Stoke’s Law: 

Reynolds Number: 

g is gravitational acceleration (9.8 m/s2)
L is the water depth [m]
 is the fluid viscosity (dynamic) [Pa s]
Re is the Reynolds Number which relates to laminar versus turbulent flow [unitless]
r is the particle radius [cm]
s is the density of the grain [kg/m3]
f is the density of the fluid [Water is 1000 kg/m3 or 1 g/cm3]
U is the average fluid velocity [m/s]
v is the settling velocity of a particle [cm/s]

Remember it might be necessary to convert things in grams and centimeters into kilograms and meters or vice versa. Specifically for density: n g/cm3 = 1000*n kg/m3.

1. [bookmark: _GoBack]For water, the dynamic viscosity is dependent upon temperature. Using reference books on the internet, find and fill out the following table for the dynamic viscosity of water.

	Temperature (˚C)
	Dynamic Viscosity (Pa s)

	0	0
	

	5
	

	10
	

	20
	

	30
	




2. For the following given Reynolds numbers, water thicknesses (L), and water temperatures (T), determine the average water velocity. Also, state whether Stoke’s Law would be applicable for sediment in these cases.

	Re
	T (˚C)
	L (m)
	U (m/s)
	Stokes? Y or N

	50
	15
	15
	
	

	150
	15
	60
	
	

	450
	20
	5
	
	

	600
	10
	10
	
	

	2000
	5
	5
	
	




3. For the previous cases where Stoke’s Law would be applicable, solve for the settling velocity for the following grain sizes. Make sure you have the units correct. Assume that the sediment grains are made of quartz. 

	
	Size (cm)

	7
	

	5
	

	4
	

	2.25
	




4. For what size range is Stoke’s Law applicable? For particles outside of this range, why would Stoke’s Law not apply? 

5. Using Excel, plot the Settling Velocity (y-axis) versus Grain Size (x-axis) for all of the Reynolds Number and grain size combinations, similar to Figure 2.3 in the book. You do not need to have log-scale axes. For each given Reynolds number, use a different color for the line/points. 

6. Choice one of the Reynolds Numbers and find the settling velocity for all four grain sizes assuming that the grains are made of zircon. Add these velocities to your plot with a different marker or line style to distinguish it from the quartz grains.

7. Copy your entire plot. Make one of your plots have a log scale for the y-axis. Which plot is easier to distinguish the different materials’ points? Why do you think this is?
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