Office de la Proprieté Canadian CA 2525372 C 2010/11/02

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 525 372
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 2005/11/04 (51) CLInt./Int.Cl. F258 49/02(2006.01),
. A - - . F25B 23/00(2006.01), HO1L 23/46 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2006/05/12 HO5K 7/20(2006.01)
(45) Date de délivrance/lssue Date: 2010/11/02 _
(72) Inventeur/Inventor:
(30) Priorité/Priority: 2004/11/12 (US10/286,704) MANOLE, DAN M., US

(73) Proprietaire/Owner:
TECUMSEH PRODUCTS COMPANY, US

(74) Agent: RIDOUT & MAYBEE LLP

(54) Titre : SYSTEME DE REFRIGERATION COMPACT ET BLOC D'ALIMENTATION COMPRENANT UNE ISOLATION
DYNAMIQUE

54) Title: COMPACT REFRIGERATION SYSTEM AND POWER SUPPLY INCLUDING DYNAMIC INSULATION

2 [T~
/
\’\ / 64 28
' 68 20
/. Vad
36 /
=
B ©
3
RS
38

i00

E
473 i@

64

(57) Abrégée/Abstract:

A refrigeration system for use in cooling electronic equipment includes a closed vapor circuit having operably disposed therein, In
serial order, a fluild pumping device, a first heat exchanger, a flow regulator and a second heat exchanger. A converter Is operably
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(57) Abrege(suite)/Abstract(continued):

couplable to a power supply and is operably coupled to at least one refrigeration system component. The at least one refrigeration
system component Iis operably coupled to the closed vapor compression circuit. The converter supplies power to the at least one

refrigeration system component. The converter further supplies DC power to the electronic equipment being cooled by the
refrigeration system.
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ABSTRACT OF THE DISCLOSURE

A refrigeration system for use in cooling electronic equipment includes a closed vapor

circuit having operably disposed therein, in serial order, a fluid pumping device, a first heat
exchanger, a flow regulator and a second heat exchanger. A converter is operably couplable
to a power supply and 1s operably coupled to at least one refrigeration system component.
The at least one refrigeration system component i1s operably coupled to the closed vapor
compression circuit. The converter supplies power to the at least one refrigeration system

component. The converter further supplies DC power to the electronic equipment being

cooled by the refrigeration system.
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SUPPLY INCLUDING DYNAMIC INSULATION

BACKGROUND OF THE INVENTION
], Field of the Invention.

[0001] The present invention relates to compact, modular cooling systems.

2. Description of the Related Art.

{0002] As electronic equipment has become increasingly smaller, the heat dissipation
requirements of such equipment is exceeding the capacity of cooling systems employing oﬁly
forced air to convectively cool the equipment.

[0003] Improved compact cooling systems that can be employed to cool such electronic
equipment 1s desirable. It is particularly desirable for such compact cooling systems to cool

the electronic equipment in an efficient manner.

SUMMARY OF THE INVENTION

[0004] The present invention provides a modular compact cooling system that can be
employed in the cooling of electronic equipment. The modular compact cooling system
includes a power supply that provides DC power both to a component of the cooling system
and to the electronic equipment being cooled. The modular compact cooling system includes
a sensing device that measures the DC power supplied to the electronic equipment. The
cooling system may vary its cooling capacity to match the cooling needs of the electronic
equipment as indicated by the measured DC power drawn by the electronic equipment.
[0005] The cooling system may generate an airflow directed through a space between the
condenser and evaporator to thereby thermally insulate the evaporator from the condenser. A
portion of the airflow may be directed onto the condenser in a direction substantially opposite
to a direction of heat conduction from the condenser to the evaporator.

|0006] The invention comprises, in one form thereof, a refrigeration system for use in
cooling electronic equipment. The refrigeration system includes a closed vapor circuit
having operably disposed therein, in serial order, a tluid pumping device, a first heat
exchanger, a flow regulator and a second heat exchanger. A converter is operably couplable
to a power supply and is operably coupled to at least one refrigeration system component.
The at least one refrigeration system component 1s operably coupled to the closed vapor

compression circuit. The converter supplies power to the at least one refrigeration system
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componeht. The converter further supphies DC power to the electronic equipment being
cooled by the refrigeration system. '

[0007] The invention comprises, in another form thereof, a method of cooling electronic
equipment. The method includes the steps of measuring an amount of power used by the
electronic equipment, varying operation of a refrigeration system based upon the measured
amount of power, and using the refrigeration system to cool the electronic equipment.

j0008] The invention comprises, in yet another form thereof, a compact refrigeration
system 1ncluding a closed vapor compression circuit having operably disposed therein, in
serial order, a compressor, a first heat exchanger, an expansion device and a second heat
exchanger. The first heat exchanger removes thermal energy from a working fluid circulating
through the vapor compression circuit. The second heat exchanger adds thermal energy to
the working fluid circulating through the vapor compression circuit. The first and second
heat exchangers are disposed within a common structure. The structure defines at least one
arrflow passageway separating the first heat exchanger from the second heat exchanger. An
alr moving device generates an airflow through the at least one airflow passageway. The
airflow defines a layer of moving air that enters and exits the structure at a substantially
common temperature whereby the layer of moving air provides an insulating layer between
the first heat exchanger and the second heat exchanger.

[0009] The invention comprises, in yet another form thereof, a method of operating a
refrigeration system including providing a closed vapor compression circuit having operably
disposed therein, in serial order, a compressor, a first heat exchanger, an expansion device
and a second heat exchanger. Thermal energy 1s removed from a working fluid circulating
through the vapor compression circuit by use of the first heat exchanger. Thermal energy 1s
added to the working fluid circulating through the vapor compression circuit by use of the
second heat exchanger. An airflow between the first heat exchanger and the second heat
exchanger 1s generated such that the airflow provides a thermally insulating layer between the
first heat exchanger and the second heat exchanger. A portion of the airflow 1s directed onto
the first heat exchanger.

[0010] An advantage of the present invention is that the refrigeration system can meet its
own power needs, and does not rely on a possibly inadequate power supply of the electronics
that are being cooled .

[0011] Another advantage is that the refrigeration system can measure and monitor the

amount of power being drawn by the electronics that is being cooled. The refrigeration

.
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system can then modify its coohing capacity accordingly to meet the cooling needs of the
electronics.

[0012]  Yet another advantage is that the condenser and the evaporator can be thermally

insulated from one another, thereby preserving the cboling ability of the evaporator.

BRIEF DESCRIPTION OF THE DRAWINGS

B e

[0013] The above mentioned and other features and objects of this invention, and the
manner of attaining them, will become more apparent and the invention itself will be better
understood by reference to the following description of embodiments of the invention taken
in conjunction with the accompanying drawings, wherein:

[0014] Figure 1 1s a perspective, partially sectional view of one embodiment of a
reirgeration system of the present invention configured to cool and power a computer.
[001S] Figure 2 1s a schematic, side view of the refrigeration system of Figure 1 along
line 2--2.

[0016] Figure 3 1s a fluid schematic diagram of the refrigeration system of Figure 1.
[0017] Figure 4 1s an electrical schematic diagram of the refrigeration system and
computer of Figure 1.

[0018]  Figure 5 1s another perspective, partially sectional view of the refrigeration system
of Figure 1.

[0019] Figure 6 is an airflow diagram of the refrigeration system of Figure 1.

[0020] Corresponding reference characters indicate corresponding parts throughout the
several views. Although the exemplification set out herein illustrate embodiments of the
mvention, in several forms, the embodiments disclosed below are not intended to be
exhaustive or to be construed as limiting the scope of the invention to the precise forms
disclosed.

DESCRIPTION OF THE PRESENT INVENTION

[0021] In accordance with the present invention, Figure 1 illustrates one embodiment of a

self contained complete refrigeration system (CRS) 20 for a computer 22 or other electronics.
CRS 20 includes a closed vapor compression circuit 24 having operably disposed therein, in
senal order, a fluid pumping device 1n the form of a compressor 26, a first heat exchanger in
the form of a condenser 28, a flow regulator in the form of a coiled capillary tube 30 which
may function as an expansion device, and a second heat exchanger in the form of an
evaporator 32. Compression circuit 24 and electronics 34 of CRS 20 are disposed inside a

housing 36 of CRS 20. Evaporator 32 has two flat surfaces 38, 40 that are perpendicular to

3-
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each other and that face an mtertor of housing 36. A third flat surface 42 1s disposed adjacent
an outer wall of housing 36 such that surface 42 faces computer 22.

[0022] The illustrated CRS 20 does not require the user to add any external tubing to the
CRS 20 to direct the refrigerant, or other chilled liquid, to places where the cooling 1s needed.
Heat spreaders such as heat pipes, thermosyphones, thermoelectric devices, or single phase
systems can be thermally coupled to the evaporator 32 to transfer the cooling load from
evaporator 32 to the locations in the computer where cooling is required. More particularly,
surface 42 includes a thermal exchange feature in the form of a socket or cavity 44 in which a
heat pipe 46, thermosyphone or other thermally conductive device can be inserted to
thermally couple the evaporator 32 with the locations that require cooling, such as computer
22. Moreover, evaporator 32 includes other thermal exchange features in the form of cold
plates 47a-g, each of which may have a different temperature and/or heat load. Another heat
pipe 49 may be thermally connected to computer 22 and to one or more of cold plates 47a-g.
In the embodiment shown, heat pipe 49 1s thermally coupled to cold plate 47c. Thus, heat
pipe 49 may carry heat from computer 22 to cold plate 47c. Both heat pipe 47 and heat pipe
49 thermally interconnect evaporator 32 with computer 22. Alternatively, other types of heat
spreaders, such as a tinned heat exchanger, can be attached to a surface of evaporator 32 in
order to provide cool air for the computer enclosure. The term "thermal exchange feature” as
used herein refers to mating faces on evaporator 32 through which heat may be passed to
evaporator 32. Examples of such thermal exchange features include cavity 44 and cold plates
47.

{0023]) In some applications, a Stirling engine might be employed to transfer thermal
energy from the heat source (i.€., the electronic equipment being cooled) to a heat sink (i.e.,
the evaporator) where the temperature difference between the heat source and heat sink are
sufficiently great to operate the Stirling engine.

[0024]  Figures 2 and 3 schematically illustrate the CRS 20 of Figure 1. In operation, the
compressor 26 recelves suction pressure refrigerant from the evaporator 32, as indicated by
dashed arrow 48, and discharges compressed refrigerant to the condenser 28, as indicated by
dashed arrow 50. Condenser 28 removes thermal energy from the working fluid, while
evaporator 32 adds thermal energy to the working fluid. After the high pressure refrigerant is
cooled in the condenser 28, high pressure liquid refrigerant enters the evaporator 32 from the
condenser 28 through an expansion device such as capillary tube 30. The reduced pressure

refrigerant then absorbs thermal energy as it 1s converted from a liquid phase to a gas phase.
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Fluid conduits 52, 54, 56 and 58 interconnect compressor 26, condenser 28, expansion device
30 and evaporator 32.

[0025] As can be seen in Figure 1, compressor 26 can be in the form of a horizontally
oriented rotary compressor having a compression mechanism 60 and a motor 62.

Compressor 26 may be located within a cylindrical, hermetically sealed compartment 64 that
is centrally mounted within the CRS 20 1n the intenior of the housing 36. The interior volume
of the compressor compartment 64 may be at either the discharge or suction pressure.
Although a rotary compressor mechanism 60 1s employed with the CRS 20 1llustrated 1n
Figure 1, other types of compressor mechanisms may also be used.

[0026] Condenser 28 may include a fan 66 for blowing or drawing air across and thereby
cooling the condenser's fluid-carrying fins 68. Fan 66 may be disposed within housing 36, as
shown in Figure 1, or disposed outside housing 36. If fan 66 is disposed outside housing 36,
housing 36 may be provided with slits or other openings for allowing air blown or drawn by
fan 66 to impinge upon and between fins 68. The high pressure refrigerant condenses on the
interior surfaces of the condenser structure. By providing a significant quantity of vertically
oriented interior surfaces within the condenser 28 on the ends walls and condenser fins 68,
the condenser facilitates the condensation of the refrigerant by falling film condensation.
[0027] The liquid phase refrigerant within the condenser 28 collects at the bottom of the
condenser 28 where 1t enters an expanston device, such as capillary tube 30, and then the
evaporator 32 as schematically 1llustrated in Figure 2. The refrigerant exiting the evaporator
32 1s directed to the intake port of the compressor mechanism 60 and the cycle 1s then
repeated.

[0028] Electronics 34 includes a DC power supply in the form of an AC-to-DC converter
70 (Figure 4), a processor 72 and a power sensing device 74. Converter 70 1s operably
coupled to an external AC power supply 76 and to refrigeration system components mcluding
compressor motor 62 and condenser fan 66. Compressor motor 62 and condenser fan 66 are
operably coupled, in turn, to compression circuit 24, such as to compression mechanism 60
and condenser 28, respectively. AC power supply 76 can be a standard wall outlet that
provides household current.

[0029] Converter 70 converts the AC power from AC power supply 76 into DC power.
Converter 70 then supplies the DC power to both computer 22 and the components of
refrigeration system 20. The components of refrigeration system 20 that receive DC power
from converter 70 may include compressor motor 62, condenser fan 66, processor 72 and

power sensing device 74. A different level of DC voltage, current and power may be
_5.
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provided to each of the components of refrigeration system 20 and to computer 22 by
converter 70.
[0030]) Power sensing device 74 may measure the DC power supplied to the electronic
equipment, such as computer 22, that 1s cooled and powered by CRS 20. That is, power
sensing device 74 may measure the DC power supplied to computer 22 via power line 78.
For example, power sensing device 74 may include a known resistance (not shown) disposed
in power line 78. Power sensing device 74 may measure and monitor the voltage drop across
the known resistance to thereby determine the power level, as is well known in the art.
[0031] Processor 72 1s in communication with power sensing device 74 and may receive
from device 74 information related to the power consumption of computer 22. Processor 72
may receive only voltage measurements or similar data from device 74, and processor 72
may calculate the power consumption of computer 22 based upon this data. Based upon the
power consumption of computer 22, and perhaps other variables, processor 72 may determine
and/or predict the cooling needs of computer 22 and modify the operation of CRS 20
accordingly.
[0032]  Processor 72 may be operably coupled to compressor 26, which may have a
variable rate of displacement. For example, compressor 26 may have a variable stroke length
and/or a variable operating speed, either of which may result in a variable rate of
displacement. More particularly, processor 72 may control the level of DC voltage that is
applied to motor 62, which drives compressor mechanism 60. By varying the DC voltage
applied to motor 62, the operating speed of compressor mechanism 60 may be controlled.
Thus, processor 72 may control the operating speed of compressor 26 as a function of
vanables including measurements obtained from power sensing device 74. Processor 72 may
send control signals to motor 62 directly, such as via a line 80. Alternatively, processor 72
may send control signals to power converter 70 via line 82 in order to control the DC voltage
applied to motor 62 by converter 70.
[0033]  Similarly, processor 72 may be operably coupled to condenser fan 66, which may
have a vanable operating speed. More particularly, processor 72 may control the level of DC
voltage that 1s applied to fan 66. By varying the DC voltage applied to fan 66, the operating
speed of fan 66 may be controlled. Thus, processor 72 may control the operating speed of
fan 06 as a function of variables including measurements obtained from power sensing device
/4. Processor 72 may send control signals to fan 66 directly, such as via a line 84.
Alternatively, processor 72 may send control signals to power converter 70 via line 82 in
order to control the DC voltage applied to fan 66 by converter 70.

_6-
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{0034] -Processor 72 may store the measurements from power sensing device 74 and
identify cyclical patterns in the measured amount of power used by computer 22. The power
consumption of computer 22 may have a cyclical pattern that repeats 6n a daily basis. For
example, the power consumption of computer 22 may be very low from 5 p.m. to 8 am,, i.e.,
outside of office hours, during a lunch hour of 12 noon to 1 p.m., and/or during a cottee break
from 3:00 p.m. to 3:15 p.m. On the other hand, the power consumption of computer 22 may
be higher during working hours from & a.m. to 12 noon, from | p.m. to 3 p.m., and from 3:15
p.m. to 5 p.m. '
[0035]  Processor 72 may vary the operation of CRS 20 based upon the identified cyclical
pattern. More particularly, processor 72 may anticipate that the cyclical pattern of power
consumption will repeat, and processor 72 may vary the operation of CRS 20 based upon the
anticipated repetition of the pattern of power consumption. For example, at 7:55 a.m., when
computer 22 1s at a standby state, processor 72 may increase the DC voltage apphed to motor
62 and/or fan 66 based upon an anticipation that an identified cyclical pattern will be
repeated, and that computer 22 will begin to be operated at & a.m. Thus, CRS 20 may be
provided with additional cooling capacity in order to more quickly meet the anticipated
additional cooling needs of computer 22 at 8:00 a.m. CRS 20 may also provide additional
cooling to computer 22 in order to lower the temperature of computer 22 before, and 1n
anticipation of, the increased power consumption at &:00 a.m.
[0036] Similarly, processor 72 may decrease the cooling capacity of CRS 20 1n
anticipation of computer 22 using less power according to the repetition of a cychcal pattern.
For example, at 11:55 a.m., when computer 22 1s operating in a highly active state, processor
72 may decrease the DC voltage apphied to motor 62 and/or fan 66 based upon an anticipation
that an identified cyclical pattern will be repeated, and that computer 22 will begin to draw
less power at 12 noon. Thus, the cooling capacity of CRS 20 can be decreased so that CRS
20 consumes less power yet 1s still able to adequately meet the anficipated reduced cooling
needs of computer 22 after 12 noon. CRS 20 may also provide a reduced level of cooling to
computer 22 before noon, thereby allowing the temperature of computer 22 to rise before and
in anticipation of the decreased power consumption at 12 noon.
[0037] It s also possible for CRS 20 to store cooling effect in an optional cooling effect
storage device 86 that is schematically indicated in dashed lines in Figure 1. In one
embodiment, cooling effect storage device 86 can be selectively placed in contact with heat
pipe 46 1n order to cool device 86 to a desired level. Device 86 can then be removed from
contact with heat pipe 46 to thereby store cooling effect in device 86 for later use. For

-7-
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example, processor 72 may anticipate that computer 22 will consume less power during the
user's cotfee break from 3:00 p.m. to 3:15 p.m. Because the user may prefer that CRS 20
produce less noise during the coffee break, processor 72 may lower the voltage to motor 62
and/or fan 66 to less than a stand-by level. To compensate for the resulting drop in cooling
capacity of CRS 20, processor 72 may cause cooling effect storage device 86 to once again
come 1nto contact with heat pipe 46, and thereby provide cooling effect to computer 22 from
storage device 86 via heat pipe 46. Thus, beginning at approximately 3 p.m., i.e., slightly
before or shghtly after 3 p.m., the cooling effect stored in device 86 can be selectively used to
quietly cool computer 22 during and/or in anticipation of the user's coffee break.

10038] Cooling effect storage device 86 may also be selectively used to cool the electronic
equipment based the measured amount of power consumption without identifying any
cychcal patterns 1n the power consumption. For example, cooling effect can be stored in
storage device 86 and may be used by moving device 86 into contact with heat pipe 46 in
response to an increase in the measured power drawn by computer 22.

[0039] CRS 20 provides a compact design in which the relatively warm condenser 28 is
disposed close enough to the relatively cool evaporator 32 that evaporator 32 may absorb heat
from condenser 28. Such heat absorption by evaporator 32 may reduce the efficiency of
evaporator 32, and thus 1s to be avoided. In order to reduce the amount of heat from
condenser 28 that 1s absorbed by evaporator 32, CRS 20 may makes use of dynamic
msulation. Specifically, housing 36 may define airflow passageways 88, 90 (Figure 5) that
separate condenser 28 from evaporator 32. Airflow passageway 88 may extend along the
length of surtace 38 of evaporator 32, and airflow passageway 90 may extend along the
length of surface 40 of evaporator 32.

[0040] An air moving device, such as condenser fan 66, can generate airflows through
airflow passageways 88, 90 in a general direction indicated by arrow 92. More particularly,
housing 36 may be provided with airflow conduits 94, 96 (Figure 6) that direct airflows from
fan 66 toward condenser 28 and passageways 88, 90, respectively. Air flow passageways 88,
90 may each be defined by at least one high density heat exchange surface for facilitating the
adjustment of the onentation of the airflows. Fan 66 may draw air from outside housing 36
into housing 36 and into arrflow conduits 94, 96. Alternatively, instead of fan 66, a separate
dedicated tan may be provided to blow or draw air from outside housing 36 and into
passageways &8, 90

[0041] The airflows through passageways 88, 90 define layers of moving air that may

provide thermally insulating layers between condenser 28 and evaporator 32, and thus
_R.
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improve the efficiency of CRS 20. The layers of moving air may enter housing 36 and exit
housing 36 at a substantially common temperature. That 1s, any heat absorbed from
condenser 28 by the layers of moving air can be approximately oftset by the heat absorbed
from the layers of moving air by evaporator 32.

[0042]  As indicated in Figure 6, the airflows through passageways 88, 90 may be divided
into multiple portions that may be directed to different places within and/or outside housing
36. A first portion 98 may flow adjacent to surface 38 and/or surface 40 along the length of
evaporator 32. Portion 98 is shown as exiting housing 36 at a location near an end 100 of
evaporator 32.

[0043] A second portion 102 of the airflow may flow along a side of passageways 88, 90
opposite from first portion 98. That is, second portion 102 may be the portion of the airflow
that 1s closest to condenser 28. After flowing along passageways 88, 90 for some distance,
all or substantially all of second portion 102 may be directed onto condenser 28. More
particularly, as shown in Figure 6, as second portion 102 flows in direction 92, a respective
one of a plurality of fractions 104 of second portion 102 1s redirected between each pair of
adjacent fins 68 that are passed by second portion 102. Thus, fractions 104 of second portion
102 are directed in a direction 106 that may be opposite to a direction of heat conduction
from condenser 28 to evaporator 32.

[0044] The direction of fractions 104, and the separation of fractions 104 from second
portion 102, may be caused by airtoils (not shown) or some other type of air guiding element
within housing 36. It 1s also possible for the redirection and separation of fractions 104 to be
caused by the fins 68 themselves.

[0045] A third portion 108 of the airflow may flow between portions 98 and 102 within
passageways 88, 90. After flowing along passageways 88, 90 for some distance, all or
substantially all of third portion 108 may be directed onto electronics 34 including power
supply 72. In the embodiment shown in Figure 6, electronics 34 and power supply 72 are
disposed at an end of housing 36 that 1s adjacent to end 100 of evaporator 32.

[0046] Third portion 108 may be substantially surrounded and thermally insulated by
portions 98, 102. Thus, third portion 108 may remain at a substantially constant temperature
while flowing along passageways 88, 90 and until being directed onto electronics 34. It is
also possible for the temperature of third portion 108 when it reaches electronics 34 to be
substantially equal to the temperature of the air within airflow conduit 96.

[0047]  The directing or guiding of third portion 108 onto electronics 34 may be caused by

atrfoils (not shown) or some other type of air guiding element within housing 36. It is also
0.
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possible, as indicated in Figure 6, for the directing or guiding of third portion 108 onto
electronics 34 to be caused by an end wall 110 of housing 36 that is adjacent to

electronics 34.

[0048] The refnigeration system of the present invention has been described herein as
including a compressor. However, it 1s also possible for the refrigeration system to include
another type of fluid pumping device, such as a conventional pump. If the refrigeration
system includes a conventional pump, the refrigeration system may include a type of flow
regulator other than a capillary tube or an expansion device.

[0049] The refrigeration system has also been described as including a converter that is
operably coupled to an AC power supply and that supplies DC power to a refrigeration
system component. However, 1t 1s also possible for the converter to be operably coupled to a
DC power supply, and/or to supply AC power to a refrigeration system component. Thus, the
converter may use whatever power supply 1s available as input and, while providing DC
power to the electronic equipment cooled by the refrigeration system, also provide AC or DC
power to the refrigeration system component.

[0050]  While this invention has been described as having an exemplary design, the present
invention may be further modified within the spirit and scope of this disclosure. This
application 1s therefore intended to cover any variations, uses, or adaptations of the invention

using 1ts general principles.
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CLAIMS:

1. A compact refrigeration system comprising:

a closed vapor compression circuit having operably disposed therein, in
serial order, a compressor, a first heat exchanger, an expansion device and a
second heat exchanger;

said first heat exchanger removing thermal energy from a working fluid
circulating through said vapor compression circuit and said second heat
exchanger adding thermal energy to the working fluid circulating through said
vapor compression circuit, said first heat exchanger having an airflow inlet;

said first and second heat exchangers being disposed within a common
structure, said structure defining at least one insulating airflow passageway
separating said first heat exchanger from said second heat exchanger;

said insulating airflow passageway in said structure having an inlet that is
one of separate from the first heat exchanger airflow iniet or upstream of said
first heat exchanger whereby air flowing through said insulating airflow
passageway has not and will not flow through either said first heat exchanger or
said second heat exchanger; and

an air moving device generating an insulating airflow through said at least
one airflow passageway wherein said airflow defines a layer of insulating moving
air that enters and exits said structure without passing through either of said
first and second heat exchangers whereby said layer of moving air provides an
insulating layer between said first heat exchanger and said second heat

exchanger.

2. The system of claim 1 wherein said air moving device generates a second

airflow directed onto said first heat exchanger.
3. The system of claim 1 wherein said second heat exchanger includes two

surfaces facing an interior of said structure, the airflow moving across both of

said surfaces.

4. The system of claim 3 wherein said surfaces are oriented substantially

perpendicular to one another.

11



CA 02525372 2008-10-10

S. The system of claim 1 wherein said at least one airflow passageway is

defined by at least one high density heat exchange surface.

6. A method of operating a refrigeration system, wherein the refrigeration
system includes a housing having a closed vapor compression circuit having
operably disposed therein, in serial order, a compressor, a first heat exchanger,
an expansion devise and a second heat exchanger, the method comprising:

removing thermal energy from a working fluid circulating through said
vapor compression circuit by use of said first heat exchanger;

adding thermal energy to the working fluid circulating through said vapor
compression circuit by use of said second heat exchanger;

generating an insulating airflow between said first heat exchanger and
said second heat exchanger such that said airflow provides a thermally insulating
layer between said first heat exchanger and said second heat exchanger;

said insulating airflow flowing through said housing without passing

through either of said first or second heat exchangers.

7. The method of claim 6 wherein the airflow has a first portion, a second
portion and a third portion, the first portion being directed onto said first heat
exchanger, said method comprising the further steps of:

directing the second portion onto electronics of the refrigeration system;

and

directing the third portion along a length of said second heat exchanger.

8. The method of claim 7 wherein the second portion of the airflow remains

at a substantially constant temperature until being directed onto the electronics.

0. The method of claim 8 wherein the electronics includes a power supply,

said method comprising the further steps of:
cooling a device by use of the refrigeration system: and

providing power to both the refrigeration system and the cooled device by

use of said power supply.

10. The method of claim 6 wherein a portion of the airflow is directed in a

12
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direction substantially opposite to a direction of heat conduction from said first

heat exchanger to said second heat exchanger.

11. The method of claim 6, wherein the insulating airflow enters and exits the

housing at substantially the same temperature.

12. The method of claim 6, wherein the airflow stream has a first layer, a
second layer and a third layer, said second layer being intermediate the first and
second layers, said method comprising the further steps of:

directing the second layer onto electronics of the refrigeration system;
and

directing the third layer along a length of the second heat exchanger.

13. The method of claim 6 wherein the airflow stream has a first layer, a
second layer and a third layer, said second layer being intermediate the first and
third layers, and wherein the second layer remains at a substantially constant

temperature.

14. The method of claim 13 wherein the first layer is directed in a direction
substantially opposite to a direction of heat conduction from said first heat

exchanger to said second heat exchanger.

15. The method of claim 6 wherein the airflow stream has a first layer, a
second layer and a third layer, said second layer being intermediate the first

and third layers, wherein the second layer enters and exits the housing at

substantially the same temperature.
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