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The proposed proposal of Agri Voltaic roof of Kamelia Tower 2
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Solar panel consulting: Abadsazan Niroo energy Company
Green roof system consulting: Elgreen Company

With the cooperation of green space expert Ms. Masoumeh Faraji
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Colorado State University (USA)

Rooftop agrivoltaics project combining bifacial PV panels with
experimental green roof vegetation.
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Two examples of cases in the world with similar subject matter

4&“0)’0

L]
g

Sydney, Australia — Barangaroo Project

Large-scale integration of solar panels with sustainable rooftop
design in a commercial mixed-use complex.
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Q Elgreen Inverted

Green Roof System

Weight

Build-up depth
Vegetation form
Water retention
Cost factor

Ecological value

W W

450 kg/m?

80cm

Moss, sedum, herbs, grass, shrubs, woody plants, trees
40-50%/year
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Substrate

Filter Fleece

Storage/Drainage Layer
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Proofing
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Storage Pipe

Qutflow control element




Surtace material

Albedo value

Sand (wet)
Slate

Gravel

Asphalt
Corrugated 1ron
Water

Wood

Sand (dry)

____________________________

Concrete
Field (bare)
Stone

Brick

Soil (dry sandy)

[ .
Gravel (white)

\ e e e e e -

Snow (2—5 d old)

Snow (fresh)

0.09
0.1
0.12

0.125

———

__________________

——— e e

__________________

0.8-0.88

| g ihio sl Jb si0 (1 2 gdT 510900

&

»y

pb slos

e
4

XOLUS

2l sl gudl SO, by 9 P95
Fo oy mlao gl N0+ 0Q Lo,di) wijylo
(H1oz 9o oyo] g cdliw]

od> 1) sy ye 3 ol e (S
Wigh o0 ol daw slod gl i8l Eely g S 0

51 P07 Klgs oo 9 3 18 +.0F 9ol uuiw Jol )5
20 O3k |y w95 il

‘(*.Y’az) é.b‘é 6.05 3..\.JT v ulbbf/u-o:’
SVl (ST SCS G g i @b 3l (g

Sl jw slad + gy Jol ¥ S tamd
9 990 S50 o g ol Thaw lod alS
ol (5 s g 41963 51 (5591 I paro

S o0 S |

v



sobam ol slad cdl> (pl jo .cawl ouls (2 yb (Ul y95 b by cuad sl b b 1 (6510 po st S Tos 4l g1 ylw (]

it (§ g S 9 e )b 9 el ¢ 0] G g gl § il 0 Pl (65 | dd g A oS
S5)) og—rgo Ll &) dzrgi .0, eoliw] (195 ISR) (orbanw g0 (1381 51 s (o0 (5390 5 9 lontily 381 5gbicn 4
LSSy b oslw (sl jiudigy b 3L @ ygo )0 (e . Cowl (ploiws JiB a8LSl a3 (g £9ud90 (il (ol B9l (P
055 S8 Wy g (655 a2 a1 Ve g0 B g ol (il 31 1y gudT (3l 5a0 (3195 (o0 S (Sl oY b ouido b3l

iload &1 pb aio 5Uad 9 b iy (el i (s s S35 g B0 g5l ol (i lod sloyoiy v
c ] 0035 )5 Ayl Cawgmy B 30 (6551 95 35 LwobT 8 i (ylanazin bawgi 5 3a80 Gldye g S8 oledbl v

& . o -
< '. ‘ >
— e - e — - e i o

Il < X W W - - s s < 88 < <~ < < KEF~
D . GRS GRS SRS S S S SSsS == )

= /

o MMMMWEE R
< y

e

[T et

=

i’y

“ongy

N\

o,

- BINERRRRR; AREET

0

v

€ wEd — o0 of e U S <ET S f Feed &0 e



Lol Z 9 PU (595 0 wwlio (o 595 e Olasuine

38191 £ 5 Sl 031 Gab oukl w3 Cud b

Y-KWP (= oF+ Jsjk 5WP)
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Q Elgreen Energy-Saving
Blue Roof System

Q Elgreen High-rainfall

Areas System
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Weight 180 kg/m?
Weight 1400s kg/m? '9 9

Build-up depth
Build-up depth 200 cm lid-up dep 15cm
Vegetation form Moss, sedum, herbs, grass, shrubs, woody plants, trees Vegetation form Moss, sedum, herbs, grass, shrubs, woody plants, trees
Water retention 5-10%/year Water retention 60-70%/year
Cost factor BEEER Cost factor BOOO0O
Ecological value HEEENR) Ecological value BEEER[]
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System Production
Useful energy from solar
Available solar energy
Excess (unused)

Loss of Load

Time Fraction

Missing Energy

46743 KWhlyear
55680 kWh/year
7152 kWhyear

0.1 %
28018 kWh/year

Normalized productions (per installed kWp)

Main results

Normalized Energy [KWh/kWpiday]

Jan Feb Mar Apr May

Lu: Unused energy (battery full)
Le: Collection Loss (PV-
Ls: System losses and battery charging 0.25 kWh/kWp/day
¥f: Energy supplied to the user

T T T T T T T
0.3% KWhikWpi/day

array lossas) 041 KWh'kWp/day

2.54 kWhikWpiday

Jun Jul Aug  Sep  Oct Mov  Dec

Perf. Ratio PR 70.72 %
Solar Fraction SF 62.53 %
Battery aging (State of Wear)

Cycles SOW 97.0 %
Static SOW 90.0 %

Performance Ratio PR

1.2 PR: Parformance Ratio (Yf/Yr) : 0.707
1.1 SF: Solar Fraction (ESol / ELoad) :

Balances and main results

GlobHor GlobEff E_Avail

kWh/m? kWh/m? kWh
January 211 35.8 1744
February 39.6 60.2 2908
March 84.7 114.8 5450
April 118.7 131.3 6110
May 168.9 161.7 7414
June 1771 160.6 7261
July 176.1 165.5 7358
August 143.5 151.6 6826
September 91.0 109.0 4977
October 49.1 67.6 3127
November 209 28.5 1302
December 15.1 254 1203
Year 1105.7 1212.0 55680
Legends
GlobHor  Global horizontal irradiation
GlobEff Effective Global, corr. for IAM and shadings
E_Avail Available Solar Energy
EUnused Unused energy (battery full)
E_Miss Missing energy

0.625
10
E 09
£ 08
2 g7
io0s g
s 05 g
2 04 ]
03 j
02
01 g
0.0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct
EUnused E_Miss E_User E_Load
kWh kWh kWh kWh
1 4558 1791 6350
190 3307 2428 5735
508 1570 4780 6350
697 946 5199 6145
1286 401 5948 6350
1652 764 5381 6145
1214 3 5959 6350
1016 799 5551 6350
513 1729 4415 6145
72 3405 2944 6350
2 4906 1238 6145
1 5240 1109 6350
7152 28018 46743 74761
E_User Energy supplied to the user
E_Load Energy need of the user (Load)
SolFrac Solar fraction (EUsed / ELoad)

Moy Dec

SolFrac

ratio
0.282
0.423
0.753
0.846
0.937
0.876
0.938
0.874
0.719
0.464
0.202
0.175

0.625

KW L JT oW [ P 7] ]

Ipp o0

#

o2 PV SYSTEM 4

Sblo &5 50 wdgi b of

"(‘):6.

XOLUS

Fo G Yo 4l Gpan Jolzo o351 e o
Slodes s Wilgd o0 § Cuwl FeSumo W9
[y (wlelin ohoa) zx By sbau
9 2F1P5 Rl Lyge 0 g was iy
gl blieolaEsatlsi ol
A 4 iy bauwgs a5yl (ol S oalaB
)ty BB suc g ol wisgd au e

etly e all glatl gl dn e

ool g (Plb gy Gy gl cewl 53 obLLS

Y L zp ol oswl Cawsy b b oledbl

MNP ey 5l eSSl plad (oyel 9 ol

el 5B 39 o0l aog> 31 (PV SYSTEM )

atd 55! 9 plilwell S b by a5 Sledlbl

ey e (eSS Olusgs b oolped Cowl oo

i B3 dosoud (0155 o 4 Lo yd )5 (Gguw Iyl




5
WP540 Jlaal e
Sjlye alg 5,5l

SMA hybrid 12KW
Life PO 30 kwh s 5L

o)‘ﬁb aF B)Yl) o)’Lw

M cdux> sQA.BL&D' ‘JAK

e S5 o

Cad ybo/ sl

56

ORI

)

a>lg Caoud
(USD)

220

3,200

12,000

5,500

XOLUS

(UsD)
19320 Sohi 395 S g (ot g8 4 30 9 O e 8 59T 0 Jgo>
6,400
M(RO') = AJLo).w u.mf)b 099
12,000
5,500 236 KWh L, 40,000~ Lot G, 48,55 5]
4,800 Slesi Oysekes 216 ~ U, 2,160,000.000 = 40,000 x 54,000 = 4l s> 45,0
Jui19 = e3u>  ROIJW USD /2160 = (isa 48 a1l 1,000,000 Y2 ¢ 5 b
41,000 U SROI > Ledsdia by VL sled 5 L 45l 40 Giis 8 () 5%)
usD

g bl axsls ol Salis ol SKew olpl JHL Lulyd g 59, F5 b Jb, 4 anze: culel, v
Lo 2led 212! Y SlSix b (ol 4 axgi b pl8 )| - slael

ali>So Pl el

L 8,8 55 53 1y USD/KW ¥,800=Y, 80+ 039am0 lgime 43,15 alidlno 357 0 (gl USD/KW ¥ Q00 ¥oo ™ o Sl g &) 65k 9 PV cusi g a0

Sy ol pls (YL S3acws 3 jlisle Cund) WiSno yidew [y cuds 30 g STelevated + ojlw g 0T ks ST £95 51 5 oS Yoim 8 Togus 42990 slely  *
(> yb & donr) 05 ABLS! ol 59y (9020 i S &t Comans ~Y+=T6F+ sl (5Soo (53w 00LoT g L Lo iy 30 ALl g WU [ stiaw Sy 5T

& dwg) dll USD  Aeve=Y, 00 odguammo 30 sz Cowl oo KWh Ve xbaw 0053 (6l 0 tglaio Wiy g 6y9bd @ s S sl 5l cwod 5L °

(-0 €l jo Ao Ceod b tCaw] o jlous b Cooud §5L00 Goe CaslB/ cud B/ 0i

090 39 29308 45 49 G530 59 D ST 59 9 9319 3929 b &1 3t g3 IS cant ouk IR o (ol (835 30 8 90181 31 Sl &9 (Horo MDY -

ol €615 BB oSS Dol 55 MuoST SN Adl g3 Julii logi Vo oe @ slogi 1 Feve 31 39 4 525 Sy o (5OLaY sl il &5 Cand (5 5ib B>




B A e G Clad
(USD)

6‘;5)10 YWe B Y)Y o)‘l.g

5 LS, ol 2l 5 el
s S slo Y

Bgyols sl sl Yo Ve
Sguios 00 (ye

zobaa YoV by

50L:fjﬁu.~b5"“.“ | cls

Looads a8 )3 lai b coluwe
B b

06 €600 miwd) 9 i ovol {4 ETE N )50 vy (6 06

o + (5393 35 podio s oL s & o5
Sl (LS Giligy 9 S99l

ol 35 yos0 jow ply

&9 kol ol g WSyl cle
Gl

Bl Ll slo 4,Y

S

Ay

JolS S #3845k 4Y

ailo BLS Jligy CblS 9wy )5 o
talos | amis yo sy 4igS
oS 51

oo IS

&b s

& ypan pia

Olse )|

b oy Sl

gl b

Salsl

=99l

Y

gy 9 00 yuwsS o b i € 95
Sl aLF

G A g e T Ciald
(UsD)

: ol 00 yiuS juw oL
Ble

lad g sla Y slass 4 arws Gl badlre slo 4y
;é].a.o Q)9.A U"“S Jb)

s Y

Yo Ve GO o ojl

wWile (LS il il g w5 Cuond
talos 5l sole ol &S

EPRY

b 5 oy

Lgl> 5

Ll

&)

Bl o (S gd
sl oy 55!

L F

e b

Josl

J5

v Yo VoUbo
50L59ﬁs.mb5/wl5
b oad 45,5 i o corlne

ali>So ol lsS

ol 0090 35 dwlxo (3280 2 1hb y9s g Cawl o yimo Gloyd )5 4 S W0 645‘)‘(){255).@ csadpdMel sbycwsd o

e & (ld 4y Culed 50 g 009 (6,555 B (ad Sl gycnl 310,10 9929 039, bl pd b cowliio g G4l 9 w8 35 S0l ¢ ST Oladsr g (S1yb o Jolpo 0
13lgh oo (b 5 58 loy8,l8 i b g Cowl ouits Blad 351 1 ol 10 (5 ylomo iy 9 (65T i 4 Doy po (Glaaly .0 widlgS 5 580 8,9 9,1,

o

XOLUS

b g pleol oluel on bV
30,5 &,y g dwlxo o ygo s v

il (3976 923w 90 58 50 GBS bl (2lyb ¢

g3 wplgs iy g w bad (ylowily pul38) Cua 3280 jlows (21 yb ol (o yes sy b cuS 5 g 0jgy ol luld Judo as Jol sgo 5L o 0

D91 WBlgs o (5,05 09 g ol dasl 3l (Lo y8 )15 Ax 0y 4 Al Sl b 3 o908 (599 L jo °

srf00 €)Y e |60

ol

60 #€)6 0 mimd o

<0



XOLUS

bl 3o

IR i 519 o T (3 gy
«SiP gl St —

i 4 (5 319) (53w ) 4 3 () oSV
(o AL WL L oS

00l g & g e g1l v

G opvgy 5 b Glowity it 31 el v/
(199 WIS gy Yo7 B) 0l b i gy

oo by i IR e v

wdleo

atarotun ) o051 b i L3 e v

P, b Sl sblad slul pas v
oSl sl

130 0397) Jiukad iy v
(3950 033 593053 1

i &l 9 @3 5130 4 Job5 (Saly v/
«solaidl

L

g

Jol gt st 31 oS 121 o g 4 32

S + )g¥)me | b mep2

(030w (uSL i) YU i S

(S1goks B+ b ¥e) alin 55 51 Mg

z

(3w 519 9593000y pwwo) Sgumo (Sloi>| oolaiw! ylSol

P

(palio JLS + slo sbad (5 3WiT) (il &T & pao

Slowily 391 g & 3LuSiS (ol T 0330 > B 35

o
*

Ui Lt b 5,50

vnCe6 i d: fd of ) <0

s l2o

(ml w  E98) p0lod g g Juw SLS
oAU S S 48 oS il
«JoU o £ 31 oS oot i ) 5 g S g9

(5 333 2035 wawlio 4)) 8 guim0 (Sloinr | 03l CuinS

w6 06 A of (1) 4 ) il o + FE

bl 3o
o Gl Olgols B0 L Te) (555 Mg 24593 5 10 058
(+00 g’

S 95 i 551 3! g S 59319931 1 1 — YU AL g V
"5 3w

P g S P T — P SNy g Sl iyl
(53500 o (B985 (5 3b (oot I 5b) 0 ylaienix> 5 9,5 V
By Glowily il 31 g e g jiSis v

w2 032 gl + ol b sbOTylgy wie v

s leo

o

Fo g liSalow g 12ldap v

(B3 Y 36 (2150 Wi i) FS¥eb sl oy v
(LS Cudl 0 (53 lT) pliio 5 ylveS & b6 v/
ol 2 3¥ 339 Glo jlw (wy 3 — it 0350 Y1 Y

palio JLLS b Wi 2) 3513 Slag) Jhw &) Cumd YL ST Spa0 v
(018 sal ylgi o

w60 D KR0S +d

e

=

e



AN N N N N N

X X X X X X X X

+ 35 yoio o L/ 08 pianS 3w pU ienns b alas! y 0 (S lgiin) O aghS w38
S99k
(axwgd BB (sl wb)

G505 5 ST 555 5lo ¥/ (g1 455 5o Bl 103 i s ol
Y a9 S 5 g S S/ 5 ol il ST

Elgreen-El Astar-0S-Pu 1070
ElGreen-El Proof-os-Purready 5081
Elgreen-EL Sound-0S 03

Elgreen-EL Tex-0S 500

Elgreen-EL Root-0S-FPO 3012
Elgreen-EL Tex-0S-M 550
Elgreen-EL Drain-0S 28

Elgreen-EL Port-0S-SF 27
Elgreen-EL Soil-0S 550-650

JelnsS 35 sl ¥/ (gl 4 35 b Gale 135 pecio o ply i ¥
Va2 50 oS 5 b S S [ o1 ol il g iS5/ il

Elgreen-El Astar-0S-Puv 1070

ElGreen-El Proof-os-Purready 5081

Elgreen-EL Tex-0S 500

Elgreen-EL Root-0S-FPO 3015

Elgreen-EL Tex-0S-M 550

Elgreen-EL Drain-0S 46

Elgreen-EL Port-0S-SF 27

Elgreen-EL Soil-0S 550-650

Elgreen-EL Drain-0S-WRD 60 Plus (BLUE ROOF)

S35 998 3 J T O 20 (suhdi 593 (55 91 b alily 3 (SO lghvin 1 32 w36

SR 9 Y garo gndei 4 )l 5 039 (ot ot ol o Y @ bgpo i) V1

(il (o0 Ll )5 bauwgd SPGL (59, 5 (59> Sk 50

XOLUS

(Anwgs JB (sl L)

(Bifacial high-efficiency) wy» b6 4>995 b Juy
Jinko Bifacial / Longi Bifacial/Trina Bifacial

Joo &) iy Foo=FBe 1 4lei g lw

i yls e
elevated, corrosion-resistant aluminum / galvanized steel

ol 544 0o sla aLracks vaulted

SR 59 9]
SMA Sunny Boy Smart Energy / Sunny Boy Storage

PG L g e 3lg bl Joo ol

(i (B pandgs b QG ¢l p (5,L5) 550
BMS 30 piwass 4 NMC U LiFe PO
otho SISy Sleb ol o

sxbd 4y MCCB b jgud DC iy luols PV 5,luiliw] LAC §DC sl ils

protection surge device .o |

9 s> 99° Ju culy/ gl wdgi (655 03Il (gl (IS + Sy ygiile
A lw/olS o Slos

6329 Oy 50) iy o gyl b (sl ad g5 Lul/ Slw T eimonns
Aolw 8,5 i o b ol s >y — (2814

v
v



Project Introduction

Type of project use: Commercial-Residential
Commercial ground floor (includes 24 units)
The number of 12 floors on the residential ground floor (including 198 units)

The useful area of the roof, not counting the roof, is approximately 900 M

The Kamellia 2 Residential & Commercial Complex rooftop project is
envisioned as a forward-looking model for sustainable urban development.
The goal is to transform the rooftop into a multifunctional space that
integrates:

Renewable energy production (solar photovoltaic systems)
Green infrastructure (green roof solutions)

Enhanced usability (social and recreational space for residents)

This proposal presents three preliminary design scenarios, prepared as an
initial concept for discussion. Further technical detailing, precise
engineering design, and financial assessment will be carried out in
subsequent stages, following site visits and multi-disciplinary expert
consultations.

Why This Project Matters

v’ Rising energy costs and the need for sustainable solutions make rooftop solar
a strategic investment.

v' Integrating green roofs improves environmental performance, mitigates
urban heat, and enhances building value.

v’ The rooftop can be transformed into a usable shared space, serving both
environmental and social needs of the residents.

v’ This is not merely a construction decision, but a vision for energy savings,
environmental responsibility, and long-term value creation.




Proposed Scenarios

Scenario 1 — Agri-Photovoltaic Green Roof

Rooftop fully utilized with extensive green roof + solar panels.

* Creates a private urban park with biodiversity, walking paths, and
social spaces.

* Highest investment but also highest added value
* (energy + environment + community).

Scenario 2 — Central PV + Perimeter Green Strips
(Box System + Blue Roof)

* Solar panels installed in central rooftop zones.

* Perimeter designed with modular planters
* (low-maintenance, drought-resistant plants).

* Blue roof under panels for rainwater storage and cooling.

* Balanced between energy production, cost-efficiency, and limited
greenery.

Scenario 3 — Solar-Only with High Albedo Surface

* Rooftop fully dedicated to photovoltaic installation.

* White or reflective coating increases albedo - up to 20% higher PV
efficiency.

* Lowest cost and simplest to implement.

* Purely energy-focused with no greenery or social function.
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Comparative Evaluation

Criteria Scenario 1:
Green Roof + PV
Energy Production High

Environmental Benefit Strong (biodiversity, cooling)

Social Usability

Very High (park, paths)

Investment Cost High

Maintenance Medium (plants + irrigation)

Conclusion & Next Steps

Scenario 2:
PV + Perimeter Green

High

Moderate (limited greenery)

Medium (walking strip only)

Medium

Low (planters only)

Scenario 3:
PV Only

Maximum

Low (reflective only)

None

Low

Minimal

* This project is inherently interdisciplinary, requiring collaboration among architects, structural engineers,

energy specialists, and landscape designers.

* With the vision and commitment of the Board of Directors, and through the technical consultation of our
team, this proposal can evolve into a fully detailed, executable project that will serve as a landmark for

sustainable living in Tehran
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Thank you for your time and attention in reviewing this proposal.

Transforming the kamellia 2 rooftop is more than an architectural intervention — it is a strategic investment in

energy efficiency, environmental quality, and the long-term usability of the building.

We look forward to further workshops, technical assessments, and close collaboration with you to realize this vision.

XOLUS
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