Maintenance of the University of Washington’s Radiance Nephelometer at Okinawa

This doc describes the maintenance procedures to be followed for the UW’s Radiance Research M903 Nephelometer.  This nephelometer (“neph”) is configured at Okinawa with a 1um impactor.  Thus, our measurements will represent aerosol scattering (green) for only the sub-micron aerosol particles.  Aerosol scattering gives information on the total aerosol mass, however it is not a simple relationship.  The following table gives a rough guide for interpretation of data from the nephelometer.

	Aerosol scattering value
	Approximate mass conc.
	Airmass type

	0-10 x 10-6 m-1
	0-3 ug/m3
	Very clean



	1-10 x 10-5 m-1


	3-30 ug/m3

	Moderately polluted

	1-10 x 10-4 m-1
	30-300 ug/m3
	High pollution


The current aerosol scattering value is always given on the main screen as bs = …










Correct operation of the impactor, requires that the neph flow be maintained to 10 liter per minute.  This is done by use of a needle valve and flow meter.  The flow meter has been calibrated in the lab such that a flow reading of 22 SCFH corresponds to a flow of 10 lpm.  This can be adjusted with the white needle valve.  Note that this flow meter is read by reading the middle of the ball or float.  
In general, maintenance of the neph system requires the following steps:

1) Check and record current flow;

2) Clean and lightly grease impactor and replace back into system;

3) Check and record zero level with HEPA filter;

4) Adjust flow to 22 SCFH (middle of float);

5) Download data to laptop computer;

6) Check, record and reset the neph clock (it tends to run fast);

7) Backup copy of data to floppy and email to Dan Jaffe (djaffe@u.washington.edu)

These steps will take approximately an hour and should be done about every 4 days.  The exact timing is not critical.  Note that the nephelometer will hold approximately 14 days worth of data, but the maintenance should be done more frequently than this.

Detailed instructions:

1) Before doing anything else, read the flowmeter on the side of the neph, by reading the middle of the float. Record this on the logsheet;

2) Remove the impactor, take it apart.  There will be 5 dots on the impactor plate where the particles larger than 1 um have collected.  Clean the dots on the impactor plate off with a clean tissue or Kimwipe.  Then apply a very light coating of the Dow Silicone vacuum grease. (this minimizes particle “bounce”).  To do this, put a tiny amount of the grease on a Kimwipe and apply to the plate.  Wipe off so that there is no visible grease on the plate.  Replace the impactor back in-line, being careful to assemble tightly and to get the orientation correct.  There is a “I” on the inlet side and an “O” on the outlet side of the impactor.  Once the impactor is reassembled, do a leak test by plugging the upstream side (the inlet side).  The flow on the flowmeter should drop to at least half its earlier value (eg. around 11 SCFH).  At this point, don’t reattach the tubing connecting outside air.

3) Next attach the HEPA particle filter to the inlet side of the impactor. Pay attention to the direction of the filter, as the flow can only go one way.  After attaching the filter, wait 10 minutes for the reading to stabilize.  On the main screen, read and record the zero value.  It should be no more than 2 x 10-6, and usually it will be closer to 0-0.5 x 10-6.  Record the value on the logsheet;

4) Next remove the HEPA filter and reattach the inlet line.  Adjust the white needle valve to get a flow on the flowmeter of 22 SCFH.  If it is not possible to do this, check for restrictions in the line.  If all else fails, replace the pump.  If you still can’t get enough flow, note the flow on the logsheet and keep it running;

5) Next download the data to the laptop.  First attach the serial-serial cable, which attaches to the “Serial” connector on the Neph (not the modem connection).  Attach the cable to the serial port on the laptop, start the laptop and then open “HyperTerm”.  There is an icon on the desktop for the Nephelometer-HyperTerm setup.  As soon as you are connected and have HyperTerm running you will start to get a continuous stream of Neph data on the screen.  Hit “S (CR)” to get to the main menu.  Now on HyperTerm, go to Capture Text File.  It will ask you for a filename.  Use the following for the Neph datafiles:  YYMMDD_neph.txt  where YYMMDD is the current date (in other words, the day the data was downloaded).  (I have created a directory on the Desktop called “Nephdata” to keep the datafiles.).  When data capture has started, hit “B (CR)” to download all Neph data.  It takes about 5 minutes to download all the data.  When the download is complete, go to HyperTerm again and end the data capture.  The file is now in the location you specified.  

6) The next step is to check and reset the clock. Unfortunately the Neph clock tends to get a bit off,  usually running a bit fast.  So, from the Neph menu, his “T (cr)” to get the current time.  At this point you will need to know the correct time and subtract to find out how many minutes the Neph is running fast (or slow).  Record this on the datasheet.  Use +minutes to indicate the Neph is running fast, Use –minutes to indicate it is running slow.  Then reset the clock to the correct time and data.  Hit “T YYMMDDHHMM (cr)”.  It will then echo back the new, correct time.  For the Neph data, we will use GMT times!  Be very careful at this step, as an incorrect time will really mess us up!  Finally, hit “Q (cr)” to send the new time over to the Neph and restart it in its usual “log” mode.  You can now disconnect the cables.  Be sure the Neph is recording data and that it’s main screen says “LOG--- 5 minute”.

7) Next copy the new datafile to a floppy, and if at all possible, email the file to Dan Jaffe as soon as possible. (djaffe@u.washington.edu).  If anything was unusual, please note this on the logsheet and email this information to Dan.

Thanks for your help!!!!

