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(57)  The invention relates to an improved heat re-
covery system which is intended for air-conditioning and
to reduce the cold corridor effect. More specifically, the
invention relates to a system for making use of heat that
is released during the condensing and/or cooling of a
refrigerant fluid, in order subsequently to heat an airflow
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lines of same, using a specially-designed unit for distrib-
uting and supplying heated air. The inventive assembly
is equipped with a regulation and control device which
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customers in the areas surrounding said open retail re-
frigeration cabinets or lines of same. The inventive sys-
tem represents a significant improvement in relation to
the design of the previously-patented system.
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] Thisinvention relates in general to an improved
heat recovery system which is intended for air-condition-
ing and to reduce the cold corridor effect produced in
open retail refrigeration cabinets or lines of same.
[0002] The heat evolved by a refrigerant fluid during
the prior condensation or cooling process of it is made
use of in a condensation unit or in an intermediate heat
exchanger housed between that condensation unit and
the discharge line of the compressor or of an array of
positive or negative temperature compressors, belong-
ing to the refrigerating circuits of refrigeration cabinets to
be found in retail outlets; with the aim of using this heat
evolved by the refrigerant fluid for air-conditioning and to
reduce the cold corridor effect produced in the vicinity of
those open retail refrigeration cabinets or lines of same,
owing to the direct contact between the external face of
the refrigeration air curtain of the refrigeration cabinet
and the air inside a retail outlet.

[0003] Therefore, the object of this invention relates to
the design of an improved system for making use of the
heat released by a refrigerant fluid in a condensation unit
orin anintermediate heat exchanger during the prior con-
densation or cooling process thereof, for air-conditioning
and to reduce the cold corridor effect, as described pre-
viously.

PRIOR ART OF THE INVENTION

[0004] Retail outlets concerned with the distribution of
perishable cold products are fitted with various kinds of
refrigeration cabinet designed exclusively for the sale of
these food products. Coming within this type of refriger-
ation cabinet are open retail refrigeration cabinets.
[0005] The products stored in these refrigeration cab-
inets require for their conservation a refrigerated ambi-
ence with certain given temperature levels. On account
of their design and with the aim of maintaining the interior
of the refrigeration cabinet at a desired refrigeration tem-
perature, they are provided with a refrigerated air curtain,
which demarcates the ambience of the retail outlet from
the interior ambience of those open retail refrigeration
cabinets.

[0006] Open retail refrigeration cabinets continually
extract heat from the ambient air of the retail outlet owing
to the direct contact existing between the external face
of the refrigerated air curtain and the air inside the refrig-
eration cabinet. For that reason, in the vicinity of open
retail refrigeration cabinets there exists an ambient tem-
perature that is appreciably less than in the rest of the
retail outlet, which is proportional to the installed cold
density, defined on the basis of the ratio existing between
the cooling power extracted by open retail refrigeration
cabinets and the retail surface area.

[0007] In retail outlets intended for the distribution of
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perishable food products when open retail refrigeration
cabinets are installed facing each other, a phenomenon
is produced known as the cold corridor, where the tem-
perature at floor level can be around 5-10 K less than
compared to the rest of the retail outlet. This local reduc-
tion in temperature in the vicinity of open retail refriger-
ation cabinets or lines of same produces a certain ambi-
ent discomfort for the customer, as a result of which they
tend to stay away, leading to a drop in sales, if no special
measures are adopted.

[0008] There currently exist methods for mitigating this
cold corridor effect, one of which is to use grilles in the
lower part of the refrigeration cabinets which, by means
of a system of fans, collect the cold air in the corridor and
then channel it for extraction.

[0009] There exist other methods in which condensa-
tion unit of the refrigeration system is installed in the up-
per part of open retail refrigeration cabinets (if the cabi-
nets are small the condenser unit is located in the lower
part), thereby making use of the heat given off during the
condensation process of the refrigerant fluid in order to
raise the temperature in the interior of the retail outlet,
with the consequent economic drawback if we take into
account that during the summer months this heat input
then has to be eliminated by the air-conditioning system.
[0010] Other systems have been designed, in which
the heat released by the refrigerant fluid during the con-
densation process is made use of, this heat being chan-
nelled towards the interior of the retail outlet via a system
of ducts designed for this purpose and/or in other cases,
the actual air-conditioning of the retail outlet is used.
[0011] A heat recovery system is known for air-condi-
tioning and reduction of the cold corridor effect, and is
described in document ES-2.167-280, owned by
FROST-TROL, SA, the content of which is incorporated
into this specification as reference. This document of the
prior art describes an air-conditioning system for retail
outlets and/or for distributor shops for perishable food
products, which describes a system for making use of
the air heated during the condensation process of a re-
frigerant fluid in the condenser units belonging to the re-
frigeration circuits of open retail refrigeration cabinets. In
this case, the condensation unit is located in the upper
partofthe refrigeration cabinet, thereby taking advantage
of the heat evolved during the condensation of the refrig-
erant. By means of some channelling ducts the hot air is
supplied via the lowest part of the refrigeration cabinet
towards the interior of the retail premises, and also to
any other place.

DESCRIPTION OF THE INVENTION

[0012] Inaccordance with the presentinvention, a sys-
temis proposed which permits the drawbacks mentioned
above to be diminished by means of designing an im-
proved system for heat recovery in which the heat
evolved by a refrigerant fluid during the prior condensa-
tion or cooling process is made use of in a condensation
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unit or in an intermediate heat exchanger housed be-
tween that condensation unit and the discharge line of a
compressor or of an array of positive or negative tem-
perature compressors, or of any refrigeration system.
[0013] Starting from this premise, the inventive system
is applicable to open retail refrigeration cabinets or lines
of same designed for the retail of perishable food prod-
ucts, for positive or negative temperatures. The system
comprises a unit for the recovery and exploitation of the
heat, as well as a unit for distributing and supplying heat-
ed air towards the interior of a retail outlet or a large retail
store or an areato be air-conditioned, or any other place.
[0014] The heat recovery and exploitation unit con-
tains a heat exchanger housed in the unit for distributing
and supplying heated air, an intermediate heat exchang-
er and/or a condenser unit, an insulated tank and a cir-
culation pump.

[0015] The intermediate heat exchanger and/or the
condensation unit is arranged in the discharge line of the
compressor or of the array of compressors, with the aim
of making use of the heat evolved by the refrigerant fluid
during the condensation of cooling process of the latter.
The intermediate heat exchanger and/or the condensa-
tion unit can be housed in a machine room intended for
this purpose or outside of it or in open retail refrigeration
cabinets or lines of same.

[0016] The heat evolved by the refrigerant fluid is ab-
sorbed in the condensation unit and/or in the heat ex-
changer by a secondary working fluid. The recirculation
of the secondary fluid is carried out using a circulation
pump, interconnected with an insulated tank and with the
heat exchanger that is housed in the duct for channelling
and supplying the hot air. The geometry, design and
number of heat exchangers used in the heat recovery
and exploitation unit will depend on the installed cooling
power.

[0017] The unit for distributing and supplying heated
air towards the interior of the area to air-condition com-
prises an air suction grille, an interchangeable filter, a
fan unit interconnected with the regulation system for the
system and some air diffusers located in the lower part
of the open retail refrigeration cabinet. The unit for dis-
tributing and supplying heated air can be housed in the
rear partof an open retail refrigeration cabinets or outside
of it.

[0018] The entire inventive assembly is provided with
a device for regulating and controlling certain established
conditions of comfort for the permanence of people and
customers in general in these retail outlets.

[0019] As well as establishing a comfortable climate
for the customers, the inventive system described above
has the advantage of gradually reducing the relative hu-
midity of the air inside a retail outlet or in a large retail
store or in an area to air-condition, or anywhere else,
thereby helping to reduce the installed cooling power and
the overall energy consumption of these retail outlets.
[0020] Below, inorder to facilitate a better understand-
ing of this descriptive specification and forming an inte-
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gral part thereof, some figures are attached in which, on
an illustrative rather than limiting basis, the object of the
invention has been represented.

BRIEF DESCRIPTION OF THE FIGURES

[0021]

Figure 1 shows a perspective view of an open retail
refrigeration cabinet forming the object of the inven-
tion. Inthis case, a curtain of refrigerated air is shown
(m;,) and a flow of hot air (m,,), generated starting
from the exploitation of the heat evolved during the
prior condensation or cooling process of a refrigerant
fluid. Via certain ducts for channelling and pulsing
(4, 7) of air and certain air diffusers (8), the flow of
heated air (m,,) is introduced into the interior of a
retail outlet or a large retail store or an area to air-
condition, via the lower part of the open retail refrig-
eration cabinets or lines of same.

Figure 2 shows a view in cross-section of an open
retail refrigeration cabinet taking as reference the
line A-A of figure 1, interconnected with an embod-
iment of the refrigeration circuit for a system that is
embodied with the invention.

Figure 3A and 3B shows in perspective different al-
ternatives for the embodiment of the duct for the
channelling (4) and supplying the heated air (7),
forming the object of the present invention.

Figure 4 represents a general view of the improved
system for heat recovery for air-conditioning and to
reduce the cold corridor effect forming the object of
this invention. In this case it shows the direction of
recirculation of the heated air (m,,), generated and
pulsed by the lower part of the open retail refrigera-
tion cabinet by means of some heat diffusers (8).
The flow of hot air is sucked via a suction grille (2),
suitably arranged in a particular position above the
open retail refrigeration cabinet, in the inlet duct of
the unit for distributing and supplying heated air (1).

DESCRIPTION OF A PREFERRED EMBODIMENT

[0022] Making reference to figures 1to 4, an improved
system has been illustrated intended for air-conditioning
and to reduce the cold corridor effect. The inventive sys-
tem, whose embodiment by way of example will be ex-
plained below, is applicable to open retail refrigeration
cabinets or lines of same, designed for the retailing of
perishable food products, arranged in a retail outlet or in
a large retail store or in an area to air-condition or any
other place.

[0023] In whatever case, the inventive system com-
prises a recovery and exploitation system for the heat
evolved by a refrigerant fluid during the condensing or
cooling of it, as well as a unit for distributing and supplying
the heated air via the lower part of the open retail refrig-
eration cabinets or lines of same towards the interior of
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a retail outlet or a large retail store or an area to be air-
conditioned, or any other place.

[0024] The heat recovery and exploitation unit con-
tains a heat exchanger (6) housed in the unit for distrib-
uting and supplying heated air (1), an intermediate heat
exchanger (15) and/or a condenser unit (16) located in
the discharge line of the compressor (14), an insulated
tank (17) and a circulation pump (18), as well as the other
conventional automata necessary for regulating the re-
frigerating facility.

[0025] The unit for distributing and supplying the heat-
ed air (1) contains an air suction grille (2), an interchange-
able filter (3), fan (5), some air diffusers (8) arranged
inside the ducts for channelling (4) and pulsing the heated
air (7), as well as a device for regulating and controlling
(19) the ambient conditions in the vicinity of open retail
refrigeration cabinets or lines of same.

[0026] For the purposes of embodying the present in-
vention, via the upper part of an open retail refrigeration
cabinet or lines of same, at least one fan (5) housed in
the channelling duct (4) sucks a flow of air (M,,) from
the interior of a retail outlet or a large retail store or an
area to be air-conditioned, or any other place, via some
suction grilles (2) located in the inlet duct of the unit for
distributing and supplying the heated air (1). The airflow
(M,,) is pulsed via some interchangeable filters (3) and
at least one heat exchanger (6), arranged in the duct for
channelling (4) of the heated air.

[0027] As it passes through the heat exchanger (6),
the air is heated owing to the thermal exchanger that is
produced with the secondary fluid air (M,g) of the heat
recovery unit. The hot air is distributed and pulsed to the
interior of a retail outlet or a large retail store or an area
to be air-conditioned, or any other place, by means of
some air diffusers (8) housed in the lower part of the open
retail refrigeration cabinets or in lines of same.

[0028] The supplying the heated airflow (M5,) to the
interior of a retail outlet or a large retail store or an area
to be air-conditioned or any other place is regulated by
means of a control device (19), which employs certain
measuring devices (20, 21) suitably distributed in the am-
bience to air-condition, together with the other conven-
tional automata belonging to the refrigeration circuits of
open retail refrigeration cabinets; which permits the tem-
perature of the air to be maintained in the vicinity of the
open retail refrigeration cabinets or lines of same under
certain pre-established conditions; generating a micro-
climate of comfort for the customers of the retail outlet
for the retail of perishable products.

Claims

1. Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, comprising a heat recovery and exploitation
unit, and a unit for distributing and supplying of the
heated air via the lower part of an open retail refrig-
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eration cabinetor lines of same, located in the interior
of a retail outlet or a large retail store or an area to
be air-conditioned for the display, distribution and/or
sale of perishable food products, which is used to
mitigate the effect known as cold corridor; charac-
terised in that the unit for distributing and supplying
the heated air (1) is capable of directing the heated
air towards the interior of retail premises or a large
retail store or an area to be air-conditioned, as well
as any other place via the lower part of the open
retail refrigeration cabinet or lines of same.

Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, according to the previous claim; character-
ised in that the unit for distributing and supplying
the heated air (1) located in the rear part of the open
retail refrigeration cabinet or lines of same or in any
other place can be of any type, shape and construc-
tive design.

Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, according to the previous claim; character-
ised in that the procedure used for reducing and
air-conditioning of the cold corridor effect is applica-
ble to any refrigeration system working in positive or
negative temperatures, whether or not by vapour
compression, where in some physical way a prior
condensation and/or cooling process is produced of
a refrigerant fluid of any physical nature and chem-
ical composition; with the aim of making use of the
heat released during the process in order to raise
the temperature of another working fluid used as
heat-carrier flow.

Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect according to the previous claims; character-
ised in that it is capable of making use of the heat
evolved by a refrigerant fluid of any physical nature,
during the prior condensation and/or cooling process
of the latter, in order to heat a secondary working
fluid of any physical nature, which is later on used
to raise the temperature of the air as it passes
through at least one heat exchanger (6), installed in
the open retail refrigeration cabinet or lines of same
or in any other place.

Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, according to the previous claims; character-
ised in that the geometry, the design and the
number of heat exchangers used in the recovery unit
(15, 16) and heat exploitation unit (6) will depend on
the installed cooling power, and these will be able to
be of any kind, geometry or design.
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Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, according to the previous claims; character-
ised in that the secondary working fluid which ab-
sorbs heat during the process of prior cooling and/or
condensation of the refrigerant fluid is stored or not
inaninsulated tank (17), and later on pulsed towards
the heat exchanger (6) housed in an open retail re-
frigeration cabinet or lines of same or in any other
place.

Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, according to the previous claims; character-
ised in that the unit for distributing and supplying
the heated air (1) can be of any shape, design and
geometry, located or otherwise in a position above
the open retail refrigeration cabinet or lines of same.

Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, according to the previous claims; character-
ised in that the ducts for channelling and distributing
the air (4) which direct the air towards the interior of
the retail premises or a large retail store or an area
to be air-conditioned, end in the outlet supplying duct
for the hot air (7) located in the lower part of an open
retail refrigeration cabinet or lines of same.

Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, comprising a heat recovery and exploitation
unit, according to the previous claims; character-
ised in that a regulating and control device (19) is
used which permits adequate control of the function-
ing parameters of the facility.

Amended claims under Art. 19.1 PCT

1. Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, comprising

a heat recovery and exploitation unit; and

a unit for distributing and supplying the heated air
via the lower part of an open retail refrigeration cab-
inet or lines of same;

said units located in the interior of a retail outlet or a
large retail store or an area to be air-conditioned for
the display, distribution and/or sale of perishable
food products, which is used to mitigate the effect
known as cold corridor;

characterised in that

the unit for distributing and supplying the heated air
(1) comprises means for extracting an airflow from
the interior of the corridor via the upper part thereof
through some grilles (2) and for pumping the airflow
via at least one compact heat exchanger (6) which
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is housed in the airflow entrance; where the air tem-
perature is increased prior to introducing the flow of
heated air into a duct (4) housed in the rear part of
an open retail refrigeration cabinet or lines of same,
which is then pulsed via the lower part of the refrig-
eration cabinet.

2. Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, according to the previous claim; character-
ised in that the procedure used for reducing and
air-conditioning of the cold corridor effect is applica-
ble to any refrigeration system working in positive or
negative temperatures, whether or not by vapour
compression, where in some physical way a prior
condensation and/or cooling process is produced of
a refrigerant fluid in an intermediate heat exchanger
(15) ; with the aim of making use of the heat released
during the process in order to raise the temperature
of a secondary working fluid in the liquid state (e.qg.,
water, oil) used later on as a heat-carrier flow in order
to raise the temperature of the air as it passes via
the compact heat exchanger (6).

3. Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, according to the previous claims; character-
ised in that the design and number of intermediate
heat exchangers (15) used for recovering the heat
evolved by the refrigerant fluid will depend on the
installed cooling power, being welded plate ex-
changers or not; and/or being tubular exchangers,
in which the flow of refrigerant circulates counter-
current the secondary fluid used as heat-carried flu-
id.

4. Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, according to the previous claims; character-
ised in that a secondary working fluid which absorbs
heat during the process of prior cooling and/or con-
densation of the refrigerant fluid is stored or not in
an insulated tank (17), and later pumped by a circu-
lation pump (18) towards the compact heat exchang-
er (6) housed in the unit for distributing and supplying
the heated air (1).

5. improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, according to the previous claims; character-
ised in that extraction and pumping ducts for air are
thermally insulated in order to reduce possible heat
losses to the surrounding medium.

6. Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, according to the previous claims; character-
ised in that an outlet duct for supplying the heated
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air (7) located in the lower part of the refrigeration
cabinetis equipped with some rotational air diffusers
(8) which provide a correct mixing of the airflow ac-
cording to the volume of air entering via the top of
the duct (4).

7. Improved heat recovery system which is intended
for air-conditioning and to reduce the cold corridor
effect, according to the previous claims;
characterised in that a regulating and control de-
vice (19) is used which automatically regulates the
temperature of the corridor and the other functioning
parameters of the facility (working pressures and
temperatures of the compressor array), varying the
volume of secondary fluid traversing the intermedi-
ate heat exchanger (15) and the compact heat ex-
changer (6) acting on some three-way valves which
guarantee certain adequate conditions of comfort for
the permanence of persons in the retail outlets.
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