
Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

Chapter 9 

The Finite Volume Method for 
Diffusion Problems 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

Outline 
• 9-1 Introduction to FVM 
• 9-2 FVM for 1-D steady State Diffusion 
• 9-3 FVM for 2-D steady State Diffusion 
• 9-4 FVM for 3-D steady State Diffusion 
• 9-5 Unsteady Term 

 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-1 Introduction to FVM (1) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-1 Introduction to FVM (2) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-1 Introduction to FVM (3) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-1 Introduction to FVM (4) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-1 Introduction to FVM (5) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-1 Introduction to FVM (6) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (1) 

 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (2) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (3) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (4) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (5) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (6) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (7) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (8) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (9) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (10) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (11) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (12) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (13) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (14) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (15) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (16) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (17) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (18) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (19) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (20) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (21) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-2 FVM for 1-D steady State Diffusion (22) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-3 FVM for 2-D steady State Diffusion (1) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-3 FVM for 2-D steady State Diffusion (2) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-3 FVM for 2-D steady State Diffusion (3) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-3 FVM for 2-D steady State Diffusion (4) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-4 FVM for 3-D steady State Diffusion (1) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-4 FVM for 3-D steady State Diffusion (2) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-5 Unsteady Term (1) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-5 Unsteady Term (2) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-5 Unsteady Term (3) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-5 Unsteady Term (4) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-5 Unsteady Term (5) 



Computer-Aided Analysis on Energy and  Thermofluid Sciences 
Y.C. Shih   Fall 2014 Chapter 9 FVM for Diffusion Problems 

9-5 Unsteady Term (6) 


	Chapter 9
	Outline
	9-1 Introduction to FVM (1)
	9-1 Introduction to FVM (2)
	9-1 Introduction to FVM (3)
	9-1 Introduction to FVM (4)
	9-1 Introduction to FVM (5)
	9-1 Introduction to FVM (6)
	9-2 FVM for 1-D steady State Diffusion (1)
	9-2 FVM for 1-D steady State Diffusion (2)
	9-2 FVM for 1-D steady State Diffusion (3)
	9-2 FVM for 1-D steady State Diffusion (4)
	9-2 FVM for 1-D steady State Diffusion (5)
	9-2 FVM for 1-D steady State Diffusion (6)
	9-2 FVM for 1-D steady State Diffusion (7)
	9-2 FVM for 1-D steady State Diffusion (8)
	9-2 FVM for 1-D steady State Diffusion (9)
	9-2 FVM for 1-D steady State Diffusion (10)
	9-2 FVM for 1-D steady State Diffusion (11)
	9-2 FVM for 1-D steady State Diffusion (12)
	9-2 FVM for 1-D steady State Diffusion (13)
	9-2 FVM for 1-D steady State Diffusion (14)
	9-2 FVM for 1-D steady State Diffusion (15)
	9-2 FVM for 1-D steady State Diffusion (16)
	9-2 FVM for 1-D steady State Diffusion (17)
	9-2 FVM for 1-D steady State Diffusion (18)
	9-2 FVM for 1-D steady State Diffusion (19)
	9-2 FVM for 1-D steady State Diffusion (20)
	9-2 FVM for 1-D steady State Diffusion (21)
	9-2 FVM for 1-D steady State Diffusion (22)
	9-3 FVM for 2-D steady State Diffusion (1)
	9-3 FVM for 2-D steady State Diffusion (2)
	9-3 FVM for 2-D steady State Diffusion (3)
	9-3 FVM for 2-D steady State Diffusion (4)
	9-4 FVM for 3-D steady State Diffusion (1)
	9-4 FVM for 3-D steady State Diffusion (2)
	9-5 Unsteady Term (1)
	9-5 Unsteady Term (2)
	9-5 Unsteady Term (3)
	9-5 Unsteady Term (4)
	9-5 Unsteady Term (5)
	9-5 Unsteady Term (6)

