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Here, 2j = -1,  A, B, C, D, E and F are arbitrary constants determinable from the 
boundary conditions, other symbols are constants. 

Let   /xV xφ= − ∂ ∂ , /yV yφ= − ∂ ∂ and /zV zφ= − ∂ ∂ are the velocity component 

in the x, y and z directions, respectively. We assume the walls of the cavity to be 
perfectly rigid therefore the boundary conditions may be expressed as 
 

[1]  at 0x = ,  / 0xV xφ= −∂ ∂ =                                                                               (2) 

[2]  at x a= ,  / 0xV xφ= −∂ ∂ =                                                                               (3) 

[3]  at 0y = ,  / 0yV yφ= −∂ ∂ =                                                                                (4) 

[4]  at y b= ,  ( ) ( )1 1 2 2/ , ,y o o o oV y V F x y V F x yφ= −∂ ∂ = +                                         (5) 

[5]  at 0z = ,  / ( , )z i iV z V F x yφ= − ∂ ∂ =                                                                  (6) 

[6]  at z d= ,   / 0zV zφ= − ∂ ∂ =                                                                              (7) 

 
where iV  and  oV  are the driving velocity at the input and output, ( , )iF x y =1 at 

the input and ( , )iF x y =0 elsewhere, ( , )oF x y =1 at the output and ( , )oF x y =0 elsewhere. 

In order to find φ , let aφ  be the solution of Eq.(1) obtained for the following  

boundary conditions: 
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then φ  can be obtained as a bφ φ φ= + . From the above boundary conditions φ  can be 

determined and the sound pressure at the output side becomes 
 

{ }
( ) ( ),

,

, ,

cosh ( )4 4cos ( )
cos

sin sinh
m ni i

m n
ab ab m n m n

z dU Vk z d
P jk c I n

S k kd S d

µ
ρ π

µ µ

• •

• •

  −−
= + 
 

∑∑  



( ) ( )1 , 2 ,

, ,

4 1
cosh (z d) cos

tan b
o

m n m n
ad m n m n

V n m
O O x

S d a

π π
β β

   + − +        

      (20) 

 
where k is wave-number, other symbols are defined by 
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3.  RESULS AND DISCUSSION 
In order to examine the correctness of Eq. (25) an experiment was conducted[6]. 

Ａn rectangular cubic was processed with an aluminum alloy having a thickness of 2 

mm. Dimension of the rectangular cubic considered in this work are a=0.402m, 
b=0.16m and d=0.60m, respectively. When the output is located at l=d, the plane wave 
sound pressure component becomes 
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The resonance will occur at the frequency when those denominators become 
zero. Similarly, When the output is located at l=d/2, the plane wave and the higher-order 
modes sound pressure component becomes 
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