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(54) Centrifugal compressor

(57) The present invention relates to a centrifugal
compressor including a case (110), an impeller (120) for
accelerating refrigerant introduced to an inside of the
case, a variable diffuser (130) on a flow passage of the
refrigerant for regulating opening of the flow passage, a
rotating member mounted to move the variable diffuser

up/down and to rotate the variable diffuser, and a drive
motor (150) for providing rotating power to the rotating
member. The variable diffuser is screw coupled to an
inside of the case to regulate the opening of the flow
passage as the variable diffuser moves up/down by ro-
tation, thereby permitting precise regulation of opening
of the flow passage.
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Description

[0001] The present invention relates to centrifugal
compressors, and more particularly to a centrifugal com-
pressor in which regulating accuracy of flow passage
opening of a variable diffuser is enhanced.
[0002] An air conditioner is a machine for cooling/heat-
ing or cleaning air of a room. The air conditioner has a
cycle in which refrigerant therein circulates in an order
of compression, condensation, expansion, and evapora-
tion to transfer heat.
[0003] A compressor in the air conditioner provided on
a refrigerant flow passage serves to compress the refrig-
erant to a high temperature and a high pressure. In the
compressor, there are rotary compressors, scroll com-
pressors, and centrifugal compressors depending on a
compression type.
[0004] The centrifugal compressor, a machine for com-
pressing the refrigerant introduced thereto by centrifugal
force of an impeller rotating at a high speed, has high
compression efficiency. The centrifugal compressor is
provided with the impeller for rotating fluid introduced
thereto, and a variable diffuser for regulating opening of
a fluid flow passage to compress the fluid.
[0005] The centrifugal compressor is also provided
with a power transmission member connected between
the variable diffuser and a motor which is a driving source
of the variable diffuser for transmission of driving power
from the motor to the variable diffuser. The power trans-
mission member serves, not only a function of the trans-
mission of the driving power from the motor, but also a
function of converting a rotation motion of the motor to a
linear motion or another direction rotation motion. As the
power transmission member, a combination of plain
gears, a cam, or a link is used.
[0006] However, since the power transmission mem-
ber has a low rotation torque (N·m) to require a large
movement in regulating flow passage opening of the var-
iable diffuser by operation of the motor, the related art
variable diffuser has difficulty in controlling accurate flow
passage opening. And, in regulating the flow passage
opening of the variable diffuser, calculation of a distance
of movement of the power transmission member in rela-
tion to the rotation of the motor has been complicate.
[0007] Accordingly, the present invention is directed to
a centrifugal compressor.
[0008] An object of the present invention is to provide
a centrifugal compressor which can make precise control
of flow passage opening regulation of a variable diffuser.
[0009] Additional advantages, objects, and features of
the disclosure will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention.
The objectives and other advantages of the invention
may be realized and attained by the structure particularly
pointed out in the written description and claims hereof
as well as the appended drawings.

[0010] To achieve these objects and other advantages
and in accordance with the purpose of the invention, as
embodied and broadly described herein, a centrifugal
compressor includes a case, an impeller for accelerating
refrigerant introduced to an inside of the case, a variable
diffuser on a flow passage of the refrigerant for regulating
opening of the flow passage, a rotating member mounted
to move the variable diffuser up/down and to rotate the
variable diffuser, and a drive motor for providing rotating
power to the rotating member, wherein the variable dif-
fuser is screw coupled to an inside of the case to regulate
the opening of the flow passage as the variable diffuser
moves up/down by rotation.
[0011] In this instance, the rotating member has a helix
formed on a side thereof, and the drive motor has a gear
engaged with the side of the rotating member.
[0012] And, the rotating member is a worm wheel and
the gear is a worm.
[0013] And, the worm and the worm wheel have a re-
duction ratio (A ratio of rotation speeds between the worm
and the worm wheel) of over 50:1 therebetween.
[0014] And, the variable diffuser has a side with a plu-
rality of pins, and the rotating member has a plurality of
inserting holes for inserting the plurality of pins therein,
respectively.
[0015] And, the rotating member has a side with a plu-
rality of pins, and the variable diffuser has a plurality of
inserting holes for inserting the plurality of pins therein,
respectively.
[0016] And, the pin has a length longer than a moving
up/down distance of the variable diffuser.
[0017] And, the plurality of pins rotate in one body with
the rotating member, and moves up/down within the in-
serting hole following moving up/down of the variable dif-
fuser.
[0018] And, the rotation member has a rotation direc-
tion perpendicular to the rotation direction of the drive
motor.
[0019] And, the variable diffuser has a shape of a ring
which surrounds an outside circumference of the impel-
ler.
[0020] And, the case includes a shroud having a re-
frigerant inlet formed therein, and a supporting member
arranged spaced from the shroud to form a space for
housing the impeller and forming a flow passage of com-
pressed refrigerant on an outside circumference of the
impeller, wherein the supporting member has a ring
shaped inserting portion screw coupled to the variable
diffuser.
[0021] And, the drive motor is a step motor.
[0022] In another aspect of the present invention, a
centrifugal compressor includes a case, an impeller for
accelerating refrigerant introduced to an inside of the
case, a variable diffuser provided on a flow passage of
the refrigerant to have a plurality of pins on one side there-
of, a worm wheel positioned to face the one side of the
variable diffuser to have a plurality of inserting holes for
inserting the pins therein respectively, and a drive motor
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having a worm engaged with the worm wheel, wherein
the variable diffuser is screw coupled to an inside of the
case to regulate opening of the flow passage as the var-
iable diffuser moves up/down by rotation.
[0023] In this instance, the plurality of pins rotate in one
body with the worm wheel, and moves up/down within
the inserting hole following moving up/down of the vari-
able diffuser.
[0024] And, the pin has a length longer than a moving
up/down distance of the variable diffuser.
[0025] And, the worm and the worm wheel have a re-
duction ratio (A ratio of rotation speed between the worm
and the worm wheel) of over 50:1 therebetween.
[0026] And, the variable diffuser has a shape of a ring
which surrounds an outside circumference of the impel-
ler.
[0027] And, the case includes a shroud having a re-
frigerant inlet formed therein, and a supporting member
arranged spaced from the shroud to form a space for
housing the impeller and forming a flow passage of com-
pressed refrigerant on an outside circumference of the
impeller, wherein the supporting member has a ring
shaped inserting portion screw coupled to the variable
diffuser.
[0028] As has been described, the centrifugal com-
pressor of the present invention has the following advan-
tages.
[0029] The up/down movement of the variable diffuser
screw coupled to the case while rotating in one body with
the worm wheel by operation of the drive motor having
the worm provided thereto permits regulation of opening
of the flow passage of the refrigerant.
[0030] And, the use of the worm and the worm wheel
having a large reduction ratio as a power transmission
member permits precise regulation of opening of the flow
passage according to operation of the drive motor.
[0031] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The accompanying drawings, which are includ-
ed to provide a further understanding of the disclosure
and are incorporated in and constitute a part of this ap-
plication, illustrate embodiment(s) of the disclosure and
together with the description serve to explain the principle
of the disclosure. In the drawings:
[0033] FIG. 1 illustrates a section of a centrifugal com-
pressor in accordance with a preferred embodiment of
the present invention.
[0034] FIG. 2 illustrates a partial enlarged view of a
centrifugal compressor having a variable diffuser in ac-
cordance with a preferred embodiment of the present
invention.
[0035] FIG. 3 illustrates a perspective view showing an

impeller, a variable diffuser, and a supporting member in
accordance with a preferred embodiment of the present
invention.
[0036] FIG. 4 illustrates a perspective view showing an
operation state of a variable diffuser in relation to oper-
ation of a drive motor in accordance with a preferred em-
bodiment of the present invention.
[0037] FIG. 5 illustrates a partial enlarged view of a
compressor showing a state in which a variable diffuser
closes a flow passage in accordance with a preferred
embodiment of the present invention.
[0038] A centrifugal compressor in accordance with a
preferred embodiment of the present invention will be
described with reference to the attached drawings, in de-
tail. The attached drawings illustrate exemplary modes
of the present invention, provided for describing the
present invention in more detail, but not for limiting tech-
nical scopes of the present invention.
[0039] And, regardless of drawing numbers, identical
or corresponding elements will be given the same refer-
ence numbers, and repetitive description of which will be
omitted. For convenience of description, a size or a shape
of an element may be exaggerated or reduced.
[0040] FIG. 1 illustrates a section of a centrifugal com-
pressor in accordance with a preferred embodiment of
the present invention, and FIG. 2 illustrates a partial en-
larged view of a variable diffuser and an impeller in ac-
cordance with a preferred embodiment of the present
invention.
[0041] There is a case 110 which serves to form an
exterior of the centrifugal compressor and to support
components therein. The case 110 has a refrigerant inlet
111 for introduction of refrigerant thereto and a refrigerant
outlet 112 for discharging compressed refrigerant there-
from.
[0042] The case 110 includes a shroud 113 which is
an extension from the refrigerant inlet 111 for guiding the
refrigerant introduced thus to an impeller 120. The shroud
113 has a streamlined inside for reducing resistance to
the refrigerant being introduced thereto thus.
[0043] And, the case 110 includes a supporting mem-
ber 114 spaced a predetermined distance from the
shroud 113. The supporting member 114 has the impeller
120 and the variable diffuser 130 fixedly secured thereto.
The supporting member 114 is positioned spaced from
the shroud 113 to form a space for housing the impeller
120 between the shroud 113 and the supporting member
114. In detail, a space for housing the impeller 120 is
formed at a center portion between the shroud 113 and
the supporting member 114, and a flow passage P is
formed on an outside circumference of the center portion
for flow of the refrigerant accelerated by the impeller 120.
[0044] Along with this, the case 110 includes a volute
member 115 which forms a volute B space between the
case 110 and the supporting member 114. The volute B
formed between the volute member 115 and the support-
ing member 114 is a space the refrigerant compressed
thus passes. The refrigerant passed through the volute
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B is discharged to an outside of the centrifugal compres-
sor through the refrigerant outlet 112.
[0045] Next, the impeller 120 rotates to accelerate the
refrigerant introduced thereto to a high speed. The im-
peller 120 is arranged between the shroud 113 and the
supporting member 114 connected to a driving shaft 142
of a compression motor 140 positioned in the case 110.
The impeller 120 includes a hub 122 coupled to the driv-
ing shaft 142, and an impeller vane 122 provided to a
surface of the hub 122.
[0046] Next, the variable diffuser 130 regulates open-
ing of the flow passage P for increasing a pressure of the
refrigerant. That is, the variable diffuser 130 reduces the
opening of the flow passage P to increase flow resistance
of the refrigerant for converting kinetic energy of the re-
frigerant accelerated by the impeller 120 thus to pressure
energy. The variable diffuser 130 is provided on the re-
frigerant flow passage P, and as an embodiment, may
be arranged at a region which surrounds an outside cir-
cumference of the impeller 120 in a space between the
shroud 113 and the supporting member 114.
[0047] The variable diffuser 130 moves up/down in the
case 110 to regulate the opening of the flow passage P.
That is, as the variable diffuser 130 moves up on the
refrigerant flow passage P, the opening of the flow pas-
sage P is reduced, or as the variable diffuser 130 moves
down on the refrigerant flow passage P, the opening of
the flow passage P is increased.
[0048] In this instance, the variable diffuser 130 may
be screw coupled to the case 110. In detail, the support-
ing member 114 may have an inserting portion formed
therein for screw coupling to the variable diffuser 130,
for enabling to insert the variable diffuser 130 or draw
out the variable diffuser 130 in/from the insert portion. As
described later, as the variable diffuser 130 is screw cou-
pled to the case 110, the variable diffuser 130 can move
up/down by rotation of the variable diffuser 130.
[0049] Next, there is a rotating member mounted to
make the variable diffuser 130 to move up/down, and
has a function of rotating the variable diffuser 130. The
rotating member, being a power transmission member,
not only transmits rotating power from the driving motor
150 to the variable diffuser 130, but also changes a di-
rection of rotating movement of the drive motor 150.
[0050] As an embodiment, the variable diffuser 130
has one side with a plurality of pins, and the rotating mem-
ber may have a plurality of inserting holes for inserting
the plurality of pins therein, respectively. That is, since
the pins of the variable diffuser 130 are respectively in-
serted in the inserting holes in the rotating member, trans-
mitting the rotating power from the rotating member to
the variable diffuser 130 through the pins, the rotating
member and the variable diffuser 130 rotate in one unit.
In this instance, since the variable diffuser 130 is screw
coupled to the case 110, the variable diffuser 130 moves
up or down by the rotation of the variable diffuser 130.
[0051] In the meantime, since the variable diffuser 130
can move up/down, without having the pins secured to,

but having the pins inserted in, the inserting holes in the
rotating member, the variable diffuser 130 can be mount-
ed to the rotating member to be movable up/down by the
rotation of the variable diffuser 130. And, by forming the
pin to have a length longer than a distance of the up/
down movement of the variable diffuser 130, the rotating
power can be transmitted from the rotating member to
the variable diffuser 130 within a move up/down range
while preventing the pin from breaking away from the
inserting hole.
[0052] However, the present invention in not limited to
this, but the rotating member may have one side with a
plurality of pins and the variable diffuser 130 may have
a plurality of inserting holes for inserting the plurality of
the pins therein, respectively. That is, the pins may trans-
mit the rotating power from the rotating member to the
variable diffuser 130 while the pins are fixedly secured
to the rotating member, and the variable diffuser 130 may
move up/down while rotating.
[0053] And, the drive motor 150 provides the driving
power to the rotating member. The drive motor 150 is
connected to the rotating member to serve as a driving
source for rotating the rotating member.
[0054] As an embodiment, the rotating member may
have a side with a helix formed thereon, and the drive
motor 150 may have a gear engaged with the side of the
rotating member. According to this, at the same time with
the rotation of the gear following operation of the drive
motor 150, the rotating member engaged with the gear
may rotate.
[0055] Preferably, the rotating member may be a worm
wheel, and the gear provided to the drive motor 150 may
be a worm. The present invention may use the worm and
the worm wheel for precise control of a distance of the
up/down movement of the variable diffuser 130 by the
rotation of the drive motor 150, and has an effect of pro-
duction cost saving as an expensive motor can be dis-
pensed with, which will be described in detail, later.
[0056] And, the rotating member may have a rotation
direction perpendicular to a rotation direction of the drive
motor 150. Since the rotation direction of the rotating
member is perpendicular to the rotation direction of the
drive motor 150, enabling to arrange the drive motor 150
on a side of the rotating member, a space can be used
effectively, thereby permitting to fabricate the compres-
sor smaller.
[0057] And, the drive motor 150 may be a step motor.
The step motor enables to control a number of revolutions
per unit time period, a rotation angle, and a rotation di-
rection, enabling to control the operation of the rotating
member according to a preset algorithm.
[0058] The variable diffuser 130 in accordance with a
preferred embodiment of the present invention will be
described with reference to the attached drawings, in de-
tail.
[0059] FIG. 3 illustrates a perspective view showing a
coupled structure of a variable diffuser and a supporting
member in accordance with a preferred embodiment of
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the present invention, and FIG. 4 illustrates a perspective
view showing an operation state of a variable diffuser by
using a worm gear in accordance with a preferred em-
bodiment of the present invention.
[0060] Referring to FIGS. 3 and 4, the variable diffuser
130 has a ring shape surrounding an outside circumfer-
ence of the impeller 120 within the case 110. In detail,
the variable diffuser 130 may be inserted in, or drawn out
of, an inserting portion 114a in the supporting member
114 of the case 110. That is, the variable diffuser 130
may be inserted in the inserting portion 114a to open the
flow passage P fully, or the variable diffuser 130 may be
moved up to be drawn out of the inserting portion 114a
to reduce the opening of the flow passage P.
[0061] In this instance, the variable diffuser 130 is
screw coupled to the supporting member 114. The vari-
able diffuser 130 has one side having threads formed
thereon, and the inserting portion 114a of the supporting
member 114 also has threads formed on an inside thereof
in conformity therewith. According to this, the variable
diffuser 130 moves up or down while rotating in a forward
direction or a reverse direction.
[0062] And, the variable diffuser 130 has one side with
a plurality of pins 132. As described later, the pin 132
serves to transmit the rotating power from the worm
wheel 160 to the variable diffuser 130. Though it is pref-
erable that a number of the pins 132 are plural for effective
transmission of the rotating power of the worm wheel
160, but the number of the pins 132 is not limited to this,
and one or more than one pin 132 may be provided to
the one side of the variable diffuser 130. The plurality of
pins 132 may be provided to the one side of the variable
diffuser 130 in a circumferential direction thereof.
[0063] In the meantime, a worm 152 is provided to the
drive motor 150 of the variable diffuser 130. The worm
152 is engaged with the worm wheel 160 to rotate the
worm wheel 160 as the drive motor 150 is operated. The
worm wheel 160 is positioned to face the one side of the
variable diffuser 130, and provided with a plurality of in-
serting holes 162 for inserting the pins 132 of the variable
diffuser 130 therein, respectively.
[0064] That is, since the pins 132 of the variable dif-
fuser 130 are in the inserting holes 162 of the worm wheel
160, the drive motor 150 rotates the variable diffuser 130
together with the worm wheel 160. Therefore, as the var-
iable diffuser 130 screw coupled to the supporting mem-
ber 114 is moved up/down while rotating by the drive
motor 150, opening of the flow passage P can be regu-
lated.
[0065] The present invention can make precise regu-
lation of the opening of the flow passage according to
the rotation of the drive motor 150 by using the worm 152
and the worm wheel 160 as a power transmission mem-
ber from the driving motor 150, in which the worm wheel
160 is made to rotate in one body with the variable diffuser
130 and the variable diffuser 130 is made to move up/
down to regulate the opening of the flow passage P.
[0066] In detail, since the worm 152 and the worm

wheel 160 have a large reduction ratio (A ratio of rotation
speeds of the worm and the worm wheel), a number of
rotation of the worm wheel 160 is smaller than a number
of rotation of the drive motor 150. Eventually, a rotation
angle of the worm wheel 160 can be regulated within a
small range precisely by rotating the drive motor 150.
Along with this, since variation of a number of rotations
of the worm wheel 160 is not large in comparison to a
number of rotations of the drive motor 160, not to require
precise control of the drive motor 150, a low priced motor
or a small sized motor may be used.
[0067] And, since the variable diffuser 130 screw cou-
pled thus moves up/down while the worm wheel 160 and
the variable diffuser 130 rotate in one body, a mechanism
of transmission of the rotating power from the drive motor
150 is simple. That is, if it is known that a number of
rotation of the worm wheel according to a number of ro-
tation of the drive motor 150, and a distance of the up/
down movement of the variable diffuser 130 according
to a number of rotation of the worm wheel 160, the open-
ing of the flow passage P of the variable diffuser 130 can
be regulated by controlling the drive motor 150.
[0068] In this instance, a reduction ratio of the worm
152 to the worm wheel 160 may be over 50:1. If the re-
duction ratio of the worm 152 to the worm wheel 160 is
over 50:1, an error of moved distance of the variable dif-
fuser 130 caused by backlash of the worm 152 and the
worm wheel 160 is within 1% of a total distance of the
up/down movement, which is negligible.
[0069] In the meantime, the pins 132 of the variable
diffuser 130 move up/down within the inserting holes 162
in the worm wheel 160 by the up/down movement of the
variable diffuser 130. Therefore, the pin 132 of the vari-
able diffuser 130 is designed to have a diameter with a
cross sectional area smaller than a cross sectional area
of the inserting hole 162 of the worm wheel 160 so that
the pin 132 can move up/down in the inserting hole 162.
[0070] And, referring to FIG. 5, the pin 132 has a length
L longer than a distance H of the up/down movement of
the variable diffuser 130. In this instance, the distance H
of the up/down movement means a distance forming a
largest space between the variable diffuser 130 and the
supporting member 114. Therefore, even in a state the
variable diffuser 130 is spaced a largest distance from
the supporting member 114 as the variable diffuser 130
moves up, since the pin 132 is kept inserted in the insert-
ing hole 162 in the worm wheel 160, the variable diffuser
130 can rotate in one body with the worm wheel 160.
[0071] As embodied and broadly described herein, a
centrifugal compressor may include a case, an impeller
for accelerating refrigerant introduced to an inside of the
case, a variable diffuser on a flow passage of the refrig-
erant for regulating opening of the flow passage, a rotat-
ing member to rotate the variable diffuser and a drive
motor for providing rotating power to the rotating mem-
ber, wherein the variable diffuser is mounted movably to
the rotating member in up/down direction and the variable
diffuser is screw coupled to an inside of the case to reg-
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ulate the opening of the flow passage as the variable
diffuser moves up/down by rotation.
[0072] The rotating member may have a helix formed
on a side thereof, and the drive motor may have a gear
engaged with the side of the rotating member.
[0073] The rotating member may be a worm wheel and
the gear may be a worm.
[0074] The variable diffuser may have a side with a
plurality of pins, and the rotating member may have a
plurality of inserting holes for inserting the plurality of pins
therein, respectively.
[0075] The rotating member may have a side with a
plurality of pins, and the variable diffuser may have a
plurality of inserting holes for inserting the plurality of pins
therein, respectively.
[0076] The plurality of pins may be configured to rotate
in one body with the rotating member, and be configured
to move up/down within the inserting hole following mov-
ing up/down of the variable diffuser.
[0077] The rotation member may have a rotation direc-
tion perpendicular to the rotation direction of the drive
motor.
[0078] The drive motor may be a step motor.
[0079] As embodied and broadly described herein, a
centrifugal compressor may include a case, an impeller
for accelerating refrigerant introduced to an inside of the
case, a variable diffuser provided on a flow passage of
the refrigerant to have a plurality of pins on one side there-
of, a worm wheel positioned to face the one side of the
variable diffuser, the worm wheel has a plurality of insert-
ing holes for inserting the pins therein, respectively and
a drive motor having a worm engaged with the worm
wheel. And, the variable diffuser may be screw coupled
to an inside of the case to regulate opening of the flow
passage as the variable diffuser moves up/down by ro-
tation.
[0080] The plurality of pins may be configured to rotate
in one body with the worm wheel, and be configured to
move up/down within the inserting hole following moving
up/down of the variable diffuser.
[0081] The plurality of pins may have a length longer
than a moving up/down distance of the variable diffuser.
[0082] Between the worm and the worm wheel may be
a reduction ratio of over 50:1.
[0083] The variable diffuser may have a shape of a ring
which surrounds an outside circumference of the impel-
ler.
[0084] The case may include a shroud having a refrig-
erant inlet formed therein, and a supporting member ar-
ranged spaced from the shroud to form a space for hous-
ing the impeller and forming a flow passage of com-
pressed refrigerant on an outside circumference of the
impeller. And, the supporting member may have a ring
shaped inserting portion screw coupled to the variable
diffuser.
[0085] As embodied and broadly described herein, a
method for operating a centrifugal compressor according
to any of the preceding centrifugal compressors is avail-

able.
[0086] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that the
present invention covers the modifications and variations
of this invention provided they come within the scope of
the appended claims and their equivalents.

Claims

1. A centrifugal compressor comprising:

a case;
an impeller for accelerating refrigerant intro-
duced to an inside of the case;
a variable diffuser on a flow passage of the re-
frigerant for regulating opening of the flow pas-
sage;
a rotating member to rotate the variable diffuser;
and
a drive motor for providing rotating power to the
rotating member,
wherein the variable diffuser is mounted mova-
bly to the rotating member in up/down direction
and the variable diffuser is screw coupled to an
inside of the case to regulate the opening of the
flow passage as the variable diffuser moves up/
down by rotation.

2. The centrifugal compressor as claimed in claim 1,
wherein the rotating member has a helix formed on
a side thereof, and
the drive motor has a gear engaged with the side of
the rotating member.

3. The centrifugal compressor as claimed in claim 2,
wherein the rotating member is a worm wheel and
the gear is a worm.

4. The centrifugal compressor as claimed in any of
claims 1 to 3, wherein the variable diffuser has a side
with a plurality of pins, and
the rotating member has a plurality of inserting holes
for inserting the plurality of pins therein, respectively.

5. The centrifugal compressor as claimed in any of
claims 1 to 4, wherein the rotating member has a
side with a plurality of pins, and
the variable diffuser has a plurality of inserting holes
for inserting the plurality of pins therein, respectively.

6. The centrifugal compressor as claimed in claim 5,
wherein the plurality of pins are configured to rotate
in one body with the rotating member, and are con-
figured to move up/down within the inserting hole
following moving up/down of the variable diffuser.
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7. The centrifugal compressor as claimed in any of
claims 1 to 6, wherein the rotation member has a
rotation direction perpendicular to the rotation direc-
tion of the drive motor.

8. The centrifugal compressor as claimed in any of
claims 1 to 7, wherein the drive motor is a step motor.

9. A centrifugal compressor comprising:

a case;
an impeller for accelerating refrigerant intro-
duced to an inside of the case;
a variable diffuser provided on a flow passage
of the refrigerant to have a plurality of pins on
one side thereof;
a worm wheel positioned to face the one side of
the variable diffuser, the worm wheel 1 has a
plurality of inserting holes for inserting the pins
therein, respectively; and
a drive motor having a worm engaged with the
worm wheel,
wherein the variable diffuser is screw coupled
to an inside of the case to regulate opening of
the flow passage as the variable diffuser moves
up/down by rotation.

10. The centrifugal compressor as claimed in claim 13,
wherein the plurality of pins are configured to rotate
in one body with the worm wheel, and are configured
to move up/down within the inserting hole following
moving up/down of the variable diffuser.

11. The centrifugal compressor as claimed in any of
claims 4 to 10, wherein the plurality of pins have a
length longer than a moving up/down distance of the
variable diffuser.

12. The centrifugal compressor as claimed in any of
claims 3 to 11, wherein between the worm and the
worm wheel is a reduction ratio of over 50:1.

13. The centrifugal compressor as claimed in any of
claims 1 to 12, wherein the variable diffuser has a
shape of a ring which surrounds an outside circum-
ference of the impeller.

14. The centrifugal compressor as claimed in claim 13,
wherein the case includes;
a shroud having a refrigerant inlet formed therein,
and a supporting member arranged spaced from the
shroud to form a space for housing the impeller and
forming a flow passage of compressed refrigerant
on an outside circumference of the impeller,
wherein the supporting member has a ring shaped
inserting portion screw coupled to the variable dif-
fuser.

15. A method for operating a centrifugal compressor ac-
cording to any of the preceding claims.
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