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TOM TAT
Géc nghiéng truc chan vit la mét trong nhitng thong sé quan trong anh hieong dén toc do cia tau thity néi
chung va tau cd néi riéng. Nghién ciru nay thue hién danh gia anh hwéng ciia géc nghiéng truc chan vit dén van
téc cua tdu cd vo composite thong qua mé hinh thyc nghiém. Mau tau cd duoc lua chon dé ché tao mé hinh
va thir nghiém la mau tau cé kich thuée: dai 24m, rong 6,5m va cao 3,5m. Tau mé hinh duoc ché tao theo ty
1¢ 1:12 (nhé hon 12 lan) so véi tau that. Vit liéu dé ché tao tau mé hinh la vt liéu composite (nhwa polyester
va soi thity tinh). Tau mé hinh dwoc thiét ké sao cho truc chdn vit ¢é thé diéu chinh géc nghiéng tir 0° dén 15°.
M6 hinh dwge chay thir nghiém d@é do vin toc img véi cdc géc nghiéng khdc nhau. Két qua thir nghiém cho
thdy van toc tau thay doi kha 1om khi géc nghiéng tang tir 0° dén 15°. Trong dé, vén toc dat gid tri cao nhdt (dat
dén 3,05hi/h) khi géc nghiéng truc dat 6° va 7°. Khi géc nghiéng tang tir 9° dén 15°, van toc tau giam rat manh.
Tir khéa: Tau cé vé composite; mé hinh tau; goc nghiéng truc chdn vit; van toc.
ABSTRACT

The angle of the propeller shaft is an important factor that affects the speed of fishing boats. This study
assesses how the propeller shaft inclination angle impacts the speed of composite fishing boats through
experimental modeling. The model used for testing is a scaled-down version of a 24.0 m x 6.5 m x 3.5 m fishing
boat, constructed at a 1:12 scale using composite materials (polyester resin and fiberglass). The model allows
for adjustment of the propeller shaft angle from 0 to 15 degrees. The experimental results indicate that the
boat’s speed varied significantly with changes in the propeller shaft angle. The highest speed, reaching up
to 3.05 kn/h, was achieved with a propeller shaft inclination angle between 6 and 7 degrees, while the speed
decreased sharply when the angle increased beyond 9 degrees up to 15 degrees.

Keywords: Composite fishing boat, ship model; propeller shaft inclination angle; speed.

I. PAT VAN DE

C6 rat nhiéu yéu té anh huong dén téc do
clia tau nhu ste can, cong suat may chinh, cac
thong s6 ciia hé truc, chan vit, cong nghé lap
dat,... Trong d96, viéc nghién cru suc can dugc
quan tim hang dau va co rat nhidu cong bd vé
van dé nay. Tuy nhién, bai toan thiy dong luc
hoc tac dong 1én than tau la vé cung phuc tap
va dén nay chua co 10i giai thoa dang. Ngoai
bai toan strc can vo tau, goc nghiéng truc chan
vit ciing rat duoc quan tim vi d6 12 mot trong
nhiing thong s quan trong anh huéng dén tbc
d6 cua tau. Tuy nhién, cic nghién ctru vé goc
nghiéng truc chan vit tau thuy chua nhiéu, dic
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biét 1a tau ca.

V& mat Iy thuyét, chwa c6 tai liéu nao dé cap
dén thong sé goc nghiéng truc chan vit trong
bai toan toc d6 hodc strc can tau ca. Trong cac
phan mém chuyén dung dé tinh toan tinh ning
cho tau ca ciing khong c6 yéu cau thong tin
dau vao vé goc nghiéng truc chan vit hay thong
s6 lién quan. Trong khi do6, goc nghiéng truc
chan vit cda cac loai tau ca vo g6 va composite
hién nay chu yéu dya vao kinh nghiém. Trong
do, tau ca vo composite da dugc nghién ctru
thiét ké va ché tao bai ban, dya trén co s& ly
thuyét da c6 nhung bai toan goc nghiéng truc
van chua c6 16i giai chinh xac. Do dé, bai toan
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tim goc nghiéng truc chan vit hop 1y dé tau dat
toc do tot nhat 1 rat can thiét va kha di nhat 1a
thong qua nghién ctru thyc nghiém. Tuy nhién,
thuc nghiém trén tau thuc té 1a rat ton kém
va gan nhu khong c6 tinh kha thi. Vi vay, bai
bao nay tién hanh nghién ctru anh huong cua
gbc nghiéng truc chan vit tau ca vo composite
thong qua mo hinh thuc nghiém.

Goc nghiéng truc chan vit tau thuy noi
chung va tau cé ndi riéng la mét trong nhiing
thong s6 quan trong anh huong dén toc do cua
tau. Tuy nhién, cac nghién ciru vé goc nghiéng
truc chan vit tau thuy chua nhiéu, dic biét la
tau ca. O Viét Nam, mot sb nghién ctru c6 thé
ké dén nhur:

- Ludn an tién s K¥ thuét co khi ciia Nguyén
Thai Van (Tru’(‘)rng Pai hoc Lam nghiép) [1]da
nghlen cuu ve dong luc hoc chuyen dong cua
xuong chua chay rung tram. Déi tugng nghlen
ctru 13 xudng chita chay c6 chiéu dai 16n nhit
1a 4,26m, 1ip may chinh cong sudt 15kW.
Luan an sir dung phuong phéap thuc nghiém dé
xac dinh van tdc cua xudng ung véi cic goc
nghiéng truc chan vit khac nhau. Két qua cho
thdy khi thay d6i goc nghiéng truc chén vit tir
5° dén 25° thi vén toc dat cao nhét Gmg vé6i goc
nghiéng 20°.

- Luan van thac si cua Nguyén Vin Hién
(Truong Dai hoc Nha Trang) [2] da nghién ctiru
mg dung 1y thuyét CFD dé tinh toan strc can
tau cao toc vo composite. Luan vin cé sir dung
ly thuyét ciia Daniel Savitsky dé tinh toan sirc
can ctia 02 mu tau cao toc do Vién Nghién ciru
ché tao tau thuy thiét ké va ché tao, trong do co
thong sd goc nghiéng gitra luc day cta chan vit
va duong co ban va géc nghiéng gitta duong co
ban v6i mon nude cua tau.

Ngoai cac nghién clru vé goc nghiéng truc
chén vit tau thay, cac 1y thuyét vé cac mo hinh
ddng dang tau thuy cling dugc dé cap ¢ nhiéu
tai liéu nhu So tay thiét ké tau thiry cua Tran
Cong Nghi [3], Ly thuyét tau thiy tap 2 cua
Nguyén Pac An — Nguyén Ban [4].

V& bai toan nghién ctru sirc can tau that
thong qua tau mo hinh ciing c6 nhiéu céng bd
trong nudc nhu:

- Nghién ctru anh huong cta ty 1¢ mo hinh

dén su thay doi dic tinh dong chay bao quanh
than tau bang phwong phap CFD cua Tran
Ngoc Tu va cong su [5]. Theo do, s khac nhau
vé hinh déng séng bé mit do tau tao ra khi
chuyen dong, phan bd 4ap suat dong, tmg suat
tiép trén bé mit than tau va dong theo phia sau
than tau gitra tau mo hinh va tau thyc duoc chi
ra va phan tich trong nghién ctru. Két qua tinh
toan md phong duoc so sanh véi két qua thuc
nghiém dé khang dinh d6 tin cay cua két qua
mo phong.

- Nguyén Thi Ha Phuong va Nguyén Thi
Hai Ha [6] da du doan luc can cho mo6 hinh tau
dau so véi tau that bang phuong phap CFD.
Nghién ctru dugc thuc hién trén md hinh tau
chd dau khi chuyén dong déu trén nudc tinh
bang phuong phap sé (CFD) véi sy trg gitip
cia phin mém STAR-CCM+. Truong dong
chay bao quanh than tau dugc mo phdng s
dung phuong trinh Navier-Stokes voi sé
Reynolds trung binh. Luc can tong cua tau
dugc so sanh véi két qua thir mo hinh trong bé
thr dugc cong bd. Vi sai s6 nho hon 3%, két
qua thu dugc cho thay do tin ciy cao ctia phan
mém STAR-CCM+ ciing nhu phuong phéap s6
trong bai todn mo phong tinh toan lyc can tau
trén nudce tinh.

Nhu véy, trong nude cling 6 mot s0 nghién
ctru lién quan truc tiép hodc glan tiép dén goc
nghiéng truc chén vit, bao gom ca nghién cuu
ly thuyét, thyc nghiém va moé phong. Tuy
nhién, ddi tuong chu yéu la ca nd hoac tau cao
tde, tau ludt. Trong khi loai tau chiém da s va
kha dic trung ctuia Viét Nam la tau danh ca lai
chua dugc quan tdm nghién curu.

Trén thé gioi, mot sé nghién ctru lién quan
dén goc nghiéng truc chan vit cua tau ludt hodc
tau cao toc nhur:

- Daniel Savitsky [7] da xdy dung phuong
phép tinh toan thuy dong hoc cua tau ludt,
trong d6 c6 thong s6 goc nghiéng giita luyc diy
cta chan vit va duong co ban va goc nghiéng
gitta duong co ban véoi mon nude cua tau (Hinh
1). Phuong phap nay duoc xdy dung trén co
s& ké thira cac dir liéu thuc nghiém ctia phong
thi nghiém Davidson — thugc Vién cong nghé
Stevens. Thyuc nghiém duoc thuc hién voi mot
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tau co6 hinh dang lang try doc véi goc vat day
la khong ddi. Mot sb thuc nghiém dugc thyuc
hién trén tim phang nhu hé s6 ma sat. Phuong
phap Savitsky lan dau duogc gidi thiéu vao nim
1964 (Savitsky 1964). Ké tir d6 phuong phap
nay dugc cac tac gia nhu Hadler (1966), Blount
va Fox (1976), Savitsky va Brown (1976) va
Doctors (1985) tiép tuc hoan thién va trién khai

D ganNg
2z

4p dung cho muc dich thiét ké. Phuong phap
nay tiép tuc duoc nhiéu tac gia khac nghién
ctru ap dung tinh cho cac tiu mau va so sanh
v6i két qua thuc nghiém ciing nhu mo phong
CFD. Chinh vi vay phuong phap nay dugc xem
nhu 13 kiéu mau ding dé so sanh khi ap dung
tinh cac thanh phén thily dong luc hoc cho tau
luot.

Hinh 1. Céc thanh phén thiy déng luc tau lwét cia Savitsky [7].

- John Bate [8] da thuc hién luan 4n tién si
vé phan tich va dy doan hiéu suét cua tau cao
tdc. Theo do, tac gia da st dung mo hinh toan
hoc dé phan tich déc tinh thuy dong hoc cua tau
cao tdc mot than. Trén co so d6 tac gia danh gia
hiéu sut cia tau & cac ché do khac nhau va co
thé co s cho viée ung dung cho tau ba than.

- Agoes Santoso va cac tac gia [9] da nghién
ctru xac dinh anh hudng cua vi tri dat dong co
chinh va d6 nghiéng truc chan vit dén tinh nang
clia tau bang phuong phap mé phong s6. Nhém
tac gia da thyc hién trén ddi twong tau ci co

dung tich 60GT (chiéu dai thiét ké 21,98m)
(Hinh 1.5). Vi tri may chinh gém 2 trudng hop:
cach vach dudi 4-6,5m va 5,5-8m; tng voi moi
vi tri may chinh, géc nghiéng truc chan vit thay
d6i tir 1° dén 4°. Két qua mo phong dugc so sanh
v6i két qua tinh toan trén phan mém Maxsuft
(phuong phap Oortmerssen va Holtrop) va két
qué thyc nghiém. Két qua nghién ctru cho thay
truong hop may chinh dit gan vach dudi hon s&
cho sirc can thap hon va trong truong hop nay,
goc nghiéng truc ting dan tir 1° dén 4° thi stc
can giam dan.

Hinh 2. Miu tau c4 trong nghién ciru ciia Santoso [9].
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- Emilia Skupien va Jarostaw Prokopowicz
[10] da nghién ciru mot s6 phuwong phap tinh
todn luc can tau thuy ndi dia, cac phuong phap
dugc kiém tra cho cac loai tau khac nhau va cac
diéu kién khac nhau bang cach sir dung két qua
cua cac thu nghiém md hinh. Theo nghién cuu
nay, théng s6 hinh dang va mén nude cua tau
thay doi trong qué trinh thir nghiém nham xéac

dinh toc do cta tau va mitc tiéu thy nhién liéu.

Ngoai ra, trong s6 tay huéng dan sir dung
cua hang may thuy DOOSAN [11] c6 dua ra
goc nghiéng gidi han cho phép lap dat doi véi
may chinh (Hinh 3). Tuy theo model dong co
ma goc nghiéng cho phép khac nhau, loai thap
nhét 1a 17° va cao nhat 1én dén 30°.

Nhu véy, qua tim hiéu cac nghién ctru ngoai

a, B la goc nghiéng cua duong tam may chinh so vdi mon nudc; y 1a géc nghiéng gitra day tau véi mon nude
Hinh 3. Géc nghiéng cho phép ciia may thiiy Doosan [11].

nudc cho thay: (1) cac tinh toan 1y thuyét tap
chung cho d6i twong tau cao tbe va tau ludt; (2)
c¢6 nghién ciru vé goc nghiéng truc chan vit cia
tau c4 nhung chi dung & viéc mé phong sb va
gidi han goc nghiéng khong 16n.

Qua phan tich cac nghién ctru trong va ngoai
nudc cho thiy thong sd goc nghiéng truc chan
vit chua dugc quan tdm nhiéu trong bai toan
strc can va toc do tau. Vi vy, dé tai nay tién
hanh nghién ctru d4nh hudng cua goc nghiéng
truc chan vit tau ca vé composite thong qua mo
hinh thyc nghiém.

IL. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Péi twong nghién ciru

a. Lwa chon tau miu

Mau tau lya chon phai dam bao cac yéu td sau:

- Tau miu da duoc co quan ding kiém xét
duyét thiét ké.

- Tau d3 dugce ché tao theo ding thiét ké va
str dung trong thuc té.

- Tau phai 1a loai phé bién, st dung cho
nhiéu nganh nghé khéac nhau.

- Tau da dugc ngu dan so sanh, danh gia sau
qua trinh st dung.

- Tau c6 vom dudi da 16n dé 1ap dat chén vit
va diéu chinh goc nghiéng hé truc.

Trén co s& cac tiéu chi néu trén, dé tai
lya chon mau tau co chiéu dai 16n nhét 24m,
nghé vy kiém ré. Pay 1a miu tau dugc ché
tao trén 40 chiéc cho ngu dan véi nhidu loai
nganh nghé khac nhau (ludi vay, ludi ré, manh
chup,...). Mau tau ndy c6 cic thong s6 co ban
nhu Bang 1.

Bing 1. Cac thong s co ban ciia thu miu

TT Pai lwong Ky hiéu | Don vi Gia tri
01 |Chiéu dai 16n nhét L m 24,00
02 |Chiéu dai thiét ké L, m 21,36
03 |Chiéu rong 16n nhat B m 6,50
04 |Chiéu rong thiét ké B, m 6,09
05 |Chiéu cao man chin song H m 3,50
06 |Chiéu cao man D m 2,95
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TT Dai lugng Ky hiéu Pon vi Gia tri

07 |Chiéu chim trung binh d m 1,93

08 |Luong chiém nuéc W T 184,70
09 |Hg sb béo C, - 0,72

10 | Cong suat may chinh Ne 0% 800

11 |Van téc thiét ké \ hl/h 10

12 |Nghé - - Vay, kiém ré
13 | Vung hoat dong - - Han ché I
14 | Vat liéu ché tao - - Composite

b. Xac dinh kich thuwéc co ban cia tau
mo hinh
Tau mo6 hinh c6 ty 1€ thu nho so vai tau that

1a 1:12 theo 1y thuyét dong dang (hinh hoc,
dong hoc va dong luc hoc) [3]. Cac thong so cu
thé nhu Bang 2.

Bang 2. Cac thong sb co ban ciia mé hinh

TT Pai lwgng Ky hiéu Pon vi Gid tri
01 |Chiéu dai 16n nhat L m 2,00
02 |Chiéu dai thiét ké L, m 1,78
03 |Chiéu rong 16n nhit B, m 0,54
04 |Chiéu rong thiét ké B, m 0,51
05 |Chiéu cao man chin song H m 0,29
06 |Chiéu cao man D m 0,25
07 |Chiéu chim trung binh d m 0,16
08 |Luong chiém nuéc W kg 107,19
09 |Hé sb béo C, - 0,72
10 |Cong sut may chinh (dong co xang hai ky) Ne CV 0,80
11 | Vong quay may chinh n v/p 7000
12 | Ty sb truyén hop sb - - 1:2,50
13 | Van tdc thiét ké V. hl/h 2,90
14 | Vat liéu ché tao vo - - Composite

Trong do, van tdc thiét ké cua mé hinh duoc
tinh toan nhu sau:

Ap dung cong thirc ddng dang mé hinh hinh
hoc [3] ta dugc:

v, |[Fm
L,

2
Vv, =10 / 5 =290 (hl/h)

Tau duge ché tao bﬁng vat liéu co ban la
composite soi thuy tinh va nhya polyester.
May chinh dugc st dung la dong co xang 2
ky, 1 xylanh. Dé dam bao van toc mé hinh cao
hon van tdc thiét ké khoang 30% nham phong

(1
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nglra tru(mg hop phét sinh strc can hoic mat
mat cong sut tang do lap dat khong dam bao
dd chinh xac. O van tdc thiét ké (2,9h1/h), dé
xéc dinh cong suat may chinh can xac dinh st
can cua tau. Trong nghién cru nay st dung ca
2 phwong phap dé tinh stc can tau mo hinh,
do 1a phuong phap Holtrop [12, 13] va Van
Oortmerssen [14]. Két qua tinh stc can duoc
thé hién ¢ Bang 3.

Khi tinh toan strc can cho tau that tai van
tbc 10 hai ly/gid, cong suat may chinh cua
phuong phap Holtrop 1a 750,997HP, phuong
phép Van Oortmerssen la 1582,015HP. Phuong
phap Holtrop c6 cong suat gan véi tau that (800
HP) hon so v&i phuong phap Van Oortmerssen.
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Béang 3. Bang tinh sirc can

Vién téc Holtrop Van Qortmerssen
(hl/h) Sirc can (N) | Cong suit (10°HP) | Strc cin (N) | Cong suit (10°HP)
0 0 0 0 0

0,125 0,077 0,007 0,025 0,002
0,250 0,288 0,050 0,083 0,014
0,375 0,624 0,161 0,169 0,044
0,500 1,080 0,373 0,280 0,097
0,625 1,654 0,713 0,417 0,180
0,750 2,341 1,211 0,577 0,299
0,875 3,140 1,896 0,760 0,459
1,000 4,063 2,803 0,966 0,666
1,125 5,145 3,993 1,193 0,926
1,250 6,467 5,576 1,442 1,243
1,375 8,172 7,752 1,712 1,624
1,500 10,476 10,841 2,002 2,072
1,625 13,657 15,311 2,314 2,594
1,750 18,040 21,780 2,645 3,193
1,875 23,950 30,980 2,996 3,876
2,000 31,663 43,687 3,368 4,646
2,125 41,365 60,640 3,758 5,510
2,250 53,141 82,487 4,169 6,471
2,375 67,000 109,777 4,598 7,534
2,500 82,900 142,978 5,047 8,704
2,625 100,787 182,518 5,514 9,986
2,750 120,606 228,810 6,001 11,384
2,875 142,317 282,272 6,506 12,903
2,900 148,036 296,808 6,635 13,303
3,000 165,890 343,334 7,029 14,548
3,125 191,308 412,438 7,571 16,323
3,250 218,558 490,032 8,132 18,233
3,375 252,682 574,244 8,711 20,281
3,500 292,421 652,544 9,307 22,473

Vi vay, phuong phap Holtrop dugc Iya chon
dé tinh strc can va cong suét cho tau mé hinh.
Theo phuong phap nay, tai van toc 2,9hl/h, strc
can ctia mo hinh 14 148,036 N va cong suit
may chinh 1a 0,3HP. Theo yéu cau lya chon
may chinh néu trén, may chinh dugc lya chon
dé 14p cho tau mo hinh c6 coéng suat 0,8HP,
7000v/p. Vi cong suat ndy, tiu mo hinh c6 thé
dat van tdc toi da lén dén 3,77hl/h.

Phuong phap diéu khién tau mo hinh 1a tir

xa bang song vo tuyén RF. Cac thiét bi ctia hé
thong diéu khién dam bao hoat dong n dinh,
khoang cach tir bo diéu khién dén tau dat dén
200m. B cam bién do sé vong quay truc chan
vit dugc truyén qua Bluetooth dén dién thoai di
dong v6i khoang cach 1én dén 70m.

2.2. Phwong phap nghién ciru

- Trén co so hinh dang, kich thudc va bo tri
chung cua tau that va cac théng sd co ban cua
tau mé hinh d3 x4c dinh, tién hanh ché tao tau
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mo hinh. Diém quan trong nhit ciia mé hinh 1a
thiét k& va ché tao co cau thay doi goc nghiéng
truc chan vit tir 0° dén 15°.

- Chay thtr nghiém tau mo hinh trén bién dé
xéac dinh vén toc (thong qua do thoi gian tau
chay trén quang duong 50m) g vdi ting goc
nghiéng tryc chan vit khac nhau tir 0° dén 15°.
Diéu kién tién hanh thir nghiém 1a mén nudc
cua tau moé hinh phai tuong tng véi mén nudc

day tai cua tau that.

- Xir 1y s6 liéu thir nghiém va dénh gia két
qua.
III. KET QUA VA THAO LUAN

3.1. Két qua

a. Ché tgo tau mé hinh

- Quy trinh ché tao: Tau mé hinh duoc ché
tao theo quy trinh nhu Hinh 4.

Hb so thiét ké | | Vat liéu, dung cu, thiét bi | | Hé dong luc Hé lai Heé diéu khién
| Ché tao dudng | | Ché tao boong |

. -

| Ché tao vo tau | Ché tao cabin

.

A

Lép dat may chinh va

4

hop so

.

Ché tao b diéu chinh
gdc nghiéng truc

Lép dat hé truc

va chén vit

.

| Lép dat hé 1ai I:

|Lép dat hé didu khiénI<

Liép dat boong
va cabin

v

| Lép dit trang thiét b |

| Son va hoan thién |

Hinh 4. So d6 quy trinh ché tao tau mé hinh.

- Ché tao phan than tau:

Tir ban v& duong hinh, tién hanh phéng
dang mat catdoc gilra tau va cac suon theo kich
thudc tau mo hinh, sau d6 v& 1én tim Formex
va cét timg chi tiét. Cac chi tiét sau khi ct
duoc 14p rap lai voi nhau bang keo 502. Vach
dAu vi tri suon 1én tAm mit cat doc tAm, sau d6
tién hanh dan céc suon vao vi tri dd vach ddu
trén tAm mat cat doc tim. Dan toan b ph?m vO
(Formex day 3mm) vao khung xuong, sau do
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dan phan b chup.

Trat vo tau bang vat lidu composite: quét
16p nhua polyester 1én bé mit ngoai ctia vo tau,
sau do tuy khu vyc ma tién hanh trat 3 hodc 4
16p Mat 300g/m? dé dat dugc chiéu day theo
thiét ké.

Xtr 1y tron bé mit vo tau: sau khi bé mat vo
tau dong ctg hoan toan (sau 48 gio), tién hanh
ding giay nham loai 60 xir 1y so bd toan bo bé
mit ngoai; trét matit dé xir Iy nhimg chd 16m
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va chinh sira vo tau dang hinh dang thiét ké; st
dung lan luot timg loai gidy nham tir 60, 120,
300 dén 600 dé xir Iy toan b bé mit.

Son v tau: tién hanh ké duong mén nude
theo thiét ké, tién hanh son phin dudi mén

- Lip dat hé dong luc: Lap dit bé may vao
day tau; sau d6 lap dat may chinh va hop sé vao
bé may; lp dat két nhién lidu, bom hat kho va
binh dc quy (Hinh 6a).

- Ché tao co cau thay d6i goc nghiéng truc
chan vit (Hinh 6b).

c. B6 tri h¢ thong diéu khién

Hinh 5. Ché tao phin vé mé hinh.

nudc béng mau nau, sau doé son phﬁn trén mon
nuée bang son mau xanh.

Mit boong va cabin dugc ché tao roi br:ing
Fomex, sau d6 lip rdp vao phan than tau
(Hinh 5).

- Lap dat hé thong diéu khién: gdm bo diéu
khién tir xa cac chic ning khoi dong, diéu
chinh ga, sb, 14i va bo diéu khién do sb vong
quay truc chan vit truyén qua man hinh dién
thoai bang song Bluetooth (Hinh 6¢).

d. Mo hinh tau hoan chinh

Hinh 6. Ché tao phin vé6 mé hinh.
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b. Thir nghiém tau mo hinh

Qua trinh thir nghiém dam bao cac yéu cau
sau:

- Chiéu chim ctia tau trudc khi thir phai dam
bao twong (mg mén nude day tai cua tau that.

- Chon truong hop gdoc nghiéng truc chan
vit 3° (nhu tau that) dé thir nghiém trude tién.

- S vong quay truc chan vit phai duogc
giam sat va dam bao gidng nhau cho tat ca cac
truong hop thay doi goc nghiéng tryc.

- Quéng dudng tau chay 6n dinh khi s6 vong
truc chan vit khéng d6i phai dam bao di 16n dé

han ché tong sai sb khong vuot qua 5%. Vlec
xac dinh quing duong dé dam bao sai sb tong
duoc thuc hi¢n nhu sau: cho tau chay thu ¢ ché
d6 ga 1on nhét (6 ché do ga nho hon sai sb s&
nhoé hon) do dugc véan tée cia tau 1a 3,77hl/h
(1,94m/s). Sai s6 quang dudng cho phép tbi da
12 £0,5m, sai s6 thoi gian cho phép tdi da 1a +1
gidy. Thiét bi do vong quay truc chan vit c6 do
chinh xac dén 0,01 vong/pht, thiét bi do thoi
gian ¢6 d6 chinh x4c dén 0,01 gidy. Két qua xac
dinh céca sai sé dugc trinh bay ¢ Bang 4.

Bing 4. Két qua x4c dinh sai s6 khi thir nghi¢m

¢ A > ¢ A e e A e A
T | Quing dwimg (m) | Thit gian (gity) | Sui30 dUane | Saff i gian | Téng sai 5
1 10 5,15 5,00 19,40 24,40
2 15 7,73 3,33 12,93 16,27
3 20 10,31 2,50 9,70 12,20
4 25 12,89 2,00 7,76 9,76
5 30 15,46 1,67 6,47 8,13
6 35 18,04 1,43 5,54 6,97
7 40 20,62 1,25 4,85 6,10
8 45 23,20 1,11 4,31 5,42
9 50 25,77 1,00 3,88 4,88
10 55 28,35 0,91 3,53 4,44
11 60 30,93 0,83 3,23 4,07

Két qua & Bang 4 cho thiy v6i quang duong
50m, tong sai s6 1a 4,88% (nho hon 5%) nén
quang duong cho tau chay thir nghiém duoc chon
12 50m. Mdi truong hop thu phai cho tau chay 3
lan trén quang duong gidng nhau, gia tri van toc
mdi truong hop 1a trung binh cong cia 3 1an thir,

DPé dam bao d6 sau can thiét cho tau, khoang

céch tir bo dén vi tri tau 14 12m, khoang cach tir
bo dén vi tri coc xac dinh quang duong 14 15m.
Qua trinh thu nghiém duoc thyc hién theo so
d6 Hinh 7. Két qua thir nghiém dugc trinh bay
0 Bang 5 va Hinh 8. Chénh 1éch cac gia tri van
téc so voi van toc thiét ké (2,9hl/h) khi goc
nghiéng truc 1a 3° dugc thé hién & Bang 6.

Lo S0m q
Coc B lCUC
Tdu mé hlnk
—_—
£
£ K] Mat nude
o (khu wlc tdu chay)

o
=1 =3
=] =
= =
= Ed bién &
= -, .
= thii critd -
sl Sl =
=1 1=

Hinh 7. So' d6 thir nghiém.
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Bang 5: Két qua do thoi gian va tinh toan vén tc tau mé hinh

Géc nghiéng | Thoi gian Vin toc Goéc nghiéng | Thoi gian Van toc
truc (do) (giay) m/s hl/h truc (do) (giay) m/s hl/h
0 39,29 1,27 2,47 8 32,57 1,53 2,98
1 37,40 1,34 2,60 9 34,04 1,47 2,85
2 35,22 1,42 2,76 10 35,03 1,43 2,77
3 33,47 1,49 2,90 11 36,92 1,35 2,63
4 32,68 1,53 2,97 12 38,52 1,30 2,52
5 32,15 1,56 3,02 13 42,11 1,19 2,31
6 31,80 1,57 3,05 14 45,93 1,09 2,11
7 31,86 1,57 3,05 15 50,46 0,99 1,92
Biéu do van tdc thay ddi theo goc nghiéng truc chéan vit
R R s Sl skl SR EET R EEE R R PR PR
et bt
g 250 et bt T
RPN A T
0.00 R Lo a0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Géc nghiéng truc (d6)
Hinh 8. Bién thién van téc tau theo sy thay ddi géc nghiéng truc.
Bing 6: Chénh léch cdc gia tri vin toc so véi van toc thiét ké (2,9h1/h)
Goc nghi?ng Vin tbc Cl‘l’gl:lht(,l%?h Saisd |Géc nghi?ng Vin téc Cl‘lg:lht(%?h Sai 6
truc (do) (hl/h) (hl/h) (%) truc (d0) (hl/h) (hl /h) (%)
0 2,47 -0,43 -14,80 8 2,98 0,08 2,78
1 2,60 -0,30 -10,49 9 2,85 -0,05 -1,65
2 2,76 -0,14 -4,94 10 2,77 -0,13 -4,42
3 2,90 0,00 0,00 11 2,63 -0,27 -9.31
4 2,97 0,07 2,43 12 2,52 -0,38 -13,09
5 3,02 0,12 4,13 13 2,31 -0,59 -20,50
6 3,05 0,15 5,28 14 2,11 -0,79 -27,11
7 3,05 0,15 5,28 15 1,92 -0,98 -33,65
3.2. Thio luin day déu 1a 2 loai vat liéu pho bién hién nay.

a. Vé két qua ché tao tau mé hinh
- Kich thudc tau moé hinh dugc lya chon phu
hop, dam bao tau chay 6n dinh trong dicu kién

thtr nghiém.

- Vit liéu su dung dé ché tao dudng, mat
boong va cabin 1a Formex, v tau 1a composite,

- Tau mo hinh c¢6 hinh dang, mau sdc va mot
s trang thiét bi co ban trén boong va cabin nhur
tau that.

- Van tbc tdi da cia tau mo hinh (khi ting
can ga dén vi tri cuc dai) dat 3,77hl/h, 16n hon
van toc thiét ké (2,9h1/h) dén 30%.
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- Hé truc chan vit va co cu thay ddi goc
nghiéng truc dugc thiét ké don gian, c6 vach
dau diéu chinh goc nghiéng viéc thay ddi goc
nghiéng dugc thuc hién mot cach dé dang va
chinh xac.

- Do boong chinh va cabin dugc ché tao rdi,
d& thao 1ap nén cong tac sira chira, bao dudng,
thay thé hé dong luc va trang thiét bi thyc hién
dé dang.

b. Vé két qud thir nghiém tau moé hinh

- Tau chay 6n dinh trong ca truong hop
khong tai va day tai.

- Céc hé thdng diéu khién hoat dong on
dinh, nhay, dam bao khoang cach diéu khién tur
tau dén can diéu khién va dén dién thoai (do s6
vong quay truc).

- Van tbc duoc giam sat chat ché trong
qua trinh tau chay Trong moi truong hop goc
nghleng truc, s6 vong quay truc hiu nhu khong
thay déi khi giit nguyén ché do ga.

- Két qua thir nghiém ¢ Bang 5 va Hinh 8
cho thdy vén tdc tau thay doi kha 16n khi goc
nghiéng tang tir 0° dén 15°. Khi goc nghiéng
tang tir 0° dén 3°, van toc tau ting kha manh
tor 2,47hl/h 1én 2,9hl/h (tang 14 8%) Khi goc
nghiéng tang tir 3° dén 8, van tdc tau thay doi
khong dang ké. Khi goc nghiéng tang tir 9° dén
15°, van toc tau giam rat manh 2,85hl/h xuéng
1,92h1/h (giam 32,63%). Diéu nay cho thay doi
vOi mau tau ca lua chon, viéc lép dat hé truc
chan vit & goc nghiéng qua nho (nho hon 3°)
hodc qué 16n (16n hon 8°) s& lam giam vén tbc
cua tau.

- Tau mo hinh dat gia tri vén tdc cao nhat

TAI LIEU THAM KHAO

khi goc nghiéng truc dat 6° va 7° (dat dén
3,05hi/h). Nhu vay, so voi van toe thiét ké tai
goc nghiéng 3° thi van tbc 6° va 7° cao hon
5,28% (0,15hl/h).
IV. KET LUAN VA KIEN NGHI

M3 hinh tau dugc ché tao va thu nghiém da
dap tmg duoc cac muc tiéu dé ra. Nghién ciru
nay da tao ra mot san phAm mo hinh tau ca vo
composite gidng nhu miu tau that, ngoai myc
dich phuc vu thtr nghiém van tdc con hd tro
cho cong tac day hoc va nghién ctru cho sinh
vién nganh K¥ thuat tau thiy va mot sé nganh
lién quan ciia Truong Pai hoc Nha Trang. Két
qua thir nghiém di gop phan dua ra giai phap
cai thién vén tdc cta tau ca vo composite thong
dung bﬁng viéc lép dat h¢ truc chan vit c6 goc
nghiéng phu hop, cu thé 1a 6° dén 7°. Dai goc
nghiéng truc c6 thé lap dat trong qua trinh ché
tao tau 1a tir 3° dén 8°. Dé két qua thir nghiém
¢6 do tin cdy cao can tiép tuc nghién ctru anh
huong anh hudéng cia d§ chim cua chan vit
khi thay d6i goc nghiéng truc dén van tdc tau
cling nhu giam sat chit ch& hon diéu kién thir
nghiém (song, gio, dong chays,...).
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gdc nghiéng truc chan vit dén toc do tau ca vo
composite thong qua mo hinh thuc nghiém”.
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