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LAMPIRAN

Lampiran 1: Program Arduino

Program Arduino

#include <Wire.h>

#include <RTClib.h>

#include <SPI.h>

#include "SdFat.h"

#include <ErriezDS3231.h>

#include <PinChangeInt.h>

#define clockPin A0

#define sensorY 48

#define sensor4 49

RTC_DS3231 rtc;

SdFat SD;

File myFile;

int pinCS = 53;

volatile uint8_t sendDataY=0;

volatile uint8_t sendDataZ=0;

volatile unsigned long pulseY=0;

volatile unsigned long pulseZ=0;

float periodeY=0.0, flowY=0.0,

volumeY=0.0, counterY=0.0,

counterZ=0.0, periodeZ=0.0,

flowZ=0.0, volumeZ=0.0;

float konstantaY= 6.6;

float konstantaZ= 0.46;

char buffer;

int flag=0;

static DS3231 RTC;

void clock() {

pulseY++;

pulseZ++;

}

void sensor1() {

sendDataY++;

counterY++;

//if(sendData==1)pulse=0;

}

void sensor2() {

sendDataZ++;

counterZ++;

//if(sendData==1)pulse=0;

}

void setup()

{
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Serial.begin(9600);

RTC.outputClockPinEnable(true);

pinMode(clockPin,INPUT_PULLUP)

;

attachPinChangeInterrupt(clockPin,

clock, RISING);

pinMode(sensorY,INPUT_PULLUP);

attachPinChangeInterrupt(sensorY,

sensor1, RISING);

pinMode(sensor4,INPUT_PULLUP);

attachPinChangeInterrupt(sensor4,

sensor2, RISING);

rtc.begin();

rtc.adjust(DateTime(F(__DATE__),

F(__TIME__))); //Setting Time

}

void loop()

{

DateTime now = rtc.now();

//Menampilkan RTC pada variable

now

Serial.print("Tanggal : ");

Serial.print(now.day());

//Menampilkan Tanggal

Serial.print("/");

Serial.print(now.month());

//Menampilkan Bulan

Serial.print("/");

Serial.print(now.year());

//Menampilkan Tahun

Serial.print(" ");

Serial.print("Jam : ");

Serial.print(now.hour());

//Menampilkan Jam

Serial.print(":");

Serial.print(now.minute());

//Menampilkan Menit

Serial.print(":");

Serial.print(now.second());

//Menampilkan Detik

Serial.println();

}

void getData(){

if(sendDataY>=1)

{

periodeY=float(pulseY)/30400;

//flow=konstanta/periode;

flowY=(konstantaY*60)/(periodeY*

1000);

volumeY=counterY*konstantaY;

periodeZ=float(pulseZ)/30400;

//flow=konstanta/periode;
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flowZ=(konstantaZ*60)/(periodeZ*1

000);

volumeZ=counterZ*konstantaZ;

pulseZ=0;

pulseY=0;

sendDataY=0;

}

delay(1000);

}

void savedata(){

DateTime now = rtc.now();

myFile = SD.open("Pengujian.txt",

FILE_WRITE);

if (myFile) {

myFile.print(now.day());myFile.print

("/");

myFile.print(now.month());myFile.pr

int("/");

myFile.print(now.year());myFile.prin

t(" , ");

myFile.print(now.hour());myFile.pri

nt(":");

myFile.print(now.minute());myFile.p

rint(":");

myFile.print(now.second());myFile.p

rint(" , ");

myFile.print("Q1:

");myFile.print(flowY);

myFile.print("Q2:

");myFile.print(flowZ);

myFile.print(" , ");

myFile.close();//Serial.println("Save

d done");

}

Serial.print("|");Serial.print(int(flow

Y));Serial.print("|");Serial.print(int(fl

owY));

}
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Lampiran 2 : Foto Pengujian

1

2

(1) Pengujian Linearitas dan Histerisis Flow Sensor

(2) Pengujian Karakteristik Aliran pada Prototipe
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Lampiran 3 : Data Debit Flow Sensor selama 1 menit

Waktu
(s)

Output Debit
(L/m)

1 0
2 1,21
3 1,19
4 1,21
5 1,21
6 1,21
7 1,19
8 1,21
9 1,19
10 1,21
11 1,19
12 1,21
13 1,21
14 1,21
15 1,21
16 1,21
17 1,21
18 1,21
19 1,21
20 1,21
21 1,21
22 1,21
23 1,21
24 1,21
25 1,21
26 1,21
27 1,21
28 1,21
29 1,21
30 1,21

Waktu
(s)

Output Debit
(L/m)

31 1,21
32 1,21
33 1,21
34 1,21
35 1,21
36 1,21
37 1,21
38 1,21
39 1,21
40 1,21
41 1,21
42 1,21
43 1,21
44 1,21
45 1,21
46 1,21
47 1,21
48 1,21
49 1,21
50 1,21
51 1,21
52 1,21
53 1,21
54 1,21
55 1,21
56 1,21
57 1,21
58 1,21
59 1,21
60 1,21
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Lampiran 4 : Data Hasil Bilangan Reynold

Tabel Data Bilangan Reynold Pengujian pada Prototipe

Pengujian

Ke-

Reynolds

1/2" 3/4" 1/2" 3/4"

Pipa 10D dan 5D (A) Flow Straightener (B)

1 1177,965 877,862 1448,140 969,306

2 1207,144 932,729 1361,684 896,151

3 1275,228 969,306 1512,982 905,295

4 1253,614 841,285 1621,053 978,451

5 1156,351 923,584 1469,754 914,440

6 1195,256 969,306 1426,526 923,584

7 1253,614 987,595 1415,719 914,440

8 1196,337 1006,798 1383,298 932,729

9 1232,000 1024,173 1214,709 960,162

10 1404,912 804,707 1512,982 987,595

Rata-Rata 1235,242 933,735 1436,685 938,215

Tabel Data Bilangan Reynold Pengujian pada Simulasi CFD

Pengujian

Ke-

Reynolds

1/2" 3/4" 1/2" 3/4"

Pipa 10D dan 5D (A) Flow Straightener (B)

1 1231,803 960,806 1359,910 1407,144

2 1271,221 1004,479 1460,918 1294,468

3 1276,148 1013,214 1465,845 1065,622

4 1320,493 1222,844 1470,773 1281,075

5 1354,983 1056,887 1576,708 1048,152

6 1359,910 727,884 1419,037 1426,652

7 1460,918 917,133 1453,527 989,922

8 1465,845 1077,268 1515,118 1164,614

9 1470,773 1053,975 1539,754 1135,498

10 1576,708 1106,383 1549,608 1222,844

Rata-Rata 1378,880 1014,087 1481,120 1203,599
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Lampiran 5 : Installation-Straight Run Requirements
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Lampiran 6 : Viskositas Kinematik Air
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Lampiran 7 : Datasheet Pipa Rucika
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