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Tém tit - Bai bao ndy trinh bay v& mot tram tréc quan mdi truong
trén bién sir dung nang luong tai tao tir dong bién, gi6 va ning
luong mat troi dé cung cép dién cho hé théng tric quan hoat dong.
Cu thé, turbine nuéc dit phia dudi tram tric quan, khi c6 dong
bién chay qua thi turbine s& quay va tao ra dién. Turbine gi6 dugc
dat trén dinh va 4 solar panels dugc lap dat xung quanh tram tric
quan. Tram tric quan trén bién s& gui cac thong so cua mOI truong
(ndng do oxi hoa tan téng nudce, do pH, do duc...) vé Gateway
trén dat lién théng qua giao tiép LoRa (Saving-Energy). Cac
théng s6 cua mdi truong bién s& duge luu trit tai co so dir liéu
MySQL. Ngoai ra, nhém tac gia ciing phét trién Dashboard
Website nhdm giadm sat cac thdng sb do.

Tu khoa - Turbine nudc; Turbine gid; LoRa; Dashboard Website;
MySQL

1. Giéi thidu

Hién nay, van dé thiéu hut ngudn ning luong dién dang
Ia van dé rat nghiém trong. Khi khoa hoc va cong nghé
dang ngay cang phat trién, nhu cau vé nang luong ngay
cang gia tang, nhung nang luong hién nay ching ta sur dung
dang ngay mot can kit dan Nén van minh loai ngudi
khong thé tiép tuc phat trién néu khong c6 ning lugng.

Xu huéng chuyén dich co ciu ning luong (Energy
Transition) [1] dang dién ra r4t manh m&. X& hoi ngay nay
huéng t6i su thay déi chinh sach, co cdu, cdng nghé cua
nganh ning luong, tir san xuét, tiéu thu cac ngudn ning
lwong héa thach truyén théng nhu than, dau, khi tu nhién
sang c4c ngudn nang luong tai tao, bén viing nhu gi6, mat
troi, sinh khéi... Trong khi nhién liéu hoa thach Ia loai
nhién liéu phai mat hang trim triéu nam dé hinh thanh &
céc dang khéc nhau nhu than da, dau moé, khi dét... tiy vao
diéu kién moi tm(‘mg, thi toc do tiéu thu ctia con ngudi qué
nhanh. Diéu nay da dat ra sirc ép 1on trong viéc bao dam
nhu cdu nang lwong ciing nhu an ninh nang lwong cua moi
qudc gia. Boi vay, viée huéng t6i str dung cac ngudn ning
lwong téi tao 1a xu thé tat yéu, mot trong nhirng céch gitp
giai quyét van dé tang nhu ciu ning lwong hién nay.

Hién nay, tinh trang 6 nhiém moi truong bién tai Viét
Nam, ddc biét la ving ven bo, dang tro nén rét nghiém trong
[2]. VUng bién ven bd 14 noi ¢d tiém ning du lich 16n, dic
biét & Viét Nam véi hang ddy bo bién dai trai doc phia dong
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Abstract - This paper presents an environmental monitoring
station at sea using renewable energy from sea currents, wind and
solar energy to provide electricity for the monitoring system to
operate. Specifically, the water turbine is located below the
monitoring station, when the sea current flows through, the
turbine will rotate and generate electricity. The wind turbine is
placed on top and 4 solar panels are installed around the
monitoring station. The monitoring station at sea will send
environmental parameters (dissolved oxygen concentration in
water, pH, turbidity...) to the Gateway on land via LoRa (Saving-
Energy) communication. The parameters of the marine
environment will be stored in the MySQL database. In addition,
we also develop Dashboard Website to monitor those parameters.

Key words - Water Turbine; Wind Turbine; LoRa; Dashboard
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cta dét nude. Dong thoi, ving bién ven bo cling & moi
trudng sdng ctia nhiéu loai sinh vat nhu san hd, dc bién. .

O nhim bién da phan dén tir cac hoat dong su dl_mg chét
nd, dién, cAc chat dong hai dé danh bit hai san. C4c chat thai
sinh hoat, nu6c thai cong nghiép chua qua xt ly d6 thing ra
bién. Pién hinh la cAu chuyén cua cong ty Formosa Viét
Nam niam 2016 [3]. Formosa da c6 nhimg vi pham trong van
dé xir Iy nudc thai dan dén nudc thai c6 chira doc t phenol,
xyanua do thang ra bién. Dan dén hau qua nghiém trong, hai
san chét tran lan trén dién rong trén vaing bién cia 4 tinh: Ha
Tinh, Qudng Binh, Quang Tri, Thira Thién Hué. Sy ¢6 nay
da gay thiét hai nang vé kinh té, x4 hoi va moi trudng, trong
do6 chiu anh huong nhleu nhét 1a nganh danh bét nuéi trong
hai san. Ngoai ra, mét s6 thong tin tir bao Tudi Tré Online
[4] dua tin rang, nhimg ngudi dan khdng may an phai hai san
bi nhiém doc dan dén cAc triéu chimg nghiém trong nhu ri
loan duong tiéu hod, ngd doc thuc pham. ..

Trong bdi canh trén, bai viét ndy giéi thidu mot tram
trac quan moi truong bién dugc thiét ké hoan chinh tir phan
cling dén phan mém, nham giam sat cac thong sb ciia nude
bién dé dwa ra cac phuong an xu 1y kip thoi. HE thong nay
tan dung t6i da cac ngudn ning luong sach dé cung cap
dién cho tram tric quan khi khong c6 du niang luong dé
truyén dit liéu vé dét lién. Ngoai ra, nhom tac gia ciing phat
trién mot trang web Dashboard gitip nang cao tinh tu chi
trong véan dé bao mat va quan ly dit liéu.

2 The University of Danang - University of Science and Technology, Danang, Vietnam (Luu Duc Lich, Hoang Thang)



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE - DAl HOC DA NANG, VOL. 21, NO. 7, 2023 53

2. Nhirng dw &n c0 lién quan

Trong bai bao [5] cong ty CP Cong ngh¢ thong minh va
sang tao (Sitech) da ra mét san pham phao tric quan nudce
bién ty dong duoc ky su ba Niéng thiét ké. Cu thé h¢ thong
dugc thiét ké rat hoan chinh tir phan co khi dén phan hé
thdng tric quan. Bén canh d6, phan mém ciing duoc phat
trién dudi dang biéu dd nhdm dap tmg nhu cau giam sat
tryc quan song hé thdng chi sir dung nang luong mat troi
dé cung cap nang luong cho h¢ thdng tric quan hoat dong.
Diéu nay dan dén trong cac truong hop troi khdng €6 nang
trong thoi gian dai s& dan dén tinh trang thiéu hut ngudn
ning luong va hé thong tric quan s& khong thé giri dir lidu
vé dit lién duoc. Hon nira, phuong thirc truyén dir lidu
trong hé thong trong 1a GPRS/3G tiéu ton rat nhidu ning
luong Vi vy lugng pin cip dién cho hé thong sé sut giam
nhanh hon déng ké.

O mot bai bao khac [6], tac gia Pham Vin Khoa va cong
su ciia minh da ung dung mang Lora trong hé thong giam
sat khong khi tir xa tai Tap chi Khoa hoc va Cong nghé -
Pai hoc Pa Néang. Cu thé, hé thong da hoan thién dugc tir
thiét ké cho t&i cach van hanh. Ngoai ra, hé thong ciing 6
phan mém “IOTVisoin” dé giam sét c4c h¢ thong nham dap
tng dugc nhu cau gidm sét truc tiép qua c4c chi s6. Nhung,
hé thong chua ¢d canh bao mirc @ 6 nhiém cho ngudi sur
dung, chua néu dugc churc nang luu trir dit liéu cta phﬁn
mém. Bén canh do, viéc str dung mang Lora trong hé théng
nay 1 chua khai thac hét sirc manh ctia mang loRa, bai vi
theo nhu bai bao ¢ dua ra mang loRa c6 thé truyén nhan
tinh hiéu c6 khoang céch cao nhat lén toi 30km. Mat khac,
hé théng sir dung 3 khéi dé thu nhan dir liéu va dua Ién
Database, viéc nay sé khién cho database chua tro nén tdi
wu vé sb luong dir lidu luu tri.

O mot hé thdng twong tw, Trung tm vi mach Pa Ning
(CENTIC) phét trién tram trac quan mdi trudng nudc sir
dung ning luong mit troi trong bai béo [7]. Cu thé, hé
thdng dugc xay dung kha hoan chinh va thiét ké phan co
khi cling kha dep. Tuy nhién, h¢ thong cling gép nhimg van
dé chua duogc giai quyét nhu hé théng trén. Cu the hé thong
cung chi s dung néng lugng mat troi dé cung cap dién cho
hé thong tric quan hoat dong cling giao tiép truyen di liéu
GPRS ton nhiéu ning luong. Hon nira, hé thong sir dung
phian mém gidm sat m& ngudn mé dan dén khong thé ty chi
trong viéc quan ly cling nhu bao mat dit liéu.

3. Téng quan vé h¢ thong

Hé¢ thong duge thiét ké gom 4 phan chinh: 1 — Tram
quan trac; 2 — Cong truy cap; 3 — Dur liéu, 4 — Web bang
diéu khién.

TRAM \ | concTRUY | N — WEB BANG

b

Hinh 1. M6 hinh hé thong

3.1. Monitoring Station

‘Monitoring Station — Tram tric quan gom cac thanh
phan tao nang lugng nhu turbine nude, turbine gio, pin
nang luong mat tréi nham cung cap nang luong cho hé
thong trac quan hoat dong trong moi dicu kién. Clng véi
d6 mach 6n ap va cac khoi pin ciing dugc lap dét bén trong
de c6 thé luu trir dién nang. Mach trac quan sir dung giao
tiép LoRa 433MHz tiét kiém nang lwong va khoang cach
truyén nhan dir liéu Xa. Dir liéu thu thap dugc sé gui vé
LoRa Gateway ¢ trén dat lién.
3.2. LoRa Gateway

~ Lanoi nhan dit lidu dugc giri tir Monitoring Station vé

dat lién.

LoRa Gateway hoat dong v&i tan s6 433MHz.

Sau khi nhan dt liéu Monitoring Station, LoRa
Gateway sé public dir liéu I1én Database Server MySQL.

3.3. Database Server MySQL

MySQL [8], [9] Ia mot hé théng quan tri co so dir liéu
ma ngudn mé (goi tit 1a RDBMS) hoat dong theo md hinh
client-server.

V6i RDBMS 1a viét tit cua Relational Database
Management System. MySQL dugc tich hop apache, PHP.

MySQL quan ly di liéu thong qua cac co s¢ dit liéu. Mbi
co so dir liéu cd thé cd nhiéu bang quan hé chira dit liéu.
MySQL ciing ¢6 cling mdt cach truy xuit va ma lénh
tuong tu voi ngén nglr SQL.
3.4. Dashboard Website

Dashboard Website duoc thiét ké véi céc thanh phan
trong Dashboard website dugc quy hoach riéng biét, ro
rang gidp cho qué trinh phét trién, quan ly, van hanh, bao
tri thuan loi hon, dong thoi dé dang kiém soat duoc ludng
xur ly ciia Website.

Website dugc thiét v6i cac ngon ngit nhu HTML,
JavaScript, Css... Cung voéi cac framework ho trg.

Dit ligu tir Database Server MySQL s& dugc hién thi ra
Dashboard Website dé nguoi dung c6 thé dé dang quan sét.
4. Thiét ké hé thong
4.1. Tram quan tric moi trwong
4.1.1. Sor do nguyén Iy tram quan trdc moi truong

a. Phén cting ciia mach gidm sat moi truomg

Khéi ngudn gdm IC LM7805 chuyén doi dién &p dau
vao tir 7-12VDC thanh 5VDC va IC AMS1117 chuyén doi
dién ap 5VDC sang 3.3VDC.

Vi diéu khién chinh dwoc str dung 14 Atmega328P culing
thach anh 16MHz gilp tao xung cho MCU.

Khéi hién thi 1a OLED 128x64 12C.

Cong FTDI dung dé nap chuong trinh cho MCU thdng
qua giao tiep UART.

Cac cong v6i dau vao digital va analog c6 kha ning lap
dat nhiéu cam bién moi truong khac nhau.

Module LoRa Ra-02 giao tiép ¢ bang tan 433MHz.
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Hinh 2. So'dé nguyén Iy tram quan tric mdi tricong
b. Phin mém ciia mach gian sat mdi truong

Algorithm 1 Collect data from sensor and send to
LoRa Gateway

1: Setup: UART port, 10 port, 12C PORT

2: Setup: LoRa channel: f = EU_433F1 MHz, SF =7,
CR=1,BW =125 KHz

3: While True do

5. if All sensors available then

6: Read data every 2 seconds

8: Compress data into a message string

9: Send the average of the data to LoRa Gateway
10: else

11: Reboot the sensor

4.1.2. Turbine nudc
a. Thong sé k¥ thuit

Chiéu rong: 6cm;
Buong kinh: 18cm;
Parameter: 12vDC - 50W.

Vo turnbine

Stator

Rotor

Canh turnbine

Théng s6 ky thuat: 12V - 50W
Hinh 3. Ban vé 3D cua turbine nudc

Mit truée Mit nghiéng phia truéc

Mat sau Mt nghiéng phia sau
Hinh 4. Ban vé 3D céc goc nhin khac cua turbine nudc
b. CAu tao gom: Vo6 ngoai, Stator, Rotor, Canh quat.
4.1.3. Turbine gi6

A Truc turnbine
X Canh turnbine
:42cm
% Thén turnbine
s Dé turnbine é
v

PEREE

9cm

Hinh 5. Ban vé 3D ciia turbine gio
a. Thong sé ky thuit
Puong kinh dé: 9cm;
Duong kinh vong quay canh quat: 22cm;

Chiéu cao canh quat: 25¢cm;
Chiéu cao tong: 42cm;
Parameter: 12vDC — 50W.

b. C4u tao gom: Dé turbine, Stator, Rotor, Canh quat,
Truc quay, Than cia turbine.

4.1.4. Két noi cac thiét bi trong tram trdc quan

Pin nang luong
mat troi
<

Bo mach gidm sit
mbi trwomg nuwde

- -~
Turnbine gio —

B§ diéu chinh dién dp

Bo mach sac Pin

Turnbine nwée

Hinh 6. So d6 két ndi cac thiét bi trong tram trdc quan
Turbine nuéc, turbine gi6, 4 solar panels dugc mic néi
tiép théng qua mach on p va sac cho khdi pin 16Ah.
Ning luong tir khéi pin s& cung cap cho Environmental
monitoring circuit board hoat dong.
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Khi sac day cho mét khdi pin, h¢ thong s& tién hanh
chuyén sang sac cho cac khdi pin tiép theo.
4.1.5. Tong quan tram trdc quan moi truong bién
[ia]

H, Turnbine gié

Pin ning hrong mat troi
Phao va hop pin
Mat bién Dén tin higu

Cap Turnbine nwéc Hip mach difn ti

, Turnbine nwéc

! Xich neo

! Neo

Hinh 7. Bdn vé 3D tram trdc quan mdi truong bién
Hién tai trén thi trudng da co sin phao nén & ddy nhém
tac gia chi thiét ké hé thong nang lugng va trac quan. Sau
do, s€ lap céc thiet bi d6 vao phao.
4.2. LoRa Gateway

Niit nhén diéu khién

Mach LORA 32 Led bso tin hiéu

Hinh 8. So' @6 nguyén |y mach LoRa Gateway

4.2.1. Phan ciing

Khdi ngudén gom IC LM7805 chuyén doi dién ap dau
vao tir 7-12VDC thanh 5VDC.

Khéi diéu khién chinh sir dung cho hé thong 12 ESP32
— Heltec LoRa32 dugc tigh hop IC SX1276 voi giao tiep
LoRa hoat dong ¢ bang tan 433MHz va man hinh OLED
12C 128x64.

Khéi led tin hiéu nhiam biéu thi trang thai hoat dong cta
Gateway.

Khdi nt nhat diéu khién nham thay doi cac ché do hoat
dong cua LoRa Gateway
4.2.2. Thudt todn cua LoRa Gateway

Algorithm 2 Collect data from Monitoring Station
and upload to MySQL

1: Setup: UART port, 10 port, 12C port, SPI port
2: Setup: LoRa channel: f = EU_433F1 MHz,

SF=7,CR=1,BW=125KHz
3: Setup: WiFi connection, HTTPClient, Webserver

4: Setup: post/get method, Localhost/Database Server
Location, HttpGetRequest.

5. While True do
6: if All setup ok then

7. Read data from sensor network every continuously
Unzip that data message

8: if HTTPClient Available then

9: Send data to MySQL Server

10: else

11: Skip

12:  else

13: Reboot LoRa Gateway.

4.3. Database Server MySQL
Dau tién ta phai tao hé quan tri co so dir liéu trén
MySQL.
Vi hé théng chi quan ly tram tric quan nhém tac gia tao
1 Table vagi khod chinh 1a ID ctia goi dit liéu gui 1én.
Trong Bang 1 gdm c6 cac truong 1a dit liéu ciia cac cam
bién giam sat mai trudong nude.
¥ Céutriching 4 Hiénthj quan hé
# Tén Kiéu Bangma doi chiéu Thugctinh Null Mac dinh Ghichd Thém Hanh dong
1 count_id ni(11) Khing Khdng y. Thay d0i @ Xéa w Thém
2 data_sensor_1 ini(11) & Thay dbi @ Xda

3 data_sensor 2 ini{i1) JThaydsi @Xsa w Thém

4 data sensor 3 ni(f1) S Thaydsi @Xda v Them

3 thoi_gian_nhan date S Thaydsi @Xéa v Thém

6 tong_so ni(11)

Khng Khdng

S Thaydsi @X6a w Thm

Hinh 9. Cdu tric table quan Iy dit liéu trén MySQL
4.4, Website Dashboard
4.4.1. Téng quan

Dashboard Website duoc chia thanh ba phan trong
source code. Va mdi phan dam nhan vai tro va nhiém vu
riéng biét nhau va doc 1ap. Dashboard website chira cac
bicu do Real Time dugc lép trinh bang ngon ngit JavaScript
mang dén trai nghiém t6t nhat cho ngudi giam sat.

4.4.2. Thiét ké Website
Algorithm 3 Front — end develop
1: Setup: routes/web.php, app/http/controller,
database/migrations
2: Setup: Source — view: { top.blade, menu.blade,
index.blade, bottom.blade}.php
3: Setup: resource/css/app.css, resource/js/app.js

Setup:.env: APP_URL=http://localhost,
DB_CONNECTION=mysqgl, DB_HOST=127.0.0.1,
DB_PORT=3306.

View:
head.blade.php
Begin: vendor CSS
top.blade.php
Start button controller
10:  menu.blade.php
11: Start menu

»

© N o
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12:  index.blade.php

13: Start Real Time chart

14: Request Data from MySQL

15:  bottom.blade.php
Start bottom menu
16:  foot.blade.php
17: Begin: vendor JavaScript.
18: Web.php:
19:  Setup: Route::get.
20: Controller:
21:  Use: AuthorizesRequests
22:Upload source code to Hosting

oo

Hinh 10. Hinh dank Dashboard Website — Dashboard Page
da hoan thién
5. Két qua kiém thir
5.1. Kiém thir mang LoRa
5.1.1. Tinh téc do truyén dir liéu mang LoRa

Yater

ZSF/BW

R, = SF = * 1000

Trong do:

- SF = Spreading Factor (6 — 12);

- CR = Code Rate (1 - 4);

- W = Bandwidth in KHz (10,4; 15,6; 20,8; 31,25; 41,7;
62,5; 125; 250; 500);

- Rp = Data rate.

5.1.2. Két qua kiém thir mang LoRa
Drop
message.

700

600

—4—Number of drop messages

500

400

300

200

100

[

‘4:5 63‘2.5 910 1367.18 1824.37 2734.3 5468.75 10937.5 21875 Rb
Hinh 11. Biéu do sé gbi dir liéu bi mdt theo
khodang céch truyén (m)

Hinh 11 Biéu dién sb goi dit liéu bi mat theo khoang
céch truyén trén bién trong qua trinh kiém thir dir lidu trong
khoang cach 3000m, truc y |4 sé g6i dit liéu mat, con truc
x 1a khoang céch gira thiét bi nhan va phét.

Drop
message.

600

500

—e— Number of drop messages

400

300

200

100

o le
10 200 400 600 800 10001200140016001800200022002400260028003000 Metter

Hinh 12. Biéu do sé g6i dit liéu bi mdt theo téc dg truyén (Rv)

Hinh 12 Biéu dién s6 g6i dit liéu bj mat theo toc do
truyen trén bién véi toc do truyen 1en t6i 21875kbps, truc
y la s6 goi dit 1iéu mat, con tryc X 1a tdc d6 truyén gitra thiét
bi nhan va phat.

5.2. Kiém thir h¢ thong tao ning lwong
5.2.1. Kich ban kiém thir luong dién tao ra

Vi hién tai, nhém tac gia v§r} chua du Kinh phindﬁu tu
phao trac quan dé lap dat h¢ thong trén bién va kiem thur
nén dé xuat kich ban kiém thur luong dién tao ra nhu sau:

Budée 1: Dat Turbine nudc tai doan nude giap gitra hd
véi sdng Cau Do - Khué Trung, Cam L§, Ba Nang.

Budc 2: Dt turbine gio tai khu vuc ven bién cu thé &
day nhom tac gid chon bo bién Nguyen Tat Thanh, Thanh
pho Da Nang.

Budre 3: Ciing tai bo bién d6 lap dat 4 Solar panels.

Budéc 5: O moi thiét b s& lap 1 dong ho do dién ap,
dong tur nhém‘ do luong dién tao ra. Dir li¢u vé lugng dién
s€ duoc gui ve LoRa Gateway.

Budc 6: Tong hop luong dién tao ra véi cac khung gio
trong 1 ngay.

5.2.2. Két qua kiém thir hé thong tao néing lirong

Luong dién tao ra tir tim pin ning luong mat troi rat 6n
dinh. Cy the khung thoi gian tir 6h sang den 17h hang ngay
nhu trong bicu do Hinh 13. Néu troi khong nang trong mot
khoang thoi gian dai thi h¢ thong trac quan van c0 the hoat
dong bang nang lugng gid hodc dong bien nhu trong bicu
d6 Hinh 14 va Hinh 15.

1 Solar Panel

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hinh 13. Biéu do sé Wh tao ra tir 1 tdm pin nang leong mat troi
50W qua cac khung gio trong 1 ngay



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE - DAl HOC DA NANG, VOL. 21, NO. 7, 2023 57

Wh Water Turbine

1 2 3 4 5 6 7 B8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 Hours

Hinh 14. Biéu do6 sé Wh tao ra nir water turbine 50W qua
cac khung gio trong 1 ngay
Wh Wind Turbine

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Hours

Hinh 15. Biéu dé s6 Wh tgo ra tir Wind turbine 40W qua
cac khung gio trong 1 ngay

6. Hwéng phat trién

Niit ciru h§ Pinh vi GPS  Cim bién dja chiin X Iy cic 16i ky thuit Cung cip nguén sac cho

tau dién va cano dién
Hinh 16. Xu hurdng phét trién ciia hé thong
- Thém nat nhin khan cap (SOS buttons): Cac truong

hop tau thuyén gip su cb gan tram tréc quan co thé sir dung
dé guri thdng béo tro gidp vé dat lién.

- Thém tinh nang dinh vi cho h¢ thong: Phong truong
hop tram tric quan bi tri khoi vi tri neo do cac yéu to
khach guan nhu gid, bao...

- Thém mdt sé cam bién nhu cam bién dia chan dé kip
thoi phét hién cac hién tugng tu nhién nguy hiém nhu dong
dat, séng than.

- Thém tinh nang xir Iy sy ¢ phin mém tu dong: HE
thong s€ tr dong khoi dong lai khi gap c4c sy ¢ phan mém,
tranh mét thoi gian chling ta phai ra tram dé sira chita.

Cung cép dién cho thuyén, cano hoat dong trén bién, vi
hién nay xu hudng oto dién, tau dién rat phat trién. Nhu
véy, khong c6 ly do gi ma trong tuong lai khdng c6 thuyen
cano dién ca. Nang luong du thura tir C4c tram trac quan co
thé cung cap dién duﬂthua Chq thuyen, cano dién hoat dong
trén bién hodc co thé cung cap dién dé thap sang cho cac
tau thuyén hoat dong ban dém bi thiéu hut nang luong.

7. Két luan

Qua thoi gian nghién ctru nhom tac gia da hoan thanh
duoc hé thong va dat duge két qua nhu muc tiéu dé ra.

- Thiét ké phao tric quan c6 kha ning can bang tdt,
chong an mon, chiu dung duoc thoi tict khac nghiét. Phao
trac quan phai chac chan dé c6 thé bao vé cach linh kién,

céc thiét bj dugc 1dp trén né. Thiét ké Board mach trdc quan
Monltorlng Circuit Board (MCB) €6 kha nang nhan biét
dugc céc thdng s cua moi truong nudce va tich hop giao
tiép LoRa hoat dong & bang tan 433MHz. Board mach tric
quan két ndi duoc hau hét cac cam bién mdi truong trén thi
truong (tuy vao nhu cau sé lap cac cam bién nhiéu hodc it
hon). Hoat dong truyén dir liéu trong mang LoRa kha 6n
dinh, tuy c6 xay ra hién twong mat goi dir liéu nhung tan
suat khong cao.

- Thiét ké Tuabin nudc — Water Turbine (WaT) c6 thé
tao ra dong dién 12VDC véi cong suit tdi da 1én dén 25 W
va thiét ké Tuabin gi6 — Wind Turbine (WiT) ¢ thé tao ra
dong dién 12VDC v&i cong suit tdi da 1én dén 20 W.

- Thiét ké Lora Gateway vai kha ning chuyén tiép tin
hiéu LoRa nhan dugc tir MCB sang WiFi va chuyén tiép
dir liéu t6i may cha co s¢ dir liéu MySQL - MySQL
Database Server (MDS). Tao co ché két ndi va chuyén tiép
dit liéu dit lidu tir ESP32 dén hé quan tri co s dir liéu trén
MDS dé quan Iy dir lidu ctia toan hé thong mot céch hop ly
tranh viéc dir liéu bi phan manh din dén kho kiém soét.
LoRa Gateway hoat dong 6n dinh dbi lic xu ly 15i gia tri
nhung khong déng ké.

- Thiét ké Dashboard Website dé quan ly ciing nhu
gidm sat, thdng béo kip thdi cac dir 1liéu mdi truong ciia
tram tric quan. Website phai duoc thiét ké theo chuan
Responsive cd d6 twong thich cao, hon nita viéc bao mat
trang web ciing hét strc quan trong.

Trién khai trén thyc té dé tim ra cac han ché, nhimng thiéu
s6t cua hé thong dé khéc phuc va cai tién trong tuong lai.
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