

3y

b g Jkize

Cobye g 05

SWs g @ )5

w92 ol

Ol

R

Ol



https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

I IVAY bt ¥ oylons VY 0,90 [ )l 32] (55551 & i

Sls b g alon g ol Sl (( SB (150 )3 (<55l Bpae Glolis S50 Jelse cpp (ol 5l (S
Llsd Micro-CHP 1 eslazul (oobassl - 3 oo 5 ¢ s cpweds 4 canled] 5l Jols 5395 5 (5)p 5L 50
9 £S5 oy el oz 4 Glpl lie oyl )5 0ud plol (cledelod )3 )l jlas Cuanl )5S adddl Slo3gles ()8
2 s 5 4l gl e sl (1) Jgi 53 4 0l gy ol oboye 5 )5 5 oboye 5 Jaine (Suid
LY el oass 03)9] b o8l oyl 51 S

sl ok

Ll awsh callhs  SsSume aaly &ylys Lol olie b L Micro-CHP (gla g > sg5 slo)S
2ol g Cad ) (2o wilil oz )3 (KB isw sl ()l )b Gliee Sl 8> SleMbl ol 3529
i b 98 (o0 03] (3T o) Sy ) wlll pp 3 (B 50 3 @ipe yie ol p Ol SO e adllas ()
o Sl S5 &) plil So walil p 5l el (B (i3 )3 (b B Gpae Glise e g (0055 ol 4] 4
Sl 3 2090 55501 sl e39 ] o Gl o Bl (Suipled 4 (00 plosl Sl s 4 el 5o (SO i
g yine alo)S Cax (B Sl 039 pgye e (Csbye 5 p)5 wuldl Jile iole)S

Oyl GLold baas dalllas o) 50 a8 0 Caww youiS (sl oulBl )3 £ )5 9 30 Jauad > @yl > clolay M
Sy Jyd 3 alisd (ol )S (sl @yl Ll § el ol g oS (loja 155 s dlawy 4 (Spa 25
il S5 5 25 0alBl 3 By ol sl Sy il 13 5 39 el ity shigy S g 4
g (g0 Gl GAS il g pe g Jaine oaldl 13 5 Glijod Gl cosbye 5 £33 ldl ) ol 0

aS l als S clad (iS5 pas p)S o Jols 598 (S isu o &l ol Lol
P dran eSOl W Jgane lise (8,555 )3 g il o Cumer 4 a2 b (Bpas p)5 Ol i 298 0

IVIaT o cawd & (oligy Cupmon S8 0 (sl 59y )3 5 Frg (S Capmen H& b (Sl )

[Y]ogb yo g Jimo «SUuis g 0,5 D (S walll Liulo,S S &yl LSS o5 (ess (Y g

Cebpe g Jaine | SWd g8 > o3/

S o S obrl)dl ol
SRS SRS SRS &y
ARRVAYA AR ZARRA7N FEVVASTY (m2) L ,;
WEYY YAYAVA YSAVY (kWh/m2.y) b 55 G pas

AR \fz2 FIA (kWh/m2.y) b ;5 G pao 4l

WY Ny AR (kWh/m2.y)e 5 ol ig (6550 iy

Y.s Yo¥ YY (kWh/m2.y) b5 (5, &l



https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

Oyl (850 i [ IYAY Ll ¥ oyl VY 590

Jadad sl

9450 oY 1y aslale bawgio (S Sl g (dnle)S )b lai 85,5 o )18 6 Sbye slaylil 03y 53 &7 plaaali
Lo a5 bl Jos ol (gyglate ¢l (59,00 CHP o LT a8 b)) &8 conl ol gl (6,5 )0 5l G

Mo 2sS o (Vo +8) Toslel Saulore (V- +¥) (BEA) ' laslo 65,01 ,Khlows slapl 4y (gyl358l py5 )3l ds
So)ybgr (ags oS oolel Samle (DOWNEN + +Y) Slods (6 35 o5l kbl o (6399 Laslyd cowos o oY+ ¥)
d9290 shgm 4 4 b oo ) (9L (639)9 sloodldy WS oo JuloS o> (ke 9 2> )b L) Sl 5 (1
Iy oles b jl o5 (s gyl SleMbl S o JLid 1) Bua fped & g 265 (S0 B .l by ye
3L lestbo o)l (o3l SleMbl 4 BEA ol 3 .ol bliee objb B sla o9348 po )90 50 Lol ctlb o
plool ele (gilwans 5 o) 8l 6, bye o)l ol o 1y S5l opl a8 oo 1l 1) a8y (g3lwdnd )5 )l
[V ] e

9 CHP a5 ¢l (V++#) RETScreen oy s o0 5558 (S yp)Sais asby 5l a8 (6,505 canlio 580 5
5 Olloy iale)S (sla)l alale ylio l38le 5 ol ) (gilwdnnd (gl S o Sl |y latlate (5551 (Sbpetunges
Slas) |y CHP wlipss aglate glgil 13958) cudsls 158l 5 cpl (Vo) il p3Y lipas Slasuie cpicxed 5 olg
dwbro |y glasldS olajl jLisl 5 yae Job 50 (gladis s Wle o 9 3)b (Las d)lg0 3l d> 39250 (slodly oL
Lol s il 158 p ) ol 0 dulio ledigy plo b g al it lsliie o)k 51 138l 5 ol sl a8
oLl (9= s Lo g 995000 HLS a0 Y0 s e 59l VIV 3 o ol S slagsipl dinej 5 0oy jlidn
5 olasdl 8 oLyl can sdate slaylil cpdy wass Sliass BAGS e 351 Y gae g oulBl slaools
[\\]_\.tb.)u,c )l)B ul)J)lS )Lu>| 2 0)9)4 u]a»?u Cony )

IR p s faas 53 gabiaill g (osas Cuusy Julas

huas Gy &Y 9o

Py S5 45 Lausgie ygboay il Ciliseo gl Aty 1S 5l (el 5 (gl odas oo &5 5yl sle@lB gy

1) Building Energy Analyzer
2) Ready Reckoner
3) Co gen Pro


https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

% IVAY bt ¥ oylons VY 0,90 [ )l 32] (55551 & i

P S Sl kel Jgame 0djl olnl 198 )3 3580 b dn iUl Ao (655l &1 (9395 CE 9w (535
SB gz olse Koo 0udBsuile calisee 55k 5l Syl (65,0 6ok lade kalSs s (ol 40 ol 1o pd ¥F g0
138 Gy J) slaaSs (5 d3S opl il gy o ) e g Sluwli )3 39390 S Ayl wilobes g Lapses ¢S
g YU e (ol ac a3 plol ] Bpmn o 55 330 255 51 &5 35550 il 52055 g 20 (55,

bl aalgzs

Ga o bl (65,0 035 Liulidl el cdgw 3l Al s 5 ond Sl slo)S 5 iy 4> ya odlatul

23,5 (oo adgl (555] el & bgye slodiy o JialS de 3 5 C g

Gnit 5 ) s 5 caialoges ciinlo,S ylian (sl g3 om Wnlabo gl 31 03 B3l L3S o> 5
u.\.mlj u&l) ‘“5‘“’ d)..a.o wa‘S 9 ob)'l.g w‘)sl 2 05M$ .\.s]y & s&)|)> 98 uLo)A.Cb J.J}J Dged ool (S0
Do gl LS 4 oau ¥ (olaj5 Lisl

Ao Ve 393 g VU jlew 48 (g pwlpw 3 JUSl 5 @95 ST Bl b By I lojen Mg slaptun
N33 ey SlaeShg 3l (S ) et Wi gl SIS (slal5 Lials po (IS 035l (I3 L 00 Bl I g 255
sokate LialS ol ol 4 (glael asslis VY el (o SIS slaiE gals ol dslbre cubll RETScreen
ALY g0 > ilisee (slajsdS 3 g 03 i Yl ol g dmled 5 059y (A 4y (19,ke ) 35
1Y Jead

stasns cas (Sa gl (RIS yu (5380 03l Gl 81 ,als
Seelindge s o33l il 59d o ad Abe (g5l s do )3 Ve Jolee (s S5 S dilols 4 (6395 5551 JS
@ lal (epl 3959 b wday oo Mo pd O+ B ¥y g atdl (5ol58] (ool dgus U aid iy S 5 a8 shalSg s
ool p b Clinl Ly yar a8 5l 2409 oS s S5 Bjlas g 505 JUs] bales 5>

5l Joe p3 (S0l slonul lojen Adgi slapinmm (Javre Cawj Jlas I (SO a5 cusls cds wb anl
S oyl a5 45 o g )Lzl a2 CHP jgige 45l & olgiies CHP s 1 )3 (alul cllanSle
sl st | Qb_’{u_a SIS slaygise 5l Jols s sl a.).;{\ﬂ alos .3)5 0,5l o] Sr9pe \9!:’ CudS LSI)%
Slya 5 (CHO) loacsidle(S02) 5,555 (slasus 5 (HO) la3ytn « (CO) S sigaseys (NO2) 5
L duylio )3 (6518 o (slaa )l ) (s slooa ¥l 5l 5y pU (PMI0) jiSa o8 g gSen Vo (3las
b iS58y slaygige dSul 4 dogi byt Ngd o I (55508 o)l o (sloalale o mlo cbguw (slady,lS


https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

Oyl (850 i [ IYAY Ll ¥ oyl VY 590

smonS Brl )90 (IS pgboar o 556 o] il S Sl g, 55350 £55 s b (G (1) Bjses e
LS o asye |y s> LSL“"A:‘-?.\/T s yieS b zolew

59351 (2955 3 g Sloosy Y gsla (18NS 035,555 (29,5 S ahai lgn (Sl IS el alec
ol sg oV i (LS )3 Jgeno (g IS 3L sl (298 e il VT ol " (3Lus" L
L]0l 2235 (6595618 (2015 g anlyans (6lo S3IUST Jolis SIS Jgano glsil ul (29,5 550

Slaeglid 5 i gus | (6350500 A (2l )3 (S3g ik dp o el Can soloiiy slaoyal, S0 5]
Gl JoSo Cygo 4y S

$ulaidl Julng

Gk Ao (LSl (B8 S mrenad 4 & Canl pl pdy o Sl lile y clacahB I Ss (S
g bl ) Pl 0sill 0fgy axsliy WS gt 69995 Bl 0jon (19 48y (e gl (Sl Al 6
sl 80 polais] Jlo Cundg aods S l8 4y (i 38l )3 39500 p3Y (55 Jate (Sl il
g Laaiin ( Jlo la el by il (550 Gise & Jols (Jlo Jlog S )8 (ol 315 3929 003 (L)l 0590 2
- ol AVl (38 (2 Jlages g Jlo (et Sl g 0590 o g2 e

el g aase Jdod osi sl Jie oS )8 B 13 059 sl oo g a5 0)jly i

Sbie 3 059 Jlo (i Bl (i cpl g ogdle 358 (o0 adys 059 o b lasipe AL slajl ialS

Sl LS 4 AV (618 oy i S e g 135 e g Jlo sl el it 3 )8 4 losls
S pasuie 0fgy yee Jsb 3 Cllle g S 1) (o cudlil ol aed e

la a3sls
Base case system load characteristics graph

35

A
30
25 \\ —@—Power
20 \ /’ ——Heating
15

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

kw

(RETScreen)cSuid 5 0,5 o8l )3 &yl g oylgi Lol (31590


https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

q IVAY bt ¥ oylons VY 0,90 [ )l 32] (55551 & i

o g Jie 5 39290 als 5 ol sln ool oSl 51 olom 5 ol (sla o0l loanldl 1yl 51 oy gl

bowgie picmen g el Clasuie g 598 (—osldl (Lo 63g)9 (wlol Mgl o 1)) dilale Lawgio Cyguo &

S (oo oy 1y i slylages Sl eyl g B slalols

Base case system load characteristics graph

3 L == Power
j: \ —a—Heating
o N A
E 15 /
A
10

5 /

0

Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(RETScreen)cgb po g Juize mall 13 &ylya 9 olei (LS (Y 15905

Base case system load characteristics graph

30 L
25 \
20 \ f ——Power
"\ /=
o N\ /
5 /

0

kw

Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec

(RETSCreen)s pw maldl 45 @,y g oylgs gL (V15505


https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

Oyl (850 i [ IYAY Ll ¥ oyl VY 590

e 2 390 (S8 Jlgn b )b g 3D Gl yige byl ol o ()l 5 (KoL b calize
2l 5 (SoS 5gr g (lojen a5 &S e i sBle (Slozd b (T L cuslito g ()l g (S0l bawgio slaly
r2 s o5 cusl S5 4 e sl ord 4o (F) Jgia )3 138l o | Jols 0ad b s (65,50 (8 gl
Gygmo do (B Gl jeS9e 55 5l lojer W s (65510 (L)l Jold 485 &0 aalllas wilil o
sl 0391 431y 2 il 4 @y i VO+ sl daw b gy ST AL Y (SgSe (et le SG ln 555

2w (o) Bl dww (Glys (JBID (5l 59790 £95 51 GloeR MgT aamaw SLeS i (I Jgua

oS! S35 Jdo
sl P o8 T 9 i SS9
Y/¥ \/0 \/# (KW)(tslo po Jolis)asWloo (S 58Ul Lnuogite
V-0 W i (W/m* )(p3 ol 5 Las (ile)S ol )l il b
v o. ¥ (KW)aYlo G pno gl pislo S 5L
YA ¥. vy (kW) o> 410 @loladl jl s G puao gl ciulo)S 5L
¥/0 Y ¥/0 (KW) K5 51,5 590 cabyls
V. \. \- (YD) sl sl 5350 pee Jsbo
A- VA/$ VA/$ (%) ) bl e
182 g4 Y'Y (MWh) 313 5l55] 590 4Vl o5 sloyS
YA f. At (kW) (SaS g b o

Ly ejors 08 UsS Jolye (o)l & ol cpl danojgy (Jlo b5 sl Jl8le 5 ol 5l (65000 sLlse dlex ]
T sss ) ol olanl 4 i plas (63959 b yial)l b Jbo Coumsg aoMs S )84S0 03l (6 1S puenai sy
AL 55l loyw cutS il loj o 31 035l &5 plas (golatdl ond anwle (g3 sl yioll g ply e ¢ 35

INJ S pwy e 1y 955665 (o sl pial )b smd o (el 0590 ()] 15 raenad 4 Jool> (o g2ad o () jao ¢ Jad



https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

3 IVAY bt ¥ oylons VY 0,90 [ )l 32] (55551 & i

WS o i Olus B b eolamdl Glubxe adllas ol )

A 5Sl g (Tl 5l bl o opaid )3 zydke (Spae Al olwlp 4SS 5l 5y g (b B 15 Cund 1)
rv.a_lﬁ]u)_bd])_’bl)_wd)‘J.w)9.‘am49):)Mb))‘);).uM&dﬁw9)ﬁuw$wo)]))l)ﬁu‘aolw
o3 431 y5 i Ll U Loaslil 3 (S sl (K by sl ogas &8 el cwd & (3Bl gulis g i o5

25 SLHF) Joaz )3 5 sl 138l p 5 L g (298 (s3Lall Slpadld (izren ol

4S9y b dpany g 3 he Jelgs 4 (il cuwd 5 Jlasl Lulyd plo awolie jolate &) g
A Coadd gl sl 3 08 05 5138l 5 )3 g polaie Sl cpaiz g (ol gyliw 93 B 3 29290 VL]
Ao 9 4B A B B9 Caesd e sl 4 il g AD (28 (Bpae dy Billae g ol 4SS Sl b S 5
Son sl 3l p sl G 4y 55665 o YF (gl ol WIS (lajls Ll tmlS (oljl a ylitel Lamaso )
A 1l 63555 opl dcgazes ]

8l as a8l e 55 059 sl Jols (daixe cuns g oladdl ol g Cligyhe pj Jod>

ol aw 2 (gl 1381 05 43 059y s1ya T deols ausne Comnj 9 (3Ll gl 5 GG phe (€ Jgoa

oald! 3Bl g Jaeo Cungj Jolod
sy 25 ol @l 5 ©logie
va/Y v./f YY/0 (Ton COy) sl sbS slajl5 VL yials
qeveen (Rial /Ton (¢l a5 a5 juals gljl 4 jlael olie
C0O2)
O - (Rial/m3) aub 55 ¢ gw auja
NOeoovnrnn Qovvnnnn [} SN (Rial) B> 5lpsl 550 piummw 4
| S Fovennnn Yoo ovnn (Rial)u_i‘,{ Oislo )3 plup 4l 32
YOovvwwnn AAD v v v Y eooowonn (Rial)aJsl 450 S
VFoooonn A oooonn \$568 (Rial)aYlo 452
f. (%)ps95 &5
Y VY Y/¥ (YD) aplo oo cuiS3 oo
Y/ oY \VAS (YT)di 5 g dgm (b s 4y dlais
£4 ov FA (%) b cuS3L

sails uubl_f 3 A_ng)Lf;:c\@_m ASJHU_AW94; b%).a N RPN el l)?\ ‘_gLQ{IJB ul*" B

op) 93 4 39 5ay5 Akl 4 ) b dguis 4 g8 4 4 CHP i (codg slile 5y 9 3gui jolate (leslxlS



https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

Ol 85591 & i [ IYAY lusB Y o5loud VY 293 \Y

laiod L aSd a5y (h9)8 4 by blpd plo il oo (038l Jlo @ 4 lopos <S5 ooy ol wcdls
CHP 5,0 005 (i 9y Oyl5e Joadlygims Gollassp 0,5 cosd b ply ¢ (R1AVKWhH Ve 2) &l)b 51 i
Gpao iy d bgiye aly ol Cunsd g ] Cansd 5:b (S pae Cdgo Cunid ploz o+ L) Yoo in)
L (0% 3l )luisl g & (undg (dm) Jb) o o | SIS sl ials” (sljl o jlel e b anslis

A yelate [VY ]l calisee (sl yauiS ) OT Joliiio g yusio 30 &8 ;Y00 o Ve (Ve Joleo 50

9 B S ladesd sl (K cudlal jlages ¢ (HBly Laulpd 4y 0 S35 sl pSl gl 53 ales

8 ASumd A (53 (09,8 CeoB g 0 jolate Luad )3 gyle (s Al e 0l Ly 48y Bk (b S
a5 ) 4B LaflS el (eljl 4y Yo e Ll e g ol 0 el )8 4 51 ol a5 Ceasd b il
a2 lp 9 oo odaliie b yla905 53 & Hob led (JUo ¥ 5 dile s CtSh loj sl cnl b & conl Bl

- Cowl (8l Cawd ]

4,500,000,000 |
—_ 4,000,000,000
g 3,500.000,000
Z 3,000,000,000
[=]
o 2,500,000,000 /
-
7 2,000,000,000
o 1.500,000,000 /
a3 . 0 .
* /
= 1,000,000,000 /
= 500,000,000
= /
a3 0 . T T T T T r T
r »
] 500,000,000 \ T T r a t ¥ A 1 i
Suid g 0,5 w45 pianews S1yal (Gl pos Job 3 5o Cildl (£ 5905
. 5,000,000,000
g 5,000,000,000
=
& 4,000,000,000
'f'é: 3,000,000,000
@ /
-
£ 2,000,000,000
.'E /
E‘ 1,000,000,000
rs //
= 0 ———— ; ; ; ‘
i T T f & 4 b M q i

-1,000,000,000

Yaar

Db yo 9 Jine oaldl )3 s (51521 (512 o Job 4> (G5 CusLil (015905


https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

VWY IVAY bt ¥ oylons VY 0,90 [ )l 32] (55551 & i

Conmmlative Cazlh Flows(TRRED)

4,500,000,000

4.000,000,000

3,500,000,000

3,000,000,000
2,500,000,000
2,000,000,000 /
1,500,000,000
1,000,000,000 /

500,000,000 /

-500,000,000

Year
300 a3l )3 s (51321 (6132 o Jgb )3 (5385 Cullil (T 13900
Olie 3508 g 5 (Sl SlgolS b)) &b 4 3l3le (30 (g8 Cand (8 (s Sl (5925Uan(0) Joo>

a3 oo b3 1y (Jlo)aslo s Sl log 515 sl 6l 5 (CO2 5 5 Jb) ol S5 oS ials L]

Jol S92 b (0 Jouo

2 Jb) e 4 B g8 cunid
(el Slgalss

OO YA- fy. Voo . Y\O-
SIS lajls Jials lusl ol
(CO2 5 » Jb)

4 N ¥ Y/ 4 f/4 Y/A
o/f o/f Y/A f/v Y/V Y/ Foooos
f/v f/0 /N Y/A Y/Y Y/A Qevnnn
Y/¥ Y/¥ Y/¥ Y/\ Y \/A YWeon



https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

Oyl (850 i [ IYAY Ll ¥ oyl VY 590

\\i

-

(D) s 2500

=
=]
|

QB NW R U N W
L

- . L, S A - - R

ST I TN T T T T T ATy e
o J\-\ R K - . - " -
P LN {.\ % LS _,\\-! “4 LS A:-\ PRI {_\‘ " o -C\-

electricity price({Rial/ kWh), GHG reduction credit{Rial/ton co,)

9 1 BB a5 liel OlpdS (595 2 51 (MU 90 @ (53505 pmo)rlo paw CuiiS 5L (Lo (V15900

{1 pyoee) 45 43 B3t g o

by olly o (hgyd duia g asl pite a5l 1 5 g b S L3 G 45 05 (555 pgd ol

W |)>‘)J) C)wé\;)b.‘?‘ £y | ENYA ‘u*’L*" u:l)_».)wol; UB)AAAAL&UQA DAM:Q».«:J

By cdgd (sduopd ¥O - dlpiuig 5 (Jby AY+) udore 5280 ygmuneS (6000 YA sLe('..zﬁ‘(Jli)VH)ULéalﬂ
Olag LS s JLy VY0 didn U el @lgolS o JUyVev 5l 5 b3 Cuodd Cpizmon VY] (JUy VFev) a0

ol 003 &) 8 o )3 ol (bpne T Al e cucls

By 3 e (93508 (g g (caSe plo p Jb)) (b B 0 5 b (8] gt ped (g2 e (F) Jga

RS Sl 1y (o) le s cuiS5L ley 30 ol s 4 (Celo ¢l L)) &S
@O s Lo juo b ol 1 9 990 »2 Jby) O

293 (592 lw (1 Jgu>

VEoo Qv Voo o Voo (e yo p Jby)neke S8 2 3 cad
(cobs Slogls y Jb)) 4 jl 3y 215 Cuagd

YO0 VA VY Ve A Yoo
YOV VA VY Ve,) A Vb
Yv Y. W VY| AY Y-



https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

YA IVAY bt ¥ oylons VY 0,90 [ )l 32] (55551 & i

30 -

25 -

15 -

10 -

electricity price(Rial/ kWh), Natural gas price(Rial/ m3)

Fo b)) b 5B a8 Codd (593 2 1 (R g0 a1 (S3908 j9ome)arle Sl 5 o (A 13900
(B8 y5om0) (Sl ClgahS o JU ) 45d 51 (332 23 Coond 5 (s
G oS dauis
el (o L1y 393 Sljle G ailsiy iz oS g ol plojen W58 laptun 0ael Cunty @l & 4295 L
sy Jlo B 5 4 ol dylo s CuS Sl e g gib (o0 4bpuy (p9 ke MalS gy (sl oo 4Suh (52 Cnd ]
LT ol S L Jore 3 plojer 35 lamins s pmlpw B2 @9 9 JB! 450d QT & do b (rizen
solate Gjgo 3 45 W)l ol SIS slajlS AalS )3 (6550 i CEgw Bpas il g IS 035k Gl L 5
dolo s CulSib slagle a9 Wgd (0 48y 95k WolS” o (pl 5l 2l 039 (2R cal (sl 4 jlssl (0
b L 635, s ol s ookl 3 1, gy oo slatubs (25 &5 il walgs cows JLo ¥ ) 28

V-3 &


https://necjournals.ir/article-1-511-fa.html

[ Downloaded from necjournals.ir on 2025-05-09 ]

Oyl (850 i [ IYAY Ll ¥ oyl VY 590

Vs

c._rl;\.o

AY Jlo o bcwasd iolj8l Joda /5935 ¢ 55 i cansd Giulj8l iz (WYAY ) e (5l (s [V]

5 Canns iyl 0 (S Lisu 10 Oyl g 5 Glojed Mg oriw Juwsly (Vo VY) e ol col o Je 8> [V]

By el oy i3S et

S b By plojed Mg piums Sl odlatul b (65, B a5 dlja Cupie (MYA) () Sen o dlano gy muy  [V]
Gy oyag anly ool 13T oKty Kl i (gladhaio Liolod piwss «w)ls g (CHP) 3 i) y5ige

Gy (Vo A) 52 15k 53 (6551 (ool 03 bl b 4 d g L 9wl Wge ()08 lopr Jdo puly gy (bdee [¥]

(3]

(6]

(7]

(8]
(9]
0

B3 el o S (preges
GODEFROY J., ET AL, (2007) , “DESIGN, TESTING AND MATHEMATICAL MODELLING OF A SMALL-

SCALE CHP AND COOLING SYSTEM (SMALL CHP-EJECTOR TRIGENERATION)”, APPLIED THERMAL
ENGINEERING 27, 68-77.

Goldstein, Larry 5,(2003) s Gas-Fired Distributed Energy ResourceTechnology
Characterizations.

KmM ., ET AL, (2010), “OPTIMUM GENERATION CAPACITIES OF MICRO COMBINED HEAT AND
POWER SYSTEMS IN APARTMENT COMPLEXES WITH VARYING NUMBERS OF APARTMENT UNITS”,
ENERGY 35,5121 5131).

KoLANOWSKI B.F. (2008), SMALL-SCALE COGENERATION HANDBOOK, CRC PRESS.
M.MECKLER, L.B.HYMAN, (2010), SUSTAINABLE ON-SITE CHP SYSTEMS, MCGRAW HILL,

[10]) RETScreen® Software Online User Manual, (2010), Combined Heat & Power Project

Model, www.retscreen.net,.

[11] http://www.ipcc-nggip.iges.or.jp/public/gl/invs1.html(<2010)


https://necjournals.ir/article-1-511-fa.html
http://www.tcpdf.org

