TSI Nephelometer: Calibration (Wiesje, Peter). → CONSULT MANUAL!!

Supplies: Clean/Filtered air, span gas (CO2), coiled copper tubing (so that span gas reaches room temperature).

!!Remember to copy the previous calibration file/s into archive directory for trend!!

Using the Main Calibration Option

Calibrate the Nephelometer by selecting the Calibration command from the Main Menu. The interactive calibration screen is displayed (Figure 4-18). The top section of the calibration screen displays the current calibration settings stored in the Nephelometer and any new calibration settings not yet saved to the Nephelometer. The middle section of the screen displays calibration data in frequency (Hz) for low span and high span gas in each

wavelength (blue, green, and red). Calibration data is displayed for both total scatter and backscatter modes. The bottom section of the screen lists the steps you will use to calibrate the Nephelometer. Perform each step in the order given. As you complete each step, press <Enter>. A check (√) is displayed next to each command as the command is executed.

1. set low span gas (Air ) 

2. set high span gas (CO2 )                                       A. start data collection-high gas

3. switch valve filter                                                  B. clear buffer

4. start data collection-low gas                                  C. store high span gas data

5. clear buffer                                                            D. write calibration label

6. store low span gas data                                          E. save cal data (K2 & K4) to Neph

7. toggle blower to off (OFF)                                    F. zero w/ clean air

8. plug inlet & outlet (manual)                                  F8-Avg Time F9-Restart F10-Quit

9. feed CO2 into line (manual)
Step Explanation

1. Set low span gas Select to choose the low span gas. Air is the default. When you select

step 1, a menu is displayed with different gases.

2. Set high span gas Select to choose a high span gas, or a gas with a higher scattering

coefficient than the low span gas, such as CO2. When you select step 2, a menu is displayed with different gases.

3. Switch valve filter Select to switch the filtered air valve to the zero (closed) position and to switch the blue DQ filter in-line with the air inlet. When you select step 3, a blanking time begins. The blanking time is the time it takes the filtered air valve to move to the zero position plus the time it takes to purge the Nephelometer with filtered air. The blanking time is set using the STB command (see Chapter 6).

4. Start data collection-low gas Select to begin low span gas data collection. After you select step 4, data collection begins after the blanking time described in step 3.

The low span gas area of the calibration screen is updated, but not the high span area.

If you want to observe the filtered air purge, press <F8> to select a smaller averaging time of 5 seconds. The number in the Meas field should fluctuate, not rise and fall. When the Meas field is stable, press <F8> to select a 300-second averaging time and proceed to step 5.

5. Clear buffer Select to clear the Nephelometer internal buffers of the data collected

during step 4. Wait at least 300 seconds (see the Elapsed Time(s) field), then proceed to step 6.

6. Store low span gas data Select to store in the software, the 300-seconds of low span gas data collected in step 5. Selecting step 6 causes the low span gas area of the calibration screen to freeze and low span data is no longer updated.

7. Toggle blower to off (OFF) Select to turn off the blower. High span gas should be regulated at the source. Note: Step 7 is a toggle function and can also be used to toggle on the blower.
8. Plug inlet & outlet (manual) Remove the top cover of the Nephelometer using the procedure in Chapter 8. Plug the aerosol inlet and outlet of the Nephelometer

(Figure 4-19).

9. Feed CO2 into line (manual) Remove the tubing from the inlet of the blue DQ filter and connect the tubing from the high span gas to either the inlet tubing or to the inlet block (Figure 4-19). Turn on the gas until the flowrate is approximately 5 lpm. You should feel gas exiting through the DQfilter in the opposite direction of the arrow on the filter. Proceed to step A.

A. Start data collection-high gas Select to begin high span gas data collection. The high span gas area of the calibration screen is updated, but not the low span area. If you want to observe the high span gas purge, press <F8> to select smaller averaging time of 5 seconds. The number in the Meas field should fluctuate, not rise and fall. When the Meas field is stable with minimal fluctuation, press <F8> to select a 300-second averaging

time and proceed to step B.

B. Clear buffer Select to clear the Nephelometer internal buffers of the data collected

during step A. Remain at this step for at least 300 seconds (see the Elapsed Time(s) field), then proceed to step C.

C. Store high span gas data Select to store to the software the 300 seconds of high span gas data collected in step B. Selecting step C causes the high span gas area of the calibration screen to freeze and high span data is no longer updated.

Note: At this time, new calibration constants (K2 and K4) are calculated and the top section of the screen is updated. If the new constants are not satisfactory, you can recalibrate without changing the constants, as long as you do not perform step E.

D. Write calibration label Select to write an identifying label for the calibration performed. The label can include the serial number of the Nephelometer, the calibration date, the low span and high span gases used, and the initials of the person performing the calibration.
E. Save cal data (K2 & K4) to Neph If the new K2 and K4 calibration constants are satisfactory, select E to write the new K2 and K4 constants to the Nephelometer.

After selecting step E,

1. Remove the high span gas and the inlet and outlet plugs from the Nephelometer.

2. Reconnect the DQ filter to the inlet block, with the arrow of the filter pointing away from the inlet block.

3. Replace the top cover of the Nephelometer, attaching the cover with the four screws.

4. Select 7 to toggle on the blower and to purge the Nephelometer of high span gas.

Note: To allow the Nephelometer to be completely purged of high span gas, wait at least 600 seconds with the blower on before proceeding to step F.

F. Zero w/clean air Optional—Select to purge the Nephelometer with clean air and to

perform a zero background measurement. <F9> resets the check marks. <F10> exits the calibration. Go to the Main Menu and choose the Configuration option for options to store the calibration file to disk. 

