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TOm tat
Bai bao dwa ra phwong phap moi dé tinh toan vj tri tau trén co sé thiét 14p va gidi cac ma
trén vong dang cao thién thé. V6i phuong phap nay, vi tri tau sé co dg chinh xac cao hon
nhiéu so véi phurong phap dwong cao vij tri cda Saint — Hilaire.

Abstract
This paper introduces the new method computing vessel position with establishing and
solving circles of altitude equal matrix. The astronomical vessel position in this method
have higher accuracy than intercept method of Saint — Hilaire.

1. bat van dé

Trong Hang hai thién van, vi tri tau la giao diém cua it nhat 2 vong déng cao (hinh 1). Tuy
nhién, do khong vé dwoc chinh xac vong déng cao trén hai do, hon niva viéc glal céac phwong trinh
vong dang cao ¢ dang lwgng giac cau kha phirc tap nén thyc tién hang hai st dung mét dwdng
tiép tuyén voi vong déng cao & gan vi tri dy doan dé thay thé, dwong nay duoc goi la dwéng cao
vi tri. Giao diém cla cac dwdng cao vi tri sé cho vi tri tau. Phwong phap nay do nha hang hai Saint
— Hilaire @& xuét, da dwoc cac nha khoa hoc tiép tuc phat trién va dwoc st dung dén ngay nay
(hinh 2).

Thyc té, sy thay thé trén da mac sai sé phwong _phap trong viéc xac dinh vi tri tau, ngoai ra
né con mac cac sai s6 khi thiét |1ap dwdng cao vi tri. Dé loai triv cac sai s6, dong th&i nang cao do
chinh x&c vi tri tau xac dinh béng thién thé, trong bai b4do nay nhém tac gia dwa ra phwong phap
tinh toan vi tri tau trén co' sé thiét 1ap va giai tryc tiép cac phwong trinh vong dang cao thién thé &
dang giai tich.

Phwong trinh vong déng cao c6 dang :

sinh; =sin @.sind +Cos ¢.cos d.cost, (1)

Trong do:
hs - 0 cao that cda thién thé sau khi da hiéu chinh;
@ — Vi d6 ngudi quan sat; 8 — xich vi cla thién thé;
t, - goc gid dia phwong cua thién thé

Néu quan sat d6 cao cua 2 thién thé C, va C, c6 dd cao lan lvot hsy, hs, & nhan dwoc hé 2
phwong trinh véi 2 n sb 1a ¢, t. Viéc gidi hé rat phirc tap, sai sb trong cac phép toan gay sai sb
I&n dén vi tri tau, thyce tién st dung phwong phap dwdng cao vi tri nhw sau: do cao thién thé duoc
biéu di&n theo ham sé hs = h(@o; Ao), khai trién ham sé nay theo chudi Taylor tai vi tri Mc(Pc;Ac)

h((oo,lo)—h((oc,lc)"‘( ) Aq)—i—( ) AL+ T (Ap,AN)
B6 qua thanh phan vé cing bé bac cao f( Ap, AA) va dat Ah=h(@o, Ao) — h(e@., A.), dong thai
tinh cac dao ham riéng ctia d6 cao h theo gia tri @, A tai Mc nhan dwgc dwong cao vi tri [1].

Ah=cosA,.Ap +sinA.sing.AL
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Day chinh la dudng tiép tuyén voi vong dang cao thién thé gan Mc, thanh phan bac cao
f( Ap, AA) la sai sb cha phwong phap dwdng cao vi tri Saint — Hilaire. Ngoai ra khi dd giai duong
cao Vi tri trén hai d& con mang nhirng sai sb khi vé Ac, Ah. Nhitng nguyén nhan trén gay ra sai s6
khéng nhé déi vé&i vi tri tau xac dinh.

Nt

vi tri that

----- vi tri xac dinh

Mc

MC /// \\
duong cao vi tri vong ding cao
Hinh 1. Vi tri that va vj tri xdc dinh bdng
phwong phap dwong cao vi tri. Hinh 2. Bwong cao vj tri trén hai dé.

2. Thiét lap phwong trinh vong dang cao thién thé bing ma tran vector va phwong
phép tinh toén vi tri tau theo matran vong dang cao:

Trong hang hai thién van, vong déng cao thién thé dwoc biéu dién dwéi dang phwong trinh
(1). Nném téc gia xay dung vong dang cao bang ma tran vector:
Xét hé toa dd vudng goc (OXYZ), thién cau cé ban kinh R bat ky (chon R=1), thién thé C
(hinh 3) c6 toa dé nhw sau:
X=C0S0.COSt,
C :{ y=co0sd.sintg

zZ =sind
uuu

OC—XI+yj+Zk

Trong do: e rr rr
i.j=jk=ki=0
r r r
il =[3[ =l =1
X =cos¢@.cosi
Thién dinh Z (X; Y;Z) c6 toa do: Z :qY =cosg.sind
Z =sing
X
. l'l'll/. . lw .
Suy ra: OC:ly|; OZ:Y Hinh 3. Thién c4u trén hé toa dé vudng géc.
z Z

Phwong trinh vong dang cao:
0C.O7 = R.R.cos(90° — hy) = sinhs
(xi+y.j+2k)(Xi+Y.j+2Zk)=sinh,
X.X +VyY +2.Z =sinhg

Néu thay toa dé cau cla thién thé va thién dinh ngwoi quan sat vao phwong trinh giai tich
sé thu dwoc phuwong trinh vong cao dang (1):
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C0SJ.COSt5.COSP.COSA + C0SJ.SiNte.COS@.SINA + Sind.sing = sinhg;
C0S6.C0S@.(COSts.COSA + Sintg.SinA) + sind.sing = sinhg;
€0SJ.C0S¢.COSt, + Sind.sing = sinhg;

Mat khac, gia st thién thé C; bat ky c6 toa d6 (x;; yi; ) trén thién cau, vi tri ngwdi quan sat
Z(X;Y; Z) |a giao diém cla cac vong dang cao

X;. X +VY..Y +27,.Z =sinhg;

Trwdng hop quan sat dd cao 2 thién thé, ma tran vong dang cao thu dugc:

X, Y, z;||X sinh,

X, Y, z,||Y |=]sinh,
XY Z||Z 1
Giadi ma tran trén tim dwoc 2 nghiém két hop v&i vi tri dw doan cho vi tri chinh xac My(X, Y,
Z)
Trwong hop téng quat, quan sat n >2 thién thé thu dwoc ma tran sau:
X1 Y. 71 X sinh:
X2 Y, 22 Ty |- sinh:
Z
Xn Yo Zn sinh,

Phwong phdp gidi truc tiép :

AX =B

A'A X = A'B

(@AY AA X = @A) 'AlB

X = (A'A)"IAlB
Trong do : .
: ma tran toa d6 vudng goc cla thién thé
: ma trén toa do vudng goc cua thién dinh ngudi quan sat
: ma tran do cao thién thé

: ma tran chuyén vj ctia A
(A"A)™" : ma tran nghich dao cia (A'A)

t

> WX >

Theo phuwong phap tryc tiép sé tinh toan dwoc nghiém cla ma tran vong dang cao. Tuy
nhién, trong thuc té d6 cao thién thé ludn chiu tac dong cua sai sb, dan dén cac vong dang cao sé
khéng giao cat tai mot diém ma sé cit nhau tirng d6i mét. Dé tinh toan vi trf téi wu nhat st dung
phwong phap giai gian tiép.

Phwong phdp gidi gian tidp :

Khi c6 sai sb tac dong dén do cao thién thé hs phwong trinh vong déng cao c6 dang
Xi.X +Y;Y +zi.Z =sinhs; + g;

Nghiém tdi wu clia bai toan théa man diéu kién tdng binh phwong sai sb nhd nhét :

n n
S=Y¢&f Z(xi.X+yi.Y ﬁin.Z—sinhsi)2 min
i=1 i=1

S dat gia tri nhd nhét khi : [2]
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§_>S< =0 i%1><i.(><i.x +vy.Y +z.Z —sinh;) =0
=> as n -
pal 0 El Yi-(i. X + 1Y +z.Z —sinhg, ) =0
oS n .
¥ - 0 Elzi.(xi.x +v;.Y +z.Z —sinh;) =0
" n n n ] " n . W
> x? 2 XiYi X XiZi > xi.sinhs
i=1 i=1 i=1 X i=1
=> n no, n n .
Xxiyi  Xvyi  Xzivi||Y |=|Zvyisinhg
i=1 i=1 i=1 i=1
n n n Z n .
Yoxizi Xziyp  Xzf 2 zisinhg

Giai ma tran va chuyén déi toa do vubng goéc (X; Y;Z) sang hé toa d6 dia dv nhw sau:

tgu——Z @ = arctg Z
- 2 2 - 2 2 a2
X24Y?E _ JXZ1y?).a-e?)
Y Y
tgA = — A= tg —
g ” arch
Dz
@ = arctg
- J(oF + pZ).(1- e?)
A = arctg

x

D =Sxtryira? =S (T ziy)’ — Ty (Zxizi)? — 2 22 (2 xiyi)® +
2(Z xi.yi) (2 xi.zi) (T zivy;)

Dy =X xisinhi (2 y2.X 22— (T yi-Zi)Z) =Y y;sinhi (2 xi.y;.X 22 — 2 xi.zi. 2 Vizi) +
Y zisinhi(Z xiyi.X ziyi — 2 xizi.2 YY)

D, = X yisinhi(TxP.X 28— (X xi-zi)?) =% zisinhi.(T zi.y £ xF — T xi.yi.E xiezi) +
¥ xisinhi (T ziyi-X zixi — 2 xiy;.2 z£)

D, = X zisinhi (T Y22 22— (2 vi-zi)?) =% xisinhi (T zixi-Z y2 = £ ziyi.E xioy;) +
T yisinhi(Z xizi.-X xiVi — 2 ziyi. 2 xf)

X = ﬂy _ E,Z _ Dbz
D D D
(€®1a dé léch tam cuia md hinh ellipxoid tréi dét theo hé trdc dia WGS — 84 )

3. Két luan

Ngay nay v&i tién bd cia khoa hoc ky thuat, dic biét 1a sy phat trién vwot bac cia cong
nghé thong tin d& cho phép giai nhitng bai toan c6 khoi Iuo’ng I&n cac phép tinh siéu phic tap
trong thei gian ngén. Sau nhiéu nam nghién cru, nhom tac gia da xay dwng nén mét phwong phap
m&i — x&c dinh vi tri tau bang phwong phap ma tran vong déng cao trong hang hai thién van.
Phwong phap ma nhém tac gia da trinh bay & trén khéng nhitng chac chén cho vi tri tau xac dinh
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chinh xac hon phwong phap dwong cao vi tri cda Saint — Hilaire ma con dwec (rng dung vao cac
chuong trinh cling nhw phdn mém tin hoc giup ngudi st quan hang hai thao tac xac dinh vi tri tau
mot cach nhanh chéng va hiéu qua nhét.
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GIAM HAM LUQNG NOx TRONG KHI THAI CUA DPONG CO DIESEL BANG
THAP PHUN NUOC BIEN CO HAM LUONG KHI CHLORINE CAO
REDUCE NOx IN EXHAUST GAS OF DIESEL ENGINE BY USING SEA WATER
WITH HIGH CHLORINE CONCENTRATION

TS. TRAN HONG HA
Khoa May tau bién, Trieong DHHH
TOm tat

Bai bdo dé cap t&i phuong phap st dung thédp phun nwéc bién c6 ham luong khi
Chlorine cao dé xir ly NOXx trong khi x& cda déng co diesel. Nuéc bién duoc dén vao
thiét bj dién phan dé tao ra ham lwong khi Chiorine cao, sau dé dwoc phun trong thap
nwéc dé xwr ly NOx. Cac két qua thi nghiém cho thdy ham luong NOXx c6 thé gidm t6i
20% tuy theo tai cda déng co diesel.

Abstract

In this study, experiments were performed with sea water spraying in the scrubber to
remove NOx in exhaust gas of diesel engine. The sea water was pumped into a
electrolysis cell in where it was electrolyzed and increased chlorine concentration, then it
sprayed in the scrubber. The results show that the NOx removal efficiency of this
scrubber up to 20% depending on the engine loads

Key words: electrolysis cell, Nox, scrubber

1. bat van dé

Ngay nay & nhiém méi trwong ngay cang tré thanh mét van dé nhirc nhébi véi con nguoi.
Trong d6 mdt phan khéng nhd nguyén nhan c6 ngudn gbc tir khi thai déng co. Bong co Diesel
dwoc cong nhan c6 nhiéu wu thé vuot tréi nhwng van ton tai nhiéu nhwoc diém & khia canh moi
trwdng, d4c biét la viéc thai NOx. Nguwoi ta da va dang nghién ctru nhiéu phwong phap khac nhau
dé gidam NOx, nhw phwong phap EGR, xuc tac, ... N6i chung méi phwong phap déu cé nhung wu
va nhuoc diém nhét dinh. Mot sb héa chét da duoc str dung nhw 1a hap thu hodc céc tac nhan oxy
héa dé loai bd hoéc tiéu hily NO, NO,, NOx, SO, trong cac thap phun hod chét [1]. Nhirng loai héa
chat nay c6 gia thanh cao va kha tdén kém. Trong bai bao nay tac gia trinh bay mét phwong phap
str dung mot thap phun nwéc cé ham lwgng khi Cl, cao dwgc phun vao khi xa ctia déng co diesel,
phwong phap nay lam gidm ndng dé NO trong khi thai véi hiéu qua cao.

2. Nguyén ly giam NOx

Qué trinh dién phan 1a qua trinh gay ra mét phan ng héa hoc xay ra bang céach truyén mét
dong dién qua mét chat hodc hén hop cac chét, nhat 1a & dang 16ng. Dién phan dan dén sw phan
hdy caa mét hop chét thanh cac nguyén t ctia né. Trong thi nghiém nay st dung mét thiét bi dién
phan gém co hai dién cuc, dién cuc dwong (anode) va mét dién cwe am (cathode), dwoc nhung
vao trong nwéc bién. Hai dién cuc dwgc ndi voi mot nguon dién mot chiéu (DC). Binh chtra nwoc
bién c6 thé tich 10 lit. Mang ngan cla thiét bi dién phan nay dwoc ché tao bang vat liéu Teflon, cac
dién cwe dwoc lam bang sat hop kim. Khi mét dong dién truyén qua nwéc bién, céac ion CI, di
chuyén dén cuc dwong, méat dién tlr dé tré thanh khi Clo. Trong khi dé, céc ion natri, Na*, dwo’c
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