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(54) Method for cooling supply air

(57) Method for cooling supply air in the cooling sys-
tem of a building, in which method the cooling water in
the main circulation circuit (2) is cooled with a cooling
compressor (1), and in which method cooling water is
taken to the cooling radiator (3) from the main circulation
circuit (2) for cooling the supply air, and in which method
cooling water is taken to the room unit, such as to the
chilled beam network (4) from the main circulation circuit
(2) and mixed to the desired temperature, e.g. approx.

15 °C. The invention is implemented such that in an op-
erating situation the cooling water of the main circulation
circuit (2) is cooled to a temperature of over 7 °C, pref-
erably to a temperature of approx. 12 °C, and such that
in an exceptional situation such as when the supply air
is humid, the temperature of the room unit, such as of
the chilled beam network (4), is raised higher to prevent
condensation and at the same time the temperature of
the water of the main circulation circuit (2) is reduced
lower.
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Description

[0001] The object of this invention is a method for cool-
ing supply air in the cooling system of a building, in which
method the cooling water in the main circulation circuit
is cooled with a cooling compressor, and in which method
cooling water is taken to the cooling radiator from the
main circulation circuit for cooling the supply air, and in
which method cooling water is taken to the room unit,
such as to the chilled beam network, from the main cir-
culation circuit and mixed to the desired temperature,
e.g. approx. 15 °C.
[0002] The cooling of air-conditioning is normally im-
plemented using a separate water cooler, the task of
which is to produce cold water for implementing cooling
in the air-conditioning. Normally water, of which the tem-
perature is 7 °C, and which cools the supply air of the
building, which can be outdoor air, circulating air or a
mixture of them, is used in the cooling radiator or corre-
sponding for cooling the supply air of the ventilation.
Buildings typically also contain room-specific cooling
units, such as e.g. chilled beams. The temperature of the
water used in the beams is higher, typically approx. 15
°C. All the cooling power produced by the cooling plant
must however be produced at a temperature of 7 °C, in
which case water of 15 °C is produced by mixing. In prior
art solutions, in which the supply air contains a lot of
humidity, it is necessary also to dry it, so that the humidity
will not condense onto the chilled beams in the room
spaces.
[0003] If it were possible to produce the cooling power
at a higher temperature, it would have a significant impact
on the efficiency ratio of the cooling plant. The efficiency
ratio rapidly improves when the temperature of the cool-
ing water rises. It is not, however, possible to do this, but
instead water at a temperature of 7 °C is used because
then the cooling radiator of the supply air can be made
smaller and more efficient compared to when warmer
water is used. In addition, 7 °C water is sufficiently cold
to have the desired drying effect on the supply air. When
the supply air contains a lot of humidity, it must be dried
so that the humidity will not condense onto the chilled
beams in the room spaces. In order to achieve these
characteristics and functions, water that is always 7 °C
is typically produced with a water cooler.
[0004] The total power of a cooling system in existing
systems is thus dimensioned such that drying of the sup-
ply air occurs all the time. This is not advantageous from
the standpoint of overall efficiency.
[0005] The purpose of the invention is to achieve a
method for producing cooling power more economically
and with a better efficiency ration than before. The meth-
od according to the invention is characterized in that in
an operating situation the cooling water of the main cir-
culation circuit is cooled to a temperature of over 7 °C,
preferably to a temperature of approx. 12 °C, and in that
in an exceptional situation such as when the supply air
is humid, the temperature of the room unit, such as of

the chilled beam network, is raised higher to prevent con-
densation and at the same time the temperature of the
water of the main circulation circuit is reduced lower.
[0006] One preferred embodiment of the method ac-
cording to the invention is characterized in that in the
aforementioned exceptional situation the thermal power
released by the room unit, such as the chilled beam net-
work, is used for drying the supply air.
[0007] Another preferred embodiment of the method
according to the invention is characterized in that in the
aforementioned exceptional situation the temperature of
the room unit, such as of the chilled beam network, is
raised e.g. to approx. 17 °C.
[0008] Yet another preferred embodiment of the meth-
od according to the invention is characterized in that
when the maximum cooling power of the cooling com-
pressor is known to be limited, the cooling power released
from the room unit, such as from the chilled beam net-
work, is transferred to cooling the supply air, in which
case sufficient cooling power for the building is obtained
all the time.
[0009] With the method according to the invention a
number of advantages compared to prior-art solutions
are achieved. The cooling power is produced at a higher
temperature for a larger proportion of the operating time.
Only when there is a need to dry the supply air, a lower
temperature of the water is used. In this case the water
cooler is used only momentarily at a worse efficiency
ratio. Thus in this case the total efficiency of the cooling
system does not need to be dimensioned according to
drying of the supply air occurring all the time. The dimen-
sioning of total power occurs without drying and only
when power is released from the room unit, such as from
the chilled beam circuit, the released power is transferred
to additional cooling or drying of the supply air.
[0010] In the following, the invention will be described
in more detail by the aid of a preferred embodiment with
reference to the attached drawing, which presents the
method according to the invention as a circuit diagram.
[0011] In the method according to the invention the
cooling compressor 1 (water cooler) produces cooling
water for the main circulation circuit 2 at a temperature
of 12 °C. The cooling radiator 3 of the supply air takes
cooling water from the main circulation circuit 2 via the
valve 5 and cools the supply air to the desired tempera-
ture.
[0012] The room unit, such as the chilled beam net-
work 4, takes cooling water from the main circulation cir-
cuit 2 via the valve 6 and mixes it typically to a temper-
ature of 15 °C. In a normal operating situation, 12 °C
water does not remove humidity from the supply air (dry-
ing does not occur). The extraction of water from the air
(drying) consumes a lot of energy. Since drying does not
occur, the electrical energy used by a 12 °C water cooler
is smaller. It is thus advantageous from the standpoint
of energy economy to dimension the system such that
water is used that is so warm, e.g. 12 °C, that drying does
not occur. The electrical energy consumed in the cooling
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of air-conditioning is in this case substantially smaller.
[0013] On a few days a year, the humidity of the out-
door air is exceptionally high. In this case there is a dan-
ger that the humidity will condense on the surface of the
room units, such as the chilled beams 4, and the beams
will start to drip water. To prevent this the supply air is
typically dried to some extent in the air-conditioning sys-
tem. In addition, the water circuit of the chilled beams
comprises a system that raises the temperature of the
water of the beam circuit if, despite drying, water con-
denses on the surface of the pipe. When the temperature
of the water is high, e.g. 17 °C, instead of the normal 15
°C, condensation of water is prevented.
[0014] In the method according to the invention the
cooling power is thus produced at a higher temperature
for a larger proportion of the operating time. Only when
there is a need to dry the supply air, a lower temperature
of the water is used. In this case the water cooler is used
only momentarily at a worse efficiency ratio.
[0015] The maximum power of the water cooler can
be dimensioned such that it is adequate to cool the supply
air and to cool the room units, but not to additionally dry
the supply air. When the supply air contains so much
humidity that it is necessary to raise the temperature of
the water of the room unit, such as of the chilled beam
network, e.g. from 15 °C to 17 °C, in order to prevent
condensation, the cooling power of the chilled beams is
reduced at the same time. In this case a part of the max-
imum power of the water cooler remains unused and the
cooling power produced for the building decreases. This
released cooling power is transferred to cooling the sup-
ply air such that the temperature of the water is lowered
e.g. from 12 °C to 7 °C. At the lower temperature of the
water the power of the cooling radiator increases and
replaces the reduced power of the beam circuit.
[0016] It is obvious to the person skilled in the art that
the invention is not limited only to the embodiments pre-
sented above, but that it can be varied within the scope
of the claims presented below. It must be understood that
the diagram presented in the drawing and the actuators
presented by it are examples, and do not limit the inven-
tion. The object of the invention is a method and the ap-
pliance within its scope can be implemented in many dif-
ferent ways.

Claims

1. Method for cooling supply air in the cooling system
of a building, in which method the cooling water in
the main circulation circuit (2) is cooled with a cooling
compressor (1), and in which method cooling water
is taken to the cooling radiator (3) from the main cir-
culation circuit (2) for cooling the supply air, and in
which method cooling water is taken to the room unit,
such as to the chilled beam network (4), from the
main circulation circuit (2) and mixed to the desired
temperature, e.g. approx. 15 °C, characterized in

that in an operating situation the cooling water of the
main circulation circuit (2) is cooled to a temperature
of over 7 °C, preferably to a temperature of approx.
12 °C, and in that in an exceptional situation, such
as when the supply air is humid, the temperature of
the room unit, such as of the chilled beam network
(4), is raised higher to prevent condensation and at
the same time the temperature of the water of the
main circulation circuit (2) is reduced lower.

2. Method according to claim 1, characterized in that
in the aforementioned exceptional situation the ther-
mal power released by the room unit, such as by the
chilled beam network (4), is used for additional cool-
ing and drying of the supply air.

3. Method according to claim 1 or 2, characterized in
that in the aforementioned exceptional situation the
temperature of the room unit, such as of the chilled
beam network (4), is raised e.g. to approx. 17 °C.

4. Method according to any of claims 1-3,
characterized in that when the maximum cooling
power of the cooling compressor (1) is known to be
limited, the cooling power released from the room
unit, such as from the chilled beam network (4), is
transferred to cooling the supply air, in which case
sufficient cooling power for the building is obtained
all the time.
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