Using saturated salt solutions for RH probe calibration
There are several Vaisala temperature/relative humidity probes (Model#HMP50) incorporated into the GMD-style aerosol rack.  These probes should be calibrated annually to maintain optimal performance of the aerosol system.  The probe calibrations are entered into the cpd.ini file so that the recorded relative humidity data reflects the calibrated value.
One relatively simple way to calibrate relative humidity probes is to use saturated salt solutions.  Some details on this technique can be found at:
http://www.npl.co.uk/thermal/faqs_humidity.html#values
http://www.natmus.dk/cons/tp/satslt/satsol.htm
Briefly, one can generate a known relative humidity in an enclosed volume by making a saturated salt solution.  The relative humidity depends on the composition of the salt and the temperature of the solution.  The table below gives approximate relative humidity values for several salt solutions as a function of temperature (from the water activity links at http://faculty.che.umn.edu/fscn/Ted_Labuza/default.html ).
	Salt
	RH%@20 C
	RH%@25 C
	RH%@30C

	LiCl
	12.4
	12.0
	11.8

	K2CO3
	44.0
	43.8
	43.5

	NaCl
	75.5
	75.8
	75.6

	(NH4)2SO4
	80.6
	80.3
	80.0


There are multiple companies that will sell you a salt solution calibration kit (two examples):
http://store.newadventures.com/kehucakit.html
www.kele.com/archive/hy-cal/hc-60-ser-hy.pdf
You can also build your own kit (much less expensive!).   You will need:

· High purity salts (99+%) that cover a range of relative humidities (we use the salts in the table above)

· Distilled water

· Small (~50 ml) bottles with caps to hold the saturated salt solutions

· Extra cap(s)

· O-rings that snugly fit around the vaisala probe

· Bottle holder (something to prevent bottles from tipping sideways)

	[image: image1.jpg]



	Picture of bottle used for salt calibration
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	The extra caps are used for calibration – they need to have a hole in them that is approximately the diameter of the Vaisala probe (~12 mm).  
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	The o-ring is used to prevent the probe from slipping all the way through the cap.
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	Note: it is easier to screw the sample cap onto the bottle and then insert the probe into the hole in the cap.  The blue styrofoam in this picture prevents the bottle of solution from tipping over and provides some thermal insulation.


Making a saturated salt solution 

1) put a small amount of salt (~10 g) into the bottle

2) SLOWLY add distilled water and stir/shake until about ½ the salt crystals are dissolved.  You are really making a slush or a slurry rather than a solution.  There should be undissolved salt crystals in the liquid, but they should not poke out above the top of the liquid.
3) Wait for the salt/water mixture to come to room temperature (the LiCl and K2CO3 solution are exothermic and the bottle will be warm to the touch.

Doing a RH sensor calibration

1) Make salt solutions for each of you calibration salts and allow them to come to room temperature.

2) Measure the temperature of the room.

3) Put the sample cap (with the hole in it) on the first bottle.  

4) Put an o-ring around the body of the sensor to be calibrated.  Place the o-ring so the sensor will NOT touch the salt solution when inserted in the bottle

5) Insert sensor into bottle and wait for the relative humidity to equilibrate (~10 minutes)

6) Record the sensor voltage (or PID readout) and the expected relative humidity of the salt solution.

7) Repeat for each of the salt solutions you are using.

8) Fit a line to the points to get the calibration curve

Below is an example of a sensor calibrated using salt solutions for the Barrow, Alaska aerosol system.
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	This is an example of an RH sensor calibration using the 4 salts listed above.

	The entry for this sensor in cpd.ini would be:  

Cal_Inlet_RH=-1.7116,1.041; 071706/eja
Notes: Intercept is entered first, then slope.  It can be useful to put the date and the initial of the person who calibrated the sensor.


