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ABSTRAK

PROTOTYPE SMART ELECTRIC TROLLEY MENGGUNAKAN SISTEM
PENGEREMAN OTOMATIS BERBASIS WEMOS D1R1

Oleh:
Mufti Akbar Suprobo
30118015

Troli merupakan salah satu fasilitas penting dalam bandar udara.
Penggunaan troli di terminal bandar udara diperuntukan bagi penumpang atau
pengguna jasa yang membutuhkan alat angkut barang (bagasi). Pada umumnya troli
yang disediakan bandar udara digerakkan dengan cara di dorong (manual). Luasnya
terminal dan jauhnya jarak dari area parkir (curbside) menuju ruang tunggu
(boarding lounge) atau dari area kedatangan menuju area parkir merupakan alasan
dirancangnya prototipe troli elektrik. Tujuan dari prototipe ini adalah untuk
memudahkan penumpang membawa barang bagasi dalam jumlah banyak dengan
lebih efisien.

Ada 2 teknik pengujian yang digunakan untuk menguji kehandalan smart
electric trolley menggunakan sistem pengereman otomatis. Teknik pengujian yang
pertama adalah dengan cara berjalan lurus belok kanan dan berjalan lurus belok
Kiri. Pengujian ini bertujuan untuk membuktikan motor DC bekerja dengan baik.
Teknik pengujian yang kedua adalah berjalan lurus dengan adanya benda di depan
yang menghalangi troli. Pengujian ini membuktikan sistem pengereman otomatis
bekerja atau tidak.Dalam perancangan alat ini, penulis menggunakan motor DC
24V 350W sebagai motor penggerak, wemos d1rl sebagai pengendali dan pengolah
data, sensor ultrasonik sebagai sensor pendeteksi jarak, dan relay sebagai saklar
otomatis rem dan indikator led. Media penyimpanan energi listrik pada troli elektrik
ini menggunakan 2 buah baterai dirangkai secara seri dengan tegangan masing-
masing 12V -5 AH.

Dari pengujian yang telah dilakukan, prototipe troli elektrik ini dapat
mengangkut beban hingga 130 kg. Baterai dengan kapasitas 5 AH memiliki daya
tahan hingga hingga 4 jam 27 menit tanpa adanya beban pada troli dan 3 jam 5
menit dengan adanya beban sebesar 89 kg. Troli ini dapat berhenti dengan jarak
kurang dari 100cm dengan kecepetan rendah 3,3 km/jam.

Kata kunci : Troli Elektrik, Motor DC 24V 350W, Wemos D1R1, Sensor
Ultrasonik, Relay



ABSTRACT

PROTOTYPE SMART ELECTRIC TROLLEY WITH AUTOMATIC
BRAKING SYSTEM WEMOS D1R1 BASED

By :
Mufti Akbar Suprobo
30118015

Trolley is one of the important facilities in the airport. The use of trolleys at
airport terminals is intended for passengers or service users who need a means of
transporting goods (baggage). In general, the trolley provided by the airport is
moved by pushing (manual). The size of the terminal and the long distance from the
parking area (curbside) to the waiting room (boarding lounge) or from the arrival
area to the parking area are the reasons for the design of the electric trolley
prototype. The purpose of this prototype is to make it easier for passengers to carry
large amounts of luggage more efficiently.

There are 2 testing techniques used to test the reliability of the smart
electric trolley using an automatic braking system. The first testing technique is to
walk straight, turn right and walk straight, turn left. This test aims to prove the DC
motor works well. The second test technique is to walk in a straight line with an
object in front blocking the trolley. This test proves the automatic braking system
works or not. In designing this tool, the author uses a 24V 350W DC motor as a
driving motor, Wemos d1rl1 as a controller and data processor, ultrasonic sensors
as distance detection sensors, and relays as automatic brake switches and led
indicators. The electrical energy storage media in this electric trolley uses 2
batteries arranged in series with a voltage of 12V — 5 AH each.

From the tests that have been carried out, this electric trolley prototype can
carry loads of up to 130 kg. The battery with a capacity of 5 AH has an endurance
of up to 4 hours 27 minutes without a load on the trolley and 3 hours 5 minutes with
a load of 89 kg. This trolley can stop at a distance of less than 100cm with a low
speed of 3.3 km/hour.

Keywords :  Electric Trolley, DC Motor 24V 350W, Wemos D1R1, Ultrasonic
Sensor, Relay
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Lampiran A. Standard Operational Procedure

PROTOTYPE SMART ELECTRIC TROLLEY MENGGUNAKAN
SISTEM PENGEREMAN OTOMATIS
BERBASIS WEMOS D1R1

Oleh :
Mufti Akbar Suprobo
NIT : 30118015

Standar Operasinal Prosedur (SOP) merupakan pedoman atau panduan
bagaimana melakukan suatu pekerjaan atau menggambarkan serangkaian instruksi
yang harus di lakukan.

Berikut ini merupakan prosedur untuk menggunakan alat “Prototype Smart
Electric Trolley Menggunakan Sistem Pengereman Otomatis Berbasis Wemos
DIR1”

1. Mengaktifkan Troli Elektrik

a. Mode Otomatis (Smart Key)
Dengan mendekatkan tubuh kita dengan sensor ultrasonik yang berada
di setir kemudi dengan jarak < 40cm.
b. Mode Manual
Dengan memutar kunci 45° ke arah kanan.
2. Menjalankan Troli Elektrik
Dengan menarik tuas gas hingga troli tersebut melaju secara perlahan.
3. Menghentikan Troli Elektrik
a. Mode Otomatis (Smart Brake)
Troli otomatis berhenti ketika bagian depan troli terdapat benda yang
menghalangi dengan jarak < 100cm.
b. Mode Manual

Dengan menarik tuas rem hingga troli tersebut berhenti secara perlahan



4. Fitur Denah Bandara
1) Menginstal aplikasi QR Code di Playstore atau Appstore pada
smartphone penumpang.
2) Pindai kode QR pada troli.
3) Kilik link tersebut untuk menampilkan denah bandar udara.



Lampiran B. Rancangan Anggaran Biaya
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Lampiran C. Datasheet

OVERVIEW DISPLAY ——————»

| DIRECT DEAL |[BUSINESS INTEGRITY]

Model/si s iR MY1016

Specification HMME | 200W 24V/36V | 250W 24V/36V | 300W 24V/36V | 350W 24V/36V
Unload current SR&WA | 1510 | s1612 | s1814 | <2014
Unloaded speed 2®N/rpm |~ 3300 3380 | 3400 | 3450
Rated torque S SEsE/N-m | 0.70 0.90 ; 1.04 | 122
Rated speed @E#®rpm | 2700 | 2750 | 2750 | 2750
Rated current SEMWA | s1067.1 | s13489 | s160107 | s18.7/125
Efficiency SRKK/% . 278 278 | 278 . e
Application HERM \ Scooter/Small Electric motorcycle HHE%E / Wl
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WIRING PARAMBRERS

DC Brush Motor Controller

Brake

Indicator

m—Chcrging port

. ——Power lock
Deraileur ' Brake liahts




DC Power Jack
7-12VDC Input

USB Micro-B Port
To Computer

D1/R1 Pinout

Reset Button

; (D15) /PWM /(12C) SCL - Serial Clock

(D14) /PWM/(12C) SDA - Serial Data
N/C
Ground

N/C (D13) Digital Pin 13/ PWM / (SPI) SCK
5V Output (D12) Digital Pin 12/ PWM / (SPl) MISO
Reset Input (D11) Digital Pin 11/ PWM / (SPl) MOSI
3.3V Output or Input (D10) Digital Pin 10/ PWM /(SPI) SS
5V Output (D9) Digital Pin 9/ PWM/TX1 /Built-in LED
Ground (D8) Digital Pin 8/ PWM
Ground

7-12V Output or Input

(D7) Digital Pin 7 /PWM/ MOSI

(D6) Digital Pin 6 /PWM/ MISO

Analog Pin 0 (A0)
N/C
N/C
N/C
N/C
N/C

(D5) Digital Pin 5 /PWM/ SCK
(D4) Digital Pin 4 /PWM/ SDA

@l (D3) Digital Pin 3/PWM /SCL

(D2) Digital Pin 2 /PWM
(D1) Serial Port TXD / Digital Pin 1/ PWM
(Do) Serial Port RXD / Digital Pin 0

Red numbers in paranthesis are the name to use when referencing that pin.

WEMOS
D1R1

D15
D14
GND
D13
D12
D11
D10
D9
D8
D7
D6
D5
D4
D3
D2
D1
DO

SCL

GPIOS

SDA

GPI104

SCK

GPIO14

MISO

GPI012

MOsI

GPIO13

Rx0*

SS

GPIO15

Tx0*

10K Pull down

GPI102

10K Pull up | Built in led |

GPI00

10K Pull up

MOSI

GPI013

MISO

GPI1012

SCK

GPI014

SDA

GPI04

SLC

GPIOS

GPIO16

Tx

GPIO1

GPIO3

WEMOS
D1R2

NodeMCU V0.9
Compatible

GPIO4
GPIOS

SCL

GPIOS

SDA

GPIO4

SCK

GPIO14

MISO

GPIO12

MOSI

GPIO13

Rx0*

SS

GPIO15

Tx0*

10K Pull down |

MOSI

GPIO13

Rx0*

MISO

GPIO12

SCK

GPIO14

GPIO2

Tx1

| 10K Pullup [Builtinled ]

| 10KPullup |

SDA

SLC




SRF05 - Ultra-Sonic Ranger

Technical Specification

Introduction
The SRFOS is an evolutionary step from the SRF04, and has been designed to increase flexibility, increase range,

and to reduce costs still further. As such, the SRF05 is fully compatible with the SRF04. Range is increased from 3
meters to 4 meters. A new operating mode (tying the mode pin to ground) allows the SRF05 to use a single pin for
both trigger and echo, thereby saving valuable pins on your controller. When the mode pin is left unconnected, the
SRFO05 operates with separate trigger and echo pins, like the SRF04. The SRFO05 includes a small delay before the

echo pulse to give slower controllers such as the Basic Stamp and Picaxe time to execute their pulse in commands.

Mode 1 - SRF04 compatible - Separate Trigger and Echo
This mode uses separate trigger and echo pins, and is the simplest mode to use. All code examples for the SRF04

will work for the SRF05 in this mode. To use this mode, just leave the mode pin unconnected - the SRF05 has an
internal pull up resistor on this pin.

5v Supply Programming pins.
Used once only to
Echo Output program the PIC chip
Trigger Input during manufacture.
Mode (No Connection)
ov Ground Do not connect to

these pins.

Connections for 2-pin Trigger/Echo Mode (SRF04 compatible)



Lampiran D. Wiring Diagram
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Lampiran E. Coding Arduino

//Mufti Akbar Suprobo

/IPROTOTYPE SMART ELECTRIC TROLLEY MENGGUNAKAN SISTEM

PENGEREMAN OTOMATIS BERBASIS WEMOS D1R1
//sebelum upload lepas sensor untuk kunci karena sering error

/IA sensor jarak troli
//B sensor jarak troli
//C sensor untuk kunci

const int trigPin = D6; //merah
const int echoPin = D7; //orange
const int trigPin2 = D5; //ungu
const int echoPin2 = D4; //biru
const int trigPin3 = D9; //orange
const int echoPin3 = D8; //merah
const int relay = DO;  //biru(kunci)
const int relay2 = D2;  //hijau(rem)
const int relay3 = D3; //kuning(led)

void setup() {
Serial.begin(9600);
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
pinMode(trigPin2, OUTPUT);
pinMode(echoPin2, INPUT);
pinMode(trigPin3, OUTPUT);
pinMode(echoPin3, INPUT);
pinMode(relay, OUTPUT);
pinMode(relay2, OUTPUT);
pinMode(relay3, OUTPUT);
Serial.printin("Deteksi Jarak");
delay(500);

}

void loop() {
int duration3, jarak3,posisi3=0;
digitalWrite(trigPin3, LOW);
delayMicroseconds(2);
digitalWrite(trigPin3, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin3, LOW);
duration3 = pulseln(echoPin3, HIGH);
jarak3 = (duration3/2) / 29.1;
Serial.print(jarak3);
Serial.printin(* cm--C");



delay (50);

int duration2, jarak2,posisi2=0,i;
digitalWrite(trigPin2, LOW);
delayMicroseconds(2);
digitalWrite(trigPin2, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin2, LOW);
duration2 = pulseln(echoPin2, HIGH);
jarak2 = (duration2/2) / 29.1;
Serial.print(jarak2);
Serial.printin(" cm--B");

delay (50);

int duration, jarak,posisi=0;
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin, LOW);
duration = pulseln(echoPin, HIGH);
jarak = (duration/2) / 29.1;
Serial.print(jarak);
Serial.printin(" cm--A");
delay (50);

if (jarak3 >=31) /1Jika jarak >=51 maka kunci off

{
digitalWrite(relay, LOW); //relay kunci otomatis

¥

else

{
digitalWrite(relay, HIGH); //relay kunci otomatis

ky

if ((jarak2 >=121) and (jarak >=121)) // Jika jarak a dan b >=121,maka rem
dan led tidak aktif

{

digitalWrite(relay2, LOW); /lrelay rem otomatis

digitalWrite(relay3, LOW); /lrelay led

}

if ((jarak2 <=120) and (jarak <=120)) // Jika jarak a dan b <=120, maka led

aktif
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{

digitalWrite(relay3, HIGH); /Irelay led
}
if ((jarak2 <=100) and (jarak <=100)) // Jika jarak a dan b <=100, maka rem
dan led aktif
{
digitalWrite(relay2, HIGH); /Irelay rem otomatis
delay (5000);
digitalWrite(relay2, LOW); /lrelay rem otomatis
delay (10000);
}
¥
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Lampiran F. Proses Pengerjaan
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Lampiran G.

Alat Keseluruhan
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