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(57) ABSTRACT 

A refrigerator condenser system includes an integral con 
denser coil and hot gas loop embedded in a ?oor and a 
vertical Wall of a refrigeration compartment to increase heat 
transfer efficiency to ambient air. The condenser system is 
cast in place Within the refrigerator cabinet to form a 
reliable, high efficiency, maintenance free refrigerator con 
denser system. 
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REFRIGERATOR CONDENSER SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to refrigerators, 
and more particularly, to condenser systems for refrigera 
tors. 

[0002] Refrigerators typically include a refrigeration unit 
including a condenser, a compressor, and an attached evapo 
rator. The compressor and condenser are typically located in 
a machinery compartment formed into a refrigerator cabinet 
beloW a chilled refrigeration compartment for food storage. 
A fan induces a forced draft through the machinery com 
partment and across the condenser and compressor to 
remove heat from exterior surfaces of the compressor and 
condenser. See, for example, US. Pat. Nos. 4,156,352 and 
5,117,523. 
[0003] Conventional condenser systems are disadvan 
taged in several aspects. For example, increased condenser 
tube lengths are often employed to increase heat transfer 
ef?ciency. HoWever, increasing the length of the condenser 
tube decreases the compactness of the condenser, Which 
increases the required siZe of the machinery compartment 
and hence reduces available space inside the refrigeration 
compartment for food storage. Also, increasing a length of 
the condenser tube often entails increasing the number of 
tube joints, thereby introducing additional labor and material 
costs, presenting potential leaks in a refrigeration circuit, 
and negatively affecting a pressure drop of refrigerant 
through a transition portion of the tube and pressure drops 
across the compressor fan. Further, an increased number of 
joints may lead to undesirable rattling noises from tube 
dressings and decreased reliability of the condenser due to 
faulty or failed tube joints. Further still, many conventional 
condenser systems require periodic maintenance such as 
cleaning the coils of dust, dirt, and other debris that settles 
on the surface of the coils, decreases heat transfer ef?ciency 
and increases an operating temperature of the condenser 
system. 

[0004] Accordingly, it Would be desirable to provide a 
condenser system that increases heat transfer ef?ciency 
While maintaining a compact machinery compartment siZe, 
minimiZing the number of tube joints, and minimiZing 
system maintenance. 

BRIEF SUMMARY OF THE INVENTION 

[0005] In an exemplary embodiment of the invention, a 
condenser system includes an integral condenser coil and 
hot gas loop for installation betWeen an outer shell and an 
inner liner of a refrigerator cabinet. Integral construction of 
the hot gas loop With the condenser coil increases the 
condenser system heat transfer ef?ciency While minimiZing 
the number of tube joints. 

[0006] More speci?cally, the refrigerator cabinet outer 
shell and inner liner together form a refrigeration compart 
ment and a machinery compartment for housing a refrigera 
tion unit. The refrigeration compartment includes a ?oor 
having a loWer shelf surface, an upper shelf surface adjacent 
the machinery compartment and a substantially vertical Wall 
extending from at least one of the upper and loWer shelf 
surfaces. The integral condenser coil and hot gas loop 
includes a ?rst portion coinciding With the ?oor upper shelf, 

Feb. 13, 2003 

a second portion coinciding With the ?oor loWer shelf, and 
a third portion coinciding With the vertical Wall When the 
integral condenser and hot gas loop is installed in the outer 
shell. The integral condenser coil and hot gas loop is foamed 
in place With the inner liner so that that the condenser system 
is embedded in the ?oor and a vertical Wall of the refrig 
eration compartment, thereby forming a sealed, maintenance 
free refrigerator condenser system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is a perspective vieW partially broken aWay 
of a refrigerator cabinet including a condenser system; 

[0008] FIG. 2 is a side sectional vieW of the refrigerator 
cabinet shoWn in FIG. 1; 

[0009] FIG. 3 is a broken aWay rear vieW of the refrig 
erator cabinet shoWn in FIG. 1; 

[0010] FIG. 4 is a perspective vieW of the condenser 
system shoWn in FIGS. 1-3; 

[0011] FIG. 5 is a partial perspective vieW of a second 
embodiment of a condenser system; and 

[0012] FIG. 6 is a perspective vieW partially broken aWay 
of a refrigerator including a third embodiment of a con 
denser system. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0013] FIG. 1 is a perspective vieW partially broken aWay 
of a refrigerator 10 including a generally rectangular cabinet 
12 including an upper refrigeration compartment 14 and a 
loWer machinery compartment 16 formed therein. Cabinet 
12 includes a ceiling 18, a ?oor 20, a rear Wall 22 connecting 
ceiling 18 and ?oor 20, a pair of side Walls 24 adjacent rear 
Wall 22 and connecting ceiling 18 and ?oor 20. Acenter Wall 
26 partitions an interior 28 of refrigerator 10 into refrigera 
tion compartment 14 and a freeZer compartment 30 acces 
sible through a front face 32. A door (not shoWn in FIG. 1) 
is mounted to front face 32 to seal each of refrigeration 
compartment 14 and freeZer compartment 30. 

[0014] A condenser coil 34 is located under cabinet ?oor 
20 of refrigeration compartment 14 and above an exterior 
surface 36 of machinery compartment 16. Aplurality of ?ns 
38 are attached to machinery compartment external surface 
36 to enhance heat transfer through cabinet ?oor 20. 
Machinery compartment 16 is positioned a distance D, 
above a bottom 40 of refrigerator cabinet 12 to alloW air to 
How along an air path 42 beloW cabinet ?oor 20. A grill (not 
shoWn) in cabinet loWer front face 44 alloWs passage of air 
to and from air path 42. 

[0015] While the present invention is illustrated and 
described herein in the context of a side-by-side refrigerator, 
the invention could be practiced and the bene?ts accrued in 
other types of refrigerators. Therefore, the invention is not 
restricted to a particular type of refrigerator, such as refrig 
erator 10. Also, it is contemplated that the present invention 
could be used as a stand-alone system or in combination 
With conventional condenser systems to increase heat trans 
fer ef?ciency. 

[0016] FIG. 2 is a side sectional vieW of refrigerator 10 
including cabinet 12 fabricated according to knoWn methods 
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and including an outer shell 60 fabricated from, for example, 
metal, and an inner liner 62 fabricated from, for example, 
plastic, With a foam insulation 64 therebetWeen, such as 
polyurethane foam. Condenser system condenser coil 34 is 
foamed-in-place adjacent a ?oor 66 of cabinet outer shell 60. 
Cabinet outer shell ?oor 66 includes an upper shelf surface 
68 above machinery compartment 16, a substantially verti 
cal Wall surface 70, i.e., a Wall surface having a vertical 
component, and a loWer shelf surface 72 extending from 
substantially vertical Wall surface 70. Cabinet inner liner 62 
includes a corresponding ?oor 74 including an upper surface 
76 and a loWer surface 78 joined by a substantially vertical 
Wall 80. In a particular embodiment, shell ?oor vertical Wall 
surface 70 is substantially perpendicular to upper shelf 
surface 68, thereby forming a substantially rectangular 
machinery compartment 16. In alternative embodiments, 
one or more of outer shell ?oor surfaces 68, 70, and 72 are 
angled, curved, or otherWise oriented differently from exem 
plary refrigerator 10 Without departing from the scope of the 
present invention. 

[0017] Condenser coil 34 is generally planar adjacent each 
surface 68, 70, and 72 of outer shell ?oor 66 and includes 
substantially horiZontal ?rst and second portions 82 and 84 
adjacent upper and loWer shelf surfaces 68 and 72, respec 
tively, and a vertical third portion 86 adjacent substantially 
vertical Wall surface 70 of outer shell ?oor 66. Sheet metal 
?ns 38 are attached to machinery compartment exterior 
surface 36 opposite shell ?oor surfaces 68, 70 and 72, 
including an interior 88 of machinery compartment 16, to 
increase a surface area for heat transfer through outer shell 
?oor 66. Hence, metal ?ns 38 also include substantially 
horiZontal portions 90 opposite substantially horiZontal 
upper and loWer shelf surfaces 68 and 72, respectively, and 
a vertical portion 92 opposite substantially shell ?oor ver 
tical Wall surface 70. A refrigeration unit 94 occupies 
machinery compartment 16 as described more fully beloW, 
and a door 96 seals closed refrigeration compartment 14. 

[0018] FIG. 3 is a rear vieW of refrigerator 10 With cabinet 
12 broken aWay. Refrigeration unit 94 includes a motor 
compressor unit 120 that accepts refrigerant from a con 
denser system discharge tube 122 and discharges com 
pressed refrigerant into a condenser system inlet tube 124. 
From condenser system inlet tube 124, refrigerant ?oWs 
thorough condenser coil 34 and an integral hot gas loop 126 
extending upWardly through refrigerator center Wall 26 
betWeen refrigeration compartment 14 and freeZer compart 
ment 30, across cabinet ceiling 18, and extending doWn 
Wardly to outer shell loWer shelf surface 72 (not shoWn in 
FIG. 3) and to condenser system discharge tube 122. A?lter 
dryer 128 is connected to condenser system discharge tube 
122, and a discharge line 130 carries refrigerant passed 
through ?lter dryer 128 to a suction line 132 connected to an 
evaporator (not shoWn) according to knoWn methods in the 
art. A condenser fan 134 is driven by a fan motor (not 
shoWn) to force air across a surface 136 of motor compressor 
unit 120 and across surfaces of ?ns 38 (shoWn in FIG. 2) to 
enhance heat transfer from compressor surface 136 and ?ns 
38, respectively to ambient air. 

[0019] FIG. 4 is a perspective vieW of a condenser system 
150 including integral condenser coil 34 and hot gas loop 
126. Condenser coil 34 is serpentine shaped and fabricated 
according to knoWn methods. Condenser system inlet tube 
124 delivers refrigerant to condenser coil 34 including ?rst 
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portion 82 coinciding With outer shell ?oor upper shelf 
surface 68 (shoWn in phantom), second portion 84 coinci 
dent With outer shell ?oor loWer shelf surface 72 (shoWn in 
phantom) and third portion 86 coinciding With outer shell 
vertical Wall surface 80 (shoWn in phantom) When condenser 
system 150 is installed into cabinet outer shell 60 (shoWn in 
FIG. 2) and cabinet 12 is formed. Hence condenser coil 34 
includes horiZontal portions 82, 84 and a vertical portion 86. 
Hot gas loop 126 extends upWardly from condenser coil 
second portion 84 and is coincident With refrigeration com 
partment front face 32 (shoWn in FIG. 1) When condenser 
system 150 is installed into cabinet outer shell 60 and 
cabinet 12 is formed. A stepped hot gas loop tube 126 
extends along outer shell ?oor 66 from a loWer portion 154 
of hot gas loop 126 to condenser system discharge tube 122. 

[0020] In an alternative embodiment, hot gas loop 126 
extends upWardly and coincides With another of vertical 
cabinet side Walls 24 or cabinet rear Wall 22. In other 
alternative embodiments, hot gas loop 126 includes portions 
coincident With cabinet outer shell ?oor 66 When condenser 
system 150 is installed and cabinet 12 is formed, and 
serpentine condenser coil 34 extends upWardly along one or 
more of cabinet side Walls 24 and cabinet rear Wall 22 

(shoWn in FIG. 1). 

[0021] FIG. 5 is a partial perspective vieW of a second 
embodiment of a condenser system 200 in Which a ?rst set 
of sheet metal ?ns 202 extend from a machinery compart 
ment exterior surface 204 opposite a shell ?oor loWer shelf 
surface 206 and are longitudinally oriented perpendicular to 
straight segments 208 of a serpentine condenser coil second 
portion 210. Asecond set of sheet metal ?ns 212 are oriented 
parallel to serpentine condenser coil straight segments 208 
to achieve a desired heat transfer rate from condenser coil 
214 to ambient air through an outer shell ?oor 216 and sheet 
metal ?n sets 202 and 212. In various alternative embodi 
ments, sheet metal ?n sets 202 and 212 could be oriented at 
various angles With respect to condenser coil ?rst 218, 
second 210, and third 220 portions, respectively, to achieve 
a desired heat transfer rate and to improve or impede air?oW 
across ?n sets 202 and 212. 

[0022] FIG. 6 is a perspective vieW partially broken aWay 
of a refrigerator 300 including a third embodiment of a 
condenser system 302 including condenser coil 304 extend 
ing upWardly along a rear Wall 306 of a refrigerator cabinet 
308. Vertically extending ?ns 310 are attached to an exterior 
surface 312 of rear Wall 306 to enhance heat transfer to 
ambient air. An integral hot gas loop (not shoWn in FIG. 6) 
extends from condenser coil 304 along one or more of 
cabinet ceiling 314, side Walls 316, ?oor (not shoWn), and 
front face (not shoWn) of refrigerator cabinet 308. A con 
denser fan (not shoWn) located in a machinery compartment 
(not shoWn in FIG. 6) forces ambient air underneath refrig 
eration compartment ?oor (not shoWn) and across ?ns 310 
on cabinet rear Wall 306 in a direction indicated by arroWs 
320. 

[0023] In all of the described embodiments, integral con 
denser system With a hot gas loop increases heat transfer 
ef?ciency to ambient air While minimiZing a number of tube 
joints that reduce reliability of condenser system. Elimina 
tion of joints reduces labor and material cost, as Well as 
potential rattles from tube dressing and imperfect connec 
tions. Undesirable pressure drops from extra joints are 
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further avoided, Which reduces potential turbulence and 
noise Within condenser system. Also, because condenser 
system is cast in place in a refrigerator cabinet, condenser 
system is compact and does not occupy or impede interior 
space of refrigerator and/or freezer compartments. Cast-in 
place installation also immuniZes condenser system from 
dust, dirt, and debris that requires periodic cleaning and 
maintenance in conventional condenser systems. 

[0024] While the invention has been described in terms of 
various speci?c embodiments, those skilled in the art Will 
recogniZe that the invention can be practiced With modi? 
cation Within the spirit and scope of the claims. 

What is claimed is: 
1. Acondenser system for a refrigerator including an outer 

shell and an inner liner together forming a refrigeration 
compartment and a machinery compartment, the refrigera 
tion compartment including a ?oor having a loWer shelf 
surface and an upper shelf surface adjacent the machinery 
compartment and a substantially vertical Wall extending 
from at least one of the upper and loWer shelf surfaces, said 
condenser system comprising an integral condenser coil and 
hot gas loop comprising: 

a ?rst portion coinciding With the ?oor upper shelf When 
said integral condenser and hot gas loop is installed in 
the outer shell; 

a second portion coinciding With the ?oor loWer shelf 
When said integral condenser and hot gas loop are 
installed in the outer shell; and 

a third portion coinciding With the vertical Wall When said 
integral condenser and hot gas loop are installed in the 
outer shell. 

2. Acondenser system in accordance With claim 1 Wherein 
said ?rst portion is substantially planar. 

3. Acondenser system in accordance With claim 1 Wherein 
said second portion is substantially planar. 

4. Acondenser system in accordance With claim 1 Wherein 
said third portion is substantially planar. 

5. Acondenser system in accordance With claim 1 Wherein 
said ?rst portion and said second portion comprise a con 
denser coil. 

6. Acondenser system in accordance With claim 1 Wherein 
said third portion comprises a condenser coil. 

7. A refrigerator condenser system comprising: 

a cabinet comprising a refrigeration compartment and a 
machinery compartment, said refrigerator compartment 
comprising a ?oor and a vertical Wall, said refrigerator 
compartment and said machinery compartment sepa 
rated by said ?oor; 

a condenser coil embedded in one of said ?oor and said 
vertical Wall; 

a hot gas loop embedded in the other of said ?oor and 
vertical Wall and extending from said condenser coil. 

8. Acondenser system in accordance With claim 7 Wherein 
said ?oor comprises an upper shelf, a loWer shelf, and a Wall 
connecting said upper shelf and said loWer shelf. 
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9. Acondenser system in accordance With claim 8 Wherein 
said condenser coil is embedded in at least a portion of said 
?oor upper shelf and at least a portion of said loWer shelf. 

10. A condenser system in accordance With claim 9 
Wherein said ?oor further comprises an outside surface, said 
condenser system further comprising a plurality of ?ns 
attached to said outside surface. 

11. A condenser system in accordance With claim 10 
further comprising a condenser fan mounted to said machin 
ery compartment for forcing air across said ?ns. 

12. A condenser system in accordance With claim 8 
Wherein said condenser coil is embedded in said vertical 
Wall. 

13. A condenser system in accordance With claim 12 
Wherein said vertical Wall comprises an outer surface, said 
condenser system comprising a plurality of ?ns attached to 
said outside surface. 

14. A condenser system in accordance With claim 13 
further comprising a condenser fan mounted to said machin 
ery compartment for forcing air across said ?ns. 

15. A condenser system in accordance With claim 7 
Wherein said cabinet comprises an outer shell, an inner liner, 
and a foam insulation therebetWeen. 

16. A condenser system in accordance With claim 7 
Wherein said condenser coil and said hot gas loop are 
integral. 

17. A method for assembling a refrigerator condenser 
system for a refrigerator including an outer shell, an inner 
liner, and an integral condenser coil and hot gas loop, the 
integral condenser coil and hot gas loop including ?rst, 
second, and third portions, the ?rst and second portions 
coiled and the third portion forming the hot gas loop, the 
liner and shell including a ?oor having ?rst and second 
surfaces and at least one vertical Wall extending therefrom, 
said method comprising the steps of: 

inserting the integral condenser coil and hot gas loop into 
the outer shell so that the ?rst, second, and third 
portions coincide With the ?rst ?oor surface, the second 
?oor surface, and the vertical Wall; 

inserting the inner liner inside of the outer shell so that the 
integral condenser coil and hot gas loop is positioned 
betWeen the shell and the liner; and 

applying polyurethane foam betWeen the inner liner and 
the outer shell to form a refrigerator cabinet With the 
condenser coil and hot gas loop embedded therein. 

18. A method in accordance With claim 17 Wherein said 
integral condenser coil and hot gas loop is inserted into said 
outer shell so that the ?rst and second portions are adjacent 
the ?rst and second ?oor surfaces. 

19. A method in accordance With claim 17 Wherein the 
?oor and vertical Wall include outer surfaces, said method 
further comprising the step of attaching ?ns to the outer 
surfaces of at least one of the ?oor and the vertical Wall. 

20. A method in accordance With claim 19 further com 
prising the step of mounting a condenser fan adjacent the 
outer surface to force air across the ?ns. 

* * * * * 


