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MQ135 g i3 clasis (F-F) Jou

10-10000ppm
Concentration )
(Ammonia, Benze, Hydrogen)
Loop Voltage | WV, =24V DC
o Heater Voltage| Vu 5.0vz0.2V AC or DC
Circuit
Load
) RL Adjustable
Resistance
Heater
) Ry 310+30Q (Room Tem.)
Resistance
Heater
. Py <900mwW
consumption
Character
Sensing
) Rs 2KQ-20KQ(in 100ppm NHs )
Resistance
Sensitivity S5 Rs(in airy/Rs(100ppm NHs)=5
Slope a <0.6 (Riooppm/ Rsoopm NHs)
Tem. Humidity 200C+2°C; B65%*5%RH
o Velh V0.1V,
Condition Standard test circuit
Wy 5.0V+0.1V
Preheat time Over 48 hours

Sloadsools ioles (FY-¥) JS& 10 a5 o 1o a0l £ jguicns (]

BWNE

Pin No. Pin Name

1 Vee(+5V)
2 Ground
3 Digital Out
4 Analog out
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I =V /R
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I = VC / (RS+RL)

6953l 5 peboior S oslul el FA jlaw LVRL L (2955 55 000 )5 (o0 (FF-1) S0 & 1>
V=1IuxR

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) = (VC x RL) - (VRL x RIL)

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

RS

[(VC x RL) / VRL] - RL
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0.327166 10000
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Int AnalogValue = analogRead(Analog Pin);

bl oo Ve YYU o goae JSb 4 Can Ve S0 L ) jgmain (29,5 515 ghg0,] SUT (5095

S o JSPPM & 15 Jge,8 Gubo 1) jlade
long Rs = ((1023.0 *RL) / AnalogValue) -

float ppm = a * pow((float) Rs / (float)Ro, b);
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Value Display

LED

LCD

Graph

History Graph
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Blynk Server

Blynk Libraries

Internet Access of your choice
Ethemnet, Wi-Fi, 3G ...
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13,5 a8lol aelip o Wb p) polar asle |y 3 oS Las s Wb gug0,]

Adafruit_CC3000_Library
ArduinoinfraredCloner

\ AV Vv

Arduino_Ethernet
ESPToy B GettingStarted > Arduino_Ethernet_Manual
IRremote B More > Arduino_Serial_USB
VarSpeedServo > Widgets > Arduino_SoftwareSerial
WildFire » tests > Arduino_WiFi
WildFire_CC3000_Library > Arduino_Yun
WildFire_CC3000_MDNS > CC3000

ENC28J60
EEPROM > ESPB266_Standalone
Espiora > TinyDuino_WiFi
Ethernet > WildFire
Firmata B
>

GSM

+ -

Arduino IDE 4 Blynk abuls ;8,5 adlol (AY-Y) S

/* Comment this out to disable prints and save space */
#¢define BLYNK PRINT Serial

#include <ESP3Z6&WiFi.h>
#¢include <BlynkSimpleEspS82&&.h>

// You should get Auth Token in the Blynk App.
// Go to the Project Settings (nut icon).
char auth[] = "YcurAuthToken™;

// Your WiFi credentials.

// Set password to "" for open networks.
char ssid[] = " riNetwoerkName"” ;

char pass[] = "YcurPassword";

void setup()

{
// Debug console

Serial.begin(9600) ;
Blynk.begin{auth, ssid, pass, IPAddress(192,168,1,100), £442);

}

void loop()

{
Blynk.run() ;
// You can inject your own code or combine it with other sketches.
// Check other examples on how to communicate with Blynk. Remember
// to aveid delay() function!
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CANCEL  CONTINUE
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Qepd LB VVOY -+ (64,1, Speed
#include <ESP8266WiFi.h > 299w &9 w).u 9 615 LS'S L bL,S)| 6[.54.2.4\ ‘5).:.5)[54.3 ‘_gl)g T 99 NENAY Ja..:)n aluls

#include <SoftwareSerial.h> Sy giile gy o ool 92 @99 3 oolisiw! Judo as JU j bLI 1 gl p Jlozss gboasly iy o5 ailsulis’

#include <BlynkSimpleEsp8266.h> Jsbgo o iy b L (sl Jajle bl ailbsulis’
#include <SimpleTimer.h> Ko giu99,] youli ailiuls
SoftwareSerial megaSerial(12, 13); // RX, TX JU o LLI 1 gl WY 9 WY (S b sloasly iy

String result, TEMPERATURE,HUMIDITY,CO2,Benzen,CO,LIGHT,MOISTURE,DUST, TANK;  aii, (ylgcas yolio iy p2i

const char* auth =

0595 4 barpo (,SeF duwlils

const char* ssid ="

il b bl )l cly gy S (52,5 o

const char* password ="

Cy gy eS| Hgae dols

const int numberOfPieces = 10 ; Jb o bL 55 Ko 990, 31 (8L )0 glaais y olae
String data[numberOfPieces]; a3l glaslyl iy
String data0,datal,data2,data3,data4,data5,data6,data7; YUl 80,0 aciy Al pb iy poi
int counter = 0; Wiy j olawi i ylosds puiico iy 2
int lastindex = 0; iy oiaSToz STy G a5 o951 0 )lod (pellodss yuitio
WiFiServer server(80); A Oy 69y 9w Sl
SimpleTimer timer; (Ko 92990, you b Alulis” 51 oo Gy o5
void sendBlynk() { Jslgo pyiily a5 Losls Jlw,yl b

Blynk.virtualWrite(V1, TEMPERATURE);
Blynk.virtualWrite(V2, HUMIDITY);
Blynk.virtualWrite(V3, CO2);
Blynk.virtualWrite(V4, Benzen);
Blynk.virtualWrite(V5, CO);
Blynk.virtualWrite(V6,LIGHT);
Blynk.virtualWrite(V7,MOISTURE);
Blynk.virtualWrite(V8, DUST);

Blynk.virtualWrite(V9, TANK); }

BLYNK_WRITE(V10) Jlge yl38le 5 5l eubamed auls’ jludo (yuilgs &b

int pinValue = param.asint(); // assigning incoming value from pin V1 to a variable

Serial.print("V1 Slider value is: "');

£5
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Serial.printin(pinValue);
if (pinValue == 1) {
megaSerial.write(1);
} else{
megaSerial.write(10);
B
void setup() {
Serial.begin(115200);
while (!Serial);
delay(10);
megaSerial.begin(9600);
delay(10);
Serial.printin();
Serial.print("Connecting to ");
Serial.printin(ssid);
WiFi.mode(WIFI_STA);
WiFi.begin(ssid, password);
while (WiFi.status() != WL_CONNECTED) {
delay(500);
Serial.print("."); }
Serial.printin("");
Serial.printIn("WiFi connected");

/| Start the server

server.begin();
Serial.printIn("Server started");
/I Print the IP address
Serial.printin(WiFi.locallP());
Blynk.config(auth);

Serial.printin("BLYNK CONNECTED");

timer.setinterval(5000L, sendBlynk); a4l Oy 50 Jlgo o iy 4 (28U 0 GWodls Jluyl gl p yoal iy i
}
void loop() {
if (megaSerial.available()) { { JUw byl s 595 0015 9929 9 (Ko g 90, 3l coledbl Jlwyl @ ygu0 50
result=megaSerial.readStringUntil('\r\n'); Ly p 5 onisSTus ST 6 Ay ) edl o

Y
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for (inti = 0; i < result.length(); i++) {
if (result.substring(i, i+1) == "\r") {
data[counter] = result.substring(lastindex, i);// Grab the piece from the last index up to the current position and store it
lastindex =i + 1;// Update the last position and add 1, so it starts from the next character

counter++; // Increase the position in the array that we store into}

if (i == result.length() - 1) { // If we're at the end of the string (no more commas to stop us)

data[counter] = result.substring(lastindex, i); // Grab the last part of the string from the lastindex to the end}
/I }Clear out string and counters to get ready for the next incoming string

counter=1;

lastindex = 0;

TEMPERATURE = data[1]+ "°C";

HUMIDITY = data[2]+"%";

CO2 = data[3]+"PPM";

Benzen = data[4]+"PPM";

CO = data[5]+"PPM"; S503luil aslg of pod s g g )S Swled gbraiy jo (L gbaaii ) oyols 8
LIGHT = data[6]+"Ix";

MOISTURE = data[7]+"%";

DUST = data[8]+"mg/mA3";

TANK = data[9];

WiFiClient client = server.available(); 553950 oo I Cawlgd 50 &l yo e

if (client) {
Serial.printIn("new client");

/I an http request ends with a blank line

boolean currentLinelsBlank = true;
while (client.connected()) {
if (client.available()) {
char c = client.read();
Serial.write(c);
if (c == "\n' && currentLinelsBlank) {
client.printin("HTTP/1.1 200 OK");
client.printin("Content-Type: text/html");
client.printin("Connection: close"); // the connection will be closed after completion of the response
client.printin("Refresh: 5"); // refresh the page automatically every 5 sec

client.printin();
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for (inti=1;i<10; i++) {
datali]; }
client.printin("<html>"); ools il gl g 9 o 25

client.printin("<head>");
client.printin("<style>");

client.printin(" body {");

om)bﬁj&;_éli)o)lmuw@gomysbwﬁhﬁuﬁ@bwwluuﬁ)a

client.printin(" <tr>");

client.printin(" <td align= center valign=top style= border-collapse: collapse; border-spacing: 0; margin: 0; padding: 0;
padding-left: 6.25%; padding-right: 6.25%; width: 87.5%; font-size: 17px; padding-top: 15px; color: #FFFFFF; font-family: sans-serif;
class= paragraph >" );

client.printin( " </td>");

client.printin(" </tr>");

client.printin(" <tr>");

client.printin(" <td align= center valign=top style= border-collapse: collapse; border-spacing: 0; margin: 0; padding: 0;
padding-left: 6.25%; padding-right: 6.25%; width: 87.5%; padding-top: 25px;padding-bottom: 5px; class= button >");

client.printin(" <table border=0 cellpadding= 0 cellspacing= 0 align= center style= max-width: 240px; min-width: 120px;
border-collapse: collapse; border-spacing: 0; padding: 0; >" );

client.printin(" </tr>");

client.printin(" <tr>");

client.printin(" <td align= center valign=top style= border-collapse: collapse; border-spacing: 0; margin: 0; padding: 0;
padding-left: 6.25%; padding-right: 6.25%; width: 87.5%; padding-top: 25px; padding-bottom: 5px; class= button >");

client.printin(" <table border= 0 cellpadding= 0 cellspacing= 0 align= center ");

client.printin(" style=  max-width: 240px; min-width: 120px; border-collapse: collapse; border-spacing: 0; padding: 0;
>);

client.printin("  <tr>");

client.printin("<td align= center valign= middle style= padding: 12px 24px; margin: 0; border-collapse: collapse;
border-spacing: 0; border-radius: 4px; -webkit-border-radius: 4px; -moz-border-radius: 4px; -khtml-border-radius: 4px; bgcolor=

#4

Gaolh 5 pole olitagsy 55 (@) olal sode SleMbl Kyl I (VYRS &b 5 AOAVA 5)led &y 5,505 ,u&_w ww_&wg_&,w o 5 oleaSs E3ass sloallls, 5 ol dmsolgiin delil 5 b &eliml &l 5 500l 4y g oo
el s Dogpya i 3 ool il 5 5] g ol 5 o 5 OrEa) ¢ e g oo laral\ T o> 56 4L Eﬁwww» ol clacian el s 5 olsla s S cale, b ol 5l esliul 5 onh walp (STl gl) ol e



#E9703E ><p target= _blank style=
line-height: 100%; > ");

text-decoration: none;color: #FFFFFF; font-family: sans-serif; font-size: 25px; font-weight: 400;
client.printin("<p style= width: 140px;font-size:bold >");
client.printin(" TEMPERATURE </p>");

client.printin(" </p>");

client.printin(" </td>");

client.printin("</body>");
client.printin("</html>");

client.stop();

Serial.printIn("client disconnected");} } }
Blynk.run();

timer.run(); 4l B o 5o Jalige pyiily & Bosls Jlusl yasls (s3hlel
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Areca Palm (Chrysalidocarpus lutescens)

Lady Palm (Rhapis excelsa)

Bamboo Palm (Chamaedorea seifrizii)

Rubber Plant (Ficus robusta)

Deacaena "Janet Craig" (Dracaena dermensis)
English vy (Hedera helix)

Dwarf Date Palm (Phoenix roebelenii)

Ficus "Alii" (Ficus macleilandii)

Boston Fern (Nephrolepis exaltata "Bostoniensis")
Peace Lily (Spathiphyllum)

Corn Plant (Dracaena fragrans)

Golden Pothos (Epipremnum aureum)

Kimberley Queen Fern (Nephrolepis obliterata)

Pot Mum (Chrysanthemum morifolium)

Gerbera Daisy (Gerbera jamesonii)

Dracaena "Warneckei" (Dracaena dermensis)

Dragon Tree (Dracaena marginata)

Red Emerald Philodendron (Philodendron erubescens)
Syngonium (Syngonium podophyllum)

Dumb Cane (Dieffenbachia "Exotica Compacta™)
Parlor Palm (Chamaedorea elegans)

Weeping Fig (Ficus benjamina)

Schefflera / Umbrella Plant (Schefflera arboricola)
Wax Begonia (Begonia Semperflorens)

Lacy Tree Philodendron (Philodendron selloum)
Heart-Leaf Philodendron (Philodendron Oxycardium)
Snake plant / Mother-in-Law's Tongue (Sansevieria trifasciata / laurentii)
Dumb Cane (Dieffenbachia camilla)

Elephant Ear Philodendron (Philodendron domesticum / tuxtla)
Norfolk Island Pine (Araucaria heterophylla)

King of Hearts (Homalomena wallisii)

Prayer Plant (Maranta leuconeura "Kerchoveana™)

Dwarf Banana (Musa cavendishii)
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Christmas Cactus (Schlumbergera buckleyi)
Easter Cactus (Schlumbergera gaertneri)

Oakleaf Ivy (Cissus rhombifolia "Ellen Danika")
Lily Turf (Liriope spicata)

Dendrobium Orchid (Dendrobium)

Spider Plant (Chlorophytum comosum)

Chinese Evergreen (Aglaonema crispum "Silver Queen")
Anthurium (Anthurium andraeanum)

Croton (Codiaeum variegatum pictum)

Poinsettia (Euphorbia pulcherrima)

Dwarf Azalea (Rhodedendron simsii "Compacta™)
Peacock Plant (Calthea makoyana)

Aloe Vera (Aloe barbadensis)

Cyclamen (Cyclamen persicum)

Urn Plant (Aechmea fasciata)

Moth Orchid (Phalaenopsis)

Kalanchoe (Kalanchoe blossfeldiana)
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MO132> Semiconductor Sensor for Air Quality Control

Sensitive material of MO135 gas sensor iz 3nl:, which with lower conductivity in clean air. When the
target combustible gas exist, The sensors conductivity is more higher along with the gas concentration
rizing. Please use simple elecirocircuit, Convert change of conductivity to cormespond output signal of
gas concentration.

MC1.35 gas sensor has high sensitity to Ammonia, Sulfide and Benze steam, alzo sensitive to smoke:
and other hamful gases. It is with low cost and suitable for different application.

Character Configuration

* Good sensitivity to Hamful gases in wide range
* High sensitivity to Ammaonia, Sulfide and Benze
* Long life and low cost

* Simple drive circuit

Application

* Domestic air pollution detector
* Industrial air pollution detector
* Portable air pollution detector

Technical Data

Model Mo. MQ135 Ve ~ Var
Sensor Type Semiconductor L
Standard Encapsulation Bakelite (Black Bakelite) —

A E
Detection Gas lAmmonia, Sulfide, Benze steam| - H R-L%
) 10-10000gpm WV,

Concentration
(Ammonia, Benze, Hydrogen)
Loop Voltage | W. =24V DG
 |Reater voltage| v 5.0V=0 2V AC or DC GHNDw “
Circuit
] Ry Adjustable The abowe is basic test circuit of the sensor,
Resistance
The sensar need to be put 2 voltage,
Resi r Ry 40430 ¢ Room Tem. ) heater voltage(VH ) and testvoltage (VE ).
stance WH used to supply certified working
r. = <000mW temperature to the sensor, while VC used
Characher m:sunﬂun to detect woltage (WVREL) on koad resistance
H::.nslng Re | 2KO-20KQ(In 100ppm MHs ) (RL} whom is in series with sensor. The
IS’_E.H_GE — sensor has light polarty, Ve need DC
Sensitivity 5 Rs{in EII:L'HEIJ'D:I}FII'H_N-Hg:IEE p . VG and VH could use same power
Slope a S0.6 (R R ) circuit with precondition to assure
Tem. Humidity 20TE2C; 35%£5%RH performance of sensor. In to make
Ve 5.0V 1V, ?
(Condition Standard test circuit the sensar with better performance.
Ve 50VE0V suitable AL valug is needed:
Preheat time Ower 48 howrs Power of Sensitivity body(Ps):
)
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Sensitivity Characteristics

Influence of Temperature/Humidity
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Fig.1 shows the typical sensitwity characteristics of

the M1135, ordinate means resistance ratio of the sensor

{fs/Ro), abscissa is concentration of gases. As means
resistance in different gases. Ro means resistance of
sensor in 100ppm Amimaonia. Al test are under standard
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Fig_2 shows the typical ternperature and humidity
characteristics. Drdinate means resistance ratio
of the sensor (Rs/Ro), Fs means resistance of sensor
in 100ppm Ammenia under different tem. and humidity.
Fo means resistance of the sensor in environment of

test conditions. 100ppm Ammonia, 20C/35%RH
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Fig. 3

Structure and configuration of MQ135 gas sensor is shown as Fig. 3, sensor composed by micre AL2ZO3 ceramic tube, Tin
Dimade (Sn02) sensitive layer, measwunng electrode and heater are fixed into a crust made by plastic and stanless steel
net. The heater provides necessary work conditions for work of sensitive components. The enveloped MO have § pin, 4
of them are used to fetch signals, and other 2 are used for providing heating current.
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Abstract:

As we spend most of our time indoor, the pollutants such as Co2, Co, Farmaldehydes,
Benzen and other volatile organic compounds coming from the house farniture and rubber
materials threaten our health. So growing garden plants, as a natural and saung way, can filter
such pallutants we can use smart house technology and internet of things (IOT) to control the
quality of indoor air automatically and grow garden plants. At the first step we recognized a
local garden plant amoug the most absorbent plants the epipremnum aureum and hedra helix
by building compartment wich can let the light and gas come in and cut and water the plant.
We also put both plants in light and darkroom to test their absorbant rates. The result has
showed that the epipremnum has more capacity in absorbing pollutants, good to say, both of
them absorb more pollutants in the light room because of their well-opend stomas on the
leaves. Then we designed and setup a system which can water the plant automatically and
collect the IAQ information around by its sensors. The system gives its instructions to its
operators based on its described decision rules. The users can access the information online
through the web browser and application software and make the operators active by remote
control. Fan operator directs the room air to the plant and the operator in the bulb increasing
photo synthesrs cause more pollutants to be absorbed.

Keywords:
Smart Home, Indoor Air Quality, Smart Pot, Benzen Sensor, Internet Of Things
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