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@ Apparatus for ensuring heat exchange between a gas flow and a heat exchanger.

@ Apparatus for ensuring heat exchange between a gas
flow and a heat exchanger comprises a duct (2) through
which the gas flows. The heat exchanger (6, 44) ist mounted
in the duct such that the gas flows therethrough. Constric-
tions for the gas flow are arranged in the duct upstream of
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the heat exchanger in the direction (A) of gas flow such that { e

jets of gas are created. The constrictions are provided by
flow passages extending through a diaphragm (24, 124, 224,
324, 424, 524, 624, 724) mounted across the duct.

In use liquid is sprayed over the heat exchanger (6, 44)
and the high velocity jets of gas pick up the liquid and carry
it into the heat exchanger. In this way the surfaces of the
heat exchanger are thoroughly wetted by the liquid and the
efficiency of the heat transfer is thereby improved.
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APPARATUS FOR ENSURING HEAT EXCHANGE
BETWEEN A GAS FLOW AND A HEAT EXCHANGER

The present invention relates to apparatus
for ensuring heat exchange between a gas flow and
a heat exchanger.

As energy becomes more expensive it becomes
more important to use energy efficiently. In
many industrial processes it is necessary tp
transfer energy between a éés;flbﬁ'éﬁd‘a1heaf
exchanger and it is desirable that this transfer
should be as efficient as possible. Furthermore,
if more efficient energy transfer can be achieved
it becomes economic to recover energy exhausted
from industrial processes. For example, the
air exhausted from an industrial process or
from an air conditioned building may be at a
temperature either above or below the ambient
temperature and this temperature difference
represents energy which it is desirable to reclaim.

Air is supplied to paint spray booths, part-
icularly where water-based paints are used, which
i1s conditioned to a controlled temperature and
humidity. This air is then exhausted to atmos-

pheré. Large volumes of air must be conditioned
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with a consequent expenditure of energy and accord-
ingly it is desirable to recover this energy from
the exhaust air.

It has been proposed to pass the exhaust air
from a spray booth over heat exchanger coils in
which a heat transfer medium flows such that the
heat transfer medium is heated or cooled by the
exhaust air. For example, in one project the
heat exchanger ccils contain the condenser fluid
from a refrigeration plant and this condenser
fluid is cooled by the exhaust air from a paint
spray booth. _ |

Of course, the transfer of heat to or from
the heat transfer medium in the heat exchanger
coils should be as efficient as economically
possible.

It is known that where exhaust air 1s passed
over heat exchanger coils the heat transfer rate
can be improved by wetting the coils with a liquid.
Thus, where the heat transfer medium is to be

cooled the liquid on the coils is evaporated and

.passes into the air flowing over the coils.

The evaporation of the liquid absorbs heat from

the heat exchanger coils.
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Howe rer, wetting of the colls only signific-
arn<cly increases the efficiency of the hest
transfer if the coils are thoroughly wetted.

It is an object of the present invention to
provide apparatus for ensuring heat exchange
between a gas flow and a2 heat exchanger in which

heat is transferred efficiently.

Lccording to the present invention there is
provided apparatus for ensuring heat exchange
between a gas flow and a heat exchanger, comprising
a duct through which a flow of gas can be established,
and a heat exchanger mounted in the duct such that the
gas flows therethrough, characterised in that means are
provided for spraying liguid within the duct, and in that
means defining constructions for the gas flow are arranged
upstream of the heat exchanger in the direction
of gas flow such that Jjets of gas are produced.

The Jets of gas created by the constrictions
are able to carry liquid into the heat exchanger
because of their high velocity and accordingly
the surfaces of the heat exchanger are thoroughly
wetted. It would be wholly uneconomic to estab-
lish the total gas flow through the duct at a

sufficiently high velocity to achieve a similar

BAD ORIGINAL @



10

15

20

0052009

effect because of the power which would be.required
to establish such a high velocity gas flow.

In an embodiment the constrictions are defined
by a diaphragm mounted to extend across the
duct and having a plurality of flow passages
extending therethrough. The or some of the flow
passages may converge in the direction of gas
flow to increase the velocity of the jets and to
minimise any subsequent flow contraction. Add-
itionally and/or alternately the size of the flow
passages may be variable such that the apparatus
can be made responsive to changesyin the perform-
ance required and/or to changes in variables
of the system in which the apparatus is incorp-
orated.

In one embodiment, the duct extends vertically
and the air is confined to flow upwardly through
the duct. A perforated diaphragm extends horiz-
ontally across the duct below the heat exchanger.
The perimeter of the diaphragm is sealed to the
duct. Accordingly, liquid which drains off the
duct walls and off the heat exchanger collects
over the whole area of the diaphragm. The Jets
of gas created through the perforations carry

liquid collected on the plate into the heat
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exchanger ani it 1s thereby ensured that the sur-
aces oif the heat exchanger can be reliably wetted
by liquid carried from the diaphragm by the gas
flow.

The liquid i introduced into the duct by
spraying, preferably from one or more nozzles
within the duct. Various configurations for the
nozzles can be used. For example, one or more
nozzles may be disposed beneath the diaphragm
and directed upwardly towards the heat exchanger.
Appropriate apertures must then be provided in _
the diaphragm and aligned with thé nozzles.
Additionally, or alternatively, one or more
nozzles may be disposed above the heat exchanger
and directed downwardly towards the heat exchanger.
The number, configuration and position of the
nozzles is chosen in dependence upon the heat
transfer rate required, the acceptable gas
pressure drop, and the size of the heat exchanger.

In a further embodiment, which is particularly
useful for recovering energy from an air flow,
the heat exchanger i1s a coiled tube heat exchanger
which is in two sections, a first main section
and a second preliminary section. The two sections
are mounted in the duct with the main section

spaced above the preliminary section. The

BAD ORIGINAL Q



10

15

20

25

0052009

perforated diaphragm is mounted between the two

-6-

sections and water spray nozzles are arranged to
direct water towards the main section. The per-
forated diaphragm thus acts to ensure thorough
wetting of the main section. If.required,
additional spray nozzles may direct water onto
the preliminary section. It has not been found
necessary to provide an additional perforated
diaphragm below the preliminary section but such
an additional diaphragm could, of course, be
provided. '

The two coil sections are comnected together
and are part of a common heat transfer medium
circuit. The heat transfer medium flows in the

direction opposite to the direction of the air

flow in accordance with well-known principles.

FIGURE 1 shows a longitudinal section of
apparatus of the present invention,

FIGURE 2 shows a plan view from above of a
first embodiment of a perforated diaphragm in
apparatus of thé invention,

FIGURE 3 shows an embodiment of apparatus of
the invention showing schematically the
circuits for the supply of‘a heat transfer

medium and for the supply cf water thereto,
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FIGURE 4 shows a longitudinal section of a
further embodiment of apparatus of the present
inventioﬁ,

FIGURE 5 shows a longitudinal section of a
further embodiment of apparatus of the invention,
FIGURE 6 shows a longitudinal section of a
still further embodiment of apparatus of the
invention,

FIGURE 7 shows a plan view of the perforated
diaphragm of Figure 2 showing a different manner
of fitting the diaphragm into a duct,

FIGURE 8 shows a plan view of a second embodi-
ment of a diaphragm for use in apparatus of
the invention, '

FIGURE 9 shows a plan view of a third embodi-
ment of a diaphragm,

FIGURE 9A shows a section of the diaphragm
taken on the line AA of Figure 9,

FIGURE 10 shows a plan view of a fourth
embodiment of a diaphragmn,

FIGURE 10A shows a section of the diaphragm
taken on the line BB of Figure 10,

FIGURE 11 shows a plan view of a fifth embodi—r

ment of a diaphragm,
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FIGURE 11A shows a section of the diaphragm
taken on the line CC of Figure 11,

FIGURE 12 shows a plan view of a sixth embodi-
ment of a diaphragm,

FIGURE 12A shows a section of the diaphragm
taken on the line DD of Figure 12,

FIGURE 13 shows a plan view of a seventh
embodiment of a diaphragm having adjustable
damper blades,

FIGURE 13A shows a section of the diaphragm
of Figure 13 taken along the line EE,
FIGURE 14 shows a further embédiment of a
diaphragm having flow passages which are
adjustable in size, and

FIGURE 14A shows a section of the diaphragm
of Figure 14 taken along the line FF.

Figure 1 shows a Iongitudinal section of
apparatus for ensuring heat exchange between a
gas flow and a heat exchanger. The apparatus
comprises a duct 2 defined by substantially vert-
ically extending walls 4, preferably made of
galvanised sheet-metal. Tne duct 2 has a rectan-
gular cross-section although a duct of any reguired

cross-section may be provided. A main heat
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exchanger 6 is mounted to extend across the
duct 2. This heat exchanger 6 is constructed
from a coiled tube 8 and fins 10 are provided on
the tube 8 in known manner. The coils of the
tube 8 extend through the duct walls 4 and are
supported in supports 12 fixed to the outer
surface of the walls 4. Hence, the heat exchanger
6 efficiently utilizes the internal area of the
duct 2. One end 14 of the tube 8 is the inlet
for a heat transfer medium and the other end
16 of the tube 8 is the outlet for the heat
transfer medium. | |

A preliminary heat exchanger 18 is mounted
to extend across the duct 2 below and spaced from
the main heat exchanger 6. This preliminary
heat exchanger 1§ is similarly constructed from
a coiled tube 8' provided with fing 10' and
the coils of the tube 8! extend through the
duct walls 4 and are supported in supports 12°'.
One end 20 of the coiled tube 8' is the inlet
for the fluid transfer medium and is connected
to the outlet 16 of the main heat exchanger 6.
The other end 22 of the coiled tube 8' is the

outlet for the heat transfer medium.

X3
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A rectangular perfbrated plate or diaphragm
24 is mounted to extend across the duct 2 between
and spaced from the two heat exchangers 6 and
18. The diaphragm 24 is supported by a rectan-
gular angle iron frame 26 fixed to the inner
surface of the duct walls 4, for example, by
welding. The whole perimeter of the disphragm
24 is welded or otherwise sealed to the frame 26.

The diaphragm 24 is made of a material and
of a thickness such that it is substantially
rigid and remains level. For example, the
diaphragm may be made of galvaniséd sheet-metal.
If necessary, supports (not shown) may be arranged
beneath the diaphragm 24. An array of holes 27
(see Figure 2) are regularly spaced over the
total surface area of the diaphragm 24, Pref-
erably, the holes 27 are sized and spaced such
that the holes make up approximately 25% of
the surface area of the diaphragn.

A pipe 28 having an inlet 30 extends across
the duct 2 above the main heat exchanger 6. A
plurality of spray nozzles 32 each facing the
heat exchanger 6 are provided on the pipe 28.
In addition, a pipe 34 having an inlet 36 extends

across the duct 2 below the perforated diaphragmlzh.
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The pipe 34 has a plurality of upwardly directed
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spray nozzles 38 and a plurality of downwardly
directed spra& nozzles 40 each of which is
aligned with a respective upwardly directed
nozzle 38. Each of the nozzles 38 extends through
a respective aperture 27 in the diaphragm 24,

In use, fhe duct 2 is arranged such that
gas, for example, air from which energy is to be
recovered, flows upwardly therethrough as indic-
ated by arrow A. For example, the duct 2 can be.
commected to receive the exhaust air from a
paint spray booth. l

Heat transfer medium, for example, glycol,
is flowed through the two heat exchangers 6 and
18. The transfer medium enters inlet 14 and
flows through the coil 8 to the outlet 16, it
subsequently flows into the coil 8' through
inlet 20 and then flows out of the outlet 22
after flowing through the coil 8'. Thus, in
accordance with well-known principles the heat
transfer medium flows in the direction opposite
to the direction of the air flow through the
duct 2.

It will be appreciated that the heat transfer

medium will be either heated or cooled by the air



10

20

25

" 0052009

flow and the energy thus imparted thereto can then
be used as required. For example, where the
exhaust air 1s cold it can be used to cool the
condenser fluid from a refrigerator. This cond-
enser fluid will be the heat transfer medium
flowing through the heat exchangers 6 and 18.

It is known that the heat transfer rate can
be improved by wetting the coils 6 and 18.
Accordingly, in operation a liquid, such as water,
is fed to the pipes 28 and 34 such that the
nozzles 32, 38 and 40 spray water over the
coiled tubes 8 and 8'. |

The water sprayed by the nozzles 32 and 38
onto the main heat exchanger 6 will flow over the
heat exchanger 6 and the duct walls 4 and will
collect on the perforated diaphragm 24. As the
air flows through the holes 27 in the diaphragm
high velocity Jjets of air will be created.
These Jjets of air carry water from the pléte
into the heat exchanger 6 and efficiently wet
the surfaces of the coiled tube 8 and fins 10.

In the embodiment shown in Figure 1 several
rows of spray nozzles 32, 38 and 40 are provided.
HoWever, various configurations for the nozzles

can be provided. For example, one or each row of
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nozzlies could be replaced by an array of nozzles
extending transversely across the duct.
Alternatively, one or each row of nozzles could
be replaced by a single nozzle. In each case,
where the nozzles face the heat exchanger 6 and
are separated therefrom by the perforated
diaphragm 24 suitable apertures must be provided
in the diaphragm 24 which are aligned with

the nozzles. In Figure 1, each nozzle 38 extends
through one of the holes 27 in the perforated
diaphragm 24. However, if required, apertures
for the nozzles méy additionally be provided

in the diaphragm 24,

Figure 2 shows a plan view of an embodiment
of the perforated diaphragm 24 fixed into the
duct by an angle iron frame 26 welded to the duct
walls 4, The plate 24 shown in Figure 2 is
used where only a single spray nozzle 38' facing
upwardly towards the main heat exchanger 6 is
provided in place of the row of nozzles 38
shown in Figure 1. The diaphragm 24 has a central
aperture 42 provided therein and aligned with
the nozzle 38'.

Figure 3 illustrates a further embodiment

of the invention and indicates the circuits for
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the water and the heat transfer medium. In the
embodiment shown in Figure 3 a single heat
exchanger 44 is mounted to extend across the
duct 2. The ﬁeat exchanger 44 is a coiled tube
construction and has an inlet 46 and an outlet
48 for the heat transfer medium, for example,
glycol. The glycol fed from the heat exchanger
44 is fed to a device 50, for example, a refrig-
erator condenser, where the energy thereof can
be utilized. The glycol is then returned to a
reservoir 52 from which it is pumped by pump 54
to the inlet 46.

In the embodiment of Figure 3 a single
nozzle 56 is'arranged beneath the perforated
diaphragm 24. This nozzle 56, which faces the
heat exchanger 44, is connected to receive water
from the mains by a pipe 58 including a pump 60.

Figure 4 shows a further embodiment of the
apparatus in which the single coiled tube heat
exchanger 44 is mounted to extend across a
vertically extending duct 2. The perforated
diaphragm 24 is mounted to extend across the
duct upstream of the heat exchanger 44 but water
is sprayed onto the heat exchanger 44 from a

singie spray nozzle positioned above the heat
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exchanger 44 and facing downwardly. It will be
appreciated that this embodiment will operate
substantially as described above as water
flowing downwardly over the heat exchanger 44
will collect on the diaphragm 24 and will then
be carried by the Jjets of air created by the
plate 24 into the heat exchanger to efficiently
wet the surfaces thereof,

Figures 5 and 6 show further embodiments
of the apparatus in which the duct 2 is arranged
to extend substantially horizontally. In the
embodiment of Figure 5 an additional, vertically
extending duct 64 is connected with the main
duct and one or more spray nozzles 66 fed by a
pipe 68 are mounted in the additional duct.
Accordingly, water is sprayed downwardly over
the heat exchanger 44. The perforated diaphragm
24 is mounted to extend across the duct 2 spaced
from and upstream of the heat'gxchanger Ly in
the direction of air flow. In this embodiment,
water will not collect on the diaphragm 24 but
the diaphragm 24 will still create jets of air
flowing across the surfaces of the heat exchanger
L, These jets of air will pick up water flowing

over the heat exchanger and thereby ensure that
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the surfaces of the heat exchanger 44 are
efficiently wetted.

In the embodiment of Figure 6 one or more
nozzles 66 are arranged upstream of the diaphragm
24 and aligned with apertures therein.

Figure 7 shows a plan view of the perforated
diaphragm 24 which is fitted tightly to the duct
walls 4 and fixed thereto, for example, by 7
welding or by the use of a sealant. The Jjoint
is then sealed by applying a strip 70 of a
waterproof sealant.

In all the embodiments described above, the
perforated diaphragm 24 is shown as being provided
with a series of equally sized circular holes 27
equidistantly spaced over the whole area of the
diaphragm 24. However, it will be sppreciated
that differently shaped holes, for example,
polyhedral holes, may be provided and the size
and spacing of the holes may be chosen as required.

Figure 8 shows a plan view of an alternative
diaphragm 124 which is perforated by a series of
elongate apertures 127.

It will be appreciated that the perforated
diaphragm forms means defining constricted flow

passéges'forzthe air upstream of the heat exchanger
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such that high velocity Jjets of air:- are produced.
Figures 2 and 9A show a plan view and a section
of an alternative diaphragm 224 having a series
of elongate orifices 227. Each of the orifices
227 has been pressed from the material of the
diaphragm such that a flange 228 extending
substantially perpendicular to the plane of the
diaphragm 224 has been formed. As is clearly
shown in Figure 9A each flange 228 defines a
convergent air flow passage 229. The diaphragm
224 is arranged such that the flow passage 229
converges in the direction of air flow so that
a contracting contour is presented to the air
flow. The contour . is arranged to minimise

any flow contraction of the air jets once they
have left the flow passages 229.

It has been found that the mechanical
strength of the diaphragm can be maintained even
if the diaphragm is provided with a number of
continuous slots as illustrated in Figures 10
and 11. Figures 10 and-1OA show a plan view
and a section of a diaphragm 324 having a number
of rigid strips 326 defining slots 327 there-
between. In the embodiment shown in Figure 10

the iongitudinally extending edges of the strips
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326 extend within the plane of the diaphragm 324,
Figures 11 and 11A show a plan view and a section
of an alternative diaphragm 424 having slots 427
defined by strips 426. In this embodiment,

the longitudinally extending edges of the strips
426 carry flanges 428 extending substantially
perpendicular to the plane of the diaphragm 426
and defining convergent flow passages 429. As
shown in Figure 11A the diaphragm 426 is arfanged
such that the flow passages 429 converge in

the direction of air flow.

In each of the embodiments illustrated in
Figures 10 and 11 the number and width of the
strips 326, 426 can be chosen in accordance with
the required area of flow passages for the air.
These embodiments also enable one or more flow
zones to be defined such that air flow can be
directed onto one or more selected areas on
the face of the heat exchanger. In this manner
advantage can be taken of varying temperature
differences between the air flow and different
areas of the heat exchanger coil.

In the embodiment shown in Figures 12 and
12A the diaphragm 524 is provided with a series

of circular apertures 527. A cylindrical wall 528
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is fixed, for example, by welding, to the edge

of each aperture to define elongate flow passages
529 extending perpendicularly relative to the
plane of the diaphragm. For optimum results from
the apparatus of the invention the diaphragm
should be spaced from the heat exchanger by a
predetermined distance. For example, where the
heat exchanger coil has a cross-sectional area

of the order of 2.2m2 it is preferred that the
diaphragm should be spaced therefrom by 100-120 mm.
However, it can happen that the normal plane of
mounting for the diaphragm is obstructed. In
these circumstances the diaphragm 524 can be
mounted at a greater spacing from the heat
exchanger and the length of the walls 528 chosen
such that the free ends therecf lie in a plane
situated at the required distance from the heat
exchanger.

It may be that the precise performance of
apparatus of the invention is not predictable
and/or that adjustment of the performance is
required in view of variations in other variables
in the system. Figures 13 and 13A show an
embodiment of a diaphragm which can be used to

adjustably control the air flow. The diaphragm
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624 of Figure 13 comprises a number of elongate rigid
strips 626 extending substantially parallel to each
other transversely of the diaphragm 624. A spindle
630 is rigidly attached to each end of each strip

626 and each spindle 630 is pivotable in a respective
bearing 632 fixed in the angle frame 26. Thus, the
strips 626 form pivotable damper blades. A trans-
versely extending fixed strip 634 is also provided

at each end of the diaphragm 624 and is attached to
the angle frame 26. The blades are pivoted to pro-
Ject from the plane of the diaphragm such that air
flow passages 629 are defined between adjacent strips.
Every alternate air flow passage 629 will converge in

the direction of the air flow, as can be seen in

5 Pigure 13A, and thus produce high velocity Jets of

air. AdJjustment of the position of the damper blades
will adjust the size of the air flow passages and thus
the velocity of the Jets of air and hence the thermal
duty.

Figures 14 and 14A show a further embodiment
of a diaphragm 724 which can be used when variations
in the velocity of the Jets of air is required. 1In
this embodiment, the diaphragm 724 comprises two
plates 721 and 722 mounted one on top of the other.
The periphery of each plate 721, 722 is received

within a channel section frame 726 which is attached
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to the duct. The top plate 721 is fixed to the frame

726, whilst the lower plate 722 is supported by the
frame 726 so as to be adjustable relative to the top
plate 721. Thus, a number of bolts 730 are arranged
around the frame 726 for urging the frame 726 into
contact with the lower plate 722. Loosening of the
bolts 730 enables the position of the lower plate 722
relative to the upper plate 721 to be adjusted, and
the lower plate 722 can then be retained in the
adjusted position by tightening the bolts 730. Each
of the plates 721 and 722 is provided with an array of
holes 727 over its area. Preferably, the holes cf one
plate substantially correspond in both size and dist-
ribution to the holes of the other plate. It will be
apparent that as the lower plate 722 is moved relative
to the top plate 721 the air flow passages defined by
the holes 727 will be varied in size.

In the embodiments of the diaphragm illust-
rated in Figures 8 to 14 a central aperture 42 is pro-
vided therein for alignment with a water spray nozzle.
Of course, this central aperture 42 can be omitted
and the or each spray nozzle aligned with the
apertures or slots provided in the diaphragm. Further-
more, in each of the embodiments shown in Figures 8 to
13 the diaphragm is illustrated as being fixed to the
duct wall by an angle-iron. Of course, other fixing

means can be used as regquired.

0052009
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1. Apparatus for ensuring heat exchange between a gas
flow and a heat exchanger, comprising a duct (2) through
which a flow of gas (A) can be established, and a heat

. exchanger (6,44) mounted in the duct such that the gas
flows therethrough, characterised in that means (32, 38,40,
56,62,66) are provided for spraying liquid within the

duct and in that means (24,124,224,324,424,524,624,724)
defining constrictions for the gas flow are arranged upstr-
eani of the heat exchanger in the direction cf gas flow

such that Jets of gas are produced.

2. Apparatus as claimed in Claim 1, characterised in

that said means défining constrictions for the gas flow
comprises a diaphragm (24,124,224 ,324L 424,524,624 ,724)
mounted to extend acrcss the duct, and in that a

plurality of flow passages (229, 429,529,629) extend through

said diaphragm.

3. Apparatus as claimed in Cjpaim 2, characterised in that
at least one (229,429,629) of said flow passages converges

in the direction of gas flow.

4, Apparatus as claimed in Claim 2 or Claim 3, characterised
in that said diaphragm includes means (626,632:721,722)

for adjusting the size of said flow passages.
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5. Apparatus as claimed in any of Claims 2 to 4,
characterised in that said diaphragm comprises a rigid plate
having a plurality of apertures (27,127,227,327,427,527,727)
extending therethrough.

6. Apparatus as claimed in Claim 5, characterised in that
apertures of said plate comprise substantially 25% of the

total area of the plate.

7. Apparatus as claimed in any of Claims 2 to 6, character-
ised in that said diaphragm is spaced from the heat

exchanger (6,18,44).

8., Apparatus as claimed in any of Claims 2 tc 7, character-
ised in that said means for spraying liquid within the

duct comprises one or more nozzles (38,56,66) mounted in
the duct upstream of the diaphragm in the direction of

gas flow and directed towards the heat exchanger (6,44),

and in that one cor more apertures (27.,42,127,227,327,427,
527,627,727) are provided in the diaphragm, the or each

nozzle being in alignment with a respective aperture.

9. Apparatus as claimed in any of Claims 2 to 7, character-
ised in that said diaphragm has one or more apertures (42)
therein, and in that said means for spraying liquid

within the duct comprises one or more nozzles mounted in
the duct to extend through z respective aperture, the or

each nozzle being directed towards the heat exchanger (6,44),
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10. Apparatus as claimed in any of Claims 2 to 7,
characterised in that said means for spraying ligquid
within the duct comprises one or more nozzles mounted
in the duct between the diaphragm and the heat exchanger
(6,44), the nozzle or at least some of the nozzles being

directed towards the heat exchanger (6,44).

11. Apparatus as claimed in any of Claims 2 to 10,
characterised in that said means for spraying liquid
within the duct comprises one or more nozzles (32) mounted
in the duct downstream of the heat exchanger (6,44) in

the direction of gas flow and directed towards the

heat exchanger.

12. Apparatus as claimed in any of Claims 2 to 11, wherein
the duct (2) is defined by vertically extending walls (&),
characterised in thet the diaphragm (24,124,22L4,324 420,524,
624,724) is substantially rigid and extends perpendicularly
with respect to the walls (4) of the duct, and the
perimeter of the diaphragm is sealed with respect to the
walls (4), and in that said means for establishing a gas
flow is arranged to establish a gas flow (A) upwardly
through the duct, said diaphragm being mounted below the
heat exchanger (6,44).

13. Apparatus as claimed in any of Claims 2 to 11,

wherein the duct (2) is defined by horizontally extending
walls, éharacterised in that the diaphragm (24,124,224,324,
Lol ,524,624,724) is substantially rigid and extends perpen-
dicularly with respect 1o the walls of the duct.
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14. Apparatus as cleimed in Claim 13, characterised in
that said means for spraying liguid within the duct
comprises one or more nozzles (66) mounted above the
heat exchanger (44) and directed downwardly towards the

heat exchanger.

15. Apparatus as claimed in any of Claims 2 tol4, charact-
erised in that a second heat exchanger (18) is mounted

in the duct such that gas flows therethrough, said

second heat exchanger being spaced from said first heat
exchanger (6,44) upstream in the direction of gas flow,

the disphragm being mounted between said first and second

heat exchangers.

16. Apparatus as claimed in Claim 15, characterised in
that the first and second heat exchangers are connected
to a common circuit for the supply of heat transfer

medium thereto.

17. Apparatus as claimed in Claim 15 or Claim 16,
characterised in that each of said first and second heat
exchangers comprises a coiled tube (8, 8!), and in that
fins (10,10') are provided on the coiled tube of each

heat exchanger.

18. Apparatus as claimed in Claim 17, characterised in
that said means for spraying liquid within the duct further
comprisés one or more nozzles (40) mounted upstream of the

diaphragm and directed towards the second heat exchanger.
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