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Abstract

By analyzing the detection principle and detection method of hydrocarbon combustible gas, this
paper designs the optical path part, the hardware part and the embedded software, and realizes
the overall design of the combustible gas detector. The experimental results show that the detec-
tor has good precision, fast response and stable high and low temperature, which is in line with
national standards and design requirements.
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Figure 1. Optical path design of detector
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Figure 2. Structure diagram of system hardware
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Figure 3. Flow chart of system main program
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Table 2. Definition format of MODBUS register
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Table 3. Accuracy test results
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FrifE CH4 ¥R J% (%LEL) S (Y% LEL) B 22(%) Wi o2 B [ (S)
10 9.8 0.2 10.7
25 24.6 0.4 10.9
50 50.2 0.2 10.5
70 70.6 0.6 10.6
90 91.4 1.4 113

Table 4. High and low temperature test results
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Pt CH, ¥ % (%LEL) el SEIME (%LEL) e I 0 22 (%) R S B (% LEL) R 52 0 22 (%)
10 10.6 0.6 9.4 0.6
25 26.4 1.4 24.4 0.6
50 52.3 2.3 48.6 1.4
70 72.8 2.8 68.3 1.7
90 93.4 34 88.1 1.9

DOI: 10.12677/jsta.2018.63011 101 RIS R H


https://doi.org/10.12677/jsta.2018.63011

JEiel] %

M3 4 URATE L, RIS S RNSER M Z A KT 3.4%, AREEREN Bl W Z A KT 1.9%.
I ARAEN], PRASHORE RERLS . WINI LB, AMESR AR, SRRV E, Eeffal

SRR B SR
6. &t

AL 7 T RR SSRGS I R S A T, Berh TORBRER A AR > AN SRR, S
LT PR AUAR RN % (AR BT I SCIR IR, SRIRAE RN, PRI SR AR AT . WA,
R PERERRE , ST & B ZARHEM B 2K

SEEk

(1] ZE, £-7, W4l DHVURRIERERR L 2EH IR ], RS L, 2011, 31(1): 96-99.
2] Mol HETPB AT NDIR )] B8R AT 78 [D]: [ 0018 50]. A0 ERE AR K2, 2014,
[3] TIEf, ZEmREE, P PNV REEGH TR TETFREAR K RIVRI]. LAMR, 2009, 31(3): 125-128.
[4]  Z=5h. PPRRASARERIN ARG 3025 B A BTHD]: [ L4608 5] hFA: ZRAEK, 2008.

[5] XU, B HL0AN AL IR A8 i+ [D]: [t Arie 0] KJE: thdb k2, 2013.

|

[6] AU KORAIMEE ARG G ITT[I]. He544k, 2003, 23(12): 1475-1478.
[71 Meyer, R.T. (2003) Gas Cell Selection for Analysis of Electronic Gases. Gases and Technology, 4, 14-20.
[8] AKREBEHE. FE LIV URME RGO RGNS A BT [D]: (AL 2 A0 0], BB b RHEIR A, 2011.
9] MEA . HETAIMDEERI R R SRR IR R B TH[D]: (W42 A0t 30). A R EREHA K, 2016.
)
Hans X
SIS ER KB 0T 2

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
N FIRHERSE: [ISSN], FAKIT] ISSN: 2331-0235, RIA& i
2. FTHFHIM B T http:/cnki.net/
Ao« B BRSCHEREE” BEN, HINSCEbRE, BRI

hEE S http://www.hanspub.org/Submission.aspx
HATPIMEFE : jsta@hanspub.org

DOI: 10.12677/jsta.2018.63011 102 IR AR 5 R


https://doi.org/10.12677/jsta.2018.63011
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:jsta@hanspub.org

	Design and Implementation of Infrared Combustible Gas Detector
	Abstract
	Keywords
	红外可燃气体探测器的设计与实现
	摘  要
	关键词
	1. 引言
	2. 双波段红外可燃气体探测器的原理
	3. 探测器光路及硬件整体框架设计
	3.1. 光路设计
	3.2. 探测器整体硬件结构

	4. 系统软件总体设计
	4.1. 电流环软件处理
	4.2. MODBUS通信模块

	5. 实验与分析
	6. 结论
	参考文献

