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Abstract

Daylight factor (DF) is recognized as an important element in architecture and a beneficial strategy in
designing energy-efficient buildings. In the meantime, porches one of the influential factors in the amount
of daylight received, which can be useful in reducing energy consumption. Daylight has positive physical
and psychological effect on users and is one of the main aspects of design; therefore, the present study
was conducted with the aim of evaluating the effect of the porches in traditional houses of Tabriz on
the changes in the daylight factor. In this regard, Qajar-era architecture was chosen due to its proximity
to the present time, the structural characteristic of houses from this period, i.e., having a porch, and a
larger statistical population. Thus, the houses of Behnam, Ghadki and Ganjeizadeh in Tabriz were selected
as a sample population. In this study, information was collected through library research and field study.
Subsequently, the daylight factor level in the spaces behind the porches was evaluated using energy simulation
software. Based on the selected index, the performance of porches was examined in different orientations
and seasons. The results showed that the influence of porches on daylight factor levels is greater in summer
with a reduction of 60-30% compared to a reduction of 1-30% in winter. Considering the results, it is
concluded that traditional houses with porches perform more optimally in terms of controlling the lighting
conditions in the space than houses without them and the quality of lighting in the spaces behind the porch
in these houses in different seasons of the year is much closer to the standard level.
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Introduction

Daylight Factor (DF) is a crucial aspect of architecture and a key strategy for designing energy-efficient
buildings, enhancing indoor environments, and promoting sustainable design (Gomes, Santos and Rodrigues
2014). DF is composed of three components: the sky component (SC), external reflected component
(ERC), and internal reflected component (IRC), and its analysis depends on factors such as solar position,
spatial configuration, and orientation (Acosta, Navarro and Sendra, 2013). Architects employ DF to ensure
sufficient illumination in interior spaces, as natural daylight positively influences occupants’ physical and
psychological well-being. Designers value daylight for its psychological benefits, aesthetic effects, and

energy-saving potential. In residential design, daylighting becomes even more significant due to specific
lighting requirements, prolonged occupancy, and diverse age groups(Shafavi Moghaddam, Zomorodian and
Tahsildoost, 2019). Awareness of how occupants perceive interior lighting is crucial for decisions regarding
fenestration, glass properties, building forms, and overhangs. Among traditional architectural elements in
Iran, the porch holds symbolic and functional importance. Its role in enhancing indoor comfort is evident

when considering its design, orientation, and connection to adjacent spaces in specific climates (Bagheri

Kordjamshidi and Piraste, 2016). Porches also function as daylight control systems, improving natural light
quality, reducing glare, lowering energy consumption, and enhancing thermal performance(Moazeni and
Ghiabaklou, 2016).Architecture in the past often presented numerous design options with a focus on natural
light. Among these, the Qajar-era architecture, characterized by the presence of porches and their active
utilization, holds a significant position in current times due to the larger statistical population compared
to other historical periods. Thus, the current study focuses on examining landmark historical houses, such
as Behnam, Ghadaki, and Ganjeizadeh, in Tabriz, which have been repurposed for educational use. The
conducted reviews reveal that in the field of the influence of the porches and their various orientations,
there is a research gap concerning the daylight factor level. Various methods, including computer simulations
and calculation techniques, exist to determine the daylight factor. This study, therefore, utilizes computer
simulation to investigate the impact of porches on DF levels in traditional houses in Tabriz. Consequently,
the research poses the question: What influence does the presence or absence of porches on different
building facades have on the daylight factor? To answer this question, the study begins by reviewing
theoretical foundations and relevant literature to enhance understanding of the subject matter. Subsequently,
the research methodology for data collection is presented, followed by a detailed discussion and analysis of
the research findings.

Method

This research follows a quantitative methodology with a positivist approach. The statistical population
consists of traditional houses in Tabriz. Sample selection was based on availability, emphasizing the presence
and completeness of architectural documents for selecting samples. In total, three houses (Behnam,
Ghadaki, and Ganjeizadeh) were chosen, and their data were extracted from maps and documents (Table
1). It is worth mentioning that these houses have porches in various dimensions and orientations, including
surrounding rooms. For the execution of this research, information related to spatial brightness with the
DF parameter in DesignBuilder software was simulated in both modeling scenarios (Scenario 1: with porch
and Scenario 2: without porch) (Ligure 1, 2). It is noteworthy that six selected rooms with openings to
porches were utilized as architectural studios. Considering the importance of light quality on work surfaces,
simulations were conducted at a standard height (75 cm). This simulation, in both porch and non-porch
scenarios, produced 12 outputs and included the first day of each season with data arranged from the
warmest to the coolest state for each season at 8 AM, 12 noon, and 4 PM, to evaluate the impact of the sun’s
position in the sky on the DF of each space.
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Table. 1: Specifications and features of selected rooms in Ganjeizadeh, Ghadaki and Behnam houses.

House name Room name Orientation | Floor Area (m?) Height (m)
Tondguyan South First 54.38 3.35
Ganjeizadeh Avini 1 East First 28.37 3.35
Avini 2 West First 30.50 3.35
. Prayer room South Second 160.58 4.20
Ghadaki o
Audiovisual 2 East Second 34.74 4.20
Behnam Rectot’s room South First 59.50 7.20

Fig. 1: Houses modeled in Design Builder software in the presence of a porch.

Fig. 2: Houses modeled in Design Builder software in conditions without a porch.

According to the method introduced in the previous sections, the DF index has been simulated, and the
results are presented in figure 3. The performance of porches in different directions based on the DF index
throughout the year in the three examined houses is specified.
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Fig. 3: The amount of DF in the investigated rooms of Behnam, Ghadaki and Ganjeizadeh houses.
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Results

Considering the criteria regarding the DF threshold, this index varies from 2% to 5%. Spaces with an
average DF of less than 2% are considered inadequately bright, DF between 2-5% is considered sufficiently
bright, and DF above 5% is categorized as good illumination. The findings of the current research indicate
that during winter, due to the optimal entry of light with a lower solar angle altitude, the examined spaces
fall within the good DF range (DF greater than 5%). However, during summer, due to the obstruction of
porches preventing daylight entry and the higher solar angle altitude, the DI value falls below 2%, indicating

insufficient brightness.

Discussion

The current article examines the impact of porches on daylight factor levels in traditional houses in Tabriz.
The diverse spaces of three houses—Behnam, Ghadaki, and Ganjeizadeh—with porches facing south, east,
and west were evaluated. According to the data presented in previous section, it was observed that in all
the times available in the simulation, the amount of DF has decreased in the state where there is a porch
(30-60% in summer 1% and 35% in winter). The research results indicate that the porch’s functionality
effectively controls the daylight factor in summer and facilitates the passage of required light in winter to
a satisfactory extent. The conclusion drawn from these findings is that the porch has a greater impact on
reducing DF levels in summer, ranging from 30 to 60%, compared to winter, where the reduction is 1 to
30%. In line with many studies, the presence of porches is suitable and climatically justifiable during warm
seasons. Upon closer examination of the data, it was observed that the maximum reduction ratio in the
porch-present condition during summer (60%) is more than twice the maximum reduction ratio during

winter (30%).

Conclusion

The climatic performance of porches should not be viewed solely as a shading element for direct sunlight.
Research results, indicating a reduction in DF levels in the porch-present condition, suggest that porches are
climatic architectural elements influencing this parameter. Architectural form is another crucial factor against
climatic elements, according to CIBSE 1999 standard, demonstrating that a building’s form significantly
affects daylighting conditions. Findings suggest that traditional houses with porches reduce 30-60% of
DE, a factor affecting interior illumination, depending on orientation during warm seasons. The impact
on reducing DF in eastern and western fronts is greater than on the southern front. Thus, the porch can
be considered a type of vertical shading device that performs better in eastern and western fronts, where

the solar altitude angle is lower. Evaluating the information from this research leads to the conclusion
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that traditional houses with porches have better performance in controlling lighting conditions in spaces
compared to houses without them, and the quality of illumination behind the porches in these houses is

much closer to the standard in different seasons.

Culture of Islamic Architecture and Urbanism, 2024; 9 (1) | 96



Qi-1o Az (1) 9 £11Ce W (¢ ol (S)lwygid g (S)laczs Fio)d

oAl (5 Hlw 2e g (5 yloro S 4

DOI : https://dx.doi.org/10.61186/ciauj.9.1.91

ST GawyTws o)y Alis

3

395 390 958 Clyedi Gl5m0 2 50505 S AL 2 o U b))
(0315 (glaseS ¢ (Su8 (olgy (LA 1 6,90 diged)

Tal5iaen] 3l yd 7 g pmad Cpms ¢ P o315 g0us Yk

Ol 5o oy (oMl i ol (g5l josd 9 (gxlome 0SS €65yl = (6 lome byl ol S gommiils L
Ol a3 o i (oMl i ol g5k posd 9 (gplome 0aSES ¢(g5 5 = (6 jlome Wbyl il )5 (gozeiils Y
Oyl iy oy oMol yin oISl ol pods g (55laro 0aSKily Hbobial Y

11€eP/10/19 :gb)3y 1€ 1 /A/NKE + 8Ly

84S

FSe ol gl nl > ol 0ad ablid B paenS slapleidlo (phb )3 dde (1l 4 g (5)lore )3 pre pale S (lgiss o) y99 )96
wdls ) p Slg) 9 (S Cute Sl g, 45 29 @ly dude (55 e ISy W5 e oS Cal jy h 2l ina 2 IS T elge
285 plosl g, s 1986 Sl line 2y e SBAB 3 ) b b)) Bl il adllas d sl Sk o Lol slaais 3l g
sl JU8 65008 9 Glead ooell> im (9 ol Sals (B le (Shg g pols pas 4 cal > 4 B ey (gileme (Gl
B Ol (¢ lo] dxols g ges lgisds 5 b 03l clazS g (S8 pling slaails ¢ pl by fol Cume )l )l SV (g )lo] dxals 55 g b
b3l 3l o S5l b lal cuty (slalad oy 595 s cdaldl )3 0 (6518 Shne — (sl g, 4 SleMb] pols gl
sy 5 Ol > olt) 515 5 1> L ol 5 8 st Sypm i Jyad 5 e 9 ol 3,50as 551 el olul 1 8
sl a5 5,8 blatwl e ol oo bt ads g b .Cunl jidy liwe) )0 (shuo)d V=Y ialS b duslis ;3 liwsll )3 (gduop Yo=Fr ials
Culy salad > oldy) iS5 aLih (g5l 3,5es ¢l 386 Laal & s Lad > Wiy Lulyd S Bld 4 plal gl
ol Jlo alises Jguad p3 5 )ikl s 4y 56055 Colpody asls pl lgl

S5 5519

(St ¢ 2Udg) gy y9 HeS o i (5)lone gl

so.abdizadeh@tabriziau.ac.ir :lilKe Jgtume odim g — %

©2024 by the Authours.This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution-
NonCommercial 4.0 International (CC BY-NC 4.0 license)
https://creativecommons.org/licenses/by-nc/4.0


https://orcid.org/0000-0003-1349-1219
https://orcid.org/0009-0008-2394-0878
mailto:so.abdizadeh%40tabriziau.ac.ir?subject=
https://dx.doi.org/10.61186/ciauj.9.1.91

39 395 3955 Ul s o g Ju T i saesls 5 lgal il byl

(Moazeni and Ghiabaklou, 2016) &S ! kR
05 24SL ) Gl (b plaan S aslS (g)len
092 dllhdub d)‘.w ‘uL-" qu o ..\!b.)u.o 45‘)] u.au...‘o
2 gl b JW ) 5 gl bl b bl

ad 4 s GYL gyl dnels pimen g ol o

sy p b yglate (s Cunl d2953)50 (S0 )6 (Slvo g3
oljlaS g (S8 pling (Fu)b slaals ool focay
5 ehigel G5 4 ol Jlo > & Gy e
LS 5 spin G0 g ol oS sl
b diaj > 4 b0 ST ool Jasty (slagu)
M jgy 9 e 2 o 5558 il slacae 5 o3
by 59y 9 )9S B me sl )l dg2g Sl
slogbs) b @lmelS sbiloand der il
15U oy Banl pols adllas 45 505 D93y (glasmle
a8 e Sl )3 blad (aub (oUdg) 2 ol 2929

85 el (ol (Silwdnd 35k ]
S d9den grhae Jlgw ol pole (hngh Ban gl
> Slodlo il gladge » olal d929 pas b 3929
2 ) b aldyy (i g 59y 495 )5S p 5l
aelllas bl gy (s gy 8L (g 52 43089 ()
b il mutdd lp S0 ddy jore 5 @) Sl
slp B hg) Olo 4 (e D900 wby Eodge
Coudyge gl sin Py 5wl oMbl gglaar

DyS o )3 oy g

@ b Cugy 3 g 095 Culled cuwlie plosl (gly 048l
Cllsd b caliste 1 595 gl ylade )15 5l (BB )93 3929
P el sl ek (S e b oedg )8
39y (olubyy J(Light, CLIN, 2011) deu5 L) b oS 9
Pee ©Sojlul lagby) (rmen g bpadls buy
waagil xS0 18 L)l 390 by silwand
i) ol ol 5 bl alaylble s cd iy
D) ol (89, (Gilwand Bk 5l pleidle 5 Sles
dwodin o )l33lp 5 (sl (639)9 CleMbl el pglate py
9 Mdyd) )9 @le g las b Shy Lad p)d 4

doddo .
Sloxs )3 win pais Sy olgisds (DF) Mg, 505 55516
SpaseS sbglasdle (Shb o ade Pl Sy
b SPW Y L 45\3)91944 f(li 2()1()) Cwl odes ad b
Gomes, Santos ) LS S8 )lA:b u.>|).lo & J"‘?"t_s"’ ub]b
dd’yo dw )I DF «ladss » Ly .(and Rodrigues, 2014
ailje 9 (ERC) )b osd ObjL adlge (SC) lows]
J,J>u94;)>u 9 Cowl 00 JSWJ (IRC) Q;Bb ol w5
xS az o JSb s Cumbe alex l lolgs 4y
.(Acosta, Navarro and Sendra, 2013 ) J)b uiuu) [FYY:
sobiedy gladlo (Sl )3 joy s e85l olless
S o oolazal J3h glad 5 calie olidg, ool

D1 ()l xSy 5 (Sejed cute Sl gy ye ST
SIS paie G lyisa joy yor b wiS aosl den gl
ol gl walisee gy wlsd il b oS cuol by sl )
Ol G55 e diye Jeasly 5 ogelel (3U5 ol
odd &Bly JosB )90 )b bawgs (slodinS pobo & j3
5o &94395 u;l (Chel, Tiwari and Chandra, 2009)
E9 oy &) il I 4 Sefue lalad o)L
Bl o (g yiin Caodl pols 081w cab 34 63 5iuS

Shafavi Moghaddam,” Zomorodian and ‘Tahsildoost,)
Sl 3095 5l 2T ) 55 )5Sl e gily (2019
ded S Shy baedil p Sl e (LBl ol
sl doly ol 3 sl IS 1 lalole ezl U5
Jloind a8l ] 93 6 lame slaplil oS 5 oS
oo b g 48k da o )50 ey o (dled gz )l
2 ol @SB e g b (Sisy wesl sl
Ol aald ool 4 Bytie slalad o ol edddl Ll
S lalas bl bulps oy0lenal,s s o] Lol
(Bagheri, kordiamshidi and_piraste, 2016) b g0
sy owS S abole S plgisdr Gl ol p ogMs
b 2lidy) oS SRl plaidle diwg ) )
ol 355kt 39mte 5 (S (55 e S L
09 SBk g JpuS )5 Sy &5 39 algd S5 leidle
oleidle o)l 3l jl (53] wia a3l JEalS g 5,

1o «Jgl 6 ot crogs Jlw toolwl (g jluw s g g lomo Samyd | 9A



Sl ses! sl 8 (5 umad a0 jgaae Uagw

¥ aed) 4 Sl elolre 45 Sl oxiluS
gl (lp F awus b gillas las S )5 (F 4
2oVl pSP VVe Jolio o e 13 g )9 4 (oalgS
o Juil slalad o3 VB 55 Jlis bl o) 95 )9Sl
S i 2L e Jlo ol 93 15 Jgase
g Cuol o a8)3 Jlai (0 WSg) Y m YU il
2 AL WY celo) Jlo J8 53 sl V5l )l olej
(b VY 55 oloshin ¥ 5 o 8) ol ¥ i)
Y a0y WS VoA @ oyl il Lol 03,8 s
03g9a50 (f duus) W doeus oy 31 3 el cél ials
adlnlS 8P Yoo a Js3 5 sy,
25 058 5:SSke i i) Glajlas p ogde ol
3 ol joy e Gl » Jgee Jlre S S )
(led g9 aangil (Guide, C. 1. 1999) dgus g0 (ow )2

Nabil and) Cowl Jexle Joyd Y-0 )l L)”L“‘ U"‘ alw
DF Slke b olalad o' g )sbds .(Mardaljevic, 2005

Juoyd O=Y DF wdgs (yigy S ojlilay o p ¥ 5l a8
ldy) Glgis ot 00,38 1 5V 5 gy (SIS ojluley

(Guide, C. T, 1999) 3945 g0 478,5 a5 ;5 Cog
3,8das b sl Les ol b bl plosil lalllas dyds g3l
dle.))UJ\.I.wl u»l.wl 29y )9 J)g.l.o& 4 u.:L...wb Lf‘)’. by
S5 0 1y ladllas o le dogs agli s Buaal o ¥ o

d" Fl?ol dl)’. ol lnbol P yd u.lblim;‘.) oo L)“’%

asS e > wb Lad 9 s byl Gl (plewd
eyl o b )Rue 5l gl U cunl o3V puomen 39
loodly dlawlgay dbgy o (gla yas i g 20 001> )18 cumo
D)8 dlee S ol 51 G ya e )0 e ol
P ol duog pilie b dlols puls awsliso b sl
Oliee 9 00 et 2ol <598 L;Lmd.pljwi 5 o, laliwl
398 Smobn La8 ) e Colis ) 0% gaecals,
osiiane yobo &y oS u.;l.m;,w;f 5l uS" .(Heschong, 2012)
ol CAl ) pdaw daly > &S ol (695 4L ol 9 Cul
E ol b o casl (8P gpeste 2 oog) ol 2l
Shafavi Moghaddam, Zomorodian) 3¢ ce odls Oiules

L;Lmubl.&} AL SS dAmd J9]o 5 J(and Tahsildoost, 2019

390 Sloj 03910 g Glowsl Laylpd agil )55 o
g i Spalid g Slinl 095 93 4 (L)l
Wik Coll Cansg S (2Ll lyp Soliwl glo s ls
Mo 58 0Ll 9y )5 59516 4 e o] alex &S
B 5 I3 5 sy Gm s bl 9y ye8 Sl
039 6yl Glawsl Loyl cod g wilo oy laore p> Liad
SlaBlas Cyaods JI5 maw 51 Guxe abds a (gl oS
Las JS ol slyp g 05000 0 G LB j0 5 dulro
Jhxe 90 2 idliplul Cldllas olwl y 335 o odlail
A Al jew Gleid b gbad lubiol jy Seolid § Sl

(Shafavi Moghaddam, Zomorodian and Tahsildoost, 2019) aJ ol el 5> ye8 ColdS @ basye laslgd 1) Jado

_Table 1: criteria related to light sufficiency in the LEED evaluation system (Shafavi Moghaddam, Zomorodian and

.(Tahsildoost, 2019

dals 2y b))l e S
28l 20 ¥l e o) 99 y5S 18 dLad colus Sl ao ) VB BBl > A (DF) jg, s )95
Vo) Yuus s Ve JBlas (absilan ¥ g oo & Sleb )3 (ol Jhuel ) lad colue jl aop VO 8l ¥
S 8Ly g, (S OF - 1) VoS 8 B+ Sl g (S by sl
wWlo lowd blys cod opbilan Y g g A Olelo 13 (50l Jlael 5 b colue jl aoys VO bl . (E)
SIS by WSP Ve Yo o ol
Jlo o Las Jledl gloj dop 0+ J8lis loj sl 1y (uS'gf Yoo J8lis gy jlade a8 Lad 5l sdoys o bad jg) y colds
il b b g oy 00 LS Bl (Goy o o Jsl celo Ve Glus) (sDA)

99 | 1ot cJgl 6 ok qogs Jlw foolwl (g L g g (5 lomo Sus 45



39 395 3955 Ul s o g Ju T i saesls 5 lgal il byl

oialol g 395 )9 CutS 4 bgrpe EMSULe Jlopull g
Tsikra and Andreou) 13,5 (o)l5 (spmas 9 Syl
sl ol S5 e pladlo culel (¢S e (2017
4 adlls ootz a3l (555 ppdbpe o il )
S Lol wlaslsyy (i slales )3 jg) 558 3 es (o)
2 e d2lge diej cpl ) adlllas 39008 L s pS
29 4 borye Blus (58,5123 b g 0 plosil Clalllae 41y
w85 )8 sy 3y90 diej il 3 Iyl iz G,
il oaiiSo s il ials wile  (Bluw ¢le cpl pd sl
25 CEIESs @ig oS Jbyd il ay55 5 (2VL ool
o Eghae 9 Gl 4 ) ye CulS pogMe (b
395 mazglo cla] 4 ol 505 Atts 3945 s bogypo

6 i (2 slaysg) Lolyer g lelis)) )
SBESS )3 g WM Bes )3 jo) 498 golew 1) Cute
e ygd g9 (6y9 laasdll | edlatl )l g, e
S g oy (035 53 jg) y98 yeS 1 AD plpgd 4
Omen g odd yed Juolgd > ,e8l pl ad ply
b pleidle wislojw 5 isle)S sla)l » ie i
5 ub&.o.h 9M0hapatra .(Antoniou and Aik, 2005)
il lp lagly LS L gy e 558l Sladlas
Ol 3 S oy ol ol ol )13 Losige o0
0G5S 0y il S 0y (sl0)S,S (slaody 4S Dy
Ol JAS copiomen WS (0SS 2l S e g 59y )95
d)))‘ L_Q)..a.a u,.\.mlf dl).: u.wMJ ULSL» L:...u}) Lmb.)),:
b 39 (b 65550 5k 4 b ol agly g 0390 lesii Lo
oS sl o a8 el Sk ) s 28T

o) boles 4o slp 1) (55 9y 99 (el by
P g b a gy slagll lp |y calgsy ol
Mohapatra) &S oo polyd did lug el 9 Homibyr (sla youd
9 b sl )»L o g Chinazzo .(ct al, 2018
23315 158 adlllaesjge 1y (s par STl 2 jgy y95 (2l
29 Slaalidy) (w2 gSS Sl g Lo hlite Sl obj) Ban
Gll & ol Ui @ls 39 S9) 9 sy Sl g,
ol 03137y (g STyl el 3 gloy foldio

Toalacali o Mamecsd &Muilaly slol8le 5 5l aslllas
Lo bl i 5l odlatwl po 3l ¢ yimgt cpl .adb oolaiw!
o 4uss st b glalo gl s Sl 15l
QU5 (zmen A5 @l e (leidlu (slagdil p b )os
Sl |yt Yl go & Celo 3 2lidg) IS jlde
sladlas > ¢ pizad (Ahmed, 2021) Cuwl ppbojlae ¥
Mz 5> Silwdend g ()i SeS 4 o) yg 3,Sles
Sloyd 4ol 2l (chyly ladlu g3 )0 g oyd WS
Sblbae (cwyp cpl ) Wb bl e S (b 5>
Uly b oaiSopd (LU g joy s il 5 Ly
L;l.mu»)/lf 2 Lmdi u.l.mb ui;:flg UL.» 5 Ql}yiuﬁ.}b
O 95 (Ssen | (Sl uls S Jlodg 55 ()
il yode g bigy 55 slajlas 5 ligel il STl
Sz 09d Nk Sl glagorwbs gl 2 wb
3 el b AV Sl b Gl (sl ISl ol
Zomorodian and) b oo bgsye o8l byl i 9 i y8
ioy 9 kulud &S (6,500 adlls (Tahsildoost, 2019
aw (Saiis ) hogie o Cuwd a5 b Ll Wb plx]
Gl b ) (Stasen (p i 0diS0pd (L gite 9,8
biwd Gl ) =YY o s ddllas pl ply )
Suk and) 3,8 duogl wemwel oaiSoyd anl S @
Bas )0 293480 g Ol)’}ajui.jb 5,8es Do sl
Olwle iss « Andreouy Tsikra doly pl 10 098 o (555!
idbpo 5 e plalol ) 5 )9 slagplid
oo gl dtwg > Jelse (S lpl & 2g
PRI WIS Lmdi S5 D Sles Wilg o > ax b5
) Sl @l WS el ) par 9 (ol il
aslllas cladiges dile ddlllasdyge duwyde yleidlw a5 Dy
aex l OMie Sy gl (L8 sl jimgh > ol
e oS Cawl Canliol glalole ¢ Gleadls oScas
Dydien Syt 4 byrpe OMSUe g 2lo)S G Sop
OECald) G5y )95 HeS b (lee a3 I )3 CueS iy

1o o Jgl 6 loits ugd Jlw soollwl (5l gt g 5 loso Sasyd | loo



Sl ses! sl 8 (5 umad a0 jgaae Uagw

9J§w¢9§>d~§abul~uw}mﬁ&uwlﬁw
Bl$Se 9 DF 55k 0 plojen sk 4 0poxy o5l
Sl sylews (Vaisi and Kharvari, 2019) 3,038 . ).qsb

Ay SBLSgly) Cubly S lgsar ) gy 4e e
Ay Laplusl (s &Sl S (o0 ol (SN5
@ e Jiled o8BS 0 )95 gte LS lyear )
oS ol 03,8 4l Gldllas ¢ 1yl Glesslo y anb 9
OB )3y B L Slgi e 9y s 2y > 8513
Anl ity oMy g B b eyl b pi
slcudgize 5 Llje wyp 4 ol)Ken g Tabadkani
Srar pialel Qb rizren 5 bgladle )3 ) )9
o] (57 3 Slos 5 L B> )3 (anbo )33 ez i b
3 oLy, claailuol > 58le3 pac el 5,8 )y
03 G g2y pie g Lpadld il lp S5 JB
e 5> Ll dgmg g ) dlesel b oaiSe s il
sob & (Labadkani et al, 2021) by Hlis |y oLSle W
2B e jow ladle sladolinlsS Sl )l lie
Olizmen Lol oS oo ol gy sl 2Lyl lp )

el 0] Sladllas (gly ills

o9 g, ¥
by o5 &9 qulidhyy bld 4 ol guiou
s gl (gylol axels Ll Wbl Tl (60,55,
o9y ool diged Qb &Gl e gily sl 5255
Jo (gylane Sl 1393 JolS 5 3935 A gy o s )
plige Al dus (foomme ;0 g diged Ll Hle aails
5 baias 5l lay] cleodls 5 Ll odlj lassS ¢ (S8
hb als pl &S cuol S5 a4y p3Y 1000,5 cuily sl
bl Jols g 00 caliie Sl 5 3lnl > olaple
Sr9p0 CenSS (igy Ban (Sl 5> i (Sgel
loplalo g 595 598 )98 pogad ) 29290 (e plie
ookl b adllasdjge (sladiges dluwl ¢ yumw 8,5 plox]
i gl 5l WS glacdby 5 shue Gldllas
5 swans l8la 5 5l eolazul b caels) 5 0 (gygls,3

oo 5 €85 bl (il de yei 0je 0 pal cnlid

s92 38586 oy 595 31 o Sy> (slo)S 2 Lad> 4 psboay
Se jgy byl Jols jg) y9 (2lidgy b Led
3 3,5kt (S5 G & ol Sl (55150
S35 Bpas alS 4 g ansh B8 Sk (6 par il
Chinazzo, Wienold ) &S’ 0 SeS leidlw (JS° (S x5l
2 eomiizme Sy Lwly pl > (and Andersen, 2020
380as g spar ptalol Gl 1) 59 o9 2lidg, (sladllas
Bz 03 L8 ) 3y90 e slalaes 3 (5551
bl puplie dlas | dbgype Gladsd wyy dlde )]

oyl o adyss <8 lanl gyl Gy, alidg)
Ol odelcwoddy gl gy (gykad L Hd Phe (gjlome
356 g 039 53,55 0 VL Cuenl I Jolge cpl a5 ol
sl SIS LByt (G551 Byao g 595 558 e 2 g
gobw  glae QUL cupe SRl Lol 2 ogMe
ol (b iz 4 &5 G5y e Ol (20
il (gian j5i 4 il o )0 5 Al Ll ) e
) e sl 55 (28 laplobs comizen Ll
cnl e il ) plesdlo (6551 B pas g 03,5 wal,8
laidlo 4 G5y 98 (b Hlude a5 aily Jlebbl (pudioee
oS 3980 w85 i 3 iyl 3 e 4 S
obls opScue (Jeonlh )l (S adlaie o l8l &
Nasrollahi and) 33,5 il jlaenl @565 el cul (oo
5 Sl ol > Ml BB g, ye - (Shoki, 2016
2l el bee S bul rzren 5 Qs pa
12 IS Lol Jale du 351 slal 5 S5 ooty ol
9 590 09 5B e Al 9y yg CueS g CudsS
9 P b yp S L e odomn Jdodigd oo
adlas 3 cwl gl G 5l Qlial Glojen 5k 4
el gy yobaiods 5o )95 yeSB I Kharvari o Vaisi
(WFR) Lad oS a4y 05 s Cnns (e 5 jlslias]
o3kl ¢l ol S5 595 (o ) yie b (3loiiy
CudeS SS9 8L (sl Gy Gl oMo 0
WER o8 3l ol gols )5 )15 (b)) 2590 59, 598
s ) sl llial bl 2 ol e 335 b
103 Y=V pw WER aigy edgdme kil )5 4
S 1y s e b 5 o350y i o5 33 s

lol | 1rol (Jgl o loub cogs Jluw tsollnl (5w g g (g loso Saa 48



39 395 3955 Ul s o g Ju T i saesls 5 lgal il byl

2 byt Casbga 6 B 00D Spe bilan Vg
ot 53 ewop 2y90 Sbodiges 4 bgye sl Sy
D)LO«.:) J9A> )2 Ltbu‘y] LY Jo}g)p ‘_gl.lbdgm 9 Y D)wa)
GB aw o oodd (sl i lapoe cawl 0l ob)gi A
adllas )3 .l oadodblis VgV sla IS5 > gl
Olesl ).ul., bl caa 4 BN Bus was gl ol
Jolos 3l e b e glaals > Lab ol
Cudlads 5 Colus pdlas wlai (6,500 Jls! Saslie
A il e o 53 o )3 IG5 oo oS 0t g Loy

22 by (glnd skl b (g jlodanss §) Jols 28 (slaosls

W85 )18 Jdotign 15 3550 59y 599 595
gy @ barpe SlMbl ol iagh 2l sl
9 2 0 e cplps JlRles 0 DE el b lalas
386 1pg> o 5 ol syl 2 gl cdls) (il e clls
5] ] i sl [S5bLE 3,8 (sl (s
el Glpsa s olgl | 1S)5 5 535k @l o
o dasgl U S o 18 el e (gjlome
2 Sileded ()5 gohw 9y p s S Cueal
ilotand o) S ool (el VD) 5lil glis)
295 WY b (ol 286 5 el gyl el 9> oy
S o8 ) J Jad e gl Gy ol Jels g cul
e rpsS 3l wosls a8 cunl (olaced o gy S e023)9,8
AL WY o A Clels o ad ja cdls oy iosw 4

gl dg2g balpd 53 sale calpd jl8le 5 53 0 (il Jae slaals ) S
Fig 1: Houses modeled in Design Builder software in the presence of a porch.
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Fig 2: Houses modeled in Design Builder software in conditions without a porch.
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Table 2: Specifications and features of selected rooms in Ganjeizadeh, Ghadaki and Behnam houses.

el ] bl S5 )P Rex b colus glis))
ObeSa5 dpd o5 G Caows I Jd OF/YA LA
03l (gleoes Y gl S Gy oo | Jsl YAIYY YYD
¥ gl oW oy Cans ]| Js! Ye/o- /Yo
dul>)l~ > Cwow )I £9d V& [OA AR
JERY
Y Spar o G Caouws I pyd T¥/VE AR
plige Cawlyy L1 e Caow I Jol /0. AL

plia 9 (538 3l gl ladls > lagll 4 bgiye sla S ¥ Jgio
Table 3: The shapes of the porches in the houses of Ganjaeizadeh, Ghadaki and Behnam
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Fig 3: The studied potches in the houses of Behnam, Ghadaki and Ganjeizadeh
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Table 4: Specifications of the studied porches in the
houses of Behnam, Ghadaki and Ganjeizadeh
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Table 5: The amount of DF in the investigated rooms of Behnam, Ghadaki and Ganjeizadeh houses
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Table 6: Comparison of DF difference in both simulation modes in summer and winter seasons
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