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Portable gas sensing device for on-site analysis
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Abstract

Air pollution has become a serious issue in daily life so the qualitative measurement
of air is important. Therefore, this research is interested in developing portable gas sensing
device for on-site analysis which is low cost and good efficiently. This device uses the
microcontroller collaborated with an open source software and a solid state sensor that has
electrical resistance depends on the amount of each reacts gas. The device can detect CO
and CO, in the air at the same time. The deviations are 6.2 — 11.4% compared with the
reference database. Moreover, the results from the device can be monitored via online

database system without reading directly from the device.

Keywords: microcontroller, gas sensing device, carbondioxide, carbonmonoxide
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ilethdayaannnsumuauuaiieinsinusunauianisueutsuenlenuInmnuunse s 4
wnlSguiiguiuteyaninlaaingunsal wuin AilaaingunsalnsiainUsunauia gandnA1e198a

NFteyavensumuALLaiy tnsiianuaainniowstluyie 6.2 - 11.4%
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4.4 m3iadsinauiarisuaulasanlendlggunsalnsiadausunauia

INNANITNAARY WU gunsainasnetu ansadiluldnsiainusinauiansveulaeenlen

USnauune v ouudSeie ouunsen 1 Lazauunsesy 4 seupinainsalunine dela

< i a &

Tunsesiaiaduan 7 Ju Tuwsazusin UShaay 30 W19 WUl USuAtUSUIuwd

A1suaulneenlefiafegiian fie USLIMAUUNIESIN 1 TAld 392 - 400 ppm wazUSHIANTIUTIM

Y

'
o

wiamsuauteuanlysadesifan e ushaouunglyn Jald 329 - 333 ppm
A1AIINAATIALAREUINNIATIVTA Bl s uTisuiugIutayagnedaliaiuisaduinle

\ean Lfigiudeyasnadsdmsunisasiainuiinauianisveulasenlys
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nsAuInUTInauAaasusutauanlys wasuiaaisuaulasanladvesaunsal

U n neuazyatoyadmsuwUasaanusumuliiduaududulumioe ppm?®

903U n Wunsmliansanuduiusszninaaanudumulnihideulduaanududy

vosufaluniie ppm Feanursawvanduyadeyalinegy lnelugaduwesuiaguy MQ-2 a1u1se
(% 2 s 3 6V s 3 Y = ¥ ¥ [24

n3radauianisveuneuenled uazuianisveulaeanledls Faldyadoyatanizuia

A1sUauLBuanlYd wazkiansusulasanledlumsilsuyndiieniununisvininuuesgunsal

yardanldlugunsainsiaiausaunauia

#include <ESP8266WiFi.h>

#include <loTtweet.h>

const char *userid = "000117"; //agldnulugiudeyaseulal
const char *key = "tt8pzvbsncel"; //sviagunsainlalugudeyaseuladl
const char *ssid = "Panassilp"; //erldnudgmiuilieusia Wi-Fi Hotspot
const char *password = "5633109223"; //SaudMsUoNsie Wi-Fi Hotspot

. " . " [ Ay a a 1 ]
const char *private_tweet = "Online"; //UBANUNABINTUEANUUDIYDUADE I
const char *public_tweet = "Finished"; //Fepnuinssnmsianaiioilounodisa

loTtweet myiot; //eunsaldmiuidousie



#define MQ_PIN

#define RL_VALUE

#define RO_CLEAN_AIR FACTOR
#define CALIBARAION_SAMPLE TIMES

#define CALIBRATION_SAMPLE INTERVAL

#define READ_SAMPLE INTERVAL

#define READ_SAMPLE TIMES

#define GAS_CO

#define GAS_CO2

Float COCurve[3] = {1.0,0.46,-1.01}

Float CO2Curve[3] = {1.0,0.34,-0.34};

Float Ro = 10;

float MQResistanceCalculation(int raw_adc)

(0)
(1)
(9.83)
(50)

(500)

(50)
(5)
(1)
2)

//AuasnUsansuAIUIAIANNA UM U LN

{
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//fvmanidouseiuluga MQ-2
//mvuaaanumunuliiineluvese
//invuamanusuuliingsan
J/ivunsuuaSTiaAAuEumuln
SuRu
//ANNUATLELLIAITENINNITIAAIAINL
Frunmliisudiluusazads ey
Jagiun
J//fmunsnnunsdlunisingaogneese
//ANRUATLEEIAITENINNITIAF DY
//fualsifuls GAS CO Wududsd 1

//fualifuls GAS CO2 Wusudsd 2

//ivuadeyansindmsunisiuaiainy
frumulnindunnududuves CO
//ivuateyansindmiunisulasaniy
frumulaiidunnududuves Co2
//munuaaanuaunulidinteuen

mhodudlalavy

return ( (float)RL_VALUE*(1023.0 - (float) raw_adc)) / (float) raw_adc));

}

//ﬁmu@qmmsﬁﬂmmmmméﬁumulﬂﬁw

float MQCalibration(int mq_pin)

//ivuadudsdmiuniseruasuaunlina MQ-2

{

int i;
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float val=0;
for (i=0;i<CALIBARAION_SAMPLE_TIMES;i++)
{
val += MQResistanceCalculation(analogRead(mq_pin));
delay(CALIBRATION SAMPLE INTERVAL);
}
val = val/CALIBARAION SAMPLE_TIMES;
val = val/RO_CLEAN AIR FACTOR;
return val;

}

//fmuagnsnisewinaausumuliiEiuanluga MQ-2

float MQRead(int mq_pin)
//fvuaiudsdmsuifuadldanluga MQ-2
{
inti;
float rs=0;
for (i=0;i<READ_SAMPLE_TIMES;i++)
{
rs += MQResistanceCalculation(analogRead(mq_pin));
delay(READ_SAMPLE_INTERVAL);
}
rs = rs/READ_SAMPLE TIMES;
return rs;

}

//invuagasiwinannudsumuliiiiuasuuUainigluluga MQ-2

int MQGetGasPercentage(float rs_ro_ratio, int gas_id)

//BAUARILUSEUSULAUAIAM LT LT UYL A duAa s

{



if (gas id == GAS CO)
{

return MQGetPercentage(rs ro ratio,COCurve);

}
else if (gas_id == GAS CO2)
{

return MQGetPercentage(rs ro_ratio,CO2Curve);

}

return 0;

}

//MMUAEATNNTAUINAIANIITNTUYBIL A aLAaEYTln

int MQGetPercentage(float rs_ro ratio, float *pcurve)

/s vuasnladmsuifvaanududuvesfauwsazsiinluming ppm

{

return (pow(10,( ((log(rs_ro_ratio)-pcurve[1])/pcurve[2]) + pcurve[0]));

}

//ivungnsnsmuinaNUidudureiausazyialumig ppm

void setup ()

{
Serial.begin (9600);
Serial.print("Calibrating..\n");
Ro = MQCalibration(MQ_PIN);
Serial.print("Calibration is done..\n");
Serial.print("Ro=");
Serial.print(Ro);
Serial.print("kohm");
Serial.print("\n");

//Judrunmsasegunsaineuinnisnsiainuia

//imungnsisatuniseutoya
//Amunlianinan1in Calibrating...

//3nenanasunulnisusiuiiluga MQ-2
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//dlovaasaluuanananiin Calibration is done...

//MAUAALEAINAA1I1 Ro=
//ANUALALAAINAAIAUAUNIU WA WS UAY
//AUALALARINAA1IN kohm

//VIUUTTN



String libvers = myiot.getVersion(); //5unesdu iottweet
Serial.printin("loTtweet Library vesion : " + String(libvers));
Serial.printin("\nConnect wifi..."); //fualinaninan1in Connect wifi...
bool conn = myiot.begin(ssid,password); //&aFousio Wi-Fi
if (lconn)
{
Serial.printin("Wi-Fi connection failed."),
Serial.printin("Reconnect.."”);
Serial.print("\n");
myiot.begin(ssid,password);
}
J/ualdl ddonse Wi-Fi laidse Wideudelvsiaudensod s
else
{
Serial.printin("Wi-Fi connected!");
}
}

//a e Wi-Fi d15a Tinaninas1in Wi-Fi connected!

void loop () //Jumsdsligunsalintnunuaiau

{

Serial.println("Sample from MQ2..."); //Amunlianinan1In Sample from MQ2...

float CO2Read = MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS_CO2);
float CORead = MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS CO);

Serial.print("CO2:"); //Amunlianinanin CO2:
Serial.print((int)CO2Read); J/dvusliuannausuna Co, isals
Serial.print( "ppm"); //fMUALALAAINAATIN ppm

Serial.print(" ");
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Serial.print("CO:"); //Amunlilaninanin CO:
Serial.print((int)CORead); //fvunliuannauuna CO Ainld
Serial.print( "ppm" ); //AMUALALAAINAATIN ppm

Serial.print("\n");

String response =
myiot.WriteDashboard(userid,key,CO2Read,CORead,private_tweet,public_tweet);
Serial.printin(response);
delay(2000); //minanan 2000 lailasiunit neufigunsaivhaiugy

'
[

ANEILAL
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