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(54) Anti-freeze protection device for chillers

(57)  Theinventionis a new anti-freeze protection de-
vice for chillers, comprising an electric/electronic control
circuit (3) connected to ice sensors (1) and local heaters
(2). The sensors (1) and heaters (2) are applied and po-
sitioned inthe areas where ice is most likely to form and/or
in which ice causes the greatest reduction in chiller effi-
ciency. In the event of formation of ice, the sensors indi-

cate its presence to the electric/electronic circuit (3)
which suspends operation of the chiller, adjusts opening
and closing of the expansion valves (4) located at the
evaporator inlet, or suspends operation of the chiller com-
pressor only, and if necessary operates the heaters (2),
thus melting the ice into water which is removed by the
known means (C) used for removing condensate.
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Description

[0001] The present patent concerns the chillers of con-
ditioners, refrigerated display units and industrial cooling
systems and in particular it concerns a device for control,
prevention and removal of any ice that may have formed
on the ducts and on the finned packs of the chillers.
[0002] It is known that cooling systems use a gas or
mixture of gas or a previously cooled non-freezable liquid
which is circulated in a closed cooling circuit in which
said gas is compressed and expanded.

[0003] Exploiting the drop in temperature due to ex-
pansion of the gas and the increase in temperature due
to compression of the same gas, the temperature of an
environment, for example the external environment, is
increased by heat exchange, and the temperature of an-
other environment, for example the environment to be
cooled, is lowered via heat exchange.

[0004] At the level of the expansion and compression
ducts, i.e. cooling and heating ducts, of the cooling circuit,
plates are applied between which the air is circulated to
cool the closed environment of the chiller by heat ex-
change or to disperse the heat produced, i.e. removed
from the environment to be cooled.

[0005] The set of compression or expansion ducts and
plates is commonly called finned pack.

[0006] Itis known that the humidity contained in the air
condenses and is deposited on the plates of the finned
packs. Normally said condensed water drops into a tray
provided for the purpose, or drip pan, from which it is
removed and drained.

[0007] When the physical conditions, for example the
temperature on the finned pack or the velocity of the cool-
ing air, are beyond certain limits, the condensation water
freezes on the plates and on the ducts of the finned cool-
ing pack (evaporator).

[0008] When the temperature drops below zero, the
drip pans have to be heated so that the condensed water
flows out normally without re-freezing in the drip pans
themselves or in the drain channels.

[0009] Said ice produces various highly negative ef-
fects on the efficiency of the chiller.

[0010] Afirstnegative effectis due to the lowerthermal
conduction of the layer of ice. The heat of the air passing
through the finned pack is not absorbed, or is absorbed
to a lesser extent, by the gas circulating in the ducts of
the finned pack and consequently there is less cooling
of the air passing through the finned pack.

[0011] The chiller consequently increases its speed to
reach the set cooling temperature. In this way the cooling
unit compressor is overloaded and subject to extra work
without a consequent significant improvement in result.
[0012] A second negative effect consists in reduction
of the gap in the finned pack. The ice that forms on the
plates and on the ducts increases the overall dimensions
of the plates and ducts and consequently the space for
passage of the air, or the gap, decreases, reducing the
cooling flow rate and capacity with the result that the air
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circulation fan is overloaded.

[0013] Toremedy all the above drawbacks a new anti-
freeze protection device for chillers has been designed
and implemented.

[0014] The aim of the new device is to detect and elim-
inate ice from the areas where it is most likely to form.
[0015] A further aim of the new device is to eliminate
ice before its formation significantly reduces the efficien-
cy of the chiller.

[0016] These and furtheraims, directand complemen-
tary, are achieved by the new anti-freeze protection de-
vice for chillers comprising an electric/electronic control
circuit, ice sensors and local heaters.

[0017] The sensors and heaters are applied and posi-
tioned, spaced from each other if necessary, in the points
and areas where formation of ice is most likely and/or
where ice causes the greatest reduction in chiller effi-
ciency.

[0018] Said sensors and said heaters are connected
to the electric/electronic control circuit.

[0019] Inthe event of formation of ice, the sensors sig-
nal its presence to the electric/electronic circuit which
suspends operation of the chiller, closing the expansion
valves located at the evaporator inlet or regulating open-
ing of said valves and consequently the amount of refrig-
erantin circulation or the expansion temperature, or sus-
pends operation of the chiller compressor only, and if
necessary operates the heaters in order to melt the ice
into water which is removed using the means known for
removal of condensation.

[0020] The sensors can be provided with a regulator,
in order to increase or decrease their sensitivity.

[0021] Said electric/electronic circuit can be provided
with controls and adjusting means in order to allow the
setting of various operating functions such as activation-
deactivation times, switch-off of the chiller unit and timing
of switch-on of the heaters, switch-off of the chiller unit
and joint operation of the heaters, activation when ice is
detected or timed activation, and others.

[0022] Anti-freeze protection device for chillers, com-
prising one or more ice sensors, one or more heaters, at
least one electric/electronic circuit connected to said sen-
sors and heaters, and in which said sensors and heaters
are located at the points where ice is most likely to form.
Said electric/electronic circuit activates said heaters
when said sensors detect the formation of ice.

[0023] The characteristics of the new anti-freeze pro-
tection device for chillers will be highlighted in greater
detail in the following description with reference to the
drawing, attached as a non-limiting example.

[0024] The figure illustrates an example of embodi-
ment and application of the new device.

[0025] In this example the ice sensors (1) detect the
formation of ice on a finned pack (A) and in the conden-
sate collection tray inside a duct (C) of a cooling system.
[0026] Electric heaters (2) are positioned on some
plates of the finned pack (A) and in the condensate col-
lection tray.
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[0027] Both the sensors (1) and the heaters (2) are
connected to the electric/electronic circuit (3).

[0028] The finned pack inlet duct is provided with reg-
ulator valve (4) connected to said electric/electronic cir-
cuit (3).

[0029] Said electric/electronic circuit (3) is provided
with at least one display (3.1) to show the parameters
detected and the operating parameters, with buttons and
knobs (3.2) for adjustment of the operating parameters
and a connector (3.3) for the supply.

[0030] A connector (3.4) can be provided for interfac-
ing to a computer in order to permit detection and opti-
mised remote setting of the electric/electronic circuit.
[0031] The new device constituted as described above
detects the formation of ice at the critical points and/or
at the points where formation of ice is most likely.
[0032] Ifthe formation of ice is detected by the sensors
(1), the electric/electronic circuit (3) performs the set ac-
tions to melt or remove it.

[0033] One possible action provides for closure of the
refrigerant inlet valves or cocks (4) or suspension of op-
eration of the chiller unit, and therefore interruption of the
flow of refrigerant into the ducts of the finned pack (A).
The electric fan continues to operate and the air flow
melts the ice without significantly increasing the air tem-
perature.

[0034] Asecond possible action provides for stoppage
of the inlet of refrigerant or of the chiller unit and electric
fan and subsequent operation of the heaters (2).

[0035] The ice is melted into water which is removed
like the usual condensate.

[0036] Once the ice has been melted, the heaters (3)
are switched off and the chiller unit and electric fan are
re-activated.

[0037] The new device can also be connected to hu-
midity detection probes and to humidifiers and used to
keep a constant humidity level in the cooling system air.
[0038] Therefore, with reference to the preceding de-
scription and the attached drawing, the following claims
are expressed.

Claims

1. Anti-freeze protection device for chillers, character-
ised in that it comprises one or more ice sensors
(1), one or more heaters (2), at least one electric/
electronic circuit (3) connected to said sensors (1)
and heaters (3), and wherein said sensors (1) are
located at the points where ice is most likely to form.

2. Anti-freeze protection device for chillers according
to claim 1, characterised in that said heaters (2)
are located at the points where ice is most likely to
form.

3. Anti-freeze protection device for chillers according
to claims 1, 2, characterised in that it is provided
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10.

with electromechanical valves (4) for regulating the
flow of refrigerant gas to the finned pack (A), and
wherein said electromechanical valves are connect-
ed to said electric/electronic circuit (2).

Anti-freeze protection device for chillers according
to claims 1, 2, characterised in that said electric/
electronic circuit (3) operates said heaters (3) and/or
regulates the opening of said solenoid valves (4)
when said sensors (1) detect the formation of ice.

Anti-freeze protection device for chillers according
to claims 1, 2, characterised in that said electric/
electronic circuit (3) operates said heaters (3) and/or
regulates the opening of said solenoid valves (4) at
pre-set intervals.

Anti-freeze protection device for chillers according
to the preceding claims, characterised in that said
electric/electronic circuit is provided with a display
(3.1) for showing the parameters detected and the
operating parameters, and with buttons and knobs
(3.2) for adjustment of the operating parameters.

Anti-freeze protection device for chillers according
to the preceding claims, characterised in that it in-
terrupts operation of the chiller cooling unit before
operating the heaters (2).

Anti-freeze protection device for chillers according
to the preceding claims, characterised in that it in-
terrupts operation of the cooling unit and of the elec-
tric fan before operating the heaters (3).

Anti-freeze protection device for chillers according
to the preceding claims, characterised in that said
electric/electronic circuit (3) is provided with a con-
nector (3.4) for interfacing to a computer, thus per-
mitting detection and optimised remote setting of the
electric/electronic circuit operating parameters.

Anti-freeze protection device for chillers according
to the preceding claims, characterised in that it is
connected to humidity sensors and to humidifying
devices positioned in the cooling system ventilation
duct, insuch away as to maintain a constant humidity
level.
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