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TOM TAT
Bai bdo trinh bay phirong phdp tinh todn tir truong Trdi Pat dé vmg dung cho hé thong tiéu tir
trén tau quan sw. Xay dung chicong trinh phan mém tinh todn tir truong Trai Pat cho hé thong
tiéu tir trén tau. Tap trung nghién citu sdu vé cdch thire tinh toan dang dwoc dp dung rong rdi
hién nay dé tinh todn tir truong cho hé thong tiéu tir. Tir nhitng nghién cvru nay la co sé quan
trong dé thiét ké hé thong tiéu tir cho tau quan su.

Tir khéa: Tir trudng Trai Dét; Thiét bi tiéu tir cho tau; Tinh toan tir truong Trai Dit.
1. MO PAU

Dé dam bao an toan cho tau quan sy khi hoat dong trong viing c6 bd tri thity 161 va cac béi vat
can duoc trang bi ngoi tir trudng va cac cam bién do tir trudng 1a phai khir tir cho tau dé giam tir
truong moi trudng xung quanh tau so mai truong vi tri khi khong c6 tau. Viée bé tri thiét bi tiéu
tir di ciing tau dé khir tir truong cam tng cia tau dé giam nguy co phat nd thuy 16i va tranh su
phat hién cia dau do tir truong cta ngu 16i 13 vo ciing quan trong trong viéc bao dam an toan cho
tau quén sy. Muc dich chinh cda bai bao nay 1a gidi thi€u mot moé hinh tinh toédn tur truong Trai
Dét nhim chuén bi cho phan tich ki cang hon vé mot phuong phéap khir tir cho tau quén su.

2. NOI DUNG

C6 thé néi tir truong Trai Dt 1a truong tur xudt hién do tinh chét tir cua vat chat Trai Dét hop
thanh tao ra. TUr truong Trai DAt ton tai tir trong 1ong Trai Pat dén khong gian rong lon bao
quanh Trai Pat. Tur truong Trai Pit duge coi nhu mot ludng cuc tir tmong, v6i mot cuc gan cuc
bic dia 1y va cuc kia gan cyc nam dia ly. Co thé coi duong thang noi hai cyc tao thanh mdt goc
khoang 11,3° so véi truc quay cua Trai D4t va n6 dao dong khoang 0,2 d6/nam.

V& mit téng thé tir truong Trai DAt 1a mo phong tir trudng xung quanh mot qua cau nhidm tir,
hay chinh 1a mdt ludng cuc nghiéng nhu trong hinh 1 duéi day.
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Hinh 1. Cuec tinh tir truong Trdi Pat.
Cuong d6 cam Umg tir trén bé mat Trai Dat thay doi tu xap xi 30000 nT gan xich dao dé:n
60000 nT gan hai cuc. Dac biét, c6 mot vung cuong do thap trai ,déi trén vi d6 50 do Nam dén
duong Xich dao va kinh d6 tir 90 @6 Tay dén 45 d6 Pong duoc bict dén la Viung Di thuong Nam
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Dai Tay Duong. M6t vang Di thudng cao 6 10 dg Béq va 100 d6 Bong, va hai vang nay cho thiy
rang khong chi truc tir bi nghiéng, ma né con khéng han xuyén qua tam Trai Dat [1].

Hién nay, trén thé gidi sir dung pho bién hai mé hinh tinh tir trudng, do 1a:

< M6 hinh trgc‘mg qudc té (IGRF- international Geophysical Reference Field) do Hoi Pia tir
va Cao khong quoc té (IAGA) thong qua.

'02* M0 hinh trudng toan cau (WMM-World Magnctic Model) do Cuc Dia chét My va Cuc dia
chat Anh xay dung.
2.1. Tinh cac thanh phén cia truong tir Trai dat

Twong tu nhu trong phuong phap phén tich diéu hoa cau, khi ké t6i ca phan truong c6 ngudn
gbc bén ngoai Trai dét, thi biéu thirc thé c6 dang gay ra nhu sau:

int

N (m)+1
V(r,0,4)=R ZZ( j N (m)(cose)( 'cos(mg) +h{" sin(m¢))
k=0 m=0

1)
ot K Ny (m)
+Re Y. Z[RLEJ P (m) (C0S6) ( g¢° cos(mg)+h™ sin (m¢))

Trong biéu dién trén chu01 thir nhit ing véi phan treong ngudn goc bén trong, s6 thir hai ng
v6i phan truong c6 ngudn gdc bén ngoai, nghia 1a K, 1a bac khai trién ciia thé Gmg véi ngudn
bén trong va K
tr duge xdc dinh tur biéu thirc V qua cac dao ham tuong tng. Thanh phan bic X, dong Y va
thanh phan thang ding Z, thanh phan nam ngang H dugc xac dinh nhu sau:

10V(r,0,9) & (&jﬂk(mm dP" ;) (cos6)

int

ot 12 bac khai trién cta thé tmg véi ngudn bén ngoai. Cac thanh phan cia truong

X:—r 50 =RE;mZO . 10 (gk cos(mg) + hy sm(m¢)) o
o M gpn ) (cosd) _
+R ZZ[ j #(gf‘ecos(m(gﬁﬁ hli“esm(mqﬁ))
k=1 m=1
! nk(m)+2
1 NVI04) o B (R—j MPy(m (C0S) i
“rsind 00 _REZ‘; r sin@ (gk cos(mg)—hy S|n(m¢)) @)
Key k M mpm (cos6)
+REZZ[RLJ %(gﬁne cos(m(/ﬁ)—h,;“ecos(mqﬁ))
k=1 m=1 E
n(m)+2
Z= 8V(r 0.9 g ZZ(n (m)+1)(R j Pnrk“(m)(cosﬁ)(gLni cos(mg) + " sin(m¢))
) k . 1k =1 m=0 (4)
+Re Z[RLJ Pn’:‘(m)(cosﬁ)(g;"e cos(mg¢)+h* sin(m¢))
H=vX2+Y?2 ©)

voi g, h™, g™, h™ 1a cac hé sé khai trién chom cau tuong tmg voi thanh phéan truong ngudn
gbc bén trong va bén ngoai. Tir cac thanh phan truc giao (X, Y, Z) hoan toan c6 thé tinh dwoc
cac thanh phan truong tong T, d¢ tir thién D va d6 tir khuynh L.

dugc xac dinh bang budc séng quan sat trén bé mit

Béc cuc dai ciia chudi khai trién thé K,

Trai Dat dugc biéu dién boi mé hinh véi hai diéu hoa bac n duge hiéu don gian 1a ty sb giita chu
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vi Trai Dat va bac hai diéu hoa. Do dai budc song trong phuong phap phan tich diéu hoa cau bac
n dugc x4c dinh 1a 1=360°/n hay tai bé mat Trai Dat 1a 40.000km/n. Khi d6, néu budc song

nho nhat trong mé hinh 1a 4. thi gia tri cuc dai K, duoc xac dinh nhur sau:

int

K _ 0 (3600 1) 1
o0\ 4 2] 2

min

2.2. Co s6 khir tir troeong tac dong l1én tau quan sw

Sét thép trén tau gdm sat tir cing va sit tir mém. Vat liéu sat thép trén tau bi tir hoa boi tir
truong trai dat tao nén mot tor truong tau. Tu truong tau lam thay doi tor truong trai dat xung
quanh con tau. Cac nha khoa hoc nguoi Anh da nghién ctru phat trién ngoi noé cho thay 16i dua
trén su thay doi cua tr trudong khi con tau di qua dé kich nd tr trude chién tranh theé gioi lan thu
nhat nhung sau nay phat xit Puc lai 1a nguoi phat trién va ung dung thanh cong nhat ngoi tr
truong cho thuy 16i. Phat xit Buc da danh dam rat nhiéu tau ctia Hai quan Phép va Hoang gia
Anh bang thay 16i c6 ngoi cam ung tr truong. Nhitng thiét bi tiéu tir cho tau duoc ra doi tu
nhitng nghién ctru bao vé€ tau khoi thay 161 va ngu 161 ¢6 ngdi cam ung tr truong ctia nha khoa
hoc A.Il. Anexcanapos. Bai toan dugc dat ra doi voi nhitng nha khoa hoc Lién X6 luc bay gio la
phai bao v¢ dugc cac tau ctia ham doi khoi thuy 161 va ngu 161 d6, nhiing thi nghiém dau tién
duogc thuc hién tir nhitng nam 1936 trong phong thi nghiém.[2]

Céc nghién ctru d chi ra rang dé khir tir truong vinh ciru cta tau thi st dung dong dién xoay
chiéu tan so cao c6 cuong do giam dan theo ham s6 mi va dé khir tir trudng cam ung cua tau thi su
dung dong dién mot chiéu trong cac cudn day ti€u tir tao ra tir trudng nguoc voi tir trudng bi nhiem.

Tir hai phwong phap trén da ra doi hai dong thiét bi tiéu tir cho tau quan sy gdm: Tram khir tir
0 bo va thiét bi tiéu tur di cung tau.
2.3. Phwong phap khir tir treong caAm ung cho tau

Pé khir tir truong cam ng cho tau nguoi ta bd tri thiét bi khir tir trén tau dé cung cap dong
dién mot chiéu co gia tri va ddu phu hop cho cac cudn day tiéu tir trén tau. Trén tau duoc bd tri 3
cudn day tiéu tur la cudn day hudng suon, cuén day hudng mat cit doc va cudn day hudng mat

phing co ban nim ngang tau. / \\}
=

Hinh 2. Bé tri cudn I va dang tir trwong khir tir ciia né.

Hinh 3. B tri cudn II va dang tir trong khi tir ciia né.
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Hinh 4. Bé tri cudn Il va dang tir trieong khir tir ciia né.

Vé mit céq trac, cudn diay hudng mit phang co ban nim ngang (Cudn day III) dugc bé tri
theo phuong ndm ngang, song song véi mat nudc. Py 1a cudn day dung dé khir thanh phan tur
truong thing dimg cua tau Z: . Gia trj cta tir trudng nay duge diéu chinh nho sy diéu chinh dong
dién chay trong cudn day, phu hop voi vi tri tau theo vi d6 trai dat, khong phu thudc vao hudng
di chuyén cua tau.

Cubn dy thir hai 12 cudn ddy huéng mit cit doc (Cudn day II) duge b tri song song voi
man tau dé khir thanh phan tir truong Xi clia tlr trudng tau. Gia tri cua tir truong ny duoc didu
chinh nh¢ sy diéu chinh dong dién chay trong cudn day, phu hop theo hudng di, vi tri toa do tau
va d0 nghiéng l&ch.

Cudn day tht ba 1a cudn diy hudng suon (Cudn day I) duoc bd tri song song véi suon tau
dung dé khir thanh phan tir truong \Z clia tir truong tau. Gid tri cia tir truong nay dugc diéu
chinh nho sy diéu chinh dong dién chay trong cudn day, phu hop theo hudng di, vi tri toa do tau
va do nghiéng Iéch.

Céc cudn day tiu tir thuong dugce chia ra thanh phiéu phan ndi tiép nhau doc theo tau. Mobi
phan thudng c6 tir 2 dén 3 vong déy duge dau noi tiép thong qua cac hop dau day bo tri trén cdc
vach ngan kin nudc cta tau nham lam tang hiéu qua khur tur tau.

3. CHUONG TRINH TiNH TOAN TU TRUONG TRAI PAT

Trong viéc nghién ctru tinh toan, ché tao hé thdng tiéu tir cho tau quan su thi viéc nghién ciru
viét phan mém tinh todn tur truong trai dat cho hé thong tiéu tir 1a kha quan trong. Hién nay c6
mot s6 chuong trinh mau dé tham khao nhung viéc viét chuong trinh va tbi uu hoa can phai c6
su nghién ctru va thir nghiém rét nhidu. Trong pham vi bai bdo nay tac gia da viét chuong trinh
va toi uwu hoa chuong trinh trén trinh soan thao va bién dich qt dé chuong trinh ¢6 thé chay trén
nhiéu nén tang khac nhau dé ung dung cu thé vao viéc nghién ctru thiét ké va ché tao hé thong
tiéu tr cho tau quéan su.

OEEOINENECw A==
CHUONG TRINH TINH TOAN TU TRUONG TRAI DAT

Gia Tri Théng S6 Pau Vao Két Qua Tinh Toan
TU Trudng Theo Phuong X, IT 7159
Kinh Dg, do -
T Trudng Theo Phuong Y, pIT -0.192702
V§ Bg, do 2
T Trudng Theo Phuong Z, pT 31.5118
D6 Cao, m 0

Tir Trudng Téng T, pT R

GIAI TINH

Hinh 5. Giao dién phan mém tinh todn tir trirong Trdi Pat.
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Nghién ctru dua ra két qua trong gii han kinh tuyén tir 90°E dén 130°E theo vi tuyén tir 15°S
dén 25°N, véi dién tich trén bao gém toan bd phﬁn dat 1ién va ving bién cua Viét Nam va céc
nudc lan can Thai Lan, Malaysia, Philipin, Indonesia,...

Nhom nghién ciru da so sanh két qua tinh toan voi cac két qua hién cé duoc cong bd tir trang
web tinh tir truong online ctia Co quan khao sat dia chat Anh va tir trang web tinh tir truong
online tinh cua tram do tir truong Moscow. Va thdy rang phan mém tinh toan ctia nhom nghién
ctru viét trung khép két qua véi cac két qua dugc cong bo.

Trén co so tinh toan tir truong Trai DAt tai vi tri cla tau lam co s¢ dé tinh toan cip dong dién
cho cac cugn day tiéu tu. Cép dong dién mot chiéu cho cac cudn day ti€u tur phu thudc va nhiéu
yéu t6 trong d6 c6 thé phan ra thanh 2 nhom yéu t6 chinh. Nhom 1 d6 1a su phu thudc vao vi tri
clia tau, huéng chuyén dong cua tau va do nghiéng lic cia tau. Nhom 2 d6 1a cac yéu td vé két
cAu cua tau, cac trang thiét bi va vii khi khi tai b tri trén tau.

Nhoém nghién ctu tap trung nghién ctru hai nhéom tau chinh 1a tau TT400-TP va tau M dang
c6 trong trang bi dé so sanh sy khac nhau trong viéc cap dong cho cac cudn day tiéu tir dé khir tir.

4. KET LUAN

Khi tinh toan tir truong Trai Dat dwa theo mo hinh IGRF 1am co s¢ dé dua vao tinh toan cho
thiét bi tiéu tir nhan thay két qua tinh toan ctia nhoém nghién ctru va két qua tinh toan truc tuyén
dugc cong bd trén mang internet kha trong dong.

Bai b4o d dua ra mo hinh kha thi dé tinh toan tir trudng Trai dat cho hé thdng tiéu tir dé tir d6
dua ra phuong an tinh toan dong cho cac cudn déy tiéu tir dé giam tir truong tau lam cho tau an
toan hon khi di chuyén trong ving c6 b tri thuy 161 hodc thiét bi nd c6 ngoi do tir truong.
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ABSTRACT

Research and calculation of the Earth's magnetic field
for degaussing systems on military ships

The article highlights computational methods of the Earth’s magnetic field for the
degaussing systems on military ships. A software system is designed for measuring the
Earth’s magnetic field for aboard magnetic emission systems. Concentrating on in-depth
studies about calculation methods that are widely being applied for determining magnetic
field for degaussing systems. These researches are the most vital foundation for a
degaussing system design on military ships.

Keywords: Earth's magnetic field; The degaussing system for ships; Calculate Earth's magnetic field.
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