
 

 

저 시-비 리- 경 지 2.0 한민  

는 아래  조건  르는 경 에 한하여 게 

l  저 물  복제, 포, 전송, 전시, 공연  송할 수 습니다.  

다 과 같  조건  라야 합니다: 

l 하는,  저 물  나 포  경 ,  저 물에 적 된 허락조건
 명확하게 나타내어야 합니다.  

l 저 터  허가를 면 러한 조건들  적 되지 않습니다.  

저 에 른  리는  내 에 하여 향  지 않습니다. 

것  허락규약(Legal Code)  해하  쉽게 약한 것 니다.  

Disclaimer  

  

  

저 시. 하는 원저 를 시하여야 합니다. 

비 리. 하는  저 물  리 목적  할 수 없습니다. 

경 지. 하는  저 물  개 , 형 또는 가공할 수 없습니다. 

http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/






i



ii

···········································································································ⅰ

·············································································································ⅳ

·············································································································ⅶ

··················································································································· 1

············································································· 1

····························································································· 2

······························· 4

·············································································· 5

 ······················································ 6

························································ 10

····················································· 16

····························································· 26

·········································· 34

··········································································· 35

········································································· 35

······························· 35

································································ 40

······································································· 43



iii

···· 44

······················································· 48

················································································································ 61

············································································································ 63

············································································································ 72



iv



v



vi



vii



1



2



3



4



5



6



7

비변조

협대역 신호

변조

협대역 신호

비변조

광대역 신호

변조

광대역 신호

· 엔진류 소음

· 보기류 소음

· 프로펠러 날개 

  및 축계소음

· 프로펠러 소음

  (singing)

· 소나 근방 

  유동소음

· 프로펠러

 cavitation 

 소음



8



9



10

~ 



11

' 20 20log ( 100 )S SL L f f Hz   

SL '
SL

f

'
SL



12

' 112 50log 15log
10S

U
L D

kts
  

' 134 60log 9log
10S

U
L D

kts
  

식 (2)
식 (3)



13

~



14



15



16



17



18



𝜌 𝑢 𝛼

f 0f



19



20

1x x



21

𝛼



22



23



24



25



26

~

~



27



28

IS A je 

w f



29

 r

r 

_ maxr



30

_ maxr

r

_ maxr

r



31



32



33



34

그림 30. 소음 전달 모델 개념도
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그림 42. 천해 여름과 겨울 음속구조 및 해양환경 시나리오, 전달손실

그림 43. 천해 여름철의 음선 간섭패턴
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그림 44. 천해 겨울철의 음선 간섭패턴

그림 45. 심해  여름과 겨울 음속구조 및 해양환경 시나리오, 전달손실
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그림 46. 심해 여름철의 음선 간섭패턴

그림 47. 심해 겨울철의 음선 간섭패턴
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그림 48. 산타 바바라 해협의 선박 방사소음 측정 실험
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그림 49. 산타 바바라 해협의 측정된 선박 방사소음레벨
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