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If your equipment requires maintenance in Italy:

BEFORE YOU SHIP THE INSTRUMENT BACK TO ITALY REMEMBER:

PISA

!

!

!

!

When you ask your shipping agent to send the instrument to Italy

check that on the Air Waybill the Airport of destination is . Any

other airport of destination creates a lot of problems in delivering the

items (delay, costs, custom problems, etc).

Check that the Company your shipping agent chooses lands in Galileo

Galilei Airport in Pisa. If not, ask your shipping agent to change the

Company or send the items by DHL or UPS or FedEx.

Mark each item with a serial number, if not already present, and write

this number on the document (proforma or original invoice or item

list) where you list the parts you are sending back to Italy.

Specify a correct value of the parts you are sending back in the

documents mentioned above.

Pay attention to these rules because Custom law in Italy is very

complicated and probably different from your Country.

If you follow these suggestions everything will be easier for you and for

us.

West Systems srl

Via Don Mazzolari 25

Zona Ind. La Bianca

56025 Pontedera (PI)

Phone : +39 0587 294216 ; +39 0587 483335

Fax : +39 0587 296068

Support:

G.Virgili@westsystems.com

D.Continanza@westsystems.com
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List of the Portable fluxmeter components:

The package contents

Accumulation chamber type A

LI820 Detector

Flux meter handbook

Accumulation chamber type B

Flux meter software CD

Battery charger

Backpack

Accumulation chambers

CO2

Pocket PC

Accessories

Pocket PC with accessories

s/n

Q.ty 2 Battery pack

WS-HC DetectorCH4
s/n

TOX05-H2S DetectorH S2 s/n

Sensors

Accumulation chamber type C-floating

Accumulation chamber type C

Soil probe

Air probe

W
E
S
T

 S
ys

te
m

s
w

w
w

.w
e
s
ts

y
s
te

m
s
.c

o
m

P
o

r
ta

b
le

 F
lu

x
 M

e
te

r
H

a
n

d
b

o
o

k
 -

R
e
le

a
s
e
 8

.1
 -

 J
a
n

u
a
r
y
 2

0
1

2

W
E
S
T

 S
ys

te
m

s
w

w
w

.w
e
s
ts

y
s
te

m
s
.c

o
m

P
o

r
ta

b
le

 F
lu

x
 M

e
te

r
H

a
n

d
b

o
o

k
 -

 R
e
le

a
s
e
 8

.1
 -

 J
a
n

u
a
r
y
 2

0
1

2



Safety information
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A
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E

1.2

Accumulation chamber (see page 5.2)

Accumulation Chamber (see page 5.3)

The mixing device of the accumulation chamber is powered by an

alkaline 9 Volt battery.

About the utilization of the water trap refer to chapter 5.

Hints

Carbon dioxide is a TOXIC GAS.

Carbon dioxide is colorless, odorless, tastless and is heavier than air. Air

concentration higher than 5000 ppm can cause dizziness, shortness of

breath, rapid pulse. Higher concentrations of carbon dioxide can be

Methane is a colorless, odorless, tastless and very flammable gas.

Hydrogen Sulfide is a poisonous gas:Air concentration higher than few

ppm can be

Diffuse carbon dioxide fluxes are normally related to anomalous carbon

dioxide air concentration. The user must verify the safety conditions

before entering dangerous areas.

The Fluxmeter described in this manual is designed to measure diffuse

emission of soil gases and CANNOT be used for different purposes.

lethal.

lethal.

The instrument and the electronic accessories are NOT designed to work

in explosion risk areas.

!
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Quick start guide
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Pneumatic  connections

!

!

!

!

Check internal connections.

Check the internal filter.

Connect the accumulation chamber and check its filter.

Do not  use the magnesium perchlorate water trap if there is H2S

in the soil gases (see chapter 4 and 7).

Powering ON

Press the  On/Off button on the external connection panel.

The LED on the button will become RED  immediately , hold the button until

the LED becomes GREEN.

On/Off button

IN

OUT

RS485

DATA and BATTERYFLUXMETER- BT

BT

External connection panel

Internal filter

Accumulation chamberPump
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Quick start guide
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1.4

! The pump is managed by the instrument and is turned off until you

begin a measurement.

Pump

! Turn on the mixing device using the switch on the accumulation

chamber  handle.

Accumulation chamber

! Turn on the PalmTop. Please refer to the PDA handbook for instructions.

PalmTop PDA

Powering Off

Press the On/Off button on the connection panel.

The LED on the button will become RED immediately, hold the button until the

LED is off.

Please NOTE :

In order to conserve battery-life the instrument will turn OFF

automatically after one hour if not under the control of

FluxManager software.

When the battery is close to depletion the LED starts to ,

alternating between green and red , continuously.

blink
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How to use the FluxManager software

Software FluxManager

!

!

!

!

The instrument must be ON and connected

to the (PDA).

Turn on the PDA.

Click on Windows Mobile button.

Palmtop

Click on , in a couple of

seconds the main screen  will appear.

Start

FluxManager

If the FluxManager icon is not present under

the Start menu, proceed with the

installation of the software. To install, just

copy the file FluxManager.exe (furnished in

the SD storage card and in the shipping CD)

in PDA's directory \Windows\Start Menu.

Start

Today
Calendar
Contacts
Inbox
Internet ex
FluxManager
Notes

Status label

Once started, the software loads the last instrument

configuration and check its validity. Then

FluxManager will show the actual concentration

reading of the first gas detector.

Status label

Now FluxManager is showing the actual CO2

reading

If the configuration is no longer valid, or because it's the

first run of software, or you reinstalled the software, or

you changed the sensor configuration, FluxManager will

take you to the sensor configuration menu. Please refer

to Appendix A page 4

To change the currently displayed detector, select the

desired one from the Tracks menu.

Tracks menu

P
A
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E

2.1

File

CO2: 453.2 ppm

Tracks ToolsHelp

File

CO2: 453.2 ppm

Tracks ToolsHelp

File

CO2: 453.2 ppm

Tracks ToolsHelp

Blue CO2

Red H2S

To change the active detector select the desired

one from the Tracks menu. A "check"

highlights the active track.

When working with the WS-HC detector a

periodic reset of the base line value could be

necessary. Please see page M.2.
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Software FluxManager

P
A

G
E

2.2

Starting  the measurement

To start the recording of flux curves press the start

button:

The reading of both detectors will be shown as flux

curves.

3.4 ppm, 75 s
11:05 Target gas actual reading and elapsed time.

While measuring the flux curves of sensors with ‘trace’ active are shown. The

concentration scale maximum and minimum values, as well as the flux and

regression quality factor, refer to the selected target gas. Changing the selected gas

does NOT affect the recording or the flux computation, but simply changes which

information is shown. To facilitate the individuation of tracks the Target Gas Name

label has the same color of the track.

To change the active detector select the desired one from the Track menu.

Status label

Now Flux Manager is showing the actual H2S

reading

Target gas name

100 s

Slope:0.036 ppm/s , r 0.987

Target gas flux and regression quality factor

Time scale

Regression left and right limits marker

CO2 (blue) Flux curve

H2S (red) Flux Curve

Please note that the track color change is related with the detector ID order ,

then the track color can be blue or red or another color,H2S depending on the

instrument configuration.!

File

H2S: 22.2 ppm

Tracks ToolsHelp

File

H2S: 22.2 ppm

Tracks ToolsHelp

The LICOR LI820 IR sensor is temperature-stabilized in order to reduce the

interferences due to the gas sample temperature. If the temperature of the sensor is

less than 50°C the software will advise you and will ask if you want start a

measurement in these non optimal conditions.

Normally the LI820, after a cold startup needs 3-4 minutes to reach the 50°C

temperature and 10-15 minutes to reach a good reading stability. The same

considerations about a 20 minutes warm-up period are valid also for the H2S sensor.

File

H2S:

Tracks ToolsHelp

20.3

40.0
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Software FluxManager

Y axis maximum scale value (ppm)

Y axis minimum scale value (ppm)

The first touch on the screen will place the left cursor, the

second will place the right one. Once both cursors are

placed and there are points between the two, the flux (or

the slope, if the ACK has not been set) and the regression

quality factor information is shown on the screen, and

they refer to the selected target gas.

The flux is computed making a linear fit of the curve in the

interval between the "left" and the "right" limit.

The selection of the flux curve interval where to compute

the flux is critical and a wrong selection can cause an

error on the estimation of the flux. In the following pages

some examples of the correct interval selection are

shown.

Left limit marker

Right limit marker

To change the interval move the left and right limits to

the desired position. To move the limit you have to touch

the screen close to the limit you want to move and drag it

to the correct position.

The software will move the limit that's closest to the point

you touch on the screen. (See the next example)

To move the left marker touch the screen close to the left limit marker and drag it as

shown in the drawing.

The software will move the closest limit, and it is easier to select the limit to move by

touching the screen outside the interval defined by the two limits, for example if you

want to move the right limit you have to touch the screen in the right part of the

screen, outside the interval, to be sure to select the right marker.

Initial position

Final position

Dragging
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E

2.3

3.4 ppm, 75 s
11:05

100 s

Slope:0.036 ppm/s , r 0.987

File

H2S:

Tracks ToolsHelp

20.3

40.0

3.4 ppm, 75 s
11:05

100 s

File

H2S:

Tracks ToolsHelp

20.3

40.0

3.4 ppm, 75 s
11:05

100 s

File

H2S:

Tracks ToolsHelp

20.3

40.0

While recording, the plot of target gas concentration is

showed in real time: two labels indicate the minimum and

maximum value of the plot.

Slope:0.036 ppm/s , r 0.987

Slope:0.036 ppm/s , r 0.987
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2.4

Once having selected the interval FluxManager will compute the regression and the

results will be shown as text and as best fit line.

Plot of the linear fitflux-curve and of the best

Each flux curve (H2S, CO2) has a distinct regression

interval, then after the computation of the regression of

one flux curve you have to select, using the {Track}

menu, the other gas flux curve and select the

appriopriate regression interval.

Flux and regression quality factor

The results of the flux measurement are given, as slope,

in ppm/s (ppm per second) or as flux, in m/sm/day

(moles per square meter per day, if the ACK factor has

been set). Subject matter is investigated in detail in

chapter 4.

For a more detailed description of the flux results, the accumulation

chamber calibration and the flux measurement units please refer to

paragraph 4 of this handbook.!

Normally a flux measurement requires from 90 up to 240

seconds. This depends on the measured flux.

Only while measuring low H2S fluxes a longer period is

necessary.

To stop the flux measurement press the Round circle

shaped button.

3.4 ppm, 75 s
11:05

100 s

Slope:0.036 ppm/s , r 0.987

File

H2S:

Tracks ToolsHelp

20.3

40.0

3.4 ppm, 75 s
11:05

100 s

Slope:0.036 ppm/s , r 0.987

File

H2S:

Tracks ToolsHelp

20.3

40.0

3.4 ppm, 75 s
11:05

100 s

Slope:0.036 ppm/s , r 0.987

File

H2S:

Tracks ToolsHelp

20.3

40.0

3.4 ppm, 75 s

100 s

Slope:0.036 ppm/s , r 0.987

File

H2S:

Tracks ToolsHelp

20.3

40.0

Software FluxManager
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Target gas flux and regression quality factor

The selected target gas  is shown on this label.

H2S Flux Curve

Once having selected the desired interval where to

compute the flux for the target gas, H2S in this example,

the operator has to select the second target gas from the

Data menu.

After selecting the [File][Save] menu an information

summary form appears.

It will be possible to store some user information such as:

Site name

Sampling point #

Elevation

Latitude

Longitude

User note

Air temperature

Barometric pressure

!

!

!

!

!

!

!

!

The display will show the CO2 information, then the

operator has to select the interval range wher to compute

the CO2 flux.

Once having computed the flux for both gases, it will be

possible to save the data on the PalmTop memory.
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3.4 ppm, 75 s
11:05

100 s

Flux:0.036 ppm/s , r 0.987

File

H2S:

Tracks ToolsHelp

20.3

40.0

3.4 ppm, 75 s
11:05

100 s

Flux:0.036 ppm/s , r 0.987

File

H2S:

Tracks ToolsHelp

20.3

40.0

Tracks ToolsHelp

Blue CO2

Red H2S

1440 ppm
11:05

100 s

Flux:3.6 ppm/s , r 0.987

File

CO2:

Tracks ToolsHelp

20.3

40.0

File Tracks ToolsHelp

Site

Point

Latitude

Longitude

Temperature °C

Pressure mBar

Accumulation Chamber

Site

Note

Date

Elevation

A

01/01/07 12:12:34

CancelNext>

Save

Exit

Connect

Software FluxManager
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!

!

!

!

!

!

!

!

Site:

Point:

Elev:

Lat:

Long:

Is the site, for instance "Etna volcano" or "Taiwan-EOF";

is a numerical field that allows you to identify every point on your map.

This field will be automatically increased by the software;

Point elevation in meters or feet;

Geographical latitude, for example: "N21° 49' 50.2"';

sampling

Geographical longitude, for example: "E 121° 10' 50.5";

User notes, feel free to insert any note here;

: The barometric pressure, expressed in mBar (HPa), measured by the

instrument if aLICOR is present, or entered by the user if a barometric pressure

gauge is not present. Anyway the information can be replaced with a more

accurate barometric pressure measurement if available .

As for the pressure, this information can be replaced with the air

temperature or the soil temperature measured by the user, when using the WS-

HC detector the cell temperature of the detector is shown by default.

Select the accumulation chamber you’re using: Type A, B, C or

C-floating.

Note:

Press.

Temp:

Acc.Chamber:!

P
A

G
E

2.6

File Tracks ToolsHelp

Site

Point

Latitude

Longitude

Temperature °C

Pressure mBar

Accumulation Chamber

Site

Note

Date

Elevation

A

01/01/07 12:12:34

CancelNext>

Once having entered the user information press the

NEXT> button to proceed, please note that Site and

Point information are considered mandatory and must be

entered.

Pressing the button will abort the saving

operation.

Cancel

File Tracks ToolsHelp

Site

Point

Latitude

Longitude

Temperature °C

Pressure mBar

Accumulation Chamber

Site

Note

Date

Elevation

A

01/01/07 12:12:34

CancelNext>

If your instrument is equipped with a LICOR LI8x0 the

value of the cell pressure channel will be assigned to the

Barometric Pressure field. The pressure is read when the

instrument pump is off.

If your instrument is equipped with a WS-HC detector the

value of the cell temperature will be assigned to the Air

temperature field. Please note that this temperature is

normally 3°C more than the real air temperature.

Software FluxManager
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Now, after you have saved the last measurement, the FluxManager will wait for you to

press the Start icon to begin a new analysis.

P
A

G
E

2.7

File Tracks ToolsHelp

Enter the filename to be used

Pisa_3_02012007_123434

CancelSave

Now you can modify the default filename, if desidered.

The Default filename is composed using the SITE

information, followed by the POINT number and then

Date/time info.

Pressing the button will abort the saving

operation.

Cancel

CO2 Slope ppm/sec: 12.456 ErrQ: 0.9987

H2S Slope ppm/sec: 1.3456 ErrQ: 0.9873

Software FluxManager

Obviously the data are the most important thing of your work.

It’s strongly recommend you take note of the measures in your logbook.!
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2.8

Selecting [Help][About Flux Manager] menu option a

copyright form will appear and the release number as

well the compilation date will be shown.
3.4 ppm, 75 s

11:05

100 s

Flux:0.036 ppm/s , r 0.987

File

H2S:

Tracks ToolsHelp

20.3

40.0

About FluxManager

Battery status

3.4 ppm, 75 s
11:05

100 s

Flux:0.036 ppm/s , r 0.987

File

H2S:

Tracks ToolsHelp

20.3

40.0

About FluxManager

Battery status

Selecting [Help][Battery Status] menu voice the Power

form will be loaded. This form show the status of the

NiMH 14.4V 4 A/h battery that supply the instrument and

the status of the PalmTop battery.

Battery status

Software FluxManager

After the installation the sofware has to be configured in order to be able to connect the

fluxmeter. The software communicates with the instrument via a serial RS232 port. This

port can change, depending on the palm top brand and configuration. Run FluxManager

from the [Start] menu of the palmtop.

Initial configuration

Tools menu

Selecting [Tools][Setting] menu

option the settings form will be

loaded. This form shows some

important information, described in

the detail below:

3.4 ppm, 75 s
11:05

100 s

Flux:0.036 ppm/s , r 0.987

File

H2S:

Tracks ToolsHelp

20.3

40.0

Set Zero

Settings

Devices

Rescan

Zoom Out
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!

!

!

!

!

Comm port:

FluxManager

Mode:

Is the number of the

communication port that will use

to connect the instrument: The list of the availale

serial ports will be shown when you press the

down arrow of the combo-box. See Appendix P to

get the port to be used.

This field must be set to: Flux.

Pump off delay

A.C.K.:

: Is the period, expressed in

seconds, that the pump remains ON after the end

of the flux measurement. This pumping period is

useful for the cleaning of the tubes and the

sensors cell from the soil gases.

Is the "constant" of the accumulation

chamber. This factor is used to convert the

results of the measurement from the basic unit

"ppm/sec", to the desired unit, by default, moles

per square meter per day. To enter in deeper

detail please refer to Chapter 4 of this handbook.

GPS TIME: If you don't see this box, your PDA is

not equipped with an integrated GPS, or the GPS

is not well configurated (signal this to

info@westsystems.com). Press Get to acquire

the GPS time. If you have GPS coverage, you will

see the time in the text box, otherwise "n.a.".

Check also the time zone settings of the PDA

(press the Windows Mobile Start button, click

Settings, navigate to System tab and select

Clock & Alarms. Set the proper time zone).

The Synchronise button permits to synchronise

the PDA clock from the GPS time. It's important

that the clock of the PDA is correct since all the

measurements points will be tagged with the

PDA date and time.

A wrong setting of the CommPort field value can stop the instrument

from working.

A wrong setting of the A.C.K. can change the instrument response in an

umpredictable way.

After making change press to accept the new values or to

cancel the operation.

OK Cancel

File Tracks Tools Help

Settings

Communication port:

COM1

FluxMode

25Pum off delay (sec)

1.0A.C.K.

OK Cancel

!
3.4 ppm, 75 s

11:05

100 s

Flux:0.036 ppm/s , r 0.987

File

H2S:

Tracks ToolsHelp

20.3

40.0

Set Zero

Settings

Devices

Rescan

Zoom Out
Selecting [Tools][Rescan] menu voice FluxManager will

reset the actual sensor configuration and will start to

search the sensors that are connected to the instrument.

Normally this operation is NOT necessary unless the

configuration of instrument is changed. Once the scan of

the sensors is finished the "Devices Form" must be loaded

in order to configure the working configuration:

Software FluxManager

1.0Unit

1.0GPS Time

SynchroniseGet
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Time

! The filter will"clean" the curve from

the noise of the detector that can

affect the curve when the

concentratration increasing is low.

On red the unfiltered curve and on

blue the curve after filtering.

The digital filter is designed to do not affect

the slope of the curve and then to do not

affect the accuracy of the f lux

measurement.

05 D3 V

ppm

Trace

3.4 ppm, 75 s
11:05

100 s

Flux:0.036 ppm/s , r 0.987

File

H2S:

Tracks ToolsHelp

20.3

40.0

Set Zero

Settings

Devices

Rescan

Zoom Out

To configure the detectors and the

tracks select [Tools][Devices] menu

voice. The Connected devices form

will be loaded. This form show the

list of the detectors and allows the

configuration of tracks and filtering.

The list of detectors contains the following information:

The ID that's is the "Identification" of the

detector: In the example 05 is the ID of the CO2

detector and 09 is the ID of the H2S detector.

The description of detector: CO2 and H2S.

The unit used by the detector: ppm.

Select the check-box of the detector you

wish to use to measure flux: In this case CO2 and

H2S. Only for debug purpose you can check the

Temp.°C or Press. mBar., if present, in order to

see the variations of barometric pressure or Cell

temperature during the flux measurement. You

can select up to a maximum of 8 tracks.

Select Filter check-box to apply a digital low-pass

filter to the track: this feature will reduce the

noise of the detector.

!

!

!

!

!

!

The

ID is not user editable and each detector must

have a unique ID in the RS485 chain otherwise

FluxManager can't work.

The Type of the detector , in the example D3 is

the type assigned to the CO2 and F0 is the H2S

one.

Trace

11:05

File Tracks Tools Help

Connected devices

Filter

CO2

20000

09 F0 V

ppm

Trace

Filter

H2S West

20

Low pass digital filter

Software FluxManager
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Changing the visualization scale

3.4 ppm, 75 s
11:05

100 s

Flux:0.036 ppm/s , r 0.987

File

H2S:

Tracks ToolsHelp

20.3

40.0

Set Zero

Settings

Devices

Rescan

Zoom Out

By clicking [Tools][Zoom Out] or you

can switch from the default "autoscale" feature of the plot

to the fixed scale visualization: In this case the span of Y

axis will be fixed between 0 and the full scale value of the

target gas.

[Tools][Zoom In]

Y Axis scale labels

Target gas

Software FluxManager
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Page left blankintentionally

Software FluxManager
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Measuring flux

P
A

G
E

3.1

In this chapter how to measure the flux and how to interpret the results .

Please refer to chapter 2 to learn about the use of the instrument and the FluxManager

software. To better understand the this chapter a basic theory is explained:

will be explained

The theorical flux curve is shown in the figure below: The plot represent the variation of

the concentration of the target gas versus time.
G

a
s
 c

o
n
c
e
n
tr

a
ti
o
n

Time

CAir

CSoil

Concentration increase ppm/sec

G
a
s
 c

o
n
c
e
n
tr

a
ti
o
n

Time

In the next figure some characteristic areas of the plot are identified

Sampling line

cleaning.

Concentration limit.

C is the target gas air concentration, 350 ppm in the case of carbon dioxide , few ppm in

the case of other gases. C is the target gas concentration in the soil.

In the first part of the flux curve a "sampling line cleaning" area is highlighted : in this

area the gas pumped from the accumulation chamber is replacing the gas into the pump,

the tubes and the cell detector cell( Dead volumes). The cleaning efficiency depends on

the dead volumes and on the pumping flow.

When the target gas concentration become close to the soil concentration the flux curve

slope decreases. Normally the flux curve recording time in not enough to highlight this

effect. The carbon dioxide concentration in the anomalous soils is normally more than

5%.

The two vertical lines delimit the good flux curve interval where to compute the flux.

Air

Soil A very long

recording period is necessary to reach the limit C concentration.Soil

Figure 3.1

Figure 3.2
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3.2

Measuring flux

To have a good evaluation of the flux the correct

interval of the flux curve has to be selected.

A period in the range from two up to four minute of

flux curve record is necessary to obtain a good flux

curve.

G
a
s
 c

o
n
c
e
n
tr

a
ti
o
n

Time
Figure 3.3

A linear best fit of the flux curve in the interval is computed, in order to evaluate the

coefficient , using the following formula:a

a,  the angular coefficient of the linear fit is computed as:

Where is the time, in second and is the concentration expressed in ppm. Each

is intended for each point in the flux curve that is within the

selected interval.

The number is the number of points used for the flux evaluation.

has the ppm/sec dimension and is the slope of the the linear regression of the flux

curve, and is assumed as the the slope of the flux curve in the selected interval.

x y

summative function

n

a

ErrQ,  the linear regression quality factor  is computed as:

The value of ErrQ can vary in the range from 0 up to 1.

Values of ErrQ close to zero ( means that the regression is not good and that

the linear curve computed does not fit the curve.

Values of ErrQ close to one ( means that the regression is quite good and the

linear curve fits the flux curve very well.

Since the points are homogeneously distributed in the time domain the ErrQ quality

factor is a univocal indicator of the regression quality. Please note that when the slope of

the regression is zero the ErrQ has to be zero.

Obtained , the slope of the flux curve expressed in ppm/sec, an additional calculation

will be necessary, taking account of the accumulation chamber shape and of the

environmental parameters, to transform the slope into a flux evaluation. This matter is

described in detail in the chapter 4.

The complete theory of the accumulation chamber method will be not discussed in this

handbook and can be found in the papers listed in the Appendix C.

ErrQ < 0.5)

ErrQ > 0.9)

also

a

a
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3.3

The measurement

Measuring flux

Run FluxManager and start the measurement. As written

in chapter 2 please let the detectors before

starting a measurement. Having pressed the start button

the plot of the concentration of the target gas(es) is

shown in the display.

warm up

4.8 ppm, 85 s

Palm flux 11:05

2500 ppm

200 ppm 100

Flux:50.6 ppm/s , r 0.999

Now place the accumulation chamber in the desired

point, checking the perfect sealing of the chamber with

the soil.

The chamber was placed onto the soil.

4.8 ppm, 85 s2500 ppm

200 ppm 100

Flux:50.6 ppm/s , r 0.999

The lenght of the flux curve recording is normally in the

interval 90-240 seconds. Only when measuring very low

flux of methane a 300-360 second measurement could

be necessary.

The chamber was removed from  the soil.

File Tracks ToolsHelp

File Tracks ToolsHelp

Palm flux 11:05File Tracks ToolsHelp

4.8 ppm, 85 s
CH4
2500 ppm

CH4

CH4
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Measuring flux

In the following figures some examples of strange shape flux curves:

The flux curve is no longer "linear", the linear best

fit curve do not fit exactly the flux curve as pointed

out by the regression quality factor (0.815 in the

example). This effect is probably due to

atmospheric air contamination.

If you obtain this kind of curve check the sealing of

the accumulation chamber with the soil or check

that tubes, filters and pump are intact.

This shape of curve indicates that the concentration

of the target in air, close to the soil, is very high.

This stratification is quite common in case of very

high flux combined with a very stable atmosphere.

In this case clean the gas line making a measure in

air, one meter above the soil surface, and

afterwards repeat the flux measurement.

You can use the measurement choosing the second

part of the curve for regression computation.

4.8 ppm, 85 s
CH4
2500 ppm

Flux:50.6 ppm/s , r 0.999

In the figure on the left the display of palmtop during a

flux mesurement is shown.

For clearness only the CO2 flux curve is shown.

The shape of the curve is quite perfect and the

computation of the flux is done with a very good

accuracy: (regression quality factor) very close to 1.r

4.8 ppm, 85 s2500 ppm

200 ppm 100

Flux:32.6 ppm/s , r 0.815

Air contamination

4.8 ppm, 85 s2500 ppm

200 ppm 100

Flux:32.6 ppm/s , r 0.815

Gas stratification

The "perfect" curve

Selecting the second part of the curve the line fits

the flux curve and the regression quality

factor become 0.999.

very well

4.8 ppm, 85 s2500 ppm

200 ppm 100

Flux:32.6 ppm/s , r 0.815

P
A

G
E

3.4

CH4

CH4

CH4

W
E
S
T

 S
ys

te
m

s
w

w
w

.w
e
s
ts

y
s
te

m
s
.c

o
m

W
E
S
T

 S
ys

te
m

s
w

w
w

.w
e
s
ts

y
s
te

m
s
.c

o
m

P
o

r
ta

b
le

 F
lu

x
 M

e
te

r
H

a
n

d
b

o
o

k
 -

 R
e
le

a
s
e
 8

.1
 -

 J
a
n

u
a
r
y
 2

0
1

2

P
o

r
ta

b
le

 F
lu

x
 M

e
te

r
H

a
n

d
b

o
o

k
 -

R
e
le

a
s
e
 8

.1
 -

 J
a
n

u
a
r
y
 2

0
1

2



P
A

G
E

3.5

This type of curve is normal when the flux is low

and the "noise" of the detector is comparable

with the increase of concentration. This effect is

bigger for the methane sensor and is minimum

for the carbon dioxide one.

C02
2500 ppm

200 ppm 100

Flux:0.6 ppm/s , r 0.925

Low fluxes

The first part of the curve is not linear. The

problem is due to the combined effect of the high

flux and the sampling line cleaning. To avoid this

increase the flux curve record time until the

concentration of gas reachs the full scale value

and select the last part of the curve for the flux

computation.

Of course the noise disturbation increases when

the flux is very low.

This effect is due to the

cleaning of the sampling

line dead volumes

The curve is flat and the  increase of the gas

concentration  is very low.

There is no flux.

Is the pump working?

Are the tubes correctly  connected?

!

!

!

19600 ppm, 85 s
C02
2500 ppm

200 ppm 100

Flux:500 ppm/s , r 0.925

C02
280 ppm

200 ppm 100

Flux:0.06 ppm/s , r 0.8

Very low fluxes

No flux
C02
2500 ppm

200 ppm 100

Flux:0.006 ppm/s , r 0.04

Very high flux

Measuring flux
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Measuring flux
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Time

CAir

CSoil

Concentration increase ppm/sec

How explained in the chapter 3 the flux is proportional to the concentration increase ratio

ppm/sec. The proportionality factor depends on the chamber volume/surface ratio as

well as the barometric pressure and the air temperature inside the accumulation

chamber.

There are two methods to carry out the field work, in both cases for each measurement

you have to record the type of accumulation chamber used, the barometric pressure, and

the air temperature.

The variation of few mBar of the pressure and or few degrees of temperature do not

affect the evaluation of flux very much, then you can use a mean value for both

parameters. Of course that depends on the accuracy you want to reach for the evaluation

of flux.

The instrument measures the barometric pressure, using the embedded pressure sensor

of the LICOR, with a good accuracy. A platinum Pt100 or a thermo-couple thermometer

can be used to measure the air temperature as well as the soil temperature.
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Quantifying the flux

P
A

G
E

4.1

The first measurements made, 10 years ago, with the accumulation chamber was

expressed in cm/sec which is a speed, the speed of carbon dioxide flowing out from the

soil. During the last ten years several units have been used by volcanologist and by

geochemistry researchers. The most common unit is grams/squaremeter per day, but

using the same instrument for two gas species to express the flux using this unit means

to have two different conversion factors. Actually we use the unit

that has two advantages: A single conversion factor for every gas specie and an

easy conversion of the flux in grams/sm per day simply multiplying the result expressed

in moles/sm per day for the molecular weight of the target gas.

moles/squaremeter
per day

Choosing the flux measurement unit

!
From the [tools][settings] menu you can set the accumulation

chamber factor in the "A.c.K." field.

If this factor is set to 1 the instrument will give you results

expressed in ppm/sec, that's simply the slope of the curve in the

selected interval.

If you set the A.c.K to a value different from 1 the instrument will

give you the results expressed in moles per square meter per day.

Please see next page.
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Quantifying the flux

Set the Accumulation Chamber factor to 1 in order to have the flux measurement

expressed in the slope unit "ppm/sec" and translate it in the desired unit with a post

processing.

Using this method you can focus only on the accumulation chamber interfacing with the

soil, the flux curve shape and the other aspects of the measurement, putting off

choosing the correct accumulation chamber factor.

Method 1: Measuring the slope

To get the results directly in moles/sm/day you have to set the Accumulation Chamber

factor to the correct value, taking it from the tables.

For each measurement, if there are variations in the air temperature, or of the

barometric pressure, or if you changed the accumulation chamber you have to select the

[tools][settings] menu and put the correct accumulation chamber factor in the "A.c.K."

field. This operation can be "critical". In any case on the saved files you'll find the results

of flux evaluation expressed in both units , the raw ppm/sec and the moles/sm/day

computed with the A.c.K. you set.

Method 2: Measuring the flux directly in moles/sm/day.
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G
E

4.2

K=
86400 P

10
6

R Tk

V

A

Where

is the barometric pressure expressed in mBar (HPa)

is the gas constant 0.08314510 bar L K mol

is the air temperature expressed in Kelvin degree

is the chamber net volume in cubic meters

is the chamber inlet net area in square meters.

!

!

!

!

!

P
R
T

V
A

-1 -1

k

The accumulation chamber factors

Here following the formula used to compute the A.c.K.:

The dimensions of the A.c.K. are

In the table the conversion factors vs temperaure and barometric pressure for the

Accumulation Chamber Type A and B are reported.

An example:

You're using the accumulation chamber B, the slope of the flux curve is 2.5 ppm/sec, the

barometric pressure is 1008 mBar (HPa) and the air temperature is 22 °C.

From the table B get the value that correspond to the barometric pressure and

temperature. In this case I get the value computed for 25°C and 1013 mBar : 0.696.

Then the flux is: 2.5 x 0.696= 1.74 moles per square meter per day.
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Accumulation chamber A factors
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Accumulation chamber C factors

Volume:
Area:

6.878*10 m
7.116*10 m
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Barometric pressure mBar (Hpa)
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4.6

Accumulation chamber C-floating factors

Volume: 11
Area:

.231*10 m
6.697*10 m

-3 3

-2 2

Barometric pressure mBar (Hpa)
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Depending on your instrument configuration some of the listed parts may not be

provided, please refer to page 1.1 of this handobook to know which components

included with your instrument.

Components

P
A

G
E

5.1

Internal diameter: 0.2 m (200 mm)

Internal height: 0.097 m (97 mm)

Internal volume chamber: 2.797*10 m

Dead volumes (electric engine,

filters and detector cell): 4.095*10 m

Net volume: 2.756*10 m

Base area: 3.140*10 m

Mass: 1.650  Kg (with alkaline battery)

-3 3

-5 3

-3 3

-2 2

Type A

Type B

RS 245-6089

RS 245-6089

Type C

RS 245-6089

Internal diameter: 0.2 m (200 mm)

Internal height: 0.198 m (198 mm)

Internal volume chamber: 6.231*10 m

Dead volumes (electric engine,

filters and detector cell): 4.498*10 m

Net volume: 6.186*10 m

Base area: 3.140*10 m

Mass: 2.150  Kg (with alkaline battery)

With Accumulation Chamber Type B you can measure flux

higher than 10000 grams/m x day with more accuracy.

-3 3

-5 3

-3 3

-2 2

2

Internal diameter: 0.3 m (300 mm)

Internal height: 0.97 m (97 mm)

Internal volume chamber: 6.925*10 m

Dead volumes (electric engine,

filters and detector cell): 4.647*10 m

Net volume: 6.878*10 m

Base area: 7.116*10 m

Mass: 1.900  Kg (with alkaline battery)

-3 3

-5 3

-3 3

-2 2

The accumulation chambers
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P
A

G
E

5.2

Accumulation chamber  electrical  specifications

Motor : RS245-6089

Mixing device speed : 80 RPM (rotations per minute)

Battery: 9 Volts MN1604 6L61 Duracell or equivalent

Battery expected life  48 hours

Battery replacement

Unscrew the 4 screw on the gray box

and replace the battery.

The mixing device is supplied by a 9 volts battery.

Mixing device

Type C-floating

The accumulation chambers
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RS 245-6089

Internal diameter: 0.3 m (300 mm)

Internal height: 0.97 m (97 mm)

Internal volume chamber-floating: 11.277*10 m

Dead volumes (electric engine,

filters and detector cell): 4.647*10 m

Net volume: 11.231*10 m

Base area: 6.697*10 m

Mass: 2.000  Kg (with alkaline battery)

With accumulation chambers type C-floating you can measure flux over lakes or other water

sources.
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P
A

G
E

5.3

Filter IN

A.C. Outlet

tube fitting

Tygon tube

Mg(ClO )4 2 Sponge plug

Sponge plug

Siringe Filter: PTFE Membrane 0.45 um

COLE-PALMER Part number 02915-30

A magnesium perchlorate dessicant trap can be integrated

between the outlet fitting of accumulation chamber and the Inlet of the PTFE

Filter: It could be used when you're working in a very wet environment to avoid

condensation inside the instrument.

Do not use

The trap volume is intentionally very small in order to not add more dead volume in the

sampling line.

If you're using it please check the status of the water trap frequently and replace it when

necessary.

on the accumulation

chamber

magnesium perchlorate if there is an high methane concentration.

Magnesium perchlorate can trigger fire or explosion when in contact with combustible

gases.

DANGER!

Pay attention while handling magnesium perchlorate.

It causes irritation, and contact with combustible materials or powered metals can cause fire or

explosion.

WEST Systems do not provide magnesium perchlorate because its shipping is not allowed by Air

Carriers.

The 'Baker Analyzed' company markets magnesium perchlorate with under the "ANYDRHONE"

brand.

Filter IN A.C. outlet fitting

!

The accumulation chambers

Water trap
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5.4

The instrument is supplied with two accumulation chambers. The type A (Height 100

mm) is useful to increase the sensivity of the instrument to very low fluxes by a factor 2.

Under normal use we advise using the type B (Height 200 mm) that can cover a very

large range of soil flux with a good sensitivity and linearity.

If necessary seal the external rim of the chamber with the soil, as in the figure

above, carefully putting some earth around the rim.

The measuring site should be disturbed as litlle as possible. J.D.Rogie et al.

have demonstrated that if soil is disturbed, for example levelling the ground or

digging a hole in order to place the chamber, the flux condition varies in an

unpredictable way and takes a long time to stabilize again

On the contrary measures performed on the same site, trying to disturb the soil

as little as possible, shows a very good precision and repeatibility.

If you plan on sampling underground gas, first perform the flux measurement

and then the sampling.

The instrument has good resistance against sulfur gases, but in the case of high

concentration of hydrogen sulphide it is better to use a trap in the gas line.

Hydrogen sulphide is very aggressive and therefore we advise reducing to a

minimum the instrument (especially the palmtop) and operator exposure to

corrosive gases.

Working in high gas emission areas take care of your safety: Do not

work alone and use a gas mask or take adequate precautions.

RS 245-6089

Soil

The accumulation chamber is the main part of your instrument.

The interfacing of the chamber with soil must be performed with great attention.

Once the chamber is placed on soil in the measuring site it has to be verified that the rim

is placed correctly on soil in order to avoid atmospheric air to enter the chamber.

The accumulation chambers
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5.5

The pump

Pump  drawing

The pump

Pump specifications

Rated flow: 1000 SCCM (Standard cubic centimeter per minute)

Power supply 150 mA @ 12 Volts

Manufacturer #1 ASF THOMAS, Germany

ANR 50020972

Pneumatic fittings diameter : 4 mm

Manufacturer #2 KNF,  Germany

NMP 02067694

In order to avoid unwanted variation of pumping flow due to power supply

the pump is supplied with a  stabilized voltage reglulator.

PUMP POWER SUPPLY female panel connector

PIN 1 : 12.0 Volt to positive pole of Pump

PIN 4 : Ground to negative pole of Pump

1 2

34

Inlet

Outlet

>

>
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5.6

Pump maintenance

The pump

The pump efficiency can be affected by deposits of dust or water. When

necessary it's possible to clean the pump:

Disassemble the pumping head.

Clean the diaphragm, the washer, and the valves using a compressed air

flow.

Reassemble the head.

!

!

!

Unscrew the 4 screws

Screws (4)

Pump head gasket

Pump head cover

Pump  diaphragm

>

>

Pump head
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5.7

The battery

Battery mechanical specifications:

Size: 110 x 90 x 55 mm

Mass:  1100 grams

Battery specifications

CAUTION

Charging instruction:

Type : WS14-4 Ni-MH  Sealed maintenance-free

Nominal voltage 14.4 Volts

Nominal capacity 4.0 A/h

Nominal battery duration 4 hours

avoid short circuit

do not charge in a sealed container

Charge the batteries after every use.

Connectors: male panel 4 pin: Battery inlet

1

2

3

4

Pin1 : +14.4 Volts

Pin2: +14.4 Volts

Pin3: Battery Temp-Sensor

Pin4: Ground
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5.8

The battery

Battery charger

Model GENIUS 1000/12

Input 100-250 VAC , 50/60 Hz

OutPut 1,1 A : Charging time 4 hours~

GREEN LED light: Power ON.

YELLOW/RED LED:

YELLOW light on: Charging the battery.

YELLOW light off: Battery charged.

RED light: Replace battery.

To recharge the spare battery connect the battery charger to the battery and

wait that the yellow led light switch off.

The recharge the battery inside the instrument connect the battery-charger to

the adapter and connect it to the “Data and battery” connector on the green

panel of the instrument.

In

Out

RS485

DATA & Battery
FLUXMETER- BT

BT

Adapter
Battery charger

G
E

N
IU

S
1

0
0

0
/1

2

Battery charger

connector

!
ATTENTION: Please do not turn on when the instrument is charging with

the adapter.
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5.9

Palmtop charger cable

Cables

USB type A Female connector

The cable have to be connected to the RS485 port of the external connection panel.

The cable have a power supply of 5 Vdc , 500 mA.

Amphenol 6+T Female connector
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