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A Study on the Design and Real-Time Implementation of
Robust Sensor Monitoring Device in Explosion Proof
Industrial Site
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(Abstract)

In this paper, a wireless communication-based sensor data monitoring device with
an explosion-proof (Exd IIC) case was implemented to enable installation at
explosion-risk industrial sites such as plants. In existing industrial plant sites, most of
the temperature sensors and vibration and impact sensors are wired up to several
kilometers, which takes a lot of time and money to bury long pipes and cables. In
addition, there are not many cases where some wireless devices have been applied to
actual plant industry sites due to communication quality problems. Therefore, in order
to solve this problem, zigbee mesh wireless communication was applied to provide
high reliability wireless communication quality to industrial plant sites, and the time
and cost incurred in new or additional installation of sensors could be greatly
reduced. In particular, in the event of loss or error of some wireless communication
devices, the communication network is automatically bypassed or recovered to enable
real-time data monitoring.
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Table 1. Characteristics of zighee communications
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2. Zigbee Communication
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3= Zigbee EFEA UWB WiFi
. 868/925 MHz 2.4 GHz~
Z gl o] ~ ~
Fuk g ~ 24 GHz 2.4~2.480 GHz 3.1~10.6 GHz 5 GHz
AE&E ~ 250 K ~1M ~ 500 M ~ 11 M
AAY ~75m ~ 100 m 10 m 100 m
Hj e 2] =1 2~3 years 4~8 hours - 1~3 hours
. Simple Complicated Simple Complicated
Complexity/Cost / Low Cost / High Cost / - / High Cost

Application Field

Simple Remote
Control, Sensor Field

Device to device data
communication field

Device to device
high-definition

Massive data
communication field

streaming
. . 255
Devices in N/W (max 65000) 8 256
N/W Composition P2P, Star, mesh P2P, star P2P, Mesh P2P, star
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3. ZigBee Network Configuration
Models
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Fig. 1 ZigBee network configuration models

Table 2. Specification of zigbee module
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Fig. 2 Zigbee wireless module

ITEM

Specification

CHIPSET

Mango Zigbee Chip(Korea, RadioPulse)

Wireless Spec

Zigbee(2006, TEEE 802.15.4 Support)

- MAC, Mesh Network

2.405 ~ 2.475GHz ISM Band

Frequency

Data transfer rate 250Kbps
A5EY 10dBm (Max)
ARHF 38mA (Max)
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Fig. 3 Icm-20948 circuit

Table 3. Main specification of icm-20948

ITEM Specification

3-Axis Gyroscope with
Programmable
FSR of £250 dps ~ £2000 dps

Gyroscope

3-Axis Accelerometer with
Programmable FSR of +2g, +4g,
+8g, and +16g

Accelerometer

3-Axis Compass with a wide range

Compass to £4900 4T
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Fig. 5 Rtd temperature sensor
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Fig. 7 Charging bat and ac power test

Fig. 8 Inside of charging circuit
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Fig. 9 Vibration and temperature sensor criteria
setting
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Fig. 10 Vibration and temperature monitoring
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Fig. 11 Latest vibration & temperature data of sensor 1
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Fig. 12 Saving & inquirying of measurement data
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Fig. 13 Temperature data tracking
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Fig. 14 Vibration detection (FFT)

Table 4. Performance of implementation device

ITEM Specification
RTD(PT100) &%
N Mue -40 ~ 120% =4, +1%
4-20mA 4 23
Loy g +10uA
FALE -20 ~ 85%
A&/ A3A AZE 10mSe]u
g EulE ] AREAIZE 60min ©JAHH A )
golg27] 9 23] |67hE & A%/22(Excel CSV)
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