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LAMPIRAN 

Lampiran 1. Pengukuran Respon Transient 

Waktu 
Data 

Ke- 
Kelembapan Suhu 

Set point 

Kelembapan Suhu 

2023-09-19T13:00:09+07:00 1 76,95 39,15 80 38 

2023-09-19T13:00:30+07:00 2 77,65 38,75 80 38 

2023-09-19T13:00:48+07:00 3 78,15 38,25 80 38 

2023-09-19T13:01:18+07:00 4 79,1 37,85 80 38 

2023-09-19T13:01:46+07:00 5 82 38,05 80 38 

2023-09-19T13:02:06+07:00 6 81,85 38,4 80 38 

2023-09-19T13:02:46+07:00 7 81,7 38,55 80 38 

2023-09-19T13:03:26+07:00 8 81,65 38,25 80 38 

2023-09-19T13:04:09+07:00 9 81,5 38 80 38 

2023-09-19T13:04:56+07:00 10 81,3 37,85 80 38 

2023-09-19T13:05:38+07:00 11 81,15 37,7 80 38 

2023-09-19T13:06:17+07:00 12 81,05 37,65 80 38 

2023-09-19T13:06:58+07:00 13 80,95 38,55 80 38 

2023-09-19T13:07:39+07:00 14 80,55 38,25 80 38 

2023-09-19T13:08:19+07:00 15 80,15 38,05 80 38 
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Lampiran 2. Pengukuran Respon Steady State 

Waktu 
Data 

Ke- 
Kelembapan Suhu 

Set point 

Kelembapan Suhu 

2023-09-19T13:01:18+07:00 1 79,1 37,85 80 38 

2023-09-19T13:01:46+07:00 2 82 38,05 80 38 

2023-09-19T13:02:06+07:00 3 81,85 38,4 80 38 

2023-09-19T13:02:46+07:00 4 81,7 38,55 80 38 

2023-09-19T13:03:26+07:00 5 81,65 38,25 80 38 

2023-09-19T13:04:09+07:00 6 81,5 38 80 38 

2023-09-19T13:04:56+07:00 7 81,3 37,85 80 38 

2023-09-19T13:05:38+07:00 8 81,15 37,7 80 38 

2023-09-19T13:06:17+07:00 9 81,05 37,65 80 38 

2023-09-19T13:06:58+07:00 10 80,95 38,55 80 38 

2023-09-19T13:07:39+07:00 11 80,55 38,25 80 38 

2023-09-19T13:08:19+07:00 12 80,15 38,05 80 38 

2023-09-19T13:09:01+07:00 13 79,65 37,85 80 38 

2023-09-19T13:09:44+07:00 14 82,45 37,65 80 38 

2023-09-19T13:10:34+07:00 15 82,45 37,95 80 38 

2023-09-19T13:11:20+07:00 16 82,35 38,05 80 38 

2023-09-19T13:12:01+07:00 17 82,2 38,25 80 38 

2023-09-19T13:12:50+07:00 18 82,15 38,3 80 38 

2023-09-19T13:13:32+07:00 19 82,1 38,4 80 38 

2023-09-19T13:14:16+07:00 20 81,85 38,25 80 38 

2023-09-19T13:15:00+07:00 21 81,6 38,15 80 38 

2023-09-19T13:15:45+07:00 22 81,5 38,05 80 38 

2023-09-19T13:16:27+07:00 23 81,45 38 80 38 

2023-09-19T13:17:11+07:00 24 81,15 37,85 80 38 

2023-09-19T13:17:58+07:00 25 80,95 37,65 80 38 

2023-09-19T13:18:42+07:00 26 80,65 37,5 80 38 

2023-09-19T13:19:30+07:00 27 80,5 37,7 80 38 

2023-09-19T13:20:13+07:00 28 80,3 37,95 80 38 

2023-09-19T13:20:52+07:00 29 80,15 38,1 80 38 

2023-09-19T13:21:32+07:00 30 79,35 38,2 80 38 
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Lampiran 3. Pengujian Packet Loss Harian 

Waktu 
Data 

Max 

Hari 1 Hari 2 Hari 3 Hari 4 Hari 5 Hari 6 Hari 7 

Data 

Masuk 
% 

Data 

Masuk 
% 

Data 

Masuk 
% 

Data 

Masuk 
% 

Data 

Masuk 
% 

Data 

Masuk 
% 

Data 

Masuk 
% 

00:00-01:00 4 3 75 3 75 3 75 3 75 3 75 3 75 2 50 
01:00-02:00 4 3 75 3 75 3 75 3 75 3 75 4 100 3 75 

02:00-03:00 4 3 75 4 100 3 75 3 75 3 75 2 50 3 75 
03:00-04:00 4 4 100 3 75 3 75 3 75 3 75 4 100 2 50 
04:00-05:00 4 3 75 3 75 4 100 3 75 3 75 3 75 3 75 

05:00-06:00 4 3 75 3 75 3 75 4 100 4 100 3 75 2 50 
06:00-07:00 4 3 75 3 75 3 75 3 75 3 75 1 25 3 75 
07:00-08:00 4 2 50 3 75 3 75 3 75 3 75 1 25 3 75 

08:00-09:00 4 2 50 3 75 3 75 3 75 3 75 2 50 4 100 
09:00-10:00 4 4 100 3 75 3 75 3 75 3 75 4 100 3 75 
10:00-11:00 4 3 75 3 75 3 75 2 50 2 50 3 75 3 75 

11:00-12:00 4 3 75 3 75 3 75 3 75 3 75 3 75 3 75 
12:00-13:00 4 3 75 2 50 3 75 3 75 3 75 3 75 3 75 

13:00-14:00 4 3 75 1 25 3 75 3 75 3 75 3 75 3 75 
14:00-15:00 4 2 50 2 50 4 100 3 75 2 50 4 100 2 50 
15:00-16:00 4 3 75 1 25 2 50 2 50 3 75 2 50 3 75 

16:00-17:00 4 3 75 3 75 3 75 3 75 3 75 3 75 3 75 
17:00-18:00 4 3 75 3 75 3 75 3 75 4 100 3 75 3 75 
18:00-19:00 4 4 100 3 75 4 100 4 100 3 75 3 75 4 100 

19:00-20:00 4 3 75 3 75 3 75 3 75 3 75 3 75 4 100 
20:00-21:00 4 3 75 3 75 3 75 3 75 3 75 2 50 2 50 

21:00-22:00 4 4 100 3 75 3 75 3 75 4 100 3 75 3 75 
22:00-23:00 4 3 75 3 75 3 75 3 75 3 75 3 75 3 75 
23:00-00:00 4 3 75 3 75 4 100 4 100 3 75 3 75 3 75 

Total 96 73 76,04 67 69,79 75 78,13 73 76,04 73 76,04 68 70,83 70 72,92 
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Lampiran 4. Rata-rata Suhu dan Kelembapan  

Hari 

Rata-rata 

X 

(RH 80-90%) 

X 

(T 27-36 oC) 

Y 

(RH 70-80%) 

Y  

(T 27-36 oC) 

Z 

(tanpa 

kontrol) 

Z 

(tanpa 

kontrol) 

1 88,16 30,82 79,28 32,62 86,51 30,53 

2 87,20 29,22 79,22 32,38 93,14 27,51 

3 87,00 29,65 79,31 31,81 91,53 28,63 

4 86,97 30,20 79,22 32,27 86,35 30,14 

5 88,07 29,97 79,46 31,84 89,83 27,29 

6 89,89 29,98 79,42 32,20 90,90 27,94 

7 88,40 30,49 79,41 32,10 87,80 28,75 

8 85,59 29,81 79,28 32,20 80,34 29,24 

9 85,50 29,36 79,27 32,37 81,37 28,10 

10 84,29 28,75 79,40 32,03 85,20 29,42 

11 89,13 30,67 79,45 32,12 79,41 28,73 

12 89,96 29,59 79,42 32,07 94,15 27,30 

13 87,04 29,55 79,10 32,35 88,62 28,62 

14 84,49 28,57 79,49 31,83 87,12 28,21 

15 85,47 29,00 79,46 32,06 83,05 28,57 

16 85,53 29,92 79,62 31,82 89,32 27,43 

17 86,96 29,27 79,48 31,95 88,04 27,82 

18 85,37 28,55 79,18 31,87 89,60 26,99 

19 85,50 29,36 79,32 31,88 85,24 30,19 

20 84,61 28,68 79,38 31,97 85,05 29,70 

21 86,59 29,14 79,32 31,73 80,84 29,41 

22 85,67 28,71 79,40 31,79 89,11 27,50 

23 88,43 30,22 79,04 32,47 93,02 28,33 

24 84,29 28,90 79,27 32,24 79,33 29,94 

25 88,19 30,46 79,34 32,28 88,02 29,67 

26 85,45 29,67 79,20 32,45 78,46 27,79 

27 84,45 29,54 79,13 32,38 74,47 27,53 

28 85,94 28,75 79,32 32,33 92,12 28,28 

29 88,00 29,59 79,30 32,59 81,92 29,19 

30 89,32 30,75 79,55 31,83 91,05 28,27 
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Lampiran 5. Rata-rata Penambahan Air Setiap Perlakuan 

Hari  

Rata-Rata Penambahan Air Setiap Perlakuan (ml) 

X  

(RH 80-90%, 

T 27-36 oC) 

Y  

(RH 70-80%,  

T 30-40 oC) 

Z  

(tanpa kontrol) 

1 3,9 74,3 48,4 

2 3,9 75,6 46,4 

3 4,6 78,8 44,4 

4 3,5 77,5 43,9 

5 2,2 77,0 41,0 

6 3,9 75,2 38,9 

7 4,4 74,8 38,0 

8 3,5 74,1 37,5 

9 1,5 74,6 38,4 

10 3,9 74,6 38,0 

11 4,6 74,0 37,9 

12 3,5 75,2 37,6 

13 4,2 74,0 38,0 

14 3,6 73,0 38,1 

15 3,5 74,2 39,0 

16 4,6 71,1 41,5 

17 2,4 71,5 39,9 

18 2,7 72,5 40,6 

19 0,9 71,2 41,1 

20 0,1 70,6 42,7 

21 1,3 69,7 43,2 

22 -0,3 68,1 42,9 

23 0,3 69,4 43,9 

24 -2,8 71,2 42,0 

25 -3,6 69,6 39,6 

26 -3,8 70,1 41,1 

27 -2,4 71,2 40,0 

28 -2,2 72,4 38,8 

29 -4,4 72,2 40,6 

30 -4,1 73,6 41,1 

Rata-rata 1,445 73,040 40,810 
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Lampiran 6. Biomassa 

Perlakuan X (RH 80-90%, T 27-36 oC) 

Sampel 
Berat Basah 

Total 

Berat Kering 

Daun 

Berat Basah 

Daun 

Berat Kering 

Akar 

Berat Basah 

Akar 

Biomassa 

Daun 

Biomassa 

Akar 

1 126,35 12,24 110.14 1.04 16.212 14.04 8.11 

2 137,61 14,11 120.28 1.215 17.333 16.15 9.65 

3 127,25 12,43 110.92 0.825 16.333 14.26 6.43 

4 128,21 13,02 111.34 0.91 16.866 14.99 6.92 

5 131,27 13,21 114.35 0.993 16.927 15.17 7.70 

6 134,73 13,87 117.54 1.275 17.191 15.90 9.99 

Rata-rata 15,09 8,13 

 

Perlakuan Y (RH 70-80%, T 30-40 oC) 

Sampel 
Berat Basah 

Total 

Berat Kering 

Daun 

Berat Basah 

Daun 

Berat Kering 

Akar 

Berat Basah 

Akar 

Biomassa 

Daun 

Biomassa 

Akar 

1 100,20 8,15 87,24 0,495 12,969 9,37 3,82 

2 108,93 8,61 95,62 0,626 13,304 9,81 5,13 

3 98,48 8,10 85,83 0,454 12,657 9,30 3,53 

4 111,12 9,29 97,84 0,538 13,286 10,55 4,50 

5 115,31 9,50 101,77 0,688 13,539 10,76 5,86 

6 106,96 8,96 93,87 0,515 13,085 10,21 4,21 

Rata-rata 10,00 4,51 
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Lanjutan Lampiran 6. Biomassa 

Perlakuan Z (tanpa kontrol) 

Sampel 
Berat Basah 

Total 

Berat Kering 

Daun 

Berat Basah 

Daun 

Berat Kering 

Akar 

Berat Basah 

Akar 

Biomassa 

Daun 

Biomassa 

Akar 

1 111,28 9,27 97.89 0.665 13.396 10.54 5.52 

2 115,53 10,45 101.91 0.758 13.615 11.85 6.43 

3 119,59 10,57 105.77 0.84 13.814 11.94 7.27 

4 109,63 9,52 96.45 0.58 13.176 10.82 4.83 

5 107,94 9,87 94.79 0.615 13.142 11.24 5.05 

6 117,58 10,53 103.81 0.52 13.773 11.92 4.44 

Rata-rata 11,38 5,59 
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Lampiran 7. Dokumentasi Penelitian 
 

Pembutan Greenhouse   

 

 
 

 
 

Penyemaian dan Pindah Tanam 
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Pemberian Air Tanaman dan Mengukur Kadar Air 
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Merakit Instalasi  

 

 
 

Merakit Sistem Kontrol 
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Pengukuran Biomassa dan Kadar Air 
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Lampiran 8. Bahasa Program 

#include <LiquidCrystal_I2C.h> 

LiquidCrystal_I2C lcd(0x27,20,4);  

 

#include <ThingSpeak.h> 

#include <WiFi.h> 

#include "DHT.h"  //--> Include the DHT Sensor Library  

 

 

const char* ssid = "BTK"; // write your "wifi name" 

const char* pass = "12345678";  

 

//thingspeak settings 

unsigned long channel =2163659; //your channel ID number** dari channel 

thingspeak yg telah kita buat 

const char *apiKey = "VWD0P9J1RN62VGZI"; //your channel write API Key 

 

 

#define DHTPIN23 23 

#define DHTPIN4 4  //5; //--> The pin used for the DHT11 sensor is Pin D1=Pin 5 

#define DHTPIN5 5 

 

 

#define DHTTYPE DHT22 

DHT dht(DHTPIN23, DHTTYPE);  

DHT dht1(DHTPIN4, DHTTYPE);   

DHT dht2(DHTPIN5, DHTTYPE);  

 

float rata_rata_suhu1; 

float rata_rata_RH; 

float rata_rata_RH1; 

 

 

int kon1=14; // PWM POMPA DC 

int kon2=27; // kipas 

int kon3=26; // lampu 

 

 

unsigned int detik,menit; 

void waktu () 

{  

 detik++; 
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 if(detik>=30) 

 {detik=0;} 

 menit++;} 

 if(menit>=15) 

 {menit=0;} 

  

} 

 

void setup() 

{ 

    Serial.begin(115200); 

    delay(10); 

    dht.begin(); 

    dht1.begin(); 

    dht2.begin(); 

     

    pinMode(kon1,OUTPUT); // PWM pompa 

pinMode(kon2,OUTPUT); // lampu 

pinMode(kon3,OUTPUT); // kipas 

    lcd.init(); 

 lcd.backlight(); 

  lcd.begin(20,4); 

    WiFi.mode(WIFI_STA);   

    WiFi.begin(ssid,pass);  

   

  ThingSpeak.begin(client); 

    

    //connect to WiFi 

    Serial.print("Connecting to: "); Serial.println(ssid); 

    WiFi.begin(ssid, pass); 

    while (WiFi.status() != WL_CONNECTED) {   

    } 

    Serial.println("\nWiFi connected\n"); 

     

    ThingSpeak.begin(client); //initialize ThingSpeak 

} 

 

void loop() { 

    waktu(); 

lcd.setCursor(11,3); 

lcd.print(menit); 

lcd.print(" "); 
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lcd.setCursor(14,3); 

lcd.print(detik ); 

lcd.print(" "); 

 

  float h = dht.readHumidity(); 

  float t = dht.readTemperature(); 

  float hh = dht1.readHumidity(); 

  float tt = dht1.readTemperature(); 

  float hhh = dht2.readHumidity(); 

  float ttt = dht2.readTemperature(); 

 

 

  rata_rata_suhu = (t+tt)/2; 

  rata_rata_RH =  (h+hh)/2;  

   

      

    

if ((rata_rata_RH <86)) {digitalWrite(kon1, HIGH); 

lcd.setCursor(0,3);lcd.print("ON"); lcd.print(" ");}  /// pompa RH 

else if ((rata_rata_RH >89)) {digitalWrite(kon1,LOW); 

lcd.setCursor(0,3);lcd.print("OFF"); lcd.print(" "); }  /// pompa RH 

 

if ((rata_rata_suhu <34)) {digitalWrite(kon3, LOW); 

lcd.setCursor(7,3);lcd.print("OFF"); lcd.print(" ");}    //kipas   

else if ((rata_rata_suhu >35)) {digitalWrite(kon3,HIGH); 

lcd.setCursor(7,3);lcd.print("ON"); lcd.print(" "); }  // kipas 

 

if ((rata_rata_suhu <27)) {digitalWrite(kon2, LOW); 

lcd.setCursor(7,3);lcd.print("ON"); lcd.print(" ");}    //lampu   

else if ((rata_rata_suhu >28)) {digitalWrite(kon3,HIGH); 

lcd.setCursor(7,3);lcd.print("OFF"); lcd.print(" "); }  // lampu 

 

 

lcd.setCursor(0,0); 

  lcd.print("__Reskyanto  ari__"); 

   

 lcd.setCursor(0,1); 

  lcd.print("RH ="); 

  lcd.setCursor(4,1); 

  lcd.print(rata_rata_RH,1); 

  lcd.print("%"); 

   lcd.print("  "); 
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  lcd.setCursor(10,1); 

  lcd.print("T ="); 

  lcd.print(rata_rata_suhu,1); 

  lcd.write((char)223); 

  lcd.print("C"); 

   lcd.print(" "); 

 

   

 

   lcd.setCursor(0,2); 

  lcd.print("RH2="); 

  lcd.setCursor(4,2); 

  lcd.print(hhh,1); 

  lcd.print("%"); 

  lcd.print(" "); 

  lcd.setCursor(10,2); 

  lcd.print("T2="); 

  lcd.print(ttt,1); 

  lcd.write((char)223); 

  lcd.print("C"); 

  lcd.print(" "); 

   

if ( detik ==00)  && ( menit ==15)    {   

  ThingSpeak.setField(1, rata_rata_RH); 

  ThingSpeak.setField(2, rata_rata_suhu); 

  ThingSpeak.setField(3,  hhh); 

  ThingSpeak.setField(4, ttt);} 

  

   

  // write to the ThingSpeak channel 

  int x = ThingSpeak.writeFields(channel, apiKey); 

  if(x == 200){ 

    Serial.println("Channel update successful."); 

  } 

  else{ 

    Serial.println("Problem updating channel. HTTP error code " + String(x)); 

  } 

   

    delay(1000); 

} 


