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Perface

For 159 years Expo has been a showcase of the most innovative achievements from around the world and has
proven to be a catalyst for harmonious competition and co-operation. Each Expo has been a temporal snap-
shot of rapid advancements in technology and of their accrued benefits for the way we live. Shanghai Expo’s
theme of ‘better city, better life’ shows the importance of the night: clever lighting allows urban environments
to display what is unique, vital and alluring about themselves.

In 2006 Professor Hao Luo Xi took up the lead research role in lighting technology and design at the Light and
Vision Research Center at the College of Architecture and Urban Planning of Tongji University. Her team of
colleagues and students undertook a number of Expo related research projects including: luminaire develop-
ment; innovative lighting applications; new energy sources and technology related to lighting; urban master
planning and related design. Their research took into account ground-breaking technology and new ap-
proaches to design. Their work ideally encompassed considerations of energy efficiency, energy-savings and
environmental concerns as well as keeping an eye towards the future of the lighting industry in China. The cul-
mination of their research and development and their contribution to developments in urban lighting were then
presented on the world stage at the Shanghai Expo.

Professor Hao and her team engaged in rigorous research combined with attention to practical applications
and in doing so developed a unique teaching practice based on experimental design. In this teaching environ-
ment students were stimulated to explore new theories and practices. Being exposed to thought-provoking
proposals and being able to work in a competitive but also collegial manner resulted in the development of
lighting technologies and practices that are useful for society as a whole. They were also able to perceive and
explore the research benefits of working mutually with lighting industry.

When 2010 Shanghai Expo was opened it successfully demonstrated how lighting can enhance a landscape.
The research that culminated in “Expo 2010 Shanghai, China Lighting Materplan” marked a notable culmina-
tion for the work of Professor Hao and her team. Their achievements are set out in this book and mirror the
success of Expo itself. The book also sets out their responsible approach to research and reflects a determi-
nation to make that research a journey of fruitful exploration.

Professor Wu Changfu
Dean of College of Architecture and Urban Planning, Tongji University
Sep. 10th, 2010
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Foreword

Expo is always an opportunity for participating countries to showcase their best in the fields of science and
technology, their cultural identity and an aesthetic viewpoint. It is also normally a celebration of innovations in
science and technology. The focus of the Vienna Expo in 1873 was the motor car, in Paris in 1878 it was Edi-
son’s incandescent bulb, in New York in 1939 it was the fluorescent lamp and Shanghai can claim a new wave
of innovative solid state lighting. LED lighting technology was integrated into both the pavilions and into exhibi-
tions and exposed visitors to the nexus between lighting technology and creative lighting. The theme of Expo,
towards a better city and a better life, was to reveal how lighting can be a driving force in science, technology,
culture, art and education. “Light as a cultural dimension and a means for making Expo shine”. Shanghai’s
Expo was intended to be a stage for innovations in technology and practical, scientific application. Each pavil-
ion had to mount interesting technological displays whilst revealing something of their cultural uniqueness. At
night, the pavilions had to don a competitive mantle of aesthetically pleasing light woven from a cloth of techni-
cal creativity.

Since 2006, a lighting research team from the College of Architecture and Urban Planning of Tongji University
had been engaged in local and nationally based research that related to the forthcoming Expo. Projects such
as a lighting master plan and the interior and exterior lighting designs for the Expo Performance Center were
undertaken. These years of research had far reaching effects on the college, academia and students alike. For
academics the research led to some curriculum and teaching methodology renewal. For students the outcome
was a raft of innovative lighting applications and an expansion of possible thesis topics. Conversely it also
meant that the achievements of the college were a driving factor in novel lighting designs used at Expo. Whilst
the composition of the university team altered slightly each year because of graduations and student intakes,
the team remained relatively stable and cohesive. With youthful passion and an innate ability to propound new
ideas, the team remained constantly reinvigorated.

The masterplan for the lighting of Expo 2010 was based on outcomes from rigorous research conducted some
years prior to Expo. Analysis of the Expo site, its orientation and probable night-time functions, helped the team
to establish some planning principles for the site. One of the main considerations for the lit environment was
the use of high efficacy and money-saving lamps. Principles and methodology for landscape lighting also had
to be established. A schedule of tasks was established and included the identification of lighting zones, a hier-
archy for the brightness of buildings, colour temperature control, colour selection and where dynamic lighting
was to be used. The master plan for the site was made up of a series of minor plans and they were to account
for innovative lighting, energy-saving and efficiency, lighting for roads, pavilions, public spaces, natural spaces
and also what was to be identified as unique or suitable for the Best Practice Area of the Expo site. These plans
were inextricably linked to all phases of the development of the Expo site: schematic design, project bids,
building and running.

The Expo Performance Centre is to remain a permanent building. Its function during Expo was as a venue for
the opening and closing ceremonies. With its futuristic spaceship appearance it is a symbol of the rhythm and
romance of Shanghai as well as the promise of urban renewal and a place on the world stage. The center is
multifunctional and centrally located on the site so the selected lighting design had to be generally pleasing
and also reflect the best in creative workmanship. Interior and exterior lighting had to meet the functional needs



for the various activities that would take place there. The college research team had to be mindful of the con-
struction period and time constraints but what they could and did bring to the tasks were expertise from previ-
ous research along with experimental ideas and designs. The most challenging part of the lighting scheme for
the Performance Center was to design unique LED display screens for the western and southern entrances to
the building. In the years leading up to Expo, the architectural lighting laboratory at Tongji University was a cru-
cible of intensive teaching, experimentation, research and development. In all, 70 undergraduate and graduate
students worked diligently and collegially for the successful outcomes that were achieved for Expo. The benefit
for the college was an injection of some new content and methodology.

This book is the important culmination of the experimental and project research work that was undertaken for
Expo 2010. It is our way of sharing the results with everyone.The team is grateful to the following institutions
who fully supported our work: the Ministry of Science and Technology of the People’s Republic of China, the
Coordination Office of Shanghai Expo, the Shanghai Committee of Science and Technology, the Shanghai
Expo Technology Development Center, the China Solid State Lighting Alliance, the National Low Carbon Light-
ing Research Center of China, the China llluminating Engineering Society (CIES), the Expo Performance Center
management, the Tongji Urban Planning and Design Institute in Shanghai, the Architectural Design and Re-
search Institute at Tongji University and the East China Architectural Design and Research Institute Co Ltd. The
encouragement and trust shown and the support provided by these institutions was essential for our success.

Thanks are also due to Tongji University Technology Department, the College of Architecture and Urban Plan-
ning and all the leaders of the university and colleges. Tongji University was quick to see the advantages for
various disciplines to make a positive, sustained and lasting contribution to Expo 2010.

Our thanks also go to those companies that assisted us with trial tests for luminaires, their recognition of the
value of joint industrial and educational enterprises and their forward thinking in focusing on future cooperative
endeavours.

Emeritus Professor Warren Julian, Faculty of Architecture Design and Planning, University of Sydney and Mrs
Julian patiently assisted us with proofreading. Dr Li Xun Dong also worked diligently in providing Mandarin to
English translations and proofreading. Together they have made possible this bi-lingual publication.

We must also thank the Editor, Mrs Yang Hong, from China Architecture and Building Press for her sterling ef-
forts.

Finally, thanks to every member of the Vision and Lighting team, including graduates and undergraduates who
are passionate about the exploration of spatial lighting. Reminiscing about long hours of work over the past
several years has made us understand that Expo has now become an important milestone in our lives. What
has been achieved in terms of innovative and experimental research and design will sustain us academically
into the future.

Professor Hao Luoxi
Sep. 10th, 2010
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