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(54) Air-cooled scroll compressor

(57) An air-cooled scroll compressor comprises a
cooling fan attached to the drive shaft, a cooling air duct
for introducing air discharged from the cooling fan to at
least one of the back side of the revolving scroll and front
side of the stationary scroll to cool, the spiral wraps of
both scrolls mating with each other and forming compres-

sion chambers for compressing gas between them,
wherein an inlet air duct for introducing a part of air dis-
charged from the cooling fan is connected to an inlet port
of the scroll compressor at an peripheral part of said sta-
tionary scroll so that a part of the air discharged from the
cooling fan can be introduced to said compression cham-
bers.
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Description

Technical Field

[0001] The present invention relates to an air-cooled
scroll-type compressor, specifically an air-cooled scroll-
type compressor provided with a cooling fan for cooling
the revolving scroll and stationary scroll thereof.

Related Art

[0002] Scroll-type compressors have been known as
compressors used for compressing air, and compressing
refrigerant in refrigerators and air conditioners. Scroll
compressors are generally comprised of a revolving
scroll member including an end plate and a spiral wrap
extending perpendicular from one surface (mirror sur-
face) of the end plate, a stationary scroll member includ-
ing an end plate and a spiral wrap extending perpendic-
ular from one surface (mirror surface) of the end plate,
and a drive shaft supported by a compressor casing ro-
tatably, the drive shaft having a crank pin on which the
revolving scroll member is supported rotatably. The sta-
tionary scroll member and revolving scroll member are
assembled so that the spiral wraps of both scroll mem-
bers mate with each other and enclosed spaces, i.e. com-
pression chambers, are formed between both the spiral
wraps.
[0003] When the drive shaft is rotated, the revolving
scroll revolves with respect to the stationary scroll. As
the revolving scroll revolves, spaces between the wraps
move toward the center of the scrolls reducing in volume,
so gas sucked in the spaces between the spiral wraps is
compressed to be discharged from a discharge port in
the center of the stationary scroll.
[0004] The gas sucked in the compression chambers
is compressed and raised in temperature by the com-
pression as the revolving scroll rotates. The revolving
and stationary scrolls are heated by the gas raised in
temperature by the compression. Therefore, it is neces-
sary to cool the revolving and stationary scrolls.
[0005] A scroll compressor provided with a cooling
means for cooling the revolving and stationary scrolls is
disclosed in patent document 1, for example. FIG.7 is
schematic representation of construction of the scroll
compressor disclosed in the patent document 1. In the
drawing, a scroll compressor body 102 comprised of a
revolving scroll 110, stationary scroll 108, a casing 104
covering the revolving scroll 110(the revolving scroll is
supported by the casing 104 therein and can’t be seen
in the drawing), and a drive shaft 116 for driving the re-
volving scroll 110. A centrifugal fan 106 is attached to
the drive shaft 116. The centrifugal fan 106 is covered
by a fan cowling which is connected with a fan duct 114
to the outer periphery of the scroll compressor body 102.
Cooling air is sucked through a suction opening 118 of
the fan cowling and discharged through a discharge part
120 in the outer peripheral part of the centrifugal fan 116.

Cooling air discharged from the centrifugal fan 106 is
introduced through the fan duct 114 to the scroll com-
pressor body 102 to cool the stationary and revolving
scrolls. A flow diverter guide 124 is provided in the fan
duct 114 to guide the cooling air so that cooling air flow
to the revolving scroll 110 is larger than cooling air flow
to the stationary scroll 108.
[0006] In the scroll compressor disclosed in the Patent
Document 1, the scroll compressor body 102 is cooled
by air introduced through the fan duct 114, however, there
is disclosed no twist as to gas (air) introduced to the com-
pressor body 102 to be compressed therein. As air of
atmospheric pressure is introduced to the compressor
body 102, increase of discharge air, i.e. increase of dis-
charge air flow per unit power which results in energy
saving can not be expected. Further, the stationary and
revolving scrolls are heated by the heat generated when
compressing gas (air) from atmospheric pressure to dis-
charge pressure, and the device centrifugal
compressor106 in FIG.7) required to cool the heated
components of the scroll compressor have become large
in size.

Related Art Document

[0007] Patent Document 1: Japanese Laid-Open Util-
ity Model Publication No.2-94386.

Summary of the Invention

[0008] The present invention was made in light of the
problems mentioned above, and the object of the inven-
tion is to provide an air-cooled scroll compressor of which
the revolving scroll and stationary scroll can be cooled
without increase in size of cooling device, and with which
increase of discharge air, i.e. increase of discharge air
flow per unit power which results in energy saving can
be achieved and temperature of the discharged air can
be decreased owing to decreased compression ratio.
[0009] To achieve the object, the present invention
proposes an air-cooled scroll compressor comprising a
revolving scroll including an end plate and a spiral wrap
extending perpendicular from one surface (mirror sur-
face) of the end plate, a stationary scroll including an end
plate and a spiral wrap extending perpendicular from one
surface (mirror surface) of the end plate, a drive shaft
having a crank portion for revolving said revolving scroll
with respect to said stationary scroll, a compressor cas-
ing connected to said stationary scroll to cover said re-
volving scroll, a cooling fan attached to said drive shaft,
a cooling air duct for introducing air discharged from the
cooling fan to at least one of the back side of said revolv-
ing scroll and front side of said stationary scroll, the spiral
wraps of both scrolls mating with each other and forming
compression chambers between them, wherein an inlet
air duct for introducing a part of air discharged from the
cooling fan is connected to an inlet port of the scroll com-
pressor at an peripheral part of said stationary scroll so
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that a part of the air discharged from the cooling fan can
be introduced to said compression chambers.
[0010] By introducing a part of positive pressure air
produced by the cooling fan attached to the drive shaft
to the inlet port of the scroll compressor, the compressor
sucks inlet air of pressure higher than atmospheric pres-
sure. By introducing air of positive pressure, discharge
air flow per unit power can be increased, which results
in energy saving.
[0011] It is preferable that said inlet air duct is provided
separately from said cooling air duct such that the inlet
air duct takes a route at a distance from said cooling air
duct and connected to the inlet port of the scroll com-
pressor, thereby introducing a part of air discharged from
the cooling fan to said compression chambers.
[0012] In this way, cooling air is introduced to the front
side of the stationary scroll and back side of the revolving
scroll through the cooling air duct to cool the scrolls, and
a part of cooling air discharged from the cooling fan with
its pressure increased through the fan is introduced
through the inlet air duct to the inlet port of the scroll
compressor. Therefore, air of positive pressure is sucked
in the compression chambers, so required discharge
pressure can be obtained by smaller compression ratio
in comparison with a case air of atmospheric pressure is
sucked. Accordingly, the air-cooled scroll compressor
can discharge increased amount of compressed air and
discharge air flow per unit power can be increased re-
sulting in energy saving, and temperature of discharge
air can be decreased.
[0013] Further, as the inlet air duct is connected to the
inlet port which is positioned on the outer periphery of
the stationary scroll, the inlet air duct can be connected
from the cooling fan to the inlet port easily without com-
plexifying the piping.
Therefore, an existing scroll compressor having no inlet
air duct as mentioned above can be modified easily to a
compressor according to the invention.
[0014] Further, by providing the inlet air duct in a line
separate from the cooling air duct line in a state not
branching from the cooling air duct, air flow in the cooling
air duct is not affected by the air flow in the inlet air duct,
and fluctuation such as pulsation is not generated in the
air flow in the cooling air duct, so the revolving scroll and
stationary scroll can be cooled stably.
[0015] It is preferable that a dust removing means for
removing dust in the air flowing in said inlet air duct is
provided thereon. Depending on usage of the com-
pressed air compressed by an air-cooled scroll compres-
sor, dust-free compressed air is demanded in many cas-
es. By providing the dust removing means, dust in the
air introduced into the compression chambers can be
removed and dust-free compressed air can be obtained.
As the dust removing means, an air filter can be used for
example.
By this, occurrence of scuffing on the spiral wraps and
abrasion of the chip seals and so on can be suppressed
and sealing function of the chip seals can be maintained

good for longer periods, and energy saving effect due to
increased air flow per unit power can be maintained sta-
bly for longer periods.
[0016] It is preferable that said inlet air duct can be
detached for replacement. This enables that a plurality
of inlet air ducts of various cross-section area are pro-
vided and the inlet air duct of an air-cooled scroll com-
pressor is replaced by one most suited to operation con-
dition of the compressor.
[0017] It is preferable that a means for enabling varying
cross-section area of said inlet air duct is provided ther-
eon.
By this, air passage area of the inlet air duct can be con-
trolled to suit operation condition of the air-cooled scroll
compressor.
[0018] It is also suitable that said inlet air duct is a
branch duct branched from said cooling air duct, and the
branch duct is connected to said inlet port of the scroll
compressor so that a part of air discharged from the cool-
ing fan and flowing in the cooling air duct can be intro-
duced to the compression chambers through the branch
duct.
[0019] Inlet air for the compressor is taken out from
the cooling air duct by the branch duct branched from
the cooling air duct and introduced to the inlet port of the
scroll compressor. Air flowing in the cooling air duct is
raised in pressure above atmospheric pressure by the
cooling fan, so air of positive pressure is sucked in the
compression chambers of the scroll compressor. There-
fore, required discharge pressure can be obtained by
smaller compression ratio in comparison with a case air
of atmospheric pressure is sucked. Accordingly, the air-
cooled scroll compressor can discharge increased
amount of compressed air and discharge air flow per unit
power can be increased resulting in energy saving, and
temperature of discharge air can be decreased.
[0020] As the cooling air duct is connected to the outer
periphery of the stationary scroll and the branch duct as
an inlet air duct is connected to the inlet port which is
positioned on the outer periphery of the stationary scroll,
the branch duct branched from the cooling air duct can
be connected to the inlet port easily without complexifying
the piping. Therefore, an existing scroll compressor hav-
ing no inlet air duct as mentioned above can be modified
easily to a compressor according to the invention.
[0021] It is preferable that a dust removing means for
removing dust in the air flowing in said branch duct is
provided thereon.
By providing the dust removing means, dust in the air
introduced into the compression chambers can be re-
moved and dust-free compressed air can be obtained.
Therefore, occurrence of scuffing on the spiral wraps and
abrasion of the chip seals and so on can be suppressed
and sealing function of the chip seals can be maintained
good for longer periods, and energy saving effect due to
increased air flow per unit power can be maintained sta-
bly for longer periods.
[0022] It is preferable that an air duct for introducing
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air discharged from a fan of a motor for driving the drive
shaft into said branch duct is provided.
With this construction, air discharged from the fan of the
motor is introduced to the branch duct and introduced to
the inlet port of the scroll compressor together with the
air branched from the cooling air duct. In this way, the air
discharged from the fan of the motor can be utilized ef-
fectively. Furthermore, as the air discharged from the fan
of the motor is introduced to the branch duct, air flow
branched from the cooling air duct to the branch duct to
be introduced to the inlet port of the scroll compressor
can be decreased, as a result air flow supplied from the
cooling air duct to cool the scrolls can be secured enough.
The air discharged from the fan of the motor is raised in
pressure to above atmospheric pressure, so the air can
be introduced to the branch duct without problem.
[0023] As has been described heretofore, according
to the invention, the revolving scroll and stationary scroll
of an air-cooled scroll compressor can be cooled without
increase in size of the cooling device, increase of dis-
charge airflow per unit power which result in energy sav-
ing can be achieved, and temperature of the discharged
air can be decreased owing to decreased compression
ratio.

Brief Description of the Drawings

[0024]

Figure 1 is a longitudinal cross sectional view of the
air-cooled scroll compressor of the first embodiment.
Figure 2 is a longitudinal cross sectional view of the
air-cooled scroll compressor of the second embod-
iment.
Figure 3 is a longitudinal cross sectional view of the
air-cooled scroll compressor of the third embodiment
Figure 4 is a longitudinal cross sectional view of the
air-cooled scroll compressor of the fourth embodi-
ment.
Figure 5 is a longitudinal cross sectional view of the
air-cooled scroll compressor of the fifth embodiment.
Figure 6 is a longitudinal cross sectional view of the
air-cooled scroll compressor of the sixth embodi-
ment.
Figure 7 is a schematic representation showing con-
struction of a conventional air-cooled scroll compres-
sor.

Detailed Description of the Embodiments

[0025] Preferred embodiments of the present inven-
tion will now be detailed with reference to the accompa-
nying drawings. It is intended, however, that unless par-
ticularly specified, dimensions, materials, relative posi-
tions and so forth of the constituent parts in the embod-
iments shall be interpreted as illustrative only not as lim-
itative of the scope of the present invention.

[The first embodiment]

(Construction)

[0026] FIG.1 is longitudinal cross sectional view of the
air-cooled scroll compressor of the first embodiment.
First, construction of the air-cooled scroll compressor of
the first embodiment will be explained referring to FIG.1.
In FIG.1, reference numeral 2 is a compressor casing
forming the outer frame of an air-cooled scroll compres-
sor 1. The compressor casing 2 composed of a casing
body part 4 and a cylindrical bearing support part 6 ex-
tending from the casing body part 4.
[0027] Reference numeral 8 shows a compressing
part of the air-cooled scroll compressor 1. The compress-
ing part 8 includes a stationary scroll 10 and a revolving
scroll 14 disposed facing the stationary scroll 10. The
compressor casing 2 is connected to the stationary scroll
and its casing body part 4 covers the revolving scroll 14.
A drive shaft 22 is supported for rotation by the bearing
support part 6 of the compressor casing 2 by the inter-
mediary of a bearing 20. The drive shaft 22 has a decen-
tered crank pin protruding from an end thereof on which
revolving scroll 14 is supported rotatably by the interme-
diary of a bearing. A pulley 24 is attached to the other
end side of the drive shaft 22 protruding from the bearing
support part 6. The drive shaft 22 is belt-driven by a motor
not shown in the drawing by the intermediary of the pulley.
The drive shaft 22 may be connected to the motor directly
by means of a shaft coupling.
[0028] The stationary scroll 10 includes an end plate
11 having a mirror surface from which a spiral wrap 12
extends perpendicular thereto and a plurality of heat ra-
diation fins 13 extending perpendicular from the front sur-
face, the other side surface of the mirror surface of the
end plate 11. The spiral wrap 12 starts to spiral from the
center part of the end plate 11 outwardly. Reference nu-
meral 26 indicates an outlet port of compressed gas pro-
vided at the center part of the end plate 11 of the station-
ary scroll 10.
[0029] The revolving scroll 14 includes an end plate
15 having a mirror surface from which a spiral wrap 16
extends perpendicular thereto. The spiral wrap 16 starts
to spiral from the center part of the end plate 15 outwardly.
A chip seal not shown in the drawing is received in a
groove formed on the top face of each of the spiral wraps
12 and 16.
[0030] The spiral wrap 16 of the revolving scroll 14
revolves without rotating itself in a state rotated by 180°
relative to the spiral wrap 12 of the stationary scroll. Cres-
cent-shaped compression chambers 18 are formed be-
tween the spiral wraps of the stationary and revolving
scrolls.
[0031] By rotating the drive shaft 22 by a motor (not
shown) by a belt (not shown) and the pulley 24 attached
to the drive shaft 22, the revolving scroll 14 supported
rotatably on the crank pin of the drive shaft 22 revolves
with respect to the stationary scroll with a revolving radius
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of the crank radius (eccentric radius of the crank pin)
without rotating itself. Compression chambers formed
between the spiral wraps reduce in volume as the cham-
bers move toward the center of the scrolls as the revolv-
ing scroll revolves. Air sucked from outward of the spiral
wraps of the stationary and revolving scrolls 10 and 14
is compressed toward the center side and discharged
from the outlet port 26 to be supplied to a demanding
side as the drive shaft 22 rotates.
[0032] Reference numeral 36 is a centrifugal fan (si-
rocco fan) attached to the pulley 24. Reference numeral
30 is a fan cowling continuing to a cooling air duct 28 and
further continuing to a cooling air duct 32. The cooling
air duct 32 is connected to the casing body part 4 of the
compressor casing 2 and a front cover plate of the sta-
tionary scroll 10 covering the heat radiation fins 13 of the
stationary scroll to form a cooling air passage for cooling
the stationary scroll.
[0033] Air sucked by the sirocco fan 36 through an air
suction opening 38 formed between an opening of the
fan cowling 30 and the outer periphery of the bearing
support part 6 is discharged from the outer circumference
of the fan. The discharged air is introduced through the
duct 28 and 32 to an inlet opening 39 of the casing body
part 4 of the compressor casing 2 to be flown to the back
side of the revolving scroll 14 and to an inlet opening 34
between the front cover plate of the stationary scroll 10
and front end face thereof to be flown to the front side of
the stationary scroll.
[0034] The centrifugal fan 36 which is composed as a
sirocco fan having a number of vanes arranged circum-
ferentially in the peripheral part of the fan is attached to
the pulley 24 fixed to the drive shaft and rotated together
with the drive shaft 22. Outside air sucked from the suc-
tion opening 38 as shown by an arrow A is discharged
from the outer circumference of the fan to be flown
through the duct 28 and 32 as cooling air to cool the
scrolls.
[0035] Reference numeral 48 is an inlet air duct pro-
vided to introduce a part of air discharged from the cen-
trifugal fan 36 to the inlet port of the scroll compressor.
The air introduced in the compressor is sucked into the
compression chambers 18 formed between the spiral
wraps. The inlet air duct 48 is connected to the fan cowling
30 at an upper part of outer periphery thereof, a part
opposite to the part where the duct 28 is connected.
Air flow rate in the inlet air duct 48 can be adjusted by
determining the passage diameter of the inlet air duct 48
so that air flows at a prescribed flow rate, or by providing
a control valve to control the flow rate of air through the
inlet air duct 48 and adjusting the opening of the valve.

(Operation)

[0036] Operation of the scroll compressor of the first
embodiment constructed as described above will be ex-
plained hereunder.
[0037] First, compression operation of the compressor

will be explained. The drive shaft 22 is rotated by a motor
(not shown) by the intermediary of a belt (not shown) and
the pulley 24. The revolving scroll 14 revolves as the
drive shaft 22 rotates. As the revolving scroll 14 revolves,
volume of compression chambers 18 formed between
the spiral wrap 12 of the stationary scroll 10 and the spiral
wrap 16 of the revolving scroll 14 is reduced continuously
toward the center of the scrolls. Air of positive pressure
discharged from the centrifugal fan and introduced
through the inlet air duct 48 to the inlet port of the scroll
compressor is trapped in the compression chambers 18
formed between the spiral wraps 12 and 16, compressed
in the compression chambers 18 as the revolving scroll
revolves, and discharged from the outlet opening 26 to
a demanding side.
[0038] Next, cooling operation of the air-cooled scroll
compressor will be explained.
When the drive shaft 22 is rotated by means of a motor
(not shown) by the intermediary of a belt (not shown) and
the pulley 24, the revolving scroll 14 revolves and con-
currently the centrifugal fan 36 is rotated. When the cen-
trifugal fan 36 rotates, outside air is sucked through the
air suction opening 38 and discharged from the periph-
eral part of the centrifugal fan 36 to the duct 28. The air
discharged to the duct 28 flows in the cooling air duct 32.
[0039] A part of the air flowing in the cooling air duct
32 is introduced through the inlet opening 39 to the back
side of the revolving scroll 14 to cool the revolving scroll.
A part of the air flowing in the cooling air duct 32 is intro-
duced through the inlet opening 34 to the front side of
the stationary scroll 10 to cool the stationary scroll. The
air having cooled the revolving scroll 14 and stationary
scroll 10 is exhausted outside as shown by arrows B and
C.
The part of the air flowing in the duct 32 may be introduced
to at least one of the back side of the revolving scroll 14
or to the front side of the stationary scroll 10.
[0040] The air flowing in the inlet air duct 48 is intro-
duced to the compression chambers 18 from outside the
spiral wraps 12 and 16. The compression chambers 18
move toward the center of the scrolls reducing in volume
and increasing in pressure as the revolving scroll 14 re-
volves and compressed air is discharged from the outlet
opening 26 at the center part of the stationary scroll 10
to be supplied to a demanding side.
[0041] As has been described in the foregoing, a part
of the air discharged from the centrifugal fan 36 is intro-
duced to at least one of the back side of the revolving
scroll 14 and the front side of the stationary scroll 10 to
cool the revolving scroll 14, so the revolving scroll 14 and
stationary scroll 10 can be cooled. Therefore, the revolv-
ing scroll 14 and stationary scroll 10 are prevented from
becoming high in temperature heated by the heat gen-
erated by the compression of air in the compression
chambers 18.
[0042] Further, the remaining part of the air discharged
from the centrifugal fan 36 is introduced to the compres-
sion chambers 18 through the inlet air duct 48. The air
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discharged from the centrifugal fan 36 is raised in pres-
sure to above atmospheric pressure. By supplying this
air of positive pressure to the compressor as inlet air,
compressed air of desired pressure can be obtained by
a smaller compression ratio in comparison with a case
that air of atmospheric pressure is sucked. Accordingly,
the air-cooled scroll compressor 1 can discharge in-
creased amount of compressed air and discharge air flow
per unit power can be increased, resulting in energy sav-
ing. Furthermore, temperature of the discharged com-
pressed air can be decreased by decreased compression
ratio in the compressor.
[0043] With the first embodiment, the inlet air duct 48
for introducing a part of the air discharged from the cen-
trifugal fan 36 is connected directly to the fan cowling 30
at the opposite side of the duct 28, not branched from
the duct 28 or 32. Therefore, fluctuation such as pulsation
is not generated in the air flow in the duct 32, so the
revolving scroll 14 and stationary scroll 10 are cooled
stably.
[0044] As the air supplied to the compression cham-
bers 18 is introduced from the outer periphery of the sta-
tionary scroll 10, connection of the fan outlet to the outer
periphery of the stationary scroll 10 is easily achieved by
providing the inlet air duct 48.

[The second embodiment]

[0045] Figure 2 is a longitudinal cross sectional view
of the air-cooled scroll compressor of the second embod-
iment.
In this second embodiment, a dust removing device 52
is disposed in the inlet air duct 48 and other than that is
the same as to construction and operation to the air-
cooled scroll compressor of the first embodiment of FIG.
1. Now therefore, explanation of the construction and op-
eration of the second embodiment same to the first em-
bodiment of FIG.1 will be omitted. Constituent parts same
to those of the first embodiment are denoted by the same
reference numerals.
[0046] In the air-cooled scroll compressor 1 of the sec-
ond embodiment shown in FIG. 2, a dust removing device
52 is provided to the inlet air duct 48. The dust removing
device 52 is composed of a casing 56 and a filter 54 which
is disposed in the casing 56 to remove dust in the air
passing through the casing 56. By providing the dust re-
moving device 52, dust-free air can be introduced to the
compression chambers 18. Depending on usage of the
compressed air compressed by air-cooled scroll com-
pressor 1, dust-free compressed air is demanded in
many cases. However, the air flowing in the inlet air duct
48 is outside air sucked through the air suction opening
38, so it is likely that foreign matter such as dust is con-
tained in the air sucked through the air suction opening
38. By providing the dust removing device 52 to the inlet
air duct 48, inclusion of foreign matter such as dust in
the inlet air can be prevented and dust-free air can be
supplied to the compression chambers 18. Furthermore,

occurrence of scuffing on the spiral wraps 12, 16, and
abrasion of the chip seals and so on can be suppressed
and sealing function of the chip seals can be maintained
good for longer periods. Therefore, energy saving effect
due to increased air flow per unit power can be main-
tained stably for longer period.

[The third embodiment]

[0047] Figure 3 is a longitudinal cross sectional view
of the air-cooled scroll compressor of the third embodi-
ment.
In this third embodiment, the inlet air duct of the first em-
bodiment of FIG.1 is not provided and a branch duct 40
is provided as described later. Other than that is the same
as to construction and operation to the first embodiment
of the air-cooled scroll compressor. Now therefore, ex-
planation of the construction and operation of the second
embodiment same to the first embodiment will be omit-
ted. Constituent parts same to those of the first embod-
iment of FIG.1 are denoted by the same reference nu-
merals.
[0048] In the third embodiment of the air-cooled scroll
compressor shown in FIG. 3, a branch duct 40 is provided
which is branched from the duct 32 and connected to the
inlet port of the scroll compressor to introduce a part of
air flowing in the duct 32 to the compression chambers
18 of the scroll compressor 1.
Flow rate of air branched from the duct 32 to flow in the
branch duct 40 can be adjusted by determining the pas-
sage diameter of the branch duct 40 so that air flows at
a prescribed flow rate, or by providing a control valve to
control the flow rate of air through the branch duct 40 and
adjusting the opening of the valve.
[0049] As described above, air branched off from the
air flowing in the duct 32 is introduced to the compression
chambers 18 through the branch duct 40. The air dis-
charged from the centrifugal fan 36 and flowing in the
cooling air duct 32 is raised in pressure to above atmos-
pheric pressure. By supplying a part of this air of positive
pressure to the compressor as inlet air, compressed air
of desired pressure can be obtained by a smaller com-
pression ratio in comparison with a case that air of at-
mospheric pressure is sucked. Accordingly, the air-
cooled scroll compressor 1 can discharge increased
amount of compressed air and discharge air flow per unit
power can be increased resulting in energy saving. Fur-
thermore, temperature of the discharged compressed air
can be decreased by decreasing compression ratio in
the compressor.

[The fourth embodiment]

[0050] Figure 4 is a longitudinal cross sectional view
of the air-cooled scroll compressor of the fourth embod-
iment.
In this forth embodiment, a dust removing device 42 is
disposed in the branch duct 40 and other than that is the
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same as to construction and operation to the air-cooled
scroll compressor of the third embodiment of FIG.3. Now
therefore, explanation of the construction and operation
of the fourth embodiment same to the third embodiment
of FIG. 3 will be omitted. Constituent parts same to those
of the third embodiment of FIG. 3 are denoted by the
same reference numerals.
[0051] In the fourth embodiment of the air-cooled scroll
compressor 1 shown in FIG. 4, a dust removing device
42 is provided to the branch duct 40. The dust removing
device 42 is composed of a casing 46 and a filter 44 which
is disposed in the casing 46 to remove dust in the air
passing through the casing 46. By providing the dust re-
moving device 42, dust-free air can be introduced to the
compression chambers 18. Depending on usage of the
compressed air compressed by air-cooled scroll com-
pressor 1, dust-free compressed air is demanded in
many cases. However, the air flowing in the branch duct
40 branched from the cooling air duct 32 is outside air
sucked through the air suction opening 38, so it is likely
that foreign matter such as dust is contained in the air
sucked through the air suction opening 38. By providing
the dust removing device 42 to the branch duct 40, in-
clusion of foreign matter such as dust in the inlet air for
the compressor can be prevented and dust-free air can
be supplied to the compression chambers 18. Further-
more, occurrence of scuffing on the spiral wraps 12, 16,
and abrasion of the chip seals and so on can be sup-
pressed and sealing function of the chip seals can be
maintained good for longer periods. Therefore, energy
saving effect due to increased air flow per unit power can
be maintained stably for longer period.

[The fifth embodiment]

[0052] Figure 5 is a longitudinal cross sectional view
of the air-cooled scroll compressor of the fifth embodi-
ment.
The fifth embodiment of the air-cooled scroll compressor
1 is the same as to construction and operation to the
fourth embodiment of FIG.4 except drive method of the
drive shaft 22. Now therefore, explanation of the con-
struction and operation of the fifth embodiment same to
the fourth embodiment will be omitted. Constituent parts
same to those of the fourth embodiment of FIG.4 are
denoted by the same reference numerals.
[0053] In FIG.5, the drive shaft 22 is connected directly
to the rotor shaft of a motor 25 by means of a coupling
so that the drive shaft 22 is direct-driven by the motor 25.

[The sixth embodiment]

[0054] Figure 6 is a longitudinal cross sectional view
of the air-cooled scroll compressor of the sixth embodi-
ment.
The sixth embodiment of the air-cooled scroll compressor
1 shown in FIG. 6 is the same to the fifth embodiment of
FIG.5 except that an additional air duct 60 is provided as

mentioned later. Now therefore, explanation of the con-
struction and operation of the sixth embodiment same to
the fifth embodiment will be omitted. Constituent parts
same to those of the fifth embodiment of FIG.5 are de-
noted by the same reference numerals.
[0055] In FIG.6, an additional air duct 60 is provided
to introduce air discharged from a fan 62 of the motor 25
to the branch duct 40. Air discharged from the fan 62 of
the motor 25 is introduced to the branch duct 40 to be
introduced to the compression chambers 18. Thus, air
discharged from the fan 62 of the motor 25 can be utilized.
Furthermore, as the air discharged from the fan 62 of the
motor 25 is introduced to the branch duct 40, air flow
branched off from the cooling air duct 32 to the branch
duct 40 to be introduced to the inlet port of the scroll
compressor can be decreased, as a result air flow sup-
plied from the cooling air duct 32 to cool the scrolls can
be secured enough.
The air discharged from the fan 62 of the motor 25 is
raised in pressure to above atmospheric pressure, so the
air can be introduced to the branch duct 40 without prob-
lem.

Industrial Applicability

[0056] An air-cooled scroll compressor can be provid-
ed of which the revolving scroll and stationary scroll can
be cooled without increase in size of the cooling device,
and with which increase of discharge air, increase of dis-
charge air flow per unit power which results in increased
energy saving can be achieved and temperature of the
discharged air can be decreased owing to decreased
compression ratio.

Claims

1. An air-cooled scroll compressor comprising,
a revolving scroll including an end plate and a spiral
wrap extending perpendicular from one mirror sur-
face of the end plate,
a stationary scroll including an end plate and a spiral
wrap extending perpendicular from one mirror sur-
face of the end plate,
a drive shaft having a crank portion for revolving said
revolving scroll with respect to said stationary scroll,
a compressor casing connected to said stationary
scroll to cover said revolving scroll,
a cooling fan attached to said drive shaft, and
a cooling air duct for introducing air discharged from
the cooling fan to at least one of the back side of said
revolving scroll and the front side of said stationary
scroll,
the spiral wraps of both scrolls mating with each other
and forming compression chambers between them:
wherein an inlet air duct for introducing a part of air
discharged from the cooling fan is connected to an
inlet port of the scroll compressor at an peripheral
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part of said stationary scroll so that a part of the air
discharged from the cooling fan can be introduced
to said compression chambers.

2. An air-cooled scroll compressor according to claim
1, wherein said inlet air duct is provided separately
from said cooling air duct such that the inlet air duct
takes a route at a distance from said cooling air duct
and connected to the inlet port of the scroll compres-
sor, thereby introducing a part of air discharged from
the cooling fan to said compression chambers.

3. An air-cooled scroll compressor according to claim
2, wherein a dust remover for removing dust in the
air flowing in said inlet air duct is provided thereon.

4. An air-cooled scroll compressor according to claim
2 or 3, wherein said inlet air duct can be detached
for replacement.

5. An air-cooled scroll compressor according to claim
2 or 3, wherein a means for enabling varying cross-
section area of said inlet air duct is provided thereon.

6. An air-cooled scroll compressor according to claim
1, wherein said inlet air duct is a branch duct
branched from said cooling air duct, and the
branched duct is connected to said inlet port of the
scroll compressor so that a part of air discharged
from the cooling fan can be introduced to the com-
pression chambers through the branch duct.

7. An air-cooled scroll compressor according to claim
6, wherein a dust remover for removing dust in the
air flowing in said branch duct is provided thereon.

8. An air-cooled scroll compressor according to claim
6 or 7, wherein an air duct for introducing air dis-
charged from a fan of a motor for driving the drive
shaft into said branch duct is provided.
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