305-261/262 Measurement Laboratory 

Experiment VIII

Pressure Transducer Calibration and Jet Profile

Objectives
· Part I: to calibrate a pressure gauge and a pressure transducer using a U-tube manometer.

· Part II: to find the pressure distribution of a jet coming from a nozzle, using the pressure transducer.

Equipment Provided

· One 16 inches manometer mounted on the bench and filled with colored water.

· One pressure gauge, 0-35” of water Full Scale.

· One pressure transducer type PX170-28DV. Sensitivity: 42mV/28 inch-of-water/10V.

· One 5V power supply.

· One DVM.

· One X-Y table with Pitot tube and nozzle already mounted.

· Required cables, wiring and connectors.

Part I: Calibration Procedure
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Make sure that the air pressure regulator of the air outlet located on your bench is off (fully turned counterclockwise).

2. Inspect the pressure system. Here is the schematic diagram:

3. All three instrument measure gauge pressure i.e. pressure with respect to atmospheric. 

4. Connect the output of the transducer to the DVM (if not already connected). The connections of the transducer are numbered (1,2,3,4). Follow this schematic diagram to ensure the proper connections: 
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NOTES:
Numbers 1,2,3.4 rafers to sensor terminals
Vs = valtage sxcitation (power sugply)

Vo = output voltage of transducer

THE SENSITIVITY OF THE PRESSURE TRANSDUCER IS: 4 2m\/284water/10V



Adjust the X-Y table until the Pitot tube is in line with the center of the nozzle and nearly touching it (i.e. a sheet of paper should barely slide between the Pitot tube and the nozzle.)

6. Prepare a table with three columns to collect your data. In the first column you will write the U-tube reading, in the second column write the gauge readings, in the third column insert the voltage readings from the DVM.

7. Remember that the U-tube reading consists in the vertical distance between the two columns of water.
8. Turn on the power supply and measure its voltage.

9. Record the zero reading of pressure transducer (offset).

10. Record the gauge reading and the U-tube manometer reading. (Inches of water).

11. Very slowly open the pressure regulator (clockwise) while keeping an eye at the U-Tube manometer. Open the valve until the U-TUBE reading is 2 inches below full scale. NOTE: if the pressure increase is too high, the colored water will spill out and you will have to start all over again.
12. After reaching about the full scale of the U-Tube manometer, record this reading and the gauge reading (inches of water). This will be the Max pressure. Record the position of the micrometer if you did not do it yet. (Initial position)…………………..

13. Use  the X-axis micrometer to move the Pitot tube along the X-axis away from the nozzle. The pressure measured by the U-Tube will decrease. Move the micrometer away until the U-tube reading is minimum. Record the position of the micrometer. (Final position).

14. Now divide the total displacement of the micrometer into 10-15 equal steps and slowly bring back the micrometer to the original position recorded in instruction 13.

15. Now you will move the Pitot tube along the X-axis away from the nozzle in small equal steps using the micrometer. At each step you will record the U-tube reading, the Gauge reading and the pressure transducer voltage output reading.

This is the end of the calibration procedure. Close the air outlet regulator (fully turned counterclockwise).

Part II: Pressure Distribution Procedure

1. Make sure the air pressure regulator is closed.

2. Using the micrometers, set the position of the pitot tube along the axis of the nozzle at ~25mm from it. From this moment, the X-axis micrometer must not be touched.

3. Very slowly open (clockwise) the air regulator until the reading of the U-TUBE is approximately  half of full scale.
4. Adjust the Y-axis micrometer to obtain the maximum reading on the U-Tube. Keep an eye at the U-Tube to make sure the water does not spill out during this operation. Decrease the pressure of the air regulator if necessary.

5. Record the reading of the U-Tube.

6. Prepare a table of three columns. In the first columns you will write the micrometer displacement, in the second column write the U-tube readings, and in the third column write the voltage output of the pressure transducer. 

7. Move the Y-axis micrometer up away from the axis of the nozzle until the U-tube reading goes to zero. This will be your initial position. (zero displacement).

8. Record the reading of  the U tube and the DVM.

9. Now move the Y-axis micrometer in steps of 0.015inch (down). Record the micrometer readings and the DVM reading at each increment. Continue until the U-tube reading does not change anymore.

10. Close the air valve (fully counterclockwise) turn the power supply off.

RESULTS

Part I: Calibration curve results

Use Excel to plot the following graphs:

1. Pressure gauge readings (inch of water) versus U-tube readings (inch of water)

2. Voltage output of pressure transducer (mV) versus U-tube readings (inch of water). Remember to subtract the voltage offset (zero reading) obtained at instruction 8 of the calibration procedure.

3. From this data calculate the Static Sensitivity of the pressure transducer and compare it with the nominal value of  42mV/28”water/10V.

4. Calculate the percentage error.

Part II: Jet profile results

1. Plot voltage output of the pressure transducer versus displacement.

2. Plot U-tube readings versus displacement.

3. Answer the following questions:

· What do you think these two plots represent? (brief answer please).

· Why do you think there is such a pressure variation from maximum in front of the nozzle to minimum laterally away from the nozzle? (brief answer please).
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