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(57)  The present invention relates to a pollutant re-
moving device and an oblique single air curtain range
hood using the device. The rear side of the range hood
is adjacent to a wall and the range hood includes an air
blow device and a suction device. The air blow device
has an elongated air blow slot that is provided in front of
a counter top and through which air is blown upward. The
suction device is located above the counter top and in-
cludes an elongated suction opening that is connected
with a suction machine to produce upward suction force.
The elongated suction opening is parallel to the elongat-

ed air blow slot in a way that the elongated suction open-
ing is above and spaced from the elongated air blow slot
toward the wall. By means of the operation of the suction
machine, an oblique air curtain that is nearly two-dimen-
sional is formed between the elongated suction opening
and the elongated air blow slot. The gas or harmful gas
located between the oblique air curtain and the wall can
be sucked via the elongated suction opening. Conse-
quently, the escape of pollutants is decreased and the
ability against interference of sucking harmful gas result-
ed from ambient air turbulence can be enhanced.
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Description
Field of the invention

[0001] The present invention relates to a device for
removing gas, vapor, particulate, or mixed type pollut-
ants, and more particularly, to a range hood generating
an oblique air curtain above a counter top so as toremove
pollutants between the oblique air curtain and a wall.

Background of the invention

[0002] Generally, kitchens, laboratories or dust facto-
ries generate gas with grease particles or toxic gases
that are harmful to the people in the sites and pollutes
the surroundings.

[0003] Take a conventional kitchen hood as an exam-
ple. As shown in Fig.12, the hood 10 is fixed to an un-
derside of the cabinet 15 in which a pipe 12 is received.
The pipe 12 guides the gas sucked by the hood from the
cook ware and expels the gas out of the kitchen. The
cabinet 15 is connected with other cabinet 16 on the wall
14 to which the hood 10 is connected and the other wall
13 that is perpendicular to the wall 14 is in contact with
a side of the hood 10. The oven 18 is installed in the
counter top 17 and includes two burners 19. The counter
top 17 is connected on the top of yet another cabinet 20.
The hood 10 includes two suction fans 11 which are lo-
cated above the burners 19 so as to suck the gas from
the cookware into the hood 10 and the gas can be ex-
pelled outside the kitchen via the pipe 12.

[0004] The conventional range hoods 10 used in kitch-
ens are similar to canopy hoods that are used in working
sites. As shown in Fig.13, the upward speed of the gas
flow decreases quickly with the increase of the downward
distance beneath the suction face. At the distance further
than about 1.5 times of the diameter of the suction open-
ing, the upward velocity becomes negligibly small and
the suction force would not be large enough to draw ef-
fectively the gas. Therefore, the effective suction dis-
tance beneath the canopy hood is generally within about
1.5times of the diameter of the suction opening. Besides,
because of the characteristics of the suction flow field of
the canopy hoods, the gas flow can easily be affected by
drafts such as the air flows generated from fans, air con-
ditioning device, people walking by, opening or closing
doors or windows, and so forth. When such interference
airflow exists, as shown in Fig. 14, the flow field beneath
the canopy hood would be modified drastically and the
capture zone will become an area like the half-oval en-
closed in a dividing streamline. The larger the ratio of the
interference air flow speed to the suction speed presents,
the smaller the capture zone becomes. When this situa-
tion happens, the grease particles, toxic gases, or pol-
lutants originally generated under the hood are extremely
tentative to be dispersed to the environment and there-
fore are more easily attached to the wall and inhaled by
the users. One of the most intuitive ways to avoid occur-
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ring this situation is to install the canopy hood as low as
possible towards the position of the pollutants. In practi-
cal applications, however, the hood cannot be installed
too low because movements and operations of cook
wares or apparatus by hands or tools in the room between
the table top and the canopy hood are commonly re-
quired. Because that the draft currents generated by
fans, air conditioning device, people walking by, opening
or closing doors or windows almost exists around the
hood all the time, the conventional hood therefore can
hardly have satisfied performance.

[0005] Fig.15 shows an improved rang hood wherein
three cross-flow fans 21 are installed on the front side,
left side, and right side of the oven to provide three up-
ward-issuing slot jets. This design is aimed to use the
three cross-flow fans 21 cooperated with the back wall
14 to reduce the negative effects of the draft currents
generated in the environment. However, because the ar-
eaabovethe ovenis enclosed by the three jets generated
by the three fans 21 and the back wall 14, the pollutants
around the lower portion of the enclosed area would
presentunsteady, chaotic flow motions with violent three-
dimensional tumbling and swirling vortices. The reason
why this arrangement would inevitably induce instability
of flow is the unbalanced mass and momentum conser-
vation laws. The induced turbulent dispersion would
therefore reduce the efficiency of pollutant removal
through the canopy hood installed at a distance above
the oven. Because the residence time of the grease par-
ticles and pollutants staying around the area above the
oven becomes much longer due to the vortical motion of
the flow, it becomes very dangerous when the draft cur-
rents pass over, that is, the high-concentration grease
particles and pollutants accumulated in that area may be
dispersed by the cross flow. Besides, the chaotic motions
of the vortical flow structures induced by the three cross-
flow fans may affect the flames of the burners, e.g., drift
or extinguishment of flames, and reduce the burning ef-
ficiency.

[0006] As mentioned above, conventional kitchen
hoods cannot effectively remove the gas as a result of
the poor fluid dynamics of the airflow generated by the
conventional kitchen hoods.

Summary of the invention

[0007] One object of the presentinvention is to provide
a gaseous, vapor, particulate, or mixed type pollutant re-
moving device including an elongate air blow slot provid-
ed at one side of a counter top and an elongate suction
device that is laterally above and parallel to the elongate
air blow slot. Consequently, an oblique air curtain can be
formed to eliminate pollutants (such as the gaseous, va-
por, or particulate type pollutants) generated between
the oblique single air curtain and a wall in order to de-
crease gas escape and enhance the ability against the
inference resulted from ambient air turbulence.

[0008] Anotherobject of the presentinventionis to pro-
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vide an oblique single air curtain range hood having an
elongate air blow slot located in front of a counter top at
the back of which is disposed with a wall. Besides, an
elongate suction opening is provided obliquely above the
elongate air blow slot. By this arrangement, the compen-
sation air is naturally provided into the capture zone from
two "open sides" of the air curtain so that the flow field
would behave more like "two-dimensional" although in
strict sense it is not. The three-dimensional, unsteady
tumble and swirl vortical flows would not appear so that
the pollutants generated between the air curtain and the
wall can be effectively sucked by the elongate suction
device located at a distance above the counter top and
the influences on the flames can be reduced.

[0009] In order to achieve the objects mentioned
above, the present invention provides a pollutant remov-
ing device, which comprises an air blow device and a
suction device and the back of which is placed adjacent
to a wall. The air blow device is provided with an elongate
air blow slot that is located in front of the pollutant dis-
charge outlet of a counter top and through which air is
blown upward. The suction device is located above the
counter top and includes an elongate suction opening
that is connected with a suction machine, where the elon-
gate suction opening is parallel to the elongate air blow
slot in a way that the elongate suction opening is above
and spaced from the elongate air blow slot toward the
wall.

[0010] The presentinvention also provides an oblique
single air curtain range hood, which comprises an air
blow device and a suction device and the back of which
is adjacent to a wall. The air blow device is provided with
an elongate air blow slot that is located on a counter top
and in frontof an oven, where air is blown upward through
the slot. The suction device is located above the counter
top and includes an elongate suction opening that is con-
nected with a suction machine, where the elongate suc-
tion opening is parallel to the elongate air blow slot in a
way that the elongate suction opening is above and
spaced from the elongate air blow slot toward the wall.
[0011] Accordingly, when the suction machine is op-
erated, air can be drawn in by the elongate suction open-
ing and blown through the elongate air blow slot to form
a nearly two dimensional oblique air curtain, so that gas
escape is decreased and the ability against the inference
resulted from ambient air turbulence is enhanced.
[0012] The present invention will become more obvi-
ous from the following description when taken in connec-
tion with the accompanying drawings that show, for pur-
poses of illustration only, a preferred embodiment in ac-
cordance with the present invention.

Brief description of the drawings

[0013] Figs.1A-1C show the basic theory used in the
pull-push air curtains of the present invention;

[0014] Fig.2is aside view to show the pollutant remov-
ing device of the present invention;
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[0015] Fig.3 shows the flow field results of the embod-
iment of the pollutant removing device of the present in-
vention tested by laser Doppler velocimeter (LDV).
[0016] Figs.4-6 are sectional views showing three dif-
ferent embodiments of the pollutant removing device of
the present invention.

[0017] Figs.7 is a schematic view showing an embod-
iment of an oblique single air curtain range hood of the
present invention in use.

[0018] Fig.8 shows the results of capture efficiencies
by using a large upright board to simulate drafts gener-
ated by fan, air conditioner, or walk-by of people for both
of the hood of the present invention and the conventional
hood.

[0019] Figs.9isaschematicview showinganotherem-
bodiment of the oblique single air curtain range hood of
the present invention in use.

[0020] Fig. 10 shows the oil collection device used in
the hood of the present invention.

[0021] Fig. 11 shows a cross sectional view of the con-
nection of the oil collection device and the hood of the
present invention.

[0022] Fig. 12 shows a conventional range hood.
[0023] Fig. 13 shows the non-dimensional upward ve-
locity on central axis under hood opening when tested
by laser Doppler velocimeter.

[0024] Fig. 14 shows the capture zone of a conven-
tional hood subject to influence of cross draft when tested
by laser Doppler velocimeter.

[0025] Fig. 15 shows the conventional range hood with
left, right and front upward-blowing jets.

Detailed description of the preferred embodiment

[0026] Figs. 1A-1C show the hand sketches of the sim-
plified flow fields associated to a planar jet, a suction slot,
and a combination of the jet and the suction slot, respec-
tively. As shown in Fig. 1A, a jet 50 is ejected from a
nozzle 51 from the left to the right. During the evolution
process the environmental air nearby the jet 50 would be
entrained inward through the jet boundary. The jet 50
therefore will expand outward in the downstream area.
The fashion of expansion will depend on the character-
istic regimes of Reynolds number. Downstream the noz-
zle 51 within a distance about 80 nozzle diameters, the
momentum conservation is usually observed. The jet
may expand, break up and disperse quickly after a dis-
tance about 100~150 nozzle diameters downstream the
nozzle 51. During the evolution processes of the jet 50,
continuous exchanges of momentum, mass, and heat
happen between the jet 50 and the nearby environmental
air. As shown in Fig. 1 B, a suction slot 53 draws air from
the left to the right. The air flows around the suction slot
53 are denoted by reference 52. The active suction area
is located within a downstream distance from the suction
slot 53 to about only 1.5 times diameters of the suction
slot 53, as mentioned previously. Individual use of the jet
usually leads to early dispersion and individual use of the



5 EP 2 175 204 A1 6

suction slot usually leads to poor suction capability at the
distance beyond the effective suction range. As shown
inFig. 1C,whenajet50 and asuction slot53 are arranged
face to face at a distance, the flow field in-between the
two physical devices varies with the suction strength pro-
vided by the suction slot 53 and the Reynolds number of
the jet issued from the nozzle 51. If the factors mentioned
above are properly adjusted, the poor suction capability
of the individual suction slot beyond the effective suction
range and the early dispersion characteristics of the in-
dividual jet can be improved by the interaction between
the jet and the suction which is called the push-pull effect.
As this happens, an air curtain which can resist the in-
terference of side drafts to some levels can be estab-
lished.

[0027] As shown in Fig. 2, a preferable embodiment
of the pollutant removing device of the present invention
comprises an air blow device 6 and a suction device 61
and the back thereof is adjacent to a wall 69. The air blow
device 6 is provided with an elongate air blow slot 63 that
is located in front of the pollutant discharge outlet 64 of
a counter top 6’ and through which air is blown upward.
The suction device 61 is located above the counter top
6’ andincludes an elongate suction opening 60. The elon-
gate suction opening 60 forms a suction portfacing down-
ward and is connected with a suction machine (not shown
in this figure) for drawing in air. Besides, the elongate
suction opening 60 is parallel to the elongate air blow slot
63 in a way that the elongate suction opening 60 is above
and spaced from the elongate air blow slot 63 toward the
wall. In practice, the elongate suction opening 60 can be
formed by aligning plural suction holes.

[0028] A rectangular suction device 61 is located at a
distance from the counter top 6’ and two curved flanges
62 extend from two sides of the elongate suction opening
60 of the suction device 61. The upward-blowing jets is-
sued from the elongate air blow slot 63 located at the
front end of the counter top 6’ associated with the upward-
drawing suction flow induced by the elongate suction
opening 60 form the upward inclined air curtain 65 as
shown in Figs.3, so that the air between the air curtain
65 and the wall 69 can be pushed smoothly upward and
vented outside through the elongate suction opening 60.
The two sides above the counter top 6’ are left open or
equipped with grids or porous boards through which the
compensation air can be naturally provided into the area
between the oblique single air curtain 65 and the wall 69
as shown in Fig.3, so that the air flows are steady.
[0029] When in practice, a flange 62 at one side of the
elongate suction opening 60 extending toward the wall
69 can be a flat plate and one side of the flat plate is
against the surface of the wall. The flange 62 can also
include a fixing plate 621 and a telescopic plate 622 as
shown in Fig.4. The fixing plate 621 extends from one
side of the elongate suction opening 60 toward the wall
69. The telescopic plate 622 is able to be extended or
retracted relative to the fixing plate 621 to make the space
between the suction device 61 and the wall 69 exposed
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or enclosed.

[0030] Moreover, as shown in Fig.5, the air is blown
from the elongate air blow slot 63 in a direction 631 that
is preferably toward the wall 69 and is tilted relative to
the counter top at an angle of 6°.

[0031] Inpractice, as shown in Fig.6, another elongate
airblow slot 66 can be provided atthe back of the pollutant
discharge outlet 64 of the counter top 6, that is, be pro-
vided between the elongate air blow slot 63 and the wall
69. Consequently, the two elongate air blow slots 63, 66
are provided at the front and the back of the pollutant
discharge outlet 64 of the counter top 6’ in a parallel man-
ner and air can be blown upward through these slots 63,
66.

[0032] As shown in Fig.7, an oblique single air curtain
range hood, which uses a pollutant removing device and
the back of which is adjacent to a wall 82, is disclosed.
The range hood comprises an air blow device 7 and a
suction device 70. The air blow device 7 is provided with
an elongate air blow slot 80 that is located in front of an
oven 79 of a counter top 77 and air is blown upward
through the elongate air blow slot 80. The suction device
70 is located above the counter top 77 and includes an
elongate suction opening 81 that is connected with a suc-
tion machine 72. The elongate suction opening 81 is par-
allel to the elongate air blow slot 80 in a way that the
elongate suction opening 81 is above and spaced from
the elongate air blow slot 80 toward the wall. In practice,
the elongate suction opening 81 can be a grid having
plural suction holes.

[0033] Thesuctiondevice 70includes an elongate suc-
tion opening 81 which forms a suction opening facing
downward and two flanges 71 extend from two sides of
the elongate suction opening 81. The suction device 70
is located at a certain height from a pedestal 78 so as to
provide an upward suction force. The elongate suction
opening 81 is connected with a suction machine 72 that
is located in the cabinet 75 above the pedestal 78 so as
to reduce noise. The pipe 721 is opened to outside of the
room or is connected to a filter/oil-separation device/oil-
collection device that brings the pollutant out of the room.
Besides, two flanges 71 extend from the two sides of the
elongate suction opening 81 of the suction device 70.
The air blow device 7 is located at the front end of the
ovens 79 of the pedestals 78 on the counter top 77. In
practice, the air blow device 7 is an elongate air blow
groove that is in communication with a blower and the
blower is co-operated with the suction machine 72. Be-
sides, the air blow device 7 also can be a cross flow fan
that is co-operated with the suction machine 72 to form
an upward-blowing air jet.

[0034] By the upward-blowing air jet issued from the
air blow device 7 installed at the front end of the oven 79
combined with the upward suction flow generated by the
suction device 70 that has the elongate suction opening
81, an oblique single air curtain flow structure can be
formed to prevent the pollutant from escaping from the
capture area and effectively prevent the grease particles
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from attaching on the wall 82 at the back of the pedestal
78. Besides, the two sides above the counter top 77 are
opened so that air can be sucked into the area between
the single oblique air curtain and the wall to feed the
suction action. By this way, the flow field can maintain
nearly "two-dimensional." The two sides above the coun-
ter top 77 may have porous boards or grids to allow the
air be drawn into the area between the single oblique air
curtain and the wall 82 with small flow resistance and
vented outside through the elongate suction opening 81.
[0035] AsshowninFig.7,thetracergas methodisused
to examine the capture efficiencies of the present inven-
tion and the conventional range hood. The suction device
is installed at different distances from the counter top and
a large upright board swings at 0.35 m/s to simulate air
flows generated by fan, or air conditioner or by people
walking by the counter. Pure SFg gas is provided at con-
stant flow rate by a gas releasing device placed on the
counter top. The velocity and concentration of the SFg
are detected at a remote cross section of the suction
pipe. The capture efficiency, which is defined as the flow
rate of SFg passes through the suction pipe divided by
the flow rate of pure SFg released from the gas releasing
device, can be calculated. The result is disclosed in Fig.
8. Obviously, the single oblique air curtain range hood
has much higher capture efficiency than that of the con-
ventional range hood. The ability for reducing the inter-
ference by the reference flows of the range hood of the
present invention is much higher than that of the conven-
tional range hood.

[0036] Inpractice, as shownin Fig.9, another elongate
air blow slot 80’ can be provided at the back of the oven
79 of the counter top 77, that is, provided between the
elongate air blow slot 80 and the wall 82. Consequently,
the two elongate air blow slots 80, 80’ are provided at
the front and the back of the oven 79 of the counter top
77 in a parallel manner and air can be blown upward
through these slots 80, 80'.

[0037] Figs.10 and 11 show an oil collection device 9
that is detachably connected to the elongate suction
opening 81 of the suction device 70 so as to collect the
oil flowing along insides of the elongate suction opening
81.

[0038] Whenin practice, the elongate suction opening
81 protrudes a little from the flanges 71 and faces down-
ward. The oil collection device 9 is a rectangular box with
an open top and includes a base board 91 from which a
first side panel 92, a first upright board 93, a second up-
rightboard 94 and a second side panel 95 extend upward.
Afilter 96 is connected to the base board 91. Afirst space
97 is defined between the first side panel 92, the first
upright board 93 and the base board 91, and a second
space 98 is defined between the second side panel 95,
the second upright board 94 and the base board 91. Two
support plates 99 are located above the filter 96 and con-
nected between the first and second upright boards 93,
94.

[0039] Whenpushingthe oil collectiondevice 9 upward

10

20

25

30

35

40

45

50

55

to engage with the elongate suction opening 81, the first
and second side panels 92, 95 are engaged with two
outsides of the elongate suction opening 81. When the
gas containing pollutants are sucked and passed through
the filter 96, the oil mist may be condensed into grease
particles and attach on the insides of the elongate suction
opening 81. The condensed grease will flow along the
insides of the suction device 70 by the effect of gravity
and drop into the first and second spaces 97, 98. The
grease collected in the first and second spaces 97, 98
can be cleaned by removing the oil collection device 9
from the elongate suction opening 81.

[0040] While we have shown and described the em-
bodiment in accordance with the present invention, it
should be clear to those skilled in the art that further em-
bodiments may be made without departing from the
scope of the present invention.

Claims

1. A pollutant removing device, the back of which is
adjacent to a wall, comprising: an air blow device
having an elongate air blow slot that is located in
front of a pollutant discharge outlet of a counter top
and through which air is blown upward; and

a suction device located above the counter top
and including an elongate suction opening that
is connected with a suction machine, where the
elongate suction opening is parallel to the elon-
gate air blow slot in a way that the elongate suc-
tion opening is above and spaced from the elon-
gate air blow slot toward the wall, so that an ob-
lique air curtain that is nearly two-dimensional
is formed between the elongate suction opening
and the wall when the suction machine is oper-
ated to decrease gas escape and enhance the
ability against the inference resulted from ambi-
ent air turbulence.

2. The device as claimed in claim 1 further including
another elongate air blow slot that is parallel to the
elongate air blow slot, located at the rear of the pol-
lutant discharge outlet of the counter top, and
through which air is blown upward.

3. Thedeviceasclaimedin claim 1or 2 furtherincluding
a flange that is extended from one side of the elon-
gate suction opening toward the wall.

4. The device as claimed in claim 3, wherein the flange
includes a fixing plate and a telescopic plate; the
fixing plate is extended from one side of the elongate
suction opening and the telescopic plate is able to
be extended or retracted relative to the fixing plate.

5. The device as claimed in claim 1 or 2, wherein the
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direction in which the air is blown from the elongate
air blow slot is toward the wall and is tilted relative
to the counter top.

A oblique single air curtain range hood, which uses
a pollutant removing device and the back of which
is adjacent to a wall, comprising:

an air blow device that is provided with an elon-
gate air blow slot that is located on a counter top
and in front of an oven, where air is blown up-
ward through the slot; and

a suction device located above the counter top
and including an elongate suction opening that
is connected with a suction machine, where the
elongate suction opening is parallel to the elon-
gate air blow slot in a way that the elongate suc-
tion opening is above and spaced from the elon-
gate air blow slot toward the wall, so that an ob-
lique air curtain that is nearly two-dimensional
is formed between the elongate suction opening
and the wall when the suction machine is oper-
ated to decrease gas escape and enhance the
ability against the inference resulted from ambi-
ent air turbulence.

The oblique single air curtain range hood as claimed
in claim 6 further including another elongate air blow
slot that is parallel to the elongate air blow slot, lo-
cated at the rear of the pollutant discharge outlet of
the counter top, and through which air is blown up-
ward.

The oblique single air curtain range hood as claimed
in claim 6 or 7 further including a flange that is ex-
tended from one side of the elongate suction opening
toward the wall.

The oblique single air curtain range hood as claimed
in claim 8, wherein the flange includes a fixing plate
and a telescopic plate; the fixing plate is extended
from one side of the elongate suction opening and
the telescopic plate is able to be extended or retract-
ed relative to the fixing plate.

The oblique single air curtain range hood as claimed
in claim 6 or 7, wherein the direction in which the air
is blown is toward the wall and is tilted relative to the
counter top.

The oblique single air curtain range hood as claimed
in claim 6 or 7, wherein the air blow device is a cross
flow fan that is co-operated with the suction machine.

The oblique single air curtain range hood as claimed
in claim 6 or 7 further including a blower that is in
communication with the elongate air blow slot and
co-operated with the suction machine.
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13.

14.

The oblique single air curtain range hood as claimed
in claim 6 or 7 further including an oil collection device
that is in detachable connection with the elongate
suction opening of the suction device.

The oblique single air curtain range hood as claimed
in claim 13, wherein the oil collection device is a rec-
tangular box with an opening on the top thereof and
includes a base board from which a first side panel,
a first upright board, a second upright board, and a
second side panel extend upward, where a filter is
provided on the base board, a first space is defined
between the first side panel, the first upright board,
and the base board while a second space is defined
between the second side panel, the second upright
board, and the base board, and the first and second
side panels are engaged with outside of the elongate
suction opening so that the oil on the wall inside the
elongate suction opening drips into the first and sec-
ond spaces.
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