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Design of Urban Water Networks

Assignment No. 4

Solve the following problems using the WaterCAD computer program
1. The ductile iron pipe network shown below carries water at 20° C.  Assume that the junctions all have an elevation of 4 m and the reservoir is at 36 m.  Use the Hazen-Williams formula (C = 130) and the pipe and demand data below to perform a steady state analysis and answer the following questions:
a. Which pipe has the lowest discharge? What is the discharge (in l/min)?

b. Which pipe has the highest velocity? What is the velocity (in m/s)?

c. What effect would raising the reservoir by 20 m on the pipe flow rates?

d. What effect would it have on the junctions' pressure?
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	Pipe
	Diam. (mm)
	Length (m)

	P -1
	150
	60

	P -2
	100
	75

	P -4
	100
	80

	P -4
	100
	120

	P -5
	250
	970

	Junctions
	Demand (l/min)

	J – 1
	550

	J – 2
	620

	J – 3
	630

	J – 4
	470


2. A pressure gauge reading of 280 KPa was taken  at J – 5 in the pipe network shown below.  Assuming a reservoir elevation of 90 m.  Find the appropriate Darcy-Weisbach roughness  height (to the hundredth place) to bring the model into agreement with these field records.  Use the same roughness value for all pipes.  The pipe and junction data are shown below. 

a. What roughness factor yields the best results?

b. What is the calculated pressure at J – 5 using this factor?

c. Other than the pipe roughness, what other factors could cause the model to disagree with field recorded values for flow and pressure?
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	Junction
	Elev. (m)
	Demand (l/min)

	J – 1
	60
	960

	J – 2
	47
	1000

	J – 3
	56
	1390

	J – 4
	48
	1200

	J - 5
	42
	1000


	Pipe
	Diam. (mm)
	Length (m)

	P -1
	250
	1550

	P -2
	150
	290

	P -4
	150
	260

	P -4
	200
	240

	P -5
	150
	260

	P - 6
	200
	245


3. A ductile iron pipe network (C = 130) is shown next page.  Use the Hazzen-Williams equation to calculate friction losses in the system.  The junctions and pump are at an elevation of 7 ft and all pipes are 8 in. in diameter.  All data are given in the next page.  The water surface of the reservoir is at elevation 36 ft.
a. What are the resulting flows and velocities in the pipes?

b. What are the resulting pressures at the junction nodes?

c. Place a check valve on pipe P – 3 such that the valve only allows flow from J-3 to J-4.  What happens to the flow in pipe  P-3? Why does this occur?
d. What happens to the pressures throughout the systems?

e. Remove the check valve on P-3. Place a 8 in. flow control valve at an elevation of 7 ft on pipe P-3.  The FCV should be set so that it only allows a flow of 100 gpm from J-4 to J-3.  What is the resulting difference in flows in the network?  How are pressures affected?
f. Why doesn't the pressure at J-1 change when the FCV is added?

g. What happens if you increase the FCV's allowable flow to 2000 gpm?  What happens if you reduce the allowable flow to zero?
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    Pump information                                       Junction Information
	Head (ft)
	Flow (gpm)

	200
	0

	175
	1200

	100
	2400

	
	

	Junction
	Demand (gpm)

	J – 1
	380

	J – 2
	600

	J – 3
	590

	J – 4
	375


                  Pipe Information

	Pipe
	Length (ft)

	P -1
	80

	P -2
	45

	P -4
	78

	P -4
	42

	P -5
	12

	P - 6
	12
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