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4= > Arduino 2:% 75

#include <FreqCount.h> //
#include <Wire.h>

#include <LiquidCrystal 12C.h>
#include "Arduino.h"

int PWM_Pin = 6; //Speed control pin = 6

int SetSpeed=0;

int InData=0; // for incoming serial data

unsigned long CommandTime=0;

unsigned long WaitTime = 100; //wait for 0.1 Seconds before next command
int analogPin0 = A0;

int I1_Val=0; // variable to store the current value

int analogPinl = Al,;

int V1 _Val=0; // variable to store the voltage value

int analogPin2 = A2;

int 12 Val =0; // variable to store the rectified voltage value

int analogPin3 = A3;

int V2 _Val=0; // variable to store the rectified voltage value

const float HalfRotationallnertia = 0.0029; // I =0.0058 kg-m?

unsigned long DisplaySecond;

unsigned long DisplayRPM;

float DisplayJoule;

float DisplayPercent;

String Space20 =" ;
LiquidCrystal 12C lcd(0x27,20,4);

void setup() {
lcd.begin();
Serial.begin(9600);
pinMode(LED BUILTIN, OUTPUT); /LED_BUILTIN is Pin 5
pinMode(PWM_Pin, OUTPUT); // Pin 6
FreqCount.begin(1000);

void loop() {
unsigned long myTime;
if (FreqCount.available()) {
digitalWrite(LED_ BUILTIN, HIGH);
I1 Val =0;
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for (int 1=0;1<10;i++) {
I1_Val+= analogRead(analogPin0); //read the current I1 from the Hall sensor, 185 mV/A
}
V1 Val=0;
for (int 1=0;1<10;i++) {
V1 _Val+= analogRead(analogPinl); // read the voltage from the 1st 20+1 kohm voltage
divider
}
[2 Val =0;
for (int 1=0;1<10;i++) {
[2_Val+= analogRead(analogPin2); // read the current from the 10 ohm power resistor
}
V2 Val =0;
for (int 1=0;1<10;i++) {
V2 Val+= analogRead(analogPin3); // read the voltage from the 2nd 20+1 kohm voltage
divider
}
unsigned long count = FreqCount.read();
myTime = millis();
DisplaySecond = float(myTime - CommandTime)*0.001;
DisplayRPM = count*2; //Speed in RPM = count*60/30
DisplayJoule = HalfRotationallnertia*sq(0.20944*count); //0.20944=2*pi/30
DisplayPercent = 1.1111111e-5*sq(count); //Energy Percentage in % =
100*(count/3000)>=1.1111111e-5*count?
String LCD1stLine = "Flywheel V5: ";
LCD1stLine += String(DisplayPercent,2) + "%";
if (LCDIstLine.length()<20) { LCD1stLine += Space20.substring(LCD1stLine.length()+1); };
String LCD2ndLine = "Time: ";
LCD2ndLine += String(DisplaySecond) + " s";
if (LCD2ndLine.length()<20) { LCD2ndLine +=
Space20.substring(LCD2ndLine.length()+1); };
String LCD3rdLine = "Speed: ";
LCD3rdLine += String(DisplayRPM) + " RPM";
if (LCD3rdLine.length()<20) { LCD3rdLine +=
Space20.substring(LCD3rdLine.length()+1); };
String LCD4thLine = "Energy: ";
LCD4thLine += String(DisplayJoule,3) + " J";
if (LCD4thLine.length()<20) { LCD4thLine +=
Space20.substring(LCD4thLine.length()+1); };
/Ncd.clear();
lcd.setCursor(0, 0);
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lcd.print(LCD1stLine);
lcd.setCursor(0, 1);
lcd.print(LCD2ndLine);
lcd.setCursor(0, 2);
lcd.print(LCD3rdLine);
lcd.setCursor(0, 3);
lcd.print(LCD4thLine);
Serial.print(myTime);
Serial.print(",");
Serial.print(count);
Serial.print(",");
Serial.print(I1_Val);
Serial.print(",");
Serial.print(V1_ Val);
Serial.print(",");
Serial.print(I12_Val);
Serial.print(",");
Serial.print(V2_Val);
if (Serial.available()) {
InData = Serial.parselnt(); // read the incoming byte:
if ((0<InData)&&(InData<=256)&&(myTime-CommandTime>WaitTime)) {
SetSpeed = InData-1;
analogWrite(PWM_ Pin,SetSpeed);

CommandTime = myTime;

}

Serial.print(",");
Serial.println(SetSpeed);
digitalWrite(LED BUILTIN, LOW);
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SHak= o~ CHAR A (4 3K TE pIEING)

private void Form1 Load(object sender, EventArgs e)

{

string[] ports = SerialPort.GetPortNames();
cboPortName.Items.AddRange(ports);
cboPortName.SelectedIndex = 0;
cboBaudRate.SelectedIndex = 2;
cboDataBits.SelectedIndex = 2;
cboStopBits.SelectedIndex = 0;
cboParityBits.SelectedIndex = 0;

Graphics g = panell.CreateGraphics();

Pen p = new Pen(Color.Black);

SolidBrush sbR = new SolidBrush(Color.Red);
SolidBrush sbG = new SolidBrush(Color.Green);
SolidBrush sbB = new SolidBrush(Color.Blue);
g.DrawEllipse(p, 0, 0, 10, 10);

g.FillEllipse(sbR, 0, 0, 10, 10);

panell.Refresh();

toggleEnable(false);
chartl.ChartAreas[0].AxisX.Title = "Time (s)";
chartl.ChartAreas[0].AxisY.Title = "Rotation Speed (rps)";

private void serialPort] DataReceived(object sender, SerialDataReceivedEventArgs e)

{
dataR = serialPortl.ReadLine();
dataNum-++;

private void timerl Tick(object sender, EventArgs e)

{

IbTime.Text = System.DateTime.Now.ToString("G");
if (serialPort1.IsOpen)

{
if (dataR 1="")

{
IbStatus.Text = dataR + " received";
string[] sArray = dataR.Split(','");
DataArray[0, dataNum] = 0.001 * (Double.Parse(sArray[0])+1);
if (dataNum == 1)

31



initialTime = DataArray[0, dataNum];
}
DataArray[0, dataNum] = Math.Round(DataArray[0, dataNum] - initial Time + 1,0);
DataArray[1, dataNum] = Math.Round(Double.Parse(sArray[1]) / SlotNum,2); //
Speed
DataArray[2, dataNum] = Math.Round((Double.Parse(sArray[2])-
5120)/5120%2.5/0.185,3); /11
DataArray[3, dataNum] = Math.Round(Double.Parse(sArray[3]) / 10240 * 5 *
11.7244, 3); //V1
DataArray[4, dataNum] = Math.Round((Double.Parse(sArray[4]) - 5120) / 5120 *
2.5/0.185,3); //12
DataArray[5, dataNum] = Math.Round(Double.Parse(sArray[5]) / 10240 * 5 *
21.336, 3); //V2
DataArray[6, dataNum] = Math.Round(Double.Parse(sArray[6]), 0); //SetSpeed
RotSpeed = Math.Round(DataArray[ 1, dataNum],3);
chartl.Series[0].Points. AddXY (DataArray[0, dataNum], DataArray[ 1, dataNum]);
dataR = DataArray[0, dataNum].ToString() + ", " + DataArray[1,
dataNum].ToString() + ", " + DataArray[2, dataNum].ToString() + ", " + DataArray][3,
dataNum].ToString() + ", " + DataArray[4, dataNum].ToString() + ", " + DataArray][5,
dataNum].ToString() + ", " + DataArray[6, dataNum].ToString();
txtReceive.AppendText(dataR + "\r\n");
txtReceive.Refresh();
IbSpeed. Text = (Math.Round(RotSpeed,2)). ToString() + " RPS";
IbSpeedRPM.Text = (Math.Round(RotSpeed*60.0,0)).ToString() + " RPM";
if (!File.Exists(IbFileName.Text))
{

using (StreamWriter sw = File.CreateText(IbFileName.Text))

sw.WriteLine("Time, Speed(rps), [1 (A), V1 (V), 12 (A), V2 (V), SetSpeed");

}
using (StreamWriter sw = File. AppendText(IbFileName.Text))

{
sw.WriteLine(dataR);

}
dataR ="";
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