
 

Equations: 

𝐏𝐨𝐭𝐞𝐧𝐭𝐢𝐚𝐥 𝐄𝐪𝐮𝐚𝐭𝐢𝐨𝐧 ∶
𝝏𝟐𝚽

𝝏𝒚𝟐
= 𝒎𝟐𝚽 

𝐂𝐨𝐧𝐭𝐢𝐧𝐮𝐢𝐭𝐲 𝐄𝐪𝐮𝐚𝐭𝐢𝐨𝐧 ∶
𝝏𝒖

𝝏𝒙
+

𝝏𝒗

𝝏𝒚
= 𝟎 

𝐌𝐨𝐦𝐞𝐧𝐭𝐮𝐦 𝐄𝐪𝐮𝐚𝐭𝐢𝐨𝐧 ∶
𝝁𝒕𝒉𝒏𝒇

𝝁𝒇
(

𝝏𝟐𝒖

𝝏𝒚𝟐) − (
𝝈𝒕𝒉𝒏𝒇

𝝈𝒇
) 𝑴𝟐𝒖 + 𝑮𝒓 (

(𝝆𝜸)𝒕𝒉𝒏𝒇

(𝝆𝜸)𝒇
) 𝜽 + (𝒎𝟐𝜶)∅ +

𝝏𝒑

𝝏𝒙
= 𝟎    ,   

𝝏𝒑

𝝏𝒚
= 𝟎 

𝐇𝐞𝐚𝐭 𝐄𝐪𝐮𝐚𝐭𝐢𝐨𝐧 ∶
𝝏𝟐𝜽

𝝏𝒚𝟐
+ 𝑸 (

𝒌𝒇

𝒌𝒕𝒉𝒏𝒇

) = 𝟎 

 

Boundary Conditions: 

𝜱(𝒙, 𝒚, 𝒕)│𝒚 = 𝒉 =  𝟏 𝜱(𝒙, 𝒚, 𝒕)│𝒚 = −𝒉 =  𝟏 

𝒖(𝒙, 𝒚, 𝒕)│𝒚 = 𝒉 =  𝟎 𝒖(𝒙, 𝒚, 𝒕)│𝒚 = −𝒉 =  𝟎 

𝒗(𝒙, 𝒚, 𝒕)│𝒚 = 𝟎 =  𝟎 𝒗(𝒙, 𝒚, 𝒕)│𝒚 = 𝒉 =  
𝝏(𝒉)

𝝏𝒕
 

𝜽(𝒙, 𝒚, 𝒕)│𝒚 = 𝒉 =  𝟎 𝜽(𝒙, 𝒚, 𝒕)│𝒚 = −𝒉 =  𝟎 

 

Geometry of The Problem:  

 

𝒉 =  𝟏 +  𝜷 𝒙 −  𝜺 𝒄𝒐𝒔 𝝅 (𝒙 −  𝒕) 

 

𝑡 = 0.5 
𝑥 = 1 
𝑀2

 = 0.5  
𝛼 = 0.1 
𝜀 = 0.1 
𝑚 = 0.1 
𝑄 = 1 
𝜕𝑝

𝜕𝑥
=

𝜕2𝑝

𝜕𝑥2
= 0.1 

 
𝜙1(𝐹𝑒3𝑂4) = 𝜙2(SWCNTs) = 𝜙3(𝐴𝑢) = 0.05 
𝐸𝐶 = 1 
𝑅𝑑 = 1 
𝐺𝑟 = 0.1 
𝛽 = 1 
 


