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ABSTRACT

Daylight is an essential contextual ingredient of place making. Research in daylighting has
recently received major attention for its valuable contribution to the sustainability of the built
environment. Previous research has investigated the role of daylightingrigy esfficiency, its
regional qualities in relation to the fagade configuration, and its contribution to the sense of visual
comfort. This paper argues that appropriate use of daylighting will ensure not only visual and
thermal comfort in an urban settingput also contributes to the place identity and hence
sustainability of urban regeneration projects. The paper identifies the daylight variables that affect
the placemaking process in the urban fabric of the Eastern Mediterranean. Daylight variables in
public open spaces, a combination of sunlight, skylight and the reflected light from the facades and
the ground, are identified. TI8pblar altitude the geometry of sectional profildke reflectance of

the opposing facadeshe width of the streednd the density of the urban built environmearte
applied as the main variables that determine the daylight performance. Located in the historical
Darb atAhmar district, Aslam Square is recently selected as part of one of the rehabilitation
project in Cairo. Tis paper examines the photometric and morphological properties of the existing
configuration using daylight simulation software. Various spherical projections were developed to
represent full 3D visual environment. The paper calculates and analyse&theatiration energy,

the sky diffused energy and the reflected energy in the case study.

Keywords: climate responsivestatic sunshade, smaltale experimental models, sunlit area,
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1. DAYLIGHT PERFORMANCE & PHYSICAL CONTEXT

Daylight performane in an urban context depends on a combination of direct sunlight, diffused
skylight and the reflector of light from the facades and the ground. Daylight literatures identified a
number of technical variables that are related to the characteristicscef @pdiguration that impact

on the daylight performance

1 The frame Configuration Variables

Reflected light of the other building facades is one of the-mgelbgnised strategies that have been
used to illuminate the building interiors and the areas ardwildings (Robbins 1986, Lam 1986).
Matus (1990) has suggested that facades surfaces, as source of reflected light, have a role in the
enhancement of urban open spaces. Tregenza (1995) has also introduceflux $pdhnique of
determining the mean ternal illuminance of space in a sunlit street with an opposing facade. Wa
Gichia (1998) has argued that the opposing facade of the buildings is a potential passive daylighting
device to the internal sphere under clear sky conditions. He stated treftetimnce of the opposing
facadesand thegeometry of the sectional profilese among the main variables that affect daylight
propagation and performance. Similarly, Tsangrasseubs. (1999) have investigated the potential of
vertical soutkoriented &cades to reflect daylight onto the opposing facades under sunny conditions.
Under clear sky conditions, three parameters determine the contribution of the reflective vertical plane
to the total energy. These are the reflection specification of the planerientation, and the
horizontal distance separating this plane from the target point in the space.
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1 The floorscapeConfiguration Variables

Ground plane is also considered a potential source of reflected light that could play an important role
in increasing or decreasing the total amount of light reaching a station point in a room or space
(Robbins 1986, Lam 1986). For dayligting of open spaces, the contribution of ground reflected light to
total energy is mainly influenced bfloorscape (ground plane)surface area, the reflection
specification of the floor materials and the height at which the daylight is calculated. The influence of
the ground reflected light is however diminished for spaces further away from the grouic{wéa

1998). Effective grond reflection, on the other hand, is a function of predominant sky conditions. It
has been stated that horizontal surfaces are more effective on overcast sky conditions, whilst vertical
surfaces are more useful in clear sky conditions (Robbins, 1986).

| The SpaceConfiguration Variables

Studies concerned with the morphological definition of the space have introduced a set of geometrical
variables to evaluate the enclosure quality of the space. A number of such morphological variables,
such as the width tdeight or the height to %2 length ratios, have an influence on the daylight
propagation of the space. Daylight literature has highlighted the impact of built density or the width to
height ratio of the space configuration (street) on the daylight perfoenddekay (1992), for
example, has recommended that the height width relationships to be between 1:1 and 3:1 in built
urban environment if adequate daylight is to be obtained. Sky opening (sky view) factor, which has
been primarily introduced as an urbaralify factor, is also used in prior work as a measure of
daylight availability in the urban fabric (Ratti, 2004) representhegy percentage of the sky visible

from a point(Teller& Azar, 2001, Teller 2003). To explore the impact of built density and skyrass

on the daylight performance of the examined case study, comparative analysis of daylight is
conducted in section 3 between the different locgtedhts within the space.

2.  THE DAYLIGHT SIMULATION MODEL OF ASLAM SQUARE

The regional characteristtsh at endow t he daylight phenomenon
meteorological, seasonal and geographical parameters. Previous studies showed that daylight
performance is directly related to the predominant sky conditions, solar altitudekytieo\eer,
humidity and pollution ratio and the season type (the track of the sun).

The impact of such technical and the environmental variables on the daylight accessibility
energizing the internal (indoor) sphere has been previously explored, yet thareo@n for
investigation such influence in respect to external (outdoor) sphere. This paper examines the daylight
performance in open spaces within the urban fabric in old Cairo. The paper investigates the dynamic
nature of such performance at differdntds of the year.

1 Phase One: The Simulation Workflow

The adopted methodology utilizes a combinatioptaitogrammetri@and CAD software with lighting
simulation tool. Similar integrated approach has been conducted by Mantzairato@004). The
photggrammetricapproach is used to extract the geometry of the building in the lack of the required
detailed architectural drawings of the historical buildings. The understanding of the morphology of
fabric and its features in urban places requires sirphatogrammetricanalysis. Threglimensional

CAD model for the selected case study is created and two dimension CAD drawings in the case of the
Aslam Square are used to set up the digital model (Figure 5). A set of digital photographs of the
facades of the $&cted configuration is used to identify the geometry of the ttirensionalframe

of the space.

Following the exportation of a 3D CAD model in 3D Studio, the second phase of the method was
to assign the photometric properties of the scene. Variabl#ésef@hotometric properties are assigned
to the developed 3D model. The variables are selected from ibeiltinibrary of the selected
simulation software (TOWNSCOPE lll). Information of the reflection and diffusion properties of
materials of Aslam Squaris obtained from the daylighting key textbooks. The percentage of the
quality of opacity was applied equal to 0 in the case of transparent surfaces and 100 for the opaque
materials. The regional characteristics of the daylight is partly identified lynagsthe latitude and
altitude parameters of the target context. The definition was however completed after detailed hourly
meteorological data for the cloud cover, diffused and direct solar energy (vie using thdilméteo
the software) and parameidor the relative humidity and atmosphere turbidity were all fed into the
package. The simulation is primarily conducted to assesssdfm accessand sky opening
characteristics of the developed modeitect, diffuseandreflectedcomponents of daylidghvia solar
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access analytic tool of a selective setting in the Cairene context are simulated for the mid of June and
December.

1 Phase Two: The Case Study Definition

Although traditionally the international significance of Egypt has been ascribed to #ith wé
Pharaonic heritage, the legacy of historic Islamic Cairo has recently awakened growing interest. The
uniqueness of the city has been ascribed to its unequalled density of monuments where supreme
historical value dates to the Middle Ages (Fletcli®96). Located in the old Darb-Ahmar district

in Cairo, the selective Aslam Square is selected as part of a rehabilitation project, recently conducted
by Aga Khan Trust for Culture (AKTC). In order to encourage informal contact and community life,
numbe of objectives has been addressed where the square targets for improvements. Its proximity to
Bab atMahruqg, one of the principal historic gates existed along the eastern side of the Ayyubid city
wall (Figure 1), stems an interest in the area and irspinddea of rereating the old threshold. With

the creation of the Azhar Par k onthisobldccomweton si de
will be re-established and Aslam Square gradually equipped to serve both as pedestrian link and as a
forum for commercial activity and social interacto® ( Si ravo, 2001, p. 45).
Aslam square represents, therefore, an important ingredient of the regeneration of the area. With the
ongoing debate in Cairo on the levels of success and the loss of identificagimilar projects in the

old city, it was decided to select Aslam Square as a case study.

Figure 1: Site plan of Aslam Square in DarbAhmar district/Historic Cairo

Figure 2: The stone Facade of the Islam mosque occupying the noltbendaris of the square
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