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(57) A drying system (1) is provided comprising a
drying device (2), a recuperator (7) and a first sink heater
(3), the drying device (2) being configured to dry a solid
material and comprising an inlet (18) and an outlet (19),
the recuperator (7) comprising an inlet (7a) and an outlet
(7b) and being configured to heat and/or cool down an

operating medium, the operating medium flowing from
the drying device (2) to the recuperator (7), wherein the
first sink heater (3) is configured to heat a process med-
ium.Amethod for avoiding the formation of condensation
in a drying system (1) is also provided.
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Description

Technical Field

[0001] Thepresent invention relates to adryingsystem
comprising a drying device, a recuperator and a first sink
heater, the drying device being configured to dry a solid
material and comprising an inlet and an outlet, the re-
cuperator comprising an inlet and an outlet and being
configured to heat and/or cool down an operating med-
ium, the operatingmediumflowing from thedrying device
to the recuperator, wherein the first sink heater is con-
figured to heat a processmedium. Amethod for avoiding
the formation of condensation in a drying system is also
provided.

Background Art

[0002] Drying plants are usually quite large energy
intensive installationswith a high specific thermal energy
demandonahigh temperature level of above forexample
200 °C, which is often provided by a primary energy
combustion process, which is provided either directly
or indirectly by steam or other medium, with high green-
house gas emissions. The combustion process provides
heating energy to a process gas or process medium -
usually ambient air - at a temperature as high as needed
for the entry into the drying process, usually between
about 80°C and 240 °C, sometimes even higher. Drying
systems or dryers can be of different types, such as flash
dryers, ring dryers, fluidised bed dryers or spray dryers.
[0003] Drying plants may comprise devices for air
handling for all air streams needed for the process (i.e.
air heaters, supply fans, dehumidifiers, coolers, and sys-
tems for exhaust air cleaning etc., which equipment in the
present context is designated the air handling unit), pro-
duct handling (i.e. feed pump, atomizer etc.), air disper-
ser, dryingchamber,heat recovery, andpowder recovery.
All systems can be providedwith pre‑ and post-treatment
equipment, for example evaporators, homogenizers,
fluid bed dryer/cooler, agglomerator, de-duster and con-
veyor etc., so that the plant meets individual product
specifications, operational safety, and environmental
protection requirements. Also, the plants are available
in open, closed, semi-closed and aseptic cycle versions.
[0004] The use of a heat exchanger or recuperator for
heat transfer from dryer exhaust gas for the single task of
pre-heating a process gas in a drying facility is a well-
known concept. Certain types of heat exchangers (e.g.
plate, finned tube, plain tube, or shell and tube heat
exchangers etc.) can be used and integrated in drying
systems.
[0005] However, when integrating a heat exchanger
intoan industrial dryingplant it is generally advantageous
that no dust is present in the exhaust of the dryer. If
particles of dust are present in the exhaust pipe of the
dryer, then the heat exchanger surfaces may be blocked
when condensation is formed and thus fouling of the heat

exchangermay occur, which compromises the operation
of the whole system and hygienic state of the system.
Especially duringwinter and/or at nightwhen theambient
temperature is low, condensation is more likely to hap-
pen.
[0006] The integration of a recuperator in drying sys-
temmay therefore entail drawbacks which set the opera-
tion of the whole system at risk.

Summary of the Invention

[0007] The present invention relates to an improved
drying system that can result in increased energy and
cost savingswhileensuringastableandsafeoperationof
the recuperator.
[0008] In a first aspect of the invention, this and further
objects are achieved with a drying system of the kind
mentioned in the introduction, which is furthermore char-
acterized in that the drying system further comprises a
humidity control system, the humidity control system
comprising a sensor and a first controller coupled to
the sensor, the sensor being configured to at least detect
the humidity of the process medium, wherein the humid-
ity control system is configured to automatically and
continuously calculate the dew point temperature of
the processmedium and control the flow of the operating
medium such that the temperature of the operating med-
ium is higher than or to a pre-set approach to the dew
point temperature of the process medium, so that the
formation of condensation in the system is avoided.
[0009] The ’pre-set approach’ to the dew point tem-
perature means that the temperature of the operating
medium may be close approach to the dew point tem-
perature in the dryer exhaust, i.e. a little lower than, a little
higher than or equal to the dew point temperature. If the
temperature of the operatingmedium is a little lower than
or almost equal to the dew point temperature, that will be
acceptable provided that the temperature of the (metal or
similar, such as glass, plastic etc.) tube or pipe surface
where the operating medium flows into is just above the
dew point temperature.
[0010] Preventing condensation at all times may pro-
vide the added benefit for limiting corrosion within the
exhaust of the dryer and also eliminate the need for
treatment of liquid effluent, which may be contaminated
by traces or particles of dust present within the dryer
exhaust. Further advantages of the system may be sav-
ings up to 20% or more of the total energy required for
heating the dryer day and night throughout the year. In
addition, the risk of fouling and the need for effluent
treatment or extra-ordinary maintenance may be
avoided.
[0011] The dryer exhaust may further comprise or ex-
tend to the inlet and outlet of the recuperator.
[0012] In a preferred embodiment, the system features
two connected heat exchangers, one located in the ex-
haust stack or outlet of a dryer, namely the recuperator,
for recovering heat from the hot exhaust gases and the
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other located at the dryer inlet, namely the first sink
heater, for pre-heating the process medium or incoming
drying air.
[0013] These two heat exchangers may be connected
by a closed loop system of pipework, where a circulating
operating medium such as a water flow, transfers heat
from one heat exchanger to the other. Heat/energy re-
covered by the recuperator may heat the circulating
operating medium and this in turn may be cooled in the
first sink heater, as it pre-heats the incoming process
medium. This cooled operating medium may then be
returned to the recuperator, for recovering more heat
from the dryer exhaust and the cycle may continue, as
a closed loop. Water circulation may be provided by a
dedicatedpump,whichmaybe includedwithin thecircuit.
[0014] In general, the lower the temperature at the
exhaust of the dryer, the lower heat recovery is achieved.
[0015] To further overcome the risk of condensation,
which ismost common inheat exchangers installed in the
humid exhaust gasesof dryers and canworsen the risk of
fouling, a control system may be provided to maintain
temperatures above the point where condensation may
occur. A smart/intelligent humidity controller, often with
multiple probes, detectors or sensors for extra security/r-
eliability, may therefore constantly monitor the condi-
tions: humidity, temperature, etc., within the dryer ex-
haust and calculate the dew point temperature (at which
condensation will occur).
[0016] In a preferred embodiment, the humidity control
system further comprises a second controller being in
signal connection with the first controller, the second
controller being configured to monitor the temperature
of the operating medium, the drying system further com-
prising bypassmeans suchasa valve configured to allow
the operating medium to by-pass the first sink heater,
wherein the second controller is configured to control the
opening and/or closing of the by-pass means as a func-
tion of the temperature of the operating medium.
[0017] Theprobes or sensorsmaybe located before or
after the recuperator, depending upon theprobe typeand
conditions within the dryer exhaust gas stream. The first
controller may then communicate with the second tem-
perature controller, by adjusting its setpoint temperature
to a value, which is just above, or at a pre-set close
approach to thedewpointmeasured in thedryer exhaust.
A second humidity probe may be installed in the system,
serving as a back-up to the first probe in case dust is
accumulated.
[0018] The second controller may monitor the tem-
perature of the operating medium circulating within the
closed circuit pipework, before it is fed to the recuperator.
Output from the second controller may be used to control
by-passmeans such as a valve that is installedwithin the
circuit, which modulates the quantity of circulating oper-
ating medium that by-passes the pre-heater or first sink
heater, thereby limiting cooling and maintaining the cir-
culating operating medium’s temperature above, or at a
pre-set close approach to the dew point temperature in

the dryer exhaust.
[0019] Maintaining temperatures in the humid dryer
exhaust above the dew point temperature, may guaran-
tee that condensationwill never occur under all operating
conditions, automatically compensating for changes in
ambient temperature, exhaust gas temperature, moist-
ure content and all levels of system turn-down. Constant,
continuousandautomatic intelligent controlmayallow for
optimum/maximum heat recovery to be achieved at all
times,without any risk of condensation,whichwould lead
to fouling or blockage of heat exchanger surfaces. This
way, maximum heat recovery and efficiency may be
achievedat all timeswith a robust, reliable and effectively
maintenance free heat recovery system.
[0020] In an example according to the invention, a
dryer with approx. 50,000 kg/h of exhaust gases, which
runs with an exhaust temperature of 80°C (94°C stack
temperature, following a rather high-pressure fan), may
achieve 20% energy savings which is equivalent to sig-
nificant cost savings. The payback period of the drying
system is therefore some weeks instead of years which
would have been rather common in such installations.
Furthermore, the energy savingsmay be associatedwith
significant CO2 emissions savings.
[0021] In an embodiment, the system further com-
prises a second sink heater connected in series with
the first sink heater, the second sink heater being con-
figured to heat the processmedium.Multiple sink heaters
acting as preheaters may be installed in the drying sys-
tem in series with each other and/or in parallel. In an
embodiment, the first sink heater is connected in series
with thesecondsinkheater and theprocessmedium isan
air stream flowing from the first sink heater into the
second sink heater. In alternative embodiments, the
second sink heater is not connected in series with the
first sink heater but is placed on a different air stream. A
second process medium is therefore flowing into the
second sink heater, which generates the exhaust med-
ium, while the process medium of the first sink heater
flows into the dryer.
[0022] In a preferred embodiment, the process med-
ium is a gaseous stream such as air.
[0023] In a preferred embodiment, the operating med-
ium comprises water and/or a heat transfer fluid such as
glycol. The mixture of water and heat transfer fluid cir-
culates within the circuit of the system. The heat transfer
fluid may prevent the operating medium from freezing in
low ambient temperatures, thus ensuring an all-year
round operation of the system.
[0024] In an embodiment, the recuperator is a plain
tube heat exchanger. To overcome the risk of dust, which
is invariably present in the dryer exhaust, blocking and/or
fouling, the heat exchanger is installed with stack, plain
(un-finned) tubes, which can also be easily cleaned/-
washed, if necessary. Fixed water sprays may be in-
stalled if necessary, to allow cleaning in place while the
heater coils can be very easily removed for cleaning or
maintenance. The recuperator may also be installed as
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multiple sections, arranged in series with access be-
tween the banks of tubes, to facilitate inspection and
easy cleaning.
[0025] In an embodiment, the first sink heater is a
finned tubeheat exchanger. The first sink heater installed
at the dryer inlet may preferably be a finned tube heat
exchanger, employing high efficiency extended surface
finned tubes, where no dust is present and filtered am-
bient air is pre-heated. Finned tube heat exchangers are
usually of a smaller size, thus requiring less space in the
system. Other types of heat exchangers may be envi-
sioned, too. The first sink heater or first sink heat ex-
changer may be a U-tube or floating head exchanger, a
plate tube or shell and tube heat exchanger.
[0026] In an embodiment, the drying system further
comprises an expansion tank, the expansion tank being
connectedwith theoutlet of thefirst sinkheater and/or the
recuperator.
[0027] Additionally or alternatively, the drying system
further comprises a circulating pump configured to cir-
culate the operating medium. The dedicated pump may
provide circulation of the operatingmediumflowing in the
circuit, e.g. water in a continuous manner.
[0028] In a preferred embodiment, the humidity control
system further comprises a by-pass valve and/or other
by-pass means installed between the recuperator and
the first sinkheater, theby-pass valvebeing configured to
allow the operating medium by-pass the first sink heater.
The by-passmeansmaybe installed in (direct or indirect)
connection with the heat exchangers, i.e. recuperator
and the first sink heater. The by-pass means may be
connected in series or in parallel with the heat exchan-
gers. The by-pass means may be installed at an alter-
native position in the system. As explained previously,
output from the second controller may be used to control
by-pass means that is installed within the circuit, which
modulates the quantity of circulating operating medium
that by-passes the pre-heater or first sink heater, thereby
limiting cooling and maintaining the temperature of the
circulating operatingmedium above, or at a pre-set close
approach to the dew point temperature in the dryer ex-
haust. The temperature of the operating mediummay be
maintained at 0.5‑5°C above the dew point temperature
in the dryer exhaust, i.e. 0.5, 1, 2, 3, 4 or 5°C higher, or at
approximately the dew point temperature, such as
0.05‑5°C above or below the dew point temperature,
such as 0.05, 0.1, 0.2, 0.3, 0.4, 0.5 , 1, 2, 3, 4, or 5°C
above or below the dew point temperature. If the tem-
perature of the operating medium is a little lower than or
almost equal to the dew point temperature, that will be
acceptable provided that the temperature of the tube or
pipe surface where the operating medium flows into is
just above the dew point temperature.
[0029] Inanembodiment, thedryingsystem is installed
in a drying plant. The drying plant may be any type of
industrial dryingplant, used fordryingproducts.The list of
products which may be dried is extensive and include
among other ingredients for dairy, food, chemical, agro-

chemical, energy, biotechnology, pharmaceutical, semi-
pharmaceutical, healthcare, food additives, food ingre-
dients, microorganisms, proteins, peptides, starch,
whey, and many more, and are not limited in application
to the examples given but are wide open for all such
products. Suitable products are defined by their drying
characteristics and not by their use or origin.
[0030] In an embodiment, the outlet of the drying de-
vice comprises an exhaust pipe, the recuperator being
positioned at or in connection with the exhaust pipe. The
exhaust pipe or exhaust stack of the dryer or simply
referred to as exhaust of the dryer may accommodate
the recuperator such that heat is recovered from the hot
exhaust gases.
[0031] In an embodiment, the humidity control system
further comprises a temperature sensor coupled to the
second controller, the temperature sensor being config-
ured to measure the temperature of the operating med-
ium and/or of the process medium before it is fed to the
recuperator.
[0032] In an embodiment, the sensor or probe of the
humidity control system is positioned at or in close proxi-
mity with the inlet and/or outlet of the recuperator.
[0033] According to a secondaspect of the invention, a
method of avoiding the formation of condensation in a
drying system is provided, comprising a drying device
with an inlet and an outlet, a recuperator and a first sink
heater, the recuperator comprising an inlet and an outlet
and wherein the drying system further comprises a hu-
midity control system, the humidity control system com-
prising a sensor and a first controller coupled to the
sensor, the method comprising the steps of:

thedryingdevicedryinga liquidand/or solidmaterial,
the recuperator heating and/or cooling down an op-
erating medium,
the operatingmedium flowing from the drying device
to the recuperator,
the first sink heater heating a process medium,
the sensor being configured to at least detect the
humidity of the process medium,
the humidity control system automatically and con-
tinuously calculating the dew point temperature of
the process medium and controlling the flow of the
operating medium such that the temperature of the
operating medium is higher than or to a pre-set
approach to the dew point temperature of the pro-
cess medium, so that the formation of condensation
in the system is avoided.

[0034] The components mentioned above and further
below may not be physically connected, but there is a
connection allowing a process or operating medium to
flow into a first component and then to a second compo-
nent etc. Additionally or alternatively, the components
may be indirectly connected such that energy flows or is
transferred from one to the other. Indirect connection
between the components may be understood as the
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components being separated in different hydraulic sys-
tems.

Brief Description of Drawings

[0035] In the followingdescription, embodiments of the
invention will be described with reference to the sche-
matic drawings, in which:

Fig. 1 shows a schematic view of a drying system in
an embodiment of the present invention;
Fig. 2 shows a schematic view of a drying system in
another embodiment of the invention; and
Fig. 3 shows a schematic view of a drying system in
an embodiment of the invention installed in a drying
plant.

Detailed description

[0036] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which embodiments of the invention are
shown. This invention may, however, be embodied in
many different forms and should not be construed as
limited to the embodiments set forth herein; rather, these
embodiments are provided for thoroughness and com-
pleteness.
[0037] Fig. 1 shows a schematic view of the main
components of a drying system 1 comprising a drying
device or dryer 2. The drying device 2 is configured to dry
a solid and/or liquid material and comprises an inlet 18
and an outlet 19. The drying system 1 further comprises
two connected heat exchangers, a recuperator 7 and a
first sink heater 3. The recuperator has an inlet 7a and an
outlet 7b. The recuperator 7 is intended to heat and/or
cool down an operating medium. The recuperator 7 is
located in the exhaust stack 9 of the dryer 2, for recover-
ing heat from the hot exhaust gases. The first sink heater
3 is located at the dryer inlet 18, for pre-heating a process
medium, i.e. the incoming drying air. The operating med-
ium is flowing from the drying device 2 to the recuperator
7 in a closed circuit 8 and in this embodiment is a mixture
ofwater orwater andglycol. Thefirst sink heater 3 acts as
a preheater, being configured to preheat a process med-
ium, which in this embodiment is a gaseous steam such
as air. The two heat exchangers are thus connected by a
closed loop system of pipework 10, where the circulating
flow of water or water/glycol mixture transfers heat from
one heat exchanger 7 to the other 3. Heat or energy
recovered by the heat exchanger 7 in the dryer exhaust 9
heats thecirculatingwater flowand this in turn is cooled in
the second heat exchanger 3, as it pre-heats the incom-
ingdryingair via the inlet 11. Thecooledwater flow is then
returned to thefirst heatexchanger7, for recoveringmore
heat from the dryer exhaust 9 and the cycle continues, as
a closed loop. Exhaust exits the recuperator towards the
atmosphere from outlet 7b. Water circulation is provided
by a dedicated circulating pump 17, which is included

within the circuit. The position of the circulating pump 17
may vary. An optional storage tank or expansion tank 16
is also included in the circuit, here positioned close to the
outlet of the first sink heater 3. Theexpansion tank 16 can
provide some flexibility to the system.
[0038] The risk of dust which is present in the dryer
exhaust 9, necessitates theuse of plain (un-finned) tubes
for the recuperator 7, which can be easily cleaned/-
washed, if necessary. The first sink heater 3 installed
at the dryer inlet has high efficiency extended surface
finned tubes, where no dust is present and filtered am-
bient air entering via inlet 11 is pre-heated.
[0039] To mitigate the risk of fouling and blocking, the
drying system 1 further comprises an intelligent humidity
control system 5, which is provided to maintain tempera-
tures above that where condensation may occur. Details
of the humidity control system are shown in Figs 1 and 2.
The control system 5 constantly monitors the conditions
such as humidity, temperature, etc., within the dryer
exhaust 9 and calculates the dew point temperature (at
which condensation will occur). The humidity control
system 5 comprises in this embodiment a humidity sen-
sor 15 and a first controller 13 coupled to the sensor 15.
The humidity sensor 15 detects the humidity of the pro-
cess medium, while the humidity control system 5 auto-
matically and continuously calculates the dew point tem-
perature of the process medium and controls the flow of
the operating medium such that the temperature of the
operatingmedium is higher than or at a pre-set approach
to the dew point temperature. Specifically, the first con-
troller 13 automatically and continuously calculates the
dew point temperature and communicates it to the hu-
midity control system 5, which in return controls the flow
of the operating medium by-passing the preheater 3. In
this way, the formation of condensation in the system 1 is
avoided.
[0040] In Fig. 1, the humidity sensor 15 is located after
the recuperator 7 in close proximity with the outlet 7b,
while in Fig. 2 it is located before the recuperator 7 in
close proximity with the inlet 7a. The position of the
humidity sensor 15 depends upon the sensor type and
conditions within the dryer exhaust gas stream. The first
controller 13 that is coupled to the humidity sensor 15
then communicateswith a second temperature controller
14, which is coupled to a temperature detector 6, by
adjusting its set point temperature to a value, which is
just above, or at a pre-set closeapproach to thedewpoint
measured in the dryer exhaust 9. The dryer exhaust 9
also covers the inlet and outlet of the recuperator 7. As
explained previously, the temperature of the pipe where
the operating medium is flowing into is not necessarily
exactly the same as the temperature of the operating
medium. Hence, the system is configured to operate
accounting for small differences between these two tem-
peratures. The temperature sensor 6 monitors the tem-
perature of the operatingmedium circulating in the circuit
before it is fed to the recuperator 7. Output from the
second controller 14 is used to control the by-pass valve
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4 that is installed within the circuit 8. The by-pass valve 4
modulates the quantity of circulating water that by-
passes the preheater 3, thereby limiting cooling of the
water in the preheater 3 and maintaining the circulating
water temperature above, or at a pre-set close to the dew
point temperature in the dryer exhaust 9.
[0041] Thus, since temperatures in contact with the
humid dryer exhaust 9 are maintained above the dew
point, it is guaranteed that condensation will never occur
under all operating conditions.
[0042] In the embodiment shown in Fig. 1 and 2, typical
savings up to 480kWh are achieved for an ambient air
temperature of 10°C and for preheating the process
medium to 50°C. The dew point temperature in these
conditions is 41°C and the temperature of the circulating
operating medium before it is fed to the recuperator 7 is
42°C. The preheater 3 required for this embodiment has
an area of 625m2 while recuperator has an area of
121m2. For an ambient temperature of 5°C, the expected
energysavings for a similar systemare490kWh,while for
an ambient temperature of 25°C, the energy savings are
395kWh.
[0043] Fig. 3 illustrates the installation of the drying
system 1 in a drying plant 12 comprising the dryer 2. The
dryer 2 has a drying chamber 20. Details of the humidity
control system have been omitted. The drying plant 12
may comprise a cyclone and a bag filter (not shown). The
first sink heater 3 is here provided as part of a heat
exchanger, which is configured to preheat the incoming
air via inlet 11. The heat exchanger may also comprise a
valve prior to its inlet. The circulating operating medium
flows in the closed circuit 8, thereby connecting the
recuperator 7 with the first sink heater 3.

List of reference numerals

[0044]

1 Drying system
2 Drying device/dryer
3 First sink heater / preheater
4 By-pass valve
5 Humidity control system
6 Temperature transmitter
7 Recuperator
7a Inlet of recuperator
7b Outlet of recuperator
8 Circuit
9 Dryer exhaust
10 Piping
11 Ambient air inlet
12 Drying plant
13 First controller
14 Second controller
15 Humidity sensor
16 Tank
17 Circulating pump
18 Inlet of dryer

19 Outlet of dryer
20 Drying chamber

Claims

1. A drying system comprising a drying device, a re-
cuperator and a first sink heater, the drying device
being configured to dry a solid and/or liquid material
and comprising an inlet and an outlet, the recupera-
tor comprising an inlet and an outlet and being con-
figured to heat and/or cool down an operating med-
ium, the operating medium flowing from the drying
device to the recuperator, wherein the first sink hea-
ter is configured to preheat a process medium,

wherein the drying system further comprises a
humidity control system, the humidity control
systemcomprising a sensor anda first controller
coupled to the sensor, the sensor being config-
ured toat leastdetect thehumidityof theprocess
medium,
wherein the humidity control system is config-
ured toautomatically and continuously calculate
the dew point temperature of the process med-
iumandcontrol the flowof theoperatingmedium
such that the temperature of the operatingmed-
ium is higher than or to a pre-set approach to the
dew point temperature of the process medium,
so that the formation of condensation in the
system is avoided.

2. A drying system according to claim 1, wherein the
humidity control system further comprises a second
controller being in signal connection with the first
controller, the second controller being configured
tomonitor the temperature of the operatingmedium ,
the drying system further comprising bypass means
such as a valve configured to allow the operating
medium to by-pass the first sink heater, wherein the
secondcontroller is configured tocontrol theopening
and/or closing of the by-pass means as a function of
the temperature of the operating medium.

3. A drying system according to claim 1, wherein the
system further comprises a second sink heater con-
nected in series with the first sink heater, the second
sink heater being configured to heat the process
medium.

4. A drying system according to claim 1, wherein the
process medium is a gaseous stream such as air.

5. A drying system according to claim 1, wherein the
operating medium comprises water and/or a heat
transfer fluid such as glycol.

6. A drying system according to claim 1, wherein the
recuperator is a plain tube heat exchanger, a plate
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heat exchanger, a finned tube heat exchanger or a
shell and tube heat exchanger.

7. A drying system according to claim 1, wherein the
first sink heater is a finned tube heat exchanger.

8. A drying system according to claim 1, wherein the
drying system further comprises an expansion tank,
theexpansion tankbeingconnectedwith theoutlet of
the first sink heater and/or the recuperator.

9. A drying system according to claim 1, wherein the
drying system further comprises a circulating pump
configured to circulate the operating medium.

10. A drying system according to claim 1, wherein the
humidity control system further comprises a by-pass
valve and/or other by-passmeans installed between
the recuperator and the first sink heater, the by-pass
valve being configured to let the operating medium
by-pass the first sink heater.

11. A drying system according to claim 1, wherein the
drying system is installed in a drying plant.

12. A drying system according to claim 1, wherein the
outlet of the drying device comprises an exhaust
pipe, the recuperator being positioned in connection
with the exhaust pipe.

13. A drying system according to claim 2, wherein the
humidity control system further comprises a tem-
perature sensor coupled to the second controller,
the temperature sensorbeingconfigured tomeasure
the temperature of the operating medium before the
operating medium is fed to the recuperator.

14. A drying system according to claim 1, wherein the
humidity sensor of the humidity control system is
positionedat or in closeproximitywith the inlet and/or
outlet of the recuperator.

15. A method of avoiding the formation of condensation
in adrying systemcomprisingadryingdevicewith an
inlet and an outlet, a recuperator and a first sink
heater, the recuperator comprising an inlet and an
outlet and wherein the drying system further com-
prisesahumidity control system, thehumidity control
system comprising a sensor and a first controller
coupled to the sensor, the method comprising the
steps of:

the drying device drying a liquid and/or solid
material,
the recuperator heating and/or cooling down an
operating medium,
the operating medium flowing from the drying
device to the recuperator,

the first sink heater heating a process medium,
the sensor being configured toat least detect the
humidity of the process medium,
the humidity control system automatically and
continuously calculating the dew point tempera-
ture of the process medium and controlling the
flow of the operating medium such that the tem-
perature of the operating medium is higher than
or to a pre-set approach to the dew point tem-
perature of the process medium, so that the
formation of condensation in the system is
avoided.
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