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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to a
portable dewatering system, more specifically to a pos-
itive pressure, conditioned drying gas, gravity operated,
dewatering system for hydraulic fluids, lubricating fluids,
and petroleum based fluids like diesel fuel and the like.

2. Description of Related Art

[0002] Such an industrial fluid dewatering system is
disclosed in US 5,211,856 providing a new low vacuum
oil/water mixture liquid separation method and an im-
proved oil purification device for oil/water separation. Ful-
ly diffused purified gas introduced into an oil/water mix-
ture liquid in a low vacuum container, enabling the liquid
to produce concentrated micro fine gas bubbles, enabling
in the liquid to be in a state of gas/liquid two-phase mix-
ture. This greatly increases the surface area of the oil/wa-
ter mixture liquid, speeding up the oil/water separation.
This system provides an oil/water separation rate ten
times higher than that of the conventional method and is
not only suitable for the purification of new oil, but is ad-
equate in the recovery, regeneration and purification of
various waste lubrication oils, hydraulic oils, and trans-
former oils.
[0003] Many lubricating fluids, petroleum based fluids
such as hydraulic fluid, lubricating fluids, diesel fuel, bio-
diesel fuel and the like, may need to be dewatered (re-
move or decrease the water content) to improve the rel-
ative performance or efficiency of the fluid and to reduce
component damage. Petroleum based, also called hy-
drocarbon based, hydraulic fluids are the most common
fluids for hydraulic systems. The difference between pe-
troleum based hydraulic fluid and straight oil is generally
the additives in the operating fluid. Hydraulic fluid also
includes phosphate esters, which are somewhat fire re-
sistant and generally allow for higher operating temper-
atures while providing lubrication qualities equal to pe-
troleum based hydraulic fluids. Hydraulic fluid also in-
cludes synthetics fluids and synthetic blends that are usu-
ally phosphate esters, chlorinated hydrocarbons or a
blend.
[0004] In hydraulic systems excess free or dissolved
water can cause damage to sensitive or precision toler-
ance components. Under high pressure that is typical in
hydraulic systems, water under compression can turn to
steam causing cavitations damage, improper perform-
ance and degradation of the operating fluid.
[0005] For example, it is essential that the fuel used in
fuel injected internal combustion engines and jet engines
be free of water, algae, and other contaminates. When
fuel is stored in bulk, such as in vehicle, boat, and aircraft
fuel tanks, water droplets condensed from the atmos-

phere will form inside the fuel storage tanks and their
ventilation pipes. The accumulation of this condensation,
and possible microbial growth, will eventually be ingested
by the engine fuel pick-up tubes, and carried along with
the fuel to the engine fuel filtration system. In the case
of ships at sea and aircraft as they encounter turbulent
and rough conditions, the accumulated condensation at
the fuel water interface moves about the storage tank so
as to be easily ingested in quantities large enough to
totally fill or saturate the engines filtration system causing
the engine to stop.
[0006] In order to address these needs there have
been developed a number of dewatering systems. The
dewatering systems commercially available, and those
only proposed in the literature, can fall into several broad
classes. The present invention is only directed to the de-
watering of hydraulic fluid, lubricating fluids, petroleum
based fluids and the like. In these areas the dewatering
systems can also be referred to as dehydrating systems
and these terms can be used interchangeably through-
out. Each of these terms, individually, however, are also
commonly used in some water removal systems for very
far removed applications from the present field. For ex-
ample "dewatering systems" also reference sludge de-
watering systems in waste water purification systems (i.e.
sewage treatment); and "dehydration systems" also ref-
erence a class of food processing equipment.
[0007] As noted above the present invention is directed
to the dewatering of "industrial fluids’ such as hydraulic
fluid, lubricating fluids, petroleum based fluids and the
like. Within the meaning of this application the
phrase "Industrial Fluid" includes petroleum based flu-
ids, phosphate ester based fluids, and synthetics wherein
water is removed or reduced from the fluid leaving the
industrial fluid behind.
[0008] One class of industrial fluid dewatering system
is an industrial fluid centrifugal separation system that
can be used to separate out the water from the subject
industrial fluid and the water drawn off. This requires a
centrifuge for operation which limits the throughput and
there is a question of how this operation effects the effi-
ciency of the subject industrial fluid following the sepa-
ration process. Representative examples of this technol-
ogy can be found manufactured by Auxill Nederland BV
which supplies devices using several centrifugal tech-
niques, each with their specific utilization.
[0009] A second class of industrial fluid dewatering
systems is based upon gravity separation of fluids, such
as described in U.S. Patent 6,042,722. This patent, which
is included herein by reference in its entirety, discloses
an apparatus for separating water contaminants from a
fuel which has a specific gravity which is lower than that
of water. The patent discloses that contaminated fuel is
drawn from a bottom of a tank and passed into a sepa-
rator, wherein the water stays at the bottom of the sep-
arator and is drained off. The patent notes that the fuel
is forced upwardly from which any droplets of water flow
along collector plates and fall to the bottom of the sepa-
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rator. The patent then notes that the fuel is passed
through a filter which removes any particles of matter
then the fuel is directed back to the tanks. The patent
notes that the process can be repeated for as many times
as necessary to cleanse the fuel of water and contami-
nates.
[0010] Industrial fluid dewatering systems can utilize
coalescing technology to separate two mixed fluids. In a
system using coalescing technology a porous barrier is
presented that presents a greater flow resistance to one
fluid, generally the contaminant, than it does the other.
The fluid that experiences the greatest resistance will
slow down or even stop and as this occurs smaller drop-
lets come together forming larger ones. These eventually
collect in globules large enough to settle or to form a
surface layer. The agglomeration of smaller droplets to
form larger ones is the definition of coalescence.
[0011] The "gravity based" industrial fluid dewatering
systems in which the specific gravity difference between
water and the industrial fluid being treated is used to run
the system are distinguished from gravity "operated" in-
dustrial fluid dewatering systems in which gravity is used
to move the industrial fluid to be cleaned through a clean-
ing chamber or process. The present invention, and most
vacuum based systems, are gravity operated within the
meaning of the present application, but are not "gravity
based"
[0012] A further class of industrial fluid dewatering sys-
tems is filtration systems using water absorbing filters,
but large scale water removal utilizing water absorbing
filters is inefficient as these types of filters can only re-
move free water and some loosely emulsified water from
industrial fluids. Water absorbent filters remove free and
some emulsified water by super absorbent polymers im-
pregnated in the media of the filter cartridge. The water
is absorbed by the polymer, causing it to swell, and re-
mains trapped in the filtration medium. Super absorbent
filters can remove only a limited volume of water before
causing the filter to go into pressure drop induced bypass.
They are not well-suited for removing large volumes of
water, but are a convenient method to maintain dry con-
ditions in industrial systems that don’t normally ingest a
lot of water. These filters do not remove dissolved water
from the industrial fluid.
[0013] Vacuum dewatering systems, also called vac-
uum dehydrators, is another class of industrial fluid de-
watering system and can be classified as a mass transfer
based industrial fluid dewatering system. Vacuum dehy-
drators have the advantage of being able to separate
free, emulsified and dissolved water. See for example
the industry leading industrial fluid vacuum dewatering
or vacuum dehydrating systems manufactured by
Schroeder Industries LLC under the SVD brand name.
The SVD brand unit, when connected to a hydraulic res-
ervoir of a system with wet industrial fluid, will draw the
industrial fluid into a chamber where the fluid cascades
down in a reactor chamber. Water is separated in the
form of vapor and is removed by the vacuum pump. The

vapor can be released to the atmosphere or condensed
in a separate reservoir. The dewatered industrial fluid is
pumped from the reactor chamber back to the system
reservoir at a continuous flow rate. Further details of this
system and technology can be found using the keyword
"SVD" at the website www.schroederindustries.com.
[0014] Another class of industrial fluid dewatering sys-
tems is a high vacuum / heat purifiers flash distillation
process which utilizes higher vacuum and temperature
conditions inside a chamber, as compared to the vacuum
dehydrators, to rapidly boil off water and other volatile
materials from the industrial fluid. Flash distillation type
equipment is often operated at vacuum and temperature
conditions that are well within the vapor phase region of
the industrial fluid for faster removal of water. The vacu-
um and temperature levels are more severe, wherein
vacuum levels of > 660 mm Hg (26 "Hg) and tempera-
tures > 71°C (160 °F) are commonly used in these equip-
ment. Vapor condensers are often used to remove the
vapors before they get to the vacuum pump. By virtue of
higher vacuum and temperature levels, these units can
offer higher water removal efficiencies for each pass of
the industrial fluid compared with that of the mass transfer
- vacuum dehydration type purifiers, but they also expose
the fluid to higher thermal stresses in the process. Fur-
ther, these systems require the creation and maintaining
of high vacuum conditions.
[0015] The described uses of the above identified in-
dustrial fluid dewatering systems can represent challeng-
ing operational environments for such systems. For ex-
ample, onboard ships, space is typically at a premium
and the industrial fluid dewatering system must accom-
modate this restricted environment. Further, in such en-
vironments, mobile or portable units are often employed
at periodic intervals, rather than permanent on board
units. The portable applications require a portable system
to fit through restricted access hatches, which can be on
the order of 600 mm (about 24").
[0016] As a representative example, consider a sub-
marine application (a submarine is a type of ship within
the meaning of this application) which will typically have
600 mm hatches and minimal equipment loading capa-
bilities in many passageways (e.g. only a hand operated
winch may be available for assisting in the raising and
lowering of equipment through a hatch between levels).
Further, some ship operating protocols require such port-
able equipment to be capable of being manually loaded
and unloaded, which will further restrict the weight of the
associated system. These size and weight restrictions
make many of the prior art industrial fluid dewatering sys-
tems impractical and will severely limit the throughput of
industrial fluid dewatering systems of the prior art that
are sized to accommodate these operational restrictions.
A low throughput industrial fluid dewatering system can
quickly become impractical for many applications.
[0017] Within the meaning of this application, the terms
portable and mobile are interchangeable and reference
a system that is designed to be transported or moved
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into operating position. Within the meaning of this appli-
cation, the phrase "hatch accessible" references a sys-
tem that is designed to be transported or moved, in whole
or in part, through a 600 mm hatch opening. Within the
meaning of this application, the phrase "manually load-
able" references a system that is designed such that each
loadable component of the system is less than about 115
kgs (about 250 Ibs).
[0018] The phrase "high through put" is a relative de-
scription when referencing a system that is designed to
operate by processing at a given liters/hour rate of indus-
trial fluid. Similarly, a "low" through put system is a relative
description that references a system that is designed to
operate or process less liters/hour of industrial fluid than
a high throughput system of similar size. All of the sys-
tems are generally scalable unless there are operating
restrictions, such as hatch accessibility or other space
concerns, whereby the system is sized to provide the
desired throughput, based upon its own system operating
parameters.
[0019] There is a need in the art for cost effective de-
watering systems, such as for a portable, hatch acces-
sible, manually loadable, high throughput industrial fluid
dewatering system that maintains the advantages of non-
portable, non-hatch accessible, non-manually loadable
vacuum dehydration industrial fluid dewatering systems
of the prior art.

SUMMARY OF THE INVENTION

[0020] An industrial fluid dewatering system according
to the invention is disclosed in claim 1. Preferred embod-
iments of the dewatering system are disclosed in claims
2 to 17.
[0021] The inventors of the present invention provides
an industrial fluid dewatering system comprising a gravity
operated dewatering chamber receiving the industrial flu-
id and a source of positive pressure drying air coupled
to the dewatering chamber.
[0022] The industrial fluid dewatering system further
includes an industrial fluid pump coupled to a common
line and configured to operate to pull industrial fluid into,
and out of the system, and further includes a post pump
directional valve at a terminal end of the common line,
and a chamber input line extending from the directional
valve to a distribution manifold within the gravity operated
dewatering chamber, wherein the distribution manifold
is configured to relatively evenly distribute the industrial
fluid across, or about, the top of the chamber. The indus-
trial fluid dewatering system further includes a chamber
outlet line extending from the chamber and terminating
at a pre-pump directional valve, wherein the outlet line
operates to transmit industrial fluid from the chamber to
the common line through the pre-pump valve and the
pump. The industrial fluid dewatering system for a subject
industrial fluid according to the invention may be config-
ured to toggle between introducing industrial fluid to be
processed into the system and passing dewatered indus-

trial fluid out of the system.
[0023] The industrial fluid dewatering system may fur-
ther include reticulated media resting on a perforated
plate within the chamber, wherein the reticulated media
forms a tortuous path for the gravity driven industrial fluid
to flow down while it is being acted upon by positive pres-
sure drying air within the chamber. The industrial fluid
dewatering system may further include baffle plates be-
low the perforated plate and above a settling tank portion
of the chamber. The industrial fluid dewatering system
may further include low and high level sensors provided
in the settling tank portion of the chamber to provide in-
dication of the level of industrial fluid within the settling
tank portion.
[0024] The industrial fluid dewatering system for a sub-
ject industrial fluid may further include a mechanism for
increasing the temperature of the gas above ambient air
temperatures, such as a regenerative blower coupled to
ambient air. The industrial fluid dewatering system for a
subject industrial fluid may further include a drying gas
distribution manifold configured to evenly distribute the
drying gas across the chamber, and a demisting foam
within the chamber and configured to assist in conden-
sate forming thereon being returned down through the
chamber via gravity.
[0025] The industrial fluid dewatering system for a sub-
ject industrial fluid may further include a drying gas outlet
line coupled to the chamber to vent the drying gas to
atmosphere, and including an orifice or adjustable flow
outlet within the drying gas outlet line configured to in-
crease the pressure within the chamber or to control the
flow rate through and pressure in the chamber.
[0026] The industrial fluid dewatering system for a sub-
ject industrial fluid may further include cyclically operating
de-aerating components coupled to the chamber. The
cyclically operating de-aerating components may include
a vacuum pump, wherein the vacuum pump is configured
for use when there is no flow of drying gas into the cham-
ber. The cyclically operating de- aerating components
may include a venture vacuum element for selectively
inducing a vacuum within the chamber.
[0027] The industrial fluid dewatering system for a sub-
ject industrial fluid according to the invention may in-
cludes a lift point on the chamber and wheels supporting
the system to form a portable, hatch accessible, manually
loadable, high throughput industrial fluid dewatering sys-
tem.
[0028] These and other advantages of the present in-
vention will be clarified in the detailed description of the
preferred embodiments taken together with the attached
figures wherein like reference numerals reference like
elements throughout.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

Fig. 1 is a schematic operational diagram of a indus-
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trial fluid dewatering system in accordance with one
aspect of the present invention;

Fig. 2 is a schematic operational diagram of a indus-
trial fluid dewatering system in accordance with an-
other aspect of the present invention;

Fig. 3 is a schematic operational diagram of a indus-
trial fluid dewatering system in accordance with an-
other aspect of the present invention;

Fig. 4 is a schematic operational diagram of a indus-
trial fluid dewatering system in accordance with an-
other aspect of the present invention;

Fig. 5 is a schematic operational diagram of a indus-
trial fluid dewatering system in accordance with an-
other aspect of the present invention;

Fig. 6 a front elevation view of a portable, hatch ac-
cessible, manually loadable, high throughput indus-
trial fluid dewatering system according to one aspect
of the present invention; and

Fig 7 is a top plan view of the portable, hatch acces-
sible, manually loadable, high throughput industrial
fluid dewatering system of figure 6.

DETAILED DESCRIPTION OF THE INVENTION

[0030] It is noted that, as used in this specification and
the appended claims, the singular forms "a," "an," and
"the" include plural referents unless expressly and une-
quivocally limited to one referent. The various embodi-
ments and examples of the present invention as present-
ed herein are each understood to be non- limiting with
respect to the scope of the invention.
[0031] Fig. 1 is a schematic diagram of a portable,
hatch accessible, manually loadable, high throughput in-
dustrial fluid dewatering system 10 in accordance with
one aspect of the present invention. The system 10 in-
cludes a one way input check valve coupling 12 at the
beginning of input line 14 for coupling the system 10 to
the tank or system holding the industrial fluid to be
cleaned to allow for the industrial fluid to be cleaned to
flow into the system 10.
[0032] A water sensing unit or sensor block 16 can be
provided in the input line 14 to measure the moisture
content of the water of the industrial fluid entering the
system 10. A strainer 18 is provided in the input line 14
to strain or filter the incoming industrial fluid. The input
line 14 terminates in directional valve 20 which may be
a solenoid operated valve operated through a control unit
of the system 10.
[0033] Extending from the directional valve 20 is a
common line 22. The common line 22 differs from the
input line 14 in that common line 22 accommodates both
industrial fluid moving into the system 10 from input line

14 and industrial fluid that has been processed by the
system 10 and is returning to the industrial fluid storage
tank or system.
[0034] An industrial fluid pump 24 is in the common
line 22 and operates to pull industrial fluid into, and out
of the system 10 as will be described. In this manner only
a single industrial fluid pump 24 is used for the system
10, which greatly assists in the construction of a portable,
hatch accessible, manually loadable industrial fluid de-
watering system 10. Without this design, separate pumps
would be required for the input and output lines, increas-
ing the weight, size, and cost of the associated system 10.
[0035] A test point can be incorporated into the com-
mon line 22 to allow for access and testing of fluid in the
common line 22. A filter or strainer 28 is provided in the
common line 22 to further strain or filter the incoming/out-
going industrial fluid. The common line 22 terminates in
directional valve 30 which may be a solenoid operated
valve operated through a control unit of the system 10.
[0036] Extending from the directional valve 30 is a
chamber input line 32. The chamber input line 32 delivers
incoming industrial fluid to a distribution manifold 34 with-
in a gravity operated dewatering chamber 36. The distri-
bution manifold 34 can take many forms, such as two or
more radial extending arms with radial spaced distribu-
tion nozzles, or a single nozzle with multiple orifices. The
manifold 34 is intended to relatively evenly distribute the
industrial fluid across, or about, the top of the chamber
36, at a position below an angled demisting foam layer 38.
[0037] Below the manifold 34 is reticulated media 40,
also called packing material, resting on a perforated plate
42. The reticulated media 40 essentially forms a tortuous
path for the gravity driven industrial fluid to flow down
while it is being acted upon by the heated, positive pres-
sure drying air as will be described below. The media 40
may be formed of, for example, individual elements that
are roughly 30 mm in diameter and 25mm long and are
perforated. The articles are packed loosely and randomly
in the chamber 36. The articles can be metal or plastic
or any appropriate material. It may be possible for the
media 40 to be used as a treating agent for the fluid, but
such a system would generally require the replacement,
recharging or cleaning of the media 40. For the purpose
of the present application, the intended primary purpose
of the media is to increase the flow path of the industrial
fluid in the chamber 36.
[0038] Below the perforated plate 42 is one, or more,
baffle plates 44 above a settling tank 46 portion of the
chamber 36. Low and high float valves or sensors 48 and
50 are provided to provide indication of the level of in-
dustrial fluid within the settling tank 46. Foam may be
located in the settling tank 46 to reduce the aeration of
the industrial fluid as it cascades onto the fluid surface
within settling tank 46.
[0039] A chamber outlet line 52 extends from tank 46
and terminates at directional valve 20, and operates to
transmit industrial fluid from the chamber 36 to the com-
mon line 22 through the pump 24 and the valve 20. A
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drain 54 is provided for alternative draining of the tank 46.
[0040] An output line 56 is coupled to the direction
valve 30 and is operated to transmit processed industrial
fluid from the system 10. The system 10 includes a one
way output check valve coupling 58 at the end of output
line 54 for coupling the system 10 to the external tank or
system holding the industrial fluid to allow for the dewa-
tered industrial fluid to be returned to the external tank
or system. A test point 60 can be incorporated into the
output line 56 to allow for access and testing of fluid in
the output line 56.
[0041] A separate receiving pan 62 can be provided
below the chamber 36 and other elements of the system
10 to accommodate leaks in the system 10 as well as
use of the drain 54. A sensor or float switch 64 may be
provided to identify to the system 10 (and activate indi-
cators/and or alarms) the presence of a predetermined
level of fluid in the pan 62.
[0042] The sensors 48 and 50 are used by the system
10 in operation to toggle between introducing industrial
fluid to be cleaned or processed into the system 10 and
dewatered industrial fluid out of the system 10. Essen-
tially with the system 10 attached to a tank or system
holding industrial fluid through couplings 12 and 58 the
pump 24 will begin by pulling industrial fluid into the sys-
tem 10 and to the chamber 36 through input line 14, com-
mon line 22 and chamber input line 32. The system 10
will continue to operate in this manner until the level in-
dicator 50 indicates that a high level of industrial fluid is
in the tank 44. At this time the directional valves 20 and
30 will be moved whereby the operation of the pump 24
will cause processed industrial fluid to be drawn from
tank 44 through chamber outlet line 52, through common
line 22 through output line 56 to return to the original
storage tank or system. This output operation continues
until the level indicator 48 indicates a low level of fluid in
tank 46, whereby valves 20 and 30 are reversed and the
original filling procedure is repeated. The system 10 will
continuously switch between filling and emptying of the
chamber 36 based upon the level of the fluid in the settling
tank 44.
[0043] The system 10 further includes a drying gas in-
put line 72 for introducing positive pressure drying gas,
such as air, into the chamber 36. A blower 74 in the input
line 72 can be used to allow the system to use ambient
air as a drying gas. Where ambient air is used a filter or
screening unit 76 may be provided in line 72 to remove
particulates and the like from the intake drying air. Pres-
sure gauges 78 (and/or pressure regulators), and output
orifices 82 for controlling flow parameters are shown in
the input line 72, but these may be considered to be part
of many blower 74 unit configurations.
[0044] Additionally, heating of the drying gas has been
found to improve the dewatering efficiency of the system,
whereby a separate gas heating unit may be included
within the input line 72. Some blowers 74 may have the
heating unit incorporated therein, but the "heating unit"
may be considered as a separate functional unit due to

its separate function. A regenerative blower 74 will heat
the air as a byproduct of the blower operation. The term
heated drying gas means that the drying gas is above
ambient air temperature. The system preferably uses
drying gas, such as air, at a temperature range of 20-40
°F above ambient temperature.
[0045] When using ambient air that is transmitted by
the blower 74, the ambient air humidity will affect the
dewatering efficiency of the system 10. The drying gas
heating, with blower 74 or through a separate unit, im-
proves the dewatering ability of the ambient air by reduc-
ing its relative humidity and improving its affinity to accept
moisture while passing through the chamber 36. In ad-
dition, dewatering rates increase as the flow of air, or
other drying gas, increases through the chamber 36.
[0046] As noted above, one method to combine the
heating of the drying gas and the operation of the blower
74 is through the use of a regenerative blower, as such
blowers increases the temperature of the conveyed dry-
ing gas with increasing back pressure.
[0047] The input line 72 provides a positive pressure
drying gas to chamber 36. Positive pressure within the
meaning of this applications means above ambient pres-
sure. Preferable the system 10 operates in the range only
minimally above ambient.
[0048] The drying gas from the input line 72 enters the
chamber 36 through a drying gas distribution manifold
86 that intended to evenly distribute the drying gas across
the chamber 36. The perforated plate 42 will also serve
to distribute the drying gas to some extent. The distribu-
tion manifold may take many forms as known in the man-
ifold art and only one of which is illustrated in the sche-
matic figures.
[0049] The heated, positive pressure drying gas intro-
duced into the chamber 36 will interact with the industrial
fluid to remove water there from, and the gas will move
through the demisting foam 38. The foam 38 is at an
angle to assist in condensate forming thereon being re-
turned down through the chamber 36 via gravity. Other
configurations for the angled or sloped bottom foam 38,
such as a cone, dome or the like could also be used to
assist in this function. Coupled to the chamber 36 above
the foam 38 is a drying gas outlet line 88 which can in-
clude a used drying gas filter assembly 90 positioned
before the end thereof. Line 88 can vent the drying gas
to atmosphere provided that air or an equivalent is used
as the drying gas. One method to increase the air pres-
sure within the chamber 36 is to use an orifice 92 within
the outlet line 88 before a final filter or breather element
90. For example, an orifice set at 48.3 mbar (0.7 PSI)
system pressure would increase the system drying gas
temperature (air temperature) 11°C (20 °F) at a 425
SLPM (15 scfm) system drying gas flow rate.
[0050] Figure 2 is a schematic operational diagram of
an industrial fluid dewatering system 10, similar to figure
1, but in accordance with another aspect of the present
invention. The system 10 of figure 2 is substantially iden-
tical to that of figure 1 described above, except for con-
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struction of the drying gas outlet arrangement. The sys-
tem 10 of figure 2 includes the outlet line 88, orifice 92
and final breather 90. The system 10 of figure 10 further
includes a parallel line 94 extending through a second
orifice 98 and blocking solenoid valve 98 to the final filter
assembly 90. The system 10 of figure 2 further includes
a air humidity sensor 100 to assist in operation of the
system 10. When the ambient air is at a relatively high
humidity as measured by the sensor 100 (such as for
example greater than 80 % relative humidity), an in-
crease in the relative dewatering rates can be obtained
by using only orifices 92 (and not orifice 96) through clos-
ing of solenoid valve 98. This operation can, for example,
increase the system air pressure from 48.3 mbar (0.7
PSI) to 62.1 mbar (0.9 PSI) resulting in an air temperature
increase from Δ 11°C (20 °F) to 22°C (40 °F) and a cor-
responding drop in air flow rate from 425 SLPM (15 scfm)
to 142 SLPM (5 scfm). At lower relative humidity as meas-
ured by the sensor 100 (such as for example lower than
80 % relative humidity), effective dewatering rates can
be obtained by using both orifices 92 and 96 through
opening of solenoid valve 98 and having a higher flow
rate of drying gas. The system 10 of figure 2 is intended
to offer efficient dewatering using ambient air through a
wide range of humidity conditions, even up to 90 % hu-
midity.
[0051] The broad concept of figure 2 is intended to use
a "collective" variable orifice opening for the system 10
that is varied dependent on conditions. The system 10,
as shown, uses two operational states (i.e. orifice 92
alone or orifices 92 and 96 used together). The addition
of a closing valve associated with orifice 92 would offer
a total of three operational states (orifice 92 alone, orifice
96 alone and orifices 92 and 96 together) The system 10
could be further modified to have three parallel orifices
that would offer seven distinct operating positions (e.g.
orifice 1, orifice 2, orifice 3, orifices 1 and 2 together,
orifices 1 and 3 together, orifices 2 and 3 together, and
orifices 1, 2 and 3 together). Finally the combination of
a variable valve and opening to create, effectively, an
infinitely variable opening could offer an infinite variety
of orifice opening conditions that could be selected based
upon humidity. The system illustrated in figure 2 is how-
ever particularly simple and likely to be successful over
a wide humidity range, consequently the simplicity of this
system may be preferable to the more complex systems
that may better optimize the back pressure and the as-
sociated temperature gain to the sensed humidity con-
ditions.
[0052] Figure 3 is a schematic operational diagram of
an industrial fluid dewatering system 10, similar to figure
2, but in accordance with another aspect of the present
invention. The system 10 of figure 3 is substantially iden-
tical to that of figure 2 described above, except for con-
struction of cyclically operating de-aerating components.
The de-aerating components include a closing valve 102
in line 72, a check valve 108 in line 88 and a new line
104 extending to a vacuum pump 106.

[0053] In some situations it is beneficial to remove free
and un-dissolved gasses from the industrial fluid before
returning the industrial fluid to the originating source. Ex-
cess gas in the industrial fluid can cause improper func-
tion and fluid degradation in hydraulic systems. The sys-
tems 10 of figures 1-2 have the ability to induce drying
gas into the industrial fluid (e.g. air) and thereby return
the fluid to the originating system in an increased aerated
condition to some extent. The resulting aeration of the
industrial fluid is acceptable, generally, when condition-
ing fluids from static non-operating systems. It is also
acceptable when treating certain industrial fluids having
a low affinity to entrain air (or other drying gas).
[0054] The system 10 of figure 3 is designed to include
a de-aeration cycle that can be cyclically operated (taking
turn with pumping fluid into the system 10 and out of the
system 10. In the de-aeration cycle the solenoid valve
102 is closed, to seal the chamber 36 and the vacuum
pump 106 is operated to reduce the pressure in the cham-
ber 36 and serve to de-aerate the fluid within the chamber
36 (which may be followed by a dwell or setting time
before the de-aeration cycle is complete). It is an impor-
tant distinction that the vacuum pump 106 is NOT drawing
in drying gas as would be done in a vacuum dehydrator
system. The vacuum pump 106 is used solely for de-
aeration, so there is no flow of drying gas into the chamber
36 or out of the outlet 88 during this de-aeration cycle.
The system 10 of figure 3 allows the system 10 to further
incorporate de-aeration of the industrial fluid, as desired.
The length of each cycle portion for the system 10 (i.e.
pumping industrial fluid into the chamber 36, de-aerating
the fluid in the chamber 36, pumping dewatered and de-
aerated industrial fluid out of the chamber 36) can be
selected as desired.
[0055] The use of ambient air as the source of drying
gas makes the implementation of the system 10 simple
and easy. However, in certain applications a source of
dry air, or other drying gas mixture, may be available and
may provide superior water stripping properties than am-
bient air and thus may be used by attaching such a source
to the input line 72 without other changes to the system,
provided the drying gas may be vented to atmosphere.
In such applications, if the source of drying gas is readily
available and is supplied under pressure, then the blower
may become an expendable item for the system 10. For
example, compressed air, where available in plentiful
supply, provides an excellent positive pressure source
of conditioned (i.e. very low humidity) air. The use of com-
pressed air does eliminate the need for the blower. Fur-
ther, industrial compressed air sources often utilize a dry-
ing system to provide a very low humidity conditioned
gas, such that no heater is needed. Figure 4 is a sche-
matic operational diagram of an industrial fluid dewater-
ing system 10, similar to figure 1, but in accordance with
another aspect of the present invention. The system 10
of figure 4 is substantially identical to that of figure 1 de-
scribed above, except for modification of the system 10
to operate from a source of compressed gas. The chang-
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es between the system 10 of figure 1 and the system 10
of figure 4 are in the drying gas inlet and outlet. The inlet
line 72 of figure 4 eliminates the blower 74 and heater
which may be integral thereto as well as the breather 76.
The line 72 of figure 4 includes a pressure regulator 110
and coupling 112 for attachment to a compressed gas
source. Further the outlet line 88 can eliminate the orifice
92 in light of the compressed gas source and regulator
110. The operation from a source of conditioned, low
humidity gas further simplifies the construction. It is an-
ticipated that a compete system could include both de-
signs of figure 1 and figure 3 through a Y or parallel con-
nection on inlet 72, whereby the system 10 could use
either compressed gas source of figure 3 or ambient air
of figure 1.
[0056] Figure 5 is a schematic operational diagram of
an industrial fluid dewatering system 10, similar to figure
4, but in accordance with another aspect of the present
invention. The system 10 of figure 5 is substantially iden-
tical to that of figure 4 described above, except for con-
struction of cyclically operating de-aerating components.
The de-aerating components of figure 5 use a venturi
vacuum principle for operation. The system 10 further
includes lines 114 and 116 from outlet 88 extending to
venturi vacuum element 118. A check valve 108 is in line
88 between lines 114 and 116. Pressure valve 120 in line
130, check valves 122 and 126 and solenoid 124 com-
plete the de-aerating components of the system. In the
non-de-aerating portions the compressed air will travel
directly to the manifold 86 effectively as described above.
When a de-aeration cycle is indicated, then solenoid
valve 124 will switch to direct the air through the venture
nozzle 118. The coupling line 116 will act to cause a
vacuum to form in the chamber 36 through the vacuum
venturi effect. The vacuum venture of figure 5 avoids the
need for a separate vacuum pump for the system as in
figure 3. The system 10 of figure 5 allows the system 10
to further incorporate de-aeration of the industrial fluid,
as desired, as with the system of figure 3. The length of
each cycle portion for the system 10 (i.e. pumping indus-
trial fluid into the chamber 36, de-aerating the fluid in the
chamber 36, pumping dewatered and de-aerated indus-
trial fluid out of the chamber 36) can be selected as de-
sired.
[0057] The compressed air system, or other com-
pressed gas source, of figure 4 could use the de-aerating
components of figure 3. Further, the ambient air blower
systems of figures 1 and 2 could use the de-aerating
components of figure 5, as should be understood by the
above descriptions.
[0058] The system 10 shown schematically in figures
1-5 each provides a positive pressure, gravity operated
dewatering system for industrial fluids, such as hydraulic
fluids, lubricating fluids, and petroleum based fluids, and
the system 10 can be easily constructed as a portable,
hatch accessible, manually loadable, high throughput in-
dustrial fluid dewatering system 10 as shown in figures
6-7. The system 10 illustrated in figures 6-7 further in-

cludes a lift point 140 on the chamber 36 and can, pref-
erably, include wheels for the system 10. The system 10
as illustrated in figures 6-7 can have has a total gross
weight of about 200 Ibs to allow for a portable manually
loadable system. The system 10 as illustrate has dimen-
sions to accommodate hatch access. However, the sys-
tem illustrated in figures 1-5 is completely scalable and
can be designed to accommodate any throughput. The
system 10 of the present invention has sufficient through-
put efficiencies that a portable hatch accessible version
as shown in figures 6-7 is feasible with meaningful
throughput. The throughput of the present system is ef-
fective by having a large air flow, relative to comparable
vacuum dehydrators.
[0059] One manner of increasing throughput is to use
multiple systems 10 in parallel. Alternatively, a larger ca-
pacity chamber 36 and associated pump 24 and blower
74 could be used. As noted previously the present system
is completely scalable. Where hatch accessibility, or oth-
er loading constraints, remain a concern, the chamber
could be provided as one loadable component and the
remaining elements as a separable unit (with their own
cart, wheels and lift point). The units may then be at-
tached through flexible coupling lines 32, 52 and 72 at
the use point after the system 10 has been loaded into
position.
[0060] The present invention has been described with
reference to specific details of particular embodiments
thereof. It is not intended that such details be regarded
as limitations upon the scope of the invention except in-
sofar as and to the extent that they are included in the
accompanying claims. A number of variations to the
present invention will be apparent to those of ordinary
skill in the art and these variations will not depart from
the spirit and scope of the present invention. The scope
of the invention is defined by the appended claims and
equivalents thereto.

Claims

1. An industrial fluid dewatering system (10) for a sub-
ject industrial fluid comprising a gravity operated de-
watering chamber (36) receiving the industrial fluid
and a source of positive pressure drying gas (72)
coupled to the dewatering chamber (36), further in-
cluding an industrial fluid pump (24) coupled to a
common line (22) and configured to operate to pull
industrial fluid into, and out of the system (10), further
including a post pump directional valve (30) at a ter-
minal end of the common line (22), and a chamber
input line (32) extending from the directional valve
(30) to a distribution manifold (34) within the gravity
operated dewatering chamber (36), wherein the dis-
tribution manifold (34) is configured to relatively
evenly distribute the industrial fluid across, or about,
the top of the chamber (36), and further including a
chamber outlet line (52) extending from the chamber
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(36) and terminating at a pre-pump directional valve
(20), wherein the outlet line (52) operates to transmit
industrial fluid from the chamber (36) to the common
line (22) through the pre-pump valve (20) and the
pump (24), wherein an input line (14) terminates in
directional valve (20).

2. The industrial fluid dewatering system for a subject
industrial fluid according to claim 1 further including
reticulated media (40) resting on a perforated plate
(42) within the chamber (36), wherein the reticulated
media (40) forms a tortuous path for the gravity driv-
en industrial fluid to flow down while it is being acted
upon by positive pressure drying air within the cham-
ber (36).

3. The industrial fluid dewatering system for a subject
industrial fluid according to claim 2 further including
baffle plates (44) below the perforated plate (42) and
above a settling tank (46) portion of the chamber
(36).

4. The industrial fluid dewatering system for a subject
industrial fluid according to claim 3 further including
low (48) and high (50) level sensors provided in the
settling tank (46) portion of the chamber (36) to pro-
vide indication of the level of industrial fluid within
the settling tank (46) portion.

5. The industrial fluid dewatering system for a subject
industrial fluid according to claim 1 wherein the sys-
tem is configured to toggle between introducing in-
dustrial fluid to be processed into the system (10)
and passing dewatered industrial fluid out of the sys-
tem (10).

6. The industrial fluid dewatering system for a subject
industrial fluid according to claim 1 further including
a mechanism for increasing the temperature of the
gas above ambient air temperatures.

7. The industrial fluid dewatering system for a subject
industrial fluid according to claim 6 wherein the
mechanism for heating the gas is a regenerative
blower (74) coupled to ambient air.

8. The industrial fluid dewatering system for a subject
industrial fluid according to claim 1 further including
a drying gas distribution manifold (86) configured to
evenly distribute the drying gas across the chamber
(36).

9. The industrial fluid dewatering system for a subject
industrial fluid according to claim 1 further including
a demisting foam (38) within the chamber (36) and
configured to assist in condensate forming thereon
being returned down through the chamber (36) via
gravity.

10. The industrial fluid dewatering system for a subject
industrial fluid according to claim 1 further including
a drying gas outlet line (88) coupled to the chamber
(36) to vent the drying gas to atmosphere, and in-
cluding an orifice (92) within the drying gas outlet
line (88) configured to increase the pressure within
the chamber (36).

11. The industrial fluid dewatering system for a subject
industrial fluid according to claim 1 further including
a drying gas outlet line (88) coupled to the chamber
(36) to vent the drying gas to atmosphere, and in-
cluding an adjustable flow (92 and 94) within the dry-
ing gas outlet line (88) configured to control the flow
rate through and the pressure within the chamber
(36).

12. The industrial fluid dewatering system for a subject
industrial fluid according to claim 1 further including
cyclically operating de-aerating components (102,
104, 106, 108, 114, 116, and 118) coupled to the
chamber 36.

13. The industrial fluid dewatering system for a subject
industrial fluid according to claim 12 wherein the cy-
clically operating de-aerating components (102, 104,
106 and 108) includes a vacuum pump (106), where-
in the vacuum pump (106) is configured for use when
there is no flow of drying gas into the chamber (36).

14. The industrial fluid dewatering system for a subject
industrial fluid according to claim 12 wherein the cy-
clically operating de-aerating components (114, 116
and 118) includes a venture vacuum element (118)
for selectively inducing a vacuum within the chamber
(36).

15. The industrial fluid dewatering system for a subject
industrial fluid according to claim 1 wherein the
source of positive pressure drying air (72) is a com-
pressed gas source.

16. The industrial fluid dewatering system for a subject
industrial fluid according to claim 1 wherein the sys-
tem (10) forms a portable, hatch accessible industrial
fluid dewatering system (10) configured to be move-
able through a 600 mm hatch opening.

17. The industrial fluid dewatering system for a subject
industrial fluid according to claim 1 wherein the sys-
tem (10) includes a lift point (140) on the chamber
(36) and wheels supporting the system (10) to form
a portable, hatch accessible, manually loadable,
high throughput industrial fluid dewatering system
(10).
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Patentansprüche

1. Industriefluid-Entwässerungssystem (10) für ein die-
sem unterworfenes Industriefluid, wobei das System
eine durch Schwerkraft betriebene Entwässerungs-
kammer (36), die das Industriefluid aufnimmt, und
eine Quelle für Überdrucktrocknungsgas (72), die
mit der Entwässerungskammer (36) gekoppelt ist,
aufweist, wobei es ferner eine Industriefluidpumpe
(24) aufweist, die mit einer gemeinsamen Leitung
(22) gekoppelt ist und die dafür konfiguriert ist, In-
dustriefluid in das und aus dem System (10) zu brin-
gen, wobei es ferner ein Wegeventil (30) hinter der
Pumpe bei einem abschließenden Ende der gemein-
samen Leitung (22) und eine Kammereingangslei-
tung (32), die von dem Wegeventil (30) zu einem
Rohrverteiler (34) innerhalb der durch Schwerkraft
betriebenen Entwässerungskammer (36) verläuft,
aufweist, wobei der Rohrverteiler (34) dafür konfigu-
riert ist, das Industriefluid verhältnismäßig gleichmä-
ßig über oder auf das obere Ende der Kammer (36)
zu verteilen, und wobei es ferner eine Kammeraus-
gangsleitung (52) aufweist, die von der Kammer (36)
ausgeht und bei einem Wegeventil (20) vor der Pum-
pe endet, wobei die Ausgangsleitung (52) in der Wei-
se arbeitet, dass sie Industriefluid von der Kammer
(36) über das Ventil (20) vor der Pumpe und die Pum-
pe (24) zu der gemeinsamen Leitung (22) überträgt,
wobei eine Einlassleitung (14) in dem Wegeventil
(20) endet.

2. Industriefluid-Eritwässerungssystem für ein diesem
unterworfenes Industriefluid nach Anspruch 1, wobei
das System ferner netzartige Medien (40) enthält,
die an einer perforierten Platte (42) innerhalb der
Kammer (36) liegen, wobei die netzartigen Medien
(40) einen kurvenreichen Weg bilden, damit das
durch Schwerkraft betriebene Industriefluid nach un-
ten strömt, während auf es Überdrucktrocknungsluft
innerhalb der Kammer (36) einwirkt.

3. Industriefluid-Entwässerungssystem für ein diesem
unterworfenes Industriefluid nach Anspruch 2, wobei
das System ferner unter der durch lochten Platte (42)
und über einem Abschnitt eines Absetzbeckens (46)
der Kammer (36) Prallplatten (44) enthält.

4. Industriefluid-Entwässerungssystem für ein diesem
unterworfenes Industriefluid nach Anspruch 3, wobei
das System ferner Sensoren für niedrigen (48) und
für hohen (50) Pegel enthält, die in dem Abschnitt
des Absetzbeckens (46) der Kammer (36) bereitge-
stellt sind, um eine Angabe des Pegels des Indus-
triefluids innerhalb des Abschnitts des Absetzbe-
ckens (46) zu liefern.

5. Industriefluid-Entwässerungssystem für ein diesem
unterworfenes Industriefluid nach Anspruch 1, wobei

das System zum Hin- und Herschalten zwischen Ein-
leiten von aufzubereitendem Industriefluid in das
System (10) und Ausleiten von entwässertem Indus-
triefluid aus dem System (10) konfiguriert ist.

6. Industriefluid-Entwässerungssystem für ein diesem
unterworfenes Industriefluid nach Anspruch 1, wobei
das System ferner einen Mechanismus zum Erhö-
hen der Temperatur des Gases über Umgebungs-
lufttemperaturen enthält.

7. Industriefluid-Entwässerungssystem für ein unter-
worfenes Industriefluid nach Anspruch 6, wobei der
Mechanismus zum Erwärmen des Gases ein mit der
Umgebungsluft gekoppeltes Regenerativgebläse
(74) ist.

8. Industriefluid-Entwässerungssystem für ein diesem
unterworfenes Industriefluid nach Anspruch 1, wobei
das System ferner einen Trocknungsgas-Rohrver-
teiler (86) enthält, der so konfiguriert ist, dass er das
Trocknungsgas gleichmäßig über die Kammer (36)
verteilt.

9. Industriefluid-Entwässerungssystem für ein diesem
unterworfenes Industriefluid nach Anspruch 1, wobei
das System ferner innerhalb der Kammer (36) einen
Entfeuchtungsschaum (38) enthält und zur Unter-
stützung der Bildung von Kondensat daran konfigu-
riert ist, welches über Schwerkraft nach unten durch
die Kammer (36) zurückgegeben wird.

10. Industriefluid-Entwässerungssystem für ein diesem
unterworfenes Industriell und nach Anspruch 1, wo-
bei das System zum Entlüften des Trocknungsgases
an die Atmosphäre ferner eine mit der Kammer (36)
gekoppelte Trocknungsgas-Auslassleitung (88) um-
fasst und innerhalb der Trocknungsgas-Auslasslei-
tung (88) eine Öffnung (92) umfasst, die so konfigu-
riert ist, dass sie den Druck innerhalb der Kammer
(36) erhöht.

11. Industriefluid-Entwässerungssystem für ein diesem
unterworfenes Industriefluid nach Anspruch 1, wobei
das System zum Entlüften des Trocknungsgases an
die Atmosphäre ferner eine mit der Kammer (36) ge-
koppelte Trocknungsgas-Auslassleitung (88) um-
fasst und innerhalb der Trocknungsgas-Auslasslei-
tung (88) einen einstellbaren Fluss (92 und 94) um-
fasst, der so ausgelegt ist, dass der Durchfluss durch
die Kammer (36) und der Druck in der Kammer (36)
gesteuert werden.

12. Industriefluid-Entwässerungssystem für ein diesem
unterworfenes Industriefluid nach Anspruch 1, wobei
das System ferner zyklisch arbeitende Entlüftungs-
komponenten (102, 104, 106, 108, 114, 116 und
118) umfasst, die mit der Kammer 36 gekoppelt sind.
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13. Industriefluid-Entwässerungssystem für ein diesem
unterworfenes Industriefluid nach Anspruch 12, wo-
bei die zyklisch arbeitenden Entlüftungskomponen-
ten (102, 104, 106 und 108) eine Vakuumpumpe
(106) umfassen, wobei die Vakuumpumpe (106) zur
Anwendung ausgelegt ist, wenn es keinen Fluss von
Trocknungsgas in die Kammer (36) gibt.

14. Industriefluid-Entwässerungssystem für ein diesem
unterworfenes Industriefluid nach Anspruch 12, wo-
bei die zyklisch arbeitenden Entlüftungskomponen-
ten (114, 116 und 118) ein Venturi-Vakuumelement
(118) zum wahlweisen Erzeugen eines Unterdrucks
innerhalb der Kammer (36) umfassen.

15. Industriefluid-Entwässerungssystem für ein diesem
unterworfenes Industriefluid nach Anspruch 1, wobei
die Quelle der Überdrucktrocknungsluft (72) eine
Druckgasquelle ist.

16. Industriefluid-Entwässerungssystem für ein diesem
unterworfenes Industriefluid nach Anspruch 1, wobei
das System (10) ein transportables über eine Klappe
zugängliches Industriefluid-Entwässerungssystem
(10) bildet, das dafür konfiguriert ist, durch eine 600-
mm-Klappenöffnung bewegt werden zu können.

17. Industriefluid-Entwässerungssystem für ein diesem
unterworfenes Industriefluid nach Anspruch 1, wobei
das System (10) an der Kammer (36) einen Anhe-
bepunkt (140) und Räder, die das System (10) tra-
gen, enthält, damit es ein transportables, über eine
Klappe zugängliches, manuell beladbares Indus-
triefluid-Entwässerungssystem (10) mit hohem
Durchsatz bildet.

Revendications

1. Système (10) de déshydratation de fluides indus-
triels pour un fluide industriel qui y est soumis, com-
prenant une chambre (36) de déshydratation fonc-
tionnant par gravité et recevant le fluide industriel et
une source de gaz (72) de dessiccation, sous pres-
sion positive, communiquant avec la chambre (36)
de déshydratation, comprenant en outre une pompe
(24) de fluide industriel communiquant avec une li-
gne (22) commune et configurée de manière à re-
fouler du fluide industriel dans le système (10) et à
l’en aspirer, comprenant en outre une vanne (30)
directionnelle de pompe d’appui à une extrémité ter-
minale de la ligne (22) commune et une ligne (32)
d’entrée de chambre, allant de la vanne (30) direc-
tionnelle à un collecteur (34) de distribution dans la
chambre (36) de déshydratation fonctionnant par
gravité, le collecteur (34) de distribution étant confi-
guré pour répartir, d’une manière relativement égale,
le fluide industriel dans ou autour du sommet de la

chambre (36) et comprenant en outre une ligne (52)
de sortie de chambre, partant de la chambre (36) et
se terminant à une vanne (20) directionnelle de pré-
pompage, la ligne (52) de sortie fonctionnant pour
transmettre du fluide industriel de la chambre (36) à
la ligne (22) commune, en passant par la vanne (20)
de pré-pompage et par la pompe (24), la ligne (14)
d’entrée se terminant dans la vanne (20) direction-
nelle.

2. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 1, comprenant en outre des milieux (40) ré-
ticulés reposant sur une plaque (42) perforée dans
la chambre (36), les milieux (40) réticulés formant
un trajet tortueux pour que le fluide industriel, entraî-
né par gravité, s’écoule vers le bas, alors que l’on
agit sur lui par de l’air de dessiccation sous pression
positive dans la chambre (36).

3. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 2, comprenant en outre des plaques (44) de
chicanage en dessous de la plaque (42) perforée et
au-dessus d’une partie formant cuve (46) de décan-
tation de la chambre (36).

4. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 3, comprenant en outre des capteurs de ni-
veau bas (48) et haut (50), prévus dans la partie
formant cuve (46) de décantation de la chambre (36),
pour donner une indication du niveau du fluide in-
dustriel dans la partie formant cuve (46) de décan-
tation.

5. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 1, dans lequel le système est configuré pour
basculer entre introduire du fluide industriel à traiter
dans le système (10) et faire sortir du fluide industriel
déshydraté du système (10).

6. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 1, comprenant en outre un mécanisme pour
élever la température du gaz au-dessus des tempé-
ratures de l’air ambiant.

7. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 6, dans lequel le mécanisme de chauffage
du gaz est un ventilateur (74) régénératif adjoint à
de l’air ambiant.

8. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 1, comprenant en outre un collecteur (86)
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de distribution de gaz de dessiccation, configuré
pour répartir uniformément le gaz de dessiccation
dans la chambre (36).

9. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 1, comprenant en outre une mousse (38)
anti-buée dans la chambre (36) et configurée pour
y faciliter le retour vers le bas, par gravité, dans la
chambre (36) de produit condensé qui y est formé.

10. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 1, comprenant en outre une ligne (88) de
sortie de gaz de dessiccation communiquant avec
la chambre (36), pour faire sortir le gaz de dessic-
cation à l’atmosphère et comprenant un orifice (92)
dans la ligne (88) de sortie du gaz de dessiccation,
configuré pour augmenter la pression dans la cham-
bre (36).

11. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 1, comprenant en outre une ligne (88) de
sortie de gaz de dessiccation communiquant avec
la chambre (36), pour faire sortir le gaz de dessic-
cation à l’atmosphère et comprenant un courant (92
et 94) réglable dans la ligne (88) de sortie de gaz de
dessiccation, configuré pour régler le débit et la pres-
sion dans la chambre (36).

12. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 1, comprenant en outre des composants
(102, 104, 106, 108, 114, 116 et 118) de désaération
fonctionnant de manière cyclique et communiquant
avec la chambre (36).

13. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 12, dans lequel les composants (102, 104,
106 et 108) de désaération, fonctionnant de manière
cyclique, comprennent une pompe (106) à vide, la
pompe (106) à vide étant configurée pour être utili-
sée lorsqu’il n’y a pas de courant de gaz de dessic-
cation dans la chambre (36).

14. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 12, dans lequel les composants (114, 116
et 118) de désaération, fonctionnant de manière cy-
clique, comprennent un élément (118) à vide à ven-
turi pour induire sélectivement un vide dans la cham-
bre (36).

15. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 1, dans lequel la source d’air (72) de des-

siccation, sous pression positive, est une source de
gaz comprimé.

16. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 1, dans lequel le système (10) forme un sys-
tème (10) de déshydratation de fluide industriel por-
table, accessible par une trappe et configuré pour
être mobile dans une ouverture de trappe de 600
mm.

17. Système de déshydratation de fluide industriel pour
un fluide industriel qui y est soumis suivant la reven-
dication 1, dans lequel le système (10) comprend un
point (140) de levage sur la chambre (36) et des
roues supportant le système (10) pour former un sys-
tème (10) de déshydratation de fluide industriel à
grand débit, portable, accessible par une trappe et
pouvant être chargé manuellement.
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