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Chart 1. Thermal Comfort evaluation indices; (Source: According to the Monam, 1390: 21 and Heydari, 1393: 47)
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Table 1: Standard comfort range of selected thermal indics (Source: Heydari and Monam, 1392)

Thermal Sensation Standard Effective Predicted Physiological Equivalent  Assessment With
Temperature Mean Vote Temperature Ashridge Scale

Freezing Less Than 10 Less That 4
Very Cold 10-14/5 -3 4-8 -3
Cold 14/5-17/5 -2 8-13 -2
Relatively cold 17/5-22/2 -1 13-18 -1
Comfort 22/2-25/6 0 18-23 0
Relatively Warm 25/6-30 +1 23-29 +1
Warm 30-34/5 +2 29-35 +2
Very Warm 34/5-37/5 +3 35-41 +3

Hot More Than 37/5 More Than 41
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Table 2: Mean of environmental and specific variables measured in selected neighborhoods

row neishborhood  Season Temperature Relative Wind velocity Clothes activity
g () humidity (%) (m/s) (Clo)  (Met)
| Ali Gholi Ach Winter 21.86 16.86 0.05 0.71 1.72
PORONASA  Gummer 3158 14 0.07 066 197
Winter 13.56 23.81 0.10 0.73 1.81
2 Jolfa
Summer 31.07 18.18 0.04 0.48 1.49
Winter 16.98 24 0.28 0.71 1.73
3 Mardavij
Summer 30.37 27.23 0.01 0.51 1.42
4 Dashtestan Winter 1.87 9.18 0.29 0.73 1.77
Summer 31.15 14.35 0.06 0.51 1.30
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Table 3: SET values of selected neighborhoods separated by hot and cold seasons

Standard Name of

Effective neighborhood Ali Gholi Agha  Jolfa  Mardavij Dashtestan
Temperature Cold season 16/5 17/5 17/9
(centigrade) Warm season 30/5 30/9 30/5
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Table 4: PET values of selected neighborhoods separated by hot and cold seasons

physiological Name of Ali Gholi .

equivalent neighborhood Agha Jolfa  Mardavij Dashtestan
temperature Cold season 21/6 19/3 20/5 21/8
(centigrade) Warm season 36/7 37/2 37/4 35/8
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Table 5: PMV values of selected neighborhoods separated by hot and cold seasons

Predicted Mean Name of Ali Gholi Agha  Jolfa Mardavij  Dashtestan
Vote neighborhood
(PMV) Cold season -172 -0/1 -0/6
‘Warm season 2/9 3 2/8
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Table 6: Neutral Temperature and thermal sensation mean of selected neighborhoods separated by hot and cold
seasons

Raw Neighborhood

Neutral Temperature

Thermal sensation mean

Cold season Warm season Cold season Warm season

\ Ali Gholi Agha 18.1
Y Jolfa -

v Mardavij 17.5
¢ Dashtestan 17.6

29.2 0.24 0.85
28.4 -0.95 0.97
26.5 -0.06 1.07
29.7 0.43 0.35

Anlie (il G O jo Slae glac_ils
ez 5k lad jo joSde aasld auslie 4 05800
A 3 Qi e 5 glo e il BT (B e alxo
A3y g0 Jad 93y 50 a5 by Lt ledol
Foo sbos a—al b 5l 1aS (i sles ol 3)l9
el 50 cpl by b )0 lee cpl o ansl i
2 Lol WS g 0og Bolate Loy gl yo adxs o
Sga L 5o dlxe j0 g a0 V1D 5] B e Al
ol e S Jad ) (eizmes il o Sl az o IV
Lo ] GBMs] 5 005 ekaie BT 15 e aloo 1o Las g0
g z2lo e doxe j0 az 0 F/F lil> aloes (0 a0 ¥ ogu>
5 bl oo liwids Al jo ol Xl az )0 /A 350>
bad 3 mgls e aloe 4 by po SN (g il (0
Juab 50 it Aloma 4 bgsye ol (2 5eS g Gl

b oold ziow lel -A

L Sl slacils s da ools e jliel cys
les ;500 jle 4y 090 o0 sl () Y38l 05 (29 >
s 5l as oS Gl bl hngte 5 (5
o il See glos glaaasli b el Sl gbo sy
Olyie 0l gt (S Gl 9 Sojelsn b Jolae sles
90 SoSa5 Ay g aloe Loz o 50 (e Sl e 2o
2 5 sles Liwly cnl 10 098 00 WS £)5 5 05 Joad
5 5l e slos gloaazli L aslllas 5 50 Olxo
aas il 5l ool bagie 5 Ssslpzed Jolas sloo
P50 dmlie J3 bavgie S S

3,libiw! g lod dad L oxiuw,lic] il

ool e lailin e los acasls o licl Cys
J—ol> a5 (Ll wl slo) it sbo La_asl i



Sbsbad Gl palel condy Lol s b))
Sl sleansls 5l sl b SsSs Siloe

AR I

ASSESSMENT AND ANALYSIS OF THE THERMAL COMFORT
CONDITIONS IN OPEN SPACES OF RESIDENTIAL
NEIGHBORHOODS USING THERMAL INDICATORS

I 121

Sgax U az 1o [V 51 S| pl il oo (i S
i S e 5L slalas jo ol Kol as 0 T/

aaxli by gus sles )5 Jad ;o zusls yo alowe wiile

Syl Gglas et Ll (Dlrs iile ;5 5 005y Dglite 5 lailiwl fse (sles

35
2 ===
- oo «@ <+ SET-Cold Season
15 e
1o === SET-Warm Season

5

0 . . . . emfe= Neutral Temperature-

. Cold season
o\;@ Q}& [b@\ é&*‘
N e %&b & == Xe= Neutral Temperature-
ngg W sz? Warm Season
Neighborhood

Chart 2. Comparing neutral temperature (Comfort Temperature) and SET indices in selected neighborhoods
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Chart 3. Comparing neutral temperature (Comfort Temperature) and PET indices in selected neighborhoods
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Chart 4. Comparing thermal sensation mean of Actual Mean Vote (AMV) and PMV Indices in selected
neighborhoods.
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Table 7: Thermal comfort condition (thermal function) of selected neighborhoods based on thermal indices

Winter Summer
Neighborhood Stand:-;lrd physi.ological Predicted Stand:jlrd physi.ological Predicted
effective equivalent Mean effective equivalent
Mean Vote
temperature temperature Vote temperature temperature
Ali Gholi . . Relatively
Cold Humid Humid Very warm warm
Agha warm
Jolfa Cold Humid Relca(gzely warm Very warm warm
Mardavij Relatively cold Humid Humid warm Very warm  Very warm
Dashtestan Relatively cold Humid Humid warm Very warm warm
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. Quebec
. Wuhan
. RayMan Model
. Stand. Effective Temp (SET%*)
. Physiological Equivalent Temperature (PET)
. Predicted mean vote (PMV)
. ISO-7730 (the International Organization for Standardization)
. Amv (Actual Mean Vote)
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It is a complex and comprehensive topic to reach comfort conditions, and all possible
factors must be kept at an optimum level to achieve it. Comfort in urban open spaces is
one of the main bases of the use of these areas by citizens and creating a suitable
environment for them through protecting against inappropriate climatic conditions
seems essential. Thermal comfort is the comfort desired in this study. Thermal comfort
is one of the essential factors that should be considered in the process of urban open
space design.Urban open spaces should have comfort conditions including thermal
comfort to improve quality otherwise they will turn into dead spaces. Accordingly, in
line with creating the desired space, one of the most significant aspects is designing
open spaces in cities and residential neighborhoods to provide citizens with comfort,
and also paying attention to the quality of these spaces. The quality of the urban open
spaces use depends on multiple factors that among these factors thermal comfort is
particularly important among them. A public space that cannot provide comfort for
users would be used less and even avoided. Therefore, according to the importance of
providing thermal comfort in open spaces of urban and neighborhood, the purpose of
this study is to analyze the thermal comfort conditions of residential open spaces in
Isfahan by using three standard effective thermal temperature indicators, physiological
equivalent temperature, predicted mean vote of winter and summer seasons, and unfold
their performance and thermal behavior. In this paper, four neighborhoods of Ali Gholi
Agha, Jolfa, Mardavij, and Dashtestan in Isfahan have been studied and analyzed. The
research method used in this article is case study in which field surveys and evaluation
of environmental and personal variables of four selected neighborhoods have been
done. In this research, the variables were obtained using measurement, computing, and
questionnaires. The sample size also included residents and users of public open spaces
in selected neighborhoods that one hundred questionnaires used to survey 100
individuals in each field based on the Nichol method. Therefore, in this study, eighty
hundred residents and users of neighborhoods were selected as sample size. Eight
hundred questionnaires were randomly filled out in four neighborhoods of Ali Gholi
Agha, Jolfa, Mardavij, and Dashtestan located in Isfahan city in two hot and cold
seasons. In this regard, the respondents were 52.37% male and 47.63% female, and
their average age was 33.5 years. Also, in this study, the RayMan model version 1.2
was used as computational software to calculate the indices.
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This software uses climate data, personal information, activity, clothing, and
information like latitude and longitude, height above sea level, cloudiness level, etc. to
calculate selected attributes, and then the results are compared with the existing
standards. Then, to validate the data and compare the thermal indices with the results
of field surveys, neutral temperature and average thermal sensation of users are also
obtained. Finally, the validation results of standard effective temperature indicators,
physiological equivalent temperature, and predicted mean vote of open space in Isfahan
neighborhoods showed that field perceptions differ from the results of the index
calculation in some cases, and it does not match with the real situation. In this way,
RayMan's computational program, without considering factors such as thermal
sensation and psychological factors such as behavioral adjustment, expectations,
thermal experiences, duration of presence, mental perception and so on, can be one of
the reasons for the discrepancies of the indices computation results with field
observations. The results also showed that the three indices of standard effective
temperature, physiological equivalent temperature, and predicted mean vote were
independent of each other; the behavioral independence of their data is also evident in
the thermal condition results of the selected neighborhoods. Totally, according to the
analysis of outdoor thermal comfort conditions of residential neighborhoods using
thermal indicators, it was found that the thermal comfort status of the studied
neighborhoods open spaces was not very favorable in both hot and cold seasons; but by
validating and comparing them with the results of field studies, their conditions
changed, and all the neighborhoods except Mardavij are in the comfort zone in the

warm season. Finally, the thermal comfort conditions of the selected neighborhoods
based on the above indices were presented in two hot and cold seasons, and validity
indicators were introduced to evaluate thermal comfort in Isfahan open spaces.

Key words:

Thermal comfort conditions, Residential open space, Standard effective temperature
(SET#*), Physiological equivalent temperature (PET), Predicted mean vote (PMV).

COPYRIGHTS

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

Copyright for this article is retained by the author(s). with publication rights
granted to the Journal of Iranian Architecture & Urbanism. This is an open-access @ ®
article distributed under the tenms and conditions of the Creative Commons

llio (ol 4 plr )l Sy

J,J:u g ;51".‘.)_1' (YA e I:.L'u......\ u.a.....lé 5 dgera .@55 4xl8 :O:.AL.:; “S e ol aolola (Gouma
Sl (63500 digei) J) > sladasls jlealinul b el cdlme jb glad Jl> tulo] Coasy
AVF = WY OMY e lel siled 5 5 lons cole 227 (lgial jp i

DOI: 10.30475/ISATU.2020.103467
URL: hitp://www.isau.ir/article_103467.html




CONTENTS

Identification of Factors Affecting Sociopetality in the Educational Environment of
Architecture and Analyzing the Interaction between Them via F. MCDM (Fuzzy Multiple
Criteria Decision-Making Approach)

Elham Jafari, Hamzeh Gholamalizadeh, Mahmood modiri

Adherence to History in Contemporary Interventions; (Comparison of Several European
Countries and Iran in Contextual Design of Buildings and Collections)
Gholamreza Japalaghi, Asghar Mohammad Moradi, Arash Mohammad-Moradi, Tahereh Jamakloo

The Importance and Application of ''Urban Emotions'' in Urban Design and Planning
Esmat Paikan, MohammadReza Pourjafar

An Inquiry Concerning the Principles of Behavioral and Democratic Urban Spaces; Integrating
the Theories
Mani Sattarzad Fathi, Majid Zarei, Rahim Hashempour

Applying Thematic Analysis to Identify the Experienced Meaning during Routine Movement
through Built Environments
Somayeh Rafiei, Majid Salehinia, Ghasem Motalebi

Determining The Optimum Orientation of Vertical Building Surfaces, Based on Solar Energy
Receiving in The Hot and Humid Climate

(Case Study: Bandar Abbas, Bushehr and Ahwaz Cities)

Hassan Akbari, Fatemeh Sadat Hosseini Nezhad

Assessment and Analysis of the Thermal Comfort Conditions in Open Spaces of Residential
Neighborhoods Using Thermal Indicators

(Case Study: Neighborhoods of Isfahan City)

Fatemeh Alsadat Majidi, Shahin Heidari, Mahmoud Ghalenoei, Maryam Ghasemi Cichani

The Effect of the Existence and Expansion of a Cemetery on Its Adjacent Neighborhoods
(Case Study: of Imamzadeh Soltan Ebrahim Cemetery of Quchan City)
Samaneh Jalilisadrabad' (Corresponding Author), Shadi Shokri Yazdan Abad

Revitalization of the Landscape of Urban Rivers with an Approach to Positive Interaction
between Human and the Natural Environment;

(Case Study: the River of Amol Shahr-roud)

Narges Hamzeh, Hamed Mazaherian, Mohammadsaeid Izadi, Morteza Lotfipour Siahkalroudi

Restudying the Perception Components of Active Frontages in Streetscape Design
(Case Study: Khayam Street in the Middle Urban Fabric of Shiraz, Iran)
Fatemeh Shams, Mahsa Sholeh, Sahand Lotfi, Ali Soltani

Investigating the Relationship between Youth Emotional Intelligence and Their Tendency
Towards Urban Symbols
Nasim Najafi Zarifi, Sanaz litkouhi

Conceptual Analysis of Neighborhood Territory based on Residents’ Perception using
Geographic Information System (GIS)

(Case study: Mashhad Neighborhoods)

Amidoleslam Saghatoleslami

Effect of Gas Types in Double and Triple Pane Windows on Cooling and Heating Loads in
Office Buildings in Hot-Humid, Hot-Dry and Cold Climates in Iran
Jalil Shaeri, Roza Vakilinezhad, Mahmood Yaghoubi

17

37

59

83

97

111

125

137

156

177

191

208

224




Scientific Journal of Iranian Architecture &

Urbanism
Vol. 10, No. 18, Fall & Winter 2020

Licence Holder: Iranian Scientific Association of Architecture & Urbanism
Director-in-Charge: Mohsen Faizi (Professor of Architecture)
Editor- in- Chief: Mostafa Behzadfar (Professor of Urban Design)

Editorial Board

. Behzadfar, Mostafa; Professor of Urban Design, Iran University of Science & Technology.

. Bemanian, Mohammadreza; Professor of Architecture, Tarbiat Modarres University.

. Diba, Darab; Professor of Architecture, Islamic Azad University(Central Branch).

. Etessam, Iraj; Professor of Architecture, Islamic Azad University(Science and Research Branch)

. Faizi, Mohsen; Professor of Architecture, Iran University of Science & Technology.

. Gorji Mahlabani, Yousef; Professor of Architecture, Imam Khomeini International University.

. Hashemnejad, Hashem; Associate Professor of Architecture, Iran University of Science & Technology.
. Khakhzand, Mehdi; Associate Professor of Architecture, Iran University of Science & Technology

. Mazaherian, Hamed; Associate Professor of Architecture, University of Tehran.

10. Memarian, Gholamhossein; Professor of Architecture, Iran University of Science & Technology.
11. Mohammad Moradi, Asghar; Professor of Restoration, Iran University of Science & Technology.
12. Mozaffar, Farhang; Associate Professor of Architecture, Iran University of Science & Technology.

O 001N LN BN =

Editorial Manager: Mehdi Khakhzand, Associate Professor, Iran University of Science & Technology
Editorial Advisor: Yousef Gorji Mahlabani, Professor, Imam Khomeini International University
English Language Editor: Iranian Scientific Association of Architecture & Urbanism

Editorial Expert: Anahita Tabaeian, Ph.D. Candidate in Urban Design

Paging and Formating: Elham Mennati Moheb

Publisher: Iran University of Science and Technology
Number: 50 issues
Price: 500000 Rls

Address: School of Architecture & Environmental Design, Iran University of Science & Technology (IUST),
Narmak, Tehran, Iran.

Postal Code: 13114-16846

Email: iaau@iust.ac.ir

Web Site: www.isau.ir

Phone: (0098-21) 73228235

Fax: (0098-21) 77240468



Scientific Journal of
Iranian Architecture
& Urbanism
Fall & Winter 2020, VOL. 10, NO.18

ISSN: 2228- 589X

Identification of Factors Affecting Sociopetality in the Educational Environment of Architecture and Analyzing the
Interaction between Them via F. MCDM )Fuzzy Multiple Criteria Decision-Making Approach(
Elham Jafari, Hamzeh Gholamalizadeh, Mahmood modiri

Adherence to History in Contemporary Interventions; (Comparison of Several European Countries and Iran in
Contextual Design of Buildings and Collections)
Gholamreza Japalaghi, Asghar Mohammad Moradi, Arash Mohammad-Moradi, Tahereh Jamakloo

The Importance and Application of ""Urban Emotions" in Urban Design and Planning
Esmat Paikan, MohammadReza Pourjafar

An Inquiry Concerning the Principles of Behavioral and Democratic Urban Spaces; Integrating the Theories
Mani Sattarzad Fathi, Majid Zarei, Rahim Hashempour

Applying Thematic Analysis to Identify the Experienced Meaning during Routine Movement through Built Environments
Somaych Rafiei, Majid Salehinia, Ghasem Motalebi

Determining The Optimum Orientation of Vertical Building Surfaces, Based on Solar Energy Receiving in The
Hot and Humid Climate

(Case Study: Bandar Abbas, Bushehr and Ahwaz Cities)

Hassan Akbari, Fatemeh Sadat Hosseini Nezhad

Assessment and Analysis of the Thermal Comfort Conditions in Open Spaces of Residential Neighborhoods Using
Thermal Indicators

(Case Study: Neighborhoods of Isfahan City)

Fatemeh Alsadat Majidi, Shahin Heidari, Mahmoud Ghalenoei, Maryam Ghasemi Cichani

The Effect of the Existence and Expansion of a Cemetery on Its Adjacent Neighborhoods
(Case Study: of Imamzadeh Soltan Ebrahim Cemetery of Quchan City)
Samanch Jalilisadrabad1 (Corresponding Author), Shadi Shokri Yazdan Abad

Revitalization of the Landscape of Urban Rivers with an Approach to Positive Interaction between Human and
the Natural Environment;

(Case Study: the River of Amol Shahr-roud)

Narges Hamzeh, Hamed Mazaherian, Mohammadsaeid Izadi, Morteza Lotfipour Siahkalroudi

Restudying the Perception Components of Active Frontages in Streetscape Design
(Case Study: Khayam Street in the Middle Urban Fabric of Shiraz, Iran)
Fatemeh Shams, Mahsa Sholeh, Sahand Lotfi, Ali Soltani

Investigating the Relationship between Youth Emotional Intelligence and Their Tendency Towards Urban Symbols
Nasim Najafi Zarifi, Sanaz litkouhi

Conceptual Analysis of Neighborhood Territory based on Residents’ Perception using Geographic Information
System (GIS)

(Case study: Mashhad Neighborhoods)

Amidoleslam Saghatoleslami

Effect of Gas Types in Double and Triple Pane Windows on Cooling and Heating Loads in Office Buildings in
Hot-Humid, Hot-Dry and Cold Climates in Iran
Jalil Shaeri, Roza Vakilinezhad, Mahmood Yaghoubi




	P1
	2-2
	7-Heydari
	3-3
	P2

