A9 olo 315 go (e 03l (P9D § S 0998 () damo ($391aT 9 pole

Ol @8 il 30 (S35 g0 bl oSl 2 5 & Shos )y
(eobsloxe daode 0395 153590 diged)
IS

zahrazamanii@ut.ac.ir
Y -
S bl

rgs?b" 9

AB/FIVY: oy dy g, AB/FITY sl yo g ,b
ouS

Ll o,k 5l oLl pubit e ol pals «Sis 5 0,5 a8l s (5 lone 10 ouldl 5 5 bl slo, a5l (SO i 9B g 4o
u’*‘bjj—' B «.\_»..Jl.ﬁLfA u‘)_QJ fVJj‘ ) LS)S)‘“ JaL».’> L_'>"°"’15| é).‘> O)S.Lo.c d,.ﬁo aslllas J.ol.’> u’*‘bjf RV 9) U”‘ )‘ | 009 6;).41
28,5 15 aalllas 0550 08l 0 3 Sll 5 olS 5 U1 LU izl sles § bl (3 sles auslie p ogdle Lol

ol (3l e g iged anlllas 5l (oS 5 Badod Byt R 099)

Cd slas uXle 5 azsS J3o sloo b )] dlin g sy 0 3550 bl Cgz oz 5l osnl Caws 4 sla s uSojlul 3l by audly
5a>55 slas 5l 5wl ol 5 ile ax 0 FIOY bl sles nuSilie ccils p Slels ylan 10 0l jpe (cwlidlyn oSl )5 oo
slazye /0 bl sles oo o lis oy Jad jo clilsy 3l Jols ol cwl 5 by swlidlen oSl slos 5l ax 0¥/
4o bl 3 cond Cush ) cizmed .l 009y 10,5 oLl e cwlidlse oKl slos (2Kl 5l ax 0 VT § bl 5l 7,5 sles
S oz (ibjlane dele 059> bl i ol 4 il oo Bl i zl5 slad ) i (30 5 o (55> S pslme o o
5SS 4z Ol paie b bl 4 o 0,5 Juad 0 ol idg b bl wls las mls uies ol 00,Slas oldl 0,5
,Q.w‘ooj.g

ble olils 3 5 Slas ¢ Slage ciloly slas o /Y 0,85 WS L (gilwand 5l Jols b @ azg b 16 8 domdi g Cony
J._.JoM&W;ﬂ),aﬁc)lw\)bbsmlslo?o)ﬂw‘smtfwywMmhwb)@w%Pé;ﬁ
sl bl 5l b il s s el gilusl aylo Wil oo Cllas )]

Ly > 3,5kes ol aldl 3,5 o35 o Ll s gl b ol

(Ol Jgim) #0005 olRadls Loy sl yid w5 lore 0aSiils )bkl -
Ol ozl oy sle i s (g lene 0aSiisls woliwl Y


mailto:zahrazamanii@ut.ac.ir

J. Env. Sci. Tech., Vol 22, No.5, July, 2020

Study the Microclimatic Performance of the Courtyard in Tehran
Climate (Case study: Memar Bashi Theological Seminary courtyard)

Zahra Zamani ¥
zahrazamanii@ut.ac.ir

Shahin Heidari 2
Piruz Hanachi 2

Admission Date:September 17, 2016 Date Received: July 17, 2016

Abstract

Background and Objective: Since modifying the outdoor condition has an impact on the indoor
conditions, the objective of the present research is to study the central courtyard as a passive solar
strategy to create microclimate on a scale of an urban block in Tehran climate. By creating
microclimate in the vicinity of the building, its thermal performance could be thus enhanced. In
addition to comparing temperature in the courtyard with that of the outside the building, this research
also studied the influence of water and plants in forming microclimate.

Method: Analysis method is composed of investigating case studies, field measurements and
simulation.

Findings: According to the measurements conducted in four directions of the courtyard under study
and comparing them with the temperature in the lateral street and the mean temperature recorded in
Mehrabad Weather Station in the same time frame, the mean temperature of the courtyard was 4.52 °C
less than that of the street and 4.01 °C less than that of Mehrabad Weather Station. Comparing results
obtained from cold seasons show that temperature of the courtyard was 0.4 °C more than that of the

outer space and 1.f °C more than that recorded in Mehrabad Weather Station. Consequently, Memar

Bashi Theological Seminary courtyard has functioned as a microclimate.

Discussion and Conclusion: with an approximate difference of 0.3°C, simulation results confirm the
microclimate function of Memar Bashi Theological Seminary courtyard. Comparisons between the
influence of water and plants have also indicated that in the hot seasons, plant coverage could decrease
the temperature by 0.9 °C more than what water does.

Keywords: Central Courtyard, Microclimate, Envi-Met, Thermal performance
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Figure 1. distribution of central courtyard around
the world (3).
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Figure 3. Koppen climate classification of Iran (12).
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Figure 4&5. In right picture location and in left one central courtyard of Memarbashi Theological Seminary
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Figure 10. variation of Air temperature in summer
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Figure 14. variation of airflow in summer
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Figure 16. 3d model of Memarbashi Theological Seminary with vegetation (right)- and with water (left)
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Figure 17. comparison between water and vegetation on temperature decrease



Ohes 5 Sboj

A9 olo 315 o AF 0 ylosds coun ) bmo (659095 g pole YA

ol oml el 4Bl oS sy g 05 Jad g0 0 192 by
05 Jad 5o g meldl 03 RS IS slinl) jo 0 Jab o
b e arg b adl ol oo o8l 0 2 olnl (uSe gz o
Sg> 3 S o8 Jab 3 bl jlz)ls Glea bz o
bl 2 Gls plyz Gl ool el 4l e <17
ol gy i JB Cughy Gl Loo 2alS &) Eod
Ol w8l )0 (3L Jlons 0js> (53550 bl iy 0l &
Omby el o, 5 Jabd 3 oy 5 3,00 (garldl 53 5 Shos
iass sy odle ol il 09 g0 095 (3ol sled (o]
L 6551 Spae Olime p Sl (oo i 5l )l (ool Ll
gy 0lo GLds 3oBoS (ol eiomes Bl IS 5G5S
0, Slos g iz Zs 0 g4 1 a5 bl 5 59290 2LS
s st 09 ol paie iy |y bl odldl o 5
Sz ol s e el g3l ale wilgs o dlae oyl
il bl 5l

35 o Dleolid i b 09d o Slptiuy 0ui] slatagly 5o
O30 lasy bl el sl el sl (S ez

bl ag olwls wase slagle and o oolal

Ded asuiie Gl 50 635 e

Reference

1. Taban, m., Pourjafar M., Bemanian,
M., Heidari, Sh. 2014. Determining
Optimal Courtyard Pattern in Dezful
Traditional Houses By Relying on
Shadow Analysis, Bagh-e nazar, Vol.
10, pp. 39-48. (In Persian)

2. Zamani, Z., Heidari, Sh. Hanachi, P.,
2019. Optimizing the Building
Location Arrangement in Urban
Block, in order to Achieve Heat
Mitigation of Yards in Tehran, Journal
of  Environmental Science and
Technology, Vol 21, No.9 PP. 222-
231.

3. Swan, L. Ugursal, V. 20009.
Modelling of end-use  energy
consumption in the residential sector:

S g (5 Ao

oo sl Wil Ole aS @8l o 5 olow] Jole ¥ pols gl yo
sl loms dpale 055> (535 50 bl o lso b > g Zugh,
1235 )18 addllas 3,90 0 pm g )5 Jab g0 30

oo -

Slel o obT e aolidlsn oSyl o oo slod uSilea
Ol ol o 4z D YF/D 5,5 Lad o ool clilo
Jad )3 (S8lyless 055> (635 50 bl 5l oud il gles
Lo sloo jlas oF/OY a5 0 il o a0 Vo/FA 55
59 00 Cd gled (il jlaz 0 F/4Y 5 bl 5l 2>
S sled (Sl Geizmen Sl Sl bl e oSl
5 oo blop lelw jo bl jpe cwlidlsn oK ool
odd il gy (glos (1 Kilee a5 Wil g0 4z FIY 0w Juad
45 allige 4z )3 VIB Sy Jad ;o (S8l loss 059> Ll
a0 Vf s bl jl 7,5 e owe glss jlas,s <4
sl 5V oL e olSn] 5 0 e slod (ySilo
Wugh -

5 ol Loe> Sslre ;0 ohg @ bl [l (o Cush,
P Jad o sl bl jl g bl i os)s
Cosby oSl 31 s 18 Ljis S (slad s Cush,
Gl s Cagby Sy b 4 Lol ol Bl 35 o
S ol ol e ol Sl s Ll 5l gl 5 S5
Ak oo Bl s (LS50 o5 )

deo )b,

e 0 dgam 55 0,5 had jo bl S o ol ey
Y a0 g b o BT ol sl ) gl 5l a8 il
Lo J20 o lso ol (IS job 4 v (o0l 2
o8l Lyl s 4y ol ol 45 e 5 (sLsd 5l yiaS
bz oot o8 e )8 Jad )0 Lol sle oo S5 b 5o
L ol byl o gl o I

055> 50 Gilw a5 Sl slaciloy ol 5l Jol> bl
o (o Sesb) g Les Jole 9o nolo (i (3l Jlesns arele
sl ab>do B (i an bl (pl 00,5 Juad j0 ohg

J_‘,Lc ‘QL_} )I ‘5}_71,4 JcLo cdadlore J.:JD £ slodds J..n.\.u



Y4

e 38 635 30 bl (oonlBl 85 0 Shoe (o)

12.

13.

14.

15.

16.

17.

18.

19.

and thermal comfort simulations. In:
Proceedings of the PLEA 2005, 22"
Conference on Passiveand Low
Energy Architecture, Beirut, Lebanon.
Al-Masri, N., Abu-Hijleh, B., 2012.
Courtyard  housing in  midrise
buildings: environmental assessment
in hot-arid climate. Renew. Sustain.
Energy Rev.16(4),1892-1898.

Soflaei, F., Shokouhian, M., Mofidi
Shemirani, S M., (2016), Investigation
of Iranian traditional courtyard as
passive cooling strategy (a field study
on BS climate), International Journal
of Sustainable Built Environment,
No:5, 99-111.

Bently, Y., Alen, A., Pall, M., Soomk,
G., 2003. Responsible environment
guideline for designer. Tehran. Science
and Technology University. (In

Persian)

Salighe, M., 2004 Simulation of
adaptive house with climate for
Chabahar. Geography and

development Iranian Journal. Vol 2
(4), Zahedan pp. 147-170. (In Persian)
Wilbaux, Q., Lebrun, M., McElhearn,
K., 2000. Marrakesh: The Secret of
Courtyard Houses. Art Creation
Realisation, France.

Knapp, R.G., Spence, J., Chester Ong,
A., 2006. Chinese Houses: The
Architectural Heritage of a Nation.
Tuttle Publishing, Singapore.

Rabbat, N.O., 2010. The Courtyard
House: From Cultural Reference to
Universal Relevance. Ashgate,
Published in Association with the Aga
Khan Program for Islamic
Architecture. Massachusetts Institute
of Technology, USA.

Ahmad, 1., Khetrish, E., Abughres,
S.M. 1985 Thermal analysis of the

10.

11.

A review of modelling techniques.
Renewable and Sustainable Energy
Reviews, Vol. 13, pp. 1819-1835.
Vellinga, M., Oliver, P., Bridge, A.,
2007. Atlas of Vernacular Architecture
of the World. Routledge, USA.
Heidari, Sh., 2010. A deep courtyard
as the best building form for desert
climate, an introduction to effects of
air movement (Case study: Yazd).
Desert Vol.15, pp.19-26.

Muhaisen, A.S., Gadi, M.B., 2006.
Effect of courtyard proportions on
solar heat gain and energy requirement
in the temperate climate of Rome.
Build. Environ. Vol .41, pp.245-253.
Soflaei, F., Shokouhian, M., Mofidi
Shemirani, S M., 2016. Traditional
Iranian courtyards as microclimate
modifiers by considering orientation,
dimensions, and proportions. Frontiers
of Architectural Research. Article in
press.

Meir, LA, 2000. Courtyard
microclimate: a hot arid region case
study. Paper Presented at the
proceedings of the 17th PLEA
International Conference. Cambridge.

Reynolds, J.,, 2002. Courtyards:
Aesthetic, Social, and Thermal
Delight. Wiley.

Rajapaksha, U. An Exploration of
Courtyards for Passive Climate
Control in Non domestic Buildings in
Moderate Climates. Doctoral
dissertation, The School of
Geography, Planning and Architecture,
the  University of  Queensland,
Australia. 2004; pp 121-125.

Tablada, A., Blocken, B., Carmeliet,
J., DeTroyer, F., Verschure, H., 2005.
The influence of courtyard geometry
on air flow and thermal comfort: CFD




ol g ‘sa'l»} A9 olo 315 0 AF 0 ylosds comn j mo (65910 g pole f.

formation of traditional Kashan architecture of old and new houses at

houses, 23, pp.47. (In Persian) Ghadames. Building and Environment,
22. Haji ghasemi, K., 1988. Religious Vol. 20(1), pp. 39-42.

building of Tehran. Tehran, Ministry 20. Olgyay, V., 1963. Design with

of cultural heritage and handicrafts. (In Climate, Princeton NJ: Princeton

Persian) University Press p:6.

21. Forghani, D., Sheibani, M., 2010. The
role of the central courtyard in the



