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Sustainable Design in EJUST



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:

Å Energy & carbon ï 40% energy use reduction against business as usual in Alexandria, 

through better space planning, building passive and active design;

Å Waterï 50% water use reduction against business as usual, through wastewater recycle 

and natural water treatment means;

Å Outdoor space & community ï 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;

Å Cultural architecture & natural ventilation ï integration of traditional solar chimney in the 

modern campus buildings to reduce air-conditioning energy by 20%; and

Å Sustainability features ï showcase of large-scale sustainability features to educate campus 

users and visitors, including solar chimney, air tunnel, wetland, high efficiency wind turbine, etc.



Main Idea

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 buildingsô 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.

TOTAL 

WINDCORRIDOR 

AREA------------------

28,000sqm

North





CFD simulation



Thermal comfort simulation



Main wind corridor



SHADED ALLEY SPATIAL TYPOLOGIES

The buildings on the campus are positioned close to each other to be 

able to create alleys of different width between them.

These alleys provide shadow and facilitate the air movement within the 

campus to cool the outdoor spaces and buildings

Environmental 
Concept

TOTAL SHADED ALLEY 

AREA------------------

7,400sqm



Environmental 
Concept

The environmental roofs serve as the main factor in reducing the

undesired heat island effect.

The environmental roof is used to shelter alleys at seleted

locations to create a pleasant climate and spaces for the users

outside the buildings.

These spaces are characterized by their semi-outdoor quality, 

with natural ventilation and shade.

ENVIRONMENTAL ROOF SPATIAL TYPOLOGIES



Shaded areas





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.



Solar chimneys in Building 8

(EJUST Campus)



Climatic 
modifiers



Facade Solar Control

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





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 

island effect, with coverage of 450,000 m2 

and 33,000 m2 respectively. Nevertheless, 

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 ï 

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

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.

The hierarchy diagram on the right shows the framework 

for E-JUST, starting from good industry practices and low-

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 

energy. Therefore, these spaces are the key areas 

for energy demand reduction.

- With design and active systems, the Energy used of 

labs can be reduced by 95kWh/m2/year while still 

meeting strict indoor environment requirement. The 

Energy Use Intensity EUI of residential quarters is 

halved while improving occupant comfort through the 

means of passive and active designs. 

- The total energy demand and carbon emissions 

can be reduced by approximately 26%.





Low Energy Air 
Conditioning



Water Management 
Strategy



Flexible installations



Transportation

Parking Hub

Parking Hub
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Eco-friendly transportation

Concept of complete street



Connecting campuses with bike lanes



Pedestrian Priority and Bike lane


