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A Study on the Characteristics of the Work Safety Environment
Sensing Module for LNG Storage Tanks

Byong Jin Park*, Min Sung Kim'"

ABSTRACT

We have developed an embedded based environment sensing module with high-resolution temper—
ature, humidity and gas sensors to detect gas leakage under the condition of LNG injection. The devel-
oped sensing module have linearity with gas concentration. We have confirmed the developed sensing
module could detect LNG gas concentration of 5 cmol/mol and 15 cmol/mol, which are gas concentration
at risk of explosion. The response time of the developed module was fast within 8 seconds. Therefore

it can be used to detect LNG gas leakage.
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Fig. 1. Circuit diagram for LNG gas sensing module,
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Fig. 2. Circuit diagram for Temperature—humidity Sensor module,
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Fig. 3. Design of an embedded MCU controller circuit diagram,
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Fig. 4. Photograph of Prototype environmental
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Fig. 5. Test configuration Diagram : Resolution, Change
of concentration, Sensor response speed.
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Fig. 6. Resolution test Raw Data graph(LNG gas concen—
tration 1.0 cmol/mol~2.0 cmol/mol, 0.1 cmol/mol
interval).
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Table 1. Resolution test result (LNG gas concentration 1,0 cmol/mol~2.0 cmol/mol, 0,1 cmol/mol interval),

Linear Fitting formula Y = 11.876 X + 85.654
R 0.9826

Concentration [cmol/mol] 1.0 1.1 12 1.3

Resolution [%] 96.445 018 1 98.891 942 5 100.003 565 101.245 701
Concentration [cmol/mol] 14 1.5 1.6 1.7

Resolution [%] 102.542 316 104.106 136 105.238 208 106.008 046
Concentration [cmol/mol] 1.8 1.9 2.0

Resolution [%] 107.076 844 107.948 094 108.638 566

Confirmation Yes/No #** of Resolution precision Yes
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Fig. 7. Resolution test result graph (LNG gas concen—
tration 1.0 cmol/mol~2.0 cmol/mol, 0.1cmol/mol
interval).
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Fig. 8. Test resistance graph according to gas concen—
tration change rate(LNG gas concentration 0.5
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Table 2. Test result of gas concentration change rate,

Ttem Concentration[cmol/mol]
Measurement Values Prediction Values
Change of 0.5 1 15 2 2.5 3 5 15
Resistance [%] 69.59 70.94 72.81 75.94 78.45 83.56 92.95 147.52
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Fig. 9. The graph of the rate of change in resistance ac—
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