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Figure 41: All FDV'’s stroke data collected from the High Impulse Testing program
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Figure 42: All FDV'’s stroke data collected from the Continuous Step Increase program.
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Although Fig. 41 and Fig. 42 were processed to remove most gross inaccuracies in the sensor
data, it was impossible to eliminate all and still maintain value for this research. Most sudden changes in
valve displacement seen in the data was a result of cavitation interference. Focusing on the plots
between time stamps 10 and 30 seconds reveals other optical sensor inconsistencies. The timing of the
tests does not align well because of the post processing which did not allow for a convenient start point
for all data sets. The figures are a good comparison for the differences in valve stroke as measured
empirically.

Test stand data was also collected for all 5 valves. There were no issues with the test stand data
collection. The test stand data that correlated to the useable Dewesoft data was used for simulation
experimentation. Fig. 43 and Fig. 44 show the results of each of the valves for the High Impulse Testing
program and the Continuous Step Increase program respectively. The test stand collected flow and
pressure data and the flow data is reported in Fig. 43 and 44. These figures depict a comparison of how
each valve performed relative to the other valves during the testing in regards to flow.
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Figure 43: All FDV'’s flow data collected with test stand from the High Impulse Testing program.
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Figure 44: All FDV'’s flow data collected with test stand from the Continuous Step Testing program.

The check valve data collection failed overall. While the fixturing and pressure transducers
worked well for data collection, the optical sensor failed to collect any useful data. However, this was
not due to cavitation interference. During the calibration of the optical sensor, it was clear that the
system setup that was designed and worked relatively successfully for the FDV was not going to be able
to be implemented for the CV. Calibration attempts resulted in a voltage readout that did not correlate
at all to the movement of the check valve via. drop gage. Therefore, there is no calibration data or
fixture FN data to report on. After it was clear that the optical sensor would not work, data collection
efforts for the CV had to be abandoned.

There are a few suspected flaws with the system setup for the CV that can be assumed to have
caused the failure of the optical sensor reading. One is that the mirrored surface of the CV was not
entirely adequate or consistent enough for the optical sensor. The mirrored surface of the CV system
was a machined and polished surface. It's possible the machined surface did not provide enough
reflection or a consistent enough reflection to allow accurate readings. Further testing of the optical
probe would have to be done to know certainly. The other suspected issue was that the inlet for check
valve, which was the path of the optical sensor, was slightly smaller than the tip of the optical sensor
itself. As seen in Fig. 34 in Section 4.6, the flow channel is small and potentially in the way of the sensor
optical beam. The channel size upstream from the check valve mirror may have been a contributing
issue. The inlet hole size for the CV is 0.1285” + .0005” while the optical sensor fiber is 0.187”. This
wasn’t established as a potential issue until calibration of the CV was done.
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