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Course Name

Architectural Design (1)

Building Construction (1)

Architectural Theories (1)

Craphics& Visual Skills (1)

Computer Applications in
Architecture

Scientific Thinking&:
Technical Beports

Structur e Analysis
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Architectural Design (2)

Building Construction {2)

History of Architectural (1)

S-llﬂﬂe 5 S.h ‘dw&
Perspective

Properties and Sirength of
Materials

Surveying
Total




-%‘jﬁdjt! _. ’f” + L ‘ﬁ'.‘-’_’ﬂjj 5;‘;

Second Year
First Term

A 48 il
d g%l sy Juaail

Clada wilelu
o et

S

(3) (5 ems ol

(3) gl siuid]

(2) i jlas Sl i

ibeal b 3 A gt
(2) apey

ol Sall

Ligdl y il

aaluall dile 200
il y

Course Name

Architectural Design (3)

Building Construction (3)

Ar chilectural Theories (2)

Graphics & Visual Skills (Z)

Envirommental Control

Engineer & the
Enviromment

Reinforced Conorete &
Foundations
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Course Name

Architectural Design (4)

Building Constroction ()

History of Architectural (Z)

Urban Planning (1)

Interior Design

Stesl Structure

Total

suwmmer Training (13 for 3 weeks
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ARC311

Ar chiteetural Design (5)

ARC312

Waorking Drawings (1)

ARC313

Architectural Theories (3)

ARC314

Technical Installations (1)

ARC315

Technical Specifications

ARC316
X

Elective (1)

Total
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Working Drawings (2}
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Technical Installations (2)
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simple pendulum

Hooks law

TUBE FILED WITH OIL

Speed of sound in air TUNING
FORK-OPEN TUBE

THERMOMETER

HEATER
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DC Power supply

2-Meter pridge
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Bread board+Multimeter
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This area is considered fo be of great vakue historically, as khedive ismal was the one who revived
estabished the Abdeen Palace in that area and was pianned in a radiol way such os the Eutope
this area i centered on the city.of Calo and the important paths of the city.
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This project aims 16 creafe g lung that will serve as an outlet for those (Users and inhabitants in this place and be
an rban area where If can be maved and engage in sockal activities without atfecting traffic in f
opera square area s characlerized by a very crowded ond densely populated orea and d
green areas or gathering points that ditinguish that urbon area, as there Is on opera g
concrete bulding consisting of § fioors butls not used well due 1o The heavy overcrowding o
large number of sreet vendors
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at orea and a

B The opera square area is characterzed by a very crowded and densely popu
A any green oreas or gathering points that distinguish that urban area, as there

led area and does not have
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\ \ lorge number of siteet vendors.
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SUSTAINABILITY ‘

The project 1o deveiop the area of the Ope

| Square and between Ihe building of the Ope

| Garage and Al Ataba and the re-use of the two
y buildings will posifively return 1o the econor

POLLUTION + HUSTLE
—

he worid, which heips 10
teduce polltion rates sigrificantly as the orea lacks the.
Qp Presence of pianned and organized green spaces. The
¥ development of the ¢ Squore with A-Azhor Pork

s of Cairo fo reduce ifs

lowered by the govemment
burdens such os faxes, while providir
oppos

Unused garages, in addifion 1o that, wl r
gorages and make them oganized ¢
saces i Ihe: cenler.of the Egyption
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The region lacks enfertainment and picnic places for
the cllizens, which we seek fo gef rd of by providing
recreational places for the peopl
fourth and #fth foors of the g
re-used as organized ond safe recr

pa
and makes them feel belonging fo 1
helps to improve Of fhe social
citizens within the fegion.
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FIRST FLOOR PLAN HEIH FLOOR PLAN " ROOF FLOOR PLAN

- - The Concept of redeveloping the area between

OU r v‘slon the garage of Al Ataba and the opera and the
opera square has an environmental dimension, as

We aim from this proposal to achieve we sirive to create a second lung in Cairo, one of

N the most polluted and congested cities in the world,
several QOOIS that conifribute o the which helps fo reduce pollution rates significantly as

sustainable development of tThe the area lacks the presence of planned and orga-
opera sgquare. through the following nized green spaces. The development of the Opera
points. and We focused on three Square with Al-Azhar Park will be considered the
important points. which are the frue lungs of Cairo to reduce its pollution rates.

environment. economy and society

The region lacks enferfainment and picnic places
for the citizens, which we seek to getrid of by provid-
ing recreational places for the people of the region
in The fourth and fifth floors of the garage buildings,
where they are re-used as organized and safe recre-
ational spaces. which makes the people of the
region happy and makes them feel belonging to
that place as it helps to improve Of the social rela-
tions between citizens within the region_

The project tfo develop the area of the Opera
Sguare and between fthe building of the
Opera Garage and Al Ataba and the re-use of
the two buildings will positively refurm fo ithe
economic revitalization of the area because it
will provide organized places for the sireet
vendors that are lowered by the government
and have no burdens such as taxes, while pro-
viding many job opportfunifies in the reocrga-
nized area inside Unused garages. in addifion
fo that, will revive garages and make them
organized commercial spaces in the cenfer of
the Egvyptian capital, Cairo.
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Challenges

Despite the privileged location of the Opera Square, as it is located in the heart of
Cairo near many commercial centers and markets, in addition to the fact that it
faces many challenges that represent obstacles in the way of developing the field
and the most important of these challenges :

1-OVERLAPPING Landuse, If you take a tour around the Opera Square, you will not be able
to determine the places of land use in the square, as there is a complex overlap between all
uses, as the roads designated for pedestrians, most of them are either for street vendors or for
private transport vehicles, and the places designated for housing have turned info commer-
cial places and even the Azbakeya Park has turned info an area Commercial, and the main
road designated for cars is the most testimony to this, as we find it suffers from traffic paralysis
most of the peak times.

2- Sireet vendors, This is one of the most important and complex obstacles. Indeed, despite
the governments 'attempt to issue laws to curb this phenomenon, they still exist to this day,
and this phenomenon harms the culiural form of Cairo and also coniributes to some traffic
problems and increased pollution rates.

3-Poliution & Noise are among the problems in the opera field, as the area lacks green areas
that reduce the pollution of carbon emissions from cars and the noise resulting from the
inferference of uses and the street vendors scattered throughout the day.

POLLUTION
& Noise

STREET |
VENDORS




Historically

This area is considered to be of great value historically, as khedive Ismail was the
one who revived this area and established the Abdeen Palace in that area and
was planned in a radial way such as the European cities and this area is centered
on the city of Cairo and the important paths of the city.

The region gained inferest and fame by establishing the first opera in Egypt, which
was known as the Khedive or Royal Opera House and was considered the first
opera house in Africa and the Middle East in 1869, but it was completely burned
downin 1971.

The site of the old opera house still exists, except that a multi-storey garage has
been built for cars with a "normal” shape, in contrast to the distinctive shape that
was characteristic of the opera house, but the square that the opera was
overlooking still retains its old name (Opera Square).
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Sustainability

Sustainabllity is one of the main objectives of this proposal that Fes———
we sought to achieve from the start of the idea and this is not

only across the site creating not only a controlled micro-climate,

but acheveing all sustainability goals which promote the social ,

cultural and enhance health and happiness for all and reduse

energy use and carbon emissions,and while creating a unique

image for the neighborhood.

All this quadilifies the project to obtain a certificate platinum of LEED
for core and shell ,and evaluation 87.
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Urban Approcah

This project aims to create a lung that will serve as an outlet for those (Users and inhabitants in this i ]
place and be an urban area where it can be moved and engage in social activities without
affecting traffic in the area, The opera square area is characterized by a very crowded and |

| densely populated area and does not have any green areas or gathering points that distinguish £

i

3

that urban areaq, as there is an opera garage, which is a concrete building consisting of 5 floors ;‘
but is not used well due to the heavy overcrowding of that area and a large number of street [
vendors. 4

The Concept of redeveloping the area between the garage of Al Ataba and the opera and the
opera square has an environmental dimension, as we sirive to create a second lung in Cairo,
one of the most polluted and congested cities in the world, which helps fo reduce pollution rates
significantly as the area lacks the presence of planned and organized green spaces, The i *
5 development of the Opera Square with Al-Azhar Park will be considered the true lungs of Cairo

k2
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2020

Introduction.

“ES office building is designed to be part of its local and citywide environment and to make a responsible contribution
globally, we hope it will set the standard for office design that is Net Zero Carbon and achieves the wellbeing of its
occupants at the fore. We are looking forward to bringing it to fruition.

The building offers 22,200 square meters of leasable office space as well as shared spaces for tenants, including a
meeting room, service spaces, a pantry, and restrooms. With bright colors, some green touches in the interior spaces,
and warm wooden accents, space look and feels clean and efficient. With HVAC, plumbing, electrical, and lighting
systems all engineered for optimal performance, the indoor spaces work with occupants to be energy-efficient and
comfortable.”




Our Vision.

To reach its goal of energy positivity, the building introduces numerous sustainable strategies, many inspired by Passive
strategies, and Islamic architecture. The combination of everything from daylighting to efficient building systems
makes the office incredibly energy-efficient despite a stringent construction budget. Compared to similar commercial

buildings, We set a plan to reduce its energy consumption by 42%. Meanwhile, it will generate 100% of the energy it
requires.
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Site Analysis

“The design process for a Net Zero building starts from a good study for the
project site to make use of all possible points in the site, and confinues
through the decisions taken during the various design stages.",We worked
to make the most of all the features of the site.

Designed with Passive strategies standards in mind, the office building is
orienfed fo take maximum advantage of sun and shade with daylighting
strategies. The size, spacing, and directional placement of the windows all
aim fo minimize energy expenditures by working with the sun for light and
heat whenit's needed, and shade and insulating window freatments when
itis not.

The strategy is to block direct sunlight and guide it around the mass,
creating a shaded plaza in the center of the project for activities and to
minimize the urban heat island effect, using the shaded roof for the
activities area, and take the advantage of shade and shadow with wind
direction to increase airflow inside the project that will enhanced the
thermal performance of the building .cir quality and minimize solar heat
gain.
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FACADES DESIGN

The fagades play a very effective role in increasing energy consumption rates
and achieving thermal comfort for clients inside the space, especially in a hot
dry climate like Egypt, so we have studied a site to take advantage of the it.

The building envelope is designed for high performance, with continuous
insulation and airtight construction to minimize energy use and maximize the
comfort of those using the space. The strategies and technologies used in the
structure came from good research into passive strategies ideas, Islamic
architecture as well as using a new parametric plugin inside Rhino and
Grasshopper called Climatestudio which help us to feature blazing-fast
daylight simulations for testing the design of a facade and reach to perfect

design.

Integrate passive
active systems

Maximize site Ecology

Nurture PNC'’s culture
and drive innovation

Provide access to fresh air,
views and daylight, create a
light-filled work environment

Double skin facade to
() reduces heat gain and
glare.

Shades and protects terrace

below.

Courtyyard & terrace
light-filled outdoor
environment to relax,
socialize,and connect
with nature.

Mass timber CLT construction,

carbon sequestration through
regional materials

Reflect and respect
the City context.

Drive down demand for
Power and Water

Reduced lighting levels
and LED lighting are
used throughout the
building.

irresistable stair to
discourage elevator use
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DAYLIGHT

We took into account the design of the facades the daylight factor, so The building
was shown to be successful at using all available natural daylight, With overcast
conditions producing natural lighting levels with a daylight factor between 1-3 and a
good distribution across the working plane, and sunny conditions producing natural
daylighting levels in the region of 450-500 lux.

The more than 80% of the spaces have a good level of daylight during the day, beside
that there isn’t glare inside spaces, and that will be effective to decrease Internal
lighting load, We use daylight sensor to this reason.

12 AM

Useful Daylight Integral (UDLI) T
Jan Feb Mar  Apr May  Jun

0% 50% 100% Daylight Glare Probability (%) - Hourly
1 Jan 1:00 - 31 Dec 24:00

Daylight Analysis Glare Analysis

ZONING

The building from the inside is divided into office spaces that are subject to
change, There are services core in Building A and another service core in the
building B, each core contains an escape ladder and elevators, the number of
elevators are proportional to the number of users of the building, and there
are bathrooms are available for men, women, and disable in each floor, and
We took care to create a room for prayer on the ground floor.

Each floor contains different service spaces, including a garbage room, an
Electrical room, Server room, Mechanical room, Janitor room and a store.
The first and second floors also contain external terraces that enable users to
enjoy the shaded plaza at the heart of the project.

Zoning

CIRCULATION

The two blocks are connected from the beginning of the third floor, where
their connection constitutes an opportunity for new spaces that are
distinguished by a double views for the plaza in the heart of the project and
the main facade where this space can be used for prominent employees like
CEO. office or meeting room.

There is the covered roof through which we aim to create spaces for activities
for employees during the daily rest period, in a shaded place with good
internal vision in the heart of the project with the continued existence of the
core that contains services.

This coverage was used to place solar panels on 90% of its area in a way that
allows the building to produce electrical energy that exceeds what it
produces, which means that the building will be the first administrative
building in Egypt to produce energy.

Circulation




Achieving Net Zero Building

In our way to achieve Net Zero building we took some steps and used
some strategies among those points are the following

Zero

CARBON | ENERGY | WASTE | WATER

PV P%‘IEL
%o

(o) . energy savings
energy savings AR -
Enhanced Envelope The building oriented with majority g owdll sokir ardy-acclpies
P of glazing facing North for optimal e entire ’°°:h“": genelaes Sf:""°' Chilled Beams
0 daylighting and reduced energy S bURingyslectiicl)

2 loads. 1 o

energy savings .
The bullding Is fully insulated and energy-savings
using efficlent low E glazing , In Chilled beams are used through-
addition to reduced WWR to ensure out the building as the primary
efficlent envelope and reduced cooling strategy to reduce energy
Cooling load. consumption and operating costs.

Passive Solar

Sustainable Landscaping
Adaptive and nafive plants are used
where the selection shall be based
on 4 litre/m2/day , in addition to drip =
irigation system fo ensure oplimized ) : Water Efficiency
Irigation | Plow flow fixtures are used all over
2 the project, greywater system is
installed and treated grey water is
used for imigation

CO2 Occupancy

Control

Ventilation Is reduced when

spaces are not occupled or under 1

oecupied. 4 = : Reduced Plug load
The builidng is committed fo
metering and reduced electricity

consumpfion.

Waste Management

Occupancy Sensors Lightin The building is designed to encourage Air-side Economizer
waste segregation where over 50% of W"h net me1eri/ng

the offices waste can be recycled.
energy savings energy savings
and lighti Reduced lighting levels and LED energy savings
sensors are used in all occupied lighting are used throughout the Condenser water is used for heating
spaces fo reduce lighting when building. and reheating while chilled water is
spaces are not occupied and utilized within the building.
when daylightingis  sufficient.

Strategies and Techniques to Net Zero Building

Achieving Net Zero Building

Architecture & Engineering Occupant
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HEATING&
COOLING TENANT
+high performance glass +irresistable stair to discourage
+high performance walls elevator use
+65% effective heat recovery +daytime office cleaning
+demand controlled ventilation +chiled beam
ventilative cooling +economizer

+Radiant slab cooling +80;% Ig{pto?, 22% desktop
- phantom loads

LIGHTING PV PANEL

BASELINE BUILDING \V :gﬂgyﬁgﬂrﬁ% ?',:?,Xl‘;ﬁg””g 1182 Mwh/year
Dcci i - lighting power
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s _ NET ZERO
100, ENERGY

THE PATH TO NET ZERO ENERGY

The Path To Net Zero Energy




Workspace & COVID-19

CFD Simulations

CFD simulations have been used to understand indoor air flows and design
HVAC systems and indoor environments for comfort and safety.

CFD simulation helped us to ensure sufficient ventilation is achieved in offices,
therefore, enable more informed decision-making when attempting to
manage infection rates of COVID-19 in indoor spaces. Using IESV, we have
modeled many of window opening strategies and configurations with and
without supply and extract air diffusers

CFD simulations helped us to identify possible contamination from occupants
talking, coughing or sneezing, and that helped us in design offices layout in a
healthy and proper way.

Thermal Comfort

The thermal comfort for the occupants of the spaces represents a very
important element in the success of the building design as it expresses the
efficiency of the building performance ,and therefore we tested the
internal voids of the building to make sure that the building achieves the
comfort of the heat for occupants throughout the year.

The design was found to be effective during the year at moving air and
therefore heat gains away from the perimeter of the building and into the
plaza, achieving a typical uniform temperature distribution in the region
26 : 28 C across the office building.

Velocity (m/s)

CFD Simulations

Aug

Thermal Comfort Analysis

First Floor Plan Scale 1:300

Ground Floor Plan Scale 1:200

Second Floor Plan Scale 1:300
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ELEVATIONS

Main Elevation Right Elevation Scale 1:200
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Estidama Team

Ahmed Salem Abdelhamed Ezzat

CEM,LEED-AP, WELL-AP, Senior Mechanical = PhD candidate, LEED GA, PQP, EDGE
Engineer at EHAF Consulting Engineers. EXPERT, Senior Architect at James
Cubitt + Partners.

Manar Eltanbouly Marwa Fathi

PHD candidate, Teaching Assistant. Leed AP, Sustainability Design Engineer
at Khatib & Alami

Soha EL-Yamany

MSc., LEED-AP, PQP, EDGE EXPERT,
Sustainability Specialist

Mahmoud Hamdy
Design Architect at YBA Architects
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