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(54) Improvements in or relating to pumps

(57)  The present invention relates to improvements
in or relating to pumps, in particular to pumps in air con-
ditioning installations. There is described a pump as-
sembly (20) for use in an air conditioning system, the
pump assembly (20) comprising a pump having a pump
inlet (52) and a pump outlet (53), and wherein the pump
inlet is in fluid communication with a reservoir (54), said
reservoir having a reservoir inlet in fluid communication

with a first fluid-carrying pipe of an air-conditioning in-
stallation; wherein the pump outlet is in fluid communi-
cation with a second fluid-carrying pipe of an air-condi-
tioning installation. In a second aspect of the invention,
there is described a conduit elbow (10) having a first
opening (12) and a second opening (13) and integrally
housing a pump assembly as defined above.
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Description

[0001] The presentinvention relates to improvements
in or relating to pumps, in particular to pumps in air con-
ditioning installations.

[0002] In air-conditioning installations within build-
ings, atmospheric moisture is extracted from the air by
condensation. The condensate needs to be disposed of
and typically this is arranged by pumping the conden-
sate away from an evaporator unit, usually installed ex-
ternally of the building, to a drain. Typically the pipework
for the air-conditioning a carried by channels suspended
from ceilings or in ducting or conduit for protection.
Pumps involved in air-conditioning installations are of-
ten bulky and obtrusive as they need to be located in a
position convenient for servicing. The present invention
seeks to address this problem.

[0003] According tothe presentinvention there is pro-
vided a conduit elbow having a first opening and a sec-
ond opening and integrally housing within it a pump as-
sembly comprising a pump and a reservoir; wherein the
pump assembly comprises a pump assembly inlet and
a pump assembly outlet, and wherein the pump assem-
bly inlet is in fluid communication with the reservoir, said
reservoir having a reservoir inlet in fluid communication
with a first fluid-carrying pipe of an air-conditioning in-
stallation; wherein the pump assembly outlet is in fluid
communication with a second fluid-carrying pipe of an
air-conditioning installation.

[0004] Preferably, the pump assembly includes a float
switch arrangement adapted to cause actuation of the
pump when a level of fluid within the reservoir exceeds
a first predetermined level. More preferably, the float
switch is adapted to cause actuation of an alarm when
the level of fluid within the reservoir exceeds a second
predetermined level, said second predetermined level
being greater than the first predetermined level.

[0005] Preferably, the float switch arrangement com-
prises a sensor housing projecting into the reservoir,
housing at least one sensor, suitably of the Hall-effect
semiconductor type, at a position defining said first pre-
determined level and a magnetic float free to move ax-
ially about the sensor housing.

[0006] Preferably, the elbow further includes at least
one channel for receipt, in use, of cables and/or further
pipework.

[0007] Preferably, a non-return valve is provided be-
tween the pump assembly inlet orientated at 90° to the
pump assembly outlet.

[0008] Preferably, the pump assembly inlet is orien-
tated at 90° to the pump assembly outlet.

[0009] The above and other aspects of the presentin-
vention will now be described in further detail, by way of
example only, with reference to the accompanying
drawings, in which:

Figure 1 is an exploded perspective view of an em-
bodiment of an elbow in accordance with the
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present invention in combination with connective
conduit;

Figure 2 is a schematic side view of the conduit of
Figure 1 in a typical air-conditioning installation;

Figure 3 is a detailed exploded view of the elbow of
Figure 1;

Figure 4 is a detailed side view of the elbow of Fig-
ure 1;

Figure 5 is an exploded view illustrating the elbow
of Figure 1 in combination with other components
of a typical air-conditioning installation;

Figure 6 is a side view of an embodiment of a typical
pump assembly; and

Figure 7 is a bottom view of the pump assembly of
Figure 6.

[0010] Referring to the Figures, there is illustrated an
embodiment of an elbow 10 in accordance with the
present invention. The elbow comprises a housing 11
having a first opening 12 and a second opening 13 de-
fined between a base element 14 and a cover 15.
Mounted within the channel element 14 is a pump as-
sembly 20. The pump assembly has an inlet 21 and an
outlet 22 orientated at 90° to the inlet 21. Pump assem-
bly 20 incorporates an electrically operated pump and
is supplied by means of an electrical power supply 23.
In the preferred embodiments, the pump 20 also in-
cludes an alarm switch (not shown) which, by means of
a cable 24, actuates an alarm and may be also switch
off the air-conditioning unit in the event of pump failure.
[0011] In a typical air-conditioning installation, elbow
10 is used in combination with additional conventional
elongate conduit channel 30 and cover 31 elements
connected at each opening 12,13. In the embodiment
shown, the elbow is designed with a rectangular section
to match the rectangular section of the conduit with
which the elbow is being used. It will be appreciated that
many designs of conduit with widely varying dimensions
are available. The design of the elbow housing 11 will
be adapted accordingly to match.

[0012] Figure 2 illustrates the elbow 10 of Figure 1 in
a typical installation in which the inlet 21 of the pump
assembly 20 is in operative connection with the tray 32
of an evaporator unit 33.

[0013] In a preferred embodiment, the elbow housing
11 further includes a channel to allow for the routing of
additional cables, breather tubes and additional pipe-
work 34. In the embodiment illustrated, channel 40 is
formed by provision of a dividing wall 41 projecting from
the rear wall of the base element 14, dividing a channel
40 from an area of the base element housing the pump
assembly 20.
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[0014] The pump assembly 20 itself will now be de-
scribed in further detail with particular reference to Fig-
ures 6 and 7. Pump assembly 20 includes a pump in a
pump housing 51 and having a pump inlet 52 and a
pump outlet 53. Pump inlet 52 is in fluid communication
with a reservoir 54 formed, in the embodiment shown,
integrally with the pump assembly 20. The reservoir has
an inlet forming the pump assembly inlet 21.

[0015] In the preferred embodiment, the pump as-
sembly 20 includes a float switch arrangement to cause
actuation of the pump when the level of fluid within the
reservoir reaches a certain level. Preferably, the float
switch is adapted to trigger an alarm and/or prevent con-
tinued operation of the air conditioning system if the fluid
level reaches a second, higher level, which may, for ex-
ample, indicate a blockage in the system.

[0016] A typical float switch arrangement is illustrated
in which a housing in the form of a sealed finger 55 de-
pends from pump housing 51 into reservoir 54. Mounted
within finger 55 are three axially spaced sensors (not
shown) each responsive to a magnetic field induced by
a magnetic float 56 around finger 55 and constrained to
move axially with respect thereto. Typically, magnetic
float 56 includes a disc-shaped magnet supported upon
an foamed plastics float material, such as expanded pol-
ystyrene. Suitably, the sensors are of the Hall-effect
semi conductor type.

[0017] The lowermost sensor acts, as the fluid level
in the reservoir falls, to turn off the pump. The interme-
diate sensor acts, as the fluid level begins to rise, to ac-
tuate the pump. The uppermost sensor acts when the
fluid level reaches a height indicating that the capacity
of the pump is being reached, perhaps indicating a
blockage in the air-conditioning pipework. Typically, this
sensor will trigger actuation of an alarm

[0018] Suitably, the pump is capable of pumping
about 14 litres of water per hour at zero head.

[0019] The pump assembly and conduit elbow of the
presentinvention offer a number of advantages over ex-
isting arrangements. For example, the conduit enables
the pump assembly to be mounted such that the reser-
voir is horizontal in both left handed and right handed
orientations. A typical problem with existing arrange-
ments arises when the pump is not active. Condensate
in the pipework and the conventional reservoir in the
evaporator, which tends to be some distance from the
pump, tends to siphon through the pump, which is usu-
ally at an elevated position, to the drain. This leads to
difficulties priming the pump upon restarting and even if
pumping can be restarted, it is associated with consid-
erable noise as a large amount of air is drawn through
the pump. The pump assembly, by inclusion of an inte-
gral reservoir enables sufficient condensate to remain
in the reservoir such that the pump inlet 52 remains cov-
ered, thereby avoiding difficulties and noise associated
with priming of the pump. Additionally, a non-return
valve can be incorporated between the pump inlet and
pump outlet to prevent siphoning. Furthermore, the
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compact nature of the design of the pump assembly
means that it can easily be accommodated within the
elbow of air-conditioning conduit, whilst leaving suffi-
cient room for other cabling and pipework.

Claims

1. Aconduit elbow (10) having a first opening (12) and
a second opening (13) and integrally housing within
it a pump assembly (20) comprising a pump and a
reservoir (54); wherein the pump assembly (20)
comprises a pump assembly inlet (21) and a pump
assembly outlet (22), and wherein the pump assem-
bly inlet (21) is in fluid communication with the res-
ervoir (54), said reservoir (54) having a reservoir in-
let in fluid communication with a first fluid-carrying
pipe of an air-conditioning installation; wherein the
pump assembly outlet (22) is in fluid communication
with a second fluid-carrying pipe of an air-condition-
ing installation.

2. Aconduit elbow (10) as claimed in Claim 1 wherein
the elbow further includes at least one channel (40)
for receipt, in use, of cables and/or further pipework
(34).

3. Aconduit elbow (10) as claimed in Claim 1 or Claim
2 wherein the pump assembly (20) includes a float
switch arrangement (55,56) adapted to cause actu-
ation of the pump when a level of fluid within the
reservoir exceeds a first predetermined level.

4. A conduit elbow (10) as claimed in Claim 3 wherein
the float switch (55,56) is adapted to cause actua-
tion of an alarm when the level of fluid within the
reservoir exceeds a second predetermined level,
said second predetermined level being greater than
the first predetermined level.

5. A conduit elbow (10) as claimed in Claim 3 or Claim
4 wherein the float switch (55,56) is adapted to stop
operation of the pump when the level of fluid within
the reservoir falls to a third predetermined level.

6. A conduit elbow (10) as claimed in any of Claims 3
to 5 wherein the float switch arrangement compris-
es a sensor housing (55) projecting into the reser-
voir (54), housing at least one sensor, suitably of
the Hall-effect semiconductor type, at a position de-
fming each of said predetermined levels, and a
magnetic float (56) constrained to move axially
about the sensor housing.

7. A conduit elbow (10) as claimed in any preceding
claim further comprising a non-return valve be-
tween the pump assembly inlet (21) and pump as-
sembly outlet (22).
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8. A conduit elbow (10) as claimed in any preceding
claim wherein the pump assembly inlet (21) is ori-
entated at 90° to the pump assembly outlet (22).
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