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TOM TAT

Nguon ndng lugng cho thiét bi lan tu hanh (Autonomous Underwater Vehicles - AUV) la mot
trong nhiing vin dé dudc nhiéu nha nghién citu quan tdm. AUV la mdt thiét bi ty hoat dong dya theo
chuong trinh cai ddt trudc, hodc duodc diéu khién, thay doi chuong trinh ti xa. V&i nhiing tinh ndng uu
vi¢t cua AUV trong cdc linh vic: Nghién ctiu khoa hoc bién, hang hdi, khdo sdt dai duong, thdm hiém,
kinh té bién, ddu khi, an ninh quéc phong, gidm sdt do dac va trong cong tdc citu h ciiu nan. Do do,
AUV dugc rdt nhiéu nudc phdt trién quan tam.

Trong nghién ciiu nay, nhom nghién ciu phdt trién mot logi AUV ¢6 nhé, hoat dong gdn b, c6
khd ndng tu bo sung ndng lugng mqt tréi bing cdc cdnh ndng lugng c6 kha ndng déng mé. Muc dich
Phuc vu cdc nhiém vy khdo sdt, giam sat, do dac va nghién ciiu. Khi cdn thiét AUV sé ndi gdn bé mdt
nudc va mé canh nang luong dé thu ndng lugng mdt troi. Viéc t6i uu cdnh ndng lugng mdt troi givp
gidm luc cdn tdc dung lén AUV trong qud trinh di chuyén, tdng hiéu sudt thu ndng lugng mdt trdi, do
do tang thoi gian hoat dong ciia AUV, thiét bi ldn cd thé hoat dong dai ngdy trén bién, trén cdc ving
nudc sau, xa bo.

Tu khéa: Thiét bi lgn ty hanh; AUV; Nang lugng mdt trdi; Cdnh ndng lugng linh hoat.
ABSTRACT

Energy source for Autonomous Underwater Vehicles (AUVs) is one of the problems that many
researchers are concerned about. The AUV is a device that automatically operates according to preset
programs, or to be controlled, to change the program remotely. With the advantages of AUV in the
fields of: marine scientific research, marine, ocean survey, exploration, marine economics, oil and gas,
security and defense, surveillance and research work. Rescue. Therefore, AUV is developped by many
countries.

In this study, my team develop a small, near-shore AUV that is able to replenish solar energy
with flexible energy blades when moving. Purpose for survey, supervision, measurement and research
tasks. When necessary, the AUV will float close to the surface of the water and open the energy wings
to collect solar energy. The solar wing optimization helps to reduce the drag impact on the AUV during
travel, increases the efficiency of solar energy collection thereby increasing the operating time of the
AUV. With this design, it can work for a long time day at sea, in deep, offshore waters.

Keywords: Autonomous Underwater Vehicles; AUV; Energy Solar; Flexible solar wing.
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1. MO PAU

Thiét bi lan ty hanh dudi nuéc AUV
dang dugc Gng dung nhiéu trong cdc nganh
nhu: Hai duong hoc; Thuy san; Gidm st moi
trudng; An ninh quéc phong; Cdu hé cuu
nan,... VGi kha ning di chuyén tu dong, AUV
rat phit hgp cho nhing nhiém vy tham hiém
vung nudc sau hodc can hoat dong dai ngay [1].
Thiét bi lan tv hanh dudi nudc AUV la mét thiét
bi tu dong, c6 thé 1ap trinh dugc, tuy thudc vao
thiét ké cta ching, c¢é thé ty hanh, hodc diéu
khién tit xa bang viéc guii cac 1énh thuc thi hodc
12 hoat déng ban ty dong ma khong can ngudi
diéu khién theo thoi gian thuc [2]. AUV dugc
ky vong sé dong mot vai tro quan trong hon
niia trong tuong lai, vi dy nhu trong khai thac
bién, ldp dit dau khi dudi bién va cac cudc khao
sat quy mo 16n dudi day bién, cdc nghién clfu xa
bo [7]. Kha ning tich trii nang lugng trén thiét
bi lan ty hanh la mét yéu té quan trong khi thiét
ké va van hanh thiét bi lan AUV. Véi nhiing han
ché vé kich thude, khoéi lugng va cac yéu cau
thiét ké khac nhau, viéc luu trii nang lugng trén
AUV thuotng bi han ché, do d6 thoi gian hoat
dong ctia AUV c6 nhiing giéi han. Viéc tich
hgp céc hé thong b sung nang luong cho thiét
bi Idn tu hanh da dugc nghién ctu. Vién Cong
nghé IMTP va Vién Han 1am Khoa hoc Nga da
danh gia cac cong nghé can thiét cho mot AUV
chay bang ning lugng mit troi [3]. Mot trong
nhiing san phdm cta chuong trinh phat trién
nay la ché tao va thd nghiém mau thiét bi lan
tu hanh thu nang lugng madt troi voi tén SAUV
I ¢6 cac thong s6 ky thuat 1a: Khoi luong 90 kg,
chiéu dai 1,7m, rong 0,7m, duong kinh vo la
0,24m [3).
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Hinh 2. Thiét bi lgn SAUV II [4].

Thiét bi lan SAUV II 1a phién ban nang
cdp caa SAUV I la mot AUV chay bang niang
lugng mat troi, dugc thiét ké cho cac nhiém vu
giam sat, khdo sat va bao tri trong thoi gian dai,
dam bdo théng tin lién lac vao bg trong diéu
kién thdi gian thuc [3]. SAUV II ¢6 khd ndng
hoat dong sudt ngay dém bang viéc st dung
nang lugng mat troi d€ sac lai pin lithium ion
vao ban ngay va thuc hién nhiém vu dugc lap
trinh sén vao ban dém. Chién lugc nay quan ly
muc tiéu thu nang lugng va cho phép SAUV
IT hoat dong tai tram giam sat trong vai thing.
Nghién ctiu nay ché tao moé hinh AUV giam sét
ven bién véi hé thong thu nang ligng mat troi
¢6 do bén cao [4].

V6i kha nidng di chuyén tu dong trong
moi trudng nudc, AUV rat phu hop cho nhiing
nhiém vu thdm hiém vung nudc sau, doc hai
hodc cin hoat dong dai ngay. Tuy nhién, viéc
thiét ké canh nang lugng c¢6 dinh sé lam ting luc
can chuyén dong lén thiét bi lan ty hanh AUV
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khi di chuyén [8]. Vikét cdu hinh déng cta thiét
bilan anh hudng dén luc can khi di chuyén. Luc
can cang lén thi kha nang di chuyén cang khé
khén, t6n thdt ning lugng cang 16n. Mdi quan
h¢ giiita luc can va hinh dang, kich thuéc, van
toc thiét bi lin AUV dugc thé hién qua cong
thuc sau:

i = l.p.uz.cd S ()
2

Trong do: F, 1a lyc cdn téc dung lén
thiét bi lan tu hanh AUV theo phuong chuyén
dong; p 1a khéi lugng riéng clia nudc; u la van
t6c cua thiét bi lan ty hanh AUV; ¢ , 12 hé s6
stic can hinh dang; S la dién tich hinh chiéu
ctia AUV lén mit phang vudng goc véi hudng
chuyén dong.

Trong nghién ciiu nay, nhom nghién
ctiu dua ra y tudng thiét ké, ché tao mot thiét bi
lén ty hanh ¢6 nhé c6 bs sung ning lugng bang
canh nang lugng madt troi linh hoat. O trang
thdi AUV di chuyén thi canh ning lugng dong,
chi méd ra khi AUV ndi 1én gin bé mit nu6c
thu ndng lugng trong thai gian cé ning trong
ngay. Viéc t6i uu canh ning lugng nhdm giam
kich thuéc, hinh dang thiét bi lan, c6 thé thay
d6i khi di chuyén, do d6 gidm luc can tic dung
lén thiét bi lan ty hanh, tang hiéu suit thu ning
lugng mdt troi, giam nang lugng tiéu hao, gitp
thiét bi lan AUV c6 thé hoat ddng dai ngay ma
khong can thu hoi d€ sac b sung.

2. THIET BI LAN TU HANH CO CANH
NANG LUONG MAT TROI LINH HOAT

2.1. Ngudn niang lugng mit trgi tai Viét Nam

Viét Nam la mot nuée c6 duong bo bién
dai trén 3.000km, vung lanh hai rong 16n véi
nhiéu quan dao. Do d6, viéc nghién ctiu AUV
sé ¢6 rat nhiéu tiém nang dng dung cho cic
hoat dong kinh té, xa hoi, an ninh quéc phong
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va trong nghién ctiu khoa hoc. Hon niia, Viét
Nam la mdt qudc gia nhiét d6i can xich dao, vi
vy, Viét Nam c6 lugng buic xa mat trdi rét lén
véi s6 gid ndng tit 1.400 — 2.600 gid/ndm. Phia
Béc binh quén c6 khoang tit 1.400-2.100 gid
nang/nam, phia Nam tit Pa Néng tr& vao binh
quan tif 2.000 - 2.600 gi¢ nang/nim. Nhing
s6 liéu quan trac clia cac tram cho thdy, ning
lugng btic xa trung binh trén ca nudc mdi ngay
ti 3,3 - 5,7 kWh/m’ Tiém néng st dung ndng
lugng 6 hau khap moi viing trong ca nuéc la
rat cao. Vi vay, viéc nghién ctu thiét bi lan tu
hanh c6 b6 sung ning lugng mat troi tai Viét
Nam la can thiét va kha thi, hon niia Viét Nam
1a mot qubc gia c6 duong bo bién dai va viing
lanh hai rong 16n, yéu cdu c6 nhiing thiét bj lin
tu hanh dé€ phuc vu nghién ctu, gidm sit moi
truong bién, khdo sat, kinh t€ bién, an ninh
quoc phong,...

2.2. Xay dung mo hinh thiét bi lin AUV tich
hgp hé thong b3 sung ning lugng mat troi

M6 hinh dugc nhém nghién ctiu thiét
ké c6 kich thuéce dai 1,35m, rong tit 0,3m - 0,6m
va cao 0,3 m. TAm panen pin mdt trdi gébm 6
tdim mac song song; gébm 2 tdm c§ dinh phia
trén va 4 tdim panen pin mit troi linh hoat &
hai canh. Kich thuéc AUV tuong d6i nho va cé
canh ndng lugng linh hoat, do vdy dé dang trién
khai va van hanh. Thiét bi lin AUV cé thé diéu
khién tit xa hodc dugc lap trinh chuong trinh
tridc hodc cé thé thay d6i chuong trinh thong
qua lién lac tan s6 vo tuyén (RF) hodc vé tinh.

Caph nang lugng

L. tdi cb dinh

\,/A '/@
Hinh 3. Thiét bi lan ty hanh AUV trudng hgp cdnh

ndng lugng dong.

ISSN 2615 - 9910

http://cokhivietnam.vn




NGHIEN CU'U - TRAO DOI

——— Canh
nang lugng

Hinh 4. Thiét bi lgn tu hanh AUV trudng hgp cdanh

ndang lugng mé.
Pis mat troi
e ]
B chuyén i
Pin. Ac qov
B4 didn Knida o] B4 thing lpa adi
I Bing Mag. ms i
Drner djug co [ “-o:l‘w-: i
Ding co 43y | | Dony cw cimb lii Camera giam vat

Hinh 5. S0 d6 hé thong diéu khién AUV tich hgp hé
théng bd sung ndng lugng mat trdi.

2.3. So d6 mach do kha ning thu ning lugng
mat troi caa AUV

AUV dugc b6 tri 6 tim panen pin mat
troi, mdi tdim c6 thdéng s6 ky thudt nhu Bang
1. Cac tAm panen pin mdt trdi dugc mac song
song v&i nhau nhu so d6 Hinh 6. Cum s6 1 gom
2 tdm panen pin mat trdi gan c6 dinh phia trén
dinh than cta thiét bi lan AUV. Cum s6 2 gom
4 t4m panne pin mat trdi dugc lap ddt 6 2 canh
nang lugng linh hoat. Canh linh hoat dugc
déng- mé bang hé théng xi lanh, cinh nang
lugng linh hoat chi mé khi thu ndng lugng mat
troi.
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Hinh 6. So do két noi cdc tdm panen pin mat troi.

Tampmmum

Tt tndo Uval

Bitn w2 B

Hinh 7. So d6 do kha ndng thu ndng lugng ctia cdc
tdm pin mdt trdi.

Bing 1. Théng s6 ky thudt ciia pin ndng luigng mdt troi:

TT | Thongs6 ky thuat | Ky hiéu | Gia tri
] Cong su’at dinh p 30W
muc
2 | Dién dp danh dinh | Vmp 18V
3 | Dongdanh dinh Imp 1,67A
. 4 bién ap hs mach Voc 22.3V
s Dong hé mach Isc 1.82 A
6 | Loai Pin mit troi Silic don
tinh thé
daix | 45cmx28
7 Kich thudc rong x cmx 0,3
} day cm
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Ngudn ning lugng d€ thiét bi lin AUV
hoat d6ng ludn 1a vin dé dugc quan tam. Trong
nghién ctiu [5], [6] cho thdy, hau hét cac loai
thiét bi 1an tu hanh ¢& nho va viia hau hét si
dung pin 1a ngudn ning lugng chinh. Trong
nghién cdu nay, tic gia cing s dung pin lam
ngudn ning lugng gom: 8 pin Lithium LiFePO4
32650, véi dung lugng 12 3,2 V; 6.000 mAh. Lap
thanh 2 cum, mdéi cum mac noi tiép 4 pin tao
ra nguén c6 dién ap 12,8V. Sau d6, mac 2 cum
song song v6i nhau.

Hinh 8. Pin LiFePO4 32650 dudc st dyng.
3. KET QUA THUC NGHIEM
Sau khi cai dat thi nghiém hoan thanh,

thiét bi 1in duogc cai dit tai cdc do sau khac
nhau, tai cidc do6 sau khdc nhau gia tri dién 4p

va dong dién dugc do va ghi lai. Mdi vi tri, thoi
diém do dugc thyc hién duy tri trong vong 10
gidy, do 5 lin dé ddm bao s6 liéu do 6n dinh.
Thoi gian do trong ngay tit 12h00 dén 12h30 dé
khong bi anh hudng nhi€u ctia goc chiéu dnh
ning mat troi.

Hinh 10. AUV trong trudng hgp cdnh nang ligng mé.

Cong sudt dugc xac dinh theo cong
thiic sau: P = U.I (2)

Bdng 2. Kha ndng thu ndng lugng mat troi cia AUV theo do sau tai cdc dia diém trong thdng 8/2020:

[ ( ) L
B \ Tai Vinh Bao - Hai Phong | Tai Ha Long, Quang Ninh | Tai Ha Pong, Ha Noi,
Do sau lin Congsudt | Cong suat Congsuidt | Congsudt | Congsudt | Congsuit
i STT | (m) ) Khi canh Khi canh Khi canh khicinh | Khicanh | khicinh
], ‘ dong mé dong mé dong mé
] (Wp) (Wp) (Wp) (Wp) (Wp) (Wp)
\
1 0,0 51.53 140.53 51.81 141.30 52.01 141.86
2 0,1 49.43 134.82 50.27 137.12 49.43 134.82
3 0,2 49.07 133.84 50.27 137.12 45.29 123.52
4 0,3 48.84 133.21 49.97 136.28 42.48 115.85
5 0,4 47.92 130.70 47.64 129.94 41.02 111.88
6 0,5 46.64 127.22 46.08 125.68 39.26 107.07
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Hinh 11. Biéu d6 thu ndng lugng mdt trdi khi cdnh
nang lugng dong va md tai Vinh Bdo - Hdi Phong

Cong suit the nang hegag P (Wp)

e 388 ER3E7Z

<

(8/2020).

0.5 1 1.5 2
DO sdu lEn coa AUV {m)

Hinh 12. Biéu do thu ndng lugng mdt troi khi
cdnh ndng lugng dong va md tai Ha Long - Qudng

Ninh(8/2020).
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006 sau l4n oha AUV (m)

Hinh 13. Bi€u d6 thu nang lugng mdt trdi khi cdnh
nang lugng déng va md tai Ha Péng - Ha Noi

Céng subt thu ning lueng P(Wp)
5 8 ¥ 8 8 ¢

o
o

(8/2020).

o2 -2 XY o 3 32

Db sbu Wn tus AUV (m)

Hinh 14. Biéu do khd ndng thu ndang lugng mat troi
khi canh nang lugng déng tai Hdi Phong, Qudng
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Hinh 15. Biéu d6 khd ndng thu nang ligng mdt
troi khi canh ndng lugng md tai Hdi Phong, Qudng
Ninh, Ha Noi (8/2020).

Qua cic biéu do trén cho thiy, khi thiét
bi ldn ty hanh ting ddn d6 sau lan thi cong sudt
thu nang lugng mat trdi khi déng canh va mo
canh déu giam dan. Trong nghién ctiu nay, tac
gia dit ngudng thit nghiém do sau lan t6i da la
1,5m. Tuy nhién, tai hé thi nghiém ¢ Ha Noi,
nhém nghién ctiu chi do dudc tai do sau to6i
da la 1,1m, vi hd nudc nong khéng ché do sau
lin c6 thé. Mdc giam cong sudt cla hé¢ thong
thu nang lugng mat trdi khi thit nghiém tai Ha
Long, Quang Ninh la 25,1%, tai d¢ sau la 1,5m.
Vinh Bao, Hai Phong mic giam la 29,8%, tai do
sau 1,5m. Tuy nhién, tai Ha Noi thi mudc giam
cong sudt cta hé thong la 1a 42,2% tai do sau la
1,1m. Nguyén nhan mic giam cong sudt tai Ha
Noi, Hai Phong va Quang Ninh khac nhau do
cac yéu t6 nhu: Vi tri dia ly khac nhau, d6 duc
cua nudc khac nhau.

Do d4, khi thu ning luong mat troi thi
AUV ndi cang gdn mat nudc cang t6t. Ddc biét,
khi tich hgp canh nang lugng mit trgi linh hoat
theo thiét k& c6 thé tang kha nidng thu nang
lugng mat trdi ctia AUV lén khodng 2,7 1an so
vdi khong c6 canh nang lugng linh hoat.

4. KET LUAN

Thiét bi lin ty hanh AUV la mot thiét
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bi cé nhiéu khé ning ting dung, phu hgp vdi
diéu kién tai Viét Nam, c6 vung bién rong 16n.
Qua trinh tht nghiém tai moét sé dia phuong
trong khu vuyc phia Bic da cho thiy hiéu qua
thu ndng lugng cta thiét bi lan ty hanh dugc
thiét ké. Viéc tich hgp thém canh nang luong
mit trdi linh hoat, gitp thiét bi ting cong suat
thu nang lugng mit trdi 1én khoang 2,7 lan.
Ngoai ra, cdnh ning lugng linh hoat giam luc
can tac dung 1én AUV khi di chuyén, ting hiéu
qua st dung nang lugng tu nhién san c6. Do d6,
thiét bi c6 thé hoat dong dai ngay trén bién ma
khong can thu héi d€ b6 sung ning lugng. <
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