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(54) Steam dispersion system for cargo containers, a cargo shipping system and a method of 
conditioning liquid cargo in a container therewith

(57) A cargo shipping system (10) is provided with a
steam dispersion system (12), a cargo carrier (14) and
a shipping container (16). The steam dispersion system
(12) may include a manifold (18) and a plurality of steam
diffusers (22) for expelling steam into the shipping con-

tainer (16) in order to heat the entire surface area of the
cargo carrier (14) substantially, instantaneously and
completely in order to heat a liquid cargo within the cargo
carrier (14). Methods of making and using the steam dis-
persion system (12) are also provided.
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Description

BACKGROUND OF THE DISCLOSURE

[0001] Various systems and procedures are used to
transport liquids in bulk quantities. For instance, reusable
thermoplastic tanks for use in shipping containers are
available from Powertex Inc. of Houston, Texas, as de-
scribed in U.S. Patent Application Serial Number 11
/737,651.
[0002] When shipping fluids or viscous cargo in tanks
through colder environments, the fluids may begin to
change state, freeze, solidify, congeal, or harden thereby
making unloading of the cargo difficult. Attempts have
been made to heat cargo to ease discharge and unload-
ing but known methods often are inefficient or are cum-
bersome and time consuming to employ.
[0003] What is needed in the cargo shipping industry
is a system for conditioning cargo temperatures that is
cost effective and easy to manufacture, install and use.

BRIEF SUMMARY OF THE DISCLOSURE

[0004] The present disclosure is directed in general to
systems and methods of conditioning cargo tempera-
tures within transport tanks or containers. The compo-
nents of the systems are simple to manufacture, install
and use.
[0005] For example, in one embodiment according to
the present disclosure, a steam dispersion system for
conditioning liquid cargo in a container is provided, which
may include a steam generator for generating steam. The
steam dispersion system may also include a diffuser in
communication with the steam generator. The diffuser
may be positioned around, under and/or in proximity to
a container carrying a liquid cargo. The diffuser may have
a plurality of apertures therethrough for expelling the
steam into the container and about the liquid cargo to
adjust a temperature of the cargo to facilitate unloading
the cargo from the container. A permeable sheet may be
positioned between the diffuser and the cargo to help
with temperature regulation and to protect the cargo con-
tainer from heat damage and/or wear.
[0006] The diffuser of the exemplary steam dispersion
system may have a first end and a second end. The first
end and the second may be connected to the distribution
junction to expel the steam from the apertures. One or
more diffusers may be placed between the container and
the cargo.
[0007] The steam dispersion system may also include
a distribution junction for directing the steam to the dif-
fuser. The steam generator and the diffuser may be con-
nected to the distribution junction.
[0008] The steam dispersion system may also include
a thermoplastic tank for carrying the liquid cargo.
[0009] In another embodiment according to the disclo-
sure, a cargo shipping system may include a first con-
tainer and a second container positioned in the first con-

tainer. The second container may contain a liquid cargo.
The cargo shipping system may include a steam disper-
sion system with a diffuser located in the first container
in proximity to the second container. The diffuser may
have a plurality of apertures formed in the diffuser for
expelling steam into the first container and around the
second container to adjust a temperature of the liquid
cargo. A permeable sheet may be placed between the
steam dispersion system and the second container.
[0010] In this aspect of the disclosure, one or more
diffusers may be placed between the first container and
the second container. A steam generator may be provid-
ed for generating steam and a distribution junction may
be provided for directing steam to the diffusers. The
steam generator may be in communication with the dif-
fusers to control the rate and flow of the steam from the
diffusers.
[0011] In another aspect of the disclosure, a method
of conditioning liquid cargo in a container may include
positioning a steam dispersion system in a first container;
loading a second container into the first container, the
second container holding a liquid cargo proximate the
steam dispersion system; and directing a quantity of
steam through the steam dispersion system to expel the
steam into the first container about the second container
to adjust a temperature of the liquid cargo.
[0012] According to the exemplary method, the steam
dispersion system may include one or more vents for
venting the steam into the first container. One or more
of the vents may be adjustable. Furthermore, a pressure
regulator may be adjusted to regulate flow rate and pres-
sure of the steam.
[0013] A sheet may be placed between the steam dis-
persion system and the second container according to
this aspect of the disclosure.
[0014] The method may include off-loading the liquid
cargo when the temperature reaches an optimal level.
[0015] According to another aspect of the disclosure,
a cargo shipping system may include a steam dispersion
system including a wicking sheet; a cargo carrier; and a
shipping container. The cargo carrier may be placed with-
in the shipping container and exposed to the steam dis-
persion system such that the steam dispersion system
expels steam about the cargo carrier and the wicking
sheet to heat the contents of the cargo carrier for dis-
charge.
[0016] Additional aspects of the present subject matter
are set forth in, or will be apparent to, those of ordinary
skill in the art from the detailed description herein. Also,
it should be further appreciated that modifications and
variations to the specifically illustrated, referred and dis-
cussed features and elements hereof may be practiced
in various embodiments and uses of the disclosure with-
out departing from the spirit and scope of the subject
matter. Variations may include, but are not limited to,
substitution of equivalent means, features, or steps for
those illustrated, referenced, or discussed, and the func-
tional, operational, or positional reversal of various parts,
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features, steps, or the like. Those of ordinary skill in the
art will better appreciate the features and aspects of such
variations upon review of the remainder of the specifica-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] A full and enabling disclosure of the present
subject matter, including the best mode thereof, directed
to one of ordinary skill in the art, is set forth in the spec-
ification, which makes reference to the appended figures,
in which:

FIGURE 1 is an elevational view of a cargo shipping
system according to an aspect of the dis-
closure, particularly showing a steam dis-
persion system being employed in an in-
tended use environment (some aspects
shown in phantom for clarity);

FIGURE 2 is a partial perspective view of a portion of
the steam dispersion system as in FIG-
URE 1;

FIGURE 3 is a perspective view of a portion of a steam
dispersion system according to another
aspect of the disclosure;

FIGURE 4 is a perspective view of an interior of a ship-
ping container, particularly showing a car-
go carrier positioned within the shipping
container according to another aspect of
the disclosure;

FIGURE 5 is a perspective view of the shipping con-
tainer as in FIGURE 1, particularly show-
ing an intended use of a steam supply hose
and a cargo discharge hose;

FIGURE 6 is a chart showing results of tests of an
embodiment of the steam dispersion sys-
tem according to one aspect of the disclo-
sure; and

FIGURE 7 is another chart showing results of tests of
an embodiment of the steam dispersion
system according to another aspect of the
disclosure.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0018] Detailed reference will now be made to the
drawings in which examples embodying the present sub-
ject matter are shown. The detailed description uses nu-
merical and letter designations to refer to features of the
drawings. Like or similar designations of the drawings
and description have been used to refer to like or similar
parts of various exemplary embodiments.

[0019] The drawings and detailed description provide
a full and written description of the present subject matter,
and of the manner and process of making and using var-
ious exemplary embodiments, so as to enable one skilled
in the pertinent art to make and use them, as well as the
best mode of carrying out the exemplary embodiments.
However, the examples set forth in the drawings and de-
tailed description are provided by way of explanation only
and are not meant as limitations of the disclosure. The
present subject matter thus includes any modifications
and variations of the following examples as come within
the scope of the appended claims and their equivalents.
[0020] Turning now to FIGURE 1, a cargo shipping
system is designated in general by the number 10. The
exemplary cargo shipping system 10 broadly includes a
steam dispersion system 12, a cargo containment unit,
flexitank or cargo carrier 14, and a shipping container 16.
The shipping container 16 has a floor or bottom 46, a
rear wall 48, side walls, 50, 52, a roof 54, and an entryway
56, including doors 58, 60 on either side of the entryway
56. Also shown, the steam dispersion system 12 is po-
sitioned within an interior of the shipping container 16,
and the cargo carrier 14 (shown in phantom for clarity)
is positioned over the steam dispersion system 12 for
reasons which are described in greater detail below.
[0021] Also shown in FIGURE 1, the steam dispersion
system 12 includes a steam distribution junction or man-
ifold 18, which is connected to a steam generator 20 by
way of a supply hose 24. The steam generator 20 may
include a pressure control regulator or valve 21 to control
steam pressure, as described by example operation be-
low. Also shown, the manifold 18 has an input coupling
26, to which the supply hose 24 is connected. The man-
ifold 18 may also include one or more distribution cou-
plings 28, to which respective steam dispersion devices,
dispersing units, or diffusers 22 are connected. Although
the manifold 18 in this example is a metal pipe and the
distribution couplings 28 are metal fittings, these compo-
nents may be formed from other materials and may be
configured in different arrangements. For instance, the
manifold 18 may be rubber tubing and the distribution
couplings 28 may be plastic fittings. See, e.g., FIGURE
3. There also may be fewer or additional distribution cou-
plings 28 than the quantity shown in FIGURE 1. Thus,
the manifold 18 and couplings 28 are not limited to the
exemplary arrangement shown in FIGURE 1.
[0022] FIGURE 1 further shows that the steam diffus-
ers 22 have attachment ends 30 that are connected to
respective receiving or connection ends 29 of the distri-
bution couplings 28. As will be described in greater detail
below, each of the steam diffusers 22 has numerous ap-
ertures or vent openings from which steam is expelled
into the shipping container 16.
[0023] Also shown in FIGURE 1, a permeable cloth,
sheet or layer 36 (shown in phantom for clarity) may be
placed over one or more of the steam diffusers 22 and
between the steam diffusers 22 and the cargo carrier 14.
The permeable sheet 36 may help prolong the life of the
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cargo carrier 14, particularly if the cargo carrier 14 is a
flexible plastic tank, such as a SEALINER® flexitank
product available from Powertex, Inc. Specifically, the
sheet 36 may protect the cargo carrier 14 from heat dam-
age, and being permeable or porous, the sheet 36 does
not entirely block release of steam into the shipping con-
tainer 16, as described by example operation below.
[0024] FIGURE 2 is a detailed view of a portion of the
manifold 18 as shown in FIGURE 1. Here, one of the
distribution couplings 28 of the manifold 18 is connected
to one of the steam diffusers 22 by mating the attachment
or receiving end 30 of the respective steam diffuser 22
to the respective connection end 29 of the distribution
coupling 28. In this example, the receiving ends 29, 30
are screwed together, but may be twist locked together
or snap-fit, one end over the other, etcetera.
[0025] The exemplary arrangement in FIGURE 2 also
shows that the steam diffuser 22 may be made of a coiled
or spiral- or serpentine-wrapped metal that forms a plu-
rality of apertures, gaps, spaces or vent openings 32 be-
tween each coil of metal. In other words, the diffuser 22
may be a continuous, metallic, helically formed device;
however, the diffuser 22 could also be formed from hard-
ened plastic and/or from separate pieces fitted together.
Accordingly, when the steam generator 20 (see FIG-
URES 1 and 5) is activated, steam 34 is supplied from
the manifold 18 into the steam diffuser 22 and is expelled
under pressure from each of the vent openings 32 to fill
the interior of the shipping container 16 with steam 34.
Because the steam 34 is expressed under pressure from
the steam diffuser 22 into the container 16 and is not
merely circulated or pumped through the steam diffuser
22, heating occurs rapidly within the shipping container
16.
[0026] The apertures 32 of the steam diffusers 22
shown in FIGURE 2 may be staggered and may have
different sizes. Alternatively, the apertures 32 may be
evenly spaced. They may be formed over various areas
of the steam diffusers 22, or the apertures 32 may be
formed, for instance, only along sides of the steam dif-
fusers 22 substantially parallel to the floor 46 of the con-
tainer 16 to effect a directional diffusion of the steam 34;
e.g., to direct the steam 34 away from the floor 46 of the
container 16. Additionally, the apertures 32 may be ad-
justable, e.g., changed in size manually, electronically,
or elastomerically by pressure to control the flow of the
steam 34. For instance, one or more of the apertures 32
may be opened, adjusted, or closed, as indicated by dou-
ble headed arrow in the inset of FIGURE 2, to a larger
(or smaller) width, circumference, or the like as shown
by element number 33 to control the flow of the steam
34 and thus the rate of temperature change within the
container 16. By way of further example, steam pressure
may be regulated by the pressure control regulator 21
(see FIGURES 1 and 5). As steam pressure is increased
by adjusting the pressure control regulator 21, the aper-
tures 32 may be expanded elastomerically under pres-
sure to permit more of the steam 34 to discharge from

the apertures 32. Conversely, as the pressure control
regulator 21 decreases steam pressure, the apertures
32 may contract to limit the flow of the steam 34 into the
container 16.
[0027] With reference now to both FIGURES 1 and 2,
in one embodiment according to the disclosure, the floor
46 of the shipping container 16 may be angled. The sheet
36 may be a nonwoven textile to permit some of the steam
34 to condense within its fibers thereby saturating the
sheet 36 with hot water. With assistance from the angled
floor 46 and gravity, the sheet 36 wicks the condensed
steam 34 (in the form of hot water) under the cargo carrier
14 and about the floor 46 thereby heating the floor 46
and increasing the efficiency of the steam dispersion sys-
tem 12. The angled floor 46 may assist the hot water to
weep from the shipping container 16, such as from near
the entryway 56 or other openings in the shipping con-
tainer 16. If the floor 46 is not angled, the sheet 36 may
still wick some of the condensed steam 34 to help effi-
ciencies of the steam dispersion system 12.
[0028] Turning to FIGURE 3, as briefly introduced
above, an alternative manifold 118 may include a steam
input nozzle 126 and a number of nipple-type fittings or
dispersion connectors 128 having respective connection
ends 129. As shown, the exemplary manifold 118 may
be made from a flexible rubber or other elastomeric ma-
terial and may be fitted with the nipple connectors 128.
The connectors 128 may be hardened plastic or another
suitably durable material for receiving attachment ends
of respective steam diffusers (not shown but compare
ends 30 of diffuser 22 in FIGURE 2). In the example
shown in FIGURE 3, the diffuser attachment ends may
be press-fit over the nipples 128. However, it is contem-
plated that the arrangement could be reversed; e.g., the
attachment ends could be formed to press-fit or snap-fit
into the nipples 128. Still other connection arrangements
are possible and are within the scope of the present dis-
closure.
[0029] FIGURES 4 and 5 show the interior of the ship-
ping container 16 with the cargo carrier 14 and the felt
layer 36 positioned on the floor of the container 16. A
gate assembly 38 is positioned to support the cargo car-
rier 14 after it is filled with a liquid cargo.
[0030] FIGURE 5 particularly shows a rear view of the
shipping container 16. As shown, the gate assembly 38
includes an access port 40 through which a discharge
hose 42 is connected to a loading/discharge port 44 of
the cargo carrier 14 (having been filled with cargo relative
to FIGURE 4). More particularly, the supply hose 24 is
shown connected to the steam generator 20, briefly in-
troduced above, leading through the entryway 56 of the
shipping container 16 and is connected with the manifold
18 (compare FIGURE 1). The arrangement shown in
FIGURE 5 provides for the steam 34 to be delivered into
the manifold 18 and released into the environment of the
container 16 to surround the cargo carrier 14.
[0031] Various tests were conducted to determine the
efficacy of the steam dispersion systems according to
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various aspects of the disclosure. In one series of tests
conducted over three days, one embodiment of the sys-
tem produced results as shown in FIGURE 6.
[0032] The test results in FIGURE 6 show that after
about 24 to about 30 hours, the cargo shipping system
10 according to one aspect of the disclosure increased
a temperature of a liquid cargo nearly threefold to a nom-
inal temperature for unloading the liquid cargo.
[0033] As shown most clearly in the test data of FIG-
URE 7, a temperature of the liquid cargo in a flexitank at
about 54° F in an ambient environment of about 20° F
increased to about 130° F at 9 psi of steam pressure
within thirty hours.
[0034] While the present subject matter has been de-
scribed in detail with respect to specific embodiments
thereof, it will be appreciated that those skilled in the art,
upon attaining an understanding of the foregoing may
readily produce alterations to, variations of, and equiva-
lents to such embodiments. Accordingly, the scope of
the present disclosure is by way of example rather than
by way of limitation, and the subject disclosure does not
preclude inclusion of such modifications, variations
and/or additions to the present subject matter as would
be readily apparent to one of ordinary skill in the art.

Claims

1. A steam dispersion system for conditioning liquid
cargo in a container, the steam dispersion system
comprising:

a steam generator for generating steam;
at least one diffuser in communication with the
steam generator, the diffuser being disposed in
a container carrying a liquid cargo, the diffuser
having a plurality of apertures therethrough for
expelling the steam into the container and about
the liquid cargo to adjust a temperature of the
cargo to facilitate unloading the cargo from the
container; and
a permeable sheet interposed between the dif-
fuser and the cargo.

2. The steam dispersion system as in claim 1, wherein
the diffuser has a first end and a second end, the
first end and the second end being connected to the
distribution junction to expel the steam from the ap-
ertures.

3. The steam dispersion system as in claims 1 or 2,
wherein the diffuser optionally is interposed between
the container and the cargo.

4. The steam dispersion system according to any of
the previous claims, further comprising a distribution
junction for directing the steam to the diffuser, the
steam generator and the diffuser being connected

to the distribution junction.

5. The steam dispersion system according to any of
the previous claims, further comprising a tank for
containing the liquid cargo, the tank optionally being
a thermoplastic tank.

6. A cargo shipping system, comprising:

a first container;
a second container disposed in the first contain-
er, the second container holding a liquid cargo;
the steam dispersion system as in Claim 1 in-
cluding a diffuser disposed in the first container
in proximity to the second container, the diffuser
having a plurality of apertures therethrough con-
figured for expelling steam into the first container
and about the second container to adjust a tem-
perature of the liquid cargo; and
a permeable sheet interposed between the
steam dispersion system and the second con-
tainer.

7. The cargo shipping system as in claim 6, further com-
prising a steam generator for generating the steam,
the steam generator being in communication with
the diffuser.

8. The cargo shipping system as in claim 6 or 7, further
comprising a wicking sheet, the second container
being exposed to the steam dispersion system such
that the steam dispersion system expels steam
about the second container and the wicking sheet to
heat the contents of the second container for dis-
charge.

9. A method of conditioning liquid cargo in a container
as claimed in any of claims 1 to 8, comprising:

positioning a steam dispersion system in the first
container;
loading the second container into the first con-
tainer, the second container holding the liquid
cargo proximate the steam dispersion system;
and
directing a quantity of steam through the steam
dispersion system to expel the steam into the
first container about the second container to ad-
just a temperature of the liquid cargo.

10. The method of conditioning liquid cargo in a contain-
er as in claim 9,
wherein the steam dispersion system includes a plu-
rality of vents for venting the steam into the first con-
tainer, each of the vents optionally being adjustable.

11. The method of conditioning liquid cargo in a contain-
er as in claims 9 or 10, further comprising adjusting
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a pressure regulator to regulate the steam.

12. The method of conditioning liquid cargo in a contain-
er as in claims 9, 10 or 11, further comprising inter-
posing a sheet between the steam dispersion system
and the second container.

13. The method of conditioning liquid cargo in a contain-
er as in claims 9, 10, 11 or 12, further comprising off-
loading the liquid cargo when the temperature reach-
es an optimal level.
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