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Task 1 

Task 1a: 

(D1) 

 

 

 

Figure D1.1: Contour plot of the volume fraction of methane at 𝑡 = 3 𝑠 

Figure D1.2: Contour plot of the volume fraction of methane at 𝑡 = 6 𝑠 



Task 1b: 

(D2)  

(D3) 

Geometry and mesh resolution: 

Mesh specifications: 

• Element size = 𝟏𝟓 𝒄𝒎 

• Nodes = 𝟖𝟏𝟔𝟐𝟗 

• Elements = 𝟖𝟎𝟗𝟗𝟕 

Run calculations parameters: 

• Time step size = 𝟎. 𝟎𝟏 𝒔 

• Maximum number of iterations per 

time step = 𝟐𝟎 

Figure D2: Contour plot of the volume fraction of methane at 𝑡 = 6 𝑠 

Figure D3: Mesh resolution plot 



Task 2 

(D4) 

Geometry and mesh resolution: 

Mesh specifications: 

• Element size = 𝟎. 𝟏 𝒄𝒎 

• Nodes = 𝟔𝟑𝟎𝟎𝟏 

• Elements = 𝟔𝟐𝟓𝟎𝟎 

Run calculations parameters: 

• Time step size = 𝟎. 𝟎𝟎𝟎𝟒 𝒔 

• Maximum number of iterations per 

time step = 𝟏𝟎

(D5) 

The custom field function used for plotting the contours is:  𝑪𝑭 = 𝟎. 𝟏 ∗ 𝑽𝑭𝟏 + 𝟎. 𝟐 ∗ 𝑽𝑭𝟐 + 𝟎. 𝟑 ∗ 𝑽𝑭𝟑 

Figure D4: Mesh resolution plot 

Figure D5.1: Contour plot of custom field function “CF” at 𝑡 = 0.1 𝑠 



 

 

 

 

 

 

 

Figure D5.2: Contour plot of custom field function “CF” at 𝑡 = 0.16 𝑠 

Figure D5.3: Contour plot of custom field function “CF” at 𝑡 = 0.2 𝑠 



Task 3 

(D6) 

Computational domain = 𝟐𝟎𝑿𝟏𝟎𝑿𝟓 𝒄𝒎  

Boundary conditions:  

• All the walls out of bottom face are set as pressure-outlet with gauge pressure of 𝟎 𝑷𝒂. 

• Gravitational acceleration values: 
 

𝑋 [𝑚2

𝑠2⁄ ] = (9.81 𝑚2

𝑠2⁄ ) (sin 30) = 𝟒. 𝟗𝟎𝟓 𝒎𝟐

𝒔𝟐⁄      𝑌 [𝑚2

𝑠2⁄ ] = (−9.81 𝑚2

𝑠2⁄ ) (cos 30) = −𝟖. 𝟒𝟗𝟔 𝒎𝟐

𝒔𝟐⁄  

Geometry and mesh resolution: 

Figure D6.2: Mesh resolution plot 

Figure D6.1: Computational domain 

𝟑 𝒄𝒎 

𝟑 𝒄𝒎 
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Mesh adaption region: 

Shape: Hex 

Input coordinates:

𝑋 𝑀𝑖𝑛 [𝑚] = 𝟎. 𝟎𝟑           𝑋 𝑀𝑎𝑥 [𝑚] = 𝟎. 𝟏𝟖 

𝑌 𝑀𝑖𝑛 [𝑚] = 𝟎                  𝑌 𝑀𝑎𝑥 [𝑚] = 𝟎. 𝟎𝟑 

𝑍 𝑀𝑖𝑛 [𝑚] = 𝟎                  𝑍 𝑀𝑎𝑥 [𝑚] = 𝟎. 𝟏 

Mesh specifications: 

• Element size = 𝟎. 𝟐 𝒄𝒎 

• Nodes = 𝟏𝟑𝟑𝟗𝟐𝟔 

• Elements = 𝟏𝟐𝟓𝟎𝟎𝟎 

Run calculations parameters: 

• Time step size = 𝟎. 𝟎𝟎𝟎𝟓 𝒔 

• Maximum number of iterations per 

time step = 𝟏𝟓

(D7) 

Figure D7.1: Isometric view contour plot of 3-D glycerin blob at 𝑡 = 0 𝑠 

Figure D6.3: Mesh adaption plot 



 

 

 

 

 

 

 

Figure D7.2: Isometric view contour plot of 3-D glycerin blob at 𝑡 = 0.08 𝑠 

Figure D7.3: Isometric view contour plot of 3-D glycerin blob at 𝑡 = 0.2 𝑠 



(D8) 

 

 

 

 

 

Figure D8.1: Plane of symmetry contour plot of glycerin volume fraction at 𝑡 = 0 𝑠 

Figure D8.2: Plane of symmetry contour plot of glycerin volume fraction at 𝑡 = 0.08 𝑠 

Figure D8.3: Plane of symmetry contour plot of glycerin volume fraction at 𝑡 = 0.2 𝑠 



Task 4 

(D9) 

Boundary conditions:  

• Top and bottom openings are set as pressure-outlet with gauge pressure of 𝟎 𝑷𝒂. 

• Gravitational acceleration values: 
 

𝑍 [𝑚2

𝑠2⁄ ] = −9.81 𝒎𝟐

𝒔𝟐⁄       

Geometry and mesh resolution: 

Mesh specifications: 

• Element size = 𝟎. 𝟖 𝒄𝒎 

• Nodes = 𝟑𝟗𝟖𝟕𝟎 

• Elements = 𝟐𝟎𝟔𝟏𝟎𝟏 

Run calculations parameters: 

• Time step size = 𝟎. 𝟏 𝒔 

• Maximum number of iterations per 

time step = 𝟏𝟎

 

Note: Previous parameters are set for both case A and B. 

 

 

 

 

 

Figure D9: Mesh resolution plot 



(D10) 

Case A: 

Performing the transient simulation on the system, the time 𝒕𝑨 , at which half of the water is 

drained is approximately 𝟕. 𝟗 𝒔. 

Case B: 

Performing the transient simulation on the system, the time 𝒕𝑩 , at which half of the engine oil is 

drained is approximately 𝟏𝟐. 𝟏 𝒔. Therefore, water will drain faster since 𝒕𝑨 < 𝒕𝑩 .  

Note: Time values for both cases were extracted from report data file.  

 

(D11) 

 

 

 

 

 

 

 

Figure D11: Velocity vectors on horizontal plane located 15 cm below top basin for case B at 𝑡𝐵 


