Lampiran 1
Tabel Waktu Penelitian

Bulan ke-1 Bulan ke-2 Bulan ke-3 Bulan ke-4

No. Keglatan t]2|3|4|1|2|3|4f1]|2|3[4]1]2]|3]4

1 [Survey Lapangan

2 |Penentuan Judul

3 |Studi Literatur

4 |Pengolahan Data

5 |Analisis dan Evaluasi

6 |Penyusunan Laporan
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Lampiran 2
Code Arduino IDE

#include <WiFi.h>

#include <FirebaseESP32.h>

#include "DHT.h"

#define DHTPIN 4

#define DHTTYPE DHT11

#define FIREBASE HOST "https://hidroponik-
erdi-default-rtdb.firebaseio.com/"

#define FIREBASE AUTH
"Z42J5MaXCVgudmeQh28mVDSwxK79ka5z068SvGCL"
#define WIFI SSID "Polopendem"

#define WIFI PASSWORD "musrit77"

FirebaseData firebaseData;
FirebaseJson json;

DHT dht (DHTPIN, DHTTYPE) ;
void setup() {

// put your setup code here, to run once:
Serial.begin (115200);
WiFi.begin(WIFI_SSID, WIFI PASSWORD) ;

while (WiFi.status() != WL CONNECTED)

{

// lcd.print(".");
delay (300);

}

Firebase.begin (FIREBASE HOST,
FIREBASE AUTH) ;

Firebase.reconnectWiFi (true);

//Set database read timeout to 1 minute
(max 15 minutes)



Firebase.setReadTimeout (firebaseData,

* 60);

//tiny, small, medium,

//Size and its write timeout e.g. tiny
(30s)

small (10s), medium

1000

large and unlimited.
(1s),

and large (60s).

Firebase.setwriteSizelLimit (firebaseData,

"tiny");
while (!Serial) {
delay (1) ;
}
Serial.begin(115200) ;
dht.begin () ;
pinMode (23, 0UTPUT) ;
pinMode (22, OUTPUT) ;
pinMode (21, OUTPUT)
pinMode (19, OUTPUT) ;
digitalWrite (23, HIGH
digitalWrite (22,HIGH
digitalWrite (21,HIGH
digitalWrite (19,HIGH

i

) ;
) ;
) -
)

i

’

pinMode (12, QUTPUT) ;
pinMode (14, 0UTPUT) ;
digitalWrite (12, LOW) ;
digitalWrite (14, LOW) ;

pinMode (27, 0UTPUT) ;
pinMode (26, OUTPUT) ;
digitalWrite (27, LOW) ;
digitalWrite (26, LOW) ;

String Lampu;
String Fan;
String Humidifier;

/ /POMPA

// VITAMIN
//HUMIDIFIER
//NOT

78



String Vitamin;
int indikator = 0;
String Mode;
String Tmp;

String Backup;
void loop () {

float h = dht.readHumidity () ;
float t = dht.readTemperature();
String Sh = String(t);

float p;

p = 6.24;

json.set ("Suhu", t);
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Firebase.updateNode (firebaseData, "/Sensor", js

on) ;
delay (100);
json.set ("RH", h);

Firebase.updateNode (firebaseData, "/Sensor", js

on) ;
delay (100);
json.set ("PH", p);

Firebase.updateNode (firebaseData,"/Sensor", js

on) ;
delay (100);

//

if (Firebase.getString(firebaseData,
"/Mode")) {

if (firebaseData.dataType() == "string")

Mode = firebaseData.stringData();



}
delay (100);
if (Mode == "1")
{

//
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if
(Firebase.getString (firebaseData, "/auto"))
if (firebaseData.dataType () ==
"string") |
Tmp =
firebaseData.stringData() ;
}
}
delay (100);
if (Sh<Tmp)
{
Serial.println("Lampu Panas");
digitalWrite (14,HIGH) ;
digitalWrite (12,HIGH)
Serial.println("Kipas Mati");
digitalWrite (27, LOW) ;
digitalWrite (26, LOW) ;
digitalWrite (21, LOW) ;
//HUMIDIFIER
}
else
{
Serial.println ("Lampu Redup");
digitalWrite (14, HIGH);
digitalWrite (12, LOW) ;

Serial.println("Kipas TInggi");

digitalWrite (27,HIGH) ;

{



digitalWrite (26,HIGH)
digitalWrite (21,LOW) ;

//HUMIDIFIER
}

!/
// fuzzyfikasi suhu
//
1f(T <= 25){
dingin = 1;
hangat = 0;
panas = 0;

}

else 1f(T >= 35){
panas = 1;

hangat = 0;
dingin = 0;

}

else 1f(T == 30) {
hangat = 1;
dingin = 0;

panas = 0;

}

else 1f((T > 25)&& (T < 30)){

hangat = (T - 25)/5;
dingin = 1-(T - 25)/5;
panas = 0;

}

else 1f((T > 30)&& (T < 35)){
panas = (T - 30)/5;

hangat = 1-(T - 30)/5;
dingin = 0;

}
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Serial.print ("panas= ");
Serial.println(panas);

Serial.print ("hangat= ");
Serial.println (hangat);
Serial.print ("dingin= ");

Serial.println (dingin) ;

//

// fuzzyfikasi gas

//

if(h <= 150) {
sedikit = 1;
sedang =
banyak =
}

else if (h >= 300) {
banyak =1
sedang = 0;
sedikit = 0;

}

else if(h == 200) {

banyak = 0;

sedang = 1;

sedikit = 0;

}

else 1if((h > 150)&&(h < 200)) {
sedang = (h - 150)/50;

sedikit = 1-(h - 150)/50;
banyak = 0;

}

else 1if((h > 200)&&(h < 300)) {
sedang = (h - 200)/100;

banyak = 1-(h - 200)/100;
sedikit = 0;

0;
0

i

’
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// Serial.print ("Sedikit= ");
// Serial.println(sedikit);
// Serial.print ("sedang= ");
// Serial.println(sedang);
// Serial.print ("banyak= ");
// Serial.println (banyak);

//

// fuzzy rule

//
//

1if((T <= 25

y&& (h <= 150)){ //1A

if(dingin < sedikit) {
1b = dingin;

}

else if(dingin > sedikit) {

1lb = sedikit;

}

else if (dingin
1b = sedikit;

}

hasillb
hasilsd
hasilke

sedikit) {



//
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else 1f((T <= 25 )&&(h > 150)&&(h < 200)) {
//1AB

if (dingin < sedikit) {

1bl = dingin;

}

else if(dingin > sedikit) {
1bl = sedikit;

}

else if(dingin == sedikit) {
1bl = sedikit;

}

if (dingin < sedang) {

1b2 = dingin;

}

else if(dingin > sedang) {
1b2 = sedang;

}

else if (dingin == sedang) {
1b2 = sedang ;

}

if(1bl < 1b2) {
hasillb = 1b2;

}

else 1if (1bl > 1b2) {
hasillb = 1bl;

}

else if (1bl == 1b2) {
hasillb = 1bl;



hasilsd = 0;
hasilke = 0;

/7

else 1f((T <= 25 )&&(h > 200)&&(h <
300)){ //1BC

if (dingin < sedang) {

1b = dingin;

}

else if(dingin > sedang) {

1b = sedang;

}

else if(dingin == sedang) {

1b = sedang;

}

if (dingin < banyak) {

sd = dingin;

}

else if (dingin > banyak) {
sd = banyak;

}

else if(dingin == banyak) {
sd = banyak;

}

hasillb 1b;
hasilsd sd;
hasilke = 0;
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//

else if ((T <= 25 )&&(h >= 300)){ //1C

if (dingin < banyak) {

sd = dingin;

}

else if (dingin > banyak) {
sd = banyak;

}

else if(dingin == banyak) {
sd = banyak;

}

hasillb = 0;
hasilsd = sd;
hasilke = 0;

/7

else 1f((T > 25 )&& (T < 30
150)){ //12A

if (dingin < sedikit) {
1bl = dingin;
}

) && (h <



87

else if(dingin > sedikit) {
1bl = sedikit;

}

else if(dingin == sedikit) {
1bl = sedikit;

}

if (hangat > sedikit) {

1b2 = sedikit;

}

else if (hangat < sedikit) {
1b2 = hangat;

}

else if (hangat == sedikit) {
1b2 = hangat;

}

1if (1bl < 1b2) {
hasillb = 1b2;

}

else if (1bl > 1b2) {
hasillb = 1bl;

}

else if(lbl == 1b2) {
hasillb = 1bl;

}

hasilsd =
hasilke

([l
o O
~ o~



/7

else if((T > 25 )&&(T < 30 )&&(h >
150)&&(h < 200)){ //12AB

if (dingin < sedikit) {

1bl = dingin;

}

else if(dingin > sedikit) {
1bl = sedikit;

}

else if(dingin == sedikit) {
1bl = sedikit;

}

if (dingin < sedang) {

1b2 = dingin;

}

else if(dingin > sedang) {
1b2 = sedang;

}

else if(dingin == sedang) {
1b2 = sedang;

}

if (hangat < sedikit) {

1b3 = dingin;

}

else if (hangat > sedikit) {
1b3 = sedikit;

}
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else if (hangat == sedikit) {
1b3 = sedikit;
}

if (hangat < sedang) {

sd = hangat;

}

else if (hangat > sedang) {
sd = sedang;

}

else if (hangat == sedang) {
sd = sedang;

}

if((1bl > 1b2)&&(1bl > 1b3)) {
hasillb = 1bl;

}

else 1if((1lbl > 1b2)&&(1lbl == 1b3)) {
hasillb = 1bl;

}

else 1f((1lbl == 1b2)&&(1lbl > 1b3)) {
hasillb = 1bl;

}

else 1f((1lbl == 1b2)&&(1lbl == 1b3)) {
hasillb = 1bl;

}

else 1if((1b2 > 1bl)&&(1b2 > 1b3)) {
hasillb = 1b2;

}

else 1if((1b2 > 1bl)&&(1b2 == 1b3)) {
hasillb = 1b2;

}

else if((1lb2 == 1bl)&&(1b2 > 1b3)) {



hasillb = 1b2;

}

else 1f((1b2 == 1bl)&&(1lb2 == 1b3)) {
hasillb = 1b2;

}

else 1f((1b3 > 1bl)&&(1b3 > 1b2)) {
hasillb = 1b3;

}

else 1f((1b3 > 1bl)&& (1lb3 == 1b2)) {
hasillb = 1b3;

}

else 1f((1b3 == 1bl)&&(1b3 > 1b2)) {
hasillb = 1b3;

}

else 1f((1b3 == 1bl)&&(1b3 == 1b2)) {
hasillb = 1b3;

}

hasilsd
hasilke

sd;

Il
o
~

//

else 1f((T > 25)&& (T < 30)&&(h > 200)&& (h
< 300)){ //12BC

if (dingin < sedang) {

1lb = dingin;

}

else if(dingin > sedang) {

1b = sedang;

}
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else if(dingin == sedang) {
1b = sedang;
}

if (dingin < banyak) {

sdl = dingin;

}

else if (dingin > banyak) {
sdl = banyak;

}

else if (dingin == banyak) {
sdl = banyak;

}

if (hangat < sedang) {

sd?2 = hangat;

}

else if (hangat > sedang) {
sd2 = sedang;

}

else if (hangat == sedang) {
sd2 = sedang;

}

if (hangat < banyak) {

ke = hangat;

}

else if (hangat > banyak) {
ke = banyak;

}

else if (hangat == banyak) {
ke = banyak;

}

if(sdl > sd2) {



hasilsd = sdil;

}

else 1f(sd2 > sdl) {
hasilsd = sd2;

}

else i1if(sd2 == sdl) {
hasilsd = sd2;

}

hasillb
hasilke

1b;
ke;

/7

else 1f((T > 25)&&(T < 30)&&(h >= 300)){
//12C

if (dingin < banyak) {

sd = dingin;

}

else if(dingin > banyak) {
sd = banyak;

}

else if(dingin == banyak) {
sd = banyak;

}

if (hangat > banyak) {

ke = banyak;

}

else if (hangat < banyak) {
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ke = hangat;

}

else if (hangat == banyak) {
ke = hangat;

}

hasilsd = sd;

hasilke = ke;
hasillb = 0;
}
//
else if ((T == 30) && (h <= 150)){ //2A

if (hangat > sedikit) {

1b = sedikit;

}

else if (hangat < sedikit) {
1b = hangat;

}

else if (hangat == sedikit) {
1b = hangat;

}

hasillb = lb;
hasilsd = 0;
hasilke
}

I
o
~

//

else if ((T == 30) && (h > 150) && (h <
200)){ //2nB



if (hangat < sedikit) {

1b = hangat;

}

else if (hangat > sedikit) {
1b = sedikit;

}

else if (hangat == sedikit) {
1b = sedikit;

}

if (hangat < sedang) {
sd

hangat;

else if (hangat > sedikit) {
sd = sedikit;

else if (hangat == sedikit) {
sd = sedikit;
}
hasillb = lb;
hasilsd = sd;
hasilke = 0;
}
//
else if ((T == 30) && (h > 200) && (h

300)){ //2BC
if (hangat < sedang) {
sd = hangat;
}
else if (hangat > sedang) {
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sd = sedang;

}

else if (hangat == sedang) {
sd = sedang;

}

if (hangat < banyak) {
ke
}

else if (hangat > banyak) {

ke = banyak;

}

else if (hangat == banyak) {
ke = banyak;

}

hangat;

hasilsd = sd;

hasilke = ke;
hasillb = 0;
}
//
else if ((T == 30) && (h >= 300)){ //2C

if (hangat < banyak) {

ke = hangat;

}

else if (hangat > banyak) {
ke = banyak;

}

else if (hangat == banyak) {
ke = banyak;

}



hasilke = ke;
hasilsd 0;
hasillb = 0;

/7

else 1if ((T > 30) && (T < 35) && (h <=
150)){ //23A

if (hangat < sedikit) {

1b = hangat;

}

else if (hangat > sedikit) {

1b = sedikit;

}

else if (hangat == sedikit) {

1b = sedikit;

}

if (panas < sedikit) {

sd = panas;

}

else if (panas > sedikit) {
sd = sedikit;

}

else if (panas == sedikit) {
sd = sedikit;

}

hasillb 1b;
hasilsd = sd;
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hasilke = 0;

}
//

else if ((T > 30) && (T < 35) && (h > 150)
&& (h < 200)){ //23AB

if (hangat < sedikit) {

1b = hangat;

}

else if (hangat > sedikit) {

1b = sedikit;

}

else if (hangat == sedikit) {

1b = sedikit;

}

if (hangat < sedang) {

sdl = hangat;

}

else if (hangat > sedang) {

sdl = sedang;

}

else if (hangat == sedang) {

sdl = sedang;

}

if (panas < sedikit) {

sd2 = panas;

}

else if (panas > sedikit) {

sd2 = sedikit;

}

else if (panas == sedikit) {



//
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sd2 = sedikit;
}

if (panas < sedang) {
ke = panas;
}

else 1if (panas > sedang) {

ke = sedang;

}

else if (panas == sedang) {
ke = sedang;

}

if (sdl < sd2) {
hasilsd = sd2;

}

else 1f (sdl > sd2){
hasilsd = sdil;

}

else if (sdl == sd2) {
hasilsd = sdl;

}

hasilke = ke;
hasillb = lb;
}

&&

else 1if ((T > 30) && (T < 35) && (h > 200)
(h < 300)){ //23BC

if (hangat < sedang) {

sd = hangat;

}
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else if (hangat > sedang) {
sd sedang;

else if (hangat == sedang) {
sd = sedang;

if (hangat < banyak) {

kel = hangat;

}

else if (hangat > banyak) {
kel = banyak;

}

else if (hangat == banyak) {
kel = banyak;

}

if (panas < sedang) {

ke2 = panas;

}

else if (panas > sedang) {
ke2 = sedang;

}

else if (panas == sedang) {
ke2 = sedang;

}

if (panas < banyak) {

ke3 = panas;

}

else if (panas > banyak) {
ke3 = banyak;

}

else if (panas == banyak) {
ke3 = banyak;
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if ((kel > ke2) && (kel > ke3)){

hasilke
}
else if
hasilke
}
else if
hasilke
}
else if
hasilke
}
else if
hasilke
}
else if
hasilke
}
else if
hasilke
}
else if
hasilke
}

else if
hasilke
}

else if
hasilke
}

else if
hasilke

= kel;

((kel
= kel;

((kel
= kel;

((kel
= kel;

((ke2
= ke2;

((ke2
= ke2;

((ke2
= ke2;

((ke2
= ke2;
((ke3

= ke3;

((ke3
= ke3;

((ke3
= ke3;

> ke2) && (kel == ke3)){
== ke2) && (kel > ke3)){
== ke2) && (kel == ke3)) {
> kel) && (ke2 > ke3)){

> kel) && (ke2 == ke3)) {
== kel) && (ke2 > ke3)){
== kel) && (ke2 == ke3)){
> kel) && (ke3 > ke2)){

> kel) && (ke3 == ke2)){

== kel) && (ke3 > ke2))/{
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}

else if ((ke3 == kel) && (ke3 == ke2)){
hasilke = ke3;

}

hasilsd = sd;
hasillb
}

I
o
~

//

else 1f ((T > 30) && (T < 35) && (h >=
300)){ //23C

if (hangat < banyak) {

kel = hangat;

}

else if (hangat > banyak) {

kel = banyak;

}

else if (hangat == banyak) {

kel = banyak;

}

if (panas < banyak) {

ke2 = panas;

}

else if (panas > banyak) {
ke2 = banyak;

}

else if (panas == banyak) {
ke2 = banyak;

}

if (kel < ke2){
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hasilke = ke2;

}

else if (kel > ke2){
hasilke = kel;

}

else if (kel == ke2){
hasilke = kel;

}

hasilsd = 0;

hasillb = 0;

}

//

else if ((T >= 35) && (h <= 150)){ //3A

if (panas < sedikit) {
sd = panas;

}

else if

(panas > sedikit) {

sd = sedikit;

}

else if

(panas == sedikit) {

sd = sedikit;

}

hasilsd
hasillb
hasilke
}

}

else if

{

= sd;

([ .
e}
~ o~

(Mode == "0")
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if
(Firebase.getString (firebaseData, "/Fan")) {
if (firebaseData.dataType() ==
"string") |
Fan =
firebaseData.stringData() ;
}
}
delay (100);
Serial.println(Fan);
if (Fan == "225")
{
Serial.println ("Kipas TInggi");
digitalWrite (27,HIGH) ;
digitalWrite (26,HIGH) ;
}
else if (Fan == "150")
{
Serial.println ("Kipas Sedang");
digitalWrite (27,HIGH) ;
digitalWrite (26, LOW) ;
}
else 1if (Fan == "0")
{
Serial.println ("Kipas Mati");
digitalWrite (27,LOW) ;
digitalWrite (26, LOW) ;

//

if
(Firebase.getString (firebaseData, "/Lampu"))

{



if (firebaseData.dataType() ==
"string") {
Lampu =
firebaseData.stringData() ;
}
}

delay (100) ;
Serial.println (Lampu) ;
if (Lampu == "180")

{
Serial.println ("Lampu Panas");
digitalWrite (14,HIGH);
digitalWrite (12,HIGH) ;

}

else if (Lampu == "90")

{

Serial.println ("Lampu Sedang");

digitalWrite (14, LOW) ;
digitalWrite (12,HIGH)

}

else if (Lampu == "0")

{
Serial.println ("Lampu Redup");
digitalWrite (14,HIGH) ;
digitalWrite (12, LOW) ;

//

104

if
(Firebase.getString (firebaseData,
"/Humidifier™)) {

if (firebaseData.dataType() ==
"string") {
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Humidifier =
firebaseData.stringData() ;
}
}
delay (100);
Serial.println (Humidifier);
if (Humidifier == "1")
{
Serial.println ("Semburan Aktif");
digitalWrite (21, LOW) ;
//HUMIDIFIER
}
else if (Humidifier == "Q0")
{

Serial.println ("Semburan Tidak

Aktf");
digitalWrite (21,HIGH) ;

//HUMIDIFIER

}
//

if
(Firebase.getString (firebaseData,
"/Vitamin")) {

if (firebaseData.dataType() ==
"string") {

Vitamin =
firebaseData.stringDatal() ;
}
}
delay(100);
if (Backup != Vitamin)
{

Serial.println (Vitamin) ;



VITAMIN
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Serial.print ("Vitamin memberikan

Serial.print (Vitamin) ;
Serial.println(" ml");
digitalWrite (22, LOW); // VITAMIN
int liter;

liter = Vitamin.toInt () ;

(liter * 10);

liter * 5;

delay (liter);

digitalWrite (22,HIGH); //

liter

liter

Backup = Vitamin;
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Lampiran 3
Code APP Inventor

FRAME LOGIN

(=)

Fr = 11 11
oo W)~ Wledmin Bl L=t i Tococ - e[~ - Wi |

20 Labell - M Text - WU & Username atau Password benar Ji¢
set : o "0
open another screen screenName  © "

20 Labell - W Text - WU 4 Username atau Password salah |
| set - LI Masukkan Ulang J§
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FRAME PILIHAN MENU

MONITORING

KONTROLLER

when Click
[ of)en another screen screenName  * :

when Click
do Lﬁen another screen screenName  * LUGLERGGHGED ©
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FRAME MONITORING

MONITORING SISTEM

SUHU

] 40°c

KELEMBAPAN

45 RrH

(

when Click

do | open another screen screenName

LLEUN FirebaseDB1 - BOEIETEEDTEL)
doRolIEEN get TN (60 © €T
then set (EITEFED - UKD to | gt (EITED
sseith ot D |G "G |
then " set (EIEEED . A8 to | et (EITRD
S
seel ) oot TR OB "G |
then :et Label9 - M Text - WOME 20 value - |
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FRAME KONTROL AUTO

when (IR Cick
PP gicbalsui -
then | st [EEIETIRD o
e

F EETE -0

then | =t (IR o
" pel (MRS ¢ (DD

. =0t [ECEERD - RS o | gd FEEETTES

when Click
g0 coll [ETTTTGIGE Store\alue

when [EFTTIERD Click
do el SloreVale

tag
waihisToSlors

set. (XTSRS . (EEEITED 1o |

L Clock1

t [ ot QECNETEFED - GED o

pallern

g
waleToShone:
el SlereVale

Loy

walueToShone:
L Buitand - J Friabled - )]
\_EIIE;'."IE'A".'--= higraundCaler - ey

cal [EEIED FormaiDaleTime

s Ll

B My s o




FRAME KONTROL MANUAL

MODE KENDALI

Kecepatan Kipas (RPM)

Rendah @ Sedang @

Intensitas Lampu Pijar (Lux)
? Reap @ Sedang @

Humidifier ®
O

111




112

Lampiran 4

Hasil Evaluasi Ujian Skripsi

UNIVERSITAS MUHAMMADIYAH SURABAYA
FAKULTAS TEKNIK
Program Studi Teknik Mesin, T. Elekiro, T. Sipil, T. Perkapalan, Arsitektur,
D3 T. Komputer & T. Industri.
M. Sutorejo 59 Telp. (031) 38 1-1966 Fax. (03 1) 381-3096 Surabaya

Hasil Evaluasi Ujian Skripsi

Nama Mahasiswa : Tn Erdy Agung Prabowo
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