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The present invention relates to an arrangement for
transferring heat. The arrangement comprises a wet
scrubber (101) configured to transfer heat from
waste gas to scrubbing liquid, a first heat exchanger
(104) having a first side coupled to the wet scrubber
(101) and a second side coupled to a return side
and a supply side of a district heating network,
means for conveying scrubbing liquid from the wet
scrubber (101) through the first side of the first heat
exchanger (104) to the wet scrubber (101), a heat
accumulator (107) containing heat storage liquid,
and a second heat exchanger (108) having a first
side coupled to a top part and a bottom part of the
heat accumulator (107) and a second side coupled
to the return side and the supply side of the district
heating network. The invention also relates to a
method for transferring heat.

Esilla oleva keksinto koskee jarjestelya lammaon
siitamiseksi. Jarjestely kasittaa markapesurin
(101), joka on jarjestetty siitamaan lampoa
jatekaasusta pesunesteeseen, ensimmaisen
lammonsiirtimen (104), jonka ensimmainen puoli on
kytketty markapesuriin (101) ja toinen puoli on
kytketty kaukolampoverkon paluupuoleen ja
syottopuoleen, valineet pesunesteen kuljettamiseksi
markapesurista (101) ensimmaisen
lammaonsiirtimen (104) ensimmaisen puolen lapi
markapesuriin {(101), lammonvaraajan (107), joka
sisaltaa lammonvarastointinestetta, ja toisen
lammaonsiirtimen (108), jonka ensimmainen puoli on
kytketty lammonvaraajan (107) ylaosaan ja
alaosaan, ja toinen puoli on kytketty
kaukolampoverkon paluupuoleen ja syottopuoleen.
Keksinto koskee my6s menetelmaa lammaon
siitamiseksi.
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Arrangement and method for transferring heat

TECHNICAL FIELD OF THE INVENTION

The present invention relates to an arrangement and a method for transferring
heat according to the preambles of the appended iIndependent claims.

BACKGROUND OF THE INVENTION

Various Industrial plants, such as refineries, paper mills and power plants, produce
waste gases, which typically contain a large amount of heat. This heat can be re-
covered and utilized in many applications, such as a district heating network.

The heat contained In the waste gas can be transferred to district heating water
with a wet scrubber. The waste gas Is conveyed through the wet scrubber and
cooled therein with scrubbing liquid, whereby water vapour contained in the waste
gas condenses and the released condensing heat Is transferred to the scrubbing
liquid. The amount of heat that I1s released In the scrubbing process depends on
the moisture content of the waste gas and the temperature of the scrubbing liquid.
From the scrubbing liquid, the heat Is transferred to the district heating water, for
example, with a heat exchanger.

A problem associated with the above arrangement iIs that the heating of the district
heating water I1s dependent on the production of the waste gas. The amount of the
waste gas produced by an industrial plant can vary significantly as a function of
time and there can even be periods of time where the waste gas Is not produced
at all. The effects of the variations In the production of the waste gas can be re-
duced with an auxiliary heating system that enables to heat the district heating
water when a required amount of heat cannot be recovered from the waste gas.
The disadvantage of the auxiliary heating system Is, however, that the effects of
the variations in the production of the waste gas are reduced at the expense of an
Increased consumption of electricity. Another problem of the above arrangement Is
that the heat of the waste gas, which 1s not needed to heat the district heating wa-
ter, I1s dissipated into the atmosphere.

Document Fl 125778 B discloses a method and an apparatus for cooling conden-
sate and for recovering heat from it In a boiler plant, and document
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EP 2644993 A2 discloses a method and an arrangement for transferring heat from
flue gas into fluid.

OBJECTIVES OF THE INVENTION

It IS the main objective of the present invention to reduce or even eliminate the
prior art problems presented above.

It IS an objective of the present invention to provide an arrangement and a method
for transferring heat. In more detall, it 1Is an objective of the invention to provide an
arrangement and a method enabling to reduce the effects of variations in the pro-
duction of waste gas In the heating of the district heating water. It I1s a further ob-
jective of the Invention to provide an arrangement and a method enabling to In-
crease the heat recovery from the waste gas to district heating water.

In order to realise the above-mentioned objectives, the arrangement and the
method according to the Invention are characterised by what Is presented In the
characterising portions of the appended independent claims. Advantageous em-

bodiments of the invention are described In the dependent claims.

DESCRIPTION OF THE INVENTION

An arrangement for transferring heat according to the invention comprises a wet
scrubber configured to transfer heat from waste gas to scrubbing liquid, a first heat
exchanger having a first side coupled to the wet scrubber and a second side cou-
pled to a return side and a supply side of a district heating network, means for
conveying scrubbing liquid from the wet scrubber through the first side of the first
heat exchanger to the wet scrubber, a heat accumulator containing heat storage
liquid, and a second heat exchanger having a first side coupled to a top part and a
pbottom part of the heat accumulator and a second side coupled to the return side
and the supply side of the district heating network.

The arrangement according to the invention enables the transfer of heat (energy)
from the waste gas to the district heating water that Is conveyed In the district
heating network. The waste gas, which can be produced In an industrial plant,
such as a refinery, a paper mill or a power plant, Is conveyed through the wet
scrubber. The waste gas can be conveyed from the Industrial plant to the wet
scrubber through a pipe. In the wet scrubber, the waste gas iIs cooled with scrub-
bing liquid, whereby water vapour contained In the waste gas condenses and the
released condensing heat Is transferred to the scrubbing liquid. The scrubbing lig-
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uid may contain water and additional chemicals or substances. The amount of
heat that Is released In the scrubbing process depends on the moisture content of

the waste gas and the temperature of the scrubbing liquid.

The wet scrubber may comprise one or more heat exchange zones, through which
the waste gas 1s passed. The heat exchange zone comprises a random packing
bed that acts as a heat and mass transfer surface. The waste gas Is cooled by
spraying scrubbing liquid over the packing bed, as a result of which heat Is re-
leased from the waste gas and recovered Into the scrubbing liquid. The scrubbing
liquid can be circulated through one or more heat exchangers In order to transfer

heat from the scrubbing liquid to the district heating water.

The first heat exchanger 1s used to transfer heat from the scrubbing liquid to the
district heating water. The district heating water to be heated In the first heat ex-
changer Is the return water of the district heating network. The first side of the first
heat exchanger I1s coupled to the wet scrubber, and the second side of the first
heat exchanger Is coupled between the return side and the supply side of the dis-
trict heating network. The second side of the first heat exchanger can be coupled
between a return pipe and a supply pipe of the district heating network. The (re-
turn) district heating water to be heated iIs conveyed to the first heat exchanger In
the return pipe of the district heating network. From the first heat exchanger, the
heated (supply) district heating water I1s supplied back to the district heating net-
work In the supply pipe of the district heating network. The temperature of the dis-
trict heating water to be heated can be, for example, 45-60 °C, and the tempera-

ture of the heated district heating water can be, for example, 80-100 °C.

The means for conveying scrubbing liquid from the wet scrubber through the first
side of the first heat exchanger to the wet scrubber may comprise pipes coupled
pbetween the wet scrubber and the first heat exchanger, and a pump for pumping
(circulating) the scrubbing liquid between the wet scrubber and the first side of the

first heat exchanger through the pipes.

The arrangement according to the invention enables the transfer of heat (energy)
to and from the heat accumulator by using the second heat exchanger. Heat can
be stored Iinto the heat accumulator when heat from the waste gas Is transferred to
the district heating water, especially when the waste gas contains so much heat
that all the heat cannot be supplied to the district heating network. Heat can be
released from the heat accumulator to the district heating water when a required
amount of heat cannot be recovered from the waste gas.
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The second heat exchanger transfers heat from the first side to the second side or
from the second side to the first side, depending on the temperatures of the heat
storage liquid and the district heating water that are conveyed through the second
heat exchanger. In the second heat exchanger, heat Is transferred from a higher
temperature side to a lower temperature side.

The first side of the second heat exchanger is coupled between the top part and
the bottom part of the heat accumulator. The first side of the second heat ex-
changer can be coupled to the heat accumulator with pipes. The heat storage lig-
uld from the heat accumulator can be conveyed through the first side of the sec-
ond heat exchanger in both directions.

The second side of the second heat exchanger 1s coupled between the return side
and the supply side of the district heating network. The second side of the second
heat exchanger can be coupled to the return pipe and the supply pipe of the dis-
trict heating network with pipes. The district heating water can be conveyed
through the second side of the second heat exchanger in both directions.

When heat Is stored into the heat accumulator, the (cold) heat storage liquid Is
conveyed from the bottom part of the heat accumulator through the first side of the
second heat exchanger to the top part of the heat accumulator, and the (hot) dis-
trict heating water is conveyed from the supply side of the district heating network
through the second side of the second heat exchanger to the return side of the
district heating network. The district heating water that i1s conveyed through the
second side of the second heat exchanger has been heated by using the first heat
exchanger. In the second heat exchanger, the heat Is transferred from the district
heating water to the heat storage liquid. The temperature of the heat storage liquid
that flows into the second heat exchanger can be, for example, 30-45 °C, and the
temperature of the heat storage liquid that flows out of the second heat exchanger
can be, for example, 75-90 °C. The temperature of the district heating water that
flows into the second heat exchanger can be, for example, 80-95 °C, and the tem-
perature of the district heating water that flows out of the second heat exchanger
can be, for example, 35-50 °C.

When heat Is released from the heat accumulator, the (hot) heat storage liquid Is
conveyed from the top part of the heat accumulator through the first side of the
second heat exchanger to the bottom part of the heat accumulator, and the (cold)
district heating water I1s conveyed from the return side of the district heating net-
work through the second side of the second heat exchanger to the supply side of
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the district heating network. In the second heat exchanger, the heat Is transferred
from the heat storage liquid to the district heating water. The temperature of the
heat storage liquid that flows Iinto the second heat exchanger can be, for example,
75-90 °C, and the temperature of the heat storage liquid that flows out of the sec-
ond heat exchanger can be, for example, 42-57 °C. The temperature of the district
heating water that flows Into the second heat exchanger can be, for example, 40-
55 °C, and the temperature of the district heating water that flows out of the sec-
ond heat exchanger can be, for example, 72-85 °C.

The heat accumulator functions as a heat storage into which heat can be stored
and from which heat can be released. The heat Is stored in the heat storage liquid,
the temperature of which gradually increases from the bottom of the heat accumu-
lator upwards. The heat accumulator Is typically operating so that the cold heat
storage liquid, as heavier, Is stratified to the bottom of the heat accumulator while
the hot heat storage liquid i1s on the top of the heat accumulator. The thermocline
varies In height during the charging and discharging of the heat accumulator. At
the bottom part of the heat accumulator the temperature of the heat storage liquid
can be, for example, 30-45 °C, and at the top part of the heat accumulator the
temperature of the heat storage liquid can be, for example, 75-90 °C. The heat
storage liquid may contain water and, in some cases, also salts.

The heat accumulator may comprise an upright container that can be made of
steel. The volume of the heat accumulator can be, for example, 500-20000 m?.
The arrangement may comprise one or a plurality of heat accumulators. The heat
accumulators are preferably arranged side by side and coupled to each other.
Typically, the heat accumulator(s) is(are) operating at atmospheric pressure.

According to an embodiment of the Invention the arrangement comprises an
evaporator having a first side and a second side, the first side being coupled to the
first side of the second heat exchanger and the bottom part of the heat accumula-
tor, a condenser having a first side and a second side, the first side being coupled
to the second side of the second heat exchanger and the supply side of the district
heating network and the second side being coupled to the second side of the
evaporator, and means for conveying heat transfer media between the second
side of the evaporator and the second side of the condenser.

The first side of the evaporator Is coupled between the first side of the second heat
exchanger and the bottom part of the heat accumulator. The arrangement may
comprise a pipe coupled between the first side of the second heat exchanger and
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the first side of the evaporator, and a pipe coupled between the first side of the
evaporator and the bottom part of the heat accumulator. The first side of the con-
denser Is coupled between the second side of the second heat exchanger and the
supply side of the district heating network. The arrangement may comprise a pipe
coupled between the second side of the second heat exchanger and the first side
of the condenser, and a pipe coupled between the first side of the condenser and
the supply pipe of the district heating network. The second sides of the evaporator
and the condenser are coupled together with a closed circuit. The closed circuit
contains heat transfer media that can be circulated In the closed circuit with a
COMpPressor.

The evaporator and the condenser form a heat pump In which heat Is transferred
by using the heat transfer media, such as ammonia (NH3, R/717). In the evapora-
tor, heat from the heat storage liquid Is transferred into the heat transfer media,
which evaporates Into a gas. The gas 1s compressed to a higher-pressure level
and at the same time its temperature Is increased. In the condenser, the gas con-
denses, and the condensing heat Is transferred to the district heating water.

The arrangement according to this embodiment improves the transfer of heat from
the heat storage liquid into the district heating water. After the heat storage liquid
from the top part of the heat accumulator has passed through the first side of the
second heat exchanger, the heat storage liquid Is conveyed through the first side
of the evaporator. In the evaporator, heat Is transferred from the heat storage lig-
uid to the heat transfer media that Is circulated between the second sides of the
evaporator and the condenser. In the condenser, heat from the heat transfer me-
dia I1s transferred Iinto the district heating water that i1s conveyed through the first
side of the condenser. The district heating water 1s conveyed through the first side
of the condenser after it has passed through the second side of the second heat
exchanger. After the heat storage liquid has passed through the evaporator, the
temperature of the heat storage liquid can be, for example, 30-35 °C. By cooling
the heat storage liquid below the temperature of the return district heating water,
the capacity of the heat accumulator increases significantly. This reduces the
needed size of the heat accumulator, even by 50 %.

According to an embodiment of the invention the arrangement comprises a third
heat exchanger having a first side coupled to the wet scrubber and a second side
coupled to the first side of the evaporator, means for conveying scrubbing liquid
from the wet scrubber through the first side of the third heat exchanger to the wet



20205224 PrH 29 -01- 2021

10

15

20

29

30

35

scrubber, and means for conveying heat storage liquid between the second side of
the third heat exchanger and the first side of the evaporator.

The third heat exchanger 1s used to transfer heat from the scrubbing liquid to the
heat storage liquid. The means for conveying scrubbing liquid from the wet scrub-
ber through the first side of the third heat exchanger to the wet scrubber may
comprise pipes coupled between the wet scrubber and the third heat exchanger,
and a pump for pumping (circulating) the scrubbing liquid between the wet scrub-
ber and the first side of the third heat exchanger through the pipes. The means for
conveying heat storage liquid between the second side of the third heat exchanger
and the first side of the evaporator may comprise pipes coupled between the third
heat exchanger and the evaporator, and a pump for pumping (circulating) the heat
storage liquid between the second side of the third heat exchanger and the first
side of the evaporator through the pipes.

The arrangement according to this embodiment improves the transfer of heat from
the waste gas into the district heating water. The third heat exchanger transfers
heat from the scrubbing liquid to the heat storage liquid that Is circulated between
the second side of the third heat exchanger and the first side of the evaporator.
The evaporator transfers heat from the heat storage liquid to the heat transfer me-
dia, from which the heat Is transferred to the district heating water by using the
condenser. Preferably, the third heat exchanger Is used when heat I1s stored Into
the heat accumulator.

According to an embodiment of the invention the arrangement comprises a heat-
INg unit coupled between the first side of the condenser and the supply side of the
district heating network. The heating unit enables to heat the district heating water
when a required amount of heat cannot be transferred from the heat storage liquid
to the district heating water. The arrangement may comprise a pipe coupled be-
tween the first side of the condenser and the heating unit, and a pipe coupled be-
tween the heating unit and the supply pipe of the district heating network.

According to an embodiment of the invention the arrangement comprises means
for conveying heat storage liquid from the bottom part of the heat accumulator
through the first side of the second heat exchanger to the top part of the heat ac-
cumulator, and means for conveying district heating water from the supply side of
the district heating network through the second side of the second heat exchanger
to the return side of the district heating network. The arrangement according to this
embodiment enables to store heat into the heat accumulator. This I1s achieved by
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transferring heat from the district heating water to the heat storage liquid with the
second heat exchanger. The means for conveying heat storage liguid may com-
prise a pipe coupled between the bottom part of the heat accumulator and the first
side of the second heat exchanger, and a pipe coupled between the first side of
the second heat exchanger and the top part of the heat accumulator. The means
for conveying heat storage liquid may also comprise a pump for pumping the heat
storage liquid through the first side of the second heat exchanger. The means for
conveying district heating water may comprise a pipe coupled between the supply
pipe of the district heating network and the second side of the second heat ex-
changer, and a pipe coupled between the second side of the second heat ex-
changer and the return pipe of the district heating network. The means for convey-
INg district heating water may also comprise a pump for pumping the district heat-
INg water through the second side of the second heat exchanger.

According to an embodiment of the invention the arrangement comprises means
for conveying heat storage liquid from the top part of the heat accumulator through
the first side of the second heat exchanger to the bottom part of the heat accumu-
lator, and means for conveying district heating water from the return side of the
district heating network through the second side of the second heat exchanger to
the supply side of the district heating network. The arrangement according to this
embodiment enables to release heat from the heat accumulator. This Is achieved
by transferring heat from the heat storage liquid to the district heating water with
the second heat exchanger. The means for conveying heat storage liquid may
comprise a pipe coupled between the top part of the heat accumulator and the first
side of the second heat exchanger, and a pipe coupled between the first side of
the second heat exchanger and the bottom part of the heat accumulator. The
means for conveying heat storage liquid may also comprise a pump for pumping
the heat storage liquid through the first side of the second heat exchanger. The
means for conveying district heating water may comprise a pipe coupled between
the return pipe of the district heating network and the second side of the second
heat exchanger, and a pipe coupled between the second side of the second heat
exchanger and the supply pipe of the district heating network. The means for con-
veying district heating water may also comprise a pump for pumping the district
heating water through the second side of the second heat exchanger.

The present invention also relates to a method for transferring heat. The method
comprises using a wet scrubber to transfer heat from waste gas to scrubbing lig-
uid, conveying scrubbing liquid from the wet scrubber through a first side of a first
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heat exchanger to the wet scrubber, conveying district heating water from a return
side of a district heating network through a second side of the first heat exchanger,
whereby heat Is transferred from the scrubbing liquid to the district heating water,
conveying heat storage liquid from a bottom part of a heat accumulator through a
first side of a second heat exchanger to a top part of the heat accumulator, and
after the district heating water from the return side of the district heating network
has passed through the second side of the first heat exchanger, conveying the
district heating water through a second side of the second heat exchanger to the
return side of the district heating network, whereby heat Is transferred from the
district heating water to the heat storage liquid. The method enables to store heat
INnto the heat accumulator. This I1s achieved by transferring heat from the heated
district heating water to the heat storage liquid with the second heat exchanger.

According to an embodiment of the Invention the method comprises conveying
scrubbing liquid from the wet scrubber through a first side of a third heat exchang-
er to the wet scrubber, conveying heat storage liquid between a second side of the
third heat exchanger and a first side of an evaporator, whereby heat Is transferred
from the scrubbing liquid to the heat storage liquid, conveying heat transfer media
pbetween a second side of the evaporator and a second side of a condenser,
whereby heat Is transferred from the heat storage liquid to the heat transfer media,
and after the district heating water from the return side of the district heating net-
work has passed through the second side of the first heat exchanger, conveying
the district heating water through a first side of the condenser, whereby heat Is
transferred from the heat transfer media to the district heating water.

The present invention also relates to another method for transferring heat. The
method comprises using a wet scrubber to transfer heat from waste gas to scrub-
bing liquid, conveying scrubbing liquid from the wet scrubber through a first side of
a first heat exchanger to the wet scrubber, conveying district heating water from a
return side of a district heating network through a second side of the first heat ex-
changer, whereby heat I1s transferred from the scrubbing liquid to the district heat-
INg water, conveying heat storage liquid from a top part of a heat accumulator
through a first side of a second heat exchanger to a bottom part of the heat accu-
mulator, and conveying district heating water from the return side of the district
heating network through a second side of the second heat exchanger to a supply
side of the district heating network, whereby heat Is transferred from the heat stor-
age liquid to the district heating water. The method enables to release heat from
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the heat accumulator. This Is achieved by transferring heat from the heat storage
liquid to the district heating water with the second heat exchanger.

According to an embodiment of the invention the method comprises after the heat
storage liquid from the top part of the heat accumulator has passed through the
first side of the second heat exchanger, conveying the heat storage liquid through
a first side of an evaporator, after the district heating water from the return side of
the district heating network has passed through the second side of the second
heat exchanger, conveying the district heating water through a first side of a con-
denser, and conveying heat transfer media between a second side of the evapora-
tor and a second side of the condenser, whereby heat 1s transferred from the heat
storage liquid to the district heating water.

According to an embodiment of the invention the method comprises after the dis-
trict heating water from the return side of the district heating network has passed
through the first side of the condenser, heating the district heating water with a

heating unit.

An advantage of the invention is that it enables to reduce the effects of variations
IN the production of waste gas In the heating of the district heating water. Another
advantage of the invention Is that it enables to increase the heat recovery from the
waste gas to the district heating water.

The exemplary embodiments of the invention presented In this text are not inter-
preted to pose limitations to the applicability of the appended claims. The verb “to
comprise’ Is used In this text as an open Iimitation that does not exclude the exist-
ence of also unrecited features. The features recited in the dependent claims are
mutually freely combinable unless otherwise explicitly stated.

The exemplary embodiments presented In this text and their advantages relate by
applicable parts to the arrangement as well as the method according to the inven-
tion, even though this 1s not always separately mentioned.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 llustrates an arrangement according to an embodiment of the Inven-
tion for transferring heat.

DETAILED DESCRIPTION OF THE DRAWINGS
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Fig. 1 lllustrates an arrangement according to an embodiment of the invention for
transferring heat. The arrangement comprises a wet scrubber 101 having heat
exchange zones 102 and 103 through which waste gas passes inside the wet
scrubber 101. In the heat exchange zones 102 and 103, the waste gas I1s cooled
with scrubbing liquid, whereby water vapour contained In the waste gas condens-
es and the released condensing heat Is transferred to the scrubbing liquid. The
heated scrubbing liquid Is conveyed from the wet scrubber 101 through first sides
of heat exchangers 104 and 105 back to the wet scrubber 101.

A second side of the heat exchanger 104 Is coupled to a return pipe 106 of a dis-
trict heating network. The return pipe 106 conveys district heating water to the
heat exchanger 104 wherein heat Is transferred from the scrubbing liquid to the
district heating water.

The arrangement comprises a heat accumulator 10/ that contains heat storage
liquid. Heat can be stored into and released from the heat accumulator 107 by us-
INg a heat exchanger 108. A first side of the heat exchanger 108 Is coupled with a
pipe 109 to a top part of the heat accumulator 107 and with a pipe 110 to a bottom
part of the heat accumulator 107. A second side of the heat exchanger 108 IS cou-
pled with a pipe 111 to the return pipe 106 and with a pipe 112 to a supply pipe
113 of the district heating network. The heat exchanger 108 can transfer heat from
the heat storage liquid to the district heating water or vice versa, depending on the
temperatures of the heat storage liquid and the district heating water that are con-
veyed through the heat exchanger 108. The arrangement comprises pumps (not
shown In fig. 1) for pumping the heat storage liquid through the first side of the
heat exchanger 108 and the district heating water through the second side of the
heat exchanger 108 In both directions.

The arrangement comprises an evaporator 114 and a condenser 115. A first side
of the evaporator 114 1s coupled with a pipe 116 to the first side of the heat ex-
changer 108 and with a pipe 117 to the bottom part of the heat accumulator 107. A
first side of the condenser 115 Is coupled with a pipe 118 to the second side of the
heat exchanger 108 and with a pipe 119 to a heating unit 120. The heating unit
120 1s further coupled with a pipe 121 to the supply pipe 113. The heat exchanger
104 is coupled with a pipe 122 to the second side of the condenser 115. Second
sides of the evaporator 114 and the condenser 115 are coupled together with a
closed circuit 123. The closed circuit 123 contains heat transfer media that can be
circulated In the closed circuit 123 with a compressor (not shown In fig. 1). The
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arrangement comprises a plurality of valves (not shown in fig. 1) for controlling the
flow of the heat storage liquid and the district heating water between various pipes.

A second side of the heat exchanger 105 1s coupled with pipes 124 and 125 to the
first side of the evaporator 114. The heat storage liquid can be conveyed between
the second side of the heat exchanger 105 and the first side of the evaporator 114
by using a pump (not shown Iin fig. 1). In the heat exchanger 105, heat Is trans-
ferred from the scrubbing liquid to the heat storage liquid and In the evaporator
114 from the heat storage liquid to the heat transfer media. By using the conden-
ser 115, heat can be transferred from the heat transfer media to the district heating
water.

The heat exchangers 104 and 105 are used to heat the district heating water.
When heat I1s stored into the heat accumulator 10/, the heated district heating wa-
ter 1s conveyed through the pipe 112 to the heat exchanger 108 and therefrom
through the pipe 111 to the return pipe 106. At the same time, the heat storage
liquid from the bottom part of the heat accumulator 107 1s conveyed through the
pipe 110 to the heat exchanger 108 and therefrom through the pipe 109 to the top
part of the heat accumulator 10/. In the heat exchanger 108, heat Is transferred
from the heated district heating water to the heat storage liquid.

When heat Is released from the heat accumulator 107, the heat storage liquid from
the top part of the heat accumulator 107 1s conveyed through the pipe 109 to the
heat exchanger 108 and therefrom through the pipe 116 to the evaporator 114.
From the evaporator 114, the heat storage liquid I1s conveyed through the pipe 117
to the bottom part of the heat accumulator 107. At the same time, the district heat-
INg water from the return pipe 106 1s conveyed through the pipe 111 to the heat
exchanger 108 and therefrom through the pipe 118 to the condenser 115. From
the condenser 115, the district heating water I1s conveyed through the pipe 119 to
the heating element 120 and therefrom through the pipe 121 to the supply pipe
113. In the heat exchanger 108, heat Is transferred from the heat storage liquid to
the district heating water. In the evaporator 114, heat Is transferred from the heat
storage liquid to the heat transfer media that 1s circulated between the evaporator
114 and the condenser 115. In the condenser 115, heat from the heat transfer
media I1s transferred to the district heating water. The heating unit 120 Is used to
heat the district heating water when a required amount of heat cannot be trans-
ferred from the heat storage fluid to the district heating water.
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Only an advantageous exemplary embodiment of the invention is described in the
figure. It 1s clear to a person skilled in the art that the invention Is not restricted on-
ly to the examples presented above, but the invention may vary within the limits of
the claims presented hereafter. Some possible embodiments of the invention are
described In the dependent claims, and they are not to be considered to restrict
the scope of protection of the invention as such.
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Claims

1. An arrangement for transferring heat, comprising:

a wet scrubber (101) configured to transfer heat from waste gas to scrub-
bing liquid,

a first heat exchanger (104) having a first side coupled to the wet scrubber
(101) and a second side coupled to a return side and a supply side of a dis-
trict heating network, and

means for conveying scrubbing liquid from the wet scrubber (101) through
the first side of the first heat exchanger (104) to the wet scrubber (101),

characterised In that the arrangement comprises:

a heat accumulator (107) containing heat storage liquid, and

a second heat exchanger (108) having a first side coupled to a top part and
a bottom part of the heat accumulator (10/) and a second side coupled to
the return side and the supply side of the district heating network.

2. The arrangement according to claim 1, characterised in that the arrangement

comprises:

an evaporator (114) having a first side and a second side, the first side be-
INg coupled to the first side of the second heat exchanger (108) and the bot-
tom part of the heat accumulator (107),

a condenser (115) having a first side and a second side, the first side being
coupled to the second side of the second heat exchanger (108) and the
supply side of the district heating network and the second side being cou-

pled to the second side of the evaporator (114), and

means (123) for conveying heat transfer media between the second side of
the evaporator (114) and the second side of the condenser (115).

3. The arrangement according to claim 2, characterised in that the arrangement

comprises:

a third heat exchanger (105) having a first side coupled to the wet scrubber
(101) and a second side coupled to the first side of the evaporator (114),
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means for conveying scrubbing liquid from the wet scrubber (101) through
the first side of the third heat exchanger (105) to the wet scrubber (101),
and

means (124, 125) for conveying heat storage liquid between the second
side of the third heat exchanger (105) and the first side of the evaporator

(114).

4. The arrangement according to claim 2 or 3, characterised In that the arrange-
ment comprises a heating unit (120) coupled between the first side of the conden-

ser (1195) and the supply side of the district heating network.

S. The arrangement according to any of claims 1 to 4, characterised In that the

arrangement comprises:

means (109, 110) for conveying heat storage liquid from the bottom part of
the heat accumulator (107) through the first side of the second heat ex-

changer (108) to the top part of the heat accumulator (107), and

means (111, 112) for conveying district heating water from the supply side
of the district heating network through the second side of the second heat
exchanger (108) to the return side of the district heating network.

6. The arrangement according to any of claims 1 to 5, characterised In that the

arrangement comprises:

means (109, 110, 116, 11/7) for conveying heat storage liquid from the top
part of the heat accumulator (10/) through the first side of the second heat
exchanger (108) to the bottom part of the heat accumulator (107), and

means (111, 112) for conveying district heating water from the return side of
the district heating network through the second side of the second heat ex-
changer (108) to the supply side of the district heating network.

/. A method for transferring heat, comprising:

using a wet scrubber (101) to transfer heat from waste gas to scrubbing lig-
uid,

conveying scrubbing liquid from the wet scrubber (101) through a first side
of a first heat exchanger (104) to the wet scrubber (101), and
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conveying district heating water from a return side of a district heating net-
work through a second side of the first heat exchanger (104), whereby heat
IS transferred from the scrubbing liquid to the district heating water,

characterised In that the method comprises:

conveying heat storage liquid from a bottom part of a heat accumulator
(107) through a first side of a second heat exchanger (108) to a top part of
the heat accumulator (107), and

after the district heating water from the return side of the district heating
network has passed through the second side of the first heat exchanger
(104), conveying the district heating water through a second side of the
second heat exchanger (108) to the return side of the district heating net-
work, whereby heat Is transferred from the district heating water to the heat
storage liquid.

8. The method according to claim 7, characterised in that the method comprises:

conveying scrubbing liquid from the wet scrubber (101) through a first side
of a third heat exchanger (105) to the wet scrubber (101),

conveying heat storage liquid between a second side of the third heat ex-
changer (105) and a first side of an evaporator (114), whereby heat Is trans-
ferred from the scrubbing liquid to the heat storage liquid,

conveying heat transfer media between a second side of the evaporator
(114) and a second side of a condenser (115), whereby heat Is transferred
from the heat storage liquid to the heat transfer media, and

after the district heating water from the return side of the district heating
network has passed through the second side of the first heat exchanger
(104), conveying the district heating water through a first side of the con-
denser (115), whereby heat Is transferred from the heat transfer media to
the district heating water.

9. A method for transferring heat, comprising:

using a wet scrubber (101) to transfer heat from waste gas to scrubbing lig-
uid,
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conveying scrubbing liquid from the wet scrubber (101) through a first side
of a first heat exchanger (104) to the wet scrubber (101), and

conveying district heating water from a return side of a district heating net-
work through a second side of the first heat exchanger (104), whereby heat
IS transferred from the scrubbing liquid to the district heating water,

characterised In that the method comprises:

conveying heat storage liquid from a top part of a heat accumulator (107)
through a first side of a second heat exchanger (108) to a bottom part of the

heat accumulator (107), and

conveying district heating water from the return side of the district heating
network through a second side of the second heat exchanger (108) to a
supply side of the district heating network, whereby heat Is transferred from
the heat storage liquid to the district heating water.

10. The method according to clam 9, characterised In that the method compris-

eS.

after the heat storage liquid from the top part of the heat accumulator (107)
has passed through the first side of the second heat exchanger (108), con-

veying the heat storage liquid through a first side of an evaporator (114),

after the district heating water from the return side of the district heating
network has passed through the second side of the second heat exchanger
(108), conveying the district heating water through a first side of a conden-
ser(115), and

conveying heat transfer media between a second side of the evaporator
(114) and a second side of the condenser (115), whereby heat Is trans-
ferred from the heat storage liquid to the district heating water.

11. The method according to claim 10, characterised in that the method compris-

eS.

after the district heating water from the return side of the district heating
network has passed through the first side of the condenser (115), heating
the district heating water with a heating unit (120).
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Patenttivaatimukset
1. Jarjestely lammon siirtamiseksi kasittaen:

- markapesurin (101), joka on jarjestetty sirtamaan lampoda jatekaasusta pe-
sunesteeseen,

- ensimmaisen lammaonsiirtimen (104), jonka ensimmainen puoli on kytketty
markapesuriin (101) ja toinen puoli on kytketty kaukolampdverkon paluupuo-
leen ja syo6ttopuoleen, ja

- valineet pesunesteen kulettamiseksi markapesurista (101) ensimmaisen
lammaonsiirtimen (104) ensimmaisen puolen lapl markapesuriin (101),

tunnettu siita, etta jarjestely kasittaa:
- lammodnvaraajan (107), joka sisaltaa lammaonvarastointinestetta, ja

- toisen [@ammonsiirtimen (108), jonka ensimmainen puoli on kytketty lammaon-
varaajan (107) ylaosaan ja alaosaan, ja toinen puoli on kytketty kaukolampo-
verkon paluupuoleen ja syottopuoleen.

2. Patenttivaatimuksen 1 mukainen jarjestely, tunnettu siita, etta jarjestely kasittaa:

- hoyrystimen (114), jolla on ensimmainen puoli ja toinen puoli, joka ensimmai-
nen puoli on kytketty toisen [@ammaonsiirtimen (108) ensimmaiseen puoleen ja
lammonvaraajan (107) alaosaan,

- lauhduttimen (115), jolla on ensimmainen puoli ja toinen puoli, joka ensim-
mainen puoll on kytketty toisen lammonsiirtimen (108) toiseen puoleen ja
kaukolampoverkon syoéttopuoleen, ja joka toinen puoli on kytketty hoyrysti-

men toiseen puoleen (114), ja

- valineet (123) lammaonsiirtoaineen kuljettamiseksi hoéyrystimen (114) toisen
puolen ja lauhduttimen (1195) toisen puolen valilla.

3. Patenttivaatimuksen 2 mukainen jarjestely, tunnettu siita, etta jarjestely kasittaa:

- kolmannen [ammaonsiirtimen (105), jonka ensimmainen puoli on kytketty mar-
kapesuriin (101) ja toinen puoli on kytketty hoyrystimen (114) ensimmaiseen
puoleen,



20205224 PrH 29 -01- 2021

10

15

20

25

19

- valineet pesunesteen kuljettamiseksi markapesurista (101) kolmannen lam-
monsiirtimen (105) ensimmaisen puolen lapi markapesuriin (101), ja

- valineet (124, 125) lammonvarastointinesteen kuljettamiseksi kolmannen
lammaonsiirtimen (105) toisen puolen ja hdyrystimen (114) ensimmaisen puo-
len valilla.

4. Patenttivaatimuksen 2 tai 3 mukainen jarjestely, tunnettu siita, etta jarjestely ka-
sittaa lammitysyksikon (120), joka on kytketty launhduttimen (115) ensimmaisen puo-
len ja kaukolampdverkon syoéttopuolen valiin.

5. Jonkin patenttivaatimuksen 1 - 4 mukainen jarjestely, tunnettu siita, etta jarjes-
tely kasittaa:

- valineet (109, 110) lammonvarastointinesteen kuljettamiseksi lammonvaraa-
j1an (107) alaosasta toisen [ammaonsiirtimen (108) ensimmaisen puolen lapl
lammonvaraajan (107) ylaosaan, ja

- valneet (111, 112) kaukolampdveden kuljettamiseksi kaukolampdverkon
syoOttopuolelta toisen lammonsiirtimen (108) toisen puolen lapi kaukolampo-
verkon paluupuolelle.

6. Jonkin patenttivaatimuksen 1 - 5 mukainen jarjestely, tunnettu siita, etta jarjes-
tely kasittaa:

- valineet (109, 110, 116, 117) lammodnvarastointinesteen kuljettamiseksi [am-
monvaraajan (107) ylaosasta toisen [ammonsiirtimen (108) ensimmaisen
puolen lapi l@ammonvaraajan (10/7) alaocsaan, ja

- valineet (111, 112) kaukolampoveden kuljettamiseksi kaukolampoverkon pa-
luupuolelta toisen lammaonsiirtimen (108) toisen puolen lapi kaukolampdver-
kon syottopuolelle.

/. Menetelma [ammon siirtamiseksi, jossa menetelmassa:

- kaytetaan markapesuria (101) lammon siirtamiseksi jatekaasusta pesunes-
teeseen

- kuljetetaan pesunestetta markapesurista (101) ensimmaisen lammaonsiirti-
men (104) ensimmaisen puolen lapi markapesuriin (101), ja
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kKuljetetaan kaukolampoévetta kaukolampdverkon paluupuolelta ensimmaisen
lammaonsiirtimen (104) toisen puolen lapi, jolloin [@ampda siirtyy pesunes-
teesta kaukolampodveteen,

tunnettu siita, etta menetelmassa:

kKuljetetaan [ammadnvarastointinestetta lammonvaraajan (10/7) alaosasta toi-
sen lammonsiirtimen (108) ensimmaisen puolen lapi lammonvaraajan (107)
yvlaosaan, ja

kun kaukolampovesi kaukolampoverkon paluupuolelta on kulkenut ensim-
maisen lammaonsiirtimen (104) toisen puolen lapi, kuljetetaan kaukolampo-
vesl toisen lammonsiirtimen (108) toisen puolen lapi kaukolampdverkon pa-
luupuolelle, jolloin lampoda siirtyy kaukolampovedesta lammonvarastointines-
teeseen.

8. Patenttivaatimuksen 7 mukainen menetelma, tunnettu siita, ettda menetelmassa:

Kuljetetaan pesuneste markapesurista (101) kolmannen lammaonsiirtimen
(105) ensimmaisen puolen lapl markapesuriin (101),

Kuljetetaan lammadnvarastointinestetta kolmannen lammaonsiirtimen (1095) toi-
sen puolen ja hoyrystimen (114) ensimmaisen puolen valilla, jolloin lampda

slirtyy pesunesteesta lammonvarastointinesteeseen,

kKuljetetaan lammaonsiirtoainetta hoyrystimen (114) toisen puolen ja lauhdutti-
men (115) toisen puolen valilla, jolloin lampda siirtyy lammonvarastointines-
teesta lammaonsiirtoaineeseen, |a

kun kaukolampovesi kaukolampoverkon paluupuolelta on kulkenut ensim-
maisen lammaonsiirtimen (104) toisen puolen lapi, kuletetaan kaukolampod-
vesl lauhduttimen (115) ensimmaisen puolen lapi, jolloin [@mpda siirtyy lam-
monsiirtoaineesta kaukolampoveteen.

9. Menetelma [ammon siirtamiseksi, jossa meneteimassa:

kaytetaan markapesuria (101) [ammon siirtamiseksi jatekaasusta pesunes-
teeseen,

Kuljetetaan pesunestetta markapesurista (101) ensimmaisen lammaonsiirti-
men (104) ensimmaisen puolen [api markapesuriin (101), ja
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kKuljetetaan kaukolampoévetta kaukolampdverkon paluupuolelta ensimmaisen
lammaonsiirtimen (104) toisen puolen lapi, jolloin [@ampda siirtyy pesunes-
teesta kaukolampodveteen,

tunnettu siita, etta menetelmassa:

Kuljetetaan [ammaonvarastointinestetta lammonvaraajan (107) ylaosasta toi-
sen lammonsiirtimen (108) ensimmaisen puolen lapi lammonvaraajan (107)
alaocsaan, ja

Kuljetetaan kaukolampodvetta kaukolampdverkon paluupuolelta toisen lam-
monsiirtimen (108) toisen puolen lapi kaukolampodverkon syottopuolelle, jol-
loin [@ampda siirtyy lammonvarastointinesteesta kaukolampdveteen.

10. Patenttivaatimuksen 9 mukainen menetelma, tunnettu sita, etta menetel-
massa:

kun [@mmonvarastointineste lammaonvaraajan (10/7) ylaosasta on kulkenut
toisen lammonsiirtimen (108) ensimmaisen puolen lapi, kuljetetaan [ammon-
varastointineste hoyrystimen (114) ensimmaisen puolen lapi,

kun kaukolampodvesi kaukolampdverkon paluupuolelta on kulkenut toisen
lammonsiirtimen (108) toisen puolen lapi, kuljetetaan kaukolampdvesi lauh-

duttimen (115) ensimmaisen puolen lapi, ja

kKuljetetaan lammaonsiirtoainetta hoyrystimen (114) toisen puolen ja lauhdutti-
men (115) toisen puolen valilla, jolloin lampda siirtyy lammonvarastointines-
teesta kaukolampodveteen.

11. Patenttivaatimuksen 10 mukainen menetelma, tunnettu siita, etta menetel-
massa:

kun kaukolampdvesi kaukolampdverkon paluupuolelta on kulkenut lauhdutti-
men (115) ensimmaisen puolen lapi, lammitetaan kaukolampovesi lammitys-

vksikolla (120).
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