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TOM TAT

Xudng chira chay rimg Tram khi chuyén dong quay vong ré sang kénh vuéng goc chiu tac dong boi nhiéu

ngoai lyc dan dén xudng c6 thé bi mét 6n dinh (1at). Bai bao nay gidi thi¢u két qua xay dung phuong trinh dong

luc hoc khi xudng quay vong, 1& sang kénh vudng goc. Két qua thiét 1ap hé phuong trinh vi phan chuyén dong

quay vong bao gém: biéu thire dong nang cua hg, thé nang cua hé, biéu thuc lyc suy rong cua hé. T hé phuong

trinh vi phan 1ap duogc, 1am co s& khoa hoc cho viée x4c dinh cac thong s hop 1y cua xu@)ng dap ung yéu cau

6n dinh khi quay vong.

Tir khéa: Pong lwc hoc, rirng Tram, xudng chira chay.

I. PAT VAN PE

O Viét Nam hang niam van xay ra hang chuc
vu chdy rimg Tram, d3 lam mat hang trim ha
rimg Tram, thiét hai vé kinh té hang trin ty
ddng, anh huong xdu dén méi truong sinh thai.
Hién nay thiét bi chita chdy ring tram con han
ché, chu yéu 13 ding may bom nudc cb dinh
nén hiéu qua chita chay rimg rat thap.

Phuong phép chita chay rimg hiéu qua nhét
hién nay 1a sir dung xudng chira chay chuyén
dung dé nhanh chong tiép can dam chay va
phun nuéc dap Itra, tor d6 viéc cd lap va
khéng ché dam chay duoc nhanh chong va
hiéu qua hon.

Pé tai trong diém cdp nha nuéc "Nghién
ctru cong nghé va thiét ké ché tao cac thiét bi
chuyén dung chita chay ring", da thiét ké ché
tao ra xudng chita chay rimg tram, trén xudng
c6 dat may bom nudc chuyén dung chita chay.
Két qua thuyc nghiém cho thiy ning sudt va
hiéu qua chira chay cao hon céc thiét bi hién
¢6. Tuy nhién xudng chita chiy ring tram con
mot s6 ton tai do 1a: kha nang mét 6n dinh khi
xudng quay vong, r& vao kénh vudng goc.

Vi vay viéc nghién cuu dong luc hoc quay
vong cta xudng chita chay rimg tram dé dua ra
cac giai phap ning cao tinh 6n dinh chdng lat
ctia xudng 1a rat can thiét. Két qua nghién ctru

da dugc ung dung dé thiét ké ché tao va hoan
thién xudng chira chay ring Tram.
1L POI TUQNG, PHUONG PHAP NGHIEN CUU
2.1. Doi twgng va thiét bi nghién ciru

D6i tugng nguyén ctru 1a xudng chira chay
rimg Tram do dé tai nghién ctru khoa hoc cép
nha nuéec ma sé KC07.13/06-10 thiét ké ché
tao va hién dang dugc sir dung tai Vuon Quéc
gia U Minh Thuong tinh Kién Giang.
2.2. Phwong phap nghién ctru

Phuong phap nghién ctu dugc st dung la
ap dung 1y thuyét co hoc hé nhiéu vat, ly
thuyét tau thuy dé thiét lap mo hinh dong luc
hoc va hé phuong trinh vi phan dong luc hoc
quay vong.
III. KET QUA VA THAO LUAN
3.1. M hinh co hoc chuyén dong quay vong
ciia xudng chira chay rirng

Quan sat thyc té ta thdy khi xudng chita
chay ring quay vong, nd chi chuyén dong
trong mat phiang nam ngang, trong d6 co 3
phan tir c6 thé coi 1a 3 vat ran co chuyén dong
tuong d6i dugc v6i nhau. P6 14 than xudng,
banh 1ai va truc chan vit dy nhu hinh 1.

Trong d6 banh lai dugc xoay di mot géc 03
nao d6 so voi vi tri ban dau. Do ap lyc cua
nude tac dung vudng goc v6i bé mit banh 14i,
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nén s& tao ra moémen lam quay than xudng
quanh cac truc Oyy;, O;x; va dich chuyén theo
phuong Oz,. Cac ché do chuyén dong nay
cling s& thay doi tuy thudc vao gia tri 039 khac
nhau. Trong trang thai ndy c6 hé gém 3 vt rin
chuyén dong 1a than xudng (O,), truc chan vit
(O»), va banh lai (O3). P& 1ap mé hinh co hoc
ta cong nhan mot sd gia thiét sau:

- Céc truc chan vit, truc banh lai déu duge
gan chit voi than xudng, chung chi ¢é chuyén
dong quay twong ddi quanh céc truc do;

- Banh 14i duoc ¢b dinh & mot vi tri véi gbc
léch 85, = const;

- Truc chan vit dang quay vé6i van téc goc
khéng do6i w, = ¢, = const;

- Luc can ctia moi truong nude dbi véi cac
dich chuyén duoc thu vé tdm mién tiép xuc
gitra nuéc v6i than xudng va banh 1ai, c6 do

16n ti 1€ voi binh phuong van tdc va dién tich
can truc dién - theo dinh luat sirc can khi
dong hoc.
Theo céc gia thiét trén ta c6 mé hinh co hoc

dugc biéu dién nhu trén hinh 1 va hinh 2.

Cac ky hi¢u trén hinh 1 va hinh 2:

- Opxoyo: hé truc ¢b dinh (quan tinh);

- O1x1y;: hé truc dong (gan voi khdi tim
than xudng O));

-0y, 0, O5: Toa d6 khéi tdm than xuéng,
truc chan vit va truc banh lai;

- 030 : goc xoay tuong ddi cua truc banh 1ai,
gbc gilra mat banh 1ai voi Ox;

- 0;: gbc xoay cua than xudng quanh truc
thang dimgO,y;;

- y1: gbe xoay ctia than xudng quanh truc
doc O1x

- Ly, hy, L3, h; — khoang céach theo phuong

ngang va thang dimg tir O; dén O, va Os:

Hinh 2. So dd x4c dinh lyc tac dung 1én xudng chira chay khi quay vong

4 . Y = r Y ~
Goi luc dat vao tam lai 1a F, ¢6 cudong do

1a:F = k.S,,.v2 (1)

Trong do:
-k: hé sb phu thudc vao nudc;

- S,: dién tich bé mat tim banh lai;
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- vy van tde truc dién cia nudc trén mait
tam 1ai:

-Vp = (Xl + VC) sin 930 voi 561: V;ﬁn téC
tinh tién than xudng theo phuong x.

- Vi van tdc tinh tién cua dong nude do
chan vit déy, ve= 3,45 m/s

Thu gon luc F v& tam 0, ta s€ dugc cac

thanh phﬁn lyc F,, F. va m6 men M, M, nhu
trén hinh 2. Trong do:

r
I
i

-

e

O

=t g

E, = F.sinf;, = k.S,,.v2 .sin 83,

FE,=F.cosf;, = k.S,.v2.cos03, (2)
E,=0

M, = h3F, = h3kS,v? cos 65,

M, = L3F, = L3kS, vy sin 63, (3)

M, = h3F, = h3kS,v? sin 05,

Khi xudng quay vong do ap luc cua nudc
1én man xudng phan bd khong déu, thudng cd
dang hinh tam giac nhu trén hinh 3, nén gay ra
mo men can quay My,.

o
-

i G e e ] (o) e
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Hinh 3. So' dd xéc dinh cac thong s6 dong hoc va luc can khi xudng quay vong

Luc va md men can nay c6 gia tri phu thudc

chiéu dai doan tiép nudc va van téc goc quay 6,
Fy = Fps — Fypr =
k.Sg.a%.6? — k.Sr.a%. 0% = Ryp. 0% @
Trong d6: Ryr - La hé sé can quay vong dbi véi
Ryr = (k.Sg.a% — k.St.a%) va

Rupy = (k.Ss.a3 + k.Sr.a3) (5)

- Sy dién tich phan thanh xudng tiép xtc
vO1 nudce ¢ phia trudc;

- Sy : dién tich phan thanh xudng tiép xuc
vO1 nudce ¢ phia sau;

- ar khoang cach tir tAm tiét dién St t&i
trong tim than xudng;

- ag: khoang cach tir tim tiét dién S, t6i
trong tim than xudng;

- Cac hé $O Rypva Rpugy s€ dugc xac dinh thong
qua nghién ctru thyce nghiém tai hién truong.

Luc can bén Fj ¢ hai thanh phan theo cac
truc Ox va Oz la:

Fyx = F,.sin0; = Ryp.62.sin 6, (6a)
(6b)

Tuong tuy khi xudng xoay quanh truc doc

Fy,; = F,.cos 8, =R,;.0%.cos 6,

(nghiéng ngang) cling s€ c6 mé men can My
v6i hé s can nghiéng Ry

Mpx = be-‘l’f (7)
3.2. Lap phwong trinh vi phan chuyén dong
quay vong ciia xudng chira chay

Khi chuyén dong quay vong banh lai dugc
gilr & vi tri c6 goc 1éch 055 = const, nén co hé
gdm 2 vat ran 1 than xudng cung banh 1ai va
truc chan vit nhu hinh 2.

Goi cac khoi luong cua than xuéng va truc
chan vit 1a m; va m,, m6 men quan tinh khéi
luong cua chung dbi véi cac truc tuong ung 1a
Iix, 11y, 12 va I, Trong mat phéng nam ngang hé
c6 8 thong sb dinh vi 1a cac dich chuyén dai
(x;,2;) va cac dich chuyén goc (;,6;) xoay
quanh céc truc Ox va Oy, (i=1, 2).
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Trong d6 truc chin vit ¢ chuyén dong
tuong ddi, quay quanh cac 6 truc gin véi than
xudng véi goc ¢z . Theo hinh 1 va 2 ta ¢ cac
lién két sau:

6, =0,

X, =X, — Ly.cos 0, (8)
Z, = Z7 — hy.sinyY,

Trong do,

dat: L, = agcosay; hg=agsina,
Vay h¢ c6 5 bac tu do, ta chon cac toa do
suy rong du cho h¢ nay 1a :
q(x1, Z1, W1, 01, ¢2) 0
Véc to toa d6 khoi tdm khau 1 (gobm than

1 0 0 L,sin6; 0

]Tzz[O 0 0 0 0] (11)
0 1 —hgcosyp; O 0

Véc to van tde goc cac khau
W1y l/'jl
w1 = [wly =16,
W1z 0
Y1 + @, cos azg
01 — ¢, sin az, (12)
0

O day @, va ao 1a van toe goc quay cua truc

(1)1=

chan vit va goc hop gitta O;0, vo1 O X; .
Cac ma tran Jacobi quay

xudng va cac thiét bi gin cimg trén d6), toa do 0 0 1 0 O
Ae A A A A . \ A S\, a
khoi tamxkhau 2 (gom tryuc chan vit va chan vit): Jo1 = aiql — [0 0 0 1 Ol
1 0O 1 0 0 O
T = V1| 5 0 0 1 0 —cosasg]
Z rzza%z:[o 0 0 0 —sinas| (13)
X X, — L, cos 04 0 00O 0
r, = [yz — [ 0 ] (10) Cac ma tran mo men quan tinh khoi luong
ZZ Zl - ho Sll’l lpl 0 0 le 0 0
Tir (10) ta tinh duoc cic ma tran Jacobi tinh tién: Iy =10 0 0 I, O}
1 0 0 0 O 0 0 O 0O O
— 0O 0 00 O
=10 0 0 0 O}
Jr1 [0 10 o 0] ICZ:[O 00 0 0] (14)
0 0 0 0 I,
Tinh ma tran khdi lugng:
M = JrimyJry +Jr2moJr + Jialidr1 + T2 T2 e (15)
(my +my) 0 0 myL, sin 6; 0
0 (my +my) —myhy cos P, 0 0
M= 0 —myhgcosyp; (I + I, + myhi cos? ;) 0 I, sin az
my L, sin 6, 0 0 (Liy + I, + myhZ cos? ;) =L sinag
0 0 —1, cos a3 —1I, sin a3, I,
1, .
*Pongningcuahé: T = 5 gTMq (16)
[ (m, +my)x? +(2m, L, sin6,)x,6, + |
| +(my +my)z] —(2myhy cosy )2y, +
r :E +(myhy €08y + 1y + 1)y — (21, oS0ty W, + (17)
+(m,L;sin® O, +1,, +1, )912 —(21, sinozz())@lgb2 +
.2
-+ L. |
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* Thé ning cua hé
Thé ning cta luc trong truong véi gbe toa
d6 1a vi tri can bang nam ngang, ta co:
n(mg) = mygy; + mygy, =0
* Luc suy rong cua h¢
Céac ngoai luc tac dung khi xudng chuyén
dong quay vong trén mat nudc 1a lyc can cua

M:(XC _E;X_F)()écl +(FZ _FZ;Z)&I +(MX _Mx)b“//l +(MY _%Y)‘é‘q +Mdc§@ =0

nude dat tai tAm mién tiép xuc cua nudc voi
than xuéng va luc tai vi tri tam banh 1ai Os.
Ching duogc xac dinh theo cac biéu thuc (4)+
(6a), (6b).

Pé xac dinh cac thanh phan cua luc suy
rong, ta tim biéu thirc cong nguyén td trong di
chuyén kha di cua hé:

(18)

Cac di chuyén kha di 5)61, 521, éj/l, 5l//1, 591 ,5% doc lap, ta nhan dugc:

Q;’IZXC_FbX_FX;

Qz;:l:MX_MbX; Q;IZMY_

Trong do:

- Xc: 1a cac thanh phan lyc day cia chan vit
(Xg) theo phuong Ox;

- Zc: 14 cac thanh phan lyc day cia chan vit
(Xg) theo phuong Oz;

Gia tri cia Xy phu thudc tdc do quay cua

truc chan vit (¢,) va dugc xac dinh bang

N

Sau khi dua céc biéu thirc Qx1, Q'z1, Qwi,
Q"01,Q g2 tir (8), va céc biéu thic tir (3)+(7)

(my +my)Z; + (myhg cos Py,

(myh3 cos? Py + Ly + 1),

A

(myL3 cos? 6, + Iy, + 1,)0;

\
Nhan xét:

- M6 hinh chuyén doéng quay vong cua
xudng chita chay ring 1a hé c6 3 vat ran di
chuyén trong mit phing nam ngang duoc biéu
dién trén hinh 1 véi cac so do luc tac dung va

(k.S,. %% sin? B3, cos O3y + (Mmyhg sin;)Y? + Rep07 cosf; = 0
+k.S,,. %% sin? B3, cos B3 + (myhg sin Py )Pp? + Rpph? cosf; = 0
+(m2h0 COoS 7’[)1)21 - h3. kSn xlz Sin2 91 COoS 91 + RCMxl/.le = O

+(m2L2 sin 91)5&1 - L3. k Sn. xlz Sin3 930 + RCMyélz == 0

Q;1:ZC_FZ_FbZ;

. (19)
MbY; Q(pZ:Mdc'

thuc nghiém;
- Cac thanh phan Fx, Fz, Mx, My va Fpx,
Fovz, Mpx, Mpy dugc xac dinh theo (3) + (7);
Thé cac biéu thirc trén vao phuong trinh
Lagranger loai II ta dugc phuong trinh vi phan
chuyén dong quay vong cia xudng chira chay
rimg trong mit phang nim ngang:

((m, +m,)x, + (m,L,.sin 6,).6, + (m,L,.cos 0,).07 =0%,;
(m, +m )7, = (myhy.cos )7, + (myhy.siny )yl =0,
(myly.c0S Y, + 1, +1,) i —(myhy.cosyy)z = O,

L (m,2.sir’ @ +1, +1,) 8 —(m,L,sin@) %, = O, .

(20)

vao (20), ta c6 hé phuong trinh (21) nhu sau:

(21a)

(21b)

(21¢)

21d)

quan h¢ dong hoc nhu hinh 2 va 3.

- Phuong trinh vi phan chuyén dong quay
vong cia xudng (21) 1a hé phuong trinh vi
phan phi tuyén, khong thuan nhit c6 cac hé sd
phu thudc vao cac thong sé két cdu bao gdm
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dién tich mat cit ngang S,, chiéu cao toa do
trong tam hy va hs, khoang cach trong mat
phing nim ngang tir toa do trong tim cia
xuéng dén tam truc chan vit va tim banh 14i
L,, L3 va cac dai luong dong luc hoc cua h¢
bao gdm vén téc chuyén dong cia xudng, goc
danh lai.

- Pé ¢6 co so cai tién két cAu cho xudng
hoic xac dinh ché do quay vong hop 1y chung
ta phai tién hanh khao sat hé phwong trinh
dong luc hoc da 1ap & trén, viéc khao sat h¢
phuong trinh vi phan (21) theo phuong phap s6
hoic str dung cac phan mém chuyén dung.

IV. KET LUAN

Tir cdu tao va nguyén 1y 1am viéc ctia xudng

chita chdy rung tram, da xay dung mo hinh

dong luc hoc quay vong, tir d6 da thiét lap
duoc phuong trinh vi phin chuyén dong quay
vong gdm: biéu thuc dong ning va thé ning
cta hé, biéu thirc ham hao tan va biéu thirc luc
suy rong cia hé. Nhimg két qua nghién ctru
nay di duogc ap dung trong tinh toan thiét ké va
hoan thién xudng chira chay rimg Tram.
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MODEDLING DYNAMIC OF CURVE MOTION OF SPECISL BOAT FOR
FIRE FIGHTING IN WETLAND FOREST

Duong Van Tai, Nguyen Thai Van

SUMMARY

When boat operates in state of curve motion, it is affected by many external forces that can cause the boat lost

stability (flip). This paper introduces the results of establishing motion dynamics equations of boat in this state.

The result establishes dynamics equations include: kinetic energy, potential energy, generalized force. Base the

differential equations is established, it is the scientific basis for determining the reasonable parameters in order

response to the stability requirements in state curve motion of the boat.

Keywords: Dynamics, fire boat, wetland forest.
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