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Electricity [lJ]{Monthly) Natural Gas [lJ](Monthly) €02 [kg](Monthly)

January 956448 3861360 193.9730642
February 861264 3487680 175.2014773
March 347448 3861360 193.9730642
April 932340 3736800 187. 7158686

May 2295288 1273000 64.19955042

June 2473920 756000 37.97719884

July 2568708 781200 39.24310547
August 2534488 781200 39.24310347
September 2479140 756000 37.97715384
October 2356128 1213200 60.94436195
November 918720 3396000 200.7366224
December 961668 4125200 207.4278432
20306160 28633000 1438.612461
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Date/Time | Electricity [lW](Monthly) | Natural Gas [ki]{(Monthly)
January 954828 4798260
February 861264 4330080
March 949063 4768560
April 927720 4681800
May 2570076 1623600
June 2784960 993600
July 2884896 1078200
August 2881116 1018800
September 2790180 1023300
October 2634444 1601460
November 920340 5140800
December 956448 5363640
annual 22115340 36422100
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month Zeb [K1] Building [KJ]
January 4817808 2753088
February 4348944 5191344
hMarch 48088038 5717628
April 4669740 5609520
May 3573288 4193676
June 3229920 3778560
July 3349908 3963096
August 3335088 3899916
September 3235140 3813430
October 3569328 4235904
Movember 4914720 6061140
December 5090868 6320088
annual 48944160 58537440
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Date/Time | CO;zeb[kgl{Monthly) | CO; building [kg]{Monthly)
January 193.9730642 241.0376642
February 175.2014773 217.51859275
March 193.9730642 239.5457028
April 187.7158686 235.1873671
May 64.19955042 81.5605556
June 37.97719884 49.91288599
July 39.24310547 54.1627193
August 39.24310547 51.17879653
September 37.97719884 51.40485129
October 60.94436195 80.44836621
November 200.7366224 258.2449521
December 207.4278432 2659.4391836
annual 1438.612461 1829.641976
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Date/Time | Electricity [k)](Monthly) | CO,[kg]l(Monthly)
January 691920 115.8605971
February 624360 104.6482812
March 691920 115.8605971
April 663600 112.1231585
May 631920 115.8605371
June 663600 112.1231585
July 631920 115.8605971
August 691920 115.8605971
September 669600 112.1231585
October 631920 115.8605371
November 669600 112.1231585
December 631920 115.8605371
annual 8146800 1364.165035

o S Vil Lwg Sy S5 V-
33 @Ml el 5 caas Sl (JLa(Y e s5u) SV sb s (ol SO 53 S s
B8 i3 03] S ¢ Jln 5 5 5 eall Cons Ghle il sy U Lal
4 o3lial Sk (s 533 BlE s 4 4y (Sols pe DT (65106 5 e
L;uW;mu@\d\jb@w,“,qsm@yJ_mjul_@g,y
4 Joame sty 5 o 5 5 il o 5 e Fasnl 3 daSle ST on o 5 S 0

ol sl i (b a o8 s sl aa 03 Y ar 5 i n S


http://epprjournal.ir/article-1-1119-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

AY I 180Y )lgs /1 oyladd / 4 6)93 / (5l (552)a0Lp g (g 3 ken s spiogs aolilad

e Jous (5L 1w oslial 5 Oliabsl Sl o Il frlas 5 8 by b a o8 5

. = .
.sl..w\Lg)}prgf\LAaK}J:;

(Jo3k) & Bb (6 g1

D503 @l s G L s Bl 68 S S e Sl

ol ity 53 o8 S gls Jb g Ol b ) (655 5 [V sl G
2 ol ol el g 4 Sl i gl OB 5 4 3 TR e L Oles L
A 53 edd el b Ol b Lo 5l O guo 4 Ol i 53 &S ola L oo
3 Ol gy A s (BIPV-building integrated photovoltaic) L
53 sdd 5 (6 S I sl shie 4 BIPV (sl oslin 335 o gl Ll
LIy (o ol nl 5 Al (o0 (55 b ) Ol b ol Gl O 5y o o
Flots (i gl5 ST 5 K5 i (6551 sl &K 4 it 4 a | Ol L
e g Sz 53 5 (L ail pd el Do ) LBl e 5040 BIPVGle
&};q-d_&)sqfﬁd-).sd{.léjl.&\«iuwl;'b4{()'\":)\:)‘)5(,5_.4O}NJT)
) S o s s 5 123 8 o U sl ol 5 ol 0uls Wl Olazs L
S ale Jl s pl Sy 53 @y gl Bl 65l s Tl 003 8 alon 13 0 a5
Sy gee PVSYSE 531 5l g e &) g 4 Al 0l i iy 3 BIPV & 50

el 3 S


http://epprjournal.ir/article-1-1119-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

A‘” I 12 5178} /N o)lnﬁ’) /4 0)93 / L;j'))l Sl g (5)L').i’jwl,yu LSLa’U“‘n’S)“ aolibad

odlatul 3 90 Jygml g Joilo ¥-Y-Y

3k 53 a8 @S am g a5l b a5l 5 skl il e gde Sl bl )
suntech Jue 51 dlews S 550 51 ol Jg5le il 5 g0 g0 ol (slads 5 L O !

.—\.&Lx < odalive JJG Ls»\:a‘b‘ d_gjLa Olesein 9 d).—\:- BE) .L&L' < Qb“a' 9

Ll J95k Olasio(1) Jous
L nle alat =yl
350 | (W) 2k | po= s ol

36.2 | (Vicl | Vapp Lol ety 5l

97 | (Ald | lmpp | alily ple7 jogliye

46.2 | (Vick | Vac 3 ylae 5Ly
1017 | (Al | e ol7gS Jusl sy
23.01 | % 1 Jasle leadl,

yarg podle sSda fate Sy 5 st 55 o8 5 (sl i sl Sl s
Shecils a5 50 oy Blis filaws 4 L oSiws Glakily 5 5Luasl sla ol b
Sl 5y O b oy g 3 ST UL o sl e g CBl s s CBl> ol e
S sl i ml bai gl St 4 Oy Gy 31 S 3 s ple b Sl e e

Mb@cMWL}:Gd[ﬁb‘j}ﬁ‘@h&:&»(\')d)b}b.,LS


http://epprjournal.ir/article-1-1119-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

Ai I \eoV )lgs /N o)lml") /A 0)93 / ng')jl el g Ls)liihogw lemu.u.(bg)) dolilad

S § el Olasie (14) J9ons
Js | daly saalls
7300 | fwicly Max DC power DC 155 weu35le
600 | v)ls Max DC voltage DGy meg3ile
480 | V)l voltage nominal DC DC _.lijkly
480 | (vl range voltage MPP MPP; g 225 40me

245 | (vjoly | voltagestart-voltage DC Min | -uléiity DC 35 o yies

14,8 | (A}l current input Max 629,33 ks per3Sle
7000 | Wil AC nominal power AC _ali 5la3
240 | (v)zd AC nominal voltage AC _Lljkly
110-260 | V)l AC voltage range AC 5L s2500me
29.2 | Al current output Max 2asd le pesiSle
96.8 | % efficiency Max Sleily nes3Sle

PL Culy 38 oud Cudl W 9g8 o5 g 0 (1 b KT

(S35 eSSy 5 o 5 15 OSS Ly pl oty 55 s 53 (sLdb 4 e b Bask nl 3

S1aYD e il Sl pskte oty el o 8 55 DlsshSTY 8 b el oty
FU 6,515 0 g 45 Sl ol eslial sue ¥+ sl 4 sUNtech &, 5 Jlw S 450
,A.C,..«\od_.i"_g,\;ir.aq\;T;;l{ozu;u\‘}{ﬁswc}g:qu{%‘_;})au%u

.mgw&ﬂ;ﬁéﬁﬁ)}yﬂsﬂgwyéé&\'LJ.ALLQ‘)T


http://epprjournal.ir/article-1-1119-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

AO I 180Y )lgs /1 oyladd / 4 6)93 / (5l (552)a0Up g (63 ke Luws slopiogs aolilad

Sl 4l 31 o> s F-v-£

@j&j)\wqwa\mjdjjlﬁélwsdL:AbQquM:QLiJ(V)JQ
L 31 31w 53 415 905 53 555 o odaline S ghailen . dil o o8 5,5 Lo g5 0 d
STy NP Y SY) CINERCE P EPRU SF S HIVECININ BICHIN PREE P PR oY
ﬁ,..é\..,\.Mset)pVLsLaQ\)TJASW\ﬁULSJJTCq-@\@LﬁJ»MM
_)éLhqu_}lHBa‘&:JB)JAJ‘AGJQ\J:SJL.»J}})JW}‘HB
o St sl Jolw Oletily J2alS Ceb b £ 5wl u:%lp\dt_wpfdj_m
4 e Sl Dl I35 55 Isb 035 SV b s 4 Il p 5 (glale sasly
03355 o M SO 5 o8 5,5 oy 555 b 53 (6 e 655 dlo 3 e sl
Ol g b Jlw Calises lale 53 01y A 95 Ol jae Sl odalie LB 8™ shailan (¥) S
Ve Cw)lgom;\_w&ﬁé_.;,;gs,miiqu;ﬁjf|@\&;4§@\a\ﬂ
L_;LQLAJJ@)}?’-CWJ‘OJ}{WJ:}JQ&-&L!@OL&'L&}‘&}A?‘d—ﬁBJJﬁfA
s AC DAl ol 0l sl (6551 A 57 (6 b 510 305 53 Ol 55l s il
jj)ﬁauc)l”l:f#WMDC S 5 ASL o0 59y 53 el Slg LS+ /YY

AL (o


http://epprjournal.ir/article-1-1119-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

A I 1eo¥ )lga /1 oylaid / 9 0y93 / (5pl (552)a0Lp 9 L;)liiiwgw sloyiogs aolilad
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Balances and main results

GlobHor DiffHor T_Amb Globlne GlobEff EArray E_Grid PR
KWhime KWWhm? ‘© KWhim: Kivhim® Kivh KWh ratie
January 1366 19.56 6.18 2118 202.5 1359 1314 0.888
February 144.9 25.84 880 197.2 1898 1257 1215 0.880
March 1835 4315 13.41 2150 207.5 1345 1299 0863
April 2055 56.43 18.02 2121 204.1 1307 1262 0.850
May 245.1 53.70 24.56 2288 213.8 1365 1317 0823
June 264.0 46.33 2881 2348 226.0 1372 1323 0.805
July 2516 52.14 3138 2288 2200 1328 1279 0.799
August 237.4 46.38 2091 2348 2283 1389 1322 0.805
September 2103 33,23 2571 2357 227.9 1395 1347 0818
October 1814 28,07 2024 2350 2265 1418 1370 0833
November 138.7 25.02 11.78 2048 196.0 1281 1238 0864
December 1287 2071 7.54 206.4 197.2 1318 1272 0.880
Year 23217 450,55 18.93 26448 25433 16109 15857 0840
zeb shiraz
oo Beam shading factor {(linear calculation) : Iso-shadings curves
———— Shading less: 106 Attenuation fgr diffuse: 0.017 10 32 june
 and abede: 0475 = 22 may - 23 july
e { N 3 20 apr - 23 aug
2~ —._\__h—"'“-,,__ . #: 20 mar - 23 sep
e 5 21wl - 23 oot
B: 48 jan - 22 new
7. 22 december
ao
E
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h 3
o . . .
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Loss diagram for "New simulation variant” - year

2328 kWh/m?

—

+13.6%
-1.3%
-2.6%
2543 kKWh/m?= * 35 m= coll.
efficiency at STC = 19.87%
17842 KWh
' -0.3%
-7.0%
+0.8%
-2.1%
-1.3%
16109 kWh
-3.4%
N 0.0%
I 0.0%
Ny 0.0%
N 0.0%
N 0.0%
15557 kWh
15557 k\Wh

Global horizontal irradiation

Global incident in coll. plane

Near Shadings: irradiance loss

1AM factor on global

Effective irradiation on collectors

PV conversion

Array nominal energy (at STC effic.)

PV loss due to irradiance level
PV loss due to temperature

Meodule quality loss

Mismatch loss, modules and strings
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Available Energy at Inverter Output

Energy injected into grid
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Loss diagram for "New simulation variant” - year

2328 kWhim?

‘Global horizontal irradiation
-33.4% Global incident in coll. plane
Mear Shadings: irradiance loss
IAM factor on global
Effectiye irradiation on collectors
Armray nominal energy (at STC effic.) PV conversion
3266 KWh Array nominal energy (at STC effic.)
“1.1% PV loss due to irradiance level
=4 9% P loss due to temperature
+0.8% Module quality loss
=2.1% Mismatch loss, modules and strings
-0.8% Ohmic wiring loss
3004 kKWh Array virtual energy at MPP
-3.6% Inverter Loss during operation (efficiency
I~ 0.0% Inverter Loss over nominal inv. power
4 0.0% Inverter Loss due to max. input current
i 0.0% Inverter Loss over nominal inv. voltage
) -0.2% Inverter Loss due to power threshold
[~ 0.0% Inverter Loss due to voltage threshold
2890 kWh Available Energy at Inverter Qutput
2890 kKWh Energy injected into grid
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