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Tom tat

Tau container Fortuner Navigator (CV FN) thugc
cdng ty Vdn tai bién Viet Nam (VOSCO), 1a tau
cho containers, chay tuyén Hai Phong - TP Ho
Chi Minh. Tau hogr déng trén bién trong nam
thuong ¢6 song va gi6é (Beaufort number, BN) tzr
cdp IV dén cap VIII. Trong diéu kién nay xudt hién
hai thanh phan luc can bé sung do séng bién
(Raw) va gié bao (Raaw) lam cho luc can chung
Ciia tau tang Ién rat nhiéu (tly thugc vao cap séng
gi6). Thanh phan Raaw khéc biét nhiéu so véi
thanh phan luc can do gi6 sinh ra (Raa) tinh toan
6 ché dg khai thac binh thuong (song gié duwdi
cap 1) khi thiét ké déng méi tau. Bai bao trinh
bay két qua dir bao Raaw khi ding mét sé phuong
phap gan ding doi véi CV FN trong khai thac trén
bién, nam 2015. Cdc tac gia xay ding md hinh hoi
quy Véi dé tin cdy cao (99% theo tiéu chudn théng
ké Schi va Fisher) cho diz liéu dau vao cia mét so
phiong phdp gan ding dwoc sir dung. Mé dun
phan mém tinh, dir bdo thanh phan Raaw khi tau
FN chay trén séng bao (tir cap IV dén cdp VIII)
dwoC Cac tac gia xay dung trén LabView.

Tir khoa: Luc can gi6 bién Ién tau; Phan mém Dy
bao luc cdn gié khi tau chay trén song; CV
Fortuner Navigator (VOSCO).

Abstract

The container vessel Fortuner Navigator (CV FN)
belongs to the Vietnam Ocean-going Ship
Company (VOSCO). The fleet is container type
and operated voyaces between Hai Phong and Ho
Chi Minh cities (Vietham). Normally, the sea
conditions usually are un-normal for the ship
exploitation and the sea-wave and wind are
scalled from 1V to VIII via Beaufort Number (BN).
In these un-normal conditions, the two hull
resistances components (Raw and Raaw) are
additional and appeared in accordance with the
ship hull working on the heavy sea-wave and wind
conditions. The total hull resistance in accordance
with the BN of the sea-wave is rapid increased
comparing with the one for the newly building
sea-going ship (the designed, calculated in the
normal conditions). The paper presents the

predicted results of the sea-wave wind resistance
Raaw by some aproximation methods for MV FN
exploitation at sea, in 2015. The authords
modeled by the regressive models with 99%-
confidences (in accordance with the statistic
criterions Fisher and Schi) for predicting the
Raaw.The module software coded by authords in
Labview for automatic predicting the Raaw in
accordance with the different selection methods,
rellativelly.

Keywords: Sea-wave wind resistance; Sea-wave
wind resistance prediction; CV  Fortuner
Navigator (VOSCO).

1. Pat van dé

Thuyc té khai thac tau bién dugc dién ra trong hai
nhém trang thai méi truong: didu kién khai théc binh
thuong va dac biét. Biéu kién binh thuong dugc ding
khi tinh todn lyc can vo tau va chan vit trong hé dong
lyc chinh tau bién (main propulsion plant, MPP). Piéu
kién khai thac binh thuong dwoc dinh nghia: song bién
yén lang véi BN tir 11 tré xudng; chidu chim thiét ké;
d6 sau bién khong han ché, va khong chay trong ludng
lach. O diéu kién khai thac binh thuong luc can séng
(Rw, kN) dugc xem nhu 1a thanh phan co ban cua luc
can tau chay trén nude tinh, con lyc can khong khi
(Raa, kN) rit nho so véi luc can tong than tau trén
nudc tinh (R, kN). Ti 18 raa%=RAA/RT dbi véi tau
van tai bién thuong khong qua 4%. Vi du: raa% = 2+4
theo Havald S [1] va theo Voikunski | [5]; raa % = 4
cho container theo Molland A, Turnock S va Hudson
D [3]; Rawson K va Tupper E [4]; raa % = 0,5+1,5
theo Jinkin A [6]. Thanh phan nay thudng bo qua va
sau khi tinh luc can tong s& dugc cong thém mot
lugng % nhét dinh.

Trong s6ng gio6 (diéu kién khai thac dac bigt), van
téc gié tang 1én rat nhiéu theo cp song gié (BN), tir
do thanh phan lyc can b sung tir gio RAAW la dang
ké, tham chi c6 thé lén hon lyc can bd sung do séng
theo Molland A, Turnock S va Hudson D [3].

Do vay can phai nghién ctu lya chon phuong
phap (PP) di va dang duoc sir dung tinh du bao thanh
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phan Raaw Va tir d6 xay dung phan mém cho tu dong
tinh luc can nay.

Hién nay dé xac dinh Raaw thuong st dung cac PP
truyén thong duoc dua ra tir cac nha nghién cuiu, cac
Vién nghién ciu thir nghiém, bé thir tau,... Cac két
qua thu dwoc déu mang tinh dy bao, udc lugng. Cac
PP str dung can duoc nghién ctu, so sénh két qua md
phong sb truge khi ding chang cho te dong du bao
Raaw khi thay d6i BN d6i v6i mot tau nghién cuu.
Déi twgng duoc chon 1a CV FN thuoc VOSCO, chay
chuyén tuyén Hai Phong - TP. H5 Chi Minh, vi day 1a
dbi twgng dic thu tai ving bién khai thac ¢ Viét Nam
ma cac tac gia c6 kha ning tiép can vai co so dir liu
thiét ké ciing nhur trong khai thac.

2. Phuong phap nghién cau

Luc can toan phan khi tau chay trong séng bao:
R = RT + I:\)AW + I:\)AAW (1)

Trong d6, ky tu T, AW, AAW - tuong ung Vai luc
can tau tai trang thai nude tinh (binh thuong), luc can
bd sung do song va lyc can tang thém do tau chay trén
song va c6 gio (d@dng hanh cing véi bao).

Trong bai bao nay, cac téc gia chi dé cap dén thanh
phan lyc can bd sung do gi6 (Raaw), con thanh phan
luc can bo sung do séng Raw da duoc dé cap trong bai
bao khac [9] cling nhu cac tai liéu chuyén nganh lién
quan [3], [5], [6]-

Raaw sinh ra do gié c6 van tc tuong ddi Vew
(relative wind, m/s) sau khi tuong tic véi van toc tau
V., m/s (Hinh 1) tac dong 1én bé mat kién trac thugng
tang (phia trén duong nudc) cua tau véi dién tich mat
tiép xuc vudng goc (theo hudng chuyén dong tau x-x)
Sa, M2,

Trong thuc té khai thac, tau chay theo mot huéng
nhat dinh so véi huéng la ban (cac phuong Bac - Nam
- bong -Tay, véi ky hiéu: N - S - W - E. Vi du: Gid
SE5, va tau chay theo huéng géc av = 205°. Nhu vay:
SE-5 (Tay -Nam, cép 5) tuong duong omw = 225° .
Goc léch gitra gi6 va van toc tau: Brw = arw - av =
225 - 205 = 20°.

Vin téc gid tuyét dbi dugc dua dudi dang bang [5]
tuy nhién van téc nay ciing duoc dua dugi dang ham
theo bién 1a cap gié BN [2]:

V., (BN) = 0,839(BN)** @)

Khi Brw = 0 hodc Brw = 180°, thanh phan lyc can
gi6 1a do van tc gi6 twong d6i Vrw tao nén. Khi Brw
c6 gié tri bat ky s& tao ra thanh phan lyc can gié thay
dbi truc tiép dén van téc tau, Raaw, hinh chiéu cua luc
can song (chung) trén truc x-x.
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Van téc gi6 tuyét dbi duge do tai do cao Hw =10m
S0 V6i muc nudc bién. Tuy nhién, tai do cao khac 10m,
¢6 thé dung cong thuc giai tich dé tinh [2] .

V - Vin tic thin tau, m/s
Vgw - Viin tic gié twong doi, m/s

Vrw - Vin tic gié thue (uyét ddi) theo BN, m/s
(xéc dinh theo BN)

Hinh 1. Quan h¢ gida vdn téc gié va vén téc tau

Vin te gio twong ddi duoc xac dinh:

— —\2
VW: (VTw-V) =

R
o ©))
2 2
[V2, + V2 +2vV, cos(,,,)]
V.
Bew = asin|: v sin(ﬁTW)} 4
VRW
PaVa
R = CanCOSB ey AZRW A, ®)

Trong d6, khdi lugng riéng khong khi pa =
1,226kg/m3; Caa= Cx - hé sb can gi6 theo truc x-x
cua tau; At - dién tich hinh chiéu phan khd than tau
Ién mat phang suon gitra, m?2.

2.1. Gid thuyét h¢ s6 Caa khéng doi [5], [6]

D4i véi tau van tai bién hién dai Caa =0,7, va gia tri
Ar c6 thé theo Archuiskov L (Jinkin A (2010, [6] Tr.
109):

Ar=25L
Trong d6: L - chiéu dai tau, m.
Cong thuc gan dung dau tién duoc thé hién tir (5) :

2o 1,266.10°VZ
R = 0,7.c08%B,, ————F% 2 51

=1,073.10°.L.cos’B,,. V5, kN

RW?

(6.2)

Phuong phép cai tién dugc viét dudi dang truyén
thong cua luc can theo Havald S (1983, [1] Tr.73) va
Larson L (2010, [2] Tr.98), cong thirc (5) duoc bién
doi vé dang:
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2 2
RAAW = C*AAW MS
=0, 9195.10'3.L.COSZBRW.V§W, kN
*AAW = Cx 2 5.pAVZIzA’T
0,5.p, V'S
N 0,6.1,226.2,5 L

— =1, 794143.E
1025 S S

. (6.b)

2.2. Cong thirc gdn ding luc can gio tir mo
hinh héi quy tinh theo géc gié twong déi tac
dong [4]

Cong thuc tinh luc can khéng khi do cac nha
khoa hoc Nhat Ban dua ra trong tai liéu ctia Rawson
K va Tupper E (2001, [4] Tr.446 -447):

V2
R :CARpATRWX

AAW
X(AcosB,,, + Csin’B
O d6, hé s6 Carduoc xac dinh tir md hinh hdi quy
ddi véi tau cho hang/container:

()

RW)

C, =1,325-0,05c052B,,, - 0,35c0s4p

-0,175cos6B,,, ®
Hé sé dién tich A va C, m? duoc xac dinh:
A = B*(X, -0,004755T);
(X4 ) ©)

C = L*(X, - 0,0006 8T); 5T = (T / T, )100%

Trong d6: T va TeL - chiéu chim thuc té khai théc
va khi tai hang cuc dai, m; B - chiéu rong tau, m.
Déi vai container, Xa = 1,225; X¢ =0,110

2.3. Cong thirc gan ding hé sé can gioé tir mod
hinh héi quy da bién [4], [5]

Phuong trinh hdi quy da bién (MVRM) xac dinh
hé s6 Cx (cong thirc 6.b), dwoc thyc hién qua giai
tich hoi quy trén dir liéu gom 49 tap mau theo tai liéu
cua Rawson K va Tupper E [4], va Voikunski | [5]:

6
Cy=a,+ Zakxk
k=1

O d6, cac hé s6 ag, a1 ... as dua dua ra dudi dang
bang, phu thugc vao gdc Brw; cac bién Xy, k=1...6
cling dwoc dua ra dudi dang bang gdm 11 hang va 6
cot. Cac hang cua bang: 1a dir liéu cho 11 loai tau
duoc nghién cau: Tau khach/tau hoi nudc; tau cho
hang c6 budng may nam ¢ giira/dudi tau va khi tau
toan tai hang/hoac khi chay ballast; tau dau/cha
quang c6 budng may nam ¢ giira/dudi tau va khi tau
toan tai hang/hoac khi chay ballast; tau ca; tau kéo.
Pham vi &p dung cua md hinh hdi quy (10) theo géc

(10)
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gi6 Brw = [0-180] dd, bude thang 10 do, va 11 loai
tau dugc nghién ctu; chidu chim tai hai muc ballast va
toan tai hang. Tai cac ché do khéc, sir dung phép toén
ndi suy gan diing, hoac qua viéc md hinh hda hoi quy.

2.4. Md phéng du b&o luc can gié bé sung cho
tau container FN

Mb dun phan mém dy bao luc can bd sung tir gi6
do cac tac gia xay dung trén LabView, ap dung cho
tau container FN, str dung cac cong thiac da néu tai
muc 2,1 + 2,4 phia trén.

Phin mém nén LabView duoc trang bi c6 ban
quyén do hang NI (National Instruments, Hoa Ky) xay
dung trén co s¢ san phan cua dé tai cap Qudc gia do
Truong Dai hoc Hang hai Viét Nam chu tri, GS Luong
Co6ng Nhé 1am chii nhiém. Do vay, cac san phim duoc
xay dung c6 thé ma rong chuyén giao cong nghé ma
khéng vi pham vao ban quyén.

Tau FN la mot trong 2 tau chuyén dung, cho
container chuyén tuyén cua VOSCO. Cac s6 ligu vé
kich thudc hinh dang than tau la cac hinh vé 2-D dugc
luu trit tai phong Ky thuat cua cong ty [7]. Sé liéu
khai thac lién quan dugc may trudng bao cao dinh ky
hang ngay trén Email (Noon Reports) [8]. Céc tac gia
tiép can véi dir lieu khai thac tau tir nam 2014 &n
2020. Trong bai béo nay, cac két qua nghién ciru tinh
toan mod phong ¢ dit liéu dau vao tir khai théc thyc té,
vi duy trong chuyén hanh trinh tir cang A dén B, thoi
gian, hudng va cap gid, goc chuyén dong cua tau (so
v6i la ban trén tau), van tc tau, chiéu chim tau. Céc
dir liéu khéc lién quan duoc lya chon trén co sd hd so
thiét ké tau, s6 liéu tir sb tay tra ciru ly thuyét tau

Muc dich: trén co so ly thuyét da xay dung, trién
khai xay dyng phan mém lap trinh tuong tmg, dwa ra
két qua tinh du bao, danh gia luc can gi6 bd sung dé
so sanh, kiém chimg tinh twong dong cua cac két qua
theo cac phuong phap khac nhau.

Két qua nghién cau luc can gié Raaw dugc nghién
ctru cho dai van toc tau V gia dinh tir [6-14] knots
tuong ng véi chidu chim (tai hang) khong ddi & mirc
cu thé bt ky theo s liéu khai théc thuc té cua tau.
Pau ra la céc gié tri luc can gi6 tai cap gi6 (BN) tly
chon, phu thudc vao phuong phap st dung (mét trong
4 phuong phap, twong ung Véi cac phuong trinh (6.a),
(6.0), (7) va (10).

Két qua dwoc vé trén Hinh 2 cho mot ché do mo
phong: T=7,75m, gi6 huéng Tay Nam 225 d9, cap VI,
vGi gdc hanh trinh tau 220°, nghia 13 hudng gié va
huéng tau gan nhu dong hanh véi nhau.
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RAAW- Comparation Graph for using methods
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Hinh 2. Mé phéng luc cdn gi6 tau container FN tgi T=7,75 m, gié Tay-Nam, cdp VI, hwéng tau 220°

Bdang 1. Pdnh gid luc can gi6 bién trong thang 2, nam 2015 tiu Container FN (VOSCO)

Thiri gian BN Course SPD ng T Rosw. KN So sanh

DD-M-YY Deg |lmots | RFM | m | pp1| PP2 | PP4 | PP3 | B4y | 3(24) | 8(13) | 839
31-Jan-15 | NE6 | 1670 | 11,8 | 173,36 | 8,10 | 51,8 | 444 | 483 | 1094 | T7.2% | 81% | 52,7% | 126,5%
01.Feb-15 | NE6 | 1610 | 10,5 | 173,32 | 810 | 564 | 483 | 52,5 [ 107,01 | 7.4% | 8,0% | 47.3% | 104,0%
02.Feb-15 | NE7| 2330 | 128 17337 | 805 | 14| 12| 13| 95| T77% | 7.7% | 853% | 630,8%
04-Feb-15 | NE7 530 | 102 | 17361 | 800 | 15| 13| L4 | 105 T.A% | T1% | 857% | 650,0%
05-Feb-15 | NE7 | 352,0 81| 173,71 | 799 | 33,6 | 288 | 31,2 | 745| T.% | 7.,7% [ 549% | 138,8%
06.Feb-15 | NE7 | 341,0 94| 180,39 | 798 | 321 | 275 | 298 | TL2| 7% | 7.,7% | 549% | 1389%
18-Feb-15 | NE4 | 2430 | 126 | 17368 | 555 | 1,3 11| 1,1 | 39| 182% | 0,0% | 667% | 254,5%
19-Feb-15 | NE4 | 2760 | 11,8 | 16685 | 554 | 39| 33| 33| 106 182% | 0,0% | 632% | 221,2%
11-Feb-15 | SES 1610 | 10,3 | 173,36 | 818 | 3,7| 32| 35 76| 57% | 8,6% | 513% | 117.1%
23.Feb-15 | SES| 2330 | 12,0 | 17344 | 817 | 76| 65| 70| 91| 7.0% | 85% | 165% | 282%
17.Feb-15 | NES 530 | 105 (17344 | 695 04| 04| 04| 39| 00% | 0,0% | 89.7% | 875,0%
28.Feb-15 | NES | 3410 | 1209 | 1733 | 694 | 73| 62| 65| 149 123% | 4,6% | 5L,0% | 129,2%

3. Két qua nghién ciru va thao luan

Str dung mé dun phan mém (Virtual Instrument,
V1) ham héa céc thong sé thay lyc theo chiéu chim T,
m. Céc két qua nay ciing duoc sir dung trong tinh dy
bao luc can song bd sung, da dwoc trinh bay trong
[9]. Ngoai ra, mé dun phan mém dugc xay dung mai,
trién khai &4p dung PP4 cho ty dong tinh cac hé s6 A
(k=0, 1...6), tir d6 tinh hé s6 can khdng khi Cx theo
mo hinh hdi quy da bién (cong thirc 10) trén co so:
ham hoa dir liéu tir bang theo goc gid (tir 0-180 do)
bing mo hinh da thic bac hai, theo phuong phap
binh phuong nhé nhat cac sai s6. Cac md hinh hoi
quy déu dat do tin cdy cao 99% theo tiéu chuan
thdng ké (Fisher va Schi) gitra s6 liéu dau vao va gia
tri mo hinh thu dugc. Xay dung VI du béo luc can

gi6 bd sung khi CV FN chay trén bdo Raaw (T, BN,
V) ddng thoi hién thi cac gia tri tinh dwoc theo cac
phuong phap gan ding dugc nghién ciu, 3 bién diéu
khién: chiéu chim trung binh T, m; séng gié BN va
van téc tau V, knots.

Trén Hinh 2 chi ra két qua tinh toan lyc tir céc
PP gan ding néu trén. Két qua tinh tir phwong phap
thir nhat (Cx =0,7) dwa ra c6 gia tri I6n nhat, gan
vé6i két qua dung PP thir 3 (PP Nhat Ban). Pudong
dic tinh cua PP4 (MVRM) nam giita cac dic tinh
cta cac phuong phap con lai. Tuy nhién, sau khi
khao sét cac tinh hudng khai thac khac nhau, két
qua chi ra rang: cac két qua - dac tinh can gié bd
sung tinh tir PP3 va PP4 déu thay ddi va giira bdn
dic tinh trén khong khing dinh duoc dic tinh nao
tuong dong nhat véi dac tinh nao.
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Trong Bang 1 tap hop két qua tinh Raaw cho CV
FN vai s6 liéu khai thac thuc té tau trong thang hai
nam 2015. Phan tich két qua luc can gi6 trong cac
trudng hop tau chay bao (BN cap 4-7) tai Bang 1 cho
thdy & c&c mén nudc, van toc tau, hudng gié va hudng
diéu dong tau, két qua sai khéc tinh tir cac PP1, 2 va 4
nho hon 19%,; gitra PP 1 va 3 thuong nho hon 100%,
va gitta PP3 va 4 thuong I6n hon 100%, tham chi trén
800%.

Ching ta thiy duoc tinh twong dong vé quy luat
bién déi trong cac két qua tinh Raaw cho ca bén
phuong phap: phu thudc vao Brw va van toc gié twong
dbi Vrw (trong quan van toc tau V, van téc gi6 tuyét
déi va goc gid tuyét ddi Brw) theo cong thic (3).

4. Két luan va kién nghi

Két qua nghién ctru da chi ra ring phuong phép
giai tich dir liéu hdi quy dé ham hoa cac dic tinh thuy
lyc va céc dir liéu dang bang (d6 thi) bang cac mo
hinh toan, c6 kiém tra do tin cay cua cac md hinh 1
mét phwong phap hitu ich, kha thi cho ty dong lap
trinh tinh (md phong) thanh phan luc can gié b sung.
Phan mém md phong (VI) dugc xdy dung trén
LabView c6 kha nang tich hop trong phan mém chung
tu dong tinh (du bao) luc can vo tau, chan vit trong
khai th&c khac nhau.

Két qua md phong sb theo 4 phuong phap khac
nhau, trong d6 PP4 1a phuong phap tich hop ly thuyét
va thuc nghiém c6 tinh kiém chang cho 11 dang tau,
da dua ra buc tranh twong dong giita cac PP ddi véi
CV FN: Trong cac truong hgp dugc nghién ctu, PP4
kha phti hop voi PP1 va PP2, c6 nghia 1a hé s6 lyc can
khong khi ¢ thé chon trong pham vi [0,6-0,7]. Trong
truedng hop chung, PP4 s& 1a phuong phap chon hra tot
theo su thay di cuia gié va van tdc tau tac dong toi luc
can gio bé sung.
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