Thiét ké va Ché tao phuwong tién giao thong tién tién
Design and Prototyping the advanced vehicles
GIOI THIEU

Cac phuong tién di chuyén c6 tinh ning dic biét so v6i phuong tién truyén thong st
dung nhiéu k¥ thuat va cong nghé tich hop chwa duoc thuong mai hoa hang loat hay c6
gia thanh cao thudng duoc quan tim do ¢ nhitng Gng dung chuyén biét kho tim thay &
cac phuong tién truyén théng. Pon cir cho cac loai phuong tién nhu vay 13 tau dém khi
chay nhiéu dia hinh, mdy bay phun thuéc trir sau tu hanh, phwong tién bay cd nhin
(PAV), tau thiy bay (WIG), tau ngam diéu khién, robot lin...gan diy dugc quan tAm
boi gidi dan sy 1an quan su.

Tau dém khi

Tir 2006, mot s6 giang vién tir hai bo mon Ky thuat Tau thiy va Hang khdng - Truong
Pai hoc Bach khoa - PHQG Tp.HCM d3 bat dau nghién cau vé tau dém khi cha yéu
vé thity khi dong luc hoc, sic bén két cau, on dinh, diéu khién, thiét ké tau...Cu thé:

- 12/2007, dé tai nghién ctu khoa hoc cip PHQG “Thiét ké thi cong tau dém khi”
(ma s6 B2007-20-28, do TS. Lé Pinh Tuén chu tri) duge diang ky va thyuc hién, di bao
cao nghiém thu trong 2009.

- Nhom nghién ciru ciing da ché tao mot mé hinh tau dém khi ti 1& 1/5 véi chiéu dai
829 mm nham kiém nghiém nguyén ly hoat dong cua tau dém khi va lap cac phuong an
két cau than tau, két cau vay, bé tri hé thong dong luc...

- Tr 2009, nhém nghién ciru trén khoi dong nghién ciu ché tao tau dém khi 3 chd va
dén 8/2011 thi xuit xuong tau dém khi 3 chd dau tién (dé tai cip PHQG trong diém
B2010-20-10TD). NO chay duoc trén cac dia hinh dy tinh, trén mat nudc.
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Tdd dém khi Bach Khoa chay trén nhiéu dia hinh
- Tir 2012-2015, nhom nay da thyc hién céc nghién ctru thiét ké tau dém khi 6 chd,
9 cho, 12 cho va thuc hién cac md hinh ti Ié¢ nham kiém nghiém thiét ké.
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Thiét ké tau dém khi BAKVEE-6 va BAKVEE-12



- Ttr 2016-nay, nhém nghién ciru tau dém khi da hoan thién thiét ké k¥ thuat loai tau
12-14 cho ciling nhu da co céc thiét ke thi cong, thiet ké chi ti€t va san sang cho viéc
dong mai loai tau nady trong twong lai gan.

Thiét ké tau dém khi BAKVEE 12-14 ché
Mady bay phun thuéc trir sau tw hanh

Pau nam 2013, TS. Vii Ngoc Anh thuéc nhoém véi chuyén mon vé thiét ké may bay
tryc thing da bat dau nhitng nghién ciru dau tién vé chu dé nay ¢ Viét Nam véi dé tai
cap co s¢ vé “Phét trién chuong trinh thiét ké kich thugc may bay tryc thang” gan lién
hop tac vé viéc thiét ké cac loai may bay truc thang lai gan canh cung vai GS. J.W. Lee,
Pai hoc Konkuk - Han Quéc. Két qua nghién ciu vé thiét ké toi wu khi dong luc hoc
ctia canh rotor di dwoc ding trén cac tap chi quéc té thuoc hé thong ISI1. Thiét ké tdi wu
nay ciing dugc nhom tac gia thuc hién trong dé tai cap nha nuéc thuoc NAFOSTED va
duoc ding trén cac tap chi ISI uy tin. Nhém ciing da bat dau thiét ké ché tao tha nghiém
mot mau may bay truc thang nho 4 rotor ¢ tong khéi lwong cit canh max 2kg, duoc
ché tao bang vat liéu composite.

M@ phong thiét ké ciia quadrotor

Ngoai ra, khi trién khai trén canh dong Ién, hodc cdy an trai cao ngoai tim mat, may
bay c6 kha ning bay theo quy dao 1ap trinh sin theo toa d¢ dia diém duoc dinh vi bang
hé théng GPS. Két qua bay thir nghiém cho thdy may bay bay on dinh va dap ung tét
vé6i diéu khién cia nguoi 1ai. Nhdm tac gia da lam chi céng nghé tir khau thiét ké cho
dén ché tao, l4p rap, van hanh may bay loai ndy va sin sang cho viéc san xuat cac mau
may bay loai nay phuc vu cho cong néng nghiép.



May bay phun thuéc trir su tdi trong 10kg Tinh ndang bay theo quy dao lap trinh san

Tau nang lwong mat troi

Tir 2015, nhém nghién ctru day manh viéc ang dung hé thong dong luc str dung ning
lugng sach trong phuong tién ¢& nhoé nhu tau nang luong mat troi 12 chd. Két qua duoc
trién khai dudi dang mot dé tai cap So KHCN Tp.HCM cho céc két qua tng dung tiém
nang. Pay ciing 1a loai hinh tiu ning lwong mat troi dau tién duoc nghién cau bai ban
tai Viét Nam.

Cac thanh vién chinh ¢6 chuyén nganh vé co hoc tinh toan, ky thuét hang khong, ky thuat
tau thuy, co dién tir va di siu vé tinh todn mo phong, thiét ké, két cau va vat lidu, vé tu
dong hoa, gheu khién, do ludng...cling nhu c6 kha ning tich hop cac k¥ thuat cao trong
cac thiét ké phuec tap.

Nhom nghién ctru co moi lién két tot voi doanh nghiép cong nghé tir doanh nghiép nha
nudc dén doanh nghi€p tu nhan.

Hai thanh vién nhom cling la ngudi sang 1ap Doanh nghiép KH&CN honeyB va NOBA

Robotics tir 2013 va tir 2017, qua d6 ¢6 mdt mang ludi ve nghién ciu, vé CGCN trong
lanh vuc khoa hoc cong ngh¢ noi chung.
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HUONG NGHIEN CUU

Thiét ké va ché tao nguyén mau cac phuong tién di chuyen c6 tinh nang dac biét, tich
hop cac hé thong tién tién nhu két cau nhe, hé thng diéu khlen thong minh, h¢ thong
dong luc hiéu suét cao...tu phat trién trong nudc va dugce trién khai ung dung thuc té
trong khao sat, ctru ho, van chuyén, giai tri, gidm sat, tuan tra...San pham cling nham
dén thay thé cac phuong tién ngoai nhap tuong tu.

Tu khoé/Keywords,: phuong tién co tir}h nang cao, tau dén] khti, rpéy bay néng nghiép,
ROV, AUV, hé¢ thong do luong va diéu khién tu dong, diéu khién thich nghi, két cau
nhe, vat liéu composite.
PE TAL DU AN

1. Thiét ké va ché tao tau dém khi 3, 12... chd



2. Thiét ké va ché tao tau khach duong song dudi 20 chd ngdi sir dung cong nghé
hybrid véi nang Iwgng mat troi

Thiét ké thi cong tau ludt khi (airboat) 3 chd ngdi phuc vu tuan tra, khao sat
Thiét ké va ché tao may can bang dong chan vit tau thay

Céc du 4n dudi dang Hop téc ki thuat véi doanh nghiép vé do luong, chan doan
cac dai lugng co hoc nhu dao dong, tiéng 6n, bién dang két cau, vat liéu két cau
nhe...va CGCN thong qua cac 16p huan luyén céng nghiép trong 1anh vuyc thiét
ké ky thuat, thiét ké thi cong phuong tién, phan tich dao dong may quay va can
bang dong.

o s w

CONG BO DIEN HINH

1.

2.

Lé DPinh Tuan, Poan Hién, Thiét ké tau dém khi cho cong tac tim kiém ctru nan, Tap
chi Phat trién Khoa hoc va Cong nghé , K7-2015, 8, 2015.

Lé DPinh Tuan et al., Active Balancing of Monorotor During Operation, Field Wise
Seminar on Mechanical and Aeronautical AUN/SEED-Net-HUT; The 5th Asian
Symposium on Applied Electromagnetics & Mechanics, ASAEM’ 2005, Hanoi.

Ngoc Anh Vu, Duy Khang Dang, Tuan Le Dinh, Electric propulsion system sizing
methodology for an agriculture multicopter Author links open overlay panel ,
Aerospace Science and Technology , Volume 90, July 2019,, Pages 314-326, 2019.
Ngoc Anh Vu, Jae-Woo Lee, Aerodynamic Design Optimization of Helicopter Rotor
Blades Including Airfoil Shape for Forward Flight, Aerospace Science and Technology,
Vol. 42, pp. 106-117, 2015.

P Phung-Van, T Nguyen-Thoi, T Le-Dinh and H Nguyen-Xuan, Static, free vibration
analyses and dynamic control of composite plates integrated with piezoelectric sensors
and actuators by the cell-based smoothed discrete shear gap method (CS - FEM -
DSG3), Vol 22, No. 9, pp 17, Smart Materials & Structures, 2013.

SO HU'U TRi TUE hoic GIAI PHAP HU'U iCH
Sang ché “Thiét bi can bang dong dung cho chi tiét quay”, don dang ky so: 1-2014-
03890, da sua chira lan cudi theo két qua tham dinh 7/2019.

HINH ANH SAN PHAM, HOAT PONG
Tau dém khi 3 ché:

Tau dém khi 3 chd Ia loai tau dém khi c6 vay meém c6 thé cho 3 nguoi ké ca nguoi

diéu khién va cd thé di chuyén dé dang trong diéu kién dia hinh phac tap (thuy bo phol
hop) thuc hién cong tac tim klem clru nan mot cach an toan va tin cay. Tau c6 két cau
viing chac, ¢ luong dy trit noi tbi thiéu bang 2 1an trong luong tau khong, dé van hanh
va sua chira, bao tri.

Céc thong sé chinh:

- S6 chd: 03 (ké ca nguoi diéu khién)

- Chiéu dai toan bo L: 4.7-5.0m

- Chiéu rong khi cing vay B: 2.2-2.3 m
- Chiéu cao nang H: 0.2-0.3 m



- Trong lugng tau khong: 200-250 kg

- Cong suit tong (cho hé théng quat nang va chong chong day): tir 35-45 HP

- Van toc: trung binh 30 km/h, t6i da 40 km/h

- Pham vi hoat dong: ludng cu (mat dat va mit nudce) trén séng, ao, hd, dam lay hoic ving
c6 mén nudc thap, bai co.

- Tam hoat dong: 100-150 km tly khu vuc hoat dong

- Két cau: composite két cau sandwich I8 to ong/xdp ctng chong chim duc chan khong

- Trang bi GPS, VHF, dén hanh trinh, neo budc, phao cuiru sinh, binh chira chay...

AT ; wt
Khinédng Khi cang vay

Tau dém khi 12-14 chd:

Tau dém khi 12-14 chd 1a loai dém khi vay kép di chuyén d& dang trong diéu kién
dia hinh phuc tap (thaty bo phdi hop) thuc hién cong tac tim klem ctru nan mot cach an
toan va tin cdy va cd thém 1am trung tdm ang ctiru tam thoi khi can thiét.

Céc thong so chinh:

Chiéu dai toan bd 7.6m

Bé rong 3.5 m (khi cang vay)

Chiéu cao 1.852 m (cabin) / 2.180 m (max) / 2.580 m (khi nang)
Kich thuéc cabin 4.3 x1.445x1.7m

buong kinh chong chong 1800 mm
Chiéu cao vay 0.4m



Trong luong tau khéng
Strc cha (tai trong cd ich)
Thong gio

Hanh 1y

Vo tau

Chong chong

Chan gi6, ctra s6 hdng
Truyén dong

Hé thdng nhién liéu
bong co

Nhién liéu

Théng tin lién lac, thiét bi

950 kg

12 ngudi (max 14 ngudi) / 1.2 tan

Trang bi may nén lanh

> 500 lit & khoang miii

Composite soi thiy tinh, Sandwich t6 ong nhwa
Composite soi carbon, gia cé Kevla
polycarbonate

Hop s6 lién khéi boi tron theo may, gan truc tiép vao dong co
1 thung nhya 120 lit

175 HP (dong co day) + 32 HP (dong co nang)
Gasoline

Trang bi GPS, VHF, dén hanh trinh, neo budc, phao
ctu sinh, binh chira chay...

Trong luong tbi da: 25kg

Tai trong thudc: 10kg

Thoi gian bay: 15-30 phut

Téc d6 bay: 0-10m/s

Do cao bay tbi da: 2000m

Dién tich phun: 1ha/10phat

D& van hanh, dao tao bay trong 1 tuan
Tiét kiém 40% luong thudc trir sau
Tiét kiém 40-50% lao dong thu cong




Tau nang lwgng mat troi

Chiéu dai thiét ké: 7.7 m;
Chiéu rong thiét ké: 2 m;
Chiéu cao man: 0.8 m;
Hanh khéach: 12;

Van tdc: 9 km/h;

Vat li€u vo: composite;
bong co: 6.5 kW;

Dién tich PV cells:13 m?.

POI TAC
< Truong/Vién: Pai hoc Konkuk, Pai hoc Pukyong (Han Quéc), Pai hoc Quéc gia
Chen Kung, Pai Loan, Dai hoc K¥ thuat Petronas (Malaysia)...

% Doanh nghiép: Cong ty Vikyno-Vinapro, Cong ty Co khi Thanh Lgi - Ca Mau,
Trung tdm wom tao Viét-Han (KVIP-Can Tho), PVGas (VietsoPetro), Xi nghiép Co
dién VietsoPetro, Cong ty Co khi Vian Thé - Daklak, Cong ty Vikyno-Vinapro, Cong
ty Quat cong nghiép Nghé Nang - Binh Duong, Cong ty Lo hoi Thién Hung — Binh
Duong, Cong ty An Viét Long, Cong ty Co Dién Lanh Lam Son, Uy ban Ung pho
bién d6i khi hau, phong chong lut, bao, tim kiém ctru nan — Bo Coéng An, Uy ban
tim kiém ctru nan — Bo Quéc Phong...
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