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(57) Abrégée/Abstract:

An open dynamic flux chamber (10) comprising: a cylindrical box-like body having a bottom opening designed to be rested on an
emitting surface; an inlet (15) for a vector gas, positioned on said box-like body; a hole (16) for taking measurements, positioned on
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(57) Abrege(suite)/Abstract(continued):
sald box-like body; at least one vent hole (17) positioned on said box like body to place the mixture of gas present in said box like
body In contact with the outside environment; characterized In that said flux chamber (10) has an flat upper base (1 ) and

comprises a tubular shaped windbreak (40) positioned above said upper base (11) to protect said at least one vent hole (1/7) and
having a length greater than 30 cm and a width greater than 5 cm.
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(57) Abstract: An open dynamic flux chamber (10) com-
prising: a cylindrical box-like body having a bottom opening
designed to be rested on an emitting surface; an inlet (15)
for a vector gas, positioned on said box-like body; a hole
(16) for taking measurements, positioned on said box-like
body; at least one vent hole (17) positioned on said box like
body to place the mixture of gas present in said box like
body in contact with the outside environment; characterized
in that said flux chamber (10) has an flat upper base (1 ) and
comprises a tubular shaped windbreak (40) positioned above
said upper base (11) to protect said at least one vent hole
(17) and having a length greater than 30 ¢cm and a width
greater than 5 cm.
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“OPEN DYNAMIC FLUX CHAMBER’

DESCRIPTION
The present invention relates to an open dynamic flux
- chamber and a method for measuring emissions of fumes
emanating from a surface, by means of an open dynamic
flux chamber.

A method for directly measuring the flux of
contarﬁinants originating underground makes use of flux
chambers. The flux chamber is an instrumeht designed to
estimate the flux of gases/fumes (mass per surface unit
per unit time) emitted by sources such as tips, SOl
(surfacé and deep) and aquifers, excluding external
influences, such as ambient air background
concentrations (linked to vehicle pollution, production
plants, etc.) for example, from the assessment.

It consists of an upturned container, placed on a
- surface, through which the flux of contaminants to be
estimated transits..

In dynamic flux chambers (DFC) the air in the
chamber is mixed with an external auxiliary fluid, avoiding
the accumulation of contaminants in the chamber. In this
way, the emissive flux from the ground is not disturbed
and so the environmental emission conditions are
reproduced. The need in dynamic flux chambers for

designhing a vent due to the input vector flux is evident.
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The chambers therefore need an obening to allow excess
gas inside the chamber to escape. lln the majority of
cases, the sizing of the aperture is made in such a way
that the pressure inside the chamber is slightly higher
(fraetioris of a Pascal) than the outside pressure (negative
or excessively positive pressures alter the natural flux of
the emitting surface)..

. | .However, during field use, the weak overpressure
conditjon can' change, with possible -distortion of
measurements. In particular, the presence of wind is
capable of at Ileast temporarily overcoming the
errpressure iInside the chamber and cause vortexes with
the intrusion of ambient air at the vent point.

Even the slight overpressure caused by the inpu't
vector flux (nitrogen or otherwise) is not sufficient to
overcome the action of the wind for the -entire
measurement period, thus affecting the result.

The object of the present invention is to provide a
flux chamber that maintains constantly a slight
overpressure inside the chamber with respect to the
external ambient pressure;

Another object IS to provide a flux chamber that is not
affected by the presence of wind.

- A turther object is to provide a chemically inert flux

chamber.
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Another object is to provide a flux chamber that
enables better internal mixing of the gases.

In accordance with the present invention, these and
other objects are achieved with an open dynamic flux
chamber comprising: a cylindrical box-like body having a
bottom opening designed to be rested on an emitting
surface; an inlet for a vector gas, positioned on said box-
like body; a hole for taking measurements, positioned on
seid box-like body, and at least one vent hole positioned
on said box-like body to place the mixture of gas present
in said box-like body in contact with the outside
environment; characterized in that said flux chamber has
a flat ‘ upper base and comprises a tubular shaped
windbreak positioned above said upper base to protect
said at least one vent hole and having a length greater
than 30 cm aed a width greater than 5 cm.

These objects are also achieved by a method for
measuring emissions of fumes emanating from a surface,
by means of an open dynamic flux chamber.

Further characteristics of the invention are described
In the dependent claims.

This solution has several advantages with respect to
solutions of the known art.

Due to the windbreak, measurements are not altered

by the presence or otherwise of wind.
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The use of a spiral distributor enables optimal and
uniform distribution of the vector gas inside the chamber.

Furthermore, due to the preferable use of connectors
on the vent holes, the performance of the chamber
improves, further reducing the risk of air intruding from
the surrounding environment.

By using materials such as polytetrafluoroethylene
and steel, a totally chemically inert chamber is obtained.

The characteristics and advantages of the present
invention are evident from the following detailed
description of a pratctical embodiment, shown by way of
non-limitative example in the accompanying drawings, in
which:

Figure 1 shows a flux chamber, without windbreak, in
accordance with the present invention;

Figure 2 shows an upper portion of a flux chamber,
without windbreak, in accordance with the present
invention;

Figure 3 shows a connector for the vent holes of a
flux chamber, in accordance with the present invention;

Figure 4 shows the inside of a flux chamber, In
accordance with the present invention; and

Figure 5 shows a flux chamber, with a windbreak, In
accordance with the present invention.

Referring to the accompanying figures, an open
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dynamic flux chamber 10, in accqrdance with the present
Invention, is made by means of a cylindrical box-like body,
with th.el upper base 11 flat and not domed like flux
chambers of the known art. The lower base 12 of
cylindrical box-ltke body is open.

The upper base 11 is preferably detachable from the
side walls 13 of the chamber 10 and can be tightly closed,
lilke a lid. Without the upper base 11 it is possible to work
freely inside the chamber 10; when operations are
completed, the chamber 10 is closed. In particular, the
upper base 11 has a smaller diameter at the botto'm that
wedges with a _correspon.ding iIncrease in the inner
diameter of the upper side wall chamber 10, thereby
achieving sealed closure.

The chamber 10 was made entirely of
polytetrafluoroethylene (PTFE), - so as to make ' it
chemically inert. Other inert materials can be used.

By being opaque, the use of PTFE significantly
reduces possible greenhouse effects being created inside
chamber 10, and so reduces possible measurement
distortion, as can happen with a transparent lid.

In the embodiment shown in the figures, the chamber
10 has an internal radius of 24 cm, a thickness of 3,4 cm
and an internal height of 20 cm.

Some holes are present on the upper base 11, there
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being four in the embodiment shown herein (but there
could' be three or even more than four). The diameter of
the holes is 1,6 cm.

A first inlet hole 15 is connected to an external tube
(not shown) for admitting the vector fluid into the
chamber.

A secon‘d dutlet hole 16 is provided for inserting a
sampl.ing rod (not shown) and taking measurements.

A third hole 17 called "vent” is used to vent eXCesSsS
vector fluid. ‘

A f.rourth hole 18 also called "vent” can be used both
for venting excess vector fluid and for insérting various
types of measurement probes inside the chamber, such as
ones for temperature, humidity, pressure, percentage of
oxygen and maore. ‘

Usually, holes 15, 16 and‘ 18 are provided with
connectors, respectively 19, 20 and 21, for the quick
coupling of the vector gas supply system, for the sampling
rod and for any probes for other measurements.

In the embodiment described herein, hole 16 is
posit'ioned at the centre of the upper base 11 and holes
15, 17 and 18 are positioned around hole 16 at a distance
of 8 cm. The holes 15-18 aré thus enclosed in a circle
having é diameter of 8,4 cm.

In a particularly advantageous manner, in. accordance
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with the present invention, the vent(s) (17, 18) used for

venting excess vector fluid are preferably provided with a
“sealed connector 22 that comprises an internally bored
tubular element, including washers 23 designed to make
contact above and below with the upper base 11, and
lockable via nuts 24. The length of connector 22 outside
surface 11 is between 2 and 10 cm, and is preferably 5
cm. .

The sealed connector 22 enables creating a more
c’omp-lex and “protected” surface with respect to that of
simple apertures.

Injection of the vector fluid into the chamber 10 takes
place through connector 19 and a spiral distribution
system Is provided inside the chamber 10.

The spiral distribution system is constitute by a tube
30 iﬁ polytetrafluoroethylene, 180 cm Ilong, with an
internal diameter of 4 mm, haviné a connector 31 at one
end for conne;:tion to connector 19 (on the side inside the
chamber 10) and is closed at the other end 32.

‘The tube 30 is positioned in a spiral close to the
interhal side wall of the chamber 10, to which it is secured
by steel clips 33, adjustable in inclination and fastened to
pars 34 fixed to the chamber 10.

The tube 30 runs from the to‘p of the chamber 10 and

follows the internal wall to réach the bottom thereof.
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Eight holes 35, ‘with a diameter of 2 mm and spaced
20 cm apart from each other, are made in the tube 30.

The vector 'fluid is blown through the holes 35
towards the centre of the chamber .10 iIn a direction more
or less parallel to the plane on which the chamber 10
rests.

The use of a spiral distribution system enables having
a more uniform concentration of the mixture of vector gas
and emitted pollutant Inside the chamber 10. This system,
together with the flat uppér surface 11, ensures that there
will bé substantially the same gas concentration in all
volufne points.

In accordance with one embodiment of the present
ihvention, to avoid measurements being affected by the
presence of wind, the chamber 10 is provided with a
windbreak 40, which has a straight, tubular cylindrical
shape, for aerodynamic motives and or being effective
independently of the direction’ of the wind and its
variations during the measurement.

‘The windbreak 40 is placed and fixed above the
chamber 10, on the base 11.

The windbreak 40 had an internal diameter of 18 cm,
sufficient to include the vent holes and the othe'r holes

present in the upper base 11, which are contained within a

circle having a diameter of 8,4 cm.
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If the height of the windbreak is low, it is not effective
as the intrusion problem due to turbulent motion inside the
cylinder remain.

It has been found that windbreaks 40 with heights up
to 20 cm are inadequate, while good results are achieved
with heights above 30 cm, and even better results with
heights equal to or greater than 35 cm. In the embodiment
of the present invention, the height is 35 cm.

Reducing the diameter of the windbreak 40 to only
protect the vent hole could be considered, but at the same
time, it should not have a very small diameter because
this could increase the gas discharge resistance and to
keep it constant it would be necessary to reduce the
height, but reducing the height could make the effects of
the wind felt. The possible dimensions of the windbreak
40 are therefore a diameter equal to or greater thah 5 cm,
and a height greater than 30 cm.

The windbreak 40 could also not be straight and have
a different shape to increase protection of the vent holes.

The seal between the windbreak 40 and the chamber
10 is created, in the embodiment, by fine, damp,
compacted sand placed in the angle formed between the
windbreak 40 and the chamber 10. Other solutions can be
provided, such as providing, for example, a circular recess

1N the'surface 11 of the chamber 10 so as to be able to
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insert the bottom edge of the windbreak 40.

From what has been described, the operation of the
invention is evident for a person skilled in the field and, in
particular, i's as follows.

After the chamber has been placed on the emitting
surface, the contact surface is sealed using fine, damp,
cqmpacted sand 41 on the external side wall 12 of the
chamber. This procedure has the two-fold purpose of
avoiding air entering from the outside and uncontrolled
external leakage from the flux chamber of pollutants
emitted by the emitting surface. Other sealing systems are
poésible, such as mixtures of water and bentonite or
kaolinite for example. )

The lid (surface 11) is closed after having connected
connector 31 of the tube 30 to connector 19 (on the side
Inside the chamber 10), the vector gas piping to connector
19 (outside the chamber) and the sampling/measurement
Instrument to connector 20.

The windbreak 40 is positioned on surface 11,
Incorporating all the holes 'pre'sen"t, and the contact angle
IS sealed using fine, damp, compacted sand 42.

As already mentioned, the vent holes are preferably
provided with a sealed connector 22 to further reduce the

effect of wind.

The vector gas, for example nitrogen of adequate

10
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purity, is injected with a flow rate of between 3,5 and 5,5
I/min. A flow of 4,5 I/min causes overpressure in the
chamber of 1,25 Pa with respect to the outside
environment.

The sampling/measurement instrument applied to
connector 20, and possibly other measurement
iInstruments applied to connector 22, enable measuring
emission and recording test conditions according to known
Mprocedures.

The above chamber has been developed through
various types of experimental testing aimed at checking:
complete mixing in the chamber, determination of the
discharge time and checking the absence of air intrusion
in different operating conditions. During the test, the
environmehtal conditions (temperature, pressure, wind
and humidity) and those inside the chamber (temperatufe,
pressure, humidity and air speed Iin the vents) were
monitored over time.

In the checks for the absence of intrusion, keeping
the chamber in conditions of slight overpressure was
monitored over time, both in" typical environmental
conditions and with artificially created, high ground wind
speed. Initially, the tests were performed by only changing
the flow rate of the vector gas, giving not totally

satisfactory results; subsequent tests therefore

11
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investigated the chamber in the configuration with
windbreak and connected vents.

'In artificial wind conditions, the need for equipping
the chamber with a windbreak for maintaining an adequate
pressure difference for the entire duratioh of sampling was
also'c"hecked.

The chamber in the final configuration with the
windbreak was checked over the 'following range of
conditions. Ground wind speed (0,5 m) 0-2,1 m/s; input
flow rate of vector fluid Q equal to 3,5-5,5 I/min.

During tests with oxygen measurement designed to
assess the intrusion of ambient air, with a 20 cm
windbreak, there was a ohang'e of between 0,3 and 2,1 %
In the percentage of O2 inside the chamber as the position
of the fan varied. With a 35 cm windbreak, there was a
change of between 0,2 and 0,5 % in the percentage of O:

inside the chamber as the position of the fan varied.

12
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CLAIMS

-~ 1. An open dynamic flux chamber (10) comprising: a
cylindrical box-like body having a bottom opening
designed to be rested on an emitting surface; an inlet (~15)
for a vector gas, positioned on said box-like body; a hole
(16) for taking measurements, positioned on said box-like
body; and at least one vent hole (17) positioned on said
box-like body to place the mixture of gas present in said
box-like body in contact with the outside environment;
characterized in that said flux crjamber (10) has an flat
upper Dbase (11) and comprises a tubular shaped
windbreak (40) positioned above said upper base (11) to
protect said at least one vent hole (17) and having a
length greater than 30 cm and a width greater than 5 cm.

2. A flux chamber (10) according to one of the
preceding claims characterized in that said flux chamber
(10) comprises a spiral-shaped gas distribution system
(30) inside said box-like body.

3. A flux chamber (10) according to claim 2
characterized in that said spiral-shaped gas distribution
system (30) comprises a tube (30) connected at one end
to said inlet (15) for a vector gas andl with the other end
(32) closed, said tube (30) having a plurality of holes (35).

4. A flux chamber (10) according to claim 2

characterized in that said spiral-shaped gas distribution

13
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system ‘(30) comprises a tube (30) positioned and
fastened in a spiral inside said flux chamber (10).

5. A fiux chamber (10) according to one of the
preceding claims characterized in that said flux chamber
(10)\ has an upper base (11) removable from said flux
chamber (10).

6. A flux chamber (10) according to one of the
preceding claims characterized in that airtight sealing is
applied at the points of contact between said windbreak
(40) and saig flux chamber (10).

7. A ftlux chamber (10) according to one of the
preceding claims characterized in that said flux chamber
(10) is made of polytetrafluoroethylene. '

8. A flux chamber (10) according to one of the
preceding claims characterized In that said flux chamber
(10) is made of an opaque material.

9. A method for measuring emissions of fumes
emanating from a surface, by means of an open dynamio
flux chamber (10), according to one of the preceding
claims.

10. "A method according to the preceding claim
characterized in that it comprises the step of applyiné a
spiral-shaped tube (30) to the inside wall of said flux

chamber (10) and applying a vector gas to said tube (30).

14
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