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Abstract Monitor(AQM) using a microcontroller, which includes gas
sensor MQ-135 for gases CO, CO2, NH4, Ethanol, Acetone,
Toluene. We have measure the concentration of gases then the
data send massage to admin via SIM 900 and used LED &
Buzzer alarm in case there are pollutant in the indoor
environment.

Air pollutants mainly comprises of harmful gases. MQ-135 is a
Sn0O2 semiconductor based gas sensor capable of MQ-135
such as CO, CO2, Ethanol, NH4, Toluene and Acetone in the
ambient air [1] . Air pollution is increasing due to the number
and monitoring of human activities, which are vital to the
relaxation of some measures to control it. We have used a low
cost and low power sensor to monitor the air quality.

Keywords:  Arduino UNO, Shield SIM 900 , Air Quality
Monitor(AQM), Gas sensor MQ-135, Part Per Melon (PPM).

2 Requirement Hardware
Arduino UNO x1.

SIM900 GSM GPRS Shield x1.
1 Introduction MQ-135 - Gas Sensor x1.

Buzzer 5Svolte x1.

LEDs x 4.

Battery lithium 3.7 v 750mAnh x 4.
Wire Jumpers.

NO\OFF bottom x1.

MQ-135 gas sensor provide the system with data which is
calculated to find the concentration of gases like CO, CO2,
NH4, Acetone, Toulene and Ethanol[2]. Accounts are
completed using Arduino program [3,4]. The final output is
send massage to admin via SIM 900 and used LED & Buzzer
alarm in case there is pollutant in the indoor environment as
show in Block diagram figure 1.
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The (MQ-X) gas_sensors figure 2 are utilized sensor module
_ comes with a Digital Pin which makes this sensor to operate

even without a microcontroller and that comes in handy when

only trying to detect one particular gas[5].

Figure 1: Block diagram To measure the gases in PPM (part per melon) the analog pin
need to be used. The analog TTL is operated and operates at 5
volts, thus it can be used with most common microcontrollers.
The main objective of this project was Air Quality In our project, we will use the (MQ_135) gas sensor[6].
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Figure 2: MQ-X Gas sensors

4  Gas_sensor MQ

The (MQ-135) gas sensor figure 3 utilized for air quality and
are detecting or measuring of NOx ,Nh3, CO2, Benzene,
Alcohol ,Smoke. The (MQ-135) sensar comes with a digital pin
that makes this sensor work with or without micro_controller,
which is good use when trying to discover one particular
gas. To measure the gases in PPM (part per melon) the analog
pin need to be used. The analog TTL is operated and operates
at 5 volts and so can be used with most common
microcontrollers[7].

Figure 3: MQ-135 Gas sensors

4.1 Sensitivity Characteristics MQ-135

According to Sensitivity Characteristics (MQ-135) figure 4 the
resistance ratio RS/R0. Resistances RLcan be identified is the
resistance sensor changes according to gas concentration , &

(RO) resistance sensor presence concentration of known in
fresh air [8].
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Figure 4: Sensitivity Characteristics MQ-135
1. Graphscaleislog_logina linear scale. Concentration of

gas behavior as relative to the exponential resistance.

Concentration of gas data_range only between (10 ppm
to 200 ppm).

The relationship between the ratio of resistance and the
concentration of gas seems linear

4.2 Derive a formula to find RS

From the electrecal circuit shows in figure 5, RS is resistor
between (pin A and pin B) and resistor RL [9] where :

e (H)Pins : Out of the two H pins, one pin is connected to
supply and the other to ground.

e (A)Pins : pins (A and B ) are interchangeable.They
connected to the Supply voltage.

e (B)Pins : pins (A and B ) are interchangeable. One of
them will serve as the output while the other will be
pulled to the ground.

Figure 5: Sensor circuit
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By simplify circuit as shown in figure 6.
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Figure 6: Circuit Simplified

VRL

Combine resistors RS and RL in series as shows in figure 7.
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Figure 7: Combined RS and RL
T=V /IR asnsrsnnnmnsmsas "Ohm’s Law"
VeVEisrmmpmmsmmsrons
R=RS+RL;
I1=VC/(RS+RL)
V=IxR

VRL=[VC/(RS+RL))] x RL;

VRL=(VC x RL;))/(RS+RL))

VRL x (RS+RL;) =VC x RL,

(VRL x RS)+(VRL x RL)=VC x RL;

(VRL x RS)/VRL =[(VCx RL;)-(VRL x RL1)]/ VRL
RS=[(VC x RL)/VRL]-RL

This formula (RS) used for different gases [8].

5 SIM900 GSM GPRS Shield

The Shield GSM GPRS Figure 8 is particularly useful because
it allows compatibility with Arduino and copies, can send short
text messages SMS, MMS multi-media messages, radio and

GPRS by using AT commands in real-time clock[10].
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The shield connect to the Arduino as shows
figure 9 & 10
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Figure 8: SIM900 GSM GPRS Shield

in the

—IA external supply

Figure 9: SIM900 shield Connection with Arduino
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Figure 10: Arduino UNO

6 Main coding

sketch_oct01a | Arduino 1.8.2

File Edit Sketch Tools Help

sketch_oct01a §

#include <SoftwareSerial.h>

#include "MQ135.h"

SoftwareSerial mySerial(7,8);//TX,RX
int air_quality;

int x;

const int sensorPin= 0;

int LEDr=3;

int LEDy=4;

int LEDg=5;

int buzzer= 6;

int shB=9;
void setup()
{

mySerial.begin(9600);
Serial.begin(9600);
digitalWrite (ShB, HIGH);
delay(1000);
digitalWrite (ShB, LOW);
delay(5000);
pinMode (buzzer, OUTPUT);
pinMode (sensorPin, INPUT);
pinMode (LEDr, OUTPUT);
pinMode (LEDy, OUTPUT);
pinMode (LEDg, OUTPUT);
delay(100);
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}

void loop ()

{

MQ135 gasSensor = MQ135(A0);

delay (15000) ;

float air_quality = gasSensor.getPPM();

air quality=air quality*100;
digitalwrite (LEDg, HIGH) ;
digitalWrite (LEDy, HIGH) ;
digitalWrite (LEDr, HIGH) ;
delay(1600) ;
digitalwrite (LEDg, LOW) ;
digitalWrite (LEDy, LOW) ;
digitalWrite (LEDr, LOW) ;
noTone (buzzer) ;

x=0;

if (air_guality<=1000)

{ digitalwrite (LEDg, HIGH) ;
x=1;

SendMessage () ;

delay (10000);

}

else if(air_ quality<2000 && air quality>1000)

{ digitalwrite (LEDy,HIGH);
tone (buzzer, 300) ;

x=2;
SendMessage();
delay(10000);

else if (air_quality>=2000 )
{ digitalWrite (LEDr,HIGH);
tone (buzzer, 500) ;
x=3;
SendMessage();
delay(10000);
}
}
void SendMessage () {
mySerial.println("AT+CSCS=\"UCS2\"\n"); //Set the GSM in Unicode format
mySerial.println("AT+CMGF=1\r"); //Sets the GSM Module in Text Mode
delay(1000);
mySerial.println ("AT+CMGS=\"+9647xxxxxxxxx\"\r");
delay(1000);
switch (x){
case 1:
mySerial.println("sMS >> (air quality<=1000PPM) Fresh Air");
break;
case 2:

mySerial.println("SMS >>(air quality<20002PM && air quality>1000PPM) Poor Air");

println("sMS >>(air quality>=2000PPM ) Danger! Move to Fresh Air");

delay(10000)
mySerial.println((char)26);
delay(1000);}
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7 Results

After connected the hardware parts of our project as show in
figure 8 and test the software we got monitoring of air pollution.

When Sensor gas MQ135 detect air quality between
(1000PPM -2000PPM) the admin will got SMS message
"SMS >> (air_quality < 2000PPM && air_quality>1000PPM)
Poor Air".

And when Sensor gas MQ135 detect air quality more
than(2000  PPM) the admin  will got SMS
message "SMS >> (air_quality >=2000PPM ) Danger! Move to
Fresh Air".

8 Conclusion

The project depends on data from gas sensors and mobile
connectivity. MQ-135 gas sensor provide the system with data
which is calculated to find the concentration of gases like CO,
CO2, NH4, Acetone, Toulene and Ethanol. Accounts are
completed using Arduino program.. The final output is send
massage to admin via SIM 900 and used LED & Buzzer alarm
in case there is pollutant in the indoor environment.
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