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TROQ GIAM SAT HO TRQ HO THUY BIEN

Nguwdi thwe hién: Tran Bic Minh
DAT VAN DE

Nwéc [a mot trong nhirng nhan té quan trong nhat cdu thanh nén sy sbng trén Trai D4t. Con
ngwoi phu thudc vao nuéc cho viéc an udng, giao théng, ndng nghiép, san xuét dién va phat
trién mot sé nganh céng nghiép khac. Ngoai ra, mwec nwéc la mét chi sd quan trong st dung
trong dw bao I, va nguy co anh huwdng téi sy van hanh an toan cltia cac dap thay dién. Khi
nam bét dwoc xu hwéng ting gidm clia mwe nwéce thi ching ta c6 thé dwa ra nhirng dw bao
chinh xac hon vé thoi diém tich nwéc va xa 1G d& dam bao an toan dap thay dién, 6n dinh san
xuét va doi sébng nhan dan. Vi vay, viéc giam sat, do lwdng muc nwdc va lwong mwa hd tror
giam sat thay dién 1a mét trong nhirng wu tién hang dau hién nay cta moi té chirc, chinh ph
trén toan cau ndi chung, va Viét Nam nai riéng. Hién nay, c6 rat nhiéu phwong phap do muc
nwéc nhw st dung cdm bién thay tinh, cdm bién siéu am, cdm bién dién dung, ... Tuy nhién,
cac phwong phap nay hién van chwa dwoc st dung rdng rai tai Viét Nam. Vi vay muc tiéu cda
dé tai nay, trudc tién, 1a dwa ra nhirng thong sb vé lwong mua, lwu lveng nwdc va mye nuwéc
dé phuc vu cho qué trinh gidm sat an toan hé thiy dién. Trong twong lai, dé tai nay sé hwéng
dén kha nang ap dung tri tué nhan tao Al dé tang nang lwc phan tich va dw bao xu hwéng vé
lwong mua, lwu lwong dong chdy va muc nwédc & cac hd thay dién cha cac don vi quan trac tai
Viét Nam.
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1. (PDF) Nghién ctru danh gia sdn phdm muwa tir nhiém vu do mwa toan cau (GPM) cho
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Cam bién siéu am

Nguyén ly hoat déng ctra cdm bién do khoadng cach bang séng siéu am:

Dé do khoang céach, ta s& phéat 1 xung rat ngan (5 microSeconds) tir chan Trig. Sau d6, cam
bién siéu &m sé tao ra 1 xung HIGH & chan Echo cho dén khi nhan lai dwoc séng phan xa & pin
nay. Chiéu rdng cla xung sé bang v&i thoi gian séng siéu &m dwoc phat tv cdm bién va quay
tré lai.
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Cam bién lwu lwong dong chay

Nguyén ly hoat déng ctra cdm bién lwu lwgng nuéc:

Cam bién lwvu lwong nwéc bao gdm mét van nhwa ma nwéc cé thé di qua. Mét roto nwée cung
vé&i mét cdm bién hiéu rng Hall chi dinh chiéu hwéng va do lwu lwong nwédce. Khi chdy qua van,
nwéc lam quay roto. Bang cach nay, ching ta co thé quan sat sy thay ddi trong toc d6 cta
dong co. Sy thay ddi nay dwoc tinh 1a diu ra dwéi dang tin hiéu xung bdi cdm bién hiéu trng
Hall, ttr d6 ching ta c6 thé do téc dd dong chay.

Pulse o/p
Hall Effect Sensor
Circuit
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Cam bién lwong mwa

Pé do dwoc lwong muwa ta st dung cdm bién lwong mwa Rainfall ES-RAINF-01. Cam bién nay
céu tao chinh gdm c6 4 phan: 1) 1a go hirng nwédc mua; 2) la mang chira nwédc bén trai; 3)
mang chra nwdc bén phai; 4) mach tinh toan lwgng mwa; 5) cdm bién ti trwéng.

Qua trinh van hanh co hoc cla thiét bi: khi lwgng nwéc tich tu dat dén dé cao nhét dinh, gau
nghiéng sé& mét sy can bang va déo 16n né. Lwong mwa lién tuc sé lam cho x6 nghiéng quay
sang trai va phai.

Qua trinh van hanh dién t& cda thiét bj: khi lwong nwéc tich tu dat dén dd cao nhét dinh, gau
nghiéng sé& mét sy can bang va déo 16n n6. Lwong mua lién tuc sé lam cho xd nghiéng quay
sang trai va phai va cong tac tiép xic sé bién thoi gian quay ctia xd nghiéng thanh tin hiéu dién,
dwoc giri dén may ghi. Trong qué trinh nay, sb Ian quay cla cac mang nwéc sé dwoc cdm bién
to trwdng ghi lai va sau d6 sé tinh toan ra lwong mwa theo cong thirc quy dbi.

Cam bién do lwgng mwa Rainfall ES-RAINF-01 st dung giao thirc RS485 dé giao tiép vai vi
diéu khién.



Arduino Uno R3

Trong mach, Arduino duoc st dung dé tao lién két gitra thiét bi cdm bién va linh kién dién td
khac nhau, doc va xt Ii di liéu analog tlr cac cdm bién, cung cAp ngudn va Ground cho cac
thiét bi hoat déng binh thwong.

Dwéi day la mot sé thdng tin vé thong sé ki thuat cta Arduino:

Théng s6 Arduino

Hinh anh

Vi diéu khién ATmega328P
Dién ap hoat déng 5v
bién 4p vao khuyén dung 7-12V
Dién ap vao gi¢i han 6-20V
Digital 1/0 pin 14 (trong d6 6 pin c6 kha nang bam xung)
PWM Digital 1/0 Pins 6
Analog Input Pins 6
Cuwdng dé dong dién trén mai 1/0 pin 20 mA

Cuwdng do dong dién trén mbi 3.3V pin 50 mA




Flash Memory 32 KB (ATmega328P)
0.5 KB duwgc str dung béi bootloader
SRAM 2 KB (ATmega328P)
EEPROM 1 KB (ATmega328P)
Téc do 16 MHz
Chiéu dai 68.6 mm
Chiéu réng 53.4 mm
Trong lvong 25¢g

Man hinh LCD

Trong mach, LCD dwoc st dung dé thé hién két qué do qua man hinh dwoc dwéi dang chiy, sb.
Duéi day la mét sb thdng tin vé thong sb ky thuat cia man hinh LCD:

Théng sé LCD 16x02

Hinh anh

This is a 2xl8

line LCD Disrlav

bién ap hoat déng 2.7-5.5VDC

Dong dién tiéu thy (hoat déng) 350uA - 600uA

Dién 4p ra mirc cao >2.4VDC




Dién ap ra murc thap <0.4VDC

Nhiét dé hoat dong -30d6C-75d6C

Kich thwéc 80 x 36 x12.5 mm

Chirc nang cua tirng chan:

VSS (chan 1): Néi dat cho LCD.

VDD (chan 2): Cp nguén cho LCD (VCC=5V).
VE (chan 3): Biéu chinh dé twong phan ctia LCD.
RS (chan 4): Chon thanh ghi (ghi/doc).

R/W (chan 5): Ché do doc/ghi.

E (chan 6): Cho phép (Enable).

DO dén D7 (chan 7 dén 14): 8 dwong bus dir liéu.
A (chan 15): Ngudn dwong cho dén nén.

K (chan 16): Ngudn am cho dén nén 1.

Giao thirc RS485

Cam bién do lwgng mwa Rainfall ES-RAINF-01 st dung giao thirc RS485 dé giao tiép v&i vi
diéu khién.

Nguyén ly hoat ddng clia RS485 kha don gian, di liéu sé& dwoc truyén qua 2 day khi xoan lai
v&i nhau, day nay duoc goi la cap xoan. Khi day dwoc xoén lai sé tao cho RS485 kha nang
chéng nhiéu cao va kha nang truyén tin hiéu dwong dai tét hon.

RS485 dwoc chia lam 2 loai ciu hinh, hién dang dwoc s dung nhiéu nhét hién nay & cu hinh
2 day va cAu hinh 4 day.

D (B)+>
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Di v&i cau hinh 2 day, di liéu sé dwoc truyén di theo mdt hwéng tai mot thei diém nhét dinh.
V&i kiéu thiét 1ap nay, tin hiéu TX va RX sé ciing nhau dung chung mét cap day duy nhat gitp
nguoi st dung tiét kiém dwoc chi phi cai dat.

Driver Control Signal
2 Wire RS485

Computer
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Nguyén ly hoat doéng ctia ciu hinh 4 day twong ddi khac, tai day div liéu sé dwoc truyén di va
dén déng thoi tir cac nat. Tai day, 2 day sé dam nhan nhiém vu truyén va 2 day con lai sé dam
nhan nhiém vu nhan.

Compu ter 4 Wire RS485
™ y, > R -
RX N = o

etc
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THIET KE MACH

Thiét ké so dd6 mach

Mach do mwc nwéce
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Mach do lwu lwgng nwéc

Water Flow Sensor
Model:YF-S2018
working range:1-30L/min ¢
water Lresaue: < 20Mpa [
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Mach do lvgng mua

Arduino
Mega

14/ TX3
C115/ RX3

MODULE Rs485
RS485-TTLO1

Lap mach

Mach do muc nude
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Mach do lwu lwgng nwéc




Mach do lwvgng mwa
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LAP TRINH

Code mach do mwc nwéc
trig = 8;

echo = 7;
setup ()

Serial.begin (9600) ;
pinMode (trig, OUTPUT) ;
pinMode (echo, INPUT) ;

duration;

distance;

digitalWrite (trig,

delayMicroseconds (2) ;

’

’

delayMicroseconds (

’

0)

)
digitalWrite(trig, 1) ;

5)

)

digitalWrite(trig,O

duration pulseln (echo, HIGH) ;

distance (duration/2/29.412) ;

Serial.print (distance) ;

Serial.println("cm") ;

delay (200) ;




Code mach do lwu lwong nwéc

#define CONSTANT FACTOR 7.5

flowFrequency;
1lPerHour;
flowSensorPin = 2;
currentTime;
cloopTime;

flowCount ()

flowFrequency++;

setup ()

pinMode (flowSensorPin, INPUT PULLUP) ;
Serial.begin (9600) ;

attachInterrupt (0, flowCount, RISING) ;
sei();

currentTime = millis();

cloopTime = currentTime;

Waterflow ()

currentTime = millis () ;

if (currentTime >= (cloopTime + 1000))
{
cloopTime = currentTime;
lPerHour = (flowFrequency * 60 / CONSTANT FACTOR) ;
flowFrequency = 0;
return lPerHour;
}
zlse

return O;




lcd.setCursor (0,1);
lcd.print ("LPH=") ;
lcd.setCursor(11,1);
lcd.print ("L/h") ;
lcd.setCursor(6,1) ;

flow = Waterflow();
lcd.setCursor(6,1) ;
led.print (" ")
lcd.setCursor(6,1) ;
lcd.print (flow) ;
delay (1000) ;

Code mach do lwoong muwa

#include <SoftwareSerial.h>

#define ADDRESS 0x01

#define FUNCTION CODE 0x03
#define INITIAL ADDRESS HI 0x00
#define INITIAL ADDRESS LO 0x00
#define DATA LENGTH HI 0x00
#define DATA LENGTH LO 0x01
#define CHECK CODE LO 0x84
#define CHECK CODE HI 0x0A
#define NUMBER BYTES RESPONES 7

byte request[] = {ADDRESS, FUNCTION CODE, INITIAL ADDRESS HI,
INITIAL ADDRESS LO, DATA LENGTH HI, DATA LENGTH LO, CHECK CODE LO,
CHECK CODE_HI};
byte sensorResponse [NUMBER BYTES RESPONES] ;




startTime;

setup ()

Serial .begin (9600) ;

Serial3.begin (4800) ;
delay (500) ;

startTime = millis () ;

if((millis () > startTime+2000)) {

}
if

startTime = millis () ;

Serial3.write (request, sizeof (request)):;

Serial.println ("Sent request data");

(Serial3.available () >= NUMBER BYTES RESPONES)

byte index = 0;

while (Serial3.available() && index < NUMBER BYTES RESPONES)
{

sensorResponse [index] = Serial3.read();

Serial.print (sensorResponse[index], HEX) ;

Serial.print ("™ ");
index++;
}
Serial.println (" SEnd of Rx data");

Sensor Int = (sensorResponse[3] << 8

Senor Float = Sensor Int / 10.0;

sensorResponse[4]) ;




erial.print ("Float result: ");

Q
(]
Q
(]

erial.println(Senor Float);

KET QUA, DANH GIA

Cam bién siéu am
Tién hanh do & khoang cach 20 cm
Két qua: LCD hién thj khodng cach do dwoc 1a 20 cm

Ayl ~:‘M-mu-w-¥;- =

Tién hanh do & khoang cach 14 cm (nhd hon 20 cm)

Két qua: LCD khong hién thj khoang cach do dwoc 1a 14 cm ] )
Nguyén nhan: khoadng cach nay da vwot qua gidi han do clia cam bién siéu am nén tra ra két
gua sai.
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Cam bién siéu am

Link tinkercad cua tac gia: Circuit design Ultrasonic sensor - LCD session - Tinkercad
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Cam bién siéu am
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https://blog.aem.eco/fundamentals of water level measurement
https://hshop.vn/products/cam-bien-sieu-am-chong-nuoc-jsn-sr04t-v3-0-waterproof-
ultrasonic-sensor

https://www.arduino.cc/reference/en/language/functions/math/map/
https://circuitdiagrams.in/water-tank-level-controller-using-arduino/
https://circuitdigest.com/microcontroller-projects/interfacing-ultrasonic-sensor-module-
with-arduino

https://www.makerguides.com/jsh-sr04t-arduino-tutorial/
https://www.makerguides.com/wp-content/uploads/2019/02/JSN-SR04T-Datasheet.pdf
https://projecthub.arduino.cc/SurtrTech/measure-distance-using-jsn-sr-04t-lcd-b936b8
Ultrasonic sensor with Arduino » PIJA Education

Cam bién Iwu lwong dong chay
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https://blog.aem.eco/fundamentals of water level measurement
https://nshopvn.com/product/cam-bien-luu-luong-nuoc/
https://www.electroschematics.com/working-with-water-flow-sensors-arduino/
Water Flow Sensor YF-S201 Arduino Interface (theorycircuit.com)

Cam bién lwong mwa
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https://epcb.vn/products/cam-bien-do-luu-luong-mua-rainfall-es-rainf-01-rs485-modbus-
rtu

https://drive.google.com/file/d/1aXrREB5fpxaq2GmCJEFaWXzMa-epJflv/view
https://cafelinhkien.com/san-pham/module-rs485-rs485-ttl01/

How is rainfall measured? | What does 1 mm rainfall mean? (geographyhost.com)
RS485 LA Gi : CAu Tao - Nguyén Ly - Cach Str Dung Hiéu Qua (thietbikythuat.com.vn)
Module RS485 RS485-TTL01 (banlinhkien.com)



https://www.tinkercad.com/things/eyfHiMIMLVo-ultrasonic-sensor-lcd-session/editel
https://blog.aem.eco/fundamentals_of_water_level_measurement
https://hshop.vn/products/cam-bien-sieu-am-chong-nuoc-jsn-sr04t-v3-0-waterproof-ultrasonic-sensor
https://hshop.vn/products/cam-bien-sieu-am-chong-nuoc-jsn-sr04t-v3-0-waterproof-ultrasonic-sensor
https://www.arduino.cc/reference/en/language/functions/math/map/
https://circuitdiagrams.in/water-tank-level-controller-using-arduino/
https://circuitdigest.com/microcontroller-projects/interfacing-ultrasonic-sensor-module-with-arduino
https://circuitdigest.com/microcontroller-projects/interfacing-ultrasonic-sensor-module-with-arduino
https://www.makerguides.com/jsn-sr04t-arduino-tutorial/
https://www.makerguides.com/wp-content/uploads/2019/02/JSN-SR04T-Datasheet.pdf
https://projecthub.arduino.cc/SurtrTech/measure-distance-using-jsn-sr-04t-lcd-b936b8
https://pijaeducation.com/arduino/sensor/ultrasonic-sensor-with-arduino/#google_vignette
https://blog.aem.eco/fundamentals_of_water_level_measurement
https://nshopvn.com/product/cam-bien-luu-luong-nuoc/
https://www.electroschematics.com/working-with-water-flow-sensors-arduino/
https://theorycircuit.com/arduino-projects/water-flow-sensor-yf-s201-arduino-interface/
https://epcb.vn/products/cam-bien-do-luu-luong-mua-rainfall-es-rainf-01-rs485-modbus-rtu
https://epcb.vn/products/cam-bien-do-luu-luong-mua-rainfall-es-rainf-01-rs485-modbus-rtu
https://drive.google.com/file/d/1aXrREB5fpxaq2GmCJEFaWXzMa-epJfJv/view
https://cafelinhkien.com/san-pham/module-rs485-rs485-ttl01/
https://geographyhost.com/how-is-rainfall-measured/
https://thietbikythuat.com.vn/rs485/#Nguyen_ly_hoat_dong_cua_RS485_la_gi
https://banlinhkien.com/module-rs485-rs485ttl01-p8232078.html




