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(54) Built-in refrigerator

(57) A built-in refrigerator comprises a refrigerated
compartment and a base portion containing a condens-
er (14), a fan (12) and a compressor (16), said base por-
tion having an open rear face (18a) adapted to face a

house wall (W) where the refrigerator is adapted to be
installed. The rear face of the base portion is provided
with a gasket (22) adapted to cooperate with said house
wall (W) in order to define an air suction mouth upstream
the condenser (14).
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Description

[0001] The present invention relates to a household refrigerator of the built-in type, comprising a refrigerated com-
partment and a basement containing a condenser, a fan and a compressor, said basement having an open rear face
facing a house wall where the refrigerator is adapted to be installed.
[0002] The term "household refrigerator" as used in this description and the appended claims is intended to include
refrigerators and freezers.
[0003] Refrigerators of the above type have the advantage of maximising the volume of the appliance since the
condenser is placed in the basement and not between the wall and the rear face of the refrigerator. In order to use this
space, the condenser and the fan are placed in a bottom niche together with the compressor. In such refrigerators the
fan creates an airflow directed towards the front wall of the refrigerator or towards an interspace between the house
wall and the rear wall of the refrigerators. In the second case a sort of "short-circuit" between cold and warm air is
avoided, and cooling air is forced in a sort of "chimney" defined by the above interspace so that also a convection effect
is added to the forced air flow. The drawback of this solution is that the furniture containing the built-in refrigerator may
need some adaptation work in order to create a proper cooling airflow pattern. Such usual adaptation is needed es-
pecially in certain countries where the wooden door of the kitchen furniture abuts the front edge of the furniture cavity
containing the built-in refrigerator. In this case, since no suction front opening is defined between the furniture and the
refrigerator, without the above mentioned aperture in the bottom wall of the furniture the cooling air has to flow under
the furniture (i.e. between the floor and the furniture) and cannot be sucked by the fan which therefore is substantially
useless. In view of the above, if the installation of the refrigerator is not properly made (i.e. the aperture in the furniture
is not cut before the installation) the refrigerator will work with a condenser at a much higher temperature than designed,
with problems of higher energy demand and possibility of compressor failures.
[0004] Purpose of the present invention is to provide a household refrigerator of the built-in type in which there is no
need of adapting the furniture in order to have a proper flow of cooling air. Another purpose of the present invention is
to provide a built-in refrigerator in which the cooling of the condenser and compressor is improved, so that energy
saving is obtained too.
[0005] Such purposes are achieved by a refrigerator in which the rear face of the basement is provided with sealing
means adapted to cooperate with the house wall in order to define an air suction mouth upstream the condenser. A
partition wall is preferably provided between the condenser and the compressor so as to define a U-shaped channel
or duct and in order to cool the compressor downstream the condenser.
[0006] Thanks to this technical solution the user is always sure that the built-in refrigerator is properly working, in-
dependently on how it is fitted between or adjacent the units of a sectional kitchen.
[0007] Other advantages of the solution according to the present invention are:

• air bypassing of the condenser is avoided;
• the air that already is passed through the condenser is forced to go through the compressor as there is still a

potential for heat transfer with the compressor, since it is at a higher temperature than the condenser;
• a preferable air path with low pressure drop is made for the air going out after passing through condenser and

compressor, without going back to the fan inlet region;
• air recirculation between high pressure and low pressure areas is avoided (no air "short-circuit"),
• air recirculation between warm and cold areas is avoided, since warm air is prevented from reaching the inlet of

the condenser or the fan;
• an homogeneous air flow around condenser and compressor is obtained.

[0008] Further advantages of the present invention are clearly shown in the following detailed description and an-
nexed drawings, merely shown by way of the explicative but not limiting example, where:

- Figure 1 is a schematic sectional view of a built-in refrigerator according to the present invention;
- Figure 2 is a rear perspective view the bottom portion of the refrigerator of figure 1, where the cooling airflow pattern

is shown;
- Figure 3 is a cross section along line III-III of figure 1; and
- Figures 4 and 5 are enlarged views of a portion of figure 1, according to two different systems of built-in installation.

[0009] With reference to figure 1, with 10 is indicated a built-in refrigerator installed in a standard cavity C defined
by a rear house wall W and side furniture walls P (figure 3). The built-in refrigerator 10 has an upper refrigeration
compartment 10a and a lower freezer compartment 10b. There are different solutions in terms of air circulation in
standard cavities, and this can vary from country to country. Two different solutions are shown in figures 4 and 5, with
different airflow patterns.
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[0010] In every case between the refrigerator and a bottom wall B of the furniture a space K is defined. In the solutions
shown in figure 4, normally used for instance in Italy, air flows in the space K toward a fan 12 and under the bottom
wall B of the furniture. In the solution shown in figure 5, typical for built-in appliances in Germany and Switzerland, the
wooden door D of the furniture closes the space K, and therefore the air can flow only under the bottom wall B of the
furniture for reaching the fan 12.
[0011] The fan 12, a condenser 14 and a compressor 16 are contained in a niche 18 defined in the basement of the
refrigerator 10. The niche 18 has an open rear portion 18a facing the wall W where the refrigerator is installed. Between
the condenser 14, placed downstream the fan 12, and the compressor 16 there is provided a partition wall 20 whose
function is to create an U-shaped air flow around the partition 20.
[0012] The air taken from the external ambient is forced to pass through the condenser 14 and the compressor 16,
as there is still a potential for heat transfer with the compressor, since it is at a higher temperature. A preferable path
with a low pressure drop is created for the air going out after passing through condenser 14 and compressor 16, without
going back to the fan inlet region.
[0013] The above desired flow pattern is obtained by sealing the inlet region of the fan 12. This is realised by adding
to an upper edge of the rear portion 18a of the niche 18 and to the rear edge of the partition wall 20 a L-shaped rubber
gasket 22 which abuts against the wall W on which the refrigerator 10 is placed. Other kinds of gasket can be used,
for instance made by foamed polypropilene or similar foamed polymeric material. The use of the gasket 22 avoids air
recirculation between high pressure and low pressure areas as this means a very good air flow and performance. The
gasket 22 is fixed to a corresponding L-shaped seat 22a (figure 2) by means of adhesive or known fastening means.
[0014] In the solution according to the invention the air pushed by the fan 12 passes through the condenser 14 first,
then through the compressor 16 and finally escapes from the compressor niche 18 towards a space H defined between
the rear wall of the refrigerator 10 and the house wall W.
[0015] In figures 2 and 3 the arrows show the main air flow pattern where air is sucked mainly from a bottom front
portion 21 of the refrigerator 10 and is discharged in the interpsace H that acts like a chimney.
[0016] Tests carried out by the applicant on a refrigerator according to the present invention have shown a surprising
improvement in term of appliance performances, of the order of 8%. The following tables show a comparison between
a built-in refrigerator according to the invention ("improved configuration") and an identical built-in refrigerator without
the sealing gasket ("original configuration").

Steady state @32°C

Original configuration Improved configuration

[°C] [°C]

Average Refrigerator -3,0 -5,0

Average Freezer -26,8 -30,0

Compressor 86,8 71,0

Condenser 59,7 47,7

Dryer 57,8 47,0

Suction tube 44,1 33,2

Voltage [V] 230 230

Current [A] 0,60 0,52

Power [W] 111 98

ISO Energy Consumption test @25°C

Original configuration Improved configuration

[°C] [°C]

Energy Consumption [Wh/24h] 1150 1061

Refrigerator temperature 5,0 5,0

Warmest package temperature -19,7 -20,1
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Claims

1. Household refrigerator of the built-in type, comprising a refrigerated compartment and a base portion containing
a condenser, a fan and a compressor, said base portion having an open rear face adapted to face a house wall
(W) where the refrigerator is adapted to be installed, characterised in that the rear face of the base portion is
provided with sealing means (22) adapted to cooperate with said house wall (W) in order to define an air suction
mouth upstream the condenser (14).

2. Household refrigerator according to claim 1, characterised in that it comprises a partition wall (20) placed between
the condenser (14) and the compressor (16) in order to cool the compressor downstream the condenser.

3. Household refrigerator according to claim 2, characterised in that the cooling air downstream the compressor
(16) is discharged in an interspace (H) between the refrigerator (10) and the house wall (W).

4. Household refrigerator according to any of the preceding claims, characterised in that the base portion has an
open front defining a mouth (21) for the suction of cooling air.

5. Household refrigerator according to claim 4, characterised in that said open front of the base portion has a
reduced height compared to the rear part thereof.

6. Household refrigerator according to any of the preceding claims, characterised in that the sealing means comprise
an elastic rubber gasket (22) placed around an edge of the top wall of the base portion and an edge of the partition
wall (20) between the condenser (14) and the compressor (16).

7. Household refrigerator according to any of claims 1-5, characterised in that the sealing means comprise a gasket
(22) made of foamed polymeric material around an edge of the top wall of the base portion and an edge of the
partition wall (20) between the condenser (14) and the compressor (16).

(continued)

ISO Energy Consumption test @25°C

Original configuration Improved configuration

[°C] [°C]

Running time [%] 39,4% 37,5%

Cycles/hour 1,0 1,0

Improvement [%] -7,7%
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