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SHOCK CAPABILITY

Broadband Sound Level
(dB re 1 micro Pascal at 1 yd)
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SSN Nauti Naval Strategy (New York: Lexington, 1987), p. 27¢
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He sfEeta AAEH] fEA AR Ee] stk v)skEEt e REele
WS Z2tE mWeA Wol HhALE = ZEvnle] ol oW B (ray)o]
g2 294 448 2k v E(medium)S F348 uf FAAEANA QA
227 EdAE A4S dee AFE AT
71egste dFel FA FA(ray-tracing)ol gt & 4 U=, 7h=
& FE PFHY #HE FEA dIEHE oduAE oS o] A
(328)% xdTd 4 Utk
u=Pe* (3.2.8)

4714 A% P Qs oUA ARAEE oJvsta Pst 944
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¢l A (phase factor) S+ R5F 37k thitk &4 (complex number)
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of g#glol AUAI7F HEsof stm REAR oA "ol d
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3.2.5.3. 2cl&st (physical optics, PO)

A AT SFRALES S 5 Ak Ag F2E F dE Y
of EelFstoltt. Belgste /B g wHA EH gHol v
$ 23 Beters AP FWaA, MARE Fld: TWe
o e ARForA d5¥ & Yok o€l

o] o]&¢9] ZwWrH L Stratton-Chu HEA o7 T 7129 714 Eal
A Astdete 93k Aol GmETh oM 3 WA= A8 AHfar-field
approximation) 2.2 T Ao A YAl =7 (observation point)7}A] <)
A Rol A9 Ho] AYrt} A Atk 7HEolth o] 71HS T3l
A 19 3he(green’s function)] ¥l (gradient)= th9] 23} o]
Absh E 5 AT

Vy =iksy (3.2.11)
A7\ A s Ak wakn gae g wWE ot o] e}l rlEoe] %

Aol WA Q4 dSelA et =g FHsivn A e ®
[©)
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Helmholtz-Kirchhoff # %22 7]¥to 2 &j4 Kirchhoff T+AF3IES &3l
A s 2 S

3.2.6.2. Gauss ¥ Green &2l

Helmholtz-Kirchhoff Z&2lef] <kxA 1 HEAo 7lo] X+=
Green A #(Green’s theorem)o] tha]A] 2Fy] o},

Fu Veke] sz ojwl Ffield Frb 490z 3kxk o714

F = #E (vector)elth, 1e8]x F3] V = yo] S7 Ena i st
W v o 7ol FEA(flux)e o3 2 Jow P
flux = [ F-dS (3.2.12)

714 dS& Wi @olm WEe Ay

vk (normal direction)& 7}2] 71t}

il

gede me) 9% yaA

18 A (Green's theorem):= R3] VE S84 Hol S E34
ko 7 Urhs Zelael Ao divergenced] go]l e AL %3

ow thge o a9 duE 2 5 9

J,F-as=] v-Far (3.2.13)
Uz Uyz ojm ~Ze(scalar) ¢S YehyE= g% wA2Ae] gatn

sta, UVUsg VU iom e we 3 4 (32139 77t gile
5ol A F AE deth

(2

>0 . H E 1_'_” l-fs]r T



LUI(VUz)dS :IVV-(UIVUZ)dV

(3.2.14)
.[s U,(VU))-d8 = .[Vv (U,VU)aVY (3.2.15)
9 49 Swe WA A g 2ol 2 & At
V-(UVU,)=VU,-VU, + U1V2Uz (3.2.16)
V-(U,VU)=VU,-VU, + U2V2U1 (3.2.17)
gel 48 4 (3214, G215 217 YT F WA B 2e o
RoE 98 + Ao

[(UVU,-UVU)-dS = | (UVU,-U,VU)-aV (35

Al

A (3.2.18)9] el dEoA Fujo

Wk g8 g9 4 32193
Zrol mA& 84 dSolA WA mE(normal derivative) Ao 2 HlHEHA
HE

o 2 (322003 19 Auls 48 F Uth

VU1~a’S=—aaUl dS and VUz-dS=—%dS
n

ou, oU, B 2 2
—L(U,E—Uz - )ds = [ (UVU,-UV'U,)-dV (3.2.20)
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3.2.6.3. Helmholtz—Kirchhoff’s Integral Equation

w=kco o]

!

Q Aol Q= 227} F3}

9
JH

5=
Ll

stk 7h

5 gE wRAe wzAy e g2 Uiyz) Uy(xy,zt) g 3

N
=
o

o} =3 F(field)e A7kl thslA 3= Y (Harmonic) ©Xplior) 2 7174
sta 19 A (Green’s theorem) 24 (3.3.20)& #H&A7|¥W &3 2
< AE BN s 48 & Ak

_J(U1%_Uzal S+I(U16L—U U s =

0. ) Ox Ox (3.2.21)
2 322104 Q= QoA 2~ Eo]A (source singularity) & 7}
AAs7] f18A A FHE 93] (hemi-sphere) o2 &2 H &

o) m] gt

il

o

Uz to3t ze] 783 (spherical wave) WA wEA]7]%= &

da A Ure gest go] 588 & A
U - exp(—JjkR)
2 R (3.2.22)
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e/t 1) (e \oU
lim [U —jk—— |- — &*dQ=4rnU
0 { a J( g aj ( a jﬁn ¢ e (3.2.24)

webd 24 (32208 ol galA Wi U(Q) 2 yehie 4 (32252

g 2ol AL % Arh

kR kR
U(Q):LIUQ L P 8_UdS
az3 an\ R R )on (3.2.25)

2 (3.2.25)+ 3dFRY (harmonic) A 2~¢] © 3+ Helmholtz-Kirchhoff¢] %

B oy olth o] S WyE 2t mA mwel Yol 47 Ak

3.2.6.4. Kirchhoff's approximation

jud

1= 2] (3.225)7} g5l e A o)A WAHRS F33}7]of = o
3] o]H}l. webAl Kirchhoff approximationg 2834 2 (3.2.25)%
ZAF 2 A s o]# sk WS Kirchhoff ' (Kirchhoff method)o] 2}
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Kirchhoff approximation& WHAMA| = S A4S & o, £3k3k HA
o] AA WA Fas HHuk(plane wave)7t QAFETE 7HA Sl A
T3 WA= (reflection coefficients) 9} 73}l (transmission coefficients)
AH-&- &t

Kirchhoff approximation®} 7|, F# o] &Ast# &t 714 ol A

il

EAo ww 9o A4 32 Uizl gd gz o] ukxly U7}
e e ANER gd"E ¢ Utk
U=RU
ou - o, (3.2.26)
on on -

714 R wAAGEol o
2 (322608 4 3225 sty vk o] wbARgel] ik i A

H
S de AUtk (29 31 #Fa)

1 0 e /iR
U =—|R—|U S
©) 4%-[ Gn( * R jd (3.2.27)
2] (3.2.27)9] ZAF-o= HALASF7E AR QEEol] 9] A5 7] wlFol o] A3
AEE = o o wol v dH v e MRS FElA HAks @
& ot

() kR o] zz §Apztel PAZHe] A eA 2e o, FHshs
AWt 248 9 5 n wAS R RIS Es

o WAl FHAFES o] 88 & Utk



(2) WEALA

(3) BA Wol =-&7]%

(4) % M9 wjdol] Al sound speed”’} H]

= oo 2ol WAL AR v
g

Fell A 21 (3.2.27)
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o 2 4 (3228 %

(3.2.28)
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Abstract

A Study on the Setting
Procedure of Standard Value of
Acoustic Target Strength of

Advanced Submarines

Hong, Seong-Taek
Department of Naval Architecture and Ocean Engineering
The Graduate School

Seoul National University

When it comes to modern weapon systems, detection capabilities
and stealth technology is one of the important factors in survivability.
Stealth technology 1s decreasing radiated signals from warship.
Typical examples of radiated signal is Radar Cross Section(RCS),
Acoustic Target Strength(TS), Underwater Radiated Noise(URN),
Infrared Signature(IR).

Acoustic target strength (TS) is one of the most considerable

design elements for survival capacities of submarines. It needs to
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reduce acoustic target strength that submarines are getting larger and
larger. In this paper, we researched that setting procedure of standard
value for acoustic target strength of advanced submarines, using
active sonar equation. And we analyzed acoustic target strength of
submarines by numerical method. TASTRAN, acoustic target strength
analysis program, is used to analyze acoustic target strength of
submarines. By setting procedure of standard value for acoustic
target strength of advanced submarines we could expect that the

survival capacities of advanced submarines are enhanced.

keywords : Acoustic Target Strength(TS), Active Sonar

Equation, Standard Value, Submarines,

Student Number : 2016-21144
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