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EXPANSION DEVICE FOR VAPOR COMPRESSION 
SYSTEM 

BACKGROUND 

[0001] This invention relates, in general, to vapor com 
pression systems, and more particularly, to an expansion 
device for a vapor compression system. 

[0002] In a closed-loop vapor compression cycle, heat 
transfer ?uid changes state from a vapor to a liquid in the 
condenser, giving off heat to ambient surroundings, and 
changes state from a liquid to a vapor in the evaporator, 
absorbing heat from the ambient surroundings during vapor 
iZation. A typical vapor compression system includes a 
compressor for pumping heat transfer ?uid, such as a freon, 
to a condenser, Where heat is given off as the heat transfer 
?uid condenses into a liquid. The heat transfer ?uid then 
?oWs through a liquid line to an expansion device, Where the 
heat transfer ?uid undergoes a volumetric expansion. The 
heat transfer ?uid exiting the expansion device is usually a 
loW quality liquid vapor mixture. As used herein, the term 
“loW quality liquid vapor mixture” refers to a loW pressure 
heat transfer ?uid in a liquid state With a small presence of 
?ash gas that cools off the remaining heat transfer ?uid as 
the heat transfer ?uid continues on in a sub-cooled state. The 
expanded heat transfer ?uid then ?oWs into an evaporator. 
The evaporator includes a coil having an inlet and an outlet, 
Wherein the heat transfer ?uid is vaporiZed at a loW pressure 
absorbing heat While it undergoes a change of state from a 
liquid to a vapor. The heat transfer ?uid, noW in the vapor 
state, ?oWs through the coil outlet and exits the evaporator. 
The heat transfer ?uid then ?oWs through a suction line and 
back to the compressor. A typical vapor compression system 
may include more than one expansion device. Moreover, the 
expansion device may be placed in various locations Within 
a vapor compression system. For example, as the heat 
transfer ?uid ?oWs into an evaporator it may ?oW through a 
second expansion device, Where the heat transfer ?uid 
undergoes a second volumetric expansion. Additionally, a 
typical vapor compression system may include a noZZle or 
?xed ori?ce. 

[0003] In one aspect, the ef?ciency of the vapor compres 
sion cycle depends upon the precise control of the volumet 
ric expansion of a heat transfer ?uid in various locations 
Within a vapor compression system. Heat transfer ?uid is 
volumetrically expanded When the heat transfer ?uid ?oWs 
through an expansion device, such as a thermostatic expan 
sion valve, a capillary tube, and a pressure control, or When 
the heat transfer ?uid ?oWs through a noZZle or ?xed ori?ce. 
Often times, the rate in Which a heat transfer ?uid is 
volumetrically expanded needs to be varied depending on 
the conditions Within the vapor compression system. 
Devices such as capillary tubes, pressure controls, noZZles, 
or ?xed ori?ces, are ?xed in siZe and cannot vary the rate in 
Which a heat transfer ?uid is volumetrically expanded. 
While many thermostatic expansion valves can vary the rate 
in Which a heat transfer ?uid is volumetrically expanded, 
they are complex and rather costly to manufacture. 

[0004] Accordingly, further development of vapor com 
pression systems, and more speci?cally, expansion devices 
for vapor compression systems, is necessary in order to 
decrease the complexity and cost of manufacturing expan 
sion devices that can vary the rate in Which a heat transfer 
?uid is volumetrically expanded. 
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SUMMARY 

[0005] According to one aspect of the present invention, a 
vapor compression system is provided. The vapor compres 
sion system includes a line for ?oWing heat transfer ?uid, a 
compressor connected With the line for increasing the pres 
sure and temperature of the heat transfer ?uid, a condenser 
connected With the line for liquefying the heat transfer ?uid, 
and an expansion device connected With the line for expand 
ing the heat transfer ?uid. The expansion device includes a 
housing de?ning a ?rst ori?ce, and at least one blade 
connected With the housing, Wherein the blade is movable 
betWeen a ?rst position and a second position, Wherein the 
?rst ori?ce is larger in the ?rst position than in the second 
position. The vapor compression system also includes an 
evaporator connected With the line for transferring heat from 
ambient surroundings to the heat transfer ?uid. 

[0006] According to another aspect of the present inven 
tion, an expansion device for a vapor compression system is 
provided. The expansion device includes a housing de?ning 
a ?rst ori?ce, and at least one blade connected With the 
housing, Wherein the blade is movable betWeen a ?rst 
position and a second position, Wherein the ?rst ori?ce is 
larger in the ?rst position than in the second position. 

[0007] According to yet another aspect of the present 
invention, an expansion device for a vapor compression 
system is provided. The expansion device includes a ?rst 
sheet de?ning a ?rst ori?ce, and a second sheet overlapping 
the ?rst sheet, the second sheet de?ning a second ori?ce, 
Wherein the second ori?ce is movable betWeen a ?rst 
position and a second position, and Wherein the second 
ori?ce is larger in the ?rst position than in the second 
position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a schematic draWing of a vapor com 
pression system arranged in accordance With one embodi 
ment of the invention; 

[0009] FIG. 2 is a perspective vieW of an expansion 
device connected With a line, in accordance With one 
embodiment of the invention; 

[0010] FIG. 3 is a cross-sectional perspective vieW of the 
expansion device in FIG. 2, Wherein the expansion device is 
in a partially open position; 

[0011] FIG. 4 is a cross-sectional perspective vieW of the 
expansion device in FIG. 2, Wherein the expansion device is 
in a fully open position; 

[0012] FIG. 5 is a cross-sectional perspective vieW of the 
expansion device in FIG. 2, Wherein the expansion device is 
in a fully closed position; 

[0013] FIG. 6 is a cross-sectional perspective vieW of an 
expansion device, in accordance With one embodiment of 
the invention; 

[0014] FIG. 7 is a cross-sectional perspective vieW of an 
expansion device, Wherein the expansion device is in a 
closed position, in accordance With one embodiment of the 
invention; 
[0015] FIG. 8 is a cross-sectional perspective vieW of the 
expansion device in FIG. 6, Wherein the expansion device is 
in a partially open position; 
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[0016] FIG. 9 is a cross-sectional perspective vieW of the 
expansion device in FIG. 6, Wherein the expansion device is 
in a fully open position; 

[0017] FIG. 10 is a perspective vieW of an expansion 
device connected With a line, in accordance With one 
embodiment of the invention; 

[0018] FIG. 11 is an exploded perspective vieW of the 
expansion device in FIG. 9; 

[0019] FIG. 12 is a cross-sectional vieW of the expansion 
device in FIG. 9, Wherein the expansion device is in a 
partially open position; 

[0020] FIG. 13 is a cross-sectional vieW of the expansion 
device in FIG. 9, Wherein the expansion device is in a fully 
open position; 

[0021] FIG. 14 is a cross-sectional vieW of the expansion 
device in FIG. 9, Wherein the expansion device is in a fully 
closed position; and 

[0022] FIG. 15 is an exploded perspective vieW of an 
expansion device, in accordance With one embodiment of 
the invention. 

[0023] For simplicity and clarity of illustration, elements 
shoWn in the Figures have not necessarily been draWn to 
scale. For example, dimensions of some elements are exag 
gerated relative to each other. Further, When considered 
appropriate, reference numerals have been repeated among 
the Figures to indicate corresponding elements. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

[0024] One embodiment of a vapor compression system 
10 is illustrated in FIG. 1. Vapor compression system 10 
includes a compressor 12 for increasing the pressure and 
temperature of a heat transfer ?uid 34, a condenser 14 for 
liquefying the heat transfer ?uid 34, an evaporator 16 for 
transferring heat from ambient surroundings to the heat 
transfer ?uid 34, an expansion device 18 for expanding the 
heat transfer ?uid 34, and a line 19 for ?oWing the heat 
transfer ?uid. Line 19 alloWs for the ?oW of a heat transfer 
?uid 34 from one component of vapor compression system 
10, such as compressor 12, condenser 14, evaporator 16, and 
expansion device 18, to another component of vapor com 
pression system 10. Compressor 12, condenser 14, evapo 
rator 16, and expansion device 18 are all connected With line 
19. In one embodiment, line 19 includes discharge line 20, 
liquid line 22, saturated vapor line 28, and suction line 30, 
as illustrated in FIG. 1. In this embodiment, compressor 12 
is connected With condenser 14 through discharge line 20, 
condenser 14 is connected With expansion device 18 through 
liquid line 22, expansion device 18 is connected With 
evaporator 16 through saturated vapor line 28, and evapo 
rator 16 is connected With compressor 12 through suction 
line 30, as illustrated in FIG. 1. 

[0025] In one embodiment, vapor compression system 10 
includes a sensor 32 operably connected to expansion device 
18. Sensor 32 can be used to vary the rate in Which a heat 
transfer ?uid 34 is volumetrically expanded through expan 
sion device 18. Preferably, sensor 32 is mounted to a portion 
of line 19, such as suction line 30, and is operably connected 
to expansion device 18. Sensor 32 can be any type of sensor 
knoWn by those skilled in the art designed to detect condi 
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tions in and around vapor compression system 10, such as 
the temperature, pressure, enthalpy, and moisture of heat 
transfer ?uid 34 or any other type of conditions that may be 
monitored in and around vapor compression system 10. For 
example, sensor 32 may be a pressure sensor that detect the 
pressure of heat transfer ?uid 34 at a certain point Within 
vapor compression system 10, or sensor 32 may be a 
temperature sensor Which detects the temperature of ambient 
surroundings 11 around vapor compression system 10. Pref 
erably, sensor 32 is operably connected to expansion device 
18 through control line 33. 

[0026] Vapor compression system 10 can utiliZe essen 
tially any commercially available heat transfer ?uid 34 
including refrigerants such as, for example, chloro?uoro 
carbons such as R-12 Which is a dicholordi?uoromethane, 
R-22 Which is a monochlorodi?uoromethane, R-SOO Which 
is an aZeotropic refrigerant consisting of R-12 and R-152a, 
R-503 Which is an aZeotropic refrigerant consisting of R-23 
and R-13, and R-502 Which is an aZeotropic refrigerant 
consisting of R-22 and R-115. Vapor compression system 10 
can also utiliZe heat transfer ?uids 34 including, but not 
limited to, refrigerants R-13, R-113, 141b, 123a, 123, R-114, 
and R-11. Additionally, vapor compression system 10 can 
utiliZe heat transfer ?uids 34 including hydrochloro?uoro 
carbons such as 141b, 123a, 123, and 124; hydro?uorocar 
bons such as R-134a, 134, 152, 143a, 125, 32, 23; aZeotropic 
HFCs such as AZ-20 and AZ-SO (Which is commonly knoWn 
as R-507); and blended refrigerants such as MP-39, HP-80, 
FC-14, R-717, and HP-62 (commonly knoWn as R-404a). 
Accordingly, it should be appreciated that the particular heat 
transfer ?uid 34 or combination of heat transfer ?uid 34 
utiliZed in the present invention is not deemed to be critical 
to the operation of the present invention since this invention 
is expected to operate With a greater system efficiency With 
virtually all heat transfer ?uids 34 than is achievable by any 
previously knoWn vapor compression system utiliZing the 
same heat transfer ?uid 34. 

[0027] In one embodiment, compressor 12 compresses 
heat transfer ?uid 34, to a relatively high pressure and 
temperature. The temperature and pressure to Which heat 
transfer ?uid 34 is compressed by compressor 12 Will 
depend upon the particular siZe of vapor compression sys 
tem 10 and the cooling load requirements of vapor com 
pression system 10. Compressor 12 then pumps heat transfer 
?uid 34 into discharge line 20 and into condenser 14. In 
condenser 14, a medium such as air, Water, or a secondary 
refrigerant is bloWn past coils Within condenser 14 causing 
the pressuriZed heat transfer ?uid 34 to change to a liquid 
state. The temperature of the heat transfer ?uid 34 drops as 
the latent heat Within the heat transfer ?uids 34 is expelled 
during the condensation process. Condenser 14 discharges 
the lique?ed heat transfer ?uid 34 to liquid line 22. 

[0028] As shoWn in FIG. 1, liquid line 22 discharges the 
heat transfer ?uid 34 into expansion device 18 Whereupon 
the heat transfer ?uid 34 undergoes a volumetric expansion. 
In one embodiment, the heat transfer ?uid discharged by 
condenser 14 enters expansion device 18 and undergoes a 
volumetric expansion at a rate determined by the conditions 
of suction line 30, such as temperature and pressure, at 
sensor 32. Sensor 32 relays information about the conditions 
of suction line, such a pressure and temperature, through 
control line 33 to expansion device 18. Upon undergoing a 
volumetric expansion, expansion device 18 discharges the 
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heat transfer ?uid 34 as a saturated vapor into saturated 
vapor line 28. Saturated vapor line 28 connects the expan 
sion device 18 With the evaporator 16. Evaporator 16 
transfers heat from ambient surroundings 11 to the heat 
transfer ?uid 34. Ambient surroundings 11 is the atmosphere 
surrounding vapor compression system 10, as illustrated in 
FIG. 1. Upon exiting evaporator 16, heat transfer ?uid then 
travels through suction line 30 back to compressor 12. 

[0029] While in the above embodiment expansion device 
18 is connected With saturated vapor line 28 and liquid line 
22, expansion device 18 may connected With any component 
Within vapor compression system 10 and expansion device 
18 may be located at any point Within vapor compression 
system 10. Preferably, expansion device 18 is located at a 
point Within vapor compression system 10 in Which it is 
desired to volumetrically expand heat transfer ?uid 34, such 
as betWeen condenser 14 and evaporator 16. More prefer 
ably, expansion device 18 is located at a point Within vapor 
compression system 10 in Which it is desired to vary the rate 
in Which a heat transfer ?uid 34 is volumetrically expanded, 
such as betWeen condenser 14 and evaporator 16, as illus 
trated in FIG. 1. Expansion device 18 may be used in place 
of or in combination With metering devices such as, but not 
limited to, a thermostatic expansion valve, a capillary tube, 
a pressure control, a noZZle, and a ?xed ori?ce. Preferably, 
heat transfer ?uid 34 is volumetrically expanded When the 
heat transfer ?uid 34 ?oWs through expansion device 18. 

[0030] ShoWn in FIG. 2 is a perspective vieW of expan 
sion device 18 connected With line 19, in accordance With 
one embodiment. Expansion device 18 includes a housing 
40 and at least one blade 48, as illustrated in FIGS. 3-8. 
Housing 40 de?nes a ?rst ori?ce 44. Preferably, housing 40 
is manufactured from and includes a rigid, steel material, 
hoWever housing 40 can be manufactured from any material 
knoWn by those skilled in the art, such as ceramics, carbon 
?ber, any metal or metallic alloy, any plastic, or any other 
material. As de?ned herein, an ori?ce, such as ?rst ori?ce 
44, is any opening in Which ?uid, such as heat transfer ?uid 
34, can pass through. Ori?ce may have one of many shapes, 
such as a circular shape (as illustrated in FIGS. 7-9), a tear 
dropped shape, an eye shape (as illustrated in FIGS. 3-6), a 
square or rectangular shape, or any irregular shape. Blade 48 
is connected With housing 40. Preferably, blade 48 is con 
nected to housing 40, as illustrated in FIGS. 3-8. In one 
embodiment, blade 48 is connected to at least one track 56 
Within housing 40, Wherein track 56 de?nes a path upon 
Which blade 48 travels. Blade 48 may have one of many 
shapes, such as a circular shape or disc shape, a V shape (as 
illustrated in FIGS. 3-5), a curved shape (as illustrated in 
FIGS. 7-9), a square or rectangular shape (as illustrated in 
FIG. 6), or any irregular shape. Blade 48 includes and is 
manufactured from any material knoWn by those skilled in 
the art, such as ceramics, carbon ?ber, any metal or metallic 
alloy, any plastic, or any other material. Preferably, blade 48 
includes and is manufactured from spring steel. 

[0031] Blade 48 is movable betWeen a ?rst position, as 
illustrated in FIG. 4, and a second position, as illustrated in 
FIGS. 3 and 5, Wherein the ?rst ori?ce 44 is larger in the 
?rst position than in the second position. Blade 48 can be 
either manually moved from a ?rst position to a second 
position or automatically moved, by means of a motor or 
other means, from a ?rst position to a second position. As 
de?ned herein, an ori?ce, such as ori?ce 44, is made larger 
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When the cross-sectional area of the ori?ce is effectively 
increased and an ori?ce is made smaller When the cross 
sectional area of the ori?ce is effectively decreased, as 
illustrated in FIGS. 3-5. By increasing or decreasing the 
cross-sectional areas of an ori?ce, such as ori?ce 44, the rate 
of volumetric expansion Within a heat transfer ?uid 34 can 
be controlled and varied. Preferably, blade 48 overlaps a at 
least a portion of the ?rst ori?ce When blade 48 is in the 
second position, thereby making the ?rst ori?ce smaller. 

[0032] In one embodiment, expansion device 18 includes 
a ?rst blade 50 and a second blade 52, as illustrated in FIGS. 
3-5. Preferably, ?rst and second blades 50, 52 are connected 
to housing 40, as illustrated in FIGS. 3-8. In one embodi 
ment, ?rst and second blades 50, 52 are connected to at least 
one track 56 Within housing 40, Wherein track 56 de?nes a 
path upon Which ?rst and second blades 50, 52 travel. First 
blade 50 and second blade 52 are movable betWeen a ?rst 
position and a second position, Wherein the ?rst ori?ce 44 is 
larger in the ?rst position than in the second position, as 
illustrated in FIGS. 3-5. 

[0033] In one embodiment, expansion device includes a 
single blade 48, Wherein single blade 48 de?nes a second 
ori?ce 46, as illustrated in FIG. 6. Preferably, second ori?ce 
46 is adjacent ?rst ori?ce 44. Blade 48 is movable betWeen 
a ?rst position and a second position, Wherein the ?rst ori?ce 
is larger in the ?rst position than in the second position. By 
moving blade 48 betWeen a ?rst and second position, second 
ori?ce 46 overlaps With portions of ?rst ori?ce 44, and ?rst 
ori?ce 44 can be made larger or smaller. 

[0034] In one embodiment expansion device 18 includes a 
series of blades 48, Wherein the series of blades 48 de?ne a 
second ori?ce 46, as illustrated in FIGS. 7-9. Second ori?ce 
46 overlaps ?rst ori?ce 44. Preferably, second ori?ce 46 is 
adjacent ?rst ori?ce 44. Blades 48 are movable betWeen a 
?rst position and a second position, Wherein the second 
ori?ce 46 is larger in the ?rst position than in the second 
position. By moving blades 48 betWeen a ?rst and second 
position, second ori?ce 46 can be made larger or smaller. 
Since second ori?ce 46 overlaps ?rst ori?ce 44, ?rst ori?ce 
44 can be made larger or smaller as second ori?ce 46 is made 
larger or smaller. In one embodiment, the series of blades 48 
de?ne a second ori?ce 46 that is generally circular, as 
illustrated in FIGS. 7-9. In this embodiment, the series 
blades 48 are arranged in a formation that resembles the 
aperture of a camera lens. 

[0035] In one embodiment, sensor 32 controls the move 
ment of at least one blade 48 betWeen a ?rst position a 
second position. Preferably, sensor is connected With a 
moving device (not shoWn), such as an electric motor or an 
electromagnet, Wherein the moving device can be used to 
automatically move blade 48 from a ?rst position to a second 
position upon receiving a signal from sensor 32. 

[0036] In one embodiment, expansion device 18 includes 
a ?rst sheet 60 de?ning a ?rst ori?ce 62, and a second sheet 
62 overlapping the ?rst sheet 60, as illustrated in FIGS. 
10-15. First sheet 60 and second sheet 64 can be manufac 
tured from and include any material knoWn by those skilled 
in the art, such as ceramics, carbon ?ber, any metal or 
metallic alloy, any plastic, or any other material. Preferably, 
?rst sheet 60 and second sheet 64 are manufactured from and 
include ceramic material. First sheet 60 and second sheet 64 
may have one of many shapes, such as a circular shape or 
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disc shape (as illustrated in FIGS. 3-5), a V shape, a curved 
shape, a square or rectangular shape, or any irregular shape. 
Second sheet 64 de?nes a second ori?ce 66, Wherein the 
second ori?ce 66 is movable betWeen a ?rst position and a 
second position, and Wherein the second ori?ce is larger in 
the ?rst position than in the second position. In one embodi 
ment, at least one of ?rst sheet 60 and second sheet 64 rotate 
about a common axis 68, as illustrated in FIG. 11. Prefer 
ably, the common axis 68 is generally centered on ?rst sheet 
60 and second sheet 64. In one embodiment, ?rst sheet 60 is 
?xed With respect to a housing 70, and second sheet 64 
rotates about a common axis 68, Wherein axis 68 is located 
at the center of bother ?rst sheet 60 and second sheet 64, as 
illustrated in FIG. 10. Preferably, expansion device 18 
includes a tab 58 protruding from housing 70 and connected 
With second sheet 64, Wherein tab 58 alloWs for one to 
manually move second sheet 64 from a ?rst position to a 
second position. 

[0037] Preferably, heat transfer ?uid 34 is used to lubricate 
either blades 48 or ?rst and second sheets 60, 64, so that 
blades 48 and/or ?rst and second sheets 60, 64 may move 
more freely about. 

[0038] In one embodiment, second sheet 64 de?nes mul 
tiple ori?ces 66 and ?rst sheet 60 de?nes a single ori?ce 62, 
Wherein the siZe and shape of ori?ce 62 alloWs ori?ce 62 to 
overlap multiple ori?ces 66, as illustrated in FIG. 15. 
Multiple ori?ces 66 are movable betWeen a ?rst position and 
a second position, Wherein the single ori?ce overlaps the 
multiple ori?ces in the second position, and Wherein the 
single ori?ce 62 is made larger as the multiple ori?ces move 
to the second position, as illustrated in FIG. 15. 

[0039] Expansion device 18 may be combined With a 
traditional expansion device, Wherein the traditional expan 
sion device volumetrically expands heat transfer ?uid 34 at 
a ?xed rate. By combining expansion device 18 With a 
traditional expansion device, heat transfer ?uid 34 can be 
volumetrically expanded at a varied rate, and thus simulate 
the effect of a thermostatic expansion valve, at a reduced 
cost. 

[0040] Those skilled in the art Will appreciate that numer 
ous modi?cations can be made to enable vapor compression 
system 10 to address a variety of applications. For example, 
vapor compression system 10 operating in a retail food 
outlet may include a number of evaporators 16 that can be 
serviced by a common compressor 12. Also, in applications 
requiring refrigeration operations With high thermal loads, 
multiple compressors 12 can be used to increase the cooling 
capacity of the vapor compression system 10. 

[0041] Those skilled in the art Will recogniZe that vapor 
compression system 10 can be implemented in a variety of 
con?gurations. For example, the compressor 12, condenser 
14, expansion device 18, and the evaporator 16 can all be 
housed in a single housing and placed in a Walk-in cooler. In 
this application, the condenser 14 protrudes through the Wall 
of the Walk-in cooler and ambient air outside the cooler is 
used to condense the heat transfer ?uid 34. In another 
application, vapor compression system 10 can be con?gured 
for air-conditioning a home or business. In yet another 
application, vapor compression system 10 can be used to 
chill Water. In this application, the evaporator 16 is 
immersed in Water to be chilled. Alternatively, Water can be 
pumped through tubes that are meshed With the evaporator 
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coil 44. In a further application, vapor compression system 
10 can be cascaded together With another system for achiev 
ing extremely loW refrigeration temperatures. For example, 
tWo vapor compression systems using different heat transfer 
?uids 34 can be coupled together such that the evaporator of 
a ?rst system provides a loW temperature ambient. A con 
denser of the second system is placed in the loW temperature 
ambient and is used to condense the heat transfer ?uid in the 
second system. 

[0042] As knoWn by one of ordinary skill in the art, every 
element of vapor compression system 10 described above, 
such as evaporator 16, liquid line 22, and suction line 30, can 
be scaled and siZed to meet a variety of load requirements. 
In addition, the refrigerant charge of the heat transfer ?uid 
in vapor compression system 10, may be equal to or greater 
than the refrigerant charge of a conventional system. 

[0043] Thus, it is apparent that there has been provided, in 
accordance With the invention, a vapor compression system 
that fully provides the advantages set forth above. Although 
the invention has been described and illustrated With refer 
ence to speci?c illustrative embodiments thereof, it is not 
intended that the invention be limited to those illustrative 
embodiments. Those skilled in the art Will recogniZe that 
variations and modi?cations can be made Without departing 
from the spirit of the invention. For example, non-haloge 
nated refrigerants can be used, such as ammonia, and the like 
can also be used. It is therefore intended to include Within 
the invention all such variations and modi?cations that fall 
Within the scope of the appended claims and equivalents 
thereof. 

1. A vapor compression system comprising: 

a line for ?oWing heat transfer ?uid; 

a compressor connected With the line for increasing the 
pressure and temperature of the heat transfer ?uid; 

a condenser connected With the line for liquefying the 
heat transfer ?uid; 

an expansion device connected With the line for expand 
ing the heat transfer ?uid, comprising: 

a housing de?ning a ?rst ori?ce; 

at least one blade connected With the housing, Wherein 
the blade is movable betWeen a ?rst position and a 
second position, Wherein the ?rst ori?ce is larger in 
the ?rst position than in the second position; and 

an evaporator connected With the line for transferring heat 
from ambient surroundings to the heat transfer ?uid. 

2. The vapor compression system of claim 1, further 
comprising a ?rst blade and a second blade, Wherein the ?rst 
blade and second blade are movable betWeen a ?rst position 
and a second position, Wherein the ?rst ori?ce is larger in the 
?rst position than in the second position. 

3. The vapor compression system of claim 1, Wherein the 
blade de?nes a second ori?ce. 

4. The vapor compression system of claim 1, further 
comprising a series of blades, Wherein the series of blades 
de?ne a second ori?ce adjacent the ?rst ori?ce, and Wherein 
the blades are movable betWeen a ?rst position and a second 
position, Wherein the second ori?ce is larger in the ?rst 
position than in the second position. 
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5. The vapor compression system of claim 3, wherein the 
second ori?ce is generally circular. 

6. The vapor compression system of claim 1, Wherein the 
blade is generally disc-shaped. 

7. The vapor compression system of claim 1, Wherein the 
blade comprises ceramic material. 

8. The vapor compression system of claim 1, further 
comprising a sensor connected With the expansion device. 

9. The vapor compression system of claim 8, Wherein the 
sensor controls the movement of the blade betWeen the ?rst 
position and the second position. 

10. An expansion device for a vapor compression system, 
comprising: 

a housing de?ning a ?rst ori?ce; 

at least one blade connected With the housing, Wherein the 
blade is movable betWeen a ?rst position and a second 
position, Wherein the ?rst ori?ce is larger in the ?rst 
position than in the second position. 

11. The expansion device of claim 10, Wherein the blade 
overlaps at least a portion of the ?rst ori?ce When the blade 
is the second position. 

12. The expansion device of claim 10, further comprising 
a ?rst blade and a second blade, Wherein the ?rst blade and 
second blade are movable betWeen a ?rst position and a 
second position, Wherein the ?rst ori?ce is larger in the ?rst 
position than in the second position. 

13. The expansion device of claim 10, further comprising 
a series of blades, Wherein the blades de?ne a second ori?ce 
adjacent the ?rst ori?ce, and Wherein the blades are movable 
betWeen a ?rst position and a second position, Wherein the 
second ori?ce is larger in the ?rst position than in the second 
position. 
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14. The expansion device of claim 13, Wherein the second 
ori?ce is generally circular. 

15. The expansion device of claim 10, Wherein the blade 
de?nes a second ori?ce. 

16. An expansion device for a vapor compression system, 
the expansion device comprising: 

a ?rst sheet de?ning a ?rst ori?ce; 

a second sheet overlapping the ?rst sheet, the second sheet 
de?ning a second ori?ce, Wherein the second ori?ce is 
movable betWeen a ?rst position and a second position, 
and Wherein the second ori?ce is larger in the ?rst 
position than in the second position. 

17. The expansion device of claim 16, Wherein the ?rst 
sheet and second sheet are generally disc-shaped. 

18. The expansion device of claim 16, Wherein the ?rst 
sheet and second sheet rotate about a common axis. 

19. The expansion device of claim 16, Wherein the ?rst 
sheet and the second sheet comprise ceramic material. 

20. The expansion device of claim 16, further comprising 
heat transfer ?uid located betWeen the ?rst sheet and the 
second sheet for lubricating the ?rst sheet and the second 
sheet. 

21. The expansion device of claim 16, Wherein the second 
sheet de?nes multiple ori?ces. 

22. The expansion device of claim 16, further comprising 
a housing surrounding the ?rst and second sheets. 

23. The expansion device of claim 16, Wherein the ?rst 
sheet is connected With the second sheet through a pin. 


