CHEN 2610 – Transport I (Fluid Mechanics)	Fall 2012
Chemical Engineering Department	EXAM 3
T.D. Placek	Auburn University
____________________________________________________________________________________


LAST NAME, FIRST NAME (Print)  _________________________________________
	
Open Book – Open Note Sheet 1 & 2 & 3

Departmental Honesty Statement:  By affixing my signature below, I acknowledge I am aware of the Auburn University policy concerning academic honesty, plagiarism, and cheating. This policy is defined in the current Tiger Cub Student Handbook, Code of Laws, Title XII, Student Academic Honesty Code, Chapters 1200-1203. I further attest that the work I am submitting with this exam is solely my own and was developed during the exam. I have used no notes, materials, or other aids except those permitted by the instructor.
SIGNATURE  _________________________________________
Instructions:

 (1) Read each problem carefully before attempting to work,  (2) show your work,  (3) use your time wisely,  (4) clearly indicate final answers.   
REMEMBER, YOUR PROBLEM SOLVING SKILLS AND TECHNIQUES ARE BEING EVALUATED IN THIS EXAM.

Problems:

1.   (33pts)(sd)  A scale model of a piping system is to be tested to determine head losses for the actual (prototype) system. Water at 15 oC is to be used in the model and kerosene at 20 oC is used in the prototype system.  The diameter used for the prototype is 20 cm.  The velocity in the prototype is 1.1 m/s.  A practical upper limit for the water velocity in the model is 2.1 m/s.

[bookmark: _GoBack](a)  Find the pipe diameter that should be used for the model.
(b)  Find the ratio of pressure losses (pressure drop) in the prototype to those in the model.

	
	water 15oC
	kerosene 20oC

	viscosity, Ns/m2
	1.14x10-3 
	1.9x10-3

	density, kg/m3
	999
	814



2.  (33 pts)(ed)  A fountain at an amusement park runs off of a rain fed reservoir.  The owner wants the jet to shoot vertically from a circular galvanized iron pipe (d=20 cm), 10 m into the air.  Given the setup shown in the figure (on the next page), what is the minimum height difference between the water level of the reservoir and the jets outlet, if the gate valve is half closed.  What is the value if the gate valve is fully open?  Assume the bend is smooth with r/d=3.
[image: C:\Users\placetd\Pictures\2012-11-08\001.jpg]
3.  (33 pts)(wj)  A fire truck for a rural fire department must draw water from a lake and discharge it horizontally through a 2” ID hose.  The water velocity in the hose is 60 ft/s.  The truck accomplishes this task via an onboard pump that operates with 55% efficiency.  How many horsepower needs to be delivered to the pump by the pump motor if the water to be discharged through the hose is 200 ft above the surface of the lake.  In order to fight a particular fire, 6 lines of 100 ft long fire hose were employed (in series).

Additional information:  Checking online references for fire fighters points to their use of the Hazen Williams Equation to estimate the frictional losses for fire hose.  The formulas are intended for use with water at ambient temperatures in turbulent flow situations.

The value of the Hazen-William Roughness Coefficient, C, for fire hose is 135.
[image: ]
hf = frictional head loss, (ft)
V = Velocity of the fluid (ft/s)
L = Length (ft)
C = Hazen-Williams Roughness Coefficient C
D = Diameter of pipe, (ft)
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Figure 1

Gate Valve





