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Design of leakage online monitoring system based on VB
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Abstract: There is an urgent need for an online monitoring system that is of trace—level
measurement, fast response, precise positioning and being easy to install, because it is difficult to
measure small leaks in irregular, complex and narrow spaces. An online monitoring system is designed in
this paper. The total node uses XC6SLX16-3CSG3241 as the main control chip, and the child nodes use
STM32F103C8T6 as the main control chip in the hardware circuit. Microeleciro Mechanical Systems
(MEMS) metal oxide sensors Ces811, Bmp180, and Si7021 constitute the data acquisition circuit which
adopts flexible circuits technology to adapt to small space placement and easy monitoring. The tested
leaking working fluid can be pure gas or liquid working fluid containing some volatile substances.
Experimental results show that the system can achieve non-contact measurement, fast sensing, and
precise positioning. And the gas concentration of Volatile Organic Compounds(VOC) can be measured
below 100 ppb, realizing the trace level measurement.
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Tablel Data frame structure of the first 8 bytes of the definition table

Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8
frame header AA  frame header AF sensors address high sensors address low CO, address high CO, address low VOC address high VOC address low
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Table2 Definition table of last 8 bytes of data frame structure

Byte9 Bytel0 Bytell Bytel2 Bytel3 Bytel4 Bytel5 Bytel6
temperature temperature humidity humidity barometric barometric frame frame
address high address low address high address low address high address low end FA end FB
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Fig.3 Flow of the communication between total node and sub-node Fig.4 Main program flow of upper computer
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Fig.11 Data reading—back interface of upper computer Fig.12 Changes of data points
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Table 3 Standard values

time/s VOC concentration value/ppb temperature/°C humidity/%RH barometric value/kPa
0 59 25.4 19.9 91.87
30 710 25.5 223 91.95
60 760 25.8 23.7 91.97
90 810 26.1 25.1 91.99
120 870 26.4 25.7 92.05
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Table4 Measured values of the system

time /s VOC concentration value /ppb CO, concentration value /ppb temperature/°C humidity/%RH barometric value /kPa
0 37 400 25.0 19.0 91.80
30 640 3869 26.0 21.0 91.90
60 681 4011 26.0 22.0 91.93
90 752 4356 26.0 23.0 91.95
120 846 4501 26.0 23.0 91.96
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