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Congratulations! Your course has been approved by
GBCIL.

GBClI is the premier organization for independently recognizing excellence in green business industry performance and
Your course, The Sustainability of E-JUST Campus, has been reviewed and approved by GBCl for 1.0 practice globally, through third party verification services for certification and credentialing.

CE Hour(s) for the following specialties LEED AP ND.
Latest news

The GBCI course ID for this course is (0920026973). All courses are valid for three years from the date

of approval except for Conference sessions. Approved Conference sessions are valid for the specified

event. We encourage you to publicize your coursel!

Editorial: Canada’'s leadership India Emerges as a Global GBCI Europe Announces New
in the efficient building retrofit Leader in LEED Zero Projects LEED Tools to Help LEED
market Jun. 14. 2023 Projects Assess...
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LEAD CONSULTANT

Isozaki, Aoki & Associates
6-13-13 Akasaka, Minato-ku,
Tokyo, 107-0052, Japan

Tel: +81-3-3505-4405

Fax: +81-3-3505-4747

Arata is a Japanese architect,
urban designer, and

theorist from Oita. He was
awarded the RIBA Gold

Medal in 1986 and the Pritzker
Architecture Prize in 2019



https://en.wikipedia.org/wiki/Japanese_people
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https://en.wikipedia.org/wiki/Royal_Gold_Medal
https://en.wikipedia.org/wiki/Royal_Gold_Medal
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The study sets up the targets
to achieve and demonstrate
the sustainability vision:

The study sets up the targets to achieve and demonstrate the sustainability vision:

* Energy & carbon — 40% energy use reduction against business as usual in Alexandria,
through better space planning, building passive and active design;

» Water— 50% water use reduction against business as usual, through wastewater recycle
and natural water treatment means;

* Qutdoor space & community — improves open space comfort level throughout the year
(over 80% of a year) through spatial arrangement and sustainable master planning, to improve
space quality and encourage community activities;

* Cultural architecture & natural ventilation — integration of traditional solar chimney in the
modern campus buildings to reduce air-conditioning energy by 20%; and

 Sustainability features — showcase of large-scale sustainability features to educate campus

users and visitors, including solar chimney, air tunnel, wetland, high efficiency wind turbine, etc.
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The main ideas addressed in this master plan are:
- The environmental roof.

- The solar chimneys.

- The shaded alleys and

- The wind tunnels.

All these components work hand in hand to achieve a holistic
sustainable strategy making use of the north western wind infi
ltrating through the site, and regulating the environmental
conditions to suit the people on the campus by introducing
shading elements.




Environmental
Concept
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The outdoor air in Alexandria provides the possibility of
cooling buildings by natural means. The buildings’ heights
are generally low
allowing for adequate natural ventilation.
In addition, the main roads running along the north/south |
axis of the campus allow for wind corridors and thus for an
air flow coming

from the North-Western side.
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Figure 3.5 Proximities between buildings should be approximately 0.7 to Figure 3.6 Primary roads aligned in parallel with prevailing Figure 3.7 NW facing facades utilising prevailing wind
1 time of adjacent building height wind direction to create wind corridors
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Figure 5.7 Wind Environment in Outdoor Space 1 Figure 5.6 Vector Plot of E~JUST under Annual/ Summer Prevailing Wind Direction

Table 5.3 Monthly usability (total numbers of hours) of Outdoor Space 1 in term of Thermal Sensation during opening hours of E-JUST

Number of opening hours of E-JUST that Outdoor Space 1

Month can be considered as comfortable

Jan 278

Feb 204

Mar N/A

Apr N/A Dust Storm Period
N/A

Jun 303

CFD simulation :

Oct 339

Nov 300
Dec 260

Usability % in non-dust storm period
of a year




Thermal comfort simulation

12:00 pm 16:00 pm 18:00 pm

Code Key
Min | Max | Aver | Min | Max | Aver | Min | Max | Aver | Min | Maxl Aver | Min | Max | Aver
56.5|77.6] 76.7| 66.6| 70.7| 70.0| 62.6 | 84.0| 83.1| 55.6 | 83.4| 81.0|37.0|49.7| 45.4

BC
54.1]75.3| 714] 64.9| 68.7 6.6 60.6] 82.1| 78.3| 54.3 | 82.1] 70.1 | 37.2 | 49, i

) -

|661|61 653 57.8 81.1 702 53.6]81.3]55.238.1/485]38.7 A
AC b1 '
= = 55.00 °C
L pes
49.1]735] 63.0] 59.3| 66.6] 63.5] 54.5| 79.8 6873 50.0| 79.5] 58.7 | 36.3 | 47.0| 37.3 500 <

48.8173.5|63.3| 59.1| 66.5 | 63.3 | 46.9 | 37.2
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Concept

SHADED ALLEY SPATIAL TYPOLOGIES

The buildings on the campus are positioned close to each other to t
able to create alleys of different width between them.

These alleys provide shadow and facilitate the air movement within
campus to cool the outdoor spaces and buildings

SECTION A-A'  W=12M

TOTAL SHADED ALLEY 7
ARE Aceeemmmmmemeeeeeee ﬁ 051 0.5-1 ?
7,400sgm \\\\ ___ENVIRONMENTAL ROOF g

CLASSROOM
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clearance for
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The environmental roofs serve as the main factor in reducing the ] } | : ’j; = | | Ji ‘TQJ ""-.ﬁ}.,l

undesired heat island effect. 1T L | l‘
The environmental roof is used to shelter alleys at seleted I j&'ﬁ,—u = el

locations to create a pleasant climate and spaces for the users i . E = U ||
outside the buildings. Te={= | | h—j'—_
These spaces are characterized by their semi-outdoor quality, __ Iiﬁj el
with natural ventilation and shade. | W\ . Ll e K
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B 2.0 ENVIRONMENTAL CAMPUS COMPONENTS

SOLAR CHIMNEY

Environmental
Concept

- A solar chimney is a type of passive solar heating and
cooling system that can be used to regulate the
temperature of a building as well as providing ventilation. -
- solar chimneys are a way to achieve energy efficient
building design.

4) Hot air rises out of the chim-
ney, drawing in more cool air.
vAg
0

PA /\
%! 1) Cool air drawn

into the house

3) Sunlight heats up 2) Itis drawn to the through windows
the cool airin the bottom of the solar and vents.
chimney, causing it chimney, ventilating
to rise the house. =] Salar Chimnay A Environmental Roof > Main Enirance
I z L} Salar Chimney B Main Square & Courtyard
-] Solar Chimney C —/ Building
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Climatic
modifiers




Facade Solar Control

Alexandria has long annual sunshine hours (3,594 hours) and strong solar
heat radiation — over 1,700 kWh/m2/yr (Hong Kong — about 1,300
kWh/m2/yr). Solar control in summer months is important to avoid
overheating in interior spaces. Solar heat gain can lead to 10% (offices) to

50% (residential) of cooling load in buildings in E-JUST. Hence, good solar
control facade can effectively reduce the cooling energy.

Northwest Fagade :
apply vertical shading devices to mitigate
solar heat gain in summer afternoon

Southwest Fagade : R/
minimise window and (
provide good thermal
insulation & thermal mass,.
ideal place for
auditoria/theaters

Northeast Fagade :
good daylighting
without solar heat gain
or glare issue,
premium space for
offices and/or teaching

A )
. LT
Southeast Fagade :
horizontal and vertical shading devices could
provide effective shading
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Environmental
Concept

- Wetland System: The water feature at the
north of main campus is considered a semi-
wetland system that self sustains water
quality.

- The development provides extensive

greenery and water features to avoid heat § ' -*‘"-igynmm-,x:.;-mm“‘\““i“"“‘“"”M
island effect, with coverage of 450,000 m2 & e : ——
and 33,000 m? respectively. Nevertheless, & i PP IR e

water use for irrigation and water feature will
be a challenge to the sustainability
design. Wetland is mentioned in the current
scheme to treat wastewater to a better quality
for discharge and on-site recycling.



Natural Ventilation

Most of the passive & active design strategies recommended by Arup is
either already implemented or possible to implement in the future design
phases, maintaining the presumed 26% energy reduction.

Excluding the viability of natural ventilation during dust storm "
period, the natural ventilation can be utilized in 25% of non-dust
storm period in a year and up to 18% of energy can be saved in
compared to full air-conditioning scenario.

In addition to adopting natural ventilation, the traditional design —
air tunnel can offer alternative source of fresh air during dust
storm days. Since the air tunnel is below ground and being
naturally ventilation at nights, the air tunnel can pre-cool the fresh
air throughout a year. The free pre-cooling would save up to 46%
of fresh air load with respect

to the full-air- conditioning scenario that the air-conditioning
system deals with smaller temperature change.




Energy & Carbon Strategy
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The E-JUST development features a holistic
energy plan with understanding of individual
energy use characteristics, climatic responsive
architecture, natural resources, site context
and site specific needs. Good Industry Practices — Green Design

Passive Design

The hierarchy diagram on the right shows the framework

for E-JUST, starting from good industry practices and low- Figure 3.1 Hierarchy Diagram for E-JUST
cost passive design to reduce resource demands. With

the reduced demands, efficient active systems are

strategically selected to further reduce energy use. Finally,

certain amount of renewable technologies are applied on

site to offset carbon emissions.




Reducing Energy Demand

As shown in the diagrams and Table 3.1, labs,
residential spaces and auditoria/lecture theaters

occupy the largest area and demand significant oo
energy. Therefore, these spaces are the key areas 00 - BAU
for energy demand reduction. = 400 | mrassies Advebesn
. . . é 300 4
-With design and active systems, the Energy used of £ |
labs can be reduced by 95kWh/m2/year while still I I I
meeting strict indoor environment requirement. The 0 I I [] I I I
Energy Use |ntenSity EU| Of reSidential quarters iS S;gg]r]i:w;r AbL;!‘:[I:itI:SrrtLal Labs Offices  Residential fascﬁﬁigs Lc»’_l.lgge: Retails aw?etgﬁires Plant rooms
halved while improving occupant comfort through the Tomed eates
means of passive and active designs_ classrooms  center Figure 3.3 EUI for Different Space Types of E-JUST

-The total energy demand and carbon emissions
can be reduced by approximately 26%.
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Low Energy Air
Conditioning




potable water for water features 21%

Water Management
Strategy

Recycled Rainwater for
irrigation 3

water for irrigation 48%

Irrigation 4%

(36% of recycled ¢

Black water Discharge 47%

Water 16%

Loss

Flushing 8%
(64% of recycled gray water)

Wetland (27,000m?)

Recycled Gray Water (95%

of gray water)




Flexible install
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Transportation

T e s Eco-friendly transportation

= == ' : Concept of complete street
.@ _... ,;@ ,.@ p p




eJusit
Main Campusg

Connecting campuses with bike lanes




Pedestrian Priority and Bike lane
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Pedestrian Priority and Bike lane




Electric cars
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Masterplan Scale Pre-Assessment
LEED (Leadership in Energy and Environmental Design)

LEED ND
It is believed that E-Just can

.l nnp:/ms\:w.:;%bc.o&)usplavy%g‘;??;s,vacmsplzzglm148 perfo rm fal rly we ” In al | aspects
o e except ,Smart Location & Linkage"
40 7 density is not met

Difficult to eam all points from

and ,Regional Priority”, achieving
Credit 4 because the diversity of . . I
R 66 credits and securing ,,gold
rating, assuming all prerequisites

Difficult to earn the point from No

Credit 3 as the required water
5 Difficult to eam all points from Possible to eam another 2 points efficiency is considered to be not Poss. are m et .
® 25 Credit 1 due to the site location of from Credit 1 by achieving Item 11 possible .
o E-JUST &12 =HighPos . .
mYes L4 .
Difficult to eam all points from Possible o eam 3 peints from Possible to eam 2 points from Smart Locatlon & Llnkaqe’
20 - Credit 3 because the transit Credit 2 by achieving the specific Credit 2 by demonstrating 26%

RS AR  Neighbourhood Pattern & Design;

FAR (floor-area ratio) value
Possible to eam 2 points from

L e e e * Green Infrastructure and

renewable energy generation

8 - o Buildings;

5 e :pomts Possibie o' €am points from Credit * Innovatlon and DeSIgn Process’

Bl rainfall is 11,12&14

@i 2 points Not available for and

F SHceessileperiences non-US projects
i be met

Smart Location & Linkage (SLL) Neighbourhood Pattem & Design (NPD)  Green Infrastructure and Buildings (GIB) Innovation & Design Process Regional Priority Credit L4 R eq | on al P r| (@) r|tv C re d |t
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Alexandria, Egypt

LEED - Neighborhood Development

Egypt Japan University of Science & Technology

ARUP

HabatorWeﬁandsdezterBo&es

management pian for new or existing on-site native habitats, water
bodies and wetlands.

Pre-assessment Scoring on Interim Masterplan 7/6/2013
Creit Intent & Requirements Responsible Party Assessment & Opportunity
Brmdoti- Wb | Posz | Mo
Credit Summary
(1) Smart Location & Linkage (SLL) 27 2 16
(2)  Neighbourhood Pattern & Design (NPD) a1 11 17
(3)  Green Infrastructure and Buildings (GIB) 29 10 7
(4) Innovation & Design Process 3 3 0 |Byachieving “Yes", "High Possible”, & "Possible" points, E-JUST shall be
(S) _ Regional Priority Credit 4 0 4 |possible to secure 60 credit points for GOLD rating, given all pre-
Total 110 26 43 |requiresites are secured.
Certified 40-45 points  Silver 50-59 ponts Gold 60-75 ponts Platinum 80+ ponts
Smart ion B Linkage (SLL) 7 2 15
Prereq 1 |Smart Location Locate the project within planned water and wastewater servicz area, |Client / Planner Option 3 has the highest possibility.
and provide new water and wastewater infrastruction for the project Project shall provide adequate transit modes connecting to other city districts,
Required PLUS 1 of the requirement options with daily trips no less than 60 & 40 rides on weekdays and weekend. Stops of
transit services shall be located within 1/4 miles walking distance from all
dwelling premises entrances.
Prereq 2 |Imperilled Species and Ecological To conserve imperiled species & ecological communities. Project shall  Client / Planner Approach by Optionl, conduct necessary EIA or similar consultation or
Communities Required engage consultation and necessary biological surveys. biological survey, in order to certify there is no affected species or ecological
community.
Prereq 3 |Wetland and Water Body Conservation Required No wetland, water bodies land within 50 Feet. Client / Planner There is no water bodies and wetlands.
Prereq 4 |Agricuitural Land Conservation Required No sites without affect soils. Client / Planner There is no sites with affected soils.
Prereq S |Floodplain Avoidance Required Sites without floodplains, as defined by Local agency. Client / Planner No floodplains on site.
Credit1 |Preferred Locations 5o > To encourage development close to existing municipal zones and Client / Planner Option 3 has the highest possibility.
infrastructure. Earn at least 2 points under NPD C4. See NPD C4 for details.
Credit2 |B field Redevelop 2 2 |Encourage reuse of contaminated land Not Attempted
Credit3 |Locations with Reduced Automobile - - 5 Encourage development with less dependance on automobile. Client / Planner Further to SLL P1, Campus has to provide bus transportation with possible
Dependence 1/4 mile distance to bus station. schedule, as weekdays 76 trips and weekend 50 trips
Credit4 |Bicyde Network and Storage T Promote bicycle use. Client / Planner / NO bicyde network outside campus.
1 L |There is an existing bicydle network with 1/4 mile and the project shall  |Architect Bicycle storage is also needed to facilitate the award of aredit NPD-C5 and NPD;
provide bicycle storage. c7
Credit5 |Housing and Jobs Proximity b Encourage balanced community with diversity. Client / Planner Option 1. Have to provision 30% building for dormitory and stuff quarters.
= 3 Project with residential component at least 30%
z Coverage of the % mile walking distance for Job Locations and walk
routes from project center.
Credit 6 |Steep Slope Protection 1 | 1 |Minimize erosion to protect habitat No slope on site
Credit 7  |Site Design for Habitat or Wetland and Water 3 i To conserve native plants, wildlife habitat, wetlands & water bodies. Client / Planner Option 1. Further to SLL prerequisite 3, there is no wetland or water bodies
Body Conservation : : within 100 feet.
Credit 8 |Restoration of Habitat or Wetlands and A i o Use native plants to restore at least 10% of development footprint. Client / Planner From the provided masterpian, the landscape coverage is presumed to be
Water Bodies B more than 10%.
CreditS |Long-Term C vation M: of i Create and commit to implementing a long-term (at least 10 year) Client Facility management to create corresponding documents.




Egypt Japan University of Science & Technology
Alexandria, Egypt
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LEED - Neighborhood Development
Pre-assessment Scoring on Interim Masterplan

Poss. No
11 17

sighbourhood Pattern & Desigs ) =T

Prereq 1 |Walkable Streets

To promote transportation effidency, reduce vehicle dependence,
encourage comfortable street environment. Requirements are:

(a) 90% of new Building Frontage, principal functional entry have to face
a public space (e_g_ street, square,park ,BUT NOT a parking lot) and
connected to sidewalk or equivalent provisions for walking.

The square, park or plaza must be at least 50 feet wide at a point
perpendicular to each entry.

(b) At least 15% new streets frontage have building-height-to-street-
width ration of 1:3.

(¢) Continuous sidewalks, 8 feet wide on retail, mixed use and 4 feet
wide on others)

(d) No more than 20% of the street frontages within the project are
faced directly by garage and service bay opening

Client / Planner [
Architect

ARUP

7/6/2013

ent & Oppo

Make sure the campus in the site fulfil these 4 conditions.
(@) & (d) are considered fulfilled.
(b) & (c) shall be implemented.

Required

To conserve land, promote livability, walkability.

Residential component of the project at a density of 7 dwelling unites
per acre. Non-residential components at a density of 0.50 FAR (floor-
area-ratio) or greater.

Client / Planner /
Architect

Approach the pre-requisite by Option 2.

- with dormitory, dweiling unit ratio is considered fulfilled in campus

- with most of buildings are 3 storeys in average, FAR is considerad fulfilled
The exact area in acre available for residential uses and non-residential uses
has to be darified

Prereq3 |C d and Open G ity

To promote high leve! of internal connectivity

Project with internal streets ; at least 140 intersections per square mile.
AND, at least on through street intersecting at the project boundary at
least every 800 feet.

Creditl |Walkable Streets

Client / Planner

As option 1 stated, the site is with internal streets, however, the density of
intersection within the site may not reach the required 140 per square mile.

Further to NPD P1, more detail & quantifiabie requirements:

1) At least 80% of the total linear feet of street-facing building facade in
the project is no more than 25 feet from the property line.

2.) At least 50% of the total linear feet of street-facing building facade in
the project is no more than 18 feet from the property line.

3.) At least 50% of the total linear feet of mixed use and non-residential
street facing building facades in the project is within 1 foot of a sidewalk
or equivalent provision for walking.

4.) Functional entries to the building occur at an average of 75 feet or
less along non-residential or mixed-use building or block.

5.) Continuous sidewalks are available along both sides of all streets
within the project. A least 5 feet wide on non-retail or mixed-use biocks.
6.) At least 50% of the residential unit mush have an elevated finished
floor no less than 24 inches above the sidewalk grade.  7.) At least 40%

of all street frontage within the project has a minimum building-height-
to-street-width ratio 1-3

Client / Planner /
Architect

Item 1-10 are highly possibie to be achieved. High Possibility for 7 Points.

Item 11 & 12 need further verification & implementation. Securing these gives
extra 1 possibie point to each.

Remaining 3 nos. of requirements are considered not feasible.
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SUSTAINABILITY
Report

2022

Annual Report

The campus was developed to be a
real teaching and training for the
sustainability

https://ejust.edu.eg/sustainability




Sustainability Is part of everything we do

Bio-receptive Concrete

Image shows moss in its natural habitat (Site.2 (Glasshouse, growing on quay wall)
before collecting on the left, and on the right, a close-up view (own image)




Climate Change Adaptation and Nature
Conservation R
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MINISTRY OF HIGHER EDUCATION
AND SCIENTIFIC RESEARCH

Thematic area of the research project:

Green innovation to mitigate the impact of
climate change

Bio-receptive Concrete Panels as an Innovative Approach

for Buildings’ Climate Change Mitigation and Adaptation
(Energy Efficient and Sustainable Buildings)
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