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Climate plays an role before building construction, which
depends on geographical location of the building. Climatic
parameters including sunlight, temperature, humidity, rainfall,
and wind determine the general design and components of the
building, which must be designed for each climate. In this article,
different comfort conditions and architectural provisions were
proposed for near-zero energy consumption buildings design in
different climatic conditions of Iran according to the Koéppen-
Geiger method using passive methods. Based on Képpen-Geiger
climate classification, the Iran climate is segmented to nine
climates. BWh, BSk, BSh and CSa climates are important climatic
groups of Iran, each one covers a large part of the country. Using
the Kdppen-Geiger method and some selected cities in BWh, BSk,
BSh and CSa climates by Client Consult software with EPW
format according to ASHRAE 55 standard method and PMV
comfort model the effect of climatic conditions on near-zero
energy consumption buildings design were proposed. By
importing the climate parameters file of the selected cities in the
Climate Consultant software, output results including
psychrometric chart, sun shading chart, wind wheel and other
results were obtained. BWh climate with 1800 hours provides
the most comfort and BSk climate with 284 hours provides the
least amount of comfort using passive solar energy. BWh climate
is in the comfortable range in 23.4% of the year, while this value
is 13.3% for BSh climate.

@ (1) & | ©2024 the authors. Published by National University of Skill,
R Tehran, Iran. This article is an open-access article distributed

E-ISSN: 2538-4430
ISSN: 2382-9796

under the terms and conditions of the Creative Commons
Attribution-Noncommercial 4.0 International (CC BY-NC

License) (https:

creativecommons.org/licenses/by-nc/4.0/)

13


https://creativecommons.org/licenses/by-nc/4.0/
https://portal.issn.org/resource/ISSN/2538-4430
https://portal.issn.org/resource/ISSN/2382-9796
https://karafan.tvu.ac.ir/?lang=en
https://www.doi.org/10.48301/KSSA.2025.459993.2921
https://orcid.org/0000-0002-6502-4738
https://orcid.org/0000-0002-3395-8886

Vahid Rezaee and Mojtaba Masoumnezhad The Effect of Coppen - Geiger ...

EXTENDED ABSTRACT

Introduction

The outdoor climate and indoor environment of a building are inextricably bound
up with each other; so, a building’s energy consumption is closely related to outdoor
climate factors. The atmosphere is overloaded with carbon dioxide caused by fossil
fuels being burned for energy. Almost 40 percent of total energy worldwide is used by
the building sector, which comes from non-renewable sources and contributes up to
30% of annual greenhouse gas emissions globally. Today, world’s energy resources
are depleting fast and this issue has placed the world in the grip of energy crisis. In
addition, increase in the amount of worldwide CO2 emissions is damaging the ozone
layer. Commercial and residential buildings consume almost 40% of the primary
energy in the United States or Europe, and nearly 30% in China. Energy use in
buildings represents about 40% of the European Union final energy end-use, making
building energy efficiency a top government priority. In Iran, buildings are responsible
for 25 % of greenhouse gas emissions due to using natural gas and oil products. Also
36.25 % of energy usage belongs to the buildings. This is equal to consumption of
432.4 million barrels of crude oil and 85 % of this amount of energy is provided by
natural gas and electricity. requirements and is the way of the future. Green and
energy efficient buildings such as ZEBs have attracted the governments’ attention.

Methodology

The work flow is that weather files for each region in EPW format are imported to
software, and we can extract these formats on sites like Energy Plus for Iran cities and
other parts of the world weather conditions. By importing the climate files of the
selected cities in the climate consulting software, climate charts is drawing and their
analyzing is done using the Climate Consultant software. In the weather consulting
software, we have used the ASHRAE 55 standard and the PMV model. In this standard,
thermal comfort is defined based on dry bulb temperature, clothing surface, metabolic
activity, air velocity, humidity, and average radiant temperature. The area where most
people are comfortable is calculated using the PMV (predicted mean vote) model. The
most important effective parameters in the architectural design are: air temperature
including the average annual temperature and average monthly temperature, relative
humidity, sunlight, location and intensity of radiation, wind including direction, speed,
temperature and humidity, annual average rainfall, soil and site vicinity. The
architectural design process will be discuss in detail in the results section. Regarding
the climatic classification of different parts of the world, various methods have been
proposed, among which the method of the Austrian scientist Képpen has been
favored. Kopen has introduced different types of climates in the world based on the
growth of plants. Basically, in many regions of the world, climate is defined by latitude
and altitude. Most of Iran is located in a temperate region with latitude between 25-
and 40- degrees north latitude. Iran has a high plateau with a majority of its territory
rising beyond 475 meters above sea level. Based on Koppen-Geiger climate
classification, BWh, BSk, CSa and BSh are important climatic groups of Iran, each part
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covers a large part of the country and other climatic groups comprise a very small part
of the country area (Figure 1).
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Figure 1. Kdppen - Geiger climate classification of Iran.

Results and discussion
wind wheel: The wind wheel is unique to the Weather Advisor. For each wind
direction, it displays the wind speed and occurrence frequency along with the
average dry bubble temperature and relative humidity simultaneously. The following
results were obtained from the wind wheel diagram: The direction of prevailing wind
in Zahedan is from southwest to southeast with high speed, less than 30% humidity
and temperature from 21 to 27 °C. The prevailing wind direction in Khorramabad is
from southwest with high speed, humidity from 30 to 70 percent and temperature
from 0 to 21 °C. The prevailing wind direction in Tabriz is from southwest with high
speed and humidity from 30 to 70 percent and temperature from 0 to 21 °C. The
prevailing wind direction in Yasouj is from the south with high speed and humidity
from 30 to 70 percent and temperature from 0 to 21 °C.
Psychrometric chart or hygrometer chart: This chart is one of the most
powerful design tools in Climate Consultant. Design strategies in different climates are
presented in tablel.
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Figure 2. Wind wheel - prevailing wind direction in a) Zahedan b) Khorramabad c) Tabriz d) Yasuj.

Tablel. Design strategies in different climates

Design strategy The percentage of climate comfort The number of hours of climate
comfort
Bwh CSa BSk BSh Bwh CSa BSk BSh
Comfort zone 234 13.7 17.8 13.3 2049 1198 1556 1169
Window shade 20.5 15.1 8 12.5 1799 1325 704 1099
evaporative 25.9 171 8.4 12.2 2273 1495 739 1070
cooling
Internal heat 25.4 20.2 21.4 21.5 2226 1769 1871 1886
increase
Use of passive 20.5 14.7 3.2 17.6 1800 1289 284 1543
solar energy
Cooling with - 0.1 0.0 0.0 - 10 2 0
dehumidification
Heating with 15 26.6 51.8 26.2 1318 2329 4535 2296
humidification
Conclusion

In this article, the effect of different climates BWh, BSk, BSh and CS on the passive
architectural design of near zero energy consumption building was investigated using climate
consulting software. For the BWh climate of the cities of Zahedan, Kerman, Yazd, etc., the
following results were obtained: The combined use of night and natural ventilation, high
thermal mass and evaporative cooling for summer and the use of passive solar heating and
internal heat absorption are suitable. The results of the survey should be applied to other
climates with dry hot weather, Trombe wall, roller shade and thermal mass as the main
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passive strategies. In cold areas of the Mediterranean climate where heating dominates,
insulation is generally more effective than in cooling dominated areas.



Ok (o BRI cole aoliliad
VYZE) oY b )losd YV 593 V£ £ sy

https://karafan.tvu.ac.ir :a wis (w5

d 1 :10.48301/KSSA.2025.459993.2921

Spao b gpleidlo 2k g9y 2 RE - (195 (odll bl 53U

YJ‘;’P?“*" (e ¢

<

S0 4 S35 555!

oL, ag

) O i o R (Ko iz 09,5~ ¥ 5 )

LRVLES

Ao wleYb!

wldlin Canbge 4 diady 45 atlie pleatsle Slasl LS e cou ool
ol b3 5 Sl ol asb, dod wolifl il Lol _oslil (glo ol el
s ol ol 1 b anliie ol 45 el ezl clizl g S g, 00kiS s
Gy b slalaisle olb gz s lare cilie ol 5 Lialal Lyl allio oyl o
bRE = 515 9y cemm i lnl ool iz Lulps sly he 4 S35 6550
ol 0y 4ils ol ol ol egme s lgiiy Jlad ped sloisps, 5l eolizel
0,5 31 CSa g BSh ¢BSK ¢BWh (slapsl .55 o poeds 0Bl @ &) S5 — (65
b inSisn 1 3 s 5555 5] G5 o I oS it ) el e sl
5 BSh BSK BWh (slaeldl 1o 50 iz Sl 5 1005 - 035 (olidioeldl g,
D05 31 3 s b, & EPW o by cutllsls caapdlS 58l 5 51 eslil L CSa
Pl Gpae b sbplasle b (g5, ool Lylps 36 PMV WLJ Jse g
e sled e g ol Glayelly B o8 o)y b wd sleriny yho 4 Suop
Bl Jopas S Sl ol g s LS S e o
BSK o8l § oy yitin el Av o L BWH @81 ol sy ol &2 10905 «(gouds y55
oo el gt byt (gl 3] eolitl L 1y il ke o 2aS el YAF L
a5 o 0 o)l I8 iolul edgaze jo Jlu Sl sy YYLF 0 BWh (8 s

Al oo duoy3 VWY BSh 81 (6l jloie oyl

gy dlis 1o g4

VEF[eYIY tdlio cdly o
VYELY P AN rdllis 65550
VEY/Y o /Yo sallis L pdy

10B3ly 2
o (5551 pleilo S (g8 cerldl
Jlbp glane ol

Sl g 1 gmnn Bk o
Sy A o

vrezaee@tvu.ac.ir

- @ (i) & | ©2024 the authors. Published by National University of Skill, YOYA-YEY. 1 Suig pSIl gL
OPEN . . . . . .

sy Tehran, Iran. This article is an open-access article distributed YYAT-AYa5 1 gls gLl
under the terms and conditions of the Creative Commons e
Attribution-Noncommercial 4.0 International (CC BY-NC

License) (https://creativecommons.org/licenses/by-nc/4.0/)



https://creativecommons.org/licenses/by-nc/4.0/
https://portal.issn.org/resource/ISSN/2538-4430
https://portal.issn.org/resource/ISSN/2382-9796
https://karafan.tvu.ac.ir/
https://www.doi.org/10.48301/KSSA.2025.459993.2921
https://www.doi.org/10.48301/KSSA.2025.459993.2921
https://orcid.org/0000-0002-6502-4738
https://orcid.org/0000-0002-3395-8886

SlHpgars iz 9 SUsy dumg WoF) oY o,lo ((0F+F) YY 81,15 ol aolibad

dodfe

S5 Sran inlply s bad e K0S 4 g pilighe jsb 4 plisls S (A3l b 5 o8l
S ST (68 3l shan (e 08 52 000 (g sLad slsr 5 Of alse b (Soop bLs,l plezsle S,
292 5 2 Dl 45 05 ga 00 (resd Wigd sa il (551 (sl oS el (o slacS g 5l 56
D9t S92 5 o s 5 A e eal |y ol (31 L lattle Sy 08 o ol Sy bama
Oboitle ow bawgs Glez ol 5 655 US 5l ae s ¥ Lu:‘b oIS oo 3l oSl (5,1 B ran
30 Sl slasl8 il jlasl 5l as o Yo B g 0gd g0 ol ol syood milin 5l a5 050 o colainl
P Lok gsose nl g col plasl @y g, Cas s @y Sl 6550 @be 0jgpal S5l o0 ol | Jlez rlans
Y @ Gle sl 53 S ST o0 Ll (liee (Rl el pogdle el 0dls 18 (6551 Gl JKix
g oazie YL jo 1, adgl (65,50 5l weyo B L..l).tu s 5 5,0 slaleisle aile, s 595!
Brao jl aope Froogas bleazle jo 65,50 5l eolatwl S o Bras o | doyo Ve 4 Soop
S so b Sgs ol cagdsl 4]y pleitle (6551 (55000 5 W oo JSAT T, sl sl 6551 2o
oo ygl g g ol 515 5l oolanul 5l il GluldS slajlE Lacsl asye YO Jsts plaizle ol nl 5o
FYVY G rae Jobes )l..\ji.o Q.ﬂ ..>)L> Bl LmQLQ;}L.., L 63)3‘ S yao jl Ao 3 YEYO puizes diins ey
Pl eonlpli 3980 Geli B2 g orb 5B 51 5 Gl cnl w3 AD g el plB s Sl (gekes
el Sy9ro piibnand 5l @le L eizes 5 G55l R mle 8L e SLI
4 Gizs opl Dwles S s 055 @ 1) sy axgs ZEB' asbe yio i)l 5 jow slaplexsle
J& 5o loanld joba 23 Gladle jo a5 (Glojo 03lo o0 (Eorae 9o 5 sl ol onuzmy slaoliny
ol 4Bl S g5 ogian g bl seloizl o L sl sl by el 0

S5 L sl plexslo sln @ml) s 69, 2 Wb 09l Cuzo ho 655 parie 390 ;5 Al I 3
oo 31 02lial By 51 1y 093 5L 3590 650 5l it b Yo NZEB'S, (oS’ 3ol jao a4y Seo33
el Yeoe Jlo Blsl o NZEB jio & Soa3 6551 pleisbo 9550 0 Slidos S o gy ol
s Lo (55 b el sl o sl B 00 5 (o Sliios 5| g)ls 2l S 5
Ol e 53 Oy o slp o 4 Koo (5l Span b plesle (b [V] gz se 50 s el
Oy 4 bgye oy 0y90 laytall Wlis cpl j3 ad el Sis g 5 Gl g Of aihie sl
b olyor (Jlad et slacsilynl Glsie 4 aded elgl 5 o 4 07y S (Bale lagy b Jolis lazsls
wibie cpl )3 SaS g 0,5 Lulpd o a5 ses e lis beaidly b Llow 4o 63k ey b oS S
5 Oyslik @ile oy Frojles ooy Cod Jold (69,90 anlllas (gl angy Sl (lags3l il
A Sl b ez il Glp glsn 5 Of Sl adlbs [Y] g2 pe 5o il 65T L Ve 4zl
el (6,105 dyloyus sloais 30 5 iule,S g Glalo jus Jb il ) JBla jslaie &y jaly cplis S138le 5 L o)l es
Sleizbe (I PV Gl o 5l eolaul b yizman 0l lid ) (65,00 gauo,0 VEIPO Lrals daslllas gl .o
L) skiosee 655 oy A dgam aS 098 ha ho 4 Soo5 6550 Brae b platle SO 4 Wl e
55 Gl g o dihie o lp (ZEB) jho @55l b plaidle ik szl [F] a2 pe 50 008 s
&5 5153l 5l eolial b LO] ol oud anslio wuldl T jo Jgers ails S5 L g o e 0,0 SiS

‘Zero Energy Building
"Nearly Zero energy Building



WoF) ¥ oyl (VFF) YY (031,05 sole anliliad b Gy 2 S — oS ool Lyl ST

5 Lo B0 E2lon5lk )90 jho 555 b plextle slp @bt 285 plodl golamdl 5 (655 Jolow 2
cilisee sla sl il [F] g yo j0 0ls las 1) Jgeme ezl 4 Cand 50,5 0S| 50 Sodll tals
b gmls b plsl 00 (g,80 bl b s 5 T oyslie 53005 L 05 wuldl b slecad (5 lone ,5 >,k
Jelge V] po 5o sl (659,70 (s ol el (5 )lonn ol 53 il ) 55 45 8l (i gl g Lo 4 4z
63 sl I8l 5 5l ooliinl b ool (o 5 0 )3 4 yeail sla lexsle jo (651 RalS g
Gz dgly il g Sud g 3 Glettle 03 ot (655l Bpas a5 p Sge patld e U
Sl dte Gl Gl o 1) (2 e aded puiz s Gl Gile culs g gs (lale Ges
aw ) S jo a5 AL el pogie aw bl 1 (NZEB) jio 4 ooy 65,0 b slagleislo anwgs s ,S
b pll ) eslaul 55l aile 4 canl 0als ools Las NZEB Gae 4y olaws glyp ol dl>pe
HVAC axle) 6551 3900 sl )5l b S [ g s 5 e LSl (iedy wiile) Jld
@55 ol g LS oy e Slsie ) 5l 0l sle spsld 5 (Sl s psls) (bl S o]

121 (b oy Slidgszd L ol G2 o5 g slazy CCHP

- ~
LY
| | | N
| i o ] | =l e | - - ‘{ PR B fachunll I
I 1
1 [ 1
| = |
1 , 1
e D &2 -
2 1 \ 1
1 | [ | 1
1 I [—I 1

e |
[ _r-s'-' : 4| S5 Sy i ] :
' |
'\ JES Energy system '
. for NZEB |
. »
~ -

NZEB Gua 4y glows gy ol dls o aw ) 0

@l dlis cul )0 a5 o w8l S5 oles b el S kel g5, 2 briRghy 55,08 LS Dk o

5l el 5 4525 olnl cilize glajed sly SR = (nsS (oolid w8l g, 5l ol b L oyl
PMVY s, 4 08 s,8l ol Jae 51 38l ol 55 b ool coatllacls ceadlS J38le s L alsn
=S 5 OIS (0dd o e (o b Lawgin a3 li) PMV ol Jaw 5l eolaul b .ol oads oolazul
Cugh) zohe 5 b (Sl Coslie ol S (o260 Ol Az e Sk (Ol a4z GlacesS
o s ls o yiage dlaz b mae LS Lgs 1AV Lo o ) Jimlo] Lasls cnl osl e

‘Heating Ventilation and Air Conditioning
"Predicted Mean Vote



SlHpgars iz g SUsy dumg WoF) Y o,lois ((VF+F) VY (81,5 cole aolilad

5 ol Slilhs o sladlaie 5 5540 s5paeliy 4 bgye Slalllas 53 09dle a5 355 oo Dgime Lo (55)5a 508
3 oot atlsp 5 ol lalyd o 1 pldl ()l alol goba (aslis Gl el 03,5 Iy 0157 (culilse
Sras b pleisls (Hhb @l Jdyd gilore yuldd (pizmen w200 S8 cw)p 0)5e e L &5

sl o0 Slgeidicn alises slapldl sl o 4 S0 (551

Y

e S 0925 el oad 438 5 S0 0 (ilod 5 (69,90 adlllas gladnd gk nl 5o Gaiod )
o |y Lo b ol 45 el o 00ls EPW o b L Llsn g ol csle L6 aibaie o 10 o5 4l o & oo
S 2 e BB s 5 olal slod o 5 ol Ll (st ol 53,1 aslos algisbe 5 ol
5 ) ool sl yloge Slsm 5 DT ojsline jl30le 5 50 Couine slojed (2l9n 5 of slo hls 505 5)ls L
52l g o oygline S8l a5 50 09i e plonl [Ve T cadlusls e l38le 5 51 solizal b o)1 Julos
(St ol slos olol > Ll & il ol o b oolizul PMV Jae 5 80 (6,5 ol
o 5 oy ST a8 gl ol s (slod (5aSilis g gl gty S grto Eulab e ol ela
3O e oo dale (00 S (e i bawgle asli) PMV Jue l colatul b siiie col
S bl g VL sl s 3 g widgy oo Jad b cnlie 1) Lauld 831 S9Sins sladame
V Jgaz )l S5l HVAC Glagincs b (pbaglaislo 4 o 65000 (o) axals Galply g 08 o0
Py g yally (e oo olid BT el (sl 1) i glapaldl jo coiie sl jed sle (Shs
Gl = o Cughy — dlale 5 AVl slos (1 S0le Jols lga (los o5l aiijle (g lome (>l anl b o
= bk Uk AVl (5 Sile = Cusb) 5 Led wie o gzl ol = Gl a5 25518 e - lé]
Sedce ) g lame b slooty] 3 mlis Ly o 45 Al o Cube gl sl — S

Sy S adhate S lor 5 Ol I Cong R — (5 (hey cuns ol (ool bl
° 008 90k eaiald (ugh, ( T des ulad wlillen gl )y 5l (b g anils 3525 Ddejlys 0599
e polic hlite i ameis w9 e byye bl il 4 a5 Ll b ool el o aibate o waldl |, 0L
cilises Bl coldl (g2 pomedll 3,90 53 Zeol (Sl lie 5 3k Go3g dlgp Cugl g Lo (LT (b gz
5 I8 Jod 0550 (ol aretils (nsS gy Wil los 5l 45 eads sl 35S sleds, ez
3ok 3 Vool il 03,5 (Bpme 1) ez 5o paldl cilizeo elgil (BLS gai g ) ulul (095 ol
O B8 B L plpl ogdoe patiie bys mhaw 5l il g (oLl (B alws 4 o8l ke bl
45 Sunl (grdpo M g gl I 5l g o )ls I3 )5 adhie )3 ( Jled ollar (oye 4z ys T LYO

‘EnergyPlus Ewather

Climate consultant

sl s ol ledlbl Jl5dla 5 cnl a0 00ls axusgi (s jlone Ak  2lsn 5 T baalpd il oy polate @ JJ38le 3 ol T

Lyls ol b el gilocKialen lp 1) oloarog (oo (cosldl byl oo 51 s g 00905 <l 0 EPW LB & jg0 &
a3 oo Slgitn



WoF) o o )los ((1F+F) VY (31,15 cale aolilad b Gy 2 S — oS ool Lyl ST

5948 S b 5 o8 e o0 cenl 2o FYO I a8 Lo mhaw ) lielis ) aS o] 5l > glaw e

Iy e loms o Jsias 1,
P 1 el 5o e s ped b S g ) Joua
b ek ke slod (ke e Job
cagb, sloo Cagb) S EWL Ll gliae Bl R4
R Ll R °C
/ °C /
14 Yy 84 W0 Y- 4,5 seM - BWh
.5 YY.0 £0.0 £.0 VAT TYFY Ay  CSa L5
abl
) v¥ Za YA VYE YA 0 feav BSk s
*\ Yoo £Y £.f VAYY v 01,00 BSh .ol
40
§ as
30
25

Longitude

L}

. N TN
Bsh Bsk BWh BWk Csa Csb Cfa Dsa Dsb Dfa Dfb

] oyl 30 S5 — (5 ol (guiivainds Y JSCis

T T

oo lolids oglil 05,5 ¥V 3145 wmo o a5 YoV F 5188+ (ela Lo (yns ool ol (sl cus) 2
ol i alal (VS5 & 05 oK) 3,5 e 153 1 Ll S a8 3 ol RS- sS ba
3 S Caond A5 1 45 it gl canlil wgo sloog,S 51 CSa s BSNBSK BWhH 5 — 55
o S5, )9aS Cobas 5l (SasS b 5 (ool sloog T ple 9 35S o0 2 0 ) eS8 Coles

(¥ JS5) waws



SlHpgars iz g SUsy dumg WoF) Y o,lois ((VF+F) VY (81,5 cole aolilad

oSaie oS Cenl splete GlaFhe Gl 2l 5 O ddlaie o 06 — (g5 mlBl b SHg
Lo xSile g ol Cat o oSl wVle Syl Slade Jols o)lse )l ol dilaie b3 Layl 5 oarsS
39 ool adlais oaisles laie 4y s 0l SG L akaly 0 ¥ Joux b Shy ool 5SS e ol wlale

INT s salgs ooy ol

alnl 0 09290 Jol8— (1195 (codBl laog,S sla S3g.Y Jguo

b Fis S s LS o
P e g Sis bke BWH \
Sy g S25 Gl BWK v
JRRNCTEYTIPN BSH :
£S5
Sy g S Sy e BSK £
St elooiadds b Jaine Csa 5
r’)f S
i3 ot b e Csb ;
£ s
Slagbwsl b oLl Juise Cfa v
o
S b 5y ol DSa A
£S5 b g Sz
S b 5y ol DSb N
pS 5 Sz

Ol 3 85 el S lgn g O 09,5 55 Sy o Sts b Sl ol ATId Sis slgn 9 ST B og S
oS ol 5 b gloyo o ol s Glél Ly slsn 5 ol el Syl e 5l i s
895 e 8,bioe &5 L Sl (o5 Jlade (plply ol ped 4S5 095 0 1) g0k )b < 5 Wil ee SiS
ol ) S ypo s eelBl ) 5 St Sy )l i Gl 5 Ul g oo e
LSz 5008 Llpd 4 e YL lad g Slo plewsl s 5 T (ol 52 :BWH (Gl 0,5 (slsp 9 o1
oS wad slo S wyls 1) 093 Cll> (p See8 Gl jo andyg3 a5 Slej g se dudyeS Wadd
4z ¥ B FY o 0l 00 s Lpendo 43,0 YO B YA (o il 5,5 slaols 1o Isp slos (nSils g co
= b bl pletend — el — 0 e 0 —oh = Gl —0leyS la el el erie Gugeds
ailais ;5 0yf 5 -o)lb Gl I alaceend - stz Lol bl I placiend —lsal - (8 - ledol
ey G20 ol nl (lene (Flib 50 oS A5 Wy o0 8 a5 L 5 S25 oL BWH
P @ Glleyw (5 Cal Glole 5 (Gl ey Sl eslaiul b el slagg, o (Sl iole)S
33 bl 3 (ol 0T SGS 5l osliiul (izees g Jlie 903 b g S0b Glagy b Gl slapas



IW-F) Y o)Ll ((1FF) TY (81,15 cole aolilad w2 59y 2 S — (S (coudBl byl s ,ub

5 xSt alaln ediee oolital lis) o ol (le)S ) oshe Sty ST 97y 50
BWH ol Jbd e glere SIS Y S jo Lol e Hlinn (g0 55 000 sl ailes )b
Ghls Wl w8l il o 0yt g alod el oo )l jao 4 SGop 65, Bras b plaisle (A sl

[yl

P> sl b bl
! ez AR b g uleya

"

Ly ooty soto 58 sus
it sled yo

el sl 0, 0E

A Lali glys; 50

@l oLl gle ol 50

il s
@'y ol slasg; 50
PEEBLRPITE STHSALE ]
Sl g gl b
el Ay Loy € oolaly

3 LS Sln 6 lLE

i sy s gy led b Al g aylgea

Al o033 Alad 31 08,5 oyt Al pud jT ool g1y
[$ 0] BWH o8l ULy g 0,5 gl 9 o 53 Jbd paé (5 lomo glbSeiss ¥ JSC

oy aed e 3l eolaiwl ol livs) o cpizres g aiiS mal 3 1, SLel slaale wily oo oLz o
ol 5l ae,e A U il oo 53,5 0 ol e il sanae Siale sl il aulg e LS Laaes
RO T I3 A RN CHR PSSO PN I PR O L EAR RN CUS SRR CEL SR Y WDIENCOUE R SRVE. S
sl JAlS)gb@Lnfﬁbwle,J S olen &350 S Jb opl b asS jgue Ll ain  sloasls oy
Sy 2 (6,50 OMSie el WSae LS )0 Alyy g LSy 4 (S0 g i aple Ll jo 1) gand 9>
Olube a5 a2 J13 g eb |) o0 a5l ol Blg gl SO S sln) C e Gl e g leisle
oals ool Hlas ¥ UK jo 4 jelailen wanl ool oaitS laiBle 4l lazx 0 FO o a5 s 5l 2>
o,.f)l)s |

2l o gadygF 305l o o lr oty (Ul 655 o3lail (SHGC) (gudsyos &l > alidl oy L g-value
il wolg s U jlade Lol o jlo 1) G o s 0o SO il G 09 awlgs i (gund 95 0,00 b i G lade 4

oS o5 att |



Sl Fpguare mizxo g Slo)y vy IW-F) Y o)los c(1FF) YY (81,15 cole aoliLad
O

Ll 50 Hlasslo Conlse Oliwe) 30 Hloislie Conlge o

Lﬁ‘. —E

[F ] s 30 (5551 ,8 4l F S

2l g S b Jume slag b l)ls Yaons algn 5 Of 1l : BSh i aowd 0,5 slgn 9 &
A Sl o el Sis ae 5 )T (slye 5 ol s (B G b oS b b T s sl
b;")b. sl oy b s lo glasl soowe 50 dii” 2’9—“'-" Le‘j D9 oo o1 6)#’*‘“‘; 4o slooblo o
JABSh aihaie 1o s slsal 5 0dsr Slatend I can 5 goul wibe ol (Sas glaplenl 5 5
oile,S gl el caslin (6 s inloyw 9 YU Sl g2 bl dy0gd 5l oolaiwl (Bl ) o asls
arogs Syt 5oy Gl 8 5eSoste oo & o I 6555k 5 S50 Sl i el ol
S LS sl bl LS')'Q;YBM" S dous O Slgr g ol : BSK s doud 8 puw 6‘9‘“5?"‘—
ST s a8 iblie s )5 i dos slsp 5 o o)l & Ygens LT slaliasls 4> 51 el Sz
O 5l e s BB ek 4 b onl b el @l bl cnl o Sbias) By ()L 5l plansy
Sy S Ao (slgp 5 ol b diblis o cenl ailin oLdlis slo (5,e 45 Sosbie slen g ST L ol
oo Solis Sligl BlE iyl p,F St e slep 5 ol b bl 4 s 55V Slelis )| Ygona a5
5 592y Sl ot i b Gegendes 4203 Vo B DBl (a5 )00 9929 <ol 9 55, (o (25 S8
36lie ) oozl b g oo abwl lolo b glezsle e sawd s sle,S oals ail o 4sed 55,0k
Sz doplole 5l eolannl b pBl cpl )0 058 o0 0L pac ;o al S G abliie ay9e8 5 S
BSK conlil Jlub né (5 lone soSeiSs 0 UK o ols plosl lgi oo | ook 4145 ol 5 (6 a5 00
Ll 0l 4;|)1)_o..ad;~_§.,o]., ‘_g)).)‘ d)«aobul.o.‘?b 6.’>|/Jo 6‘]"



WoF) ¥ oyl (VFF) YY (031,05 sole anliliad b Gy 2 S — oS ool Lyl ST

Uy oynly 5 alinds o135
K25 U
S255 8
K56 E

Sl pleisla gyl 5 IC5
R e

S Gl gy sl S,

ey G i saze

S Re Y
Sty b oL b 69y 3 oleisle g1

3 ey 51 aleya ol

S 31 50 Cladlxe

@Sty cilaat ey SIL (gl ST

eltedl

[#01] BSK S dai 5 o (5130 5 T oall 0 Jlad yu (5 sloeo (6l S .00 JSCib

o bawgie les sllo g 5 ST £45 cpl 40 ole o 50 1C 09,8 TEMperate Josxo glgd g of
ovgedos a0 V0 (YL lawgie sles slls ol S JBlos g sl ugadis 4z 0 VA L oguandis a0 ¢
ol eonl b DVF] ol il zae sl 5 T IS5 o il €88 o5 bl slailuae slod g ol .cal
sles slailae slsn 5 ol gs8 ol b Giblis aralid oo 5 " lailae Jsens lsn 5 S Glsie a1,
P L ovgemdes a0 VB (o (50Kl g olo (20,5 50 1) Ggedis a2 )0 YY 5l G ailale Loyt
WS o 0anlive a3 VA L+ s ol 0 )lse

el 50 55 e 1,3 CSA alBl o liws,S liwl 5l laciand 5 olisle,S wsbla,S s le sloygs
Sl sleys il mals sln @le 9 8L 3l jloolanul b 22ale)S (6550 slasls Grals Sus Csa
29998 $pSsla Lo silwb sl (Wl ages 9) (Sl ey b Ol jo 9o Sl i sle 551
Lilga Soi ol 098 oo ooliinl Gltae; 5o (ol (ale)S 50,5 esliiul abs 5l (lgier 58 )90
Ol YL g lade la Sy shls wb o2y g aded conl (55,0 3k oY 5 ool po lois3s )9
Soloxe sloSuss & s, INF axsl oS U Jlaie g (F mlaw) OW-E 5 (cl (5,950 il o
el oo ools s Sho 4y o3 (85,5 B pan b ploxsle >l (gl C8A ool b



Sl5ipgars iz § SLo) dumg IW=F) F olos ((IF+F) YT (31,15 cale aobiliad

oyt 3aded oy (s

&3l abyoxe
K25 s U
Sz E
L5 B

SWlab gl S adlhie
3 pla cails i Wiite o058

@bt

Olitus; @l ey 0pu3d
@l pflhie 500,88 (3L

3 Oliuey 30 ghus Jals
oLl s 5L oM

[$1] Csa 5lgn g o Bl yo Jlad ué (5 5lomo lo ST .5 i

5 Sodyss 5 SOlye plie ol e waldl (b 3 gz o 5l SLBT a0l b
0951 Lo by 61 Slpon el ot 4 el 39l il pli, 6l 35, e 55 5 olic
4 e e i Jlo jo 1) dilisee slapdBl and 93 ol cdlye e VO USE ojls (Sies lew]
Sedys> IS L Sl B b ol i Jlog Gl (25,0 5 e S5, 055 9,5 sloals o
@ gob g 28 wblpS plaaly aVle (g3gee (b (Sl a8l 0 (A5 L 0ol B e mhaw U
ol Casles o moye o o Dlg FAe g Yoo KO- (00 g

o
. .
.
» |
@ - f
500 [ L I
w0 L] I
0 = “ I
200 o) 1l
¥ RO T o . I
T b Ma Aw My m o 04 A Sm 0d N b [
L s
<



WoF) o o )los ((1F+F) VY (31,15 cale aolilad b Gy 2 S — oS ool Lyl ST

ST o3 e (0 GIaBl5 el (A Gt y35 (il Cdly 30 e .V S

i - | -H""L-.\‘_ ol B I U R
" m ] = Pt ] |
- e ~ e
™ m - —
L " - —
. - sl L -
“ .
" "— —
» - o i
m » -B
F&H /I
" o — " ..
' . Lol ' (T
W Mk M ol M W Sy M e ] W W N B M W S K W D ol

4
3

N3 P 31 e gol Egunly pheds (0 32505 e (& Sobeoli 393 il Sl 30 (3lmn ¥ JSCs ool
[cosdlusls cosdls

ol a0 Yo 51 a8 (sloo o slaalais a5 el Joga A sl IS0 o iy dyls loged
A Golel b5l 5oulb Sis glols gles a5 axiwe Shej ole,S 68 Ll samoslis of 5
W3 B yae 55 WalS 305 393y ol bl aS Ll e e Wb bo ey (b (il S sl Jlowl s o
s 815 5 09 508 blE o Sl 5 b oz 0> 5l i 40 05 51 sl sl 5 05,5 13
MalS w3 )ls 0929 (o5 il az 0 Ve (oYL slos iolul dalaio ) 0,5 L (o5 le ax )0 YV 5l sy
w3 oo 0l ol 4 Ol 5l plasly 0l sl 9l )93 G3gee e SlaI3ged (o) rBL ALI lw
el gl 8L 50 wejli g 00,5 dgai Hleisle (9,0 4 oLl el Vo VY 5 a5 K 50,8 ddlaie o
s i oplpls 8l ale cell YOA Laid a5 amo o olis 1) a0 Yo oVU Giolul dibie 0,5 5,
el Vo FA oo sl 5 Gl bad o Lol il oo 55900 0l Whojmy sl (Bl 5 090 Saplale
Bl &5 wigd (ALl sk Wl bplale 4z o o)ls (o glad (0,5 055 sl QLT 2l 4 5
4 bl ) o 55 (69508 e sLalogad (quy 2 SLTp 3 1 sl gt plezsl 3o 4 LBl 5,
50 9 aib e sl 8L o wiejls g 00,5 3985 HlaiSle ygy0 4 QLBI Cels VooV S wo e lis 50l
Syl ol al el o a 5ls el V00 + 8 Jguad



SNipgars owizxo 3 SUd) dums WoF) Y olos (VF-F) TY (31,05 ole aolilad

LOCATON: - LocATON: .
UM SHADNG CHIRT amusetongeote: 2167 1 60151, T s omGrarecn | U SHADNG CHART LttabeLonge: 2 57, 111 Ext T 2w o Groamwich 1
Oy 1040400 s o, tvenon 130 v o 10 s e, Daan 30
LEGEND ¥ 3 LEGEND
e -

ok

==

RN
| \7{%& \ %

o
~2% \ ~
2 i .‘ it | [ R = y ] i
R - e ) o

il
5905 (55 9 015 5 (5393 Y) U yolod Y1) 5la 9 (yliams ook yo dglos slogai (1A JSC
1By s (ol Y B 0595 YY) 5l g oylbiamuli g yo5

LOCATION: Khomamabad.AP, LO, IRN LOCATION: Khorramabad AP, LO, IRN
SUN SHADING CHART LatitudelLongitude: 33.433" North, 48 263" East SUN Latitude/Longitude: 33 433 Horth, 48 283" East Time Zone from Greenwich 3
Dut Sourcn | SRO.TWYL 107505 VIO Satentismoe Eevaion 184m Dur Souree | SROTMVY 07505 VIO SN ot Eevaion 84
LEGEND b LEGEND b
[r— L [r——
(SHADE NEEDED) T 1 (SHADE NEEDED) T
e e 7~ avins aed 7~
e BN T 7 e R AN BN
SHaDE HELBS SHaDENELPS) - é L{
s e == R L P
frwitten jronttwer ) RS
[Ee— /S ‘e a\ . + conLcotp <z /" i /%O@\
v N | o i swnerney N -
bt Dsosea . H ks boesed i v
[ it %\ & vith M T St ,)‘ ’
) T g
0 ; i 0 g 0
trob 110 0w , § - S & v - | " p a‘g v
e . pr n
® are2nonante 2 ot | T} ) Ane 2 opeente 2 o T | Tt}
f " f "
Fowirrera — ) [} Domarera — =]
2 e cl e bl
L P— " 2 »
@ 0 3 r o wn ¢ 3 g w o
Foachmm e B Foschansas e
o west ot = west
[ —— = = [ ——— ro s
<

all
319903 (0 LT3 (595 ¥V B yuolwsd Y1) 5le g b ) (suudd y95 a0 g (A1 A S aolol
[calasls’ cao DS 513810 53 51 )6 kel 2UTp 3 (reolusd YV B (385 Y1) Sl 3 obiamnli (guaeds y95

Sy Jgad 50 5 asle wiejls el 007 ol 5 il az 3 YV (VL slod 5 )5 Jpad o 5055 100 2
ome 5 el AYE 5 laolo 5 il 1o zawl s gl il o BT (il aiejls el WYY
BT b il a5l ol VROY zguly b i) Jsad (sl ool sl aials g il s

Sl



WoF) o o )los ((1F+F) VY (31,15 cale aolilad b Gy 2 S — oS ool Lyl ST

LOGATON:  Tabrz o RN LOCATION: Tabriz, -, IRN
‘SUN SHADING CHART Laiwdohangidn; 10151, 46 17 East Tne e from Grvemeih SUN SHADING CHART Latituse/Longituge: 38 05° Norm, 45 17° East Time Zone from Greenwieh 3
Ol ek MY DD Sl i, i 141 Data Source: TTHY 407060 WND Staton Numder, Elevation 1351 m
vl
LEGEND LEGEND
;T © WAL 227
s I I " I don
e P - e e T
1 . "%\ Pt s Shaed A LS S
in . %
’I;‘L.‘('L /A \Sl‘ N\ : ‘Z\ ISHADEHELPS) O >>
pretttasny i A A 107 Hours Exposd /‘& \)\)\‘
©comen v Ly 1 195 s Shaes i I
r::mrm y 5.5}‘ AVt )/ Ly CO0LEOLD < AT ?\ .
T % RpE.s T 7 &l ISINNEEDED) g
f et Iy {42 i 4 12 s Expossd 4 ag
ANE AN gl [T H T ours Shad i
IS8 ) P “ i 2
e oS e ‘ : 0K
R ! i Y e 0 | AT HOATS:
- o pesTRSes | |
e e AN sika a I S =
— X\ 4 s b 1 Ao 2t i g {
S inmieste s i o e
, i -“'ﬁ 3 e o Decenber 21 . al 3
Ut 1
b —] d b
PrDT—— M A — u
e —— ) E— > = b
P - H‘U“ 4% c)
" i wn w E) ] ] ]
Lt zww@w
[T W — S oS SOUTH WesT
St a0 0the dircton bearing angie window aces. s |t

o I

S 353 519903 (0 33305 (993 TV B yoliwd ¥Y) Lo 9 by (Guunil 95 43w 410903 (1A S aolol
P ol VYU (595 1Y) oy g ylwnli

LOCATION: Yasuj, KB, RN

SUN SHADING CHART LatitudelLongitude: 30 6979° North, 51 5545° Eas! Time Zone from Greenwich 3
Data Source: SRC-TYY 405360 WMO Stalon Runber, Elevation 1837 m

SUN SHADBNG CHART

LEGEND ] b

LEGEND

- © WHRMHOT 2 27°C
(SHADE 1GEDED) T {r

103 Honirs Exporsed il 13
rithition PN AT

b (SHADE HELPS) P
- 114 Honirs Shaded I, ; -
o * oot <are f yg; ;
§ e - *

1:&

ALTITUDE AGLE

S

Ve

R
;
:
:
i

Z g
= - T - . e s Deenbe 21
X "‘I"_T" X . LT
st o Wt
—

T ] [

/I /s

i W £ % W ]
LT wiahiar
soumh

st

al
o505 (0 Eamily (5993 TV G yraluss Y1) 5lar 5 ylimns 5ok y95 43l 1593 (Gl A S ol
ol (melios 1) B 533 1Y) 5l 3 il (gt 55

S O UY o Jlo Gyl as,0 YO jo glaaly i 10 ol cae s aS Conl st 1 JSE o 10l g LS

Qo0 VP jo ol ce s obl o 0l sl ol oo 4l 5 e AL D o Jlo Syl wsye Vg Al
Fe O LY o Jlo Syl as )0 00 ;o 0l cepus 3335 4 sl ddlioo 4l 5 L O LY (o Jlo S
Slgl ao o BY [0 ol cepuw zowly b ;0 ablgo 4l 5 e VLB Jlo Slgl as s VO g 4l
o VL0 o Jlo SlBgl o0 Y gl o pe OB Y o Jlo Olgl sy YA sl 5 26 Vil peS Jle



SlHpgars iz g SUsy dumg WoF) Y o,lois ((VF+F) VY (81,5 cole aolilad

E85 Sl 5 0L Ce e 0l Sz g (sl sl 08 4y pamia lgn 5 Ol jslie sl ol Eyz 0L E sz
el oy gy Al an3 o iuled Slojed srdcush, 5 it Ol lod 5uSils ol e 4 |,
S a3 ge lad 1) ok sled (oSl baale S5, g £l )| gom Al 5 a o (LS 1) Sz 5o 5l 0l A5
Sis b oS dilaie jod 5 o SuS Loy dihte ol (Ghalol dilaie po (39, (2D Wil cex O )
St adlate 85 el Gialol dilaie pdig) jens) 983 o0 S |y agie Cughy (gaa iSsS Al (Cud
Aloe alize glacgs 1 a5 oo oo lid |y ol e 0l (0 5 Sgy0 (Gl g yo ddlaie jew g
by Sloged e (50 2SsS g Lamsgie Lo s (slosed 0,50 ()T (sl Sy S0 Gloged i oy il
IS 5l £ loged 5| s aas ol lsgas 2l 5 sl yio Sl Cutys 45 slaceles il sy Bl
535 Cerm b (B osim a0 wsiz Sl ol e I ol s e el ey i @l -
L o8 g 5l obleys po e ol (hjg S allge a2y TV BTN Led g aojo T 5l 1S Cugh,
2 3l 0 e ol g Cuzr adlge 423 TV L - Lo g ae,0 Ve BT 5l o, 5 ok e
Pl o e ol (A9 S bl o 4y TV B Los g auoyo Ve BT jlcush) g obj cepm b (08
Aibge a0 VY B v Ld gaw o Ve UY. 5l cagh, 5ol ceyw b g

) Gt byt Soyieg,Solo Jloges V) SS 1 (wiagh ) Hloged b SO yegSole @l
los el IS S Sl 5 e mhb sl o ianed 08 5l S loged ol s e ol
Casb) (9908 ol (pl s oo (LA VL Caas o ) 192 Cash) (e 5 Gl Ceend 0 1) SaS Gl
PS5 L) it (glse wigy o g0 Ol gy e Cugby S plgie a4 Wl e g 9980 el 5 Bl
b o S o (e a3 gl eoly (las L jLid lyie 4 b (SiS lgn )55l e il 4 o
Wlg oo 192 5 ml slales jo a4 Canl Cosdly cpl sasmolis aF ol (o yo) o oed Cugb as) el
ok 5| B e Sy 31 00t 0 Oyl Sl s 45 VL clales 4y Coms (6 y5aS Cusb,
£55 4 sl 955 o0 Lol Lozl a4y gz 5 o3 danglr wile L5l gl bawgs a5 conl oS
a1 oyl T 55 a5 ol gy lsp sloo ol abai glos oyl s (K o] >y 5 lazsls
abais glos o gonmle 5 ohb oyt glanlaisly 5yls e 4S5 Liylol adlaie o | plexsle Ll
bglexbo glgl 51 (S S (o0 Brae 7S Sl (bS50 (rlnle W)l G Fml Sl Sl
Jolss ablaii sl iy i ls 5L 6yt BLST iglo,S dy g il (oS L 51 L (L)Ll g Lol i)
a Loy® (a5 sl ol 3 layl b bploasle plo ail cylhlb azys £o ol (Sos
ol sl culp )b az 5 Ve & oy ol abi conl (Kos iy 5 5, 5L LS igle S



WoF) ¥ oyl (VFF) YY (031,05 sole anliliad b Gy 2 S — oS ool Lyl ST

o
l- l -
l .II @ am.

e
.. -
-

—_—
[ - oo

R —
- . 2
dan  Feb Mo Aw  Ma  dum  Jw  Aw  Sep Ot Nev  Dec
bl

Tols (0 32508 (7 2Ll py5 (0 plonly pels (I o (sole 55 3L (5359 033 § <a yaw o 4 JSC
[odluils caasdS 1381 5 31 ¢y B 05,55 auceol

FREE

IANURRY - DECEMBER

o (5 32505 (g 9T 5 (o ool (1 s 50 L by b3 Cr — Sl &5z N+ JSC

50 el WA L Jlo adlge 5l oo o YYF a5 09l co atuine yloaly ol BWh o8I Y Jsu
5 20,0 Y09 (6,5 Gioloyw o) Voo baoyony o (g3lalagl b nudlgs g0 9 05l )13 u,u.aL..u—l IRTREN
Syl 50 P A e (eS| Golul sogamme ol dopd Y0 (oo bl o550 5l eolaiwl



Sl5ipgars iz § SLo) dumg IW=F) F olos ((IF+F) YT (31,15 cale aobiliad

oogame BSN bl zowl b 5 BSK waldl 5,5 5o S8 oeldl obloys (slajgd S yios,Solo
wtle Jlo o el V1P 51008 AVAA (s 4 Linlol Slels g am)s BT 5 VA ATV il
I e (65,50 5l eolatnl 5 o )0 VY, (6, ooy cdioy VO,) oo iy o (gslilagls L CSA o 81 jo
slapldl o (b slacs)

(SO S PRC U SO 2 ui;.,“LJ odgaze (pl oo Y, (gand o>
Sl ol ]l alizes

TESONSTRATEGES MR oo ECEIGER

TR om0

508 20n S € o 35 s
[o—

14N 4 1gh hed M gt

2N Fnforted Veioton ook 206 s
N0 oot Gang 740 )

LIS 1 Passa Scka Ouect Gan Lo Mass( 1260 s
AN 11 Pt Sobr Duect Gamigh Mass2108 )
0712 Wi Protection o Oudont Spaces(221vs)

DESIGN STRATEGES: JANUARY through DECENBER
TN oo 200 )
0552 Sun Sk of Wedows{ 199 )

i el sy

AN 5 DuectEvaporalie Cooei2213 )

2500 9 it e Gon226 )

10wt S Deoct G | o MassiO )
0% 11 Passive Solas Dt Gan gh s 1000 e}
)

118 5 bt Epor o6 wiaw
T St e g

11996 T StageEvae e Coolg 1568 ) Vot ok ::‘M( UK

10 o e o [T T—

1) Humfication Orill es). l/ﬁ
1) it OehD ) 11 etwartcaton O]
0% 14 Delumadfication Ol Ivs) 15 Cooley,
U115 Col tdOurtcon vt 0 2
TAON 16 e, a8 Hafcton o /
2464 1 Htg, a4 it ool 2329 s) = . X $/
N Confortto s sy St Sk
AN Confortte s g Sk St LT
Wy
ol s o
Confort Zones show. o ‘ot cothn on igh,
s chibo o0 o, Welo cteguai.
i
= 5
v w3 . "
S 4 10 1 2 5 [ o
4 0 1] ORY-BULD TEMPERATIRE DEG.C
Pl o Noeinn Clratwny 1 caloct i doealer!.

OCSKASTRATEGES: JAMIAR thoogh OECEMBER
1A ot 1460 )

12454 2 SimShang of Weows 109 )

"
3% 4 T
1228 § Dt vopor o Coket 1070 1)
12346 Two Sage vaporathe Cooegi 074 )
N1 Nl Voot Coong 256 )
1% 8 FanFrced Vontation o s
2045 9 blornu ot Gan 10 )

04812 Wed rfection o OutdosSpacetf )
QLN 1) Dmiificaion Qg0 bes)

Q0% 1 Determmificann OO hes)

0% 95 Coshg, 8 Dot esceOes)

1000 Contortate Hous using Seected St deges.

174 10 Passhe Selr Droc G Low Mass( 1503 1)
% 1 Passive Skt Dot G Hh Mass 2400 )

2% 16 Hest, o it o220 )

0% 2 Sun Shadeg of Widows( 104 vs)
I3t a0
041 Tl Mass Nt Fhsbed 4 vy
B4 5 Drect Evporahe Cooog 70 vs)
5N 0 T Stag et Co47 )
A 7 Mool Vocotion Coolng 290 )
245 6 Fonborcod Vrfaon Coogi2 415}
2080 bt ot (807 o)
24 10 Posshe Sk Dot Ga Low Mass 2 )
1
24812 W reection o Outdor Spces( 10 v
0% 1) Hicaton Oy )
14 Outaniiaton G )
000 19 Cook, w4 Ot e 2 )
51N 16 Hoatg, ad it £ oo 4535 )

T8N 1 Condort 1556 )

WETBUB

oo/
/

10105 Confocabl s s Skt Sttges

e hdon ANy o N5
[
Sumercthog o, S TR——
Winctegon.

T3l (5 30705 (g S ying sl Y0903 1Y JSC dalol




WW=FY ¥ o lods ((VF+F) TY (030,05 cole doliliad w2 yb 69y 2 ST — aeS ooudBl Ll i 5T

[ColaslS oS 33810 5 31 ¢y y 155 qucn] clizn (oSl (613 (> 1yb (6551 yimsl ¥ Jgar

Bl i LT Sl | lelus Sluss Baldl iy LT Syl o 5o 5yl
>b

BSh BSk CSa  Bwh BSh BSk CSa Bwh

1174 V007 VYAA 0 Y-FA \YLY VYA YWY Yy, f IATREN

bl

V.44 Y-f  YYo 1vaa \Y.0 A 10,) Y0 il L

oy

VeV yya  1fan Yvvy \YLY AY A Yo.4 Obeyw

S

VAAS YAVY - Yved YYVS AN T\¥ AR Yo,f Ol33l

<l

VOFY YAT YA VA V.7 Y.y VFY Y0 ool

30
@55
Jbd e

(&3 yg>

v ) - ) - b Giole e
Susb,

SrS

Yyas fove  Yvva YA LA OVA Y#.2 V0 Lol s

&5 sk,

5 VA- Y Yy ) Y. -y -y 5 bl

ab ﬁl).!
p>le

el sl (ALb Sl ¥ Jgar o iilize slapslSl Iy gilore el slas 1 il
Sl )13 Jle Job j0 asyo YY,F o5 o u';;.,“l.w—l RPN Bwh oed8l ol 00l oly lis il slo
AE & Gl sogiome (s s Jlabyed (55,0 51 eolital 5 51 &)l (ial33l s o,y g5l b
sosls rw Lasl .l ooy &SI ¥ Jouz o JolS job a4y o d8l K0 Slastive o, g0 Jlo ;0 2o
e o b ool Gy sl S 5 b loges 058 o0 roas ol sl 4 [0] 5 [F] gl e gl b ool cowsy
3yl JolS Kialen el 03,5 cnyp |y BWH o8l ) 05 0 (sylone (>lib slasil il a5 [f]
S5l Srae 2l ge Jalse [0] gz e @ls LY Jgoz o oas ail)) 5 onel Consy @l wien
B9 oo Brduai MeolS” ol 00ys I )l T Jgao ;0 a5 (il ad 0 5o leisle
@9y SbyS)s Gnb g oLl b 5l o Gbo)S (ials sliwl) jo (AINY KD o lasly o 8l
Gt 95 Glale S (gliasly 50« VY S 0l 5 0alBl (g 0505 Bio b ail) Pl @ ol |y ye

Ly S &y gy ooy i (Gl 10 00l o (Byme 50 6558 Gailey ST a sl o Jld el



Sl Fpguare mizxo g Slo)y vy IW-F) Y o)los c(1FF) YY (81,15 cole aoliLad

b gy 20) 0l ,s 2V IS8 zoml peldl slp 09 oe ooliinl plub 51 Gl o 5 i35 138
ISie 4S5l a0 FO Gl iow Lol cigd andlS Jladpd (g0nd o5 slao,nn blie jo Wl (252

IRUARY

(8]l s (612 o> 5351yl ¥ Jgur
b b ,s 31 eolasiw! Oyl Gl glogw  llale 039ux0
&) eagb, Jbd e (6551 Sl g 0 3% o bl
)0 Sy 95 )0 ao)d

o yo

va WA Y.y YAY V2.0 \vV.F

éjfj I e T

- C{I_{%p YES %

ORIENT BROAD BUILDING SURFACES AWAY FROM
THE HOT WESTEAN SUN. ONLY NORTHERN AND
SOUTHERN EXPOSURES ARE EASILY SHADED

[CotadlS oD 13310 53 31 (553 55 guce] Zgmli( z 9UTp 5 (0 oylanly (W1 g lare s NY S

o IS 3 0590 (551 ) weys VF Ly 0oy 51 8L sla)F ol s 51 s @ (6551 51 oolii

0,75 s (yizrad 9 oty o)l JUl (o po b ooty (655 S pas p Fge gulS Jolss ol 4>
S pimod 3 0,20y Conadge i35 oo 3l 03ln (6551 S pae 5 oS K0 s el 95 il s &
G5 3 6ol 0 e g ormb (slgn (50,5 il e e 5l eoliiul o] (WWR) Sl a5 0,
2ol 4 0, Aty S 85 Sl s il plis 98 (oo plonil oy g Boas b ojles 0 0o
Soere &l 2Lk Jlae 05h (5 pSeeal (555 Bran 10 p9rabio @lp e sl 5 ol el
Sals Jles ar oy Cos a5 WS oo plill 0y (i 5 Ll 0,5 BbLe o (KB sleele (355
ol g oblp > laaly Bl sl s 4 s g o WY S VY] sy, 513 -0 5 - Y0 e
oS oblole) 1l BB sboplole b (oldl sz oy cpl Glp oass (2b) o, (_ngL;..\.n—‘ﬂ



WoF) ¥ oyl (VFF) YY (031,05 sole anliliad b Gy 2 S — oS ool Lyl ST

Gxnle i o8l Y USS aS Bds L malS ) soudas ayged alg ge (ail oo olaiel Ll
oSS Sliey slacd ;o LT olals mals 4y 1l BB ooty sloasy o b oK slaaz )l doos

|

FULL HEGHT DRAPES

@

FOLLER SHADES WITH
- EMCLOSED VALENCE

z 40 FRAME @

3 B0 gael 33 5 (7 Tamls 3 06Tp,5 (ladl3 sl e (5130 (5 9 (0 (il 0y oo AT IS
[ty caodS 515810

slaoslo IS 635 Bran 3l aos Ve B A Loy i o)k 5l Syl B 4t o (5 G pae
Coglin yuizmed § Culbro S5 (Gile (leisle goi aile goowin yolic o)ls oage 4 |y il v
i syl 5 ool maldl sl i 4 0 g WINE USE 5)8 e b i Sl 003k >
DV USE (a2l oy, 55, 51 Logase) aiSoa )5 053 & iS5 05 lom 5 o o e sl
o, BBl 4y sl OV Lasl b) Sis slacii 5 oy, 5, Slaislo glas 5l obis 5 el (ol
S5y 42585 b e 515 3BT Sy b ol o G ) F USS S soliil o Culin Oyl il
4505y B g Ohl) 95 e 5 (253 4 0y glm 5 o jo sl 0ah sanBile 5 4 S ke
(WS o S8 Fo slaos 5l (5 S sl



Sl Fpguare mizxo g Slo)y vy IF-F) Vo)Ll «(VF+F) YY (81,5 code aolilad

30BN, el 3235 (g 9 9bTps5 (@ Zamb 9 OIdl3 sla s (5 9 (Il w3l s VP Ui
[Cosdluils caodS 515810

o oLa s 4 el ojle ey Bk 5l en 3olal z,5 b Sei b il B o ojle S sulsa

V0 IS il o il g5 Bras 4 g BB Gl 4 ganlse s S 5 g5 e LW

5 B0 oot oy slagls o IOW-e (ol 5yl b cu s Sl 5l eslitul b o lasgs sbao s
D solazul (S 9> 63):" Jem ;;él,g)o LS‘)-.' Ryt (:J.a o Slady 6L"°°)-'?,F;-.?.

DOUBLE PANE DOUBLE PANE
TYPICAL LOW - E TYPICAL CLEAH
SOLAR HEAT GAIN SOLAR HEAT GAIN
COEFFICIENT = .42 % COEFFICIENT = .52 E
v
B N
58% \J 48% %
TYPICAL 42% TYPICAL 52%
VISIBLE LIGHT VISIBLE LIGHT
TRANS = .43 § TRANS = .57 >
N3 ™)
57% % 43% %
TYPICAL 43% TYPICAL s
CONDUCTION CONDUCTION
U-FACTOR = 45 U - FACTOR = .45 \
b N1
55% 55%
\‘545% % 45%

[cocdlusls IS 13810 55 31 oy E 3 )15 aoin] Lol anls’ (gl ale s IO JSCi

F) J}b Q)|)> u,.:ljsl (G g u.gLo)m 0 Yoy L;)‘LxSlAg.L.: ) L;L:b)‘ido\)b: sl lie @Lu \§ J.i.» 5o
Sl o o0lo lias calire (o8l suni 9> Jled e ol



IW-F) Y o)Ll ((1FF) TY (81,15 cole aolilad w2 59y 2 S — (S (coudBl byl s ,ub

o2 gl bl & sl halo s

25 30
20 25
20

15
15

10
10
s 5
0 0

BWh -} BSh -z BSk- [SCEEERYN BWh -jlal} BSh -z BSk - S Csa- Al e
IR E N W ) b9 Jlad kT
30
25
20 20
s 15
10 10
’ a
e . . . o
BWh bl BSh gk BSk - Jod Cs: - BWh -l BSh BSk - i C5e -

[ 805,15 gl o)yl clizko goaall glamms lo gulis V& S

& 5 o
BWh Gl slapddl 50 codluils caadlS lsn g ol ojslie 15810 5 51 oolaiwl b idgs opl 5o
s NZEB jao 4y 0055 55580 Span b plasle Jldeé s )lose (> )b 55, » CSa 5 BSh «BSk
el Cawds ozl CSa 4 BSh «<BSk «BWh L3l sl o
g b a8l 0 eanled 5 Byme Glsie 4 plasly oSyl a5 BWH o5 5 lly ol 0 >
Sl b Jlo el AVE- 5l el YAVY oy Jlo SBsl ao o ALY jo aS ols las ol ol jo ol
5 uiale,S @ 5l celw YA L o ,0 10 Jlo oy slacks jo w0l )13 ialal Lyli jo Jld e sla
Lyl s 4 Cel YYVY L oo p0 Y08 (6,05 Giolops i b Jlo 0,5 slaole jo 0)ls Jled Sicugh,
WS W W
e Jlo SBgl ooy 80, jo a5 ol las 5, ol b BSK 0 m Sbly de o8l ol >
FOYD L ooy BVA 0y sloole 40 g 0,5 o )13 ool Ll s jo Jlad e slasil il b cele FFVO
Oinlol bl s 50 6 pudes Gioleyw b cele VYA L awo,0 ALY Jlo 0,5 slaols jo g ol )5 4 5L el
DS o )l
@ob; 250 oS Sl €8 05l 5 St slaplianls b Jaiae muldl pne oblp 5 oKl >
s el 3,55 Sl S 0,55 e 51 4,51 ldl al 35 im0 ] 8,55 46 5 50l 5T
welil a5 s ] S5 55 T (sl 5 95 o Sy (g Ly Gl Jo slaols 21 4o
2l Gimlel bulps o Jb e slaeil il b cels FOVE i Jlo SBgl s jo OY,Y a5 ols ol



Sl Fpguare mizxo g Slo)y vy IW-F) Y o)los c(1FF) YY (81,15 cole aoliLad

Lo, WYY Jl 6,5 ook [0 g (inle,S 4 5ls cel FOYD L auoyo VA 0w slaoke jo 9 0,5
238 oo 53 bl Ll )3 (650 Gialeyu b el 1VFA0

0FAY n Jlo Sl oo o £F,3 a5 sl ylias zawl ofias] BSh 6,5 bl des ouldl ol >
el YYAZ L oo )o Y2, 0, sloole 50 5 0,5 0 )18 iolol Lulps jo Jld e slasyl il b cels
Sielol Ll i 50 6,5 Gialeyw b el VeV bao,0 VWYY Jlo o5 loole 50 9 b iole )5 5L
DS o )l

References

[1] Aram, K., Taherkhani, R., & Simelyte, A. (2020). Multistage optimization toward a
nearly net-zero energy building due to climate change. Energies, 15(983), 1-21.
https://doi.org/https://doi.org/10.3390/en15030983

[2] Mirlohi, S. M., Sadeghzadeh, M., Kumar, R., & Ghassemieh, M. (2020).
Implementation of a zero-energy building scheme for a hot and dry climate region
in Iran (Case study: Yazd). Renewable Energy Research and Application, 1(1),
65-74. https://doi.org/ https://doi.org/10.22044/rera.2020.9133.1018

[3] Sarir, P., & Sharifzade, M. (2024). Application of passive and active scenarios to
residential building in a dry and hot climate to achieve a positive energy building
(PEB). Heliyon, 10(10), €30694.
https://doi.org/https://doi.org/10.1016/j.heliyon.2024.e30694

[4] Entezari, A., Mayvaneh, F., & Khazaeenejad, F. (2020). Sun, wind and light (Design
strategies in consistent architecture with climate): Case study: Yazd city. Journal
of Geographical Sciences, 20(56), 223-240.
https://doi.org/http://jgs.khu.ac.ir/article-1-3026-fa.html

[5] Varmagani, H., & Kasmaei, A. (2021). Factors affecting energy conservation in high-
rise buildings: Case of 22nd District of Tehran. Iranian Journal of Energy (1JE),
24(1), 67-100. https://doi.org/http://necjournals.ir/article-1-1677-fa.html

[6] Omar, O. (2020). Near zero-energy buildings in Lebanon: The use of emerging
technologies and passive architecture. Sustainability, 12(2667), 1-13.
https://doi.org/https://doi.org/10.3390/su12062267

[7] Taherahmadi, J., Noorollahi, Y., & Panahi, M. (2020). Toward comprehensive zero-
energy building definitions: A literature review and recommendations.
International ~ Journal ~ of  Sustainable  Energy, 40(2), 120-148.
https://doi.org/https://doi.org/10.1080/14786451.2020.1796664

[8] Deng, S., Wang, R., & Dai, Y. (2014). How to evaluate performance of net-zero energy
buildings: Literature research. Energy, 71, 1-16.
https://doi.org/https://doi.org/10.1016/j.energy.2014.05.007

[9] Raziei, T. (2017). Képpen—Geiger climate classification of Iran and investigation of its
changes during the 20th century. Journal of the Earth and Space Physics, 43(2),
419-439. https://doi.org/https://doi.org/10.22059/jesphys.2017.58916

[10] Chai, J., Huang, P., & Sun, Y. (2019). Investigations of climate change impacts on net-
zero energy building lifecycle performance in typical Chinese climate regions.
Energy, 185, 176-189. https://doi.org/https://doi.org/10.1016/j.energy.2019.07.055



https://doi.org/https:/doi.org/10.3390/en15030983
https://doi.org/
https://doi.org/10.22044/rera.2020.9133.1018
https://doi.org/https:/doi.org/10.1016/j.heliyon.2024.e30694
https://doi.org/http:/jgs.khu.ac.ir/article-1-3026-fa.html
https://doi.org/http:/necjournals.ir/article-1-1677-fa.html
https://doi.org/https:/doi.org/10.3390/su12062267
https://doi.org/https:/doi.org/10.1080/14786451.2020.1796664
https://doi.org/https:/doi.org/10.1016/j.energy.2014.05.007
https://doi.org/https:/doi.org/10.22059/jesphys.2017.58916
https://doi.org/https:/doi.org/10.1016/j.energy.2019.07.055

WoF) ¥ oyl (VFF) YY (031,05 sole anliliad b Gy 2 S — oS ool Lyl ST

[11] Heywood, H. (2019). 101 Rules of Thumb for Low Energy Architecture. RIBA
Publishing. https://doi.org/https://doi.org/10.4324/9780429347610

[12] Wilberforce, T., Olabi, A. J., Taha, E., & Abdelkareem, M. A. (2023). A review on
zero-energy buildings: Pros and cons. Energy and Built Environment, 4(1), 25—
38. https://doi.org/https://doi.org/10.1016/j.enbenv.2021.06.002

[13] Saljoughi, N., & Teimourtash, S. H. (2021). Placement patterns of sash rooms in the
structure of historical houses of hot and dry climates (Case study: Yazd City).
Karafan Quarterly Research Journal, 20(4), 59-85.
https://doi.org/https://doi.org/10.48301/KSSA.2023.375849.2373

[14] Koulivand, T. (2023). Comparison of thermal performance of broadleaf and
coniferous trees in urban canyons (Case study: City of Isfahan). Karafan Quarterly
Research Journal, 19(4), 373-404.
https://doi.org/https://doi.org/10.48301/KSSA.2022.298183.1650



https://doi.org/https:/doi.org/10.4324/9780429347610
https://doi.org/https:/doi.org/10.1016/j.enbenv.2021.06.002
https://doi.org/https:/doi.org/10.48301/KSSA.2023.375849.2373
https://doi.org/https:/doi.org/10.48301/KSSA.2022.298183.1650

