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Rancang Bangun Sistem Pemantauan Polusi Udara Berbasis Komunikasi

Long Range (LoRa)

ABSTRAK

Polusi udara merupakan hasil dari proses buangan yang dihasilkan dari aktivitas manusia
yang bisa berdampak buruk bagi kesehatan baik-polusi.pada alam bebas ataupun dalam
ruangan. Oleh karena itu dirancanglah sebuah:sistem pemantauan polusi udara berbasis
komunikasi LoRa yang terdapat sensor kualitas udara MQ-135.dan'MQ-7 untuk mengukur
kadar gas karbon monoksida«(CO) dan karbon dioksida (CO2) dan.menggunakan LCD
untuk menampilkan kadar CO dan CO2 serta indikator udara dengan.penggunaan di
dalam ruangan. LoRa dapat melakukan komunikasi jarak jauh sehingga LoRa end node
dapat mengirimkan .data polusi udara tanpa harus menggunakan internet ke ‘LoRa
gateway. Untuk dapat melihat.data tersebut, LoRa gateway harus terhubung ke internet
dan pengguna.dapat mengakses ThingSpeak. Jika pemantauan kadar CO > 50 ppm atau
CO2 > 300 ppm maka relay sebagai saklar menyalakan exhaust fani.dengan tujuan
mengeluarkan polusi udara dari ruangan, dibuktikan dengan pengujian indikator udara
berbahaya kadar CO 80.11 ppm dan CO2 510.72 ppm menjadi CO 38.24 ppm dan CO2
286.81 ppm dan menjadi indikator udara sehat. Hasil pengujian output sensor kualitas
udara dengan alat ukur pembanding didapatkan kadar CO.dan CO2 cukup baik dengan
rata-rata perbedaan CO 3.47 ppm dan CO2 9:14 ppm. Sistem dapat diaplikasikan
menggunakan jaringan komunikasi LLoRa sehingga mampu mengirim data kepada LoRa
gateway. Data dapat dikirim dengan baik dalam.kondisi LoS dengan jarak terjauh 120
meter, kondisi non-LoS dengan jarak terjauh 100 meter,-sedangkan untuk kondisi rumah
bertingkat dimana LoRa gateway berada di lantai 1 dan LoRa end node berada di lantai 2
dan 38 data masih dapat dikirim dengan baik dengan jarak terjauh 20.59 meter.

Kata Kunci: Arduino Uno; Long Range; Mikrokontroler; Sensor MQ-135; Sensor MQ-7.
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Design of Air Pollution Monitoring System Based on Long Range

(LoRa) Communication

ABSTRACT

Air pollution is the result of waste processes resulting from human activities that can
adversely affect the health of both pollution in.the wild.and indoors. Therefore, a LoRa
communication-based air pollution monitoring system is.designed with MQ-135 and MQ-
7 air quality sensors in place to measure carbon monoxide (CQ).and-carbon dioxide (CO2)
gas levels and use LCD to display.CO and CO2 levels as well as indoor-use air indicators.
LoRa can communicate remotely so that lora end nodes can transmit air. pollution data
without having to usethe.internet to LoRa gateway. To be able to view such data, the LoRa
gateway must be connected to the internet and users'can access ThingSpeak. If monitering
co levels > 50.ppm or CO2 > 300 ppm then the relay as a switch turns on the exhaust fan
with the aim of removing air pollution from the room, evidenced by-testing hazardous air
indicators CO levels 80.11 ppm and CO2 510.72 ppm to CO 38.24 ppm and CO2 286.81
ppm and.become healthy air indicators. The results of air quality sensor output test with
comparison measuring instrument obtained €O and CO2 levels are quite good with an
average difference of CO 3.47 ppm and CO2 9.14 ppm. The system can be applied using
LoRa communication network so that it is able to send data to LoRa gateway. Data can be
sent well in LoS conditions with the furthest distance of 120 meters, non-LoS conditions
with the furthest distance of 100 meters; while for the condition of terraced houses where
LoRa gateway is on the 1st floor and LoRa end nodes are on the 2nd and 3rd floor the data
can still be sent well with the furthest distance of 20.59 meters.

Keywords: Microcontroller, Arduino Uno; Long Range; Sensor MQ-135; Sensor MQ-7.
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BAB |
PENDAHULUAN

1.1  Latar Belakang

Pada masa ini tingkat polusi udara semakin menunjukkan kondisi yang
sangat memprihatinkan. Polusi udara merupakan.masalah lingkungan global yang
terjadi di seluruh dunia yang berdampak pada perubahan kualitas udara dan
kesehatan manusia. Sumber _pencemaran udara disebabkan eleh, bertambahnya
aktivitas manusia yang menghasilkan polutan, terjadinya peningkatan kepemilikan
kendaraan bermotor selalu disertai dengan meningkatnya jumlah emisi gas.buang
seperti gas'Sulfur Dioksida (S02), Karbon Monoksida (CO), Karbon Dioksida
(CO2), Hidrokarbon (HC), Nitrogen Oksida (NOx), dan jenis emisi gas buang
lainnya sehingga tingkat polusi udara semakin tinggi.(Arifin, 2009).

Polusi udara tidak hanya terjadipada luar ruangan, namun bisa terjadi di
dalam ruangan. Kualitas udara dalam ruangyang baik didefinisikan sebagai udara
yang bebas bahan pencemar penyebab.iritasi; ketidaknyamanan atau terganggunya
kesehatan penghuni. Sumber penyebab polusi-udara dalam ruangan yaitu kondisi
bangunan itu sendiri, perlengkapan dalam bangunan seperti AC, kondisi bangunan,
suhu, kelembaban, pertukaran udara, dan hal-hal yang berhubungan dengan
perilaku orang-orang yang berada di dalam ruangan, misalnya merokok.

Saat ini, sistem pemantauan. polusi udara. masih sangat terbatas jika melihat
dampaknya' yang berbahaya. bagi kesehatan. Akibatnya, masyarakat kurang
mengetahui bagaimana kondisi udara padalingkungan dan tindakan-tindakan untuk
mengurangi dan mencegah dampak polusi udara tersebut.

Berdasarkan hal tersebut maka dibuatlah alat dengan judul “Rancang
Bangun Sistem Pemantauan Pelusi.Udara Berbasis. Komunikasi Long Range
(LoRa)”. Sistem dapat mendeteksi nilai gas karbon monoksida (CO) dan karbon
dioksida (CO2) di dalam ruangan dan menunjukkan indikator dari polusi udara
menggunakan sensor kualitas udara. Sensor tersebut akan terhubung dengan
teknologi Long Range (LoRa) yang akan mengirimkan informasi ke LoRa gateway
melalui komunikasi sinyal radio, kemudian terhubung dengan platform
ThingSpeak. Dengan menggunakan perangkat seperti monitor, pengguna dapat

memantau polusi udara yang terjadi pada alat sisi pengirim.

1 Politeknik Negeri Jakarta
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1.2

Rumusan Masalah
Berdasarkan latar belakang yang diuraikan di atas, maka permasalahan yang

akan dibahas pada tugas akhir ini adalah :

1.

1.3

14

Bagaimana merancang dan membangun sistem mikrokontroler pada sisi
pengirim berbasis komunikasi Long Range (LoRa)?
Bagaimana pengaplikasian sistem~untuk pemantauan polusi udara melalui

jaringan komunikasi Long'Range (LoRa)?

Tujuan

Adapun.tujuan dari penulisan tugas akhir ini adalah :
Mampu merancang dan membangun sistem mikrokontroler pemantauan polusi
udara berbasis komunikasi Long Range (LoRa).
Mampu mengaplikasikan_sistem.untuk pemantauan polust_udara. melalui
jaringan komunikasi Long Range (LoRa).

Luaran

Adapun luaran yang didapatkan dari penulisan tugas akhir ini-adalah :
Alat pemantauan polusi udara menggunakan komunikasi Long Range (LoRa)
ini dapat digunakan untuk masyarakat sebagai informasi keadaan dari kualitas
udara di lingkungan sekitar.
Jurnal mengenai sistem pemantauan. polusi-udara. berbasis. komunikasi Long
Range (LoRa).
Laporan Tugas Akhir
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BAB V
PENUTUP

5.1. Simpulan
Berdasarkan hasil pembahasan tentang “Rancang Bangun Sistem

Pemantauan Polusi Udara Berbasis Long+~Range (LoRa)” dengan sub judul

“Pembuatan Sistem Pengirim, Konfigurasi Sensor dan.LoRa” dapat disimpulkan

bahwa :

1. Rancangan sistem'mikrokontroler pada sisi pengirim berbasis komunikasi LoRa
mampu dibangun menggunakan Arduino Uno untuk mengolah data, sensor
kualitas'udara MQ-135 dan MQ-7 sebagai pendeteksi nilai-CO dan CO2, LCD
16x2 sebagai penampil indikator kualitas udara, jika kadar CO > 50 ppm atau
C0O2 > 300 ppm makaexhaust fan.akan hidup' menggunakan relay sebagai saklar
dengan tujuan mengeluarkan polusi udara.

2. Sistem pemantauan polusi udara dapat diaplikasikan menggunakan jaringan
komunikasi LoRa yang mampu mengirimkan data kepada LoRa gateway pada
kondisi LoS mencapai 120 meter dengan kadar CO sebesar 21.40 ppm dan CO2
sebesar 152.99 ppm, non-LoS mencapai 100 meter dengan kadar CO 28.28 ppm
dan CO2 sebesar 156.45 ppm, dan pada rumah bertingkat mencapai 20.59 meter
dengan kadar CO sebesan20.05 ppm dan CO2 sebesar 142.82 ppm. Nilai deviasi
kadar. CO dan CO2 didapatkan.lebih. kecil dari nilai rata-rata, hal ini
menunjukkan bahwa sistem mampu-mengirim data dengan baik sehingga dapat

digunakan sebagai representasi dari keseluruhan data.

5.2. Saran

Diharapkan ‘dengan.. dibuatnya sistem pemantauan polusi.udara“berbasis
komunikasi LoRa ini dapat diaplikasikan dengan skala besar seperti perumahan,
industri, perkantoran untuk mengetahui kualitas udara dan dapat dikembangkan
untuk penggunaan di luar ruangan dengan pengiriman jarak jauh menggunakan
LoRa.
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L-7 Datasheet Arduino Uno

Technical Specification

EAGLE files: arduino-duemilanove-uno-design.zip Schematic: arduino-uno-schematic. pdf

Summar
Microcontroller ATmega328
Operating Voltage 5V
Input Voltage (recommended) 7-12V
Input Voltage (limits) 8-20V
Digital /0 Pins 14 (of which 6 provide PWM output)
Analog Input Pins 8
DC Current per I/O Pin 40 mA
DC Current for 3.3V Pin 50 mA
32 KB of which 0.5 KB used b
d b bootloader Y
SRAM 2 KB
EEPROM 1 KB
Clock Speed 16 MHz
the board

“Test”
Led 13

MADE
IN ITALY

RX

( 5 H’ L)
P L R aug
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ARDUINO

Radlospares
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13 1 ¥
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L-8 Datasheet LoRa GPS Shield Arduino Uno

Lora/GPS Shield

From Wiki for Dragino Project
Contents

s 1 INTRODUCTION
m 1.1 What is the Dragino LoRa/GPS Shield
= 1.2 Hardware version info
m 1.3 Specifications
= 1.4 Featrues
® 1.5 Pin Definition
= 16LEDs
= 1.7 GPS Antenna
= 1.8 Reset Button
= 1.9 Applications
m 1.10 Use Notice with Arduino Boards
m 1.11 Dimensions and Weight

= 251 Needed parts

= 252 Build the hardware

m 2.5.3 Uploading the Arduino sketch
m 254 TTN side

m 255 TTN Mapper side

m 3 Usage Notice
n 6 Reference

INTRODUCTION

LoRa GPS Shield with LoRa BEE jpg

What is the Dragino LoRa/GPS Shield

The Dragino LoRa/GPS Shield is an expension board for LoRa/GPS for using with the arduino This product is intended for
those interested in developing LoRa/GPS solutions. The LoRa/GPS Shield is composed of LoRa/GPS Shield mother board and
Lora BEE (http:/fwiki.dragino.com/index php?title=Lora_BEE).

In the LoRa part the LoRa/GPS Shield is based on the SX1276/3X1278 transceiver. The transceivers of the LoRa/GPS Shield
feature the LoRa long range modem that provides ultra-long range spread spectrum communication and high interference
immunity whilst minimising current consumption. LoRa also provides significant advantages in both blocking and selectivity
over conventional modulation techniques, solving the traditional design compromise between range interference immunity
and energy consumption.
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L-8 Datasheet LoRa GPS Shield Arduino Uno

In th GPS part,the add on L80 GPS (base on MTK MT3339) is designed for applications that use a GPS connected via the
serial ports to the arduino such as timing applications or general applications that require GPS information. This GPS module
can calculate and predict orbits automatically using the ephemeris data (up to 3 days) stored in internal flash memory, so the
shield can fix position quickly even at indoor signal levels with low power consumption. With AlwaysLocate™ technology,
the Lora/GPS Shield can adaptively adjust the on/off time to achieve balance between positioning accuracy and power
consumption according to the environmental and motion conditions.The GPS also supports automatic antenna switching
function. It can achieve the switching between internal patch antenna and external active antenna.Moreover, it keeps
positioning during the switching process.

Hardware version info

= LoRa/GPS Shield v1.3:
= Add connectino to Active GPS antenna
= Add PPP pin to Arduino A3 pin.
= Add AADET N LED to show Active GPS antenna connection.

= LoRa/GPS Shield v1.2:
= TXD mark change to GPS_TX
= RXD mark change to GPS_RX
= Add R14 (0R, 0603), R15(0R,0603,NL),R16(0R,0603,NL), They are used swapping SS pin

= LoRa/GPS Shield v1.0: The first hardware release for the LoRa/GPS Shield.
Specifications

LoRa Spec

168 dB maximum link budget.

+20 dBm - 100 mW constant RF output vs.

+14 dBm high efficiency PA.

Programmable bit rate up to 300 Kbps.

High sensitivity: down to -148 dBm.

Bullet-proof front end: ITP3 = -12.5 dBm.

Excellent blocking immunity.

Low RX current of 10.3 mA, 200 nA register retention.
Fully integrated synthesizer with a resolution of 61 Hz.
FSK, GFSK, MSK, GMSK, LoRaTM and OOK modulation.
Built-in bit synchronizer for clock recovery.

Preamble detection.

127 dB Dynamic Range RSSI.

Automatic RF Sense and CAD with ultra-fast AFC.
Packet engine up to 256 bytes with CRC.

Built-in temperature sensor and low battery indicator.

GPS Spec

Based on MT3339.

Power Acquisition:25mA,Power Tracking:20mA.

Compliant with GPS, SBAS.

Programmable bit rate up to 300 kbps.

Serial Interfaces UART: Adjustable 4800~115200 bps,Default: 9600bps.
Update rate:1Hz (Default), up tol 0Hz.

I/O Voltage:2.7V ~ 2.9V.

Protocols:NMEA 0183, PMTK.

Horizontal Position Accuracy:Autonomous <2.5 m CEP.

TTFF@-130dBm with EASY™:Cold Start <15s,Warm Start <5s,Hot start <1s; TTFF@-130dBm.without EASY™:Cold
Start <35s,Warm Start <30s,Hot Start <1s.

Timing Accuracy:1PPS out 10ns, Reacquisition Time <1s.

Velocity Accuracy Without aid <0.1m/s,Acceleration Accuracy Without aid 0. 1m/s2.

Sensitivity Acquisition -148dBm, Tracking -165dBm, Reacquisition -160dBm.

Environmental :Operating Temperature -40°C to 85°C,Storage Temperature -45°C to 125°C.

Dynamic Performance Altitude Max.18000m, Maximum Velocity Max.515m/s, Maximum Acceleration 4G.

= L1 Band Receiver(1575.42MHz) Channel 22 (Tracking) /66 (Acquisition).

71 Politeknik Negeri Jakarta



R393AN

VANWIVE
HINMILNOd

eyieyer Labap yiuyaljod uizi eduey

N
O o
¥ v
5 g
2 Q
Q c
-,
33
5 9
Q =
c =
Q.
38
3*
= 3
58
c
o
o 2
=0
2:
et
3 0
S T
mn M
o 2
9
: g
<9
9 5
2
m‘<
o 9
o 3
o Q
Q =
)
Sm
Q =
~,
)
= L
T
£
s 2
EX
,rz
o
9 @
s 2
~,
€9
= s
Q
=
-~
Q

o
©
o
=
Q
c
Lot
T
o
=
=
O
2
O
c
=
-
o
=~
=
(")
T
]
=
=
>
Q
O
=
T
o
=
=
S
=
o
=
T
]
=
o
=
o
=
T
o
=]
£l
o
o
=
5
<
O
3
o
57
T
o
>
=
o
Q
=
)
T
°
o
=
T
]
=
=
w
o
>
~
-
=
~
o
-
o
s
(-4
=
O
o
o
=
w
c
8
-
o
3
I
w
=L
o
=

undede jynjuaq wejep

—
)
)
o
3
Q
=
o
S
Q
c
=,
T
w
(1]
o
o
e
o
=3
Q
-
o
c
"
=
c
-
c
=
=~
o
<
o
-
=
=
3
P
o
=]
T
o
3
]
>
n
Q
3
-
c
3
=
Q
=
Q.
o
3
3
]
3
<
(]
o
c
-
=
o
=]
w
c
3
o
(]
-

I
o
=
2]
T
-+
Q

I
)
x
£
T
-+
Y
é.
*.
)
=
=.
1]
=
=
x
=
D
Q
[}
=
=
=
v
-
-+
Y

L-8 Datasheet LoRa GPS Shield Arduino Uno

Featrues

Frequency Band: 868 MHZ/433 MHZ/915 MHZ(Pre-configure in factory).
Low power consumption.

Compatible with Arduino Leonardo, Uno, Mega,etc.

LoRa™ Modem.

FSK, GFSK, MSK, GMSK, LoRa™and OOK modulation.

Preamble detection.

Baud rate configurable.

Built-in temperature sensor and low battery indicator.

Excellent blocking immunity.

Automatic RF Sense and CAD with ultra-fast AFC.

Support DGPS, SBAS(WAAS/EGNOS/MSAS/GAGAN).

GPS automatic switching between internal patch antenna and external active antenna.
PPS VS. NMEA can be used in time service.

Support SDK command.

Built-in LNA for better sensitivity.

EASY™, advanced AGPS technology without external memory.
AlwaysLocate™, an intelligent controller of periodic mode.

GPS FLP mode, about 50% power consumption of normal mode.

GPS support short circuit protection and antenna detection.

External Antenna via I-Pex connector/SMA connector

Pin Definition

As you can see from below:

Lora RESET

Lora DIOS |

GPSTX | LoraCS | GPSRX 1/

Lora CLK

i Arduino D1

R

i

B .., Resetof GPS
. -

ADDET_N of GPS
1PPS of GPS

MOSI

eyo

FGIA-VELEE

© . eTA 338

Reset button of GPS I

LoRa GPS Shield
Pin Definition

LEDs

There are three LEDs on the LoRa/GPS Shield. The functions of these LEDs are:

= PWR: Power Indicate LED. Turns on once there is power.
n RX: Indicate there is a wireless packet received in the LoRa module.
m 3D FIX: The led blink ervey 100ms after the GPS fixing position.
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GPS Antenna

The GPS module has a built in 15x15x4 patch Antenna, make sure the GPS antenna points to the sky. if the module must be
placed in indoor enviroment where GPS antenna is poor. User can use external GPS antenna. The GPS module will auto
switch between the patch antenna and external antenna.

The RF part of GPS module is sensitive to temperature, please keep them away from heat-emitting circuit.
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Reset Button
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You can see the "RST" button here

RST Button

The GPS module can be restarted by driving the RESET to a low level voltage for a certain time and then releasing it. Press
the "RST" button will reset the digital part of the GPS receiver. Note that the content in the RAM is not cleared, thus a fast
TTFF is possible. An OC driver circuit shown as below is recommended to control the RESET.

Note: If you connect the GPS to the arduino by hardware serial,you need to press the "RST" button to release
occupation of arduino hardware serial until the upload is complete.

Applications

= Automated Meter Reading.
= Home and Building Automation.

= Wireless Alarm and Security Systems.
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= Industrial Monitoring and Control

= Long range Irrigation Systems

Use Notice with Arduino Boards
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TECHNICAL DATA

FEATURES

Wide detecting scope
Stable and long life

APPLICATION
They are used in air quality control equipments for buildings/offices, are suitable for detecting
of NH3.NOx, alcohol, Benzene, smoke,CO, etc.

SPECIFICATIONS
A. Standard work condition

L-9 Datasheet Sensor MQ-135

MQ-135 GAS

Fast response and High sensitivity
Simple drive circuit

SENSOR

Symbol Parameter name Technical condition Remarks
Ve Circuit voltage 5V+0.1 AC OR DC
Vi Heating voltage SV+0.1 ACOR DC
R; Load resistance can adjust
Ry Heater resistance 33Q+5% Room Tem
Py Heating consumption less than 800mw
B. Environment condition
Symbol Parameter name Technical condition Remarks
Tao Using Tem -1011-4511
Tas Storage Tem -20M-70M
Ry Related humidity less than 95%Rh
0O, Oxygen concentration 21%(standard condition)Oxygen minimum value is
concentration can affect sensitivity | over 2%
C. Sensitivity characteristic
Symbol Parameter name Technical parameter Ramark 2
Rs Sensing 30KQ-200KQ Detecting concentration
Resistance (100ppm NH; ) scopel
10ppm-300ppm NH;
a Concentration 10ppm-1000ppm
(200/50) Slope rate <0.65 Benzene
NH; 10ppm-300ppm
Standard Temp: 20721 Ve:5V£0.1 Alcohol
Detecting Humidity: 65%+5% Vh: 5V+0.1
Condition
Preheat time Over 24 hour

D. Structure and configuration, basic measuring circuit

Parts Materials
Gas sensing SnO;

layer
Electrode Au
Electrode line Pt
Heater coil Ni-Cr alloy
Tubular ceramic | Al;04

Anti-explosion

Stainless steel gauze

\aoo-JI =20 A1 B O L) —

network (SUS316 100-mesh) |
Clamp ring Copper_plating Ni &
Resin_base Bakelite

Tube Pin Copper plating Ni

Configuration A

$a

Structure and configuration of MQ-135 gas sensor is shown as Fig. 1 (Configuration A or B), sensor composed by
micro AL203 ceramic tube, Tin Dioxide (SnOz2) sensitive layer, measuring electrode and heater are fixed into a
crust made by plastic and stainless steel net. The heater provides necessary work conditions for work of sensitive
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L-9 Datasheet Sensor MQ-135

components. The enveloped MQ-135 have 6 pin ,4 of them are used to fetch signals, and other 2 are used for

providing heating current.

Electric parameter measurement circuit is shown as Fig.2
E. Sensitivity characteristic curve

Fig 2 sensitivity characteristics of the MQ-135

N MQ-135
m— R LS
——0p
—a— 0
—— 33k
\\ " RSN
e e “‘ih-\" ———Yax 1
o %:;\_\\::\. I it U
% 1 !
14
R
——
bpm
0.1 r
10 100 1000
= )
"}\ —— 33%H
o - —=—85%H
g y = ] >
v lin
m T
& Fig.4
& i degree
20 -0 0 M 220 30 40 & 60
SENSITVITY ADJUSTMENT

Fig.3 is shows the typical
sensitivity characteristics of
the MQ-135 for several gases.
in their: Ternp: 200 [
Humidity: 65%[
O, concentration 21%
RL=20kQ
Ro: sensor resistance at 100ppm of
NH; in the clean air.
Rs:sensor resistance at various
concentrations of gases

Fig.4 is shows the typical dependence of
the MQ-135 on temperature and humidity.
Ro: sensor resistance at 100ppm of NHzin air

at 33%RH and 20 degree
Rs: sensor resistance at 100ppm of NH;

at different temperatures and humidities.

Resistance value of MQ-135 is difference to various kinds and various concentration gases. So,When using
this components, sensitivity adjustment is very necessary. we recommend that you calibrate the detector for
100ppm NH; or 50ppm Alcchol concentration in air and use value of Load resistancethat( R ) about 20 KQ(10KQ

to 47 KQ).

When accurately measuring, the proper alarm point for the gas detector should be determined after
considering the temperature and humidity influence.

4
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HANWEI ELECTRONICS CO ., LTD MQ-7

L-10 Datasheet Sensor MQ-7

http//www.hwsensor.com

TECHNICAL DATA

FEATURES
* High sensitivity to carbon monoxide
* Stable and long life
APPLICATION

MQ-7 GAS SENSOR

They are used in gas detecting equipment for carbon monoxide(CO) in family and

industry or car.
SPECIFICATIONS
A. Standard work condition

Symbol Parameter name Technical condition Remark

Ve circuit voltage 5V+0.1 Ac or Dc

Vi (H) Heating voltage (high) 5V+0.1 Ac or Dc

VH(L) Heating voltage (low) 1.4V10.1 Ac orDe

RL Load resistance Can adjust

Ru Heating resistance 33Q+5% Room temperature
TH (1) Heating time (high) 6011 seconds

THL) Heating time (low) 90+£1 seconds

PH Heating consumption About 350mW

b. Environment conditions

Symbol | Parameters Technical conditions Remark

Tao Using temperature -20°C-50°C

Tas Storage temperature -20°C-50°C Advice using scope

RH Relative humidity Less than 95%RH

02 Oxygen concentration | 21%(stand condition) Minimum value is over 2%

affect the sensitivity
characteristic

the oxygen concentration can

c. Sensitivity characteristic

symbol Parameters Technical parameters | Remark
Rs Surface resistance In 100ppm
Of sensitive body 2-20k Carbon Monoxide
a (300/100ppm) Concentration slope rate Less than 0.5 Rs (300ppm)/Rs(100ppm)

Standard working
condition

Temperature -20°C £2°C relative humidity 65% £ 5%

RL:10K Q £5%

VeSVE0.1V  VHSVE0.1V  VH:1.4VE0.1V

Preheat time

No less than 48 hours Detecting range:

20ppm-2000ppm carbon monoxide

D. Structure and configuration, basic measuring circuit

Structure and configuration of MQ-7 gas sensor is shown as Fig. 1 (Configuration A or B),

sensor composed by micro AL203 ceramic tube, Tin Dioxide (SnO2) sensitive layer, measuring

electrode and heater are fixed into a crust made by plastic and stainless steel net. The heater

provides necessary work conditions for work of sensitive components. The enveloped MQ-7 have

TEL:86-371-67169070 67169080

FAX:86-371-67169090

76 Politeknik Negeri Jakarta
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L-10 Datasheet Sensor MQ-7

HANWEI ELECTRONICS CO , LTD MQ -7 httpffunerw hwsensar.com

6 pin 4 of them are used to fetch signals, and other 2 are used for providing heating current.

Parts Matenials
1 | Gas sewing SnO,
layer

2 | Elechode An

3 | Elechode line Pt

4 | Heatercaal Ni-Cr alloy

S | Tubularceranic | 4L,O;

& | Anti-explosion Stainless steel ga1ze
| | netwodk (SUS316 100-mesh)

7 | Clanp nng Copper plating Mi

8 | Resin_base Bakelite

9 | Tube Pin Copper plating Ni

216 917,82

A

wﬁ‘w?‘
SO/

22.5

%,

T

$17.5

Standard circuit:
As shown in Fig 2, standard measuring crcuit of

VERL MQ-7 sensitive components consists of 2 parts. one

15 heating circuit having time control function (the

high wvoltage and the low wvoltage work

" RL ; : 3 s
| H circularly ). The second is the signal output circuit,
| it can accurately respond changes of surface
" resistance of the sensor.
Heating voltaze 1 4v (Low) 905 Fig.2

Electric parameter measurement circuit is shown as  Fig.2
E. Sensitivity characteristic curve

Fig 3 is shows the typical
sensitivity characteristics of
0 i : . the MQ-7 for several gases.
intheir: Temp: 20C<
. Humi dity: 65%
31 L2 04 concentration 21%
EHE , RL=10kQ
—]—+—@® = H
o Ty HE=1] Ro: sensor resistance a 100ppm
o1 =— Ik === COinthe clean air.
08 =
—] —— Aodd Rs: sensor resistance at various
=Ly concentr ations of gases.
oo =
10 D D I

Fig3 sensitivity characteristics of the MQ-7

TEL:86-371-67169070 67169080 FAX:86-371-67169090 Email: sales@hwsensor.cam
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L-11 Sketch Program Arduino

//Sisi Pengirim - Fakhri Zaki Makarim

//Memanggil library pada Arduino IDE

#include <LiquidCrystal I2C.h>

#include <LoRa.h>

#include <TinyGPS++.h>

#include <SoftwareSerial.h> //Untuk port serial arduino
#include <TimeLib.h>
#include <math.h>
#include <SPI.h>

//inisialisasi objek dan pin
#define pin 0 A0 //MQ-1
#define pin 1 Al //MQ

/ Mengubah frekuensi menjad
p(0x27, 16, 2); //set LCD
4, TXPin = 3; /GPS

d = 9600
/ /men
1te - b

(D

static cons

TXPin)
pin d

rary
TX dan RX)

POLITEKNIK
NEGCERI
JAKARTA

disElay_ a a ,0,0, fa
//delay untuk GPS
gps_ser.be Baud) ; //memulal GPS

if (!LoRa.begin(RF95 FREQ))
{
Serial.println("Lora failed");
while (1) ;
}
} //void setup end

void loop ()
{

// mengambil lokasi dan waktu dari GPS lora
float Lat = get lat();
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L-11 Sketch Program Arduino

float Lon = get 1Ing();
String Dates = get Date();
)

String Times = get Time();

Serial.print (F("Lat: ")); Serial.println(Lat,6);
Serial.print (F("Long: ")); Serial.println(Lon,6);
Serial.print (F("Date: " )); Serial.println (Dates);
Serial.print (F("Time: ")); Serial.println( Times);
display lcd("Mengambil Data",0,1, true);

delay (5000) ;

//Mengambil value dari senso
//MQ135

int sensorvalue
float VRL MQ135 =
float RS _MQ135
float CO2 =

(sengorvalue)
RL MQ135)
3 ),

02 MQ135(RS MQ135,R
Serial.pri erial.p
ppm"); // bacaan MQ

//MQ7
; = analogRe 1)
_MQ7 = getvolta SEensorva e)
~ Re 1 ance (R MO

Q7

5 ; Serial.println

al.print (F("C
; //Menampi
ialmonitor
1 .print ("VR
l.println ("
.print ("VR

nt

POLITEKNIK
: NEGERI
deooee ey JAKARTA

char CO2 lcd
char CO2 buf
dtostrf (C0O2,5,
strcat (CO2_1lcd,
display 1lcd(CO_1cd, 0,0
display lcd(C0O2 1lcd, 1,0, false)
delay (5000) ;

//Merubah ke string

char data buf[44];

char Lat con[20];

char Lon con[20];

char buf dates[Dates.length()+1];

char buf times[Times.length()+1];
Dates.toCharArray (buf dates,Dates.length()+1);
Times.toCharArray (buf times,Times.length()+1);

79 Politeknik Negeri Jakarta



eydid yeH

ejeyer L1abap yiuydljod uizi eduey

1jn3 eA1e)] yninjas neje ueibeqas diynbuaw buesejiqg L

N
9o
S 9
8 5
3 Q
55
2T
5 9
Q =
£
32
3*‘
c
o
% 3
)
T T
8
o
33
<9
%5
o
o5
e
Q
5 =
S 9
o =
Iad
C i)
c &
8§
g3
2
~
o
2 a
< o
s =
e
£E
-.5
by

&
o
3
@
=
H
-
-
5
s
c
2
£
~
3
3
=
-
S
5
H
3
e
g
5
g
i
=
o
5
T
3
]
2
-
g
S
3
)
Z
°
3
=
4
-
o
3
8
2
H
3
]
g
=7
=
v
g
—
o
S
)
5
5
5
£
3
o
s
o
5

undede jnjuaq wejep 1
Jaquins ueyyngakuaw uep ueywnjuedusaw eduey

L-11 Sketch Program Arduino

sprintf (data buf," $s %s %s %s %s %s \0",buf dates, buf times,
dtostrf (Lat, 5, 2, Lat con), dtostrf(Lon, 5, 2, Lon con), CO buf,
CO2 buf);

Serial.print (F("Send data: "));

Serial.println(data_buf);

Fan stat (C02); //relay

if (Dates!="00-00-2000"){ //Kondisi ketika lcd udah tampil

tanggal, kirim ke rx
Serial.println (F("Sending to
LoRa.beginPacket () ;
LoRa.print (data buf
LoRa.endPacket () ;
int counts =
while (true)

ePacke

)

ly from gat
t rssi

Serial t ((char) LoR

}
// print RS
Serial.pri
Serial.pri

break;

(counts
Serial.

Wl POLITEKNIK
d NEGERI
P\ 1 AKARTA

if ( CoO2 <
{

status_con "Udara Sehat";

display lcd ; con, 0,0, true);
//Kondisi CO an ®
} else if (CO2 <500
{

status con = "Udara Tdk Sehat";
display lcd(status con,0,0,true);
}else

//Kondisi CO di atas 100ppm dan CO2 di atas 500ppm
{
status con = "Udara Berbahaya";
display lcd(status con,0,0,true);
}
smartDelay (20000);

} //void loop end
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L-11 Sketch Program Arduino

void Fan stat (float value) //void untuk relay

{

if (value>300)

T {

[

~ digitalWrite (PIN Fan, HIGH);

C! Serial.println(F("FAN on")); //Exhaust fan menyala
.E. } else

{

digitalWrite (PIN_ Fan, LOW) ;
Serial.println (F("FAN O

st fan mati

}

void display lcd( ords, int col, int row,

ejeyer L1abap yiuydljod uizi eduey
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96.38*pow (RS/R0O, -1.549) ;
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return pp

N
9
g
o
=
(t-]
3
m
=
(=]
[ =
3
c
3
Qo
=
o
o
=
3
m
3
el
m
-y
o
3
1;
g
w
m
o
Q
Q
o
=
g
<
w
o
c
-
c
-
g
o
(g
£
s
EX
o
o
o
3
o
()
=)
-
c
£
o
T
o
©
(=
=

Jaquins ueyangakuaw uep ueywnjuesuaw eduey

}
float get lat()

{

//Lati

float lat_gps = dev_gpslora.location.lat(); //Dari library
return lat gps;
}
float get 1lng() //Longitude dr GPS
{
float 1ng gps = dev gpslora.location.lng();
return 1lng gps;
}
String get Date() //Tanggal dr GPS

{
char dates[16]; //16 array (kolom)
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L-11 Sketch Program Arduino

sprintf (dates, "%02d-%02d-%02d",
dev _gpslora.date.day(),dev_gpslora.date.month(),dev _gpslora.date.y
ear()); //sprintf: konvert dr byte ke string
return dates; //Kenapa %0.. karena biar contoh tgl 01,02,03
}
String get Time() //Waktu dr GPS
{
char times[16]; //1l6 array, 1 angka 4byte
sprintf (times, "%02d:%02d:%02d"
dev_gpslora.time.hour ()+7,dev_gps
me.second());
return times;

ninute () ,dev_gpslora.ti

}

static void smartDel

{

signed long ms) //Untuk dela

GE
" s diencode
k fungsi

/ data yang PS. Saat
i masuk
/ library ti me
hile (millis

unsigned lon art = millis(

data tela
(gps_ser.ava
_gpslora.encode

r mod
)) / /NI

S_Ser.re

us n

ing EA

POLITEKNIK
NEGERI
JAKARTA

82 Politeknik Negeri Jakarta



L-12 Dokumentasi

Pengujian Pengiriman LoRa
Rumah Bertingkat
Pengujian Pengiriman LoRa
Kondisi LoS

Pengujian Sensor Kualitas Udara

Pengujian Catu Daya
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