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Contours Daylight factor on workplane for M,
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Contours Daylight factor on warkplane for P,
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Corours Daylight factor on workplane for W,
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Cortours Daylght tactor on warkplane for W,
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Contours Daybght tactor on warkplane for X,

1 ":H:l !ﬁi IIlIIII Illl III'. lIII|
ak | 'I;' |I I! Il'n
25 | I| |I - ='.
| 1

. : J ﬂfll E.—" jli' .’II

="

0 | ! . !
|]._ -
OFmaan= 1.8 DFminDFmean = 0018 DEmac/DE mean = 770
L8 . L L £ E
o | Ird & 4 4 &
DayBght factor for X, on workplane



TUE
cd/me2
130
a7
73

55 |




Contours Daytight factor on warkplane for \,
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Contours Daylight factor on workplane for A,
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Comouws Daylight factor on workpiane for K
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Contcurs Daylight factor on workplane for A,
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Conteurs Daylight factor on workpiane Tor A,
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Contours Daylight factor on workplane Tor A
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Contours Daylight factar on workplane Tor A,
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Contours Draylight Tactor on workplane Tor B,
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Centours Daylight factar on workplane tor G,
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Contours Daylight factor on workplane for 0
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Contours Daylight factor on workplane for B,
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Contcurs Daylight factor on workplane for E,
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Contours Daylight factor on workplane for G,
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Conteurs Daylight factar on workplane for B,
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Energy Savings by Glazing Type
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Sawed electical energy
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2. Daylighting systems without ghading included
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2. Daylighting systems without shading included
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2. Daylighting systems without shading Included
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Cerview

International Center for
Desert Architecture

affice building

skylight system with holographic
elements

= i =

buildin

This building houses the International
Center for Desert Architecturs  and
Appropriate . Technologies, and  the
Mational Center far Nuclear Safety and
Fadiation Cantral. It is & heavy masonry
canstruction with small openings. The
cifices are entered from arcades which
enclose a sequence of courtyards.,

RO aAaaw oeas

daylight strategy

Several windows and the skylight of the
entrance  hall  are  equipped  with
holographic (HOE) liaht guiding  that
reclirectthe sunlight without causing glare
nor overheating problems. The general
effort is to achieve a good daylight
perfarmmance with a small opening index
o prevant the building from averheating.
This refers ta the daylight strategy of the
entrance hall. A photograph shows an
interior view of an office space as well.

SR AABeEBRA BSEY

multi purpose hall

To  provide  homogenous  daylight
illumination far the entire room, a special
toplight with HOE and additional acrylic
reflectors was placed in the dome of the
multi-purpose-hall.

this buildirg s corirbuted by LB FH Cologne, Germarsy

Cairo, Egypt
30°N, 21°E
sunny

Floorplan of Intemational Center for Desert Architecture and Appropriale Technologies.
The highlighted entrance hall on the top has been aquipped with a HOE-light quiding
element, the room on the bottom has a light quiding window.

g g

Cross-saction showing the dome of the entrance hall with the lantem which is equipped
wilh holographic elements ko shade and to redirsct sunlight
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Wiew from below up tothe bamel- vault in an office room with new window on the right

geneous and glarafree within the rom.

Y o >

Exterior view of the mplight-abwe.t‘ﬁe‘entrance hall with H2E and shading wings.

side. The daylight is reflectad to the ceiling by a HOE-dewvice and distributad homo-

a

N

cross-saction
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building data
siza

number of storias
architect

daylight consultant
yiear of completion

dame
daylight stratagy

2500m

2

Sherif Algohary, Caira
ILB, FH Cclogne
1906

unilateral, toplighting

dimensions 60m/60m/80m
(clepthiwidth height)
room area 26 m*
ficar  yellow ochre, B1%
wall yalow ochra, B0%
diffisar  transhucznt glass
skylight hologram glass
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*Global energy savings in offices buildings by the use of daylighting ,M. Bodart , A. De Herde ,Energy and
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Introduction

The last few decades witnessed remarkable progress in science and technology. This
progress left its mark on the structure of research centers in the world. This progress made
it necessary to reconsider the already existing structures, putting in mind the proper use of
energy, building material and designs as well as working on the internal and external
walls. All of these factors are designed according to specific architectural measurements,
based on the time and place factors. With these factors in mind, new considerations
started to appear aiming at providing the right atmosphere for visual comfort to the staff
members. Heat was also put in mind. These considerations added to the importance of
such studies as the present one.

Research buildings and labs are specifically important for the service they offer to
societies. They use more energy than many other buildings. They use special research
appliances that require enough ventilation and lighting. They also produce radiation more
than other buildings. These research centers and labs may include:

Offices for research work

Labs for scientific measurements and experiments
Libraries and lecture rooms with facilities
Computer labs

Meeting rooms

Stores.

Architectural designs are meant to provide the ideal atmosphere for such research units. It
usually provides good lighting and ventilation as well as the use of the proper material for
building. Architectural environmental designing is thus the art of providing the proper use
of the above mentioned factors to produce an ideas building which will function properly
and which will save energy. It will also protect workers and environment. It was noticed
that this kind of study in necessary for the saving energy and protecting the human factor
as well as the buildings and environment. It aims at saving energy through the proper use
of the natural sources of energy. This proper use of natural energy is achieved through the
proper designs of the right position of the building itself. It is also achieved through
storing solar heat and using in a the right way.

The Problem and the Motives for the Study:

The thesis aims at dealing with two problems:
1) The deficiency existing in designing the radiation research centers.
The high rate of the consumption of energy which costs a lot.

We need highly efficient research buildings which meet the needs of development as well
as the needs of those who work there. Putting these considerations in mind prior to the
actual building of the research center saves a lot of efforts, time and funding. Designing
the right ventilation openings, the quality of the glass used for windows and the right
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direction of the building and the openings will, for positively affect the level of lighting
and the costs. They will also affect the productivity of the institution and the health of the
workers. These considerations will be determined on the basis of the weather,
environment and the workers’ conduct.

The Aim of the Study:

This study aims at reaching a clear idea of the proper function of research architecture
and its developing systems. It also aims at reaching a simple architectural system which
helps architects to evaluate the consumption of energy in the research buildings.

The study aims also at putting a code for the relationship between energy consumption
at research centers and the structure of the building. It also aims at the application of the
system assembled to save energy through the proper use of the natural energy of the solar
heat and light. The study also initiating a guide book for the appropriate designing of
radiation research centers.

The Importance of the Study:

This study is very important because it
provides us with means to the best
productivity levels following the advanced
research methods.

Applied results:

As a result of this study, a new guide book was composed to help architects understand the
architectural designing strategy for building research centers.

New additions were made to the Lawrence Brickley on the internet.

An applied study for one of the research centers in Egypt was written. It aims at saving
energy and providing the natural source of solar light and heat.

Methodology:

This study followed different methods according the nature of the research:
1) The Theoretical part:

Surveying previous studies on the topic to study how they dealt with the different

considerations of measurements and lighting.
2) The experimental part:

It studies the influence of the architectural designing on the rate of energy use
through the use of computer programs and measuring the environmental relationships to
lighting.

3) The applied part:
It initiates a new method to help architects through computer programs to evaluate energy
use and to improve the lighting conditions through applying it to a radiation center in
Egypt. It reaches the conclusion that there is a strong relationship between the good
structure of a building and the use of energy.
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The Scope of the Study:

This thesis limits itself to the study of the influence of the architectural designing on the
structure of the research center. It studies the influence of designing a good structure of a
research center on the consumption of energy. This will save more efforts, money and
will increase the efficiency of the work.

The Results of the research:

This research reached the following conclusions:

The importance of energy and environment in designing research centers.

Constructing a new design to get the highest lever of natural lighting and the minimum of
non-natural energy all year round. This will save funding and efforts and will give better
productivity results.
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