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Design of Combustible Gas Alarm System Based on AVR MCU

TAN Cuilan
(School of Physics and Information Engineering, Jianghan University, Wuhan 430056, Hubei, China)

Abstract : Intelligent combustible gas alarm system is designed based on AVR series microcontroller
and catalytic type gas sensor of NAP-100AC. The system is composed of combustible gas controller and
detector, NAP-100AC is employed to convert chemical signal into electric signal and this signal will be
amplified by circuit, and the detector calculated out the gas concentration of current test area by
sampling the output of amplified circuit. Controller communicated with detector by RS—485 bus. The
calibration of the detector and the concentration calculation method are introduced in detail , and the
reliability of the algorithm is testified by data. The system can monitor the combustible gas
concentration within 0%LEL —100%LEL range , and it has the function of dynamic display, alarm and
history data query. The system has broad application prospects in the field of urban combustible gas
monitoring and industrial combustible gas leaking detection.
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Fig. 1 System block diagram Fig. 2 Block diagram of combustible gas alarm controller
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W9 FR  BBEARE AN X, BRFE S ZERO S48 X A b5 AD B A1, LA AD {2476 40 X A 47 R
LA (P T2 85 ZERO 1 AD ) , iCA5 & s AHXT AD (68 AD_X, , br s SR IEME R X, ,iE 50%
LEL W& B2 Y AHXT AD {E4 AD_50 , Jel bR 2 S AD {E 544 8 50%LEL B AD {8, 43 PR L -

1) # X, <50, 0] AD_X,/AD_50 = X,/50, 3R 1% AD_50 = 50AD_X,/X, ;

2) #7 X, >50 (TS B S8 —BORPRZ N 0.7) B — B R £,

0.7k = (AD_X,~ AD_50)/(X,~50) = (AD_X,~ 50k )/ (X,~ 50) ,

215



344 TRARFZRCE AR FER) SY ZVE

0.7kX,— 35k = AD_X,- 50k ,
RAFBEE kI REA N
k=AD_X,/(0.7X,+15),
>R 15 509%LEL B (1) AD {EH N
AD_50 = 50k = (50AD_X,)/(0.7X,+15)
— BARE — A5 AT H RS 50%LEL B0 AD A, B 2 51 B i B T AR H8 24 1 >R 4 (4 A5 X5
AD (B R5, BIE 1 AD_X, B AD_50 ,SKYEFE X, , F 2 Wi kb i 00 -
1) # AD_X, <= AD_50 ,WIl| AD_X,/ AD_50 = X, /50,#E%5 X, = 504D_X, /AD_50;
2) %% AD_X, > AD_50 , ]
X, =50+ ( AD_X, = AD_50 )/(0.7k ) =50+[( AD_X, — AD_50)/0.7] ( 50/AD_50 )=
50 +500/7( AD_X, — AD_50 )/ AD_50 .,
32 RSB EIEIT
AR ARIRI 28 AD REEFRFHWE T, H 8 Datal 4 1475 T 4 I AD SRFE{E, counter F
TC S RAE YA, FURECR T 10 U Bk 10 SRAE 1Y for U6 20, Y fi T 4 WK IR SR A AE A — B0t 1 ok
FER for G20 o ZFRRIFANE 45 (RE T FRAFERY AD (EFSE S
#define VALUE 3 //'% & VALUE 7T & U4 — &M
ADCSRA =0XC3; //ADC 48,8 %37
ADMUX =0x21; //#£# RC1 3838 3 47 AD R AF
for (Vmax=20, Vmin=0; Vmax > (Vmin+VALUE) ;)
{
counter++;
if (counter >=10)
break ;
Data [3] = Data [2];
Data [2] =Data [ 1];
Data [1] =Data [0];
while (1(ADCSRA & (1<<ADIF))); /% ADC /£ &%
Data [0] = ADCH;
Vmin=Datal0]; //Vmin % AD R4 s MA
Vmax=Data[0]; //Vmax # AD K4 K4
4% A5 Wbt KA 09 AD R KA 5 o MA
for (i=0;i<4;i++)
{
if (Data [1] > Vmax)
Vmax= Data [i];
if (Data [i] < Vmin)
Vmin= Data [i];

}
per_adl=ADCH; //#& & % 8] K & *F i 49 AD 1A
ADCSRA &= 0X7F; //% B ADC % %t

A BRI 25 (8 R A P DL IR 10,



2016 4 % 4 ] R 2T AVR B F LI TR AR R R it 345

G [T
Bk B 31
% 0 B ot

B R HLION 1 K% Ah
HHRAIUGA, TF T

v

MEEPROME B
TE RO S % B

HEAT B E SR %
BRI Bt A7

AR

VEPALEE
— Y o o 2 5 B
e L st e

I

E10 FHASERNFRGEERRE
Fig. 10 Software flowchart of the gas detector
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Fig. 11 Software flowchart of the controller
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Fig. 12 Relationship of concentration and voltage
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