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Tongji University Master of Engineering Abstract

ABSTRACT

As a safe, fast, conformable and environment friendly transportation, urban rail
transit has gradually become the effective solution to traffic problems in big cities. As
fast development of Shanghai Rail Transit, Metro Units have provided huge
convenience for citizens. And as the increase of operational trains, energy
consumption is also rising for Metro operation. People has more requirement for rail
transit since the development of “energy saving and emission reduction” and
increased awareness of energy saving.

This essay has furthered the research of saloon lighting and control method of
SHL4 Metro Units. This essay has analyzed energy-saving advantage of LED lighting
which will be applied for SHL4 saloon. The problems for LED lighting application,
such as power supply selection, wiring alteration, luminance requirement and
electromagnetic compatibility, have been solved and energy-saving modification has
been realized. Energy-saving calculation and site test show saloon illuminance meets
relevant standards and requirements.

Besides, photosensitive control device in series of SHL4 saloon lighting control
circuit makes saloon light switch adjust to the external illuminance. When train is
running in the open air, saloon common lighting could be turned off, which thus saves
energy.

For existing functional defects of saloon lighting photosensitive energy-saving
controller, this essay has re-designed a type of intelligent photosensitive
energy-saving controller adjusting to all lighting intensity based on practical demands.
The basis of designing photosensitive energy-saving controller is to understand the
illuminance change rules along SHL4 operational lines. By collecting SHL4
illuminance intensity data, analyzing change rules and developing pointed
energy-saving control strategy, an balance between saloon energy-saving lighting and
passenger demand has been reached. To meet the standard of photosensitive
energy-saving controller application in rail transit industry, power supply of controller,
installation location, circuit structure, reliability, electromagnetic compatibility and
vibration and shock have been fully considered in design. Functional test on train has
proved this new type intelligent photosensitive energy-saving controller has realized

design functions, which is very practical.



Tongji University Master of Engineering Abstract

The application of this new type intelligent photosensitive energy-saving
controller combined with replacement of saloon LED lights has reached more than 50%
comprehensive energy-saving rate, realizing energy-saving goal. Meanwhile,
practicability of SHL4 saloon illuminance energy-saving modification and good
performance are helpful to the extending application on other lines, as well as the

improvement and development of energy-saving work in rail transit industry.

Key Words: Shanghai Metro Line 4, saloon lighting, LED lighting, intelligent

photosensitive energy-saving controller, energy saving rate
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