DocuSign Envelope ID: 4473AD33-F164-43AA-806F-E4AE19BE8965

Flow Sensor Calibration
UCD TI #402G, Version 1.1
July 31, 2020

Page 1 of 7

UCD CSN Technical Information #4021

Flow Sensor Calibration

Chemical Speciation Network
Air Quality Research Center
University of California, Davis

July 31, 2020
Version 1.1

DocuSigned by:

- - 13/202
M Date. 8/13/2020

O/OE/FBUO/ALAGY .

DocusSigned by:
Reviewed By: F M(’M M Date: 8/13/2020

AAAAAAAAAAA

DocuSigned by:
Approved By: ( wle K‘?SLOV Date: 8/13/2020

uuuuuuuuuuuuuuuuuu

Prepared By:

UCDAVIS

AIR QUALITY RESEARCH CENTER



DocuSign Envelope ID: 4473AD33-F164-43AA-806F-E4AE19BE8965

Flow Sensor Calibration
UCD TI #402G, Version 1.1
July 31, 2020

Page 2 of 7

DOCUMENT HISTORY

Date Initials Section/s Brief Description of Modifications
Modified Modified



DocuSign Envelope ID: 4473AD33-F164-43AA-806F-E4AE19BE8965

Flow Sensor Calibration
UCD TI #402G, Version 1.1

July 31,2020
Page 3 of 7

TABLE OF CONTENTS
1. PURPOSE AND APPLICABILITY ..ocutoietieieieiesiesieete ettt 4
2. SUMMARY OF THE METHOD........ccocottiiieieieieceeeeeeeeee et 4
3. DEFINITIONS ...ttt ettt ettt ettt et st eb e bt e st en s e st et e beebesaeenes 4
4. HEALTH AND SAFETY WARNINGS ...ttt 4
4.1 GAS CYINAETS......eieeiieiieeiie ettt ettt et et e st e e bt e sabeeseesnbeenseeenbeenseennseenseennns 4
5. CAUTIONS ...t h et h ettt e et e st et e st sbeebe e st ententensenbenbenaeenes 4
6. INTERFERENCES ......ccoooiiiiiiiieeteeeee ettt st sensessenneenas 4
7. PERSONNEL QUALIFICATIONS, DUTIES, AND TRAINING........ccccvevievirieieieieeenne 4
8. EQUIPMENT AND SUPPLIES ......octiiiieieeceeeeieeeetetete ettt sne e 4
9. PROCEDURAL STEPS ..ottt ettt st ese st sensensesneenas 5
10.  QUALITY ASSURANCE AND QUALTY CONTROL.....ccccccerieriiiiriniieieieieeeiee 7

I11.  REFERENCES ...t 7



DocuSign Envelope ID: 4473AD33-F164-43AA-806F-E4AE19BE8965

Flow Sensor Calibration
UCD TI #402G, Version 1.1
July 31, 2020

Page 4 of 7

1. PURPOSE AND APPLICABILITY

The subject of this technical information document (TI) is to describe the procedures for
calibrating and verifying the flow rates of the five support gases used in the operation of
the Sunset Carbon Analyzers.

2. SUMMARY OF THE METHOD

The five support gases which are integral to the operation of the instrument must have
stable and accurate flows through the instrument in order for accurate results. As the
gasses pass through the instrument at different flow rates, different voltages are observed
through the instrument software as a function of the different flow rates. These voltages
are compared with the flow measurements from an external NIST-traceable gas flow
meter. From these measurements, equations and trend lines are generated and the
resulting equation coefficients are used to calibrate the sensor readings of the instrument.

3. DEFINITIONS
Not applicable.

4. HEALTH AND SAFETY WARNINGS
4.1 Gas cylinders

It is recommended that the lab technicians use caution when handling all support gas
cylinders and regulators, and always have cylinders properly chained to a safety rack.

NOTE: Hydrogen is a flammable gas and extra precautions should be used with the
hydrogen gas lines from the supply cylinder to ensure all fittings are connected and must
be leak tested each time a new cylinder is installed. The pressure of the hydrogen gas line
should be kept under 15 psi at all times.

5. CAUTIONS
Not applicable.

6. INTERFERENCES
Not applicable.

7. PERSONNEL QUALIFICATIONS, DUTIES, AND TRAINING

Only trained lab personnel designated by the Laboratory Manager may perform the
procedure.

8. EQUIPMENT AND SUPPLIES
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NIST-Traceable Gas Flow Meter

2. 7/16-inch open-ended wrench

9. PROCEDURAL STEPS

1.

W

10.

11.

12.

13.

14.

15.

16.

17.

Turn off methanator and allow methantor oven to cool (if methanator oven is on).
Verify the five support gas cylinder valves and regulators are open, open them if
they are closed. Verify the secondary regulators are at approximately 20 PSI (1.38
bar), adjust them if they are off.

Open analysis software and let the gases purge for five minutes at idle flows.
Open the “Valve Values Table” by checking Valve Values Table check box. The
check box can be revealed by moving the status window up slightly and dragging
the right corner down slightly.

After five minutes, put the instrument in “Standby” mode (all of the flow
calibrations will be in standby mode).

Check the Override DAC check box to allow manual control of the gas flows via
the slider bars and DAC values (second column from the left on the “Valve
Values” table).

Calibrate the He/Ox mixture flow first. Close the helium gas at the tank or
junction box.

Expand the bottom of the “Gas Flow” window to reveal “Display Sensor
Voltages”. Check the box so the flow rate display will switch over to the absolute
voltage output for each flow sensor as a function of the gas flow rate.

Disconnect the Swageloc™ 1/8” fitting on the bottom right corner of the front of
the instrument and connect the flow meter to this fitting.

Use the slider bar to turn the He/Ox flow rate up to approximately 100 ml/min
(monitor this on your flow meter).

Once the flow has stabilized, record the flow rate and corresponding voltage on
the table.

Adjust the flow downward in ~20 ml/min increments recording the flow and
voltage at each step. Take a total of 6 measurements with at least two in the 5 - 20
ml/min range.

Close the He/Ox at the tank or junction box and allow the remaining gas in the
system to leak down so there is zero flow in the flow meter. Record this voltage
and zero-flow as the final reading for the He/Ox. Leave the tank closed.

Open the helium at the tank or junction box. Let purge for 1-2 minutes.

With the system in “Standby” and the He/Ox turned off, the only flow out of the
front port is Helium1. Because this gas flow operates at a higher flow than He/Ox,
take the initial reading in the 120 - 140 ml/min range and work down to the 10 -
15 ml/min range. Do not close the helium valve/tank. Leave space for the zero
flow measurement.

Connect the flow meter to “To MethOv”. Close the hydrogen flow at the tank and
allow the flow rate to drop to zero (watch the flow table voltage drop to a
minimum). With the H2 and He/Ox off, the only flow out of this port is Helium3.
Record a voltage vs. flow data set in a range similar to Helium1.
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Close the helium flow at the tank and let the Hel and He3 flows drop to zero,
opening the valves by sliding the bars all the way to the right to speed up the
process.

Record the voltage for each of the zero flows for Hel and He3.

Record the zero flow voltage for H2, then turn on the tank at the regulator.

Allow the hydrogen to flow for approximately 5 minutes then record a voltage vs.
flow for that gas (also at the “To MethOv” port).

Close the Hydrogen valve at the tank or junction box.

Move the flow meter to the “CalGas Vent” port and record a complete voltage vs.
flow data set including the zero flow for the helium/methane tank mixture. The
initial flow should be in the 80 - 100 ml/min range.

Move the flow meter to the “To FID” port and make a voltage vs. flow data set
for air.

This sensor is typically not linear (third order polynomial) for its normal operating
range so at least 7 points should be measured beginning at about the 350 ml/min
range down, in 50 ml/min increments.

Take a zero flow reading.

Once the data are collected, generate equations and trendlines. For all gases
except air the equations will be linear (y = ax + b).

Use the equation coefficients to replace the existing coefficients in the
“InstrumentParameters.txt” file in the “OCECPAR” folder of the C:drive.

f Analysis (c] Sunset Labora
o Y HP ProtectTools
File Action Options Window Help
 Punch Area
SAMPLE ID #:[fad Start Analysis | | & 1.50 sqem :
~ 100 ¢
Parameler file: |c:\ocecBI0\parametersiniosh870.par _J [With Temp Offsets  — granpay FLER. GASFLOWS AND ABSOLUTE ...
£ Suciose i
set up now
g::ﬁull“:ﬂw c:\ocec890\rawdata\UClivine troubleshaating.txt _J File Size -0 K i Flow Table T Other|[  Saem | 301.8 Air co/min 300
CAOCECBS0\\ocecBa0irawdata\rawdata.ot : it blank 0.9 H2 cc/min 60
2 FIDMa Hel ccimin 45
&) Valve Values i) | 9 E 47.3
EnoMalfi | (7 .
) . I o He2 cc/min NIA
Valve A - Air _<J _| _»j 1874 1374 300 N
53.9 He3 ccimin b3
Valve D - Hyd _'l_] _»j 0 500 &0 |
. | 9.0 HefOx ccimin 8
Valve F-Hel T o|[152a B [ \
| - 6.4 Cal Gas ccimin b
| Valve E - He3 _<_| _] _»j [1618 [te15 [3
|
Valve C - HeOx -« 1 |17 [1e71 B
= 1635 5
S s Valve B - CalGas «| il oll1s3s | [
[i7 ValveMode [ Overide DAC Auto Zera Flows - IDLE orly ™ Dveride Flow
IL [~ Close Valve Values
Status: [1die - i - a cumulated Run Time: | 14:20 5
Cal.Constant = [ 18,05 Sample Temp (C) (3} [ 30C Reflectance Signal [~ 1 | Max Time Remaining: | .00 5
»
Tiansit Time = [ 12 Back Oven (C) @ | s62C FID  [-00.008 nA Seconds Till Next State Change: [~ 1 -
CHAOven (C) @ [ 505C Instrument Name: | Inst
Laser displap scale 0.20 Desited fiont oven temperature 0 0 ven Reload Params [¥ Valve Value Table
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10. QUALITY ASSURANCE AND QUALTY CONTROL
Not Applicable.

11. REFERENCES
OCEC Lab Manual (Model 5L) Rev 8.051
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