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|=[i� xv=NQwDwt |=[i uwQ}@ R= 'OwN QwUQBtm Vmt |xr}Uwx@ =wy p=v=m j} Q]
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u}@ QwD R= xO=iDU= =@ �Qwv=tQ}e w Qwv=t� Qw=vW Cq=L |t=tD QO xmQLt |wQ}v Qo =
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%u}=Q@=v@ w
�2 = p2

v2
= p1
v1

= �1 (13)

pO=at Q=Ot QO u=wD|tv =Q u=tr= ẁv u}= p w v '� Q}O=kt uOw@ C@=F p}rO x@
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|Oa@ wO |m}D=tW |=tv "s} Q}o|t Q_v QO 'Ov=xOW pYDt sy x@ �3 w 2 \=kv� swO
6 pmW QO u; |m} QDmr= pO=at Q=Ot w |}=} QO R=o u}@ QwD x@ |v=UQ=wy p=v=m sDU}U

"CU= xOW xO=O u=Wv

|m}t=v}OwQ�; CqO=at "3"2
|oDUw}B |xrO=at wO '|v=UQ=wy p=v=m sDU}U uwQO u=} QH |m}t=v}OwQ�; p}rLD QO
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|=yxir-wt ui 'p=}U |r=oJ � \@=wQ u}= QO xm |Qw] x@ 'OwW|t h} QaD 15 w

[14]%CU= p=}U |m}D=tv}U CHRr � w Q=Wi P 'p=}U u=} QH CaQU
@�
@t

+ @
@xi

(�ui) = 0 (14)

@ui
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+ uj
@ui
@xi

= �1
�
@P
@xi

+ � @2ui
@xi@xj

(15)

"p=v=m \=U@v= pO=at |m} QDmr= Q=Ot "3 pmW

Gwt |}x} w=R CaQU ! 'Gwt Q=WDv= \}Lt QO CwY Q=WDv= CaQU a0 u; QO w
XwYNt |m}DUwm ; Tv=OBt= |=Q@ '2 pmW x@ xHwD =@ "CU= Gwt pw] � w

[14]%CWwv u=wD|t p=v=m |=yDv= w =OD@= QO
� (0) = Y0

A+B
A�B (3)

� (L) = Y0
Ae�jk0L +Bejk0L

Ae�jk0L �Bejk0L (4)

[14]%CWwv u=wD|t 4 w 3 |=yxrO=at x@ xHwD =@ "CU= p=v=m pw] L u; QO xm
� (0) = � (L) cos (k0L) + jY0 sin (k0L)

j
�
�(L)
Y0

�
sin (k0L) + cos (k0L)

(5)

[14]%s} Q=O (k20L2 � 1) lJwm Q=}U@ |=yp=v=m |=Q@ =} u}}=B |=yTv=mQi QO
cos (k0L) �= 1; sin (k0L) �= k0L (6)

[14]%s}vm|t |U} wvR=@ u}vJ =Q 5 |xrO=at u}=Q@=v@
� (0) = � (L) + jY0k0L

j
�
�(L)k0L
Y0

�
+ 1 (7)

� (0) =
� (L) + j!L

S

j
�
�(L)!V
a20

�
+ 1 = � (L) + ZM

j (� (L) =ZC) + 1 (8)

p=v=m pm Tv=OBt= ZM 'p=v=m sHL V 'p=v=m `]kt K]U S jwi |xrO=at QO
=Q 5 |xrO=at x=ov; �(L) � ZC Qo = "CU= p=v=m pm Tv=D}tO= 1=ZC w

[14]%CWwv u}vJ u=wD|t
� (0) �= � (L) + ZM (9)

p=v=m pO=at |m} QDmr= Q=Ot QO |QU CQwY x@ ZM Ctw=kt CQwYu}= QO
x@ p=v=m xm OyO|t MQ |DQwY QO Cr=L u}= "�3 pmW� OW Oy=wN xDU@
Qo = [14]"OW=@ xOW pYDt OwN `]kt K]U R= QDnQR@ `]kt K]U =@ |r=v=m

[14]%CWwv u}vJ u=wD|t =Q 5 |xrO=at x=ov; OW=@ ZM � �(L)

� (0) �= � (L)ZC
� (L) + ZC

(10)

p=v=m pO=at |m} QDmr= Q=Ot QO |R=wt CQwY x@ ZC Ctw=kt CQwYu}= QO
x@ p=v=m xm OyO|t |wQ |DQwY QO Cr=L u}= "�4 pmW� OW Oy=wN xDU@

[14]"OW=@ xOW pYDt OwN `]kt K]U R= QDlJwm `]kt K]U =@ |r=v=m
swO ẁv u=tr= �?

"�5 pmW� CU= p=v=m `]kt K]U QO |v=yo =v Q}}eD l} pO=at 'u=tr= ẁv u}=
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"(kg:m�2:s�1) |m}DUwm ; Tv=OBt= %Z

|v=vw} s�qa
&l =Q}O |=DrO `@=D %�(f)

&pL u=O}t xm@W O=a@= %�
&(m:s)�1 XwYNt |m}DUwm ; Tv=OBt= %�

&(m) Gwt pw] %�
&(pa:s:m3:kg�1) xD} RwmU} w |x@=OQo %�

&(pa) |WQ@ VvD %�ij
"(rad=s) Gwt |}= x} w=R CaQU %!

|Q}oxH}Dv "5
|v=UQ=wy sDU}U|m}DUwm ; OQmrta|UQQ@ |=Q@|WwQ |x�=Q= Qw_vt x@VywSB u}=
|m}t=v}OwQ�; w|m}DUwm ; OQmrtau}@|@U=vtCr=LuDi=} |=Q@ '|}=} QO R=ou}@ QwD x@

%T=U= u}= Q@ "CU= xOW s=Hv= |}=} QO R=o u}@ QwD x@ |v=UQ=wy p=v=m
x@ |v=UQ=wy p=v=m sDU}U '|m}DUwm ; w |m}t=v}OwQ�; C=t=Rr= x@ xHwD =@ =OD@=
K]U =@ p=v=m |HwQN w Vt=Q; |x_iLt '|OwQw CtUk xU x@ |}=} QOR=o u}@ QwD
uwO@ 'p=v=m uwQO |}xLiY G=wt= |x} Q_v R= xO=iDU= =@ w OW u}}aD |wQ}=O `]kt
|}=[i |=yC}OwOLt uDiQo Q_v QO =@ u}vJty w u=} QH Qw@a C=QF= uDiQo Q_v QO
?r=e Tv=mQi QO p=v=m |HwQN w |OwQw |=yCtUk |UOvy O=a@= 'Qw=vW uwQO
|xR=Ov= '|OOa |=yVwQ R= xO=iDU= =@ TBU "OW x@U=Lt '�RDQy 23� sDU}U
sy w |m}t=v}OwQ�; Q_v R= sy �Vt=Q; x_iLt� p=v=m |v=}t `]kt K]U ?U=vt
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"O@=}|t Vy=m TBU w V}=Ri= =OD@= u;
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1. Finite Element Method (FEM)
2. Boundary Element Method (BEM)
3. transmition losses
4. Mu�er
5. Boussinesq approximation
6. monopole
7. dipole
8. quadrupole
9. free space Green function
10. Fowcs Williams and Hawkings
11. spey marine gas turbine
12. mass 
ow inlet
13. out
ow
14. wall
15. Reynolds average navier - Stokes equation
16. direct navier - Stokes equation
17. large Eddy simulation
18. steady - state solution
19. full foad
20. Resonance
21. start
22. sound pressure level (SPL)
23. sound navigation and ranging (Sonar) frequency
24. deck
25. Bouncy
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