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CAC VAN PE CHUNG VE THIET KE TAU PEM KHI VA
KHA NANG UNG DUNG

Lé Pinh Tuan, Tran Nguyén Nguyén Khéi, Nguyén Tri Diing, Nguyén Hiru Toan
Truong Pai hoc Bach khoa, PHQG-HCM

TOM TAT: Bai bdo ndy hwéng dén muc dich gidi thiéu khdi qudt vé ching loai tau dém
khi — Hovercraft hay con goi la tau trén g6i khi — ACV. Do vdy bai bdo chi dé cdp dén cac
nguyén tac hoat déng co ban nhat cia tau dém khi, mot vai khdc biét chu yéu so véi nhom tau
néi truyén thong, nhitng diém chinh yéu trong van dé thiét ké va qui trinh thi cong déng mdi.
Xem xét dén kha nang khai thac ching logi tau ndy sau khi da thiét ldp qui trinh tinh todn
trong hé so thiét ké, cach thirc dang kiém va déng moi chiéc dau tién tai Viét Nam.

Tir khoa: tau dém khi — Hovercraft, ACV, téc do 16i da ciia tau thuyén.

1.GIOI THIEU CHUNG

1.1. Téng quan tinh hinh

Cac tau thuyén thuong mai da dat duoc toc do vao khoang 40 knots. Trong nhiing nim
thap nién 20 cua thé ki trude cac tau thuyén 16n da dat duoc tde do nay. Pay 1a van dé cuc ky
kho khan cho bai toan thiét ké giam suc can, cai thién hé théng dong luc. Luc can thuy dong la
nguyén nhan chinh han ché toc d¢ téi da ctia tau thuyén. Kha ning co thé giam thiéu duoc luc
can song do la phu kin hay c6 lap phan than tau sao cho n6 khong tiép xuc véi mat nude [1.2].
Y tuong ndy gan lién véi mot sé phuong tién van chuyén méi ra doi nhu: tau trén gbi khi
(ACV), tau dém khi sir dung hiéu mg mit thoang (SES), tau bay ung dung hi¢u tmg mat dat
(WIG hay PARWIG) (Hinh 1).
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Hinh 1. Phan loai tau cao tdc

ACV ra doi voi y tuong thiét ké tau c6 mot 16p dém khi & giita phan than tau va mat nudc.
V6i thiét ké nay thi phan than tau s& cach mat nudec mot khoang thich hop sao cho luc can
song duoc giam tdi da.

Tai thanh phé H6 Chi Minh, dd c6 mot vai cong ty tu nhan dé cap t6i viéc thiét ké va ché
tao thtr tau dém khi nhe 2 chd ng@)i nhung chua c6 noi nao di dén két qua 1a mot tht nghiém
cudi cung. Tuy cac don vi nay it nhiéu kho khan trong viéc trién khai cac nghién ctru nham di
dén mot thiét ké hoan chinh, nhung ho cling dd@ manh dan dau tu dé vira thiét ké vira ché tao
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thir voi kinh phi kha 16n. Nghién ctru nay dugc thyuc hién voi muc tiéu tim kiém mot giai phap
ky thuat phu hop nhiam di tiép budc thir hai sau thivé chuyén giao cong nghé cho cac cong ty
dang quan tam.

1.2. So lwgc lich sir phit trién va cac cong trinh nghién ciru

ACYV ra doi voi y tuong thiét ké tau c6 mot 16p dém khi & giita phan than tau va mét nude.
V6i thiét ké nay thi phan than tiu s& cich mat nuéc mot khoang thich hogp sao cho luc can
song duge giam xudng t6i da. Y twong ndy d co tir hang trim niam nay.

Nim 1953 Chirstopher Cockerell bat dau nghi dén van dé giam strc can cia tau khi di
chuyén trong nudc. Nam 1956 ky thudt dém khi da dugc dua vao nghién ctru va la mét trong
nhing dé tai dugc dau tu mot cach nghiém tic. Pau thap nién 60 ngudi Anh di c6 nhiéu
nghién ciru thir nghiém nham ching thuc tinh 6n dinh va kha ning di chuyén cua tau khi co
song cao.

Tir thap nién 80 dén nay ki thuét sir dung 16p dém khi dé giam strc can tau da kha phat
trién. Trong gian doan nay, tau dém khi dugc quan tdm nhiéu dén diéu kién lam viéc an toan,
phuong cach diéu khién va qui trinh bao dudng. Dong thoi dé co thé canh tranh duge véi cac
phuong tién van chuyén khéc, nguoi ta van tim cach nang cao hiéu qua kinh té cta loai tau
nay.

Tai Viét Nam, vai nam gz‘?ln day, mot $6 nghién ctru doc 1ap da dugc thyc hién bdi ky su
Qua Xa Khanh, Viét kidu Phap nhung chua co6 thiét ké cu thé. Cong ty Triéu Phudc voi sy
manh dan dau tu ban dau cua ki su Ha Trong Phat cling dang tién hanh dong thir nghiém theo
mAau nude ngoai nhung van chua cé tinh toan thiét ké kiém tra. Cong ty Samaser ciing da dit
van dé ché tao nguyén mau tau dém khi ¢& nho theo thiét ké thi cong ciia B6 mon Ky thuat
Tau thiy — Pai hoc Bach Khoa Tp.HCM.

Hinh 2. Tau dém khi 2 chd ngdi dang dugc déng theo miu tai cong ty Triéu Phudc.

2.PAC PIEM RIENG BIET TRONG THIET KE TAU PEM KHi
2.1.Thuy khi dong luc hoc
2.1.1.Tinh todn lyc ning
Gia su khong khi bén trong dém khi 1a tinh, khong chuyén dong c6 ap suat 1a P, , vén toc

thoat ra khoi khe hod 1a V., bén ngoai cé ap suat khi troi. Pé tinh dugc luu lugng khi thoat ra
ngoai qua khe h¢ gitra vay dém khi va mat nudc ta phai tim dugc gia tri van toc V. (Hinh 3).
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Hinh 3. Luu lugng thoat khi qua khe ho h.

Viét phuong trinh nang luong cho hai mat cit: mat cat / bén trong dém khi (co V=0,
P1=P,) va mat cat 2 bén ngoai d&€m khi (V,=V., P,=P,).

oss

%Vl2+gz+%:%sz+gz+%+ghl

Quan hé giira cong suét v6i khe ho thoat khi 14 tuyén tinh:

Loép dém khi ’c() ‘nhiérr’l vu nang tau 1€n khdi mat n}I('yc dé khong chiu cac luc can thuy
dong, do do6 ap suat can thiét trong dém khi phai da 16n d€ lam duogc viéc nay.

Théng qua cac tinh toan so bd nhan thdy cong suit va luu lugng quat nang phu thudc vao
h.

Khi / ting thi luu lwong va cong sudt cin cung cip ting. Tuy nhién khong nén thiét ké khe
ho qua nho, nhu vay khi hoat dong vay dém khi s& cham nudce nhleu gia tang thanh phan luc
can. Do d6 phai can nhic viéc thiét ké khe ho thoat khi sao cho vira can cong suat nho vira it bi
luc can song nhat.

2.1.2 Tinh todn cdc thanh phan lyc cin
Khi tinh toan thiét ké cong suat chong chong dé}f cho tau, phai quan tam nhiéu dén céac
thanh phan lyc céan tac dung 1é€n tau khi vén toc thay doi dq tinh chat khac biét cua loai tau nay
s0 voi cac chung loai tau n6i thong thuong. Cac thanh phan lyc can tac dong Ién tau dém khi
bao gom (Hinh 4):
- Lyc can tao song.
- Luc can khi dong lyc hoc do hinh dang tau.
- Luc can ma sat do tiép xuc giita vy tau va mat nudc.
- Lyc can dong lugng
- Luc céan song.

Cac thanh phan luc can

Lue can thuy khi
400k Luc can momentum

Lue can tao song

Lue can teng cong

Mewton

1 | i | 1 1
2 4 & &8 10 12 14 16 18 20 22
Van toc - mis

Hinh 4. D) thi luc can theo van tdc tau.
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2.2. Kiém nghiém sirc bén két cAu than tau

Khac v6i phuong phap tinh toan thiét ké két cau thong thudng thoa man tiéu chudn quy
pham cua cac to chirc ding kiém ddi véi loai tau ndi truyén théng, chung loai tau dém khi
khong c6 cac thong sb tiéu chudn hay quy pham phén cép lién quan chi din dé lwa chon tinh
todn.

Tu céc diéu kién can béng tinh (lyc va moment), luc cit va moment tac dong 1én than tau
dugc xac dinh. Coéng viée tiép theo 1a kiém tra tai cdc mat cit nguy hiém va tai cac chi tiét
ngang boong va day (Hinh 5, Hinh 6).
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Hinh 5.Lyc phan bé, luc cit va moment

1825.0

190.0

Thanh tiép dit 51x102
Hinh 6. Mit cit tai suon sb 5 (giira tau).
Viéc tinh toan thiét ké va kiém nghiém strc bén két cAu than tau ciing c6 thé md phong

bang phuong phap ph,ﬁn tu hitu han (phﬁp tr dam 3D), st dung diéu kién bién va ap tai thich
hop dé tinh téan va ti€p theo cé nhitng di€u chinh nham dam bao tinh bén cho tau dé€m khi.

Hinh 7. M6 hinh tinh két ciu v6i phan tir dam.
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2.3. Vay dém khi

Vay dém khi 1a mét bo phén rat quan trong trong tau dém khi (Hinh 8). Tau dém khi di
chuyén trén 16p dém khi dugc duy tri 6 mot ap suit nhd vao mot quat huéng truc duoc chira
trong mot khoang c6 thanh 1a vay mém. Hay noi cach khac vay dém khi c6 cong dung bao
quanh thén tau tao thanh mét khong gian kin, chi chira phan thoat ra tir phia dudi, gitp nang
tau Ién [1,3].
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Buoyancy
ank
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Inner skirt Apron
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Height of bouyancy tank
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L
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Hinh 8. Thong s6 hinh hoc co ban vay dém khi.

9 e

C6 3 dang skirt dugc sir dung phd bién cho tau dém khi, d6 1a “vay dang t0i”, “vay dang
ngon” hodc “vay phan doan” va dang “vay dang tai va ngén hon hop”. Tuy thuQc vao moi
truong hoat dong, kich thudc cua tau, cung véi cach thire xac dinh lyc can tac dong 1én vay,
cac thong sb hinh hoc dic trung va bién dang mat cat ngang cuia né dugc xac dinh.

Thuc té khong c6 phuong an hoan thién cho viéc thiét ké vay dém khi ma chi c6 thé dya
vao cac thong sb ctia nhiing thiét ké trudc d6 va cai tién dan.

2.4. Tinh todn 6n dinh

Tau dém khi khac voi cac loai tau thuyén thong thuong 1a né c6 thé hoat dong & nhiéu ché
d6 khac nhau:

1. Nbi bang than tau nhu mot chiée thuyén.

2. Chuyén dong khi vay tau van con chim trong mit nudc (tit vay).

3. Di chuyén trén bé mat nude khi ap suat khi dudi day dam bao giup tau ndi hin 1én khoi
mat nuéc (md vay).

4. Co thé chay trén mat dat, mat bang, tuyét vé ca cac dAm 1§y. ..

Thoi diém tau chuyén tir ché do 2 sang ché do 3 1a kha nguy hiém, vi lic ndy xuét hién
mot s tai dong 18n vay tau khién tau rat dé mat thang bang [1]. Déc bit khi tau bi nghiéng, ap
sudt dudi vay tau khi do s€ khong con dugc phan bd déu va co thé dan dén viéc mat ap suat
mot bén man, khién tau mat thang bang hodc khong con ndi trén mit nude nita. Do d6 van dé
tinh toan 6n dinh cho tau dém khi cin quan tim, xem xét mot cach thoa dang théng qua nhiéu
truong hop va trang thai hoat dong cua tau (Hinh 9).

- On dinh tinh, anh hudng cua d6 ho vay, luu lugng khi va trong tdm tau dén 6n dinh
ngang.
-On dinh dong, hién tuong chii mii va 1on nhao & tbe do thép, cao va khi gap song.
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Hinh 9. Hién tugng lat do song ngang qua 1on.

2.5. H¢ thong diéu khién

Tinh an l4i cua tau dém khi cling 1 mot van dé 16n can luu tm trong qua trinh thiét ké do
dac tinh toc d di chuyén va kha nang bay trén mat thoang so vdi cac loai tau noi.

Khi xét dén van dé trong tdm néu dat banh lai & trén cao so vdi trong tAm tau thi sé tao ra
moment gdy nghiéng ngang nguoc lai vdi goc nghiéng ngang cua tau trong khi ré, diéu nay sé&
gay bét loi cho viéc diéu khién tau. Be khic phuc viéc nay, co thé ha tim lyc trén banh lai
bang cach giam chiéu cao banh l1ai xudng va bu lai bang cach ting chleu dai banh 1ai 1én, tat

nhién diéu nay s& phai tra gia bang lyc can ma sat, nhung bu lai tau s& 6n dinh hon trong diéu
khién.

2.6. Phuong an bd tri dong luc

Thong thuong, cho loai tau c& nhé (2 dén 3 chd), hai dong co duoc sir dung: mot dong co
nang cho quat va mot dong co day cho chong chong (Hinh 10) [5]. Trong mét s trudng hop,

muodn giam trong luong mii, phuong an chi b tri mot dong co chinh cho hé thdng chong
chong day, hé thong quat nang duoc lai théng qua truyén dong dai phuc tap.

Separate Lift and Thrust Fans

Thrust
Fan

Thrust

/ / / / Fan
dtitdtitditititititit l---
Lift Lift Lift

Hinh 10. B6 tri hé thong dong luc day va nang.

3.KHA NANG UNG DUNG, THIET KE VA CHE TAO

3.1. Pac tinh st dung

Tau Qém khi c6 rat nhiéu nhitng dac tinh sir dung dac thu ma cac loai tau thuyén khac
khong thé cé nhu sau [1,4]:

1. Co thé dé dang di chuyén trong ving nuéc can va nhimg khic hep ma tau thuyén khac
khong the.

2. C6 thé hoat dong trong ving dam lay, trén tuyét, trén cac bé mat cimg.

3. C6 thé di chuyén trong nhitng méi trudng cd chudng ngai vt.

4. C6 thé d& dang di chuyén tir mit nude 1én mit dat va nguoc lai.
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V6i nhiing déc tinh trén, tau dém khi dugc s dung rat rong rai trén thé gidi trong cac linh
vue: phuc vy an ninh qudc phong, ting cudng tuan tra cic khu vuc bién gidi ven bién hay cong
tac tuln tra chong budn 1au, cong tac ctru hg, thé thao, vui choi giai tri, cho khach, ...

3.2. Nhu ciu tau dém khi tai Viét Nam

S& hiru b bién dai, cing hé théng song ngoi day dic, nudc ta c6 san loi thé phat trién cac
loai hinh van tai cao tc mang tinh linh hoat st dung cac loai tau dém khi c¢& vira va nho. Tau
dém khi co thé duoc six dung trong du lich, van chuyén hanh khéch, tuan tra hay van tai trong
quan su.

V6i 3260 km b bién, tién niang du lich bién & Viét Nam la dang quan tim. Tuy nhién viéc
di lai ctia du khach d6i khi van gip nhiéu khé khan do sy dau tu chwa dung muc cua cic cong
ty kinh doanh du lich. Do d6 viéc dua vao loai hinh van chuyén phuc vu du lich bﬁng tau dém
khi khéng nhiing chia sé dugc nhiing khé khan cho nganh du lich Viét Nam, ma con tao hung
tht cho du khach khi dugc su dung phuong tién giao thong moi la va an toan, dam bao thoi
gian di lai do tinh co dong va tdc do cao.

Puogc che phu bdi 252.000 ha rirng ngap man (sé liéu nam 2005), nhu cAu cin mét loai
phuong tién giao thong cé tinh linh hoat cao nhu tau dém khi 1a khong thé chdi cii cho nhing
khu rtrng nay, tau dém khi c6 thé phuc vu du lich sinh thai, tuén tra va khai thac rung.

Viét Nam s hitu khoang 3000 hon déo ven bo, do d6 tau dém khi co thé duoc sir dung
nhu moét phuong tién van chuyén chuyén ché hanh khach va hang héa di lai gitra dat lién va
cac dao. Bén canh do, con co thé sir dung tau dém khi phuc vu du lich dao.

Ngoai myc dich thuong mai, tau dém khi con c6 mot tiém ning phuc vu cho muc dich ctru
ho hay quén sy (Hinh 11), nhu cong tac tudn tra doc séng ngdi, bd bién, hodc ngoai hai dio xa
x01 (quan dao Hoang Sa, Truong Sa) rat hitu dung nho tinh linh hoat, co dong va kha ning van
tai cao d6i véi cac tau ¢ trung binh va 16n.

Viéc thiét ké va ché tao thanh cong tau dém khi khong nhiing dap tmg dugc nhiing nhu
cau trong nudc ma con mé ra co hdi thuong mai trén thé giéi néu co nhitng dau tu dang ké vao
viéc nghién ctru.

Hinh 11. Ung dung ciru ho cua tau dém khi.

3.3. Danh muc hd so can thiét 1ap phuc vu cong tic ding kiém ché tao

Do chua c6 quy pham phén cap hay tiéu chuan -rang budc theo thong 1¢ dang kiém thlet ké
cac loai tau ndi truyen thong nén di gay ra rat nhidu kho khan cho cong tac trién khai s lidu
tinh toan va thiét ké phuc vu viéc ché tao thu nghiém chiéc tau dém khi dau tién tai Viét Nam.

. Vivay can nhanh chong thiét lap va dé ra mot qui trinh kiém soat hd so thiét ké cu thé,
dong thoi dua danh muc ho so nay vao thu tuc dang ki€ém nhu cac loai tau thong thuong khac:
1. Thuyét minh, ban tinh:
- Thuyét minh chung
- Thuyét minh két cdu
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- Thuyét minh dong lyc
- Tinh toan két cdu
- Tinh toan dong lyc
- Tinh toan 6n dinh
- Tinh toan hé thong diéu khién
2. Ban vé:
- Tuyén hinh
- B6 tri chung
- Banh 14i, chong chong
- Chi tiét thiét bi kém theo
3.4.Théng s6 chii yéu ciia tau theo thiét ké
Chiéu dai 16n nhét: Ly, = 3.765 m
Chiéu dai thiét ké: Ly =3.725 m
Chiéu rong 16n nhét: By = 1.830 m
Chiéu rong mép boong: By, = 1.830 m
Chiéu rong thiét ké: By = 1.830 m
Chiéu cao man: D =0.34 m
Chiéu chim: d=0.114 m
Luong chiém nuédc: W=0.4T
Van toc t6i da: v =75 km/h
Ap suét cho phép: p. = 726.4 N/m’
Chiéu cao vay: hg. = 0.22 m
Thuyén vién: t = 2 ngudi
May chinh hiéu TECUMSEH, cong suét dinh mirc Neg, = 16 HP
May quat nang hiéu TECUMSEH, cong suat dinh mirc Neg, =5 HP

GENERALITY ON AIR CUSHION VEHICLE DESIGN AND APPLICATIONS

Le Dinh Tuan, Tran Nguyen Nguyen Khoi, Nguyen Tri Dung, Nguyen Huu Toan
University of Technology, VNU-HCM

ABSTRACT: This paper aims at an introduction of an hybrid marine vehicle —
hovercraft or air cushion vehicle. Due to its original principle of operating, lightly different to
the classical displacement ship, some remarks on the design and building are dicussed. The
abilities for the exploitation of this type of vehicle is then mentioned taking into account the
feasible design, ship registration and new building (prototype).

Keywords: Hovercraft, ACV, high — speed crafts, aerostatic support.
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