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et e e T level tact

Alarm or Fault slilenced ~ Replace unit
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CO pro-alarm Lovels
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Al A sTx7 Lox O2F Lox O2 S Lox O2 Grove Gas Sensor
A4 ¢ 18-23.5% 0-25%vol  0-25%vol  0-25%vol 0-25%vol
ARE-7]7F 1d o] Ak 5d 54 54 2

L oy 0.1% o] s} 0.01% 0.01% 0.01% 0.1%

= O FNE A
7 5 a2 SRERE
g EEA kel WAwA B B
(F %)
o} 2};1—.

ARE2%E -20TC-+40TC -30C-+60T -30C-+60T -30C-+60T -20C-+50T

<1 min
SHAIZE <10sec <30sec <30sec <15sec
RHeTE =2
HAAFE 20-80% 0-999% 0-999% 0-999% 0-99%
o] AFoA M AALAAE Lox AlA etk S HS, AFE-7]7E
(57, o, AHEEE, SRAL 52 nANS W AR
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A A s34z ME3-CO ZE03-CO
968-001
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Low
Detection 3 ppm ©]3} 2 ppm - -
Limit
A&7 7F 1d ol 23 34 1d o]
=35 1 ppm 1 ppm 0.5ppm -
ALE2 = -20C-+40C -20C-+40TC -20C-+50TC -20C-+50C
S HAIZE <1 min <30sec <20sec <20sec
oL 3} A 7F 15 min 15 min 15-909%% 15-90%
e < + 5% of < £ 3% of - -
reading reading
AAHFE 20-80% 15-95% - 20-90%
T A M &5 < 2& 2~ (56.7g) - -
o HA oA AAHE AA+= ULPSM-COo|t}. vl=ro A 7idkslk Al
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ZF sttt AA7E s Hof st
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<H 9> ¥uUxL MAQ ZFE i}
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A A& ST= ME3-H2S
173 T4 968-003
=49 0-15 ppm 0-50ppm 0-100ppm
Low detection
o 0.5 ppm 0.3 ppm 0.1 ppm
Limit
NEIEL 1d 5-10 2
3= 0.5 ppm 0.15 ppm 0.1ppm
AL g% -20TC-+40C -20C-+40C -20C-+50TC
S A ZE <1 min <30sec <30sec
oL s} A| 7H 15 min 60 min
] < + 5% of )
Aege ) < = 2 % of reading
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AAFE 20-80% 15-95% 15-90%
A &= <222 (56.7g) -
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200

00
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A5 y=xx1.022+0.957, r*=0.93(p<0.0D)Z wj$- =A ettt
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20.0 ~

19.5

19.0

18.5 A
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18.0 18.5 19.0 19.5 20.0 20.5 21.0
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stAl =™ vl go] HshA A=EHI da, AA 2 A= LTES=
o]&3lo] Wi-FiZ v AY Wi-Fig o]&ste] T2 A X Fo
it} SKT LoRa (Long Range), KT NB(Narrow Band)-IoT, LG
NB(Narrow Band)-IoTelA IoT HA&HS WA Aul=E AFsHS
ot shA R AR e FHES AAskE 7Idel % oT AEAE A
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Abstract

Title: Development of gas detector for confined space using

state of art sensor technology

Objectives: To investigate and utilize cutting—edge technology

to prevent accidents in confined spaces

Methods: Descriptive data analysis was performed to define the
characteristics of the accident in confined spaces.
Literature review was conducted to summarize the
technology including 4" Industrial revolution, sensors,
communication, microprocessor. Portable device was
developed to measure the oxygen concentration at the

confined space in wireless and tested in the field.

Results: Accident in confined space still occurred. The most
common cause of accidents is that worker did not
follow the standards of work procedures. Applying
state—of-the—art technology including IoT allows you to
measure the air quality in real time and technically
reduce the number of accidents. Also, it can manage the
entry of confined space remotely. Developed IoT

confined space measurement device can measure the air
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condition with robot or drone instead of entry of
worker. Still, there are many limitation of the sensor,
communication and regulations. Nevertheless, IoT device
could be one of the effective method to measure the

hazardous pollutant and needs to debate.

Conclusion: This study found that cutting—-edge technology is
not far from our lives. Further research is required to
develop and expand the knowledge and application for

preventing accident at confined space.

Key words: Internet of Things (IoT), Confined Space, Oxygen,
gases, Cutting—edge technology
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