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Abstract: A stepping-stone towards a sustainability conscience population starts in the education of the younger generation. Focusing on improving education specifically in middle schools
in arid regions regarding sustainability will shift and shape youths’ interests and lifestyles into an educated community. The curriculum is based on three different sections: 1) campuswide adaptable strategies implemented by the students, 2) long term investments implemented by professionals, 3) and a fusion of the two sections to implement hands-on activities that
will encourage students to go outdoors and experience real-life problems. To create this education system, the author proposed design guidelines and applications that will be used to
improve middle schools particularly in arid regions to become “Green Schools”. This program will validate the sustainable strategies, projects, and efforts done at schools and will also
market their school as a model to follow. This will explain what it takes to become a Green School in arid regions and how to achieve these standards.

Awareness

Campus-Wide Strategies
Shading

Reducing Solar Gain

A horizontal overhang and a
Orientation of building elongated along the EastWest axis to minimize solar heat gain and maximize vertical fin is implemented in
the design to shade summer
daylight.
and winter sun.

Horizontal louvers
plan view showing
light being diffused.

Vegetation

Correct sizing of
shading device block
the summer sun and
allow direct solar gain
from the winter sun if
needed.

Horizontal overhang Section
Louvers are parallel shading devices that are
Calculating window to wall ration to optimize and
control the amount of solar gain heating the space. View blocking summer sun while oriented either horizontal or vertically.
allowing light to light the space
and allow views.

Natural Daylight

Actions

Skills

Attitudes & Values

Understanding & Knowledge

Earth sheltering, sedum
roof for high efficient
insulation.

The use of deciduous
trees allows for solar gain
for heating.

Vertical shading
blades with
vegetation for natural
ventilation.

Use of deciduous trees
for shading and
evaporative cooling.

Natural Ventilation
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Campus-Wide Adaptable Strategies
Orientation

Reducing Solar Gain

Size of Window
Horizontal Overhangs
Vertical Fins
Indoor blinds would trap heat within the building’s
footprint while a double skin façade would block
the heat on the outside achieving passive cooling.

One opening on the
windward wall.

Louvers

Shading

Vegetation

Two openings on the
same wall to better
distribute airflow.

Secondary and tertiary daylight would provide even
light distribution inside the space. An installed light
shelf would block sunlight while successfully
flooding the space with natural light and optimizing
its light and conditions.

Reducing Energy Consumption

Location of Shading Devices
Secondary Daylight
Tertiary Daylight
Daylight

Natural Lighting
Artificial Lighting
Sensors

Passive Solar Heating

Infiltration

Ventilation

Air Quality Ventilation
Water Reduction

Passive Cooling

Rain Gardens
Water

Student Professional Engagement

Passive Cooling

Air flow intercepting wing walls.

Cross ventilation maximizing natural ventilation
and even air distribution within the space.

Energy Generation

Water Catchment Systems

Resourcefulness
Community Garden
Selection and location of native trees can provide an
opportunity to introduce evaporative cooling
through transpiration. Improving the surrounding
microclimate through compressing and maintaining
contact time of outside air before its use in the
space.

Long-term Investments
Heating and Cooling
Energy Generation

Insulation
On-site Renewable Energy
Solar Hot Water Collector System

Water

Green Roof

Appropriately calculated placement of
photovoltaics for maximum energy generation.

