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CONG NGHE SINH HQOC TRONG NGHIEN CUU PHAT TRIEN
VACCINE CHO NUOI TRONG THUY SAN
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I. TONG QUAN VE TAU PEM KHi TREN THE GIOI VA VIET NAM
1. Gié1i thiéu chung

Tau c& nho, chay nhanh (high-speed small craft) dugc quan tam nhiéu trong ca quan
su 13n dan sy, c6 mat hau hét ¢ cac lanh vuc kinh té bién. Cac tau khéch cao toc, tau lam
nhiém vu tuan tra, bao vé ngudn loi thuy hai san, tau thé thao, huan luyén, ciu nan, tau
thue hién cac nhiém vu dic biét cua hai quan,...dwgc dé cap trong cac nghién cau tng
dung cua loai hinh tau nay (Hinh 1.1). Loai hinh tau c¢& nho va chay nhanh thuong dan dén
cac thach thuc ky thuat vé kiéu dang vo tau, két Cau hé théng dong luc va diéu khién. Moi
loai tau dugc nghién cuu nham vuot qua cac van dé ma cac tau khac gap phai hay nham
dat thuan loi vé tinh nang nao d6. Do vay tau hai than (catamarans) va cac loai tau da than
nham tranh van dé mat 6n dinh ¢ toc d6 cao ¢ & tau than don c6 hong tron. Ching ciing
c6 khdng gian boong trén rong hon cho hanh khach hay khi tai. Tau canh ngam giam suc
can biang cach nang than chinh khoi mit nude. Tau dém khi (hovercraft / air cushion
vehicle, hay ACV) lai c6 kha nang tach than tau khoi mat nudc hoan toan. Ngoai viéc
giam stc can, loai tau nay con c6 thém kha nang di chuyén ca trén mit dat va mit nude
(thuy bo phdi hop). Anh huéng cua song 1én tinh niang tau duoc giam thiéu vai thiét ké tau
hai than c6 dién tich mit duong nudc nho (SWATH). Mot s thiét ké lai nham dén viéc
giam sat 15 bo khi chay & téc do cao trong cang hay trong kénh rach [1].

Advanced Marine Vehicles

|
v v v v

Monohulls Hydrofoils Hovercratt Multihulls

Round Bilge Hard Chine Deeply Surface  Surface Effect  Air cushion Catamaran Small Waterplane
Semi-Displacement  Planing Submerged Piercing Ship Vehicle Area Twin Hull

Hull Hull Hydrofoil Hydrofoil (SES) (ACV) Ship
SWATH

Hinh 1.1 - Phén loai tau cao toc.
Do kha nang Iudong cu thuy bo nén tau dém khi duoc su dung rong réi trong ctu hg,
thé thao dudi nudc, hai quan, quan su,...Mac du vay, ¢ Viét Nam, hién van chua thay cong
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bd ndo vé mot thiét ké va qui trinh cong nghé san xuat hoan chinh ciing nhu viéc ché tao va
chay thir lién quan dén tau dém khi. Nghién cau ché tao loai hinh tau nay da duoc nhiéu
cong ty va td chirc nghién ctu quan tam va mot s bat dau nghi dén viéc dau tu vi thyc tién
ap dung trong du lich, ctu nan, quc phong cia nd. Nhung viéc st dung cac thiét ké mua
tir nuwdc ngdai & dang ban vé bé tri chung, chi c6 mot s it cac ban vé chi tiét, cac hudng
dan vé céng nghé & dang md ta,...nén gip rat nhiéu kho khin trong qua trinh trién khai
dong thir nghiém. Chua ké mot sé ¢ong nghé ché tao loai hinh tau nay nhu cét nhiét, khudn
chéan khéng,...cling can cd cac nghién ctru dinh lugng hau ap dung rong réi [2,3].

Khac voi cac loai tau day phang, tau trén canh ngam chu yéu dya trén nguyén ly
thay dong luc hoc, tau dém khi hoat dong dua trén nguyén 1y khi tinh hoc (Hinh 1.2) [4].

Fast marine craft

Primary support Vessel classification Vessel subclassification

Displacement vessels I— [\hf[z?t?t?:llll

Hydrostatic

Monohull
Multihull

Planing hulls
Hydrofoils

..................... Stepped planning hull

Air lubricated hulls }‘—— Captured air bubble craft
fmmmmmmee s Hydrokeel

Hydrodynamic

Surface Effect Ship l

Peripheral jet
Amphibious ACV - no skirt
— skirted
Channel flow catamarans |
Ram wing WIG
Power assisted WIG

Hinh 1.2 - Tau dém khi hoat dong dwa trén nguyén ly khi tinh hoc.



So véi ho hang ciia minh, cac mé hinh tinh toan, thiét ké ky thuat, thiét ké thi cong,
cong nghé ché tao, vat liéu phéi hop chua duoc quan tdm dung muc va dau tu thich dang.
Van dé tinh toan, thiét ké trén co s Iy thuyét tau dém khi 12 van dé cét 16i nham cha dong
c6 dugc cac cai tién thiét ké theo diéu kién vat lidu va cong nghé trong nuéc. Nghién ctu
nham dén kha ning tu ché tao tau dém khi c& nho hoan chinh theo tinh toén, thiét ké riéng
véi gia thanh ré dé c6 thé chuyén giao cong nghé cho san xuét.

Tau dém khi hoat dong duya trén sy tu nang tau trén mit nuwéc hay mit dat bang cach
tao ra ap luc dudi dang mot dém khi. Cau tao bao gom than tau, quat nang, chong chéng
day, vay dém khi, hé thong 14i,...Quat nang cung cap khi 1am cing vay va duy tri &p luc
dém khi trong khong gian dwgc vay bai vay khi, banh 14i dat & phan du6i tau dam nhiém
viéc diéu khién tau. Vay dém khi, duoc gin chit v6i phan than tau, gitp duy tri dém khi
duéi tau. Chong chong day, thuc té & xa dudi tau, dong gop luc day chinh cho tau (Hinh
1.3).

&I'\ W S

\ Y
Khinang Khi cang vay
(b) Sir dung chong chéng ddy va quat néing riéng biét.

Hinh 1.3 - Bé tri déng liwe tau dém khi.



2. Tau dém Kkhi

Thiét ké cac tau chay nhanh déu nham dén viéc giam sic can thuy dong tac dong Ién
than chinh cua tau. Suc can thuy dong tang rat nhanh theo toc do tau vi Vay dé giam no
than tau can phai duoc nang cao khoi mat nudce. Tau canh ngam st dung cac canh nang
nho nam dudi mit nude, trong khi d6 tau dém khi, tau hiéu tng mat (SES, thuong c6 2
than néi bén thanh cang) st dung dém khi dugce ting ap dé lam diéu nay [1].

Tau dém khi thoi khi xudng khoang tréng ngay duéi than tau hinh thanh nén dém
khi. Dém khi nay dwgc duy tri nho 6 vdy mém bao quanh theo chu vi cua than tau. Khi
hoat dong, tau ludn céch ly véi mat nude hay mat dat va khéng cé phan chia vao nudc, vi
vay no co thé hoat dong ca trén mat dat va mat nuéc. Mot tau nhu thé vé 1y thuyét cd thé
dat toc d6 cao hon tau hiéu ung mit (con goi "tau dém khi thanh cing") hay tau canh
ngam; tuy nhién, hé thong vay lai gay ra thém nhiéu thanh phan luc can do tuong tac giira
nd voi mat nudc. Khi hoat dong trén séng, dién tich vay tau phia trudc va chuyén dong
thang dung do phan tmg dan hoi caa vay tao ra thém sic can dang ké, do do tir toc do 60
knots trén nudc tinh, toc d6 1am viéc co thé giam xudng con khoang 30-40 knots trén
song. Céac loai vay thich tng va cac phat trién ky thuat khac duoc ap dung dé cai thién tlnh
nang tau dém khi nhitng nim gan day; tuy vay, dic trung quan trong nhét cua ching van
duoc duy tri chinh 1a kha nang ludng cu thuy bo chir khong phai nham duy tri toc d6 cao
khi chay trén song. Kha ning lao xudng nudc cua tau dém khi la rat dang gia nhung kha
nang phong lai 1&n bo lai cang dang gia hon. Chiing khong can cau cang dugc dau tu ton
kém nhu cac tau truyén thong, chua ké chi phi nao vét duy tri mén nudce dinh ky trong khu
vuc.

2.1. Lich si phét trién

Tau dém khi c6 mét lich st phét trién ruc rd va c6 toc do phét trién nghién cau rat
nhanh chong. Nam 1956, tau dém khi da duoc phat minh bai Sir Christopher Cockerell.
Ong d3 phat trién c4c thiét ké tau dém khi dau tién cua minh (Hinh 1.4), dan dén két qua la
tau dém khi dau tién trén thé gisi ra doi vao 5/1959, chiéc Saunders Roe Nautical 1 -
SR.N1 (Hinh 1.5), tai trg bai Hoi ddng Phat trién Nghién ctu quéc gia Anh [5].

Hinh 1.4 - Sir Christopher Cockerell dang thir mé hinh tau dém khi (1955).
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Hinh 1.5 - Tau dém khi déu tién trén thé giéi SR.NI (1959).

~ Sau thanh cong ctia SRNI, tau dém khi bat dau duoc thwong mai hoa. Nam 1963,
chiéc SR.N2 duoc thiét ké chd dugc 48 khach dai 19.8 m, vai trong tai 27 tan vai van toc
73 knot (Hinh 1.6).
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Hinh 1.6 - Tau dém khi ché khdch SR.N2 vio nam 1963.

Sau d6 13 mot loat tau trong series caa Cong ty Saunders Roe danh ddu budc phét
trién vé kich thudc, khéi luong, toc do 13n kha ning chuyén cho. Dién hinh nhu tau dém
khi 16n nhat hién nay 1a SR.N4 MK.III Princess Anne Vi trong tai 320 tan, chiéu dai
56.38m, chiéu rong 23.16m c6 kha niang chd duoc 418 khach va 60 xe 6td va bang quan
bién Manche chi véi 22' (Hinh 1.7). Sau d6 Sau d6, tau dém khi dugc dua vao st dung
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chinh thtrc trong quan doi VI', du nhu quan doi Anh da su dung tau dém khi tuan duyén
SR.N6 BH.7 trong lugng 45 tan danh dau su ra doi loat tau HM caa Cong ty Hovermarine .

Trong thoi diém nay ¢ khoang 30 chiéc HM-2 dang hoat dong & Hong Kong. Con &
Nhat Ban, nguoi ta da ché tao thanh céng chiéc MV.PP15 trén co sé cua chiec SR.N6
(Hinh 1.8).

Hinh 1.8: Thiét ké MV.PPI5 ciia Nhit Bin.

Nga va Trung Quéc cling dé dua vao khai thac va nghién ctru phat trién loai tau nay
tir thép nién 60. Nusc Nga noi tleng véi cac tau dém khi quan su dé bo cd 16n nhu chiée
Zubr (Hinh 1.9). Trung Quéc ra mit chiéc dau tién cua ho vai Model 722-1.



Hinh 1.9: Tau dém khi quan sw Zurb ciia Nga véi lwong chiém nwéc gin 500 tin.
Ngay nay, phan lén tau dém khi dan dung cua trung Qudc duoc phéat trién bai Trung
tdm Phat trien Ky thuat luu chat thugc Bo Cong nghiép Hang khong - Khong gian, Bac
Kinh da phat trién va tham gia thi treong van tai hanh khach tur rat sém (Hinh 1.10).

Ugly weather does not prevent HT—-901 from running at high—speed and safety
KFARS, HT- 901 RIER S BEMT.

Hinh 1.10 - Tau HT-901 50 khdch chay trén vinh Hang Chdu.

O Viét Nam, céc tau dém khi do My san xuat PACV Model 7232SK5 da xuét hién
dau tién ¢ chien truong mien Nam vao gitra thap nién 60 tai Moc Hoa dudi tén goi "Quai
Vat" (Hinh 1.11). Tau c6 chiéu dai 11.8 m, nang 7.1 tan, tong céng suat 1000 HP, toc do
60 knots.



Hinh 1.11 - Tau PACV trén chién trwong mién Nam, Myc Hod - Pong thap Muwoi, 1966.

Tir 2006, Viét Nam ciing da nghién ctu thiét ké, ché tao thir nghiém ekranoplan nho
bang vt liéu composite (Dé tai trong diém cap Vién Khoa hoc va Cong nghé Viét Nam).
Puoc dat tén 13 Thing Long 1000, thuc chat tau nay l1a PARWIG (Power-augmented
wing-in-ground effect craft) do GS.TSKH Nguyén Tién Khiém, Vién Co hoc (IMECH, Ha
Noi) chu tri nghién ctu trong khuén kho dir an hop tac véi Lién Bang Nga dudi su ¢6 van
cua chuyén gia Nhat Ban. Tau 2 chd nay c cong suat 2x28 HP duoc 1am bang vat lidu
composite, toc do cat canh khoang 70 km/h va téc do t6i da c6 thé dat 160 km/h va da
duoc thir nghiém bude dau cudi nam 2009, hién tai dang trung bay tai Vién Hai duong hoc
Nha Trang.

Hinh 1.11 - Tau PARWIG Thang Long 1000 trén vinh Nha Trang.

Tau dém khi da duoc phét trién bang thyuc nghiém, tinh toan ly thuyét va tinh toan s6
tir sau phat minh cua n6 den nay. Cong ngh¢ tau dém khi dva vao cac thuc nghiém ¢ dang
thir nghiém mé hinh tau hay thir nghiém tau nguyén mau [1]. Su phat trién cua tinh toan so

-10-



cling hd trg nhiéu gilp cac nha thiét ké day nhanh viéc dua ra san pham méi dap ung cac
yéu cau ky thuat, tinh nang khac nhau véi nhiéu chang loai, kich c@, vat liéu phdi hop,
trang bi dong luc, diéu khién,...C4c vién nghién ctru, dai hoc c6 dao tao ki thuat tau thuy,
ky thuat hang khéng gan day van quan tam nhiéu dén viéc nghién ctu, thiét ké, ché tao tau
dém khi:

- 1996, Na va Lee (Trung Quéc) tinh toan trudng &p suat (phan bd) trén dién tich
dém khi va strc can song [6].

- 2005, A. H. Nikseresht (Iran) tinh toan phan b ap suat bang phuong phap VOF
(Volume of Fluid Method) cho dém khi [7].

- 2005, tai Hoi nghi AUN-SeedNet t6 chirc tai Bach khoa Ha noi, tir 28/2-1/3/2005,
"Field Wise Seminar on Mechanical and Aeronautical Engineering”, Pai hoc Bandung
(Indonesia) gidi thigu tau WIGs (tau dung hiéu ing mat thoang), loi dung viéc ap sat mat
dat/ mat nude dé tang lyc nang trén canh c6 hinh dang dac bi¢t ¢ dang khong nguoi lai do
chinh dai hoc phat trién. Két qua thir nghiém tét nhung van con chwa 6n dinh .

- 2006, nha may dong tau Hanjin Han quéc thir nghiém mé hinh tau dém khi dai 1
m Vi ty 1é bang 1/12 tau that c6 chiéu dai 12m, téc do 40 hai ly/gio. Qua trinh thir nghiém
6n dinh tinh va CFD dat két qua tét. Hién nay, nha may dang tiép tuc quy trinh thir nghiém
6n dinh déng va céac tinh toan khac (Journal of Ship and Ocean technology thang 9/2006)
[8].

- 2008, “The 2nd KMU-HCMUT Joint workshop™, tir 5-8/11/2008, Giam déc Trung
tam Pai hoc Hang hai Han Quéc gigi thiéu cong nghé ché tao loai tau c6 day hoc (Air
Cavity System, ACS) st dung dong co 2 ky 2HP 7000 v/ph va 8,5 HP 4800 v/ph, diéu
khién tir xa véi téc do thir nghiém 60 hai ly /gio [9].

- 2008, “The 2nd KMU-HCMUT Joint workshop”, tir 5-8/11/2008, Yun-Hae KIM
thudc Pai hoc Hang hai Han Quéc giai thiéu ki thuat vé két cau khubn composite cho tau
dém khi sur dung vat liéu méi (“A study on the Techniques of Composite Mold Structure
for Hovercraft Using New Material System’). Du &n nay c0 su tham gia ctia Cong ty dong
tau tu nhan TopSpeed dit tai Jeonnam — Han Quéc do dng Keun Sil Park phu trach [10].

2.2. Ché tao nguyén mdu trong nuwoc

O Viét Nam, hién van chua thay cong bd nao vé mot thiét ké va qui trinh cong nghé
san xuat hoan chinh ciing nhu viéc ché tao va chay thir lién quan dén tau dém khi. Nghién
ctru ché tao loai hinh tau nay da dugc Cong ty Triéu Phat (nam 2006), Céng ty Dich vu
Hang hai Sai Gon (9/2008), cac xi nghiép dong tau composite dan su, hai quan (4/2009),
Cong ty C6 phan Co dién lanh Lam Son, cac khu du lich sinh thai, khu céng nghiép,...
quan tdm va mot sé bat dau nghi dén viéc dau tu. Hoi Khoa hoc Ky thuat Bién tai Tp.HCM
cung dé cap (Hoi thao 9/2008) viéc dat “hang nghién cau va ché tao thir tau dém khi vi thuc
tién &p dung trong du lich, citu nan, quéc phong cua no.
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Tu ndm 2006, hai b mon Ky thuat Tau thuy va Ky thuat Hang khong — Truong Dali
hoc Bach khoa - PHQG Tp. HCM da bit tay nghlen ctru vé tau dém khi lién quan dén thay
khi dong luc hoc, stc bén ket cAu, on dinh, diéu khién, thiét ké tau,...[3]. Thang 12/2007,
dé tai nghién cau khoa hoc cap Pai hoc QUOC Gia “Thiét ké thi cong tau dém khi” (mi sb
B2007-20-28) [11] duoc thuc hién nhim kiém nghiém nguyén ly hoat déng cua tau dém
khi va lap cac phuong an két cau than tau, két cau vay, b tri hé thong dong luc, thiét ké thi
cdng,...Mot md hinh ti 18 1/5 véi chiéu dai 829 mm (Hinh 12) da duoc ché tao va chay thi
nham khing dinh nguyén 1y, phuong an két ciu, hé thong vay, diéu khién lai,...

Hinh 1.12 - M6 hinh tau dém khi ti 1¢ 1/5 ché tao tai Pai hoc Bich Khoa Tp.HCM.

Nghién cuu nay la pha tiép theo nghién cau trén [2] va thuc sy duoc khoi dong
bang viéc dau tu thiét ké, dau tu thict bi, chuan bi thi cong tir trong nam 2009. Cac phuong
an ket cau, stir dung vat liéu maéi ciing duoc chuan bi tur day.

Tai Viét Nam phan 16n cac nghién ctru dugc quan tam nhiéu 1a céac loai tau day
phang, tau trén canh ngam chu yéu dya trén nguyén ly thuy dong luc hoc. Loai sau ciing
chi méi dugc nghién ctu thir nghiém md hinh trong bé ther (Vién KHCN Tau thuy, 2005-
2006) hay nghién curu thir nghiém cho loai c6 nho (Cong ty Cong Nghiép Thuay San, 2006-
2008), chua trién khai san xuat thuong mai. Tau PARWIG Thang Long 1000 (ekranoplan
loai A) dé cap trén ciing chi dung lai ¢ dang thtr nghiém. Trong khi dé, nghién ctu cho
viéc ché tao loai tau dém khi gan véi cac md hinh tinh toén, thiét ké ki thuat, thiét ké thi
cong, cdng nghé ché tao, vat lieu phdi hop chua duoc quan tim dung mirc va dau tu thich
déang. RO rang van dé tinh toan, thiét ké trén co so ly thuyét tau dém khi 1a van dé cét I6i
nham chu dong c6 dugc cac cai tién thiét ké theo diéu kién vat liéu va cong ngh¢ trong
nudc. Chinh vi vay, nhoém nghién ctu tai Pai hoc Bach Khoa-DPHQG Tp.HCM nham dén
khd néng tw ché tao hoan chinh theo tinh toan, thiét ké riéng véi gia thanh ré dé co thé
chuyén giao cdng nghé cho sdn xudt. Pay ciing 13 muyc tiéu chinh cua dé tai. Nhém
nghién ctru di sau vao nguyén 1y co ban cua tau dém khi vé thay khi dong luc hoc, 6n dinh,
diéu khién, stc bén két cau,... dé cd thé thiét ké tau dém khi vai qui mé 16n hon. San
pham nay ciing s& tao co so cho viéc phét trién cac loai tau dém khi nhiéu chd hon (12-50)
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cho cac tuyén ngén, tau cau ho cho cac bai tim va phuc vu ciu ho sau 1i. Bén canh do,
mot s6 cong nghé ché tao loai tau nay nhu cat nhiét, duc khudn chan khong,...chua duoc
nghién ctru dinh lwong nham dam bao chat luong thi céng. Nhom nghién cau chl y viéc
hoan thién cac cong nghé¢ PU-van ép, composite chan khong, composite khong khudn,
cong nghé thi cong tau dém khi dé cha dong cong nghé san xuat tién tién cho tau dém khi
trong nudC.

Mic du tau dém khi da duoc nghién ctu va trién khai tng dung, san xuit thuong
mai & nhiéu nudc trén thé gioi [4,13] nhung néu chuyén giao thiét ké, cong nghé ché tao
tau dém khi tir nwéc ngoai chic chin gia thanh sé rat cao. Van dé noi dia hoa loai hinh tau
nay tir khau tinh toan thiét ké dén ché tao vi vay c6 y nghia rat Ién. Chua ké rang, loai tau
dém khi va ho hang véi loai tau nay nhu WIGs, PARWIGs, thuy phi co thong thuong it
nhiéu lién quan dén k¥ thuat quan sy nén vi¢c nhéan chuyen giao cong nghé tur nudc ngoai
1a diéu kho thuc hién hay néu nhan chuyén giao s& rat tn kém. Ngoai ra, viéc nhap don
chiéc hay s6 lugng han ché thi viéc duy tri hoat dong khai théc, bao tri s& phu thudc vao
nuoc ngoai. Trén hét, nhu cau vé mot loai tau da nang, hoat dong trén mot ving rong,
ludng cu (thuy, bo phdi hop) phuc vu cau ho, Clu nan sau 1u 1a rat 16n. That vay, ton that
vé ngudi ¢ cAc tran i lut vira qua & giam thiéu néu tau dém khi dugc trién khai san xuét
va khai thac. Kinh nghiém nay c6 thé hoc duoc tir van dé ctru nan sau con bao Katrina tai
MY, trong d6 tau dém khi duoc sir dung nhiéu va rat hiéu qua [13].

Tau dém khi thudc ving giao giira ki thuat hang hai va ki thuat hang khong nén dé
tai ndy con phuc vu dio tao nhan lyuc trong 1anh vuc tau thuyén tde ¢6 nhanh va tao tién dé
cho cac loai hinh tau khac ma hai bén quan tam nhu WIGs, thuy phi co...ma ca hai nganh
ky thuat déu clng quan tdm. Ché tao thanh cong tau dém khi s& khang dinh céc két qua
nghién ctru khoa hoc, kha nang xay dung cac qui trinh céng nghé¢, kha nang ndi dia hoa
phuong tién giao thong nén dong godp rat Ion cho viéc tiét kiém ngan sach nha nudc trong
viéc nhap ngoai cac loai hinh phuong tién tuwong tw. Mot diém rat quan trong nira |1 théng
qua viéc nghién ctu khoa hoc va ché tao, chiing ta ciing tao ra mot “networking” tét gitra
cac nha khoa hoc thudc da lanh vuc: hang hai, hang khéng, ché tao, vat liéu, diéu
khién,...va voi céng nghiép, cong ty thiét ké, nha may dong tau dan su 13n quan su véi cac
muc chuyén giao va hop tac & cac muc do khéac nhau.

I1. PHAN TiCH XU HUONG NGHIEN CUU TAU PEM KHIi TREN CO SO SO
LIEU SANG CHE QUOC TE

Theo nguon thong tin tiép can duoc tir co so dit lieu Wipsglobal (WIPS), cudi thap
nién 50 da c6 sang ché dang ky vé van dé nay va cho dén nay c6 hon 1.200 sang ché dang
ky & khoang 30 qudc gia trén toan thé gidi.

1. Tinh hinh ding ky sang ché vé tau dém khi theo thoi gian

Theo ngudn thdng tin tiép can duoc tir co so dit liéu Wipsglobal (WIPS), nghién cau
vé tau dém khi cd sang ché dau tién vao nim 1957 va tir 46 dén nay c6 trén 1.200 sang ché
duoc dang ky vé van dé nay.
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MNov. 4, 1958 F. B. EASTON 2,859,046
STABILIZER BEAM STRUCTURE FOR AIR
CUSHION VEHICLE SUSFEHSION
Filed Fob. 14, 1867 2 Shoptz=Shaat 1
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US2859046 - Stabilizer beam structure for air cushion vehicle suspension.
Ngay nop don: 14/02/1957

Ngay cap bang: 04/11/1958

Tac gia: Easton Franklin B

Nha nop don: Youngstown Steel Car Corp

|4
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[ = S — N — Y — O — T — I — T — L — N~ T =~ T — O — N — I =~ — O — I~ AT~ B~ A — N — A — I — ]
B R R R I T T T T e e e e e e e et L R ot B T A = |
Hinh: Tinh hinh ding ky sang ché vé tau dém Khi tar 1957-2012 (nguon WIPS)

-14-



Theo d6 thi biéu dién, tinh hinh dang ky sang ché vé tau dém khi tuy c6 nhiéu bién
dong nhung nhin chung tang dan theo thoi gian:

e Giai doan 1957-1979: ¢ 441 sang ché
e Giai doan 1980-1999: c6 458 sang ché
e Giai doan 2000-2013: c6 332 séng ché
2> Tinh hinh dang ky sang ché vé tau dém khi duoc dang ky déu dian qua cac giai doan.

» Trong giai doan d:ji‘u, nam 1971 ¢6 nhiéu sang ché nhat véi 37 SC, dugc ding ky ¢ 8
quoc gia va tap trung nhiéu nhat & My (11SC), Anh (11SC) va Canada (9SC)

> Trong giai doan giita, nam 1990 c6 nhiéu séng che nhat véi 45 SC, dugc dang ky ¢ 6
quoc gia, tap trung nhi¢u nhat & My (18SC), Nhat (10SC) va Canada (4SC)

» Trong giai doan hon 10 nam tr¢ lai, ndm 2011 c6 nhi’éu sang ché nhat véi 53 SC,
duoc dang ky tai 6 quoc gia, tap trung nhiéu nhat & Trung Quoc (32SC)

2. Cac quéc gia co sang ché diang ky bao ho vé tau dém khi

Hign nay, cdc séng ché nghién ciu vé tau dém khi dugc ding ky & trén 30 quoc gia,
trong do, 10 quoc gia cd nhicu sang che dang ky nhat la: My (US), Anh, (GB), Trung Quéc
(CN), Nhat (JP), Canada (CA), Nga (RU), Han Quoc (KR), Uc (AU), btrc (DE), va Ireland
(1E)

400 1 353

350 -

300 1

250 1 2.?_'.:

200

150 + 0 126 116

wEd B

so+ l I BB o,

o bR = S
us KR AU DE IE
Hinh: 10 quéc gia c6 nhiéu sang ché déing ky bao hg vé tau dém khi (nguon WIPS)

J Nhin chung luong sang ché vé tau dém khi da phan tap trung ding ky tai cac
nudc chau Au nhu: My, Anh, Nga, Canada, Uc, Ptc, v.v...
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» Bén canh do, sang ché ciing dugc dang ky nhiéu tai 3 nudc phét trién ¢ Chau A:
Trung Quoc, Nhat, va Han Quoc

Xem xét tinh hinh diing ky tai 5 quéc gia c6 nhiéu sang ché nhdt qua cdc giai doan:
e Giai doan 1957-1979:

20
18
16
14
1 —CA
10 ——CN
8 GB
6 —_—]P
4 —US
2
I e .
I S SR R LA @"" o1 o

Hinh: Tinh hinh déng ky tai 5 quéc gia c6 nhiéu sang ché nha trong giai dogn 1957-1979

(nguon WIPS)

- Trong giai doan dau, hau nhu khong c6 sang ché ndo vé tau dém khi dang ky tai
Trung Quoc.

- 1957 sdng ché vé tau dém khi dau tién dang ky tai My, 2 nam sau, 1959, ¢6 2 sang
che dugc dang ky tai Anh va 10 ndm sau, 1969, ¢6 2 sang che dang ky tai Canada,
va den gitra thap nién 70, 1975, c0 5 sang ché duoc dang ky tai Nhat Ban.

- Luong sang Ché vé tau dém khi dang ky tai My kha déu qua cac nam, tuy nhién,
luong sang ché dang ky tai Anh tap trung nhiéu trong nhitng nam 60
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e Giai doan 1980-1999:

25

—CA

N

GB

— P

S

b ‘\9%6 &QQ& &990 ‘\991
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Hinh: Tinh hinh déng ky tai 5 quéc gia c6 nhiéu sang ché nha trong giai dogn 1980-1999
(nguon WIPS)

- Trong giai doan nay bat dau co sang ché vé tau dém khi dang ky tai Trung Qudc,
1985, c6 1 SC dang ky tai Trung Quac.

- Luong sang ché vé tau dém khi dang ky tai My vin déu va manh. Luong sang ché
dang ky tai Anh va Canada c6 xu huéng giam, trong khi lugng sang che dang ky tai
Nhat tang nhi€u trong nhitng nam 80 va giam manh trong nhiing nam 90.

e Giai doan 2000-2012:

35

30 A

s A

B [ \ —a

15 / GB
/ P

A28 1S 48P 1 18P (o0 (S P 90

Hinh: Tinh hinh déng ky tai 5 quéc gia ¢ nhiéu sang ché nha trong giai dogn 2000-2012
(nguon WIPS)
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- Luong sang ché vé tau dém khi ding ky tai Canada hau nhu rat it trong giai doan
nay. Lugng sang ché dang ky tai Anh, M§, Nhat déu giam. Trong khi do, lugng sang
ché dang ky tai Trung Quoc lai tang cao, dac biét trong nam 2011.

> Phén tich qua 3 giai doan, ta thay:

v Sang ché vé tau dém khi duoc ding ky dau tién tai My va qua cac nam, lugng
sang che dang ky tai quoc gia nay co tinh déu dan.

v' Luong sang ché vé tau dém khi dugc diang ky tai Anh, tap trung vao nhiing
nam 60, tai Nhat thi tap trung vao nhitng nam 80.

v' Séng ché vé tau dém khi duoc dang ky tai Trung Quéc tré nhat trong 5 quoc
gia, tuy nhién, trong nhirng nam gan day, luong sang ché dang ky tai quoc gia
nay dang gia tang manh.

3. Cic hwéng nghién ciru dwec quan tdm nhiéu vé tau dém khi theo bing phén
loai sang che quoc te IPC

Tir hon 1.200 sang ché thu thap dugc tir co s¢ dir liéu Wipsglobal, khi dua vao phén tich
theo bang phan loai séng ché quéc té IPC (International Patent Classification), nhan thay
cac sang ché tap trung nhiéu vao cac huéng nghién ciu sau theo thir tu giam dan:

1. Nghién ciru vé chat ligu, cau tric, hinh dang ciia dém khi (B60V). Vi du: dém
khi duoc lam tir nguyén liéu gi, composite hay polymer nao d6. Cau tric bén
ngoai va bén trong cua dém khi, hé théng cac vach ngin phan chia dém khi,
thanh dém khi, tir 46 hinh thanh nén hé thong dan truyén khi bén trong

2. Nghién ciru thiét ké than tau, boong tau, va cac trang thiét bi phuc vu tau
(B63B) nhu: cac thiét bj théng gio, diéu hoa, khoang hang, v.v... tinh toan thiét
ké mat phang ludt, dam bao luc ndi nho luc thay dong hoc.

3. Nghién ciru thiét ké bd phan dan tién hodc diéu khién tau (B63H) gom: céc
bo dan tién hoat dong trong khong khi, bo dan tién hoat dong nho sie gid, cac bo
dan tién phan luc; cac bo dan tién hoat dong nho sire co bap; nhd cap neo; thiét bi
hoat dong trong nude duoc dan dong bang dong co gio, v.v...
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1,1%

B6OV
mB63B
B63H

70,8%

Hinh: sang ché vé tau dém khi ding ky theo 3 huwréng nghién ciru chinh trén thé gidi
(nguon WIPS)

» Hudng nghién ciu thir 1 chiém phan I6n véi tong s sang che Ia 872, chiem 70,8%
trén tong so sang ché dang ky vé tau dém Kkhi.

Phin tich 3 hwéng nghién ciru chinh cia sAng ché Vvé tau dém khi ding ky tai 5 quéc
gia dan dau:

e Tai Mvy:

B6OV
mB63B
HB63H

68,84%

Hinh: Lugng sang ché vé tau dém khi ding ky theo 3 hwéng nghién ciru chinh tai My tir
ndm 1957-2012 (ngudn WIPS)
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- Tai My, sang ché dang ky theo huéng nghién ciru vé chat liéu, cau trdc va hinh dang
ctia dém khi chiém phan 16n véi 68,84% trén tong lugng sang ché dang ky tai My

- Tai My, ha}l nhu khong c6 séng ché dang ky theo huong Nghién cau thiét ké bo
phan dan tién hoac diéu khién tau.

e Tai Anh trong nhitng nim 60:

B6OV
mB63B
HB63H

Hinh: Lugng sang ché vé tau dém khi ding ky theo 3 hwéng nghién ciru chinh tgi Anh trong
nhitng nam 60 (nguon WIPS)

- Tai Anh, luong séng ché ve tau dém khi ding ky tap trung trong nhiing nam 60 cho
thay chi dang ky theo huéng nghién ctru ve chat ligu, cau truc va hinh dang cua dém
khi va hoan toan khéng cé sang ché nao dang ky theo 2 hudng con lai.
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e Tai Nhat trong nhirng nam 80:

B6OV
mB63B
HB63H

82,43%

Hinh: Lugng sang ché vé tau dém khi dang ky theo 3 huwéng nghién cizu chinh tai Nhat
trong nhi#gng nam 80 (nguon WIPS)

- Tuong tu M, tai Nhat, luong sdng ché vé tau dém khi dang ky tap trung trong
nhitng nam 80 cho thay chi dang ky ¢ 2 hudng nghién cuu:

A nghién ctu vé chat liéu, cau trdc va hinh dang caa dém khi
A va, nghién cau thiét ké than tau, boong tau, va cac trang thiét bi phuc vy tau

- Trong d6, huéng nghién ciau vé chét liéu, cég tric va hinh dang ciia dém khi chiém
phan 16n vai 82,43% trén tong lugng sng ché veé tau dém khi dang ky tai Nhat trong
nhitng nam 80.
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e Tai Trung Qudc tir 2000-nay:

2%

B6OV
HB63B
HB63H

58,6%

Hinh: Lugng sang ché vé tau dém khi ding ky theo 3 hwéng nghién ciru chinh tai Trung
Quac ter nam 2000 — nay (nguon WIPS)

- Tai Trung Qudc, luong sdng che vé tau dém khi dang ky tap trung tir ndm 2000 dén
nay cho thay: Cac sang che dang ky ¢ ca 3 hudng nghién ctru chinh, trong do:

A Hudng nghién ctu vé chat liéu, cau tric va hinh dang caa dém khi chiém
phan lon vai 58,6%

A Hudéng nghién ciu thiét ké than tau, boong tau, va céc trang thiét bj phuc vu
tau chiem 8,1%

NHAN XET CHUNG

— Cudi thap nién 50 bat dau c6 sang ché vé tau dém khi diang ky va luong sang ché
dang ky vé€ van dé nay co chi¢u hudng taing dan qua moi nam, va hién nay van con tiep tuc
tang cao.

— Tai cac nuéc My, Anh 14 nhimg nudc sém c6 sang ché vé tau dém khi dang ky va
lwgng sang ché ding ky bao ho tai cac qudc gia nay tap trung nhiéu trong nhitng nam 60,
80, 90. Tir nam 2000 dén nay, lugng sang ché vé tau dém khi tap trung ding ky tai Trung
Quéc

— Sang ché vé tau dém khi dang ky theo 3 huéng nghién ctru chinh, tuy nhién, hudéng
nghién ciu vé chét liéu, cau tric va hinh dang cua dém khi chiém ty 1é cao nhat 70,8%,
day ciing 1a hudng nghién cau chinh & cac quoc gia dan dau vé sé lugng sang ché dang ky
bao ho.
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IV. GIGI THIEU MOT SO NGHIEN CUU TAU PEM KHi TREN THE GIOI, VA
CONG TRINH THIET KE TAU PEM KHi CUA TRUONG PAl HQC BACH
KHOA TP. HO CHIi MINH

1. Giéi thiéu mét s6 nghién ciru tau dém khi trén thé giéi

1.1.  Hweéng nghién citu chdt ligu, cdu tric va hinh deng cia dém khi:
T L ; A s . | Ngay no L Hinh anh minh h
So sang cheé | Tén sang che gay nep Tac gia iNfanh minh hoa

T don

1. | GB2458003 Amphibious | 9/9/2009 | Lewthwaite
vehicle having John _
buoyant side- Christopher | o7 g
hulls and an
air  cushion 4
skirt ‘

2. | GB2443406 Chain  mail | 7/5/2008 | Turner
reinforced Daniel
hovercraft George
skirt segment Warren

Flig

3. | US6619220 Hybrid 16/9/2003 | Ducote = / j
SES/hovercraf John E o L [Exi
t with 17 i\ )
retractable ~ |
skirt system '

4. | US2004154847 | Lightweight | 12/8/2004
skirt assembly Holland
for air cushion JI—?hIrI] E(;j

. ollan

vehicles Connie W
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GB2486437 20/6/2012

Hovercraft

segmented Turner

skirt inner Daniel

attachment George
arrangement Warren

1.2.  Hwéng nghién cizu thidt ké than tau, boong tau, va cac trang thiét bi phuc
Vu tau:

Tén sang Ngay

S6 sang ché oh nép don Téac gia Hinh anh minh hoa
US2004074684 | Airstream 22/4/2004 | Bertelsen s P
control William i
system for a R; Grant
hovercraft John W
US2010000817 Hovercraft |7 /1/2010 | Clapp
and William
methods of G
manufacture
and use of
same

US2007051848 | Landing 8/3/2007 | Mantych
gear for a Glen A;
hovercraft Goossen
Emray R
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1.3.  Huwéng nghién cizu thidt ké bé phan dén tién hode diéu khién tau

Tén sang Ngay

S6 sang ché ) N
g che nop don

Tac gia Hinh anh minh hoa

KR20060009460
A propeller 1/2/2006

of hovercraft

Youn
Jong
Joon

KR20070057111
Hovercraft 4/6/2007

driving
apparatus
and method
for
controlling
the same,
capable of
mounting a
bucket
system to the
rear end of a
hovercraft
and easily
operating the
bucket
system with
a computer
controller

Youn
Jong
Joon
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US2012171910
Combination 5/7/2012 S_chramer
Pontoon richard
Boat and
Hovercraft

. Giéi thiéu cau tao va nguyén ly hoat déng cia tau dém khi phuc vu cieu hd, du
lich,... ciia trudmg Pai hoc Bach Khoa TP. H6 Chi Minh

2.1.  Cdu hinh chung: gébm

S6 chd: 3 nguoi

Chiéu dai toan bo: 4,7m

Chiéu rong khi cang vay: 2,2m

Trong luong tau khong: 180kg

Cong suat: 26HP

Tbc dong: 40 — 50 km/h

Pham vi hoat dong: Ludng cu (mat dat va mit nudc)
Tam hoat dong: 100 — 150km

Két cau: Van vép — composite — foam duc chan khong
Trang bi GPS

2.2.  Thiét ké va thi cdng: 7 ndi dung thiét ké va ché tao tau dém khi
2.2.1. Thiét ké cdu hinh dwa trén phan tich:
Kiéu tau (trén it nhat 3 kiéu tau);
UGe tinh trong luong;
Xac dinh céac kich thude chinh;
B4 tri chung;
Phuong 4n bb tri hé thong nang day, kiéu vay.
2.2.2. Thiét ké thuiy khi dong luc hoc, 6n dinh va diéu khién:
Tinh toan ap luc nang cua dém khi theo céc loai vay;
Tinh toan strc can khi dong/thuy dong & cac ché do tat/mo vay;
Phan tich on dinh, tinh nang diéu khién;
2.2.3. Thiét ké ket cau:
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- Sirc bén doc, stc bén cuc bo;

- Lua chon vat liéu trén co so t6i wu trong luong;

- Phan tich tinh toan két cau bang phuong phap PTHH
2.2.4. Thiét ké va tinh todn vdy dém khi:

- Thiét ké cau hinh vay;

- Hinh hoc vay & luc tac dong Ién vay;

2.2.5. Thiét ké hé thong ddy va nang:

- Tinh toéan thiét ké chong chéng day, quat nang;
- Thiét ké dao luu;
- Thiét ké hé théng truyén dong.
- Chon dong co.
2.2.6. Thiét ké thi cdng tong thé, thiét ké chi tiét, quy trinh cdng nghé ché tqo:

- H¢ théng ban vg: bé tri chung, cac KC co ban, KC vay, hé thdng nang/day, hé thong
lai, bo tri buong lai, hé thong bao vé & ban vé chi tiét.
- QTCN ché tao than, vay, lai--
- Chon vat liéu & cdng nghé ché tao thich ung
2.2.7. Ché tao tau dém khi, chay thi va hiéu chinh:

- Pit hang & nhap cac thiét bi, vat tu chinh can thiét: dong co, chong chong day, quat
nang, vat tu 1am than tau, vai lam vay, céc chi tiét trong hé thdng truyén dong, hé thong

nang hay day (6 d& céc loai, puli, gia d&, bac, bich ndi---), cac thiét bi chi thi, cong tac an
toan...

- Ché tao & thi cdng lap rép than tau, dém vay khi, hé thong truyén dong, bé d& dong
co, hé thong lai, buong lai, hé thong dién khaoi dong, chi thi toc do.

- Chay thu tau khéng tai tai chd (chi yéu dé kiem tra lyc nang, can chinh h¢ thong
truyén dong, kiem tra can bang dong chi tiét quay).

- Chay thur tau trén mat nén ciing, mit co & trén nudc.

- Thuc hién céc can chinh, diéu chinh thich hop (néu co).

2.3.  Céu hinh tau dém khi

2.3.1. Thong sé yéu cau:
- Tam hoat dong: 100 km;
- Van téc hoat dong: 55-75 km/h (30-40 knots);
- Thoi gian van hanh: khoang 2 gio;
- Sbchd: 3 nguoi;
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- Do cao vay ly tudng: 0.2 ¢én 0.3 m;
- Nhiém vu: phuc vu cho nhu cau giai tri, huan luyén thé thao;
- Vlng hoat dong: séng, ao, hd, dam lay hoic mén nudc thap;
- Cong suat dong co: < 30 HP + trich luc;
- Két cAu than: xop PU - véan ép - FRP;
- Vay khi dang tui.

2.3.2. Ubc tinh so bé khéi lwong:

Khéi lugng tong cong caa tau dém khi: W = We +We + Wj

Trong do:
- Whp,: tdng khéi luong hanh khéch & hang héa mang theo:
- We: khéi luong tau khong;
- W;: khéi luong nhién liéu.
2.3.3. Thong sé hinh hoc:

Str dung céc ti I¢ kich thuac chinh theo kinh nghiém hay theo cac tau da dong.

Cac théng s6 hinh hoc co ban caa tau dém khi:
* Chiéu dai dém khi L

B, 1818

L= =% _3g18m

B./L 1/21
« Chiéu rong dém khi Bq:

0.333
0.333
oo () satam
0. (L 17.0x2.1
LB,

« Chiéu cao (vay) dém khi Hgc:

Hy, = %x B, =0.11x1.818 =0.199 m

c

« Ap suat dém khi:
Wy  451x9.81

=—= =637.405 N /m?
LB, 3.818x1818

Pe

-28-



Chon L¢/B; ~2.1; po/Lc ~ 17.0 kg/m®; Hg/B.=0.11 < 0.2 (tiéu chuan 6n dinh)

Luu y: Can chon Hg/Be , Lo/Be , pe/Le theo cac tau dém khi mau 2-3 chd (UH-13P, UH-13
Twin Trainer, Skima,...)

Kich thuéc chinh va thdng sé ciia mot sé tau dém khi tham khao

. W L. B. Pe Pe/L¢ S¢ SHP V
Tau L./B. ) 3 )
[T] | [m] | [m] [kg/m?] | [kg/m7] | [m?] | [HP] | [knots]
UH-13P 0.420 | 4.115 | 1.88 | 2.19 70 17.01 | 6.2 27 48

UH-13PT 0.362 | 4.115 | 1.88 | 2.19 65 1580 | 6.2 22 34

Skima4 (4) |0.475| 4.00 | 2.0 | 2.00 95 23.75 | 5.0 25 22
Skima4 (3) | 040 | 400 | 2.0 | 2.00 80 20.00 | 5.0 25 27
Skima4 (2) |0.325| 4.00 [ 2.0 | 2.00 65 16.25 | 5.0 25 30
Skima4 (1) |0.250| 4.00 [ 2.0 | 2.00 50 1250 | 5.0 25 30
Skima 4 Mk2 | 0.550 | 5.03 | 2.08 | 2.42 78 1551 | 7.0 40 20
Skima 4 Mk3| 0.330 | 5.03 | 2.08 | 2.42 47 9.24 7.0 40 30

2.3.4. Lwa chon vat liéu:

Yéu cau:
- Tau dém khi phai nhe
- Do bén va d6 ciing cua két cau
- D& ché tao (dung thiét bi don gian), stra chira
- Antoan
- Do d6, vat liéu composite duoc dung nhiéu trong phuong tién nho, chay nhanh !
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M@t s6 phwong phap thi cong composite:
- Phuong phap dong vé sandwich

Vacuuming the outer skin laminalte 14th September 2005

- Phuong phap dong vo theo khudn
- Phuong phap dong khuén CNC




- Phuong phap tao khudn bang ma

2 i.:;;‘ffj

ng cang

e Ll L LT
L . '

So sénh cac dic trung giita khudn gé va khudn diic chin khong truc tiép

Loai khuon Khuén g KKhuon dic c}_lé n khong
truc tiep
Trong luong 1 (100%) 0%
Chébng mai mon Thap Tét
Do bén dic trung Thap -
Do cung dic trung Thap -
Chdng nhiét Kém -
Kin nuéc Kém Tot
S6 chi tiét Nhiéu + thiét bi hut chan khdng
B4o tri Kém Dé
Téai ché Kém 100%
Xt ly ban vé 100 50
iélécl)(llgfa;)n v€ kich thudc 100 o5
Khung gian thi cong 100 25

-31-




Xt ly bé mat trong khuén 100 10

Xt ly danh bong mat 100 10

Xt ly chéng dinh khudn 100 10

Két cau vat liéu: composite dang sandwich

GRP (nén epoxy) + xép XPS + van ép (marine grade plywood)

dwoc chon VI:

v

NNANENENE NN

Nhe
D6 bén, do cung cao
Chiu va dap cao
Khong thé chim
Hap thu rung dong
R0t ngan thoi gian thi cong
Pau tu thiét bi thi cong thap
Dé bao tri, dé dang vé sinh bao dudng
= D@ dang str dung phuong phap duc chan khong truc tiép

2.3.5. Than tau: c¢o cac dac tinh
Tinh noi cho tau;
Khoi lugng cang nhé cang tot;
Du khong gian b6 tri hanh khach, dong luc va cac hé théng khac.

2.3.6. B tri hé théng tao luc ndng va day:

Phéi hop chong chéng déy & Chong chdng ddy & quat ndng
trich khi cho dém néng riéng biét
pay _ Chong chdngday psy Chong chéng déy
- —— Quat
“_ k ‘_——_ . //// nang
ARERRRRRERERE RS AR AR RN RRRRRERE AR
Nang Néng
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Truyén dong don gian

Hé thong nang & day phu thudc

Chiéu dai tau thu gon

Trong luong tau giam

Piéu khién linh dong hon & dat hiéu suat cao

Hé thdng nang & day doc 1ap (néu dung 2 dong co)
Can kéo dai mii tau

AN N NN TN

2.3.7. Hé thong ldi diéu khién huwéng:
Dang canh khi dong di xing
B& tri 2-3 banh lai
Tru lai bé tri 20-22% chiéu dai cung canh (chord)
Pé tang hiéu qua 6n dinh doc: bé tri thém canh ngang

2.3.8. Cabin lai: B6 tri ngdi doc
- Phu hogp véi hinh dang thudn dai cua tau
- Phan b tai déu doc tau
- D& cén bang va 6n dinh
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2.3.9. Vay dém khi:
- Tao va giir I6p dém khi bén dudi tau
- Vay mém bam theo dia hinh: hiéu qua khi vuot chuéng ngai vat
- Tré lai dugc hinh dang ban dau sau khi b bién dang
- Tang tinh 6n dinh cho tau.
- Giam ma sat véi chudng ngai vat do kha nang truot cua vat liéu vay (latex <
neoprene-nylon / vai boc nhua vinyl )
- Hép thu phﬁn I6n nang lugng sinh ra do va dap

Boundary
member Airflow

\\\s :\“‘\\\\\ {
fi

/ L/ A

/ // Fingers

Segment

Loop

i

Vay dang tui (bag skirt)  Vay dang tui xép Vay dang tui-ngén
(segment skirt) (bag-finger skirt)

2.4. Hé théng nang

Khdi lugng dugc nang boi dém khi ap suat
Phuong phéap dé chta goi khi
= Budng d@ém khi (toan phan):
- Dong khi ra c6 dang xuyén
- Chénh &p nang tau dém khi
- Tau dém khi cat 1én dén khi dong ra bang dong vao thdng qua quat day
- Vay duoc gan vao dé tang chiéu cao nang
=>» Phut khi / Man che phdn luc
- Khi duoc thao ra nhu MAN PHUT
- Duy tri &p suat khi cao dudi tau dém khi
- Khe ho vay khi cao hon véi cung dong ra
- Vay duoc gan vao dé tang chiéu cao nang
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Fig 8.1 Geometry of a simple plenum chamber. (Reproduced with permission from
Hovercraft Design and Construction by G.H. Elsley and A.J. Devereux, copyright ©
by Elsley and Devereux 1968.)

Table 12.2 Flow coefficient for various Hovercraft

Craft

HM 216
HM.218
HM.221
713
T11-1IA
SR.N6
SR.N4
JEFF (A)

Country Type
UK SES
UK SES
UK SES
China SES
China ACV
UK ACV
UK ACV
USA ACY

Cushion Cushion
length area
L) S (m
11.95 58.29
14.39 70.19
17.44 §5.07
17.5 §7.30
10.09 5232
148 78,00
39.7 780.00
28.0 335,00

Craft
weight W (t)

18.38
27.30
37.20
28.00
6.40
10.00
200.00
157.00

Cushion Flow  ( bar
pressure  rale

p.(Nfm’)  Q(m’s)

3570 2980 00067
3390 21.50  0.00412
3339 2680 000427
3200 5000  0.008
1290 51.70 | 0,0217
1280 75.10 00213
2570 45340 | 0.00906
4690 36270 00124
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Hé théng vay mém (ACV)

)M
\W/

C
\-FLEXIBLE SKIRT

R(x9.8N)
L5}

Rigid bow seal

1.0+

137 Flexible bow seal

-
-

- Giam déng ké cong suat nang
- Vuot chuéng ngai dé dang
- Kha nang Iudng cu thyuc thu
= St can trén nudc tinh giam, dic biét tai toc do “vuot dinh” (hump speed)
- Kha nang diéu khién dugc cai thién bang cach nang va dich chuyén vay
—> Cai thién tinh an toan nho kha nang theo song

= Két hop vy tii ciing - ngén lam ting dé cirng nang

Blown Bag & Finger skirt

e

\
o
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Tinh toan luc nang & 4p suat:
S6 liéu ban dau:
- Khéi luong tdng cong caa tau, W = 451 kg;
- Chiéu dai dém khi, B, = 1.818 m;
- Chiéu dai dém khi, L. = 3.818 m;
- Bé day dong khi, t = 0.007 m:
- Khe ho thoat khi, h =0.016 m;
- Khéi luong riéng khdng khi, p = 1.25 kg/m3;
- Gbc 0 = 45°;
- Hiéu suat quat nang, n: = 0.8.
- Dién tich dém khi, S; = 6.2 m’,
- Chu vi @ém khi P = 10.6 m.
Ap suat dém khi dwoc xac dinh:

W W

= = =619.126 N /m?
(YP+A) (yx2x(L,+B.)+L.B,)

Pe

Ly thuyét dong phut day
P. P,

e X —2[%(cose+1)]

1-e

Pr

1200

Pactinh dé tang ap suat por

1000 theo khe hd vay

py INim?)

0.005 0.01 0.015 0.02 0.025 0.03
h[m]
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Ap suit toan thé cia quat (hiéu suat thuy luc 80%)

_ P
0.8

1500

Per

wo- Ap sudt quat per theo khe hé vay A
1200

1000

Per NI

900
800
700
600

S00
0.005 0.01 0.015 0.02 0.025 003

him]

Viéc chon &p suat dém khi quyét dinh béi:
- Y&u cau vé dién tich boong;
- Y@u cau veé cong suit tong nho nhat;
- Y&u cau vé do cung nhoi (Heave stiffness) thap < tau hoat dong ém éi.

Craft Country  Type Cushion Cushion Craft Cushion  Flow

length area weight W (t) pressure  rate

L (m) S. (m%) p.(N/m’)  Q (m's)
HM 216 UK SES 11.95 58.29 18.38 3570 29.80
HM.218 UK SES 14.39 70.19 27.30 3390 21.50
HM.221 UK SES 17.44 85.07 37.20 3339 26.80
713 China SES 17.5 87.30 28.00 3200 50.00
711-1IA China ACV 10.09 52.32 6.40 1290 51.70
SR.N6 UK ACV 148 78.00 10.00 1280 75.10
SR.N4 UK ACV 39.7 780.00 200.00 2570 453,40
JEFF(A) USA ACV 280 335.00 157.00 4690 362.70

TPK nhd théng ké duoc cé mic dao
déng ap suéat dém khi ti' 45-100 N/m?2,
Chuy:
> Ap suit dém khi lién quan dén chiéu dai tau
= Tau dém khi vay cting c6 yéu cau cdng suat quat nang nhé hon
Xac dinh cdng suat quat nang:
- Chon &p suat dém khi, p., theo trong luong tau & dién tich dém khi
- Chon chiéu cao nang, h
- Xac dinh luu luong, Q, & ap suat dong tong can thiét, pr
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- Ddi chiéu ap suat dong tong, pr, vSi ap suat quat nang, pro tuc 12 ké dén ton that

do dao luu
- Cong suat quat nang Pe= Qx pro /76
Khao sét p, v6i khe ho vay thay doi h = 0.005 - 0.03 m

1800

1600 1,

1400

ol O\

p, [N/m?)
2
8

[

~
800 A
600

400+

200

| budng dém khi

h [m)

900 T T

0.005 0.01 0.015 0.02 0.025

(dong that)

850} G

800} \
750 \

700} \
650} \

600

P [N/m?)

550

500+

450 - !

man che

phan luc

1
0.005 0.01 0.015 0.02 0.025

h [m]
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1800 T T T T

1600 1\ -

1400\ -

T

1200

1000

T
Ve
1

c
Ve

p_[N/m?]

800 - T O\

600 - N ]

400+ m -H-dw"“-‘ _

200 | 1 l 1
0.005 0.01 0.015 0.02 0.025 0.03

h [m]

2 Tau dém khi sir dung man chin phan lye ¢6 dd cing nhoi thap hon tau dém khi
c6 buong dém khi toan phan

Luu luong can thiét : >
Q=C,Ph [P
Yo,

Trong d6: Cp thuong lay tir 0.015-0.05 cho tau dém khi ¢ nho

Vi tau dém khi ¢& nho, co thé tinh:

Q=V.D,hP

2 ,
Trong do: V,_ = P van toc thoat khi;
Vo,

D, hé sb thoat khi, = 0.53

> 0.015xS, | 2P <v D.hP<0.05x | 2P
p p
18.5<h<617
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bac tinh luu Iwgng theo khe ho vay
5.5 T T T T

51 / .
a5l / .

a4l i
35k P 4

25 o -

2_ ’ —
151 ]

1k i

Q [m3;’5]

05 1 1 | 1
0.005 0.01 0.015 0.02 0.025 0.03

h [m]

Ta chon h =20 mm
> Q =3.526 m®/sec
> pr=2887.9 N/m’

Xét dén ton that 4p suét quat nang (k = 0.30): pro = 1.3xpr = 1154.3 N/m?
Cong suat quat nang
Pe = Qx pro /¢
= 3.526 x1154.3/0.8
Pr =5087.577 W
» Khi tang chiéu cao thoat khi thi Iuu luong do quat nang cung cap ciing phai ting
theo d€ dam bao cho ap suat dém khi khong thay doi
» Viéc nay doi hoi cong Sué‘E dong co cho quat nang cling tang theo. Bu lai, tau sé
giam duoc ma sat bé mat, deé vuot chudng ngai vat.
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2.5. Héthong day
Cac luc can tac dung Ién tau dém khi:
- luc can séng;
- luc can hinh dang;
- luc can dong luong;
- luc can do ma sat uét.

24L

f wave making drag

O Test results sidewall drag

20
-

skirt drag

k_

R(1bX107%)

underwater appendage drag

-

air profile and momentum drag

Fr=viJgl

Anh hwéng trong qua trinh chuyén déng cia tau
- Khéi nuéc bi day vé phia trudc tao song
- Luyc can song max khi dat tdc do ludt
- Sau khi dat téc do ludt luc can séng giam dang ké

, V
Hé sb Froude: FI = ———
Jo.L
V; (m/s) 4 8 12 16 20 24 28
S6 Froude | 0.629 | 1.259 | 1.888 | 2.518 | 3.148 | 3.777 | 4.407
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Head depressed = ;:—g

(o) Croft stationary

o

n=031007

(b} Craft at hump speed

Fa=101020 * Daoylight clearance under
cruise conditions
{c)} Craft at cruise speed

Lwc can song & cac ti so L/B.

J

N3 b=t

. (an)
R b

>h

R.WLp.glp,]

2 o
G
S
|
N

0 =23 05 =% 10 5 15 % 20
Fr/'—-V/-\/g—l(

- L¢/B. anh huéng manh dén luc can tao song;
- Lo/B¢ nhé, luc can séng cao & van téc thip NHUNG thap ¢ van toc cao

- Lo/B. cao, luc can song thap ¢ van téc thip, NHUNG lyc can song sé bit dau ting
I&n khi van toc tang

= Téc d6 vuot dinh (hump speed) thuong xay ra ¢ toc d6 thap khoang 15 - 22 km/h
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Luc can s6ng theo van téc tau

400 5.00
400
150 4.50
350
4.00
300
300 - t 1 3.50
250
250 Dy 3.00
W Fr
D“.' 200 200 2.50 Lyre ¢dn song
2.00
150 150 #— 50 Froud
1.50
100 100
1.00
50 50 0.50
) 0 0.00
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
v, Vs

- Phan 16n cac thiét ké tau dém khi khong thé vuot qua luc can & dinh (ngay ca trong
diéu kién thoi tiét vira phal va dong co hoat dong di cong suat).

- Can c6 mét giGi han vé luc day

20,00 - - - - feala]
| | [

1500 Performance curve ||

% S — ——
8 x zood performance margin, craft

overcomes hump easily.
1400 /‘E" | -
/ e -t
Friction "eats up" performance at

1200 |

~ 8 knots already brick wall

- /. N
N i

& \
_ // — ||| | [
— ] e .
200 v ././JP_H_ ,_l/jﬂ_ﬁ,u ! ||I ! : : : f}{r/ ]
o0 ] | oo 1 e
0,00 10,00 20,0 Crat QJ?QED[ka] 40,00 S000 S000 0,00 1000 |00 at Slie'c(?{hm} 40,00 00 0,00
Tau co thiét ké tét Tau dém khi c6 cong suat day khong

vuot qua van toc dinh > thiét ké toi
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Lwc can hinh dang khi dong

2
S

C,.p,.S,v

1
2
C. - hé sb luc can khi dong

D, =

Trong do:

S, - dién tich phan trudc cua tau theo hudng van téc

.- khéi luong riéng cua khong khi

V- van tdc tau

N
//
\ \

300 +

o
[72)
~

200

6 8 10 12 14 16 18 20 22 24 26 28 30



C, tuy thudc:

- Vao hinh dang khi dong cua tau

- Thuc nghiém tir ham gi6 (wind tunel)

- =0.4-0.8(0.4 > thiét ké khi dong tdt)
Luc can dong lwong

D, =Q.p,V,

Trong do:  Q - Iuu lwong quat néng
P - khéi luong riéng cua khéng khi
V, - van toc tau
> Luc can dong luong Dy, thay doi theo van téc véi do cao ha h khac nhau
» Quat nang hoat dong cang manh thi Dy, cang tang

110 0,004

—&—0.008

—<—0.016 : ‘
100 =10.02

—o—0.024

80 0:028
D,
60 -+
40
20 f—tta T L e
0z : : > > A
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Luc cdn do ma sat wot
- Than tau tiép xac nudc
- Vay dém khi cham nuéc
- Buinudc
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L

CUSHION LENGTH

010
0-08 \%
DWET .06 \
i \\\k Ei:>j>»“s¥
oos |- SPEED
\QM HUMP SPEED
4.0-5:0
002 -
} 3.0 - 40
} 1.0 =30
0002 0004 0.006 0.008 0-0l0
hoL  MEAN CLEARANCE

Luc can udt phu thudc:

- Duwet phu thudc: kich thudce tau, hinh dang, thiét ké vay, p. , h/L.

Twong quan luc can

- Ciing nhu Dy, Dyet €0 thé chiém téi da 1én dén 30% tong luc can

- Duet anh huong nhiéu hon khi ¢6 song

Do hd tau so vai mit thoang (cao > Dy S€ giam NHUNG Dy, tang)

Duet tUy thudc h/L

0.1

L T T

/

/

/

A

0.003

0.005

0.002 EU.OCHE 0.006

DRAG ——=

}werﬂnc
| DRAG

[\

MWEMAMN%//

DRAG

/

DRAG

/

/
e

TUM

e

5

/

PROFILE
DRAG

//
[

/
//

SPEED —
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T Dyet & D, = chon khe ho thoat khi 1y teong: h = 0.016 mm

Tong hop luc can:

~# Hinhdang | 500 e, a Ut
—— Dongluong
D 4y ! Séng

w— Udt

. 2
I RN L .
50 _'_..r—l”" 100 . — -
.—fﬁ’—. "
ot — jpERc=
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 o -

V: ] 2 4 6 8 10 12 bt 1 2 2 2 2

v, Vs

= D,, dang ké - can giam p. = tau phai nhe !
2> O0V=20m/s:D=283N;V=5m/s:D>500N !
Dua vao luu lwong quat nang, cong suat quat nang & d6 thi luc can, chon diém hoat dong
1y tuong cua tau : Vg =20 m/s = 72 km/h, h = 0.02 m,
- luu lwong Q = 3.526 m’/s,
- ¢6ng suit P = 5087.577 W # 6.9 HP, luc can D = 283.27 N
O van toc thap (2-5 m/s) D 16n & D= 521 N tai V = 4 m/s (14.4 km/h)
(gan véi thuc té 15 - 22 km/h (8 - 12 knots)).
Duin tai V =10 m/s sau d6 D tang tr¢ lai !
= Can kiém ching thir nghiém Dyax
=» Phuong an giam luc can:
Toi vu khoang ho ti wu: min(Dy,+Dyet)
Téi uu L, B (4nh hudng dén s6 Froude), giam khdi lugng tau (nham giam D,,)
Thiét ké cabin thon gon (stream) nham giam D,

Lwc day
- Dung chong chong day;
- B4 tri 6ng dao luu tang hiéu suét (10-15%)
Thuc té:
« Khe hé dao lvu: 3-5mm, 6ng dai 500 mm
» Vi tri cchong chong: 170-200 mm tir mép vao dao luu
«  Luyc day: 18-27 N/HP hay 24-36N/kW
Tinh toan chong chéng dwa trén ly thuyét dong luong (Froude, mé rong), ly thuyét phan tur
canh - B6 mon Ky thuat Hang khéng
Lwe ddy, cong suat, moment xoan (RPM1350, 1400, 1450, 1500)
% Tai RPM = 1500
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Van tdc (m/s) Lwc day (N) Cong suit (W) Torque (N)
4 625.70 2502.8 94.524
8 606.75 4854.0 100.25
12 585.80 7029.6 105.93
16 563.01 9008.2 111.38
20 538.59 10772.0 116.42
24 512.70 12305.0 120.85
28 485.52 13595.0 124.50

Lwe day 2 € luc can (RPM 1500)

16000
14000
12000

. " 10000

N.D U 8000

“ o 6000

4000

2000

Cong suat day
0 174
2 4 6 8 1012 14 16 18 20 22 24 26 28 30

¥V

Tai 20m/s: P =10772 W # 14.44 HP

Lwe day thiét ké

Tai dinh sirc can Tai diém thiét ké
Luc day Luc can Lwe day Luc can Cong suat day
(N) (N) (N) (N) (HP)
625.7 521.00 538.59 283.27 14.44

Cong suit tong (NANG + DAY)
Piota = P+ P =6.9+14.44 = 21.34 HP
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2.6. Ondinh
Quat nang cung cap khi, quan hé dong khi ra va khe hé vay khi dam bao 6n dinh dang
Tuy nhién,ddi véi 6n dinh doc va ngang can luu y:
- Chia khoang dém khi

- Céc thay ddi hinh hoc cua vay

&
SRR CSEAERREY (ERRRAREZA
= TR | (C S
EXRTRINY: umuuu%__"“*““*I”"“*“\‘T

- Suc noi

Fig. 4.2 Forces acting on SES due to heeling (one of the sidewalls has emerged).

- Djch chuyén cua nhién liéu/nuéc dan
_50_




Chia khoang dém khi

Tau dém khi thong thuong s& khong c6 moment phuc hdi tir chinh dém khi khi tau
nghiéng (trir loai vay phut, khi d6 & phan man di 1én luc phuc hdi giam va ¢ phan man di
xuéng luc nay ting).

Nguyén nhan: do tau c6 khoang vay duy nhat (khdng c6 ki on dinh doc - skirt longitudinal
keel) c6 ap suat dém khi khong d6i theo chiéu rong tau.

> Mot tau dém khi s& c6 moment phuc hdi duong khi nghiéng chi khi tau c¢6 ki on dinh
doc dé chia khoang dém khi, hoac c6 bién dang hinh hoc cua tdi khi (bién dang theo
phuong ngang do tiép xic mat thoang), cé tham gia cia stc day néi caa vay khi xem
vay lam viéc nhu phao nodi .

Tau dém khi vay tdi véi moment phuc hoi Tau dém khi vay théi vai ki 6n dinh doc
am

Dich chuyén ngang ciia tim dém khi:
- Xét tau dém khi véi vay dang tuai-ngon (bag-finger).

Khi tau nghiéng gdc 6, do dich chuyén caa diém tiép xuc ban dau cua vay véi bé mat (d)
dén diém tiép xtc khi tau nghiéng (d"), tim dém khi s& dich chuyén vé phia tau bj nghiéng
(tir C dén C") tao moment phuc hoi.




§

P

it

=

Tui khi doc 1ap (kiéu JEFF) Vay c6 trang bi hé théng dich chuyén
ngang

Trong trueong hep khong c6 ki én dinh doc: Céc gia thuyét

Tinh toan 6n dinh ngang cua tau dém Kkhi trén nuéc kha phic tap do mit nudc bi bién
dang.

- Pua vé truong hop tinh trén mit cing, sau d6 sé& thuc hién diéu chinh dé ké dén bién
dang mat nudc nho thuc nghiém.

Vi tau dém khi duoc dd trén mat cang nén cac anh huong thuy dong luc hoc Ién vdy &
bién dang vay duoc bo qua.

> Vay dugc xem khong bi bién dang hoic rat nho, &p suat dém khi dugc xem 1a phan
bé déu theo phuong ngang.

Chiéu cao on dinh twong d6i ban dau

Tau dém khi khdng c6 ki on dinh doc van c6 kha nang c6 moment phuc hoi duong khi tau
bi nghiéng (v&i mot goc nghiéng nho, tam ap suat khong thay do6i nhiéu vi vay van duy tri
tiép xUc véi bé mat cang va bi bién dang)

P6 thi on dinh ngang tinh tiéu biéu ciia TPK khong co ki 6n dinh doc:

M(x9.8N*m)

. 08F

~ trén mat cling
~

\ 0,4

A o N
trén nude NS

-3 -2 -1 0 1 2 3600
NS
AN >~
-04r ~
~
~
I ~

-0.8
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- Ly thuyét 6n dinh tau véi goc nghiéng nho: chiéu cao tim nghiéng ngang dugc xem
la dac trung on dinh cua tau.
- Pbi voi TPK, tiéu chuan 6n dinh ngang co thé xac dinh bang khodng dich chuyén
fwrong doi cua tam ap sudt trén goc nghiéng don vi:
S _ AM [ AO
" WxB,

Tiéu chuan nay tuong duong véi chiéu cao tam nghiéng twong déi hay chiéu cao én dinh
tiong doi ban dau
_ AM /AO%57.3

h=GM /B,
W x B,

=S, x57.3

Trong d6:  GM - chiéu cao tdm nghiéng ban dau [m],
AM - moment phuc hoi [N.m],
AB - goc nghiéng ngang (nho) [°],
W - trong Iugng tau [N],
B, - bé rong dém khi [m].

Thir nghiéng tau
- Vi tri CG (chiéu cao trong tam KG) rét quan trong, c6 lién hé véi tam nghiéng M va
tam ndi B.
- Xac dinh KG bang thir nghiéng. Thtr nghiéng tau can dugc thuc hién khi kiém tra
tinh 6n dinh tau. St dung trong vat w dich chuyén mot doan t, tau nghiéng goc ¢
Cowt
W tan ¢
Céach l1am: S dung nhiéu trong vat dich chuyén, dung dd thi Moment nghiéng - G6c
nghiéng va xéac dinh do doc.

moment nghiéng GM - slope
tan ¢ Va w

slope =

Véi KM c6 duoc tir cac dudng cong thiy tinh, chiéu cao trong tam tau duoc xac dinh:
KG = KM - GM.
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Yéu ciu & Tiéu chuan 6n dinh
- Tiéu chuan danh gia 6n dinh tir cAc quy pham phan cap va dong tau cao tdc trong d6
c6 TPK chua dugc dé cap nhiéu
- On dinh cia TPK duéi 6 chd hoic tai trong thiét ké nho hon 500 kg phai dam bao
duoc viéc di chuyén ciia mot nguoi trén boong dén bat cr mép nao cua tau sé khong
lam ngap nudce dén boong
(New Zealand Maritime Rules, Part 40F — Design, Construction & Equipment —
Hovercraft, 2011.)

- IMO khuyén céo gdc nghiéng tau khong dugc quéa 8° trén nudc tinh & c6 gid.

- Tai liéu [L. Yun & A. Bliault ; Kozalev BA ] dé nghi dic trung 6n dinh cua TBK
véi bé rong dém khi 16n va ¢ goc nghiéng nho kiém soat nhu sau:

h=GM/B,>0.3+0.4

Két qua
Tau BAKVEE c6 cac théng s chinh sau:

- chiéudaitau L=4.114 m;

- chiéuréngtau B =1.87 m;

- chiéu cao vay Hsk =0.3m;

- chiéu chim T=0.136 m;

- luong chiém nuéc A = 427.4 kg;

- sdchd=3;

- hé sb béo thé tich Cb = 0.413;

- &p suat dém khi p, = 550.102 N/m?.
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Cac dwong cong tinh néi (duong thay tinh tau) = dic trung hinh hoc vo tau dém khi

LCE Bk o o L CWCP

RIS
NPl
y X

SN
TR

o
[ ——
f

DISPit)
] 01 0.2 0.3 04 0.5 0.6

il 01 02 0.3 04 05 06
Vol disp (t)

i] 1 2 3
LCE (m)

10 20 30 40 ) &0

B M fm)

i] 50 100 130 200
5 WL ()

i] 025 as 075 1

Cac trang thai tinh toan
Tau dém khi duoc tinh véi nhidu trang thai tai khac nhau:
(1)chg du khach+100% dy tri;
(2) khdng khach+100% dhy trit;
(3) khéng khach+10% duy trix;
(4)cha du khach+10% du tri;
(5) che mot khach+100% duy trif;
(6) ché mot khach+10% du trit.
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Bang tinh c&n bang va chiéu cao 6n dinh ban dau

Trang thai (1) (2) 3) (4) (5) (6)

Khoi lugng W [Kg] 427 |294 |275 |408 |361 |341
Chiéu cao tam nodi trén day KB [m] |0.094 |0.081 |0.077 |0.092 [0.087 |0.085
Chiéu cao trong tam KG [m] 0.516 |0.418 |0.423 |0.524 |0.471 |0.478
Chiéu chim d [m] 0.136 |0.111 |0.108 [0.133 |0.124 |0.120
Chiéu cao tam nghiéng trén ki KM |3.447 |5.910 |6.367 |[3.877 |4.690 |5.046
[m]
Chiéu cao 6n dinh ban ddu GM [m] |2.922 |5.492 |5.944 |3.344 |[4.209 |4.557
Chiéu cao on dinh ban dau & @6 thi on dinh tinh
ng? GZ (m) GZ (m)

02 041 041

| / /

0.1 02/ 02/

0 10 20 30 4050 60 ¢(°) 0 10 20 30 40 50 65\5%9) 0 10 20 30 40 50 60\*kf)

(1) (2) (3)
GZ (m) GZ (m) GZ (m)

04 0.4 04 L

0.2 0.2 / 021/ \\

/ .
0 10 20 30 40 50 60¢() S0 0 30 0 So\m\cb © 0 10 20 30 40 55\@3(7)

(4) (5) (6)

Chiéu cao 6n dinh ban dau GM duogc xac dinh bang d6 dbc d6 thi GZ-¢ khi ¢ tién tGi 0,
bang chiéu cao dudng tiép tuyén do tai goc nghiéng 57.3 °(1 rad).
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GZ

! L
) 10 20 30 40 S50 |60 70 \ 80 ¢(o)

Do 16n ctia GM phan anh d6 doc caa duong cong 6n dinh: GM cang 16n, moment phuc hoi
cang ting nhanh gitp thiét 1ap nhanh trang thai can bang.

Khi tat vay, ding Quy pham phan cap va dong tau cao to¢c TCVN 6451-2004 dé kiém tra
6n dinh theo tiéu chuan.

> Tau BAKVEE thoa diéu kién an toan.

Tham gia cia lue day ndi
- TPK m¢ vay & ndi trén nude tinh, p, = 550 N/m?

- Xét 4 trang thai khi mé vay trén nude tinh voi day du khach va 100% du trir: (1)
khdng nghiéng; (2) nghiéng 3°; (3 nghiéng 5°; (4) nghiéng 7°.

- Ta xét diéu kién khi ap suat vay giam mot nira

- Phan vay s& dong gop luc dy ndi, dan dén viéc dinh mén nuéc trong & ngoai.

}‘ P=41828H

Pe=1226586

?5%1/

!
£58.141 JF_ 20 40

27819

Pi=47421H Po= 190538 H
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B6 qua dich chuyén tam dém khi do tau khéng c6 ki 6n dinh doc, moment phuc héi déu
|6n hon moment nghiéng nén tau c6 kha nang tu can bang tro lai.

On dinh tau dém khi lién quan dén: tinh trang tau, moi truong dudi vay dém khi, két
ciu phan khoang dém khi, cac thdng s chinh cua tau, ap suat khi trong vay, két ciu
vay,... nén viéc danh gia 6n dinh con gip kho khan.

Cac md hinh don gian trong tinh toan 6n dinh da tao duoc mot khoi dong tét cho
viéc ché tao cac tau dém khi trong nudc, trudgc hét 1a cac tau ¢& nho (nhu Bakvee).
Cach 1am 1a van bam theo céc tinh toan da co dbi véi tau ndi truyén thong. Viéc nay
khong phai Ilc ndo ciing thanh cong nén cac mo hinh tét hon can dugc nham dén.
Cac thir nghiém tau dém khi Bakvee trén mit dat, mat nude ciing chi méi bat dau
gan ddy nén chua c6 nhiéu thoi gian kiém nghiém & diéu chinh ca vé mé hinh tinh
1an thiét ké thuc té.

Nghién ctru anh hudng dén on dinh caa cac thong sé chinh caa tau, phan khoang
dém khi, két cau vay khac nhau,...can c6 cac mé hinh thuc nghiém nham hoan thién
mo hinh tinh.

On dinh dong cua tau dém khi va cac yéu té anh hudéng dén nd ciing can duoc
nghién ctru sau thém.

2.7. Thiét ké két cau

Theo céch lam truyén théng

Chon lya vat liéu;
Chon lya hé sb an toan;
Xac dinh céc ngoai luc tac dong 1én vo tau khi van hanh va sira chira;
Phan tich két cau than tau trong cac ché do 1am viéc sau:
(a) khi dém khi hoat dong;
(b) khi dém khi khdng hoat dong (tat vay);
(c) khi chang budc tai bén:
(d) khi nang ha tau;

T6i wu hoa kich thudc mat cit.

Lwa chon cho tau dém khi BAKVEE : Hé vat liéu FRP-xdp-van ép
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** nhe
% do bén cao
Két cau than tau

Sandwich = 16i xp XPS, mit van ép & lamina soi thuy tinh (dang roving)

4 i i B r
= ,."
/‘j : X

Than tau x6p XPS, Roving gia cuong

sau s€ phua composite

thanh gé
tai vi tri

Thanh gé ngudi

tai vi tri dat ngdi
dong co va |
quat day

Ski tau (tang khoang dém Céac bé do trén san Dinh hinh dao luu nang
khi)

Pac trung vat liéu
« Xbp Extruded Polystryrene Foam (XPS).
p=36.5kg/m*; E=3300Mpa; » =0.3; Dj bén nén: 0.29 Mpa.

* Ddc trung vat liéu cua van ép.
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p=615kg/m®; E;=E,=12.4GPa; G, =0.62 GPa.; » =0.3.

D¢ bén chay: 13.8 Mpa.

 Ddc trung vat liéu cua lamina dang roving sei triec hueng 0° va 90° .

* - Soi thuy tinh E-glass

o = 2560 kg/m3 ; E =76 Gpa;
* Nhua epoxy

0 =1250 kg/m3; E =4.5 GPa;

Tai trong tac dong

v =0.22; G=E/2(1+ »)=31.15GPa

y =0.39; G =E2(1+ »)=1.62GPa

1 @ 3 4
[ld
LN
. . Phan bé tai luc, ,
Vi tri luc Mau an bo 22" we Hwong tac dung
’ : N/ m

1. L han hé thén . 3

u:C do, P fm ¢ thong Xanh 1a cay 1923 Hudng 1én
quat nang tac dong
2. Vi tri nguoi ngoi Vang 40833 Huéng xubng
3. Vi tri dat dong co Xanh duong 27480 Hudng xudng
4. Lyc day cta dong co Do 18730 Huéng Ién

-60-




biéu kién bién
- Piéu kién bién cua bai toan d6i xting
- Tau ndi trén dém khi: thém cac diéu kién bién chong di truot ngang

- Pém khi = dém 10 xo (phan tir 16 x0)

L)

khérp gdi
2

Léi giai 2D

] Cac lép trong tam sandwich i
Nhom o MO ta
(tir dwoi [En trén)

Gom 5 16p: 1 16p lamina 0°

1 1 16p lamina 90° , 2 16p xbp EPS,

1 l6p plywood

Gom 7 16p: 1 16p lamina 0°

2 1 16p lamina 90° , 1 I6p plywood,

3 16p x6p EPS, 1 16p plywood

Gom 6 16p: 1 16p lamina 0°

3 1 16p lamina 90° , 3 16p x6p EPS,

1 16p plywood
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2.8. Thiét ké thi cong va ché tao
Giai doan 3 cua Thiét ké tau dém khi:
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- Thiét ké thi cong
- Thiét ké chi tiét
- Quy trinh c6ng nghé dong, 1ap rap hé thong, thiét bi

11

» Than tau dém khi;

« Hé thong vay va dém khi;

« Hé théng nang;

« Hé thong day;

« Lua chon céc thiét bi chinh & bé tri dong co, truyén dong.

« Hé thdng dién khoi dong, do tdc do, thdng tin, lién lac.....
Thi cong thuc té

(1) Thi c6ng than tau dung céng nghé hat chan khéng

(2) Thi cong lap dat vay dém khi




(3) Thi c6ng lap dao luu nang & bé truc quat nang, bé dong co chinh

-

, f«" il ii|

(4) Cang tam truc day trén bé truc day da lap trudc

(5) Thi cong lip dat éng dao lwu day theo truc diy (da cing tdm), chuan bi khung d6 gé
cabin 14i & khung d& ghé ngdi
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(6) Thi cong hé théng 14i, banh 14i, Tao mdi tau, hoan thién cabin l&i

(7)Hoan thién két ciu, thi cong bang dién diéu khién, dén hanh trinh, dién khoi dong,...,

Lip dat kinh chin gié & ludi bao vé

P — .
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(8) Théo rdi, son toan bo chi tiét, Trang tri

2.9. Tha nghiém
Thir nghién
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-101.9 m/m
318.7 pm/m
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Digital : 1111111111111
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Thir nghiém trén can:
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2.10. Két lugn
(1) Tau dém khi BAKVEE véi thong sb chinh sau:
- Sbchd: 3 nguoi;
- Chiéu dai toan bo: 4,7 m;
- Chiéu rong khi cang vay: 2,2 m;
- Trong luong tau khéng: 180 kg;
- Cong suat: 26 HP;
- Téc do: 40-50 km/h;
- Pham vi hoat d6ng: ludng cu (mit dat & mat nudce);
- Tam hoat dong: 100-150 km;
- Két cau: véan ép-composite-x6p diic chan khong;
- Trang bi GPS.
(2)01 mo6 hinh phuc vu giang day
- MO0 hinh thu nho 1/5,
- Piéu khién tir xa RC.
(3)H0 so tai lieu:
- Thuyét minh, ban tinh, ban vé&
- Thiét ké thi cong tau dém khi 3D
- B tai liéu QTCN ché tao cac cum thiét bi chinh cua tau
- Tai liéu van hanh tau dém khi, bao tri va xi Iy su ¢b
- Qui trinh thr tau dém khi, qui trinh dam bao an toan van hanh
(4)bao tao:
- M0i nam c6 trung binh tir 6-10 sinh vién lam dé tai lién quan TBK
- 02 hoc vién cao hoc.

< Pé dong tau dém khi va tng dung duoc phai hoi du cac diéu kién: thiét ké tin cay,
cdng nghé déng tau phi hop cho loai hinh nay, kha ning vé kiém dinh chat luong
bén trong (t6 chuc do luong, thuc nghiém, danh gia) & bén ngoai (dang kiém, trung
tam do ludng) va trén hét, gia ca hop ly.
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% Ché tao thanh cdng tau dém khi BAKVEE trong nuéc: Tau dém khi san xuét trong
nudc cling sé ¢ gia thanh ha do chu dong ky thuat dong, stra chira, bao tri va cai
tién. THEM GAM TAU MOl !

< Tao ra ngudn tu liéu khoa hoc k¥ thuat quy bau trong I1anh vuc thiét ké & ché tao tau
dém khi phuc vu dao tao, nghién ctu khoa hoc trong céc 1anh vuc k¥ thuat tau thay /
hang khoéng.

% Kich thich cho cac dong san pham tau nhanh, phi co ciung phat trién (tu WIGS,
PARWIG, thuy phi co...)

< Phuong tién ciu ho, ctu nan sau 1, gop phan khai thac cac ving nudc ndng hoic bi
rong réu, ring ngap man, hai dao... hiéu qua hon va phuc vu an ninh, quéc phong.

Cai tién & nang cap

- Hé thdng nang can xem xét thém véi cac md hinh dém khi ¢ vay ndi dai (6ng vay,
vay doan,...);

- T6i vu hoa két cau vai tinh toan phan bé soi hop 1y + st dung céc loai vat liéu moi
nhu x4p t6 ong, x6p di-vinyl, vai soi carbon,...

- Xay dung cac mé hinh tinh 6n dinh tin cay két hop véi thuc nghiém;
- Thuc nghiém Vvé stc can;
- Xem xét van dé dang kiém & chuan ho cac thiét ké.
Huwéng phét trién:
- Tau dém khi 6 chd, 12 chd
- Hovercraft + WIG = HOVERWING
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