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ABSTRACT

This paper examines the effective application of LEED certification in the Shanghai Centre Towers
project, analysing its green building practices in all phases of design, construction and operation. By
delving into key areas such as energy efficiency, renewable energy use, water management and
material selection, it reveals how LEED certification promotes sustainable building development. The
results of the study show that Shanghai Centre Tower has not only successfully obtained LEED Gold
certification, but also become a benchmark for green buildings, providing valuable experience and
reference for future commercial projects.
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1. INTRODUCTION

With the wide application of the concept of sustainable development, the importance of LEED
certification in the construction industry has increased significantly. As one of the tallest buildings in
the world, Shanghai Centre Tower has successfully obtained LEED Gold certification through the
implementation of green building standards. [1]The project adopted a series of innovative strategies
during the design and construction process to effectively improve the building's energy efficiency and
environmental quality, setting a benchmark for the commercial building sector.

2. LEED CERTIFICATION AND PROJECT OVERVIEW
2.1. Concept of LEED Certification

LEED (Leadership in Energy and Environmental Design) is the leading international green building
certification system developed by the U.S. Green Building Council (USGBC). The system aims to
promote sustainable building practices and reduce the negative impacts of buildings on the
environment by comprehensively evaluating the design, construction and operation of buildings.
LEED certification covers a wide range of areas, including energy efficiency, resource management,
water use and indoor environmental quality, and sets a high standard for the building industry.

2.2. The Three Principles of LEED

2.2.1. Sustainability

Emphasis is placed on achieving balanced environmental, economic and social development
throughout the life cycle of a building. [2]Through scientific planning and design, it reduces the
consumption of natural resources and the destruction of ecosystems, and supports the formation of
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sustainable communities. Specific measures include utilizing renewable resources, encouraging local
economy and enhancing social responsibility.

2.2.2. Energy Conservation and Emission Reduction

Significantly reduce building energy consumption and greenhouse gas emissions through innovative
design and efficient technology. The use of advanced building materials, optimization of heating,
ventilation and air-conditioning (HVAC) systems, and implementation of systematic energy
management strategies promote higher standards of energy efficiency in buildings. The use of
renewable energy sources, such as solar and wind, is also promoted to reduce reliance on traditional
energy sources.

2.2.3 Health and Comfort

Focus on the impact of the building's internal environment on occupants and workers to ensure the
comfort and safety of the space. A healthy indoor environment is created by improving indoor air
quality, enhancing natural lighting, reducing noise and using low volatile organic compound (VOC)
materials. This not only improves the living and working experience, but also enhances productivity
and overall health

2.3. Project Overview

2.3.1. Shanghai Tower Project Overview

Located in the Lujiazui financial district of Pudong New Area, Shanghai, China, the Shanghai Centre
Tower is strategically located and is a symbol of Shanghai's modern urban development. With a total
building height of 632 meters, it is the tallest building in China and the second tallest in the world.
The Shanghai Tower was constructed to enhance the city's image and international competitiveness,
while meeting the growing demand for business. The building combines a variety of functions such
as office, hotel, exhibition and sightseeing, featuring high-grade offices, a luxury hotel and a multi-
functional conference center, injecting momentum into the regional economy.

Shanghai Centre Tower's success in achieving LEED Gold certification demonstrates its excellence
in green building design. LEED certification plays an important role in the project, ensuring
sustainable development by guiding the design and implementation of the building in areas such as
energy efficiency, renewable energy use and water management. Double-glazed curtain walls were
used in the project to improve energy efficiency, a ground source heat pump system was used to
provide efficient heating and cooling, and a rainwater harvesting system was implemented to
conserve water. These innovative approaches not only reduced the environmental impact of the
building, but also enhanced the quality of the internal environment, setting a good example for future
building projects.

2.3.2. Natural Conditions of the Project

Located in the Lujiazui Financial District in the Pudong New Area of Shanghai, China, the Shanghai
Centre Building is situated at the mouth of the Yangtze River, with typical subtropical humid climate
characteristics. The region has four distinct seasons, with an average annual temperature of about
16<C, hot and humid summers, cold winters, and abundant precipitation, with an average annual
precipitation of about 1,200 mm, mainly concentrated in the rainy season. These climatic conditions
pose a challenge to building design and operation, requiring energy efficiency, natural ventilation and
humidity protection to be considered in the design.

Geographically, the Shanghai Centre building is located in a low elevation area with an overall flat
topography, only about 4 meters above sea level. This characteristic makes it imperative that the
building be designed and constructed with full consideration of flood protection and drainage systems
to cope with potential flooding risks. In addition, the accelerated urbanization of Shanghai and
changes in the surrounding environment and ecosystems have placed greater demands on the
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sustainability of the building, prompting the project to be designed with a focus on harmonization
with the natural environment.

3. APPLICATION OF LEED CERTIFICATION IN SHANGHAI TOWER
PROJECT

3.1. Establishment of an Efficient Water Management System

LEED certification sets stringent requirements for water management, which mainly include reducing
water use, implementing rainwater management and using water efficient products. Building projects
are required to achieve a minimum of 20% or more below baseline water use through efficient
facilities and encourage rainwater harvesting and utilization to reduce surface runoff. In addition, the
use of high-efficiency faucets, toilets, and showers that meet ANSI/ASHRAE standards and EPA
Water Sense are key measures to meet LEED standards.[3] To meet these requirements, the Shanghai
Centre Building has been designed with a rainwater harvesting system that effectively collects
rainwater from the roof for toilet flushing and green irrigation, thereby significantly reducing the use
of tap water. At the same time, the building employs water-efficient facilities to ensure that water use
efficiency meets LEED standards, and a water resource monitoring system is in place to track water
use in real time to ensure continuous compliance.

3.2. Energy Efficient Design Based on LEED Certification

LEED sets a number of requirements in terms of energy efficiency improvements, notably achieving
at least 20% below baseline energy consumption levels, conducting energy efficiency simulations to
assess the impact of building design, and adopting high-efficiency heating, ventilation and air
conditioning (HVAC) systems and lighting. Relevant regulations, including ANSI/ASHRAE/IES
Standard 90.1, provide the basic requirements for energy-efficient building design. The Shanghai
Centre building has taken a number of specific measures to meet these requirements, including the
use of a double-glazed curtain wall to significantly improve thermal insulation, reduce air-
conditioning loads and lower energy consumption. In addition, the project team used energy
efficiency simulation tools during the design phase to ensure that all design solutions met the high
standards of LEED. The building was also fitted with a highly efficient LED lighting system, which
was designed to incorporate natural lighting to further reduce power requirements. Meanwhile, an
optimized HVAC system ensures operational efficiency that meets or exceeds ASHRAE standards.

3.3. Design for Renewable Energy Use Based on LEED Certification

LEED emphasizes that building projects must use at least 20% renewable energy or meet the standard
by purchasing renewable energy credits (RECs). In addition, projects are encouraged to install
renewable energy facilities on-site, such as solar photovoltaic panels and wind turbines, to reduce
reliance on traditional energy sources. [4]The Shanghai Centre building was designed to meet these
requirements with the introduction of a ground source heat pump system, which utilizes the constant
temperature properties of the ground for efficient heating and cooling, significantly reducing the use
of traditional energy sources. Wind turbines were also installed on top of the building to effectively
utilize renewable wind energy to partially meet the power requirements. At the same time, space has
been reserved for the installation of solar photovoltaic panels to further increase the use of renewable
energy in the future.
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4. COMPARATIVE ANALYSIS OF GREEN BUILDING PERFORMANCE

To demonstrate the actual effect and effectiveness of Shanghai Tower in green building practice.
Comparative analyses of energy consumption, renewable energy and water management of Shanghai
Tower with the results of other benchmark projects help to reveal the advantages of Shanghai Tower
over similar benchmark projects.

The four projects, Shanghai Tower, Shenzhen Ping An Finance Centre, Dubai Burj Khalifa and Tokyo
Sky Tree, are similar in terms of building height, function and design concept. As world-renowned
supertall buildings, these projects are influential in promoting sustainable urban development and
green building practices. Therefore, comparing their energy consumption, renewable energy
application and water management can effectively assess their respective green building performance.
A systematic comparison was conducted by collecting annual energy consumption data, renewable
energy use percentage and water management measures of each project.

4.1. Comparative Analysis of Energy Consumption

In terms of energy consumption, Shanghai Tower demonstrates a significant advantage. The annual
energy consumption is about 150 kWh/m= and the excellent energy efficiency performance is
achieved through the highly efficient HVAC system, double-glazed curtain wall and the use of green
building materials. The Shanghai Tower also uses a ground source heat pump system and wind
turbines to further reduce operational energy consumption. In comparison, the Ping An Finance
Centre in Shenzhen, with an annual energy consumption of around 210 kWh/m=is relatively
inefficient despite its green design. The Burj Khalifa in Dubai, with an annual energy consumption
of around 250 kwWh/m=is similar in height to the Shanghai Tower, but is less energy efficient due to
differences in climate and design. The Tokyo Sky Tree consumes about 180 kwWh/m=per year, and
despite its higher energy efficiency, it is still inferior to the Shanghai Tower in terms of
comprehensive design. Therefore, the Shanghai Tower outperforms similar benchmark projects in
terms of overall energy efficiency and sustainable design, as shown in Table 1.

Table 1. Comparative analysis of energy consumption

Projects Annual energy Major Energy Saving Measures
consumption (KWh/m=f
Shanghai Tower 150 Double-glazed curtain walls, high-efficiency
HVAC, ground-source heat pumps
Ping An Finance 210 Green design, energy-saving systems
Centre, Shenzhen
|Burj Khalifa, Dubai 250 High-efficiency HVAC, energy-saving

materials

Tokyo Sky Tree 180 High-efficiency HVAC, energy-saving
materials

4.2. Comparative Analysis of Renewable Energy

As can be seen from Table 2, in terms of the application of renewable energy, the Shanghai Tower
project significantly reduces its reliance on traditional energy sources by introducing a ground source
heat pump system that utilizes the constant underground temperature to provide highly efficient
heating and cooling. In addition, wind turbines are installed on the top of the building to make full
use of renewable wind energy and partially meet the electricity demand. In contrast, the Ping An
Finance Centre in Shenzhen is deficient in the application of renewable energy, relying mainly on
traditional energy sources and not making full use of on-site renewable resources. The Burj Khalifa
in Dubai has solar integration, but still relies on a high proportion of traditional energy sources for its

186



overall renewable energy use. The Sky Tree in Tokyo is also more limited in terms of renewable

energy, using mainly conventional power supplies and failing to achieve a high proportion of
renewable energy.

Table 2. Comparative analysis of renewable energy sources

Projects Renewable Energy Main measures

Applications

Shanghai Tower Ground source heat pumps, Efficient heating, cooling and electricity
wind turbines supply

Ping An Finance Conventional energy based Conventional energy use, lack of

Centre, Shenzhen renewable energy integration

Burj Khalifa, Mainly rely on conventional Partially renewable energy, mainly
Dubai power supply dependent on conventional energy sources
Tokyo Sky Tree Primary reliance on Failure to achieve a high proportion of
conventional power supply renewable energy

4.3. Comparative Analysis of Water Management

In terms of water resource management, Shanghai Tower has demonstrated its excellent design and
practice capabilities. It has achieved a significant improvement in water use efficiency by
implementing a rainwater harvesting system that effectively collects and utilizes rainwater from the
roof, reduces the use of tap water, and uses highly efficient taps and toilets. In comparison, the Ping
An Finance Centre in Shenzhen is relatively weak in water management, relying mainly on traditional
water supply systems and lacking effective rainwater utilization measures. The Burj Khalifa in Dubai,
despite its efforts in water-saving design, failed to systematically implement a comprehensive water
management strategy. Tokyo Sky Tree also relies on traditional water supply and lacks innovative
water management practices. Therefore, the Shanghai Tower's comprehensive measures in water
resource control not only meet the high standards of LEED, but also provide a strong reference for
other building projects.

Table 3. Comparative analysis of water resources management

Projects Water Management Measures Key results
Shanghai Tower Rainwater harvesting, efficient ~ Significant reduction in tap water uses
water facilities and improved water efficiency
Ping An Finance Conventional water supply Lack of effective rainwater utilization
Centre, Shenzhen systems measures
|Burj Khalifa, Dubai Water conservation design Limited water management strategies
Tokyo Sky Tree Major reliance on traditional Lack of innovative water management
water supply practices

The Ping A Finance Centre in Shenzhen has achieved LEED Gold certification, which is a high
standard of green building design and practice. The Burj Khalifa in Dubai, on the other hand, received
LEED Silver certification, showing some sustainability efforts but still room for improvement. The
Tokyo Sky Tree has yet to receive LEED certification, reflecting its shortcomings in green building.
As a result, the Shanghai Tower outperforms these comparable projects.

5. CONCLUSION

In summary, the combined energy consumption of Shanghai Tower is generally lower than that of
benchmark projects of the same type, which demonstrates the effectiveness of LEED certification in
the implementation of building projects, and significantly improves the building's energy efficiency,
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renewable energy application and water management. Through systematic green design and
management strategies, LEED certification not only promotes the development of building
sustainability, but also sets an important benchmark for the industry and promotes wider green
building practices.
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