Ky thudt siéu cao tin & Ra da

NGHIEN CUU TRUONG NHIEU THUY AM ANH HUONG DEN
HOAT PONG CUA PAI SONA TRONG VUNG BIEN BAC BO

Bui Trudng Giang®”, Tran Cong Trang®, Nguyén Diic Thiét?

Tém tit: Bai bdo phan tich cdc két qua da cong bo vé nguon nhiéu thity am chinh anh
hwong dén hoat dong ciia dai séna trong ving bién vinh Bac bé. Két qua phan tich cho
thdy, nhiéu dong lwc hoc va nhiéu giao thong bién la cdc nguon nhiéu chinh. Duwa trén két
qua phan tich, tic gid mé phong phé nhiéu thiyy am twong vng véi vimg bién nay.

Tir khéa: Nhiéu thiy 4m; Nhidu dong lyc hoc; Nhidu giao thong bién; Vinh Béc bo; Dai sona.
1. GIOI THIEU VE TRUONG NHIEU THUY AM

Nhiéu thay am ctia méi truong bién 1a mot thong s am hoc quan trong, ¢ anh hudng 16n dén
hoat dong cuia dai séna. O ddy, chi xét dén phan phong nhidu chung ctia méi trudng bién, quan sat
dugc béi cac dau thu thay am (hydrophone) khong dinh huéng, khong lién quan dén dau thu séna
va phuong phap l3p dit no (nghia 1a khong tinh dén nhidu phuwong tién mang va cac ngudn nhidu
ndi tai tr dai séna) va cac nguén nhiéu cuc bd ndo d6 (nhur tau ngiu nhién dén gan dai sona).

Trong dai duong ¢ vo s6 ngudn giy nhidu dong g0p trudng nhidu thity 4m. Dya vao ban chét
va co ché tao thanh, c6 thé két hop chung vao mdt sé nhom co ban nhu sau [1-3]:

- Nhiéu dong luc hoc: La cac nhiu c6 ngudn gde lién quan dén dong luc cua séng bién, cac
ludng chay roi trong nudc bién, nhicu song x06 bd, nhieu do mua gy ra, nhicu sui bot khi,...

- Nhiéu sinh hoc: La nhiéu dugc tao ra bdi cac dang dong vat bién khac nhau nhu ca voi, ca
heo, giap xac,...

- Nhidu dia chan: La nhiéu dugc tao bdi qua trinh kién tao va nui ltira trong long Trai DAt.

- Nhiéu bang: La nhiéu lién quan dén su tao thanh va hoat dong cua 16p bang, su tuong tac
cuia mdt nhap nho cia bang voi gid hodc dong chay ngam.

- Nhiéu ky thuat (con goi la nhiéu giao thong bién) La nhiéu duogc tao ra boi cac hoat dong
cua con ngum bao gébm cac hoat dong giao thong bién, tiéng 6n do cac phuong tién k¥ thudt &
cang bién, tiéng 6n nhan tao dudi day bién,..

- Nhiéu nhiét: La nhidu gén voi chuyén dc_)ng nhiét cua cac phan tir nudc bién. Pay 1a nhifu
duy nhat trong cac nhi¢u tap am mdi truong bién cd do 16n tang theo tan so.

Nhan t6 co ban xac dinh cac tham sé cua truong nhidu 4m 1a dic diém vung khao sat (do sau
khu vuc, phan bo sinh vat, khoang cach so véi tuyén hang hai,...), tham so khi tugng thily van
(van toc, su 6n dinh cua gid, trang thai mat bién, su phu thudc van toc am thanh vao toa do,...),
cling nhu céc dieu kién va phuong phép tién hanh thi nghiém. Nhiéu am cua bién tai mot vi tri
nao do 1a két qua tong hop nhitng dao dong 4m thanh khac nhau vé tan sd, bién do, pha, huéng,...
O cac méi truong bién khac nhau (vi du nhu bién néng va bién siu), anh hudng cua cic dang
nhiéu dén hoat ddng cua dai sona cling khac nhau.

Bai bao phan tich cac dang nhiu chinh cua khu vuc bién Vinh Bic b, mé phong cic dang
nhi€u va danh gia anh hudng cua ching 1én hoat dong cua céc thiét bi thity am noi chung va dai
sona noi riéng, dac bi¢t 1a dai sona thy dong.

2. KHAO SAT TRUONG NHIEU THUY AM KHU VU'C VINH BAC BQ

Dé danh gia anh hudng cua trudng nhidu 4m 1én hoat dong ctia mot hé thong (dai séna) & mot
dai tan cy the, co thé ap dung co sé 1y thuyét va thyc nghiém cia Knudsen hoic Wenz [4, 5],
duoc biu dien trén hinh 1. Pay 1a so d6 pho nhicu am bién anh huong dén qua trinh thu nhan tin
hi€u sona, can phai khao sat, tinh toan khi khai thac, str dung hodc thiét ke, ché tao dai sona. Truc
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tung bén trai biéu dién ap suét am hoc tuyét ddi, con truc tung bén phai biéu dién mirc ap suét so
v6i ap suat am chuan la p, =2-10° (N /m?).
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Hinh 1. Bdc tinh phé ciia cdc nguon nhiéu dnh hwéng dén dai séna
1,2 — Mikc nhiéu bién toi da va toi thiéu,; 3 — Nhiéu séng bién (Chi s6 & dwdi — mike vén toc gio);
4,5 — Nhieu bang,; 6 — Nhieu dia chan; 7 — Nhieu giao thong bién; 8 — Nhiéu cua tuyén hang hai;
9, 10 — Nhiéu tém va ca, 11 — Nhiéu chuyén dong nhiét cua phan tir.

Anh hudng clia méi truong bién, déc biét la cac truong nhiéu thuy 4m 1én hoat dong cta dai
sona cting da dugc dé cap trong mot sd nghién ciru trong nude [6, 7]. Két qua khao sat, phan tich
ddc diém thiy van - am hoc cia ving bién Bic b dugc mo ta cu thé trong cac tai lidu [8-11].
Trong bai bao nay, tac gia tap trung phan tich cic ngudn 4m dong gop vao truong nhidu thity am
¢ dai tan sO hoat dong cua dai sona trong vung bién vinh Bac bd. Cu the, tic gid nghién cltu
truong nhiéu am tac dong dén cac dai sona lam viéc trong dai tan tir 0,5 kHz dén 5 kHz — 1a dai
tan dic trung cho cac dai sona thu dong dinh hudng tiéng on.

Tir nhitng luu ¥ nhu trén, viée phan tich phd nhiéu thily 4m cta bién cua vinh Bic bd dwa dén
mot sO két ludn nhur sau:

1. Nguén gdy nhiéu chinh ddi vé6i hoat ddng cuia dai sdna trong khu vuc vinh Bic bo 1a: nhidu
dong lyc hoc, do dao dong cua song gi6 bién gay ra va phu thudc vao cap song bién; ticp do la
nhiéu giao thong bién do tau thuyén hoat ddng quanh khu vuc gay ra.

2. Anh huéng cua gié mua va xody nhiét d6i theo cic mua trong nam, dan dén thay doi nhiéu
dong luc hoc, tir do, nhicu tong cong cling thay doi theo cac mua trong nam.

3. Phan nhiéu giao thong bién nam trong dai tan lam viéc ctia dai séna co anh huong dang ké
lén pho nhiéu chung. Ngoai ra, cac tau hoat dong gan voi khu vuc dat dai sona co thé gay ra
nguon nhiéu am cuc bd. Nhicu cuc bd nay phu thudc vao ving khao sat va ¢o6 dac tinh ngau nhién
16n nén chi ¢6 thé xem xét trong truong hop cu thé va khong duoc phan tich trong bai bao.

4. Nhidu sinh hoc thay d6i thuong xuyén theo thoi gian va khong gian. Do do, ciing gidng
nhicu cuc b, chi nén xem xét nhiéu nay khi nghién ctru hoat ddng cua dai sona & mot khu vyc
cu thé.

5. Ving bién khao sat co khi hau nhiét d6i nén khong xét dén dang nhiéu bang. Cac dang
nhiéu khac nhu nhi€u nhiét, nhi€u dia chan,... it anh huéng dén birc tranh nhicu trong dai tan hoat
dong cua dai sona. Do d9, co thé bo qua anh hudng cia cac dang nhiéu nay.
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3. MO PHONG TRUONG NHIEU THUY AM KHU VUC VINH BAC BQ

3.1. Nhiéu dong luc hoc
Nhiéq dong lyc hoc chu yéu 1a do séng 210, mua bién gy ra. Pic diém cua dang nhidu nay
trong pho nhicu chung va trong khu vuc bién Bac bo duoc phén tich trong céc tai liéu [5, 8, 9].
Cong thure thye nghiém dé tinh phd mat do pho ap suat cia dang nhi€u nay biéu dién nhu sau:
2118’1072 .V1,5 . fi$,84 (1)

Trong d6: Pi - Mat d6 phd ap suat nhidu ¢ tan sb fi twong tng (Pa/~/Hz ); V - Van toc gid
trén mit bién (m/s).

Ap dung cong thirc thuc nghiém trén cho dai tan s6 lam viéc cta dai sona 1a khoang tir 0.5-5
kHz, van toc gi6 trung binh & vinh Béc b vao khoang 9 m/s, ta thu duoc phd nhidu dong luc hoc
biéu dién ¢ hinh 2.
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Hinh 2. Phé nhiéu dong lyc hoc anh huong dén hoat dong cua dai sona.

3.2. Nhiéu giao théng bién

Nhiéu giao théng bién 1a két qua cong hop truong nhidu tir mot s6 luong 16n (hang ngan) tau
thuyen v6i cac khoang cach khac nhau dén diém do luong. Mbi tau thuyen 1a mot ngudn gay
nhiéu va déng gop vao truong nhiéu chung. Truong nhiéu 4m tau thuyen dic trung boi su ton tai
clia cac thanh phan phd lién tuc va thanh phaq phé roi rac & tan sb hoat dong ciia may moc va
cac song hai ciia chiing. Mtrc mat do pho ap suat cta nhi€u giao thong bién co6 thé dugc tinh toan
qua cong thirc thuc nghiém sau [5, 8, 9]:

f n
o[ i)

Ptaufthuyen(f) Zﬁ
1+ —
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Trong d6: Pray thuyen - Mt d6 phd nhidu & tan sb f twong ung (Pa/«Hz ); fo - Tén sb ma mat
d6 pho dat gia tri t6i da (fo = 55 Hz); Cac gia tri khong thr nguyén Q, n tuong tng voi bang sau.

)

Bing 1. Cuong do heu théng tau thuyén.

Cuong d6 Iuu thong tau thuyén | Rét 16n Lén Vira Nhé
Q 12-107 5.107° 10 3.10°
n 1.61 1.525 1.209 1.49
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Phan tich dic diém luu thong tau thuyén trong khu vyc vinh Bic bd cho théy, lugng tau
thuyén luu théng ¢ muc 16n (hodc rat 1on — tiy theo thoi gian trong nam) [9, 11]. Bé mo phong
truong nhidu am, ta c6 thé stir dung muc do “16n” theo bang 1.

Trén hinh 3 biéu dién cuong do phé nhidu giao thong bién anh huong dén hoat dong cua dai
sona. D& nhan thay, phd nhleu nay giam dan theo tan sd, nhung van c6 dong gop dang ké dén
phd nhiéu chung trong dai tin hang kHz.

Pho nhieu giao thong bien
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Hinh 3. Phé nhiéu giao théng bién anh hieong dén hoat dong ciia dai séna.
3.3. Nhiéu thity 4m tong cong
Ap suét ciia nhidu thay am tong cong duoc tinh bang tong ap suit ciia cac nhidu thanh phan:

Parg_on ()= 2 P(F) @

Trong d6: i = 1,2..n twong (mg v6i cac thanh phan nhidu dong gop vao nhiéu téng cong.

Nhu d3 phan tich, cac dang nhidu khac & dai tan hoat dong ciia dai sona tir 0,5-5 kHz c6 gia
tri khong 16n. Do do, phd nhieu thiy am tong cong cia khu vuc vinh Bac by anh huong dén dai
sona lam viéc trong dai tan nay chu yéu la nhiéu ddng luc hoc va nhiéu giao thong bién.

Pho nhieu thuy am tong cong
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Hinh 4. Phé nhiéu tong céng dnh hwéng dén hoat dong ciia dai séna.

Két qua tinh toan, mé phong méat do phd ap suét cia nhifu thiy 4m tong cong duoc biéu dién
trén hinh 4, phu hop véi cac cong b6 truge do nhu da trinh bay ¢ hinh 1. D@ nhan thiy, gia tri Ion
nhét cia pho nhidu nam & ving tan s6 hang trim Hz va giam dan theo sy gia ting ciia tan so. Két
qua thu dugc thé hién sy hop 1y véi ly thuyet truong nhiéu am chung ctia mdi truong bién, co
nhiéu diém tuong ddng vdi cac khao sat vé phd nhiéu trong ving bién néng da duoc d& cip trong
cac tai liéu nude ngoai.
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4. KET LUAN

Két qua phan tich, khdo sat cac dang nhidu bién & vinh Béc bd trong dai tan hoat dong cho

truge cua dai séna cho thay nhidu dong luc hoc va nhidu giao thong bién déng vai tro 1on nhét
1én phd nhidu téng cong.

Két qud tinh todn, mdé phong phé nhiéu thity am cta vinh Bic bo co thé duoc su dung cho

viéc nghién ctru kha ndng khai thac st dung cling nhu thiét ké, ché tao cac hé théng sOna lép dat
trong khu vuc nay.
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ABSTRACT

RESEARCH ON THE HYDROACOUSTIC FIELD AFFECTING THE PERFORMANCE OF

SONAR SYSTEM WORKING IN THE BEIBU GULF

The article analyzes the main sources of hydroacoustic noise affecting the performance
of sonar system working in the Beibu Gulf. The results show that dynamic noise and
shipping noise are the main sources of total noise. Based on the analysis results, the
author simulates the hydroacoustic noise spectrum curves corresponding to this sea area.

Keywords: Hydroacoustic noise; Shipping noise; Dynamic noise; Beibu Gulf; Sonar system.
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