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TOM TAT
Bai bao nay trinh bay nghién cizu tich hop cong nghé hybrid voi nang lwong mat troi vao
phirong tién giao thdng thiy ngi dia c& nhé. Trong nghién cizu nay, dir liéu khdo sat két hop
véi Y kién chuyén gia duoc tong hop va phan tich nham duwa ra phwong dn thiét ké hinh dang
va cong nghé hybrid #ng dung nang lwong mat troi phu hop véi dac thu phwong tién giao
thong thuy c& nhé. Cac rang bugc mén nuede, tinh khdng, tuyén luong kénh rach, bé réng kénh
rach déu dam bdo tinh ndng ky thugt theo nhiém vu thu thiét ké. Giai phap thiét ké hé thong
hybrid ¢tng dung ndng lheong mdt troi gom phan cing va phan mém phuc vu tich triz, diéu
khién va vdn hanh ciing da duwoc so sanh va danh gia. Két qua cho thay tinh kha thi cia nghién
cueu tich hop cdng nghé hybrid #ng dung nang lwong mat troi vao cdac phuwong tién giao théng
¢ nhé hoat déng ¢ ving ho, kénh rach tai khu viee TP HCM va Pong Bang Song Cuiu Long.

Tir khoa: phuong tién giao thong thuy ngi dia; tuyén luong kénh rach; cong nghé hybrid;
nang lwong Mdt troi; nhiém vy thiét ké.

ABSTRACT

This paper presents research integration using solar hybrid energy for small inland boats.
In this paper, survey data combined with expert evaluations are synthesized and analyzed to
come up with a design of boat hull form and solar hybrid energy applications suitable to the
characteristics of marine vehicles. The constraints of the draft, clearance, route, and width of
canals all ensure the technical features according to the design recommendation. The design
solution of a hybrid solar energy system including hardware and software for battery capacity,
control system, and operation has also been compared and evaluated. The results show the
feasibility of the study to integrate hybrid technology applying solar energy into small-sized
vehicles operating in rivers and canals in Ho Chi Minh City and the Mekong Delta.

Keywords: small inland boats; route of canal; hybrid energy application; solar energy;
design requirement.

1. PAT VAN DE Tuy nhién, duy bdo cta chuyén gia ning
lwong, khai thac dau khi s& dat mac dinh vé
san lugng vao nam 2020 va syt giam nhanh
chong trong cac nam tiép theo. Bén canh do,
khi phat thdi tor phuong tién giao thdng anh
huong 6n dén méi truong va chat luong
sbng, dac biét 1a trong khu vuc noi thanh.

Chi phi nhién liéu ludn chiém mot phan
I6n trong cac hoat dong kinh doanh, dac biét
la linh vyc giao théng van tai. Nhién li¢u
xdng va diesel dung ¢ dang long co wu thé vé
kha nang str dung tryc tiép hon cac nhién liéu
hoa thach khac nhu than con kha ddi dao.

Doi: https://doi.org/10.54644/jte.66.2021.1065
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Tai Viét Nam, tiém ning s dung ning
lwong mat troi hién rat 16n vi nuéc ta nam
trong khu vuc c4n xich dao, goc chiéu mit troi
cua c&c mua trong nam tuong dwong 90 do
nén viéc stir dung khai thac cac pin nang lugng
mat troi rat hiéu qua. Riéng véi khu vuc thanh
phé H5 Chi Minh va Bong Bing Séng Ciru
Long thi kha ning chiéu sdng caa mat troi gan
nhu 90% trong hai mia mua va nang.

Bing 1. S6 liéu vé birc Xg mdt troi khdo sét

trong nuoc
. Cuong do .
vin Gio nang BXMT Ung
g trong nim | (kwh/m?, | dung
ngay)
Pong Bic | 1600-1750 | 3341 Tt)(ung
inh
TayBic | 1750—1800 | 41-49 | 'UN9
binh
Bac U9 | 17002000 | 46-52 | Tét
Tay Nguyén )
va Nam 2000 - 2600 | 4,9-5,7 | Rattdt
Trung Bo
Nam Bo 2200 -2500 | 4,3-4,9 | Rattét
Trung binh | 1765 9500 4.6 Tét
Ca nuoC

Buc xa mat troi phu thugc vao tung dia
diém trén mat dat va cac diéu ki¢n tu nhién
clia dia diém d6. Khi thiét ké hé théng dién
mat troi, 1d rang dé cho hé co thé cung cap
du nang luong cho tai trong sudt thoi gian
hoat dong, ta phai chon gia tri cuong do birc
xa trung binh cua thang thap nhét trong nam
lam co so tinh toan. Cuong do buc xa trung
binh cta cac thang trong nam ¢ Tp. HCM
theo phuong phap tinh toan cua Moix
Prierre-Olivier [1], [2], dugc cho & trén va
trong ngay tir 6 gio sang dén 6 gio chiéu cua
ngay dau thang Giéng.
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Hinh 1. Cuong do birc Xa tai Tp. HCM theo
Moix Prierre-Olivier (2004)

Nam 1883, Charles Fritz thanh cong
trong viéc chuyén hoa ning lugng mit troi
thanh nang luong dién (chi tor 1-2%). Hién
nay hiéu suat st dung pin mat troi da duoc
cai thién dang ké va duoc trién khai hiéu qua
trong cac chuong trinh st dung nang luong
xanh va tiét kiém nang luong.

Theo thong ké, panel mit troi sir dung
cong nghé Crystalline (mono va poly) duoc
sir dung phd bién do c6 hiéu suét str dung cao
va chi phi hop ly [3]. Trong nghién cau nay,
nhom chon phuong an sur dung panel mat troi

Module price (USD per Wp)

Hinh 2. Phan logi panel mat troi

Trong bai b&o nay, pham vi nghién ctu
dugc lya chon cho phuong tién thuy noi dia
cd nho tich hop céng nghé hybrid véi nang
luong mat troi (NLMT), hoat dong & ving hd,
kénh rach tai khu vuc Tp.HCM va Pong
Bing S6ng Ciru Long.

2. NGHIEN CUU UNG DUNG DPONG
CO DPIEN VA CONG NGHE GHEP
(HYBRID) CHO PHUONG TIEN
THUY

2.1. Nghién cwu wng dung dong co dién va
cong ngh¢ hybrid cho phwong tién
thuay trén the gioi

SRS

Hinh 3. Hé thang thiét bi day chay dién cua
Fischer Panda (Puic)
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Bdang 2. So sanh cac loai dong co dién

Pong co AC Pong co DC
Dong co|  cam img ) Brush DC (Pdng co mét chiéu cé chéi than) Pong co
(Khéng déong bong bo ] DC
b) Nam 1 yeien | KIS T ien | Kich ) khang
Rotor | 1M | tirdgc | W | tirndi [tirhdn | RC | Dngco o cngi
Muyc MO 1Bapha| SOOT | day | Gy | 180 | Song | tiép | hep | VO |VARMERE] than
pha quén (BLDC)
Ngudn AC AC DC | DC | bDC | DC | DC | DC |DC&AC| DC
Hiéu suét
() |40-60| 60-70 | 7075 | 75-90 | 60-70 | 70-80 | 70-80 | 70-85 | 70-80 | 60-70 | 50-70 >85
Trung
binh . B TB | TB | TB | TB i
Kich thugc | Lon | (TB) holzc?('l)'B hoac Nho hoac | hoiac | hoac | hoic Nho TBI(?r?aC Nho
hoac : 16n 1én 1én lén Ién
16n
Momen tai r-:—hl?’) Lon Thip Lon Nho Nho Nho Lon Lon Nho TB TB
bao chieu | 6 | pg D3 Di | D& | Kho | D& | Kho | D& D3 Khé
quay
Cong suat Lén Nhe | TB B B TB | Thép B B
Gia |Thip| TB | cao | Cao [Thip | TB | TB | TB | TB | Thip | TB Cao

Tir bang so sanh trén c6 thé nhan xét nhu
sau:

Pong co AC dé cap ngudn diéu khién
phi hop cho nhitng hé thdng cé tai trong,
kich thudc I6n va c6 kha ning duoc cap
nguon truc tiép.

bong co DC phu hop chiu tai 16n khi
khoi dong (dic biét la kich tir ndi tiép), cong
suit thap. Ngoai ra, gia thanh thap, do tin cay
cao, diéu khién don gian va kha ning diéu
khién dao chiéu quay d& dang... ciing 12 mot
trong cac uu diém noi bat.

Theo phuong an nay, hé thong day sir
dung nang luong dién duoc cung cap bai hé
thong tich trit nang luong (pin - ac quy) hoic
nguodn phat ning lugng [4]. Pén nam 2007,
nghién ctru so bo tai Buac danh cho mé hinh
phuong tién thiy ¢& nho tich hop 9m? tim
pin niang lwong mat troi dwoc kiém soét
thong qua phan mém quan 1y va danh gia
nang luong tiéu thu da minh ching dugc tinh
kha thi va hiéu qua cua viéc tich hop panel
mat troi vao phuong tién thuy.

Hién nay, nghién cuu hé théng ghép
(hybrid system) bao gom dong co dot trong

truyén thong, may phét, hé théng tich trix
nang luong va dong co dién dugc phat trién
rong réi. Theo céch phan loai hé thong ghép,
c6 thé phan chia thanh ghép ndi tiép (serial
hybrid), ghép song song (parallel hybrid) va
ghép hon hop (series-parallel hybrid).

Serial Hybrid
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Hinh 4. Phdn loai hoat déng cua hé thong pin
mat troi trén tau NLMT



Tap Chi Khoa Hec Gido Duc Ky Thugt Sé 66 (10/2021) 49
Truwong Pai Hoc Sw Pham Ky Thugt TP. Hé Chi Minh

Bing 3. Ddanh gid va so sanh hé thang lai

ghép (hybrid)
Uu diém Nhuoe diém
Hoan toan chay
Ghép néi | dién Hé thdng &c
tiep bon gian, phu | quy lén
hop tau nho
. Cong suét lon Coéng  nghé
sor?ghzgng Thoi gian hoat | Phirc tap
dong dai Kho bao tri
x| Tan dung téi da | Cong  ngh¢
Ghﬁghon c4c loi ich dugc | phuc tap
P sinh ra Khé bao tri

O thoi diém hién tai, hinh thic ghép no|
tiép nay dang dugc phét trién boi mot sd
hang Torquedo, Lynch Motor, Electric Yacht,
Master\olt, Elco Marine. Tuy nhién, cac hé
thdng thiét bi nay déu c6 diém chung la gia
thanh rat cao [5]. Vi thé muc tiéu ma nguoi
thuc hién hudng dén trong dé tai nay la thiét
ké, ché tao phuong tién thuy @ng dung cong
nghé hybrid véi niang lugng mat troi trién
khai tdt trong thuc té va c6 tinh noi dia hoa
cao (diéu kién 1am viéc, linh kién st dung,
lam chu cdng nghé).

2.2. Nghién ciru wng dung dong co dién va
cong nghé hybrid cho phwong tién
thiy trong nwéc

Dua trén cac két qua nghién ciru so khai
tir dé tai nghién ciu khoa hoc céap co so 2013
tai PTN trong diém Quéc Gia Diéu khién sb
va Ky thuat Hé théng (DCSELAB) va céc
két qua huéng dan sinh vién nghién cau khoa
hoc tai BO mon K¢y Thuat Tau Thuy, Pai hoc
Béach Khoa - Pai hoc Quéc Gia TpHCM tir
nam 2010 dén nay, nhém nghién ciru da bude
dau xay dung mé hinh tinh toan va mé phong
nguyén ly hoat dong cua tau thuy su dung
nguon nang luong mat troi thédng qua tau mo
hinh. Tai B6 mon Ky Thuat Tau Thuy, Dai
hoc Bach Khoa - Pai hoc Quéc Gia TpHCM,
cac dé tai nghién ciu tau thuy sir dung niang
lwgng mit troi da duoc phat trién thanh luan
van t6t nghiép tir nim 2010. Két qua cho
thiy cac tinh ning 6n dinh va phuong an sir
dung nang luwong mat troi hoan toan kha thi
va dang tin cay. Bén canh d6, dong co dién 1

pha, DC, cong suat du kién 5HP ¢6 uu diém
vé kha nang dicu khién dong co, nang cao
tinh nang xoay trd va gitt hudng cua tau [6].

Hinh 5. M6 hinh tau nang lwong mat troi
(Bach Khoa Tp.HCM, 2013)

Hinh 6. Tau 2 than cd nhé chay NLMT (Bach
Khoa Da Nang, 2015)

Hién nay, mot sd phuong tién dan gian
da trién khai lip dat panel mit troi va nhap
khau tron gdi cum thiét bi day chay dién tir
Puc, Trung Québc phdi hop sir dung. Tai
bong Thap, vo lai vai chiéu rong 0,8 m,
chiéu dai 6,5 m, str dung 2 binh ac quy, dong
co va 2 tam pin. Khi sir dung, dién tur nang
luong mit troi trong 2 tam pin qua binh ac
quy sé& truyén vao dong co dé chan vit cua
thuyén hoat dong.

Hinh 7. Thuyén NLMT (Pong Thép, 2016)

Vé nguyén tic, tinh ning o6n dinh
phuong tién thuy khi tich hop panel mat troi
s& ¢ su dich chuyén trong tam rat Ién. Do d6
can cac phan tich, danh gia co so khoa hoc rd
rang. Bén canh do, thiét bi day can duoc
nghién ciru, danh gia phdi hop voi hinh dang
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phuong tién thuy va dong co dién dé dat hiéu
qua thiét ké téi wu.

Thyc chat day van 1a cac phuong tién
thay sir dung dong co dién thuan tay. Vé kha
nang hybrid trong phuong tién thuy, theo hiéu
biét cua nhdm nghién ctu, van chua c6 cong
bé khoa hoc nao trong nhimg nam gan day.

Bén canh nhitng thuan loi vé mit vj tri
dia ly sébng ngdi va ngudn ning lwong tu
nhién, viéc thiét 1ap mé hinh phu hop voi
nhiém vy va muc tiéu cia dé tai 1a phuong
tién thuy duong song cd nho st dung cong
nghé hybrid véi nang lugng mat troi & bai
toan co y nghia khoa hoc va tinh thyuc tién
can phai giai quyét.

2.3. Phuong an thiét ké hé théng hybrid
cia du an sé thuc hién

Dua trén cac két qua phan tich va khao
sat két hop véi cac y kién dong gop tir cac
chuyén gia, nhom dua ra phuong an thiét ké
hé thong Hybrid cho tau caa dy an.

Phuong an tng dung céng nghé nhién
lieu lai ndi tiép (serial hybrid) cho phuong
tién thuy c& nho 1a phu hop yéu cau ky thuat.
T6 hop ghép la h¢ thong két hop linh dong
bao gom dong co dét trong hd trg, may phat
dién, hé thong pin tich trir ning luong, va
dong co dién lai ndi tiép voi nhau. Uu diém
clia phuong 4n ghép ndi tiép (serial hybrid)
thé hién thdng qua kha nang két néi dong luc
don gian, giam ti€u hao nang lugng va lugng
khi thai so véi dong co dbt trong truyén
thdng, van hanh ém ai, trinh bay & Hinh 8&9.

Trong pham vi nghién cau nay, hé thng
nang luong hybrid duya trén ac quy tich trir va
nang lugng mat troi. Pé giam chi phi dau tu
ban dau cho phuong tién thuy ¢ nho, ¢ quy
tich trr 1& cong nghé kin khi (AGM -
Absorbent Glass Mat) voi van diéu ap VRLA
(Valve Regulated Lead Acid) dam bao higu
qua st dung trong thoi gian hoat dong. May
phat dwoc lai ghép véi dc quy tich trir va
dong vai trd ngudn niang lwong du phong va
cung cép nang luong khi ¢ su cb. Ngoai ra,
trong dinh hudng tiép theo, nhoém ciing tién
hanh nghién ciu nham cai thién cac ché do
sac va tich trir cua hé thdng ning luong, qua

d6 giam ton hao 16n trén hé théng chuyén doi
nang luong hybrid.

Serial Hybrid

® = g
l ®
> -

@ Acquy Bién ap 1
@ NLMT @ ®
@) ICE + May phat - £
@ BPong co dién : K
® ct = .
® Dién be

Hinh 8. Phuong dn thiét ké hé thong Hybrid
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Hinh 9. So d6 khoi phwrong dn kj thugt két
Noi mdy phdt va dong co dién trong phwong
an ghép noi tiéep (serial hybrid)

3. GIAI PHAP THIET KE HINH DANG
TAU KHACH PUONG SONG 12
CHO SU DUNG CONG NGHE
HYBRID VOI NLMT PHU HOQP
TUYEN GIAO THONG THUY

Tinh hinh mét sé tuyén giao thong
thity chinh & Tp.HCM va dic diém ha
ting ky thuit dnh huéng dén phuwong
an thiét ké

Thanh phé H5 Chi Minh 1a thanh phé c6
rat nhiéu wu thé vé van tai (hanh khach va
hang hoa) bing duong sdng véi tong chiéu
dai duong thuy c6 thé khai thac van tai 1a 975
km, dat mirc 0,465 km/km?, c6 thé tir Thanh
phd H6 Chi Minh di ra ngoai theo ca 4
huéng: Pong — Tay — Nam — Bic bang
duong song.

3.1.

Trong d& an phét trién du lich duong
song cua Tp.HCM, cac tuyen du lich duong
song gém tuyén tim ngan, tam trung va dai
duoc khai thac chinh:

. Tuyen dai tr Tp. HCM xuong cac tinh
Dong bang séng Ctru Long

. Tuyqn tam trung, tir trung tam Tp. HCM
di Bong Nai, Cu Chi, Can Gid

e Tuyén tAm ngén véi cy ly khoang 8-10
km, di theo cac lgénh, rach khu vuc noi
do6 cua thanh pho.
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o1

Bing 4. Tiéu chudn phén cdp ky thudt dwong thity ngi dia (TCVN - 5664 - 92) vé quy hoach
luong tuyen tai Tp.HCM

Kich thwéc ludng lach Kich thwéc cong trinh
Song thién Kénh dao Chu Tinh khong day
nhién Ban di¢n chua ké
Chp Kinh Khiu dé phan an toan tir
A . A 3 .2 au do p
Chiéu | Chiéu | chiéu | Chieu| i . trrong
A mn A A
sau | rgng | sau | rong chong | FUong. |Ludng
nuéc | day | nwéc | day Séng | Kénh | KMONY | tau song| Tau
bien song
| >3,0 > 90 >4,0 >50 > 700 80 50 10 25 12
Il |2,0+3,0| 70+90 |3,0-4,0|40~ 50| 400 -+ 700 60 40 9 12 11
Il |1,5+2,0| 50+70 |2,5+3,0|30+ 40| 300 -+ 500 50 30 7 12 9
IV |1,2+15]| 30+50 |2,0:2,5(20+30| 200+300 | 40 25 6 (5) 12 8
V |1,0+1,2| 20+30 |1,2+2,0/10+ 20| 100 = 200 25 20 3,5 12 8
VI <10 | 1020 | <1,2 10 60 + 150 15 10 2,5 12 8

Bing 5. Thong sé ky thugt mgt s6 kénh -rach ngi thi ¢6 kha nang thuc hién viéc té chiic giao
thdng cdng cong bang tau thay.

Thona sé ks Kénh Kénh Tan | Kénh T?u Kénh Déi - Kénh Tharp
thﬂﬁf Y| NhieuLgc | Héa-Lo | Hi-Bén | “7"77° Luong - Bén
- -ThiNghe | Gbém Nghé ¢ Cat
Cap DT V-V V-V H-111
L (km) 8,7 11,8 71 13,2 32
B (m) 55-100 55-100 60-120

T

Kénh Tham Litong - Bén Cél ¢

\

I\

B o Tin o - Lo Gom (Rt
L ¥ [ Y Kénh Tau Hl - Bén Nghé §

8 Kénn Nhiéu Lic - Thi Nohé

Tp.HCM

Hinh 10. Hé théng 5 tuyén kénh / rach tai

. I. Jh.l. A

Hinh 11. Khdo sdt diéu kién tinh khéng kénh
Nhiéu Lgc — Thi Nghe
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Trong luong toan tau phu hop:
3 ~4tén

D¢ cao tinh khéng ~1.8 m Vat liéu
nhe

Déng co

[ dién ~ 8 km/h

Dudng kinh han ché
thiét bi ddy

Hinh 12. Diéu kién rang bugc trong bai toan
thiet ke

Théi gian hanh
trinh 2h / luot

Nhiing s6 liéu thu thap nay ciing 1 co s&
dé lap nhiém vu thu thiét ké cho phuong tién
thay noi dia ché khach tuyén ngan dang duoc
nghién cau.

3.2. Xay dung phuwong in ky thuit theo
nhi¢ém vu thu thiet ke

Phuong phap thiét ké tau s€ phu thuge
rat nhiéu vao su co mat cac sb lieu thdng ke,
cac tau mau thu thap duoc, vao kha ning cua
ngudi thiét ké, vao kha nang tién hanh cac thi
nghiém can thiét. Lya chon kich thudc hinh
hoc tau thuc chat 1a qua trinh danh gia moi
tuong quan ty s6 kich thudc phi hop cho tau
thiét ké theo co s dir liéu két hop voi kinh
nghiém phan tich tinh toan thiét ké [7].

Van téc [knot]
A

e O
e —
Water taxi Fast ferry
% oL ——
——
Water bus
15
Chua co
mau thiét ké %
10 | \_phtt hop Fexiy R
12 25 100 Strc cho [ngudi]

Hinh 13. Phan logi phuwong tién thuy cho
khach theo DAMEN (Ha Lan)

Tau cang dai tinh quay tro cang kém.
Chiéu dai cuaa tu con bj han ché tryc tiép boi
bén cang va ludng lach. Chiéu rong cua than
tau c6 quan hé véi viéc bé tri trén tau, tinh on
dinh, suc can va tinh hang hai cua tau. Giam
chiéu rong qua muc ciing c6 thé lam anh
huéng xau dén 6n dinh ban dau va 6n dinh
ngang dong. Hién nay, mot s6 tau thuyén dan
gian van chua c6 danh gia, phan tich khoa
hoc vé hinh dang phuong tién thuy dap ng
yéu cau an toan ky thuat. Bén canh do, cac

phuong tién ché khach ¢& nhé dang su dung
hop chuan da phan la céac tau cao toc, phu
hop cac nhiém vu tuan tra.

3<L<5m g
06<B<23m [

L<3m
0.7<B<1.1m

L>5m
11<B<2Tm

Hinh 14. Khao sdt so bg kich thudc phuong
tien thuy chg khach (2014): Cho néi Phong
Dien (Can Tho)

Do vay, can tién hanh tham khao bé sung
cac sd lieu thong ké tau miu ¢& nho nudc
ngoai dé phan tich, danh gia phu hop cac yéu
cau thiét ké ky thuat.

Quan hé chiéu dai tau (L) va

9.00 . -
trong lwong tau kh t
e 00 ong lwong tau khong (t) o

7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00
-1.00 % 5 6 7 8 9 10 11 12

Chiéu dai tau, L (m)

Hinh 15. Méi quan hé kich thuée L - W

Trong luong tau khéng (t)

(tham khdo mau tau nwée ngoai)

cp 777/ Saunders (Todd,1963)

O Holtrop (1999)
1.04
— — Jensen (1994)
0.9

&—= Delft (sailing yachts; see, e.g., Keuning & Sonnenberg, 1998)
0.8+

0.74

0.6+
0.5+
0.4+
0.3+

Speed range
0.2+

Low  Medium, ~High displ

| Semi-planing
] |

Planing

T
0.4 02 0.3 0.4 05 06 07 08 0.9 1.0 14 12 Fn

Hinh 16. Tham khdo hé s béo trong tinh
toan thiet ke

Bén canh cdc phan tich, dénh gid va
théng ké vé hinh dang phuong tién thuy, vat
liéu dong tau, thiét bi day phu hop va céc
rang buoc thiét ké ciing phai dwa vao giai
doan thiét ké so bo dé xay dyung phuong 4n
ky thuat hoan chinh dua theo quy chuan danh
cho phuong ti¢n thuy néi dia [8], [9]. Gioi
han bén cua vat liéu FRP thap hon cta thép
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(bang 50%+60% gidi han bén cua thép dong
tau véi gigi han bén caa thép déng tau 2400
kG/cm?). Xét khéi luong vat tu can dua vao
tau cung kich ¢& va tinh niang, c6 thé nhan
thay tinh, nho ti trong ban than nho con gioi
han bén khoéng qua nho so vai thép, nén sé
lugng vat tu FRP sé nho hon, con dung thép
khéi luong thép tinh bang tin s& 16n hon
(xem bang so sanh dudi). Tinh chét nay cho
phép giam lwong gidn nudc cua vo tau bang
FRP, va diéu nay c6 loi cho viéc 1am ting toc
d6 tau hoic giam coéng suat may.

Biang 6. Bang so sanh dac tinh vt liéu cua
hiép hoi FAO

Khéi | Py bén |Pjbén| Mo dun
Vat lidu lwgng kéo nen dan hoi
R rieng | [kN/m? x| [kN/m? | [kN/m? x
[tan/m?] 10] x 10] 10]
FRP 15 100 100 6
(CSMm) '
FRP
1,7 240 170 14
(WR)
Plywood 0,65 16 12 11
Nhom 2,7 120 85 70
Thép 7,8 210 190 200
Phi hop tau kich thudc Ién Vit liéu dan gian | | Phng tién thiy E‘Z,’fngzggni‘ﬁ i
EV(')TAU Thép { Nhém [ Go ‘ Composite PPC

Phi hop khi két néi truc
tiép véi &c quy (Torquedo,
Lynch  Motor, Electric
Yacht, MasterVolt)

Két néi bé chuyén déi DC-AC
(Aquawatt, Elco Marine, MasterVolt)

v I
Diesel } Gas AC ‘ DC: l
Thuong dung cho Thuéng di kém cum
tau 18p mdy trong hoan chinh mdy chinh
budng may chan vit Khéng kha thi

Wageningen

THIET BI DAY

’ Solas

|
cpp ‘

Hinh 17. Danh gia tinh kha thi cia phiong
an thiet ke va che tqao

D cao tinh khéng ~1.8 m

Déng cd
dién

S

Dudng kinh han ché
thiét bj diy

Trong ludng toan tau phu hop:

3~4

va

~ 8 km/h

tén

t liéu

nhe

Thdi gian hanh
trinh 2h / lugt

Hinh 18. Diéu kién rang bugc cua bai toan

thiét ké

53

4. KET LUAN

Dua trén céc két qua phan tich va khao
sat két hop véi cac y kién dong gop tir cac
chuyén gia, nhém dua ra phuong an thiét ké
phuong tién thuy c¢d nho nhu sau:

e Van toc thip 8 — 10 km/h v6i tuyén hanh
trinh khoang 10 km ven song ho (SII),
thoi gian hoat dong lién tuc trong 2h.

e Dbam bao dj cao tinh khong dudi 1,8 m,
moén nudce han ché dudi 0,5 m dé dam bao
kha nang di chuyén tai cidc vung nudc
can.

e Trong luong toan tau dudi 4 tin, st dung
vat liéu FRP nhe va an toan.

Ung Véi cac diéu kién rang budc nhu
trén, thdng sb co ban vé hinh dang duoc hiéu
chinh ting so véi d& xuat ban dau nham dam
bao c4c yéu cau ky thuat vé tinh ning hang
hai theo nhiém vu thu thiét ké. Cu thé, kich
thugc (chiéu dai x chiéu rong x chiéu cao)
cua tau s& 16n hon san pham dé xut ban dau
xap xi 10%, con lai céc thong sé khac déu
tuong ddng véi san pham da dé& xuét vé yéu
cau ky thuat.

e Chiéu dai thiétké: Ltk=7,69 m
e Chiéu rong thiét ké: Btk =2,15m
e Chiéu chim: T=0,36m

e Chiéu cao man: H=11m

e Luong chiém nuéc: A =34 tin

12 nguoi (bao gdm
2 thuyén vién)

e S6 luong nguoi:

Phuong én su dung cong nghé hybrid
v6i NLMT duogc trinh bay qua so d6 khoi va
ban vé tong thé nhu dudi day.

Hinh 19. So' d6 phwong én sir dung cong
nghé hybrid voi nang lwong mat troi



Tap Chi Khoa Hoc Gi4o Duc Ky Thugt Sé 66 (10/2021)
Truwong DPai Hoc Suw Pham Ky Thugt TP. Hé Chi Minh

Tir két qua nghién ctu & trén 1am co s6, LOI CAM ON

dinh huéng phét trién cho nghién cau mau

Nghién ctu nay dugc tai tro bai Pai hoc

phuong tién giao thong ludng dung ung dung Quéc gia Thanh phé H5 Chi Minh

trong thyc tien. (VNU-HCM) trong khuon khé d& tai ma sé
B2021-20-05.
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