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(54) OIL HEATER

(57) An oil heater (100), comprising: two oil pipes (1)
arranged at intervals vertically; and multiple cooling fins
(2), both ends of the cooling fins (2) being provided on
the two oil pipes (1), separately. An oil way channel in
communication with the two oil pipes (1) is provided in
each cooling fin (2). An air cavity (21) spaced apart from
the oil way channel is provided on at least one side edge
of each cooling fin (2). Each air cavity (21) is provided
with a top air outlet (210). An air inlet (211) is provided
on each side wall of opposite side walls of the air cavity
(21) on a length direction parallel to the oil pipes (1). Each
air inlet (211) is provided with an air guide plate (212) for
introducing the air into the air cavity (21).
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Description

FIELD

[0001] The present disclosure relates to a technical
field of living appliances, in particular to an oil heater.

BACKGROUND

[0002] The current oil heater works by using an electric
heating rod to heat the heat-transfer oil in the metal cavity,
and then the heat-transfer oil with the high temperature
transfers heat to the ambient air through the metal cavity
and the fin on the cavity so as to achieve the user’s pur-
pose of heating. Generally, the higher the temperatures
of the metal cavity and the fin, the better the heat dissi-
pation to the ambient air.
[0003] In the related art, the edge of the fin of the oil
heater generally has a very thin air cavity, the air cavity
is provided with through holes spaced apart from one
another by a certain distance, and the air enters the air
cavity through the through holes. Since the thermal con-
ductivity of the air is much lower than that of the metal
(usually, the stainless steel), the oil heater in the related
art can achieve the purpose of insulating the extreme
edge of the fin from a part of the heat. However, the oil
heater cannot cool the edge of the fin adequately only
by relying on the air insulation design in the air cavity,
and thus the user is still in danger of burns while using
the oil heater.

SUMMARY

[0004] The present disclosure aims to solve one of the
technical problems in the related art at least to some ex-
tent. To this end, the present disclosure proposes an oil
heater capable of increasing a heat dissipation area of
an edge of a fin, increasing a flow intensity of air on an
inner surface and an outer surface of the fin, lowering a
temperature of the edge of the fin, enhancing a heat dis-
sipation capability of the fin, and avoiding the risk that
the user may be burned while using the oil heater.
[0005] The oil heater according to embodiments of the
present disclosure includes: two oil pipes arranged in an
up and down direction and spaced apart from each other;
and a plurality of fins, each fin having two ends disposed
to the two oil pipes respectively, defining an oil passage
therein communicated with the two oil pipes, and having
an air cavity spaced apart from the oil passage in at least
one side edge of the fin. The air cavity has a top air outlet.
In a direction parallel to a length direction of the oil pipe,
each of opposite side walls of the air cavity has an air
inlet, and an air guiding plate is provided at the air inlet
for guiding air into the air cavity.
[0006] In the oil heater according to embodiments of
the present disclosure, by providing the air cavity having
the air inlet and the top air outlet in the edge of the fin,
and also providing the air guiding plate at the air inlet,

the heat dissipation area of the edge of the fin is in-
creased, the flow intensity of the air on the inner surface
and the outer surface of the fin is improved, the temper-
ature of the edge of the fin is reduced, the heat dissipation
capability of the fin is strengthened, and the risk that the
user may be burned while using the oil heater is avoided.
[0007] Preferably, the oil heater further comprises a
bimetallic temperature controller configured to detect a
temperature of a heat-transfer oil, wherein when the tem-
perature of the heat-transfer oil reaches a temperature
set by a user, a power source is turned off.
[0008] According to some embodiments of the present
disclosure, each of the opposite side walls of the air cavity
has a plurality of air inlets, and the plurality of air inlets
are spaced apart from one another in the up and down
direction.
[0009] Optionally, each air guiding plate has a free end
extending into the air cavity.
[0010] Optionally, each air guiding plate has a free end
located outside the air cavity.
[0011] Optionally, each air guiding plate on one side
wall of the air cavity has a free end extending into the air
cavity, and each air guiding plate on the other side wall
of the air cavity has a free end located outside the air
cavity.
[0012] Specifically, a part of the air guiding plate out-
side the air cavity has an extension length less than or
equal to half of a distance between two adjacent air cav-
ities.
[0013] Further, the air guiding plates on the same side
wall are arranged parallel to one another.
[0014] Further, each air guiding plate has an included
angle of 5-15 degrees with respect to a vertical plane.
[0015] Optionally, the plurality of air inlets in one of the
opposite side walls of the air cavity are arranged right
opposite to the plurality of air inlets in the other one of
the opposite side walls of the air cavity in one to one
correspondence along the direction parallel to the length
direction of the oil pipe.
[0016] Optionally, the plurality of air inlets in one of the
opposite side walls of the air cavity are staggered with
the plurality of air inlets in the other one of the opposite
side walls of the air cavity in the up and direction.
[0017] According to some embodiments of the disclo-
sure, both side edges of each fin define the air cavity
therein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 is a front view of an oil heater according to an
embodiment of the present disclosure.
Fig. 2 is a sectional view illustrating a structure of a
fin according to an embodiment of the present dis-
closure.
Fig. 3 is a sectional view illustrating a structure of a
fin according to another embodiment of the present
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disclosure.
Fig. 4 is a sectional view taken along line A-A, illus-
trating an embodiment of an air cavity of the oil heater
illustrated in Fig. 1.
Fig. 5 is a sectional view taken along line A-A, illus-
trating another embodiment of an air cavity of the oil
heater illustrated in Fig. 1.
Fig. 6 is a partial enlarged view of portion A in Fig. 2.
Fig. 7 is a partial enlarged view of portion B in Fig. 3.
Fig. 8 is a partial enlarged view of portion C in Fig. 4.
Fig. 9 is a partial enlarged view of portion D in Fig. 5.
Fig. 10 is a diagram illustrating a comparison be-
tween a temperature distribution curve of an edge
of a fin according to an embodiment of the present
disclosure and a temperature distribution curve of
an edge of a fin in the related art.

[0019] Reference numerals:

oil heater 100;
oil pipe 1; fin 2; air cavity 21; top air outlet 210; air
inlet 211;
air guiding plate 212.

DETAILED DESCRIPTION

[0020] Reference will be made in detail to embodi-
ments of the present disclosure, and examples of the
embodiments are illustrated in the drawings. The embod-
iments described herein with reference to drawings are
explanatory, and intended to explain the present disclo-
sure. The embodiments shall not be construed to limit
the present disclosure.
[0021] In the specification, it should be noted that, rel-
ative terms such as "length", "up", "down", "vertical", "hor-
izontal", "top", "inner", "outer" as well as derivative thereof
should be construed to refer to the orientation or position
as then described or as illustrated in the drawings under
discussion. These relative terms are for convenience of
description and do not require that the present disclosure
be constructed or operated in a particular orientation.
[0022] In addition, terms such as "first" and "second"
are used herein for purposes of description and are not
intended to indicate or imply relative importance or sig-
nificance. Thus, the feature defined with "first" and "sec-
ond" may include at least one this feature explicitly or
implicitly. In the description of the present disclosure, "a
plurality of’ means at least two, such as two or three,
unless specified otherwise.
[0023] In the present disclosure, unless specified or
limited otherwise, the terms "mounted", "connected",
"coupled", "fixed" and variations thereof should be un-
derstood broadly, for example, it may be a fixed connec-
tion, a detachable connection or an integral formation; it
may be a mechanical connection, or it may be an elec-
trical connection or mean communicable with each other;
it may be a direct connection or an indirect connection
through an intermediate medium, and it may be an inter-

nal connection between two elements or an interaction
of two elements, unless explicitly defined otherwise. For
those skilled in the related art, the specific meanings of
the above terms in the present disclosure can be under-
stood on a case-by-case basis.
[0024] An oil heater 100 according to embodiments of
the present disclosure will be described below with ref-
erence to Figs. 1 to 10. Arrows in Figs. 2 to 5 refer to a
flow direction of cold air in an up and down direction.
[0025] As illustrated in Figs. 1-9, the oil heater 100 ac-
cording to embodiments of the present disclosure in-
cludes two oil pipes 1 and a plurality of fins 2.
[0026] The two oil pipes 1 are arranged in the up and
down direction and spaced apart from each other. Both
ends of each fin 2 are disposed to the two oil pipes 1
respectively, and each fin 2 is provided with an oil pas-
sage (not illustrated) communicating with the two oil
pipes 1, that is, the two oil pipes 1 communicate with
each other through the oil passages 20 of the plurality of
fins 2 to form an oil circulation circuit. At least one side
edge of each fin 2 is provided with an air cavity 21 spaced
apart from the oil passage, and the air cavity 21 has a
top air outlet 210. In a direction parallel to a length direc-
tion of the oil pipe 1, each of opposite side walls of the
air cavity 21 has an air inlet 211, and an air guiding plate
212 is provided at the air inlet 211 for guiding air into the
air cavity 21.
[0027] It can be understood that the oil heater 100 fur-
ther includes a heating rod disposed in the oil pipe 1
located below to heat a heat-transfer oil in the oil pipe 1.
Preferably, the oil heater 100 is provided with a bimetallic
temperature controller. When a temperature of the heat-
transfer oil reaches a temperature set by a user, the bi-
metallic temperature controller will automatically turn off
a power supply, thereby improving the safety and relia-
bility of the oil heater 100.
[0028] When the oil heater 100 is powered on, the heat-
transfer oil in the oil pipe 1 located below is heated by
the heating rod, and then the heat-transfer oil having a
high temperature rises to the oil pipe 1 located above
through the oil passages in the plurality of fins 2, so as
to produce an oil path circulation. The oil heater 100 ra-
diates the heat of the heat-transfer oil through peripheral
wall surfaces of the two oil pipes 1 and fins 2, thereby
heating a surrounding space environment, and the air-
cooled heat-transfer oil is lowered to the oil pipe 1 located
below to be heated by the heating rod again, so as to
start a new circulation.
[0029] The cold air outside the oil heater 100 enters
the air cavity 21 via the air guiding plate 212 at the air
inlet 211 of the air cavity 21, and flows out through the
top air outlet 210, that is, an air flow passage is produced
in the air cavity 21 in the edge of the fin 2. During the air
flow, the heat in the edge of the fin 2 is dissipated, thereby
lowering a temperature of the edge of the fin 2.
[0030] It should be noted that since each of the oppo-
site side walls of the air cavity 21 is provided with the air
inlet 211, the air cavities 21 of adjacent two fins 2 on the
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same side are not in contact with each other, such that
an air flow channel is formed between the adjacent two
fins 2, thereby facilitating the cold air outside the oil heater
100 in a horizontal direction to enter a high-temperature
zone between the adjacent fins 2 of the oil heater 100
corresponding to the oil passages through the air flow
channel, and also to circulate and flow between the ad-
jacent fins 2 to exchange heat. Thereby, a contact be-
tween the cold air in the horizontal direction and the edge
of the fin 2 is increased, and a flow intensity of air on an
outer surface of the fin 2 and a heat dissipation effect on
the edge of the fin 2 are improved, thus reducing the
temperature of the edge of the fin 2 and avoiding the risk
that the user may be burned while using the oil heater
100.
[0031] It should be noted that, in the description of the
present disclosure, the "high temperature zone" merely
indicates a temperature of a region of the fin 2 where the
oil passage is provided is higher than that of a region of
the fin 2 where the air cavity 21 is provided, and does
not refer to a specific temperature value. Since the oil
heater 100 according to embodiments of the present dis-
closure is provided with the air cavity 21 in the edge of
the fin 2, an air gap in the edge of the fin 2 of the oil heater
100 according to the embodiments of the present disclo-
sure is expanded, as compared with the oil heater in the
related art, such that a heat dissipation area of the edge
of the fin 2 is increased, which is beneficial to the heat
dissipation of the edge of the fin 2 and hence the tem-
perature of the edge of the fin 2 is reduced.
[0032] The inventors have found through extensive ex-
periments that, as illustrated in Fig. 10, in the oil heater
100 of the present disclosure, the arrangement of the air
inlet 211 where the air guiding plate 212 is provided fa-
cilitates lowering the temperature of the edge of the fin
2. In comparison with the oil heater in the related art, the
temperature of the edge of the fin 2 of the oil heater 100
according to the present disclosure is reduced from an
original over-standard temperature to a temperature in a
range where safety requirements are met, the tempera-
ture drop thereof is up to 20%, and the overall heat dis-
sipation power of the fin 2 is slightly increased by 1%.
[0033] In the oil heater 100 according to embodiments
of the present disclosure, since the air cavity 21 having
the air inlet 211 and the top air outlet 210 is provided in
the edge of the fin 2 and the air guiding plate 212 is pro-
vided at the air inlet 211, the heat dissipation area of the
edge of the fin 2 is increased, the flow intensity of air on
the inner surface and the outer surface of the fin 2 is
improved, and the temperature of the edge of the fin 2 is
reduced, i.e. strengthening the heat dissipation capability
of the fin 2, and avoiding the risk that the user may be
burned while using the oil heater 100.
[0034] According to some embodiments of the present
disclosure, each of the opposite side walls of the air cavity
21 is provided with a plurality of air inlets 211 spaced
apart from one another in the up and down direction. It
can be seen that since the plurality of air inlets 211 are

spaced apart from one another in the up and down di-
rection, the air guiding plates 212 arranged at the plurality
of air inlets 211 also are spaced apart from one another
in the up and down direction, so that the air inlets 211
with a louver structure is formed in the same side wall of
the air cavity 21. In the up and down direction, the cold
air outside the oil heater 100 enters the air cavity 21
through the plurality of air inlet 211 under the guiding of
the air guiding plates 212, thereby increasing the flow of
the external cold air into the air cavity 21, improving the
flow intensity of the air on the inner surface of the fin 2
and also enhancing the cooling rate of the edge of the
fin 2. On the other hand, the plurality of air inlets 211 form
the louver structure, which has a turbulence effect and
allows the air to form turbulence at the air inlet 211, such
that an air boundary layer at the air inlet 211 is destroyed,
thus improving the air convection heat-exchange effi-
ciency near the air inlet 211, enhancing the heat dissi-
pation capacity of the fin 2, and also facilitating the cooling
of the edge of the fin 2. Certainly, it can be understood
that since the air guiding plate 212 has a certain inclina-
tion in the up and down direction, the air guiding plate
212 also has a certain guiding effect on the cold air in
the horizontal direction. Herein, it should be noted that
the horizontal direction refers to a direction in Figs. 2 to
5, and such direction is perpendicular to a paper where
Figs. 2 to 5 are.
[0035] As illustrated in Figs. 2 and 6, according to some
embodiments of the present disclosure, a free end of
each air guiding plate 212 extends into the air cavity 21.
Thus, the air guiding plate 212 can have a guiding effect
on the cold air outside the air cavity 21, and also can
ensure that the user will not touch sharp edges and cor-
ners, thus avoiding the risk that the user may be
scratched, and improving the safety and reliability of the
oil heater 100.
[0036] As illustrated in Figs. 3 and 7, according to some
other embodiments of the present disclosure, the free
end of each air guiding plate 212 is located outside the
air cavity 21. Thereby, the guiding effect of the air guiding
plate 212 on the external cold air can be further improved,
and a flow area of the cold air in the air cavity 21 is en-
sured, thus avoiding a large resistance to the cold air
flowing in the air cavity 21 due to a reduction of the flow
area, and also improving the flow intensity of the air on
the inner surface of the air cavity 21 so as to enhance
the cooling rate of the edge of the fin 2.
[0037] The inventors have found through experiments
that the air guiding plate 212 has a most significant tur-
bulence effect on the cold air at the air inlet 211, when a
part of the air guiding plate 212 outside the air cavity 21
has an extension length less than or equal to half of a
distance between two adjacent air cavities 21. Therefore,
in some preferred examples of the disclosure, the exten-
sion length of the part of the air guiding plate 212 outside
the air cavity 21 does not exceed half of the distance
between the two adjacent air cavities 21.
[0038] As illustrated in Figs. 5 and 9, according further
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embodiments of the present disclosure, the free end of
each air guiding plate 212 on one side wall of the air
cavity 21 extends into the air cavity 21, and the free end
of each air guiding plate 212 on the other side wall of the
air cavity 21 is located outside the air cavity 21. Thereby,
the air guiding effect of the air guiding plate 212 on the
external air can be further improved, and the turbulence
effect of the air guiding plate 212 on the air at the air inlet
211 can be enhanced, thus increasing the air convection
heat-exchange efficiency near the air inlet 211, improving
the heat dissipation capability of the fin 2, and also facil-
itating the cooling of the edge of the fin 2.
[0039] Further, the air guiding plates 212 located on
the same side wall are arranged parallel to one another.
It can be seen that the air guiding plates 212 on the same
side wall have the same included angle with respect to
a vertical plane. Thus, the oil heater 100 has a simple
structure and is easy to manufacture. It is also ensured
that the air guiding plates 212 on the same side wall have
the same turbulence effect on the air at different air inlets
211, such that the flow of the cold air entering the air
cavity 21 through different air inlets 211 is the same, so
as to avoid the cold air from being subjected to the large
resistance while flowing in the air cavity 21, thereby en-
suring the flow intensity of the air on the inner surface of
the air cavity 21, and hence facilitating the cooling of the
edge of the fin 2. Herein, it should be noted that the ver-
tical direction refers to the up and down direction of the
oil heater 100.
[0040] The inventors have found through experiments
that the air guiding plate 212 has the most significant
guiding effect on the external cold air when the included
angle between each air guiding plate 212 and the vertical
plane is between 5 degrees and 15 degrees. Therefore,
in a preferred example of the present disclosure, the in-
cluded angle between each air guiding plate 212 and the
vertical plane ranges from 5 degrees to 15 degrees.
[0041] Optionally, as illustrated in Fig. 2 and Fig. 3, the
plurality of air inlets 211 in one of the opposite side walls
of the air cavity 21 are arranged right opposite to the
plurality of air inlets 211 in the other one of the opposite
side walls of the air cavity 21 in one to one correspond-
ence along the direction parallel to the length direction
of the oil pipe 1. Thus, the oil heater 100 has a simple
structure and is easy to manufacture.
[0042] Optionally, as illustrated in Fig. 4 and Fig. 5, the
plurality of air inlets 211 in one of the opposite side walls
of the air cavity 21 are staggered with the plurality of air
inlets 211 in the other one of the opposite side walls of
the air cavity 21 in the up and direction. It thus can be
seen that, the air inlets 211 of the louver structures in the
opposite side walls of the air cavity 21 are asymmetrically
distributed in the up and down direction, thereby prevent-
ing the cold air flowing in the air cavity 21 from being
subjected to the large resistance at the air inlet 211 of
the louver structure due to the reduction of the flow area
of the air, ensuring the flow intensity of the air on the inner
surface of the fin 2, and also facilitating the cooling of the

edge of the fin 2. It can be understood that extension
directions of the free ends of the air guiding plates 212
on the opposite side walls of the air cavity 21 can be set
according to actual conditions. For example, the free
ends of the air guiding plates 212 on the opposite side
walls of the air cavity 21 may extend into the air cavity
21 at the same time, or may be located outside the air
cavity 21 at the same time. Or, the free ends of the air
guiding plates 212 on one side wall of the air cavity 21
extend into the air cavity 21, and the free ends of the air
guiding plates 212 on the other side wall of the air cavity
21 are located outside the air cavity 21.
[0043] According to some embodiments of the present
disclosure, both side edges of each fin 2 are provided
with the air cavity 21 therein, so that the heat dissipation
area of the fin 2 can be further increased, and the heat
dissipation capability of the fin 2 can be enhanced.
[0044] The structure of the oil heater 100 according to
an embodiment of the present disclosure will be de-
scribed in detail below with reference to Fig. 1, Fig. 5 and
Fig. 9. However, it should be noted that the following
description is merely exemplary, and it is obvious for
those skilled in the related art to combine, replace or mod-
ify the technical solution or some technical features in
the following description, after those skilled in the related
art have read the following technical solution of the
present disclosure, which also falls within the protection
scope claimed by the present disclosure.
[0045] As illustrated in Fig. 1, Fig. 5 and Fig. 9, an oil
heater 100 according to an embodiment of the present
disclosure includes two oil pipes 1 and a plurality of fins 2.
[0046] The two oil pipes 1 are arranged in the up and
down direction and spaced apart from each other. Two
ends of each fin 2 are disposed to the two oil pipes 1
respectively, and each fin 2 is provided with an oil pas-
sage communicating with two oil pipes 1. Both side edges
of each fin 2 are provided with an air cavity 21 spaced
apart from the oil passage.
[0047] Each air cavity 21 is provided with a top air outlet
210. In a direction parallel to a length direction of the oil
pipe 1, each of opposite side walls of each air cavity 21
is provided with seven air inlets 211 spaced apart from
one another in the up and down direction. The air inlets
211 in one of the opposite side walls are staggered with
the air inlets 211 in the other one of the opposite side
walls in the up and down direction.
[0048] An air guiding plate 212 is provided at each air
inlet 211, and each air guiding plate 212 has an included
angle of 10 degrees with respect to the vertical plane.
The free end of each air guiding plate 212 on one side
wall of each air cavities 21 extends into the air cavity 21,
and the free end of each air guiding plates 212 on the
other side wall of each air cavities 21 is located outside
the air cavity 21, in which the part of the air guiding plate
212 located outside the air cavity 21 has an extension
length less than or equal to half of a distance between
the adjacent two air cavities 21.
[0049] Reference throughout this specification to "an
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embodiment," "some embodiments," "one embodiment",
"another example," "an example," "a specific example,"
or "some examples," means that a particular feature,
structure, material, or characteristic described in connec-
tion with the embodiment or example is included in at
least one embodiment or example of the present disclo-
sure. Thus, the appearances of the phrases such as "in
some embodiments," "in one embodiment", "in an em-
bodiment", "in another example," "in an example," "in a
specific example," or "in some examples," in various plac-
es throughout this specification are not necessarily re-
ferring to the same embodiment or example of the
present disclosure. Furthermore, the particular features,
structures, materials, or characteristics may be com-
bined in any suitable manner in one or more embodi-
ments or examples. In addition, it is possible for those
skilled in the related art that various embodiments or ex-
amples described in the specification and features of the
various embodiments or examples may be combined
without departing from each other.
[0050] Although explanatory embodiments have been
illustrated and described, it would be appreciated by
those skilled in the art that the above embodiments can-
not be construed to limit the present disclosure, and
changes, alternatives, and modifications can be made in
the embodiments without departing from spirit, principles
and scope of the present disclosure.

Claims

1. An oil heater, comprising:

two oil pipes arranged in an up and down direc-
tion and spaced apart from each other; and
a plurality of fins, each fin having two ends dis-
posed to the two oil pipes respectively, defining
an oil passage therein communicated with the
two oil pipes, and having an air cavity spaced
apart from the oil passage in at least one side
edge of the fin, the air cavity having a top air
outlet, in a direction parallel to a length direction
of the oil pipe, each of opposite side walls of the
air cavity having an air inlet, and an air guiding
plate being provided at the air inlet for guiding
air into the air cavity.

2. The oil heater according to claim 1, further compris-
ing a bimetallic temperature controller configured to
detect a temperature of a heat-transfer oil, wherein
when the temperature of the heat-transfer oil reach-
es a temperature set by a user, a power source is
turned off.

3. The oil heater according to any one of claims 1-2,
wherein each of the opposite side walls of the air
cavity has a plurality of air inlets, and the plurality of
air inlets are spaced apart from one another in the

up and down direction.

4. The oil heater according to claim 3, wherein each air
guiding plate has a free end extending into the air
cavity.

5. The oil heater according to claim 3, wherein each air
guiding plate has a free end located outside the air
cavity.

6. The oil heater according to claim 3, wherein each air
guiding plate on one side wall of the air cavity has a
free end extending into the air cavity, and each air
guiding plate on the other side wall of the air cavity
has a free end located outside the air cavity.

7. The oil heater according to any one of claims 4-5,
wherein a part of the air guiding plate outside the air
cavity has an extension length less than or equal to
half of a distance between two adjacent air cavities.

8. The oil heater according to claim 3, wherein the air
guiding plates on the same side wall are arranged
parallel to one another.

9. The oil heater according to claim 3, wherein each air
guiding plate has an included angle of 5-15 degrees
with respect to a vertical plane.

10. The oil heater according to any one of claims 3-9,
wherein the plurality of air inlets in one of the opposite
side walls of the air cavity are arranged right opposite
to the plurality of air inlets in the other one of the
opposite side walls of the air cavity in one to one
correspondence along the direction parallel to the
length direction of the oil pipe.

11. The oil heater according to any one of claims 3-9,
wherein the plurality of air inlets in one of the opposite
side walls of the air cavity are staggered with the
plurality of air inlets in the other one of the opposite
side walls of the air cavity in the up and direction.

12. The oil heater according to any one of claims 1-11,
wherein both side edges of each fin define the air
cavity therein.
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