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DESCRIPTION

BACKGROUND

[0001] The invention relates to a method for recovering heat from flue gas of a boller.

[0002] The invention further relates to an arrangement for recovering heat from flue gas of a
boliler.

[0003] It iIs known to use flue gas washing and condensing systems, such as condensers and
scrubbers, In combustion plants for recovering heat from flue gas which 1s produced In the
combustion of a fuel. In a flue gas scrubber, the flue gas Is cooled by scrubbing water so that
water vapour contained in the flue gas condenses and the released condensing heat may be
utilized, for instance, in a district heating plant where the condensing heat Is used to heat
district heating water. The scrubbing water iIs circulated through a heat exchanger where heat
energy Is transferred into district heating water.

[0004] It i1s also known to connect a heat pump between a supply channel feeding heated
water In a district heating network and a return channel supplying district heating water
returning from the district heating network back into the heat exchanger for heating. The heat
pump Is configured to heat the district heating water in the supply channel by using heat
energy of water running in the return channel. An advantage is that cooler water is supplied In
the heat exchanger and thus flue gases can be condensed to a lower temperature.

[0005] CN 106482141, FI 122857, WO 2007036236, and US 4799941 disclose methods and
arrangements for recovering heat from flue gas of a boiler . EP 2 644 993 A2 discloses a
method and an apparatus according to the preamble of independent claims 1 and 10.

[0006] A problem arises If there the flue gas scrubber i1s followed by a combustion air
humidifier. Due to low temperature of flue gases, less humidity and heat can be transferred In
combustion air, and the overall humidification degree is decreased.

BRIEF DESCRIPTION

[0007] It i1Is the main objective of the present invention to reduce or even eliminate prior art
problems presented above.

[0008] Viewed from a first aspect, there can be provided a method for recovering heat from
flue gas of a boliler, the method comprising passing the flue gas through a flue gas cooling unit,
cooling the flue gas in the flue gas cooling unit, said cooling comprising cooling by a circulation
of a cooling liquid, feeding at least part of said cooling liquid heated in the flue gas cooling unit
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INto a heat pump, the heat pump being coupled to a circulation of heat-transfer fluid,
transferring condensing heat of said heat-transfer fluid into said cooling liquid fed In the heat
pump for raising the temperature of said cooling liquid, feeding said cooling liquid heated In the
heat pump In a combustion air humidifier, and humidifying combustion air to be fed in the boliler
In the combustion air humidifier.

[0009] Thereby more humidity and heat can be transferred in combustion air, especially when
fuel used In the plant i1s dry, may be achieved.

[0010] Viewed from a further aspect, there can be provided an arrangement for recovering
heat from flue gas of a boliler, the arrangement comprising a flue gas cooling unit, configured
to cool the flue gas with a cooling liquid, a heat pump, coupled to the flue gas cooling unit and
arranged to receive cooling liquid heated In said flue gas cooling unit and further receiving
heat-transfer fluid, the heat pump configured for further heating of said cooling liquid by heat
energy of said heat-transfer fluid, and a combustion air humidifier coupled to the heat pump
and configured to receive cooling liquid heated further in the heat pump.

[0011] Thereby an arrangement having ability to transfer more humidity and heat In
combustion air, especially when fuel used in the plant is dry, may be achieved.

[0012] The arrangement and the method are characterised by what Is stated In the
characterising parts of the independent claims. Some other embodiments are characterised by
what Is stated in the other claims. Inventive embodiments are also disclosed in the specification
and drawings of this patent application. The inventive content may also be formed of several
separate inventions, especially If the invention i1s examined In the light of expressed or implicit
sub-tasks or in view of obtained benefits or benefit groups. Some of the definitions contained In
the following claims may then be unnecessary in view of the separate inventive ideas. Features
of the different embodiments of the invention may, within the scope of the basic inventive idea,
be applied to other embodiments.

[0013] In one embodiment, a first cooling liquid Is passed through a third heat exchange zone
and also through a second heat exchange zone of the flue gas scrubber.

[0014] An advantage Is that, at least, the humidification degree may be raised.
[0015] In one embodiment, the flue gas cooling unit comprises a flue gas scrubber.

[0016] An advantage Is that a high capacity of cooling may be achieved with an inexpensive
way.

[0017] In one embodiment, the flue gas cooling unit comprises a tube heat exchanger.

[0018] An advantage Is that the flue gas cooling unit has a low electricity consumption and a
compact size that facilities designing the layout of the cooling unit.
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[0019] In one embodiment, the arrangement comprises a circulation arrangement of district
heating water, and the circulation arrangement is connected to the heat pump and adapted to
feed returning district heating water as said heat-transfer fluid in the heat pump.

[0020] An advantage Is that temperature of returning district heating water 1s lowered, and thus
the thermal exchange In the heat exchanger may be intensified.

[0021] In one embodiment, a return channel from the combustion air humidifier to the flue gas
cooling unit is connected to the heat pump, and cooling liquid returning from the combustion air
humidifier is said heat-transfer fluid.

[0022] An advantage Is that the dew point raises In the flue gas cooling unit and thus heat
energy recovery may be higher.

[0023] In one embodiment, the arrangement comprises multiple heat pumps arranged In
series In the circulation of the cooling liquid.

[0024] An advantage Is that temperature of liquid passed in the combustion air humidifier may
be even more raised.

BRIEF DESCRIPTION OF FIGURES

[0025] Some embodiments illustrating the present disclosure are described in more detail In
the attached drawings, in which

Figure 1 iIs a schematic side view of an arrangement and method for recovering heat from flue
gas of a boller,

Figure 2 1s a schematic side view of another arrangement and method for recovering heat from
flue gas of a boiller,

Figure 3 Is a schematic side view of a third arrangement and method for recovering heat from
flue gas of a boller,

Figure 4 Is a schematic side view of a fourth arrangement and method for recovering heat from
flue gas of a boiler, and

Figure 5 I1s a schematic side view of another type of flue gas cooling unit suitable for
arrangement and method for recovering heat from flue gas of a boiler.

[0026] In the figures, some embodiments are shown simplified for the sake of clarity. Similar
parts are marked with the same reference numbers in the figures.



DK/EP 3633272 T3

DETAILED DESCRIPTION

[0027] Figure 1 I1s a schematic side view of an arrangement and method for recovering heat
from flue gas of a boiller.

[0028] In the embodiment shown In Figure 1, the boiler 10 i1s a heating boiler that burns In a
combustion process fuel, such as biomass or fossil fuel. The heat energy that is released In the
combustion of the fuel I1s used to heat water that flows In a district heating network through a

circulation arrangement of district heating water 6.

[0029] However, It Is to be noted, that the arrangement and the method may be applied In
various types of combustion plants. The boiler may be, for instance, any type of chemical
recovery boller, fluidized bed boiler, pulverized coal fired boiler, gas fired boiler, pulverized
pellet fired boliler, etc. The arrangement and the method may also be applied iIn combustion
engines.

[0030] The arrangement 100 comprises a flue gas cooling unit 1 that is configured to cool the
flue gas G with a cooling liquid CL. The circulation of the cooling liquid i1s shown by arrow 3.

[0031] In the embodiment shown In Figure 1, the flue gas cooling unit 1 comprises a flue gas
scrubber 7 wherein the cooling liquid CL comprises scrubbing water.

[0032] It is to be noted here, that In some embodiments the flue gas cooling unit 1 comprises a
tube heat exchanger, wherein the cooling takes place by a circulation liquid.

[0033] In the flue gas scrubber 7, the flue gas i1s passed through one or more heat exchange
zone(s) or packing zone(s). The flue gas scrubber 7 shown In Figure 1 comprises three
packing zones 8a, 8b 8c. The packing zone comprises a random packing bed acting as a heat
and mass transfer surface.

[0034] The flue gas G Is cooled by spraying scrubbing water over the packing zone 8a, 8b 8c,
and heat energy Is released from the flue gas and recovered into the scrubbing water.

[0035] The scrubbing water is circulated by using one or more pump (s) 9 from the flue gas
scrubber 7 into a heat exchanger 11, and then back to the flue gas scrubber 7.

[0036] In the shown embodiment, there are two scrubbing water circuits in the scrubber 7.
First circuit Is connected to the first packing zone 8a only, whereas In second circuit the
scrubbing water passes through third 8c and second 8b packing zones. However, In some
embodiments the circuits of scrubbing water may be arranged differently, e.g. there may be

less or more than two scrubbing water circuits.
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[0037] The amount of heat energy that Is released In the scrubbing process depends on the
temperature of the scrubbing water, the dew point of the flue gas, as well as flue gas
temperature and composition, available cooling liquid flow and temperature, such as
temperature of district heating return water, connections and design of the complete system,
and components and concepts thereof. The dew point depends on the moisture content of the
flue gas. If the flue gas can be cooled under its dew point, the water vapor contained in the flue
gas condenses and a large amount of heat energy I1s released and recovered Into the
scrubbing water.

[0038] In the arrangement 100 there is a combustion air humidifier 4. The combustion air
humidifier 4 improves the heat recovery capacity by increasing the moisture content of the

combustion air fed in the boiler 10 and thereby increasing the moisture content of the flue gas
G.

[0039] The combustion air humidifier 4 is connected to the flue gas scrubber 7 by feed channel

12 for receiving water therefrom and by a return channel 13 leading the return water from the
combustion air humidifier 4 back in the flue gas scrubber 7.

[0040] The arrangement 100 further comprises a heat pump 2 that is coupled to the flue gas
scrubber 7, between the scrubber 7 and the combustion air humidifier 4. The heat pump 2 is
configured for receiving cooling liquid CL, i.e. scrubbing water, heated in said flue gas scrubber
{/ and for further heating said scrubbing water. In the embodiment shown in Figure 1, some of
the scrubbing water iIs returned from the heat exchanger 11 directly back in the second 8b

packing zone 8b without circulating it via the heat pump 2 and the combustion air humidifier 4.
In another embodiment, all the scrubbing water i1s passed In the heat pump 2 and the
combustion air humidifier 4.

[0041] The heat pump 2 I1s also connected to receive heat-transfer fluid HT. In the shown
embodiment, the heat pump 2 is connected to a circulation arrangement 6 of district heating
water system, the heat-transfer fluid HT being thus heating water of the district heating water
system. The circulation arrangement 6 feeds heating water returning from a district heating

network (not shown) used for heating e.g. residential and commercial objects in the heat pump
2.

[0042] It i1s to be noted, that the heat-transfer fluild HT may also comprise natural water,
coming from e.g. a sea, a lake or a river, or city water, mill water, tap water etc.

[0043] The heat pump 2 comprises an evaporator 14 and a condenser 15. Furthermore, the
heat pump 2 Includes cooling media, such as ammonia (NH3, R717) that 1s used for

transferring heat energy H from the heat-transfer fluid HT, 1.e. heating water to the cooling
liquid CL, 1.e. scrubbing water.

[0044] In the evaporator 14, the cooling media Is receiving heat energy from the heating water
and allowed to evaporate into a gas. The gas is then compressed to a higher pressure level
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and at the same time its temperature Is increased. In the condenser 15 the gas Is allowed to
condense and heat energy thus released iIs transferred into the scrubbing water. As a result,
the heat-transfer fluid HT cools down and the cooling liquid CL heats up in the heat pump 2.

[0045] The heated cooling liquid CL 1s passed from the heat pump 2 through a feed channel
12 In the combustion air humidifier 4. Thanks to the heat pump 2, the capacity of the
combustion air humidifier 4 to transfer humidity and heat in the combustion air CA fed in the
boiler 10 Is essentially raised. This means a higher humidity content in the combustion air CA.
Following this, the flue gas G contains more water vapour, which leads to a higher dew point of
the flue gas G. This promotes condensation of the water vapour and amount of heat energy
released and recovered In the scrubbing water. Furthermore, temperature of the heat-transfer
fluid HT fed in the heat exchanger 11 is lowered, and thus the cooling capacity of the heat

exchanger 11 i1s raised. Therefore, it Is possible to deliver more heat energy from the cooling
liquid CL into the heat-transfer fluid HT.

[0046] A further advantage of the arrangement 100 and method described in this description is
that emissions of the plant or engine may be lowered thanks to higher humidity content in the
combustion air CA.

Example 1

[0047] A calculated example with an exemplary arrangement according to Figure 1:

e temperature of heat-transfer fluid HT fed in the arrangement: 60°C

o temperature of heat-transfer fluid HT fed out the arrangement: 63.4°C

e temperature of flue gas leaving the scrubber: 45.1°C

e moisture content of flue gas prior to entering the arrangement: 26 vol-%

o temperature of the cooling liquid CL fed in the heat exchanger: 64.8°C

e humidification of combustion air in the the combustion air humidifier 4: 143 g/kg (dry air)
o electricity consumed in the heat pump: 402 kKW

e energy gained: 7.1 MW

[0048] Figure 2 is a schematic side view of another arrangement and method for recovering
heat from flue gas of a boiller.

[0049] According to an aspect, the heat-transfer fluid HT used for heating the cooling liquid CL
fed In the combustion air humidifier 4 may comprise cooling liquid returning from the
combustion air humidifier 4.

[0050] In the embodiment shown In Figure 2, the arrangement comprises a flue gas scrubber
{/ having three packing zones 8a-8c. Cooling liquid CL circulating in the second 8b and the
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third 8¢ packing zones is circulating also through a combustion air humidifier 4.

[0051] A heat pump 2 I1s connected between the flue gas scrubber 7 and the combustion air
humidifier 4 such that the cooling liquid CL returning from the combustion air humidifier 4 is fed
InN an evaporator 14 of the heat pump 2, and the Cooling liquid CL passing in the combustion
air humidifier 4 is fed in a condenser 15 of the very same heat pump 2.

[0052] The heat pump 2 raises humidity and heat in the combustion air CA fed in the boiler 10
(not shown), and advantages already discussed may be achieved. A further advantage may be
that a smaller heat pump and lighter piping may be used, because pressures of the circulation
of cooling liquid 3 are typically lower than pressures In circulation arrangement of district
heating water. Further advantage i1s that there i1s no need to interfere with the circulation
arrangement of district heating water, which in some cases may simplify construction of the
arrangement. Still further advantage is that temperature variations in the circulation of cooling
iguid 3 may be significantly smaller than in the circulation of district heating water, thus
controlling of the arrangement may be easier when the heat pump I1s arranged In the
circulation of cooling liquid.

[0053] The arrangement 100 shown In Figure 2 comprises also a heat exchanger 11 in the
circulation 3 of cooling liquid of the flue gas scrubber 7. The heat exchanger 11 may be
connected to a circulation arrangement of district heating water 6, or to another circulation
arrangement.

[0054] Figure 3 Is a schematic side view of a third arrangement and method for recovering
heat from flue gas of a boller.

[0055] The embodiment shown In Figure 3 Is similar to that one shown In Figure 2, except that
the cooling liquid that is fed in the combustion air humidifier 4 is divided in two portions in a
valve 16, a first of which portions is passed in the heat pump 2 for receiving heat energy H,
while a second portion Is arranged to pass the heat pump 2. Also the cooling liquid returning
from the combustion air humidifier 4 is divided into a first and a second portion in a second
valve 17. The first portion 1s passed in the heat pump for acting there as a heat energy source,
whereas the second portion I1s passed back In the flue gas scrubber 7. In an embodiment, the
valves 16, 17 are controlled so that the ratios of said first and second portions may be changed
on demand.

[0056] It I1s to be noted, that the embodiment where the cooling liquid is divided In two portions
prior to and/or after the combustion air humidifier may also be applied in all embodiments of
the arrangement and method within the scope of the inventive concept defined by the claims
below, for instance in the embodiments shown in Figures 1, 4 and 5.

Example 2
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[0057] A calculated example with an exemplary arrangement according to Figure 3:

o temperature of heat-transfer fluid HT fed in the arrangement: 60°C

e temperature of heat-transfer fluid HT fed out the arrangement: 63.8°C

o temperature of flue gas leaving the scrubber: 42.8°C

e moisture content of flue gas prior to entering the arrangement: 26.3 vol-%

o temperature of the cooling liquid CL fed in the heat exchanger: 65°C

 humidification of combustion air in the the combustion air humidifier 4: 146 g/kg (dry air)
e electricity consumed in the heat pump: 402 kW

e energy gained: 7.9 MW

[0058] Figure 4 i1s a schematic side view of a fourth arrangement and method for recovering
heat from flue gas of a boiller.

[0059] According to an aspect, cooling liquid CL fed from a flue gas cooling unit in the
combustion air humidifier is circulated through at least two heat pumps.

[0060] In the embodiment shown In Figure 4, there are two heat pumps 2a, 2b that are
arranged in series In the circulation of the cooling liquid CL.

[0061] The first heat pump 2a Is connected to a circulation arrangement of district heating
water 6 for receiving heating water coming from a district heating network (not shown) for
being heated In a heat exchanger 11. This connection may be basically similar to that one
shown In Figure 1.

[0062] The second heat pump 2b 1s arranged to receive the cooling liquid CL heated in the first
heat pump 2a and is configured to further heat the cooling liquid CL prior to its feeding In a
combustion air humidifier 4. Thus the the cooling liquid CL 1s heated in two heating steps.

Example 3

[0063] A calculated example with an exemplary arrangement according to Figure 4.

o temperature of heat-transfer fluid HT fed in the arrangement: 60°C

o temperature of heat-transfer fluid HT fed out the arrangement: 64.1°C

e temperature of flue gas leaving the scrubber: 42.2°C

e moisture content of flue gas prior to entering the arrangement: 26.1 vol-%

o temperature of the cooling liquid CL fed In the heat exchanger: 64.4°C

e humidification of combustion air in the the combustion air humidifier 4: 142 g/kg (dry air)
o electricity consumed In the heat pumps: 804 kW

e energy gained: 8.6 MW
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[0064] Figure 5 I1s a schematic side view of another type of flue gas cooling unit suitable for
arrangement and method for recovering heat from flue gas of a boller.

[0065] According to an aspect, the flue gas cooling unit comprises a tube heat exchanger 18.
In an embodiment, the heat-transfer fluid HT, such as district heating water, i1s passed In tubes
arranged in the tube heat exchanger 18. Flue gas G Is arranged to flow outside the tubes.
Heat energy Is transferred from flue gas G to the heat-transfer fluid HT through the tube walls.

[0066] In the embodiment shown In Figure 5, there are first and second heat pumps 2a, 2b,
the embodiment thus resembling the embodiment shown In Figure 4. It Is to be noted,
however, that the tube heat exchanger 18 may also adapted to arrangements the principles of
which described in connection with Figures 1-3.

[0067] Furthermore, the embodiment comprises a scrubber 19 that receives flue gas G from a
boiler (not shown). Scrubbed flue gas Is then passed In the tube heat exchanger 18, and from
there In a condenser 20. In the condenser 20, flue gas G Is cooled by heat transfer fluid
(condensate) received from the combustion air humidifier 4 or from the second heat pump 2b.
Flue gas G passed the condenser 20 exists the arrangement in a stack (not shown), for
Instance.

[0068] The invention i1s not limited solely to the embodiments described above, but instead
many variations are possible within the scope of the inventive concept defined by the claims
below. Within the scope of the inventive concept the attributes of different embodiments and
applications can be used in conjunction with or replace the attributes of another embodiment or
application.

[0069] The drawings and the related description are only intended to illustrate the idea of the
Invention. The invention may vary in detail within the scope of the inventive idea defined in the
following claims.

REFERENCE SYMBOLS

[0070]

1

flue gas cooling unit
2,2a,2b

heat pump

circulation of cooling liquid
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combustion air humidifier

5

circulation of heat-transfer fluid
6

circulation arrangement
-

flue gas scrubber
38a, 8b, 8¢
packing zone

9

pump
10

boiler
11

heat exchanger
12

feed channel
13

return channel
14

evaporator
15

condenser
16

valve
17

second valve
18

tube heat exchanger
19

scrubber
20

condenser
100

arrangement
A

air
CA

combustion air
CL

cooling liquid
HT, HT1, HT2
heat-transfer fluid
G
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flue gas

Heat energy

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant i1s for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken In

compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o L N1UH4521471 [080S]

o 122807 [8G0S3]

o WWOZOUOI0LIGA 100U5]
o US47UUU4TA FORES]

o EPIGA4UU3ALZ IGUGS]



10

15

20

25

30

35

DK/EP 3633272 T3

1

PATENTIKRAYV

1. Fremgangsmade til at genvinde varme fra afgangsgas fra en kedel (10), hvilken
fremgangsmade omfatter

- at passere afgangsgassen (G) gennem en afgangsgaskgleenhed (1),

- at kele afgangsgassen (G) i1 afgangsgaskgleenheden (1), hvilken kgling omfatter at
kale ved en cirkulation (3) af en kalevaeske (CL),

- at fode mindst en del af kglevaesken (CL) som er varmet i afgangsgaskgleenheden
(1), ind i en varmepumpe (2, 2a, 2b),

- hvor varmepumpen (2, 2a, 2b) er koblet til en cirkulation (5) af varmeoverfarsels-
fluid (HT, HT1, HT2), kendetegnet ved,

- at overfgre kondensationsvarme (H) af varmeoverfgrselsfluidet (HT, HT1, HT2) ind |
kaleveesken (CL) som er fgdt ind i varmepumpen (2, 2a, 2b), for at gge temperaturen af
kaglevaesken (CL),

- at fode kglevaesken (CL) som er varmet i varmepumpen (2, 2a, 2b), i en forbraen-
dingsluftsbefugter (4), og

- at befugte forbraendingsluft som skal fegdes ind i kedlen (10), i forbraandingsluftsbe-
fugteren (4).

2. Fremgangsmade ifglge krav 1, hvor afgangsgassen (G) kgles i en afgangsgas-
skrubber (7) af skrubbevand.

3. Fremgangsmade ifglge krav 2, hvor den fgrste kglevaeske passeres gennem en

tredje varmevekslingszone af afgangsgasskrubberen.

4. Fremgangsmade ifglge krav 3, hvor den fgrste kglevaeske ogsa passeres gennem

en anden varmevekslingszone af afgangsgasskrubberen.

5. Fremgangsmade ifglge krav 1, hvor afgangsgassen (G) kgles i en rgrvarmeveksler

(18) af en cirkulationsvaeske.

6. Fremgangsmade ifglge et hvilket som helst af de foregaende krav, hvor det andet
varmeoverfgrselsfluid (HT, HT1, HT2) omfatter en cirkulation af fjernvarmevand.

7. Fremgangsmade ifglge et hvilket som helst af krav 1 — 5, hvor varmeoverfgrsels-
fluidet (HT, HT1, HT2) omfatter fgrste kgleveeske som kommer tilbage fra forbraandings-
luftsbefugteren (4).

8. Fremgangsmade ifglge krav 7, omfattende at dele den farste kglevaeske som
kommer tilbage fra forbreendingsluftsbefugteren (4), i en fgrste og anden del og kun fgde
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den fgrste del i varmepumpen (2, 2a, 2b).

9. Fremgangsmade ifglge et hvilket som helst af de foregaende krav, omfattende at
passere kglevaesken (CL) gennem to varmepumper (2a, 2b) fgr den fgdes i forbraendings-
luftsbefugteren (4).

10. Arrangement til at genvinde varme fra afgangsgas af en kedel (10), hvilket ar-
rangement (100) omfatter:

- en afgangsgaskgleenhed (1) som er konfigureret til at kgle afgangsgassen (G) med
en kglevaeske (CL),

- en varmepumpe (2, 2a, 2b) som er koblet til afgangsgaskaleenheden (1) og er ar-
rangeret til at modtage

-- kglevaeske (CL) som er varmet i afgangsgaskgleenheden (1), og

-- yderligere at modtage varmeoverfgrselsfluid (HT, HT1, HT2)

kendetegnet ved, at

- varmepumpen (2, 2a, 2b) er konfigureret til yderligere at varme kglevaesken (CL)
ved varmeenergi af varmeoverfgrselsfluidet (HT, HT1, HT2), og

- en forbrandingsluftsbefugter (4) er koblet til varmepumpen (2, 2a, 2b) og er kon-

figureret til at modtage kglevaeske (CL) som er yderligere varmet i varmepumpen (2, 23,
2b).

11. Arrangement ifglge krav 10, hvor afgangsgaskgleenheden (1) omfatter en af-

gangsgasskrubber (7) og hvor kglevaesken (CL) omfatter skrubbevand.

12. Arrangement ifglge krav 11, hvor afgangsgasskrubberen (7) omfatter tre varme-
vekslingszoner og hvor

kaleveesken (CL) er arrangeret til at passere gennem en tredje og en anden varme-
vekslingszone af afgangsgasskrubberen.

13. Arrangement ifglge krav 10, hvor afgangsgaskgleenheden (1) omfatter en rgr-
varmeveksler (18).

14. Arrangement ifglge et hvilket som helst af krav 10 - 13, omfattende et cirkulati-
onsarrangement af fjernvarmevand (6) og

- cirkulationsarrangementet (6) er forbundet til varmepumpen (2, 2a, 2b) og indret-
tet til at fode fjernvarmevand som kommer tilbage, som varmeoverfgrselsfluid (HT, HT1,
HTZ2) i varmepumpen (2, 2a, 2b).
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15. Arrangement ifglge et hvilket som helst af krav 10 - 13, hvor en returkanal (13)
fra forbraendingsluftsbefugteren (4) til afgangsgaskgleenheden (1) er forbundet til varme-

pumpen (2, 2a, 2b), og hvor kglevaeesken (CL) som kommer tilbage fra forbrandingslufts-
befugteren (4), er varmeoverfgrselsfluidet (HT, HT1, HT2).

16. Arrangement ifglge et hvilket som helst af krav 10 - 15, omfattende flere varme-
pumper (2, 2a, 2b) som er arrangeret i serie i cirkulationen af kglevaesken (CL).
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