Fixed Setpoint MFC Calibration Procedure 
Purpose:  The procedure for calibrating a Variable Mass Flow Controller (MFC) is used on either a new MFC or an old MFC that has a calibration error greater than +/- 1%.   The error is based on the DAS read out for the MFC and the Savg on the BIOS.
Required Equipment:  BIOS


BIOS Flow cells (Low, Standard or High)


Flow tubing for BIOS


Wrenches (7/16, 9/16 or 11/16)


DAS (DataView and Cal Channel)
Reference:  SOPMAN Pages XX-XX
MFC Flow Rates

The following table shows the correct set points for each MFC.

MFC Setup Table

MFC
Flow Rate

BIOS Cell Used
Process Control
PCM1 – 4 MFC
16.7 slpm
High Flow Cell
PCM DAY1
NO RXN MFC
1.00 slpm
STND Flow Cell
NO RXN FLOW
NO BYP MFC
1.00 slpm
STND Flow Cell
NO BYP FLOW
NOy RXN MFC
1.25 slpm
STND Flow Cell
NOy RXN FLOW

NOy BYP MFC
1.25 slpm
STND Flow Cell
NOy BYP FLOW
NO3CH1MFC
1.25 slpm
STND Flow Cell
NO3 CH1 FLOW
NO3CH2MFC
1.25 slpm
STND Flow Cell
NO3 CH2 FLOW
NO3CH3MFC
1.25 slpm
STND Flow Cell
NO3 CH3 FLOW
SO4 MFC
1.25 slpm
STND Flow Cell
SO4 FLOW
CO MFC
1.00 and 1.25 slpm
STND Flow Cell
CO FLOW
SO2 MFC
1.00 and 1.25 slpm
STND Flow Cell
SO2 FLOW
NH3 MFC
16.7 slpm
High Flow Cell
DICHOT/NH3 ON
Dichot Coarse MFC
1.67 slpm
STND Flow Cell
DICHOT/NH3 ON
Dichot Fine MFC
15.0 slpm
High Flow Cell
DICHOT/NH3 ON
SO4 ADD MFC
Approx. 5 SCCM
Low Flow Cell
SO4 ADD

Using the DC-2 BIOS 

1. Turn on the BIOS.  It will go through an initial start up and come to a screen with options RUN, SETUP and LEAK CHECK.

2. At this point the cursor will be blinking on the RUN option.  Press enter to continue to the next screen.  DO NOT go into the setup mode.

3. To obtain the temperature and pressure from this screen hold the Select button down for 3 seconds.  The display will now show the date, time, temperature, pressure and volume.

4. To go back to the flow screen push the reset button.

5. The BIOS can now be used to obtain flow rates by pressing the Select and Enter button simultaneously.

6. When changing BIOS cells it is not necessary to turn the unit off.  Simply press the reset button and the Base unit will detect a different cell.  It is now ready to make flow readings. 
Calibrating an MFC
1. READ THE ENTIRE PROCEDURE BEFORE STARTING!
Data Before the MFC Calibration
2. Before the calibration is started, a flow check needs to be completed.  The before calibration flow check will go on the Fixed Setpoint MFC Calibration Form under the heading labeled ‘Data before the MFC calibration’.  For all MFCs with a fixed flow rate use the row labeled ‘Fixed Setpoint’. 
MFC Calibration Data
3. Disconnect the MFC from its source of vacuum/pressure.  Cap the line supplying the vacuum/pressure to the MFC.

4. To obtain the DAP Integer open the Cal Channel window by selecting ‘Calibrate DAS Channel’ under the Dataview Setup tab.  With the Cal Channel open select the correct channel name of the MFC being calibrated.  The DAS Flow value and instantaneous DAP Integer will appear under the channel name.     
5. When the MFC has settled collect an instantaneous DAP Integer reading for the zero flow data.  Enter the DAP integer reading for the zero in the row labeled ‘Zero’ under the heading labeled ‘MFC calibration data’. 
6. Reconnect the source of vacuum/pressure to the MFC.
7. Select the correct BIOS cell according to the MFC Setup Table from above.
8. Connect the BIOS to the MFC being calibrated.  If the MFC has vacuum as the supply then connect it to the right side of the BIOS flow cell and if the supply is pressure connect it to the left side of the BIOS.
9. The cal channel window should now have the correct MFC selected under channel name.   Each MFC has a process control associated with it.  Using the MFC Setup Table from above select the appropriate process control in the ‘Process Control List’, at the bottom of the Cal Channel window.  Then press the Run Selected Process Control button.
10. Now that the MFC is selected, enter 5000 into the ‘New DAP Value’ window and push the ‘Update DAP Value’ button.  
11. The ‘Last MFC Set Point’ will now appear to the right of the New DAP Value window.  Enter this number in the ‘Data before the MFC calibration’ section under DAP Value.   
12. For fixed setpoints MFCs adjust the DAP Value so that Savg on the BIOS is reading the correct flow according to the MFC Setup Table (Ex.:  If you are calibrating the CO MFC.  Edit the ‘New DAP Value’ so that Savg = 1.250).  
13. Collect 3 10 - point BIOS V averages and S averages at the MFC.  Average each of those and enter them onto the fixed setpoint calibration form in the section for MFC calibration data.
14. When the MFC has settled collect an instantaneous ‘DAP Integer’ reading for the flow rate being observed.  This data will go under the heading labeled ‘DAP Integer’.
15. For the fixed flow rate MFCs go to the Cal Channel window and select 2 point cal.  The DAP Integer for each calibration point is entered on the left side and the corresponding BIOS Savg flow is entered on the right side.  The cal channel should now look similar to the following table.  (Note:  The DAP Integer and Savg numbers will not be exactly as you see them in this table.)
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16. Click the 'calculate coefficients' button - a slope and intercept should appear.

17. Click the 'update coefficients' button.  The MFC on Dataview should now read the STP flow rate (BIOS Savg) within +/- 1%.
Data After the MFC Calibration
18. After the calibration, a final flow check needs to be completed.  The after calibration flow check will go on the fixed setpoint MFC calibration form under the heading labeled ‘Data after the MFC calibration’.  For all MFCs with a fixed flow rate use the row labeled ‘Fixed Setpoint’. 
19. The after calibration DAP Value for a fixed flow rate MFC will be the final DAP Value in the MFC calibration data.

20. When the calibration and final flow audit is complete be sure to type the DAP Value from the data after the MFC calibration section into the ‘cal channel’ window under ‘New DAP Value’ and press ‘Update DAP Value’. 

21. Be sure to enter the final flow data into the MFC flow audit form on DataView. 

22. The MFC Calibration form now needs be faxed to Plano.
Installing a new MFC

When installing a new MFC ignore any step that refers to MFC flow before calibration.  A new MFC will not have any before calibration numbers.
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				DAP Integer		Savg Value

		1		-4		0		Zero

		2		7500		1.250		BIOS Savg SetPoint value






