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ABSTRAK

IMPLEMENTASI INTERNET OF THINGS UNTUK PEMANTAUAN DAYA
KELUARAN SEL SURYA TEROPTIMALISASI LENSA CEMBUNG DAN
PENINJAUAN TEMPERATUR

Oleh :
RACHMAD ARIANTO ANWAR
NIT. 30118019

Panel surya adalah alat yang terdiri dari sel surya yang mengubah cahaya
menjadi energi listrik. Panel surya sering disebut sel photoVoltaic yang dapat
diartikan sebagai “cahaya listrik”. Sel surya sebagai penghasil energi listrik dari
sinar matahari secara langsung saat ini masih memberikan daya keluaran yang
relative kecil. Diperlukan panel sel surya yang luas untuk mendapatkan daya
besar. Dilakukan metode meningkatkan daya keluaran sel surya dengan tidak
menambah luas permukaan panel sel surya. Hasil perbandingan daya pada
pengukuran pertama menggunakan lensa cembung dengan jarak 30 cm diatas
panel surya tegangan tertinggi yaitu 17,8 V dengan arus 2,27 A pengujian ini
dilakukan pada jam 10.00 WIB.

Pengukuran kedua yaitu menggunakan lensa cembung dengan jarak 25
cm diatas panel surya tegangan tertinggi yaitu 16,9 V dengan arus 2,51 A
pengujian ini dilakukan pada pukul 10.00 WIB. Pengukuran Kketiga yaitu
menggunakan lensa cembung dengan jarak 20 cm diatas panel surya tegangan
tertinggi yaitu 17,9 V dengan arus 2,25 A pengujian ini dilakukan pada pukul
10.00 WIB. Pengukuran yang keempat yaitu menggunakan lensa cembung dengan
jarak 15cm diatas panel surya tegangan tertinggi yaitu 20,8 V dengan arus 3,35 A
pengujian ini dilakukan pada pukul 13.00 WIB. Pengukuran yang kelima yaitu
menggunakan lensa cembung dengan jarak 10cm diatas panel surya tegangan
tertinggi yaitu 20,9 V dengan arus 3,43 A pengujian ini dilakukan pada pukul
13.00 WIB.

Pengukuran yang ke-enam vyaitu pengukuran tanpa menggunakan lensa
cembung tegangan tertinggi yaitu 18,9 V dengan arus 2,66 A pengujian dilakukan
pada pukul 13.00 WIB. Dari beberapa pengujian yang dilakukan dapat
disimpulkan bahwa daya keluaran sel surya menggunakan lensa cembung lebih
besar daripada yang tidak menggunakan lensa cembung, namun perlu
diperhatikan untuk ukuran tinggi jarak lensa cembung dan suhu yang paling tepat
aman yaitu 10 cm dan 15 cm diatas panel surya.

Kata kunci : sel surya, lensa cembung, Arduino Atmega2560 Esp 8266, android



ABSTRACT

IMPLEMENTATION OF INTERNET OF THINGS FOR MONITORING
OUTPUT POWER OF SOLAR CELLS OPTIMIZED CONFLICT LENS AND
TEMPERATURE REVIEW

By :
RACHMAD ARIANTO ANWAR
NIT. 30118019

A solar panel is a device consisting of solar cells that convert light into
electrical energy. Solar panels are often called photovoltaic cells which can be
interpreted as "electric light". Solar cells as a producer of electrical energy from
direct sunlight currently still provide a relatively small output power. Extensive
solar cell panels are required to get large power. A method of increasing the
output power of solar cells is carried out by not increasing the surface area of the
solar cell panel. The results of the power comparison in the first measurement
using a convex lens with a distance of 30 cm above the solar panel, the highest
voltage is 17.8 V with a current of 2.27 A. This test was carried out at 10.00 WIB.
The second measurement is using a convex lens with a distance of 25 cm above
the highest voltage solar panel, which is 16.9 V with a current of 2.51 A. This test
was carried out at 10.00 WIB.

The third measurement is using a convex lens with a distance of 20 cm
above the solar panel, the highest voltage is 17.9 V with a current of 2.25 A. This
test was carried out at 10.00 WIB. The fourth measurement is using a convex lens
with a distance of 15cm above the solar panel, the highest voltage is 20.8 V with a
current of 3.35 A. This test was carried out at 13.00 WIB. The fifth measurement
is using a convex lens with a distance of 10 cm above the solar panel, the highest
voltage is 20.9 V with a current of 3.43 A. This test was carried out at 13.00 WIB.

The sixth measurement is the measurement without using a convex lens,
the highest voltage is 18.9 V with a current of 2.66 A. The test was carried out at
13.00 WIB. From some of the tests carried out, it can be concluded that the output
power of solar cells using a convex lens is greater than those that do not use a
convex lens, but it should be noted that the height of the convex lens and the safest
temperature are 10 cm and 15 cm above the solar panel.

Keywords: solar cell, convex lens, Arduino Atmega2560 Esp 8266, android
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LAMPIRAN

Lampiran A. 1 SOP(Standard Operasional Pelaksanaan) Solar Electric Power
System

LANGKAH MEMASANG ALAT LANGKAH MELEPAS ALAT

PASANG OUTPUT KABEL
SOLAR CHARGER KE AKI
UTAMAKAN KABEL
GROUND/NEGATIF

LEPAS KABEL POWER
SOURCE ARDUINO
TERLEBIH DAHULU

PASANG KABEL BEBAN
KE AKI UTAMAKAN
KABEL GROUND/NEGATIF

LEPAS SENSOR SUHU

PASANG KABEL SOLAR
CELL KE KABEL YANG
MENUJU SENSOR ARUS
DAN TEGANGAN

LEPAS KABEL YANG DARI
SOLAR CHARGER

PASANG SENSOR SUHU

LEPAS BEBAN

PASANG ADAPTOR
ARDUINO KE SUMBER
LISTRIK

LEPAS AKI




Lampiran A. 2 Rencana Anggaran Biaya

No. Komponen Biaya

1 Arduino Mega 2560 IDR 180,000

2 Adaptor 9V IDR 45,000

3 Modul Wifi - ESPx - IDR 65,000
Wemos

4 Kabel, Resistor, Konektor IDR 200,000

5 Broadboard Shield untuk IDR 40,000
Arduino Mega

6 MLX90614 - Sensor Suhu IDR 210,000
untuk Permukaan Sel
Surya

7 DS18B20 - Sensor Suhu IDR 55,000
untuk Panas Cahaya Lensa
Cembung

8 INA219 - Sensor Tegangan IDR 59,000
DC

9 Sel Surya Mini 20WP IDR
Akrlik + Cutting Laser IDR 350,000
Untuk Mini Packaging
Mikrokontroler

10 Domain Internet untuk IDR 159,000
Diakses

11 Server Untuk Meletakkan IDR 450,000
Aplikasi Web loT

12 Lensa Cembung 12Pcs IDR .
Total IDR.
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Lampiran A. 3 Data Sheet Sensor Suhu DS18B20

Power supply 3V-5,5V
Konsumsi arus 1ImA

Range suhu -55 sampai 125°C
Akurasi +0,5%

Resolusi 9-12bit

Waktu konversi <750ms
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Lampiran A. 4 Data Sheet Sensor Suhu Non Contact MLX

MLX90614 Arduino
Vin + 5V for modul tipe 5V
+3V for modul tipe 3.3V
GND GND
SCL SCL/A5
SDA SDA/A4
VIN Supply Voltage of the module
GND Ground Signal
SCL Serial Clock
SDA Serial Data
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Lampiran A. 5 Data Sheet Sensor Arus dan Tegangan INA

®

SCL

SDA

VIN- Sensed Input Line- Same Connection
available on the interface
section

VIN+ Sensed Input Line+ Same Connection
available on the interface
section

VCC Input Volatge For powering up the
module

GND GND

SCL I2C SCL

SDA I2C SDA

Features

1. Power Input: 3.0V-5.5V

2. Upto +26V target voltage

3. 0.1 ohm 1% 2W current sense resistor

4. Up to £3.2A current measurement, with £0.8mA resolution

5. Senses Bus Voltages from 0 to 26 V

6. 2C- or SMBus-compatible interface

7. Up to 128 samples can be averaged to achieve filtering in noisy

environments.

8. Board Dimension: 0.8 x 0.9 inch (I x w x h)
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Lampiran A. 6 Data Sheet Arduino Atmega 2560

MADE
INITALY oo —

On® NwVoWnE MmN
=1

~® <won
* ¥ - - -
R RBRE

7
ON

B
COMMUNICATX

Microcontroller ATmega2560
Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital 1/0 Pins 54 (of which 14 provide PWM output)
Analog Input Pins 16

DC Current per 1/0 Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory

256 KB of which 8 KB used by bootloader

SRAM 8 KB
EEPROM 4 KB
Clock Speed 16 MHz




Lampiran A. 7 Data Sheet Wemos D1

Pin Function ESP-8266 Pin
X TXD TXD
RX RXD RXD
A0 Analog input, max 3.2V A0

DO 10 GPIO16
D1 10, SCL GPIOS
D2 10, SDA GPIO4
D3 10, 10k Pull-up GPIOO0
D4 10, 10k Pull-up, BUILTIN_LED GPIO2
D5 10, SCK GPIO14
D6 10, MISO GPIO12
D7 10, MOSI GPI0O13
D8 10, 10k Pull-down, SS GPIO15
G Ground GND
5V 5V -

3v3 3.3V 3.3V
RST Reset RST

108



109

Lampiran A. 8 Koding Arduino

#include <OneWire.h>

#include <DallasTemperature.h>
#include <Wire.h>

#include <Adafruit_INA219.h>
#include <Adafruit_MLX90614.h>
#include <AltSoftSerial.h>
#include <SoftwareSerial.h>

// Data wire is plugged into port 2 on the Arduino
#define ONE_WIRE_BUS 2

// Setup a onelWire instance to communicate with any OneWire devices
(not just Maxim/Dallas temperature ICs)
OneWire oneWire(ONE_WIRE_BUS);

// Pass our oneWire reference to Dallas Temperature.
DallasTemperature ds18b20(&oneWire);

Adafruit_MLX90614 mlx = Adafruit_MLX90614();
Adafruit_INA219 ina219;

// AltSoftSerial softSerial; // RX =9, TX = 8
SoftwareSerial softSerial(9, 8);

void setup() {
Serial.begin(9600);

// Initialize the INA219.

// By default the initialization will use the largest range (32V,
2A).

if ('ina219.begin()) {

Serial.println("Failed to find INA219 chip");
while (1) { delay(10); }

}

// To use a slightly lower 32V, 1A range (higher precision on amps
):
ina219.setCalibration_32V_1A();

// Or to use a lower 16V, 400mA range (higher precision on volts a
nd amps):

// ina219.setCalibration_16V_400mA();

mlx.begin();
ds18b20.begin();



softSerial.begin(4800);
Serial.println("Initialization completed!");

}

unsigned long latestUpdateTime = ©;
#define UPDATE_TIME 1000

float latestVoltage = 0;

float latestCurrent 0;

float latestObjectTemperature = 0;
float latestAmbientTemperature = 0;
float latestRadiationTemperature = 0;

String incomingSerialData = "";

void loop() {

// Monitor for incomingSerialData
while (softSerial.available()) {
char ¢ = softSerial.read();

Serial.write(c);

incomingSerialData += c;

if (c == "\n") {
Serial.print("> incomingSerialData: ");
Serial.println(incomingSerialData);

110

incomingSerialData = "";
}

}

// call sensors.requestTemperatures() to issue a global temperatur
e

// request to all devices on the bus

ds18b20.requestTemperatures(); // Send the command to get temperat
ures

// After we got the temperatures, we can print them here.

// We use the function ByIndex, and as an example get the temperat

ure from the first sensor only.

latestRadiationTemperature = ds18b20.getTempCByIndex(9);

if (millis() - latestUpdateTime > UPDATE_TIME) {

latestUpdateTime = millis();

// Check if reading was successful

if(latestRadiationTemperature != DEVICE_DISCONNECTED C) {
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Serial.print("Radiation = "); Serial.print(latestRadiationTemp

erature); Serial.println("*C");

}

else {
Serial.println("Error: Could not read radiation temperature da

tal");

e);

latestRadiationTemperature = 0;

}

float ambientTemperature = mlx.readAmbientTempC();

float objectTemperature = mlx.readObjectTempC();
latestAmbientTemperature = ambientTemperature;
latestObjectTemperature = objectTemperature;
Serial.print("Ambient = "); Serial.print(latestAmbientTemperatur

Serial.print("*C\tObject = "); Serial.print(latestObjectTemperat

ure); Serial.println("*C");

Serial.println();

float shuntvoltage = ina219.getShuntVoltage mV();
float busvoltage = ina219.getBusVoltage V();
latestVoltage = busvoltage * 0.6 + latestVoltage * 0.4;

float current_mA = ina219.getCurrent_mA();
if (current_mA < 9) {
current_mA = 0;
}
latestCurrent = current mA * 0.6 + latestCurrent * 0.4;
if (current_mA <= 0) {
current_mA = latestCurrent;

}

// float power mW = ina219.getPower mW();

// if (power _mW <= @) {

// power_mW = busvoltage * current_mA;

/1 }

float power_mW = latestVoltage * latestCurrent;

float loadvoltage = busvoltage + (shuntvoltage / 1000);

// Serial.print("Shunt Voltage: "); Serial.print(shuntvoltage);

Serial.println(" mv");

// Serial.print("Load Voltage: "); Serial.print(loadvoltage); S

erial.println(" V");
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Serial.print("Bus Voltage: "); Serial.print(latestVoltage); Se
rial.println(" V");

Serial.print("Current: "); Serial.print(latestCurrent); Se
rial.println(" mA");

Serial.print("Power: "); Serial.print(power_mW); Serial.

println(" mW");
Serial.println("");

String(latestRadiationTemperature) + ",

String(latestAmbientTemperature) + ",
String(latestObjectTemperature) + ","
String(latestVoltage) + ","
String(latestCurrent);
Serial.println(message);

softSerial.println(message);

}

String message

+ + +

+

}
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Lampiran A. 9 Koding Wemos D1

#tinclude <ArduinoWebsockets.h>
#tinclude <ESP8266WiFi.h>
#include <SoftwareSerial.h>

SoftwareSerial softSerial(D2, D1); // RX, TX

const char* ssid = "rachmad99";
const char* password = "rachmad99";

const char* websockets_server_host = "rachmad-
iot.tapoltekbangsby.com";
const uintl6_t websockets_server_port = 7815;

using namespace websockets;
WebsocketsClient client;

void onMessageCallback(WebsocketsMessage message) {
// Serial.print("--> Got Message: ");
// Serial.println(message.data());

String command = message.data();

if (command.startsWith("'")) {
Serial.print("--> Got Message: ");
Serial.println(command);

} else {
Serial.print("--> Forwarding: ");
Serial.println(command);
softSerial.println(command);

}
}
void onEventsCallback(WebsocketsEvent event, String data) {
if(event == WebsocketsEvent::ConnectionOpened) {
Serial.println(" ! Connnection Opened");
} else if(event == WebsocketsEvent::ConnectionClosed) {
Serial.println(" ! Connnection Closed");
} else if(event == WebsocketsEvent::GotPing) {
Serial.println(" ! Got a Ping!");
} else if(event == WebsocketsEvent::GotPong) {
Serial.println(" ! Got a Pong!");
}
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void setup() {
pinMode (14, OUTPUT);
digitalWrite(14, LOW);

pinMode(LED_BUILTIN, OUTPUT);
digitalWrite(LED_BUILTIN, LOW);

Serial.begin(9600);

// Connect to wifi
WiFi.begin(ssid, password);

// Wait some time to connect to wifi
for(int i = @; i < 15 & WiFi.status() != WL_CONNECTED; i++) {
Serial.print(".");
digitalWrite(LED_BUILTIN, !digitalRead(LED_BUILTIN));
delay(1000);
¥
while (WiFi.waitForConnectResult() != WL_CONNECTED) {
Serial.println();
Serial.println("Fail connecting!");
scanNetworks();
blink(); blink(); blink(); blink(); blink();
ESP.restart();

Serial.println("");

Serial.println("WiFi connected");

Serial.println("IP address: "); Serial.println(WiFi.localIP());
Serial.print("Signal Strength (RSSI): ");
Serial.print(dBmtoPercentage(WiFi.RSSI())); Serial.println(" %");

Serial.println();
softSerial.begin(4800);

// Connecting to server...

digitalWrite(LED_BUILTIN, HIGH);

Serial.println("--> Connecting...");

bool connected = client.connect(websockets_server_host, websockets

_server_port, "/");

if(connected) {
Serial.println(" ! Connected!");
// run callback when messages are received
client.onMessage(onMessageCallback);



// run callback when events are occuring
client.onEvent(onEventsCallback);
digitalWrite(LED_BUILTIN, LOW);

} else {
Serial.println(" ! Not Connected!");

}
}

unsigned long latestUpdateTime = 0;
#tdefine UPDATE_TIME 1000

String incomingSerialData = "";

String availableSerialData = "";

void loop() {

// Monitor for incomingSerialData
while (softSerial.available()) {
char ¢ = softSerial.read();

Serial.write(c);

incomingSerialData += c;

if (c == "\n") {
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Serial.print("> incomingSerialData: "); Serial.println(incomin

gSerialData);
availableSerialData = incomingSerialData;
incomingSerialData = "";
}

}

// Monitor and forwarding availableSerialData
if (millis() - latestUpdateTime > UPDATE_TIME) {

latestUpdateTime = millis();

if (availableSerialData.length() > © && client.available()) {
Serial.println("> Sending availableSerialData...");

Serial.println(availableSerialData);
client.send(availableSerialData);

availableSerialData = 5

// dummy!

// availableSerialData = "@" + String(dummyState == 1 ? ",219.

8,0.12,1" : ",0,0,0");
// client.send(availableSerialData);
} else {

// Serial.println(" no available serial data.");
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// Monitor client and start accepting connection if possible
if(client.available()) {
client.poll();
} else {
// Connecting to server...
digitalWrite(LED_BUILTIN, HIGH);
Serial.println("--> Connecting...");
bool connected = client.connect(websockets_server_host, websocke
ts_server_port, "/");
if(connected) {
Serial.println(" ! Connected!");
// run callback when messages are received
client.onMessage(onMessageCallback);
// run callback when events are occuring
client.onEvent(onEventsCallback);
digitalWrite(LED_BUILTIN, LOW);
} else {
Serial.println(" ! Not Connected!");
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Lampiran A. 10 Koding Node.Js

import React, { useEffect, useState, useRef, useCallback } from "rea
ct";

import Head from "next/head";

import { useRouter } from "next/router";

import appConfig from "../app.json";

import { withApollo } from "../libs/apollo";

import FadeImage from "../components/FadeImage";

import { FontAwesomeIcon } from "@fortawesome/react-fontawesome";
import { useNotification } from "../components/Notification";

import dayjs from "dayjs";

Page = (props) {
router = useRouter();
notification = useNotification();
[status, setStatus] = useState({
_id: "CONNECTING",
message: "Menghubungi alat...",

})s

[latestUpdate, setlLatestUpdate] = useState({
displayed: dayjs().format("DD MMM YYYY HH:mm:ss"),
date: Date(),

1)

[responding, setResponding] = useState( )

useEffect(() {
timer = setInterval(() {
diff = dayjs().diff(dayjs(latestUpdate.date), "second");

if (diff > 5) {
setResponding( );
} else {
setResponding( )

}
}, 1000);

return () {
clearInterval(timer);
}s
}, [latestUpdate]);
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[data, setData] = useState({});

ws = useRef();

useEffect(()
wsUrl =
process.env.NODE_ENV === "production" &&
process.env.WS_PRODUCTION_ENDPOINT
? process.env.WS_PRODUCTION_ENDPOINT
“ws://${window.location.hostname}:${process.env.WS PORT} ;
console.log("Connecting to", wsUrl);

ws.current = WebSocket (wsUrl);

ws.current.onopen = () {
console.log("onopen...");
setStatus({
_id: "OPENED",
message: "Berhasil terhubung ke alat.",
1)
¥

ws.current.onmessage = (e)
setResponding( );

receivedData = e.data;

values = receivedData.split(",");
if (values.length !== 5) return;

setData((prevData)
newData = {
...prevData,
ds18B20: parseFloat(values[0]),
bme280: parseInt(values[1]),
mlx90614: parseInt(values[2]),
ina219: parseFloat(values[3]),
acs712: parseFloat(values[4]),
}s
return newData;
1)
setLatestUpdate ({
displayed: dayjs().format("DD MMM YYYY HH:mm:




})s

}s

ws.current.onclose = () {
console.log("onclose...");
setStatus({
_id: "CLOSED",
message: "Koneksi ke alat terputus.",
1)
}s

ws.current.onerror = (e) {
console.log("onerror...");
setStatus({
_id: "ERROR",
message: "Error ketika menghubungkan ke alat.",
1
¥

return () {
if (!'ws.current) return;
ws.current.close();
¥
o[

return (

Head
appConfig.name
Head

className="max-w-4x1 mx-auto py-4 px-4"
className="shadow-1g rounded border border-gray-200 my-

className="flex justify-between"
href="/" className="hover:opacity-75"
FontAwesomeIcon icon="arrow-left" Keluar

href="#"
onClick={(e) {
window.location.reload();

}

className="hover:opacity-75"




FontAwesomeIcon icon="sync" Refresh dan Reconnect

className="flex flex-row justify-center items-
center border-b border-gray-200 pt-4 pb-4"

className="flex-none"

FadeImage

src={appConfig.logo

className="block px-2 md:px-3"

style={{
maxWidth: 140,

className="pt-4"
Status Koneksi: {status._id
className="text-sm">{status.message

className="font-bold text-center text-1lg pt-3"
appConfig.name

Iresponding && (
className="text-sm text-red-500 text-center pb-

Not Responding!

className="text-sm text-blue-500 text-center pb-4"
Latest Update: {latestUpdate.displayed

className="py-4"
className="max-w-sm mx-auto"

className={" flex justify-between items-
center border-b border-gray-200 py-4
data?.mlx90614 >= 68 ? "text-red-500"




Suhu Permukaan Panel —
className="font-bold"
data?.mlx90614?.toFixed(1)} degree C.

className="flex justify-between items-
center border-b border-gray-200 py-4"
Suhu Lingkungan —{" "
className="font-bold"
data?.bme280?.toFixed(1)} degree C.

className="flex justify-between items-
center border-b border-gray-200 py-4"

Suhu Cahaya Lensa —{" "
className="font-bold"

data?.ds18B20?.toFixed(1)} degree C.

className="flex justify-between items-
center border-b border-gray-200 py-4"

Tegangan Panel —
className="font-bold"
data?.ina219?.toFixed(1)} volt.

className="flex justify-between items-
center border-b border-gray-200 py-4"
Arus Panel —{" "
className="font-bold"
data?.acs712?.toFixed(1)} mA.
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X5
}s

export default withApollo({ ssr: IIGEEF
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Lampiran A. 11 Data Sheet Solar Cell
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