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(57) ABSTRACT

There is provided a gas heat recovery unit comprising: two
gas flow paths in heat exchange contact; a condensate drain-
age path for each of said two gas flow paths for draining
condensate from the respective gas flow path, said two con-
densate drainage paths being fluidly connected to a common
drainage outlet of the heat recovery unit; and each of said two
condensate drainage paths comprising a valve which allows
passage of liquid but not gas from the respective gas flow path
towards the common drainage outlet. Providing a common
drainage outlet simplifies installation and minimises the pos-
sibility of incorrect installation. It also permits switching the
airflows within the unit without requiring any corresponding
alteration to the drainage system.
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DRAIN ARRANGEMENT FOR HEAT
RECOVERY UNIT

[0001] The invention relates to heat exchangers or heat
recovery units used in ventilation systems. In particular, the
invention relates to the drainage arrangements of such heat
recovery units.

[0002] Heat exchangers are used in many technologies for
transferring heat between two fluid flows. The present inven-
tion relates more specifically to gas heat exchangers where
heat is exchanged between two different gas flows.

[0003] Ventilation systems can either be balanced or unbal-
anced. In an unbalanced system, air is extracted from a build-
ing (typically certain areas of the building such as kitchens
and bathrooms) and is expelled to the outside in order to get
rid of unwanted moisture and/or odours. The system relies on
the extracted air being replaced naturally by air flowing into
the building through natural openings, such as through win-
dow vents, or under doors. This system works well in older
“leakier” buildings where there are plenty of natural openings
through which air can enter or leave the building.

[0004] However in more modern buildings improved seals
tend to be employed around windows and doors in order to
improve the thermal efficiency of the building and reduce the
amount of warm air escaping from within the building. In
such cases, a balanced ventilation system may be more appro-
priate. A balanced ventilation system does not just extract air
from the building and exhaust it to the outside, but also draws
replacement air into the building, thus maintaining the air
pressure within the building. Such systems therefore have one
flow path for air coming into the building and another flow
path for air being expelled from the building. The air being
drawn in from outside is typically colder than the air being
expelled and therefore, for improved thermal efficiency, a
heat exchanger can be employed to transfer some of the heat
from the outgoing air flow into the incoming air flow.
[0005] Air within the building is heated to a desired tem-
perature via normal heating systems and the heat recovery
unit then aims to minimise heat losses in the exhausted air by
using it to heat up the incoming cold air, thus reducing load on
(and energy usage of) the heating system. It will be appreci-
ated that the system can also be used in warm conditions
where the inside air is cooled to a temperature below the
outside temperature and the heat exchanger operates by using
the cold outgoing air to cool down the warm incoming air,
again improving thermal efficiency and reducing load on the
cooling system.

[0006] As warm air cools it can hold less moisture. If air
cools to such a temperature that it can no longer hold all of the
moisture in vapour form then some of the moisture condenses
into liquid. In a heat exchanger as described above, the out-
going air flow is therefore liable to be cooled to the extent that
condensation will occur. This can be a particular problem in
building ventilation systems where the air being expelled
from the building is typically extracted from the “wet areas”
such as the kitchen and/or bathrooms where the air is heavily
laden with moisture.

[0007] Condensed liquid inside a heat exchanger must be
drained away. A drain passage is therefore normally provided
which provides a channel for condensed water to flow out of
the heat exchanger. This drain passage is then connected to
the building’s waste water system to carry the condensed
water safely away from the building.

[0008] A typical gas heat exchanger (heat recovery unit)
comprises four gas ports: one for outward bound gas entering
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the heat recovery unit, one for outward bound gas leaving the
heat recovery unit, one for inward bound gas entering the heat
recovery unit and one for inward bound gas leaving the heat
recovery unit. The heat exchanger simply provides a ther-
mally efficient contact area between the two air flows and it
can therefore be appreciated that the heat exchanger (and the
heat recovery unit) itself is symmetrical. In other words, it
does not matter which air flow path is used for the inward
bound gas and which air flow path is used for the outward
bound gas. However the problem of condensation is asym-
metrical; itis only a problem for one air flow at a time, usually
the moist outward bound gas which is being cooled.

[0009] Two solutions to this asymmetry problem have been
used to date. The first solution is to provide a single conden-
sation drain and to specify which air flow path (and hence
which ports) relates to inward bound gas and which relates to
outward bound gas. This ensures that the connector drain is
always provided on the outward bound air path. However the
symmetrical nature of the system can be beneficial to the
installer. When a heat recovery unit is installed in a building
(often in an awkward position such as in a cupboard or other
tight space), it is convenient if the installer is not restricted by
which ports have to be used. The flexibility of being able to
choose ports means that ducts can be routed more simply and
neatly. This can have the further benefit of reducing the resis-
tance to the air flows and thereby increasing the energy effi-
ciency of the system as a whole.

[0010] The second solution to the asymmetry problem is to
provide two condensation drains, one for each gas flow path.
This then allows the system to be used either way round.
However, this second solution introduces a further problem:
Only one drain will be in use at any one time. During instal-
lation, the installer selects which way round to use the heat
exchanger. This in turn determines which drain is to be used
for condensate. The other drain provides a liquid, and hence a
gas, passage by which air can flow into or out of the system.
The unused condensation drain in the inward bound gas flow
path would allow air to be drawn into the system from within
the building (assuming that the heat exchanger is mounted
within the building) rather than from the outside. This reduces
the efficiency of the ventilation system in turning over the air
within the building as the system then has to work harder to
achieve the same level of air replacement within a given time
period.

[0011] Therefore if two condensation drains are provided,
it is necessary to block off the drain which is not in use so as
to prevent the above problem and retain the efficiency of the
ventilation system. A simple cap or stopper can be used to
block the unused drain.

[0012] However a problem with providing two condensa-
tion drains is that there is potential for poor or incorrect
installation. For example a failure to properly block off the
unused drain leads to a loss of inefficiency as described above,
but worse than that it is possible to connect up the wrong
condensation drain outlet, leaving the active drain outlet
unconnected to the waste water system. In such cases, con-
densation will simply flow out of the heat recovery unit and
can cause serious damage to the fabric of the building before
the fault is noticed and corrected. In winter conditions, a
domestic heat recovery unit can generate around 2 litres of
condensate per day. According to the invention there is pro-
vided a gas heat recovery unit comprising two gas flow paths
in heat exchange contact, a condensate drainage path for each
of said two gas flow paths for draining condensate from the
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respective gas flow path, said two condensate drainage paths
being fluidly connected to a common drainage outlet of the
heat recovery unit and each of said two condensate drainage
paths comprising a valve which allows passage of liquid but
not gas from the respective gas flow path towards the common
drainage outlet.

[0013] The provision of a common drainage outlet simpli-
fies the installation process as it is no longer possible to plumb
the unit in the wrong way. Also, there is no requirement to
block the unused condensate drain. This reduces the chances
of faulty set up and also makes the installation quicker as there
are fewer steps.

[0014] The liquid flow paths for condensate necessarily
also act as gas flow paths. As they both connect to a common
drain outlet, the drainage paths themselves are fluidly con-
nected together and in the absence of valves would provide a
connection between the two sides of the heat exchanger, i.e. it
would allow cross-leakage or cross-contamination. As well as
reducing the efficiency of the unit, such an arrangement
would allow odours, e.g. from a WC to transfer from the
outgoing air stream across to the incoming air stream in other
parts of the building. To prevent this cross-leakage or cross-
contamination, valves are positioned in both drainage paths
s0 as to prevent air flow from the main air flow paths towards
the common drainage outlet.

[0015] The term “valve” is used here to encompass any
selective flow arrangement which can allow liquid to pass (so
as to allow condensate to escape the unit), but prevents gas
flow (so as to prevent cross-leakage).

[0016] Having condensate drains on both flow sides of the
heat exchanger unit means that the handedness of the unit (i.e.
which flow path is selected for incoming air and which flow
path for outgoing air) can be changed without requiring any
alterations to the condensate drainage system. Condensate
can automatically be drained from whichever side the con-
densate forms. In prior art devices, changing the handedness
of the unit has typically required physically rotating the
device to move the ports from one side to the other. This
would usually involve either the controls or filters needing to
be swapped so that they are accessible from the opposite side
of the unit. With the present invention, no such rotation of the
device is needed as the inlet and outlet ports are simply
redefined without any physical modifications of the device
being required.

[0017] Preferably equivalent sensors (such as temperature
and humidity sensors are provided in both airflow paths so
that the necessary measurements can be taken for correct
operation of the system regardless of which way round the
unit is set up. The central control of the unit then just needs to
know which path relates to incoming air and which relates to
outgoing air (and therefore which sensor signals relate to
incoming air and which relate to outgoing air) so that it can
control the unit appropriately, e.g. altering the speeds of the
fans which drive air along the air flow paths, engaging a boost
mode if necessary (e.g. due to high humidity generated during
a shower or kitchen activity) and engaging a summer bypass
mode to avoid further heat exchange if appropriate. The unit
also uses these measurements in frost protection algorithms.
This set up can be done simply by selecting an option or
setting a switch on the unit’s controls. No physical modifica-
tions are required to the unit. Preferably each of the four ports
of the heat recovery unit has a temperature and a humidity
sensor.
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[0018] There is an additional benefit of the arrangement of
the invention; although in most circumstances condensate
only tends to form on one side of the unit (e.g. from the
outgoing warm moist air from bathrooms, etc. being vented to
a colder exterior), there are circumstances when condensate
can be formed on the opposite side of the heat exchanger. This
can happen in climates where warm moist air develops out-
side (e.g. in thundery conditions) while air conditioning is
being used inside the building to cool the interior air. Such
conditions occur in southern Furope and the Far East for
example. These conditions are automatically handled by the
present invention as both incoming and outgoing airflows are
always connected for drainage to the common drainage out-
let.

[0019] Any kind of valve may be used in the heat recovery
unit so long as it passes liquid but prevents gas flow. One
option is to use a liquid trap, e.g. a U-bend arrangement. As
the condensate fills the trap it seals the passage off from gas
flow, but still permits liquid to flow round the trap and towards
the drain. However a problem with liquid traps occurs in hot
dry periods, e.g. in summer when a prolonged period of warm
weather can cause the water in the trap to evaporate to the
extent that the passage is open to gas flow again. Therefore the
valves preferably comprise a float valve. Each float valve
comprises a float which, in the absence of liquid, sits on a
valve seat, blocking the valve outlet and thus preventing gas
flow through the valve. However when sufficient liquid is
present, the float will rise, opening the valve outlet and allow-
ing the liquid to flow through.

[0020] Insome preferred embodiments the valves comprise
a combination of a float and a liquid trap. When the trap is
filled, the float will be in a floating state, so liquid flow
through the valve is possible. The valve seat for the float is
arranged at a higher level than the liquid level that is required
to seal the trap so that if evaporation occurs, the float will seal
the valve from gas flow before the trap permits gas flow. At the
same time the trap is designed so that the normal liquid level
of'the trap when it is in use is above the valve seat so that the
float is in a floating state.

[0021] Preferably the float valve comprising a ball float, i.e.
a spherical float. The valve seat is preferably a frustoconical
shape, open at both ends such that the ball float sits within the
conical portion and in contact therewith in a sealed state and
rises upwards therefrom, losing contact to open the valve.
[0022] In one preferred embodiment the float valve com-
prises a float in vertical tube. The tube contains the ball of the
ball valve, allowing it to rise and fall with liquid level. The
tube may be a condensate drainage channel. Alternatively or
additionally, the tube may take condensate flows from more
than one drainage channel which collect condensate from
different regions of the unit and all flow into the tube. For
example, there may be a channel carrying condensate from
the heat exchanger and a channel carrying condensate from a
motor scroll. The majority of the condensate comes from the
heat exchanger, but condensation can also occur in the duct-
ing which connects the unit. Such condensate flows back
towards the unit and collects in the motor scroll. Therefore a
drainage channel from the motor scroll is preferably pro-
vided.

[0023] Asdescribed above, each drainage path (i.e. on each
side of the heat exchanger) may further comprise a liquid trap.
This arrangement will be more suitable for larger heat
exchange units which have space for more complex drainage
arrangements.
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[0024] In smaller heat exchange units, space for drainage
channels and valves is more limited. Smaller heat recovery
units cannot support larger flow rates and therefore are nor-
mally suitable for smaller properties, e.g. up to a two bedroom
flat. Such properties typically have limited space and so it is
often desirable to be able to fit the heat exchange unit into a
standard sized kitchen cupboard (approximately 600 mm
deep by 800 mm high). To fit the drainage arrangement into
the unit in the more compact space underneath the heat
exchanger, it is not possible to provide a tall vertical tube to
house the ball of the ball valve and to provide drainage chan-
nels above the ball. A shorter tube is used instead and this is
located directly underneath the heat exchanger. As there is no
room for drainage channels to be provided above the ball
valve, the condensate from the heat exchanger is routed in
from the side of the ball valve so that it flows around the base
of'the ball, causing it to rise off its valve seat when sufficient
liquid is present. The drainage channels may be provided
simply by angling the floor down towards the ball valves from
either side of the heat recovery unit. Such sloping floors will
also serve to drain condensate from the motor scrolls to the
ball valves providing a suitable drainage hole is provided in
the motor scrolls.

[0025] It will be appreciated that all directional indications
provided here are with respect to the in-use orientation of the
heat recovery unit. Any given heat recovery unit has a defined
orientation for use so that condensate will flow under gravity
to the drainage outlet.

[0026] Preferably caps are provided over the ball valves,
especially in the smaller units where the ball valves are con-
strained in shorter tubes. The caps hold the balls securely
within the tubes so that they do not fall out during assembly or
transportation when the unit may be rotated out of its normal
alignment. Preferably the tubes have a downwardly project-
ing tube which is of slightly smaller diameter than the balls.
This projection serves to secure the ball even better within the
tube, allowing only just enough room for the ball to rise off'its
seat, allowing liquid to escape, while not allowing it further
room for manoeuvre within the tube.

[0027] Preferably therefore each float valve comprises a
float in a short vertical tube, the tube being capped at the top.
The tube preferably has a removable cap so that the valve can
be accessed for cleaning or maintenance.

[0028] Insome cases it is desirable to install a heat recovery
unit in a different orientation, e.g. on its side, so that it can be
installed in a ceiling void or at the top of a cupboard. When the
unit is turned on its side the condensate flow is affected and
the valves have to be moved so that the unit operates correctly.
To avoid increasing the size of the unit, the valves can no
longer be located underneath the heat exchanger. Instead they
are preferably located to the side.

[0029] The drainage valves of such an arrangement are
located closer to the fans of the unit. This causes a problem
with the float valves as the air currents passing in close prox-
imity to the float valves can cause the floats to be displaced,
opening the valves when they should be closed. To avoid this
the float valves are preferably protected from the airflows
within the unit by a cover, the cover providing a housing in
which the float can rise and fall above the valve seat. There-
fore in some preferred embodiments each float valve com-
prises a valve seat, a float positioned above the valve seat and
a cover positioned over the float. The cover preferably com-
prises a hollow tube closed at the upper end. This allows
airflow to pass directly over the float without risk of displac-
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ing it as the float is protected by the cover. The cover is
preferably made from foam. In particular, the foam is an
expanded polystyrene (EPS). The molding process for EPS
results in a water impermeable skin which prevents water
from soaking in. The cover preferably allows only a narrow
condensate access channel for condensate to flow to the valve.
Keeping the access channel small prevents turbulence from
the airflows within the unit from affecting the valve and
displacing it unnecessarily.

[0030] The outlets from the two drainage channels can be
routed in any appropriate way to the single common drainage
outlet, but the most preferred arrangement is that both valves
feed into a collection tray which directs condensate towards
the common drainage outlet.

[0031] Preferred embodiments of the invention will now be
described, by way of example only, and with reference to the
accompanying drawings in which:

[0032] FIG. 1 shows a first embodiment of the invention;
[0033] FIG. 2 shows a second embodiment of the invention;
and

[0034] FIG. 3 shows a third embodiment of the invention.
[0035] FIG. 1 shows a cut-through of the lower portion of a

heat recovery unit 100. The heat recovery unit 100 of this first
embodiment is a relatively large version of the unit with more
room for drainage systems than the second and third embodi-
ments which are described below.

[0036] The heat exchanger is placed in heat exchanger
compartment 110. The heat exchanger is removable for clean-
ing and maintenance and is removed in FIG. 1 for clarity. Fans
120 and 130 draw air through the heat exchanger. Fan 120
draws air along a first air flow path while fan 130 draws air
along a second air flow path. The first and second air flow
paths are brought into heat exchange contact by the heat
exchanger. The first and second air flows are kept physically
separate. Only heat is exchanged between them, not moisture.
[0037] The following description is given in relation to one
side of the heat exchanger, but it can be seen that the other side
is symmetrical and has the same drainage features.

[0038] As the warmer airstream is cooled by the cooler
airstream, condensation may be formed, especially if the
warmer airstream is also humid, e.g. if it is exhausting air
from a bathroom or kitchen. The liquid condensate drains
under gravity out of the heat exchanger and is directed along
a condensate drainage path shown by arrow 140. At the same
time, any condensation formed in the ducting (connected to
the top of the unit, not shown) drains back down into the unit
to the bottom of the motor scroll (the housing which sur-
rounds the centrifugal fan) and drains out along a condensate
drainage path shown by arrow 150.

[0039] Drainage channels 140, 150 drain into a common
tube 160. At the bottom of tube 160 is a float valve with a
spherical ball float 170 resting on a valve seat 180. Under-
neath the float valve 170, 180 is a liquid trap (U-bend) 190
which feeds into a common outlet pipe 200.

[0040] On the opposite side of the heat exchanger, i.e. the
other airflow within the heat recovery unit, a similar drainage
structure is provided by drainage channel 240 from the heat
exchanger, drainage channel 250 from the motor scroll, tube
260, ball float 270, valve seat 280 and U-bend 290. U-bend
290 drains into the common drainage pipe 200 which is
shared by the two sides of the unit.

[0041] As both sides (both airflow paths) of the heat recov-
ery unit have a drainage system which is permanently in use
(i.e. plumbed in and not blocked off), the heat recovery unit
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can be configured with either airflow path being used for
warm, humid air. Allowing the installer to select which air-
flow path to use for the warm, humid air means that the
ducting can be connected with minimal tangling. Also, no
further physical modification is required for the unit to switch
between the two modes (left-handed mode and right-handed
mode). That can be selected by a button or within an elec-
tronic menu system. The unit needs to know which side is
which for proper analysis of temperature and humidity mea-
surements taken within the airstreams and for controlling the
fans appropriately. However, condensation will be dealt with
automatically by the drainage systems regardless of which
way the unit is installed.

[0042] Providing a single common drainage pipe 200 (and
outlet 320 as described below) means that there is less possi-
bility of error during the installation process. The installer
simply connects the only drainage outlet to the waste water
system. There is no second or alternative drainage outlet that
needs to be blocked off or which could be wrongly connected
to the waste water system.

[0043] The U-bends 190, 290 in this embodiment provide a
gas seal when filled with liquid. Only one side (190 or 290)
will be receiving condensate at any one time, and so it will
most likely be just one side that is filled with liquid. However
only one side needs to be sealed at any one time. If there is
insufficient liquid to fill the U-bend, then the ball valves 170,
270 will rest on their respective seats 180, 280 and provide a
gas seal. However if condensate flows into the tubes 160, 260,
the balls 170, 270 will float, rising off their respective seats
180, 280 and allowing the condensate to drain away.

[0044] The purpose of the valves is to prevent a cross-
contamination airflow from one side of the heat exchanger to
the other, i.e. from one airflow path to the other airflow path.
For example, if the balls 170, 270 were missing from the
arrangement shown in FIG. 1, and if both U-bends were open
to gas flow (e.g. ifall condensate had evaporated due to warm,
dry conditions), there would be a gas flow path from the right
hand side of the heat exchanger via drainage channels 140,
150, through valve seat 180, U-bend 190, U-bend 290, valve
seat 280 and drainage channels 240, 250 to the left hand side
of the heat exchanger (as viewed in FIG. 1).

[0045] Giventhatone airflow path is usually used to vent air
from kitchens and bathrooms (which may include unwanted
odours) to the outside and the other airflow path is used to
draw fresh air into the building, cross-contamination could
lead to the unwanted odours being drawn across into the fresh
incoming airstream and being recirculated into the building.
This is undesirable and hence it is necessary to ensure that this
cross-contamination pathway is always blocked to gas flow,
while always allowing liquid flow from both directions. This
is achieved by the ball valves 170, 270 which only open when
there is condensate to be drained.

[0046] The ball valves are held within tubes 160, 260 by
block 300. Block 300 can be removed when the heat
exchanger is removed from the unit and allows access to the
tubes 160, 260 for cleaning or maintenance. The balls can be
inserted or removed in this fashion. However, when block 300
is in place (and held in place by the heat exchanger), the balls
170, 270 are trapped within tubes 160, 260 so they cannot
escape or get lost even if the unit is rotated out of'its standard
orientation e.g. during transportation or installation.
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[0047] Underneath the common drainage outlet 200, there
is a drip tray 310 which directs fluid out of outlet 320 which
provides a connector for connecting to the waste water sys-
tem.

[0048] FIG. 2 shows an alternative embodiment. This sec-
ond embodiment is a smaller unit than that shown in FIG. 1.
In order to fit the unit into a smaller space without compro-
mising the size of the heat exchanger (and thereby the effi-
ciency of the unit as a whole), a smaller, more compact
drainage system is provided for condensate.

[0049] Reference numeralsin FIG. 2 arethe same as in FIG.
1 where appropriate, but with a suffix ‘a’ appended. Unless
indicated to the contrary, these features function in the same
way as described above and repeat explanation will be
avoided.

[0050] Duetothe smaller size of the unit 100« of the second
embodiment, there are no U-bends. Both sides of the unit still
have a ball valve (ball floats 1704, 2704 and valve seats 180a,
280q). However, instead of the condensate flowing into the
valve from above as in the first embodiment, the condensate
instead flows in to the valve from the side as indicated by
arrow 151a. Condensate from the heat exchanger flows down
to the bottom of the unit 330 which is sloped down towards
the ball valve 170a so as to direct condensate through passage
151a under gravity. Condensate from the motor scroll also
drains along the sloped bottom 330 of unit 100a towards the
same passage 151a. Condensate which has drained through
the valve is captured in drip tray 310a and directed out
through outlet 3204 as indicated by arrows 152a and 153a.

[0051] As in the first embodiment, an equivalent, sym-
metrical drainage system is provided on both sides of the unit
1004, both leading to a common drainage outlet 320a with a
single connection to the waste water system.

[0052] A capping plate 340 is provided above the valves to
separate them from the heat exchanger 115 (the flow paths
within heat exchanger 115 have been omitted for clarity).
When heat exchanger 115 has been removed, the plate 340
can be removed to provide access to the ball floats 170qa, 270a
and seats 180a, 280q for maintenance and cleaning. The plate
340 comprises two downwardly projecting tubes 350, 360;
one for each ball float 170a, 270a. These tubes 350, 360
surround the upper parts of the balls 170a, 270a and thus
provide a locating mechanism for the balls 170a, 270a. This
stops the balls 1704, 270a from moving too much and becom-
ing distanced from the valve seats 180a, 280a during trans-
port or installation. The projecting tubes 350, 360 leave
enough room for the balls 170a, 2704 to rise up off the valve
seats 180a, 280a so that condensate can flow through the
valve, while preventing the balls 1704, 2704 from moving too
far.

[0053] FIG. 3 shows a third embodiment of the invention.
This third embodiment differs from the first and second
embodiments in that it is designed for use in a different
orientation, i.e. with the heat exchanger lying flat (both air-
flow paths substantially horizontal) rather than upright (both
airflow paths having a vertical component). To avoid increas-
ing the height of the unit and at the same time avoid decreas-
ing the height of the heat exchanger (which would decrease
the efficiency of the unit as a whole), the ball valves cannot be
located underneath the heat exchanger.

[0054] Reference numeralsinFIG. 3 arethe same as in FIG.
1 where appropriate, but with a suffix ‘b” appended. Unless
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indicated to the contrary, these features function in the same
way as described above and repeat explanation will be
avoided.

[0055] Due to the change in orientation of normal operation
of this third embodiment, the inlets and outlets for the air-
streams have been moved to the sides of the units rather than
the top of the unit. However the airflow paths are still broadly
the same.

[0056] The ball valves 1705, 1805, 2705, 2805 have been
moved to the sides of the unit away from the heat exchanger
115. However, moving the ball valves into these positions
moves them much closer to the strong airflows within the unit.
These airflows therefore have a potentially stronger influence
on the ball valves through turbulence and/or pressure fluctua-
tions. To protect the ball floats 1705, 2705 from being dis-
placed from their valve seats 1805, 2805, it is necessary to
provide a protective cover 380 over the valves.

[0057] The protective cover 380 is provided directly
between the ball valve and the adjacent strong airflow (be-
tween the ball valve and the adjacent air outlet) so as to protect
the ball valve from the airflow. The cover 380 provides a
narrow liquid channel 390 running from the heat exchanger
115 to the ball valve 1705, 1805 or 2705, 2805 for condensate
to flow from the heat exchanger to the ball valve. This flow is
indicated by arrow 1544 in FIG. 3. Condensate then flows
through the valve seat 1805, 2805 as indicated by arrow 1555
and then flows along the drip tray 3105 which is sloped down
towards the centre so as to guide the flow towards the drainage
outlet 3205 as indicated by arrow 1565.

[0058] By keeping the liquid channel 390 narrow, turbu-
lence does not penetrate the channel 390 and does not
adversely affect the ball valve. However, condensate can flow
down the channel 390, through the ball valve and eat of the
unit.

[0059] The protective cover 380 is made from expanded
polystyrene (EPS). EPS is light and inexpensive to use. The
molding process for EPS results in a water resistant skin
forming on the outside of the molded piece which prevents
condensate from entering other than via the channel 390.
Condensate draining back from the motor scroll will flow off
the cover 380 and then through channel 390 to reach the ball
valve.
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[0060] Each of the above three embodiments are designed
for domestic use within a flat or house. However it will be
appreciated that the technology could easily be scaled up for
larger systems.

1. A gas heat recovery unit comprising:

two gas flow paths in heat exchange contact;

a condensate drainage path for each of said two gas flow
paths for draining condensate from the respective gas
flow path, said two condensate drainage paths being
fluidly connected to a common drainage outlet of the
heat recovery unit; and

each of said two condensate drainage paths comprising a
valve which allows passage of liquid but not gas from the
respective gas flow path towards the common drainage
outlet.

2. A gas heat exchanger unit as claimed in claim 1, wherein

the valves each comprise a float valve.

3. A gas heat exchanger unit as claimed in claim 2, wherein
the float valve comprising a ball float.

4. A gas heat exchanger as claimed in claim 2, wherein the
float valve comprises a float in an open vertical tube.

5. A gas heat exchanger as claimed in claim 4, wherein each
drainage path further comprises a liquid trap.

6. A gas heat exchanger as claimed in claim 2, wherein each
float valve comprises a float in a short vertical tube, the tube
being capped at the top.

7. A gas heat exchanger as claimed in claim 6, wherein the
tube has a removable cap.

8. A gas heat exchanger as claimed in claim 2, wherein each
float valve comprises a valve seat, a float positioned above the
valve seat and a cover positioned over the float.

9. A gas heat exchanger as claimed in claim 8, wherein the
cover is in the form of a tube closed at the upper end.

10. A gas heat exchanger as claimed in claim 8, wherein the
cover is made from foam, preferably expanded polystyrene.

11. A gas heat exchanger as claimed in claim 1, wherein
both valves feed into a collection tray which directs conden-
sate towards the common drainage outlet.
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