Thoéng tin khoa hoc cong nghé

Nghién citu, thiét ké hé thong phao trdi Gng dung
trong thu thap dir li€éu méi trudng bién

Phan Hong Minh'", L& Vin Cong?, Tran Thi Thu Huyén®

Vién Dién T, Vién Khoa hoc va Cong nghé quén su;

?Trung tdm Hai Vian, Téng cuc Bién va Hai do.

“Email: phanhongminh1979@gmail.com

Nhdn bai: 28/08/2022; Hoan thién: 18/11/2022; Chap nhdn dang: 02/02/2023; Xudt ban: 28/02/2023.
DOI: https://doi.org/10.54939/1859-1043.j.mst.85.2023.171-174

TOM TAT

Phao tréi 1a thiét bi tw hanh dwoc sir dung rong rdi trén thé gioi dé do cdc tham s6 hdi van va
moi truong trén dai dwong. Chuong trinh khoa hoc va cong nghé trong diém cap bé Tai nguyén
va Moi truong “Nghién ciru doi moi sang tqo, thiet ké va ché tao thiét bi chuyén dung phuc vu
diéu tra co ban vé tai nguyén va moi truong, xu ly chat thdi giai doan 2021-2025” da xdy dung
Deé tai “Nghién ciru, thiét ké che tao phao troi thu thdp dir liéu bién”, ma so: TNMT.2021.03.02.
Noi dung bai bao nay la mét phan két qua nghién cieu cua Dé tai, mo ta cac nghién cuu dién
hinh vé giai phap tinh toan thiét ké ché tao phao tréi phu hop voi diéu kién Viét Nam.
Tir khéa: Phao troi; GSM-GPRS; Inridium; Hé théng cam bién; Vién thdm; Quan tric dai dwong.

1. PAT VAN PE

Phao tr6i thu thap dir liéu bién 1a mot thiét bi hinh ciu tha ndi trén mat nudc, troi theo dong
nudc va thuong xuyén gui dir liéu vi tri hanh trinh khi 1am viéc. Trong phao dugc tich hop bo thu
dinh vi GPS dé cung cap vi tri va hanh trinh ctia phao troi, dong thoi tich hgp bo thu phat thong tin
qua vé tinh hodc mang di dong dé truyén dit liéu vé may chu thong qua phan mém x 1y tin hiéu.

Phia dudi day phao tr6i dugc gan c4C cam bién thu thap tham s6 moi truong tuy theo yéu cau
ctia mdi nhiém vu khao sat. Doi Vo1 cac phao troi do dong chay, ap suét theo tang hodc cac yéu t6
khac nhau theo d6 sau s€ duoc gan thém mot bd phan can nudc (du troi) dé phao trdi theo dong.

2. TINH TOAN THIET KE CHE TAO PHAO TROI

2.1. M hinh h¢ thong

Hé thdng bao gdm nhiéu phao trdi hoat dong doc 1ap. Khi 1am viéc phao trdi s& thu thap cac dir
liéu méi truong bién: d6 mudi, nhiét do, thu cac s lidu tir GPS dé xac dinh vi tri, tinh van tdc dong
chay va huéng chuyén ddng cua phao trdi, cac tham s6 duoc thu truc tiép va theo thoi gian thyec.
Céc tham s6 nay dwoc dua vao xir Iy va truyén vé trung tim qua mang thong tin di dong hodc mang
vé tinh Iridium vé webserver ¢6 dia chi xac dinh (www.vnsea.vn) qua géi tin cb dinh. Phan mém
web s& truy cap truc tiép vao co s¢ dir liéu ciia phao troi va dwa dir liéu hién thi trén hinh 1.
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Hinh 1. So do tong quan cdu triic mang phao tréi.
2.2. Thiét ké so dd khdi chirc niing va xAy dung thuit toan lam viéc ciia phao
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Bai toan thiét ké ché tao phao duya trén nhitng dac tinh ky thuat, chi tiéu tham s6 cua thiét bi.
Céc dac tinh nay dugc mo ta & muyc 1.2. So d6 khdi chire nang va luu do thuat toan lam viéc thé
hién & hinh 2 va hinh 3 tuong ung.

2.2.1. So d6 khoi chirc nang
Khéi Vi dleu khién trung tdm dugc thiét ké sir dung chip ARM STM32F103xx, nhi¢m vu

chinh cua khéi nay 1a diéu khién hoat dong chung cta phao theo dung nguyén ly va thiét ké ban
dau. Chirc nang chung ciia by Vi diéu khién trung tam:

RTC 12C RS485 SV
NXP PCE <:> <:> Cam bién do
Geme min CE4
12C RS485 VR,
EFPROM <:> <:> Cam bién nhigt
24C128 49 TEL
ARM
32 bit GSM
Vi diéu khién trung tam Anten
NXP/ST
GPS <:%:> <:£:> GSMIGPRS
NEO 8M Modul SIM 808
Inridium
Po nhiét dp 1 wire RS232 Anten
trong ﬁhao <:> <:> Iridium Modul
DS1820 ADC mire dién dp N9603
K ‘Diéu Khién ngudn
2
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Hinh 2. So do khéi chire néing ciia phao troi.
2.2.2. Luu d6 thudt todn
Kh01 diéu khién trung tdm c6 nhiém vu diéu khién phao lam viéc theo thuat toan da dugc
thiét 1ap (hlnh 3). Phao nhan tin hiéu tir by dinh vi GPS, thu dit liéu tir cac cdm blen dong goi dir

li¢u thanh cac truorng thOng tin va gui vé webserver. Thuc hién xong viéc truyén phat thong tin,
phao chuyén vé ché do cho, & ché d6 nay mirc tiéu thu nang lugng cia phao 1 nho nhat.
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Hinh 3. Luu do thudt todn hoat déng: a) Tai phao; b) Tai trung tam.

172 P. H. Minh, L. V. Coéng, T. T. T. Huyén, “Nghién cCitu, thiét ké ... dit liéu moi trwong bién.”



Thoéng tin khoa hoc cong nghé

2.3. Giai phap tiét kiém ning lrong

Trong thuc té khi 1am viéc, phao s€ hoat dong lién tuc tréﬂn ‘Qién trong qkhoéing thoi gian tu 06
thang dén 2 nam. Nhom tac giad da thuc hién 2 giai phap cu thé dé gidm thi€éu muc ti€u thu ngudn:

- Chi cép nguén cac mo dun chirc nang, cac thiét bi ngoai vi cia phao khi hoat dong.

- Khi khéng hoat dong chuyén phao vé ché d6 nghi cho.

Khi thuc hién xong viéc tmyen phat thong tin, phao s& chuyen vé che dd cho (thoi gian cho
dugc thiét 1ap linh hoat), vi dicu khlen trung tim s& cit ngudn cung cap dén cac moé dun chuc
nang va thiét bi ngoai vi, chuygn vé ché 46 Low- -power modes, tai ché do nay chi c6 duy nhit bo
dinh thoi timer cta vi di€u khién hoat dong giam toi da lugng ti€u thy, khi & ché dd nay qua phao
tiéu thu 6 + 8 mA [9].

3.MOT SO KET QUA TiNH TOAN

Khdi ngudn pin dugc thiét ké sir dung céc vién pin kiém Alkaline dung luong 16n, pin dai c¢&
D loai 1,5 V dung 1 lan, sir dung 7 khdi 12 V, mdi kh01 pin 12 V tich hop 8 vién ndi tiép 1,5 V.
M&i khdi ¢6 dung luong 5.500 mAh (theo théng s6 cta PIN size D 1,5 V ansmann cua Dirc).
Nhu vay, mot khoi pin c6 dién ap 1a 12 V va dung luong 13 5.500 x 7 = 38.500 mAh. Qua tinh
toan thuc nghiém da xac dinh duogc:

- Giai doan khdi dong, tiéu thu 220 mA trong thoi gian tg = 5 gidy;

- Giai doan hoat dong, tiéu thu 140 mA trong thoi gian thg = 10 gidy;

- Giai doan cho, tiéu thu 6 mA trong thoi gian to, = 600 gidy, thoi gian cho c6 thé kéo dai hon
tuy thudc vao kich ban phat 1 ban tin.

Trong 3 giai doan trén, giai doan Khoi dong va Hoat dong 1a co thoi gian ¢d dinh, con giai
doan Cho 1a ¢6 thoi gian hay ddi theo timg kich ban truyén 1 ban tin. Khi d6, sé ban tin c¢6 thé
dugc truyén trong 1 gio ciia mdi giai doan nhu sau:

3600
" trattpatten
Trong d6: tks Va tha 12 khdng thay dbi, ten s& thay ddi phu thudc vao kich ban phat 1 ban tin.

(Ban tin)

Khi d6, thoi gian lam viéc dugc tinh theo bang dir li¢u nhu sau:
Bdng 1. Thoi gian lam viéc cua phao.

Céac kich ban truyén tin

1 2 3 4 5 6 7
Thei gian phat 1 tin 10 phut | 20 phat 1gi&r 2 gid 5 gidy 10 gity 24 gity
Thei gian chér (gidy) 600.00 | 1,200.00 | 3,600.00 | 7,200.00 |(18,000.00|36,000.00|86,400.00
S& tin truy&n trung binh trong 1 gidy (tin) 5.85 2.96 1.00 0.50 0.20 0.10 0.04
Cong suét cher trung binh cho 1 tin (mW) 12.30 24.30 72.30 144.30 360.30 720.30 | 1,728.30
Cbng suat trung binh &€ truyén 1 tin (mW) 20.63 32.63 80.63 152.63 368.63 728.63 | 1,736.63

Céng sudt trung binh tiéu t&n trong 1 gi&r (mW) 120.78 96.69 80.30 76.16 73.67 72.83 72.35

Déng tiéu thy trung binh trong 1 gier (mA) 10.07 8.06 6.69 6.35 6.14 6.07 6.03
Déng tiéu thy trung binh trong 1 ngay (mA) 241.56 193.38 160.60 152.32 147.33 145.67 144.69
Tinh trye tidp Théi gian st dung pin (gid) 3,825.12 | 4,778.09 | 5,753.51 | 6,066.34 | 6,271.61 | 6,343.28 | 6,385.88
: Théi gian st dung pin (ngay) 159.38 | 199.09 | 239.73 | 252.76 | 261.32 | 264.30 | 266.08
Hé s8 st dung | Thai gian st dung pin (gidY) 2,677.58 | 3,344.66 | 4,027.46 | 4,246.43 | 4,390.13 | 4,440.30 | 4,470.11
pin 14 0,7 Thei gian st dung pin (ngay) 111.57 | 139.36 | 167.81 | 176.93 | 182.92 | 185.01 | 186.25
He s8 st dung | Theri gian st dung pin (gidY) 3,442.61 | 4,300.28 | 5,178.16 | 5,459.70 | 5,644.45 | 5,708.95 | 5,747.29
pin 14 0,9 Théri gian st dung pin (ngay) 143.44 | 179.18 | 215.76 | 227.49 | 235.19 | 237.87 | 239.47

Dung legng 1 pack pin: 38500maAh
Ghép song song 7 kh&i, m&i kh&i 12V x 5500mAh
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Trong 3 giai doan trén, giai doan Khoi dong va Hoat dong 1a co thoi gian ¢ dinh, con giai
doan Cho 1a c6 thoi gian hay ddi theo tirng kich ban truyén 1 ban tin.

4. KET LUAN

Bai bdo da dua ra co sé tinh toan, thiét ké hé thong phao troi thu thap dir liéu moi truong
bién, g dung cac giai phap ky thuat dé tiét kiém ning luong. LA san pharn tich hop cong ngh¢
hién dai va thiét ké phu hop voi didu kién Viét Nam, dap Gmg dugc nhu cau thuc té phuc vu cong
tac du bao va phong chong thién tai, quan ly tai nguyén va bao vé moi truong trong ving bién
Viét Nam. Huong nghién ctru tiép theo cua bai bao 1a phat trién va hoan thién cac giai phap tich
hop cong nghé do chiéu cao song, truyén song vo tuyén trong diéu kién bién mua bio khic
nghiét va giai phap xu ly tin hiéu bao mat thong tin.

Bai bdo dd bdo cdo tai “Héi thio quéc gia vé tmg dung cOng nghé cao vao thuc tién - FEE 2022,
ngay 06/10/2022 tqi Vién Khoa hoc va cong nghé quadn su.
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ABSTRACT

Investigation and design of drift buoy system applied
in ocean environment data collection

Drifting buoys are widely used in the world to measure oceanographic and
environmental parameters. Key science and technology program at ministerial level of
Natural Resources and Environment: “Research, innovation, design and manufacture of
specialized equipment for a basic investigation of natural resources and environment, and
waste treatment in the period 2021-2025” has built the Project of research, design and
manufacture drift buoys to collect marine data, Code: TNMT.202103.02. The content of this
paper is part of the projective research results to describe case studies on solutions to
calculate, design and manufacture drift buoys suitable to Vietnamese conditions on the basis
of comparing technical specifications with commercial drifting buoy systems in the world.

Keywords: Drifting buoy; GSM-GPRS; Iridium; Sensor system; Remote sensing; Ocean monitoring.
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