
ESS	524	Class	#4
Highlights	from	last	Monday	– Erich
Today’s	highlights	report	next	Monday	– Shashank

• Highlights	reporters	– please	send	me	your	report	by	
email.

• Great	Week	1	journals.
• HW	#1	(Matlab)	due	today.	

Today
• Discussion	points	about	reading	materials?
• Introduction	of	Finite	Difference	(FDM)	formulas	



ESS	524	Class	#4
Now	we	will	move	on	to	numerical	methods
Finite	Difference	Method	FDM
Finite	Element	Method	FEM
Finite	Volume	MethodFVM

At	start	of	class,	let’s	talk	about	the	readings

Under	READING
• Kwon	and	Bang	Ch 1	on	Matlab
• Ed’s	Notes	on	Steady	1-D	Diffusion	with	Finite	Elements
• Huebner	on	Finite	elements	
• Reddy	and	Gartling on	Finite	elements
• Versteeg and	Malalasekera,	Chapter	4
• Patankar,	Chapters	3	and	4







If	f =	1,	what	equation	do	we	get?

If	f =	e (enthalpy),	or	cpT,	what	equation	do	we	get?



Velocity	components	are	(u,v,w)
Force	components	are	(Fx,	Fy,	Fz)

Newton’s	second	law	is	a	
material	derivative





Finite	Difference	Method	FDM

This	is	just	a	1-term	Taylor	expansion	from	each	point	in	turn.
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