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Sampling towers

1. Two inlets at high point (>80m)
2. One inlet at 50m
3. Met data from high point

Bon Air, Virginia, USA tower
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Data Collection

« GCWerks Data Collection Software
— Controls the EN Sample Module
— Ability to View and Plot all of the collected data parameters.
— Ability to flag spurious samples.

— Syncs collected data and configuration information with the
GCWerks server and exports to Amazon S3 for distribution.

— Monitors the status of the system and sends alerts when needed
— Generates network summary for quick at a glance status of sites.

e Earth Networks Data Collection Software

— Backs up raw Picarro data and daily spectra files to Amazon S3

— Backs up Picarro configuration and metadata files and versions
them.
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Network Statistics

GHG Installations over Time
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Readings Gathered from Picarro G2301/G2401

fdatafghg2s - GCWerks CRDS (Lewisburg, PA)

File Devices Startup Shutdown Help

Sequence: | default.sequence
Runfile: | 20 picarro.runfile air 3

Runtime:

Picarro ' EM sample box | EM weather | Flasks Devices

bos.487

CO2 (dry): setpoint:

CO2 (wet): 405.151 setpoink:

CH4 (dry): [1916.640 setpoink:

CH4 (wet): | 1915.343 setpoink:

H2Cx |0.053 setpoink:

Cavikty Temp: 45.000 setpoink:

Caviky Press: | 139.998

Instrument status: running

405

1916

0.053

0.050

[T T T T 4T T T T | kgl ]
N T I Y B B PP
o 500 1000 1500
T T | chadly]
N ) B B P
1500
T T T T T wde ]
I I
1500
T T T davit prels -
N A B P~
1500
Tt T T T daieg terndp
t N A N T I Y
o 500 1000 1500

Instrument  Stripchart Results Edit

Taking the Pulse of the Planet




Readings Gathered from EN Sample Box

fdatafghg25 - GCWerks CRDS (Lewisburg, PA)

File Devices Startup Shutdown Help

Sequence: |defaultsequence RITRIr pe h P ]
A0S L aa, A " .‘_.' -, - —
Runfile: | 20 picarro.runfile air 3 1
N T I T T ) B B P
Runkime: 1500
T T chad
Picarro  EM sample box | EN weather | Flasks | Devices _J-y
1916 —
valvet: (B setking: | | —
[ I >
inlet press (torr); 638.53 setpoint: L""
1500
mks press (torr): |599.89 setpoint: | 59976
0.055 T T 7 T rdo
sample temp (C): 27.01 setpoink: | 38.00 -
ambient ktemp (C): |15.98 setpoink: :
0.050 I
1500
[ cla'.nryj_prejss—
140.0 —
I I Y~
1500
{ [ da'.rirﬂ_ten'lp —
45.000 —_
t I I T
i} 500 1000 1500
Instrument status: running Instrument  Stripchart Results  Edit
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Readings Gathered from EN Weather Station

fdatafghg25 - GCWerks CRDS (Lewisburg, PA)

File Devices Startup Shutdown Help

Seguence: default.sequence U gl e ' gt =
405 4w e hd —
Runfile: |20 picarro.runfile air 3 1
N N N A I M Y O N
Runtime: | 1101 of 1200 (sec) 1500
T T ] chaaly
o EN sample box | EN weather | Flasks™\Devices 'J-y_
1916 —
wind speed (m/s): |p2.83 setpoint: | —
[ 1 1 I >
Wind dir (deg): | 315.00 setpoint: L".'
1500
Temp (C): |6.11 setpoint:
0.055 T T 7 T hde ]
Aux Temp (C):  9.44 setpoink: =
Press (mbar): 1003.66 setpoint: ]
Humidity (3): | 54.00 setpoint: 0.050 [ | | Li:F
1500
Dew point (C): |-2.37 setpoink:
T 1 _]
Light (3% amb): |45.00 setpoipt davitylprebs
140.0 —
I I Y~
1500
{ [T 1 da-.ﬁty]_ten'lp —
45.000 —_—
t I I T
o 500 1000 1500
Instrument status: running Instrument Stripchart Results  Edit

Taking the Pulse of the Planet



Interfacing with NOAA PFP Flasks

fdatafghg2s - GCWerks CRDS (Lewisburg, PA)

File Devices Startup Shutdown Help

sequence: |default.sequence e pk reeaian e J P il '
405 W Y [ e o

Runfile: |20 picarro.runfile air 3 . |

Runtime: 1500
T T T chaaly T
Bic | J Flask R
icarro  EM sample box | EN weather asks — ]
Flask last sample time: (1503151917 _
. T [ I I B P~

Flask status: nextflask 11 1500
0.055 T T 7 T pde
0.050 I N

1500

1500
f T T davity tenlp —
45.000 -—
t I I T
i} 500 1000 1500
Instrument status: running Instrument  Stripchart Results  Edit
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Monitor UPS Battery to ensure proper shutdown during loss of power

fdatafawshq - GCWerks CRDS (Germantown, MD)

Startup Shutdown Help

L L P
sequence; default.sequence :I 7]
: e — aro - —]
Runfile: |20 picarro.runfile air 2 I . ]
Runtime: [1055.0 T T Y O 5 e O Y I B A I B ™
o 200 400 e00 800 1000 1200 1400 1600
Bitdrro | EN sample box = EN weather | APCUPS | Devices T T T [ T T T [T T T [T T T[T r [ rrrrrl T T T [ tnalay ]
Y !
1930 e —
i lta 2 IN17.00 Epoink: = —
Line vo age i sefpoin \_ff\_\\ \f/
Battery voltage: |27.40 setpoint: B [P wﬁf\w‘j\wwﬂw 7
Battery charge %: |100.00 SR —|||I|||\ N T o T T B B B B ™
_ o 200 400 800 800 1000 1200 1400 1600
Load %: | 45.00 setpoink:

. c 130 A— | 1 | [ | | —]
online battery left: | 9.00 setpoint: f 1r_| F ! | H L [T LR L hzd_
Offline Battery left: setpoint: M ]

Offline time:  0.00 setpoint: —
R N N N I L L O T I I =~
Status: |ONLINE 0 200 400 600 800 1000 1200 1400 1600
i|||||||||||||||||||||||||||‘|||4avitg_,,|re5¢
140.0 —
T T Y O A I B B I R A
0 200 400 600 80O 1000 1200 1400 1600
L A B B ) QP PR
r | |
45.000 — ' 1 - —
el N T T A N A I B A ™~
0 200 400 600 80O 1000 1200 1400 1600
Instrument status: running Instrument Stripchart Results  Edit
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Regular System Monitoring and QC

fdata/ghgd7
- - - - - cycle cavity cavity cavity - col coZ colZ
date time days_ago port gample time tem press press_stdew hio dry stdevw i)
150520 0535 0.1 1 90m 3.11 45_000 125 _4595% 0.015 0.124 410_80 0.320 3e5
150520 0555 0.1 2 90m 3.11 45_000 125_5957 0.0le 0.124 411 _55 0.414 3e5
150520 1015 a.a = 50m 3.10 45_000 125_555 0.0l15 0.124 412 .53 0.550 200
150520 0124 0.4 4 JB03401 32.0%5 45_000 125_558 0.0l15 0.137 3594 _Z0 0.01%5 153
150519 1504 0.8 5 JB03350 32.10 45_000 125_557 0.0l15 0.133 354 _34 0.018 153
ECHERES CONTROLLED
fdatas irv0l
- - - - - cycle cavity cavity cavity - col coZ colZ
date time days _ago port sample time temp press press_stdew hio dry stdevw "
150520 1038 a.a 1 5 Z.5¢ 45_000 140_000 0.017 0.100 421 50 Z2_.988 282
150520 1053 a.a 2 W 2_.38 45_000 140_000 0.018 0.100 421 87 Z2.008 281
150520 1104 a.a 3 N Z.37 45_000 140.001 0.017 0.100 422 13 1.027 101
150520 0155 0.4 4 Je03405 2.57 45_000 125_555 0.a17 0.055 3594 55 0.015 205
15051% 2005 0.g 5 JB0O3387 2.87 45_000 125_558 0.a17 0.055 3594 55 0.015 204
150520 1023 a.a g E 2Z2.38 45_000 140._000 0.017 0.100 4138 _ 82 1.33z2 zZg4
ECHERES CONTROLLED
fdataslanll
- - - - - cycle cavity cavity cavity - col coZ colZ
date time days _ago port sample time temp press press_stdew hio dry stdevw "
150520 05358 0.1 1 EE 3.4¢ 45_000 140_000 0.0le 0.10% 415 _8%9 Z_5545 244
150520 1013 a.a 2 NW 3._45 45_000 140.001 0.0le 0.10% 415%_5& 10.074 245
150519 1524 a.7 4 JBO3331 3.4% 45_000 125_5958 0.014 0.110 3594 8B 0.015 171
150520 0e45 0.2 5 JBO3Z03 3.4¢ 45_000 140.000 0.0l15 0.110 3594 3% 0.01ls 175

ECWERES CONTROLLED

- Small team meets every 2 weeks to review status of network
- ldentify issues, open “support tickets” for field technicians

James Aman
Sr. Meteorologist,




Validating Calibration Runs

/data/ghg25 - GCWerks CRDS (Lewisburg, PA)

"

Xaxis:| Time ‘v Yaxis:[level (dry) || v.|
Yaxis:lsensitivity = [level/Ctank] ||v|
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Overall Data Sanity Checks

/data/ghg25 - GCWerks CRDS (Lewisburg, PA) -_| 8

File Options View Update Help

Gas:@ Al Runtype:[all |A v Xaxis:ITime v Yaxiszllevel (dry) v

Yaxis:[sensitivity = [level/Ctank] v

Location ol 600 ¥— | I 180337D !
/data/ghgl6 —
/data/ghgl8 B
/data/ghgl9 —
/data/ghg20 500

/data/ghg21 -

/data/ghg35 400 —
/data/ghg38
/data/ghg39 | - I

12 13 14 15
*air =cald cal.5 =cal.6 = Zero tank

Run type

®

air

cal.4
cal.5 ‘;—
cal.6 —

zero N +
0.9950 —
tank B + ¥

unknown gt
fry

0.9945 [—

DRRE&E&E
+

Select all

Select none
12 13 14 15

O 60min ® 20 min O 5min O 1 min, *ar =cal4 cal5 =cal.6 =zero tank
Flag: Comment: i t )4

150520.0859 (air port 2, 95m vs. JB03372) Stripchart Results Edit



Data Availability

Calibrated Data Sets Generated Nightly to Amazon S3

=] AWSHQ.csv 2551 MBE CSV File 5/20/2015 750:46 AM STANDARD
=] AWSHQ-1Minute.csv 42317 MB CSV File 5/20/2015 752:03 AM STANDARD
=] AWSHQ-Cal.csv 21851 KB CSV File 5/20/2015 750:47 AM STANDARD
=] AWSHQ-Cal-1Minute. csv 515MBE CSV File 5/20/2015 75218 AM STANDARD
=] AWSHQ-Refcsv 30965 KB CSV File 5/20/2015 750:48 AM STANDARD
=] AWSHQ-Ref-1Minute.csv 6.84 MB CSV File 5/20/2015 7.52:20 AM STANDARD

Raw Picarro Data Sets Immediately Available on S3

Path: / ObsData/ GHG/ AWSHQ/ PicarreData/ G2000/ Leog/ | Archive/

-~

File Size Type Last Modified Storage Class
.

[T DataLog_Private/

[T Datalog_User_Backup/

[T EventLogs/

[T RDF/

Those interested in access to the data sets should email me
cdsloop@earthnetworks.com



Some work In progress....

Developing a global standards database
1.atest time-stamped values from NOAA (2301s) or
SIO (2401s)
Cfank ID includes fill date or NOAA fill letter (A, B)

Develop more automated data filters and alerts (e.g.
cavity press / temp / H20 out of range)

18



Thank You! Questions?

Chris Sloop : cdsloop@earthnetworks.com

Bill Callahan : bcallahan@earthnetworks.com



mailto:cdsloop@earthnetworks.com
mailto:bcallahan@earthnetworks.com
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Importance of Tracking Calibration Standard Deviations

/data/ghg47 - GCWerks CRDS (Mineola, NY) - | O |

Xaxis:| Time “E| Yaxis:|level (dry) “E|
Yaxis: stdev “E|
J Y O B O
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Stripchart Results Edit



Validating Calibration Runs

/data/ghg40 - GCWerks CRDS (Mauna Loa, HI)

Xaxis: [Time

|E| Yaxis:||eve[ (dry)

&2

Yaxis:-lsensitivity = [level/Ctank]

I~

i 3 |0zl | | |B03345)
500 |— —
450 |— —

B k ]

400 |— —
— , —]

B I | I | | <l

13 14 15

O.QQGOt 1803212 | | }BD334‘5:l
0.9955 |— —
0.9950 |— —
0.9945 |— —




Educating Consumers about their CO2 impact of HVAC

2118 PM

Mount Airy, Maryland

« Getrid of the CO2 usage display. I'm not a global
warming nutjob.

* |t seems to have a very hard slant to the thought
of global warming. Why are you going political?
Don't care for this as a whole.

WEATHER ENERGY METER @

83°

48%

51% | think what you offer now is very informative.
Weathr is ariving Comparisons to different systems that would help

save money and lower our carbon footprint would
be even more amazing. Thanks!

THERMESTAT * | would like to see what planting trees and shrubs
? | _— around my home will do for my carbon footprint
7a° and energy bill

MAY ESTIMATES ()

1,492 KWh 72 8701lbs

ENERGY FORECAST



fdatafghg25s - GCWerks CRDS (Lewisburg, PA)

File Options Help
File: | realtime =] = Time: | 1184.0
I ] T PR B L R FEAl T T T T T T T 1 [T edz diy ]
I = T . ! N : . - default scale =
405 — e R ¢ —
4 default yscale —I
] N N T I T T O N O 1 P T ] I Ly
0 200 400 600 800 1000 1600
* co2_dry
I N Y D O D R I D O O D I ,u{" [ 1| ch4 dry U] T craaly 3
L ﬂ“‘y"‘*'ﬁf" = = —
1916 : va bl Wm LA co2_wet —
I-'“'1 I'h'ﬂ”i"l‘w HMMM -ur 'Ill AL chd_wet :'|
T T I T S T I T T T I l 11 1 he I

o 200 400 600 800 1000 h2o_reported 1600
cavity_press

0.055
cavity_temp

das_temp

etalon_temp |
0.050 o

warmbox_temp —

outlet_valve

[ LR ([ 0 7 b 1 1 1 L inlet_press |c$uity|J:re45—i
sample_press 1

140.0 —
| sample_temp —
L b Pt e P Bt o Lty 1 ambient_temp [ 11 L
i) 200 400 600 200 1000 weather_wind_speed 1600
— — ther wind dir —
T Tal T4 ™ T T T L daTnh THE | : -
i ! T T | | 1" | [ \I i ||. _ wmskir Eamp c;wty_lte;E_:
45.000 - ! JIL] L 11 Il I— 11 T | JLA LILITL m W‘EEthE‘F_ﬂUN_tEmD !
L ] | 1 ] l ]I weather press 1
, J 1 . I I : -
HIEN NN EL NN S .. [ I
o 200 400 600 200 1000 : 1600
weather_dew_point
weather_light itripchart Results  Edit

!'1_";“‘\
nencdith T
Networks: 24

Taking the Pulse of the Planet




fdatafawshq - GCWerks CRDS (Germantown, MD)

View Update Help

Gas:|co2| & | = | Runtype:|all & | w | Xaxis: Time w | Yaxis: concentration v

‘r’axis:| |I'g' b

level (dry)

Run type 700
B air
cal.4
cal.5
cal.&

Zero i

tank
500
unknown

level (wet)
dry / wet level
stdev

M

M Ffiltered

600

NEREENE

concentration

EaaaON

sample/standard
[level/Ctank] / [level/Cskd]
level/concentration
TR seconds/oycle

H20

J | Inlet press
12

400

Sample press
sair =cal4 cal.5 =cal.be = Zero

o

Sample temp
Ambient temp

1;— | | Cavity press l 1

Cavity press stdev + +
— Cavity temp —
10— DAS temp ]
— Etalon temp —
Warmbox temp

0.5 — Outlet valve —
Weather wind speed

Weather wind direction

— #:‘r_r* ttvee Weather temp mw —

Select all 0.0 —

select none = | | | | =
12 13 14

s60min @ 20min Smin Imin =air =cald cal.5 *calé  =zero tank = unknown

141017.1902 (air port 2, 40m vs. JBO3207) Instrument Stripchart Results Edit

et Earth
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Applications Places [1]

File Options View Update Help

/data/ghg01 - GCWerks CRDS (Bucktown, MD)

Gas: |co2 Al Fi,unty..rpe::]r|T Xaxis: | Time

™ Yaxis: [Ievel (dry)

Yaxis: [stdev

Location I
fdata/awshg =
gdata/qg QU
fdata/ghg03
fdata/ghg05
fdata/ghg06
/data/ghgo8
fdata/ghg09
fdata/ghg10
fdata/ghgl2 [~

N
-

Run type
air
cal.4

=air  =cal4 cal.s

Nov 14

=cal.6

= Zero

tank

Dec 14

Feb 15

Mar 15

cal.5
cal.6

zero 100
tank

unknown

& &R R QR

50

select all 0

srenrrErbrasy T e en kg et

oo o it

Select none
D 60min O 20 min © 5 min @ 1 min  *ar vcal4 cal.s

Flag: Comment:

150317.0801 (air port 1, 105m vs. JB03032)

Taking the Pulse of the Planet

Nov 14
*cal.6

" Zero

tank

Dec 14

Jan 15

Feb 15

g P!
-

Mar 15

X

Stripchart Results Edit

et Earth



Applications Plac

/data/ghgO01l - GCWerks CRDS (Bucktown, MD) - |8

File Help

[ l Delete File

| Directory File
ports log

| runfiles

menu runfiles o
.#
|# Date Time Port Tank Regulator Type Reject
I R ceee e e ceee e
(118181 686 1 165m - air 1
110161 ©@e0 2 58m - air 1
|#110101 @600 3 56m - air 1
|11e181 G660 4 JBo3e77 - cal 18
|130104 @00 4 JAB2470 - cal 18
118181 06860 5 JBo3e3z - std 18
|#{"CalBoxAttrs":[{"CH4CalConcentration":"", "C02CalConcentration”:"",“C0CalConcentration”:"","CalTankID":"", "SampleHeight":"105", "SampleType":"Ambient", "Valve":"1"},

","C02C31Concentration" "" "C0CalConcentration” : 'SampleHeight':"S@"."SampleType':"Amhient" "Valve":"2"},
|#{"CH4acalConcentration”:"", "C02CalConcentration":"", "COCalConcentration":"" '(a‘LTankID t"", "SampleHeight":"","SampleType":"Empty", "Valve":"3"},
E#{"CHtJfCalEcncen’cratit:m":"18?‘1 36", "COZCalfoncentratlon""'393 448", "ED(alEoncen‘tratlon"" CalTankID":"JAB2470", "SampleHeight":"", "SampleType" :"Calibration", "Valve": "4"},
|#{"CH4aCalConcentration":"1867.578", "C02CalConcentration”: "394,853", "CoCalConcentration®:"* 'CalTankID""JBﬂBﬁSE" ,"SampleHeight”: ""_'SampleType""Callhratmn' "Valve":"5"},
|[#{"CH4CalConcentration"” "C02CalConcentration™:"" "COCalConcentrat:Lon "SampleHeight"” SampleType""Emp‘ty"

|#{"CH4CalConcentration”:"", "C02CalConcentration”: ", “SampleHeight®:"", "SampleType": "Empty","
|[#{"CH4CalConcentration”:"", "C02CalConcentration”:"", "C0CalConcentration":"", "(alTankID' ,"SampleHeight™:"","SampleType":"Empty", "Valve":"8" }]
_#'Netuorkl[l":"GHG",'PicarraType"-'62331" "StationID": "GHGOL1"}

|#{"cHacalconcentration”

0000 (1 files) Stripchart Results | Edit

RonEath
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Applications Places [1]

/data/ghg0l - GCWerks CRDS (Bucktown, MD) =

File Help
l Delete File

Directory [~ File

data processing log standards

- -

flags H

range flags

- (¥

tank co2 chd

#

JBa3e77 387.662 1845.25

JAB2478  393.448 1871.36

JBe3e32  394.853 1867.578

#{"CH4CalConcentration":"1871.36","C02CalConcentration”:"393.448", "C0CalConcentration”:"", "CalTankID": "JAB2478" , "SampleHeight":"", "SampleType": "Calibration", "Valve":"4"},

#{"CH4CalConcentration":"1867.578", "C02CalConcentration”: "394.853", "COCalConcentration®:"", "CalTankID": "JBO3032", "SampleHeight":"", "SampleType": "Calibration","Valve":"5"},

standards (1 files) Stripchart Results Edit

et Earth
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Earth Networks Design Summary

 Hardware design finalized based on Picarro 2301

 Avoid instrument-by-instrument calibration of H,O
correction via pressure-controlled Nafion system.

 Tested H,O-induced CO, permeation through Nafion -
effects smaller than 0.05 ppm CO..

* Proposed 2-point calibration system using ambient air and
pure N, - still being tested.
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Calibration and diagnostics

Compare two near-ambient cal tanks and high tank (track
drift, assess nonlinearity)

[Sensitivity = [level / Ctank]

Relative sensitivity = [level / Ctank] / [level / Cstd]
Compare Picarro dry value with calibrated value

1.evel / concentration
Other diagnostics

[Cycle time

[Cavity press stdev (and cavity temp stdev)



Mean of high frequency cal data

5 Q& @ /data/trstd - GCWerks CRDS (Trinidad Head) (on hubibti)

File Options View Update Help

Gas:|co2 . - Ftuntw:;e:I_;_“_;_I Xaxis: | Time = Yaxis:|level (dry) B4

Location = { ! ! | ]

[data/lsn02 sop Hi HH
/data/lsn05 — —
/data/lsn06 — ]
/datafirv0l
/data/ghg39 450 |— ]
[data/ghg40 L —
[datafghg44 — —
/data/ghg45s — —
/data/sndgs
[data/trstd

Sample Standard |Port Dates
& JBO3313 JBAO3313 ) 140313-150426
& JB03420 JBA3313 5 140313-150427

@ JBO3364  JBO3IIL3 6  140313-150426 502"‘# |
502.2
502.0

| Select all |

| Select none |
501.8

) 60 min @ 20 min () Smin () 1 min 800 1000 1200

141207.1945 (cal port 6, |B03364 vs. JB03313) 1strument  Stripchart  Results  Edit

&




GCWerks Megacities data flow

ALinux mini-computer on site |
“Controls sequence and acquires high-frequency data
from Picarro, cal box, weather station (with email alarms)
Data pulled hourly by EN server (rsync)

Results updated nightly, exported to yearly CSV files
“Pulled by JPL from EN server (rsync, check all years)
GCWerks available for data exploration via VNC



Data Acquisition — PicarroSender App

o-! Earth Metworks: Picarro Data Sender (W1.3.0) n oy —" A o -

L

-
T AL Iy Y.

= [ =]

(=[O |

A A =S

StationlD IAWS'I'I' Computer Time [EEENaN —Settings
—Picarro Dats —\westher Data Picarro IP:  [10.255.35.20 Port: [51020
Data Time [2011-11-01 18:05:05. Station Name [Neslsvile Middle: School ValcolP:  [10.2553523 Port:  [4001
ca2 [57.016 R [11/01/2011 2:04:00p MoxalnIP:  [10255.3521
CH4 1526 Temperature (F) 536 Moxa Out IP:  [10.255.35 22
H20 |D.ﬂ55 Wind Speed (mph) |3 Valve Position: I‘I] ﬁ
Pressureln (Torr)  [642.141926830033 iind Direction 43
B —Control
PressureMKS (Torr) [501 815843582153 ressure (Terr) —[769.36612116 Pause Schedule |
Valve Positon [ ALy |56% Add Tech Notes |
Cal Box Temp (F) |-| 13.0285 74065162 Calibration Test
Calibration Test
—Schedules . N .
Sampling Schedule Calibration Schedule Currently Running
2011-11-01 00:00 — SampleTop Two 20111101 00:00 — FullCalibration Sample Top Two

2011-11-01 12:00 — Sample50M
2011-11-01 13:00 — SampleTop Two
2011-11-02 01:00 — Sample50M
2011-11-02 02:00 — SampleTop Two
2011-11-03 00:00 — SampleTopTwo
2011-11-03 12:00 — Sample50M
2011-11-03 13:00 — SampleTop Two

| »

m

2011-11-02 171:00 — FullCalibration
2011-11-04 08:00 — FullCalibration
2011-11-05 03:00 — FullCalibration
2011-11-06 22:00 — FullCalibration

—Status

Server Status

Ficarro Raw Data |1'If'l1f'D1 18:05:05.337;397.016;396.407;1 546;1.943;0.095;140.273;45.000;3.000;1.000;0.000;20394.295;45.000;45.095;37.375:8091 .000;22846.000; 1 46.881;

IOueued up: http:/Aocalhost: 13372/GHG Live DataPush aspx

L

Net
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5.337;397.016:396.407:1.946:1.943:0.095:140.273:45.000:3.000;1.000:0.000:20994.295:45.000:45.095:37.375:8091.000:22846.000:1

O i




SAMPLE MODULE
! i . PICARRD 2301
AR 500 TORR | BAFICIN 72° | }
LINE P F—®& F
#1 'i M D050-725-1
= MR | MES 640 |—
me =1 FRESSURE
FLASK T F _ COMTROLLER CRDS OPTICAL CELL
MRS PRESSURE
' o e p SEMSOR e
#3
1 _\ ~ 70 scc/m
F >< SO 4/ Y
- GAS F VALCO 8-PORT 30 secim
e TS, SELECTOR <10 TORR
FUMP 1D \ VALVE
MODULE — / <10 TORR
GAS
#1 —— F g
#2 <
e
-
LN STC “
GAS . -
______ - = L7 VACUUM PUMF
L - [VACUUBRAND
Y ST 7 MZZNT)
VENT i‘f F .~
LINEAR ~10Lm L il L
OSCILLATING - o Ve
*AQUARILUM® SPARE = e
FUMP L -
&
[ALMA BLGEA) 7 LEGEND
&
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