Name 	 	CM Box__________

CIRCLE ONE:	Mayhew 4th	Mayhew 5th	Moorhead 4th	  Moorhead 5th 

For this exam you may use:


	-One side of an 8-1/2 x 11 sheet for notes
	-Calculator
	-EES NOT allowed




ES 202
Examination 2
February 6, 2009
	Problem
	Score

	1
	/20

	2
	/50

	3
	/30

	Total
	/100



Show all work for credit
and
turn in your notes sheet 


Problem 1  (20 Points)
True or False (2 pts each)
1.) The resultant force on a surface due to hydrostatic pressure equals the pressure at the center of pressure times the area of the surface.


2.) The buoyancy force acting on an object equals the weight of the fluid displaced by the object.


3.) The center of pressure on a submerged object is always 2/3 of the distance from the top to the bottom of the object.


4.) The friction factor for turbulent flow only depends on the Reynold’s number.


5.) The hydrodynamic entrance length is shorter for turbulent flow than for laminar flow.


6.) The shear stress on the wall is greater for the velocity profile on the left.



7.) Minor losses can be greater than major losses.


8.) Internal flows become turbulent when the Reynolds number exceeds 100.


9.) Mechanical energy loss, head loss, and pressure drop are all the result of fluid friction.


10.)   It requires twice as much work to push the same amount of fluid through a pipe that is half the diameter.

Problem 2 (50 points)
Consider the following venturi flowmeter and Mercury (Hg) manometer.


Find:	(a)  Volumetric flowrate,  (25 points)
	(b)  Height difference, h, in the manometer  (25 points)
Note:  You may neglect all effects of fluid friction in this flow.


Problem 3 (30 points)
The human heart is essentially a pump that provides ~2 W of mechanical energy to circulate blood through your arteries, capillaries, and veins.   In a dramatic over-simplification, we will model your entire circulatory system as a single, smooth-walled tube, 0.5 mm in diameter, and 1 km in length.  If we initially assume that your blood flow is laminar:
(a) What is the volumetric flow rate of blood that your heart is able to circulate? (25 pts)
(b) 	Was the assumption of laminar flow valid? (5 pts)
You may use the following properties for blood:  μ=5x10-4 kg/m-sec, ρ=1050 kg/m3
Note:  You may neglect minor losses and changes in elevation.
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