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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.
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The GBCI course ID for this course is (0920026973). All courses are valid for three years from the date
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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 aJapanesarchitect,
urban designer, and
theoristfrom nita. He was
awarded theRIBA Gold
Medalin 1986 and the Pritzker
Architecture Prizen 2019



https://en.wikipedia.org/wiki/Japanese_people
https://en.wikipedia.org/wiki/%C5%8Cita,_%C5%8Cita
https://en.wikipedia.org/wiki/Royal_Gold_Medal
https://en.wikipedia.org/wiki/Royal_Gold_Medal
https://en.wikipedia.org/wiki/Pritzker_Architecture_Prize
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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:

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

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

AOutdoor space & community i 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;

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

ASustainability features i 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

The outdoor air in Alexandria provides the possibility of
cooling buildings by natural means. The buildingsoheights
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 simulatiol

10:00 am 12:00 pm 14:00 pm 16:00 pm 18:00 pm
Code P P P P 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
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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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(EJUST Campus)




Climatic
modifiers




Facade Solar Control

Alexandria has long annual sunshine hours (3,594 hours) and strong solar
heat radiation i over 1,700 kwWh/m2/yr (Hong Kong i 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






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 1
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

7
=
@
2

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)
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Flexible installations




Transportation

Eco-friendly transportation

; . ' : | Concept of complete street
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Connecting campuses with bike lar




Pedestrian Priority and Bike lane




