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INTRODUCTION

Span calibration should only be performed on modules that've been successfully zero calibrated.
Span calibration can be performed either via dilution calibration using higher concentration gases or
direct calibration using bottled gas at your desired calibration concentration. This set of instructions
covers direct calibration.

It is performed module by module, one at a time. Each gas module takes between 20 and 40
minutes to calibrate with span gas. Gains are applied using either the Manual Entry or
the Calibration areas of the Calibration and Service page.

This procedure can be used for either AQS1 or AQM65 instruments.

The sensors in Aeroqual's gas modules require oxygen to operate correctly. Gas modules can be
span calibrated from gas cylinders in a balance of air to achieve this.

We recommend you leave any failed modules running in the monitor throughout the zero and span
calibration process. After you've calibrated the remaining modules, you can open the door to the
monitor and remove the failed modules for inspection.

There is no specific recommended span concentration for each gas module.
The calibration engineer should choose a span gas concentration which best suits their calibration
needs: Two possible approaches to choosing a span gas concentration are:

1. A span gas concentration can be chosen which best represents the concentrations expected at
the measuring site.

2. A span gas concentration can be chosen which is at 80 % of the full measurement range of the
module. This is an approach specified by some manufactures and is written in to the standard
operating procedures of some municipal monitoring networks based on reference monitoring
equipment.

For example: At your measurement location the range of CO concentrations measured are between
1 and 8 ppm with an average of 4 ppm. You might choose to calibrate the CO module at 5 ppm
which in the middle of the expected measurement range and just above the average expected
concentration. Or you might just calibrate the CO module at 20 ppm which is 80 % of the full range
(0 to 25 ppm).

TOOLS: PARTS:
Adjustable spanner (1) ACC R43 Calibration Kit (1)
9/16 Spanner (1) 17 oz (500ml) of Water (1)
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Step 1 — Assumptions

Table 8: Span calibration results
g Module § Current | Current | Span Reading Targetspan | Acceptable New | Minimum and Newa | Ratioof Gain Reading Pass
gain avalue | point | after acceptable | standard gain | maximum value | gain uploaded | after gain | fail
stabilization | range (ppm) | deviation recommended change changed
during span gain {ppm)
10-minute | 10minute | S 2P
average average
10-minute
average
NO: Reacing ater an ¢
©) 1.000 span:5% | 2%ofspan | NA Horire LSl
NOz
T A span+5% | 2% of span WA
NO: NA span £ 5% 2% of span NA
o A span+5% | 2% ofspan A
e} NA span £ 5% 2% of span A
co A span+5% | 2% ofspan A
voc WA span + 5% 2% of span A
S0z A span:5% | 2% ofspan N
HiS A span+5% | 2% ofspan NA
co: A span:5% | 2%ofspan NA
Comments

® This guide assumes:

® You've already done a zero calibration.
® You've got the correct gas cylinders with gas concentrations that suit your calibration needs.

® Start by recording the current gains for each gas module in the Current gain column in table 8 of
the calibration table.
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Step 2 — Connect flow regulator

® |f not already fitted, connect 5¢cm of tubing with Swaglok union to your flow regulator.
® Connect your flow regulator to your gas cylinder.

® Remove the Kynar fitting (inlet mesh filter) from the monitor’s gas inlet.

® Connect the 3-way tee to the inlet.

® Add 170z(500ml) of water to the humidifier.

® Connect the two lengths of ¥4” Teflon tubing to the humidifier. One tube goes to the flow regulator,
the other to the tee.

® |[f you're using a demand flow regulator, close (cap) the other side of the tee.

® If you're using a fixed or adjustable flow regulator, add a length of tubing to the other side of the
tee to exhaust the excess gas away from you.
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Step 3 — Record Span point

® Open the regulator and start
TN A R supplying gas at your chosen span

Medule | Current | Current § Span Reading Targetspan | Acceptable New | Minimum and New a | Ratie of Gain Reading Pass/
gain avalue [Mpoimt [ after acceptable | standard gain | maximum value | gain uploaded | after gain | fail . H .
stabilization | range (ppm) | deviation recommended ehal ehany t F f d d bI
on pre) | deniston recommman e oed point. For fixed and variable

10-minute 10-minute
average average

e regulators make sure excess flow

b3 1.000 span:5% | 2%ofspan | NA Roadiog abes a0 adgushient

=  —— is coming out of the exhaust tubing.
O NA span+ 5% 2% of span NiA . Record your Span gas

P concentrations in the Span point
voC A span 5% 2% of span NiA COIUmn_

S0z NiA span+5% | 2% ofspan NiA
H:S A span + 5 % 2% of span A
con NiA span+5% | 2% ofspan NiA
Comments
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Step 4 — Determine stability

Table 8: Span calibration results
Module | Current | Current | Span [ Reading | Targetspan | Acceptable | New | Minimumand | Mewa |Ratioof | Gain Reading | Pass/
gain avalue | point | afer acceptable || standard gain | maximum value | gain uploaded | after gain | fail
Real time measurements Last 10 readings sbflcation |rangs (ppm). [ deviation Facormandad il charged,
A0minute | 10minute | JUring span i (ppm)
average | average
10-minute
average

10:45 PM R 0.002 0.003 -0.001 0.002 0.002 oy | 100 spans5%  Jatiofspan fna T
10:44 PM 0.001 0.002 0.000 0.001 0.002 Mo A spans6% 2% of span A
10:43 PM 0.003 0.004 -0.001 0.000 0.001

NO: NiA spans5% 2% of span WA
10:42 PM 0.001 0.003 -0.002 0.002 0.001
10:41 PM 0.001 0.000 0.001 0.002 s g el Hali] =
10:40 PM 0.002 0.001 0.000 0.000 o NA spans5%  f2%ofspan WA
10:39 PM 0.001 0.001 0.002 0.001 oo A samsb%  [|2%otspan A
10:38 PM 0.003 0.000 0.001 -0.001

voc NiA spans6% f2%ofspan WA
10:37 PM 0.002 0.001 0.000
10:36 PM 0.001 -0.001 0.000 Ll ] il [l e
10:35 PM 0.001 0.000 0.000 HiS A span+5% N 2%ofspan NA
w L '@2 L m | ﬁm | || co- A span+5% N 2%ofspan WA
Std Dev 10.001 0001 10.001

Comments

® Wait 30 to 40 minutes for the module readings to stabilize towards span air.

® To determine if stabilization is successful:

Look at the standard deviation over a ten-minute period in the Manual Entry (shown) or
Calibration areas of the Calibration and Service app.

See if they fall within the acceptable range listed in the Acceptable standard deviation
during span calibration column of your calibration table.
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Step 5 — Determine need for adjustment

® Record the stabilized reading from
Table 8: Span calibration results the 10-minute average in the
Bl el - il W - Reading after stabilization

S R P column.

e, & s o - ® |f the stabilized value is within the
& ool Wiiiom wa accepted range (see Target span
. = e % acceptable range column), no
= " e - gain adjustment is needed. Write
— a pass in the Pass / fail column and
T e = move on to next module.

® |f the stabilized value is outside the

accepted range, you need to make

a gain adjustment.
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Step 6 — Manually calculate gain

Table 8: Span calibration results
Module | Current | Current | Span Reading Target span Acceptable New [ Minimum and HNewa | Ratioof Gain Reading Pass |
gain avalue | point acceptable ‘standard gain | maximum alue | gain uploaded | atter gain | fail
stabilization | range (ppm) | devliation recommended change changed
during span gain (ppm)
10-minute | 10-minute et
il e
10-minute
il
NOz Rea after an o
©) 1.000 span:5% | 2%ofspan  JINA W Lol gty
NOz
diect) NA span+ 5% 2% of span A
NO= NA span £ 5% 2% of span NA
New gain = current gain x (span concentration / gas reading) | |\> = —
O NA span £ 5% 2% of span NA
co NA span + 5% 2% of span LY
voc NA span + 5% 2% of span NiA
S0z NA span + 6% 2% of span NA
HiS NA span + 5% 2% of span NA
CO= NA span + 5% 2% of span NA
Comments

® |f you're using the Manual Entry area to upload gain adjustments, you need to calculate your new
gain using the equation shown.

® To make the calculation, you need to know the:
® Current gain

® Span gas concentration
® Gas module reading

® Record the calculated gain in the New gain column.
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Step 7 — Automatically calculate gain

M “"\—/—- Table 8: Span calibration results
Module | Current | Current | Span | Reading | Targetspan | Acceptable [New [ Minimumand |News |Ratioof | Gain Reading | Pass/
o e e T i e gain avalue | point | after acceptable | standard gain f| maximum value | gain uploaded | after gain | fail
12:30 12:40 12:50 13:00 13:10 3:20 stabilization | range (ppm) | deviation recommended change changed
- .
i 10-minute
frt calibration run SUERY Gain avarnge
i i in = i ( N0 Res after an
iul;;f; gain | ‘Nfgog:m y ch\:veg;aLréadic:grrent gain x span concentration / ©) 1.000 span £ 5% 2% of span NiA <ﬂxmmm>
. o . i ) NOz
e - —— — "
Apply NO: NA span:5% | 2% ofspan NA
O NA span + 5% 2% of span A
Time Current Average Std Dev o WA spans5% | 2%cfspan NA
1:24:00 PM 2.1 -0.3 2.0 & S 6% | 2%otean )
1:23:00 PM 23 -06 18 Vot NA span+5% | 2%ofspan NA
1:22:00 PM 2.0 -0.8 1.6
SOz NA span + 5% 2% of span A
1:21:00 PM 0.8 -0.9 14
HiS NA spans5% | 2%ofspan NA
1:20:00 PM -0.1 -0.9 1.4
Cco: NA span + 5% 2% of span A
1:19:00 PM -0.9 -0.8 1:5
Comments
1:18:00 PM -2.3 -0.6 16
1:17:00 PM -3.2 -0.3 1.6
1:16:00 PM -2.7 0.1 13
1:15:00 PM -1.5 0.5 09

® |f you're using the Calibration area to upload gain adjustments, select the correct gas channel and
click the Recommend button to calculate the gain for your selected gas.

® Record the calculated gain in the New gain column.

This document was generated on 2026-03-31 03:21:15 PM (MST).

© 2026 support.aeroqual.com/ Page 9 of 12



Perform Direct Span Calibration Guide ID: 334 - Release: v1.1 [minor] 2026-03-26

Step 8 — Apply gain adjustment

Calibration parameters
NO2  Ox 03  O3raw PM25raw PM25  TEMP
ppb. ppb ppb pa/m® a/m* o
Wows [Ratoot |oan | Ressing Gain 1000 1000 [EBOOM 1000 1000 1000 1000 1000 1000
Voo |G| Cicsana | Sharaan | o s T o
i henpsd Offset  -53 00 00 00 00 00 0.00 00 00
a 1100 2550
Po— prm——— b 1870 gain = current gain x span c /
R okl
o s A
& = 7 Real time measurements
o spons s . NO2  Ox 03  O3raw PM25raw PM25 TEMP i Cumrent Average Sud Dy
o . - AL O O T S i 12400 PM 21 -03 20
s ’
— = - S7pm. 30 270 292 268 22 21 1592 533 64  Sample 1:23:00 PM 25 06 18
s "
= = 1S6pm. 34 276 290 266 20 18 1602 536 66 Sample 1:22:00 PM 20 08 16
s s :
~ — - SSpm. 35 284 294 270 16 15 1598 541 67  Sample 121:00 PM 08 09 14
o pov = Tsapm. 35 286 208 273 13 12 1589 540 66 Sample 1:20:00 PM -0.1 09 14
— s3pm. 26 277 301 272 17 16 1579 540 65 Sample 1:19:00 PM -09 -08 15
1:52pm. 31 269 291 26.7 17 16 1573 537 63  Sample 180060 £ =06 o
1S1pm. 42 274 283 260 19 17 1588 536 65 Sample 11780 Pt e 03 18
1:50 44 283 287 263 16 15 1592 540 66  Sampl LT - o1 =
50 p.m. i ; : X f z 6 Sample
- = 1:15:00 PM 15 05 09
149pm. 36 279 292 268 16 15 1590 538 65  Sample

® I|f the new offset is within the accepted range (see the Minimum and maximum recommended
gain column), you can upload your new gain.

® |f you're using the Manual Entry area, click the appropriate cell, type in the new value and click
Save.

® |f you're using the Calibration area, simply click the Apply button.
@ It might take several minutes for the gain to be applied and to see the changed readings.

® [f the new gain is outside the accepted range, don’t upload the gain. Write fail in the Pass / fail
column and move on to next module.
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Step 9 — Calculate ratio of gain change

Table 8: Span calibration results
Module | Current | Current | Span Reading Target span Acceptable New | Minimum and Hew a § Ratio of Gain Reading Pass |
gain avalue | point | aftes acceptable ‘standard gain | maximum alue  § gain uploaded | atter gain | fail
stabilization | range (ppm) | devliation recommended change changed
10minute | 10-minue | 3uring span i (ppm)
il L
10-minute
s
NOz Rea after 1)
©) 1.000 span:5% | 2%ofspan | NA Pk led. e
NOz
o) NiA span + 5% 2% of span NA
NO= NA span £ 5% 2% of span NA
Gain change ratio = new gain / current gain o A
O NA span £ 5% 2% of span NA
co NA span + 5% 2% of span LY
voc NA span + 5% 2% of span NiA
80z NA span + 6§ % 2% of span NA
HaS NiA span + 5% 2% of span A
coz NA span £ 5 % 2% of span NA
Comments

® (Calculate and record the ratio of the gain change using the equation shown.

® Record the ratio in the Ratio of gain change column.

Step 10 — Record applied gain

® Record the offset you uploaded in
Table 8: Span calibration resuits the Gain uploaded Column_

iy el B ® Wait 2 or 3 minutes then record the
B o = P e current reading in the Reading
== = : after gain changed column.
= =T i ® Confirm the reading is within
15 i - acceptable limits. If yes, write pass
= - e g e - in the Pass / fail column. If not,
= nssn |t wn write fail.

Comments.
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Step 11 — Purge gas lines

® Close your regulator and
disconnect the gas cylinder.
Connect a cylinder of zero air and
flow air for 10 minutes to purge
(clean) the gas lines.

® Move on to span calibrating the
next module if required.

For further support, contact Aeroqual Support.
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