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Ventilation apparatus.

Ventilation apparatus 1 installed in a ceiling structure 3 has a horizontal deflector plate 13 located
below the outlet 6 of a duct 4. The plate 13 has vanes 14 inclined from the vertical at an angle of about
45° and spaced from one another by channels 15 through which air can flow. The deflector plate 13 is
rotatably mounted by bearings 11 around its edge and is driven by an electric motor 20 or turbine 30 to
rotate the deflector plate slowly about a vertical axis so that air is swept about the vertical axis 7.

Fig.1.
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This invention relates to ventilation apparatus of the kind including a deflector mounted in a ceiling struc-
ture at the outlet of an air duct.

Ventilation in many buildings is carried out through ducts extending above the ceiling panels within the
building. Air is expelled from the duct through grills mounted in the ceiling. This can result in poor overall ven-
tilation because of the localised nature of the outlet grills. In particular, regions immediately below the grill may
be draughty whereas regions remote from the grill may be inadequately ventilated. Although the grills can be
provided with angled louvers to deflect airflow, this does not entirely overcome the problem.

It is an object of the present invention to provide improved ventilation apparatus.

According to one aspect of the present invention there is provided ventilation apparatus of the above-
specified kind characterised in that the deflector is mounted for rotation about a vertical axis such that air flow-
ing through the deflector is deflected away from the vertical axis, and that the apparatus includes a drive for
rotating the deflector about the vertical axis so that air emerging from the deflector is swept about the axis as
it is rotated.

The drive may include an electrical motor, which may be mounted axially of the apparatus. Alternatively,
the drive for rotating the deflector may include a turbine driven by air emerging from the duct. The apparatus
preferably includes a plurality of bearings at the outer edge of the deflector. The deflector is preferably a plate
with a plurality of vanes inclined from the vertical and separated from one another by channels through which
air can flow. The vanes may be inclined at an angle of about 45° to the vertical and the deflector may be rotated
at a rate of approximately 10 rpm. The apparatus may include a fan mounted between the deflector and the
outlet of the duct and a heater arranged to heat air emerging from the apparatus.

Ventilation apparatus according to the present invention, will now be described, by way of example, with
reference to the accompanying drawings, in which:

Figure 1 is a simplified sectional side elevation of the apparatus;

Figure 2 is a plan view of the apparatus from above;

Figure 3 is a simplified sectional side elevation of alternative apparatus; and

Figure 4 is a simplified sectional side elevation of a further modified form of the apparatus.

The ventilation apparatus 1 is mounted in a circular opening 2 in a horizontal ceiling panel 3. A duct 4 ex-
tends in a void 5 above the ceiling panel 3 and terminates in an air outlet 6 directed generally vertically down-
wards.

The ventilation apparatus 1 has an outer, annular frame 10 of circular shape and secured rigidly to the
opening 2 in the ceiling panel 3, below the air outlet 6. The frame 10 includes several bearings 11 supporting
the outer edge 12 of a horizontal deflector plate 13. The plate 13 is of a rigid plastics material and of circular
shape, being between about 10cm and 100cm in diameter according to the application. A plurality of parallel
louvers or vanes 14 extend across the width of the plate 13, the louvers being inclined from the vertical axis
7 by an angle ¢ of about 45°. In the example shown, all the louvers 14 are angled in the same direction but in
alternative embodiments, the deflector could have two or more sets of louvers angled in different directions
and of different angles. The louvers 14 are spaced from one another by channels 15 through which air is di-
rected. At the central, vertical axis 7 of the deflector plate 13 a boss 16 is attached to the axle of a low-speed
synchronous electric motor 20. Alternatively, a higher speed motor with a gearbox could be used. The motor
20 is mounted axially of the apparatus in a vertical orientation on a gantry 21, which extends above the deflector
plate 13, and is connected via a cable 22 to a control unit 23. The control unit 23 may be wall-mounted in the
same room as the ventilation apparatus 1 so that the apparatus can be controlled by the occupant of the room.
Alternatively, the control unit 23 could be connected to the main ventilation system of the building and be con-
trolled by other devices responsive to ambient conditions or to conditions in the duct 4.

In operation, the motor 20 is driven to rotate slowly at about 10 rpm so that the deflector plate 13 is also
rotated about its axis at the same rate. Air emerging from the outlet 6 of the duct 4 flows along the channels
15 through the plate 13 and is directed downwardly by the louvers 14 at an angle of about 45° from the vertical.
As the deflector plate 13 rotates, the air is swept around the vertical axis 7 to produce a large, swirling, gently
ventilated region. In this way, a relatively large region receives the full airflow periodically. This can be pre-
ferable to a constant airflow of reduced force, as would be produced by a static deflector.

Instead of an electric motor 20, the ventilation apparatus could include a turbine 30 as shown in Figure 3.
The turbine 30 is in the form of a fan mounted above the deflector plate 13’ and coupled to its central boss
16’ via a reduction gearbox 31. Airflow out of the duct 4’ rotates the turbine 30 and hence the deflector plate.
This arrangement avoids the need for electrical connection to the apparatus.

Various modifications are possible. For example, as shown in Figure 4, a greater ventilation effect can be
achieved by including an electric fan or impeller 40 mounted between the deflector plate 13” and the outlet of
the duct 4”. A heater could also be included, such as an electrical heating element 41 or heat exchanger ar-
ranged to heat air emerging from the apparatus.
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Claims

1. Ventilation apparatus including a deflector mounted in a ceiling structure at the outlet of an air duct,
characterised in that the deflector (13, 13’) is mounted for rotation about a vertical axis (7) such that air flowing
through the deflector is deflected away from the vertical axis, and that the apparatus (1) includes a drive (20,
30, 31) for rotating the deflector about the vertical axis so that air emerging from the deflector is swept about
the axis as it is rotated.

2. Ventilation apparatus according to Claim 1, characterised in that the drive includes an electric motor
(20).

3. Ventilation apparatus according to Claim 2, characterised in that the motor (20) is mounted axially of
the apparatus (1).

4. Ventilation apparatus according to Claim 1, characterised in that the drive for rotating the deflector (13)
includes a turbine (30) driven by air emerging from the duct (4').

5. Ventilation apparatus according to any one of the preceding claims, characterised in that the apparatus
(1) includes a plurality of bearings (11) at the outer edge of the deflector (13, 13’).

6. Ventilation apparatus according to any one of the preceding claims, characterised in that the deflector
is a plate (13, 13’) with a plurality of vanes (14) inclined from the vertical and separated from one another by
channels (15) through which air can flow.

7. Ventilation apparatus according to Claim 6, characterised in that the vanes (14) are inclined at an angle
of about 45° to the vertical (7).

8. Ventilation apparatus according to any one of the preceding claims, characterised in that the deflector
(13) is rotated at a rate of approximately 10 rpm.

9 Ventilation apparatus according to any one of the preceding claims, characterised in that the apparatus
(1) includes a fan (40) mounted between the deflector (13) and the outlet (6) of the duct (4).

10. Ventilation apparatus according to any one of the preceding claims, characterised in that the apparatus
(1) includes a heater (41) arranged to heat air emerging from the apparatus (1).
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