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Rancang Bangun Sistem Peringatan dan Pendeteksi Dini Kebakaran Lahan Berbasis
LoRa

Abstrak

Lahan gambut merupakan bagian dari ekosistem yang banyak.mengandung bahan
organik yang tidak.mudah terurai. Seringnya terjadi kebakaran.lahan membuat
Indonesia kerap menderita kabut asap, sehingga diperlukan suatu sistem yang dapat
mendeteksi potensi terjadinyaskebakaran lahan, telah banyak penelitian tentang hal
penanganan masalah tersebut, namun penelitian yang ditawarkan biasanya berupa
pendeteksipaskakebakaranlahan. Maka penelitian ini membuatsistem pendeteksi dini
yang.bertujuan untuk memberi peringatan dan mendeteksi kebakaran pada lahan.
Sistem Ini menggunakan sensor suhu LM35, sensor asap MQ-7, dan sensor api flame
detectors. Untuk mentransmisikan data sensor tersebut digunakan media LoRa dengan
frekuensi 433 MHz. Selain itu__.juga menggunakan Arduino Nano sebagai
mikrokontroler pada bagian node transmitter dan NodeMCU ESP32 sebagai
mikrokontroler pada bagian node receiver. Pengujian pada sensor api menghasilkan
akurasi sensor yang sangat baik yaitu 100%, sensor-menangkap cahaya api dengan
baik. Sensor asap juga menghasilkan tingkat keakurasian yang sangat baik dalam
mendeteksi adanya asap atau tidak adanya asap. Nilai sensitivitas pada sensor suhu
memiliki nilai akurasi rata-rata yaitu 99,921%. Pengujian pengiriman data
menggunakan LoRa, dan menggunakan dua skenario pengujian yaitu pengujian pada
kondisi LOS didapatkan sejauh 300m denganmnilai-RSSI -108 dBm dan banyaknya data
yang diterima 55 datadari 100 data sedangkan pada kondisi NLOS sejauh 50m dengan
RSSI -104 dBm dan banyaknya data yang diterima 14 data dari 100 data. Setiap jarak
pengujian ‘nilai RSSI antar kedua perangkat.L.oRa semuanya masih di atas nilai
minimum standar dari RSSI yaitu -120 dBm.

Kata kunci : ‘Arduino Nano, deteksi, LoRa, mobile application, NodeMCU ESP32,

sensor api, sensor asap MQ-7, sensor suhu LM35
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Design of Land Fire Early Warning System Based On LoRa
Abstract

Peatlands are part of an ecosystem that contains.a lot of organic matter that is not
easily biodegradable. The frequent.occurrence of land.fires makes Indonesia often
suffer from smog, so we need a.system that can detect the potential for land fires, there
have been many studies on dealing with these problems, but the research offered is
usually in the form of post=land fire detection. So this study makes.anearly detection
system that aims.to.warn and detect fires on land. This system ‘usesthe LM35
temperature sensor, MQ-7 smake sensor, and flame detectors. To transmit the.sensor
data, LoRa media with a frequency.of 433 MHz 1s used. It also uses Arduino'Nano as
a microcontroller on the transmitter node and NodeMCU ESP32 as a microcontroller
on thereceiver node. Testing on the fire sensor resulted in a very good sensor accuracy
of 100%, the sensor captures fire light-well. The smoke sensor also provides an
excellent level of accuracy in detecting the presence of smoke or the absence of smoke.
The sensitivity value on the temperature sensor has an average accuracy value of
99.921%. Testing of data transmission using LoRa, and using two test scenarios,
namely testing on LOS conditions as far as 300m with an RSSI value of -108 dBm and
the amount of data received Is 55 data out.of 100 data while in NLOS conditions as far
as 50m with RSSI -104 dBm and the amount of data received 14 data out of 100 data.
Each test distance of the RSSI value between the two LoRa devices is still above the
standard minimum value of RSSI, which is -120 dBm.

Keywords : Arduino Nano, detection, flame sensor, gas sensor MQ-7, LoRa, mobile
application, NodeMCU ESP32, temperature sensor LM35
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BAB |

PENDAHULUAN
1.1 Latar Belakang

Lahan gambut merupakanbagian dari ekosistem hutan. tropis dengan tanah
yang lembab dan banjir-berkala hingga menghalangi kayu dan daun mati dan proses
pembusukan. Berdasarkan data dari Global Wetlands pada tahun 2019, “Indonesia
memiliki lahan _gambut terbesar kedua di dunia dengan. luas mencapai 22,5 juta hektare
(ha) dengan urutan pertama ditempati oleh Brazil dengan luas lahan gambut sebesar
31,1juta hektare (ha). Dari segi manfaat lahan gambut memiliki peranan yang besar
bagi kehidupan di sekitarnya, antara lain lahan gambut bisa menyimpan 30% karbon
dunia, dan lahan gambut juga dapat mencegah kekeringan karena menyerap air secara
perlahan, sehingga menjamin Kketersediaan air_sepanjang tahun. Lahan gambut juga
berfungsi sebagai habitat pendukung keanekaragaman hayati yaitu sebagai lahan

kehutanan, perkebunan, dan pertanian.

Namun, dengan potensinya yang besar, kebakaran lahan gambut menjadi hal
yang ‘sering terjadi di Indonesia. Berdasarkan. data Lembaga  Penerbangan dan
Antariksa = Nasional (Lapan) pada tahun 2015, luas lahan gambut yang terbakar di
Indonesia’ mencapai 618.574 hektare yang. menyebabkan kerugian hingga 221 triliun
rupiah. Selain” kerugian materi, terjadi juga kerugian non:materi yang meliputi rusaknya
habitat flora dan fauna, dan juga polusi yang mengganggu aktivitas, hingga masalah

kesehatan.

Banyak sekali~hal-hal yang menyebabkan terjadinya kebakaran-lahan gambut,
mulai dari kesalahan manusia yaitu pembukaan lahan, pembuangan puntung rokok
sembarangan, dan pembakaran sampah. Dan faktor alam yang menyebabkan terjadinya
kebakaran lahan meliputi suhu yang tinggi, curah hujan yang sedikit dan lahan yang

mudah terbakar. Kebakaran lahan gambut juga bisa disebabkan oleh tingginya suhu
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udara. Ketika suatu daerah mempunyai suhu yang tinggi, hal itu akan mempercepat

terjadinya kebakaran seperti pada saat musim kemarau panjang.

Banyak sekali masalah yang ditemukan pada saat penanggulangan kebakaran,
contohnya sukarnya ditemukan sumber api yang..menyala sehingga api akan terus
menjalar ke tempat lain dan kerugian pun akan menjadi semakinbesar. Oleh karena itu,
perlu adanya sistem yang dapat menginformasikan potensi kebakaran hutan atau lahan
secara dini yangsmemudahkan masyarakat untuk memperoleh peringatan “informasi
potensi kebakaran yang terjadi di daerah sekitarnya. Informasi potensi kebakaran hutan
tersebut dapat diketahui dengan beberapa unsur yaitu asap, suhu dan.insensitas cahaya
yang dihasilkan oleh api seperti pada penelitian Dani Sasmoko dan Arie Mahendra
(2017) yang membuat alat sistem pendeteksi kebakaran yang berbasis 10T dan SMS
gateway untuk menginformasikan kebakaran hutan secara dini ke pihak-pihak terkait

dan keadaan hutan dapat terpantau melalui website menggunakan sistem real-time.

Informasi potensi kebakaran tersebut harus dikirimkan secara realtime kepada
pemilik lahan. Pada penelitian Siswanto et al (2020) membuat sebuah prototype
Wireless Sensor Network (WSN) sistem pendeteksi dini kebakaran yang dapat
mengirimkan peringatan ke penjaga “hutan melalui « aplikasi Blynk yang digunakan
sebagai notifikasi untuk smartphone..Pada.penelitian ini juga dapat mendeteksi titik
mana yang terdapat potensi- kebakaran dengan -menggunakan komunikasi LoRa.

Penelitian ini- mengembangkan. dari-penelitian-penelitian yang telah disebutkan
diatas, yaknik. “sistem pendeteksi dan peringatan dini kebakaran  yang akan
menggunakan sensor.suhu LM35, sensor asap MQ-7, dan sensor api flame detectors
untuk memprediksi potensi..kebakaran dan menggunakan LoRa..untuk“mengirimkan
data dari satu node ke node lainnya. Informasi yang diperoleh dari sensor tersebut akan
secara realtime ke database dan akan memberikan peringatan langsung secara langsung
kepada pengguna melalui push notification sebuah mobile application. Teknologi

LoRa cocok untuk skenario aplikasi 10T yang perlu mengirimkan sejumlah kecil data
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dalam jarak jauh dan data transmisi berdaya rendah. Berdasarkan uraian di atas maka,

disusunlah skripsi yang berjudul “Rancang Bangun Sistem Peringatan dan Pendeteksi
Dini Kebakaran Lahan Berbasis LoRa”.

Perumusan Masalah

a. Bagaimana Kkinerja-Sensor Api Flame Detectors dalam. membaca adanya
objek?

b. Bagaimana Kinerja_Sensor Asap MQ-7 dalam membaca adanya objek ?

c. ~Bagaimana kinerja Sensor Suhu LIM35 dalam membaca suhu pada alat ?

d. Bagaimana menguji pengiriman data antar LoRa ?

Tujuan

a. Mengukur Kinerja Sensor Api Flame Detectors dalam membaca adanya
objek

b. Mengukur Kinerja Sensor Asap.MQ-7dalam membaca adanya objek.

c. Mengukur keakurasian Sensor Suhu LLM35 dalam membaca suhu.

d. Mendapatkan sebuah node receiver yang dapat menerima data dari node-
node transmitter, dan mengukur nilai. RSSI pada kondisi LOS dan NLOS.

Luaran

Luaran yang diharapkan dari pembuatan. skripsi ini diantaranya adalah sebagai
berikut :

a.

Sistem peringatan dan pendeteksi dini kebakaran lahan gambut yang dapat
me-monitoring.setiap parameter melalui mobile application dengan
menggunakan komunikasi. LoRa agar sistem_dapat-diakses dari jarak yang
jauh.

Laporan skripsi sebagai bentuk publikasi dari penelitian.

Jurnal ilmiah yang dapat memberikan informasi dan ilmu pengetahuan

untuk pengembangan dan penelitian selanjutnya.
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Berdasarkan hasil pengujian dan.analisayang telah dilakukan maka dapat

disimpulkan beberapa hal sebagai-berikut :

1. Sensor Api Flame Detectors diuji dengan cara membakar setiap-titik nya secara

bergantian.” Sensor Api Flame detectors tidak memiliki error rate dan dapat

eyaeyer Labap yiuyalijod uizi edue;

dikatakan sensor bekerja dengan balk. Namun' sensor api flame detectors
memiliki  sensitivitas  lebih  tinggi~ ketika digunakan. pada malam " hari
dibandingkan dengan siang hari karena sensor api flame detector mendeteksi
api berdasarkan spectrum cahaya infrared dan ultraviolet, dan cahaya matahi
juga memiliki pita gelombang sinar ultraviolet. Sensor Api Flame detectors
tetap bisa membaca adanya api jika sensitivitas sensor diarahkan dengan benar.

2. Sensor Asap MQ-7 dapat dikatakan bekerja dengan baik. Sensor asap MQ-7
memiliki tingkat keakurasian yang tinggi. yaitu-100% dalam mendeteksi adanya
asap atau tidak adanya asap.

3.. Pengujian sensor suhu LIM35 dilakukan dengan cara mengukur suhu pada dua
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kondisi yaitu saat ada api dan tidak ada api. Nilai sensitivitas pada sensor suhu
LM35 memiliki nilai. rata=rata akurasi yaitu 99,921%, dapat dikatakan sensor
suhu bekerja dengan baik karena rata-rata akurasinya diatas 99%.

4. Untuk pengiriman data, LoRa dapat.menjangkau pada kondisi LOS yaitu 300
m dengan nilai RSSI -105 dBm dan banyak data yang diterima adalah 55 data
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dari 100 data:Sedangkan pada kondisi NLOS dapat menjangkauhingga 50 m
dengan nilai RSSI-104-dBm.dan data yang diterima-~adalah 14 data dari 100
data.
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(L-1) Datasheet Sensor Suhu LM35

NNational Semiconductor

LM35

November 2000

Precision Centigrade Temperature Sensors

General Description

The LM35 series are precision integrated-circut temperature
sansors, whose output voltage is linearly proportional to the
Celsius (Centigrade) temperature. The LM35 thus has an
advantage over linear temperature sensors calibrated in

Kelvin, as the user is not required to subtract a large
constant voltage from s cutput to cbtain convenient Centi-
grade scaling. The LM35 does not require any external
calibration or trimming to provide typical accuracies of 14°C
at room temperature and £%'C over a full =55 to +150°C
temperature range. Low cost is assured by trimming and
calibration at the wafer level. The LM35's low output imped-
ance, linear output, and precise inherent calibration make
interfacing to readout or control circuitry especially easy. it
can be used with single power supplies, or with plus and
minus supplies. As it draws only 80 pA from its supply. it has
very low self-heating, less than 0.1 °C in still air. The LM35 is
rated to operate over a -55° to +150°C temperature range,

aged in hermetic TO-46 transistor packages, while the
LM35C, LM35CA, and LM35D are aiso available in the
plastic TO-92 transistor package The LM35D is also avail-
able in an 8-lead surface mount small outiine package and a
plastic TO-220 package

Features

® Calibrated directly in * Celsius (Centigrade)
& Linear + 10.0 mV/ C scale factor

8 0.5'C accuracy guaranteeable (at +25°C)
® Rated for full =55 to +150°C range

® Suitable for remote applications

Low cost due to wafer-levet trimming
Operates from 4 to 30 volts

Less than 60 pA current drain

Low self-heating, 0.08°C in still air

-
-
=
-
® Nonlinearity only £4°C typical
-

while the LM35C |s rated for a <40 to +110°C range (-10 Low impedance output, 0.1 for 1 mA lcad
with improved accuracy). The LM35 series is avallable pack-
Typical Applications %

¥ |

(4V 10 20v)
s Yoru
ouTPUT L]
W3 = o+ 00w =
XL - S

05034510

FIGURE 1. Basic Centigrade Temperature Sensor
(+2°C to +150°C)

Choose Ry = ~Vg/50
V our=+1.500 mV at +150'C
= 250 mV ot +25°C
= ~55) mV ot -55'C

FIGURE 2. Fuill-Range Centigrade Temperature Sensor

© 2000 National Semiconductor Carporation

DS005516

www national com
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(Lanjutan)

-
Absolute Maximum Ratings (note 10) T0O-62 and TO-220 Package, -
o R = (Soldering, 10 seconds) 260C |9

If Military P specified are req 3

please the N Semicond: Sales Office/ SO Package (Note 12)

Distributors for availability and specifications. Vapor Pha:e (w:dewnds) ;;g g

Infrared (15 seconds A

Soppiy. Voikage o i AR Susoopl(»billry (Note )m 2500V

Outpul Veltage Yo Specified Operating Temperature Range: Toye 10 T jaax

Output Current 10 mA (Note 2)

Storage Temp.. LM35, LM35A -55°C to +150°C
TO-46 Package, -60'C to +180°C LM35C, LM35CA -40'C 10 +110°C
TO-92 Package, -60Cto +150°C LM35D 0°C to +100°C
S0-8 Package, ~65°Cto +150°C
TO-220 Package, -65Cto +150'C

Lead Temp.:

TO-46 Package,
(Soldering, 10 seconds) 300C
Electrical Characteristics
(Notes 1, 6)
LM35A LM35CA
Parameter Conditions Tested Design Tested Design Units
Typical Limit Limit Typlcal Limit Limit (Max.)
(Note 4) (Note 5) (Note 4) (Note 5)
Accuracy TaA=425C 0.2 *05 0.2 *05 C
(Note 7) Ta=-10C $03 $03 £1.0 c
¥ asThaix $04 +1.0 +04 +10 c
T A= T 04 1.0 +04 15 G
Nonlinearity T warT BT iase £0.18 +0.35 +0.15 +0.3 C
{Note 8)
Sensor Gain T oanSTASTax +10.0 +9.9, +10.0 +9.9, mVIC
(Average Slope) +10.1 +10.1
Load Regulation TA=+25C 04 10 04 1.0 mV/mA
(Note 3) 0, £1 mA p e ) 2 +0.5 +3.0 +0.5 30 | mV/mA
Line Regulation TaA=+25C £0.01 £0.05 20.01 20.05 mviv
(Note 3) 4VsV <30V +0.02 £0.1 10.02 $0.1 mviv
Quiescent Current V 4=+5V, +25'C 58 87 56 67 pA
{Note 9) V g=+8V 105 131 91 114 A
V g=430V, +25'C 56.2 68 56.2 68 HA
V g=430V 105.5 133 91.5 116 pA
Change of 4VsV 830V, +25°C 02 10 02 10 HA
Quiescent Current 4VsV ¢s30V 0.5 20 05 20 A
(Note 3)
Temperature +0.39 +0.5 +0.39 +0.5 pAC
Coefficient of
Quiescant Current
Minimum Temperature | In circuit of +15 +20 +1.5 #20 (o]
for Rated Accuracy Figure 1, |, =0
Long Term Stability T =Ty, for +0.08 1008 ‘c
1000 hours

www,national com
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LM35

(Lanjutan)

Electrical Characteristics
(Notes 1, 6)
LM35 LM35C, LM35D
Parameter Conditions Tested Design Tested Design Units
Typical Limit Limit Typical Limit Limit (Max.)
(Note 4) (Note 5) (Note 4) (Note 5)
Accuracy, T A=+25C *04 1.0 04 1.0 [
LM35, LM35C TA=-10C 05 05 215 c
(Note 7) T a=Tuax 08 15 08 15 Cc
T a=Toun 308 15 0.8 20 C
Accuracy, LM35D T A=+25C 06 %15 ‘c
(Note 7) Tam Voansk 0.9 £20 C
Ta=Toam 09 20 C
Nonlinearity T aaneSTaSTpanx 0.3 05 0.2 $05 c
(Note 8)
Sensor Gain T aunSTaSTpanx +10.0 +9.8, +10.0 +9.8, mVi'C
(Average Slope) +10.2 +10.2
Load Regulation Ta=+25C 04 20 04 20 mVimA
(Note 3) Osl, s1 mA T ainSTaSTpax 0.5 +5.0 +0.5 +5.0 mV/mA
Line Regulation Ta=425C +0.01 0.1 $0.01 0.1 mViV
(Note 3) 4VsV s30V +0.02 +0.2 +0.02 $0.2 mVivV
Quiescent Current V 5=+5V, +25C 56 80 58 80 pA
(Note 9) Vg=+5V 105 158 9 138 PA
V c=+30V, +25'C 56.2 82 562 82 A
V g =+30V 105.5 161 91.5 141 pA
Change of 4VsV =30V, +25°C 0.2 20 02 20 WA
Quiescent Current 4VsV ¢s30V 0.5 3.0 0.5 3.0 PA
(Note 3)
Temperature +0.39 +0.7 +0.39 +0.7 pASC
Coefficient of
Quiescent Current
Minimum Temperature | In circuit of +1.5 +2.0 #1.5 +2.0 Cc
for Rated Accuracy Figure 1,1, =0
Long Term Stability T ;=Thax, for +0.08 +0.08 C
1000 hours
Note 1: Uniess otherwsa noted, these specificabons apply ~55°CsT,s+150°C for the LM35 and LM35A, -40°sT s+110°C for the LM35C and LM35CA; and
0'sT,5+100°C for e LM35D. Vg=+5Vdc and &k nap=50 pA, n the circuit of Figure 2 These specications also apply from +2'C o Ty in the circuit of Figwe 1
Specifica¥ons i boldface apply over the full rated lemperature range:
Note 2: Thermal resistance of the TO-46 package s 400°C/AW, junction to ambient, and 24 CAV junction to case. Thermal resistance of the TO-92 package Is
180°'CAW junction 1o amblent Thermal resistance of the small outline molded package s 220°C/W junction ¥ ambient. Thermal resistance of the TO-220 package
5 90°CAW junction 1o ambient. For acdiional thermal resstance nformation see table n the Appications section
Note 3: Regulabon is measured at constant juncion femperalre, using pulse testing with a low duty cycle. Changes in cutput due to heating effects can be
by mulliplying the intemai by the thermal
Note 4: Tested Limits are guaranteed and 100% tested m production
Note 5: Design Limits are guaranteed (but not 100% production lested) over the ndicated temperature and supply voltage ranges. These limits are not used to
calculate outgoing quality levels.
Note 6: Specifications in boldface apply over the full rated lemperature range
Note 7: Accuracy is defined as the error between the output voltage and 10mw C bmes the device's case temp cat af voltage, current,
and temperatute (xpressed n 'C)
Note 8: Nondnearity is deSned as the of he oulput-voltage = cutve from the bestfit strzaight line, over the device's raled lemperature
range
Note 9: Quiescent current is defined In the drcuit of Figure 1
Note 10: Absolute Maximum Ratngs indicate Imits beyond which damage 1o the device may occur. DC and AC electrical specifications do not apply when operating
the device beyond its rated operating conditions. Se= Note 1
Note 11: Human body moded, 100 pF discharged through @ 1.5 k1 resistor,
Note 12: See AN-450 “Surtace Mounting Methods and Thewr Effect on Product Reliabitty” or the saction ttled ‘Surface Mount” found in @ curment National
Semiconductor Linear Data Book for other methods of soldenng surface moumt devices

www.national com 4
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gq [ App'ications The TO-46 metal package can also be soldered to a metal
= o surface or pipe without damage. Of course, in that case the
N Th" LM35 oan b‘ applied easily in the same way as other V- terminal of the circuit will be grounded to that metal.
'g £ intagrated-circuit lempersturs sunsoss. It can be glued or Alternatively, the LM35 can be mounted inside a sealed-end
S@ oa and its ire will be within metal tube, and can then be dipped intc a bath or screwed
0 - about 0.01°C of the surface temperature. into a threaded hole in a tank. As with any IC, the LM35 and
E g_ This presumes that the ambient air temperature is almost the accompanying wiring and circuits must be kept insulated and
o g same as the surface re; if the air perature were dry, to avoid leakage and This is esp By true if
= much higher or lower than the surface temperature, the the circuit may operate at cold temperatures where conden-
:5 % actual temperature of the LM35 die would be at an interme- sation can occur. Printed-circuit coatings and vamishes such
Do diate temperature between the surface temperature and the as Humiseal and epoxy paints or dips are often used to
= air sre. This is exp lly true for the TO-92 plastic insure that moisture cannot corrode the LM35 or its connec-
E 5 package, where the copper leads are the principal thermal tions
E‘ g path to carry heat into the devics, so its temperature might These devices are sometimes soldered 10 a small
50 be closer fo the air than to the surface tempera- light-weight heat fin, fo decrease the thermal time constant
g ture. and spead up the response in slowly-moving air. On the
E - To minimize this problem, be sure that the wirng to the other hand, a small thermal mass may be added fo the
qﬁ c LM35, as it leaves the device, is held at the same tempera- sensor, to give the steadiest reading despite small deviations
3 ture as the surface of interest. The easiest way to do this is in the air temperature.
=X to cover up these wires with a bead of epoxy which will
3o insure that the leads and wires are all at the same tempera-
-
) ture as the surface, and that the LM35 die's temperature will
? % not be affected by the air temperature.
iy " ¥ .
E 3 Temperature Rise of LM35 Due To Self-heating (Thermal Resistance,] ;,)
S TO-46, TO46", 1092, To-82, 508 S04~ To-220
Ea nohest  smalheatfin  no heat sl heat fin o heat amall heat fin no heat
sink sink sink ink
2 % S0t 400°CW 100CwW mBoow uoow 200w 1eow so'cw
Y S Monng ar 100°C2N o 90cw TUCW 105°CAV ocw 26TW
g w Sot ol 10Cw a0cw orow oow
B o Stirred of 50'Con 0w PLYNY awew
33 (Clampad to mee,
.k g efinite heat sink) (24°CA) E5CW)
3 “Vinkefield type 201, or 1* disc of 0.020° sheet brass. soklered 10 case, or simiar
E o #7092 and SO-8 packages ghied and leads Soldered 1o 1" square of 1/16" panted oroult board with 2 oz, foil or simelar
=
7
g .
=
=
=
=
§
<
-3
5
c
o
= www.national com 8
w
c
&
-
[+
o
w
o
—
o
=
s



eyiexer abap yiuya3ijod uizi eduey

VAEYIVE

N
9o
59
o 35
2 Q
3 S
2%
0 =
s:.
o
g?r
= 3
i
c
o
2%
o
%:
33
T T
m O
= 3
o o
-
C
]
i
=~
@
mn o
ca
o
Q
S 9
5o
g
52
£ ®
x5
su
m
5 =
-~ .
E 5
...§

K
g
@
£
=
]
9
3
=
o
g
LY
£
3
-
£
>
5
T
®
3
2
g
)
3
B
B
=
o
2
E
e
g
)
3
T
®
3
=
4
3
g
s
3
Y
=
é
4
]
"8-.
8
3
E
E
]
=
A
=
=
&
g
€
e
=
o
€
]
]
£
&
(=3
£
3
o
wn
o
5
&

.

undede jynjuaq wejep

RIOIN
MINNELOd

1jn1 eA1e) ynanjas neje ueibeqss diynbuaw bueieqg 'L

uis

1aquins ueyingakuaw uep ueyjwnjuesuauw eduey

eydid jyeH

eyieer paBaN yusH|od W eidid deH O

(L-2) Datasheet Sensor Asap MQ-7

HANWEL ELECIRONICS €O, LID MQ-7 hitp://swww hwsensor com
TECHNICAL DATA MQ-7 GAS SENSOR
FEATURES

* High scnsitivity to carbon monoxide
* Stable and long life
APPLICATION
They are used in gas deteeting 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 5V40.1 Ac or De
| Vu(H) Heating voltage (high) 5V+0.1 Ac or D¢
| Vu(L) Heating voltage (low) 1.4V+0.1 Ac or De
| RL Load resistance Can adjust
| Ru Heating resistance 330 +5% Room temperature
| Th Heating tme (high) 601 1 seconds
| Thay Heating ume (low) 90+ | seconds
[PH Heating ¢ ption About 350mW

b. Environment conditions

| Symbol | Parameters Technical conditions Remark

| Tao Using temperature -20C-50°C

| Tas Storage temperature -201C-50C Advice using scope

| RH Relative humidity Less than 95%RH

| O2 Oxygen concentration | 21%(stand condition) Minimum value is over 2%

the oxygen concentration can
affeet the sensitivity
characteristic

¢. 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 | Temperature -20°C £2°C relative humidity 65% +5% RL:10K Q +5%
| condition VeSVEO0IV  VHSVEOIV  VH1AVE0.1V
| 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 scnsor is shown as Fig. | (Configuration A or B),
sensor composed by micro AL203 ceramic tube. Tin Dioxide (SnO2) sensitive layer, measuring
clectrode 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

TEL86-371-67 169070 67169080 FAX:86-371-67 169090 Email: sales@hwsensor.com
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HANWEL FLECTRONICS CO , I'TD

MQ-7

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

o Pants Materals
o~ 1 | Gassenving Sa0;
fayer
' 4 | 2 | Electrode Au
4 3 | Electrods himne P
3 53 L4 | Hexter corl Ni=Cr alksy
3 | Tubular coranse | ALO;
6 H 6 | Anti-exploson Stanless steed gavize
o | actwork (SUS316 100-mesh)
" . [ 7| Clamp_ring Copper_plating Ni
8 | Resin base Bakelite
2 [0 [ "Tube Pin Copper piating Ni
20nn 3 r
Fig.1

(Lanjutan)

: q ;

HA

Standard circuit:

As shown in Fig 2, standard measuring circuit of
MQ-7 sensitive components consists of 2 parts. onc
is heating circuit having time control function (the
high

circularly ). The second is the signal output circunt,

voltage and the low voltage work

O concentration 21%
RI=~10kQ
Ro: sensor resistance at 100ppm

0.1 COin the clean air.
Rs; sensor resistance #t varous
coneentrations of gises
0.01 -
10

\
@ Ve it can accurately respond changes of surface i
- - i
3 resistance of the sensor.
= Heating voltage 1.4v (Low) 905
Q
o
g Electric parameter measurement circuit is shownas  Fig.2
== E. Sensitivity characteristic curve
]
= 100 :
= i R— y
< Fig.3 is shows the typical
:' sensitivity characteristics of
'g 10 the MQ-7 for several gases.
'g f in their: Temp: 20C.,
= Humidity: 65%.

Fig 3 scnsitivity characteristics of the MQ-7

TELR6-3T1-67169070 671690R0 FAXR6-3T1-67169090 Email: salesi@hwsensor.com
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HANWEL ELECIRONICS CO , LID MQ-7 hup:/www hwsensor. com
P M)-7 Fig 4 is shows the typical
| o A
1.4 I | Fig4 dependence of the MQ-7 on
2Y e temperature and humidity.

Ro: sensor resistance at 100ppm COin

1
' :-: 1 airal  33%RI and 20degree
b : z 1 Rs: sensor resistance at 100ppm CO at
1 0.5 l S different temperatures and humidities.
10 o 10 20 20 40 50

OPERATION PRINCIPLE
. The surface resistance of the sensor Rs is obtained through effected voltage signal output of the
load resistance RL which series-wound. The relationship between them is described:
Rs'RL = (Ve-VRL) / VRL
Fig. 5 shows alterable situation of RL signal output measured by using Fig. 2 circuit output

In 100ppest O s i

A

RSVRSSRRY |

/"_1\ f \J/"‘\\
t\;u:_ Fig.5 \\J\\Jk\

signal when the sensor is shifted from clean air to carbon monoxide (CO) , output signal
measurement is made within  one or two complete heating period (2.5 minute from high voltage
10 low voltage ).

Sensitive layer of MQ-7 gas sensitive components is made of SnO2  with stability, So, it has
excellent long term stability, Its service life can reach S years under using condition.
SENSITVITY ADJUSTMENT

(Lanjutan)

Resistance value of MQ-7 is difTerence 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 200ppm CO in air and use value of Load resistance that( Ry) about I0 KQ(SKQ t0o47K¢
When accurately measuring, the proper alarm point for the gas detector should be determined after
considering the temperature and humidity influence. The sensitivity adjusting program:
a. Connect the sensor to the application circuit.
b. Turn on the power, keep preheating through clectricity over 48 hours.
¢, Adjust the load resistance RL until you get a signal value which is respond to a certain
carbon monoxide concentration at the end point of 90 seconds.
d. Adjust the another load resistance RL until you get a signal value which is respond to a CO
concentration at the end point of 60 seconds .

Supplyving special I solutions, More detaited technical informanion, please contact s

TELR6-371-67169070 67169080 FAX:86-37 167169090

2).



(L-3) Datasheet Sensor Api Flame Sensor

Flame Sensor Module

ordinary light source in the range of of a wavelength 760nm-1100 nm. The

detection distance is up to 100 cm.
The Flame sensor can output digital or analog signal. It can be used as a

This module is sensitive to the flame and radiation. It also can detect
flame alarm or in fire fighting robots.

Introduction

Flture

g
3
®

© Hak Cipta milik Politeknik Negeri Jakarta
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(Lanjutan)

Description

» Detects a flame or a light source of a wavelength in the range of
760nm-1100 nm
« Detection distance: 20cm (4.8V) ~ 100cm (1V)
» Detection angle about 60 degrees, it is sensitive to the flame spectrum.
« Comparator chip LM393 makes module readings stable.
« Adjustable detection range.
« Operating voltage 3.3V-5V
- Digital and Analog Output
DO digital switch outputs (0 and 1)
AO analog voltage output
- Power indicator and digital switch output indicator

Interface Description (4-wire)

1) VCC -- 3.3V-5V voltage

2) GND -- GND

3) DO -- board digital output interface (0 and 1)
4) AO -- board analog output interface




(Lanjutan)

« Arduino Liee o

' Duemilanove

Se
ir

Here is sample code and connection to Arduino board. The analog

output can be connected to any analog input pin on Arduino.

o M pasghs
£ ) 1@
4 TR Y
0 |.u A.
() ) VS
e B g 3 MO
2 8, 0 i g2
m 3 v . -5
i = = g M
nvm L i Raes~
L 2 = i T |
b S - w858
o Q 3 = 0, —~ V] m ., 5
- o 3 5 AT 8 f
= $3d TR3s:
= b 3 ) N8
e} g o +
N ~ -

void
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LA n BHE
A-Thinker

(L-4) Lampiran LoRa RA-02

Ra-02 LoRa Product Specification V1.1

Ra-02 LoRa Module

—{ =] Ii_—l'»ls—k—

17mm

1.5mm imm 2mm

émm —>

Features

- LoRa ™ spread spectrum modulation technology
- Receive sensitivity as low as -141 dBm

- Excellent resistance to blocking

- Supports preamble detection

- Supports half-duplex SPI communication

- Programmable bit rate up to 300Kbps

- Supports FSK, GFSK, MSK, GMSK, LoRa ™
and OOK modulation modes

- Supports automatic RF signal detection, CAD
mode and ultra high speed AFC

- Packets with CRC, up to 256 bytes

- Small package with double volume stamps

Overview

Ra-02 can be used for ultra-long distance

spread spectrum communication, and compatible
FSK remote modulation and demodulation
quickly, to solve the traditional wireless design
can not take into account the distance,

anti-interference and power consumption.

Ra-02 can be widely used in a variety of
networking occasions, for automatic meter
reading, home building automation, security
systems, remote irrigation systems, is the ideal

solution for things networking applications.

Ra-02 is available in SMD package and can
be used for rapid production by standard SMT
equipment. It provides customers with high

reliability connection mode.

Page 1 of 2
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;;f%,‘\frf:f; Ra-02 LoRa Product Specification V1.1
Product Specifications
Module Model Ra-02 l
Package SMD-16
Size 17*¥16%(3.2+0.1) mm

Interface SPI
. Programmable bit rate . UP to 300Kbps
Frequency Range b 410-525 MHz
WAmenna . IPEX

Max Transmit Power 18+]1 dBm

433MHz:
. TX:93mA RX:12.15mA Standby:1.6mA
Power (T 1 Val
ower (Typical Values) 470MHZ:
TX:97mA RX:12.15mA Standby:1.5mA
Power Supply 2.5~3.7V, Typical 3.3V

Operating Temperature | -30 C ~85 'C

Storage Environment | -40 'C ~90 C , <90%RH

Weight 0.45¢g
Receive Sensitivity
Frequency | Spread Factor | SNR Sensitivity
A ! 7 L s
433MHz 7 10 [ -15 [ -134
12 | 2 | -141
7 j -7 -126
470MHz 10 1 -15 -135
= T T »
N Al 12 ‘ -20 -141

Note: The above data are measured by the Semtech Shenzhen laboratory. The test conditions: power
output 20dBm, bandwidth 125KHz.

Shenzhen Ai-Thinker Technology Co., Lid
Address: 6/F, Block C2, ualeng Industnal Park, Ilangcheng Road, Bao'an Road, Baoan District, Shenzhen .China

Website: www ar-thinker com Tel: 0755-29162996 E-maul: support@anthinkss.com

Page 2 of 2
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tanpa _M_-. Politeknik Negeri F-S_.n_wo . - i i
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(L-6) Visualisasi Alat

© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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(L-7) Skematik Rangkaian
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