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Abstract - Recently, we can find news about toxic and combustible gas accident. So, we have to develop
ges detector that can measure ges a dangerous area for preventing gas accidents. In this paper, we cdculate
a approximation function from sensor's output using the linear regressong. And we develop software
agorithm using Nevilles agorithm for measuring gas concentration. Findly, we compare our agorithm
with combugtible gas detectors that are dready developed, by using standard gas samples manufactured
Korea Gas Safety. As a result of this experiment, we confirm that performance of our agorithm is more
improved than performance of dready developed combustible gas detectors. In the future, well research
how to improve rdiability from using count, temperature and humidity. And well design hardware goplied
explosion proof for safety.

Key words : Infrared gas sensor, Gas detector, Interpolation, Accuracy improvement
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Table 1. Specification of sensor modules
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Fig. 2. Testing gas sensor module Fig. 3. A result graph of output voltage

Table 2. Result of sensor modules

FE7bs B2 Hol A Al (mV)

%L EL %vol max min mean
0 0 407.1 405 405.2
15 0.75 557.2 515.8 539.4
20 1 754.5 7117 736.6
25 1.25 907.1 847 879.3
30 15 944.7 893.6 929
35 1.75 911.9 861.1 889.3
40 2 1110.5 1031.1 1083.6
45 2.25 1244.1 11731 1224.7
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function neville(x[0~n], v[0~nl, input a)
data_prev =y
data_curr = zero array
for i =0 to n-l
for j =0 to (n=1)=(i-1)
data_currlj]
= ((a—x[j])data_prev[j+1] - (a=x[j+1+i])data_prev[j])/(x[i+1+i]-x[j]
end
for j =0 to (n-1)-i
data_prev([i] := data_curr[jl]
end
end

return data_curr(0]

Fig. 5. Pseudo code for Neville's interpolation

Table 3. Result values using agorithm

Fig. 67} 720] Matlab® 2-83lo] 2bd 8 7=g
£5to] dolg] 44 AAo] AN BES

Fig. 6. Testing agorithm using Matlab and a data
gathering device
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Fig. 7. A graph of result values using agorithm

5 24297 To0 247
%L EL %vol (%LEL) (%LEL)
15 0.75 15 15
20 1 20 20
25 1.25 24 23
30 15 31 30
35 175 34 34
40 2 44 0
45 2.25 5 45

Journal of Energy Engineering, Vol. 25, No. 1 (2016)



150 T - i - olalA) -

Table 4. Environment of experiment
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Table 5. Result value of gas detector(domestic)
T 2420517 T90 %47
%LEL Yovol (Yovol) (Yovol)
15 0.75 0.88 0.72
20 1 104 1.02
25 125 15 1.45
30 15 151 1.48
35 1.75 177 175
2 2.16 2.08
225 212 2.08
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Fig. 8. Testing gas sensors
(# domestic, 45 international)
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Table 6. Result value of gas detector(international)
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A= &= N EER To0 %747
%LEL %vol (eoEs) (%LEL)
15 0.75 15 15
20 1 20 20
25 1.25 29 29
30 15 31 30
35 1.75 35 34
40 2 41 40
45 2.25 47 46
Table 7. Comparison of prediction and measurement value
E27hs = o 23k 273 3H(T90)
%LEL %vol A} ot Az} 93}
15 0.75 15 0 15 0
20 1 20 0 20 0
25 1.25 23 -2 29 4
30 15 30 0 30 0
35 1.75 34 -1 34 -1
40 2 40 0 40 0
45 2.25 45 0 46 1
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result graph of density(domestic)
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Fig. 10. A result graph of density(international)
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Fig. 11. A result graph of prediction and measure-
ment values
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