EXPERIMENT SET 2: PRESSURE DIFFERENTIAL MEASUREMENTS FROM END-TO-END OF A SCALE MODEL INLET MANIFOLD

The first set of experiments was performed in various manners, some using the open end of a faucet (aerator removed) or similar active water source.

The second set required steady flow so that reliable pressure measurements could be obtained.  Expectations were that a pressure difference on the order of several centimeters of head could be measured from one end of the model manifold to the other (with the inlet end being at lower pressure due to the horizontal velocity component.).

Due to the high flow rate necessary to observe pressure recovery effects with flow that is at least partially turbulent (as it is in real applications), a flow rate of at least 10 liters per minute was desired.  Available lab (peristaltic) pumps are not sized for this volumetric flow rate.  Therefore, a higher-rate centrifugal pump was located.  The centrifugal pump output (based on stop-watch and graduated cylinder) was of the order of 4 liters per minute.  There were no flow meters (rotameters) available in the lab to record flow that high.

Connecting the pump to the model manifold (with ejected water collected in a barrel piped back to the pump influent, we ran the experiment several times with help from various seasoned pressure sensor users in the lab but failed to get any reliable results of pressure differential. It appeared that the “noise” of the pumps (pressure variations) were too high to measure the differential reliably.  A new design that allowed “flow dampening” was sought; however, several trials were unsuccessful as they produced too many flow restrictions to obtain the desired flow behavior.

