


ARCHITECTURE PROPOSAL

INTRODUCTION

The primary objective of this proposal is to design a safe, sustainable,
and energy-efficient (A+ energy class, zero energy) educational build-
ing. This structure will address the educational needs outlined in the
competition’s program while providing a healthy and secure environ-
ment for both students and teachers. Furthermore, the educational
complex is envisioned as a focal point for community activities, foster-
ing mutual support and interdependence, particularly for economically
disadvantaged populations who may lack access to quality education,
recreation, and cultural opportunities.

ADDITIONAL ACTIVITIES AND COMMUNITY INTEGRATION

To maximize its utility, the school complex is designed to host vari-
ous community-driven activities during evenings and non-operational
hours. These activities will rely heavily on volunteer contributions, en-
suring the complex serves as a valuable resource beyond its conven-
tional educational role. The proposed activities include:

Emergency Shelter

The complex will function as a community shelter during emergencies
or natural disasters (e.g., earthquakes, floods, fires). To ensure self-suf-
ficiency in such scenarios, the facility will be equipped with:

e Power generators.

¢ \Water pumps for extraction and supply.

e Medical and pharmacy supplies.

¢ Folding beds, bedding, and basic cooking equipment.

e Stockpiles of drinking water and long-lasting dry food.

A detailed emergency management plan will outline volunteer respon-
sibilities for coordinating room assignments, maintaining order, and en-
suring smooth transitions before, during, and after emergencies.

Second-Chance Education

The complex will host evening classes for employees seeking to com-
plete their primary education. These classes will be taught by retired
teachers, tutors, and other volunteers with the necessary skills and
passion for teaching.

English Language Classes for non-English speakers

Volunteer instructors will offer English language courses to help peo-
ple, whose native language is not English, manage daily life and navi-
gate the job market more effectively.

Lending Library and Reading Club

Alending library will be established alongside a reading club, supported
by community volunteers with a passion for literature. These initiatives
aim to instill a love for reading and books in participants.

Fine Arts Workshops

The facility will host workshops in painting, sculpture, crafts, and other
fine arts. Students from art schools and local artists can contribute by
conducting practical training and mentoring sessions.

Fig.1_Perspective view of the four buildings

Cooking and Pastry Seminars

Cooking and pastry-making seminars will be offered, led by talented
home cooks or retired chefs eager to share their expertise. These ses-
sions can highlight national cuisines based on the instructors’ countries
of origin. Complementing these workshops, ethnic food evenings can be
organized, featuring music, dancing, and community-building activities.

Additional Activities

¢ Dance Classes: Providing lessons for participants of all ages.

e Music Lessons: Offering instruction in various musical instruments.

e Environmental Films and Documentaries: Screenings to raise aware-
ness about environmental issues such as reducing carbon emissions.

A Complex for All Seasons

The school complex is envisioned as a dynamic, year-round resource that
serves its primary educational purpose during the day while transform-
ing into a hub for diverse community activities in the evenings. Activities
and initiatives will be developed collaboratively with community repre-
sentatives, ensuring inclusivity and responsiveness to local needs.

Multifunctional Spaces

The proposed activities will take place in flexible spaces on the ground
floor, including open-air, covered, and enclosed areas, which provide
ease of access and adaptability.

Financial and Social Impact

This multifunctional approach ensures that the significant financial in-
vestment in the complex yields broad and immediate returns. By hosting
a wide range of educational, artistic, scientific, and social activities, the
complex becomes a sustainable and invaluable asset to the community.
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CENTRAL IDEA

The architectural concept revolves around the design of four independ-
ent two-storey buildings interconnected by a network of open yet cov-
ered corridors, complemented by strategically placed staircases to en-
sure compliance with fire safety regulations. This layout facilitates dual
escape routes, enabling the swift and secure evacuation of the school
population to designated external safe areas. (see Fig.1)

Three of the buildings house the educational spaces, including class-
rooms, workshops, visual arts studios, mechanical/electrical (E/M)
rooms, and storage and construction areas. These structures are aligned
along the north-south axis, featuring south-facing single-pitched roofs
equipped with photovoltaic panels, which provide renewable energy to
support the project’s sustainability goals.

The fourth building, oriented perpendicular to the others along the
east-west axis, accommodates administrative offices, conference and
meeting rooms, sanitary facilities, two central stairwells, and lifts for
disabled access. This building also serves as a barrier against the un-
favorable western orientation. Its roof hosts essential equipment for
heating, cooling, air conditioning, and ventilation systems, while the
remaining roof area is converted into a green, planted space.

This arrangement of the building volumes ensures efficient and distinct
communication between all teaching spaces, administrative areas, and
sanitary facilities.

SITE LAYOUT AND OUTDOOR SPACES

The placement of the four buildings creates two uncovered atriums
and an elongated uncovered area on the west side, which functions as
a garden. This garden serves as a practical training space for students to
engage in activities such as agriculture and the cultivation of medicinal
and aromatic plants.

On the ground floor (see Fig.2), a significant effort has been made to
include a large open (covered) area designed for various activities that
do not require enclosed spaces. This approach takes full advantage of
the region’s favorable climate, which permits outdoor use for extended
periods throughout the year. This design fosters a seamless integra-

Fig.2_Ground floor
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tion between enclosed spaces, semi-open areas, and open-air envi-
ronments, creating a gradual transition from open spaces to pergolas,
semi-open spaces, and fully enclosed areas.

On the first floor, the three north-south-oriented buildings are dedi-

GARDENS: INTEGRATING NATURE INTO LEARNING

Unstructured spaces or recreational areas, referred to as “gardens,” are
designed to replace conventional playgrounds and empty schoolyards.
Introduced to Los Angeles schools in 1995, the “Gardens” program
mandates that each school meets at least 30% of the district’s green-
ing standard. These gardens are educational environments rather than
empty recreational spaces, functioning as outdoor classrooms.
Examples of School Gardens

¢ Habitat Garden: A space fostering biodiversity.

¢ Reading Garden: A quiet area for reading and reflection.

¢ Edible Garden: For growing fruits and vegetables.

e Multi-Use Garden: For various activities and gatherings.

e Agricultural Area: For hands-on student training in agriculture.

DESIGN CONCEPT

The central design concept involves four independent buildings con-
nected by open-air, covered spaces. This layout promotes interaction
between enclosed, semi-covered, and open areas, creating a seamless
integration of indoor and outdoor environments. The open-air gardens
are designed as extensions of the educational process, leveraging the
favorable climatic conditions for outdoor learning activities. These gar-
dens feature:

¢ Nature laboratories

 Training and practice areas for agriculture and horticulture (e.g., me-
dicinal plants, aromatic plants, vegetable gardens, fruit trees)

¢ Study and workspaces

e Multi-purpose areas such as amphitheaters, courtyards, or water fea-
tures

A detailed diagram illustrates these areas and their specific functions.
(see Fig.3)
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Fig.3_Garden’s diagram

Project Narrative | 1B

e T T B
i N I

Fig.5_Building 4 section

cated entirely to training spaces, including classrooms and laboratories.
In the fourth building, two internal atriums provide vertical visual con-
nectivity and serve as rest and relaxation areas during breaks. (see Fig.4)
The design also emphasizes the creation of openings to enhance natu-

Fig.4_First floor A {

ral lighting and ventilation, which are critical for the school complex’s
proper and hygienic operation. To further optimize ventilation, gaps are
incorporated where the atriums meet the fourth building, facilitating air-
flow along the east-west axis. These areas also feature two small amphi-
theaters, which serve dual purposes:

1. As meeting and communication hubs for students during free time
and breaks.

2. As educational spaces for discussions and practical training, closely
integrated with the adjacent gardens.

The two-storey height of these spaces, coupled with roofing, natural

Multi-use garden / courtyard

Multi-use garden / Reading garden
Habitat garden

Edible garden

Multi-use garden / outdoor amphitheater
Multi-use outdoor flexible “maker space”
Green planting area
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ventilation, and direct interaction with green spaces, fosters a comfort-
able, protective environment that enhances the mental and psycho-
logical well-being of students and teachers. These spaces can be aptly
described as the “oasis” of the educational complex. (see Fig.5)

FLOOD PROTECTIONS IMEASURES

To ensure the safety of children and teachers, the ground floor is ele-
vated one meter above the existing pavement level to mitigate flooding
risks. Additional flood prevention measures include the construction of
high fencing with a reinforced concrete wall around the perimeter of
the site.

ENVIRONMENTAL AND SUSTAINABILITY FEATURES

The north-south orientation of the three main buildings allows for
access to the halls via northern covered corridors, while large south-
facing windows provide ample natural light. To prevent glare and over-
heating, south-facing windows are protected by large projections ex-
tending three meters and supplemented with horizontal blinds that act
as secondary sun protection filters. Skylights on the north side further
enhance ventilation, ensuring a hygienic atmosphere for the building
occupants.

For the fourth building, located on the west-facing side, additional sun
protection measures include external wooden blinds installed 60 cm
from the building’s wall. These blinds cover both floors, shielding the
interior from harsh western sunlight while maintaining visual appeal.
This comprehensive design ensures a harmonious balance of safety,
functionality, and sustainability, creating an educational environment
that supports learning, well-being, and ecological responsibility.

SPATIAL ARTICULATION | FORM

The spatial articulation of the four functional modules is defined by
their deliberate projection within the site. The three buildings dedi-
cated to educational activities (classrooms and workshops) originate
at the eastern boundary of the site, adjacent to the public road. These
buildings are connected by a high boundary wall made of reinforced
concrete, which separates the public road from the school’s interior,
ensuring the necessary security for young students. Openings in the
wall at points where it intersects with the atriums allow for natural ven-
tilation along the east-west axis.
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Fig.6_Eastern elevation

On the eastern elevation, at the height of the first floor, the three edu-
cational buildings appear as architectural protrusions. These protru-
sions are constructed using lightweight materials, featuring a metal
base and vertical wooden sections. (see Fig.6)

On the western elevation, the fourth building—housing teachers’ of-
fices and sanitary facilities—is presented as a singular volume spanning
two floors. Large openings are positioned at the central staircases and
at junctions with the two internal atriums, where semi-circular amphi-
theaters are situated. These junctions establish a functional connection
between the building and the open space, specifically the garden used
for educational activities. This building’s structure is entirely composed
of exposed reinforced concrete, extending to the roof where a high par-
apet (approximately 2 meters) conceals air-conditioning units.

(see Fig.7)

To address the unfavorable western orientation, a second facade—a
sun protection filter—is placed at the teachers’ offices and collabo-
ration areas. This filter, made of a metal frame with wooden louvers,
spans both floors and is positioned 60 cm from the building’s outer
wall.

Fig.7_Western elevation

In Building 4, the facade retains the defining elements of the west el-
evation, including exposed reinforced concrete and the lightweight sun
protection filter of metal and wooden louvers. Meanwhile, the educa-
tional buildings feature titanium-zinc roof cladding with integrated pho-
tovoltaic panels. South-facing windows on the ground floor are shielded
by wooden projections, while the first-floor laboratories are protected
by wooden blinds that act as a secondary facade. The open and cov-
ered space at the ground floor entrance offers views into the uncovered,
planted inner atriums.
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Fig.9 -First floor classroom plan

Project Narrative | 1C

e

g

i ;'

PORRANRNEENE

Fig.10_Classroom section

¢ Proper Insulation: Ensuring soundproofing, thermal insulation, and
damp-proofing.

¢ Energy Efficiency: Achieved through bioclimatic design to minimize
energy consumption and reduce climate impact.

¢ Sun Protection: Prevention of overheating and glare to maintain a
conducive learning environment, implemented through large canopies
(3 meters) and horizontal sun protection blinds on the south-facing fa-
cades.

This integrated approach ensures that classrooms and workshops sup-
port uninterrupted learning, prioritize user safety, and align with envi-
ronmental sustainability goals.

{ Floep
. ORGANISATION OF CLASSROOMS AND WORKSHOPS e ————— 1
Fig.8_South elevation The functional organization of classrooms and laboratories is a corner- 1. Ecological linoleum o : 2
stone of effective educational building design. Key considerations for ; geme”t Z’O”Zr;;bs""te (5cm) (UU BRI UU -
On the south side near the main entrance, the smaller scale of the properly designed classrooms include the following (see Figs.9,10): 3 Inifl:'lilf-‘onozfocfn) cm) o
fourth building and one of the educational buildings (laboratories) be- e Correct Orientation: South-facing to maximize natural light and en- ‘ , - /./ _J;_
. . . 5. Metal frame for supporting the —
comes evident. The lower height of the corridor compared to the other ergy efficiency. ceiling e
buildings allows each structure to retain an independent architectural e Appropriate Proportions: Ensuring optimal width-to-length ratios for 6. Ceiling with wooden boards ®
presence, consistent with the overall compositional and morphological equitable student engagement. (30x80)
concept. (see Fig.8) * Easy Access and Evacuation: Double exits (corridors, staircases) for 7. Space for the mechanical equip-
ment

safe evacuation during emergencies such as fires or earthquakes.
¢ Indoor Climate Control: Efficient heating, cooling, air conditioning,
and ventilation.

GROUND FLOOR.

Fig.11 First Floor Flooring
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CONSTRUCTION APPROACH - MATERIALS

e Window Frames: Wooden frames with double glazing and thermal
breaks.

e Flooring: Ecological linoleum on a cement mortar substrate.

e Sun Protection Blinds: Recycled wood.

e [nternal Walls: Wooden frame with insulation, coated with fireproof
plasterboard or cement board.

e Ground Floor Exterior Walls: Exposed concrete with interior insula-
tion and fireproof plasterboard. (see Fig.12)

e First Floor Exterior Walls: Cement board exterior with interior wood-
en frames, insulation, and fireproof plasterboard. (see Fig.13)

- i T— 1. Fireproof cement board (15mm)
gy 2. Internal Insulation (12cm)

3. Exposed concrete wall (25cm)
4. Metal frame for supporting the
cement board

Fig.12_Ground Floor Exterior Walls

OUTSIPE

I

1. Beam (wood+metal) —
2. Fireproof cement board (15mm) 0,015] % 8045

)

3. Internal Insulation (20cm) + void (3cm)
4. Metal frame for supporting the
cement board

Fig.13_First Floor Exterior Walls
0,26

BEARING STRUCTURE - STRUCTURAL ADEQUACY

The selection of the load-bearing structure for the four buildings was
determined by three key parameters:

1. Structural Adequacy and Safety: The structure must withstand
extreme weather conditions such as strong winds, earthquakes, and
floods, which are frequent in the region. The area has a historical re-
cord of major disasters and human casualties due to these events. Be-
yond ensuring user safety, the buildings should be robust enough to
serve as emergency shelters for the community, requiring exceptional
strength and stability standards.

2. Sustainability: The design emphasizes minimizing harmful gas emis-
sions by selecting sustainable construction practices and environmen-
tally friendly materials, including recycled options wherever feasible.
3. Local Resources and Expertise: The use of locally available materials,
recycling opportunities, and local construction expertise is prioritized
to minimize long-distance transportation and its associated environ-
mental impact.

outsipe

INSIDE \

1. Photovoltaic panels 5. Wooden structure

2. Thermal insulation 6. Space for the mechanical equipment
3. Plywood 7. Wooden boards (10x10) and (5x5)
4. Waterproofing insulation

Fig.14_Inclined roof construction details

BALANCING SAFETY AND SUSTAINABILITY

The first two parameters often conflict. Traditional materials like con-
crete and steel offer strong and resilient structures but are not environ-
mentally friendly due to high energy consumption during their produc-
tion. To address this, a hybrid approach was adopted:

e Reinforced Concrete: Recycled aggregates were used for parts of the
ground floors to provide resistance to lateral, horizontal, and vertical
stresses, including wind, flooding, and fire.

e Timber Construction: Wooden supports were used for balconies and
large floor spans in training areas (classrooms and laboratories), ena-
bling lighter and more sustainable construction.

2 9

Fig.15 Wooden beam construction details
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ROOFING SOLUTION

The first-floor roofing for the three buildings features a single-pitched
wooden design supported by linear wooden trusses. This approach cre-
ates extensive south-facing surfaces for photovoltaic panels, contribut-
ing to the creation of a zero-energy building. The wooden construction,
reinforced with special metallic connectors, ensures durability under
severe weather conditions. (see Figs.15,16,17)
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Fig.16_Wooden beam construction details
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Fig.17_Wooden structure construction details

Fig.18 Buldings 1,2&3 section
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Perspective Drawing | 4B

Western elevation details
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North elevation

NATIVE PLANTS IN THE PROPOSAL

In this project we propose plants that are native to Cali-
fornia, drought-tolerant, safe, low-maintenance, and visu-
ally appealing, making them ideal for educational environ-
ments.

Trees

1. Coast Live Oak (Quercus agrifolia)

Large, shady evergreen tree native to California. Provides
shade and supports local wildlife. Resistant to drought
once established.

2. California Sycamore (Platanus racemosa)

Deciduous tree with attractive bark and broad canopy. Per-
fect for providing shade in playgrounds or outdoor learning
areas.

3. Western Redbud (Cercis occidentalis)

Small deciduous tree with vibrant pink flowers in spring.
Suitable for smaller spaces or as an ornamental feature.
Shrubs

1. California Lilac (Ceanothus spp.)

Evergreen shrub with blue or purple flowers. Attracts pol-
linators such as bees and butterflies. Thrives with minimal
water.

2. Toyon (Heteromeles arbutifolia)

Evergreen shrub with red berries, known as California hol-
ly. Provides year-round greenery and attracts birds.

3. Manzanita (Arctostaphylos spp.)

Distinctive shrub with smooth red bark and delicate flow-
ers. Highly drought-tolerant and native to California.
Grasses

1. Deer Grass (Muhlenbergia rigens)

Clump-forming perennial grass. Adds texture to landscapes
and requires minimal irrigation.

2. Purple Needlegrass (Stipa pulchra)

Illustrated Sections - Elevations | 5B
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California’s state grass. Drought-tolerant and beneficial for
erosion control.

Groundcovers

1. Yarrow (Achillea millefolium)

Low-growing perennial with clusters of white, pink, or yel-
low flowers. Requires little water and can be used as a lawn
alternative.

2. Creeping Wild Rye (Elymus triticoides)

Native grass that tolerates light foot traffic. Ideal for green
spaces and pathways.

3. Dwarf Coyote Brush (Baccharis pilularis ‘Pigeon Point’)
Dense groundcover that suppresses weeds. Very low water
requirements and hardy in urban settings.

Flowering Perennials

1. California Poppy (Eschscholzia californica)

Bright orange flowers that bloom profusely in spring and
summer. Low-maintenance and attracts pollinators.

2. Showy Milkweed (Asclepias speciosa)

Supports monarch butterflies. Vibrant flowers and hardy in
drought conditions.

3.Blue-eyed Grass (Sisyrinchium bellum)

Grass-like perennial with small, star-shaped blue flowers.
Adds color to school gardens.

Key Considerations for the proposed vegetation

1. Safety: Avoid plants with thorns, toxic berries, or irritat-
ing sap

2. Maintenance: Choose low-maintenance species that re-
quire minimal pruning or care

3. Educational Value: Incorporate plants that can support
lessons about biodiversity, pollinators, and ecosystems

4. Durability: Select plants resilient to occasional foot traf-
fic or activity in school settings.
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MECHANICAL/ELECTRICAL SYSTEM SUMMARY

INTRODUCTION

The design and selection of equipment for the E/M building facilities are
guided by the following principles:

e Ensuring high energy efficiency.

e Promoting flexibility in building installations.

¢ Guaranteeing reliable operation.

¢ Minimizing operating and maintenance costs.

MAIN HVAC INSTALLATIONS

The school complex’s primary systems include:

1. Central heating and air conditioning (HVAC) system.

2. Electrical and lighting installations.

3. Building Energy Management System (BEMS).

4. Photovoltaic (PV) energy generation system with storage capability.
The design and equipment selection for these installations were based on
the following objectives:

e Maximizing energy efficiency under both full-load and part-load condi-
tions.

¢ Reducing energy losses in heating and air conditioning systems.

¢ Minimizing equipment and subsystem operating time through advanced
control systems.

¢ Utilizing proven energy-saving technologies to ensure long-term sustain-
ability.

CENTRAL HEATING AND AIR CONDITIONING (HVAC)

Heating and air conditioning for the school building will be provided by
three rooftop package units, each dedicated to a classroom wing. These
compact units will integrate advanced features for optimized performance:
e Heat pump and air distribution systems for efficient heating and cooling.
e Pre-installed supply and exhaust fans to streamline installation and op-
eration.

¢ Energy recovery system with an air-to-air heat exchanger and free cool-
ing capability to reduce energy usage by leveraging outdoor conditions.

e Variable speed motors for supply and return air systems to enhance en-
ergy savings by adjusting airflow to real-time needs.

Thermally insulated metal air ducts will distribute conditioned air through-
out the building via the suspended ceiling, ensuring even and efficient air
delivery. These ducts will terminate at strategically placed outlets to maxi-
mize comfort in all spaces. The system will integrate seamlessly with the
building’s central BEMS, enabling optimized control and scheduling based
on occupancy and environmental conditions.

In addition, the HVAC system is designed to meet stringent California en-
ergy efficiency standards, reducing carbon emissions and supporting the
school’s sustainability goals. Seasonal energy performance adjustments
will allow the system to adapt dynamically to changing weather patterns,
further enhancing efficiency.

LIGHTING INSTALLATION

The artificial lighting system is tailored to serve classrooms and ancillary
spaces, prioritizing energy efficiency and functionality. Key features in-
clude:

e High-efficiency LED luminaires that consume minimal energy while deliv-
ering superior illumination levels suitable for educational settings.

e Low dimming indices to maintain consistent light quality and avoid disrup-
tions in learning environments.

¢ Integration with the BEMS, enabling automated energy management,
daylight harvesting, and occupancy-based lighting control.

The lighting design will also prioritize visual comfort, incorporating fixtures
with low glare ratings to ensure an optimal learning atmosphere. By cou-
pling smart control technologies with efficient luminaires, the system will
significantly lower operational energy demands while providing adaptable
lighting solutions for diverse activities.

BUILDING ENERGY MANAGEMENT SYSTEM (BEMS)

The BEMS serves as the operational brain of the school, providing compre-
hensive monitoring and automated control of all electrical and mechanical
installations. Its robust features include:

¢ Centralized control station for direct access to system configurations and
uninterrupted monitoring of operations.

¢ Integrated monitoring capabilities for PV energy production, HVAC sys-
tems, thermal comfort, lighting, natural cooling, and indoor air quality.

¢ Data collection and statistical analysis tools to optimize energy consump-
tion and operational efficiency based on real-time and historical data.
Through predictive analytics, the BEMS will proactively adjust system per-
formance to minimize energy waste and enhance occupant comfort. Auto-
mated fault detection and diagnostics will ensure rapid identification and
resolution of system inefficiencies, reducing downtime and maintenance
costs.

Additionally, the system will allow remote access for authorized personnel,
enabling off-site monitoring and adjustments to ensure uninterrupted op-
eration during non-occupied periods or emergencies.

Photovoltaic (PV) Energy Production System with Storage Capability

The PV energy system is a cornerstone of the school’s commitment to sus-
tainability, designed to meet a substantial portion of the building’s energy
needs. The system includes:

e Solar panels installed on sloped roof sections of the three classroom wings,
optimizing exposure to solar radiation for maximum energy generation.

¢ Dedicated ground-floor area housing the inverter and battery arrays to
manage energy conversion and storage.

Fig.1_Roof plan

¢ Seamless integration with the BEMS, enabling real-time monitoring, load
balancing, and peak energy shaving.

By storing excess energy in the battery arrays, the system will ensure un-
interrupted power availability during peak usage or grid outages. The use
of net metering will allow the school to export surplus energy back to the
grid, contributing to community-wide energy sustainability and reducing
overall operational costs.

The PV system also includes provisions for future scalability, allowing ad-
ditional panels or battery capacity to be incorporated as energy needs
evolve. This ensures that the school can continue to adapt to changing
energy demands while maintaining its net-zero carbon footprint.

ADDITIONAL CONSIDERATIONS

To ensure the longevity and reliability of the installations, the following
measures are incorporated:

¢ Enhanced safety protocols, including surge protection, fire-rated cable
conduits, and fail-safe systems for critical installations.

¢ Routine maintenance schedules guided by the BEMS to optimize perfor-
mance and extend equipment lifespan.

e Use of modular and standardized components, enabling easy upgrades
and replacements without disrupting operations.

These strategies collectively ensure that the electrical and mechanical
installations are not only highly efficient but also robust, adaptable, and
aligned with the school’s broader mission of sustainability and community
engagement. The integrated design approach prioritizes both environmen-
tal and operational goals, making the school a model for energy-efficient
educational facilities.

Fig.2_Building 4 section
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ENERGY STRATEGY

The main design objective for the building complex is to
ensure a small environmental footprint, which implies low
energy consumption together with improved comfort. The
design philosophy to reduce energy consumption is very
simple with the main features adopted being: a) Increased
insulation b) Air tightness and c) Shading and glazing with
low value of thermal transmittance.

An EPW file has been used corresponding to an area with
longitude -118.15 and latitude 34.15 with an altitude of
263.3 m above sea level. The record is based on data col-
lected between 1990 and 2000 and corresponds to climate
zone 9, USA (Koppen-Geiger climate zone: Csb. Mediter-
ranean, warm summer). The mean annual temperature is
17.5 °C, while the warmest and coolest annual tempera-
tures are 34.3 °C (99%) and 5.0 °C (1%), respectively. The
annual cumulative horizontal solar radiation is 1829.01
kWh/m2 .

The hourly temperature distribution is shown in the figure
below along with the ASHRAE adaptive thermal comfort
zone.

It is characteristic that even in the winter months the tem-
perature does not drop too low and this favours thermal
comfort conditions both inside the buildings (with a simul-
taneous reduction in energy consumption) and outside.
Examining the Universal Thermal Climate Index (UTCI)
thermal stress, the percentage of hours in the period 7:00-
22:00 with no thermal stress ranges from 31.7 % to 61.7
% with the lowest values being observed during the sum-
mer when the school is not in operation. The UTCI thermal
stress distribution for all months between the hours 7:00-
22:00 is presented the following figure.

It is characteristic that even in the winter months the tem-
perature does not drop too low and this favours thermal
comfort conditions both inside the buildings (with a simul-
taneous reduction in energy consumption) and outside.
Examining the Universal Thermal Climate Index (UTCI)
thermal stress, the percentage of hours in the period 7:00-
22:00 with no thermal stress ranges from 31.7 % to 61.7
% with the lowest values being observed during the sum-
mer when the school is not in operation. The UTCI thermal
stress distribution for all months between the hours 7:00-
22:00 is presented the following figure.

In the classrooms, inclined clerestory windows have been
adopted, which in combination with the clerestory window
at the back of the classroom create conditions of satisfacto-
ry and unobstructed air circulation. Natural ventilation can
offer some benefits in maintaining thermal comfort with-
out mechanical support since the percentage of dry bulb
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Fig.1_Hourly dry-bulb temperature distribution.

UTCI thermal stress distribution between the months of Jan and Dec and between the hours 7:00 and 22:00
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Fig.4_Monthly percentages of temperatures in the range 180-240 and between
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temperatures in the range 180-240 C between the months
of January and December and between the hours 7:00 and
22:00 is quite adequate. These monthly percentages are pre-
sented in the following figure. The lowest value is 21% and is
observed during December.

The building complex ensures enhanced sunlight access
through the atria, creating bright and naturally lit communal
spaces. Shading systems limit solar radiation inside the spac-
es, in an attempt to reduce cooling loads. In all classrooms,
the windows are shaded by the extension of the roof on the
upper floor, while the hallway on the upper floor provides
shading for the classrooms on the ground floor.
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ANNUAL END USE SUMMARY

The middle school building in East Los Angeles demonstrates exem-
plary energy efficiency, achieving a total Energy Use Intensity (EUI) of
18 kBtu/sf annually, surpassing the required target of 20 kBtu/sf. This
remarkable achievement reflects the integration of advanced tech-
nologies and sustainable practices that optimize energy use across all
building systems.

BREAKDOWN OF ENERGY USE

1. Heating and Cooling Systems

¢ The HVAC systems, powered by rooftop package units, account for a
significant portion of energy demand. These units operate with a Sea-
sonal Energy Efficiency Ratio (SEER) of 4.2 and a Coefficient of Perfor-
mance (COP) of 3.3, ensuring high energy efficiency.

¢ Heat recovery systems integrated within the HVAC units reduce en-
ergy consumption by reusing waste heat.

¢ Variable speed motors adjust airflows dynamically, aligning energy
use with real-time building needs and occupancy.

2. Lighting Systems

¢ Lighting systems incorporate high-efficiency LED luminaires with a
power density of 1.5 W/m?-100Ix. These luminaires provide optimal
illumination for educational settings while consuming minimal energy.
¢ The system is equipped with daylight harvesting capabilities, which
automatically adjust artificial lighting levels based on available natural
light, further enhancing energy efficiency.

3. Ventilation and Equipment Energy Use

e Demand-controlled ventilation (DCV) ensures that air circulation is
adjusted based on occupancy, reducing unnecessary energy use during
low-occupancy periods.

e Equipment within the school operates at a power density of 10 W/
m?2, maintaining operational efficiency without exceeding energy
benchmarks.

4. Photovoltaic Energy Production

¢ A photovoltaic (PV) system with a total installed capacity of 269 kWp
generates 131 kBtu/sf annually, covering the building’s energy needs
and producing a surplus. The PV panels, mounted on south-facing
sloped roofs, ensure maximum solar exposure and consistent energy
generation.

¢ The inclusion of a 12 kWh lithium-ion battery storage system sup-
ports essential loads, particularly during non-peak solar production
hours, adding resilience to the building’s energy infrastructure.
Renewable Energy Contribution

The PV system’s contribution significantly offsets the building’s opera-
tional energy consumption, resulting in a net-positive energy profile.
Surplus energy is exported to the grid through net metering, support-
ing community-wide energy demands and enhancing the project’s en-
vironmental impact.
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ENVELOPE PERFORMANCE AND THERMAL EFFICIENCY

The building’s high-performance envelope is a cornerstone of its en-
ergy efficiency strategy:

e Walls and Roofs: Insulation achieves U-values of 0.145 W/m?K for
walls and 0.175 W/mZK for inclined roofs, minimizing heat transfer
and energy loss.

e Windows: Double-glazed, low-emissivity windows with a Solar Heat
Gain Coefficient (SHGC) of 0.56 and a U-value of 1.772 W/m?K opti-
mize thermal insulation while allowing natural light penetration.
These measures significantly reduce heating and cooling loads, en-
hancing the overall energy efficiency of the building.

ENERGY MANAGEMENT

The Building Energy Management System (BEMS) plays a critical role
in monitoring and optimizing energy use. Key functionalities include:
¢ Real-time tracking of HVAC, lighting, and PV systems.

¢ Predictive analytics to align energy demand with operational needs.
¢ Automated fault detection and diagnostics to maintain peak system
performance.

OPERATIONAL IMPACT

The combination of energy-efficient systems and renewable energy
integration ensures minimal operational energy costs while maintain-
ing occupant comfort. The net-negative emissions achieved through
the PV system demonstrate the building’s alignment with decarboni-
zation goals and sustainability standards.

In summary, the annual end use of the middle school building high-
lights a strategic approach to energy efficiency and sustainability, es-
tablishing it as a model for high-performance educational facilities.
The integration of advanced technologies, renewable energy, and ef-
ficient design practices underscores the project’s commitment to en-
vironmental responsibility and long-term operational benefits.

The bar chart illustrates the energy consumption and savings across
various end-use categories for a building, measured in Btu per square
foot. Equipment emerges as the largest energy consumer, with usage
exceeding 10,000 Btu/sf, highlighting the significant impact of op-
erational systems like computers, appliances, and other equipment.
Lighting follows as the second-largest contributor, with energy con-
sumption between 4,000 and 5,000 Btu/sf, reflecting its critical role
in ensuring a functional and well-lit environment. Cooling systems
show moderate energy demand, surpassing heating, which accounts
for minimal energy use due to the building’s efficient thermal enve-
lope and climate-sensitive design. Notably, the chart showcases en-
ergy savings achieved through load-shifting strategies, represented
by a small negative bar. These savings underscore the effectiveness
of advanced energy management practices in reducing peak demand
and improving overall energy efficiency. This distribution of energy
use highlights opportunities for further optimization, particularly in
equipment and lighting systems.
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MONTHLY END USE ENERGY CONSUMPTION BAR CHART

The bar chart provides a detailed depiction of the monthly end-use en-
ergy consumption of the building, measured in Btu per square foot,
distributed among cooling, heating, lighting, and equipment. This vis-
ualization highlights the building’s energy consumption patterns and
seasonal variations, underscoring the energy-saving strategies imple-
mented in its design.

KEy OBSERVATIONS

1. Cooling Energy Consumption (Blue Bar):

Cooling demands are prominent during warmer months, particularly
from May to September. This aligns with the local climate, where high-
er temperatures increase the need for air conditioning. The cooling en-
ergy use is moderated by several passive design strategies, including
high-performance insulation, dynamic shading systems, and natural
ventilation. These measures significantly reduce cooling loads, ensur-
ing thermal comfort without excessive energy use.

2. Heating Energy Consumption (Red Bar):

Heating demands are minimal throughout the year, with the highest
usage occurring in December and January. The low heating energy re-
quirement is attributed to the building’s well-insulated envelope and
heat recovery ventilation systems, which precondition incoming air
and reduce the reliance on mechanical heating systems. The Mediter-
ranean climate also naturally supports lower heating needs compared
to cooler regions.

3. Lighting Energy Consumption (Yellow Bar):

Lighting energy usage remains relatively consistent across all months,
reflecting the importance of maintaining proper illumination levels in
classrooms and communal spaces. The incorporation of daylight har-
vesting systems, coupled with LED luminaires, minimizes artificial light-
ing needs by maximizing the use of natural light during daylight hours.
Exterior lighting is included in the calculations, further contributing to
energy efficiency.
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4. Equipment Energy Consumption (Black Bar):

Equipment energy use forms the largest component of the monthly con-
sumption across all months. This includes energy demands from com-
puters, appliances, and other operational equipment essential to the
school’s functionality. The consistent profile of equipment energy use
indicates its critical role in daily operations, with limited seasonal vari-
ability.

SEASONAL TRENDS AND ENERGY EFFICIENCY MEASURES

The chart highlights significant seasonal trends in energy consumption:
e During summer (June to August), cooling energy demands increase,
but overall energy consumption remains relatively stable due to low oc-
cupancy levels during school holidays.

¢ In winter (December to February), heating demands are evident but
minimal, showcasing the effectiveness of the building’s high-perfor-
mance thermal envelope and the mild climate of the region.

e Lighting and equipment energy use maintain steady levels throughout
the year, driven by consistent operational requirements.

The combination of demand-controlled ventilation, energy-efficient
HVAC systems, and advanced building automation ensures that energy
use is optimized across all months. For instance, ventilation rates adjust
dynamically based on occupancy, and daylight harvesting systems au-
tomatically modulate artificial lighting to balance energy consumption.

ENERGY EFFICIENCY ACHIEVEMENTS

The energy-saving strategies implemented in the building design have
led to significant reductions in energy demand:

e The high-performance insulation, with U-values as low as 0.145 W/m?K
for walls and 0.175 W/m?2K for inclined roofs, minimizes heat transfer
and stabilizes indoor temperatures, reducing both heating and cooling
loads.

* Heat recovery ventilation systems with a sensible
heat recovery effectiveness of 70% further enhance
energy efficiency by utilizing waste heat from ex-
haust air.

e The photovoltaic (PV) system generates surplus
energy, significantly offsetting the building’s opera-
tional energy demand and reducing its environmen-
tal impact.

Monthly End Use Energy Consumption Bar Chart| 8

The building complex has three sloping roofs with a 9° inclination and
south orientation on which PV modules have been installed. The total
number of PV modules is 674 each one having 400 Wp thus the total
install power is 269 kWp. Using PVWATTS software the electricity pro-
duction was estimated equal to 131 kBtu/sf which is much greater than
the energy consumed. Examining the annual hourly average energy and
emissions, it appears that the emission offset from the PV operation is
way larger than the emissions due to the operation of the building. This
is expected due to the large area of the PV panels. Because the PV out-
put consistently exceeds the load throughout the day, the need for bat-
teries is reduced. Therefore, the optimum size (using System Advisor
Modelling Software) that was estimated, is a small Li-ion battery with
capacity of 12 kWhac and power 5.2 kWac which can be used in order
to cover some of the electricity load during the nighttime hours (mainly
lighting). This size can save ~ 1 kBtu/sf in total per year providing power
during the night hours as presented indicatively in Fig. 8. In total the
building now has a total energy demand is 16 kBtu/sf.

Because of the size of the PV system both net energy and net emissions
are negative.
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Fig. 8_Power generated from the PV system (upper graph) and power from the
battery to load (lower graph) for the first six days of the year.
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HOURLY LOAD SHAPES FOR ENERGY AND EMISSIONS

Peak demand times during January are at 9:00 (56 kBtu) and 20:00 (26
kBtu) while the lowest value is observed at 17:00 (23 kBtu). The per-
centage difference between the minimum and maximum energy de-
mand is 58% justifying load shifting as the potential cost and efficiency
savings measure. However, the building has heavy insulation together
with the use of HRV and is capable of maintaining a comfortable indoor
temperature with minimal active heating or cooling. Thus, the overall
demand for space conditioning is low, making load shifting strategies
less impactful compared to a more conventional building. In the ex-
amined building the ventilation rates are based on the occupancy, op-
erating at minimal levels during unoccupied periods (Demand Control
ventilation) and a daylight harvesting system is used in every classroom
providing lighting energy savings. Since HVAC uses electricity for heat-
ing and cooling, the use of PV system can be considered as load shift
strategy, feeding the excess electricity into the grid during off-peak
hours and draw from the grid during peak hours (net metering). As al-
ready mentioned, there is also a small battery to cover partly the night
loads (mainly lighting). During August the occupancy typically is low
and energy demand curve is flat with no peak period to shift energy
from, limiting the ability to optimize energy usage.

HOURLY LOAD SHAPES FOR ENERGY AND EMISSIONS

The hourly load shapes for energy and emissions provide critical in-
sights into the building’s daily energy consumption patterns and en-
vironmental impact, highlighting its efficiency and resilience to chal-
lenges such as blackouts.

Hourly Energy Consumption Load Shapes

Energy consumption patterns reflect the building’s operational sched-
ule and climatic conditions. In winter months like January, peak energy
demands occur at 9:00 AM and 8:00 PM during periods of high activity,
while minimal usage is observed around 5:00 PM after school hours.
Heating energy remains low due to the building’s high-performance
thermal envelope, which minimizes heat loss and reduces mechanical
heating needs. During summer months like August, energy demand
stabilizes with a flat curve throughout the day, reflecting reduced oc-
cupancy during vacations. Cooling requirements, though dominant,
are efficiently managed through passive cooling measures, shading
systems, and natural ventilation, ensuring stable and moderate energy
consumption.

HOURLY EMISSIONS LOAD SHAPES

Emissions align with energy consumption but are significantly reduced
by the photovoltaic (PV) system. Emission peaks correspond to opera-
tional energy spikes but remain low compared to conventional build-
ings due to reliance on renewable energy. During off-peak hours, emis-
sions are negligible, as surplus PV energy is stored or exported. The PV
system offsets emissions during daylight hours, producing clean energy
that reduces grid dependency, while net metering further mitigates
emissions by exporting surplus electricity to the grid.
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GRAPH ANALYSIS

The energy and emissions graphs highlight the building’s adaptability
and efficiency. Energy use is distributed smoothly throughout the day,
avoiding sharp peaks that strain energy systems, thanks to demand-
controlled ventilation and lighting systems that adjust dynamically to
occupancy. In summer, the flat energy demand curve underscores the
effectiveness of passive cooling strategies, maintaining stability despite
external temperature variations. Emission profiles demonstrate how PV
energy generation during the day significantly reduces net emissions,
achieving consistently low or negative levels.

Hourly Load Shapes for Energy and Emissions| 9
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Fig. 9_January and August hourly average emissions and energy demand.
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Fig. 10_Annual hourly average emissions, net emissions and energy demand.

ENERGY RESILIENCE AND BLACKOUT MITIGATION

The building’s energy system ensures resilience during potential black-
outs through renewable energy infrastructure and storage. The PV sys-
tem generates enough energy to meet daily demands and stores sur-
plus in a 12 kWh lithium-ion battery, which powers essential systems
like lighting and ventilation during outages. The ability to export excess
energy to the grid enhances local energy resilience, while stored energy
and real-time PV generation reduce reliance on external supplies. Dur-
ing extended blackouts, the system prioritizes critical functions, ensur-
ing uninterrupted operations and extending battery utility through the
high efficiency of building systems.
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DETAILS OF RENEWABLE ENERGY SYSTEMS

The thermal insulation properties of the building play a pivotal role in
ensuring energy efficiency, occupant comfort, and compliance with
modern sustainability standards. For the insulation of the building min-
eral wool has been used with plant-based binder (formaldehyde free)
which is made from rapidly renewable sources using biogenic sources
of carbon (thus it has a low carbon footprint) and low VOC’s emis-
sions. This insulation product has been certified as Eurofins Indoor
Air Comfort Gold for low VOC emissions and awarded a DECLARE ‘Red
List Free’ label (free from any of the chemicals known to pose serious
risks to human health). All glazing in windows is double (6mm/13mm
air/émm) with low-emissivity (Low-E) coatings, further enhancing the
building’s insulation, reducing heat losses and limiting solar heat gain.
This glazing unit has a Solar Heat Gain Coefficient equal to 0.56, Visible
Transmittance 0.74 and U-value 1.772 W/m2K (0.312 BTU/(hr-ft?-°F).
The aim was to create a high-performance envelope that reduces the
reliance on mechanical HVAC systems while supporting a comfortable
and productive learning environment year-round. Sketches of the wall
structures together with their U-value is presented in the table below.

Wall -ground level
U-value= 0.222 W/m2K (0.039 BTU/(hr-ft2-°F))

1. Fireproof cement board (15mm)
2. Internal Insulation (12cm)

3. Exposed concrete wall (25cm)
4. Metal frame for supporting the
cement board

ouTsIDE

Fig.11_Ground Floor Exterior Walls

Wall - first floor
U-value= 0.145 W/m2K (0.025 BTU/(hr-ft?-°F))

2,
OUTSIPE — a INSIDE
= ’ 1. Beam (wood+metal)
0015 % s 2. Fireproof cement board (15mm)
— 3. Internal Insulation (20cm) + void (3cm)
K ~— 4. 4. Metal frame for supporting the
E cement board
l cxk/
— ¥

Fig.12_First Floor Exterior Walls

Inclined roof

U-value=0.175 W/m2K (0.030 BTU/(hr-ft2-°F))

outsipe

INSIDE

1. Photovoltaic panels

2. Thermal insulation

3. Plywood

4. Waterproofing insulation

Fig.13_Inclined roof construction details

Ground slab

5. Wooden structure
6. Space for the mechanical equipment
7. Wooden boards (10x10) and (5x5)

U-value=0.292 W/m2K (0.051 BTU/(hr-ft*-°F))

GROUND FLOOR

1. Ecological linoleum

2. Cement mortar substrate (5cm)
S et s T N TN & S SR T ; 3. Cement board (15cm)
"’//// ’////; 7 Z /’ 7 A 4. Thermal insulation (10cm)
o 5. Waterproofing insulation
= ‘;’ 6. Cement board (10cm)
N N RN 7. Gravel (10cm)
S I,
BASEHENT.

Horizontal roof

Fig.14 Ground Floor
construction details

U-value= 0.197 W/m2K (0.034 BTU/(hr-ft?-°F))

ouTsIDE
1. Green roof (40cm)

2. Geotextile - double
2’. Cobles
3. Waterproofing insulation
4. Lightweight Concerete
5. hermal insulation (10-15cm)
6. Vapor barrier (dye)
7. Cement board (20cm)
| 8. Inverted beam
9. Beveled corner
10. Water droplet
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Fig.15 Green Roof
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0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

Details of Renewable Energy Systems | 10

To calculate the energy consumption, a simulation was used assum-
ing that the classrooms have the occupancy profile presented in Fig.
6. Summer operation period is between June 15th to September the
15th.

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

Weekday

Saturday Sunday

Fig.17_Occupancy profile

Installed power for lighting was considered equal to 1.5 W/m2-100 Ix
(0.13 W/ft2-100Ix), for equipment 10 W/m2 (0.92 W/ft2) while the
ventilation rates are 4.72 I/s/person and 0.61 I/s/m2 (0.056 |/s/ft2).
In all classrooms LED luminaires have been used together with a day-
light harvesting system. HVAC units are compact rooftop units with ef-
ficiencies (SEER=4.2 (W/W), COP=3.3 as defined in Europe). The effi-
ciency of the HVAC units are not the most efficient but because of the
high performance envelope the energy consumption of the building Is
lower than the requirement of the present architectural competition.
All HVAC units are equipped with a heat recovery ventilation modules
(sensible heat recovery effectiveness equal to 0.7) and have the ability
to operate in free cooling mode. For the calculation of the energy con-
sumption exterior lighting have been considered as well.
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GROUND FLOOR.
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—1 1. Ecological linoleum
et i i~ 2 2. Cement mortar substrate (5cm)
& s 3. Cement board (20cm)
7 ~ 4. Insulation (10cm)
(U UTIO0E~+

5. Metal frame for supporting the
ceiling

6. Ceiling with wooden boards
(30x80)

7. Space for the mechanical equip-
ment

Fig.16_First Floor
construction details
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STORAGE SYSTEMS

Potential Energy Storage Systems for Enhancing Resilience in the
School Proposal

The integration of energy storage systems is a critical component of
the proposal, aiming to enhance resilience, reduce reliance on the grid,
and optimize the use of renewable energy generated by the photo-
voltaic (PV) system. While the current design incorporates a 12 kWh
lithium-ion battery capable of offsetting some daily energy use and
lowering the building’s energy consumption by 1 kBtu/sf, alternative
and complementary energy storage solutions could further bolster the
building’s resilience and energy efficiency.

SCENARIO 1: 12 KWH LITHIUM-ION BATTERY

The existing proposal includes a 12 kWh lithium-ion battery system de-
signed to store surplus energy generated by the PV panels. This storage
capacity supports nighttime lighting loads, ensuring uninterrupted op-
eration of essential systems after sunset. The lithium-ion battery sys-
tem offers several advantages:

1. Efficiency and Versatility:

e Lithium-ion batteries have a high round-trip efficiency, typically ex-
ceeding 90%, making them ideal for storing solar energy and reducing
energy losses during charging and discharging.

¢ The compact size and modular design of lithium-ion systems allow
for easy integration into the building’s energy infrastructure, with scal-
ability for future needs.

2. Load Balancing:

The battery system reduces peak energy consumption by offsetting
lighting and other small loads during periods of low PV generation. This
lowers overall energy demand by 1 kBtu/sf, contributing to the build-
ing’s net-zero energy goals.

3. Resilience:

During grid outages, the battery can provide limited backup power to
critical systems, such as emergency lighting, ventilation, and commu-
nication networks, ensuring minimal disruption to building operations.
Despite these benefits, the 12 kWh system has limited capacity to ad-
dress prolonged outages or high-energy-demand scenarios. This under-
scores the need to explore additional or alternative storage solutions
that offer enhanced capabilities.

SCENARIO 2: EXPANDING LITHIUM-ION BATTERY STORAGE

An expanded lithium-ion battery system could provide greater resil-
ience by storing more energy to meet a broader range of demands.
Increasing the storage capacity to 50—-100 kWh would allow the build-
ing to:

1. Support Larger Loads:

¢ The increased capacity could power additional systems, such as HVAC
units or IT equipment, during outages or periods of low PV output.

e This would enhance the building’s ability to operate independently
from the grid for extended periods.

2. Enable Advanced Load Shifting:

A larger battery system would facilitate load shifting, where excess PV
energy generated during the day is stored for use during evening peak

demand hours. This reduces strain on the grid and minimizes energy
costs.

3. Provide Grid Services:

The battery system could participate in demand response programs, ex-
porting stored energy to the grid during high-demand periods and earn-
ing financial incentives.

While expanding lithium-ion storage is feasible, it would require addi-
tional investment and space allocation. Moreover, reliance on a single
technology might pose risks, such as capacity degradation over time.
This highlights the potential value of diversifying storage solutions.

SCENARIO 3: THERMAL ENERGY STORAGE

Thermal energy storage (TES) systems offer a complementary solution to
lithium-ion batteries by storing excess energy in the form of heat or cold.
TES systems are particularly suited for buildings with significant heating
and cooling demands, such as the proposed school.

1. Phase Change Materials (PCMs):

e PCMs store thermal energy by changing phase (e.g., from solid to lig-
uid) when heated or cooled. These materials can be integrated into the
building envelope, such as walls or ceilings, to passively regulate indoor
temperatures.

¢ Excess solar energy can be used to preheat or precool the PCM, reduc-
ing the energy required for HVAC systems during peak hours.

2. Ice Storage Systems:

e |ce storage involves producing ice during off-peak hours or periods of
surplus PV energy and using it to cool the building during the day. This
reduces the load on the HVAC system and shifts energy demand to more
favorable times.

e |Ice storage is highly efficient and can be scaled to meet the cooling
needs of the school.

3. Hot Water Storage:

Surplus PV energy can be used to heat water, which is stored in insulated
tanks for use in heating systems or domestic hot water applications. This
offsets energy consumption during peak hours and provides a reliable
source of thermal energy during outages.

TES systems are cost-effective and have long lifespans, making them an
attractive option for enhancing energy resilience. However, their appli-
cability is limited to specific end uses, such as heating or cooling. These
methods also need a lot of space in order to provide meaningful storage.

SCENARIO 4: FLOW BATTERIES

Flow batteries, such as vanadium redox batteries, offer a scalable and
durable solution for long-duration energy storage. Unlike lithium-ion
batteries, flow batteries store energy in liquid electrolytes contained in
external tanks, enabling flexible capacity adjustments.

1. Scalability:

The storage capacity of flow batteries can be increased by simply ex-
panding the electrolyte tanks, making them ideal for buildings with fluc-
tuating energy demands.

2. Long Lifespan:

Flow batteries can sustain thousands of charge-discharge cycles with
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minimal capacity degradation, ensuring reliable performance over dec-
ades.

3. Applications in Grid Resilience:

e Flow batteries are well-suited for providing backup power during ex-
tended outages, as their storage duration can exceed 10 hours depend-
ing on system design.

e They also support grid services, such as frequency regulation and de-
mand response, further enhancing the building’s contribution to local
energy resilience.

While flow batteries offer several advantages, their higher upfront costs
and space requirements may limit their feasibility for smaller-scale ap-
plications. Again flow batteries need a lot of space.

SCENARIO 5: HYBRID ENERGY STORAGE SYSTEMS

Combining multiple storage technologies in a hybrid system can maxi-
mize resilience and operational flexibility. For the proposed school, a
hybrid system might include:

1. Lithium-lon Batteries for Short-Term Needs:

These batteries provide immediate backup power and support daily
load shifting.

2. Thermal Energy Storage for HVAC Efficiency:

TES systems reduce HVAC energy demands by leveraging stored ther-
mal energy, particularly during peak cooling periods.

3. Flow Batteries for Long-Duration Storage:

Flow batteries ensure extended backup power during prolonged out-
ages and support grid services during normal operations.

A hybrid system leverages the strengths of each technology while miti-
gating their limitations, creating a robust and adaptable energy storage
solution.

BLACKOUT RESILIENCE

Enhanced energy storage systems significantly improve the building’s
ability to maintain operations during blackouts. Key benefits include:
1. Reliable Backup Power

2. Extended Autonomy

3. Grid Support

4. Operational Continuity

CONCLUSION

The inclusion of energy storage systems in the middle school proposal
is essential for enhancing resilience and optimizing the use of renew-
able energy. While the 12 kWh lithium-ion battery offers a baseline so-
lution for daily energy use and limited backup power, alternative and
complementary storage technologies, such as thermal energy storage
and flow batteries, can significantly expand the building’s capabilities.
A hybrid energy storage system provides the most comprehensive solu-
tion, balancing short-term flexibility with long-term resilience. By in-
tegrating these systems, the building not only ensures reliable energy
access but also establishes itself as a model for sustainable and resilient
educational infrastructure.
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DECARBONIZATION STRATEGIES

INTRODUCTION

Decarbonization is central to the proposed middle school’s design, em-
phasizing reduced operational and embodied carbon to achieve a net-
zero emissions footprint. Situated in East Los Angeles, the building lever-
ages advanced technologies, sustainable materials, and innovative energy
strategies tailored to the local climate and community needs. This section
outlines a comprehensive suite of decarbonization strategies integrated
into the building’s design and operational framework.

1. ALL-ELECTRIC ENERGY SYSTEM

The facility will operate exclusively on electricity, eliminating reliance on
fossil fuels. This transition aligns with California’s ambitious decarboniza-
tion goals and facilitates integration with renewable energy sources. Key
elements include:

¢ Electrified HVAC systems powered by high-efficiency heat pumps.

e Electric water heating systems with heat recovery capabilities.

¢ Induction-based kitchen systems to support sustainable food prepara-
tion in community programs.

This all-electric approach not only eliminates greenhouse gas emissions as-
sociated with natural gas combustion but also enables the seamless inte-
gration of renewable energy. By powering critical systems such as heating,
cooling, and water heating through electricity, the building leverages clean
energy sources like solar power, significantly reducing its carbon footprint.
The inclusion of induction kitchen systems ensures safety, efficiency, and
compatibility with the overall decarbonized infrastructure.

2. PHOTOVOLTAIC ENERGY GENERATION

A robust photovoltaic (PV) system will generate more energy than the
building consumes annually, creating a net-positive energy profile. Design
features include:

e Installation of 674 PV panels (400 Wp each) on the south-facing roofs
with a total installed capacity of 269 kW

e Solar energy production of 131 kBtu/sf annually, significantly exceeding
the building’s energy consumption.

e Integration with a small-scale Li-ion battery (12 kWh capacity) to store
excess energy for nighttime use, primarily for lighting and essential loads.
¢ Net metering to export surplus energy to the grid during off-peak hours,
reducing community energy demand

The PV system exemplifies the building’s commitment to renewable en-
ergy. By producing surplus energy, the building not only achieves self-suffi-
ciency but also supports the local energy grid. The strategic use of battery
storage enhances resilience during power outages, ensuring that critical
functions remain operational. Furthermore, net metering agreements al-
low the building to contribute positively to the community’s energy needs.

3. ENHANCED BUILDING ENVELOPE

The building envelope is optimized to minimize energy loss and maintain
indoor comfort with minimal mechanical intervention. Strategies include:
¢ High-performance insulation: Use of mineral wool with plant-based
binders, reducing embodied carbon and VOC emissions. U-values range
from 0.145 W/m?K for first-floor walls to 0.175 W/m?K for inclined roofs

¢ Low-emissivity (Low-E) glazing: Double-glazed windows with a Solar Heat
Gain Coefficient of 0.56 and U-value of 1.772 W/m?3K to limit thermal trans-
mittance while maximizing natural light.

¢ Air-tight construction: Advanced sealing techniques to achieve near-zero
air infiltration, reducing HVAC loads.

e Dynamic shading systems: External blinds and overhangs to limit solar
heat gain, especially on south- and west-facing facades

These strategies work synergistically to reduce energy demand for heating
and cooling, ensuring year-round thermal comfort. By investing in a robust
building envelope, the design minimizes reliance on mechanical systems,
which are typically energy-intensive. Enhanced insulation and air-tightness
also contribute to soundproofing and improved indoor air quality, creating a
healthier environment for students and staff.

4. NATURAL VENTILATION AND THERMAL COMFORT

Leveraging East Los Angeles’ favorable climate, the building incorporates
natural ventilation and bioclimatic design to reduce cooling loads:

e Passive ventilation: Clerestory windows and strategically placed openings
create cross-ventilation driven by pressure differentials and wind direction
¢ Thermal mass optimization: Use of concrete with recycled aggregates to
regulate indoor temperatures by absorbing and slowly releasing heat.

¢ Adaptation to climatic data: Based on EPW data, the design ensures ther-
mal comfort during 31.7% to 61.7% of occupied hours without mechanical
intervention

Natural ventilation strategies reduce the energy required for cooling by
harnessing natural airflows. Clerestory windows enhance airflow, creating
a pleasant indoor environment with reduced dependency on HVAC systems.
The use of thermal mass materials further stabilizes indoor temperatures,
aligning with passive design principles. By tailoring these solutions to the
local climate, the building offers a cost-effective and sustainable approach
to thermal comfort.

5. ENERGY-EFFICIENT HVAC SYSTEMS

The HVAC system integrates cutting-edge technologies to minimize energy
use while maintaining indoor air quality:

e Compact rooftop units: Equipped with heat pumps, energy recovery ven-
tilation (ERV) systems with 70% effectiveness, and free cooling capabilities
e Demand-controlled ventilation: Adjusts airflow based on occupancy to
reduce energy waste during unoccupied periods.

¢ High-efficiency filtration: Ensures optimal air quality while maintaining
low resistance to airflow, reducing fan energy consumption.

By combining advanced HVAC technologies with energy-efficient designs,
the building maintains comfortable indoor conditions with minimal environ-
mental impact. The ERV systems recover heat from exhaust air, reducing
the energy required for heating and cooling fresh air. Demand-controlled
ventilation further optimizes system performance, ensuring energy is used
only when necessary.

6. DAYLIGHT HARVESTING AND EFFICIENT LIGHTING

Daylighting is a cornerstone of the building’s energy strategy, complement-
ed by energy-efficient artificial lighting:

¢ Daylight optimization: Skylights, atria, and large windows maximize day-
light penetration, reducing reliance on artificial lighting.

¢ LED luminaires: Installed throughout the building, offering high efficiency
and long lifespans.
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e Smart lighting controls: Sensors and dimmers adjust artificial lighting
based on daylight availability, occupancy, and time of day

These strategies enhance the building’s visual environment while signifi-
cantly reducing energy consumption. By utilizing natural light wherever
possible, the school not only lowers its energy use but also creates a vi-
brant and engaging atmosphere for learning. Smart lighting systems en-
sure that artificial lighting is used efficiently, adapting to changing condi-
tions throughout the day.

7. CIRCULAR ECONOMY IN CONSTRUCTION

The construction process prioritizes resource efficiency and material reuse
to reduce embodied carbon:

¢ Recycled materials: Use of recycled aggregates in concrete and reclaimed
wood for non-structural elements.

e Design for disassembly: Structural components are modular, enabling
future reuse or recycling.

¢ Low-carbon materials: Preference for locally sourced, rapidly renewable
materials to minimize transportation emissions

Circular economy principles guide the building’s construction, ensuring
minimal waste and maximum material efficiency. By designing for disas-
sembly, the project anticipates future adaptability, extending the lifecycle
of building components. The emphasis on recycled and low-carbon ma-
terials aligns with the overarching goal of reducing embodied emissions.
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FROM DESIGN TO CONSTRUCTION

The construction industry accounts for nearly 40% of global CO2 emissions
related to energy consumption and 50% of landfill waste. Sustainable prac-
tices such as reusing components (RE-USE), reducing resource consump-
tion (RE-DUCE), and recycling materials (RE-CYCLE) are integral to the prin-
ciples of the circular economy.

A sustainable approach to circularity must encompass all construction
phases—from initial design to building completion and long-term opera-
tions, including repairs and maintenance. Incorporating circularity princi-
ples in construction is essential, with availability-based design serving as
the guiding strategy. A local survey identified nearby materials, elements,
and structures suitable for reuse. (see Fig.1)
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PROPOSED SUSTAINABLE PRACTICES

¢ Recycled Concrete: Old concrete can be crushed and reused as aggre-
gate for sand, gravel, and foundation materials.

¢ Reclaimed Timber: To be used for wooden supports and shading blinds.
¢ Reclaimed Steel: For structural reinforcement.

¢ Recycled Plastic: For furniture.

¢ Recycled Glass: For various applications.

Selective demolition of existing reinforced concrete buildings and equip-
ment on the site is recommended. Materials should be sorted and segre-
gated by specialist crews for storage, maintenance, or recycling. Relevant
workshops and facilities near the site support this process.

QUANTITIES OF RECOMMENDED RECYCLED MATERIALS

1. RECLAIMED TIMBER

e Roofs: 2 m¥truss x 16 trusses = 32 m¥unit x 3 units = 96 m3.
¢ Wooden balcony structure (columns, beams, joists):

17 m¥unit x 3 units =51 m3.

e Wooden frames: 30 m3.

¢ Wooden shutters: 10 m3.

e Total: 96 + 51 + 30 + 10 = 187 m?3 of reclaimed timber.

2. RECYCLED CONCRETE (RECYCLED REINFORCED CONCRETE)

¢ Ground floor ceiling slabs of units: 100 m%unit x 3 units = 300 m?3.

¢ Ground floor and first-floor ceiling slabs of the office building:

145 m3 + 175 m3 =320 m3.

e Columns and beams of units: 28 m¥unit x 3 units = 84 m3.

¢ Columns and beams of the office building (ground floor and first floor):
28 m3+28 m3 =56 m3.

¢ Foundations of units and office building: 479 m3 + 229 m3 = 708 m3.

e Perimeter wall: 180 m3.

e Total reinforced concrete: 1,648 m3.

3. RECYCLED CONCRETE (UNREINFORCED AND LIGHTLY REINFORCED)
e Clean concrete and floor concrete: 191 m® + 249 m3 = 440 m3.

e Total reinforced and unreinforced concrete: 1,648 m3 + 440 m3 = 2,088 m3.

Aggregates in concrete account for 70% of total volume:
2,088 m3 x 70% = 1,461 m3 of recycled concrete aggregates.

4. RECLAIMED STEEL
Reinforced concrete: 1,648 m* x 125 kg/m?3 = 206,000 kg of steel.

reclamed wood 147Tm?

8. WATER EFFICIENCY AND CLIMATE ADAPTATION

Water management strategies address local drought conditions and mini-
mize the energy intensity of water use:

¢ Rainwater harvesting: Collection systems integrated with landscaping to
support irrigation needs.

e Greywater recycling: Reuse of water from sinks and showers for toilet
flushing and landscape irrigation.

¢ Drought-resistant landscaping: Native and adaptive plant species reduce
irrigation demands

Efficient water management reduces operational costs and aligns with re-
gional conservation efforts. Rainwater harvesting and greywater recycling
systems minimize dependency on municipal water supplies, while drought-
resistant landscaping ensures that outdoor spaces remain vibrant and sus-
tainable year-round.

9. SMART ENERGY MANAGEMENT

The Building Energy Management System (BEMS) provides centralized con-
trol and optimization of energy systems:

¢ Real-time monitoring: Tracks energy production, consumption, and stor-
age.

¢ Predictive analytics: Identifies patterns to optimize energy use during
peak and off-peak periods.

e User engagement: Displays energy data in common areas to educate stu-
dents and staff about sustainable practices

BEMS enhances the building’s operational efficiency by leveraging data-
driven insights. Real-time monitoring ensures that energy systems function
optimally, while predictive analytics help reduce peak energy demand. The
inclusion of user engagement tools fosters a culture of sustainability within
the school community.

10. RENEWABLE ENERGY INTEGRATION BEYOND PHOTOVOLTAICS
Future-ready design incorporates additional renewable energy technolo-
gies:

¢ Solar thermal collectors: Preheat water for domestic use and HVAC sys-
tems, reducing electrical loads.

¢ Wind energy potential: Exploration of small-scale wind turbines if local
wind patterns support feasibility.

Expanding renewable energy sources beyond photovoltaics diversifies the
building’s energy portfolio, enhancing resilience and sustainability. So-
lar thermal systems complement PV panels by addressing specific energy
needs, while wind energy offers an additional renewable source in suitable
conditions.

reclamed wood 147m?

recycled concrete 2088m?
(1461m?® aggregate materials
reclamed steel 206tn
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11. CARBON OFFSETTING AND COMMUNITY IMPACT

While the building’s design minimizes operational emissions, carbon offset
initiatives extend its impact:

¢ Urban tree planting: Collaboration with local organizations to plant trees
that absorb CO2 and improve air quality.

¢ Educational programs: Workshops on climate change and carbon neu-
trality for students and community members

These initiatives connect the building’s sustainability goals to broader
community benefits. Tree planting projects enhance local ecosystems,
while educational programs empower individuals to take climate-positive
actions in their daily lives.

12. Low-CARBON OPERATIONAL PRACTICES

Operational strategies further reduce the carbon footprint during the
building’s lifecycle:

e Zero-waste policies: Composting programs and waste segregation for re-
cycling.

e Green cleaning protocols: Use of biodegradable and non-toxic cleaning
products.

e Sustainable procurement: Favoring low-carbon and locally produced
supplies for daily operations.

Low-carbon operational practices ensure that the building’s sustainability
goals are upheld throughout its lifecycle. By integrating zero-waste poli-
cies and sustainable procurement, the school maintains a commitment to
environmental stewardship.

CONCLUSION

The proposed middle school’s comprehensive decarbonization strate-
gies position it as a model for sustainable educational infrastructure. By
combining energy efficiency, renewable energy integration, and innova-
tive construction practices, the design not only reduces greenhouse gas
emissions but also enhances the resilience and adaptability of the local
community. These efforts align with broader climate goals while creating a
healthier, more sustainable environment for students, staff, and residents.

reclamed wood 147Tm?

recycled concrete 2088m?
(1461m® aggregate materials
reclamed steel 206tn
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CLIMATE ADAPTATION ASSESSMENT MATRIX

The Climate Adaptation Assessment Matrix outlines a comprehensive set of
measures incorporated into the proposed middle school project, addressing
heat management, water conservation, air quality, and overall resilience to
climate challenges. These strategies ensure the facility’s sustainability while
benefiting the surrounding community.

To combat heat-related issues, the project includes extensive tree planting
with native, drought-tolerant species that provide shade to outdoor learn-
ing spaces, pathways, and parking lots. This reduces heat island effects and
enhances outdoor thermal comfort. High-performance insulation materials
are utilized in walls, roofs, and ground slabs to reduce thermal conductivity,
minimizing energy loss and lowering cooling loads. Additionally, the building
features cool roofing materials with high solar reflectance and thermal emit-
tance, significantly reducing heat absorption. A photovoltaic (PV) system gen-
erates surplus energy, reducing reliance on the electrical grid and lowering
cooling costs through passive strategies like natural ventilation and shading.
The building also doubles as a community cooling center, offering shaded out-
door spaces and thermally efficient interiors to provide relief during extreme
heat events.

In addressing water management and precipitation changes, the projectincor-
porates permeable pavers and landscaped areas to manage stormwater and
mitigate runoff effectively. By avoiding the conversion of natural land cover
to paved surfaces, the design optimizes the building footprint and integrates
green spaces, including habitat gardens. Water conservation mechanisms
such as rainwater harvesting systems and greywater recycling reduce non-po-
table water demand, supporting irrigation needs sustainably. Native vegeta-
tion, including plants like Lilac, Toyon, Manzanita, and Yarrow, enhances soil
stability and prevents erosion while reducing compaction through permeable
landscaping. These measures collectively ensure sustainable water use and
support soil health, promoting ecological resilience in the urban setting.

The project prioritizes air quality improvements through the use of low-VOC
materials and formaldehyde-free insulation, paints, and finishes, which en-
sure healthier indoor environments. Advanced HVAC systems with high-effi-
ciency filters protect against urban pollution and fine particulates from wild-
fire smoke, maintaining safe indoor air conditions during such events. Passive
ventilation systems can be sealed to further safeguard air quality during emer-
gencies, reflecting a proactive approach to both chronic and acute air quality
issues.

Additional resilience measures include elevating the building’s ground floor
and employing permeable landscaping to mitigate flood risks during extreme
precipitation events. The photovoltaic system, supported by battery storage,
provides energy resilience by ensuring uninterrupted power for essential
functions like lighting and communication during grid outages. These systems
enhance operational continuity and reduce the facility’s dependence on ex-
ternal energy sources.

By integrating these adaptive measures, the project achieves a balanced re-
sponse to climate challenges, emphasizing sustainability and resilience. The
thoughtful combination of heat management, water conservation, air quality
improvement, and disaster resilience ensure that the middle school serves as
a model for sustainable urban infrastructure, benefitting both its occupants
and the broader community.
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USING THIS
) IF THE PROJECT IS EMPLOYING THIS MEASURE, BRIEFLY
IMPACT ADAPTIVE MEASURE MEASURE?
DESCRIBE TECHNICAL SPECIFICATIONS
(Y/N)
. . - . . The project includes native, drought-tolerant vegetation and tree planting to provide shade for outdoor learning
Is_dthe plLOJectt ple;ntlng trei_s th?ttw,;" provide shade to buildings, homes, YES spaces, pathways, and parking lots. These trees reduce heat island effects and enhance thermal comfort for
sidewalks, streets, or parking lots? outdoor areas.
. — . High-performance insulation materials with low thermal conductivity are employed in walls, roofs, and ground
2
Is the project enhancing insulation levels YES slabs. This significantly reduces energy loss and cooling loads.
. . . The building employs cool roofing materials with high solar reflectance and thermal emittance, minimizing heat
2
Is the project installing cool roofs? YES absorption and lowering cooling energy demands.
Is the project reducing electrical grid demand and household costs associated YES On-site photovoltaic panels generate surplus energy, offsetting grid demand. Passive cooling strategies, such
with cooling? as natural ventilation and shading, reduce reliance on energy-intensive air conditioning systems.
HEAT
. - . ) The building's shaded outdoor areas and thermally efficient indoor spaces can act as cooling centers during
?
Is the project providing a community cooling center? YES extreme heat events, benefiting the community.
. . Permeable pavers and landscaped areas with native vegetation are integrated to manage stormwater
?
Is the project adding permeable land cover? YES effectively and mitigate runof.
Is the project replacing agricultural lands (croplands, rangelands, or ) ) . L L )
pasturelands) or natural land cover (trees, grasslands, shrublands, NO _The deS|g|_1 avoids unnecessary conversion of natural land cover by optimizing building footprint and
) - ) ) incorporating green spaces, including habitat gardens.
watersheds, or wetlands) with pavement or buildings? (Negative co-benefit.)
Please add any additional measures employed to address this impact.
. . . . Rainwater harvesting systems and greywater recycling mechanisms support irrigation and non-potable water
2
Is the project setting up an ongoing mechanism to conserve water? YES uses, reducing water demand.
Native and drought-tolerant vegetation enhances soil stability, while permeable landscaping preserves soil
Is the project promoting improved soil health, soil quality, or soil stability? YES health by reducing compaction. Such plants are Lilac, Toyon, Manzanita, purple needlegrass and deer grass,
yarrow, creeping wild rye and dwarf coyote brushes.
PRECIPITATION
CHANGE Is the project restoring wetlands, watersheds, or riparian buffers? NO Not applicable within the project's urban setting.
e.q. drou ht . . . g Ano The landscaping plan includes native, drought-tolerant plants that require minimal irrigation and adapt well to
( g g v Is the project planting native, drought-tolerant vegetation? YES local climatic conditions.
extreme preC|p|tat|0n
i i 2 i -
events) Eersfi't);qecr changing permeable surfaces to paved surfaces? (Negative co NO The project prioritizes permeable surfaces to enhance water infiltration and reduce stormwater runoff.
. . . . . The project employs water conservation measures, including low-flow fixtures and drought-resistant
? N
Is the project increasing water use? Negative co-benefit. NO landscaping, ensuring efficient water use.
Please add any additional measures employed to address this impact.
Is the project using materials and systems that have reduced impacts on YES The project specifies low-VOC and formaldehyde-free materials for insulation, paints, and finishes. Advanced
indoor air quality? HVAC systems with high-efficiency filtration maintain superior indoor air quality.
Does the project address air quality from wildfire smoke? Although the site is . ) . ) - )
AIR QUAL ITY ina urbanpar(]ea the effects oquildtf)i/res can still impact the air ugli of urban YES The HVAC system includes filters capable of capturing fine particulates from wildfire smoke, ensuring safe
’ p quality indoor air conditions during such events.
areas.
Please add any additional measures employed to address this impact.
Please add any additional measures employed to address other climate or Flood Resilience: The building's elevated ground floor and permeable landscaping mitigate flood risks during
natural disaster impacts not already listed. extreme precipitation events.
OTHER

Please add any additional measures employed to address other climate or
natural disaster impacts not already listed.

Energy Resilience: The photovoltaic system, coupled with battery storage, ensures uninterrupted power for
essential functions during grid outages.




EQUITY ESSAY

INTRODUCTION

The proposed middle school building in East Los Angeles aspires to set a
benchmark for equitable design, aligning architectural innovation with
the social and cultural needs of its community. By embracing sustain-
ability, accessibility, and inclusivity, the building will function as both
an educational facility and a vibrant community hub. Rooted in the rich
Hispanic heritage of East Los Angeles, this proposal seeks to create an
environment that uplifts and empowers its users while addressing sys-
temic barriers to equity.

CULTURAL RESPONSIVENESS AND COMMUNITY INTEGRATION

Recognizing the cultural identity of East Los Angeles, the building inte-
grates elements that celebrate the predominantly Hispanic population.
Vibrant murals and art installations designed by local artists will adorn
the interior and exterior spaces, reflecting the community’s history and
aspirations. Open-air plazas and amphitheaters will provide venues for
cultural festivals, storytelling sessions, and music performances, foster-
ing community pride and connection.

The design also incorporates multifunctional spaces to support vari-
ous community-driven programs. These include cooking and pastry
workshops that highlight diverse cuisines, fine arts classes, and dance
lessons that promote cultural expression. Evening language classes for
refugees and second-chance education programs for workers will offer
opportunities for personal and professional growth, bridging gaps in
educational access.

LINGUISTIC AND EDUCATIONAL ACCESSIBILITY

The facility will ensure linguistic inclusivity by offering bilingual sig-
nage, instructional materials, and announcements in both English and
Spanish. Programs such as financial literacy workshops and healthcare
navigation classes will further empower monolingual Spanish-speaking
families. A digital learning center equipped with computer stations and
internet access will provide essential resources for bridging the digital
divide.

Educational gardens will transform outdoor spaces into interactive
learning environments. Habitat gardens will foster biodiversity, while
edible gardens will teach students about sustainable agriculture. These
spaces will offer hands-on experiences that cater to diverse learning
styles and connect students to the region’s agricultural roots. A state-
of-the-art STEM Innovation Lab will encourage exploration of emerging
technologies, with 3D printers, robotics kits, and virtual reality tools
providing students with the skills needed for future careers.

UNIVERSAL DESIGN AND ACCESSIBILITY

The proposal prioritizes universal design principles to ensure that all
students, staff, and visitors can access and benefit from the facility.
Central to this approach are features that cater to a diverse range of
physical, cognitive, and sensory needs, ensuring an inclusive environ-
ment for all users.

PHYSICAL ACCESSIBILITY

The proposal prioritizes universal design principles to ensure that all stu-
dents, staff, and visitors can access and benefit from the facility. Central
to this approach are features that cater to a diverse range of physical,
cognitive, and sensory needs, ensuring an inclusive environment for all
users.

SENSORY ACCESSIBILITY

Classrooms will feature sensory-friendly designs, including adjustable
lighting systems that allow users to modify brightness and color temper-
ature according to their needs. Noise-dampening materials will reduce
auditory distractions, creating a calm environment for students with sen-
sory sensitivities. Quiet zones and retreat spaces will provide safe, low-
stimulation areas for individuals requiring breaks from overstimulating
environments.

COGNITIVE ACCESSIBILITY

The building will incorporate clear wayfinding strategies, such as color-
coded pathways, universally recognized symbols, and multilingual sig-
nage, ensuring that users of all cognitive abilities can easily navigate the
space. Digital touchscreens at key locations will provide interactive maps
and directories, including voice-guided navigation for visually impaired
users.

Flexible Spaces

Classrooms and communal areas will be equipped with modular furni-
ture and reconfigurable layouts, enabling educators to adapt spaces for
different group sizes and activities. This flexibility supports a variety of
learning styles and instructional methods, fostering engagement and in-
clusivity.

TECHNOLOGY INTEGRATION

Assistive technologies, such as hearing loops in assembly halls and class-
rooms, will enhance auditory accessibility. Braille signage and tactile
maps will support visually impaired individuals. Smart boards and voice-
to-text systems will facilitate communication for students with disabili-
ties, ensuring equal participation in educational activities.

OUTDOOR ACCESSIBILITY

Outdoor spaces, including gardens, playgrounds, and amphitheaters, will
be designed with accessible paths, tactile paving, and shaded seating
areas to accommodate users with diverse needs. Raised garden beds will
allow individuals with mobility impairments to participate fully in gar-
dening activities.

EMERGENCY PREPAREDNESS

The building will integrate accessible emergency systems, including vis-
ual and auditory alarms, safe refuge areas, and clear evacuation routes.
Training sessions for staff and students will include procedures for assist-
ing individuals with disabilities during emergencies, ensuring their safety
and well-being.
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COMMUNITY ACCESSIBILITY

To enhance accessibility for the broader community, the facility will
include after-hours programs such as free technology workshops for
individuals unfamiliar with digital tools and systems. These workshops
will address barriers to accessing essential services and foster digital
literacy.

By integrating these comprehensive strategies, the proposed design
ensures that every individual—regardless of ability—can navigate, use,
and thrive within the school environment.

SUSTAINABILITY AND RESILIENCE

The building exemplifies sustainable design with its all-electric systems
and photovoltaic panels generating net-positive energy. Enhanced in-
sulation, air-tight construction, and low-emissivity glazing minimize
energy consumption while maintaining indoor comfort. Shading sys-
tems and natural ventilation strategies reduce cooling loads, aligning
the building’s performance with California’s Title 24 Energy Efficiency
Standards.

Flood protection measures, such as elevating the ground floor and
incorporating high-perimeter fencing, safeguard the facility from en-
vironmental risks. Rainwater harvesting systems and drought-tolerant
landscaping ensure sustainable water use, addressing the local cli-
mate’s challenges. These features position the school as a model for
resilience and environmental stewardship.

COMMUNITY-CENTERED PROGRAMS AND ECONOMIC EMPOWERMENT
The school will double as a community hub, offering spaces for work-
shops, small business incubators, and free legal aid clinics. A Maker-
space Marketplace will enable students and community members to
showcase and sell handmade and tech-based products, fostering crea-
tivity and entrepreneurship. By partnering with local organizations and
businesses, the facility will provide scholarships and funding for work-
shops, ensuring programs remain accessible to economically disadvan-
taged families.

Emergency shelter capabilities will equip the building to serve the com-
munity during natural disasters, with power generators, water storage,
and essential supplies ensuring self-sufficiency. These measures under-
score the school’s role as a critical resource for resilience and support.

CONCLUSION

This proposal represents a comprehensive approach to equity, address-
ing cultural, linguistic, economic, and environmental dimensions. By
fostering inclusivity and resilience, the middle school building will not
only enhance educational outcomes but also strengthen community
ties. With thoughtful management and continued collaboration, this
facility can become a cornerstone of opportunity and equity for East
Los Angeles.
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