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Research of Fire Pump Monitoring System Based on Wireless Network

Li Yanlong, Li Shenshan

(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043 ,China)

Abstract: Currently fire automatic inspection system is popularized rapidly in our country. An idea
with wireless network technology applied to fire inspection system is proposed and the corresponding
hardware and software system are designed. There are two kinds of signals collected in this system. One
is the fire pump rotation speed collected by the photoelectric sensor and the other is pipe pressure col-
lected by pressure sensor. After a series of signal processing, these signals are transmitted to PC by the
wireless transceiver module based on nRF2401 chip. These signals are displayed, alarmed and stored in
PC with Labview. The experimental results show that the system can completely satisfy the require-
ments of practical application. The design is simple, economic, reliable and has market value. What's
more, it provides a technology platform for the follow-up system upgrade and intelligent extension .

Key words: wireless network;fire pump; monitoring
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( 71 )
The Study on Sand-collecting Process of Rail Sand-clearing
Vehicle with Finite Element Simulation

Wu Wenjiang', Li Chenyang”, Zhao Xiaomeng'

(1. Engineering Training Center, Shijiazhuang Tiedao University , Shijiazhuang 050043, China;
2. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China,)

Abstract ;: The rail sand-clearing vehicle is a device designed by the research group to remove sand for
rail tracks in desert area. The sand-collecting shovel is an important part in the vehicle. When the equip-
ment works, the sand-collecting shovel bears large hindrance. To explore the sand shovel's cutting force
and power consumption conditions in rotary movement, this paper uses LS-DYNA finite element dynam-
ic analysis to simulate the shovel cutting process which is according to the characteristics of the sand
shovel and the sand. This paper gets the concentrated stress, cutting force and power consumption of
the sand shovel in real-time. The simulation experiments show that the maximum stress of the shovel is
71.45 MPa, and the maximum cutting force is 6 500 N and the average power consumption is between
14 to 18.5 kW on the sand shovel when it is in the speed of 300 r/min and 3 km/h. The research results
provide a theoretical basis for the vehicle further improvement and optimization.

Key words: sand-collecting shovel;sand pile;cutting; FEM;dynamic analysis



