Instructions for Calibration of TSI Nephelometer using CPD and TSI software

The instructions will permit you to accomplish a calibration assuming the following are true:

· The TSI nephelometer is connected to port USB0 (Port 1 on USB-to-serial converter box)

· The CO2 delivery line is connected to the ¼” Swagelok bulkhead fitting labeled  “zero check port” on the impactor box

A calibration typically takes 30-40 minutes to complete.

Instructions
1. With a cpdclient session running (blue window with aerosol data visible), single-click the terminal icon to open up a terminal window.
2. Type ‘dosneph’ (type what is inside the quotes).  Executing this script does several things.  It changes the configuration of the cpd software so that it will not try to communicate with the neph anymore.  It stops and restarts CPD with this new configuration.  The blue cpdclient window disappears (although CPD is still running in the background).  It opens the TSI nephelometer software through a DOS emulator.

3. Open a cpdclient window by single-clicking on the “Start CPD” icon.  You should now have three open windows on the desktop (terminal, cpdclient, and TSI software windows) and you will have to move between them in this process.
4. Single-click on the TSI software window to make it the active window.  At the Main Menu in the TSI Software window, choose ‘com port and data path’.  If the COM port is not already set to COM2, please do that and press <Tab> to get to ‘OK’, then press <Enter> (the ‘<>’ is a designation of a key to be pressed).  The com port setting should already be on COM2 – this is the default.
5. At the Main Menu, choose ‘Calibration’.  This will take you to the calibration screen.  At the top of the Calibration screen, the current values of the K2 and K4 constants are shown.  You will be determining the new values of these constants through the calibration.  Now you will go down the list of steps in the TSI neph software window to complete the calibration.  If at any time you make a mistake, do something out of order, etc., you can press <F10> to exit out of the calibration and start again.
6. Press <1>.  This will show you a list of the gases you may use for the low span gas.  By default, ‘Air’ has been chosen.  If ‘Air’ is not highlighted, please choose ‘Air’.  Then press <Enter>.  A check mark will appear next to Item #1 in the list to show that this step has been completed.

7. Press <2>.  This will show you a list of the gases you may use for the high span gas.  By default, ‘CO2’ has been chosen.  If ‘CO2’ is not highlighted, please choose ‘CO2’.  Then press <Enter>.  A check mark will appear next to Item #2 in the list to show that this step has been completed.

8. Press <3>.  This will change the position of the filter valve to the filtered air position.  A check mark will appear next to Item #3 in the list to show that this step has been completed.

9. Press <4>.  A check mark will appear next to Item #4 in the list.  This starts data collection on filtered air.  Eventually, you will see the low span gas numbers in the window start changing.  Allow to run on Step #4 for a minimum of 300 seconds (a timer is visible in the window) to purge the instrument with filtered air.

10. Press <5>.  A check mark will appear next to Item #5 in the list.  This clears the data buffer and restarts data collection on filtered air.  The timer reverts back to ‘0’ seconds.  Allow to run on Step #5 for a minimum of 300 seconds.  This is the actual calibration measurement on filtered air.

11. Press <6>.  A check mark will appear next to Item #6 in the list.  This will store the filtered air measurement data.  The low span gas numbers stop changing when this is done.

12. Press <7>.  A check mark will appear next to Item #7 in the list.  This command does nothing if you do not have the neph blower installed.  If you do, it toggles the blower ‘on’ or ‘off’.
13. Press <8>.  A check mark will appear next to Item #8 in the list.  Since we are in a different configuration than that described in the TSI Nephelometer Manual, we do not need to manually plug the neph inlet and outlet.

14. Press <9>.  A check mark will appear next to Item #9 in the list.  This is to verify that you are feeding CO2 into the nephelometer.  This will be accomplished using the following steps:

Open the main valve on the CO2 tank.  CO2 is now being fed into the impactor box and exhausted to the pump.  Make sure the flow rate of CO2 is 5-6 lpm.  Single-click on the blue cpdclient window and then press <Enter><A> to bring up the Aerosol window.  Press <M> to bring up the Aerosol window menu.  Press <2> (Bypass Analyzers) to shut off the vacuum to the neph and to permit CO2 to flow backwards through the impactor box into the neph outlet.
15. Single-click on the TSI software window to make it the active window.  Press <A>.  A check mark will appear next to Item A in the list.  This starts data collection on filtered CO2.  Eventually, you will see the high span gas numbers in the window start changing.  Allow to run on Step A for a minimum of 300 seconds to purge the instrument with filtered air.

16. Press <B>.  A check mark will appear next to Item B in the list.  This clears the data buffer and restarts data collection on filtered CO2.  The timer reverts back to ‘0’ seconds.  Allow to run on Step B for a minimum of 300 seconds.  This is the actual calibration measurement on filtered CO2.

17. Press <C>.  A check mark will appear next to Item C in the list.  This will store the filtered CO2 measurement data.  The high span gas numbers stop changing when this is done.  At this point, new K2 and K4 constants will appear at the top of the screen.  If these change by a large amount (>5-10%), you may wish to repeat the calibration.  A span check should be performed after every calibration to spot any potential calibration problems.  You can now close the main valve on the CO2 tank.

18. Press <D>.  This allows you to enter a label that will be stored with this calibration that will allow users to see when, where, and by whom this nephelometer was last calibrated.  We recommend the following protocol:
Date         Neph Serial #      who@location        high + low span gases

An example of this label would be:

080115a   #70638013    PJS@GMD   CO2+Air

The ‘a’ on the date entry signifies it was the first calibration performed that day.  Successive calibrations on that date would be identified as 080115b, 080115c, etc.  My initials are PJS and I performed this calibration at ‘GMD’.  When you have finished writing the label, press <Enter> to store it.  A check mark will appear next to Item D in the list.

19. If the calibration was acceptable, press <E>.  This will save the new constants to the nephelometer.
20. Single-click on the blue cpdclient window to make it the active window.  If the Aerosol window is not the active window, please make it so by toggling windows using the <Tab> key.  With the Aerosol window highlighted, press <M> then <2> (Unbypass Analyzers).  Choose Option #2 (manual ball valve is open).  This will restore the flow of filtered air through the nephelometer.

21. Single-click on the TSI software window.  Press <F> to initiate a filtered air background check.  This will take ~ 7 minutes (60 seconds for a purge, 300 seconds for the measurement, 60 seconds for a second purge).  When this is complete a check mark will appear next to Item F on the list.  You can confirm that the background measurement is completed when the green ‘valve’ light on the nephelometer (next to the serial port connector) is illuminated.
22. Press <F10> key to move out of the calibration window.  Answer ‘Y’ to “Exit to Menu?”.

23. At main menu, choose ‘Exit’ and the TSI software window will close.  The CPD software will be restarted with the original settings.  If the blue cpdclient window does not appear, single-click on the icon “Start CPD” to start a cpdclient session.

