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LAMPIRAN

Lampiran 1. Program kalibrasi flame sensor dengan alat pembanding lux meter

@ Kalibrasi_Flame_Sensor | Arduino 1.8.13
File Edit Sketch Tools Help

Kalibrasi_Flame_Sensor§

1 #include<Softwarederial.h>

2 int sensorFlame = A0; //pin yang digunakan
3|int Buzzer = D2;

4/int sensorValue = 0; //nilai awal sensor 0
5 void setup () {

¢ Serial.begin(%600);

pinMode (sensorFlame, INFUT);

2 pinMode (Buzzer, OUTEUT):

-

10

11 |void loop() |

12 Serial.println("Pembacaan Flame Senscr"):

13

14

15 sensorValue = znalogRead (sensorFlame);

le int intensitaskpi = (-7.1746*sensorValue+e53.33);

17

13 if (sensocrValue > 132) |

14 digitalWrite (Buzzer, HIGH):

20 Serial.println{™ada api"}:
21} else |

22 digitalWrite (Buzzer, LOW);

23 Serial.println("tidak ada api”);
24}

25 Serial.println{"intensitasipi :");
20 Serial.print({intensitaslpi);

27 Serial.println(™ lux"};

28 delay(3000);
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Lampiran 2. Program kalibrasi sensor suhu DS18B20 dengan alat pembanding
termometer digital

@ Sensor_D518020| Arduino 1813
File Edit Sketch Tools Help

Sensor_DS18020

1 #include <OneWire.h>

2 #include <DallasTemperature.h>

3

41// Data wire is plugged into port D3 on the Hode MCU
5 #define ONE WIRE BUS 14

T/// Setup & oneWire instance to communicate with any OneWire devices (not just Maxim/Dallas temperature ICa)
§ Onelire oneire (ONE_WIRE BU3);

101// Pass our oneWire reference to Dallas Temperature.

11 DallasTemperature sensors(conehire);

12

13 void setup(void) {

14 Serial.begin(9600);

15 Serial.print("kalibration temperatures...");

16 sensors.begin();

17}

18

19/void loop(veid) |

200 [/ call sensors.requestTemperatures() to issue a global temperature
21/} request to all devices on the bus

22 sensors.requestlenperaturea(); // Send the command to get temperatures

23 [/ After we got the temperatures, we can print them here.

241 [/ We use the function ByIndex, and as an example get the temperature from the first sensor only.
25 float tempC = sensora.getTenplBylndex{0)+ 2;

2o Serial.print(templ);

27 Serial.println{" Celcius: ");

28 delay(2000;
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Lampiran 3. Program kalibrasi sensor ketinggian air ultrasonik dengan alat
pembanding meteran

@ Sensor_Ultrasonik | Arduine 1.8.13
File Edit Sketch Tools Help

Sensor_Ultrasonik §

gdefine pinTRIGGER D2
$definse pinECHO D7

= L [

vold setup() {
S/ put your setup code here, to run once;
Serial.begin (9e00);
pinMode (pinTRIGGER, OQUTEUT):

=1 e

a pinMode (pinECHO, INFUT):
9}
10 woid loop() {
11 long duration, lewvel, water;
12 S put yvour main codes here, to run repeatedly:
13 digitalWrite (pinTRIGGEE, LOW):
14 delayMicrossconds (2)
15 digitalWrite ([pinTRIGGER, HIGH):
1&g delayMicroseconds (10) 2

17 digitalWrite (pinTRIGGER, LOW):

14 duration = pulseIn({pinECHD, HIGH):

20 level = {({duraticn*0.034)/2);
21 water = (50 - lewel):

23 Sif8erial.print ("durasi;"):
24 FSf/5erial.print {(durasi);

25 Serial.print ("water :");

26 Serial.print (water):

27 Serial.println (™ cm™);

28 delay (2000) »

25 1
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Lampiran 4. Tampilan hasil pengujian sistem deteksi kebakaran dengan

pemadam api otomatis berbasis 10T

No Waktu Intensitas Api Suhu Ketinggian Air
(lux) (°C) (cm)
1 22:08:39 0 32,38 6
2 22:08:42 0 32,38 6
3 22:08:45 0 32,44 6
4 22:08:48 0 32,44 6
5 22:08:51 0 32,44 6
6 22:08:54 0 32,50 6
7 22:08:57 0 32,50 6
8 22:09:00 0 32,56 6
9 22:09:03 0 32,63 6
10 22:09:06 2 32,63 6
11 22:09:09 8 32,75 6
12 22:09:13 20 32,81 6
13 22:09:16 17 32,94 6
14 22:09:19 19 33,00 6
15 22:09:22 23 33,00 6
16 22:09:25 24 33,06 6
17 22:09:28 26 33,06 6
18 22:09:31 30 33,13 6
19 22:09:34 25 33,13 6
20 22:09:37 27 33,19 6
21 22:09:40 28 33,19 6
22 22:09:43 32 33,19 6
23 22:09:46 21 33,19 6
24 22:09:49 22 33,25 6
25 22:09:52 27 33,25 6
26 22:09:56 26 33,31 6
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27 22:09:59 43 33,31 6
28 22:10:02 42 33,38 6
29 22:10:05 33 33,38 6
30 22:10:08 43 33,44 6
31 22:10:11 30 34,19 6
32 22:10:14 45 39,31 6
33 22:10:17 59 42,13 6
34 22:10:20 45 43,75 6
35 22:10:23 43 48,38 6
36 22:10:26 32 56,75 6
37 22:10:29 43 68,06 6
38 22:10:32 44 81,94 6
39 22:10:35 43 94,06 6
40 22:10:38 115 109,06 6
41 22:10:42 186 127,75 6
42 22:10:45 280 129,94 5
43 22:10:48 165 129,94 4
44 22:10:51 100 129,94 3
45 22:10:54 244 129,94 3
46 22:10:58 251 129,94 2
47 22:11:02 86 129,94 2
48 22:11:06 0 129,94 2
49 22:11:09 0 129,94 2
50 22:11:12 0 129,94 2
51 22:11:15 0 129,94 2
52 22:11:18 0 129,94 2
53 22:11:22 0 129,94 2
54 22:11:25 0 129,94 2
55 22:11:28 0 118,00 2
56 22:11:31 0 103,75 2

57




57 22:11:34 0 94,94 2
58 22:11:37 0 89,38 2
59 22:11:40 0 85,25 2
60 22:11:43 0 81,88 2
61 22:11:46 0 78,94 2
62 22:11:49 0 76,31 2
63 22:11:52 0 73,94 2
64 22:11:55 0 71,75 2
65 22:11:58 0 69,69 2
66 22:12:01 0 67,69 2
67 22:12:04 0 65,88 2
68 22:12:08 0 63,81 2
69 22:12:11 0 60,38 2
70 22:12:14 0 57,38 2
71 22:12:17 0 54,06 2
72 22:12:20 0 51,31 2
73 22:12:23 0 48,88 2
74 22:12:26 0 47,19 2
75 22:12:29 0 46,00 2
76 22:12:32 0 45,13 2
77 22:12:35 0 44,44 2
78 22:12:38 0 43,88 2
79 22:12:41 0 42,63 2
80 22:12:44 0 39,69 2
81 22:12:47 0 37,81 2
82 22:12:50 0 36,75 2
83 22:12:54 0 36,06 2
84 22:12:57 0 35,63 2
85 22:13:00 0 35,31 2
86 22:13:03 0 35,00 2
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87 22:13:06 0 34,75 2
88 22:13:09 0 34,56 2
89 22:13:12 0 34,31 2
90 22:13:15 0 34,13 2
91 22:13:18 0 34,00 2
92 22:13:21 0 33,88 2
93 22:13:24 0 33,81 2
94 22:13:27 0 33,69 2
95 22:13:30 0 33,63 2
96 22:13:33 0 33,56 2
97 22:13:37 0 33,44 2
98 22:13:40 0 33,38 2
99 22:13:43 0 33,31 2
100 22:13:46 0 33,19 2
101 22:13:49 0 33,13 2
102 22:13:52 0 33,06 2
103 22:13:55 0 33,00 2
104 22:13:58 0 32,94 2
105 22:14:01 0 32,94 2
106 22:14:04 0 32,88 2
107 22:14:07 0 32,88 2
108 22:14:10 0 32,81 2
109 22:14:13 0 32,75 2
110 22:14:16 0 32,75 2
111 22:14:19 0 32,69 2
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Lampiran 5. Tampilan hasil pengujian sistem deteksi kebakaran dengan

pemadam api otomatis

2157 MO W ™M O@ ® Wwal @72% B Blynk loT O@ ® ¥l ®71%
X Fire Detection System 200 Blynk Notification
Fire Detection System: Flame Warning!!! High Tem..
Temperature Water
32.96° i B
0 150 0 55 0 55
Flame Flame
U\x 43‘X
0 300 0 300
API API
2159 @O B - O@ ® Wil @71% B BiynkloT O@ ® Fal 871%

1 H ooo
X Fire Detection System Blynk Notification

Fire Detection System: Flame Warning!!! detected ..

Temperature Water
109.06" il 12775 Beom
Y =y L & 0 150 0 55
Flame iAo
119"
0 300
API API
@
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B Blynk loT O@ ® Tl #71% 2159 O B - O@ ® Fail®71%

Blynk Notification X Fire Detection System 000

Fire Detection System: Flame Warning!!! detected ..
Temperature Water

\ 6r,m 3
0 55 0 55
Flame Flame
280" 100
o 300 0 300
API API
@
2201 MO B - O@ ® T E71%
X Fire Detection System oy
Temperature Water

36.06° &

0 150 0 55

Flame

le

0 300

API
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Lampiran 6. Alat ukur pembanding lux meter, termoter digital dan meteran

WeTen  wsvoto

Lampiran 7. Hasil kalibrasi flame sensor

e 00:47:11.831 -> intensitashpi :
00:44:14.808 -> 72 lux
00:44:17.794 -> Pembacaan Flame Sensor 00:47:11.831 == 83 lux
00:47:14.772 -> Pembacaan Flame Sensor
LF3eaalisTiy = INEEIELETELan ¢ 00:47:14.819 -> intensitasipi :
00:44:17.841 -> 72 lux 00:47:14.819 —> 93 lux
00:44:20.80€ -> Pembacaan Flame Jensor 00:47:17.773 —> Pembacaan Flame Sensor
00:44:20.806 -> intensitashpi : 00:47:17.820 -> intensitashpi :
00:44:20.806 -> 72 lux 00:47:17.820 -> 93 lux
00:47:41.817 ->» intensitasipi : 00:48:38.025 > intensitantad :
00:47:41.817 -> 100 lux TR "
00:458:38.825 -> 122 lux
00:47:44,.782 -> Pembacaan Flame Sensor
. . . 00:48:41.781 -> Pembacaan Flame Sensor
00:47:44.8259 -> intensitashpi : 00:48:41.828 —> intensitashpi :
00:47:44.829 -> 100 lux 00:48:41.828 -> 122 lux
MBLTBuTo T = Fahoeren FLins Semeen 00:48:44.782 -> Bembacaan Flame Sensor
00:47:47.831 -> intensitashpl : 00:45:44.82% -> intensitasBpi :
00:47:47.831 -> 100 lux 00:48:44.829 -» 122 lux
00:459:05.826 —-> intensitasApi : 00:49:20.808 -»> intensitasApi :
00:49:05.826 -> 136 lux 00:49:20.855 -> 151 lux
00:45:08.732 -> Pembacaan Flame Sensor 00:49:23.805 ->» Pembacaan Flame Sensor
00:49:08.829 -» intensitashpi : 00:49:23.805 -> intensitasipi :
00:45:08.825 -> 136 lux 00:49:23.852 -> 151 lux
00:49:11.805 -> Pembacaan Flame Sensor 00:49:26.788 -> Pembacaan Flame Sensor
00:49:11.805 -» intensitashpi : 00:49:26.846 -> intensitashpl :
00:4%9:11.852 -> 136 1lux 00:49:26.846 -> 151 lux
00:50:26.827 -> intensitashpi : 00:51:23.820 -> intensitasApi :

00:50:26.827
00:50:29.807
00:50:29.807
00:50:29.854
00:50:32.786
00:50:32.833
00:50:32.833

00:52:32.858
00:52:32.858
00:52:35.830
00:52:35.830
00:52:35.830
00:52:38.809
00:52:38.856
00:52:38.856

165 lux

Pembacaan Flame Sensor
intensitashpi :

165 lux

Pembacaan Flame Sensor
intensitashpi :

165 lux

intensitashpi :

194 lux

Pembacaan Flame Sensor
intensitasApi :

194 lux

Pembacaan Flame Sensor
intensitashpi :

194 lux
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00:51:23.867 —>
00:51:26.819 —>
00:51:26.819 —>
00:51:26.866 —>

00:51:29.828
00:51:29.828
00:51:29.828

D0:54:11.851 -3
D0:54:11.851 -3
00:54:14.830 ->
00:54:14.830 ->
00:54:14.877 ->
->
00:54:17.846 ->
00:54:17.5846 —>

00:54:17.738

179 lux

Pembacaan Flame Sensor
intensitashpi :

179 lux

Pembacaan Flame Sensor
intensitashpi :

179 lux

intensitasApi =

208 lux

Pembacaan Flame Sensor
intensitasApi =

208 lux

Pembacaan Flame S5ensor
intensitasApi =

208 lux



Intensitas flame sensor

y = —7,1746x + 653,33

Untuk x = 81
y =—-7,1746 (81) + 653,33
y=172,19

Untuk x =78
y =—7,1746 (78) + 653,33
y =93

Untuk x =77
y =—7,1746 (77) + 653,33
y =100

Untuk x =74
y =—-7,1746 (74) + 653,33
y =122

Untuk x =72
y =—7,1746 (72) + 653,33

y =135

Nilai Error flame Sensor

Error = |

Dengan a = Data Sensor

b = Data Alat Standar

e Untuka=72,19danb=75

(72,19 — 75)

Error = 7219

Untuk x =70
y = —7,1746 (70) + 653,33
y =151

Untuk x = 68
y = —7,1746 (68) + 653,33
y =165

Untuk X = 66
y = —7,1746 (66) + 653,33
y =179

Untuk x = 64
y = —7,1746 (64) + 653,33
y =194

Untuk x = 62
y =—7,1746 (62) + 653,33
y = 208

(a—b)
a

X 100%

X 100% = 3,90%
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Untuk a =93 dan b =90

(93 — 90)
Error = |T| X 100% = 3,23%
Untuk a = 100 dan b = 105
grror = |220 = 10901 0006 = 506
rror = 100 (I 0
Untuk a =122 dan b =120
(122 — 120)
Error = [————— | x 100% = 1,64%
122
Untuk a =136 dan b =135
(136 — 135)
Error = |T| X 100% = 0,74%

Untuk a = 151 dan b = 150

(151 — 150)
Error = —1s1 X 100% = 0,66%
Untuk a = 165 dan b = 165
Error = M X 100% = 0%
165
Untuk a = 179 dan b = 180
Error = w X 100% = 0,56%
179
Untuk a = 194 dan b = 195
Error = w X 100% = 0,52%
194
Untuk a = 208 dan b = 210
(208 — 210)
Error = ‘T| X 100% = 0,96%
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Lampiran 8. Hasil kalibrasi sensor suhu DS18B20
(a—Db)

Error = | " x 100%
Dengan a = Data Sensor
b = Data Alat Standar
e Untuk a =40,70 dan b = 40,43
Error = |22~ 20N 006 = 0,66%
40,70
e Untuk a = 50,53 dan b = 50,54
Error = (50,53 — 50,54) X 100% = 0,02%
50,53
e Untuk a = 60,52 dan b = 60,39
Error = (60,52 — 60,39) X 100% = 0,21%
60,52
e Untuk a =70,55dan b =70,21
Error = (70,55 ~ 70,21) X 100% = 0,48%

70,55
e Untuk a = 80,19 dan b = 80,19
|(80,19 —80,19)
80,19
e Untuk a = 90,20 dan b =90,09
|(90,20 —90,09)
90,20
e Untuk a = 100,74 dan b = 99,85

|(100,74 —99,85)
100,74

Error = X 100% = 0%

X 100% = 0,12%

Error =

Error = X 100% = 0,62%
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Lampiran 9. Hasil kalibrasi sensor ultrasonik

Error = |(a ; b) x 100%
Dengan a = Data Sensor
b = Data Alat Standar
e Untuka=0danb=0
Error = |(O ; 0 X 100% = 0%
e Untuka=5,06danb=5
Error = M X 100% = 1,19%
5,06
e Untuka=10danb =10
Error = w| X 100% = 0%
10
e Untuk a = 15,03 dan b =15
Error = M X 100% = 0,20%
15,03
e Untuk a =19,87 danb =20
Error = ‘M X 100% = 0,65%
19,87
e Untuk a =24,84danb =25
Error = M X 100% = 0,64%
24,84
e Untuk a =30,03 dan b =30
Error = M X 100% = 0,10%
30,03
e Untuka=35danb =35
Error = —(353_535)| X 100% = 0%

e Untuk a =40dan b =40

(40 — 40)
Error = |T| X 100% = 0%
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Untuk a =45 dan b =45

(45 — 45)
Error = |T| X 100% = 0%
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