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NGHIEN CUU TiNH TOAN THIET KE VA CHE TAO CUM DAO XOAN

LIEN TUC TREN MAY PHA LUC BINH
Lé& Thanh Son'2 Nguyén Cong Nguyén?*, Vii Viét Toan?, Nguyén Nhu Nam?

TOM TAT

Xudt phat tir han ché cia cdc dang dao cdt truyén thong truée déc tinh phire tap cia luc binh, nghién ciru
thiét ké va ché tao cum tréng dao xodn lién tuc nham giam va ddp, phan bé déu luc cat va tang do én dinh.
Cdc théng s6 kj thudt dwoc tinh todn thiét ké lam co sé khai trién bién dang dao tir phéi phang phuc vu ché
tao. He thdng dvoc duoc lcfp rap va thyc nghiém so bo tai diéu kién bé thir va trén song Vam Co Tdy, Tay
Ninh. Két qud thuc nghiém cho thd'y hé théhg lam viéc on dinh, dat hiéu sudt cao, giam rung dong, han ché
qud tdi va dap vmg tot yéu cau bam phd luc binh mdt do cao (25 kg/m?) ¢ dai téc d¢ quay 300 +
350 vong /phit véi bé rong cdt phd 2,6 m cho kha nang cdt pha luc binh véi kich thuée luc binh dau ra <
10 cm. Nghién citu la co sé cho viéc hoan thién thiét ké va chudn héa théng sé kyj thudt khi irng dung trén cac
cau hinh mdy phd luc binh khdc nhau.

Tir khéa - Dao xodn lién tuc, mdy phd luc binh, trong dao cdt pha luc binh, xir 1y luc binh.

DESIGN, STRUCTURAL ANALYSIS, AND FABRICATION OF A CONTINUOUS
HELICAL KNIFE ASSEMBLY FOR A WATER HYACINTH SHREDDING MACHINE

ABSTRACT

To overcome the dynamic limitations of conventional cutting mechanisms when dealing with the complex
mechanical properties of water hyacinths, this study proposes the design and fabrication of a continuous
helical knife drum assembly. This configuration aims to minimize impact loads, achieve a uniform distribution
of cutting forces, and enhance overall system stability. The technical parameters were calculated to establish
a theoretical basis for developing the helical blade profile from flat steel stock for manufacturing purposes.
The system was subsequently assembled and subjected to preliminary experiments both in a controlled testing
tank and under actual operating conditions on the VamCo Tay River, Tay Ninh province. Experimental results
demonstrated that the system operated with high stability and efficiency, significantly reduced vibrations, and
effectively prevented overloading. Operating at a rotational speed range of 300 < 350 rpm with a working
width of 2,6 m, the equipment successfully fulfilled the requirements for shredding high-density water hyacinth
mats (25 kg /m?), producing an output biomass size of < 10 cm. This study provides a crucial foundation for
refining the design and standardizing the technical parameters for application across various water hyacinth
shredding machine configurations.

Keywords - Continuous helical blade; water hyacinth shredding machine; water hyacinth cutting drum,
water hyacinth treatment.

PAT VAN PE

Luc binh (Eichhornia crassipes) 1a loai
thuc vat thuy sinh ngoai lai xam hai c6 tde do
sinh trudng cuc nhanh. Lyc binh dé dang phat
trién va tao thanh cac mang két khéi 10n che
kin mat nudc, 1am suy gidm nghiém trong h¢
sinh thai va can tr¢ giao thong thuy [1, 2].
bac biét tai hé théng song Vam Co Dong,

Vam Co Tay va céc kénh rach thuc tinh Tay
Ninh[3], su bung phat ctua lyc binh dang la
mot van d& quan trong can dugc giai
quyét[4]. Hang nim c6 hang triéu mét vudng
mat nudc bi luc binh bao phu day dac, gay
ach tic dong chay, can tré luu thong hang hoa
va lam tang chi phi truc vét, khoi thong. [4,
5].
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n Luc binh trdi nbi

Luc binh két khéi

Hinh 1. Luc binh ké khéi trén cac hé thong song,
kénh rach tai Tdy Ninh.

Trude thyc trang céc gidi phap vét thu
cong hay co gi6i truyén théng bi qua tai va
khong thé theo kip toc do sinh sbi cua sinh
khéi, viéc nghién ctru phat trién mot hé thong
co ciu chuyén dung, c6 dong luc hoc manh
mé& nham cit pha truc tiép cac khdi luc binh
ngay trén mat nudc 1a mot nhu cau cép thiét
[3] nham dap Gng yéu cau ky thut vé nang
cao nang suat xtr Iy va tiét kiém niang luong.

Déi tugng nghién ctru 1a may bam pha luc
binh MPLB-01 ¢6 ciu tao bao gém mot hé
thdng phao noi c6 kha ning tu hanh va dugc
bd tri mot cum chire nang chuyén bi¢t thuc
hién bam pha cic méang luc binh két khdi trén
mat nude (Hinh 2) tng dung hoat dong trong
dia ban tinh Tay Ninh va cac khu vuc lan can.
Thuyec tién doi hoi mot giai phap vira bao dam
nang suit va hiéu qua bam pha cac mang luc
binh day dic, vira duy tri tinh on dinh khi van
hanh, dong thoi c6 thé tich hop truc tiép voi
thiét bi phao ndi hién c6 cua cong ty.

Hinh 2. Mé ta bé tri cdc cum chire ning ciia mdy
bam pha luc binh MPLB-01 hién co tai cong ty
Nguyén Hong, Téy Ninh.

Qua trinh tién xtr 1y va cat pha luc binh gip
nhiéu thach thirc k¥ thuat do dic tinh co 1y
phirc tap véi kha nang phat trién thanh céc

mang day dic voi hé than va ré xo sgi dan
xen, tao nén két cau lién két phirc tap [6]. Cac
khao sat thyc tién cho thdy tham luc binh c6
mat do rit cao (khoang 25 kg/m?), khbi
luong riéng 16n, d6 am trong khoang 90% va
c¢6 1an nhiéu tap chat bun dét [4]. Qua trinh
van hanh trén mit nude thiéu ngam gitr ¢b
dinh déng vai tro nhu tim ké theo nguyén ly
cit thai[7] doi hoi thiét bi cong tac phai co
kha nang cat dut lién két luc binh mot cach
dut khoat, chéng ket cudn xo soi, déng thoi
t6i uu héa mirc tiéu thu nang lugng va han
ché t6i da cac rung dong truyén nguoc lai
than tau.

Hién nay, cadc cum cong tac trén may pha
luc binh chii yéu dung dao cit dang dia hoic
dao thang lap trén tang quay[4] nhu & Hinh 3.
Tuy nhién, khi str dung dao cat théng, toan bo
chiéu dai ludi dao sé& tiép xuc va cat 16p vat
li¢u cung mat lac, tao ra cac lyc can cat bién
thién dot ngodt, gay ra tai trong va dap theo
chu ky 1én hé thong truc va gbi do [8, 9]. Piéu
nay lam may rung manh, ti€éu hao nang luong
16n, giam tudi tho chi tiét may va hé truyén
I, dong thoi dé gay mét can bang, can tro
thoat li¢u va tang luc can di chuyén.
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e)

Hinh 3. M6 ta phuwong an may pha luc binh duoc
ung dung hién nay[4] cua a) Thai Lan; b
Kelanchandra Precision Engineers, ¢) Aquatic
Plant Navigation and Clean out Solutions, d)
AceGC; e) Viét Nam.

Pé giam tai trong va dap, nguyén ly cit
bang ludi dao xodn lién tuc (helical blades)
duoc xem la giai phap phu hgop. Dang dao nay
gilp qua trinh cat dién ra lién tuc, tinh tién
doc theo chiéu dai tryc, dong thot duy tri dién
tich tiép xuc cit & muc tdi thiéu va on dinh
[8, 10]. Nguyén ly nay da duoc chirng minh
hiéu qua trén nhiéu thiét bj bam thai thtc in
gia stc, dién hinh 1a may Volgar-5 (IKV-5A)
sir dung cum dao tréng xodn, cho nang suét
cao, van hanh ém va lyc can cat nho [10- 12].

bac diém cua cua phuong an dao tréng
xoan:

- Dang chuyen dong: Quay;

-  Dang be mat: Trong (tru);

- Dang cat thai: Cat nghiéng.

Két cdu dao trong xodn gitp qua trinh cét
dién ra lién tuc, phan bd luc cat déu theo
dudng xodn, nhy d6 giam tai tp trung va han
ché qua tai cuc bo. Pic diém nay phu hop véi
luc binh ¢6 tinh x0, dai, 36 4m cao, déng thoi
han ché quan bam rac va xo soi, giam nguy co
tac nghén va ting kha nang lam viéc lién tyc.

Q__—
%

b)

Hinh 4. M6 ta a) cau tao mau may Volgar-5[12]
va b) trong dao xodn ciia mdy Volgar-5.

Khi tich hop 1én tau, tréng dao van hanh
theo nguyén 1y cit va dap, va cham tryc tiép
vao luc binh ma khong c6 diém tua cb dinh.
O nguyén 1y nay, luc can cit duoc cung cp
hoan toan béi chinh quan tinh cia vat li¢u
(cay luc binh) dé tao ra luc can cit trudc khi
cay kip udn cong hay xé dich két hop véi luc
can cta moi truong nude, luc can nay chong
lai Iuc ép cua dao, giup cat dit ma khong 1am
ca mang luc binh bi chim hay trugt di.

So do phan loai cdc co cdu (b phan) cat thai
Dang cit thai (theo li thuyét cit thai)
Chit bd Citnghiéng |  Céttrugt

Dang Dang
dong | b mat

Quay Phing

Quay T{g&?

Tinh tién

qua lai Phéng

Triing

Dao
ding

Phéing

m@

Hinh 5. Bang lu’a chon nguyén Iy cdt cho mdy
bam pha luc binh[11].

Tuy nhién, dé dat dugc hiéu qua cat lién
tuc va déng déu, dao tréng x0an doi hoi bién
dang xodn doi hoi qua trinh ché tao va gia
cong loai dao nay twong dbi kho khan.

Tinh tién —~{ Phéng
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Bing 1. Thong s6 dau vao thiét ké cho cum trong dao xodn lién tuc[4].

TT Théng so Gia tri
1 [Mat d6 luc binh (qw), (kg/m?) 25
2 |Chiéu cao dong vat liéu (a), (mm) 250
3 |Khdi luong riéng (), (kg/m?) 49
4 Do am, (%) 90
5 |Ap suét cat thai riéng, (N /cm) 36
6 |Tdc do di chuyén (km/h) |Chay khong 5+7
7 Cit pha 3+4
8 |Kich thudc luc binh dy kién sau cat pha, (mm) 100
9 |Van tc dong chay, (m/s) 0,1+0,5
10 |Cao trinh day, (m) -3
11 |DP¢ thong thuy, (m) 1,9
12 |Chiéu rong day, (m) 10

Do do, bai bao tap trung vao nghién ctu
tién hanh tinh todn céc thong s6 hinh hoc,
dong hoc nham xac dinh bg thong ) k¥ thuat
clia may, qua d6 kiém ching kha ning giam
thiéu nang luong tiéu hao va triét tiéu rung

2. PHUONG PHAP NGHIEN CUU

Céch tiép can:

- Tiép can thuc té mot sb thiét b thiét bi
vot luc binh hién c6 & trong nudéc;

- Tiép can thong qua tai liéu nhu sach,
bao, catalogue, internet.

- Tiép can hé thong k¥ thuat theo cac
chirc ning dé phan tich thiét bi cit v4t thanh
tung bd phan chirc nang phuc vu qua trinh do
dac va xtr Iy s6 liéu phuc vu cong tac thiét ké
may.

- Tiép can cic phuong phap do ludong
cac gié tri co tinh cua luc binh.

3. KET QUA NGHIEN CUU VA BINH
LUAN

3.1. Tinh toan thiét ké thong so ky thuat
trong dao cit pha

Trén hinh bén dudi trinh bay so d6 khai
trién cua trong dao xoan. Dang ludi dao khi
1am viéc 13 duong xodn va khi ¢ thé khai trién
1a duong thang.

Van tdc tinh tién v ctia dao c6 thé phan tich
1am hai phéan: phép tuyén v, va tiép tuyén v,
v6i ludi dao. Goc hop boi thanh phan phéap
tuyén v, v6i van toc 1a goc truot T. Goc hop
boi ludi dao (dd khai trién) véi mit nude

dong so v6i cac hé théng dao cit truyén
théng. Pong thoi, xay dung co sé 1y thuyét
dé khai trién hinh hoc hé dao xoan tir phoi
phang.

- Tlep can ly thuyet tinh toan cac bo
phan cit va van chuyen luc binh.

Phuong phap tién hanh:

- Ap dung 1y thuyét tinh toan cua timg
bd moén khoa hoc chuyén nganh theo chirc
ning da phan tach dé tinh toan thiét ké.

- Ap dung tinh toan ly thuyét két hop
v6i phuong phap md hinh hoa hé thong ky
thuft d€ tao nén thiét ké thiét bi.

- Ap dung phuong phap tinh toan thiét
ké nguoc dé cho ra thiét bi van hanh phu hop
voi yéu cau thyc tién.

(song song véi duong sinh cua tréng) chinh
la géc kep y [13].
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a) b)
Hinh 6. a) So do khai trién ciia trong lap dao
xoan[13]; b) Mé ta canh sdc ciia luéi dao.
Duéi day 1a co s tinh toan cac thong sb
k¥ thuat cua trong dao bam phé luc binh[11-
13]:
- Goc truot (°):

T=x—¢ (1)
- H¢ so6 truot:
e=tant (2)

- Luc can cat thai (N):
P, = 75 x 10700019 x g x 26 + 40 (3)
- Luc cat thai t6i han can thiét (N):

Qin =P t+cXtano (4)
- Beé rong cat pha (m):
B=Q/(B6xpxv) (5)
- Ban kinh trong cat dao cat pha (m):
R = k><(327>2£+a) (6)
- S Vong quay lam viéc (vong /phut):
30v
n=——— (7)

R><(2n'/60) R
- Nang suat cit pha tinh toan (T /h):
Q=36Xv.XBXqpy (8)
- Géc quay cua dao ing véi mdi dao
thai xong mét lan (rad):

‘P’r _ Zni;:llzxa (9)

- Chiéu cao van hanh cua tréng dao
(m):

h=a+Rx% (10)

- Mbmen cit pha (Nm):

Mg, =qXbXR (11)

- Cong suat tinh toan (W):

Ny =5XMy,/3Xw (12)

Trona AA:

- Apsuat riéng: g (N/cm);

- Nang suat cat pha du kién: Q' (T/h);

- Chiéu cao dong vat liéu: a (mm);

- Van tbc cong tac ciia tau: v, (m/s);

- Hé¢ ) truot: €;

- Sé dao: k;

- Kich thuéc luc binh mong mudn khi
khi cat pha: Ly;

- Khéi lugng riéng luc binh: y, (kg/
m?);

- Bérong doan dao: b (mm).

3.2. Nghién ciu khai trién bién dang
trong dao xoan phuc vu qua trinh ché tao

Qua trinh che tao dao xodn b¢ cho cac hé
thdng bam cit thuong gip tré ngai 16n do bé
mat lam viéc cia dao la dang mat x04n 6¢ ho
thing (straight open helicoid), v6n 1a mot bé
mit khong thé trai phang (non-
developable)[8, 9]. Néu ap dung cong nghé
udn ngudi tr phoi phang thong thuong ma
khong tinh toan chuan xéc, phoi s& chiu bién
dang déo rat 16n, gdy nrt v& va hao ton niang
hrong[8]

Pé giai quyét Van dé ndy, co so khai trién
bién dang dao xoan 6¢ da duoc xay dung dua
trén 1y thuyét hinh hoc vi phan, gitp tim ra
hinh dang phoi t61 uvu: Phuong phap udn mat
xodn 6¢ ho thiang thanh mat tron xoay va xap
xi bang non cut [9].

Hinh 7. Minh hoa vé hinh thdi ciia dao xodn duroc
pht trién tir mt bé mat trai rong[8)].

Bang cach giam dan budc xoin, bé mait
dao xodn ho thang dugc udn thanh mot mat
hyperboloid mét vat tron xoay. Bé mat nay
sau do duoc xép X1 b?lng mot hinh nén cut. Dé
khai trién hinh ndn cut ndy thanh mot phoi
phang (hinh vanh khan), trude tién can xac
dinh 3 kich thudc khong gian cia nédn cut [9]:

TAP CHi CONG NGHIEP NONG THON SO 61 2/



KHOA HOC - CONG NGHE

Hinh 8. Thiét dién ciia mdt hyperbolic tron xoay
khi thyc hién qua trinh uon luoi dao/9].

- Ban kinh day 16n (mm):
R. = RXsin @Xsint
0

~ [sin? @+cot?t
- Béan kinh day nho (mm):

. RZ%+(ug—RXcos @)?
Ty = Sin go\/ £ 4

(13)

14

sin2 g+cot?t ( )

- Chiéu cao ctiia nén cut (mm):
cott

Trong do:
- Goc tao boi tiét dién cua dao (rad):
Q.
Sau khi ¢6 duoc kich thudc non cut, cac
thong s6 ctia phoi phang (vanh khan) dugc
xéc dinh qua cac cong thirc khai trién[9]:
- Bén kinh cung ngoai ctua phoi (mm):

R, = R, x LFo—ro)+n? (16)

Ro—T9
- Ban kinh cung trong cta phéi (mm):

T, =71y X py— (15)
- Goc 6 tam cua phoi:

L
Yy = (16)

- RgXcosT

3.3. Két qua tinh toan thiét ké cum dao
xoin lién tuc trén may pha luc binh

Dua trén co sé tinh toan va phuong phap
thiét ké va cac thong s6 dau vao, cum dao
xo4n lién tuc trén may pha luc binh dugc tinh
toan va mo hinh hoa véi cac két qua bén dudi:

h=bx N | (15) |
Bdng 2. Bang thong so tinh toan cum dao xoan lién tuc cua may pha luc binh.
STT Thong sb Gia tri
1 Goéc mai dao, o (°) 35°
2 Goc xoan ludi dao, ¢ (°) 70°
3 |Géc truot, T (°) 20°
4 |Van toc cit pha, v (m/s) 12
5 |Luc cat thai toi han, Q. (N) 188,9
6  |Bérong cit pha, B (mm) 2600
7 Béan kinh tréng dao, R (mm) 375
8  |Sb vong quay, n(vg/ph) 306
9  |Chiéu cao van hanh, h(mm) 284
10 |Ning suét cat pha, Q (T/h) 245
11 [Momen cit pha, M.,(Nm) 731,3
12 |Cong suét tinh toan, N, (HP) 52,3
13 [D6 dai cay luc binh sau khi cit pha, I,(mm) 108
14 [S6 canh dao, k 2

Trong d6, cac théng s6 hinh hoc dao nhu
goc mai dao ¢(35°), gbc xoan ludi dao
{(70°) dugc lya chon dya theo nguyén mau
may Volgar-5[11], tir d6 1am co s¢ dé ap
dung vao hé théng dao cét luc binh, viéc tinh
chinh dé tim ra bo thong sé hinh hoc phu hop
v6i diéu kién lam viée s& dugc dat lam muc

58

tiéu cho cac nghién curu trong tuong lai.

Két qua nay hd trg quan trong trong viéc
Iva chon nguén dong luc phu hgp cho cum
may, dam bao hi¢u suét va do bén cua thiét bi
cit pha & diéu kién thyc té van hanh thiét bi
trong thoi gian dai ¢ cac khu vuc c6 d§ man
va d6 phén cao nhu Tay Ninh va cac khu vuc
lan can. Trén co s& d6, s& tién hanh ché tao
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thir nghiém thuc t& dé minh ching kha ning
hoat dong cua td6 hop trong mdi truong thuc
nghiém so v&i tinh toan thiét ké.

6502
na 6100 0o

=k
Q

Hinh 9. M6 ta ky thudt vé bién dang dao xodn ciia
may pha luc binh MPLB-01.

3.4. Két qua ché tao va kiém nghiém van
hanh so bd cum dao xoén lién tuc

Trén co s& két qua tinh todn thiét ké, viéc
thuc hién ché tao lép rap cum dao xoan lién
tuc trén mé hinh bé luc binh thir nghiém nhu
trinh bay ¢ Hinh 10 va Hinh 11. Cén ctr vao
diéu kién lam viéc thuc t& va yéu cau vé do
bén ctia cum dao bam pha, qué trinh ché tao
ludi dao dugc thuc hién véi cac dac tinh co
ban sau:

e Chon vat liu: Thép C45;

e  Phuong phéap nhiét luyén: To61 thuong

Gbi do truc

Hinh 11. Céu tao tréng dao xodn sau khi ché tao.

Nhom nghién ctru ché tao bod khung thtr
nghiém va bé thtr phuc vu danh gia qu4 trinh
bam pha luc binh trong diéu kién c6 kiém
soat. Hé thong nay bao gdbm mot cum tréng

dao xodn, duoc dan dong béng su két hop
gilta h¢ thong truyén dong xich va dong co
dién. Bo tréng cat pha nay duoc dan hudng
doc theo bé chira luc binh bang mt hé thong
cap. Vi cac thong s6 ky thuat:

- S6 vong quay trong dao cit pha: n =
100 =+ 400 vong/phit;

- Van tdc tién: v = 0,5 + 1,5 m/s;

- Matdo luc binh: ¢ = 10 + 25 kg/m?.

Hé¢ théng toi di chuyén Ngudn dong lyc

Trong lap dao xoan @

Hinh 12. M6 hinh thir nghiém bé cat pha luc binh.

Qua qua trinh thuc nghiém va danh gia so
bo tai bé thr, cum tréng dao xoan lién tuc da
thé hién hiéu suit van hanh cyc ky 6n dinh.
Cu thé, thiét bi dat hiéu qua cit cao va 6n dinh
& dai tbc do quay tir 300 < 350 vong /phit,
cho kha ning cit phé luc binh véi kich thudc
luc binh dau ra < 10 cm.

H¢ thong c6 thé thyc hién cit pha luc binh
tryc tiép trén mat nude dé ngay ca voi nhimng
mang luc binh ¢6 mat do cao (25 kg/m?).
Khi thay d6i cac ché do 1am viéc va cau hinh
khéc nhau, bién dang xo0dn cua ludi dao di
tao ra cac ludng dong chay theo chiéu xodn
ctia dao, gitip tw dong cudn hat vat liéu vao
hong cat. Ghi nhan trong qua trinh thir
nghiém cho thdy, thiét bi van hanh ém ai, triét
tiéu phén 16n céc xung luc va dap, nho d6 hé
thng duy tri duoc trang thai 1am viéc bén bi
va hau nhu khong xuét hién tinh trang qua tai.

L

Hinh 13. So do b6 tri thir nghiém cdt phd ldp dat
trén phao néi.

Thuc té qua trinh ché tao, hiéu chinh,

nhom nghién ctru da thyce hién thir nghiém cit

phé luc binh trén song Vam Co Tay, tinh Tay

D6i trong
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Ninh nhé;n danh gia hiéu qua véan hanh cua
thi€t bi bo tri theo so d6 Hinh 13.

Hinh 14. M6 hinh thuc nghiém lcfp dat trén phao
noi.

Qua trinh thir nghiém thue té t6 hop may
pha lyc binh dugc tién hanh trén ludng song
dat van toc di chuyen trung binh & muc
1,8 km/h va c6 thé dat toc d6 t6i da 1én dén
9,6 km/h tai cic phan doan ludng tuyén
thong thoang véi tong chidu dai hanh trinh
thir nghiém 1a 2,8 km. Dir li¢u thu thap tr hé
théng do ludng cho thiy, dong co din dong
lam viéc on dinh trong dai toc do tir 1200 +
1800 vong/phit. Bac tinh dong luc hoc cua
hé thong truyen dong dugc the hién 10 qua su
bién thién dong bo gitra sO vong quay trén
truc dong co va téc 46 quay cua tréng dao cit
(Hinh 15)
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Hinh 15. Théng s6 vong quay trén dong co va
trong dao ct.
Panh gia vé hiéu qua cong tac, cum ludi
dao tréng xoén lién tuc da van hanh 6n dinh,

4. KET LUAN
Bai bdo da trinh bay qua trinh nghién clru

tao ra nhiing vét cat ngot, dut khoat. Hi¢u
ning bam pha so cip duoc thé hién qua chénh
léch vé& mat do luc binh trén mit nude trude
va sau khi thiét bj di qua (< 14 kg/m?),
dugc biéu dién chi tiét tai d6 thi Hinh 16.
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Hinh 16. Biéu d6 mdt dg luc binh trudc va sau khi
bam pha.

Thong qua qué trinh thyc nghiém cat pha
luc binh trén mat nudc, nhom nghién ctru da
rat ra mot s6 nhan dinh sau:

- Van tbe cit pha dat muc 12 m/s hoan
toan du dé tré)ng dao thuc hién viéc chia cét
cac mang, khdi luc binh két khdi. Khi ting
van tc cat 1én cao hon, luc binh c6 thé duoc
bam nho hon, tuy nhién di kém voi do 1a cac
hién tuong rung lic gia tang va tiéu ton nhiéu
nhién liéu hon dang ké. Trong khi trong dao
thuong xuyén lam viéc trong moi truong am
udt, co bun, cat, viéc van hanh ¢ toc do >
30 m/s gay mai mon ludi dao rat nhanh, lam
giam tudi tho thiét bi.

- Ngoai ra, van hanh trén mat nudc véi
tdc do cao sinh ra cac luc can _thuy dong lyuc
hoc phure tap, lam blen thién tan s riéng cua
h¢ théng, gay mat on dinh va rai ro qua tai.
Hon nita, cic mang luc binh trong thuc té
thudng 13n nhiéu di vat cing (canh ciy, rac
thai nhya). O vén téc 12 m/s, xung luc va dap
nho gitp dao d& dang cit dut hodc ludt qua di
vat. Nguoc lai, ¢ dai toc d6 > 30m/s, xung
lyc 1on s€ gy ra hién tugng ving ngugc, tao
mo-men giat cuc va truyén chan dong manh
1€n toan b khung may.

Vé tinh kinh té, mirc tiéu hao nhién liéu
téng cong sau khi hoan thanh chu trinh thr
nghiém hon hop dugc ghi nhén la 14 lit.
va phat trién cum dao xoan lién tyc trén may
pha luc binh, bao gém céc co s tinh toan,
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phuong phép thiét ké va thir nghiém thuc té.
Két qua thir nghiém ban dau cho thay thiét bi
hoat dong hiéu qua va 6n dinh, véi cong suét
thuc t& phu hop véi cac 1y thuyét tinh toan.
Viéc xac dinh cac thong sb ki thuat da hd trg
quan trong trong viéc lya chon ngudn dong
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