                            AOSC 634458R
                                              Experiment #5

                  Humidity: Measurement and Dynamic Response

Potentially Useful Equipment:  Wet and dry bulb thermometers, dew pointers (Peltier cooled), small pump, string hygrister, water bubbler, mass flow controllers, Davis met station.
Objectives: 

1. Measure the humidity of the air in the room.

2. Determine the uncertainty of the measurement.

3. Determine the dynamic response of two transducers, one must be the new Davis instrument. 

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

1. Set up reference humidities, either with salt solutions or by mixing saturated and dry air.

2. Calibrate two or more transducers.

3. Find all the major sources of uncertainty and perform error propagation.

4. Determine the dynamic response of two transducers based on different physical principles.  For a detector with a second order response, you will need to determine the undamped natural frequency, ω, and the damping constant (damping ratio) ς.
Hints:  Read Wallace and Hobbs Atmospheric Science Chapter 3 (Chapter 2 in the old edition) for background information on water in the atmosphere.  Doeblein's Measurement Systems might be useful for finding the dynamic response parameters.  You can produce air of known humidity with saturated salt solutions, or by mixing air saturated at a known temperature with dry air.  Mass flow controllers will provide adequate accuracy.

For the Report:  Calculate the maximum possible humidity (in any units you chose) of air removed from a full (ca 100 atm pressure) compressed air cylinder if there is liquid water in the cylinder.  Your write-up should include a calibration curve with the independent variable in units of water vapor volume mixing ratio, and the dependent variable in the same units and in units of either dew point or wet bulb temperature. 

To demonstrate the importance of units in your error analysis, show how a 1°C error in dew point would affect the H2O mixing ratio at a dew point of 30 and -20°C.

