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Tom tat

Trong qua trinh khai thac tau, viéc si dung phan
mém tinh todn tiéu thy nhién li¢u sé gitp cho chu
tau va cac sy quan, thuyén vién dé dang tinh toan,
kiém soat muc tiéu thy nhién ligu cia déng co
diesel tau thuy. Trong ngi dung bai bao gigi thiéu
két qua xay dung phan mém tinh todn mazc tiéu thy
nhién ligu déng co diesel chinh tau thuy Khi c6 xét
dén danh hwong tong hop cua tinh trang vé tau,
chan viz va diéu kién khai thAc.

Tir khéa: Phan mém tinh toan nhién ligu, mec tiéu
thy nhién liéu, déng co diesel chinh, tinh trgng vo
tau va chan vit, dieu kién khai thac.

Abstract

During operation of the ship, the fuel calculation
software will help ship’s owners and operators
easily to calculate and control the fuel
consumption of the engines. In this article was
introduced the result of building of the fuel
calculation software of the main marine diesel
engine under influences of ship s hull, propeller
and operation conditions.

Keywords: Fuel calculation software, fuel

consumption, main diesel engine, ship’s hull and
propeller condition, operation conditions.

1. Pit van dé

Viéc tinh toan dinh muc tiéu thu nhién liéu cho
dong co diesel chinh tau thuy mot cach chinh xac hoac
gan sat muc tiéu thy nhién liéu thuc té trén tau ludn la
mong mudn cta cac nha quan ly va chu tau trong diéu
kién chi phf nhién liéu chiém ty 1& ngay cang cao trong
téng chi phi khai thac tau. Hién tai ciing da c6 mot s6
chuong trinh tinh muc tiéu thy nhién liéu cho dong co
diesel chinh tau thuy, tuy nhién cac chuong trinh nay
hau nhu chua xét dén diy du anh huong cua cac yéu
t6 dén mirc tiéu thy nhién liéu cia dong co. Chinh vi

vay, viéc xay dung mot phan mém tinh toan ¢ xét dén
anh huong tong hop cua cac yéu td khai thac dén dong
co s& dua ra sb liéu vé muc tiéu thu nhién liéu sat véi
thuc té hon.

2. Phuwong phap nghién cuu

Pé thuc hién muc tiéu nghién ctu, phuong phap
nghién ctu ly thuyét, phan tich, thong ké va thu thap,
xtr ly s6 liéu da duoc sir dung, cu thé:

- Nghién ciru ly thuyét dugc sir dung dé phan tich,
tong hop cac yéu t6 anh huong dén muc tiéu thy
nhién liéu cta dong co diesel chinh tau thuy trong
qua trinh khai thac, déng thoi dua ra cac hé sb hiéu
chinh dic trung cho cac anh huong nay. Cac hé sé
hiéu chinh la c&c ham phu thugc vao thoi gian khai
thac tau, tinh trang ky thuat ctaa vo tau va chén vit,
diéu kién hanh hai, yéu t6 khi hau, loai nhién liéu sir
dung, trong tai tau,...

- Viéc thu thap céc sb liéu thong ké trong qué trinh
khai théc thuc té dugc sir dung dé hra chon gia tri cac
hé sé thuc nghiém trong cac biéu thirc cua cac hé sé
hiéu chinh.

- Ly thuyét 1ap trinh va cac ky thuat xay ding phan
mém duoc sir dung dé xay dung phan mém tinh toan
lugng nhién liéu tiéu thu cho dong co chinh dya trén
ngon ngir 1ap trinh MATLAB.

- Cubi cuing, viéc chay thir nghiém phan mém dua
trén bo s lieu khai thac thuc té trén mot tau cu thé
duoc thyc hién nham danh gia tinh 6n dinh, kha ning
xir Iy cia phan mém ciing nhu d6 tin cay caa mé hinh
tinh da xay dung duoc.

3. Ngi dung chinh

3.1. Co sé tinh todn mac tiéu thu nhién ligu
dong co diesel chinh tau thiiy khi xét dén danh
hwong tong hep ciia cac yéu to

Viéc tinh toan tiéu thu nhién liéu cho dong co
diesel chinh khi tau hanh trinh trén bién dugc xuét
phét tir biéu thire tinh mue tiéu thy nhién liéu theo cac
s6 liéu thur nghiém xuit xudng dong co.

SO 67 (8-2021)



KHOA HQC - CONG NGHE

TAP CHi ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

Mot céch Iy thuyét, & diéu kién lam viéc dinh muc,
lwgng nhién liéu tiéu thu cho dong co diesel chinh cua
tau theo ngay dugc xac dinh theo biéu thic [6]:

geo X NeO

G20 =" 1000

Trong d6: geo |2 suat tiéu thy nhién liéu dinh muc
ciia dong co chinh & ché do thir dong co trén xudng
(kg/hp.giod); Neo & cong suat dinh muc cia dong co
chinh (Maximum Continuous Output - MCQ) khi thir
dong co trén xudng (hp); Gnwo 1a lugng nhién ligu tiéu
thu cho dong co diesel chinh mdi gid twong ng Véi
ché @6 1am viéc dinh muic ciia dong co trong didu kién
thir nghiém (kg/gio).

Tuy nhién trong diu kién van hanh thyc té, khéng
phai lGc nao tiéu thu nhién liéu cho diesel chinh ciing
gidng nhu khi thir dong co trén xuong do c6 mot sb
khéc biét vé ché do lam viéc cua dong co, trong tai
hang hod (hanh khach), tinh trang ky thuat cua vo tau
va chan vit, diéu kién khai thac (diéu kién mat bién,
thdng s6 moi truong, loai nhién liéu st dung,...) so voi
diéu kién thtr xuat xuong. Chinh vi véy, dé xac dinh
lugng tiéu thu nhién liéu cho dong co chinh st vai
thuc té thi trong biéu thuc tinh toan (biéu thic (1)) can
phai dua thém vao cic hé s6 hiéu chinh dé danh gia
anh huong cua nhiing su khac biét nay. Khi do, biéu
thac tinh toan mac tiéu thu nhién liéu cho dong co
diesel chinh (1) c6 thé dugc viét lai nhu sau:

x 24(tin/ngay), (1)

x 24 = e
1000

3

= 160% x [r:] x24x(1+Y k) (tan/ngay),  (2)

Trong d6: n va no lan luot 1a téc d6 quay cua dong
co chinh (vong/phut) & diéu kién hanh trinh thuc té va
khi thir dong co trén xuong; ki la cac hé sé danh gia
anh huong tong hop cua cac yéu té ké trén dén luong
nhién liéu tiéu thu cia dong co. Biéu thic (2) c6 thé
duoc viét:

— GNLU
#1000

(tin/ngay), 3)

Trong do: ty s (n/ng) dénh gia anh huong cua ché

d6 lam viéc cuia dong co; ki 12 hé s6 xét dén anh huong
cua tinh trang k¥ thuat vo tau, do nhan phang, sach
ctiia bé mat chan vit; kz 12 hé sé danh gia anh husng
ctia diéu kién hanh hai; ks 1a hé s danh gia anh huong
cta diéu kién méi trudng; ks 12 hé s6 ké dén sy khéc
biét vé gid tri nhiét tri thap Qu cua nhién liéu sir dung
so va&i nhién liéu thir nghiém dong co trén xudong; Ks
Ia h¢ sb danh gia anh huong cuaa chiéu chim cua tau
do sy thay ddi cua lugng hang hoa (hanh khéch) ma

3
X(n] x 24 x (L+k, +k, +k; +k, +k)
nO
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tau mang theo.

Céc hé sb hiéu chinh k; duoc xac dinh dua vao cac
biéu thirc ly thuyét két hop vai thuc nghiém, cu thé:

- Hé sb danh gia anh huong cua tinh trang ky thuat
Vo tau, chan vit k; dugc xac dinh theo biéu thirc [1, 2,
6]:

= rX@— (4)

Trong d6: kg 1a hé s6 bo sung cong suat can thiét
cho dong co dé khic phuc sy ting thém sirc can cia
tau; kr 1a hé s6 danh gia mirc do ting cong sut yéu
cau cua dong co do sy ting thém sirc can cua vo tau
sau thoi gian khai thac tinh tir khi tau xudng da,

0,0012Ty,
k, =1+17(L-0,411 ) v&i T 12 thoi gian tinh tir

Two la h¢ s6 danh gia
Mo

muc do ting cong sudt yéu cau cia dong co do su
giam hiéu suat 1am viéc cua chan vit sau khoang thoi
gian khai thac, v&i 1 Va npo lan luot 12 hiéu suat coa
chan vit tai thoi diém hién tai va khi tau méi xuét

khi tau xudng da (thang);

xuong. Hé sé Two duoc xac dinh theo dd thi thuc
Mo

nghiém [3, 6 ].

- Hé s6 danh gia anh hudng cua diéu kién hanh hai
k> dugc xac dinh theo biéu thic [6]:

ko = kw— 1, (5)

Trong dé: ky 12 hé sb ting cong sudt dong co dé
khéc phuyc su tang thém cua sirc can do diéu kién song,
gi6, dugc xac dinh theo biéu thuc thuc nghiém [1, 6]
phu thudc vao cac kich thudc hinh hoc co ban cua tau
(chiéu dai L, chiéu rong B, chiéu chim T, luorng chiém
nuéce D,...), tri s6 Froude cua tau, cp séng, cap gio,..

- Hé s danh gia anh huong cua diéu kién khi hau
ks duge xac dinh theo biéu thirc [7]:

A S PR O

P-b (289)"" P
735 ( T )

Trong d6: P (mmHg) la 4p sudt méi trudng; b
(mmHg) 1a &p suét riéng phan ciia hoi nudc tai nhiét
d6 khai thac hién tai; T (K) Ia nhiét do khdng khi trong
budng may khi tau hanh trinh.

- Anh huong caa nhién ligu sir dung dén kha nang
phét ra cong suat cia dong co dugce danh gia qua hé
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s6 higu chinh k4 theo biéu thirc [3, 4]:

_Quo
Q.

K, -1 7

Trong d6: Qu (kJ/kg) 1a gia tri nhiét tri thip cua
nhién liéu s dung hién tai; Qno (kJ/kg) la gia tri nhiét
tri thip cua nhién liéu st dung khi thir xuit xuéng
dong co.

- Hé s6 danh gia anh huong cua su thay ddi chiéu
chim cua tau ks dugc xéac dinh theo biéu thic [2, 5]:

1 @)

k, = -1

1—0,25><(Q— ]
Q

0

Trong d6: Qo la muc trong tai danh nghia (DWT)
cua tau (tan); Q 1a trong tai hang hoa (hanh khach)
thuc té ma tau chuyén cho (tan).

Phuong trinh (3) véi cac hé s6 thuc nghiém ki sau
khi xay dung xong di dugc sir dung dé tinh toan cho
mot tau cu thé. Két qua tinh toan duoc so sanh véi sb
liéu tiéu thu nhién liéu thuc té do dugc trén tau véi sai
s6 1a 3,38%.

3.2. Xay dng phan mém tinh toan meec tiéu the
nhién ligu dong co diesel chinh tau thuy
3.2.1. Xay duwng so dé thudt toan

Bai toan xac dinh lugng nhién liéu tiéu thu cho
dong co diesel chinh tau thuy khi xét dén anh huong
cta cac yéu t khai thac duoc tién hanh theo so do
thuat toan Hinh 1.

Céc dir liéu dau vao can thu thap bao gom: théng
s6 ky thuat cua tau va cia dong co chinh theo hd so
thiét ké (cac thong sb hinh hoc thiét ké cua tau: L, B,
T, Qo, D, npo, toe do tau theo thiét ké Vo; cac thong sb
thir xuat xudng dong co: Neo, No, QHo, Jeo, Gnuo,...),
thoi gian tir sau khi tau xudng da T, théng sé theo
hanh trinh thyc té (Q, V, 1p, N, Qw....), Cac thong sb vé
diéu kién khi hau hai duong (cAp séng, cip gid, &p suit
va d6 4m moi trudng, nhiét do budng may,...), thoi
gian hanh trinh, quang duong hanh trinh,...

3.2.2. Lwa chen ngdn ngi xay dwng phan mém

Dé phuc vu cho viéc xay dyng phian mém theo yéu
cau dat ra, hién nay c6 thé sir dung nhiéu ngdn ngi
khéc nhau nhu JavaScript/Java, C#/C/C++, Python,...
Tuy nhién, cac ngdn ngir nay doi hoi ngudi s dung
can c6 kién thuc chuyén sau va kinh nghiém lap trinh.
Quen thudc hon ngudi dang ¢6 thé sir dung bang tinh
Microsoft Excel, tuy nhién trong Microsoft Excel
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- Nhap théng sé tau
- Nhap théng sé va
diéu kién khai thac

- Binh dang
- Quy chuan

- Tinh toan cac hé s6

- Tinh mtrc tiéu thu
nhién ligu cia dong
co diesel chinh

Hinh 1. So dé thudt todn xdc dinh Iwong nhién ligu
tiéu thu cho dong co diesel chinh tau thuy

khong hd trg nhiéu cong cu va chirc ning tinh toan
phirc tap. Thém nita, chuong trinh d& bj can thiép, thay ddi
lam anh huéng dén két qua tinh toan. Ngoai ra,
phwong phép va cong thirc tinh toan c6 thé d& dang
duoc truy cap nén kho gitr duoc tinh bao mat va ban
quyén cua ngudi xay dyung chuong trinh. Trén co s&
phan tich cac ngdn ngir, cac g6i phan mém hién co,
nhém tac gia quyét dinh lra chon ngdn ngir lap trinh
MATLAB dé giai quyét bai todn duoc dit ra ban dau.

MATLAB la viét tit cua “Matrix Laboratory”, day
1a ngdn ngit 1ap trinh cao cap thé hé thir 4 cua tap doan
phan mém MATHWORKS, véi cac tinh ning co ban:

- Cung cap cac thuat toan c6 kha niang tinh toan
céc con s6 va phét trién tng dung;

- Cung c4p cac ham toan hoc phé bién nhu dai sb
tuyén tinh, bo loc, t6i wu hoa, tich phan, théng ké,
phan tich Fourier va giai cac phuong trinh vi phan
binh thuong;

- Cung cép do thi dé hién thi hinh anh dir liéu va
cong cu tao dd thi;

- Cung c4p cong cu phat trién nang cao kha ning
bao tri chat lwong ma va ti da hiéu suét;

- Cung cap cbng cu xay dung cac tng dung;

- Cung cip ham dé tich hop thuat toan véi cac tng
dung bén ngoai va ngdn ngit 1ap trinh khéc,...

MATLAB c6 thé tich hop véi Java va C/C++,
nguoi lap trinh ¢6 thé thuc hién tat ca khéi lugng cong
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viéc khong phai bang sb ciia minh bing cac ngdn ngi
nay va goi ching tir MATLAB. MATLAB ciing dé
dang twong tac v6i Microsoft Excel dé nhap/xuét dir
liéu tinh toan. Mot diém quan trong nira la giao dién
clia chuong trinh rat than thién véi nguoi sir dung.

Do gi6i han ctia pham vi bai bao ciing nhu tinh bao
mat nén phan ma nguon ciia phan mém tinh toan tiéu
thu nhién liéu cho dong co diesel chinh khong dugc
giai thiéu ¢ day.
3.2.3. Gigi thigu phan mém tinh toan mirc tiéu thy
nhién ligu dong co diesel chinh tau thiy

Sau khi chay chuong trinh, giao dién chinh cua
chuong trinh hién ra cho phép ngudi st dung nhap cac
s6 liéu dau vao bao gom céc thdng sb ki thuat cua tau
va ciia dong co diesel chinh, cac thong sé khai thac
(théng s6 quan sat),... (Hinh 2). Pon vi do cia mdi
dai luong vat 1y dugc an dinh trudce va hién thi trén
giao dién gitp nguoi st dung khdng bi nham Ian vé
thir nguyén 1am anh huong dén két qua tinh.

O day can luu y thém: quing duong quan st la

quang duong c6 tién hanh thyc nghiém, thu thap céc
thong s quan sét (théng sé khai thac) cua tau, théng
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thuong quéng duong quan sat s¢ 1a khoang cach hanh
trinh cua tau ma trong dé cac thong s quan sat bao
gom ché do khai théc cua dong co va cua tau (téc do
quay dong co, trong tai tau), diéu kién khi hau (nhiét
do, &p suat moi truong), diéu kién mat bién (cap song,
cap gi6,...) 6n dinh hodc thay dbi khong dang ké,
quéing duong quan sat chi dugc sir dung dé tham chiéu,
khéng phai 1a mot thanh phan trong mé hinh tinh toan.
Thoi gian quan sat la thoi gian ma tau hanh trinh
tuong (ng v&i quang dudng quan sat da chon. Thoi
gian quan sat duoc sir dung dé tinh toan, quy ddi lugng
nhién liéu tiéu thu ctia dong co chinh theo ngay. Céc
sb liéu duogc thu thap trong thoi gian quan sét, bao
gom thdng sé khai thac cua dong co va cua tau, diéu
kién khi hau, diéu kién mat bién,... va ca s liéu do
lwong nhién liéu tiéu thu thyc té trén tau. Do diéu kién
khi hau, song, gi6 & mdi ving bién va tai mdi thoi
diém thay d6i khac nhau nén dé tang do chinh xéc, can
chia nho thoi gian quan sat cia moét ngay ra thanh
nhiéu khoang sao cho trong khoang thoi gian d6 théng
s6 khai thac cua tau, didu kién khi hau, séng, gio,...
khong thay d6i hodc thay doi it nhat.

& FCP Fusl Censumption Caleulation Program

THENG S KT THUAT
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Chng sult 3k mire ) |20 Hiku subt chin v thidt b (%) 0
Vibng quay ik mirs (wiph). 179 The ab thadt ké (koots) 142
Chilu dai thu (m): Mhit trf mhién Bu S8u chudn (M) a24s0
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Lugmg chim nube (M3): 4918715 Sullt ti2u hao nhién Ku (gha.h) 3187
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Hiky subt chin v (%) &4 Titrong sty Wy 33 yng 0.987
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RESET
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Hinh 2. Giao dign chinh ciia phdn mém tinh toan maec tiéu thu nhién ligu dong co diesel chinh tau thuy
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THONG 56 K¥ THUAT
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Cong sudt ainh mirc (hp): [ 420p Hiéu sudt chén vt thiét k (%)
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KET QUA TiNH TOAN

CAC HE 56 ANH HYONG

K1 (&
K2. KS:

K3

CHUONG TRINH TiNH TOAN M(PC TIEU THU NHIEN LIEU
‘ DONG CO CHINH TAU THUY

THONG S0 QUAN SAT

Vbng quay khai thac (v/ph): cép séng
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I

RESET

I
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Hinh 3. Giao dién thdng bao 16i khi nguwoi si dung nhdp sai di ligu

Sau khi d4 thu thap va nhap day du dir liéu, nhan
nat “TINH TOAN”, két qua s& duoc hién thi trén man
hinh bao gom gi4 tri cua cac hé sb hiéu chinh k; va
mic tiéu thu nhién liéu caa déng co diesel chinh theo
ngay Gy (tin/ngay). Phan mém s& phat canh béo cho
ngudi sir dung néu trong qué trinh nhap dix liéu tinh
toan cd sai s6t vé dinh dang, gié tri sb liéu khéng pha
hop véi thuc té (chang han cap séng qua 16n vuot qua
thang do, nhiét d6 budng may qua cao hozc qua thap,
cac kich thugc hinh hoc cua tu hoic mbi quan hé vat
Iy giita cac kich thudc nay bat thuong,...) (Hinh 3).

CHUONG TRINH TINH TOAN MU'C TIEU THU NHIEN LIEU |
DONG CO CHINH TAU THUY

T

o b Pl

Hinh 4. Luu két qud ra file Excel
Céc két qua tinh toan c6 thé duoc trich xuét ra file
Exel dé phuc vu cong tac luu trir, thdng k&, in 4n, lap

béo c4o,... Dé luu két qua tinh toan, nhan nat “LUU
KET QUA” (Hinh 4).

Pé thuc hién chu trinh tinh khac, nhan nat
“RESET” dé x0a c4c thdng sé da nhap cua lan tinh
trude va nhap lai (Hinh 5).

CHU'O'NG TRINH TiINH TOAN MUC TIEU THU NHIEN LIEU
PONG CO CHINH TAU THUY

e K T

e

s

el ngad i e )

Hinh 5. Reset lai chwong trinh
4. Két luan

Trong qué trinh khai théc tau, viéc xac dinh nhanh
choéng, chinh xac muc tiéu thu nhién liéu cho dong co
diesel chinh tau thuy c6 ¥ nghia quan trong di véi
chu tau cling nhu v&i nguoi van hanh. Chinh vi vay,
viéc cung cap cho chu tau va cac sy quan, thuyén vién
mot phan mém tinh toan hiéu qua la can thiét. Trong
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nghién cau nay nhom téac gia da xay dung thanh cong
phan mém tinh toan muc tiéu thu nhién liéu cho dong
co diesel chinh c6 ké dén anh huéng téng hop cua céc
yéu t6 khai théc, tir 6 vira ¢ thé nang cao d6 chinh
xé&c tinh toan vira tiét kiém thoi gian, cong suc cho
ngudi st dung. Phan mém c6 giao dién than thién véi
nguoi ding, khong doi hoi ciu hinh manh cia méay
tinh, qué trinh chay thir nghiém cho thay tinh 6n dinh
cao, khdng phat sinh 15i. Phan mém duoc thiét ké dudi
dang ma ngudn ma, cho phép kha ning mé rong, phat
trién thém trong twong lai.

Két qua chay phan mém theo md hinh tinh toan
xay dung duoc di dugc so sanh véi s6 liéu tiéu thu
nhién liéu thuc té do dwgc trén mot tau cu thé, cho sai
s6 3,38%, day la muc sai léch chap nhan dugc trong
khai thac tau. Tuy nhién, day méi chi la nhitng két qua
bude dau, trong thai gian téi can thir nghiém thém trén
mot s6 loai tau khac nhau dé c6 thé hi¢u chinh mé hinh
dat d6 tin cay cao hon.

Loi cam on
Nghién ctru nay duoc tai trg boi Truong Pai hoc
Hang hai Viét Nam trong dé tai ma sb: DT20-21.12.
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