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Name: _____________________________________________
Company: __________________________________________

1. Create MEASUR files for several of the pumping systems you are investigating for energy savings. Complete as much of the analysis as possible. If you have questions, please email us.


Go the Extra Mile: If you have time work through some of the following!
Answers are after the questions.

2. The pump below was selected for 2000 gpm at 225 feet of head. You are to investigate the operating points for this pump operating at 1500 rpm, 1000 rpm and 750 rpm for three different systems operating with a VFD for capacity control. The first system is all frictional with no static head. The second system has 30 feet of static head and the final system has 125 feet of static head. Determine the system curves in MEASUR. Then use Excel to do your analysis by plotting the three system curves and the pump curves at the different speeds to determine the different operating points. Determine the flow rate delivered, pump head and pump efficiency for each operating speed for each of the three systems. Does the amount of static head in the system impact the operating point of a pump controlled by a VFD?
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3. A large cooling water system has a design operating point of 12,000 gpm at 140 feet of head. To deliver this flow 5 identical pumps must be operated in parallel. The system has 100 feet of static head, the open elevation of the cooling towers. In Excel input the system curve and pump curve. The plot the system curve plus equivalent pump curves for 1-pump, 2-pump, 3-pump, 4-pump and 5-pump operation. Give the system operating flows and heads for 1, 2, 3, 4, and 5 pumps. How much does the flow increase every time you turn on an additional pump?
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4. A municipal water treatment plant needs to deliver 1.5 million gallons per day of fresh water into the system. An energy study has suggested the plant pump at a slower rate for a longer time to reduce the cost of pumping. The data below applies to this system. If electricity costs $0.08/kWh and demand costs $15.25/kW, calculate the annual operating cost for each flow rate.


	Flow Rate (gpm)
	Head (feet)
	Time (hr/day)

	1700
	294.1
	14.71

	1900
	302.3
	13.16

	2100
	311.4
	11.90

	2300
	321.5
	10.87

	2500
	332.5
	10.00
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Answers
2. 
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3. 
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4. 
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The Bell & Gossett Series e-HSC horizontal spit case in-iine pump provides engineers,
contractors and buiding owners a more powerful, serviceable, and effcient solution for a wide
range of critical HVAC applications.
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Figure 21. Pump and motor performance data from Floway test facility
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Pump Curve

System 1 System 2 System 3

gpm feet | gpm feet gpm feet gpm feet
0 247 0 0.00 0 30.00 0 125.00
400 245 400 1055 400 39.14 400 | 129.70
800 242 800 39.36 800 64.11 800 | 142.55
1200 238 1200 | 8504 | 1200 | 10370 | 1200 | 162.91
1600 232 1600 | 14690 | 1600 | 157.31 | 1600 | 190.49
2000 25 2000 | 22446 | 2000 | 22453 | 2000 | 225.07
2400 215 2400 | 317.38 | 2400 | 305.06 | 2400 | 266.50
2800 200 2800 | 42538 | 2800 | 39867 | 2800 | 314.65
3200 175 3200 | 54823 | 3200 | 50514 | 3200 | 369.42
3520 145 3600 | 68573 | 3600 | 62430 | 3600 | 430.72
2000 | 837.71 | 4000 | 756.02 | 4000 | 498.48
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All Frictional System 30 Foot Static Head System 125 Foot Static Head System
rpm gpm feet |efficiency| gpm feet |efficiency| gpm feet |efficiency]
1780 2000 225 83.0 2000 225 83.0 2000 225 83.0
1500 1660 160 82.5 1630 161 82.6 1250 166 75.0
1000 1085 71 82.6 910 72 78.2 No Flow
750 810 40 82.6 460 42 67.0 No Flow
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Pump Curve System 1 2-pumps | 3-pumps | 4-pumps | 5-pumps
gpm feet | gpm feet gpm gom gpm gpm
0 164 0 100.00 0 0 0 0
400 164 1500 100.77 800 1200 1600 2000
800 163 3000 102.87 1600 2400 3200 4000
1200 160 4500 106.20 2400 3600 4800 6000
1600 155 6000 110.72 3200 4800 6400 8000
2000 148 7500 11638 4000 6000 8000 10000
2400 140 9000 12316 4800 7200 9600 12000
2800 130 10500 131.04 5600 8400 11200 14000
3200 118 12000 140.00 6400 9600 12800 16000
3620 101 13500 150.03 7240 10860 14480 18100

15000 161.12
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Rate | (20 | (hrfday) | Efficiency (%) | PomPPower | Energy | Demand | Energy | Demand | Annual | 2500 gpm
(gpm) (kw) (MwWh) | (kw) | Cost($) | Cost($) | Cost($) | Rate
1700 | 2041 | 1471 815 115.57 62049 | 1386.79 | 49639 | 21149 | 70788 2219
1900 | 3023 | 1316 85 12058 62244 | 1555.00 | 49795 | 23714 | 73509 19469
2100 | 3114 11.9 85.0 144.93 62051 | 1739.18 | 50361 | 26522 | 76883 16094
2300 | 3215 | 1087 8.0 167.83 665.88 | 2013.98 | 53270 | 30713 | 83984 8994
2500 | 3325 10 80.0 195.74 714.46 | 234801 | 57157 | 35821 | 92978 0
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