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‘J Q 4p Eg Drawing Blocks

Blocks are defined in 3 stages
545 Uniied / 1) Select the plane on which to draw the.
i , base perimeter - as you move the
s mouse over an existing block s faces
tur blue, indicating il 35 the currently
, selected surface. When the correct
yd surfacs is highiighted, press and hold
e SHIT Kay toloc 10 this panf no
/ plane is highi
/ T e
e 2) Draw a base perimeter on the selecled
/ plane by movng the mouse cursar fo
the first comer and clicking. Then move
e 10 the next point and click. Continue in

_4 this way, compleing the biock
e 7 [Perimeter by [0INiNg Up with the first
S mm This 3ssUMes you are using
- “1-Polygon’ parameter shape. i you are

S using 2-Rectangle' or "3-Circle’

/ o perimeter shapes, click with the mouse
Drawing Options Hice 1o define the block perimetar
o £l wnnmnl BIOCK perimeter | completed
ki generaled by edruding
(pmnngnm 3D volume from the
base perimeter If e base plane is
horizontal and the ‘Auto

option is checked then the extent of the

Bln:kvyps 1-Building block - sxtrusion s defined by the Height in
Form 1-Extruded - H e Drawing Options data panel
- Otherwise the cursor changes to ‘Drag
Height (m) 3500 H face’ and you can drag he face fo
BAUh'(DmplEtE block aefing e edrusion exdent
. H Blocks are drawn using External
snuuu 14 inn . i R
1-Straight in - H Block form
e bpe g = i You can change the form (geometry) of the
- i block at any point dunngthe above process
s - : using the options in the Drawing Options
i H datapanel
Voids
To araw voic perimeters Such as couryards

. : you should go 1o the block first
Edt | Viauaise | Heating desgn | Cooing desin | Smuiation | CFD | Dayighting | Cost and Carbeon tie-clicking on it in the model view, then
the comers o the bock. X=412m ¥ =438 Z-0000m
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Edit location template - semnan

Location templates

Location | Winter design weather | Summer design weather

General ¥ Location Templates
Name semnan Location templates are a database of locations from
[ Country IRAN (ISLAMIC REPUBLIC OF = ||| G e aainge | Cesianwestner
Source ASHRAE/ITMY DesignBuilder location templates are located within
WO 407540 legislative regions. Most regions in Europe include
ASHRAE climate zone 3B some basic data on the energy codes which apply.
Koppen classification BSk
Latitude (7) 35.55
Longitude () 53.55
Elevation {m) 1118.0
Standard pressure (kPa) 885
T Time zone (GMT+03:30) Tehran
Start of Winter Oct -
End of ‘Winter Mar -
Start of summer Apr -
End of summer Sep -

Energy Codes v
ﬁLegislative region IRAN (ISLAMIC REPUEBLIC OF)

o | __cwea o]
sk 133 51390 5 53 (slimas Bl CarsBge VY S5

AT SRR TUURL

Wl 3l o] jgas ailig, dsl p uimed g 4l 0,90 (95 ol 40 S o3I e end )l jo

Jeaz yo pleitle iz slo coond gl polil pl 4y bogs e )JQLMWQQ;GAM
25,5 0 odalie (V-F)

ol lw calizo g Cwond o U pai 4 bgs jo wolio :)-Y Jouo

S oo 4ol g o5 &0y y Ol y80 slusy il (gL Coound

OPEN PLAN OFFICE A @

TOILETS ol olags g

FOOD PREPERATION /-0 FHESIY]

CAR PARK 0 S5Ok

CIRCULATION Y N

CIRCULATION s oL

49 Occupancy



Sl gain F-Y ¥
0 o ol comdorlio codlad e 4y 5,3 12 51 a5 el ol )T ol oazne ylis ,gST oyl
@ azg b e e glp &5l Selite calpe shls (055 9 b (lae sl Sl &5
oy ol cal ouls ool . Sle GHge 4 (5)lake Jloads (S5 0,8 £43 au o 5l Bali 0e>g
2 0l sl ools a8 el 0035 e pleisle )5 g5 4 az gl L ol e g5 ol pen 4,

59,5 o oanlie (Y-¥) Jsar

Ol e Caound 2 30 Clled g9 g Sgalivo oo pb Y-Y Jgu

G oy alb p g9 X0 yo g 0l 8l oy Gl b Caomd
By, w85, ool eyl A 3N
by, oot +/4 ool (pg
by «59, ook ol A “L"'}?*Zi
sy (59, ook eoyolins)] s SS Lk
ool +/4 gl
$9) ooky ) oL

5 yan o5 ST B-Y-¥

2 &0 5o g ) i (Bras oS S E S ke e S Ol 4 plaisle Sl iy 5l el
L] od.;o—‘ (Y‘—V) Jsd.?- B QT ):QLMJ;)Q;L;QW)S))@

39 32 30 &0 Yoy yd cons 1 S O B pao 5 P-Y Jgu

b pan p,5 Ol ol
i Sl g e
S eS|

50 Metabolic

¥y



O o ] S F-Y-Y

Lcadld by olidy) Olime 59,850 5k 9 90 050 (slon Bl e 2ale )5 ialo o s (sloo
2 S5A S pan (e 2 8586 sla el fn 3 et 51 (S Bl (oo cenlizie (g ) eslatul 58
az 0 VE el o ui,.leT loo el Jiole 3 g islo s ;o 00l (s Cgllas sleo laisle
NS o aals powd 5o Cawl o0l a8 )5 Las j0 o5 Sl am,0 VYl ,0 4 o5 il
Ol sl 5 31 (Blo a2 50 VY bt sl (Gale S 5 Glalojus oSws soze ) & £9,8)
Lol 00l pudats of 5 il a0 YA

sl mlao V-Y-Y

Slogas s b (iow o 50 ead eolitul (slo Y ol jon &y laizlus jo ad) IS Slezslo llas
9 (oo bt ¥ o Jols o b plpre S e 25 LS e e eizren g llae

oolatul 850 liows peds s leiBlu ST 0 00l S8 mllas .ol oo ools (Lid (F-Y) Joaz jo

S oo )1
ol L jo suls oolaiw! CJLM olie F-Y Jous
u-value | °RsskyS | peareyis <l JE
- 4 5] o Bes
W J kg bl ol gl ab
ek Kok m? w "
m. k
Ao Yoo - IVABY VY 5 Elyges 2]
Y/-04 Yooo \Foo N oY S
@)L"
Voo VYo NG ol =
Voo Yy A /N e85!
A¥ - P00 VA TR ol e N
Y- A¥- YE.. Yio “JeA hos o2 Chhe
oo \§e \ ofe¥ Slgs
Yoo V.. NG R =
AR _ - - of+ oY oo ST adel )‘;\f)};)‘"‘?

51 Environmental control
52 Set back
53 U-value

Y¥



L o iy A-Y-Y

Al plod yiorad (Sl 0,0 VY jlass a0 iy Cod gl)lo Sl soled jo a0 g0 yleiSles

Joaz 10 oy 4 by e Sledlbl ol = Ga.b] SB L oojlas SO ge 5l ezl slo oy

Ol b by oy Wlise :0-Y Jouo

ol 03w] (O-Y)

u-value Ay Canld L.

w 0 yx EY
mik (mm)

BAN - \ WY S

B

Cebo wlool 35 et 00 Gloj aalip g 1o &y 43 (95 10 Sl Bl (olidg) el

ook ulie dle 5y ead &l sla slpinn wlal 5 Slidg) lie .ol oalls cay yai o,lol (5,15

S ras By Egetme Sl 0ad a8 )T Jlai 0 Dlg O (e yie o Sl 4 csylol leisle SO 6l

JL) B Jlo < 6‘)‘3 Bp P3S4 axy L ‘C?)M QL"":";'L”" Q‘-’J "")*Q"’“ 9 gsib":LB) 6‘)‘3

E-1) ooz il o ceeles SlysheS VYAFYY o ) aildls (Gl o0l 38,5 L5 o \FAY

Do o plis |y o olidg, @ bg e Gl JBs

oy o Ulg) i (b o po g oled S £-Y Jgue

‘| . &“
il oly JB= 5o
(Sg) Qw030 2350 yio 3 ilg)

-IfY Y @
</fY Y FHESI
</fY N &.J)b
AIFY Y syl
JEY 10 oL

¥o



oSl ¥ olro Ye-F-¥
SYoles el Caws 0920 ¢33l p 5 50 alike sl el )by (63l A 0950 Egudg0 Cuonl 4y az g3 b
S5d oo Jol> oy Slaslesl 5l solaiwl b cV¥olas yiin 0,5 |18 w0 9550 (Swol oS>
Jde lp oy ol Slez 4 awlio CBo b lgs o Hai e sla 138l 0 5 Jagy (gone Jo L aS
e g 00k Slewlre disls a5 >0 005 > loj o2 Hob 4 (g )l OYolee Wb (g5le
sl Joe sl addgi (Jg 005 (0 5b e 08 Sl e 4 plele (G092 5 (Sl L sl

Al gy opl 0 aS S pl aaxgi b [0 |l Qg E589 4 VAP g ans jo & ke Al

S5 05 3lisy90 Sl (gabed 5 ol 455,559 sl s Sl o5 La ozl sl
ool OYolrs woled Jo g a8 5 g0 giwd Slowle D90 4 SY0las Jo> sl ool ools
(V=1) oo 50 axdl (oo b 551 sge bawgs &)l Jl 5 (6551 o5l sl Yoles
OYolae ol pndgi a5 Canl 0als |53 (60l j95 w9 Egndae Ar50T 1 oS> DY olas I (golass

I P UL"’ w9.u 5o

(SH 595 i g Egubao A 9oy Sl SVl IV-Y oo

T dEy \
—W= (
S
R .
p(V-7V) = —VP+ esV?V +S (¥
V- VT = aeg?7?T + Sy (f
PMV = (0.028 + 0.303 exp(—0.036M))[(M — W) "

—0.00305(5733 — 6.99(M — W) — P,)
—0.42((M — W) — 58.15)

—1.7 x 107°M (5867 — P,)
—0.0014M (34 — T,) — fohe (T — T,)]

V+ IRS) )
N AKT ]

¢

[=1,~ Iolexp (g

Y7



(S " )L».».C' f-yY

589 (A1) Jgoz o pleslo sl oad g5l a5 (a8ly Ll )0 (6551 B jlae anlie
pY il o (Jeime asmaiaS ol 1Y) ¢l S Uas 09l o cadline .Cawl ouls ools yLid (A-Y)
pobee Olebe sl AY Jlo o 55 5 3 slo (a8 jleslanal b j5S e (ably mls cunl 53

23,5 e odalin (A-Y) JSo 0 oS cusloays

Jlo o el Olgghss o ool (55lw sl 9 (28l <l g0 Ho oS lu (655! Bylan :A-T Jous

(el Wlgakss) 35 9 § 0 & goxo
celes SlgskS VA YY (L ud) 28l
celo SlgslS VAFFE o (6 3 s
YARYAY (/)Uas>
'3; 784441
)
o 715077
= 900000
E) 800000
3 700000
ay
V), 600000
‘3) 500000
Ei 400000
% 300000
200000
3
3 100000
= 0

B ylesslo (2ly aldlo Giulo,S 9 Gllojansl oo Mond 65l dnnd lois b il by 3 ialo o)y £ 90200

o (53w Al 9 (2Blg Ll 5o laid b ulo 5 g Slalojw b g0 dunlio :A-T ISl

Yv



o R S Gl e

P JCESRPT <

-~ Gl Gt G 58 e T @)
: T
mlee Gluse e
s R Rl s dxzle
Faslals 3es B .5 . ERELY P
19-AAF = LEATEE VRPN Festletes ol -/J-’T
: ot R s slab s tam! Olama b IESNE A R Ry
Vrveeqy. TS &l rEv.par  DOWA ol 13 stz e e e e e
P edld £od N FFTINE JNE g o b 1
- VoY eges Ead ER o 1T g ; BEres »:
TSty gy 2L & sl :  pleTil azy 357 HISIC) amadled a5 FrEASETE = _,x.».a,s.g oyl
. - - = S N . - 3 N 3 5 - \
[ (b e (bS] Kwis e | oo [ sisled | 43 et | o3, Dol =S (" (a5 ) Sau3
[ LTFYA: ALET) AT I YPFAY YA 5 Sk obs o ot amlma | s )
L YEFLF TAY. FYases & Qv AFF B Sl = S oo
ATRens AA. Bacs.es & EE- ) vy I Sk o
- s
- VaF. . & .. P PP 253 31 33125 ot | £y o
- sot o W i 5 5T LN aae rav it b | JEVSE N
. o 5 N l
LE:o = | (323 vy Todsa aravier Pl Giraverm t s 3 ( Ls oms Silaseta
AYVTFaea] s dlee . {Kwh) N 2 b’ e Pz e 6. =
vearsr] ot Yrva ) {! ;) ‘:u .,:\riv‘ FINE T m:,-a ;:! i; AFeTASToATVYE 1 g Gy s gled
fga 1Sl DD il e1d 2l (Sl L 3 aluly g3l (Slate - —— —
. AT-TABT - ATYVE 3T 33T L o gled
ITI-FAFA]  l=d s U N oy .,sW_‘oh.i-.»'.;-kJ
& 23557 s 5
BATTY] Bx st St T
JU av s s Jlfenss
VATTATIa] coss s st r !
FATFFVAL 03231 55
ATYYAYAA] S s
—ATY] St P,
Jua 1EYYATe-- foFlo g BB Ale i
YEAVIFITY  miis . :Eﬂ

FOwE -;3?{.\3 Bk Gy i (9935 15 300 1S (39 4900

‘: 1sdgiuily &3“’

1308 / ¢ L-um)b'e)h

fad .,—»—’ S 0,00f (59548 291 AV Slgdy
g B 4 47 0 & i Ry
% ' TTRT SRR _
a TFFTee | ol opgacsils S S s
L o 4E2 ) § ‘5‘)__)

T seos Sl —rerie 2
:\?]i YOI 0398l i, poldla e PAPURIESICH 2 u—"ﬁ&f
ig: g sy do b AT FARD RS ¥y
9|3, : R e : e = i'j
RE R ,—}——ﬂm\fmaar o]
‘ 2 15818 ¢ il S Alse Aol K ailale B ;

gl . = z =

Q\ = 13 Cdge YA Jlau'z"r-f‘ = a,l.:.;‘.‘.‘:,.m

g | Gya—d T35y ‘ vy JL saesils ﬁa» ST

= ; : AAA. = 5 & i)

«':-\ | ey e | TN btk con EYYYY TR b e
| o g oo s oyeloa Sz | ||+ A-AAAT VAT PR PEATET - Fd-——f o
" L :‘ = ; FVA-AB-YYY a1y At f’““lz’”‘“" l‘-wm\m;mav «navw;;7

THsesseaee R ]

| M‘EM ,‘) s B e e L ESE R ﬁ..__.a.lf TEB s g u.q‘)_}—d—‘—.—-u?

IPAY Jlo 50 59500 ol U olo 51 (S 515 9 0 i AT JSCis

oloss Lo (63e dingy B-F

GO Gle g oylazge o ol colatul da leisle o & pan S5 Semte sl ol 5l e

Ol 50 eads zokae Jgol g Sl Gillas S g hbiw ¢lgeo Jolis et i Sl 5>

sl Ble g 0lax 50 sl oy €|53| M&agw)ﬁd.;ui@gji 3 Cond ol jo el o alls

Jgoz ey

Sl ool aizlo gy Hleisl o &) 180 14 G Ol 3 Slessle

FA

W o oy 292 V-0-Y

‘uLa.’?r.‘.fmso».\.& ul.’?u.a|)|)5‘ r:)j)é‘jaudg@ﬁg@l.}o)‘»x?gé Lgl.m 0 oy &‘54]

el 00 ool ul.u.a.} a-y)



saus olissl o,luz g0 b 0 yxiy iy A=Y Jgus

u-value
w oy g 0y, 0 yloll
m2. k
viFsa DBL CLR 6MM/13MM AIR )
vion DBL CLR 6MM/13MM ARG v
vivy# DBL REF A-L CLR 6MM/13MM AIR ¥
vy DBL REF A-L CLR 6MM/13MM Arg ¥
VI-AY DBL REF A-L CLR 6MM/6MM AIR b

ey a b ol olasise g caloas a8 5 L o slasle 2 Gl Jles 6o, 2 0bs b s
el s oals HLas (VY-Y) A Y-Y) «OVV-F) (V- -T) Jolos o

Hlgo o Gﬁb’.m‘ «SL' Gl jl eolaiwl V-Y-0-Y

ad Gleisle (>, Gl e (59, calizee sl Cualies b oy pliwl L sile 1580 0 5SS
el 0ol ools ylas (V=Y Jgox jo o] Slasiin g cwl a5l

olislw () b g 59 p e sbd Cwlius b ol pliw! (s @le Oldsa V=Y oo

R-value u-value
m2. k w Gl cwlrs g g9 slg0 pb
W m2. k
VIFY I8V E s sile F oabis b bl L Vosb e
YIY- <[£00 e gile & Caalies U oy pliul Y ook e
YIVY CIYEY s b A calies b o plial L Yook e
YT +I¥aa o Bl Ve Caelis b oy plil L ¥ ook e
FIFA AIYYY o Bl VF Caales b oy bl Db g
#IV) “N#Y o sle Vo calis b o plial L 5 b Sy

¥4



o 30 Souw pi @ le 3l oolisw! Y-Y-0-¥

s pleisle > bl (65, p alite lo Cuwlbs b S iy Bile )f38l 0 5SS @

olsisle ()l b lg0 (59, 2 ilitn G Ceolid b Kiww piey Gole bz N-Y Jaus

R-value u-value

m? k w dle Cwlis g g5 Hlgs ol
w m?. k
V/sa - 10A] [COREL I JONESS I SpeH Yook e
YIY- SFYF [COREL IS JONESS R S Ak g
v/a- SYEE [COREL Y SORESS NI SIpeH b s
YIov “IYA¥ e el Ve Culo b Saw py Ve oob s
fIVY S [COPET VAL SUNESS T IS W b e
15y AV [CORET VA ST ES S RNE S VY oob s

3lg0 o Al i @ole jl coluiwl Y-Y-0-Y

aed pleitle (215 b les (59, p Alite lo Ll L il iy Bile 38l eSS

ol (25 sla )10 69 » Alize b Cwoliud b adorls iy Gale Ol j2 Y=Y Jgux

R-value u-value
w mz. k

\IYY NG s il F s b ased oy Wb e
Y/YO CIFY¥ s il B oalbes b oased oby VF ook e
Y/AA AR o il A culis b ans gty V0 bl
Y/5 “IYVY o il Ve clo b ans gy V& b s
/A0 Y -F o Sl VP calio b ans gy Wb e

£IVO IYEA s il Yo cwlies b s s oty VA ookl




Jg28 30 obyee b @ale I oolisw! F-Y-0-Y
and Hleitle ()5 sl Jles g9, p il slo cubro b b, L Gle 58l o5 SeS

ol (2 6l 990 595 » iliso b cowlid b b yp b @ile Sl =Y oo

R-value u-value
m k w Gle cwlrs g g Jlges pli
W m?. k
1/4) - 1OYY JCUEE W JOW S T VY VA bl
\ilay YA s ol £ oo b ol b Yo b g
YIYE +IYa4 o sile A calo b by L Y\ b e
\{Rs (Y7 o sl Ve cala b obye b YY b e
AR “IYAY Fo il VF cales b b Ly ARSUR
\as Y o sile Vo cals b obye b Y oob e

ol i jo b @le glgil jl oolawl Y-0-Y

Jolaz o iy g le o] Slaseie g cul oad a8 3 Jlas 0 claxsle Gl 55, » oy b s
Lol 00l ool QLM.) AY-Y) O\ 2-Y) (V0-Y) (Y F-T)

K LS‘)'? C)ﬁ.u-**‘| Gb & le 3l ool V-Y-0-Y

oud (55bw 4 Gl i (g9, p Al sl Sl b il (y Bale 38 5 S5 4

o)



olesle Giw 59 @i b Cwls b oy pliwl ‘SJJ &le olie NF-Y Jous

R-value

m?.k

w

u-value

w
m2. k

Sl cwlrs g g9

TINE

VIYY

V¥

YO

Y/-A

FIvY

INRYA

<IYYY

<1OVF

ARG

CIYYE

<IYY?

\FA

yo e Fowbs b ploal b
yo le F cwlbo b plial (L
o sl A cabis b g pld
Fo il Ve s b plal b
oo Sl VF Cllo b plal b

Fo il Ve s b plal b

Vb s
Y ok i
Y ok i
f b i
O 7k asn

5 b i

S (g g S g (3 le 5l eolawl Y-Y-0-Y

ods (gilw ancd ezl Gl (g5, p @l lo Cwlho b S piy Bl 1380 0 5SS 4

Sl 0als ooly Las (VO-Y) Jgaz o QT Slastin g Sl

oot e Giiw g9 2 ilitio gbd Caolius b Soww ping sl wldjo NA-Y Jguo

R-value

m?. k

w

u-value

w
m2. k

Gl cwlrs g g4

AR

Y- f

Y/

YIvs

TITA

ZIVA

+I5AY

<[SAA

- IYY#

YeF

CIYYY

AT

oo sl oo b S iy
o ol & culies b Ko wity
o il A culs b S i
e Sl Ve Culbo b Siw oy
o il VP Cales b S oty

Fo il Ve Cals b S oy

G (g p dliond pily (@9 le 5l ool Y-Y-0-Y

ol (§ikw Al Sl Gl (59, p aliBwe sl Culbo b dics iy Ble 38l p 5 S5 o

oy



olsle Gl (69 y lio s Cwolus b dlicl iy 33 le Old i VP-Y Jouo

R-value

m?.k

w

u-value

w
m2. k

Sl cwlrs g g9

TINE

VITA

Y/\-

Y/IVY

YIVo

%7

£I%4

-17Y¥

J[FV¥

I¥EE

</YAA

SARN

ATAN

o gl Ve s b it oy
Fo bl VF Culbeo boainds iy

S Fle Ve Cals b aded oo

Wb i
VF b caia
V0 b i
V8 b i
WY ok i

VA b i

s 51y U9 by @le 31 oolhsw! F-Y-0-Y

ods (gilw ands HlaiSle abw (g5, g AliSe slo Cwls b U, L Bl 158l 0,0 SS 4

Oleislo i (59, p Al b cwulid b ob)g (b @ile Sl V=Y Jouo

R-value

m?.k

w

u-value

w
m2. k

ile b 5 ¢

TR

\IVY

Y/OY

AVAR

¥/ A

O/F

Y/ay

N

AYa¥

Y

SARIA

<[YYA

\YF

yo il ¥ owlo b b, b
Fo gl £l b s
Fo sl A calies b (b5
o il Ve b b bhe b
o il VF cals b obye b

Fo il Ve culba b bye b

14 b i
Yo oob chi
Y\ b i
YY b i
YY oob i

Y¥ o b i

oy




Oleisbw (Lo Wl yHe 14 Cormo Gub 9 (g5lw dinge F-O-Y

JUES! G 72 Sgnge 00l (g3lo e pleiBles )5 (6551 Bpae sile dine moe Sl I (S
Blam OVA-Y) Joaz j0 all o liows jod o8l Lyl i olil i g b ojla> o)l >
Ol (ool Lyl @y a5 b pletsb (o 0l 5ie VA Come Gl oolitinl 9,90 (5], Cenglia
Sl and leislo jo oald ool golpiinn las (VA-Y) Jooo 10 uioren .Sl ol oolo

Sl 00508 &l aige cl> jo cons

[YA] ot b o &l 50 18 Emmo b oylosisbos (6l @2 yo 555l y> croglio JSlos NA-F Jgu

o las g0 0 2z R Hlgeo
w w w
(mz. k) (mz. k) (mz. k)
\VA# < /YA «[AA

dags Sl 50 ouls (65w add loss L jo oul solawl golescion llan VA-Y Jgus

_ @y JUis!
u-value oy sbS | pgame uig il s
w J kg bl = las ol >
m?.k Kg.k m? W "
m. k
Ao o Yooo < IYADY CIVE 1S g =1
“IAA Voo 12 \/ oo Slgs nd
Yooo VY. NN [+ ) & e
Vooo Yy VO [\ NEAN
INE Yy VIA /Y awle &bo
Oloww
/YA INE VO« <100 VY'Y T 03>
INE Yf.. Y0 [+A e 20 G
Yooo VS VA /Y Ses
Vooo \Ye. N [+ &

o¥



Sl g9l s (65l A 7Y
Pl iy (555 9 Lo S 4 G55 Sla Jy 39,5 (oo oanline (V4 -T) IS 0 oS jghailes
sl i sblgy &5 (N-T) S8 g Gliows 0 L8l i (oye dazgi b w8 (o0 )18 pless b
Gdysn slo iy ceal S oo agly conel Css @y e sla o3 5l )l nl sla bl ST

g oo 43,8 a3 8 a0 YA il (g3le and pleitle w55,

G395 S Sy 505 )18 Yo 3l (arled =Y S

AR7A Y AnZAt INTA oHv/Aa AL Yaf YY/A via AN - OIY YAIA Jl)l
YVIA O YeY BTV QYA By ava Fef YOF VelY =l -\IY VIV YAIY Jeo)!
A8t ARTAY AnvAd DelA YA a6 Yo Y& VY -\/Y -Y 15 Yo d._\__oSJ‘
Yvia ARt a0 OOY oY oy fe/f ¥ YIY -¥/F -0/f Anid Va/¥ oL@,&.a!
YYIv Ya/o ARTAN fol6  be/d AT YYIA Y& OIv EATAY —£IY Yis VOV j!g,aal
Y& Ye FA/A (A}l OY/F fa/0 ¥e/q ARATA AIY -¥ -fIv ¥/A YAIY ,e)l.g_|
YoV v Oy DAY DAY OY1 /Y ¥o 1e/Y EATAl -\/4 YIA YAy F Lyyee
AR} YOIt Ya/a Y/ TAF fy/a ARTAN YO/A AlIA) -#IY -A —</y ARTAN u"'ﬁ“‘)‘%’
ARVAY ARVAY Yo AR VI A viY fe/d  Ye/a \#IA A7A -VI¥ -AIY e ARTAS ﬂ“’s-'
YAID Yo fa/y ov DAY oy AN AFATA YiA -¥/& AT /A ARYAY R o)
YAIF  Yes FEIA L FYIF AT OF/IF FO/F Yo /A —ofY -\/F AIY VA/Y FOpoT)
TVIA YYIYOFHY VY Y 0e/T Fe/s Y& a/A -Y/¥ Yy £I5 Vald ol o
Ya/F  YRIY  0e/A OVIF ONY oYY FYIY YEip alF A -¥I¥ #IY YAV oLT o5
\Y/& ARTAY Ye/Y YAIA Ya/f Ty q 1 Ay -v -5 VA via Sy
AN YY/E TOIA I\Nid OF/q fa/v AEZAd Ye/N YA —£IA =Y/ \Vid YEIA Ql.\_;l}
TV A A 0FY oYY FAMA L TA LWL Vel s -Y/¥ FIY VAT ol
YAN AR 7A} FYY O OY/A AY/A Be/) Fe/d Y&/Y Vefv -v/o —-vIY #10 Yeo/f Lo

[AA]Gl ) b bl 35150 (6 (Guadiyg5 sl Sy it Loy NN -Y JS&

a0



L oo i 5l soedysr SGilgsnd slo w25k 51 3 s jokate ar asl (LG cnl o
KIS PCOWIVIR. FRPRCH SN g JUPRW-JYCRPCHWIRCICH CRC PRU SO ELY Il PP SECN
Syl B slls a8 el 00y ,8 LS5 yie ol 1POXAR slal L &ly Yoo a9 i sae
STV N 5T ST L PeT MY S SR VP-SONIP-N V-J7 Sy SRR I VAN SERS OV RV S PR
odds a3 )5 15 10 AC & (sadys> J DC 5 oo jshate 4y SlgolS' £ cud )l 4% ol ol ol
il 5l esliial L STC o Jaili] cans Loyl 0o gowd o5 slo Ly 4 bgy e Sledbl .ol
oo sla i 4 b e Slasin 5 ol ond osls iales (Y+-F) Jsuz 4o B0l la

Sl 00l o0ls yiolad (VWW-Y) 5 (VV-Y) sl IS jo 158l 055 5o

3 i o byl 30 (b 95 (5 Jiy (554 S5 (5 0315 Y oY Jouir

Ly 5 oslin] Cens Ll s Sy 25Ul sl ool
Yoo (lg) b Glgs yiSTas
\N7d (&dg) anpion ol 5Ldg
oYY (o)) aiciis ol b >
\2 () 5 sl 5L
N2 Gool) oBsS Jlasl >
Wi (1) o33L
[da] &

VO g oy o il a2 0 YO Lod caopo iy Dlg Voo e aiieis oo sl s Loyl 0

54 Trina
55 SMA

of



= _Construction
Solar Collector

Solar collector type

Depth (m)

Cost (GBP/m2)

Shades and reflects
Level
~Material
Flat surface position

Photovoltaic Options
Performance type
@ Performance model
Heat transfer integration mode
Modules in series
Series strings in parallel

0.025
600.000

1-Building “
Bitumen Felt
1-Upper surface v

2-Equivalent One-Diode 2
MONO Trina 200W

1-Decoupled v
15

4

AP 50 0ul Juo (guad j95 i Slasilio 1YY JSCS

Edit Photovoltaic Generator - One-Diode - MONO Trina 200W

Photovoltaic Generator - One-Diode

Performance Model

General ¥ Performance One-Diode
Name MONO Trina 200W Performance One-Diode component is used to
Cell type 1-Crystalline Silicon - describe the performance characteristics of
Cells in series 72 Photovoltaic (PV) modules to be modelled usin
. uivalent one-diode circuit. This model is alsc
e EERT 113 ] ?the 4- or 5-parameter TRNSYS model for
Transmittance absorptance product 0.9000 photovoltaics.
Semiconductor bandgap (V) 112
Shunt resistance (ohms) 1000000.00
Reference temperature (°C) 25.00
Reference insolation (W/m2) 1000.00
Module heat loss coefficient (VW/m2-K) 30.00
Total heat capacity (J/m2-K) 50000.00
Rated electric power output per module (W) 200.00
(4 Availability schedule Mono Trina panel efficiency Always O.
Short circuit current (A) 5.60
Module current at max power (A) 532
Temperature coefficient of short circuit current (A/K)  0.00129
Open circuit valtage (V) 46.0
Module voltage at max power (V) 376
Temperature coefficient of open circuit voltage (V/K) ~ -0.138
Nominal Operating Cell Temperature ¥

NOCT ambient temperature (°C) 20.00
MOCT cell temperature (°C) 45.00
NOCT insolation (W/m2) 800

O R [
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64 Short circuit current, lsc
85 The voltage and current at the maximum power point, Vm and Im
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Abstract

In this study, first, the desired office building was simulated in the basic mode in Design
Builder software and then considering that one of the ways to improve energy
consumption in buildings is to reduce the heat loss of various components of the building,
including walls, roof, and windows in accordance with the requirements and principles
set forth in the regulations, the use of various types of building insulation on the roof and
exterior walls, and replacement of windows based on the requirements of Article 19 of
the National Building Code were investigated and compared. By evaluating the economy
and calculating the return of investment, required measures to reduce energy consumption
were prioritized. Also, a suitable photovoltaic system was designed using the Design
Builder software.

According to the results of the simulation, after various studies, the optimal scenario,
which included changing the window to double-glazed, using glass wool insulation of
8 cm thickness on the exterior walls of the building, and using glass wool insulation of
6 cm thickness for the roof of the building, was selected. So, its energy consumption
improved by 50.8% compared to the base building, its return of investment is 0.7 years,
and the carbon dioxide emissions of this scenario decreased by 54.2% compared to the
base building.

The results of the simulated photovoltaic system on the roof of the building shows the
electricity production is up to 307.5834 KWh in a year.

Keywords: Optimization of energy consumption, Heating and cooling loads, Design
Builder, photovoltaic system, Insulation, Payback Period
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