Pumping A Experimental Notes

revised 12-20-02

Expectations

1.  You are expected to provide a detailed flow diagram (using Visio or another software package- not hand drawn) and detailed JSA (procedure) describing valves open, closed, etc. You must do this well in your proposal or you will not be allowed to perform your experiment.

2. You must state exactly what data you will record and how you will use this data to meet the experiment objectives. You must state this clearly, with sample calculations and data sheets, in your proposal or you will not be allowed to perform your experiment. The calculations must include units. Calculations can be done neatly by hand or typed.

3. You can ask the instructor, Tim Gasperich or the TA any questions about this equipment prior to turning in your proposal and running the experiment.  We will NOT tell you the procedure to use to run the equipment. We expect you to figure this out. We will tell you what things are, pumps, pressure gauges, etc. so you know how they work.

4. Get the Pumping A handout from Tim Gasperich. You need it for information on the tachometer and the Gould’s pump.

Experiment Information

1. Find out from Tim what size impeller (4” or 5” diameter) is in the pump now.

2. The smaller lines going into the ‘side’ of the pump are water needed to cool the pump bearings.  This water must be turned on before the pump is turned on and turned off after the pump is turned off. Use a low flow of water.

3. There is one electrical disconnect that is to the left of “Control Room Window” as you are standing in the Pumping A area.  There is a second disconnect on the pillar by the windows in the Pumping A area.

4. Be sure there is water in Tank 2 (Bottom Tank). If not, get with Tim Gasperich and fill up Tank 2 until it is about 70% full. 

5. Be sure the walkway is clear and pump guards are in place. Do NOT touch the pump shaft while it is running. The driver is turning very fast! 

6. Use the electronic stroboscope to measure pump speed.

7. Turn on the Gould pump by pushing the start button on the wall behind the pump (labeled Gould). Set the Gould pump speed (rpm) after the pump is running by adjusting the black dial on the Gould pump. “5.1” is the maximum setting you can use on this pump! A value of 3.1 is a good place to start. Always be sure the pump is running before you adjust the rpm using the black dial on the Gould pump.

8. To turn on the pressure gauges, you push the on/off button. You may have to turn them back on several times during your experiment. There is a timer that turns them off automatically.

9. The Power Factor gauge on the wall behind the pump  is not accurate. You can calculate the value for the power factor from other information that you can record. This pump uses 3 phase, 480 Volt power. When looking at the KW reading meter, notice you will multiply the value you read on the dial (typically about 0.1) by 5, so it then becomes 0.5 kW. 

10. For the check-in and proposal I expect to see the following:

a) Tell me exactly how you will calculate the power factor. I want to see calculations too. See Pumping A handout from Tim Gasperich.

b) Tell me exactly how you will calculate NPSH (in feet of water) for your system. I want to see calculations too. See Cameron’s p. 1-9, 1-11, etc.

c) Tell me exactly how you will determine the head (in feet) for your system. I want to see sample calculations too. See Cameron’s p. 1-6, etc.

d) Tell me exactly how you will make a pump curve with total head in ft on the y axis, and gpm of water on the x axis at various rpm’s. How do you get gpm?

e) Tell me exactly how you will calculate the hydraulic hp, brake hp, pump efficiency (see Pump A handout from Tim), total electrical power input, motor efficiency, and overall efficiency (see Cameron’s p. 1-27, etc). 

f) Tell me exactly how you will use the affinity laws (see Cameron’s p. 1-29) in this lab. I want to see sample calculations too. 
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