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(1.5) The assumption B≪W means that the plate spacing is much smaller than the slit width. Therefore, 

the effects of the side edges can be neglected, and the velocity can be regarded as a function of x 

only: 𝑣𝑧 = 𝑣𝑧(𝑥). 

The assumption W≪L means that the flow length is sufficiently long compared with the slit width. 

Therefore, entrance and exit effects can be neglected, and the flow can be treated as fully 

developed. 

If B becomes comparable to W, edge effects can no longer be neglected. In that case, the velocity 

depends not only on x, but also on the width direction: 𝑣𝑧 = 𝑣𝑧(𝑥, 𝑦). 

 

(2.1)  𝑢 =
𝜕ϕ

𝜕𝑧
, 𝑣 =

𝜕𝜙

𝜕𝑟
 

(2.2) 𝑢 = −
1

𝑟

𝜕Ψ

𝜕𝑟
, 𝑣 =

1

𝑟

𝜕Ψ

𝜕𝑧
 

(2.3) 
1

𝑟

𝜕

𝜕𝑟
(𝜌𝑟𝑣) +

𝜕

𝜕𝑧
(𝜌𝑢) =

1

𝑟

𝜕

𝜕𝑟
(𝜌

𝜕Ψ

𝜕𝑧
) −

1

𝑟

𝜕

𝜕𝑧
(𝜌

𝜕Ψ

𝜕𝑟
) = 0 

(2.4)  
𝑑𝑧

𝑢
=

𝑑𝑟

𝑣
,
𝑑𝑧

𝑑𝑟
=

𝑢

𝑣
, 𝑣𝑑𝑧 = 𝑢𝑑𝑟 

 𝑑Ψ =
𝜕Ψ

𝜕𝑧
𝑑𝑧 +

𝜕Ψ

𝜕𝑟
𝑑𝑟 = 𝑣𝑟𝑑𝑧 − 𝑢𝑟𝑑𝑟 = 0 

 


