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Database

HOME OPERATION DATA ABOUT

TABLE EXPORT

Free space: 19 year(s) and 24 day(s) left

~ Delete Oldest If Full DeleteCFdata

From 01 Jan 2003 | To 21 Aug 2018

Restore settings

ExportToUSB Copy DB to USB Basic settings

Primary data system

Database can be downloaded when

measurements are stopped.



Data files

' AE_SETUP_AE33-S07-00633.XML

HOME OPERATION DATA ABOUT
TABLE EXPORT
Free space: 19 year(s) and 24 day(s) left
Delete Oldest If Full DeleteCFdata

From 01 Jan 2003 | To

—

ExportToUSB

21 Aug 2018

Restore settings

Copy DB to USB

Basic settings

e e T BeR T T
) AE33_AF33-S07-00633_20180319.dat
<) AE33_AE33-507-00633_20180320.dat
) AE33_AF33-S07-00633_20180321.dat
) AE33_AE33-507-00633_20180322.dat
) AE33_AE33-S07-00633_20180323.dat
) AE33_AE33-507-00633_20180324.dat
<) AE33_AE33-507-00633_20180325.dat
) AE33_AF33-S07-00633_20180326.dat
) AE33_AE33-507-00633_20180327.dat
) AE33_AE33-S07-00633_20180328.dat
) AE33_AE33-507-00633_20180329.dat
/) AE33_AE33-S07-00633_20180330.dat
) AE33_AF33-S07-00633_20180331.dat
<) AE33_AE33-507-00633_20180401.dat
) AE33_AF33-S07-00633_20180402.dat
) AE33_AE33-507-00633_20180403.dat
) AE33_AE33-S07-00633_20180404.dat

Data can be downloaded without stopping

the measurement.

« ) AE33_log_AE33-507-00633_20180318.dat
) AE33_log_AE33-507-00633_20180321.dat
) AE33_log_AE33-S07-00633_20180323.dat
) AE33 log AE33-507-00633 20180403.dat

) AE33_log_AE33-507-00633_20180404.dat

« ) ST_AE33-507-00633_20180318_152803.dat.

Setu p fi | e AL Document

e e _ AT File
29/11/2018 10:55 DAT File
29/11/2018 10:55 DAT File
29/11/2018 10:55 DAT File
29/11/2018 10:55 DAT File
29/11/2018 10:55 DAT File
29/11/2018 10:55 DAT File
2971172018 10:55 DAT File

Daily datafiles
29/11/2018 10:55 DAT File
29/11/2018 10:55 DAT File
29/11/2018 10:55 DAT File
29/11/2018 10:55 DAT File
29/11/2018 10:55 DAT File
29/11/2018 10:55 DAT File
29/11/2018 10:55 DAT File
29/11/2018 10:55 DAT File
29/11/2018 10:55 DAT File
oo T DAT File

Log files o

DAT File
29/11/2018 10:55 DAT File
Vo) I S T

Stability test

5KB
1,332 KB
531 KB
531 KB
539 KB
536 KB
542 KB
542 KB
546 KB
557 KB
536 KB
532 KB
533 KB
529 KB
521 KB
522 KB
524 KB
515 KB
880 KB
4 KB
TKB
TKB
TKB
2KB
1KB
TKB
1KB



Setup file (I)

HOME OPERATION DATA ABOUT

GENERAL | ADVANCED LOG NETWORK MANUAL

TimeBase 60 :
Start

Flow

Stop

Flow Rep. Std.

P: 101325Pa T: 21.11 °C tability Clean air

|

® TA ATNmax — ‘\
o TAINT h Vem\\ ND test

O TATime | 01 Jan 2003 00:02:47] T
Time and Date 07 Oct 2020 07:29:35]

N
Coordinated Universal Time |+] 0 DST
O Monthly © None @® NTP

Time zone (@
Auto Clean Air ® Wee

- <data>

<name>Aethalometer</name>
<manufacturer>Magee Scientific</manufacturer:>
<!-- Instrument serial number -->
<SerialNumber>AE33-S07-00633 < /SerialNumber>
<!--Model number-->
<ModelNo>AE33</ModelNo>
<l--Language used for all text in AE software!-->
<language>EN</language>
<!-- Number of channels 7 wavelenghts (from IR to UV)-->
<NoOfChannels>7</NoOfChannels>

<SetupStartTime>2017/10/11 08:51:52</SctupStartTime>
<SetupkEndTime> </SetupEndTime>

Lalcrunimal=a=~/Udicrormac

<MeasureTimeStamp>1</MeasureTimeStamp>

<!-- Preset value for pump-->
<PumpPresetValue>585</PumpPresetValue>

<|-- Set Flow in mlpm; 2000, 3000, 4000, 5000 -->
<FlowSet>5000</FlowSet>

<!-- TimeBase interval; can be 1, 60 seconds -->
<TimeBase>60</TimeBase >
<I-- sigma value for channel 1-->
<5G1>18.47</SG1>

<1-- sigma value for channel 2-->
<5G2>14.54</5G2>

<I-- sigma value for channel 3-->
<5G3>13.14</SG3>

<!-- sigma value for channel 4-->
<SG4>11.58</SG4>

<I1-- sigma value for channel 5-->
<5G5>10.35</SG5>

<l-- sigma value for channel 6-->
<S5G6>7.77</5G6>

<!-- sigma value for channel 7-->

SUN 0:00:00| © GPS ST g
HOME OPERATION \{I’A ABOUT
GENERAL | ADVANCED LOG I‘NAL
Stats | 12 Flow Z (mlpm) 1999 Sigma_AINAJ LED err  Detector err
roller sta 0 F 1924 | ¢h
10 331
10 325
0 348
Ta 182 10
Ta 191 332
Ta 268 00000 C
ATNL [10 | z [007 ] Kmax [0015] Aff [ 1] o-®
ATNR2 [30 | € [1.57 | Kmin [-0005] Abb [ 2 | ) i
(min) TA adjust (%) h ) 2
‘ 51|83:‘ L ‘Il External ID BH param ID
1411 \
172.16.0.90

w TapeSenAdj LED adjust
—

M NetworkEnabled [ isConnected [ Online
& : EAREIREES X Change Tape M Update
Serial number AE33-504-00378 1

<SG7>7.19</SG7>
<I-- Spot size in cm2-->
rea~0.785</Area>

<l-- Maximum attenuation before tape advance-->
<AthMAX>120</AtnMAX>

<|-- Condition when Tape Advance starts; 1 - ATNmax, 2 - time interval (every n-hours), 3 - certain time of day -->

<TAtype>1</TAtype>
<I-- TapeAdvancelnterval is unit in hours between 2 tape advance —>

<TapeAdvancelnterval>12</TapeAdvancelnterval >

<!-- TapeAdvanceTime is time of next tape advance occurence! -->
<TapeAdvanceTime>1/1/2003 12:02:47 AM</TapeAdvanceTime>

<I1-- TapeAdvanceCount is overall number of TA counts! -->
<TapeAdvanceCount>62</TapeAdvanceCount>

<l-- WarmUplInterval is time (in minutes) after TA of Clean Air flow—->»

<WarmUpInterval>3</WarmUpInterval>

Setup start and end time

Mass absorption cross section (m?/g)



Setup file (Il)

ﬁowFormuIaAO‘)—2381.79516601562(/FlowFormulaAD:v \
HOME OPERATION DATA ABOUT <FlowFormulaA1>-2939.44995117187 </FlowFormulaA1l1>
<FlowFormulaA2>-3000</FlowFormulaA2>>
GENERAL | ADVANCED LOG NETWORK MANUAL <FlowFormulaB0>13.2281427383423 </FlowFormulaB0> . i
_ <FlowFormulaB1>14.2686452865601</FlowFormulaB1> FlOW meter CallbratIOn
TimeBase 60 I s Start Stop <FlowFormulaB2>16</FlowFormulaB2>
Flow 2 ] LPM <FlowFormulaC0>-0.00122687732800841</FlowFormulaC0>
Flow Rep. Std. <FlowFormulaC1>-0.00183068192563951 </FlowFormulaC1>
Stability Clean air <FlowFormulaC2 >-0.003 </FlowFormulaC2>
© TA ATNmax <FlowFormulaD>184.300888061523 </FlowFormulaD>
Verify flow ND test <FlowFormulaE>0.0780352279543877 </FlowFormulaE>
O TAINT \gFlowFDrm ulaF>6.74876275752467E-07 </FlowFormulaF> )
O TATime I 01 Jan 2053\ 00:02:47| |lagermen| |t lasleaga ;—— - ot ::/ N . _ -
| 07 Oct 2020'07:29:35| e e gd =
Time and Date | \C <TapeOffsetValid>0</TapeOffsetValid>
Time zone [(GMT) Coordinatad Universal Time [-] 0 DST <TapeRightFormulaK>1.13398694992065</TapeRightFormulak>
™ Auto Clean Air ® Weekly © Monthl © None ® NTP <TapeRightFormulaN>-36.6666679382324</TapeRightFormulaN> Ta pe Ssensor ca | | b rati on
SUN 00:00:00\0 GPS Shut down <TapeleftFormulaK>1.18666660785675</TapeleftFormulak>
k(TapeLeFtFormulaN}-80.33332824707DB{KTapeLeftFormuIaN>
e T —
\ <Zeta>0.01</7Zeta> |_ k d It. | tt . t
S— BRERETIEN <C>1.39</C> eakage and mulitiplie scattering parameter
TATNTIS1I0</ATNIL>
GENERAL | ADVANCED LOG <ATNf2>30</ATNf2>
e [ F o5 <Kmax>0.015</Kmax>
0 1924 <Kmin>-0.005</Kmin>
10 331 == = | fuel Abb - angstrom exponent for biomass burning-->
10 325 (Aﬁ:) 1 < Aﬂ-’) .
= e | Shooaa A AAE for source apportionment
191 332 L0001I</k0>
268 00000 <k1>0.0001</kl1>
ANt [10 ] z [007 ] kmax [0015] Aff [ 1] "4 <k2>0.0001</k2>
ATN2 30 | € [157] kmin [0.005] Atb[ 2 |" <k3>0.0001</k3>
\ ) [3] TAadist(®%) [0 ] ' <k4>0.0001</kd4>
; 13?1 <k5>0.0001</k5>
;1 : i7‘2.16.0,90 FlowCal TapeSenAdj LED adjust \ <k6>0.0001</k6> ) S

172.16.0.2

- <FlowRepStd>0</FlowRepStd>
AE33-504-00378

<1-- External Pressure -->
<P>101325</P>

<I-- External Temperature -->
<T>21.11</T>

Change Tape ||External device Update

Flow reporting standard




Setup file (111)

HOME OPERATION DATA ABOUT
GENERAL ADVANCED LOG NETWORK MANUAL
TimeBase 60 : s Bk st

arl op

Flow 2 : LPM
Flow Rep. Std. AMCA . .

p: 1013255 Stability Clean air
® TA ATNmax '
& TAINT h Verify flow ND test
& THTime I 01 34n 2003 00:02:47| Leakage test| |Inlet leakage

| 07 Oct 2020 07:29:35]

Time and Date

Time zone [(GMT) Coordinated Universal Time [-] 0 DST
™ Auto Clean Air ® Weekly © Monthly © None ® NTP
SUN [ [ 00:00:00] © GPS ST g
HOME OPERATION DATA ABOUT

GENERAL

LOG MANUAL

ADVANCED

Sigm

1999

1924

331

10

325

348

182

10

191

332

Y | Fr = DRSO
ir LED er X T

268 atus 00000
z [007] kmax [0015] Aff [1 |"
C [157] kmin [0005] Abb[ 2 |™
nin) IZ TA adjust (%) ‘Il
518
v 1411
172.16.0.90 FlowCal TapeSenAdj LED adjust
172.160.2
led [ isConnected 4 Online .
Change Tape ||External device Update
AE33-504-00378

<Devicel>0</Devicel>

<|-- External device on COM2-->
<Device2>0</Device2 >

<l-- External device on COM3-->
<Device3>0</Device3>

<I-- Network connection-->
<IPaddress>127.0.0.1</IPaddress:>
<IPport>8001</IPport>
<AutoConnect>0</AutoConnect>

<l-- Auto test enabled 0-NO, 1-YES -->
<AutoTestEnabled>0</AutoTestEnabled>

<I-- Auto test type - weekly = 0, monthly = 1-->
<AutoTestType>0</AutoTestType> .

<I-- Auto test day 1-SUN, 2-MON, 3-TUE, 4-WED, 5- Settings
<AutoTestDay>1</AutoTestDay>

<1-- Auto test Time-->
<AutoTestTime>1/1/2014 12:00:00 AM</AutoTestTime>

<1-- Homelnfo 0 - UVPM concentration, 1 - Display Biomass Burning(%) --> Home D|sp|ay
<Homelnfo>0</Homelnfo> .

<1-- Display settings - 0 - ON, 1 - Screen Saver, 2 - Auto OFF—> settlngs
<Display>1</Display>

<!-- Timezone settings, DST -->
<TimeZone>Coordinated Universal Time</TimeZone>
<DaylightSavingTime>0</DaylightSavingTime>
<ExternallD>1</ExternallD>
<BHparamID>1</BHparamID>
<TimeSync>1</TimeSync>

Connected External devices

Network information

Automatic Clean Air Test

Time Zone, DST

<TapeAdvanceAdjust>10</TapeAdvanceAdjust>
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Log file

;l AE33_log_AE33-507-00633_20180318.dat - Notepad

File Edit Format View Help

fig/mar/2018 14:59:26 Instrument turned on.

18/Mar/2018 15:00:10 TapeAdvance procedure started.

18/Mar/2018 15:00:11 No data from NTP server,

18/Mar/2018 15:00:28 Manual stop.

18/Mar/2018 15:00:29 Tape Advance canceled.

18/Mar/2018 15:00:30 Instrument stopped.

18/Mar/2018 15:00:31 Stability test started.

18/Mar/2018 15:00:44 TapeAdvance procedure started.

18/Mar/2018 15:00:44 No data from NTP server.

18/Mar/2018 15:01:21 Tape Advance number: 7@ Number of steps: 672
18/Mar/2018 15:08:00 ATN1zero(1): 12.7562 ATN2zero(1l): 14.9146
18/Mar/2018 15:08:00 ATN1zero(2): 11.9675 ATN2zero(2): 13.5048
18/Mar/2018 15:08:00 ATN1lzero(3): 13.0136 ATN2zero(3): 12,3156
18/Mar/2018 15:08:00 ATNlzero(4): 8.0098 ATN2zero(4): 8.2115
18/Mar/2018 15:03:00 ATN1zero(5): -3.6798 ATN2zero(5): -2.2164
18/Mar/2018 15:03:00 ATN1zero(6): -20.5618 ATN2zero(6): -21.1645
18/Mar/2018 15:03:00 ATN1zero(7): -12.9651 ATN2zero(7): -12.5349
18/Mar/2018 15:28:03 Instrument stopped.

18/Mar/2018 15:28:03 Stability test finished.

18/Mar/2018 15:28:03 Stability test report.

Serialnumber: AE33-507-20633

Date and time: 18 Mar 2018 15:28:03

Duration: 2@ min, Timebase: 1 sec, Flow: @ mlpm

AverageBC PPBC (ng/m3)
Spotl  Spot2  Spotl  Spot2

Cch1 -17 A 175 491

ch2 -18 -8 212 483

ch3 -11 1@ 238 539

Ccha -6 62 275 644

chs 4 75 3e3 646

che -47 -32 424 958

chz 2} 86 429 le27

Result of stability test is acceptable.

18/Mar/2018 15:34:39 Clean air test started.

18/Mar/2018 15:34:42 TapeAdvance procedure started.

18/Mar/2018 15:34:42 No data from NTP server,

18/Mar/2018 15:34:57 Tape Advance number: 71 Number of steps: 657
18/Mar/2018 15:39:00 ATN1zero(1l): 8.1682 ATN2zero(l): 10.5806
18/Mar/2018 15:39:00 ATN1zero(2): 9.7634 ATN2zero(2): 11.3@57
18/Mar/2018 15:39:00 ATN1zero(3): 1©.8303 ATN2zero(3): 10.2634
18/Mar/2018 15:39:00 ATN1zero(4): 5.7360 ATN2zero(4): 6.1537
18/Mar/2018 15:39:00 ATN1zero(5): -5.8885 ATN2zero(5): -4.3333
18/Mar/2018 15:39:00 ATN1zero(6): -22.7641 ATN2zero(6): -23.4787

18/Mar/2018 15:39:00 ATN1zero(7): -15.8758 ATN2zero(7): -14.8499
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Test reports

| CT_AE33-507-00633_20180318_155903.dat - Notepad

File Edit Format View Help

Clean air test report.
AE33-587-80633

Serialnumber:

Date and time:
Duration: 2@ min, Timebase: 1 sec, Flow:

Chi
Ch2
Ch3
Cha
Chs
Che
Ch7

18

AverageBC
Spotl Spot2
28 -58
-39 -79
-14 24

-1 176

3 149
-72 -67
-18 97

Mar 2018

PPBC
Spotl
148
185
225
241
271
380
399

15:59:83

(ng/m3)
Spot2
564
715
774
844
933
1355
1330

Result of clean air test is acceptable.

5000 mlpm
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Data streaming

©Q

0©

Rearview
~ MT e
o
©
©)
o O
? =
©
L

Data logger connected to the Serial port as an external
device

* Datalogger_AE33_protocol

* Datalogger_BH_protocol

* Datalogger_Qair_protocol

e communication protocol for digital links
with ‘Qair’ air quality data acquisition
stations

* AE33_data streaming
* the data line is the same as in the AE31

Communication program: RealTerm
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Data file structure
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Data file structure

- AeREOL
WAGEE SCIBNTTFIC

Ref, Sen1, Sen2 -~ Raw sensor values

Date(yyyy/MM/dd); Time(hh:mm:ss); Timebase; (Time zone setting is saved in the Setup —— — .“ : .

file) =
RefCh1; Sen1ChTl; Sen2Ch1; RefCh2; Sen1Ch2; Sen2Ch2; RefCh3; Sen1Ch3; Sen2Ch3;
RefCh4,; SenlCh4; Sen2Ch4; RefCh5; Sen1Ch5; Sen2Ch5; RefChe; Sen1Che; Sen2Che; : b
RefCh7; Sen1Ch7; Sen2Ch7; . .
FlowT; Flow2; FlowC; (mLPM) A ‘ =
—ET

Pressure(Pa); Temperature(°C); (p and T used for volumetric flow)

BB(%); (% of biomass burning BC)

ContTemp; SupplyTemp; Status; ContStatus; DetectStatus; LedStatus; ValveStatus;

LedTemp;

Black carbon data

BCT1; BC12; BCI; BC21, BC22; BC2; BC31; BC32; BC3; BC41, BC42;, BC4, BC51, BC52; BC5;
BCeol, BC62; BC6; BC71, BC72; BCY,

2 5
I0nm 4700w 5200m  5700m  660nm EEOIEN 950 nm
B8C);BC2;BC,

b

NS~
L8

KT; K2; K3; K4; K5; Ke; K7; [P

W

TapeAdvCount;

External devices
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Ref, Senl, Sen2 — Raw sensor values

. RefChl; Sen1Chl; Sen2Chl; RefCh2; Sen1Ch2; Sen2Ch2; RefCh3; Sen1Ch3; Sen2Ch3;
RefCh4; Sen1Ch4; Sen2Ch4; RefChb5; SenlCh5; Sen2Chb5; RefChe; Sen1Che; Sen2Cho;

RefCh7; Sen1Ch7; Sen2Ch7;
Tape advance

1000000 l l l
Ref )
I —
o ]
=}
o 800000 -
>
| .
o
2 600000
] Sen2
2
400000 -
Seni
200000
T T T T T T T T
(o] o o o [w] [w] o (o] o
N N N N N N N N N
o o (o] o o o o o (o]
S S S S N Q S S S
w T9) w o] [Te] w0 w0 w w
o o o o o o o o o
= N I ¥ e o = P >
(9] [aN) N ()] (] (9] o™ (9] (o]

Ref

15
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Valve 4
Flow diagram (® % ’ whicg
LED SOURCE Q) .
L@_@_@—@_@J 0a O =<
| I I Fiiter ] Orifice 1 Valve 3 Filter
Valve 1
@

e

DETECTOR

—

@

Valve 2

Mass Mass o
— L Flowmeter 1| Flowmeter C / Orifice 3 whp

Pulse
Damper

Orifice 2

Valve status contains a series of binary values: Valve 4-moving (1=YES/0=NO). Valve 4

(1=ON/0=0FF). Valve 3 (1=ON/0=0FF). Valve 2 (1=ON/0=0FF). Valve 1 (1=ON/0=0OFF).

Mode Valvel |Valve2 | Valve3 Valve4 Valve status
Bypass 1 1 0 1 01011
Warm-up/clean air 0 0 1 1 01100
mmm) | Measurement 0 0 0 0 00000
Flowmeter calibration 0 1 0 0 00010
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Flow data
the DualSpot™ method
2 ™71 measured
2
£ 2000 - calcualated
M T T T
Apr 01 Apr 03 g::: Apr 07 A:;]\iz Apr 11 Ap:l?;wc Apr 15
0-35-I | | | | | 1 |
030_//////’//_,/ "] —
* Acceptable flow ratio F2/F1 should be o 0%
in range: 0.2 —0.75 (warning Status: 4, 8, 12) s 020+
* Flow ratio changesslightly: S
» atdifferent flows oio
» different flow reporting standards.

T T T T T T T T
Apr01  Apr03 Apr05 Apr07 Apr09 Apri11 Apr13 Apr15

flowR

17
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Flow reporting standard

Sample flow is measured by a mass flow meter 2>
adjusted in order to keep volumetric flow stable.

T
Mass flow . I/ = nR X E . Volumetric flow

- J - J -

Volumetric flow depends on the reported pressure & temperature.
Different flowmeters and instruments use
different flow reporting standards.

It is always possible to recalculate to another flow reporting standard:

T; p1
F2 — F1 T_ p_ Temperature must be reported in degrees K!
1 P2
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Flow reporting standard

HOME OPERATION DATA ABOUT
GENERAL ADVANCED LOG MANUAL
TimeBase 1 s j— Stop
Flow 5 : LPM
Flow R : o
P: 101325Pa T: 21.11 °C
; Stability Clean air
® TAATNmax | 12U
O TAINT h _
OTATime  |Aug 062014 12:50:17] | Very flow || ND test
Time & Date | Aug 06 2014 12:14:00] [ DST
Time zone |(GMT) Coordinated Universal Time ||
0 Auto Clean Air
Shut down

Volumetric flow recalculation:

F2=F1

T, py

Ty p,

Flow Rep. Std.

@ AMCA (101325 Pa, 21.11°C)
O EPA (101325 Pa, 25°C)

0 ISO (101325 Pa, 20°C)

O NIST (101325 Pa, 0°C)

O IUPAC (100000 Pa, 0°C)

< Manual

O Ambient

OK

Cancel
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Black carbon data

370 nm 470 nm 520 nm 570 nm 660 nm - 950 nm
BC.1; BC,2; BC,

C
. abs
raw signal values — byry = bgps = BC =
MAC IR, 1 second
raw BC1
raw BC2
80000 ~ compensated BC

@& 52 @ e

60000 -

40000 A
Loading effect

compensation

BC concentration (ng/m®)

20000 [ §

BCi = BCl]. X (1 + ki XATN)

T T T T
2000 3000 4000
time (sec
20 (sec)
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Data verification
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Status warning / error

Status code is a sum of different status values

4,8,12 Flow Flow too low/high, flow ratio, check history
16 LED source LED calibration

32, 64 calibration error

128, 256 Filter tape Tape warning

384 Tape error (end of tape)

512 Setup file Setup warning

8192 External devices Connection error

16384 Clean air test Result not acceptable

32768 CF card Problem saving data to CF card

65535 Database Database bigger than 2*106 datalines
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Quality assurance

All quality assurance tests have a dedicated Status code

1024 Stability test 1x / 6 month
2048 Clean air test 1x / month
16384 Result of automaticclean air

test is not acceptable

3072 Change tape procedure
4096 Optical ND test 1x / year
6144 Leakage test 1x / 6 month

/ Flow verification 1x / 6 month
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Manual data checks

15000 -

|
£ 10000-
[@)]

BC (n

5000 -

0.010-

o
o
o
a

Loading compensation (K)
o
o
8

-0.005-

High noise:
- flow not stable
- dirty chamber

Feb 11 Feb 18 Feb 25

eCheck filter loading effect
__«s compensation parameters (k)

- Expected range: 0< k< 0.01

Feb 11 Feb 18 Feb 25
Date
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Manual data checks

Plot uncompensated BC from Spotl (BC/1)
and Spot2 (BC2)

» different loading effect

* the same time variation

Noise in Spot1 or RH effect
Spot2
Tape advance Tape advance
30000 - / \
el R
=i o mm | |
20000 - = w
colour o~ 19 /
< x:ﬂl"""lll | oo
O ~ Spotf TITIlTT
10000 - 1! | Spoz \ _ - /
W Flow meter
K malfunction
17:00 18:00 19:00
date



Noisein Spotl or
Spot2:
Dirty optical
chamber
Faulty detector

Instrumental noise

»

Good qualitydata

— BC31
—— BC32

P

- 0€:¢l 020¢/80/LL

- 0€:01 020¢/80/LL

- 0€:80 020¢/80/L1

- 0€:90 020¢/80/L1

- 0€:¥0 020cC/80/LL

- 0€:c0 020¢/80/LL

- 0€:00 020cC/80/LL

- 0€:¢c 020cT/80/9L

- 0€:0¢ 020cC/80/91

- 0€:81 0C0c/80/91

- 0€:91 020c/80/91

-0t vl 020¢/80/91

- 0g:¢l 020C/80/9L

- 0e:01 0¢0¢/80/91

- 0€:80 0202/80/91

- 0€:90 0202/80/91

4000 -
3000
2000 -
1000 -
1000 4
2000
0.003 -
0.002
0.000

X 0.001

Noise in loading effect compensation

MAGEE SCIENTIFIC

AEROSOL

0€:v0 0202/80/91

26
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Dirty optical chamber
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Effects of humidity

—— BC6 without dryer
—— BC6 with dryer

Measurements from Ljubljana, RH 70-85%, T around 20°C

(it should be higher in August but it was raining those days).
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Influence of air-condition

5000 . ' | | | |——BC6-AE33-1 1.
| ——BC6-AE33-2| |
BC6 - AE33-3

3000 + influence of air-condition [

BC (ng/m”"3)
o
3
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Influence of air-condition

o |
20 -
15
c\";—\
e
g 10
O
m
0
30

WJJA,»MUAM"MAMMMM

it

05/08/19
18:00

06/08/19

Date

00:00

06/08/19
06:00

-60

-40

- 20

(%) HY

— BC6
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Flowmeter malfunction

Flow (mLPM)

10000;
8000;
6000;
4000 —
2000;

0-

-2000;

-4000
-6000
-8000

——F1
——Fc

normal

<
<

n
»

|

M

A

8000

6000

—

4000

2000

06/07/2020 09:02

06/07/2020 15:02

06/07/2020 21:02

07/07/2020 03:02 —

07/07/2020 09:02
07/07/2020 15:02 —
07/07/2020 21:02 —

BC (ng/m?®)
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Loading compensation
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Loading effect compensation

Linear reduction of the instrumental response due to loading

As the loading of particles on the filter
of the filter fiber. Jump at the tape advance (Virkkula 2007)

increases, the existing particles may “shadow”
the freshly-collected ones.

—

8000 -

jump @ filter-tape
advance

BC measured at 370 nm
non-compensated
compensated

jump @ filter-tape
advance

T
4800 4850

T
4900

T
4950

T T T T
5000 5050 5100 5150
t (min)

1
5200

BC,

BC (ng/m’)

7000

6000 4 , ¥
5000

4000 '

3000
2000

1000 -

- Smoothed data
Linear fit

dBC/dATN = slope of the fitting line

Fitting range

10 20 30 40 50 60 70 80 90
ATN

10C

BC (reported) = BC (zero loading)- { 1 - k - ATN }

* ambient data—no dependence of BC on ATN
* slope k variable: site, source, aerosol age, composition
* need to determine it dynamically — do not assume, reather measure

© Aerosol Magee Scientific 2024
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Loading effect compensation - DualSpot method

IR, 1 second
raw BC1

raw BC2
compensated BC

80000 ..,
WMWWMMMW

60000 -

40000 -

BC concentration (ng/m°)

20000 -

T T T T T
2000 3000 4000
time (sec)

Two parallel spots with different flow, therefore
different loading and attenuation.

!

Calculateloadingcompensated BC and k!

© Aerosol Magee Scientific 2024
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Loading effect compensation — DualSpot method

e

—

— m Referencel,
Ph ) Y = m Sensingl,  ATN; =1In (l5/1,)

/‘ \ oo o> m Sensingl, ATN, =In (|0/ I,)

Light Detectors
Two parallel spots with different flow -> different loading and attenuation.

—

Tape advance

— Dual Spot algorithm

New tape advance

max ATN reached

— — —  time
AATN AATN AATN
bats bcts bis
\ \ \

BC BC BC

© Aerosol Magee Scientific 2024
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Loading effect compensation

1. Determination of compensation parameter k(A)

2. Calculation of compensated BC:

BC = BC,/(1— k X ATN,)

5000

Slope dBC/dATN

4000

BC (ng/m3)
8
3
1

2000 +

1000 -
B non-compensated data

® compensated data

0 . I . I . I . I
0 10 20 30 40

ATN
36
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Loading effect depends on the mixing state

0,006 - . .
] Spectral fingerprint of parameter k
0,005 -
0.008 - . -
X 1 {—=— Fresh aerosols - Klagenfurt (Austria) March 2012 |
§ 0,004 A 0.007 { —e— Aged aerosols - Payerne (Swiss) June-July 2012 |-
3] . : ]
£ 0,003 s  ‘ 0.006 - |
= VL r/\/_/x 0 005_' Wlnter 2012 campaign
] v .
= 0,002 \, \J ] Roadside site: Klagenfurt,
I ‘ —370 nm 0.004 - »
20,0014 470 nm ] Austria
2 {7 520 nm < 0.003- T N
8 0,000 —5%nm 0.002 - .
£ V‘ 660 nm Ve EMEP 2012 campaign * i
@) -0,001 - 328 :2 0.0014 Background site: Payerne, -
0.000 J Switzerland .
'0 002 T T T T T T ’ J ®
18.6. 2012 23.6.2012 28.6.2012 3.7.2012 8.7.2012 -0.001 —————
. 300 400 500 600 700 800 900 1000
time
A (nhm)
Atmos. Meas. Tech., 10, 10431059, 2017 Atmospheric
www.atmos-meas-tech.net/10/1043/2017/
S 105190 10.1043 2017 Measurement
© Author(s) 2017. CC Attribution 3.0 License. TeChnqueS Drinovec’ L.’ Gregorié’ A" Zotte r, P" Wolf’ R_’ Bru ns, E.
O A.,Prévét,A.S. H., Petit, ). E., Favez, 0., Sciare, J.,

Arnold, I.J., Chakrabarty, R. K., Moosmiiller, H., Filep,

A., and Mocnik, G.: The filter-loading effect by ambient

aerosolsinfilterabsorption photometers depends on

The filter-loading effect by ambient aerosols in filter absorption

the coating of the sampled particles, Atmos. Meas.

photometers depends on the coating of the sampled particles Tech., 10, 1043-1059, 2017.

Luka Drinovec'?, Asta Gregorit®, Peter Zotter"*, Robert Wolf*, Emily Anne Bruns®, André S. H. Prévat’,
Jean-Eudes Petit’>®", Olivier Favez®, Jean Sciare®’, Ian J. Arnoldﬁ ¢, Rajan K. Lhakrabartysd, Hans Moosmullerﬂ,
Agnes Filep?, and Gri%a Motnik'>

© Aerosol Magee Scientific 2024


http://www.atmos-meas-tech.net/10/1043/2017/
http://www.atmos-meas-tech.net/10/1043/2017/
http://www.atmos-meas-tech.net/10/1043/2017/
http://www.atmos-meas-tech.net/10/1043/2017/
http://www.atmos-meas-tech.net/10/1043/2017/
http://www.atmos-meas-tech.net/10/1043/2017/
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Loading effect compensation

Algorithm sensitivity
Temperature = warming up instrument to room temperature
Humidity = no fast humidity & T changes
Input pressure = constant pressure

Setting k..., & k..., values:
Default settings: -0.005< k< 0.015
Expected values: 0< k< 0.01
0,006 -
0,005-
g 0,004—. A
% 0,003 - 57 ;“L\/
3 7 N ‘
5 0'002_. ‘ /\ \fﬁ/—ﬂ — 370 nm
® 0,001y ——470nm
2 iy ——— 520 nm
2 0000 — coom
8 o001’ | o
-0,002 T T T T T T T
18.6.2012 23.6.2012 28.6.2012 3.7.2012 8.7.2012

time
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Basic data presentation

Work in progress



40

AEROSOL
MAGEE SCIENTIFIC

Reporting BC

Black carbon is by definition reported at 880 nm: BC6 (compensated

values)

° BCbb = BC6 X BB%/IOO

e BCtr = BC6 — BCbb

Do not average BB%!

Remove values during the tape advance (Status =1 or 2)

Status;

CICII\J—k—k—k—kCICI>

Contstatus;

Lo T o Y o Y Y R R R

DetectStatus;

10
10
10
10
10
10
10
10
10

LedsStatus;

10
10
10
10
10
10
10
10
10

ValveStatus;

1100
1100
1100

(=R R ]

LedTemp;

30
30
30
30
a0
a0
a0
a0
a0

BCAT,

BCH,

BC21,

1223
1444

BC22Z,

2274
2476
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Instrument Status — acceptable measurements

The overall statusis a sum of different status values.

Satus  |pesepion |
0

Measurement
4 Flow out of range Check flow & flow ratio
8 Check flow status history Check flow
12 Flow low/high & check flow status Check flow
history
128 Tape warning
256 Tape last warning
8192 Connection error Check external device
connection
32768 CF card

65535 Database full
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Data treatme

nt — how to present measured data?

Validation

- Present only valid data (Status)
- Black carbon is reported at 880 nm (BCo)

Source
app.

- Calculate BCy,, BGC;,

N

Data
averaging

NS

- Time resolution (10 min, 1 hour)

- Percentage of valid data within specific time

Mean or median?
Do not average BB%

period
(present only in case it is above certain %)
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Mean or median?

When reporting measurements at 1h time resolution: median values (Q1, Q3)

median
1

8e-04 - ;
' mean

1
1
1
1
1
1
1
6e-04 - !
1
1
1
I

4e-04-

Density distribution

2e-04-

Oe+00 -

0 2500 5000 7500 10000
BC (ng m‘3)
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BC (ng/m?)

i

1600 -
1400 -
1200 4
1000 -
800 -
600 -
400 -
200 -

-200 -

How to treat noisy data

Do not remove negative values! It can bias your results.

20/05/2020 14:11

20/05/2020 16:11

21/05/2020 12:11 =
21/05/2020 14:11

21/05/2020 00:11 -
21/05/2020 02:11 -‘
21/05/2020 04:11 -
21/05/2020 06:11 -
21/05/2020 08:11 -:
21/05/2020 10:11 -

20/05/2020 22:11 4

20/05/2020 18:11 +
20/05/2020 20:11

BC is very heterogeneously
distributed 2
real measurement or noise?

21/05/2020 16:11 +

21/05/2020 18:11 +

21/05/2020 20:11 +

BC (ng/m?)

6000

4000 ~

2000 H

Local traffic contribution, clean environment

= _-'%"_\WM—AL

16/07/2018

! I
16/07/2018

! |
16/07/2018

! |
16/07/2018

! I
16/07/2018

! I
17/07/2018

! I
17/07/2018
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Aethalometer intercomparison

Usually tested @ < 50 pg/m3

For higher concentrations to avoid frequent TA:
* Reduce flow to 2 LPM
* Increase Max ATN to 150

https://doi.org/10.5194/amt-2020-344 Atmospheric
Preprint. Discussion started: 28 August 2020 Measurement
© Author(s) 2020. CC BY 4.0 License. Techniques
& 0 Discussions

Intercomparison and characterization of 23 Aethalometers under
laboratory and ambient air conditions: Procedures and unit-to-unit
variabilities

Andrea Cuesta-Mosquera', Grisa Moénik®*#, Luka Drinovec®?, Thomas Miiller', Sascha Pfeifer', Maria
Cruz Minguillén®, Briel Bjorn®, Paul Buckley’, Vadimas Dudoitis®, Javier Fernandez-Garcia’, Maria
Fernandez-Amado'’, Joel Ferreira De Brito'', Harald Flentje®, Eimear Heffernan’, Nikolaos Kalivitis'?,
Athina-Cerise Kalogridis', Hannes Keernik'*'*, Luminita Marmureanu'®, Krista Luoma'’, Angela
Marinoni'®, Michael Pikridas'’, Gerhard Schauer®, Norbert Serfozo®', Henri Servomaa®, Gloria
Titos>, Jesus Yus-Diez***, Natalia Ziola>, Alfred Wiedensohler!

https://amt.copernicus.org/preprints/amt-2020-344/

(a)

30 soot nigrosin clean air ambient air Instrument
= AE33REF
- * Cleaning — bot
« Flow verification & calibration — bee
« Leakages|test and leakage factor adjustment e
+ Change of filter tapes o
20+ — D05
r10%
ifset
15
s <-10%
101 offset
54
N—
0 . Nh_ -—
13:00 1500 17:00 19:00 21:00 23:00 01:00 03:00 05:00
Time


https://amt.copernicus.org/preprints/amt-2020-344/

BC (ug m™°)
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Traffic & biomass burning contribution to BC

40+Urban background
30
20 -
10 -
O -
16/03 18/03 20/03 22/03
2017 2017 2017 2017

Jerebetal.: Exposure to Black Carbon during Bicycle Commuting—
Alternative Route Selection, Atmosphere, 9, 2018.

40 Intersection K4
30 -
20 1 Hss
B R
10 -
0-
16/03 18/03 20/03 22/03
2017 2017 2017 2017
Eharen ) AW o
V. Mt i
:"\"': ey 4 P 7/
: / \\ f’ef
o= !’
I A7)
I B" ‘| A T ]
// %m g ,/,,; ’,,ﬁ”'”,’
1ol ;
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When in doubt ..

- contact us at support@aerosolmageesci.com
- register to our User’s group at https://aerosolmageesci.com/group/

To gain access to differentinformation related to our products, including
specification sheets, manuals, white papers, photo and video material, publications,

and software updates.


mailto:support@aerosolmageesci.com
https://aerosolmageesci.com/group/
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Advanced data analyses
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Source apportionment model - limitations

’

Aethalometer model apportions BC to traffic and biomass burning sources based on the “colour’

of aerosol sample.

Model assumptions/limitations:

* Only 2 sources: biomass & fossil fuel
* Known characteristic AAE* for pure biomass smoke and pure fossil fuel source

Fine tuning the characteristic AAE;z and AAEgg to adjust the model to local conditions.

/ N\

AAE;p ~1 (0.9 —1.1) AAEgg ~1.7 —3.5

*AAE: absorption Angstrc’jm exponent
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Absorption Angstrom exponent

AAE: Wavelength dependence of optical absorption

It has to be calculated from compensated data. Uncompensated data result in
biased AAE!

In (babs—470)
baps—ilMm™'] = BC; X MAC;/1000 AAE — — \Pabs—os0

. Spring ln (Z;g)

Location
HH\

€ 500 : : £l 5
3 . . . .
3 : : |l :
© : : E E
250 1 : E E :

750 1

|| LJ
AJ

\H

HHH

2 3 0 1

AAE;, AAE  AAE

3 - 138 Toflon, W60
Loading effect
pui i B comps < BC/T1 — % AT
T T
2 3 Measured keakage
AAEr,  AAE
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Fine tuning source app. model — tracers

Recalculationto new AAE pair

u
**" %
7 .
[ |

baps(470 nm)rp (470)-".“1‘{,:
baps(950 nm)pr  \950

3

LN
*
.‘ .

baps(470 nm)pp _ (470)‘.—%1;5

3

g
baps(950 nm)pp 950

baps(470 nm) = byps(470 ) rf + bgps (470 nM) ),
babs(950 nm) = babs(950 nm)ff + babs(950 nm)bb

Source apportionment results can be compared with other methods:

* (C-14 analyses (e.g. Zotter et al., 2015)
* K, levoglucosan (biomass tracers)
* NOx (traffic tracers)
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CAAT - Carbonaceous Aerosol Analyses Tool

Work in progress
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CAAT The CAAT application is a software
tool for analyzing data related to
AE33, AE43 and TCAOS
instruments.
Data import [t Al =
- Database =
" W
Data -Validstatus " =
Validation - Flow recalculation :_
- Filter settings i
Y s i
- Diurnal profile -
- Time average ———

- Absorption coefficient

X1 Procedures o .
C A r I \ - Angstrom exponent
- ATN

- Source apportionment

53
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X

Carbonaceus Aerosol Analysis Tool = O

File Edit About Help

2 7 L

ﬂicc — AE33-505-00535_Csv © Reset

Selected datasets:

v

AE33-505-00535csv

eleqg

30000

25000
O Data validation

20000

515000

]

10000

''''''

Jg
< tar

Date and time

54
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Carbonaceus Aerosol Analysis Tool

File Edit About Help

7 ®

Selected datasets:

AE33-S05-00535csv

O Diurnal Profile

(O Time Average

O Absorption Coefficient
(O Angstrom exponent
O Attenuation

O Source Apportionment

I

55

~

= 45000
o
o
40000
35000

25000

(ng/m?)

& 20000

15000

10000

5000

BC1 BC2 BC3 BC4 BCS5

Date and time

BC6

BC7

C Reset
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CAAT procedures — diurnal profile

Carbonaceus Aerosol Analysis Tool - 0O X

File Edit About Help
2 B [
Selected datasets:
<
BCbb BCff BC6 m C Reset
AE33-505-00535csv o O BCcbbQ3 [ BCbbQ1 BCbb O Bcffesd O Beff Q1 BCff OBceQ3 [OBC6QN BCo
o 7000
& Export to CSV
6500
Hour Median Upper Quartile Lower Quartile
6000
0 1469.4 3808.19 379.91 .
1 1564.99  3946.16 589.78
5000
2 990.47 3060.59 417.57
4500
3 111514 314348 419.93
4000
4 107633 238245 456.63 M
3500
5 1069.8 2771.45 467.08
3000
6 917.75 2403.92 513.96
2500
7 128198  2921.25 556.24
8 148084  2677.81 627.26 o
9 1236.2 2937.99 714.42 e
10 1389.8 2601.21 833.16 e
1 1527.43  2428.89 852.76 500
12 124828 225375 792.66 0
0 5 10 1 20
Hour
13 999.41 2359.42 463.24
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Basic equations

Basic equation

Sigma & multiple
scattering parameter

Loading effect
compensation

Measured leakage

Final equation

S X Aatn

BC =
F XAt X o

Ofilter — Oair X C (Weingartner et al., 2003)

C = 1.39(Teflon, M8060)

BC omp = BC/(1 — k x ATN)

Fin:Foutx(l_()

Leakage factor { = 0.01 (Teflon, M8060)

B S X Aatn,
"~ F1(1 = O X 64ir X Crefion X (1 — k X ATN;) X At

BC
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Analytical performance — AE33

Resolution

Limit of detection

Precision

Measurement
uncertainty

Resolution of the AE33 in terms of ng/m3 of BC
depends on the resolution of raw signals of the
Reference, Sens1 and Sens2 sensors.

the smallest absolute amount of change that can be
detected by a measurement.
mean value of clean air measurement + 2o

The closeness of agreement between independent
measurement results obtained under stipulated
conditions.

Cumulative uncertainty for independent variables:
- C:20%

- MAC (influenced by lensing effect): 15%

- Instrument variability: 8%

- Cross sensitivity to scattering : 5%

1 ng/m3

@ ATN=0, 5 LPM, 1 s timebase
700 ng/m3 @ 5 LPM, 1s
30 ng/m3 @5 LPM, 1 min

<10%

Background station:
27%
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AE33/AE36 — Multiple scattering enhancement factor C

Savadkoohi M. et al., The variability of mass concentrations and source apportionment analysis of equivalent

black carbon across urban Europe

e Harmonized methods ensure consistency of eBC

comparisons

* Sourceapportionment (AAE = 1 and 2; eBC; decreasing over
decades, eBC;. constant)

* Longterm trends:

* aconstantstatistically significant decreasing trend
of eBCfrom TR was detected at all sites during the
observation period (EURO5 and economic crisis in
2008)

*  eBCi. emissions from residential and commercial
sources remained constant

Trupeet | MAAP AE33 AE31 AE22
instrument !
Bo37 T-h @ATN T3 BTN 2.3 oATN
E e o o) i)
- o Built-in radlative transfer scheme :
Filter loading . gl Drinovec et al. (2015} Segura et al., (2016).
mpensation | (et en’f)?:fi::-\:rlvl:’:ll:fnd Real-time loading compansation Virkkula et al, (2007) (e} Wirkioula et al., (2007} (<)
x * N " - & .
Type of data 3 < .y eBC a0 eBC 80
provided edC Babsraw B80nm L &oom baks 880nm boks
» 4 r Y v Y i y
"""" ' Used as Yk ran Used as _ b used as B Used as [
Fquatlons | [ such ] [ #BC=74) MAc ] [ such ] [ *BC = fe mac such B = such 8= e
Harmonizing - Fil . (g) Cofactor () H* factor
Absorption AE33Filter tape: MBOGD 139 176
coefficient AL
! - Cfacto i) ¥ fact = o e
N ',b'!", - AE33 Filter tape: MB050 {8) & ' i) i factor by, (M) = €BC » TS
157 221
| T
| Aethalometer . . () Cfactor (i) H* factor
Modzl AE33 Filter tape: MB020 157 201
N H* factol
AE31, AE22 b, hnm s

Scheme by which to process corrected and harmonized eBC mass concentrations
and absorption coefficients from the attenuation coefficient.

C=CyxH*
C =139 x 1.76 = 2.45

59 Source: Savadkoohi et al., Environment International, Vol.178,2023, https://doi.org/10.1016/j.envint.2023.108081


https://doi.org/10.1016/j.envint.2023.108081
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