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TOM TAT

Bai bao trinh bay két qua nghién ciru img dung phirong phap tinh dong luc hoc heu chat
CFD (Computational Fluid of Dynamzcs) dé wore tinh chinh xdc sire can loai tau cd vo thép thong
qua viéc xac dinh cac thong so ddu vdo cia i giai CFD phut hop voi cac dac d‘zem co ban cua logi
tau nay. Két qua wéce tinh sicc can tir CED cuia logi tau nay dwoc so sanh voi s6 liéu thir nghiém aé
danh gia do tin c@y cua phwong phap nghién ciru.

T khéa: CFD; Sivc can, Tau ca vo thép, Thong s6 dau vao; Ubc tinh chinh xdc.
ABSTRACT

In this paper, we present the researching results of the application of computational fluid
dynamics (CFD) on the resistance accurate prediction by determining the input parameters of
the CFD solution in accordance with the basic characteristics of the steel fishing vessels. The
CFD resistance prediction of those vessels is compared with the experimental data to evaluate the
reliability of this method.

Keywords: CFD, resistance, steel fishing vessel, input parameter, accurate prediction.

1. PAT VAN DE udc tinh stre can tau. Hién nay, bai toan nay da
dugce nhiéu nha nghién cuu trén thé gioi thuc
hién voi hau hét cac nghién ctru déu dua dua

trén 101 giai cua phuong trinh RANS (Reynolds

Udce tinh stre can 1a mot trong cac bai
toén quan trong cua thiét ke tau, la co so dé

giai quyet nhleu bai toan thuc tién, nhu: Tinh
chon cong sudt may va toc do chay tau phi hop,
t6i wu hoa duong hinh tau va hinh dang qua
1é... Ngoai phuong phap thor mo hinh truyén
théng, trong thoi gian gén ddy, cac nha khoa
hoc thudng st dung phuong phap s6 CFD dé
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Average Navier-Stokes Equations) va mo hinh
r&i SST k-¢ [3]. Tuy nhién, hau hét cac nghién
curu cting chi thuc hién tinh cho mét tau cu thé
Vi cac thong sé dau vao khong duge tinh chon
phu hop loai tau dang tinh. Bai toan dat ra ¢
day 1a 1am thé nao wée tinh chinh xac sirc can®
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cua loai tau cu thé co dac diém hinh hoc glong
nhau, do d6 khéac cac bai bao trude day vé van
dé nay, bai bdo nay trinh bay két qua ing dung
CED dé udc tinh chinh xéc strc can cho nhém
tau ca vo thép thdong qua viéc xac dinh céac
thong s dau vao cta 101 giai CFD phu hop loai
tau dang tinh.

2. PHUONG PHAP NGHIEN CU'U

Vé mit phuong phap, khi ap dung dung
cac bude tinh trong 1y thuyét CFD véi gia tri
cac thong sb6 dau vao da cho déu nhan duoc gia
tri sirc can cua tau dang tinh nhung chua thé
danh gia vé do chinh xac cua két qua nay, ma
trong nhiéu trudng hop, két qua tinh tir CFD co
thé khac xa thuc nghiém. Tuy nhién, tir thuc té
tinh ton chiing t6i nhan thay, két qua udc tinh
stre can tir CFD phu thudc nhiéu vao gia tri cac
thong sb dau vao cua 1oi giai CFD nhu kich
thudc mién tinh, diéu kién bién, cac thong sb
ctia mé hinh réi...[3] Do do, dé dam bao duoc
d6 chinh xac va do tin cdy can thiét khi img
dung CFD udc tinh strc can cho loai tau cu thé,
chung t6i dé xuat phuong phéap tinh theo cac
buéc cu thé nhu sau:

(1) Lua chon loai tau tinh toan 1a loai tau
ca vo thép cua To chirc Nong luong Lién hop
qudc FAO (Food and Agriculture Organization
of the United Nations) da dugc cac nha khoa
hoc t6 chire thir mé hinh xac dinh strc can.

(2) Str dung cong cu hodc phan mém
CFD dé udc tmh stre can tau lya chon, voi cac
budc da biét, gdm xay dung mo hinh hinh hoc
3D tau tinh toan, xac dinh cac thong s diu
vao nhu da néu chung cho céc loai tau theo cac
nghién clru da c6 va thuc hién tinh toan.

(3) Xéc dinh cac thong sb dau vao phu
hop voi loai tau dang tinh, cu thé:
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- Lap cac phwong 4n kich thuéc mién
tinh va lya chon phuong an c6 gia tri stc can
tinh tir CFD bat dau 6n dinh va khong thay doi.

- Lap cac phuong 4n gié tri cac thong sb
cta mé hinh r6i va x4c dinh phuong an ¢6 mirc
d6 sai 1éch gitra gia tri strc can tinh tir CFD véi
cac s6 lidu thur nghiém tuong ng ndm trong
gi61 han cho phép dudi 5%.

(4) Tinh strc can cho méu tau tuong tu
khéc voi gia tri cac thong sb dau vao da dugc
xdc dinh ¢ bude 3 va so sanh vai s6 lidu thir
nghiém tuong tmg dé danh gia do chinh xac va
d6 tin cdy cta két qua tinh toan.

3. KET QUA NGHIEN cUU

T ban vé duong hinh ciia cac mau tau
Iwa chon thuge vé nhom tau ca vo thép cua FAO
co ky hiéu FAO 72 va FAO 75 dugce cho trong
tai liéu [1], tién hanh xdy dung mo hinh hinh
hoc tau 3D va nhap vao phan mém XFlow, mét
trong nhing phan mém CFD thong dung hién
nay dé tinh toan (hinh 1).

Hinh 1. Mé hinh 3D cua mau tau FAO 75 trong
phan mém XFlow.

Xac dinh céc kich thude cua mién tinh
toan, tic mién khong gian dugc gigi han boi
cac diéu kién blen ding dé thuce hién tinh toan
khi mé phong sb. Vé&i bai toan tinh sire can
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bing CFD, kich thuéc mién tinh thudng chon
theo chiéu dai 16n nhét L, hay chiéu dai giira
hai duong vuong goc cua tau L,, v6i céc bién
diu vao Inlet (velocity), bién dau ra Outlet
(pressure), bién day Bottom va bién & hai man
phai va trai Sides nhu thé hién & hinh 2.

. Cac kich-thuoc va w tri cac bién ciia
khong gian mién tinh.

Hinh 2

Theo nghién ctru cia PGS, TS. Trin Gia
Théi [3], khi tang kich thude mién tinh dén
khoang cach nhit dinh, cic thanh bién s& khong
lam anh hudong dén qué trinh mé phong nén két
qua tinh strc can tir CFD s& khong thay doi. Tur

do 6 thé tim céc kich thudce mién tinh phu hop
tau dang tinh nhu sau:

(1) Tinh so bg céc kich thude mién tinh
va vi tri cdc bién theo céc khuyén nghi hién co,
sau do Xdy dung céc phuong 4n mién tinh khi
thay d6i mot kich thudce va gilt nguyén kich
thuge khéc (bang 1). Chia cac nhém phuong én
(1,2,3); (4, 5,6) va (7, 8, 9) dé khao sit anh
huong vi tri bién inlet, outlet, sides, riéng bién
top, bottom gitr khéng déi do gia tri cac bién
nay theo céc khuyén nghi gidéng nhau.

(2) Str dung XFlow udc tinh stc can
cho cic phurong an kich thuéc cua mién tinh da
xay dung trong budc 2.

(3) Chon kich thuéc mién tinh trén co
$O' gia tri stc can tinh & bude 3 khong thay doi
va cac kich thuéc ciia mién tinh 1a nho nhat
c6 thé. Két qua cho phép nhan dugc céc kich
thudc cua mién tinh gém chiéu dai phia trudc
tau 2L, phia sau tau 3L, con cic khoang cach
dén dmh day, hai man ]ay bing nhau 1a L, nhu
thé hién bang 1 [2].

Bang 1. Cdc phirong an mién tinh va gid tri sirc can twong ting.

Phwong Cic kich thudc khong gian mién tinh Gia trj sirc cin tinh tir XFlow
an Inlet | Outlet | Top |Bottom | Sides Inlet | Outlet | Top |Bottom| Sides
1 L, | L. L, . 2L | 6382.02
2 5L | 3L, | L, . | 2L | 638138
3 2L 3L, L, L 2L | 6381.38
4 2L, 5L, L., L. 2L, 6381.93
5 ?.Lpp 4Lvn L, L, 2L, 6381.24
6 2LN’ 3Lp,, LW LPP 2Lr‘p 6381.24 6381.35
7 ZLW 3 Lpp LI1p Lpp 2LW 6381.36
8 ZLPP 3LN1 Lpp Lpp 1 .SLW 6378.23
9 2L, L, Ly Lo ) 6367.21
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3.2. Xéc dinh cac thong so ciia md hinh roi

Nhu da trinh bay & trén, hau hét cac
nghién ctru udce tinh sirc can tau bang ly thuyét
CFD, hién nay thuong st dung mé hinh réi
dang SST k-¢ [3]. Khi sir dung m6 hinh rdi nay
can phai xac dinh duogc gia tri cac thong sO clia
mo hinh bao gdm hé sé dong nang rdi k va hé
s tiéu tan dong nang rdi @. Nhitng dai lugng
nay thuong dugc xac dinh theo thtr mé hinh
trong bé thir nhung trong nghién ctru 1y thuyét
c6 thé tinh theo cac cong thirc sau [3]:

K =3/2 (U ; (1)
o =10 (U/L,,). (2)

Trong do: I - Cuong do rdi, ¢ thé xac
dinh theo s6 liéu kinh nghiém sau.

[ <£0.01 dung cho tau chay cham;

I = (0.01 = 0.10) dung cho tau
chay trung binh;

[>0.10 dung cho tau chay nhanh.

, U, - Véan toe dong luu chat, léy béng

véan toc tau U (m/s).

L - Chiéu dai hai duong vudng goc
cua tau, m.

Gia tri théng s6 mé hinh réi dnh huong
16m dén két qua tinh strc can tau nhung hdu nhu
it dugc quan tam trinh bay trong céc nghién
ctru ¢6 lién quan. Do d6, & day dé xuat phuong
phap xé4c dinh gia tri cac thong sd nay phu hop
véi tau dang tinh dé két qua tinh stc can dat do
chinh xéc can thiét nhu sau.

1 - Cho trudc gia tri I theo pham vi thay
d6i nhw da néu, sau d6 udc tinh gia tri hé s k

theo cong thiic (1) va hé s o theo cong thirc (2).

- Str dung céc gid tri k, © da tinh dé uéc
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tinh strc can tau bang XFlow nham danh gia
anh huong cua céac hé so nay dén sirc can.

- Xdc dinh gia tri I tai d6 muc do sai
léch giira két qua tinh strc can tir XFlow va thuc
nghi¢m nam trong gi¢i han cho phép.

Két qua nghién ctru cho tau dang tinh cho
phép Iéy I = 0.055 cho cac s6 Froude nho hon
0.30 hodc I=0.060 cho cac s6 Froude Fn > 0.30.

4. KET LUAN

Vi cac thong sé dau vao da xac dinh,
tién hanh tinh toan va tiép tuc diéu chinh cac
thong s6 dau vao ciia bai toan cho dén khi muc
do sai 1éch gitlra gia tri strc can tinh tir XFlow va
s6 liéu thur nghiém nam trong gioi han cho phép
(dudi 5%) thi dirng lai va xuat két qua tinh strc
can (hinh 3) [2].

Hinh 3. Két qua tinh sirc can tir XFlow,

Bang 2, trinh bay két qua tinh va so
sanh d sai 1éch (AR) giita gia tri strc can tinh
tir XFlow (R,,) va s6 li¢u thir md hinh (R,)cua
cac tau FAO 72 va FAO 75.
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Bing 2. So sanh két qua tinh sitc can cdc tau FAO 72 va FAO 75 tir XFlow va tir thir nghiém mé hinh:

FAO 72 FAO 75
Fn U (m/s)
R (KG) | R (KG) | A, (%) | R.(KG) | R (KG) | A, (%)
0.150 3.12 1439.07 1497.30 -4.05 1501.31 1501.50 -0.01
0.175 3.64 1711.07 1765.90 -3.20 1640.49 1606.18 2.09
0.200 4.16 2360.17 | 2386.10 -1.10 229445 | 2252.25 1.84
0.225 4.69 3129.52 | 3242.10 -3.60 3106.69 | 3003.00 3.34
0.250 521 451934 | 4639.90 2.67 4619.56 | 4504.51 2.49
0.275 5.73 5291.31 5513.00 -4.19 5806.90 | 5733.01 1.27
0.300 6.25 6437.01 6550.90 -1.77 6367.15 | 6381.38 -0.22
0.325 6.77 7596.12 | 7774.60 235 756837 | 7623.01 B2
0.350 7.29 10250.87 | 10587.90 -3.29 10321.11 | 10617.76 287
0.375 7.81 15131.38 | 15571.60 -2.91 17287.12 | 16816.82 2.0
0.390 8.12 24176.59 | 23322.90 3.53 22946.64 | 23244.17 -1.30

Tir két qua tinh toan nhu trén ¢6 thé rat
ra dugc cac két luan:

- Co thé s dung XFlow voi cac thong
s diu vao xac dinh nhu trén dé udc tinh chinh
xac strc can nhom tau ca vo thép caa FAO voi
sai léch gitra gia tri tinh va sd lidu thuc nghiém
dudi 5%.

- Ung dung thiét ké cac méu tau c4 vo
thép cd lon, cling nhu giai quyét nhiéu bai toan
thity dong hoc tau ¢4 con ton tai & nude ta hién
nay nhu: Téi uu héa vo tau va tinh ning hang
hai, tinh toan tinh co dong (manueroving), tinh
toan thuy dong luc hoc chan vit ... <

TAP CHI CO KHI VIET NAM, Sé 12 nim 2018

Ngay nhan bai: 26/11/2018
Ngay phan bién: 04/12/2018

Tai liéu tham khao:

[1]. Jan-Olof Traung (1965); Fising Boat Tank
Test, Food and Agriculture Organization of
the United Nations.

[2]. Huynh Van Chinh (2018); Ung dung CFD xdc
dinh sirc can tau cd vo thép, Chuyén dé Tién
s1, Truong DPai hoc Giao théng Van tai TP, HO
Chi Minh.

[3]. Tran Gia Théi (2014); Nghién ciru wng dung
CFD trong mé phong sé dé thay thé mét sé
thiee nghiém trong nganh Ky thudt giao thong,

D¢ tai nghién ctru khoa hoc.

ISSN 0866 - 7056

www.cokhivietnam.vn



