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6-.Plate Solar
Radiation Shield

Certificate of Conformance ahd
EC Trailjing Course Voucher

IRGASQN Sensor Head

IRGASON Sensor Head Cable
Temperature Probe, 10 ft
USB Cable b
: ' Foam Cutout and Components
EC100 Electronics § in Upper Level of Packaging
with Enclosure : i

IRGASON Sensor Head
Mounting Kit

i Leveling Kit

EC100 Enclosure
Mounting

Foam Cutout and Components
in Lower Level of Packaging
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Gas analyzer diagnostic flags -- not connected

Flag Status
MNSA
MNSA
MNSA
MNSA
MNSA
MNSA
MNSA
MNSA
N/A
MNSA
MNSA
MNSA
MNSA
MN/A
MNSA
MNSA
MNSA
MNSA
MNSA
MNSA
MNSA
MNSA

NJA

Description

Mo diagnostic flags are set
Mo general system fault
Gas analyzer is running
Motor speed within limits
TEC temperature within limits
Source power within limits
Valid source temperature
Source current within limits
Gas head powered
Gas input data in sync with home pulse
Valid ambient temperature
Valid ambient pressure
C02 I within limits
CO2 Io within limits
H20 I within limits
H20 Io within limits
Moving variation in CO2 Io within limits
Moving variation in H20 Io within limits
CO2 signal level ok
H20 signal level ok
Gas head calibration signature ok
Heater control within limits
Differential pressure within limits

Gas analyzer diagnostic flags good. No warning flags set.

Gas head lifetime hours

tiot connected

Flag Status

ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok

Description

Mo diagnostic flags are set
Mo general system fault
Gas analyzer is running
Motor speed within limits
TEC temperature within limits
Source power within limits
Valid source temperature
Source current within limits
Gas head powered
Gas input data in sync with home pulse
Valid ambient temperature
Valid ambient pressure
CO2 Iwithin limits
CO2 To within limits
H20O Iwithin limits
H20 Io within limits
Moving variation in CO2 Io within limits
Moving variation in H20 Io within limits
CO2 signal level ok
H20 signal level ok
Gas head calibration signature ok
Heater control within limits
Differential pressure within limits

Gas head lifetime hours

16607.75 hours
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EC100 Series Monitor Software
File Help

IRGASON Setup
=

co ,

60.58 mg/m?
1.38 mmol/m3
34.31 pmol/mol

1.92 pmol/mol (dry)

x -nan myfs
Uy -nan myfs
Uz -nan my/s
Sonic Temperature -nan °C
C02 Signal Strength 0.07

H20 Signal Strength 0.05

Graphs ZerofSpan \:l
H 0

-12203.87 g/m3
-677992.69 mmol/m3
-16894.18 mmol/mol
-944.12 mmaol/mal (dry)
-52819.51 % rel. humidity

<-60 °C

Air Temperature 25.08 °C
Source Temperature 29.62 °C
Detector Temperature  28.94 °C

Barometric Pressure 9951 kPa

@ warning! Gas analyzer data may be suspect.

ﬂ Warning! Sonic anemometer data may

Flag Status Description

WARNING Data are suspect

ok Mo general system fault

ok Gas analyzer is running

ok Motor speed within limits

ok TEC temperature within limits

ok Source power within limits

ok Valid source temperature

ok Source current within limits

ok Gas head powered

ok Gas input data in sync with home pulse

ok Valid ambient temperature

ok Valid ambient pressure
WARNING C02 1 exceeds limits
WARNING C0O2 Io exceeds limits
WARNING H20 I exceeds limits
WARNING H20 To exceeds limits

ok Moving variation in CO2 Io within limits

ok Moving variation in H20 Io within limits

nal level too low

nal level too low

ok Gas head calibration signature ok
ok Heater control within limits
ok Differential pressure within limits

Gas head lifetime hours 16607.92 hours

Flag Status Descrip
ok Low amplit
ok High amplit
ok Signal lon
ok Delta temper

WARNING

Acquiring uliras
ok Sonic head calibrati
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Sonic anemometer diagnostic flags good. Mo warning flags

Flag Status Description
ok Low amplitude ok
Sonic anemometer diagnostic flags -- not connected ok High amplitude ok
ok Signal lock ok
Flag Status Description ok Delta temperature ok
/A Low amplitude ok ok _ Snni::. s rL.mnin.g
N/A High amplitude ok ok Sonic head calibration signature ok
/A Signal lock ok
M/A Delta temperature ok Ia Warning! Sonic anemometer data may be suspect.
N/ A Sonic is running
NSA Sonic head calibration signature ok Flag Status Description
ok Low amplitude ok
ok High amplitude ok
ok Signal lock ok
ok Delta temperature ok
WARNING Acquiring ultrasonic signals
ok Sonic head calibration signature ok
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J 1 g
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File Help
-0.1729
-0.1734
IRGA!
=t -0.1646
-0.1791
CO -0.1686
2 -0.1494
-0.1385
14
-0.1035
33| -0.1315
-0.1289
798
-0.1281
804 | _5.1:z00
-0.1583
-0.1223
-0.1295
Ux
-0.1252
Uy
-0.1105
e 0.0855
Sonic Tempera '
| -0.1012
-0.1155
co2signalstr | ~9-1220
H20 Signal str | ~©9-1473
-0.1268

LT S

-0.1740
-0.1665
-0.1533
-0.1568
-0.1593
-0.1726
-0.1794
-0.1924
-0.1581
-0.1841
-0.1659
-0.1570
-0.1690
-0.1687
-0.171e
-0.1626
=0.2007
-0.1805
=0.2075
-0.1756
=-0.1710
-0.1854
=0.1887
-0.1814

W oW W

0.0584
0.0513
0.0561
0.0609
0.08610
0.0548
0.0852
0.0611
0.0902
0.1013
0.1009
0.0815
0.0869
0.0856
0.0835
0.096&0
0.0902
0.1093
0.0&60
0.07865
0.0e28
0.0780
0.08862
0.06863

W W [FR P R )

36.6339 19.3166
36.6973 19.3081

s W

20.2479
20.0976

6.6069 19.2545
36.5616 19.1610
36.5444 19.1091
36.5878 19.1419
36.6001 19.1143
36.4764 19.0321
36.5865 19.2117
36.4243 18.9577
36.3701 18.980s6
36.3643 18.9607
36.3755 18.9131
36.4629 18.9198
36.1544 18.9792
36.0214 18.7476
36.2178 8.9097
36.0469 18.5384
36.4911 8.9955
36.7148 8.9912
36.

36.3317 8.8116
36.2504 18.80e2
36.6652 8.9019

20.046
20.1010
20.0328
20.0664
19.9889
19.8076
19.9689
19.7309
19.7878
19.7129
19.7733
19.63508
19.6570
19.6760
19.5441
19.5846
20.1023
20.022
.8123
19.6682
19.6915
20.1731

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
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A = B IR S EE R
596.07 pmol/mol (dry) 16.89 mmol/mol (j £ Wind Ux, Wind Uy, Wind Uz - ] X
39.59 %rel. h : WMHETCL B OF&
Data Values Units A.
14.49 °C Wind Ux  0.004 m/s
Ux 0.00 m/s Wind Uy  0.032 m/s g‘g::
Uy 003 m/s WindUz  0.038 m/s o s
Uz 0.04 m/s < > 0.03 1
Sonic Temperature  31.44 °C Air Temperature 29.76 ¢ 0.03 1
Source Temperature 31.69 ¢ ’ Add/Options... ] 0.03Fs-=revresvennanran =S S S
0.03.. . copms -nw R -ww >we > . SR CEEET sewcewesewe seveews .
Detector Temperature 3083 1 I Restore Defaults... ] 000 Fecrrrrrrress s e g R T e, .......................
CO2 Signal Strength 1.00 0.024-----rrrermrmmen e e e e v o
i Ba tric Pressure 99.71 (LREPS dn s s o e ERE OB S S R T T P e SRR ST Y
H20 Signal Strength 1.00 rometric | T Sl e el ey
O Auto 0:02F ----------- - o R oo on e S e e
@Manual | 30FFisee  QOLF
- 3 0.011 ‘ ‘
Disconnect Com Port |USB Serial Port (COM35) | Ref e 1
P b ' %
o.oo. .............................................. PRt R, g A




1.6 5ABAR RS RAVEEEIR

IEFITEREX, [EFRAERE!



Analyzer




|%8) CR6Series_Training Numeric Display 2: Real Time Monitoring (Connected)

separation_x_ird  0.1502 do_H20_span_|

volt_CDM_VOL|Undefined alpha_PF_190_|
message FLD_MEA. beta_PF_190_3

press_source ] 0 Planar_Fit_fig ]
set_press_sour{ false @ d |
shadow_corr | 020 ]

|

set_shadow_col false @ Ts

< RecNum | 55141 ec155_pwr_off | false @ Ux | NAN pump_press | 100.3442

Add.. TimeStamp B 16:04:16 ec155_vit_low_{ false @ Uy I NAN pump_flow _raw| 7.713185
card_bytes_freeUndefined ec155_actual_p| true () Uz ] NAN pump_flow_set | 8

Delete card_storage_a\]Undeﬁned ec155_user_se1 true () diag_sonic | -1 pump_ﬂow_dut){ 1
sonic_azimuth | 0'sec_snc_last_mUndefined CO2_mixratio | 1033.839 1

Delete Al latitude | 41.766 CO2_zero_coef|Undefined H20_mixratio | 4.091331 site_ | fldsmp
hemisphere_NS| 1 CO2_span_coeiUndefined diag_irga ] 0 CO2_span_gas| 400

Options... longitude | -111.855 H20_zero_coef|Undefined cell_tmpr | 24.8363Td_span_gas | 10
hemisphere_EW 1 H20_span_coe{Undefined cell_press | 100.5529 H2O_span_gas | 12.41427

Stop altitude I 10 rst_COZ_zro_cc]Undeﬁned CO2_sig_strgth p.9886448 e_span_gas I 1.232984
height_measure| 15 rst_CO2_spn_c{Undefined H20_sig_strgth D.9902517 valve_tmpr_ctrl_| false @
surface_type | 6 rst_H20_zro_cqUndefined diff_press ] Ovalve_tmpr | 25.08197
height_canopy |Undefined rst_HZO_spn_cqUndeﬁneipump_flow | 7.709763 Jialve_tmpr_ok | tue Q)
displacement_u{ 0 do_zero_flg | false @ sampling_regim{ 1 valve_diff _pressl 0
roughness_user] 0do_CO2_span_| false @ cell_e D.4097188 valve_ctrl_press| 100.5523

false @ cell_T_DP | -5.43538 valve_flow | 0

separation _y_ird -0.03218 prfrm_auto_zerci true () cell_e_sat ] 3.150283 valve_ﬂow_set_l 1
dist_intrst_60_3| 1500 attndnt_chck_selUndeﬁned cell_RH | 13.00578 valve_ﬂow_duty_l 0
dist_intrst_60_1 ] 1500 alpha_PF_60_3] 0 press [ 100.5529 counts_on_site 210
dist_intrst_170_| 1500 beta_PF_60_30 0Tc | 24.8363 sec_on_site 20.9
dist_intrst_190_| 1500 alpha_PF_60_1| Oe D.4097188
daytime | 1 beta_PF_60_17 0T_DP | -5.43538
volt_batt |Undefined alpha_PF_170_| 0 e_sat | 3.150283
tmpr_panel  |Undefined beta_PF_170_1| ORH | 13.00578

0CO2_density | 1839.046
0H20_density | 2.97928
false @) rho_d | 1170.946
Orho_a | 1.173925
0.01pump_tmpr | 28.87357
NAN pump_tmpr_ok | true ()

Duty Cycle:
=t
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Add...

Delete

Delete All

Options...

Stop

TimeStamp B 16:23:03 ec155_vit_low_¢ false @ Uy

NAN pump_flow_raw | 7.998935

card_by‘tes_free!Undeﬁned ec155_actual _pi true () Uz { NAN pump__ﬂow_set_] 8
card_storage_a\Undefined ec155_user_sel true () diag_sonic | -1 [pump_ﬂow_dutyb.8652391}
sonic_azimuth | 0 sec_snc_last_mUndefined CO2_mixratio | 1033.977 mode | 1
|atitude | 41.766 CO2_zero_coef/Undefined H20_mixratio | 3.899221 site_ | fid smp
hemisphere_NS| 1.CO2_span_coe{Undefined diag_irga | 0CO2_span_gas| 400
longitude | -111.855 H20_zero_coef|Undefined cell_tmpr 1 24.96158 Td_span_gas | 10
hemisphere_EW 1 H20_span_coe{Undefined cell_press | 100.5279 H20_span_gas | 12.41739
altitude | 10rst_CO2_zro_ccUndefined CO2_sig_strgthD.9716689 e_span_gas | 1.232983
height_measure| 15 rst_CO2_spn_c{Undefined H20_sig_strgth D.9714174 valve_tmpr_ctrl_| false @
surface_type | 6 rst_H20_zro_cdUndefined diff_press ] Ovalve_tmpr | 2550372
height_canopy |Undefined rst_H20_spn_c{Undefinedpump_flow | 7.998838)valve_tmpr_ok | true ()
displacement_u{ 0 do_zero_flg ] false ' sampling_regim{ 1 valve_diff _presﬁ 0
roughness_user, 0do_CO2_span_| false @ cell_e | 0.390458 valve_ctrl_press| 100.5314
separation_x_irg  0.1502 do_H20O_span_{ false @) cell_T_DP -6.067447 valve_flow [ 0
separation _y_irq -0.03218 prfrm_auto_zerci true () cell_e_sat | 3.173911 valve_ﬂow_set_| 1
dist_intrst_60_3| 1500 attndnt_chck_selUndeﬁned cell_RH | 12.30211 valve_ﬂow_duty_[ 0
dist_intrst_60_1| 1500 alpha_PF_60_3| 0 press | 100.5279 counts_on_site | 805
dist_intrst_170_| 1500 beta_PF_60_30 0Tec | 24.96158 sec_on_site | 80.4
dist_intrst_190_| 1500 alpha_PF_60_1| Oe | 0.390458 | ’
daytime ] 1 beta_PF_60_17, 0T_DP 1-6.067447 [
volt_batt |Undefined alpha_PF_170_| 0e_sat | 3.173911 ]
tmpr_panel  |Undefined beta_PF_170_1| ORH | 12.30211 ]
volt_CDM_VOLUndefined alpha_PF_190_| 0CO2_density | 1838.413 |
message FLD_MEA. beta_PF_190_3 0H20_density | 2.838032 [
press_source | O Planar_Fit_flg | false @) rho_d | 1170.387 |
set _press_sour4 false @ d ] Orho_a | 1.173225 |
shadow_corr | 020 | 0.01 pump_tmpr | 32.37155 ]

| |

set shadow col false @ Ts NAN bump tmor ok | true ()

Duty Cycle:
=L

20
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. factory calibration ( CO2 concentrations, pressures, temperatures and
dew points in combinations encountered in practice)

CO,l
c0, -5 oz {21
2°0
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Thermistor Cable

Co,

H,Ol
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Accuracy

RETN (RREREMDFCE)

* XX FHIE (CO2/H20)
* IR T /]
 CESHE AR
* /E;
* AERCFZ IR BT BB M
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RECO2 BEERAZIMNIRE iuf“]\ B2 %j( SEMTITECO2/H20
E’JTZF“ AL 1% NREIRES FE 1% HCO2BEIRE.

H\:ll

B FERRSL T (20°C5FD100kPa) C 1PCREIREMKPaS KRixZE, W
— N SFECO2/H20ME EIREBUIREE K



AR B S KT AV EREEACCUracy$stR:

Error in Barometric Pressure Accuracy
over Operational Temperatures, in tkPa
4.0
3.5

30—

25— - Basic Barometer

Pressure (kPa)

- Enhanced Barometer

N

E.n/'e

WY

10—

05—

-40 -20 0 20 40 60

Temperature (°C)
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ZERO #] CO2 SPAN
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A Span Fr5: AFESHFESRICO2RS, -.
2 HerESn

0,00

Compressed Alr Oaly!
Nur fir Pressiuft!
¥4 I'air comprimé une

Compressed Alr Oaly!
Nur fir Pressiuft!
¥4 I'air comprimé une

Solo Aria Compressd Solo Aria Compressi!
b T pont b T pont
"‘:l;n’:w‘:u“ hel "‘:l;n’:w‘:u“ heo
1Y) 1 st 30 °C (529 1Y) 1 st 30 °C (529
V0 bt et reguason V0 bt et reguason
SN g Pitann 1720t W SN g Pitann 1720t W
0.0 - S 12t (350 gl srken 5 S 12t (350 gl srken 5
"“"tu-u- a o "“"tu-u- an ot
sar varsand 4 o o
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Thermistor Cable

Exhaust

GAS ‘ -
CO2 [Led
400ppm
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— XCMC
P~ 710° | R(T +273.15)
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CYLINDER VALVE CONNECTIONS

CGA Connections

Connection 590 Air (Industrial)
965-14NGO LH Int. Nut 830 1215
Gland 8304128(2 %)
_ m 8304123 (3)
gs 830 3274 (3 %)
s : 830 4122 (4)

A Designed for use with ultra high purity gasses

A Clean

A Corrosion resistant materials

A Low internal volumes
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Thermistor Cable

Exhaust

AR BT <
$MHR 7 No!

CO, |
e e e b CO, = Sc:o2 * fcozcal Leo, ™ :
A oIt (RS TBE CO,lo

=)
H.OI
Hzo = SHZO * fHZOcaI {ZHZO *[ﬁ]}



CORS RIS EHSMIZ S KSR A

A=log(l/lo)=¢ecL
—

¢ = f(gas composition)

gas composition = 20.94% 02 + 78.08% N2 + 0.0004% CO2

A Use air as a balance gas, NOT nitrogen. The presence of
oxygen changes the absorption coefficient

A Low levels of other contaminants (CH4, N20, etc.)
A Check with NIST standards
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EC100 Series Field ferofSpan

CCI: {dry)
042 =+ 0.04 ppm
Span Concentration (dew) PRM
Field Zero 1.00000000
Field Span 1,00000000

Zero 02 and H2O

0.53
0.560

E 0.55

= 050

-

8 0.45
0.40
0.35
0.30

13:51:00

13:52:00 13:53:00

H,O
O =c
0.04 £+ 000 ppt  G)ppt
Span Dew Point LTI
Field Zerao 1.00000000
Field Span 1,00000000

13:54:00 13:55:00 13:56:00




REST{UER (Gain)

ARAECO2IRE
FRAECO2EE — ZCO2MEE

* gGain=1 H%Cozﬁhfz!: MTECO,MEE X0, NEH
HTCOMTAMEEEE

Gain =

* 70Gain < 0.95 5{Gain > 1.05, N#&EECO, KW, FIR
ERBSFINE TIEREEEER, (FE#H, FF3IK)




AT AEE#CO2/H20K I 57

AN

—*—— Source
1 5W housing
N < 1.5W
| ___Detector
I «J housing




AT AEE#CO2/H20K I 57

A

“—+— Source
housing
___Detector
1 housing




FRINS B C02/H20% K5
5 BRI F 1% C02/H200% i 5

|- -1l ¢/
e \ 1/

bottle cover
@ (]
l —— > .
—_—
Scrubber I ' \

bottle cover
\ . -
L\:

FIGURE 9-6. Replacing the desiccant and CO, scrubber bottles (replacement bottles
purchased after July 2017 may appear different than in the figure)
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c EFHERTFNERT, Campbell Scientific #EFE R P #
uh S AT SOE T Zero/Spanii A, {Buh SR
B E—REEFSFEKNNENLEEUAZIRE

EC100 Series Field Zero/Span Liﬂ’-_
CO, iy H.O
o I
460.77 1 0.71 ppm 1305 % 0.01 ppt @ ppt
Span Concentration (dry) 400 ppm Span Dew Point 12 °C (16.39 ppt)
Span Span

Field Zero 1.07262099 Field Zero 0.99584413
Field Span 0.9 70603720 Field Span 0.963096875

Zero 002 and H20

471.00 13.09
470.00 17,08
162.00 e

SRR [ 1305 =

+ 167.00 (AN | .

- 165.00 W 304 ¢
465 00 § 1703
464.00 g
463.00

13.01
19:-53-40 19:63:50 19:54:00 19:54-10 19:54-20
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e CO2/H20 Zero

« CO2 Span

e H20O Span



20, (dry) H,O

542 = 0.00 ppm 1.81 = 0.12 | ppt o
Span Concentration (dry) ppm Span Dew Point x© (..)

Span Span

[ 0.99773550 ] ok (S [ 0.98468721

0.95979738 Field Span 0.98367810

HO
-0.04 = 0.03 ppm -0.01 = 0.00 ppt
Span Concentration (dry) ppm Span Dew Point °c
Span Span

< 1.00005579 Field Zero 0.99547803
'c“

Field Span 0.95070738 Field Span 0.98367810




CO, {dy) H.O

970.58 =+ 0.08 ppm B Calculator
= Scientific
Span Concentration (dry) ppm
Span 0.95979738 x 1005.2 + 970.58 =
0.99403277048362834593748068165427
Field Fero 1.00003123
Fi n 0.25279738 J
DEG F-E
MC MR M+ M- MS
Zero CO2 and H20 Ap
CO, (dry) A Trigonometry ~  f Function
1005.17 = 0.03 ppm 2" T e CE &
2 1;f- x
Span Concentration (dry) 1005.20| ppm * s Il EXp mod
2 ] =2
Span - ( ) n
xr 7 8 9 X
ield Fero 1.00003123
) 10* 4 5 6 —
Field 5 099400294
log 1 2 3 +




E Calculator

x> — EC100 Series Field Zero/Span

= Scientific CO, @) HO

09836781 x 124 =119~ * 000 |ppt > 1442.81 =  0.96 ppm 1240 = 0.00 ppt v

1.0250091126050420168067226890756 ., °C (1240 ppt) Span Concentration (dry) | 1005.20] ppm Span Dews Foint °C (12.40 ppt)
Span Span

0.99527359 Field Zero 1.00003123 Field Zero 0.99527359

DEG F-E . N -
0.08367810 I —FHiee-Span RS | 7 F'-S--%ﬂﬂ 1.02394283
MC MR M+ M- MS
ilues for field zero/span ‘ Zero CO2 and H20 | Apply override values for field zero/span
A Trigonometry ~» [ Function
F11.91
2" m e CE & 1,465.00 |
[11.91 1,460,001
2 1 11.90 |
x Vx | x| exp mod ~ o s N
-11.90 £ 1,450,001 S
I
I ( ) n! - F11.89 ., 1,445.00 E
= ] =
11,80 © 1,440,001 =1
x* 7 8 9 X E0 e 1,435.00
11.88 LRI - - et o Nttt P 11,00
10h 4 5 6 - T T T T T T T T 11.85
14:26:00 14:26:30 14:24:30 14:25:00 14:25:30 14:26:00 14:26:30 14:27:00 14:27:30
log 1 2 3 +



Tips: 61

- C

File Help

@ IRGASON Setup oo | | ZerafSpmn

co , H .0

1021 mg/m? 11.84
23.21 mmol/m? 657.75
586.17 ymol/mol 16.61
596.07 ymol/mol (dry) 16.89
39.59
14.49
Ux 0.00 my/s
Uy 0.03 m/s
uz 0.04 my/s
Sonic Temperature 3144 °C Alr Temperature
Source Temperature
Detector Temperature
€02 Signal Strength 1.00
H20 Signal Strength 1.00 Barometric Pressure
Disconnect Com Port USE Serlal Port {COM35)

Status

g/m?
mmol/m?

mmol/mol

e EQ
CO, oy H,O
586.17 = 0.00 ppm 1689 = 0.01 | ppt ~
Span Concentration (dry) 400.11 | ppm Span Dew Point [j C (1432
Span Span
Field Zero :0.99988317 FleldZero  |1.00115788

Feld Span  '1.00040054

Field Span 1.01063716

mmo'/mo'('j & Wind Ux, Wind Uy, Wind Uz

% rel. humi

°C

29.76
3169
30.83

99.71

£

Data Values  Units A

Wind Ux 0.004 m/s
Wind Uy 0.032 m/s

Wind Uz 0.038 m/s

< >

Add/Options...

Restore Defaults...

Graph Width

Oawo
(@ Manual | 3015 sec

MEETOLOOHLOE O &

0.04
0.04
0.03

0.03

0.03
0.03

0.03
0.02
0.02

0.02
0.02

0,02
0.01

0.01

0.01°

0.01

0,011
0.00

Data Values A
CO2 Signal Level  0.9999
H20 Signal Level  1.0011
H20 std dev 0.0077 n o
< >
Restore Defaults...

Graph Width

X L., 305 sec

B et o T o _.kv.v.v.’-\.-_(.#v -

Mo wong AT




INg: ZerofSpan F{EF

TR B — Lk [
» Zero/Spanfy#1EIRF

- mENT AR

E AR 00 E 2=

« ROEHIEE AR/t Zero/Span R E B0

s KRESER/NIER

« KF M Zero/Span K

« ECI5X il ES R RN A

49



3. EC15x =¥
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EC150/IRGASon &#i8&

« ¥4 EBandwidth

BRI
- Ambient Pressure

- (BRIA )

- Basic - B INFIES

* Enhanced

« SDMib3E (BRIAT) - NFAEE (W #EDevConfig
FIZE)
oAmblent Temperature Ajir Temperature 264 °C

Source Temperature 27.03 °C

Detector Temperature 26,18 °C

Haromefric Fressure 102.46 kFa



EC155 S8 &

s EF 5 1EBandwidth « Temperature Sensor
» Auto-detect
« Thermistor
e ECTO0 Pressure Sensor » Thermocouple
* Basic
* Enhanced

- BREAFITIE (BXIA )

e Differential Pressure

- Absolute * Ez—ijj ﬁﬂ?f&@%‘]
« Differential
. - R EE (o] EDevConfig
- SDMitl (ZRiA 1) higE)

EC155 ;&8 Detector temperature.



S 4 EC100 #1ER Gt BRI

EC100>TERM

CSAT>"Wind0 Windl Wind2 Tmpr0 Tmprl Tmpr2 Zbs/Dif- Diag —
[ =]
0.0172 -0.0064 0.0031 23.6700 23.1594 23.3589 000 4
CSAT> _time_Max buff_depth_|
3 scans
2018-06- CSAT>"Wind0 Windl Wind2 Tmpr0 Tmprl Tmpr2 Abs/Dif- Diag Max
- 52 102
im0t 0.0135 0.0110 -0.0035 23.9309 23.3540 26.2248 000 4 3 %0
2018-06-
2015-06- ~Wind0 Windl Wind2 TmprO Tmprl Tmpr2 Abs/Dif- Diag & 5t
2018-06-;
201506 0.0191 0.0105 0.0000 24.0222 23.3731 23.7531 000 4 5 i
2018-06- 5
2018-06- Wind0 Windl Wind2 Tmpr0 Tmprl Tmpr2 Abs/Dif- Diag 2 e
2018-06-; o
2018-05- 0.0173 0.0115 0.0033 24.1320 23.5537 26.2088 000 4 ;; 13
2018-06-
2018-06- “Wind0 Windl Wind2 Tmpr0 Tmprl Tmpr2 Abs/Dif- Diag E 1:3
2018-06-;
2018-06-; gg “Wind0 Windl Wind2 Tmpr0 Tmprl Tmpr2 RAbs/Dif- Diag §31 m
2018-06-
2018-05- §§ “Wind0 Windl Wind2 Tmpr0 Tmprl Tmpr2 Abs/Dif- Diag i igi
2018-06-;
18065 A 0.0277 0.0055 0.0012 25.0213 24.4417 24.6776 000 4 7 101
2018-06- 20 1 65
2018-06-, 20 14 65
2018-05- 2( 132 27.99022 13.71122 120 78.14948 6543.891 65
201506 .69 30.01291 13.674 120 73.0079 6580.926 65
2018062 5 91 3112065 13.68964 120 78.13251 6525.101 65
D18-06- o 178 31.94492 13.25592 120 78.12423 6548.65 65
e , 7 32.90859 13.2346 120 78.0899 6531.966 65
snis0es 2 1y 96 33.69772 13.17803 120 78.15025 6498.833 64
2018—06—‘ 20 07 34.65776 13.18391 120 78.15141 6513.917 65
Joimae- 20 v :42 35,2062 13.1212 120 78.25981 6552.675 65
snis-gs- 20 45 35.46467 13.16352 120 78.2226 6488.168 64
01506 2 g ]34 35.6547 13.13754 120 78.2486 6467.771 64
2018-06-, 20 -t T Tt T Tttt Tt 64
2018-06- 2( 54
g [ ALFILE SN: S5n1306 Date: 09augl6é Version: 0 o
o §=0 AR=40 AC=1 AF=40 AE=1 a0=4800 ar=0 AS=-5 o
w05 2 AQ=0 BR=0 BX=0 COo= 0 0 0 COb= 0 0 O CA=0 CD=0 CF=1 cs=0 CX=0 DC=8 &
= d1=15 dm=c DR=3465 duty=0 DT=16240 et=0 fa=50 FD=2880 FL=7 102
T— 2 fx=38 GN=121a go=0 ha=0 hg=24576 HH=49152 kt=0 1g=9830 LH=1600 Ma=-20 102

M5=-10 mx=0 N5=0 ND=1 NI=2 OC=0 or=1 os=0 pd=0 ra=20 RC=0 rf=18 rh=15
RI=0 RS5=0 rx=2 SD=0 SL=35 sr=0 ss=0 t0123=1000 TD=a TF=2600 2600 2600
TK=1 TO= 0 0 0 TP=0 ts=? UF=0 ux=0 WM=o WR=6 WI=6000 XD=d xp=0 xx=0 ZZ=0

5T=10.000000 5k=0.001667 S5C=0
- pay « N T
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FC155 Sample Cell %1% B 1R

Temperature Sensor Differential Pressure

Auto-detect v Auto-select
Disabled hhue

Thermistor Enabled
Thermocouple Auto-select |}

None (Use Fixed Value)

EC155 Pressure Sensor
Absolute v

Differential I -




SK 1] EC100

File Help
Ej EC100 Setup Graphs Zero/Span
- —4
o , H .0
N/A mg/m3 N/A
N/A mmol/m3 N/A
N/A pmol/mol N/A
N/A pmol/mol (dry) N/A
N/A
N/A
Ux N/A m/s
Uy N/A m/s
Uz N/A m/s
Sonic Temperature N/A °C Alr Temperature
Source Temperature
Detector Temperature
CO2 Signal Strength N/A
H20 Signal Strength N/A Barometric Pressure

Connect Com Port | USB Serial Port (COM22)

5 EC100

No hardware currently connected

2{ER J EH/ i, {BAT

OME=ZCD>4 O OF &
Data Values  Units A
Status Wind Ux -0.01 m/s
Wind Uy -0.06 m/s -0.01 1
Wind Uz -0.03 m/s -0.02
v
< > -0.02
Add/Options... e s
g/m3 -0.03 v/"
—— -
Restore Defaults... -0.04 =
mmol/m3
mmol/mol Gr
mmol/mol (dry) ( Measurements Sonic Transducer Shadow Correction
{ :
| Banchwidth H Enable
% rel. humidity | | 208 »
Error X
°Q

Unable to commit the changes to hardware.

This might be a pro
analyzer is not properly attached.

ecause either the sonic head or the gas head

'115200

10 Hz

Refresh

Analog Output

Enable
Disable

Cammiinicatinne with ECMan

ed value) 25.00
ontrol
E
EC100 Barometer
EC100 Basic
EC100 Enhanced
User Supplied
Gain 1.00
0.00
100.00

None (use fixed value)
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KA LY TP S OR

3MfE O T BTFSEEN
* ECMon
* DevConfig

- HUEXR KR

XN FhRASH B A E L, SEHT—1CAIECLSS
Sample Cell, =&

e ECMon hRZN1.6 3§ & 3
» DevConfig fkRZx2.16 5 E #

IR IRHIE IR A A,  FLZIECMon
1.6 F1] DevConfig 2.12 [FIF] O] BEE RYEC100
KR IER AR




==

gn

=

ERiFIECI00R1ER B BIFLAY

L

ECISXSM T K = 4B 75 LB BB AR
e 3B

i

LES40R T RFECL008) A 17 H



SE1L IREBEAHIN—BL

EC100-

I sl

_I_

HY

G HT Sk ZRE CSAT3A/IRGASon = #E B =
S =% 3= 2 1IF % HYEC100, ;Eﬁ%wAEmsxf\

TSk EB e = 4B A Sk BB 2 A L

o=



HIR2. BIMFHALRECI008I0S

ANEFEZ D SL 2R 5 CSAT3A/IRGASon = 2
HBESLES, BIHZTECI00MHE, HRHIEE
25: (hRA8.013 E )




SIE3. BIMEREECI00, &

INEE (ECMon

EC100 Series Monitor Software

File Help
Ej EC150 Setup
co ,
1384 mg/m?

31.46 mmol/m3
760.14 pmol/mol

764.72 pmol/mol (dry)

Ux -0.05 mjs
Uy 0.02 m/s
Uz 0.02 m/s
Sonic Temperature 26.25 °C
C02 Signal Strength 1.00
H20 Signal Strength 1.00

Disconnect

Graphs Zero/Span

H 0
4.46

247.89

5.99

6.03

19.80

-0.00

Air Temperature
Source Temperature

Detector Temperature

Barometric Pressure

Com Port  USB Serial Port (COME)

Status
g/m?3
mmaol/m3
mmaol/mol
mmaol/mol (dry)
% rel. humidity
o
24,64 °C
27.03 ©°C
26.18 °C
102.46 kPa
Refresh

Measurements

Bandwidth 20 Hz e

Communications with Datalogger

SDM Address 1=

Unprompted Qutput

(Ouse Port

(IRs485

(@ Disabled
115200
10 Hz

Analog Output

() Enable
(@) Disable

Communications with ECMon

Update Rate 10 Hz v

—m il 04 HAS
2 A

Temperature Sensor

(@) Auto-Select 24.64 °C
() None (use fixed value) 25.00

Heater Automatic Control

{®) Enable
() Disable

EC100 Barometer

(@) EC100 Basic 102.46 kPa
() EC100 Enhanced
() User Supplied
1.00
0.00
100.00

() None (use fixed value)

Pressure Differential Enable
() Auto-Select

() Enable
(®) Disable

Factory Defaults

/

« EC100 firmware 8.01




B4 MESENSERE
Wi, EEHT KRR = B 7 SR

e {# FDevConfig i&}&

NREFEE, TELREEBandwidthZFSEL,
Differential Sensor FEE 1% J4Disable

MR EECI55, FE o4 EBandwidth,
Temperature sensor, Differential sensor Z24£{

63



4.CPEC310
fE 2k Zero/SpanFE{EE



CPEC310 E i E&RESET~REE

2 1
by, .y
|
|

Valve Module

o) fR. FEFFE&H20 Spand, SEEHFEEIN—1P=18, MmFEH20
Spanfy S EEHRE =8, H4A7



CPEC310 E 35l = 4R

TSy - B EHE

« 2 Valve Module

« Scrub Module (BRIA) 1244t
EFR, CO2 HrEIRHCO2
Span 5=

« BRIEZRAETSLIN Zero All
Al Span CO2, i F o] 3T
%E n H20 BeEBaRER

N




B ELRESHINKE

1. BEE VIR LS EL

f’f;gfgﬁ-tnntrol N
Initial Configuratn > "initial Configuratn >
Site Var Settings > \\\‘ Change Press Source >
Run Station > Shadow Correction > f-ﬁndlfy Value NUTT™Y
Attendant Zero/Span > \ €02 3pn Gas
Const Table > H2¢ Span TDP:10.0000
System Menu > Sample Flw :8.00000 Current Value:
" J Zro/Spn Flw :1-00000 4oo.ooao
AT E UL A R— New Vatue:
HAK XX
—
—_— R A TN S \
2. RERAZRINIE N B
FRun staction - Y
Pump Tmpr Ok: True
Pump Tmpr : Jo-0000
Pump flow : &.00000
System diag = 0
Auto Z/% on True
pump off : FLD_MEA
ANLCL55 Pll_on : Truey
RNVRNY ENIRNAN v N N e Bl =aras N2 S —1 T
3. EE R HRAEN K. RARRS), FEIMNEF
W
HFP_SNSTVT_1 = k2-0000
HFP_SNSTVT_2 : LZ2-0000
HFP_SNSTVT_3 = k2-0000
HFP_SNSTVT_4 = LZ2-0000
CAL_TNTV : 440
Apply and Restart
- v




B S ROERE {75 (Check F1 Set)
| Site | Descripion | Duraton | |

SITE_1 fld smp £
SITE_2 offst P 10 sec Ri=1E

SITE_1 fld smp N E



CPEC310 I 1A

— @ | '?7“%1/5%? % *5[ ;ikgi

* o] KL
«Auto Zero/Span Cycle
*Field Zero All
*Field CO2 Span
*Field H20O Span

Httendant _Hr0f4pﬁh
Ualws Hurub Tmpr ,+r1/

c RIESNERI S BN EERE
L (Check #1 Set)

=1
S

\4



#iJLoggerNet ZH(EIIAHIRE

1 FLD_MEA MERT

2 PMP_OFF RIFIE

3 ZRO_ALL TR

4 SPN_CO2 CO2 BERE
5 SPN_H20 H20 BB ERAE
6 IRG_SLP DHTILIRER

7 AUTO_ZS FR/BE RAE



T’ |

igi CR6Series_Training Graph 1: Real Time Monitoring (Connected)

B <
ORI L |
[Selected Fields 4865
CO2_mixratio | 4619737 o
pump_flow | 8002676
I 4655
| 465
{ 4645
] 484
| 4635
} 463
l 4625
| 462
Graph Width 915
[0d00h0sm00s = -
7 4605
Drawing Mode
(® Strip Chart Shift % 480
= 4595
O Shift Data =
459
Options... Clear
Rescale Stop

[C] Show Units

8/3/2023 5:32:17 PM

Update Interval

- 8.014
t 8012
F 801

- 7.992
- 7.99
- 7.988

8/3/2023 5:37:17 PM

00m01s000ms <

dist_intrst_170_19(
dist_intrst_190_30(
'separation_x_FW |
'separation_y_FW |
FW_diameter |
daytime [
\volt_batt I
tmpr_panel |
volt_CDM_VOLT |
‘message b
|press_source |

208.41 75uprﬁ'm_auto_zero_si

208.4175 alpha_PF_60_300 |
0.02627 beta_PF_60_300 |
-0.02408 alpha_PF_60_170 |
7.62E-05 beta_PF_60_170 |
1 alpha_PF_170_19(
12.30722 beta_PF_170_190)|
27.39737 alpha_PF_190_30(
NAN beta_PF_190_300|

FLD_MEA. Planar_Fit_fig |

04 | 0215625 FERR

) 10.04037825 RIS
| 23.86247rho_d
[ | 0.1191182rho_a
10.09609101VPD
|0.09164259 FW
g_sonic I 0 pump_tmpr
_rslt_get | 130 pump_tmpr_ok
n_rsit_snt | 130 pump_press
AT3H_user_ctrl| false @
461.9737
18.66601
0
26.13443 site_ |
93.79695C0O2_span_gas |
D2_sig_strgth 0.9682423 Td_span_gas |
O_sig_strgth 0.9511614 H20O_span_gas |
f press -5.528961 e_span_gas l
| mp_flow 8.002676)valve_tmpr_ctrl_fig|
: hpling_regime 1\valve_tmpr ]

—
true () cell_e

Ocell_T_DP
Ocell_e_sat
Ocell_RH

0 press

0Tec

Oe

0T_DP

0 e_sat

false . =4z ]

15.06233 valve_diff_press_o]
3.40215valve_ctrl_press |

50.51903 SN
99.32591 NSNS
22.12738 SN
1.820046 counts_on_site |
15.95289 (IS
2.675437 scrub_tmpr
68.02797 scrub_tmpr_ok |
807.4814 scrub_press

|
|
|
|
|
!
|
| 1.718733valve_tmpr_ok |
|
|
|
|
|
|
|
|
|

13.35592
1150.568
1.163924
8.003637

NAN
35.563476

true ()

91.74902

19.84555

1.82523

false .

28.4325

true ()
0

94.19482
0

1

0

6314
631.4

| 27.47385

true ()

| 0.8201375

CPEC310in
FLD MEA mode



@ CR6Series_Training Gra})h 1: Real Time Monitoring (Connected) O X I 004037825 _ 002374957
: | 23.42478rho_d | 1156.318
' I |0.07368936 rho_a | 1.156342
ot 5 534 %0 2. ).006752043 VPD | 8.003637
Dam. Sow } g - 2 |0.06401467 FW | NAN
I = 2'5 0 pump_tmpr | 36.07947
I s 174 pump_tmpr_ok |  true ()
I 300 bs 174 pump_press | 99.38571
| 250 :5 false @ w | 0
| - 0938422 FDGNISENSN 8
| H3 0.0330269¢ FNBEISHESNES 0
Graph Width 150 25 3
[ s mins = 100 e 26.14536 site_ I chkzo
ga;;:chh::e Shift % 50 ; : Lpre 99.65039 CO2_span_gas 400
O Shift Data 0 & v | e 22_5|g_strgth 0.9683854 Td_span_gas 16
8/3/2023 5:36:39 PM 81372023 5:41:39 PM O_sig_strgth 0.9513811 H20_span_gas 18.66142
et Sem f_press 0.3205566 e_span_gas 1.825551

P St mp_ flow Oyalve_tmpr_ctrl_fig false
= ' L U"itf _ i dem s wa ?1 200ms 1 pling_regime Zozalve_tmpr 28.6757.8
dist_intrst_170_1 Qq 208.4175 ’prfrm_au‘to_zero_s[ true O [cell e P.003291041 valve_tmpr_ok | true ()
dist_intrst_1 90_30q 208.4175 alpha_PF_60_300 ] Ocell_T_DP | -55.73306 valve_diff _press_oi 99.39168
separation_x_FW |  0.02627 beta_PF_60_300 | Ocell_e_sat | 3.404881\valve ctrl press | 0.2594528
'separation_y_FW | -0.02408 alpha_PF_60_170 | Ocel_RH |0.0966565 2.003638
FW_diameter 7.62E-05 beta_PF_60_170 | 0 press | 99.32983 [ENEHISNEESEEN 1
daytime 1 alpha_PF_170_19( 0Tec | 26.1453 1
volt_batt 12.30667 beta_PF_170_190| Oe ).003280454 counts_on_site | 647
tmpr_panel 27.48358 alpha_PF_190_30( 0T_DP | -55.7594 _ 64.7
volt_CDM_VOLT NAN beta_PF_190_300| 0e_sat | 3.404852 scrub_tmpr | 27.58362
message Press offst. Planar_Fit_flg | false @ RH |0.09634644 scrub_tmpr_ok |  true ()
press_source 0d | 0215825 CORESSRSI 164846 scrub_press | 5.11963

[[] Show Units

Update Inte

CPEC310
Zero w/ Scrub



@8 CRéSeries_Training Numeric Display 2: Rea

Il | I |

press_source

m CR6Series_Training Graph 1: Real Time Monitoring (Connected) = jm| X i 0024502:222 —h d l 012105390322 !
- 3 = : rho_ ;
© @_ R & | -0.1327377 rho_a | 1.160132
B s o T - i - - | 0.2424036VPD | 11.5838
himp_fow % 0 = ‘ 7 +0.08615153 FW | NAN
| 400 ‘“‘] — 65 _sonic | 0 pump_tmpr | 34.23758
: 350 | :5 _rslt_get I 224pump_tmpr_ok |  true @@
} o -5 :__rslt_snt | 224 pump_press I 99.79621
= - ; :'5 ;T3H_user_ctrl_] false @ pump_flow_raw | 0
b 497.147 g
: e 3 = 0.281541 0
Graph Width 180 e _irga I 4
LT g o > tmpr | 2667072 site_ [ setcoz
g;f’;:ir;gcl\:::e e . ’ ;5 ;pr?ss | 100.025 CO2_span_gas 505.83
O Shift Data 50 = ; | I - r_sug_strgth I 0.9689132 Td_span_gas 12
8/6/2023 2:34:13 PM 8/6/2023 2:39:13 PM |_sig_strgth l 0.9516318 H20O_span_gas l 14.27968
O i ress | 0.1853409 e_span_gas 1.408217
Rescale Stop ‘ = e (oo T [ p_flow | O}Ialve_tmpr_ctrl_ﬂg false @
. — i : i ling_regime l 38 valve_tmpr 30.60962
dist_intrst_170_19C 208.4175prfrm_auto_zero_s| true Q cell e |0.02815326 valve_tmpr_ok |  true )
dist_intrst_1 90_30q 208.4175 alpha_PF_60_300 | Ocel_T_DP | -36.20005 valve_diff_press_ oﬂ 99.90359
separation_x_FW | 0.02627 beta_PF_60_300 | Ocell_e_sat | 3.51207 valve_ctrl_press | 0.1214218
separation_y_FW | -0.02408 alpha_PF_60_170 | Ocel_RH | 0.801614§ 0.99538
FW_diameter | 7.62E-05beta_PF_60_170 | 0 press | 1
daytime | 1.alpha_PF_170_19( 0Te | ' 0.4983181
volt_batt |  12.31171beta_PF_170_190| Oe | 0.0281011 counts_on_site
tmpr_panel | 27.8891 alpha_PF_190_30( 0T_DP | -36.21851 S 7
volt_CDM_VOLT | NAN beta_PF_190_300| 0e_sat | 3.512053 scrub_tmpr | 28.28088
message I: not zeroed. Planar_Fit_flg | false @ RH | 0.8001332scrub_tmpr_ok |  tue @)
|

0d 0215825 [  576.0314 scrub_press | 0.8242826

CPEC310
CO2 Span



@ Cr6Series Tra

il 1

aining Numeric Display 2: Real Time Monitoring (Connected

5J CRe6Series_Training Graph 1: Real Time Monitoring (Connected) = I:lA X % 0.04037825 _i 10.15369
T 24.2165rho_d 1143.376
COR & | 2 | -0.275452rho_a | 115383
Selected Fields 0
4107807 i 1 1 b ] 10.03876012VPD | 115838
pump_flow % 0 1 ' 7 |0.09838642 FW | NAN
H20_mixratio | 142799 LS i _sonic l 0 pump_tmpr I 34.49359
| 25| 12 ¢ 6 - I ‘
i i - = :_rslt_get | 361 pump_tmpr_ok l true ()
E 5 b _rslt_snt I 360 pump_press | 99.74868
| 8 45 T3H_user_ctrl|  false @ pump_flow_raw | 0
i 4 F4
410.780 H
| 2 E3s
| 0 5 = 14.279¢ FSNISHENNNS 0
Graph Width ] 2 2-5 :_irga | 5
HETTRTE o L is tmpr |  26.75504 site_ | chkH20
. lsax p z press | 99.95679CO2_span_gas |  505.83
O shift Data 0 = 10 2‘5 _sig_strgth | 0.9669515 Td_span_gas ] 12
8/612023 2:42:50 PM 8/612023 2:47:50 PM 8/6/2023 2:52:50 PM ?sig_strgth I 0.9496355H20_span_gas l 14.28953
i i press | 0.1365128 e_span_gas | 1.408213
Reccale Stop . [ p_flow | 0]valve_tmpr_ctrl_ﬂg| false @
. | e U"':s : (| im0 s oo '__,_;_pling__regime | 71 valve_tmpr | 34.80701
dist_intrst_170_19( 208.4175 prfrm_auto_zero_s{ true (J) cell_e | 1.407277valve_tmpr_ok |  true
dist_intrst_190_30( 208.4175 alpha_PF_60_300 | Ocel_T_DP | 11.98991 valve_diff_press_o{ 99.90505
separation_x_FW |  0.02627 beta_PF_60_300 | Ocell_e_sat | 3.529533valve_ctrl_press |0.05192566
separation_y_FW | -0.02408 alpha_PF_60_170 | 0 cell_RH | 39.8714¢ 0.439701
FW_diameter | 7.62E-05beta_PF_60_170 | 0 press | 99.8202 1
daytime | 1alpha_PF_170_19(¢ 0Tc | 26.75504 [N 1
volt_batt | 12.30883 beta_PF_170_190| Oe | 1.405355counts_on_site | 1731
tmpr_panel | 27.74246 alpha_PF_190_30( 0T_DP | 11.96925 _ 173.1
volt_CDM_VOLT | NAN beta_PF_190_300| 0e_sat |  3.52952scrub_tmpr | 28.23434
message : Press offst. Planar_Fit_fig | false @ RH | 39.81717scrub_tmpr_ok |  true @)
press_source | 0d | 0215825 [REEEESEIN  713.5131scrub_press | 0.8222561
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Thank you!
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