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(54) Gas absorption refrigerator

(57) An absorption refrigerator (10) includes a cabi-
net (16) defining an interior space. The interior space
defines a first section (22), a second section (20), and a
third section (24). The third section (24) is in fluid com-
munication with the second section (20) and is indirectly
cooled by the cool air in the second section (20). The
third section (24) has an operating temperature higher
than that of the second section (20). An internal freezer
door (22B) is provided inside the cabinet (16) for closing
the first section (22).
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Description

RELATED APPLICATION

[0001] This application claims priority to United States
Provisional Patent Application No. 60/752,575 filed De-
cember 21, 2005, which application is herein expressly
incorporated by reference.

INTRODUCTION

[0002] The statements in this section merely provide
introduction information related to the present disclosure
and may not constitute prior art.
[0003] Vehicles, including but not limited to recreation-
al vehicles ("RVs", in the United States and "Caravans"
in Europe), tractor trailers, airplanes, boats, trains and
the like, often incorporate refrigerators for the comfort
and convenience of the occupants. For example, recre-
ational vehicle campers often find it convenient, or even
necessary, to refrigerate food, drinks, and medicine dur-
ing their journey and while at campsites. While many pre-
pared camp sites in parks and commercial campgrounds
provide for electrical outlets, many do not. Moreover,
many highly desirable camping locations exist outside of
these prepared sites. Thus, a popular solution has been
to equip the recreational vehicle with a refrigerator such
as an absorption refrigerator.
[0004] An absorption refrigerator is a refrigerator that
utilizes a heat source to provide the energy needed to
drive the cooling system. The cooling system of the ab-
sorption refrigerator does not have a compressor or any
moving parts, commonly seen in domestic refrigerators,
to increase the pressure on the refrigerant gas and force
the refrigerant gas to become a refrigerant liquid for an-
other cooling cycle. Instead, the absorption refrigerator
is powered by heat, either from electrical heaters or fuel
burners, to change the form of the refrigerant. Through
evaporation of the refrigerant, heat is absorbed from the
refrigerator cabinet to make the cabinet cool.
[0005] More specifically, the absorption refrigerator
uses an absorption solution including a refrigerant and
an absorbent. Heating the solution releases a portion of
the refrigerant from the solution in the form of a vapor.
The refrigerant vapor is condensed in a condenser. The
refrigerant is then boiled in the evaporator, which re-
moves heat from the refrigerator cabinet and lowers the
temperature inside the refrigerator cabinet. The refriger-
ant vapor is combined back into the solution in the ab-
sorber and the combined solution is directed back to the
generator for the next cooling cycle.
[0006] There is a need for an absorption refrigerator
that efficiently provides for a plurality of cooling zones.

SUMMARY

[0007] According to one aspect of the present disclo-
sure, an absorption refrigerator includes a cabinet defin-

ing an interior space and an absorption cooling system.
The interior space defines a first section maintained at a
first operating temperature, a second section maintained
at a second operating temperature, and a third section
maintained at a third operating temperature. The cooling
system includes a first portion for directly absorbing heat
from the first section and maintaining the first section at
the first operating temperature. The cooling system in-
cludes a second portion for directly absorbing heat from
the second section and maintaining the second section
at the second operating temperature. The second section
is in fluid communication with the third section such that
the third section receives indirect cooling from the second
section.
[0008] According to another aspect of the present dis-
closure, an absorption refrigerator includes a cabinet and
a freezer. The cabinet defines an interior space. The
freezer is disposed in the interior space between an upper
section and a lower section. The upper and lower sec-
tions are in fluid communication with each other adjacent
a forward side of the freezer. An absorption cooling sys-
tem is carried by the cabinet and includes a first portion
and a second portion. The first portion directly absorbs
head from the freezer section and maintains the freezer
section at a first operating temperature, the second por-
tion directly absorbs heat from the lower section and
maintains the lower section at a second operating tem-
perature. The second operating temperature is greater
than the first operating temperature. The upper section
receives indirect cooling from the lower section for main-
taining the upper section at a third operating temperature.
[0009] According to still another aspect of the present
disclosure, a method of cooling a refrigerator having a
cabinet defining an interior space with a first section, a
second section and a third section includes attaching an
absorption cooling system to the cabinet. The first section
is cooled with a primary source of cooling of the absorp-
tion cooling system. The second section is cooled with a
residual source of cooling of the absorption cooling sys-
tem. The third section is cooled with an indirect source
of cooling from the second section.
[0010] Further areas of applicability of the present in-
vention will become apparent from the detailed descrip-
tion provided hereinafter. It should be understood that
the detailed description and specific examples, while in-
dicating the preferred embodiment of the invention, are
intended for purposes of illustration only and are not in-
tended to limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present invention will become more fully
understood from the detailed description and the accom-
panying drawings, wherein:
[0012] Figure 1 is a front view of a gas absorption re-
frigerator in accordance with the present disclosure.
[0013] Figure 2 is a perspective view of a gas absorp-
tion refrigerator in accordance with the present disclo-
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sure, the gas absorption refrigerator illustrated with a
door rotated to an open position.
[0014] Figure 3 is a cross-sectional view taken along
line 3-3 of Figure 2, with a drawer removed for purposes
of illustration.
[0015] Figure 4 is a partially cut-away view of a gas
absorption refrigerator in accordance with the present
disclosure.
[0016] Corresponding reference numerals indicate
corresponding parts throughout the several views of the
drawings.

DESCRIPTION OF VARIOUS ASPECTS

[0017] The following description of the present disclo-
sure will be understood to be merely exemplary in nature
and is in no way intended to limit the invention, its appli-
cation, or uses. In this regard, the various aspects of the
present disclosure described herein can be applied to a
wide variety of cooling units. For the purpose of illustra-
tion, though, an absorption refrigeration system is used.
Those skilled in the art will understand that the illustrative
refrigeration system should not limit the invention in any
way, but is used only to explain the various aspects of
the present disclosure.
[0018] With general reference to Figures 1 through 4,
an absorption refrigerator in accordance with of the
present disclosure is illustrated and generally identified
at reference character 10. The absorption refrigerator 10
may generally include a cooling system 12 and a cabinet
16 to be cooled by the cooling system 12. The cooling
system 12 may be mounted in a conventional manner to
a back surface 14 of the cabinet 16.
[0019] The cooling system 12 may include various con-
ventional gas absorption cooling components, such as a
generator 13, a condenser 15, an evaporator 17, and an
absorber 19. An absorption solution flows in the cooling
system 12 in a conventional manner. The evaporator 17
may include an evaporator tube. The evaporator tube
may include a first or upstream evaporation portion 21
and a second or downstream evaporation portion 23. The
cooling system 12 may be controlled electrically or with
a gas source in a manner well-known in the art. To the
extent not otherwise described herein, it will be under-
stood that the construction and operation of the absorp-
tion cooling system 12 is conventional.
[0020] As perhaps shown most clearly in Figures 3 and
4, the cabinet 16 may include a rear wall 16A, a top wall
16B, a bottom wall 16C and a pair of side walls 16D (only
one side wall is shown in Figure 3). The cabinet 16 may
be thermally insulated for efficiently maintaining a cooled
storage space.
[0021] The refrigerator 10 may include an outer door
18 pivotably mounted to the cabinet 16 for articulation
between an open position (as shown in Fig. 2) and a
closed position (as shown in Figs. 1, 2 and 4) about an
axis A (see Figure 2). As shown, the outer door is a com-
mon door 18. It should be understood and appreciated,

however, that more than one door can be used in other
applications. The axis A may be a vertically extending
axis. The door 18 cooperates with the walls 16A, 16B,
16C and 16D of the cabinet 16 to define an interior space
and selectively provide access to the interior space.
[0022] The interior space of the refrigerator 10 may
include a plurality of distinct temperature sections or
zones. The plurality of distinct temperature sections may
include three or more distinct temperature sections. As
shown throughout the drawings, the interior space of the
refrigerator 10 may define a first section 22, a second
section 20 and a third section 24.
[0023] The first section may be a freezer section 22
with a normal temperature setting below a freezing point.
The freezer section 22 may have a temperature operating
range with a median operating temperature. The median
operating temperature may be approximately -12°C, for
example. The freezer section 22 may be positioned ver-
tically between the third section 24 and the second sec-
tion 20. As such, the freezer section 22 may separate
the third section 24 and the refrigeration section 20. The
freezer section 22 may be an enclosed space defined by
side walls 22A and a freezer door 22B in order to maintain
a freezing temperature inside the freezer section 22. The
freezer door 22B may be inwardly spaced from the outer
door 18 for the refrigerator 10 such that a channel 31
extends therebetween to effectively communicate the
third section 24 with the refrigerator section 20.
[0024] The second section may be a refrigeration sec-
tion 20 and may be disposed below the freezer section
22. The refrigeration section 20 may have an operating
temperature range above the operating temperature
range of the freezer section 22. The refrigerator section
20 may have a median setting of approximately 5°C, for
example. A drawer 25 may be provided in the refrigera-
tion section 20 to create another compartment.
[0025] The third section may be an indirectly cooled
24 section. The third section 24 may be disposed above
the freezer section 22. The third section 24 may have an
operating temperature range above the operating tem-
perature ranges of both the freezer section 22 and the
second section 20. The third section may have a median
operating temperature of approximately 13°C, for exam-
ple.
[0026] During operation, the absorption solution (typ-
ically including ammonia as a refrigerant and water as
an absorbent) is heated in the generator 13 to preferen-
tially release ammonia vapor. The ammonia vapor in turn
flows out of the generator 13 to the condenser 15. In the
condenser 15, the ammonia vapor cools and condenses.
Outside air driven by a fan (not shown) may be employed
to provide the heat transfer necessary to condense the
vapor in the condenser 15. By gravity, the cool liquid am-
monia flows from the condenser 15 and into the evapo-
rator 17.
[0027] In the evaporator 17, the liquid ammonia ab-
sorbs heat from the interior of the cabinet 14 of the re-
frigerator 10 to lower the temperature of the cabinet 14.
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The first evaporation portion 21 is arranged on a back
wall of the freezer section 22 and absorbs heat from the
freezer section 22 through a first heat transfer plate 27
located therein. The second evaporation portion 23 is
arranged on a back wall of the refrigeration section 20
and absorbs heat from the refrigeration section 20
through a second heat transfer plate 29 located therein.
[0028] The temperature of the ammonia refrigerant in
the first evaporation portion 21 is the lowest. After the
ammonia refrigerant passes through the first evaporation
portion 21 and flows into the second evaporation portion
23, the temperature of the ammonia refrigerant rises be-
cause the ammonia refrigerant has absorbed predomi-
nantly heat from the freezer section 22.
[0029] The first evaporation portion 21 functions as the
primary source of cooling. As the vaporized ammonia
flows through the second evaporation portion 23, the va-
porized ammonia in the second evaporation portion 23
absorbs heat from the refrigeration section 20. The sec-
ond evaporation portion 23 functions as the residual
source of cooling. Thereafter, the vaporized ammonia
leaves the second evaporation portion 23 and enters the
absorber 19 where the partially depleted water - ammo-
nia mixture absorbs the ammonia vapor to complete the
refrigeration cycle. The second evaporation portion 23 is
preferably disposed at an upper portion of the refrigera-
tion section 20.
[0030] The evaporator 17 does not communicate with
the third section 24 of the refrigerator 10. Therefore, the
third section 24 is not directly cooled by the evaporator
17. Rather, the third section 24 receives cooling from the
refrigeration section 20 through a channel 31 that com-
municates the third section 24 and the refrigeration sec-
tion 20 and is thus indirectly cooled by the refrigeration
section 20. The operating temperature range in the third
section 24 may be higher than that in the refrigeration
section 20 and the freezer section 22. In certain applica-
tions, the operating temperature range of the third section
24 may have a median temperature of approximately
13°C, for example.
[0031] The door 18 of the refrigerator 10 may be pro-
vided with one or more shelves. In the embodiment illus-
trated, the one or more shelves include an upper shelf
26A, a middle shelf 26B and a lower shelf 26C. The
shelves 26A, 26B, 26C may be injection molded of a plas-
tic material with the remainder of a liner 28 of the door
18. The shelves 26A, 26B, 26C may be associated with
retention mechanisms 30 for retaining items within the
refrigerator 10 while the door 18 is being opened and
closed and while the vehicle is in motion. The retention
mechanisms 30 may be adjustably positioned along hor-
izontally extending bars 32.
[0032] The absorption refrigerator 10 constructed in
accordance with the teachings of the present disclosure
realizes energy saving and thus can maintain the desired
operating temperatures with limited cooling capacity. By
providing a third section 24 having a higher temperature,
food such as wine, fruits or vegetables which do not need

a low-temperature storage as low as 5°C can be stored
in the third section 24. As a result, the total amount of
heat needs to be absorbed by the evaporator 17 to main-
tain the desired operating temperatures in the cabinet 16
can be reduced, thereby contributing to an energy sav-
ings.
[0033] The third section 24 may additionally provide
for easy access to the items stored therein as compared
with items stored in a drawer which requires a pulling and
closing action to provide access. Use of the third section
24 instead of a drawer may additionally have an advan-
tage in maintaining freshness of fruits and vegetables.
In this regard, ethylene gas is normally given off from
various fruits and vegetables during the ripening process.
The ethylene gas may facilitate premature deterioration
of the fruits and vegetables. By providing the third section
24, the ethylene gas will not be trapped in a small closed
compartment and will be distributed or otherwise diluted
amongst the larger refrigeration section 20 to thereby
minimize its adverse effect on the fruits and vegetables.
[0034] The provision of the freezer door 22B inside the
cabinet may further contribute to energy saving. In the
prior art refrigerator, the freezer door is generally ex-
posed to the outside environment and the heat transfer
between the freezer and the outside environment is great
due to the significant temperature differences. Therefore,
in the prior art refrigerator, the evaporator needs to ex-
tract more heat than necessary to compensate for the
heat transfer between the freezer section and the outside
environment. By providing a freezer door 22B inside the
cabinet 16, the temperature difference and the heat
transfer between the freezer section 22 and the outside
environment are reduced, further contributing to energy
saving.
[0035] The description of the invention is merely ex-
emplary in nature and, thus, variations that do now depart
from the gist of the invention are intended to be within
the scope of the invention. Such variations are not to be
regarded as a departure from the spirit and scope of the
invention.

Claims

1. An absorption refrigerator comprising:

a cabinet defining an interior space, the interior
space defining:

a first section maintained at a first operating
temperature;
a second section maintained at a second
operating temperature;
a third section maintained at a third operat-
ing temperature; and

an absorption cooling system including a first
portion and a second portion, the first portion
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directly absorbing heat from the first section and
maintaining the first section at the first operating
temperature, the second portion directly absorb-
ing heat from the second section and maintain-
ing the second section at the second operating
temperature, the second section being in fluid
communication with the third section such that
the third section receives indirect cooling from
the second section.

2. The absorption refrigerator of claim 1, wherein the
third section is normally maintained at a temperature
greater than the first section and greater than the
section.

3. The absorption refrigerator of claim 1, wherein the
first section is disposed between the second section
and the third section, and further wherein the first
section is normally maintained at an operating tem-
perature substantially less than the second and third
sections.

4. The absorption refrigerator of claim 1, wherein the
first operating temperature is lower than the second
operating temperature, and the second operating
temperature is lower than the third operating tem-
perature.

5. The absorption refrigerator of claim 1, further com-
prising an inner door disposed inside the cabinet for
selectively providing access to the first section.

6. The absorption refrigerator of claim 5, further com-
prising a common outer door pivotally coupled to the
cabinet, the common outer door movable to an open
position to provide direct access to the inner door,
the first section and the second section.

7. The absorption refrigerator of claim 6, further com-
prising a channel communicating the second section
and the third section, the channel disposed between
the inner door and the outer door and extending be-
tween the second section and the third section.

8. The absorption refrigerator of claim 1, wherein the
cooling system comprises an evaporator, the evap-
orator including the first portion and the second por-
tion.

9. The absorption refrigerator of claim 8, wherein the
first portion is an upstream portion of the evaporator
and the second portion is a downstream portion of
the evaporator.

10. The absorption refrigerator of claim 8, wherein the
first portion is a primary source of cooling of the cool-
ing system, and the second portion is a residual
source of cooling of the cooling system.

11. The absorption refrigerator of claim 1, wherein the
third section is positioned at a top of the interior
space.

12. An absorption refrigerator comprising:

a cabinet defining an interior space;
a freezer section disposed in the interior space
between an upper section and a lower section,
the upper section and the lower section being in
constant fluid communication with each other
adjacent a forward side of the freezer section;
and
an absorption cooling system carried by the cab-
inet, the absorption cooling system including a
first portion and a second portion, the first portion
directly absorbing heat from the freezer section
and maintaining the freezer section at a first op-
erating temperature, the second portion directly
absorbing heat from the lower section and main-
taining the lower section at a second operating
temperature, the second operating temperature
being greater than the first operating tempera-
ture;

wherein the upper section receives indirect cooling
from the lower section for maintaining the upper sec-
tion at a third operating temperature.

13. The absorption refrigerator of claim 12, wherein the
upper section, the first temperature section has a
normal operating temperature substantially greater
than that of the lower section.

14. The absorption refrigerator of claim 12, further com-
prising a common outer door pivotally attached to
the cabinet and an inner door for selectively provid-
ing access to the freezer section.

15. The absorption refrigerator of Claim 14, further com-
prising a channel constantly communicating the up-
per section and the lower section, the channel dis-
posed between the inner door and the outer door.

16. The absorption refrigerator of claim 15, wherein the
cooling system comprises an evaporator with the first
portion for directly absorbing heat from the freezer
section and the second portion for directly absorbing
heat from the lower section.

17. A method of cooling a refrigerator having cabinet de-
fining an interior space with a first section, a second
section and a third section, the method including:

attaching an absorption cooling system to the
cabinet;
cooling the first section with a primary source of
cooling of the absorption cooling system;
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cooling the second section with a residual
source of cooling of the absorption cooling sys-
tem; and
cooling the third section with an indirect source
of cooling from the second section.

18. The method of claim 17, wherein cooling the first
section with a primary source of cooling of the ab-
sorption cooling system includes maintaining the first
section at a temperature that is below a temperature
of the second section.

19. The method of claim 18, wherein cooling the second
section with a residual source of cooling of the ab-
sorption cooling system includes the step of main-
taining the second section at a temperature that is
below a temperature of the third section.

20. The method of claim 17, wherein cooling the third
section with an indirect source of cooling from the
second section includes the step of maintaining fluid
communication between the second section and the
third section.
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