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Fig. 1 From the radiation to the presence of light in the architectural context

[ how light enters ]

facing of light with presence of light in
the structure space
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Table 1: Research background

Year  Author Title Significant points Conclusion

Research
validitv

Quantitative investigation ~ The effect of color on visual

i i a
through climate-based daylic comfort based on daylight The direct effect of stained glass ¢

S Hosseini & metrics of visual comfort du  indicators - Investigating the Qynamlc |nd|§:ators of light and
o . . increase of visual comfort - the
N etal to colorful glassnd orosi effect of stained glass color .

. ; . S . —._difference between the colors used

windows in Iranian combination on glare to optimiz T
- . glasses based on climatic indicatc
architecture visual comfort

~ . Evaluating the impact of the Study of the relationship between Comparative correspondence betw
— Turani T . ) i ;
S et al atrium inclination angel on  angles of atrium and the depth c the illuminance simulated by softwe——

visual comfort of students b daylight penetration - Simulation ¢ and the illuminance measured intl b
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the effectiveness of daylight  atrium daylight of a school using field study - Verification of researc
educational buildings of ~ Daysim and Radiance software findings (simulation of daylight) witl
Tehran (a field study and Comparison of the results of  an approximation of 2% - Providin
simulation). simulation and field study all aspects of illuminance, optima

depth of penetration and uniformit

Reasons for physical resilience: flexit
Factors affecting urban resilience structure, strength, continuous
spatial resilience - Factors affectir restoration, and functional conformity
the resilience of physical factorsi Reasons for social resilience: divers

Spatial resilience In tradition

5 Shirani . : the bazaar - Factors affecting thiland-uses tailored to contemporary ne
o bazaars; case study: Esfah . . - o )
Y etal ) resilience of social factors in the accessibility and movement in space,
Qeisariye Bazaar. Lo : X
bazaar - Investigating the existence of environmental comfort,
aforementioned factors in the Gra  attention to aesthetic factors, uniqut €
Bazaar of Isfahan. LGHQWLW\ FXVWRPH
and sense of attachment
The analygls of dayllght Features of Qajar Houses - Acceptable level of average q::'lylllg a
~ . factor and illumination in - L illuminance - no need for artificial
o Gorji & . o Modeling of natural lighting in S .
o Iranian traditional . - . light in 76% of spaces studied - b
N etal . . four Qajar houses using differe ) X
architecture, case Studies software Visual comfort resulting from ——
Qajar era houses, Qazvin, | ' balanced light distribution.
Bazaar architecture - lightin ~ Sequence of spaces using light - optii g
0 .. The role of natural lighting ir architecture - how to use lightintt  use of natural light according to the——
o Hosseini . . . A )
o etal Islamic archlye_cture (a cast m_arket - _the evolution of using Il_gl fun_ctlorj of the market - smart use o
o study of traditional bazaar) in architecture - the relationship daylight is the reason for the survival
between light and movement commercial spaces
The use of sky lightrorientation of g
Analvsis of davlighting in  SPaCes in accordance with the mot:
ITe) Effects of Architectural Desic y Y9 9 of the sun, based on the priorities
o Tahbaz X - = GLIIHUHQW VSDFH . . —_—
o on Daylight Fantasy in Iranie . functions - controlling the depth o
Y etal " house (useful daylight : : .
Traditional Houses. . . daylight penetration with the shap:
illuminance) ’ o X
size and position of the daylight-
catcher
Designing the space and architectt g
details in order to receive the bes
The effect of architectura Investigating the level of dayligt distribution of daylight in all seasor
ot Tahbaz & details on daylight and daylight distribution in the and hours - Providing the pleasar
& etal distribution Shah-1HVKLQ URRP R quality of daylight in accordance wi
inside a room House the trajectory of the sun. Entrance
light through the Sash window,
provision of the right depth of light
Differences between the data obtai
. . .. from simulation and experimental
0o Giovanni  Daylighting contribution fo Field stud_y .Of daylight _qua!lty " data tlower level of daylight reporte p
= : . L ... an old building and validation o . . ;
o Ciampi & et energy saving in a historic . by simulation than the experiment
Y o2 Dialux software based on .
al building experimental data data - Compliance of the changes
P the level of daylight with the day ar
hour assessed
Requirements for access to natt Provision of an algorithm for
A new method for achievinclight - Natural daylight assessm¢  calculating the optimal ratio of
< Miri daylight in working spaces k units - Software used for modeli window area to wall area and optin b
S Etal finding the efficient type anc and analysis of daylight - Desig room depth based on type, directic
o size of windows, shading process to achieve the minimui geographical specifications, locatic
systems and depth of roonr  acceptable conditions in the in the building and external barriers
workplace space.
Lower temperature of the Grand
Bazaar than the local temperature @
Field measurement (measurem summer - Successful control of da——
of temperature, humidity and a temperature fluctuations and prop b
< . Climatic Architecture of velocity) in the part of ventilation in the Bazaatthe
. Nekoui " . . - .
S et al Traditional bazaar a fieldwot Qeysarriyeh Bazaar - performance of Timcheh likes the——

of Isfahan Caesarea Bazai characteristics of Qeysarriyeh performance of Atrium in modern
Bazaar - analysis of comfort in marketstbeing in accordance witt
specified spaces. thermal needs - Possibility of lonc C
stay in spite of unfavorable climati
conditions.
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Investlgathn of th‘? dayllghtlng_( The importance of access to daylic
spaces with sunlight-catcher ir : o a
. - : .. and the share of skight +provision
terms of illuminance, uniformity . - I
S - . L of more light in the warm season a
< Natural lighting in traditional of light distribution and control c . .
‘-| Tahbaz : ) use of daylight-catcher in the colc b
o houses of Kashan Case stu  glare- the relationship betweet
Y etal . . . R season - depth of all spaces less t|
Ameri House illuminance and the distribution X ;
. ) the depth of light penetration - cont
natural light with the . L9
P . of light distribution, contrast betwee
characteristics of daylight-catch L
lighting and glare
and geometry of space.
Investigating the daylight-catche Efficiency .Of Rozan (orifice), the
. type, location and shape of Roza a
used in the Gonbad-Khaneh of 1 : e
) . . affecting the quantitative and
mosque - Simulating the daylig| e ; N
. ; . qualitative presence of light - the rc
™ . Assessment of daylight role in the Qoba Mosque using : L
< Humanirad ! g . . . 2 of the functional presence of light i
o creating spiritual mood in Readiness softwareinvestigating - ; . .
Y etal X ST meeting material and existential ne:
contemporary mosques. the daylight distribution in the . - :
; . - to fix spiritual needs in the mosque——
Karbandi dometthe relationshig . -
. response to the aesthetic needs ¢
between the pattern of light - C
R . psychological effects of light in the
distribution and the worship spa .
worship space
The appropriateness of the lighting g
Investigating and comparing hoold houses according to their direct
. light is distributed by different and dimensions - the applicability
™ Measurement and analyzin . . - R .
< Kazemzadel . o daylight-catchers in the rooms odaylight to provide lighting - adoptir.
o daylight condition in " - :
I etal " traditional building (by the  the name of Shah-Neshin for spac
traditional Kerman houses .~ . . - )
directions of south, and west at  with proper lighting due to having
Shah-Neshin room) better lighting and thermal conditio
in all seasons.
Qeysarriyeh Bazaar as a complet
Sewed A study on the design of  Familiarity with spaces in the body for understanding the sense
et Yy Iranian traditional bazaars bazaar - Hierarchy in the bazaa space - using the foundations of
o mehdi ) . ~ . . ) L \ X
Y etal (case study: Qeysarie Baze Features of Qeysarriyeh Bazaal spatial _relatlonshlp in today's desig——
of Isfahan) Isfahan - to avoid wasting manpower, energ
and capital
Investigating the form, orientatic Variety of methods of using daviial 2
™ Nabavi & Daylight Design Strategie:and design measures for the us in Iran>i/an architecture in agcor()j/a?m
S A Lesson from daylight in houses in warm anc . . T
Y etal . o : with climate +use of daylight in
Iranian Traditional House: dry zones - daylight sequence - .
i space in any possible way
(spatial arrangement) -
The emergence of Ottoman ba Significant (_jlffer_enc_e betweenthe .
liahting in histori h he ch o levels of daylight in different space:
8 Tsikaloudak Daylighting in historic ouses - the characteristics o Strong relationship between daylig p
S &etal bathhouses: the case ol lighting in the bathroom - and use of spaces - Symbolic role
N ottoman hamam recording daylight in different . P >y -
. light - Darkness to light excursion
spaces of the bathroom in lux : : L .
according to Muslim religious rites
Functional and physical Enjoying the thermal, visual and g
o~ Nabavi & Daylight and Opening characteristics of residential psychological benefits of light - 67——
S etal in Traditional Houses in houses in Yazd - design strateg of the thirty houses studied are in t
o Yazd, Iran for using daylight in the area - best conditions for using natural lig——
characteristics of openings in terms of orientation.
The confrontation between traditior
. . . Iranian architecture and modern
L Design strategies used in the . - .
Application of transparenc - > . architecture in the use of daylight
. o traditional Iranian architecture . 7
o ) . to increase Day-Lighting - ; . creation of dark spots and limitedng
=  H.Arjmandi o (public and private) in order to u ; )
o level of interior spaces of L g .~ of daylight-catchers in modern spau
Y &etal . . daylight in the regiontstudying - .
dwellings in Tehran a . . +conversion of public spaces to
daylight and transparency in .
lesson from the past . . completely transparent spaces (vis
contemporary Iranian architectu i .
access) - use of artificial light durin
the day .
Software-based daylight analys Architects can use software befor
. . designing to purposefully design
techniquesztcalculation of . .
N e . space in order to use useful daylig b
o . The daylighting dashboarg dynamic light Indicators -
- Reinhart . 4 . d X - ) control glare and regulate therma——
o a simulation- based desig residents' behavior and visual I .
N etal zones - the possibility of comparin

analysis for daylit spaces comfort +glare analysis - energ
efficiency - Functionality of
daylight simulation tools.

the output data obtained from the
simulation of daylight and heat wit
UHVLGHQWYVY EHK

* (It is valid based on the a. research topic, b. research method, and c. case study)
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guantitative factors affecting the entrance of light-dependent quality of the daylight
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to change the behavior of light
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and contrast) (vertical or horizonta visior)

Fig. 2 Quantitative factors affecting the entrance of light-dependent quality of the daylight, (Amini badr,
mokhtabad, majedi & sattari, 2017, 40)
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Fig. 4 Components affecting light analysis in the realm of presence, based on (Mahvash,2014)
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Fig. 5 Types of light-catchers in traditional Iranian markets
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Fig 11. Classification of the entrances of light in Qeysarriyeh Rasteh and Charsooq
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Table 2: Simulation of daylight
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Table 3: Analysis of daylight simulation in Qeysarriyeh Rasteh and Charsooq
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Table 4: Numerical analysis of the amount of light received (lux)
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Table 5: Simulation of the average Useful Daylight Illuminance (UDI) for the whole working time of year at
different levels

UDI<100

UDI100-2000

UDI>2000

+0.00 m +0.70 m +1.40m +2.10 m +2.80 m +3.60 m

Elevation
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Table6: Share of space in the distribution of light by months
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/LIJKW DV WKH PRVW SHUYDVLYH QDWXUDO HOHPHQW SOD\V DQ
experience of space. The important place of this phenomenon in various sciences,
religions, philosophies, and, above all, its role in perceiving the visual, and
environmental effects of architectural spaces is significant. The presence of light and
aesthetic perception of space in magnificent Iranian architectural spaces reflect the
knowledge and skills of their architects in the use of light. In fact, the wise use of light

is one of the significant characteristics of Iranian historical architectural spaces. In
addition to providing lighting, in traditional Persian architecture, the use of daylight has
met the climatic, physical, psychological, and aesthetic needs. In this regard, Iranian
architects have been successful in creative use of light in interior spaces. Various
combinations of light entrances confirm this claim. The present study attempts to
examine the qualitative and quantitative role of light in a certain type of Safavid
architecture, i.e. Rasteh and Charsooq of the Grand (Qeysarriyeh) Bazaar of Isfahan by
scrutinizing the relationship of light and its origins with its functional purposes. The
Grand Bazaar is an example of a certain type of architecture that stimulates human
senses through its spatial arrangement and architectural components. It is comprised of
massive arches that provoke the imagination by a sequence of lights and shadows in
curved hallways, and create a kind of expectation in people dragging them to the bazaar
intersection rich in light entered from the dome aperture.

The present study aims at investigating the quantity and quality of daylight, and
different functions of light in apertures according to the behavior and use of daylight in

a public-commercial space where using different types of apertures is limited due to the
specific functions. Part of this study is performed using a descriptive-analytical method
and another part is conducted through software analysis in which natural light is
simulated in specific dates and at given times throughout a year. Therefore, the
guantitative indicators of daylight are assessed using Honeybee and Ladybug plugins,
and Radiance engine. Proper lighting quality means a state in which efficiency,
legibility, and optimal energy consumption are enhanced and the space attractiveness
DQG \RXWKIXOQHVYVY DV ZHOO DV UHVLGHQWVY ZHOOEHLQJ LV LI
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First, to achieve a constant pattern to simulate the changes of daylight in a building, the
software was programmed for two specific days of the year when the sun is at its highest
and lowest altitudes; i.e. June 21 and December 21. To analyze the pattern of changes
in daylight, simulations are performed at three times of the day, including 9 a.m., 12
p.m., and 3 p.m.

Evaluation of daylight can be studied in two types of static and dynamic characteristics.
Since the quantity and quality of daylight vary at each moment, there are limitations for
static evaluations, and today, the dynamic simulation is more widely used by users.
Therefore, the Useful Daylight llluminance (UDI100-2000) unit, which is one of the
dynamic indicators, was considered a good option. This indicator shows how long the
natural light in the building is useful during occupancy hours (between 100 and 2000
lux).

Results show that there is a specific pattern for using and keeping the daylight in space.
The combination of walls and ceiling apertures helps to provide suitable lighting during
the working hours in Rasteh of the Grand (Qeysarriyeh) Bazaar in Isfahan throughout
the year and during all seasons. As a result, the share of daylight intervals throughout
the year are almost constant, and no significant difference is observed in the share of
daylight received with the change in season. Also, the amount of daylight received in
more than 70% of Rasteh area during 50% of the working hours is between 100 and
2000 lux, indicating a good level of natural lighting in space.

The Grand Bazaar is one of the places where the concept of time is perceived. Lighting
analyses show that the rhythm and the angle of sunrays along the paths is the most
important factor for guiding people who are not visually connected to the outside to
understand the time and space direction. Despite the limitations that the Grand Bazaar
and its specific functions face in applying various types of light apertures, the results of
this study show that the designers have considered the light quantity and quality of
bazaar since the early stages of design and they have purposefully and practically
designed and programmed the use of natural light in the Grand (Qeysarriyeh) Bazaar.
The ideas used in this building can be modernized and architects can use them in
designing public spaces.

Key words:

Light architecture, Daylighting, Natural lighting, Quantitative units of evaluating
daylight, Qeysarriyeh rasteh, Bazaar of Isfahan
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