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(54) AN EXHAUST HOOD COMPRISING AN ELECTROSTATIC FLUID ACCELERATOR

(57) The present invention relates to an exhaust
hood (1) comprising a body (2); an air suction duct (3)
located on the body (2) and allowing an air flow therein
in an air flow direction (X); a high-voltage power supply
(41) disposed on the body (2); and a plurality of electro-
static fluid accelerators (4) located on the air suction
duct (3), each having at least one wire electrode (42)

connected to the high-voltage power supply (41) and
charged with an electrical charge and at least one col-
lecting electrode (43) connected to the high-voltage
power supply (41) and charged with an electrical
charge opposite to that of the wire electrode (42) so as
to generate an electrostatic force between the collect-
ing electrode (43) and the wire electrode (42).
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Description

[0001] The present invention relates to an exhaust
hood wherein an air flow is generated by producing an
ionic wind by means of an electrostatic fluid accelera-
tor.
[0002] In exhaust hoods, an air flow is generally gen-
erated in an air suction duct by means of a radial fan.
The radial fan provides the pressure drop required for
the air flow. However, a high level of noise is generated
during the operation of said radial fan. In addition, due
to the vibrations occurring during the operation of the
radial fan, the user’s perception of quality is adversely
affected. In order to overcome these disadvantages, in
the state of the art, exhaust hoods comprising an elec-
trostatic fluid accelerator are used. The electrostatic
fluid accelerator generates an ionic wind, thereby caus-
ing the molecules in the air to move. The greatest ad-
vantage of using an electrostatic fluid accelerator in-
stead of a radial fan is that, since there are no moving
parts in the ionic wind generation mechanism, the ex-
haust hood operates at low noise levels. However, in
the state of the art applications, the air flow generated
by the electrostatic fluid accelerator is very small. This
leads to a decrease in efficiency. In order to overcome
this disadvantage, in the state of the art applications, a
plurality of electrostatic fluid accelerators are placed
along the air flow path. However, even in these applica-
tions, the desired operating efficiency cannot be
achieved. Therefore, there is a need for an exhaust
hood comprising an electrostatic fluid accelerator and
capable of operating efficiently.
[0003] In the state of the art United States Patent
Application No. US2010089240A1, an exhaust hood
having an electrostatic fluid accelerator is disclosed.
[0004] The aim of the present invention is the realiza-
tion of an exhaust hood wherein an effective air flow is
generated by means of an electrostatic fluid accelera-
tor.
[0005] The exhaust hood realized in order to attain
the aim of the present invention, explicated in the first
claim and the respective claims, comprises a body; an
air suction duct located on the body; a high-voltage
power supply; and at least two electrostatic fluid accel-
erators connected to the high-voltage power supply.
The electrostatic fluid accelerator comprises a wire
electrode and a collecting electrode connected to differ-
ent poles of the high-voltage power supply. A diffuser is
provided on the air suction duct. The diffuser com-
prises, in the air flow direction, a first opening having a
first diameter, a second opening having a second dia-
meter greater than the first diameter, and at least one
first side wall extending in a conical form between the
first opening and the second opening. One of the elec-
trostatic fluid accelerators is positioned on the first
opening and the other is positioned on the second
opening. By means of the diffuser, as the flow proceeds
from the first opening toward the second opening, the

static pressure is increased and the air flow velocity is
decreased due to the increase in diameter. As a result
of this, the air reaching the second opening is enabled
to be moved more efficiently in the air flow direction by
the electrostatic fluid accelerator by means of the ionic
wind effect. Thus, by using the electrostatic fluid accel-
erator, the air is drawn efficiently in the air flow direc-
tion.
[0006] In an embodiment of the present invention,
the diffuser comprises, in the air flow direction, a third
opening located after the second opening and having a
third diameter greater than the second diameter. The
diffuser further comprises a second side wall extending
in a conical form between the second opening and the
third opening. At least one electrostatic fluid accelerator
is positioned on the third opening. By means of the
second side wall, as the flow proceeds from the second
opening toward the third opening, the static pressure is
increased and the air flow velocity is decreased due to
the increase in diameter. As a result of this, the air
reaching the third opening is enabled to be moved
more efficiently in the air flow direction by the electro-
static fluid accelerator by means of the ionic wind ef-
fect. Thus, by using the electrostatic fluid accelerator,
the air is drawn efficiently in the air flow direction. In
different versions of the embodiment, more than three
openings and electrostatic fluid accelerators positioned
on each opening are used. In the air flow direction,
each opening has a diameter greater than that of the
preceding opening. Thus, the electrostatic fluid accel-
erator is enabled to be operated more efficiently as the
flow progresses in the air flow direction.
[0007] In another embodiment of the present inven-
tion, the second diameter is at least 20% greater than
the first diameter. When the second diameter is at least
20% greater than the first diameter, the air delivered
from the first opening toward the second opening by
the electrostatic fluid accelerator positioned on the first
opening is delivered to the electrostatic fluid accelera-
tor positioned on the second opening at a suitable velo-
city. Thus, by ensuring that the air is delivered to the
electrostatic fluid accelerator on the second opening at
a suitable initial velocity and at a suitable static pres-
sure, the ionic wind generated by the electrostatic fluid
accelerator moves the air efficiently in the air flow direc-
tion.
[0008] In another embodiment of the present inven-
tion, the third diameter is at least 20% greater than the
second diameter. When the third diameter is at least
20% greater than the second diameter, the air delivered
from the second opening toward the third opening by
the electrostatic fluid accelerator positioned on the sec-
ond opening is delivered to the electrostatic fluid accel-
erator positioned on the third opening at a suitable ve-
locity. Thus, by ensuring that the air is delivered to the
electrostatic fluid accelerator on the third opening at a
suitable initial velocity and at a suitable static pressure,
the ionic wind generated by the electrostatic fluid accel-
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erator moves the air efficiently in the air flow direction.
[0009] In another embodiment of the present inven-
tion, a first additional air inlet opening is provided be-
tween the first opening and the second opening. Addi-
tional ambient air is enabled to enter the diffuser
through the first additional air inlet opening. Thus, by
increasing the amount of air flowing between the first
opening and the second opening within the diffuser, the
air flow velocity is reduced.
[0010] In another embodiment of the present inven-
tion, a second additional air inlet opening is provided
between the second opening and the third opening.
Additional ambient air is enabled to enter the diffuser
through the second additional air inlet opening. Thus,
by increasing the amount of air flowing between the
second opening and the third opening within the diffu-
ser, the air flow velocity is reduced.
[0011] In another embodiment of the present inven-
tion, the diffuser is connected to an exhaust flue of the
air suction duct by means of a nozzle. An air outlet
opening arranged at the end of the nozzle connected
to the exhaust flue has a diameter smaller than the
diameter of the third opening arranged at the end of
the nozzle connected to the diffuser. Thus, the air is
enabled to be accelerated in the air flow direction.
Furthermore, the air is enabled to be directed smoothly
in the air flow direction.
[0012] In another embodiment of the present inven-
tion, the collecting electrode comprises a plurality of
rods in cylindrical form. The rods are preferably manu-
factured from aluminum. The rods preferably have a
diameter of 6 mm. The rods are preferably positioned
at intervals of 10 millimeters from each other. Thus, it is
ensured that the electrostatic fluid accelerator is oper-
ated efficiently and the air flow within the diffuser is
obstructed as little as possible.
[0013] In another embodiment of the present inven-
tion, the wire electrode and the collecting electrode of
the electrostatic fluid accelerator positioned on the first
opening are spaced apart by a first distance. The wire
electrode and the collecting electrode of the electro-
static fluid accelerator positioned on the second open-
ing are spaced apart by a second distance. The second
distance is at least 10% greater than the first distance.
As the distance between the collecting electrode and
the wire electrode increases, the ion movement be-
tween the electrodes accelerates. Thus, an air flow that
is faster between the second opening and the third
opening than between the first opening and the second
opening is obtained.
[0014] In another embodiment of the present inven-
tion, the wire electrode and the collecting electrode of
the electrostatic fluid accelerator positioned on the third
opening are spaced apart by a third distance. The third
distance is at least 10% greater than the second dis-
tance. Thus, an air flow that is faster between the third
opening and the air outlet opening than between the
second opening and the third opening is obtained. Con-

sequently, the air flow velocity is enabled to be in-
creased in a controlled manner at each stage of the
diffuser.
[0015] By means of the present invention, an exhaust
hood is realized, wherein the air flow in the air suction
duct is generated effectively and efficiently by means of
the electrostatic fluid accelerator and the diffuser.
[0016] The exhaust hood realized in order to attain
the aim of the present invention is illustrated in the
attached figures, where:

Figure 1 - is the perspective view of the exhaust
hood related to an embodiment of the present in-
vention.
Figure 2 - is the bottom perspective view of the
exhaust hood related to another embodiment of
the present invention.
Figure 3 - is the schematic view of the exhaust
hood related to another embodiment of the present
invention.
Figure 4 - is the schematic view of the exhaust
hood related to another embodiment of the present
invention.
Figure 5 - is the schematic view of the detail A in
Figure 4.

1. Exhaust hood
2. Body
3. Air suction duct
4. Electrostatic fluid accelerator

41. High-voltage power supply
42. Wire electrode
43. Collecting electrode

5. Diffuser

51. First opening
52. Second opening
53. Third opening
54. First side wall
55. Second side wall
56. First additional air inlet opening
57. Second additional air inlet opening

6. Nozzle
61. Air outlet opening
X. Air flow direction

[0017] The exhaust hood (1) comprises a body (2);
an air suction duct (3) located on the body (2) and
allowing an air flow therein in an air flow direction (X);
a high-voltage power supply (41) disposed on the body
(2); and a plurality of electrostatic fluid accelerators (4)
located on the air suction duct (3), each having at least
one wire electrode (42) connected to the high-voltage
power supply (41) and charged with an electrical
charge and at least one collecting electrode (43) con-
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nected to the high-voltage power supply (41) and
charged with an electrical charge opposite to that of
the wire electrode (42) so as to generate an electro-
static force between the collecting electrode (43) and
the wire electrode (42). The high-voltage power supply
(41) is a direct current power supply. The wire electrode
(42) and the collecting electrode (43) are connected to
different terminals of the high-voltage power supply
(41). For example, the wire electrode (42) is charged
with a negative (-) electrical charge, while the collecting
electrode (43) is charged with a positive (+) electrical
charge. As shown in Figures 4 and 5, the collecting
electrode (43) is positioned after the wire electrode
(42) in the air flow direction (X). Due to the high poten-
tial difference between the collecting electrode (43) and
the wire electrode (42), ion movement occurs from the
wire electrode (42) toward the collecting electrode (43).
While moving from the wire electrode (42) toward the
collecting electrode (43), the ions collide with neutrally
charged ambient air molecules, thereby generating an
air flow, also referred to as ionic wind, and causing the
air molecules to move in the air flow direction (X).
[0018] The exhaust hood (1) of the present invention
comprises a diffuser (5) arranged on the air suction
duct (3), wherein the diffuser (5) has a first opening
(51) having a first diameter and configured to receive
one of the electrostatic fluid accelerators (4); a second
opening (52) arranged after the first opening (51) in the
air flow direction (X), having a second diameter greater
than the first diameter and configured to receive an-
other electrostatic fluid accelerator (4); and at least
one first side wall (54) extending from the first opening
(51) toward the second opening (52) so as to guide the
air from the first opening (51) toward the second open-
ing (52) and extending in a conical form that expands,
at least partially, from the first opening (51) toward the
second opening (52). Preferably, the first opening (51)
and the second opening (52) are circular. One of the
electrostatic fluid accelerators (4) is arranged on the
first opening (51) along the first opening (51). Another
one of the electrostatic fluid accelerators (4) is ar-
ranged on the second opening (52) along the second
opening (52). As shown in Figures 3 and 4, the second
opening (52) has a diameter greater than that of the
first opening (51). The first side wall (54) extending
between the first opening (51) and the second opening
(52) directs the air flowing in the air flow direction (X)
toward the electrostatic fluid accelerator (4) located on
the second opening (52). Thus, as the flow proceeds
from the first opening (51) toward the second opening
(52), the static pressure is increased and the air flow
velocity is decreased. Hence, the operating efficiency
of the electrostatic fluid accelerator (4) is increased.
Furthermore, consequently, oil molecules contained in
the air flowing in the air flow direction (X) are enabled to
adhere to the collecting electrode (43) by means of the
ionic wind effect, enabling the air to be cleaned without
the need for an oil filter.

[0019] In an embodiment of the present invention,
the exhaust hood (1) of the present invention com-
prises the diffuser (5) that has a third opening (53) ar-
ranged after the second opening (52) in the air flow
direction (X), having a third diameter greater than the
second diameter and configured to receive another
electrostatic fluid accelerator (4); and at least one sec-
ond side wall (55) extending from the second opening
(52) toward the third opening (53) so as to guide the air
from the second opening (52) toward the third opening
(53) and extending in a conical form that expands, at
least partially, from the second opening (52) toward the
third opening (53). As shown in Figures 3 and 4, the
third opening (53) has a diameter greater than that of
the second opening (52). The second side wall (55)
extending between the second opening (52) and the
third opening (53) directs the air flowing in the air flow
direction (X) toward the electrostatic fluid accelerator
(4) located on the third opening (53). Thus, as the flow
proceeds from the second opening (52) toward the third
opening (53), the static pressure is increased and the
air flow velocity is decreased. Thus, the air reaches the
electrostatic fluid accelerator (4) located on the third
opening (53) at a more suitable velocity, thereby in-
creasing the operating efficiency of the electrostatic
fluid accelerator (4) on the third opening (53).
[0020] In another embodiment of the present inven-
tion, the exhaust hood (1) comprises the second dia-
meter that is at least 1.2 times greater than the first
diameter. Thus, the air is enabled to be delivered to
the electrostatic fluid accelerator (4) on the second
opening (52) at an initial velocity and a static pressure
value at which the electrostatic fluid accelerator (4) op-
erates efficiently.
[0021] In another embodiment of the present inven-
tion, the exhaust hood (1) comprises the third diameter
that is at least 1.2 times greater than the second dia-
meter. Thus, the air is enabled to be delivered to the
electrostatic fluid accelerator (4) on the third opening
(53) at an initial velocity and a static pressure value at
which the electrostatic fluid accelerator (4) operates ef-
ficiently.
[0022] In another embodiment of the present inven-
tion, the exhaust hood (1) comprises at least one first
additional air inlet opening (56) arranged between the
first opening (51) and the second opening (52) (Figure
3 and Figure 4). By means of the first additional air inlet
opening (56), more ambient air is enabled to be drawn
into the air suction duct (3), thereby reducing the air
flow velocity within the air suction duct (3). Thus, the
velocity of the air delivered to the second opening (52)
is reduced.
[0023] In another embodiment of the present inven-
tion, the exhaust hood (1) comprises at least one sec-
ond additional air inlet opening (57) arranged between
the second opening (52) and the third opening (53). By
means of the second additional air inlet opening (57),
more ambient air is enabled to be drawn into the air
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suction duct (3), thereby reducing the air flow velocity
within the air suction duct (3). Thus, the velocity of the
air delivered to the third opening (53) is reduced.
[0024] In another embodiment of the present inven-
tion, the exhaust hood (1) comprises a nozzle (6) in the
form of a truncated cone, one end of which is con-
nected to the second side wall (55) and the other end
of which comprises an air outlet opening (61) having a
diameter smaller than the third diameter. The diffuser
(5) is connected to an exhaust flue of the air suction
duct (3) by means of the nozzle (6). Since the diameter
of the air outlet opening (61) is smaller than the third
diameter, the nozzle (6) has a truncated conical form
that narrows from the third opening (53) toward the air
outlet opening (61). Thus, the air flow velocity of the air
flowing within the nozzle (6) is increased.
[0025] In another embodiment of the present inven-
tion, the exhaust hood (1) comprises the collecting
electrode (43) having a plurality of rods with a cylindri-
cal form. Thus, the collecting electrode (43) can be
more easily positioned within the diffuser (5) so as not
to obstruct the air flow. As shown in Figure 2, the plur-
ality of rods are positioned at intervals on the first open-
ing (51), the second opening (52), and the third open-
ing (53). In another embodiment of the present inven-
tion, the exhaust hood (1) comprises a second distance
in the air flow direction (X) between the wire electrode
(42) and the collecting electrode (43) of the electro-
static fluid accelerator (4) positioned on the second
opening (52), said second distance being at least 1.1
times greater than a first distance in the air flow direc-
tion (X) between the wire electrode (42) and the collect-
ing electrode (43) of the electrostatic fluid accelerator
(4) positioned on the first opening (51). The distance
between the wire electrode (42) and the collecting elec-
trode (43) determines the maximum voltage that can be
applied without electrical breakdown (air ionization and
spark formation). As the distance increases, higher vol-
tages can be applied to the respective electrodes (42,
43). A higher voltage and a greater distance allow the
ions to travel a longer acceleration path, thereby en-
abling them to gain higher velocity and momentum.
Since the second distance is greater than the first dis-
tance, the air flow from the second opening (52) toward
the third opening (53) is conveyed at a higher velocity
in the air flow direction (X).
[0026] In another embodiment of the present inven-
tion, the exhaust hood (1) comprises a third distance in
the air flow direction (X) between the wire electrode
(42) and the collecting electrode (43) of the electro-
static fluid accelerator (4) positioned on the third open-
ing (53), said third distance being at least 1.1 times
greater than the second distance. Thus, the air flow
from the third opening (53) toward the air outlet open-
ing (61) is conveyed at a higher velocity in the air flow
direction (X).
[0027] By means of the present invention, an exhaust
hood (1) is realized, wherein an air flow is generated

efficiently within the air suction duct (3) by means of
electrostatic fluid accelerators (4) positioned at specific
stages of the diffuser (5).

Claims

1. An exhaust hood (1) comprising a body (2); an air
suction duct (3) located on the body (2) and allow-
ing an air flow therein in an air flow direction (X); a
high-voltage power supply (41) disposed on the
body (2); and a plurality of electrostatic fluid accel-
erators (4) located on the air suction duct (3), each
having at least one wire electrode (42) connected
to the high-voltage power supply (41) and charged
with an electrical charge and at least one collecting
electrode (43) connected to the high-voltage power
supply (41) and charged with an electrical charge
opposite to that of the wire electrode (42) so as to
generate an electrostatic force between the collect-
ing electrode (43) and the wire electrode (42),
characterized by a diffuser (5) arranged on the air
suction duct (3), wherein the diffuser (5) has a first
opening (51) having a first diameter and configured
to receive one of the electrostatic fluid accelerators
(4); a second opening (52) arranged after the first
opening (51) in the air flow direction (X), having a
second diameter greater than the first diameter
and configured to receive another electrostatic fluid
accelerator (4); and at least one first side wall (54)
extending from the first opening (51) toward the
second opening (52) so as to guide the air from
the first opening (51) toward the second opening
(52) and extending in a conical form that expands,
at least partially, from the first opening (51) toward
the second opening (52).

2. An exhaust hood (1) as in Claim 1, characterized
by the diffuser (5) that has a third opening (53) ar-
ranged after the second opening (52) in the air flow
direction (X), having a third diameter greater than
the second diameter and configured to receive an-
other electrostatic fluid accelerator (4); and at least
one second side wall (55) extending from the sec-
ond opening (52) toward the third opening (53) so
as to guide the air from the second opening (52)
toward the third opening (53) and extending in a
conical form that expands, at least partially, from
the second opening (52) toward the third opening
(53).

3. An exhaust hood (1) as in Claim 1 or Claim 2,
characterized by the second diameter that is at
least 1.2 times greater than the first diameter.

4. An exhaust hood (1) as in Claim 2 or Claim 3,
characterized by the third diameter that is at least
1.2 times greater than the second diameter.
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5. An exhaust hood (1) as in any one of the above
claims, characterized by at least one first addi-
tional air inlet opening (56) arranged between the
first opening (51) and the second opening (52).

6. An exhaust hood (1) as in any one of Claims 2 to 5,
characterized by at least one second additional
air inlet opening (57) arranged between the second
opening (52) and the third opening (53).

7. An exhaust hood (1) as in any one of Claims 2 to 6,
characterized by a nozzle (6) in the form of a
truncated cone, one end of which is connected to
the second side wall (55) and the other end of
which comprises an air outlet opening (61) having
a diameter smaller than the third diameter.

8. An exhaust hood (1) as in any one of the above
claims, characterized by the collecting electrode
(43) having a plurality of rods with a cylindrical
form.

9. An exhaust hood (1) as in any one of the above
claims, characterized by a second distance in the
air flow direction (X) between the wire electrode
(42) and the collecting electrode (43) of the electro-
static fluid accelerator (4) positioned on the second
opening (52), said second distance being at least
1.1 times greater than a first distance in the air flow
direction (X) between the wire electrode (42) and
the collecting electrode (43) of the electrostatic
fluid accelerator (4) positioned on the first opening
(51).

10. An exhaust hood (1) as in Claim 9, characterized
by a third distance in the air flow direction (X) be-
tween the wire electrode (42) and the collecting
electrode (43) of the electrostatic fluid accelerator
(4) positioned on the third opening (53), said third
distance being at least 1.1 times greater than the
second distance.
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