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Summary

The origin and its development of the breathing apparatus is
briefly introduced in this book, and the research objectives and con-
tents of the protective engineering for the breathing apparatus, the
physiological rules of the human respiration, the harmful gases and
its effects to human respiration, the classification of the breathing ap-
paratus and its protective theories, the respiratory environments and
the rules of the respiratory protection, the protective engineering de-
sign and the calculation of the breathing apparatus, the application
and tests of the positive pressure compressed oxygen breathing appa-
ratus are discussed in detail,and the self-contained close-circuit com-
pressed oxygen or compressed oxygen-nitrogen type breathing appa-
ratus home and abroad are also representatively introduced. The basic
concepts, the basic theories, the application technologies and the de-
sign principles are systematically summarized, and the subject of the
breathing apparatus protective engineering is set up.

The book can be taken as a reference for the researchers, the de-
signers, the teachers and the students of the universities and colleges,
the firefighters,and the emergency rescuers who engaged in the study
and application of the breathing apparatus protection engineering and
the self-contained close-circuit compressed oxygen or compressed ox-

ygen-nitrogen type breathing apparatus.
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About the Author

Ligian, male, born in 1946 at Luoyang, Henan province,
graduated from Kaifeng Normal University in 1966. He stud-
ied at Victoria University of Canada in 2006. He now is a pro-
fessor class senior engineer,and the board chairman of Shan*xi
Hongan Technology Limited Company.

Ligian was awarded one of the most influential enterpris-
ers by the China Economic Development Research Center in

2005. He was the director of the Coal Mine Machine Mill at

Yuncheng city, Shanxi province during 1984~1997. And due
to his outstanding achievments, he gained the third-class merit from the Labor Contest
Committee of Yuncheng, Shanxi province in 1993.

He introduced the advanced technique of positive pressure oxygen respirators from
America to China, and then developed the first self-contained close-circuit compressed
oxygen respirator of Hong’an brand that provided to mine emergency rescuer crew as
safety breathing apparatus protection equipment and the situation was got rid of that ox-
ygen respirator of our mine only depended on the import products. He organized and de-
signed the full facepiece mask positive pressure oxygen respirator which obtained the
first prize as new product in Shanxi province and national new product. He also took
charge more than ten major research projects and subjects, obtained five science and
technology innovation prizes, as follows: the minitype coal cutter obtained the third
class prize of scientific and technical innovation in Shanxi province; the full facepiece
mask positive pressure oxygen respirator obtained the second class prize of scientific and
technical innovation in Shanxi province; the self-contained close-circuit compressed oxy-
gen respirator obtained the third class prize of scientific and technical advance in Fire-
fighting Bureau,Minstry of Public Security, HAY—120 positive pressure oxygen respi-
rator gained the third class prize of science and technical fruits in the State Administra-
tion of Work Safety, the full facepiece mask positive pressure oxygen respirator also ob-
tained the fruit conversion prize.

As editor in chief, he wrote a book named “Application Technology for Respira-

tors”, and published more than twenty papers in national and international journals.
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|Preface| _—

Respirator Protection Engineering, as a new subject of theoretical and
practical research on individual protective equipment, is synthetic subject that
involves physiology of human respiration, psychology, hygienic, breathing
mechanic, physical chemistry, combustion science, meteorology, hydrology,
environics, thermodynamics, material engineering, mechanical electronics,
human engineering, and safety engineering etc.

I have fortunately engaged in the design, research and production on
self-contained close-circuit compressed oxygen respirator, one of human pro-
tection engineering equipments, and have experienced every history stage of
self-contained close-cricuit compressed oxygen respirator in China. Through
studying respirator protection engineering with fellow workers, especially
writing the book named “Application Technology for Respirators”, I have
systemically studied on respirator protection engineering and have put for-
ward some basal concept, theory and method about respirator protection en-
gineering subject for making the foundation on the development of respirator
protection engineering subject.

Respirator protection engineering is a rising subject. With the develop-
ment of our society, the space of human activity is more and more expansive;
at the same time, the application fields of respirator are more and more ex-
tensive, such as outer space, special location on the ground, location under
ground, location in the water, which belong to oxygen lack environment or

oxygen free environment. The self-contained close-cricuit compressed oxygen
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respirator can offer protection for the safety and health for the workers under

these environments as individual breathing protective equipment and it is one
of necessary individual protection equipments for aerospace staff, national de-
fense staff, and mine emergency rescuers. However, the lack of complete
science system and systemic theory on the respirator protection equipments,
especially the respirator protection engineering, seriously restrict the devel-
opment of respirator protection engineering subject, respirator protection en-
gineering technology and the respirator protection equipments.

This book explores the synthetic interdisciplinary subject of respirator
protection engineering through the application of my and my fellow workers’
research and practice results in the recent years, and I expect that the book,
as a ladder of respirator researching for the later generation, is useful to the
development of this new subject. Because of the time and level limited, I may
have some oversight and insufficiency, so I am willing to ask the reader and
the expert to criticize and points out mistakes. |

Respirator protection engineering involves many research fields. Time
makes it inevitable that in every profession, and young men replace the old. I
believe: the great discovery belongs to the people who know how to find her,
who like independence thought and who work with perseverance. Today I
throw this book as a sprat and hope to catch more research results as a
whale.

Nothing is difficult if you put your heart into it. I believe we will build a
strong breathing defense system to make a contribution for human being all

over the world in the future!

Li Qian

18— Oct— 2009
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