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Preface

It has been an ideality for many years to use vacuum surroundings into transportation, and,
comparatively detailed probing and research on advantages in aspects of energy saving and
environment protection has been elaborated on. However, progress on the development of how
to apply vacuum surroundings into transportation is not prominent.,

After studying and probing for several years, we are cognizant that vacuum surroundings
possess irreplaceable and distinct advantages, but a lot of serious challenges as well. Without
sufficient emphases on the potential challenges, it would be very difficult to achieve the
metamorphosis from assumption to reality in the efforts of applying vacuum surroundings in
transportation, ' '

As a result of the deep probing into the characteristics of vacuum as transportation
surroundings, including advantages and disadvantages, we find that the vacuum-surroundings-
based-transportation should be focused on the long-distance super-speed passenger
transportation, at least in its primary stage.

Construction of vacuum surroundings with large capacity and right vacuum degree by
means of existing engineering materials and technologies should be a precondition of applying
vacuum surroundings into the long-distance, super-speed passenger transportation. This
enlighten us to propose the concept of “bearing-airproof separation arrangement” for
constructing vacuum boundary, which make it possible to convert the vacuum surroundings
construction engineering with a large scale and high vacuum degree to a common civil
engineering based on some simple technologies such as reinforced concrete construction and
plastic or rubber film airproof.

If the target of “bearing-airproof separation arrangement” is to cope with the “cost-effective
issue” for constructing the vacuum surroundings for transportation, another scheme proposed
according to vacuum surroundings characteristics, which is called “marshalling passengers in
motion” is aimed to run the vacuum surroundings transportation in a “payable” way, that is, to
achieve a right cost-performance ratio, so that vacuum tube transportation will be competitive in
business and has essential survival potential. “Marshalling passengers in motion” also puts up
some specific requirements on the design of vehicles running in the vacuum tube. Fortunately,
these can be fulfilled when a right vacuum degree of the vacuum surroundings reaches.

For the convenience of description, we call such a long-distance super-speed passenger
vehicle “Speed Train”, which possesses the feature of “marshalling passengers in motion” and
runs in the vacuum tube with “bearing-airproof separation arrangement”.

Besides the vacuum surroundings, the facilities including rail, drive, station and emergency
rescue are indispensable to the running of Speed Train. All of these constitute “Speed Train
System”, which is the core part of this book,

In general, the rail and driving technologies of Speed Train can be considered as an
extension and development of those of the current railway transportation system, especially, as
an extension and development of current Maglev technology. A brief review on Maglev and



related driving technologies is given in this book. In addition, feasibility and challenges in
adopting these technologies into Speed Train System are also discussed.

Rail and driving technologies of Speed Train are highly compatible with existing
technologies. In contrast, station concept in Speed Train System is largely different from the
current railway station concept. The “airlock station” mentioned in this book is an extension of
spacecraft airlock. The “ferry truck” is the simple scheme for Speed Train entering into (or
exiting from) vacuum surroundings or Speed Train rail, which will help to avoid the use of
complex rail-switch system,

Current technologies, including manufacture, computer engineering, telecommunication, etc.,
provide us with strong technological background for achieving Speed Train System. These
technologies were unimaginable either at the 19th century or even at the first half of the 20th century.

For the convenience of discussion and expression, a terminology system relevant to the
Speed Train System is created tentatively while constructing the Speed Train concept.

The book contains 10 chapters: 1. Introduction; 2. The Features and orientation of Evacuated
Tube Transportation; 3. The bearing-airproof separation arrangement of vacuum boundary; 4. The
speed train; 5. The support, driving and guide of speed train; 6. The line of speed train; 7. The
speed train station; 8. The circulation of speed train system; 9. The rescue of Speed Train in
emergency; and 10, The prospect of exploitation and application of speed train system,

One of our key purposes to introduce Speed Train System in this book is to “throw out a
brick to attract a jade”. We hope that the book can not only inspire readers with interests but also
encourage them to promote the research and development of the vacuum tube transportation.

We are greatly grateful to Zhang Yaoping, Ge Tongxun, Wei Lehan, Wang Huaiyu, Zhang
Weihua, Gao Shibin, Zhang Yong, Lin Guobin, He Minggi, Zhao Liming, Zhang Jialv, Zou Yiping,
Wang Zheng, Wang Qun, Liu Xiqing, Lin Houxiu and Xu Guoyou for their valuable discussion on
the Speed Train or kind assistance given for wring this book. In addition, thanks should also be
extended to Microsoft company and other companies for providing the efficient processing
technologies on words and pictures, so that we could finish this book within a not-long term.

We would also like to acknowledge the leaders and editors of Southwest Jiaotong
University Press for their strong support in publishing this book.

We are grateful for the financial support of the Key Laboratory of Magnetic Levitation
and Maglev Trains (Ministry of Education of China), Southwest Jiaotong University; the
Ministry of Education of China under Yangtzy Scholar and Innovation Research Team Program
(IRT0751); and the National Natural Science Foundation of China under Grant No. 50588201.

Readers are welcome to send their comments and suggestions to the authors through the
contact details below: Ben-lin Liu, Changzhou Sisuo Digital Technology Co. benlinliu@ustc.
edu; Yong Zhao, Superconductivity R&D Center, Southwest Jiaotong University, Chengdu,
Sichuan 610031, China; and School of Materials Science and Engineering, University of New
South Wales, Sydney, 2052 NSW, Australia. y. zhao@unsw. edu. au or yzhao@swjtu, edu. cn.
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