LAMPIRAN

Lampiran 1 Program Alat

Program Keseluruhan

#include <Wire.h>

#include <RTClib.h>

#include <LiquidCrystal I2C.h>
LiquidCrystal I2C lcd(0x27,16,2);

#include <DHT.h>

DHT dhtl (2, DHT11);
DHT dht2 (3, DHT11);
DHT dht3 (4, DHT11);
DHT dht4 (5, DHT11);

RTC DS3231 rtc;

const int kipasl = 6;
const int kipas2 = 7;
const int kipas3 = 8;
const int kipasd4 = 9;
const int heaterPin = 10;

const uint8 t OFF=HIGH, ON=LOW;

int jam, menit, detik;

float Sr, sl,s2,s3,s4, Kr,kl,k2,k3,k4;

void setup() {
pinMode (heaterPin, OUTPUT) ;
pinMode (kipasl, OUTPUT) ;

pinMode (kipas2, OUTPUT) ;



pinMode (kipas3, OUTPUT) ;

pinMode (kipas4, OUTPUT) ;

digitalWrite (heaterPin, HIGH) ;

digitalWrite (kipasl, HIGH);

digitalWrite (kipas2, HIGH);

digitalWrite (kipas3, HIGH);

digitalWrite (kipas4, HIGH);

Serial.begin(9600) ;

lcd.begin () ;

lcd.backlight () ;

if (! rtc.begin()) {
Serial.println ("RTC tidak terbaca");

while (1);

}

//uncomment to set RTC

//rtc.adjust (DateTime (2024, 1, 25, 9, 30, 0));

if (rtc.lostPower()) {
//atur waktu sesuai waktu pada komputer
//rtc.adjust (DateTime(F(_DATE ), F(_ TIME )));
//atur waktu secara manual
// January 25, 2024 jam 10:0:00
//rtc.adjust (DateTime (2024, 1, 25, 10, 0, 0));

}

dhtl.begin () ;

dht2.begin () ;

dht3.begin();

dht4.begin () ;



}

void loop () {

DateTime now = rtc.now();
jam = now.hour () ;
menit = now.minute() ;

detik = now.second();

Serial.println (String(jam)+"':"+
String(menit)+': "'+
String(detik));

Serial.println ()

k1l = dhtl.readHumidity ()

sl

dhtl.readTemperature() ;
k2 = dht2.readHumidity () ;

s2 = dht2.readTemperature() ;

k3 dht3.readHumidity () ;

s3

dht3.readTemperature () ;
k4 = dht4.readHumidity () ;
s4 = dht4d.readTemperature();
Kr= (kl1+k2+k3+k4)/4;
Sr= (sl+s2+s3+s4)/4;
Serial.println("K1l: "+String(kl)+

" Sl: "+String(sl));
Serial.println ("K2: "+String(k2)+

" S2: "+String(s2));
Serial.println ("K3: "+String(k3)+

" S3: "+String(s3));
Serial.println("K4: "+String(k3)+

" S4: "+String(s4d));



Serial.println ("Kr: "+String(Kr)+

" Sr: "+String(Sr));

lcd.setCursor(0,0);

led.print ("Jam ") ;

if (jam<10) { lcd.print('0");}
lcd.print (jam); lcd.print(':"');
if (menit<10) { lcd.print('0");}
lcd.print (menit); lcd.print(':");
if (detik<10) { lcd.print('0');}
lcd.print (detik) ;
lcd.setCursor(0,1);

lcd.print ("Kr: Sr: c");
lcd.setCursor(14,1);

lcd.print ((char)223);
lcd.setCursor(4,1);
lcd.print (Kr, 0);
lcd.setCursor(11,1);

lcd.print (Sr,0);

1f (menit>30) menit=menit-30;
lcd.setCursor (13,0);
lcd.print ("H") ;
if (menit<10) lcd.print("0");
lcd.print (menit+1);
if (menit<=5) {

if (Sr > 30.0) {

heater (OFF) ;

kipas (ON) ;



}
else 1f(Sr < 29.0) {
heater (ON) ;

kipas (OFF) ;

}

else if(menit>5 && menit<=10) {
if (Sr >= 28.0) {
heater (OFF) ;
kipas (ON) ;
}
else 1if(Sr < 27.0) {
heater (ON) ;

kipas (OFF) ;

}

else if(menit>10 && menit<=30) {
if(Sr >= 26.0) {
heater (OFF) ;
kipas (ON) ;
}
else 1f(Sr < 25.0) {
heater (ON) ;

kipas (OFF) ;

}
delay (1000) ;



void heater (uint8 t state) {
digitalWrite (heaterPin, state);

}

void kipas(uint8 t state) {
digitalWrite (kipasl, state);
digitalWrite (kipas2, state);
digitalWrite (kipas3, state);

digitalWrite (kipas4, state);



Lampiran 2 Alat Penelitian

1. Pengujian Kipas 1, 2, 3 dan 4




3. Pengujian Kipas 2.4, 3.4,1.2.3,1.2.4,1.34,2.34dan 1.2.3.4
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4. Pengujian Pendingin

5. Pengujian Keseluruhan




Lampiran 3 Datasheet

1. Arduino Uno

% Arduino= UNO R3

Product Reference Manual
SKU: ADDD06E

ARDUING

(o O

Description

The Arduino® UNO R3 is the perfect board to get familiar with electronics and coding. This versatile development
board is equipped with the well-known ATmega328P and the ATMega 16U2 Processor.

This board will give you a great first experience within the world of Arduino.

Target areas:

Maker, Introduction, industries
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2. RTC (Real Time Clock)

DE3z3
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DS2231 Extremely Accurate [2C-Integrated
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DE3231 Exiremely Accurate [2C-Integrated
RTCMC XN rystal

Pushbutton Reset Timing
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DS3231 Extremely Accurate 12C-Integrated
RTC/TCXO/Crystal

Data Tranafer on 12C Serial Bus
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DS3231

Handling, PCB Layout, and Assembly
The DS3231 package contains a quartz tuning-fork
crystal. Pick-and-place equipment can be used, but
precautions should be taken to ensure that
excessive shocks are avoided. Ultrasonscceaning should be
avoided 10 prevent damage to the crystal,

Avoid running signal traces under the package, unless
a ground plane is placed between the package and the

Pin Configuration

Extremely Accurate 12C-Integrated
RTC/TCXO/Crystal

signal line. Al N.C. (no connect) pins must be connacted
10 ground.

Moisture-sensitive packages are shipped from the
factory dry packed. Handling instructions sted on the
package label must be followed 1o prevent damage during
reflow. Refer to the IPC/JEDEC J-STD-020 standard for
moisture-sensitive device (MSD) classifications and refiow
profiles. Exposure 1o reflow is kmited to 2 times maximum.

Ordering Information

TOPVEW
wie 7] ° i8] st
vee [2] DES
ME 14) Vs
mr[d] osa2a [Foe
we [5] 7] uc
we [€] mps
xe [T (i nc
we [E] 3] uc
s0

PART TEMP RANGE PIN-PACKAGE
DSa2M1se 0°C to +70°C 16 SO
DS32318N# 40°C %0 +85°C 16 SO

#Denotes an RaMS-compéant device that may include lead
(Pb) that is exempt undar RoMS requiraments. The jead finish
/sJESDQ?claqorya!. and is compatitie with both lead-based

and lead-free pr A ¥ anywhere on the fop
MMSMM&MMA

Package Information

For the latest ocuthne and land pattemns

Mnujpbm rated.c es. Note
it > '8 or ¥ e package ook oxicates TOhE wae

mu demy:l:vuldiﬂu‘fnmﬁ:m but

Chip Information
SUBSTRATE CONNECTED TO GROUND
PROCESS: CMOS

g pertains 1o e package regardiess of RoMS status.

PACKAGE | PACKAGE | OUTLINE LAND
TYPE CODE NO. PATTERN NO.
1650 | wewz | zigom | s |




3. Modul Relav 4 Chanel

Handson Technology

User Guide
4 Channel 5V Optical Isolated Relay Module

This 1s a LOW Level 5V d.channel relay mterface board, and each channel needs a 15-20mA
driver current. [t can be used to control varous appliances and equipment with large current.
It is equapped with high-current relays that work under AC250V 10A or DC30V 10A. It has
a standard mterface that can be controlled directly by mucrocontroller. This module =
oplically 1solated from high voltage sade for safety requirement and abo prevent ground loop
when interface to microcontroller.

Briel Data:

Relay Maximum osmpur: DC 30V/I0A, AC 250V/10A
4 Chasel Relay Moduk with Opto-coupler. LOW Level Trigger expazsion board, which is
compatible wh Arduino control board.

¢ Standard interface that can be controlied directly by microcontroller ( 8051, AVR, *PIC, DSP,
ARM, ARM, MSPS30, TTL bogic).

e Relay of high quality Jow noise relays SPDT. A comumon temusal o normally opea, one
somally closed temumal

o  Opto-Coupler isolation, for high voltage safety and prevent ground loop with mxcrocostsolier.
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It & sometines possible o use this relay boards with 5.3V signake, if the JO-YOT (Relay Power) i provided
from & +3% supply and the VOU 10 IOVOC jomper is removed That 5Y relay supply could be totally
tolated from the 33 device, or hove o common growsd if opie-isolotion is o peeded. 1§ used with
wolated 3.3% sgmals, ¥WOU | To the mput of the opto-solater, e o the [N pins) should be connected s the
33V device's +5.3% supply.

HOTE: Some Raspberry-Pi meers have found thet some relays are reliable smd others do mol actume
sometimes. [1 may be necessary to change the value of Bl from 1000 ohms io something ke 2200 ohms, or
sopply +3% 10 the VO connection

HWOTE: The digital inputs from Arduing are &ctive LOW: The relay scosates and LED lights when the inpui
pim is LOW, e funes ofTon HIGH.

Modube Lavoul:
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e———43, 4 miny——
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Supply vohisge o the coilll and some currents will pass through the coil thus generating the elestromagmetic
efffect. So the armaiure overcomes the ension of the spring ond is aitrecied 1o the core, thus closing the
moviEg contact of the armavare and ihe sormally open (M) coniact or vou may say releasing the former
and the nomally closed (MO) compet. After the coil is de-energired, the elecromagnedic force disapresrs
and the smaiure moves back io the onginal postion, releasing the moving contact and normally chesed
oomnet. The closing and releasing of the comiacis resulis in power on and off'of the cipowi.

Imprui:

VOO Comnmected vo positive supply volage | sepply power sccording o relay volizge)

GAND : Comnected to sapply growmd.

IM1: Signal riggering terminal 1 of relay modale

IM2: Signal riggering terminal 2 of relay modale

IM3: Signal riggering terminal 3 of relay modale

IM4: Signal riggering terminal 4 of relay modale

Chulpui:

Ench module of dee relay has one MC (mormally close), one MO {normally open) and one OOM (Common)
termingl. So there are 4 BC, 4 NO and 4 OOM of the channel relay im total NC stands for the nommal close
port comnet and the sate withoul power. NO sands for the momal open pont contact aed the stae with
power. COM means the comnmon pon. You can choose NC pont or MO pont according o whether power ar
mL

Tesling Selup:
When a low lzvel is sopplied to signal terminal of the 4-channel relay, the LED @ the outpu temanal will

light up. Onherwise, @ will um off If & periodic high and low level is sopplied o the sigral terminel, vou
cam see the LED will cycle between an and off

Eor Anduine:
Siep 1

Commeot the sigmal temminal IN1. [N2, IM3 & M4 of d-channel relay 1o digital pim 4, 5, &, T of the Arduine
Uno or ATMega? 360 board, ard connect an LED oi the output terminal

IM1= 4 N2> & DNE=0; N7




4. Sensor Suhu DHT11

Each DT11 element is strictly calibvated in the laboratory that & exteesely accurate on
Pamidity Glibration. The calieation coefficients Jre stoved a5 programends in the OTP memory,
which ane used by the sendor's intermal Sgnal detecting process. The siegle wire serial interface
makes System integration quick and easy. Its small sire, low power Conmumption and up-to-20
mater dgnal transmission making it the Best choke for vanous applcations, incluSng those
most demanSng ones. The comgonent is 4-pin dngle row pin package. It is comvenient to

CONNOCT 2nd spacial packages Can De provided according 10 SIS’ MOQUISE.

2. Technical Specifications:

Overview:

nem Maasurement | Humisity Temparatwe | Resclution Package
Range Accuracy Accuracy

OKT11 20-90%RH T L2 1 aminSingle
050 7T Row
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3. Typlcal Application (Figure 1)

woo woo
K, 1Pin
MCU | =—2—22| DHT11
4Pi
GHD

Figure 1 Typical Application
Kot AP = Null; MO = Micro-oomgabar Unita oF singhs chip Comngetir

WA thi connacting callo is shorisr than 20 satres, & 5K pull-up msishor is recomimedod;

wihin this connecting calds is keger tham 30 metnes, Choose 2 appropiats poll up sk 2
i i

4. Power and Pin

DHT11% poser spely it 3.5.5% DC. Wihis power & supplied o Tha sansor, oo ot sesd any
INSTFLCT 0N CO Chi SERS07 in withis one Seoomd i onder 10 paks the unstable stabs. One
capacitee valued 1006F can b added bteaes WOD and GHID for povwe Tlteving,

5. Communbcation Process: Serial Interface [Single-Wire Two-Way)

Single-bes data Tormat & uked for CoMeReniCalion and synchronimton Babween BOU
DHT11 sareor. Ona COMMmNiCaE N proceEs it aboot 4

Data coesicts of decimal and integral parts. & Com@lone data Transwicion i 406IL and the
LREOT Lol Bights da1a bt firct

Darta Teserian: BEE intsgral AH data + Sbit dedeal RH datas + Sbit intagral T daim + Bbin dedmal T
it + bt chisdk susn. B the data transmission & right, the check-um should B tha Last St of

“EINt isCogral BH data « BNl d ociwal BH data « B intagral T dat + Shit dedeal T data™.



5. LCD (Liquid Crystal Display)

Datasheet

Product features:

The 12C 1602 LCD module is a 2 line by 16 character display interfaced to an 12C
daughter board. The 12C interfiasce only requires 2 data connections, +5 VDC and GND

1o operate

Fot in depth information on 12C interface and history, visil: hitp:\www. wikipedia/wikii2c

Specifications:
2 Ines by 16 character
12C Address Range 0x20 1o Ox27 (Defauk=0x27, addressabie)
Operating Voltage 5 Vdc
Backight White
Contrast Adjustable by poteriometer on [2c merface
Sie 80mm x 36mm x 20 mm
Viewabie area G8mm x 16mm
Power:

The device is powered by a single 5Vdc connecon.



Pinout Diagram:

Pin/Control Descriptions:

SaosY & Logic ground

|2 Digtal YO 3 or 22X (warmd recess |
2 Sacay s ine
(4 Save Cocx ine
|40 Oplony s00ess See0ion 43 - 3ee DOOW
14l Dptons s ess SR 47 - 468 DEkrW
;A2 Optone address soesion AL - see Delow
| Beceigst | Javpaced - enatie backight, Open - daatle becthohl
Contrant Azual for zewt rewnz
Addressing:
m * * |

:Jn:w | Open | Ogen | tn¥ .

Jurpet | Jumger | Open | D24

jurpar | Open | Jumper | ™22

Opan | Jemger | Jumger | 2t

ATt | demper | mper | Q20



Software:

[Derwriaad the required LCD Arduing ™ bbrary lor Bhes dessos fromc
R T T P Y et

Feplace curmend liguid crystial By found in the Anduing library direciony with the abose
dbcie: Fae s Do saamphes rchedec with thes By, b gare o changs: sodeas. do [T

Smple scampls yaing blrary akaores

finclude «Hird.hs
Slnclude <LiguldCrywlal 2305
Filf deficed (AADUIIRG) &dé ARDOUING e 100

fdefine printByteisrsa) writsl{arsal,
Nl

fdefine printbytasdacg] prloliatcgm , ODTTH)

fandif

Liquidcrpacal T 1od00xdd, 16,35, JF ast the LD addreas to @27 for a
flonare and 27 1i=q diaplay

'E'n-‘ld antupi)

lod.inin sy A Lnltlalize tha led
lod. baeckl 1]
lod.clsari]

e lay (Akake
fordlnt 1 = 0 Lz 37 1as4]

Led. backiight{l;

o Lay {2500

led . nclimcikl (A
dnlapi{ k],

Lol e light () ;

1.}-&1:1 L= ()

Ent w=0;

Led . olear(h

Lod . pebCuresar (2, &1y /f8kart at charsokter ¢ aon lip= ©
led. print (*Hello Earld®lr

Loed, petCursorin, Bl ; f/8tart at character ¢ on lipe 1
liod.print |® '

delay (30950 JiWalt 3 s=coods

Led . clmarih g

Iod, mebCurear (0,3 f/5Eart st charscber @ an lies O
Led . psint |"Curscr Elink=)g

Lesd . Blinke |

dalay (2000} ;

Lol . pacOursar (0, 3 ;

Led print | "Curdcr sanlink=);

Lol neBl s () ;

Salay (2080} ;



Lampiran 4 Kartu Monitoring Bimbingan

1. Kartu Monitoring Bimbingan Proposal







2. Kartu Monitoring Bimbingan Hasil (Skripsi)







