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LAMPIRAN

Lampiran 1. Programan untuk menghubungkan mikrokontroler ke Ubidots

@ Lengkap2 | Arduino 1.8.19
File Edit Sketch Tools Help

Lengkap2 &
#include <OneWire.h>
#include <DallasTemperature.h>
#include <Wire.h>
#include <LiguidCrystal I2C.h>
#include <EEPROM.h>
#include "GrawvityTD5.h"
#include "UbidotsEsp32Mgtt.h™

#define TdsSensorPin 34
#define EEPROM SIZE 512
#defins DS18B20PIN 16

OneWire oneWire (DS1SB20PIN);
DallasTemperature sensor{soneWire);
LiguidCrystal I2¢ led{0x27, 16, 2);
GravityTDS gravityTds;

const char YUBIDOTS TOKEN = "BBFF-drH3FLWPsWGSTJUz0FSSSIfnB3Hutk™; // Put here your Ubidots TOKEN

const char *WIFI_SSID = "tselhome-F7D5"; // Put here your Wi-Fi 55ID

const char *WIFI_PASS = "Anti0304337; // Put here your Wi-Fi password

const char *DEVICE_LABFL = "pemantauan-hidroponik™; /f Put here your Dewvice label to which data will ke published
const char *VARIZBLE LRBFL 1 = “temperatur—air™; // Put here your Variable label to which data will be published
const char *VARIABLE LRBEL 2 = "ph-hidroponik”;

const char *VARIABLE LABEL 3 = "tds-hidroponik™;

const int PUBLISH_FREQUENCY = 5000; // Update rate in milliseconds

unsigned long timer;

Ipidots ubidots (UBIDOTS_TOKEN) ;

@ Lengkap2 | Arduinec 1.8.19
File Edit Sketch Tools Help

Lengkap2 §
gravityTds. setTemperature ({Cemperature) ;
gravityIlds.update({); //sample and calculate
tdsValue = gravityTds.getTdsValu=(); // then get the wvalue
JitdsValue = (wvoltage + 0.0411)/0.0024;
sensor.regquestlemperatures() s
float tempinC = sensor.getTemplByIndsx(0);
int dataadc = analogRead(35);
ph = (dataadc* - 0.0042) + 1%.071;
delay(1000) ;
led. setCursor(0,0) 5
led.print(™I:");
lecd.print (tempinC) ;
led.princ("C™) ;7
lecd. setCursor(®,0);
lcd.print ("BH:™);
lcd.print(ph);
led. secCursor(0,1) 7
led.princ ("ID5:™) 7
led.print (tdsValue) ;
led.print ("ppm”) ;7
delay({l000);
ubidots.add (VARIABLE_LABEL 1, tempinC);
ubidots.add (VARIABLE _LABEL_2, ph); // Insert your variable Labels and the valus to be sent
ubidots.add (VARIABLE_LABEL 3, tdsValue);
ubidots.publish (DEVICE_LABEL) ;
timer = millis({):

f{ set the temperature and execute temperature compensation

1
ubidots.loop() s
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Lampiran 2. Tabel data kalibrasi sensor suhu

No. | Thermometer (°C) Sensor Suhu (°C) Error (%)
1 0,00 0,31 0,00
2 1,00 1,05 5,00
3 2,00 2,06 3,00
4 3,00 3,00 0,00
5 4,00 3,94 1,50
6 5,00 4,94 1,20
7 6,00 6,12 2,00
8 7,00 7,01 0,14
9 8,00 8,00 0,00
10 9,00 9,00 0,00
11 10,00 10,13 1,30
12 11,00 11,00 0,00
13 12,00 12,06 0,50
14 13,00 12,94 0,46
15 14,00 14,06 0,43
16 15,00 14,94 0,40
17 16,00 16,12 0,75
18 17,00 17,12 0,71
19 18,00 18,06 0,33
20 19,00 19,00 0,00
21 20,00 20,06 0,30
22 21,00 21,06 0,29
23 22,00 22,00 0,00
24 23,00 22,94 0,26
25 24,00 24,00 0,00
26 25,00 24,94 0,24
27 26,00 26,06 0,23
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No. | Thermometer (°C) Sensor Suhu (°C) Error (%)
28 27,00 27,00 0,00
29 28,00 28,12 0,43
30 29,00 29,19 0,66
31 30,00 30,37 1,23
32 31,00 31,06 0,19
33 32,00 32,00 0,00
34 33,00 33,00 0,00
35 34,00 34,06 0,18
36 35,00 35,06 0,17
37 36,00 36,19 0,53
38 37,00 36,94 0,16
39 38,00 38,06 0,16
40 39,00 39,19 0,49
41 40,00 40,13 0,33
42 41,00 41,06 0,15
43 42,00 42,00 0,00
44 43,00 43,19 0,44
45 44,00 44,00 0,00
46 45,00 45,19 0,42
47 46,00 46,13 0,28
48 47,00 47,13 0,28
49 48,00 48,00 0,00
50 49,00 49,19 0,39
51 50,00 50,31 0,62
52 51,00 51,06 0,12
53 52,00 52,19 0,37
54 53,00 53,38 0,72
55 54,00 54,13 0,24
56 55,00 55,25 0,45
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No. | Thermometer (°C) Sensor Suhu (°C) Error (%)
57 56,00 56,25 0,45
58 57,00 57,50 0,88
59 58,00 58,44 0,76
60 59,00 59,31 0,53
61 60,00 60,19 0,32
62 61,00 61,25 0,41
63 62,00 62,44 0,71
64 63,00 63,31 0,49
65 64,00 64,37 0,58
66 65,00 65,56 0,86
67 66,00 66,31 0,47
68 67,00 67,25 0,37
69 68,00 68,31 0,46
70 69,00 69,19 0,28
71 70,00 70,25 0,36
72 71,00 71,19 0,27
73 72,00 72,12 0,17
74 73,00 73,12 0,16
75 74,00 74,37 0,50
76 75,00 75,56 0,75
77 76,00 76,56 0,74
78 77,00 77,56 0,73
79 78,00 78,25 0,32
80 79,00 79,31 0,39
81 80,00 80,50 0,63
82 81,00 81,06 0,07
83 82,00 82,31 0,38
84 83,00 83,44 0,53
85 84,00 84,69 0,82
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No. | Thermometer (°C) Sensor Suhu (°C) Error (%)
86 85,00 85,56 0,66
87 86,00 86,31 0,36
88 87,00 87,19 0,22
89 88,00 88,06 0,07
90 89,00 89,19 0,21
91 90,00 90,25 0,28
92 91,00 91,25 0,27
93 92,00 92,19 0,21
94 93,00 93,31 0,33
95 94,00 94,25 0,27
96 95,00 95,19 0,20
97 96,00 96,37 0,39
98 97,00 97,31 0,32
99 98,00 98,37 0,38
100 99,00 99,55 0,56
101 100,00 100,54 0,54
Total Nilai Rata-Rata Error 0,47
Nilai Akurasi 99,53
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Untuk nilai ADC 4095
y=mx+Db

y =-0,005 x + 21,518

y =-0,005 (4095) + 21,518
y=1,04

Untuk nilai ADC 3910
y=mx+Db

y =-0,005 x + 21,518

y =-0,005 (3910) + 21,518
y =197

Untuk nilai ADC 3710
y=mx+Db

y =-0,005 x + 21,518

y =-0,005 (3710) + 21,518
y =297

Untuk nilai ADC 3500
y=mx+Db

y =-0,005 x + 21,518

y =-0,005 (3500) + 21,518
y =4,02

Untuk nilai ADC 3313
y=mx+Db

y =-0,005 x + 21,518

y =-0,005 (3313) + 21,514
y = 4,95

10.

Lampiran 3. Konversi nilai ADC sensor pH-4502C kenilai digital

Untuk nilai ADC 3111
y=mx+b

y =-0,005 x + 21,518

y =-0,005 (3111) + 21,518
y =5,96

Untuk nilai ADC 2910
y=mx+b

y =-0,005 x + 21,518

y =-0,005 (2910) + 21,518
y =6,97

Untuk nilai ADC 2704
y=mx+b

y =-0,005 x + 21,518

y =-0,005 (2704) + 21,518
y=17,99

Untuk nilai ADC 2468
y=mx+b

y =-0,005 x + 21,518

y =-0,005 (2468) + 21,518
y=9,17

Untuk nilai ADC 2298
y=mx+b

y =-0,005 x + 21,518

y =-0,005 (2298) + 21,518
y = 10,03
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Lampiran 4. Tabel perbandingan nilai sensor pH-4502C dengan pH meter

Larutan pH o Alat
Buffer Nilai Sensor Standar Error (%)
pH Meter

1,0 1,04 1,01 2,97
2,0 1,97 2,00 1,50
30 2,97 3,00 1,00
4,0 4,02 4,00 0,50
5,0 4,95 5,00 1,00
6,0 5,96 6,00 0,67
7,0 6,97 7,00 0,43
8,0 7,99 8,00 0,12
9,0 9,17 9,18 0,11
10,0 10,03 10,01 0,20

Total Nilai Rata-Rata Error 0,85

Nilai Akurasi 99,15%
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50

Lampiran 5. Perhitungan dalam membuat larutan konsentrasi 100 ppm — 1000 ppm

1. Larutan induk 1000 ppm
Massa garam (mg) = 1000 ppm x 0.1 liter

=100 mg

. larutan pengenceran 100 ppm

M1 x Vi =Mz x V>

1000 ppm x V1 =100 ppm x 100 ml
Vi=10ml

. larutan pengenceran 200 ppm

M1 x Vi =Mz x V>

1000 ppm x V1 =200 ppm x 100 ml
Vi=20ml

. larutan pengenceran 300 ppm

M1 x Vi =Mz x V>

1000 ppm x V1 =100 ppm x 100 ml
V1=30ml

. larutan pengenceran 400 ppm

M1 x Vi =Mz x V>

1000 ppm x V1 = 400 ppm x 100 ml
V=40 ml

. larutan pengenceran 500 ppm
M1 xVi=M: x Vs

1000 ppm x V1 = 500 ppm x 100 ml
V1 =50 ml

. larutan pengenceran 600 ppm

M1 xVi=M2x V,
1000 ppm x V1 = 600 ppm x 100 ml
V1 =60 ml

. larutan pengenceran 700 ppm

M1 xV1i=Mz xV,
1000 ppm x V1 =700 ppm x 100 ml
V1=70ml

. larutan pengenceran 800 ppm

M1 x Vi =Mz x V>
1000 ppm x V1 =800 ppm x 100 ml
V=80 ml

10. larutan pengenceran 900 ppm

M1 x Vi =Mz x V>
1000 ppm x V1 =900 ppm x 100 ml
V1i=90 ml



Untuk nilai ADC 0
y=mx+bhb

y =0,3832x — 9,642

y =0,3832 (0) — 9,642

y =-9,64

Untuk nilai ADC 295
y=mx+Db

y =0,3832x — 9,642

y =0,3832 (295) — 9,642
y =103,40

Untuk nilai ADC 564
y=mx+hb

y =0,3832x — 9,642

y =0,3832 (564) — 9,642
y = 206,48

Untuk nilai ADC 825
y=mx+Db

y =0,3832x — 9,642

y = 0,3832 (825) — 9,642
y = 306,50

Untuk nilai ADC 1067
y=mx+Db

y =0,3832x — 9,642

y =0,3832 (1067) — 9,642
y = 399,23

Untuk nilai ADC 1328
y=mx+b

y =0,3832x — 9,642

10.

11.

Lampiran 6. Konversi nilai ADC sensor TDS kenilai digital

y =0,3832 (1328) — 9,642
y = 499,25

Untuk nilai ADC 1614
y=mx+b

y =0,3832x — 9,642

y =0,3832 (1614) — 9,642
y = 608,84

Untuk nilai ADC 1862
y=mx+Db

y =0,3832x — 9,642

y = 0,3832 (1862) — 9,642
y = 703,88

Untuk nilai ADC 2122
y=mx+b

y =0,3832x — 9,642

y =0,3832 (2122) — 9,642
y = 803,51

Untuk nilai ADC 2371
y=mx+b

y =0,3832x — 9,642

y =0,3832 (2371) — 9,642
y = 898,93

Untuk nilai ADC 2619
y=mx+b

y =0,3832x — 9,642

y =0,3832 (2629) — 9,642
y = 993,96

o1



Lampiran 7. Tabel perbandingan nilai sensor TDS dengan TDS meter

Larutan Nilai TDS Nilai
Kadar Garam | ADC Meter Sensor Error (%)
0 ppm 0 0 -9,64 0

100 ppm 295 101 103,40 2,38
200 ppm 564 202 206,48 2,22
300 ppm 825 303 306,50 1,15
400 ppm 1067 398 399,23 0,31
500 ppm 1328 501 499,25 0,35
600 ppm 1614 605 608,84 0,64
700 ppm 1862 703 703,88 0,12
800 ppm 2122 804 803,51 0,06
900 ppm 2371 900 898,93 0,12
1000 ppm 2619 998 993,96 0,40
Nilai Rata-Rata Error 0,71
Nilai Akurasi 99,29
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Lampiran 8. Tabel Hasil Pemantauan Hidroponik

53

No. Waktu Sensor Suhu | Sensor TDS Sensor pH
(°C) (ppm)
1 2/28/2023 18:00 30,54 656,00 6,36
2 2/28/2023 19:00 28,69 643,86 6,38
3 2/28/2023 20:00 28,20 637,31 6,36
4 2/28/2023 21:00 28,19 637,48 6,35
5 2/28/2023 22:00 28,06 633,04 6,33
6 2/28/2023 23:00 28,03 631,28 6,32
7 3/1/2023 0:00 28,00 630,12 6,30
8 3/1/2023 1:00 27,94 628,70 6,29
9 3/1/2023 2:00 27,92 627,58 6,30
10 3/1/2023 3:00 27,34 623,78 6,32
11 3/1/2023 4:00 26,75 618,98 6,33
12 3/1/2023 5:00 26,48 613,40 6,35
13 3/1/2023 6:00 26,11 608,55 6,35
14 3/1/2023 7:00 25,88 606,93 6,33
15 3/1/2023 8:00 26,13 607,17 6,32
16 3/1/2023 9:00 26,81 609,03 6,28
17 3/1/2023 10:00 27,75 617,71 6,25
18 3/1/2023 11:00 27,91 623,13 6,26
19 3/1/2023 12:00 26,83 618,74 6,31
20 3/1/2023 13:00 26,91 619,07 6,28
21 3/1/2023 14:00 27,19 622,16 6,26
22 3/1/2023 15:00 27,34 623,06 6,26
23 3/1/2023 16:00 27,24 623,80 6,25
24 3/1/2023 17:00 27,31 624,43 6,23
25 3/1/2023 18:00 27,26 624,61 6,24
26 3/1/2023 19:00 27,03 621,50 6,26
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No. Waktu Sensor Suhu | Sensor TDS Sensor pH
(°C) (ppm)
27 3/1/2023 20:00 26,68 615,42 6,28
28 3/1/2023 21:00 26,58 612,30 6,29
29 3/1/2023 22:00 26,46 609,50 6,27
30 3/1/2023 23:00 26,38 607,56 6,28
31 3/2/2023 0:00 26,48 607,59 6,27
32 3/2/2023 1:00 26,45 606,81 6,28
33 3/2/2023 2:00 26,30 606,17 6,28
34 3/2/2023 3:00 26,20 604,83 6,28
35 3/2/2023 4:00 26,15 603,89 6,28
36 3/2/2023 5:00 26,16 603,69 6,28
37 3/2/2023 6:00 26,14 602,10 6,28
38 3/2/2023 7:00 26,41 603,15 6,26
39 3/2/2023 8:00 27,17 606,36 6,21
40 3/2/2023 9:00 28,10 614,85 6,18
41 3/2/2023 10:00 29,06 626,89 6,17
42 3/2/2023 11:00 30,03 641,84 6,14
43 3/2/2023 12:00 30,59 655,10 6,13
44 3/2/2023 13:00 30,58 661,32 6,13
45 3/2/2023 14:00 30,48 664,71 6,14
46 3/2/2023 15:00 30,61 668,87 6,12
47 3/2/2023 16:00 28,94 655,75 6,21
48 3/2/2023 17:00 27,79 639,97 6,22
49 3/2/2023 18:00 27,82 636,52 6,20
50 3/2/2023 19:00 27,73 632,20 6,23
o1 3/2/2023 20:00 27,56 628,00 6,25
52 3/2/2023 21:00 27,45 625,20 6,22
53 3/2/2023 22:00 27,42 623,30 6,22
54 3/2/2023 23:00 27,38 621,45 6,24




55

No. Waktu Sensor Suhu | Sensor TDS Sensor pH
(°C) (ppm)
55 3/3/2023 0:00 27,37 620,60 6,24
56 3/3/2023 1:00 27,34 619,51 6,23
57 3/3/2023 2:00 27,30 618,79 6,24
58 3/3/2023 3:00 27,15 617,23 6,24
59 3/3/2023 4:00 26,86 613,91 6,26
60 3/3/2023 5:00 26,70 611,16 6,26
61 3/3/2023 6:00 26,74 610,92 6,25
62 3/3/2023 7:00 26,86 611,22 6,27
63 3/3/2023 8:00 27,30 612,28 6,25
64 3/3/2023 9:00 28,10 615,36 6,22
65 3/3/2023 10:00 29,11 625,63 6,16
66 3/3/2023 11:00 29,90 637,77 6,15
67 3/3/2023 12:00 30,43 650,16 6,14
68 3/3/2023 13:00 31,07 661,96 6,13
69 3/3/2023 14:00 31,18 671,76 6,13
70 3/3/2023 15:00 31,15 674,31 6,13
71 3/3/2023 16:00 31,07 678,89 6,14
72 3/3/2023 17:00 30,73 674,46 6,15




