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Abstract
Feng Shui, as ancient environmental art and science, provides a significant reference

for many East Asians to choose the living environment and building environment. Nowadays,

the concept of Feng Shui has gradually been introduced to some western countries. And some

experts have found that the traditional Chinese Feng Shui theory is similar to the western

concept of sustainable development in many ways (Mak and Ge, 2013). It can be seen from

the analysis results of the building cases; the western sustainable design perspective focuses

more on the physical characteristics of the building. However, the focus of Chinese Feng

Shui is on the exterior and interior of the building space, and the connection between people

and the surrounding living environment (Mak and Ge, 2010). Today’s interpretation of Feng

Shui principles has incorporated Western concepts of sustainability, but some of these effects

are difficult to measure (Mak and Ge, 2010). This situation also shows that if architects can

consider the concept of Feng Shui when designing buildings, and combine it with Western

sustainable design concepts, it will be conducive to enhancing the development and

application of sustainability. Therefore, scientific research on Feng Shui and how to integrate

it with the western concept of sustainable development requires more studies.
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Introduction
Feng Shui is an ancient environmental art and science and is the primary

consideration for many East Asians to choose their living environment and the built

environment (Mak and Ge, 2013). The word Feng Shui means wind and water in English-

these two concepts are associated with the optimal environmental and health conditions in

Chinese culture (Mak and Ge, 2013; Meissnerd, 2011). Feng Shui is also a complex

ecological knowledge system that suggests how to balance the energy between spaces to

ensure the health and favorable conditions of people in the living space (Mak and Ge, 2013).

One of the most basic principles is the harmonious unity between man and heaven

and earth, meaning the energy among the universe, earth, and man must be peaceful (Mak

and Ge, 2013). In traditional Chinese Feng Shui culture, this intangible energy is called chi

(pronounced like “chee”), and it represents natural energy (Mak and Ge, 2013; Meissnerd,

2011). Experts have suggested that even though the Feng Shui theory is about the living

environment, its purpose is to generate positive energy in a harmonious atmosphere and to

eliminate negative energy (Mak and Ge, 2013). This set of qualities is one of the reasons why

Eastern culture seeks positive Feng Shui attributes and a living environment to attract

positive energy (Mak and Ge, 2013).

In the past decades, the concept of Feng Shui has gradually been introduced into

Western countries (Mak and Ge, 2013). Experts have found that in many ways, there are

similarities between China’s traditional Feng Shui theory and Western sustainable

development concepts (Mak and Ge, 2013). The view shows that the idea of harmony

between man and nature in East Asia countries has something in common with the

sustainable development concept of Western countries (Mak and Ge, 2013). While

understanding the Feng Shui factors considered by the Chinese, some experts also explored

the environmental factors that Westerners consider for the built environment (Mak and Ge,

2013).

In recent years, the combination of traditional Feng Shui and Western architectural

theories has gradually become apparent, and the concept of sustainable development has been

incorporated into the context of the built environment (Mak and Ge, 2013). The principles of

sustainable design involve natural energy, water resources, green building design, and

environmental beautification (Mak and Ge, 2013). The primary purpose of these areas is to

eliminate negative environmental factors. Designers influence and sustain ecological

sustainability through the principles of sustainable design (Mak and Ge, 2013). The two main

applications commonly involved in Feng Shui are the location of the built environment and
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the location of the human residential area (Mak and Ge, 2013). Although the rules and

methods of urban land use have emerged over the years, climate, rivers, soil, geology, and the

surrounding environment are essential factors in the choice of building sites (Mak and Ge,

2013). The ultimate purpose of Feng Shui is to find a place where people can be energized

and resource-rich so that this place can bring the most positive benefits to people (Mak and

Ge, 2013).

While both Chinese Feng Shui and Western sustainable design principles share a

concern with serving humanity, Chinese traditional Feng Shui has been gradually accepted

and applied by some western countries in the built environment (Mak and Ge, 2013). Some

people think that the analytical methods of Western and Eastern architectural ideas will differ

in terms of the building structure and building standards (Mak and Ge, 2013). These authors

argue that the principles of Feng Shui and Modernism can be considered to be consistent in

studying the connection between humans and the built environment (Mak and Ge, 2013).

A striking feature of sustainable design in the West is a greater focus on measuring

the physical properties of the built environment, such as energy efficiency and consumption

(Mak and Ge, 2013). The focus of Feng Shui is the balance between space and environment,

and the connection between people and the surrounding environment (Mak and Ge, 2013).

Nowadays, Chinese experts have integrated the concept of sustainability in the West when

explaining Feng Shui knowledge (Mak and Ge, 2013). The principle of Feng Shui is the

cyclical application between the five elements- fire, earth, metal, water, and wood- which is

similar to the concept of sustainability in Western Countries and is connected with the natural

environment and the built environment (Mak and Ge, 2013; Meissnerd, 2011).

The goal of this study is to use a case study methodology to determine the similarities

and differences between traditional Feng Shui theory and Western concepts of sustainabilities,

such as LEED, and determine if Feng Shui and sustainability are connected. Through

research, experts can confirm the differences between Feng Shui and contemporary

sustainable design concepts from the analysis of building structure and building standards.

Literature Review
The concept of sustainability in Western countries

There are different understandings of sustainable development (Ciegis, 2009). In

economics, sustainable development is to ensure that the per capita income of the future

population is not lower than that of contemporary people (Ciegis, 2009). In sociology,

sustainable development is the key to protecting communities, that is, maintaining stable
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social relationships in society (Ciegis, 2009). In ecology, sustainable development is an

element that preserves the diversity of living things and stabilizes ecosystems (Ciegis, 2009).

The difficulties associated with the concept of sustainability can indicate that sustainable

development is a complex issue (Ciegis, 2009). It must consider efficiency and equity in

economic, social, and environmental aspects (Ciegis, 2009). Experts’ discussions on

sustainable development can be divided into conceptual, contextual, academic, and

geopolitical areas (Ciegis, 2009).

Figure 1. Sustainable Development in balance (IYNF.org, 2018)

The concept of sustainability in East Asia
In Western contemporary architectural environment theory, the interaction between

natural and human-made environments is called the principle of sustainability or sustainable

development (Mak and Janet, 2012, p.1-14). This principle is similar to Chinese Feng Shui

and Chinese understanding of the built environment (Mak and Janet, 2012, p.1-14). Feng

Shui is the product of ancient Chinese people's wisdom about environmental philosophy

(Mak and Janet, 2012, p.1-14). It has accumulated more than 3,000 years of experience in the

knowledge related to the built environment (Mak and Janet, 2012, p.1-14). Feng Shui theory

is known as the science of unique site planning and land use, including human and natural

resource management (Mak and Janet, 2012, p.1-14). The origin of Feng Shui can also prove

the connection between ancient Chinese people and the natural ecological environment (Mak

and Janet, 2012, p.1-14). As shown in figure two, the concept of Green Design is combined

with social context, environment, and human. And the idea of Feng Shui is constituted by the

universe, earth, and human.
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Figure 2. Green Design vs. Feng Shui (Mak and Ge, 2016)

History of Feng Shui
Since the beginning of China’s historical civilization, the Chinese people have had a

tradition of using Feng Shui (Chen, 2004). After thousands of years, Feng Shui has been

widely used in China, and its influence has already touched on other East Asian countries or

regions (Chen, 2004). Also, some of the academic research about the concept of Feng Shui

began to appear in Western countries (Chen, 2004). It is worth noting that the attitude of

experts on the Feng Shui theory has never deviated from its historical background (Chen,

2004). Some people regard Feng Shui as superstition, including some contemporary Chinese

scholars who hold similar views (Chen, 2004). It was not until the beginning of the 1960s that

the art of Feng Shui was praised and followed for its role in human culture and social

development (Chen, 2004). Experts also show that the research direction of Feng Shui is

similar to the understanding of the global ecological and environmental crisis (Chen, 2004).

However, most of the study of Feng Shui is mainly about the discussion of Feng Shui and the

traditional Chinese architectural environment (Chen, 2004).
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Figure 3. The Ba-Gua (Meissnerd, 2011)

Feng Shui Principles
The Ba-Gua, which means eight-trigram, represents the natural elements in our

environment. It includes eight directions, different climates, and weather situations (Feng

Shui for Landscape Design, 2019; see Figures 3 and 4). The eight-trigram has eight different

edges. Each edge has a specific pattern and represents different directions on the earth (Feng

Shui for Landscape Design, 2019). In landscape design, the accuracy of the segmentation of

the eight regions tends to be blurred, as these directions cover a wide area (Feng Shui for

Landscape Design, 2019). Furthermore, all five elements belong to it. The eight-trigram of

Feng Shui represents eight magnetic directions on the earth, each with a corresponding

pattern (Feng Shui for Landscape Design, 2019). If used in landscape design, it is considered

to promote the flow of chi or beneficial energy through space (Feng Shui for Landscape

Design, 2019). The eight-trigram divides the space into eight evenly spaced directions,

namely N, NE, E, SE, S, SW, W, and NW. These directions are centered on Taiji, which is

about yin and yang (Feng Shui for Landscape Design, 2019).
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Figure 4. The Ba-Gua Map (Sargent, 2019)

In Chinese philosophy, yin and yang symbolize darkness and brightness (Irish, 1970). Yin

and yang describe two restricting forces that are complementary, interconnected, and

interdependent (Irish, 1970). The characteristics of yin are cold, wet, dark, and passive; and

related to water, winter, north, earth, moon, female, and night (Irish, 1970). In contrast, yang

is hot, dry, bright, and active; it is also associated with fire, sky, summer, sunshine, men, and

daytime (Irish, 1970). The connectedness of yin and yang symbolize negative and positive,

and all things in the world have positive and negative characteristics (Chen and Wu, 2009). It

means that everything has its shortcomings, and advantages, including human beings, also

have advantages and disadvantages (Chen and Wu, 2009). In the Feng Shui theory, yin

represents adverse conditions, and yang represents favorable conditions (Chen and Wu, 2009).

Feng Shui principles can show people how to develop the positive parts of the environment

and use the negative pieces to improve (Chen and Wu, 2009).

Feng Shui in Architecture
Feng Shui’s knowledge is an observation of astronomy, nature, and humanity, combined

with Chinese meteorology, geography, and philosophy to design and transform the built

environment (Mak, and Thomas, 2005). The philosophy of Feng Shui is to achieve harmony

between nature, architecture, and humanity and also to balance between heaven, earth, and

people (Mak, and Thomas, 2005). Therefore, Feng Shui can fully explain the environment
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and enable people to live in a harmonious space (Mak, and Thomas, 2005). When designing

buildings, designers should use Feng Shui principles to consider the harmony between man

and nature (Mak and Thomas, 2005; see Figure 5). In the Feng Shui theory, the unity of man

with nature means designers should follow the principles of nature before starting to design

buildings and landscapes (Mak, and Thomas, 2005).

Figure 5. The Ba-Gua overlaid on a house (Hong, 2012)

Feng Shui in Landscape Architecture
In Chinese gardens, landscape design has universal principles (Rinaldi, 2011). For

example, the location of a garden near a building is affected by geographical conditions

(Rinaldi, 2011; see Figure 6). This statement originated in ancient China and was used to

explain the concept of natural phenomena (Rinaldi, 2011). In hundreds of years, people

gradually realized that this concept is Feng Shui, “wind and water” (Rinaldi, 2011). Feng

Shui is a mixture of Chinese architectural philosophy, common sense, and aesthetic concepts

(Rinaldi, 2011). It is inspired by the goal of creating a peaceful and harmonious living

environment (Rinaldi, 2011). This concept not only helps people to have a peaceful life but

also helps to create a happy life (Rinaldi, 2011). Feng Shui is based on the theory that

people's living environment is full of energy, and this energy is called chi, which is dynamic

and has positive or negative vitality (Rinaldi, 2011). Chi moves through the earth according

to the conditions and characteristics of the environment while interacting between the natural

environment and human-made buildings (Rinaldi, 2011).
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Figure 6. Landscape principles (Mordas-Schenkein, 2016)

Methodology
In this paper, a case study methodology will be used to analyze three buildings: the

Linked Hybrid, the Chinatown Branch Library, and the Taipei 101. These three buildings

were designed by following Feng Shui principles, and they are also sustainable LEED

projects. These buildings were chosen from a review of ten buildings on Dezeen and

ArchDaily websites due to their popularity in the architectural field. The buildings were

arranged because the descriptions mentioned both a close integration with Feng Shui and a

commitment to sustainability, as evidenced by LEED certification.

The purpose of the case study methodology is to analyze the similarities and

differences between traditional Feng Shui theory and Western sustainable development

concepts and figure out how they are connected in the built environment. Thus, all these three

buildings should be designed by Feng Shui principles, and they are also LEED projects.

There was a total of ten buildings selected from Dezeen and ArchDaily; some of them were

designed by Feng Shui principles but not LEED projects. Also, some of them are LEED

projects, but without the apparent use of Feng Shui principles for the design of the buildings.

Feng Shui and sustainability was an unusual combination; the buildings with both Feng Shui

principles and sustainable characteristics are rare. Examples that did not exhibit a serious

commitment to both Feng Shui and sustainability were removed from the consideration list.
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In the end, these three buildings were selected based on geographic location, detailed Feng

Shui principles, and legible descriptions of sustainable technologies.

A case study method allows researchers to explore various phenomena of individuals

or organizations through complex relationships, communities, or processes (Baxter and Jack,

2008). Due to the flexibility and rigor of this method, it is meaningful for scientific research,

developing theories, evaluating procedures, and formulating intervention policies (Baxter and

Jack, 2008). In the case studies, each building will be analyzed about Feng Shui principles

that were used, and their sustainable technologies and effectiveness. Next, a discussion about

the differences or similarities between Feng Shui principles and sustainable concepts will be

produced to show how and why it is essential to design buildings with Feng Shui in mind.

And then explain how Feng Shui and sustainability are connected.

Case Studies
1. Linked Hybrid/Steven Holl, Beijing

Figure 7. The Linked Hybrid (Tuner, 2009)

Observation
The construction purpose of the Linked Hybrid building complex in Beijing is to

respond to China's current urban development based on the multiple urban spaces of the 21st

century and meet the needs of opening to the public (Turner, 2015). This kind of urban space

can also be called permeable urban space, which means that people are brought into the

building from all directions. This project covers a total area of about 220,000 square meters,

and people can experience the movie-like architectural space experience (Turner, 2015). This

architectural project was designed by Steven Hall Architects to connect, surround, and span
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multiple levels of space to form a unique public architectural space and numerous passages.

This spatial structure makes Linked Hybrid an open community in Beijing (Turner, 2015).

This building project also encompasses commercial, residential, educational, and recreational

facilities to promote interaction between people and thereby encourage them to use public

places (Turner, 2015).

And this building has a multifunctional sky bridge from the 12th to the 18th floor,

with a swimming pool, fitness room, cafe, and gallery. These aerial bridges connect eight

buildings, and people can see the city view from the passage (Linked Hybrid, n.d). The

building also has a cinema inside, making Linked Hybrid not only a place for people to

gather but also a visual focal point for the community. The ground floor of the complex can

be used to admire the scenery, and as described earlier, most of its public space is also open

to other communities (Linked Hybrid, n.d). Chinese Buddhist buildings influenced the

exterior color of the building. And the bridges and window frames are colored according to

the contents of the I Ching so that the buildings have the colors of ancient temples (Linked

Hybrid, n.d).

One of the central construction goals of this mixed-use complex is the spatial

integration of multiple floors. Also, developers and design teams have set up more than 600

apartments within the complex to meet the housing needs of more than 2,000 residents (Fairs,

2015). The original intention of the developer Modern Group is that in this project covering

an area of more than 220,000 square meters, the unconventional way expresses the modern

urban life that urban residents of the 21st century should have (Fairs, 2015). Because

Beijing’s current buildings are relatively independent, and due to the large population, the

links between communities are not close enough (Fairs, 2015). Linked Hybrid takes the

effective integration and use of urban space as the primary development goal, and targets all

activities that can meet and support the daily lives of residents. This reasonable spatial

arrangement led to crowds of cafes, delicatessens, laundries, and leisure venues becoming

well organized (Fairs, 2015).

From the Linked Hybrid, it can be seen that the towers connected by air bridges can

express residents’ desire to make full use of public space (Fairs, 2015). The effective use of

urban areas focuses on the relationship between people and between people, rather than using

high-rise buildings as isolated individuals in modern cities. From the history of China's

modernization, most of China's housing types are unified and duplicated (Fairs, 2015). This

repeated type of housing has led developers to want to change this pattern. There are

hundreds of different kinds of interior space layouts in more than 600 living spaces built by
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Linked Hybrid to personalize people's urban life (Fairs, 2015). It should be emphasized that

even if the development of this kind of housing will bring commercial advantages, this

personalization also needs to be considered from the perspective of Feng Shui and

sustainability (Fairs, 2015). Linked Hybrid’s entire building complex follows Feng Shui

principles, intending to achieve a LEED Gold Award for sustainable development (Fairs,

2015).

Feng Shui Principles in Linked Hybrid
Because the culture of Feng Shui has a long tradition in China, and these traditions

influence the design of Chinese cities, landscapes, and buildings. The principles of Feng Shui

are often compiled into a collection and influenced by philosophical thinking (Hack, 2018).

Feng Shui in China involves issues of site selection, shape, and location. And its content

covers the relationship between space activities and uses. The Chinese often use Feng Shui to

consider urban forms, places, buildings, and even landscape vegetation and moveable

furniture (Hack, 2018). As Feng Shui studies involve complex natural rules, many Chinese

designers will ask Feng Shui divisions for suggestions about the location, orientation, and

plans of buildings (Hack, 2018). Chinese geomantic science has been developed for more

than three thousand years, and its role is to reflect the climate, geography, and built

environment of Chinese society (Hack, 2018).

Figure 8. The Linked-Hybrid (Tuner, 2009).
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In the temperate climate of the northern hemisphere, many principles of Feng Shui

have a direct effect. First, the orientation of the building is placed on the north-south axis of

the earth, so that the central axis of the building can be parallel to it (Hack, 2018). And then

setting the location of the courtyard and entrance in a south-facing direction to capture

sunlight and heat. In the northern hemisphere, buildings with a north-south orientation can

withstand winds from the northwest (Hack, 2018). However, if the natural environment of a

place or building is not pleasant, architects often take remedial measures to improve these

harsh conditions. In Western culture, few similar collated thought systems can provide a

framework for site design. Linked Hybrid's design concept not only considers Chinese Feng

Shui but also involves the relevant content of the Laws of the Indies (Hack, 2018). The

content of the laws stipulates the layout of towns, and its content mainly relates to the

location selection and size of public squares. This law can determine the use of public squares

and the number of streets that extend outward. It can even resolve the location of the business

district and the area of the lot (Hack, 2018).

The following are the factors that the design team considered when designing the

Linked Hybrid based on Feng Shui and the Laws of the Indies. First, the main plaza should

be set up as a landmark or center of the city. And the main plaza is generally designed to be

square or rectangular shapes because this shape is most suitable for people to carry out public

activities (Hack, 2018). Second, the size of the plaza should be proportional to the number of

residents, and take into account the population growth that the city may experience. The

width of the main plaza should not be less than 200 feet, and the length should be about 300

feet. If the central plaza is longer than 800 feet, it should be about 530 feet wide. The perfect

proportion of the central plaza is 600 feet long and 400 feet wide (Hack, 2018).

Third, starting from the center of the plaza, there should be four main streets

extending from the inside to the outside area. Moreover, the four corners of the plaza should

face the four main wind directions, because this design method can prevent the inside street

from overlapping with the four main wind directions, then cause convenience for people’s

activities (Hack, 2018). Fourth, residents should be arranged around the plaza and near the

four main streets, because it is quite convenient for these residents if commercial service

facilities are provided on the plaza. The porch of the business district should avoid sidewalks,

to create convenience for people (Hack, 2018). Finally, according to the relationship between

street planning and city temperature, streets should be wider in dark places and be narrower

in hot areas (Hack, 2018). It is because in the hot climate, the wider the street, the higher the

temperature radiated from the pavement.
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Figure 9. Greenery on the Linked-Hybrid (Baan and He, 2009)

Sustainability of Linked Hybrid
A geothermal well provides Linked Hybrid with summer cooling and winter heating,

and this geothermal well makes Linked Hybrid one of the most significant green residential

projects (Fairs, 2015). A greywater recovery pond surrounds this project with water lilies and

grass, and a cinema and hotel are located in the middle of the pond. And the water in the

whole project can be recycled (Fairs, 2015). The greywater will be piped into a water tank

equipped with UV filters, and then returned to the reflecting pool. The recycled water can be

used to water the landscape. In winter, the swimming pool freezes and becomes a skating rink

that people can use (Fairs, 2015). On the lower middle floors, the public roof garden provides

a tranquil green space. On top of the eight residential towers, a private roof garden is

connected to the penthouse (Fairs, 2015).

Linked Hybrid’s greywater recycling and geothermal wells have had a significant

impact on its sustainability. And it’s a combination of pedestrian-oriented public and private

spaces that encourages people to use shared resources and reduce wasteful transportation

(Fairs, 2015). The construction of Linked Hybrid proves that green space can exist in a

densely populated metropolis such as Beijing, and the project has been LEED certified.

Regarding the water efficiency of the project, approximately 220,000 liters of greywater from

all apartment units will be recovered daily (Fairs, 2015). The recycling of greywater will be

used for landscape and green roof irrigation, as well as for flushing toilets and balancing pond

water. This technology will ultimately reduce drinking water use by approximately 41%

(Fairs, 2015).
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Figure 10. The energy flow of Linked-Hybrid (Baan and He, 2009)

Regarding the energy flow of the project, the ground-source heat pump system of

Linked Hybrid is one of the largest energy systems in the project, which is also the most

characteristic innovation in terms of sustainability (Fairs, 2015). The energy system is

responsible for approximately 70% of the building’s heating and cooling needs each year.

This system consists of 660 geothermal wells, which are located 100 meters below the

foundation (Fairs, 2015). Besides, such underground wells save the above-ground space

usually required for cooling towers and increase the area of green space that people can use.

Buried energy systems in the ground can also minimize noise pollution while reducing

carbon dioxide emissions from traditional heating or cooling technologies (Fairs, 2015).

The project also has a high-performance building system, because the building's

exterior is equipped with shutters and low radiation coated glass, which can be used for solar

energy harvesting and indoor heat control (Fairs, 2015). The project even features high-

performance building envelopes and efficient integrated flat heating and cooling systems.

Regarding indoor environmental quality, Linked Hybrid uses a technique called displacement

ventilation (Fairs, 2015). This technology releases the air from the floor and allows the

released air to have a temperature slightly lower than the temperature required in the room.

Therefore, the cooler air will gradually replace the hotter air, which will discharge the warm

air from the room, and then make people feel refreshed and the indoor environment fresher in

the overall indoor space (Fairs, 2015).
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2.Chinatown Branch Library / SOM, Chicago

Figure 11. Chinatown Branch Library (DBHMS, 2015)

Observation
When designing the library, the construction company SOM incorporated the

principles of ancient Chinese design philosophy, Feng Shui. The new library covers

approximately 16,000 square feet, which is equivalent to 1,500 square meters (McKnight,

2019). SOM also stated that it is located near Chicago’s South City, and close to busy

intersections and elevated subway stations. And this library is located at the main intersection

of two avenues, near Chicago's historic downtown South and Chinatown (McKnight, 2019).

The two-story building of the Chinatown Branch is a circular triangle. This inspiration

comes from the layout of the road and the principles of Feng Shui. Because Feng Shui is an

ancient Chinese architectural philosophy system, its main focus is on spatial arrangement and

energy flow (McKnight, 2019). SOM said that the soft curve of this three-sided structure

matches the route of the existing road, thus forming this particular corner, so it responds to

the principles of Feng Shui. SOM’s architects also added that this form allows pedestrians to

move flexibly within the building and has a better landscape throughout the site. Because the

design team also added a landscape corridor, people can see the appearance of the Chinatown

Branch from all sides (McKnight, 2019).

To reflect the community layout of the public alley, the internal space of this 16,000

square foot library is arranged around a spacious atrium. This spatial arrangement allows a

direct visual connection between the reading room and the centrally ventilated space, with a

spacious atrium and simple stairs (Architectmagazine, n.d.). The location and internal space

of the entire library draw on traditional Chinese design. The triangular floor plan is derived
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from the way the building is aligned with the street grid, thus conforming to the principles of

Feng Shui. The interior of the library is soft, and the people inside can face the glass windows

ultimately. This design can also provide sufficient light for other interior spaces

(Architectmagazine, n.d.).

Figure 12. Construction of Chinatown Branch Library (www.archdaily.com)

Chinatown Branch is just like the traditional floor plan of the Chinese courtyard house;

all the spaces are oriented to the atrium space in the library, thus strengthening the circulation

and spatial connection in the room (LEED Gold-seeking, n.d). Like a traditional Chinese

courtyard house, this two-story building is organized around a central atrium. This design can

meet the indoor activities of people and bring proper ventilation to the library (LEED Gold-

seeking, n.d). Chinatown Branch mainly reflects the Chinese modern mixed style in

architectural style. The design of this library refers to the recommendations of Feng Shui, and

experts adopt the principles of Feng Shui. However, does the building adequately reflect the

ancient Chinese environmental philosophy, and does it meet the citizens’ needs for urban

public space? And understanding the social and geographical structure of the Chinatown
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community will help to understand the space requirements that Feng Shui brings to people

(Perez, 2017).

Feng Shui Principles in Chinatown Branch
Feng Shui is an ancient Chinese building philosophy about the energy flow of life. Its

main components include chi, Yin Yang, the Five Elements, and Octagon. The development

of Feng Shui is closely related to China's geographical environment (Perez, 2017). The

distribution of this natural terrain also influences Chinese architectural design and style. Feng

Shui is mainly about “chi,” which is a subtle flow of energy and, at the same time, connects

all things in the universe (Perez, 2017). This concept is also closely related to human

emotions, health, and psychology. It is said that these energies are propagated in the

environment through wind and water, and these energies include light and heat from the sun

and sounds from nature and human society (Perez, 2017). This energy can not only penetrate

solid matter but also exist in physical structures. Chi mainly flows into and out of buildings

through doors and windows (Perez, 2017). However, it is not only because of the geographic

location and environment that affect chi traffic, but building materials also play an essential

role. Sometimes, chi can enter the building through the wall. Therefore, structures can also

change the flow of chi, and some building materials and interior decoration can also influence

chi flow (Perez, 2017).

Buildings referring to the principles of Feng Shui should be combined with the five

natural elements of fire, earth, metal, water, and wood. These five elements are associated

with different colors, shapes, materials, and meanings, and are expressed in the form of the

natural world (Perez, 2017). For example, site selection for towns and buildings, if possible,

should be built on sloped or well-drained land. And the northern part of the site of any

building should have mountains or trees to serve as shelters and shields to protect it from

negative energy. This theory makes the design of the Chinatown Branch give priority to the

flow of chi in the construction site (Perez, 2017). And the location of this building itself is

affected by the surrounding natural landscape and environment. Through the basic

understanding of Feng Shui and its related principles, the effectiveness and appropriateness

of SOM's design of Chinatown Branch can be analyzed (Perez, 2017).

The entrance of the Chinatown branch is facing southeast, which satisfies the

principle of sitting north and facing south in Feng Shui. The purpose of this design is to

maximize the absorption of natural light (Perez, 2017). During the day, sunlight entering the

library can increase the visibility in the room. At night, the library is illuminated by electric
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lights from the inside and looks like a glowing lantern (Perez, 2017). In Feng Shui, people

believe that the use of vertical screens on the surface of buildings can bring more chi of wood

because this kind of chi can inspire and delight people. Psychologically, the chi of wood can

make the ceiling appear higher, and people can also feel that the room is more spacious than

usual. This effect will also affect some pedestrians because if some people stand across the

road, they will even think that the building looks much higher than it is (Perez, 2017).

Figure 13. Interior Space of Chinatown Branch Library (www.archdaily.com)

With the emergence of the sun during the morning, the sunlight gradually moves from

east to south and begins to provide daylight to the south of the library. And sunlight can emit

the chi of fire, as mentioned before, chi can penetrate solid matter and can exist in the

structure of buildings (Perez, 2017). The fire chi from the sun will be transferred to the

interior of the library through the outer metal, which utilizes thermal conductivity. A curved

triangular atrium surrounds the interior space of Chinatown Branch. In order to fit with the

curved area in the room, the furniture of the library is also designed to be curved or round.

And many of the furniture inside can be moved, to enhance the flexibility of the space (Perez,

2017). In Feng Shui, if chi energy passes through a building or object with sharp corners, it

will be forced to change direction or start to rotate. This phenomenon of forcibly changing

the direction of energy is called cutting chi in Feng Shui. Cutting chi will hinder and replace

the original route of chi flow, or the path of chi energy (Perez, 2017). If the flow of chi or the

path of energy is obstructed or forced to change due to sharp buildings or objects, it will

affect the original airflow or energy flow inside the building. Over time, people in the

building may experience psychological instability or discomfort. However, round or curved
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buildings and objects have less adverse effects. On the other hand, a circular or curved

interior space can enhance the integrity of the interior space (Perez, 2017).

Sustainability of Chinatown Branch
In terms of sustainability, Chinatown Branch won the LEED Platinum Award in

addition to allowing the building to consume less energy. The sustainable features include:

first, is the sun visor around the glass curtain wall of the building (Small Project Awards, n.d).

These visors can reduce the heat absorption of the glass surrounding the building, and will

not even affect people’s view of the outside, and can reduce the intense light entering the

library. Second, the outer glass allows for light transmission, so that the interior of the

building can be filled with soft sunlight during the day. And this project can reduce the use of

electric lights and artificial lighting during the day. At night, low-energy LED lighting is used

inside the library (Small Project Awards, n.d).

Third, people can see the green roof with native grass outside the building. Fourth, the

paving roads outside Chinatown Branch have high water permeability, which can reduce the

speed of rainwater during the rainy season and avoid water accumulation. And under the

paving road is a rainwater collection system, which can be used to irrigate vegetation (Small

Project Awards, n.d). Fifth, the library has a radiant cooling and heating system, so it can

improve the energy efficiency of the building and also enhance the comfort of people. This

radiation system can also improve the transparency of the peripheral glass curtain wall

without affecting the function of the building. The library has also set up heat storage tanks

underground to meet people’s heating needs in winter (Small Project Awards, n.d). Sixth, to

prevent intense light from shining into the library during the day, the core position of the

entire building is slightly facing to the west because the light-receiving area on the west side

is smaller than the east side (Small Project Awards, n.d).

It can be seen from the Feng Shui principles and sustainable characteristics of

Chinatown Branch, that sustainable development factors are indeed a balancing force

between human livelihoods and environmental conditions. And some experts have shown that

the sustainability of this library can save a lot of money in energy consumption (Perez, 2017).

However, the green roof of the library does not involve obvious Feng Shui principles, and it

cannot be opened to people as a public green space. Overall, the Chinatown Branch is a

successful case. In terms of sustainability, most of its functions can meet LEED standards

(Perez, 2017). Although its design references Chinese Feng Shui, its appearance does not

have the characteristics of Chinese architecture. SOM Design Company has balanced Feng
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Shui and architectural design as much as possible. Almost everything about this library

contains philosophy and sustainable architectural design. And as a library, Chinatown Branch

has successfully attracted the people by both appearance and function (Perez, 2017).

3.Taipei 101/C. Y. Lee & Partners Architect, Taipei

Figure 14. Taipei 101 (AEWorldmap.com, 2017)

Observation
Taipei 101 is located in one of the districts of Taipei. The area is mainly known for its

financial services and business centers. It is called Taipei 101 because the number 100

represents perfection, and 101 represents breakthroughs and innovations based on perfection,

as well as new beginnings and starting points (TAIPEI 101, n.d). Taipei 101 is also one of the

most stable buildings in the world (Building Taipei 101, 2020). The layout and planning of

the Taipei 101 building have all been consulted with Feng Shui masters before building the

structure. And in the construction of this skyscraper, Chinese traditional culture and elements

are also considered (Building Taipei 101, 2020).

Taipei 101 represents a global precedent for green skyscrapers. And it passed the LEED

Platinum certification in 2011 (TAIPEI 101, n.d). This certification is a remarkable

achievement for a relatively complex tower. The tower rises from the base of its four-sided

platform and then is formed by a series of eight-story modules. These stacked modules flared

outward, and their appearance resembles a Chinese pagoda. Near the top of the tower, a

smaller tower is located on the top floor of the building (TAIPEI 101, n.d). Taipei 101 has

become a familiar sight in Taipei City. The facade of the tower has a double-layer green glass

curtain wall, which not only has high reflectivity but also absorbs about 50% of the heat from
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the sun. Other sustainability features of this tower are energy-saving lamps, lighting control,

and intelligent energy management and control systems. Taipei 101 contains a tuned mass

damper with 700 tons (TAIPEI 101, n.d).

The shape of this tuned mass damper is a vast spherical steel pendulum, which can be

used to counteract the lateral impact of strong winds or earthquakes. This TMD is located in

the interior space of Taipei 101 high-rise. The reason why the ball pendulum is placed in this

position is that this position can effectively resist the impact force from the outside of the

building (TAIPEI 101, n.d). The use of TMD is a necessary preventive measure against

typhoons or earthquakes. This architectural project not only has a sustainable function, but

the design also refers to the principles of Feng Shui. And the design of this building has a

symbolic meaning (TAIPEI 101, n.d).

Figure 15. The Tuned Mass Damper of Taipei 101 (www.atlasobscura.com)

Feng Shui Principles in Taipei 101
The base of this tower is divided into eight inclined parts because the number eight

represents luck and prosperity in Chinese culture. Because Taiwan is located in the northern

hemisphere, and Taipei is located in the northern part of Taiwan, so the orientation of the

building should be based on the principle of sitting north and facing south. Therefore, the

front facade of Taipei 101 is facing the south (Chu, 2003). Also, there is one principle that

may conflict with Western architectural concepts, but the Feng Shui master in Taiwan said,

the only Feng Shui problem with this building is facing the T shaped intersection from east.

And there is a road from east to west straight into the site of the building, which may bring

bad chi to residents or shops (Chu, 2003). In Feng Shui, when the end of a street is directly in

front of a building, the problem of T-shaped intersections arises. The site location of this
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building is not ideal (Two Feng Shui Tips for T-intersections, 2011). Therefore, this kind of

situation is also called bad Feng Shui, because this intersection will cause too much chi

energy directly into the house. If the chi energy of Feng Shui is too direct and severe, then it

may affect the buildings and the people inside (Two Feng Shui Tips for T-intersections,

2011).

At the T-shaped intersection, if the chi on the street continues to collide directly into

the building, it may cause negative effects on the lives of residents. Over time, this negative

impact on residents will start from mental depression or low mood to more serious mental

health problems (Dreaded T-intersection, 2012). And the structure of houses or buildings may

deform at T-shaped intersections, and even these buildings may be difficult to maintain. The

T-shaped intersection in Feng Shui means stagnancy or interruption of the journey (Dreaded

T-intersection, 2012). Because this intersection does not provide other exits, it may even

obstruct traffic and cause congestion. And in Feng Shui, this intersection will also affect the

flow of chi energy.

Figure 16. Site Location of Taipei 101 with T-intersection (maps.google.com)

Therefore, to improve this phenomenon, a fountain needs to be set up outside the

building (Dreaded T-intersection, 2012). Using reliable upward-moving water can improve

the phenomenon of stagnation and interruption described in Feng Shui. Placing a fountain is

also an excellent way to encourage people to become active in life. And the fountain can also

protect the building from negative chi, if the chi directly enters the building through the T-

shaped intersection (Dreaded T-intersection, 2012). As far as Feng Shui is concerned, when

the flow of chi energy is meandering at a moderate speed, the “chi” at the moment is the most

useful and the most balanced. If the Chi energy moves too slowly, there will be a so-called

stagnation phenomenon. If chi moves too fast, it will become an unstable factor in the
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building (Dreaded T-intersection, 2012). Chi moves quickly on straight roads, so the designer

needs to set up a fountain to slow down Chi before it enters the building. Feng Shui requires

that the fountain should be placed in the center of the courtyard, or near the front of the

building or near the front door (Dreaded T-intersection, 2012).

Figure 17. Fountain of Taipei 101 (maps.google.com)

Sustainability of Taipei 101
With the help of Siemens, Taipei 101 has become the world's highest sustainable

building and has received LEED Platinum certification. LEED Platinum certification is the

highest rating of existing green buildings (Siemens Case Study, 2011). This internationally

recognized certification system can also provide third-party verification. This proves that the

purpose of using the building is to increase the efficiency of energy-saving and water-saving

and reduce the emission of carbon dioxide (Siemens Case Study, 2011). Siemens building

technology department played a significant role in Taipei 101’s LEED certification. In the

past few years, Taipei 101’s energy efficiency has been optimized to save approximately 10%

of electricity and water consumption. Compared with ordinary-buildings, Taipei 101’s energy

efficiency is improved by about 30%. All of these sustainability features can save

approximately 700,000 dollars in annual energy costs (Siemens Case Study, 2011).

And Siemens has installed an integrated energy management control system in Taipei

101. The energy management control system (EMCS) is part of Siemens ’environmental

products. This system has an intelligent connection function, which can realize power supply
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monitoring, generator management, and cooling and lighting control (Siemens Case Study,

2011). In addition, this connection function can also recognize the management of fire alarm

systems and parking lots. In order to minimize the use of water within Taipei 101, this

building is equipped with Asia’s largest water distribution system (Siemens Case Study,

2011). The building’s lighting system initially included more than 15,000 energy-saving

lamps, and Siemens’ automation system centrally controls all of these lights. However, to

further save energy costs, technicians connected this centralized control system to the air

volume system (Siemens Case Study, 2011). The purpose of this is to automatically turn off

the air conditioning and lighting systems in areas where no people are using it. This air

volume system itself is equipped with about fifty junction boxes on each floor of Taipei 101,

and its purpose is to automatically adjust the indoor temperature evenly in the office building

(Siemens Case Study, 2011).

Since the known heating, ventilation, and air-conditioning systems in the building

consume more than 40% of Taipei 101’s total energy consumption, optimizing the operation

of these devices is critical to environmental protection. Therefore, the use of Siemens' energy

management control system can simplify the operation and control process of heating,

ventilation, and air conditioning system equipment in the entire building, thereby optimizing

the efficiency of the use of all energy (Siemens Case Study, 2011). Also, Siemens’ energy

management control system and other related equipment make Taipei 101's indoor air quality

meet the highest LEED standard. After obtaining LEED Platinum certification, Taipei 101

can now reduce approximately 3,000 tons of carbon dioxide emissions per year (Siemens

Case Study, 2011).

Discussion
1. Table of Feng Shui Principles used

Feng Shui Principles Linked Hybrid Chinatown Branch
Library

Taipei 101

A - Siting north and facing
south to maximize the

absorption of natural light
(Perez, 2017).

Used Used Used
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B - The main plaza should
be rectangular or square
shapes because this shape
is most suitable for people

to carry out public
activities (Hack, 2018).

Used Not Used Used

C - Four main streets
should be around the
plaza. And the four

corners of the plaza should
face the four main wind
directions. This design
method can prevent the

inside street from
overlapping with the four
main wind directions, then
cause convenience for

people's activities (Hack,
2018).

Used Not Used Used

D - Residents should be
arranged around the plaza
and near the four main
streets, because it is quite
convenient for these

residents if commercial
service facilities are
provided on the plaza

(Hack, 2018).

Used Not Used Used

E - Streets should be wider
in dark places and be

narrower in hot areas. It is
because in the hot climate,
the wider the street, the
higher the temperature

radiated from the
pavement (Hack, 2018).

Used Not Used Not Used
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F - Site selection for towns
and buildings should be
built on sloped or well-

drained land (Perez, 2017).

Not Used Used Not Used

G - The northern part of
the site of any building

should have mountains or
trees to serve as shelters
and shields to protect it
from negative energy

(Perez, 2017).

Used Used Used

H - The use of vertical
screens on the surface of
buildings can bring more
chi of wood because this
kind of chi can inspire and
delight people (Perez,

2017).

Not Used Used Not Used

I - Use curve or round
shapes for the buildings
and furniture to avoid
cutting chi (Perez, 2017).

Not Used Used Not Used

J - When the end of a
street is directly in front of
a building, the problem of
T-shaped intersections

occurs. The location of this
building site is not ideal
(Two Feng Shui Tips for
T-intersections, 2011).

Not Occurred Not Occurred Occurred
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K - A fountain needs to be
provided outside the
building. Using strong

upward moving water can
improve the T-shaped

intersections phenomenon
(Dreaded T-intersection,

2012).

Not Used Not Used Used

2. Table of Sustainability

Sustainability Linked Hybrid Chinatown Branch
Library

Taipei 101

LEED certification Certified Platinum Platinum

A - Geothermal well Used Not Used Not Used

B - Greywater recovery
pond

Used Not Used Not Used

C - Low radiation coated
glass

Used Not Used Not Used

D - Displacement
ventilation technology

Used Not Used Not USed

E - Sun visors Not Used Used Not Used

F - Light transmissive
glass

Not Used Used Not Used

G - Low-energy LED
lighting

Not Used Used Used
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H - Green roof Used Used Not Used

I - Paving roads with high
water permeability

Not Used Used Not Used

J - Rainwater collection
system

Used Used Not Used

K - Radiant cooling and
heating system

Not Used Used Not Used

L - Energy management
control system (EMCS)

Not Used Not Used Used

M - Asia’s largest water
distribution system

Not Used Not Used Used

N - Air volume system Not Used Not Used Used

1. Evaluating the compatibility of particular sustainable strategies with
principles of Feng Shui. [The evidence is based on the information in case
studies]

The use of low radiation coated glass, sun visors, and light-transmissive glass work

with Feng Shui principle A. It is because siting on the north side and facing south can

maximize the absorption of natural light. And during the day, sunlight entering the room or

library can increase the visibility of the room. If the intensity of sunlight in summer is high,

use low radiation coated glass, and the sun visor can reduce the intensity of natural light. If

the intensity of sunlight in winter is weak, then use transparent glass to enhance the intensity

of natural light.

Paving roads with high water permeability and rainwater collection systems work

with principle F. Due to the site selection for towns and buildings should be built on sloped or

well-drained land. The construction of paving and rainwater collection systems on well-

drained land can improve the efficiency of road drainage and thus facilitate the collection of

rainwater.
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2. Evaluating the potential of principles of Feng Shui with sustainable
strategies.

There is another principle in Feng Shui called adapting to local conditions. It means to

design suitable schemes according to the geographical and climatic conditions of each place

(Rockman, 2003). As can be seen from the case studies of Linked Hybrid, Chinatown Branch

Library, and Taipei 101, their design does not clearly show the principle of adapting to local

conditions in Feng Shui. First of all, under the influence of adapting to local conditions, the

construction of geothermal wells needs to consider appropriate geological and soil conditions.

Because the design and construction of geothermal wells require appropriate geographic

location and site standards, to effectively obtain geothermal energy (Kansas Corporation

Commission, n.d). Second, the radiant cooling and heating system also needs to consider the

local climate and temperature conditions (NewsRx Health, 2019). In dry and cold or hot and

humid climate conditions, how to use this technology to meet people's demand for indoor

temperature should also be fully considered.

Conclusion
This paper uses three building cases as data analysis to compare the principles of

sustainable concepts in the West and Feng Shui theory in China. From the analysis results of

the building cases, it can be shown that Feng Shui benefits the sustainability of the building

in terms of focusing on sustainable development, which means minimizing the negative

impact on the natural environment (Mak and Ge, 2010). Western sustainable design

perspectives are more focused on the physical characteristics of buildings, such as saving

energy and reducing greenhouse gas emissions. However, the focus of Chinese Feng Shui is

on the exterior and interior of the building space, and the connection between people and the

surrounding living environment (Mak and Ge, 2010). Although western sustainable design

uses new technologies and extra funds, this may change the initial effects of sustainable

development.

For Linked Hybrid, the design team did an excellent job on site planning by following

Feng Shui principles. Except for siting north and facing south, the other principles have no

clear compatibility with sustainable techniques. However, the construction of geothermal

wells needs to consider appropriate geological and soil conditions, which is based on the

principle of adapting to local conditions. As for Chinatown Branch Library, the building

project has more Feng Shui principles that are compatible with sustainability. And site

selection for towns and buildings should be built on sloped or well-drained land, which is

compatible with rainwater collection systems and paving roads with high water permeability.
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However, based on the principle of adapting to local conditions, the radiant cooling and

heating system also needs to consider the local climate and temperature conditions. And for

Taipei 101, due to the problem of T-shaped intersections, a fountain needs to be provided

outside the building. Using strong upward moving water can improve the T-shaped

intersections phenomenon. But this Feng Shui principle is not compatible with any

sustainable technologies. Overall, all three buildings followed the principles of siting north

and facing south.

Today’s interpretation of Feng Shui principles has been combined with Western

concepts of sustainability, but some of the effects are difficult to measure (Mak and Ge,

2010). This situation also shows that if architects can consider the idea of Feng Shui when

designing the buildings and combine it with western sustainable design concepts, it will be

beneficial to enhancing the development and application of sustainability. Therefore,

scientific research on Feng Shui and how to integrate it with western sustainability concepts

require more studies (Mak and Ge, 2010).

Limitations
The purpose of this case study is to look for the compatibility between Feng Shui

principles and sustainability. However, resources about the buildings which are related to

both Feng Shui and sustainability are limited. Also, the positive influence of Feng Shui

principles is hard to measure. Although Feng Shui has a certain guiding role in architecture

design and site planning, some of the Feng Shui principles cannot be directly introduced into

the environmental design. Architects must abandon some principles in Feng Shui that are not

suitable for sustainable architectural design, and then select the ones that are compatible with

sustainable technologies.

Recommendations
Feng Shui is part of the traditional Chinese architectural culture. The critical idea of

Feng Shui is to emphasize the unity of man with nature, which means the unity of nature and

humanity. Generally speaking, Feng Shui mainly refers to the culture in the building and is

the subject of the site selection and layout of the building (Mak, and Thomas, 2005).

However, from a modern point of view, the concept of “harmony between man and nature”

emphasized in Feng Shui refers to the natural ecological environment and the harmonious

coexistence of humankind. Because Feng Shui was used since ancient times in China, more

knowledge about Feng Shui can promote the development of sustainable architectural design.

Before designing sustainable buildings of a city, an analysis of the Feng Shui condition about

the site is required. Even though Feng Shui and sustainability have both differences and
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similarities, architects should consider the combination of both Feng Shui and western

sustainable design concepts when designing the buildings. Moreover, it will be useful to

enhance the development and application of sustainability by considering the compatibility of

Feng Shui and sustainability.
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