AOSC 634/458R
Experiment #4

Gas Flow and Control

Potentially Useful Equipment:  Several Tylan, or Datametrics mass flow meters and controllers, compressed air, compressed helium, ball flow meter, Gilibrator bubble flow calibrator.
Objectives:  

1. Calibrate a Mass flow controller.

2. Measure the mass flow with a ball flow meter.
3. Determine the pressure sensitivity of the ball flow meter. (634 only)
4. Determine the response of the mass flow meter to a change in the nature of the carrier gas.

Procedure:  You will devise the details of the determinations, but you should follow this general outline.

1. Set up a mass flow controller.

2. Calibrate it with the bubble flow meter.

3. Use the mass flow controller or bubble flow meter to calibrate the ball flow meter.

4. Find all the major sources of uncertainty and perform an error analysis.

Hints:     It is easier to control the flow with a mass flow controller and then read the flow on the ball flow meter.  You will need to correct your flows for temperature and pressure, and in some cases the vapor pressure of water.  
For the Report:  Your laboratory report should include a description of the procedure you followed, your raw and processed data, a detailed error analysis, and conclusions if any.  Literature references should be included where appropriate.  Use the format of the American Geophysical Union.  You should also answer the following questions: 

1. Compare the precision, accuracy, sensitivity, range, and practicality of the flow meters you used.

2. Characterize the performance characteristics (e.g., precision, linearity, cross sensitivities) of a ball flow meter.
3. What error in induced by measuring a monatomic or triatomic gas with flow meters calibrated for a diatomic gas?

