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TOM TAT

Bai bao trinh bay két qua nghién ciru phuwong phap thiét ke toi wu miii qua lé tau ca vo theép,
trén co so xdc dinh so bo hinh dang qua lé theo cac do thi thuc nghiém Kracht, sau do tich hop vao
dwong hinh tau tinh toan va lwa chon hinh dang qua lé toi wu, dam bao siuc can tau nho nhat.

Tir khéa: Thiét ké miii qua 1é; Po thi Kracht; Tau ca vo thép; Sirc can tau.

ABSTRACT

In this paper we present the study results of a bulbows design methodology for steel fishing
vessels based on using Kracht experimental curves to determine the initial bulbow shape, then
integrated it into the hull form vessel and select the optimal bulbow bow with the minimum resistance.

Keywords: Bulbow design; Kracht curves, steel fishing vessel; resistance.

1. PAT VAN PE

Miii qua 1é 1a mdt trong cac giai phap
lam giam strc can tau rat hiéu qua va trong nhiéu
truong hop co thé lam giam strc can tau toi (12
—15) % [2]. Tuy nhién, do tinh chat phirc tap va
phu thudc vao nhidu yéu t6 nén thiét ké mai tau
qua 1& 1 bai toan khéng don gian, van con dang
tiép tuc nghién ctru. Cho dén hién nay, phuong
phap thiét k& hiéu qua nhat van 1 thir mé hinh
dé lua chon hinh dang qua 1€ t6i vu dam bao
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stre can chung cua tau 1a nho nhat. Do viée thur
nghiém mét rit nhiéu thoi gian, cong sirc, chi
phi nén cac nha khoa hoc thuong t6 chirc thir
mo hinh cac phuong an hinh hoc cua qua 1é va
tong hop lai cac két qua thur nghiém dudi dang
cac do thi thé hién mdi quan hé gilta cac thong
s6 hinh hoc qua & dé phuc vu cho viée thiét
ké. Mot trong s it it cac dd thi nhu thé 1a d6
thi thiét ké cua nha khoa hoc Pirc- Kracht xay
dung dua trén thir nghiém cac phuong dn qua 1é

trong bé thur [2]. Tuy nhién, d6 thi thue nghiém &
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chi cho phép x4c dinh hinh dang gén t6i wu va
ciing khong dé cap dén viée tich hop qua 18 vao
duong hinh tau thiét k& [3] nén da han ché viéc
ng dung cac dd thi nay vao thiét ké mii qua
1€ cho cac méu tau ca vo thép trong nghién ctru
cua chung toi.

2. PHUONG PHAP NGHIEN CUU

Trong nghién ctru nay, cac tham sd hinh
hoc ctia miii tau qua 1€ s& duoc tinh so bo theo
cac do thi Kracht nhu cac nghién cru truyén
théng trude déy va dua trén co s& d6 nghién
ciru xac dinh phuong 4n tdi wu cua qua 1é va
phuong phap tich hop dudng hinh dang qua 18
vao duong hinh than tau chinh. Vé Iy thuyét, d6
thi Kracht 14 tap hop cac dd thi nhléu biéu dién
m01 quan hé thuc nghiém giita hé s6 giam cong
suat tau ACpyp khi c6 va khong c6 qua 1g, voi
cac tham so hinh hoc qua 18 C & céc gia tri s6
Froude F khac nhau va hé sé béo cua tau Cy
(Cy= 0. 56 0.82) khac nhau, ACPVR f(Cl
F ) [2,3]. T‘heo Kracht, cac tham s hinh hoc C,
cua qua Ié gom 3 tham sé tuyén tinh 1a céc he
56 v& chidu dai CLPR, chiéu rong - chxeu cao
C,, va 3 tham s0 phi tuyen la cac hé s6 vé dién

tich C, .. canh G thé tich ACpyy (hinh 1),
[2].

Cier =Le/Lep: Cps = By/Bys: Czn = Zp/Trp
Capr = Apr/Ans CapL = Ap/Ans. Crpr = Ver/Viy: Czp = Zp/Trp

Ky hiéu trong céc cong thuc trén:

L,w Ly, - Chidu dai phén nh qua 1é va
chiéu dai hai tru cua tau, m.

By, B, - Chiéu rong 16n nhat cia mat
cét ngang qua 1€ do tai duong vudng goc mii
va chiéu réng mat cit ngang gitra tau, m”.

Zs, T, - Chiéu cao diém cao nhét cua
qua 1€ tinh tLr day va mén nuéce do tai duong
vuong goc miii tau, m.
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Agp AMS - Dién tich mit cit ngang tinh
tai duong vudng goc miii (FP) va dién tich mat
cit ngang giita tau, m?. ‘

Ay s Ay -Dién tich phan nho ra cua qua
1€ trong mat cat doc va dién tich mit cit ngang
gilra tau, m?,

Ver, VWL - Thé tich phin nhé ra cia

p k3

qua 1€ trudc duong vuong goc miii tau va thé
tich chiém nudc cua tau, m°.

Nhu véy, twong (mg mot gia tri hé sb
béo, d6 thi Kracht s& ¢6 6 d6 thi. Vi dy hinh 2 1a
mot trong sau do thi biéu dién méi quan hé gitra
gié tri clia cac hé sb ACpyp va Gy 601 Vi tau
c6 hé s6 béo C 2= 0.7 [3].
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Hinh 2. D6 thi thé hién quan hé hinh hoc ciia qud
16 ACpyr = f{Crpp F)
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3. KET QUA NGHIEN CUU

Khac v6i phuong phép thiét ké theo dd
thi Kracht, theo chiing téi thi thiét ké qua 1é cho
mot tau cu thé sé phai gdm hai noi dung chinh
nhu sau:

(i) Xac dinh céc tham so hinh hoc cua
qua 1€ sao cho strc can tong cua tau nho nhat.

(1) Xac dinh vi tri thich hop cua qua 1é
va tich hop hinh dang qua 1€ vao bé mat than

tau mot cach tron déu.

Trén co s& do dé xudt quy trinh thiét ké
mii tau qua lé cu thé nhu sau.

3.1. Lua chon tau tinh toan

Lua chon tau tinh todn 1a mau tau cé vo

thép co6 ky hiéu FAO 75 [1], da duoc cac nha
khoa hoc ctia T6 chitc Néng Iwong Lién hop
qudc FAO (Food and Agriculture Organization)
thir nghiém kéo mé hinh trong bé thir. Trong
cdc nghién ciru cua ching t6i, mau tau nay
duoc luya chon lam co so thiét ké cac mAu tau
cd vo thép ¢& 16n phit hop véi nghé cé nudc ta
hién nay.

3.2. Xdc dinh cdc tham s6 hinh hoc qua 18
ctia tau tinh todn

Céc tham s6 hinh hoc qua 1é ban du
cuia tau tinh toan dwogc xac dinh tir dd thi Kracht
dwa theo hudng din cua céc tac gia Hagen va
Fung (1983) [3]. Két qua tinh nhan dugc gia
trj cac tham s6 hinh hoc ctia qué 1é ban dau voi
hé sb giam cong sut co ich 16n nhét cia tau 12
A,z =0.29 ¢ bang 1.

Bang 1. Déc diém hinh hoc ctia qua Ié & giatriA,,, =0.29 [4]
Cac hé s6 hinh hoc cita | Crer Cag Cz Caii. | Camp o -
qua 1é ban dau

Gia tri 0.0337 | 0.165 0.460 | 0.1733 | 0.0862 | 0.0028

Cic tham so hinh hoc Tion Bg 75 Agr Asr.
clia qui 1é ban dau y (m?) |AM (m?)
(m) (m) (m) (m?) e
Gia tri 1.49 | 1.709 | 2.102 | 759 | 3.78 3.18

3.3. Thiét ké tich hop qui 1é vao dwong hinh
tau tinh toan

Sau bude xac dinh cac thong sé hinh
hoc, tién hanh tich hop qua 1€ vao thin tau sao
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cho dam bao sy hoa hop hinh dang qua 1& véi
duong hlnh tau, trong khi vin giir gid tri cac
thong sb hinh hoc qua lé da tinh khong thay
d6i. Van dé nay kha phurc tap, chua thiy cong

b trong céc tai lidu chuyén nganh, ké ca trong &
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huong dén thiét ké miii qua 18 theo cac db thi
coa Kracht dd néu. O day, ching t6i chon
phuong 4n st dung phin mém thiét ké tau
AutoShip dé xdy dung m6 hinh 3D tau nghién
clru ¢o tich hop véi hinh dang qua 18 va tién
hanh hi¢u chinh dan hinh dang qua 1& theo cic
tham s6 hinh hoc d tinh, trén co s& dam bao dd
tron déu ciia bé mit tiép gidp giita than tiu véi
qua 1&. Sau d6, sir dung cong cu c6 sin trong
phin mém dé tinh kiém tra lai gi4 trj cac tham
s6 hinh hoc cia qua 1€ da tich hop so véi gia
tri da tinh va tiép tuc hi€u chinh bién dang cta
qua 1€ theo cach twong ty cho dén khi dat yéu
cau. Két qua nghién ctru c6 thé nhan dugc ban
v€ dudmg hinh cua qua 1é tinh toan sau khi tich
hop vao dudng hinh tau nhu trén hinh 2, [4].
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Hinh 2. Ban vé duong hinh qua Ié da duoc tich
hop vdi duong hinh tau

3.4. Xdc dinh hinh dang t6i wu ciia qua 12

Nhu da trinh bay, gia tri cic tham sé
hinh hoc ciia qua 1& xac dinh theo cac db thi
th‘l,m nghiém cua Kracht néi trén thuc chét chi
gan gié trj t6i wu. D& x4c dinh phuong 4n téi uru,
th\ay ddi dan cac tham sé kich thuge qua ]€ ban
dau va tinh sirc can cho timg phuong 4n hinh
hoc cua qua 18 d3 xay dung, sau d6 xac dinh
phuong an qua 18 t6i wu tuong rng sirc can tau
1 nhé nhét. Vén dé dat ra & day 1a vige thay déi
kich thuéc qua 16 s& anh huong tinh ning hang
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hai tau, do d6 can dt vén dé xac dinh gi6i han
thay déi cac kich thudc qua 16 trén co s¢ dam
bao thay d6i cta cic théng sé hinh hoc tau Ia
thé tich chiém nu6c v, hoanh d tim néi LCB,
hé 56 béo C, trong gi6i han dusi 1%. Két qua
nghi€n ciu xdy dung 8 phwong 4n hinh dang
qua 1€ nhur & bang 3.2, véi dd thay déi chiéu dai
khéng qué 0.5 m va chiéu rong khéng qua 0.2
m, khdng tinh dén chiéu cao qua 1é do thay déi
it anh hudng dén tinh nang tau.

Bang 2. Cdc phwong dan hinh hoc qua Ié so véi qua

lé ban dau [4]
ALpg (m)
ABg (m)
AL; =-0.10 AL;=0.1m AL; =0.30m AL;=050m
ABy=0.1m PA 1 PA2 PA3 PA 4
ABz=0.2m PAS PA6 PA 7 PA 8

Hinh 3, trinh bay céc phuong én hinh
hoq qua 1& da dugc gisi han cac kich thude
chiéu dai va chiéu rong qua 1€ trong phin mém
AutoShip [4].
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Hinh 3. Cac phwong dn hinh dang qua Ié
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Két qua tinh cho thy, c6 phuong 4n sirc
can tau tang lén hon 8% nhung cling c6 phuong
an strc can giam ta1 9% so voi tau khong co qua
1& ban du. Riéng phuong 4n 7 ¢6 mic giam
strc can téng cua tau 1on nhat bang -9.22 % la
phuong an qua 1é tdi uu trong cic phuong an da
xay dung (hinh 4) [4].
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Hinh 4. Puong hinh tau véi miii qua Ié t6i 1eu
4. KET LUAN

Két qua nghién ctru da xay dung phuong
phap thiét ké miii qua 1& méi khéc phuc so bo
han ché cua phuong phép thiét ké theo d6 thi
truyén thong dé phuc vu thiét ké cac mau tau
ca vo thép c& 16n phii hop nghé ci Viét Nam.
Mic du dam bao do tin cdy nhung viéc xac dinh
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hinh dang qua 18 t6i wu tir cic phuong an thay
d6i gia s6 kich thude nhu da néu cé thé chua
that ddy du van dé s& duoc tiép tuc giai quyét
dua trén co so xay dung bé mat ndi suy, con goi
12 m hinh thay thé (surrogate model) cho phep
xac dinh chinh x4c phwong an téi wu tir mot so
phuong 4n thay doi kich thude qua lé xac dinh,
dam bao do tin cdy o sd lugng phuong an hinh
hoc qua 1& 1a it nhét c6 thé. <
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