wO 2012/160451 A 1[I I D000 0 RO

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/160451 A1l

29 November 2012 (29.11.2012) WIPO | PCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
F26B 5/00 (2006.01) F26B 25/06 (2006.01) kind of national protection available): AE, AG, AL, AM,
F26B 11/02 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
2 I ional Application Number: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(21) International Application Number: PCT/IB012/05 1445 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
C HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
27 March 2012 (27.03.2012) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
. ) OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
(25) Filing Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(26) Publication Language: English TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: (84) Designated States (uniess otherwise indicated, for every
2011/03702 20 May 2011 (20.05.201 1) ZA kind Of regional pl‘OleCliOl’l available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(71) Applicant (for all designated States except US). DRY- UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
LOGAB INTERNATIONAL PTY (LTD) [ZA/ZA]; 290 TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
Stateway, Bedelia, Welkom (ZA). DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
(72) Inventor; and LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
o
(75) Inventor/Applicant (for US only): SWART, Werner Sy- E}I;/IV IARB’ ﬁgPII\I(EBI;’I\IBJT’DCFT’GC)G’ CL CM, GA, GN, GQ,
brand [ZA/ZA]; 6 President Swart Street, 9670 Bultfon- i ? PET R ’
tein (ZA). Published:
(74) Agents: SPOOR & FISHER et al.; P O Box 454, 0001 —  with international search report (Art. 21(3))
Pretoria (ZA).
(54) Title: APPARATUS FOR USE IN DRYING GRAIN

26

N

/_‘_\

Fig. 1

(57) Abstract: This invention relates to an apparatus for use in the drying of grain and more particularly but not exclusively, to a
grain storage bag having grain drying capabilities. The apparatus comprises an elongate flexible container having an air inlet ar-
rangement and an air outlet arrangement, with the air inlet arrangement being in flow communication with the air outlet arrangement
through an internal volume of the container. The apparatus also includes fluid displacement means for causing airflow from the air
inlet arrangement to the air outlet arrangement.
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APPARATUS FOR USE IN DRYING GRAIN

BACKGROUND TO THE INVENTION

THIS invention relates to an apparatus for use in the drying of grain and
more particularly but not exclusively, to a grain storage bag having grain
drying capabilities.

In the specification the term grain should be interpreted to include a variety
of harvested crops that are found in agriculture, including but not limited to

cereal grains, grain legumes and oilseeds.

Grain drying, as used in this specification, refers to the removal of some of
the moisture from grain by mechanically moving air through the grain after it
has been harvested. Grain in the field dries naturally as the crop matures,
giving up moisture to the air until the grain moisture is in equilibrium with
the moisture in the air. However, grain often needs to be dried even further
after harvesting before it can be delivered to the market. If no drying facility

is available the harvesting process may come to a standstill, which in turn
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adversely influences production cost and the planting of a next batch of

crop.

A number of grain drying methods and apparatuses have been proposed in
the past, and include drying floors, bin-type dryers, drying wagons and
drying cribs and solar dryers. However, these methods all have
disadvantages associated therewith, including the high capital cost of the
drying facilities, the complicated nature of some of the drying facilities, and

the limited control associated with some of the drying facilities.

It is accordingly an object of the invention to provide an apparatus for use in

drying grain that will, at least partially, alleviate the above disadvantages.

It is also an object of the invention to provide an apparatus for drying grain

which will be a useful alternative to existing grain drying facilities.

SUMMARY OF THE INVENTION

According to the invention there is provided an apparatus for use in drying
grain, the apparatus including:
an elongate flexible container suitable for receiving grain, the
container being at least partially sealable once grain has been
introduced therein;
the container having an air inlet arrangement, and an air outlet
arrangement, with the air inlet arrangement being in flow
communication with the air outlet arrangement through an internal
volume of the container; and
fluid displacement means for facilitating airflow from the air inlet

arrangement to the air outlet arrangement.



WO 2012/160451 PCT/IB2012/051445

There is provided for the flexible container to be in the form of an elongate
cylindrical container, and for the air inlet arrangement and the air outlet

arrangement to be located towards opposing sides of the container.

The air inlet arrangement may be in the form of a header that extends
adjacent a side of the container, the header having at least one inlet that is
in flow communication with the fluid displacement means, and a plurality of
outlets that are in flow communication with the internal volume of the

container.

Preferably, a longitudinal axis of the elongate container is horizontal, and

the header is substantially parallel to the longitudinal axis of the container.

The air inlet arrangement may be located at a distal zone of the header,
and may alternatively be located at a proximal zone of the header. There is

also provided for the air inlet arrangement to include a plurality of inlets.

The outlets of the air inlet arrangement may be defined by a plurality of
apertures in the header that overlie corresponding apertures in the sidewall

of the container.

The air outlet arrangement may be in the form of a plurality of apertures
provided in a sidewall of the container opposite the sidewall where the inlet

arrangement is located.

In another embodiment, the air outlet arrangement may be in the form of a
collecting header that extends adjacent a side of the container opposite the
side where the air inlet arrangement is located, the header having a
plurality of inlets which are in flow communication with the internal volume
of the container, and an outlet which is in flow communication with the
environment. The inlets of the air outlet arrangement may be defined by a
plurality of apertures in the header that overlie corresponding apertures in

the sidewall of the container.
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There is provided for the container to be in the form of an elongate bag,

and more particularly a polymeric silo bag.

The air displacement means is preferably in the form of a fan.

A heater may also be provided to heat the air being displaced into the

container.

A further embodiment of the invention provided for the air inlet arrangement
to be in the form of a plurality of air inlet pipes extending longitudinally into
the container, and for the air -outlet arrangement to be defined by one or

more apertures provided in an upper wall of the container.

The air inlet pipes may include apertures in sidewalls thereof, which
apertures are in flow communication with an internal volume of the
container. Open ends of the pipes may be in flow communication with a

fluid displacement means.

A still further embodiment of the invention provides for the air inlet
arrangement to be in the form of a plurality of air supply pockets located
below the container, the air supply pockets having inlets that are in flow
communication with a fluid displacement means, and outlets that are in flow

communication with an internal volume of the container.

Inflatable lifting pockets may be provided in-between air supply pockets,

and will serve to displace the bottom wall of the container upwardly.

According to a further aspect of the invention there is provided a method of
drying grain, the method including:
providing an elongate flexible container suitable for receiving grain,

the container being at least partially sealable once grain has been
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introduced therein, and the container having an air inlet
arrangement, and an air outlet arrangement, with the air inlet
arrangement being in flow communication with the air outlet
arrangement through an internal volume of the container,

filling the container with grain; and

inducing airflow from the air inlet arrangement to the air outlet

arrangement.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the invention is described by way of a non-

limiting example, and with reference to the accompanying drawings in

which:

Figure 1 is a cross-sectional end view of the apparatus in
accordance with one embodiment of the invention;

Figure 2 is a cross-sectional plan view of the apparatus of
Figure 1; and

Figures 3a to 3c are schematic illustrations of a number of alternative

inlet configurations for the apparatus of Figures1 and
2.

DETAILED DESCRIPTION OF INVENTION

Referring to the drawings, in which like numerals indicate like features, a
non-limiting example of an apparatus for drying grain in accordance with

the invention is generally indicated by reference numeral 10.



WO 2012/160451 PCT/IB2012/051445

With reference to figures 1 and 2, the apparatus 10 comprises a container
20, which is in the form of an elongate flexible bag, which is made of a
suitable polymeric material. The container is similar to storage bags
already known in the trade, and which are sometimes referred to as silo
bags. The detail design of the bag, as well as the loading and unloading of

theses bags are not relevant to the invention.

The container 20 is cylindrical in nature, and comprises a continuous
sidewall. For the purposes of clarity, reference will however be made to a
first end 21, a second end 22, a first sidewall 23, a second sidewall 24, a
bottom wall 25 and an upper wall 26. The container differs from similar
containers found in industry, in that a plurality of inlet apertures 27 are
provided in the first sidewall 23, and a plurality of outlet apertures 28 are
provided in the second sidewall 24. The apertures on each side is aligned
in a linear configuration, and a centerline through the apertures are

generally parallel to a longitudinal axis of the container.

An air inlet arrangement 30 is provided adjacent the first sidewall 23 of the
container 20. The air inlet arrangement 30 is in the form of an elongate
tubular header 31 that extends along at least part of the length of the
container 10. The header 31 has at least one inlet 32 which is in flow
communication with a fluid displacement means 50, which is typically in the
form of a fan. The inlet(s) can be closed off when there is no air flow
through the system, so as to prevent the unwanted ingress of moisture and
contaminants. The inlet configuration may differ, and is described in more
detail below. A plurality of outlets 33 are provided in a sidewall of the
header 31, and are configured and dimensioned to overlie the inlet
apertures 27 provided in the container, thus bringing the header in flow

communication with an internal volume of the container 10.

An air outlet arrangement 40 is provided adjacent the second sidewall 24 of
the container 20. The air outlet arrangement 40 is also in the form of an

elongate tubular header 41 that extends along at least part of the length of
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the container 10. The header 41 has at least one outlet 42 which is in flow
communication with the environment. The outlet(s) can be closed off when
there is no air flow through the system, so as to prevent the unwanted
ingress of moisture and contaminants. A plurality of inlets 43 are provided
in a sidewall of the header 41, and are configured and dimensioned to
overlie the outlet apertures 28 provided in the container, thus bringing the

header in flow communication with an internal volume of the container 10.

In use, the container 10 will be loaded with grain 11 to be dried and stored.
The inlet 32 of the air inlet arrangement 30 will be opened, as will the outlet
42 of the air outlet arrangement 40, so as to define a flow passage from the
air inlet arrangement 30 through the internal volume of the container 20 and
into the outlet arrangement 40. When the fan 50 is activated, dry air will be
forced through the container 20, and more particularly will be forced past
the grain 11 inside the container. The air may be ambient air, but may also
be heated by way of a heater (not shown). The air flow will result in the
removal of moisture from the grain in a convective manner. Once a desired
dryness has been achieved the fan 50 will be stopped, and the inlet 32 of
the inlet arrangement 30, as well as the outlet 42 of the outlet arrangement

40 will be closed.

A number of inlet configurations are shown in Figures 3a to 3¢, and entails
an inlet at one distal end (Figure 3a), an inlet at a proximal zone (Figure 3b)
which will also entail the use of a distribution plenum 51, and a plurality of

inlets along the length of the header (figure 3c).

In is envisaged that the container may first be filled with grain, and that the
air inlet arrangements will only be mounted on and secured to the container

after the container has been filled with grain.

It is foreseen that other configurations may also be used to achieve the
same result, which is to dry grains in an elongate flexible container. For

example, the inlet arrangement may be in the form of a plurality of
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perforated pipes that extends longitudinally into the container, and which
are located towards a bottom zone of the container. In this case the outlet
arrangement will be at the top of the container, resulting in air flow in a
vertical, upwardly direction. In a further example, the inlet arrangement
may be in the form of a number of air supply pockets located immediately
below the container, and which supply air through apertures in the
container that corresponds with openings in the air supply pockets. In this
embodiment it will be necessary to lift the bag and its contents in order to
prevent the air supply pockets from collapsing, and lifting pockets will
therefore be provided. The lifting pockets will not have outlets, thus

enabling them to be inflated and to act as lifting cushions.

It will be appreciated that the above is only one embodiment of the
invention and that there may be many variations without departing from the

spirit and/or the scope of the invention.
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CLAIMS:

1. An apparatus for use in drying grain, the apparatus including:

an elongate flexible container suitable for receiving grain, the
container being at least partially sealable once grain has been
introduced therein;

the container having an air inlet arrangement, and an air outlet
arrangement, with the air inlet arrangement being in flow
communication with the air outlet arrangement through an
internal volume of the container; and

fluid displacement means for facilitating airflow from the air inlet

arrangement to the air outlet arrangement.

2. The apparatus of claim 1 in which the flexible container is in the
form of an elongate cylindrical container, and in which the air inlet
arrangement and the air outlet arrangement are located towards

opposing sides of the container.

3. The apparatus of claim 1 or claim 2 in which the air inlet
arrangement is in the form of a header that extends adjacent a side
of the container, the header having at least one inlet that is in flow
communication with the fluid displacement means, and a plurality of
outlets that are in flow communication with an internal volume of the

container.

4. The apparatus of claim 3 in which a longitudinal axis of the elongate
container is horizontal, and the header is substantially parallel to the

longitudinal axis of the container.

5. The apparatus of claim 3 or claim 4 in which the outlets of the air
inlet arrangement are defined by a plurality of apertures in the
header that overlie corresponding apertures in the sidewall of the

container.
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6. The apparatus of any one of the preceding claims in which the air
outlet arrangement is in the form of a collecting header that extends
adjacent a side of the container opposite the side where the air inlet
arrangement is located, the header having a plurality of inlets which
are in flow communication with the internal volume of the container,

and an outlet which is in flow communication with the environment.

7. The apparatus of claim 6 in which the container is in the form of an

elongate flexible bag.

8. The apparatus of claim 7 in which the container is in the form of a

polymeric silo bag.

9. The apparatus of any one of the preceding claims in which the fluid

displacement means is in the form of a fan.

10. The apparatus of any one of the preceding claims including a heater

for heating the air being displaced into the container.

11. The apparatus of claim 1 in which the air inlet arrangement is in the
form of a plurality of air inlet pipes extending longitudinally into the
container, and in which the air outlet arrangement is defined by one

or more apertures provided in an upper wall of the container.

12. The apparatus of claim 11 in which the air inlet pipes include
apertures in sidewalls thereof, which apertures are in flow

communication with an internal volume of the container.

13. The apparatus of claim 1 in which the air inlet arrangement is in the
form of a plurality of air supply pockets located below the container,
the air supply pockets having inlets that are in flow communication
with a fluid displacement means, and outlets that are in flow

communication with an internal volume of the container.
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14. The apparatus of claim 13 in which inflatable lifting pockets are
provided in-between air supply pockets, and serve to displace the

bottom wall of the container upwardly.

15. The apparatus of claim 1 substantially as herein described with

reference to the accompanying figures.

16. A method of drying grain including the steps of:

providing an elongate flexible container suitable for receiving
grain, the container being at least partially sealable once
grain has been introduced therein, the container having an
air inlet arrangement, and an air outlet arrangement, with the
air inlet arrangement being in flow communication with the
air outlet arrangement through an internal volume of the
container;

filling the container with grain; and

inducing airflow from the air inlet arrangement to the air

outlet arrangement.
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