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Description

[0001] The presentinvention relates to air conditioning
apparatus and more particularly to air conditioning ap-
paratus in which air may be heated or cooled depending
on operational requirements.

[0002] Various air conditioning systems of the above
type are known. In one such apparatus separate cooling
and heating units are provided across which air is direct-
ed by means of a fan.

[0003] Typically the cooling unit is constituted by a
cooling coil which is connected to a source of refrigerant.
The heater, typically, may be an electric heater. The cool-
ing unit or the heating unit may be operated as appropri-
ate to give the desired air conditions.

[0004] In most operative conditions, the apparatus will
be used to cool air, so the heating unit will be inoperative.
However, air must still pass through the heating unit. The
Applicants have recognised that this’ is a potential prob-
lem since there is a drop in air pressure as the air passes
through the heating unit. This means that the air flow
through the apparatus as a whole is unnecessarily im-
peded, leading to a lower cooling capacity. A larger fan
unit, requiring increased energy supply, is required to
maintain cooling capacity. JP 59 004839 discloses an air
conditioner with a heater that can be moved out of the
airflow. claim 1 is characterised over this disclose.
[0005] In accordance with the present invention, from
a first aspect, there is provided an air conditioning appa-
ratus as claimed in claim 1. In its preferred embodiments
atleast, the apparatus comprises a cooling unit, a heating
unit and a fan for directing air through the heating and
cooling units wherein the heating unit is movable be-
tween first and second positions, the heating unit pre-
senting a lower resistance to air flow through the appa-
ratus in its second position.

[0006] The heating unit is moveable to a position in
whichit provides alower resistance to a flow of air through
the apparatus. Thus when the apparatus is to be used
for cooling purposes, the heating unit can be moved to
the second position so that the pressure drop across the
heateris reduced or eliminated. This means that the cool-
ing capacity of the cooling unit is improved, or a smaller
fan unit can be used for a given cooling requirement,
leading to energy savings.

[0007] In one arrangement that is not in accordance
with the present invention, the heating unit may be with-
drawn to a position outside an air flow passage, so as
completely to eliminate its resistance to air flow. Howev-
er, this arrangement may lead to additional space re-
quirements. Accordingly, the heating unit is moveable
between respective positions within the air flow passage.
[0008] In one arrangement, the heating unit may be
moved to lie flush with a wall of the air flow passage.
However, such an arrangement may be difficult to realise,
so in accordance with the present invention the heating
unit is moveable to a position within the air flow passage
in which it presents less resistance to the air flow.
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[0009] The heating unit may be mounted for transla-
tional, for example linear, movement in an arrangement
that is not in accordance with the present invention. In
accordance with the present invention, the heating unit
is mounted for pivotal or rotary movement. Therefore the
heating unit may has an axis of rotation extending, for
example horizontally, through the air flow passage
whereby in one position it may extend substantially
across the air flow passage and in the other position it
extends generally along the air flow passage, thereby
providing less resistance to air flow.

[0010] The movement of the heater may be effected
by any suitable actuator, preferably a linear actuator cou-
pled to the heater unit by a suitably rotary coupling, for
example a rack and pinion coupling. Preferably, the ac-
tuator is a thermoactuator. Typically such actuators com-
prise a PTC heater which, when energised, heats a wax
motor. The wax then expands so as toimparta movement
to an actuator member.

[0011] In the preferred embodiment the heating unit is
an electric heating unit. The heating unit may typically
comprise a heating element supported in a frame, and
the frame is mounted for movement in the air flow pas-
sage.

[0012] The heating unit may be positioned upstream
of the cooling unit, but preferably it is positioned down-
stream of the cooling unit.

[0013] The cooling unit and fan may be of a conven-
tional design. For example, the cooling unitmay comprise
a cooling coil supplied with refrigerant through which the
air flows. The fan may be of any suitable construction,
for example an axial flow fan. Preferably, however, it is
a centrifugal fan. The fan may be positioned in any con-
venient location, for example upstream of the cooling
unit. Preferably, however, it is located between the cool-
ing unit and the heating unit.

[0014] A preferred embodiment of the invention will
now be described by way of example only with reference
to the accompanying drawings, in which:

Figure 1 shows, schematically, a side view of an em-
bodiment of the invention in a first operative state;

Figure 2 shows the apparatus of Figure 1 in a second
operative state; and

Figure 3 shows the heating unit of Figures 1 and 2
in greater detail.

[0015] With reference to Figures 1 and 2, an air con-
ditioning unit 2 comprises a housing 4, having an air inlet
6 and an air outlet 8. An airflow passage 10 extends
through the housing 4 from the air inlet 6 to the air outlet
8. The airflow is represented schematically by arrows in
the passage 10.

[0016] Arranged within the airflow passage 10 in a se-
rial flow manner are an air filter 12, a cooling unit 14, a
centrifugal fan 16 and a heating unit 18.
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[0017] The cooling unit 14 is of a type conventional in
the art, comprising a plurality of pipes connected to a
source of refrigerant (not shown). As air is drawn through
the cooling unit 14 by the fan 16 heat is transferred from
the air to the refrigerant in the cooling unit 14, thereby
cooling the air.

[0018] The cooled air then passes through the centrif-
ugal fan 16 which exhausts the air through the heater 18.
[0019] The heater 18 is an electric heater. As can be
seenmost clearly from Figure 3, the heater 18 is generally
rectangularand comprises a plurality of heating elements
22 over which air is passed. The heater 18 is supported
in a frame 20. Power is supplied to the elements 22 via
electrical connectors 24 mounted on one side of the
frame 20. Power is supplied to the connectors through
wires 26.

[0020] The frame 20 is pivotally mounted to a section
28 of the wall of the airflow passage 10. The wall section
28 may be removably mounted in the apparatus for ease
of assembly.

[0021] One end 30 of the frame is provided with an
integrally formed L-shaped bracket 32 whose end is pro-
vided with an aperture 34. A further bracket 36 is up-
standing from the passage wall section 28. The upper
end of the bracket 36 mounts a journal 38 which extends
through the opening 34 in the housing bracket 32 so as
pivotally to support one end of the frame. The power sup-
ply wires 26 pass through the journal 38 and then through
a grommet 40 mounted in the wall section 28 for connec-
tion to a control for the apparatus, not shown.

[0022] A second integrally formed L-shaped bracket
42 is provided at the other end 44 of the heater frame
20. The distal end 46 of the bracket 42 is provided with
two-spaced apart openings which receive respective
pins 48 of a rotary coupling 50 of an actuator 52. The
axes of rotation of the coupling 50 and the journal 38 are
coincident, to define an axis of rotation 54 for the heater
unit 18.

[0023] The actuator 52 in this embodiment is a ther-
moactuator. It is of the type comprising a PTC heater
which, when energised heats a wax motor. This sub-
stance expands, pushing out a rod 56 which is coupled
to a rack and pinion rotary coupling 50. Actuators of this
type are supplied by ELTEK SpA of Casale Monf., Italy
under the product code 10.0331xx. In this way, linear
motion of the rod 56 causes the pins 48 of the coupling
50 to rotate about axis 54, thereby rotating the heater
unit 18.

[0024] The actuator 52 and coupling 50 are supported
on an angle bracket 58 which is mounted to the wall sec-
tion 28. Wires 60 for the actuator extend through a grom-
met 62 in the wall section 28 for connection to the appa-
ratus control.

[0025] The top 64 of the frame 20 is provided with a
yet further integrally formed mounting bracket 66. A ther-
mal cut out 68, such as a bimetallic disc type cut out, is
mounted on this bracket 66 so as to interrupt the power
supply to the heating elements 22 in the event of the unit
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overheating.

[0026] Returning now to Figures 1 and 2, in the oper-
ative condition shown in Figure 1, the heater 18 is ar-
ranged in a first position in which it is arranged generally
vertically so as to extend across the airflow passage 10.
This corresponds to the operative condition of the heater
18 as shown in Figure 3. In this operative condition, the
heater will be energised and air directed through the heat-
er will be heated to an appropriate temperature and ex-
hausted through the air outlet port 8. In this operative
condition, the cooling unit 14 will normally be inoperative.
[0027] However, in a cooling mode of operation of the
apparatus 2, (as shown in Figure 2) the electric heater
is de-energised and coolant circulated through the cool-
ing unit 14. In this operative condition, the actuator 52 is
energised to rotate the heater 18 about its axis 54 by 90°
to a second position in which it lies along the airflow pas-
sage 10, generally parallel to the air flow.

[0028] In this operative condition, therefore, the heat-
ing unit 18 presents a much reduced frontal area to the
airflow, thereby reducing the resistance to airflow. Ac-
cordingly, there is a smaller pressure drop across the
heater than would otherwise be the case. This means
that in the cooling mode, the cooling capacity of the cool-
ing unit 14 is increased or the fan 16 can be made smaller
thereby reducing energy consumption.

[0029] It will be appreciated that various modifications
can be made to the above described embodiment without
departing from the scope of the invention as defined by
the present claims. For example, the heater 18 may be
mounted in a different position in the airflow passage 10,
and need not have a rotational axis extending across the
centre of the passage - the axis could be displaced to or
towards a side of the passage. Also, a different type of
actuator could be used. A different type of heater could
also be used.

Claims

1. Air conditioning apparatus (2) comprising a cooling
unit (14), a heating unit (18) and a fan (16) for flowing
air through the heating and cooling units, the heating
unit mounted for pivotal or rotary movement char-
acterised in that the heating unit (18) is movable
between first and second positions within an air flow
passage (10) of the apparatus (2), the heating unit
having an axis of rotation (54) extending through the
air flow passage, and the heating unit presenting a
resistance to air flow through the air flow passage in
its first and second positions, the resistance to air
flow being less in its second position than in its first
position.

2. Apparatus (2) as claimed in claim 1 wherein in one
position the heating unit (18) extends substantially
across the air flow passage (10) and in the other
position it extends generally along the air flow pas-
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sage thereby providing the less resistance to air flow.

Apparatus (2) as claimed in claim 1 or 2 wherein the
axis of rotation (54) extends horizontally through the
airflow passage (10).

Apparatus (2) as claimedin claim 1, 2 or 3 comprising
a linear actuator (52) and a rotary coupling (50) for
movement of the heater unit (18).

Apparatus (2) as claimed in claim 4 wherein the ac-
tuator (52) is a thermoactuator.

Apparatus (2) as claimed in any preceding claim
wherein the heating unit (18’) is an electric heating
unit.

Apparatus (2) as claimed in claim 6 wherein the heat-
ing unit (18) comprises a heating element (22) sup-
ported in a frame (20), said frame being mounted for
movement.

Apparatus (2) as claimed in any preceding claim
wherein the heating unit (18) is positioned down-
stream of the cooling unit (14).

Apparatus (2) as claimed in any preceding claim
wherein the cooling unit (14) comprises a cooling
coil supplied with refrigerant.

Apparatus (2) as claimed in any preceding claim
wherein the fan (16) is a centrifugal fan.

Apparatus (2) as claimed in any preceding claim
wherein the fan (16) is located between the cooling
unit (14) and the heating unit (18).

Patentanspriiche

1.

Klimagerat (2) mit einer Kiihleinheit (14), einer Heiz-
einheit (18) und einem Geblase (16) zum Strémen-
lassen von Luft durch die Heizeinheit und die Kih-
leinheit, wobei die Heizeinheit zum Ausfiihren einer
Schwenkbewegung oder Rotationsbewegung ange-
bracht ist,

dadurch gekennzeichnet, dass die Heizeinheit
(18) zwischen einer ersten Position und einer zwei-
ten Position innerhalb einer Luftstrémungspassage
(10) des Gerats (2) beweglich ist, wobei die Heizein-
heit eine sich durch die Luftstrdmungspassage er-
streckende Rotationsachse (54) aufweist, und wobei
die Heizeinheit in ihrer ersten und ihrer zweiten Po-
sition einen Widerstand gegen eine Luftstrémung
durch die Luftstromungspassage aufbringt, wobei
der Luftstromungswiderstand in der zweiten Position
der Heizeinheit geringer ist als in ihrer ersten Posi-
tion.
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2

10.

11.

Klimagerat (2) nach Anspruch 1,

wobei sich die Heizeinheit (18) in der einen Position
im Wesentlichen quer durch die Luftstrémungspas-
sage (10) erstreckt und sich die Heizeinheit (18) in
der anderen Position allgemein langs der Luftstro-
mungspassage erstreckt und dadurch fiir den ge-
ringeren Luftstrdmungswiderstand sorgt.

Klimagerat (2) nach Anspruch 1 oder 2,
wobei die Rotationsachse (54) sich horizontal durch
die Luftstromungspassage (10) hindurch erstreckt.

Klimagerat (2) nach Anspruch 1, 2 oder 3,

das einen Linearaktuator (52) und eine Rotations-
kopplung (50) fir die Bewegung der Heizeinheit (18)
aufweist.

Klimagerat (2) nach Anspruch 4,
wobei es sich bei dem Aktuator (52) um einem Ther-
mo-Aktuator handelt.

Klimagerat (2) nach einem der vorausgehenden An-
spriiche,

wobei es sich bei der Heizeinheit (18) um eine elek-
trische Heizeinheit handelt.

Klimagerat (2) nach Anspruch 6,

wobei die Heizeinheit (18) ein in einem Rahmen (20)
gehaltertes Heizelement (22) aufweist, wobei der
Rahmen beweglich angebracht ist.

Klimagerat (2) nach einem der vorausgehenden An-
spriche,

wobei die Heizeinheit (18) der Kiihleinheit (14) nach-
geordnet angeordnet ist.

Klimagerat (2) nach einem der vorausgehenden An-
spriche,

wobei die Kihleinheit (14) eine Kihlschlange auf-
weist, der Kaltemittel zugefihrt wird.

Klimagerat (2) nach einem der vorausgehenden An-
spriche,

wobei es sich bei dem Geblase (16) um ein Zentri-
fugalgeblase handelt.

Klimagerat (2) nach einem der vorausgehenden An-
spriiche,

wobei das Geblase (16) zwischen der Kiihleinheit
(14) und der Heizeinheit (18) vorgesehen ist.

Revendications

Appareil de conditionnement d’air (2) comprenant
une unité de refroidissement (14), une unité de
chauffage (18) et un ventilateur (16) pour laisser
s’écouler I'air a travers les unités de chauffage et de
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refroidissement, I'unité de chauffage étant montée
pour le mouvement pivotant ou rotatif, caractérisé
en ce que l'unité de chauffage (18) est mobile entre
des premiere et seconde positions a l'intérieur d’'un
passage d’écoulement d’air (10) de I'appareil (2),
l'unité de chauffage ayant un axe de rotation (54)
s’étendant a travers le passage d’écoulement d’air,
et 'unité de chauffage présentant une résistance a
I'écoulementd’air a travers le passage d’écoulement
d’air dans ses premiére et seconde positions, la ré-
sistance a I'’écoulement d’air étant inférieure dans
saseconde position alarésistance dans sa premiére
position.

Appareil (2) selon la revendication 1, dans lequel,
dans une position, I'unité de chauffage (18) s’étend
sensiblement sur le passage d’écoulement d’air (10)
et dans l'autre position, elle s’étend généralement le
long du passage d’écoulement d’air, fournissant ain-
si une moindre résistance a I'écoulement d’air.

Appareil (2) selon la revendication 1 ou 2, dans le-
quel 'axe de rotation (54) s’étend horizontalement
a travers le passage d’écoulement d’air (10).

Appareil (2) selon la revendication 1, 2 ou 3 compre-
nant un actionneur linéaire (52) et un couplage rotatif
(50) pour le mouvement de 'unité de chauffage (18).

Appareil (2) selon la revendication 4, dans lequel
I'actionneur (52) est un thermoactionneur.

Appareil (2) selon I'une quelconque des revendica-
tions précédentes, dans lequel I'unité de chauffage
(18) est une unité de chauffage électrique.

Appareil (2) selon la revendication 6, dans lequel
'unité de chauffage (18) comprend un élément de
chauffage (22) supporté dans un chassis (20), ledit
chassis étant monté pour le mouvement.

Appareil (2) selon I'une quelconque des revendica-
tions précédentes, dans lequel I'unité de chauffage
(18) est positionnée en aval de l'unité de refroidis-
sement (14).

Appareil (2) selon I'une quelconque des revendica-
tions précédentes, dans lequel I'unité de refroidisse-
ment (14) comprend un serpentin de refroidissement
alimenté avec du réfrigérant.

Appareil (2) selon I'une quelconque des revendica-
tions précédentes, dans lequel le ventilateur (16) est
un ventilateur centrifuge.

Appareil (2) selon I'une quelconque des revendica-
tions précédentes, dans lequel le ventilateur (16) est
positionné entre l'unité de refroidissement (14) et
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I'unité de chauffage (18).
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