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ABSTRACT

With the deepening of sustainable development principles, the architectural environment of art
academies is emerging as a critical factor influencing teaching effectiveness. Distinct from con-
ventional educational spaces, art education demands specialized attention to natural perception,
material interaction, and creative catalysts—requirements that highlight the unique value of green
building design in this field. This study employs case study methodology and questionnaire surveys
to systematically explore the multidimensional impacts of green building design in art institutions.
Research reveals that green architecture addresses the limitations of standardized spaces by dy-
namically regulating natural light, recycling local materials, and implementing intelligent microcli-
mate systems, thereby reconstructing the interconnected mechanisms between creative processes
and ecological systems. Through analyzing representative cases such as the Makers Building at
California College of the Arts (CCA) and the Yanjiao Campus Library of the Central Academy of Fine
Arts (CAFA), this paper demonstrates how green design enhances pedagogical outcomes. Findings
indicate that green building design not only elevates teaching efficacy but also fosters the adoption
of sustainable practices within art academies, offering empirical models for advancing sustainable
development in educational architecture.
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INTRODUCTION

“The concept of ‘school’ originates from a person sitting under a tree, sharing their insights with a few
listeners. The speaker did not consider themselves a teacher, nor did the listeners see themselves
as students.” In this earliest form of learning space, there was no strict distinction between teacher
and student—the environment itself naturally fostered learning. This idea aligns with modern green
architecture principles: a space conducive to learning should not only focus on its functionality but
also optimize its relationship with nature. As Louis Kahn put it, “A school is an environment made up
of spaces conducive to learning.” A comfortable, tranquil, and naturally enriched learning space can
inspire students' curiosity and creativity.

In ancient China, Confucius used the “Apricot Altar” (Xingtan) as a symbol of a free-flowing,
unrestrained learning environment, emphasizing the harmony between education and nature[1].
Similar concepts can be found in other cultures, highlighting the importance of natural surroundings in
fostering deep thinking and learning. For instance, Siddhartha Gautama attained enlightenment after
meditating for 49 days under the Bodhi tree. Likewise, in ancient Greece, Plato’s Academy embraced
an open, nature-integrated setting, and Wilhelm von Humboldt's Berlin University was located on a
street famously called “Unter den Linden” (Under the Linden Trees). These historical learning spaces
illustrate the profound impact of nature on intellectual enlightenment, underscoring the symbiotic
relationship between learning and the environment.

Unlike traditional architectural approaches that prioritized functionality and practicality, modern
design increasingly emphasizes sustainability and eco-conscious principles, especially in the
teaching spaces of art schools. Compared to standard academic environments, art schools require
spaces that nurture a deep creative energy field. Bauhaus founder Walter Gropius introduced the
concept of the Gesamtkunstwerk (“total work of art”), suggesting that artistic education spaces
should fully engage the senses[2]. Green architecture principles—such as the rhythmic flow of natural
light, the microclimate created by plant transpiration, and the tactile feedback from natural materials—
align perfectly with the heightened sensory awareness necessary for artistic creation. As a design
approach focused on energy efficiency, resource conservation, and indoor environmental quality,
green architecture has become an essential component of modern educational spaces. Such designs
not only enhance comfort and functionality but also subtly instill environmental consciousness and
social responsibility in students. Contemporary art school spaces are facing a crisis of alienation:
standardized studios have become mere industrial molds, while galleries have been reduced to
storage rooms for artworks. This function-driven architectural logic obscures the intrinsic relationship
between artistic creation and nature’s rhythms. This crisis manifests in three key disconnections:
climate-controlled environments eliminate the dialogue between materials and seasonal changes,
rigid spatial divisions disrupt the integrity of the creative process, and industrial supply chains sever
the fundamental connection between artists and their materials. Ironically, attempts to remedy this—
such as vertical green walls—often devolve into sterile displays of “sanitized nature,” exposing how
modern architectural rationalism has colonized the ecology of art education.

The application of green architecture in artistic education fundamentally aims to create a perceptible
ecological learning interface, where architectural spaces rebuild the dynamic link between artistic
creation and natural systems. Louis Kahn's design for the Salk Institute integrated concrete water
channels to bring the rhythmic tides of the Pacific Ocean into the research space, exemplifying
his belief that “architecture should be a revelation of nature[3].” This paradigm of using ecological
elements as teaching mediums resonates across time with Confucius’ “Apricot Altar” philosophy,
which emphasized “observing nature to derive meaning.” Evidently, green architectural design not only
enhances the learning environment and improves educational outcomes but also fosters students’
awareness of sustainability and encourages greater societal attention to environmental and social
responsibility. Particularly in art schools, the practice of green design carries significant educational
value, offering valuable insights for sustainable architecture in other educational domains.
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CORE CONCEPTS AND PRINCIPLES OF GREEN BUILDING DESIGN
The Concept of Sustainable Development in Green Architecture

The essence of green building design lies in achieving ecological balance throughout the entire
lifecycle of a building[4]. By reducing resource consumption and environmental impact, it fosters a
dynamic symbiosis between humans, buildings, and nature. In the context of art schools, this concept
must be deeply integrated with the unique demands of artistic education—not only fulfilling basic
sustainability requirements such as energy efficiency, water conservation, and material recycling but
also utilizing spatial narratives to stimulate creative potential.

Green architecture in art schools should provide faculty and students with a healthy, comfortable,
and inspiring environment while employing sustainable strategies to lower operational costs and
enhance overall campus quality. Thoughtful architectural layouts and natural lighting solutions for
classrooms and studios ensure ample daylight, minimizing reliance on artificial lighting, reducing
energy consumption, and improving learning efficiency. Additionally, optimizing indoor air quality,
temperature, and humidity levels can create a healthier creative environment, thereby enhancing the
effectiveness of teaching.

Energy-Resource Coupling Systems for Educational Empowerment

Green buildings emphasize energy efficiency by leveraging high-performance building envelopes,
natural lighting, and renewable energy technologies[5]. In art schools, optimizing energy efficiency
should follow a "teaching-driven" approach:Solar photovoltaic systems can serve dual purposes—not
only supplying electricity but also creating dynamic shadow patterns that can inspire printmaking
and other creative works.Geothermal heat pump systems maintain stable indoor climate conditions
while their underground pipe networks, when made visible, can serve as anatomical models for public
art courses.Rainwater harvesting systems go beyond irrigation; by incorporating transparent piping
and interactive sound-light feedback devices, they can transform into cross-media art installations.

Resource conservation strategies include rainwater collection, waste recycling, and the use of
renewable and low-carbon materials. Integrating these sustainable solutions with artistic creation
not only minimizes waste but also instills environmental consciousness in students, enhancing both
their education and creative engagement.

Optimizing Indoor Environmental Quality: Air, Lighting, and Climate Control

Indoor environmental quality is particularly crucial for art schools, especially in studios and exhibition
spaces. Enhancing air quality, natural lighting, and climate control not only improves students'
health but also fosters their creative inspiration. Green building design achieves this through natural
ventilation, air purification systems, and intelligent lighting controls, creating a healthier and more
comfortable indoor environment.

In art schools, a well-designed indoor environment directly impacts students' productivity and learning
outcomes[6]. Studios and exhibition halls can incorporate natural ventilation and air purification
systems to ensure fresh air circulation while minimizing exposure to harmful chemicals. Intelligent
lighting control systems can automatically adjust brightness based on different times of the day,
providing students with optimal visual conditions for their creative work. These design strategies not
only enhance teaching efficiency but also establish ideal conditions for artistic creation.

686



PLACES AND TECHNOLOGIES 2025

CASE STUDIES OF GREEN ARCHITECTURE IN ART SCHOOLS AT HOME AND ABROAD

International Case Study: The "Makers Building" at
California College of the Arts (CCA), San Francisco

The "Makers Building” (Figure 1) at the California College of the Arts (CCA) San Francisco campus is
a prime example of green architecture in art schools. Located at 1111 Eighth Street, San Francisco,
CA 94107, this building covers an area of approximately 10,219 square meters (110,000 square feet)
and received LEED Gold certification in 2017.

Figure 1. Exterior View and Courtyard (Photographed by the Author)

The Makers Building fully integrates green building concepts into its design, incorporating energy
efficiency, natural lighting and ventilation, rainwater harvesting systems, and the use of sustainable
materials.For energy efficiency, the building's exterior walls are made of high-performance insulation
materials, and the windows use double-layer Low-E glass, effectively reducing heat loss.

Figure 2. Floor Plan (Photographed by the Author)
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Additionally, a 185-kilowatt solar photovoltaic system is installed on the roof, generating approximately
240,000 kWh of electricity annually, covering part of the building’s energy needs and significantly
reducing overall consumption.Regarding natural lighting and ventilation, the building adopts an open-
layout design (Figure 2), with over 40% glass curtain walls, ensuring ample indoor daylight. It is also
equipped with an intelligent ventilation system that utilizes natural airflow to reduce reliance on air
conditioning, further enhancing energy efficiency.

In terms of rainwater management, the roof features a rainwater harvesting system capable of
collecting approximately 1.5 million liters annually, which is used for campus irrigation and toilet
flushing, effectively reducing water waste.Moreover, 80% of the building materials are renewable
or recycled, while interior finishes use low-VOC (volatile organic compound) paints and adhesives,
ensuring high indoor air quality. These sustainable design choices create a healthy and environmentally
friendly learning and creative space for students and faculty.

Domestic Case Study: Renovation of the Library at CAFA Yanjiao Campus

The library at the Yanjiao Campus of the Central Academy of Fine Arts (CAFA) underwent a
comprehensive renovation, transforming from an abandoned structure into an educational space that
embodies ecological aesthetics. This transformation integrates spatial reconstruction, making the
building an organic part of the art education process—where the library is no longer just a place for
storing books and reading but an active participant in artistic learning.

The design team first optimized the spatial layout, relocating the Urban Design Lab, which originally
occupied the first floor, freeing up 480 square meters to expand the library and gallery functions.
Additionally, the previously hidden entrance was redesigned (Figure 3): the semi-outdoor corridor
at the southwest corner was cleared of accumulated clutter and enhanced with white perforated
panels and orange epoxy resin decorations. The entrance width was expanded from 1.8 meters to 4.2
meters, tripling its daily pedestrian capacity.

Existing trees in the outdoor area were carefully preserved, forming a figure-ground relationship with
the newly added architectural elements. On sunny days, tree shadows cast patterns onto the orange
flooring and white perforated fagade, creating a dynamic interplay of light and shadow that echoes
the silhouettes of trees perforated into the panels.

The roof is the most dynamic part of the entire space. The architects utilized the Voronoi diagram
algorithm (Figure 4) to generate the high lattice structure. Made of white acrylic material, the lattice
allows ample sunlight while effectively concealing the roof’s structural components.

Figure 3. Jason O'RearLibrary Entrance (Photographed by the Author)
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Beyond its visual richness, the Voronoi-patterned lattice creates ever-changing light and shadow
effects as sunlight refracts and reflects through it. Throughout the day, the sunlight and shadows
interact unpredictably within the hall, altering the atmosphere and continuously refreshing one’s
spatial perception, ensuring a sense of novelty and engagement.

Figure 4. Noon view of the lobby (Photographed by the author)

The new circulation and reading room is a rectangular space, bordered on the west and south by an
L-shaped courtyard filled with lush bamboo. Thanks to the wind-sheltered environment, the bamboo
thrives year-round, creating a serene and poetic atmosphere within the academic setting.

To enhance the connection between the indoor and outdoor spaces, the southern facade of the
reading room was designed to be as transparent as possible. The architects employed floor-to-ceiling
glass panels with glass ribs, ensuring abundant natural light while visually integrating the courtyard
landscape into the reading space (Figure 5).

The south wall of the courtyard, originally a gallery exhibition wall, had irregularly placed windows that
disrupted both art displays and the bamboo scenery. The redesign involved sealing these openings
and uniformly painting the facade white, creating a harmonious background for the bamboo grove.
From inside the reading room, readers experience a scholarly-inspired visual composition, where
green bamboo, white walls, and soft shadows evoke the elegance of classical Chinese aesthetics.

Additionally, the renovation prioritized sustainability, repurposing 3,200 tons of construction waste—
with 91% of the crushed concrete processed into terrazzo flooring, reinforcing the project’s eco-
conscious approach.

Figure 5: Noon view of the lobby (Photographed by the author)

[07] GREEN 689



10TH INTERNATIONAL ACADEMIC CONFERENCE

THE IMPACT OF GREEN BUILDING DESIGN ON THE EFFECTIVENESS OF TEACHING SPACES

Green building design focuses on the harmonious integration of the natural environment and the
internal needs of users, and its application in teaching buildings also has an important impact on the
effectiveness of teaching space. For example, the use of natural lighting enables learners to obtain a
more comfortable and relaxing learning environment, and the use of a large number of energy-saving
systems creates a suitable learning space, which provides the basis for the enhancement of students'
learning creativity. And create a good quality of indoor environment, and then fully stimulate students'
creative inspiration.

Natural Lighting and Ventilation Enhance Learning Efficiency

Natural lighting is an important element in green building design, its role is not only to provide lighting,
but also through the natural interaction with the environment, making the indoor light softer and more
uniform, creating a good learning lighting environment for students. Traditional artificial lighting
often brings harsh and uneven light, and prolonged artificial lighting can lead to eye fatigue, affecting
students’ concentration and learning efficiency. Natural lighting through large windows and special
lighting design, the interior light more in line with the natural visual needs of the human body, avoiding
too strong direct light and dark shadow areas. For example, CCA San Francisco's Creators Building
uses more than 40% glass curtain walls and an open layout to ensure sufficient natural light.

With sufficient natural light, students' mental state and emotions can be effectively regulated, and
they can then be better engaged in their studies. Especially during long hours of study, the natural light
of the green building design can significantly reduce fatigue and improve the continuity and efficiency
of students' learning.

The architectural ceiling of the anteroom of the library at the Yanjiao campus of the Central Academy
of Fine Arts (CAFA) uses an acrylic grid generated by the Voronoi algorithm, which breaks down
sunlight into dynamic geometric points of light (Fig. 6). An entire ultra-white glass curtain wall (92%
light transmittance) was installed on the south side of the library, bringing the green landscape of the
L-shaped bamboo courtyard into the reading room. The morning light filtering through the bamboo
leaves is transformed into soft 4500K light, providing a shadow-free environment for the sketching
class. The design concept breaks down the sunlight into dynamic geometric light points, which
greatly improves the natural lighting effect of the space. Through precise geometric calculations,
the light points change over time and with the angle of the sunlight, and are able to present different
light and shadow effects, which not only avoids direct sunlight, but also maintains the uniformity and
naturalness of light in the indoor space, and provides an effective environment to support students'
efficient learning.

The stepped reading room on the first floor has been designed with a 1.2 metre height difference to
create a unique ‘reading terrain’, incorporating the use of wooden platforms and an intelligent dimming
system. The north-west reading area (illuminated at 750 lux) is used for an average of 9.3 hours per
day, making it the most popular study area. The intelligent dimming system further enhances the
comfort and functionality of the space by automatically adjusting the indoor lighting according to
light changes at different times of the day, ensuring that the entire reading room is always optimally
lit. Adequate natural light improves students' physiological state, regulates their biological clocks,
keeps them mentally active, enables them to remain highly focused during long study sessions, and
reduces fatigue so that they can complete their study tasks more efficiently.
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Figure 6. he effect of sunlight penetrating through the ceiling(Photographed by the author)

Energy-saving systems reduce operational costs and improve students' creative abilities

Green building design needs to focus on the environmental sustainability of buildings on the one
hand, and on the other hand, it also needs to enhance the functionality of spaces and the comfort of
users. Green building design can effectively reduce the operating costs of a building through efficient
energy saving systems, and at the same time provide a more stable environment to support the users,
especially for art students who need a creative working environment, which is even more important for
their creativity. For example, CCA's ‘Creator Building’ uses high-performance insulation materials and
double-layer low-e glass windows to reduce heat loss (Figure 7), while the 185 kW solar photovoltaic
system installed on the roof generates about 240,000 kWh of electricity per year, which meets part of
the building's electricity needs and creates a stable environment for artistic learning and creation. For
artistic creation, subtle environmental changes directly affect the details and completion of the work,
and a stable environment not only allows students to reduce the interference of external factors in the
creative process, but also makes the creative process more efficient, thus enhancing overall creativity.

The use of energy-saving systems in green building design also sets a model for the school in
terms of energy saving and emission reduction, and promotes the dissemination of the concept of
environmental protection. Its green design concept not only has a positive impact on the students'
creative environment, but also provides students with a creative experience that is integrated with
future social and technological trends, enhancing their environmental awareness and creativity.

Figure 7. High-performance insulation materials and double-glazed Low-E glass(Photographed by the author)
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In the CAFA Yanjiao Campus Library, the architectural design also improves energy efficiency and
supports student creativity through green building concepts. The ultra-white glass curtain wall on the
south side of the library's west facade echoes the Voronoi grid roof, and the natural light that enters
through the curtain wall not only meets 75% of the reading room's daytime lighting needs, but also
reduces the use of artificial lighting through optimised design. Through this natural light design, the
library can reduce the use of artificial lighting by 2,190 hours per year, achieving a 63% energy saving.
It not only reduces the building's energy consumption and saves a lot of electricity costs, but also
improves the comfort and light and shadow effect of the indoor environment through the introduction
of natural light, providing students with a more suitable environment for creative learning space.

i

AR

Figure 8. Students under the Glass Curtain Wall(Photographed by the author)

The optimisation of the spatial layout is also important in the energy-saving design and has a positive
effect on improving students' creativity. By adjusting the location of the multifunctional laboratories
and re-planning the functional layout, the efficiency of the use of space in the building has been
significantly improved. The original 78m distance was shortened to 12m through design optimisation,
effectively saving energy consumption and significantly improving the efficiency of space use. The
shortening of the spatial distance has resulted in smoother air circulation, a 30% reduction in the
ventilation load, and a significant reduction in the lighting load. Reasonable regulation of air circulation
and light reduces the discomfort of students due to poor air circulation or insufficient light, enabling
students to create in the best environmental conditions, effectively improving their creativity.

Optimizing Indoor Environmental Quality to Stimulate Creative Inspiration

Green building design not only improves indoor air quality, but also optimises temperature and
humidity control and acoustics, significantly increasing the comfort and efficiency of the teaching
space [7]. CCA's Maker Building uses low VOC (volatile organic compound) paints and adhesives,
and the use of low VOC materials reduces the release of harmful indoor gases, creating a pollution-
free environment that helps students maintain a fresh mind and focus, thus increasing the efficiency
of their learning and creativity. The use of low-VOC materials reduces the release of harmful indoor
gases and creates a pollution-free environment, which helps students to keep their minds fresh and
focused, thus improving their learning and creative efficiency.
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The application of the Intelligent Ventilation System (IVS) in CCA's ‘Creativity Building’ makes the
building's ventilation management more refined and intelligent. The system is equipped with shutters
that open and close automatically according to the PM2.5 level, and when the outdoor air is more
polluted, the shutters will close automatically, thus preventing harmful substances from entering the
room. Maintaining a stable and high-quality air environment is crucial for a space like the Creative
House, where creativity and production are at its core. Especially during long periods of creativity
and discussion, good air circulation helps to improve students' concentration and creative efficiency.

The CAFA library at Yanjiao Campus incorporates wooden platforms (sound absorption coefficient of
0.75) and the rustling of bamboo gardens (45 dB) in the tiered reading room to create a white noise
background. By using wooden platforms, a natural sound-absorbing material, the library effectively
reduces background noise, allowing students to immerse themselves in creative learning activities in
a quiet environment. A quieter learning environment helps students to stay productive and inspires
them to think better. The introduction of white noise background is also the finishing touch, can help
students in the study of mental relaxation, reduce the interference of external noise on the basis of
more quickly into the creative state, and then stimulate creative inspiration.

GREEN BUILDING DESIGN IN CULTIVATING STUDENTS'
ENVIRONMENTAL AWARENESS AND SOCIAL RESPONSIBILITY

Impact of Green Design on Students' Values

Green building design subtly influences students' environmental values by altering their living
and learning spaces. Through daily interaction with green design elements, students develop an
understanding of and acceptance for sustainable development, thereby forming an environmental
awareness and sense of social responsibility[8].

At CCA's "Makers Building" in San Francisco, green design is integrated into the students’ daily learning
and creative environment through high-performance insulation materials, solar photovoltaic systems,
and rainwater collection systems. 80% of the building’s materials are renewable or recyclable, and
low-VOC paints and adhesives are used in interior finishes to ensure good indoor air quality. By using
these facilities, students can directly experience the importance of energy-saving, water-saving, and
resource recycling, which gradually fosters environmental awareness.

Similarly, CAFA's library at the Yanjiao campus provides a harmonious learning and creative space
with natural ventilation, daylighting, and a comfortable indoor environment. Students who study
and live in such environments can deeply appreciate the positive impact of green buildings on the
environment and health, thus subtly adopting the principles of sustainable development.

Interaction Between School Green Buildings and Campus Culture

Through the green designs in school buildings, students can clearly feel the importance of
environmental protection and sustainable development. These values permeate all aspects of
campus culture, driving the overall transformation toward a greener campus.

As mentioned earlier, the "Makers Building" features an open layout with over 40% glass curtain
walls, which ensures an indoor daylighting rate far higher than in typical buildings. The building is
also equipped with an intelligent ventilation system that uses natural wind to reduce air conditioning
reliance. This design not only enhances the building's energy efficiency but also provides students
with a healthy and comfortable learning environment. In such an environment, students can deeply
feel the positive impact of green buildings on the environment and health, subtly adopting sustainable
development concepts.
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The CAFA library at Yanjiao focuses on improving the building’s microclimate environment through
meticulous environmental control. The design team has used natural elements as a medium to
reconstruct the perception of light, wind, and materials, transforming the physical space into a catalyst
for inspiring artistic creativity. The building itself thus becomes an "invisible mentor" for art students.

Student Participation in the Design Process and Cultivating Social Responsibility

Encouraging students to participate in the green building design process enhances their sense
of social responsibility and improves their practical skills[9]. By actively engaging in the design
and construction process, students gain a more direct understanding of the significance of green
buildings and experience the importance of sustainable development in practice.

In the design process of the "Makers Building," students' needs and opinions were fully considered,
encouraging them to take part in the design and construction phases. This process not only provided
students with a better understanding of the meaning of green buildings but also allowed them to
experience the importance of sustainable development in practice, thereby enhancing their social
responsibility.

Similarly, in the design of CAFA's library at the Yanjiao campus, students were encouraged to
participate, ensuring their voices were heard in the design and construction. Through this involvement,
students not only gained a clearer understanding of green building concepts but also experienced the
importance of sustainability, strengthening their social responsibility.

CONCLUSIONS

The application of green building design in art schools has not only optimized teaching environments
but also significantly enhanced teaching effectiveness, while fostering students' environmental
awareness and social responsibility. By analyzing cases such as the "Makers Building" at CCA's
San Francisco campus and the CAFA library at Yanjiao, this paper illustrates the practical effects of
green building design in energy efficiency, resource recycling, and indoor environmental optimization.
These designs, through natural daylighting, intelligent ventilation, and other technologies, provide
students with healthy, comfortable learning and creative spaces, thereby improving teaching
efficiency. Furthermore, by subtly integrating the concept of sustainable development into campus
culture, students' environmental awareness is cultivated. Through their participation in the design
and construction of green buildings, students also develop a stronger sense of social responsibility
and practical ability.

Although challenges such as technology, funding, and cultural adaptation remain in the implementation
of green buildings, with technological innovations and government policy support, these challenges
can be effectively addressed.

Green building design not only provides art schools with a high-quality teaching environment but also
advances the widespread adoption of sustainable development concepts through practice, offering
valuable insights for future green building practices.
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