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SPECIFICATION
TITLE: CRYOGENIC FLUIDIZED BED FREEZER WITH GAS FLOW PATH

BACKGROUND

[0001] The present embodiments relate to fluidized bed freezers for food

products.

[0002] Known cryogenic fluidized bed freezers utilize blowers to pressurize a
bed of the freezer, and to provide gas flow to drive heat transfer from the product
to the gas. The known blowers are offset to a side of the fluidized bed zone of
the freezer. The blowers force the gas downward, where the gas impacts and is
driven across the floor of the freezer whereupon the gas then impacts a sidewall
of the freezer to then be turned upward and through the fluid bed belt
transporting the product. Unfortunately, the plurality of turns that the gas is
required to make causes the gas flow and therefore the gas velocity to vary
dramaticaily throughout the fluid bed belt length and width. In order to reduce
this variation, baffles are positioned below the bed, but this baffle placement
causes pressure drop in the freezer and therefore, more power is required to

drive the blowers to maintain acceptable heat transfer rates.

[0003] An additional problem is that fluidization velocity is limited to no more
than approximately 1000 feet per minute (1000'/min.) in order o prevent and at
least minimize product carry-over into the blower zone when peak velocities are

used.
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SUMMARY OF THE INVENTION

[0004] There is provided herein a cryogenic freezer apparatus embodiment
which includes a housing; a fluidized bed belt movable within the housing; a
shroud positioned within the housing for providing a zone above the belt, the
shroud angled outward from the belt within the housing; and a least one blower
positioned within the housing in fluid communication with the zone and centrally

located above the zone and the shroud.

[0005] There is also provided herein a method embodiment of moving
cryogenic gas to a fluidized bed belt in a freezer which includes shrouding a zone
within the freezer having a first pressure above the belt; positioning at least one
blower centrally located above the zone and the belt; directing a flow of cryogenic
gas from the at least one blower to an underside of the belt at a second pressure
greater than the first pressure; and moving the flow of cryogenic gas through the

belt into the zone.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] Fora more complete understanding of the present invention, reference
may be had to the following description of exemplary embodiments considered in

connection with the accompanying drawing Figure, of which:

[0007] The Figure shows a cryogenic fluidized bed freezer with gas flow path

embodiment of the present invention.

)
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DETAILED DESCRIPTION OF THE INVENTION

[0008] Before explaining the inventive embodiments in detail, it is to be
understood that the invention is not limited in its application to the details of
construction and arrangement of parts illustrated in the accompanying drawings,
if any, since the invention is capable of other embodiments and being practiced
or carried out in various ways. Also, it is to be understood that the phraseology
or terminology employed herein is for the purpose of description and not of

limitation.

[0008] In the following description, terms such as a horizontal, upright,
vertical, above, below, beneath and the like, are to be used solely for the purpose
of clarity iflustrating the invention and should not be taken as words of limitation.
The drawings are for the purpose of illustrating the invention and are not

intended to be to scale.

{0010] An improved flow pattern can be seen in the attached schematic of the
Figure for the present cryogenic fluidized bed freezer apparatus embodiment 10
that will provide a more even and uniform gas flow and velocity to the bed by
placing the blowers centered and directly above the fluid bed zone. Such an
arrangement provides higher fluid bed velocities in the bed by doubling cross-
sectional area above the fluid bed zone and therefore, reducing by one half (1/2)
a velocity in the zone which will prevent product carry-over, prevent lower
pressure drop throughout the system and thereby reduce specific blower power

and improving system efficiency.

[0011] The cryogenic fluidized bed freezer 10 of the present embodiments
includes a housing 12, a fluidized bed belt 14 with a width (‘BW”) of 1 x BW, and
a shroud 16 attached above the belt that angles outward 17 at fifteen degrees
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(15°) on both sides of the belt to a width of 2 x BW in order to provide a zone 18
above the belt wherein a velocity of one-half (14) that of the velocity through the
fluidized bed belt in order to prevent carry-over of food product into the blower

area.

[0012] Blowers 20 are mounted centrally above the fluidized bed shroud 16,
so that half of the flow generated is sent to each side of the fluidized bed
providing a substantially constant velocity throughout the bed length and width.
An inner surface 22 of the housing 12 also directs the gas flow 22 to an
underside 24 of the belt 14.

[0013] A belt divider 26 and gas flow guide 28 are mounted below the fluid
bed belt 14 to provide uniform and constant gas flow and velocity across the fluid

bed zone.

{0014] Anocther embodiment of the apparatus includes the beit comprising a
first width within the housing, and the zone comprises a second width within the

housing greater than the first width.

[0015] Ancther embodiment of the apparatus includes the second width is

twice as wide as the first width.

[0016] Another embodiment of the apparatus includes the shroud angled
outward fifteen degrees (15°) from the belt.

[0017] Another embodiment of the apparatus further includes a divider
positioned below the belt for guiding gas flow to the beit,
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[0018] Another embodiment of the apparatus includes the housing comprising
an inner surface having a construction which directs gas flow within the housing

to an underside of the belt.

[0019] Ancther embodiment of the method further includes reducing a

velocity of the flow upon the flow entering into the zone from the belt.

[0020] Another embodiment of the method further includes comprising angling
outward the flow upon entry into the zone for the reducing of the velocity of the

flow.

[0021] Another embodiment of the method further includes directing the flow
of cryogenic gas with an interior surface of the freezer toward the underside of
the belt.

[0022] Another embodiment of the method further includes dividing the flow of
the cryogenic gas at the underside of the belt before moving the flow through the
belt.

[0023] Another embodiment of the method includes the moving the flow of the
cryogenic gas through the belt is at a substantially constant velocity throughout a
length and width of the belt.

[0024] It will be understood that the embodiments described herein are merely
exemplary, and that a person skilled in the art may make variations and
modifications without departing from the spirit and scope of the invention. All
such variations and modifications are intended to be included within the scope of
the invention as described and claimed herein. It should be understood that the
embodiments described above are not only in the alternative, but can be

combined.
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CLAIMS

What is claimed is:

1. A cryogenic freezer apparatus, comprising:

a housing;

a fluidized bed belt movable within the housing;

a shroud positioned within the housing for providing a zone above the belt, the

shroud angled outward from the belt within the housing; and

a least one blower positioned within the housing in fluid communication with the

zone and centrally located above the zone and the shroud.

2. The apparatus of claim 1, wherein the belt comprises a first width within
the housing, and the zone comprises a second width within the housing greater
than the first width.

3. The apparatus of claim 2, wherein the second width is twice as wide as
the first width.
4. The apparatus of claim 1, wherein the shroud is angled outward fifteen

degrees (15°) from the belt.

5. The apparatus of claim 1, further comprising a divider positioned below

the belt for guiding gas flow to the belt.
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6. The apparatus of claim 1, wherein the housing comprises an inner surface
having a construction which directs gas flow within the housing to an underside
of the belt.

7. A method of moving cryogenic gas to a fluidized bed belt in a freezer,

comprising:

shrouding a zone within the freezer having a first pressure above the belt;

positioning at least one blower centrally located above the zone and the belt;

directing a flow of cryogenic gas from the at least one blower to an underside of

the belt at a second pressure greater than the first pressure; and

moving the flow of cryogenic gas through the belt into the zone.

8. The method of claim 7, further comprising reducing a velocity of the flow

upon the flow entering into the zone from the belt.

9. The method of claim 8, further comprising angling outward the flow upon

entry into the zone for the reducing of the velocity of the flow.

10.  The method of claim 7, further comprising directing the flow of cryogenic

gas with an interior surface of the freezer toward the underside of the belt.

11.  The method of claim 7, further comprising dividing the flow of the
cryogenic gas at the underside of the belt before moving the flow through the
belt.
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12.  The method of claim 7, wherein the moving the flow of the cryogenic gas
through the belt is at a substantially constant velocity throughout a fength and
width of the belt.
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