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(54) SCREW COMPRESSOR

(57) A screw compressor is capable of reducing gas
leakage from a space between neighboring tooth por-
tions of the gate rotor so that the compression perform-
ance can be improved. A seal portion 5 is placed on the
other surface 32 side of the gate rotor 3. The seal portion
5 blocks the space between neighboring tooth portions
of the gate rotor.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a screw com-
pressor for compressing a refrigerant gas or other gases.

BACKGROUND ART

[0002] Conventionally, there has been provided a
screw compressor in which, as shown in an enlarged
sectional view of Fig. 4, a screw rotor 102 is housed in a
cylinder 110 of a casing 101, and a gate rotor 103 is
engaged with the screw rotor 102, where a gas is com-
pressed by a compression chambers defined by mutual
engagement of the screw rotor 102 and the gate rotor
103 (JP 3731399 A).
[0003] More specifically, as shown in Fig. 5, which is
a view taken along the line B-B of Fig. 4, groove portions
121 of the screw rotor 102 and tooth portions 131 of the
gate rotor 103 are engaged with each other, respectively,
to define the compression chambers. Then, from a suc-
tion side of one end of the screw rotor 102 in a direction
along its shaft 102a, a low-pressure gas is sucked into
the compression chambers, the low-pressure gas being
compressed by the compression chambers. Then, the
compressed high-pressure gas is discharged from a dis-
charge side of the other end of the screw rotor 102 in the
direction of the shaft 102a.
[0004] In Fig. 5, left side of the screw rotor 102 in draw-
ing-sheet is assumed as the suction side for sucking the
gas to the compression chambers, while right side of the
screw rotor 102 in drawing-sheet is assumed as the dis-
charge side for discharging the gas from the compression
chambers.
[0005] As shown in Figs. 4 and 5, not on compression
chambers-side of one surface 130 of the gate rotor 103
but on the other surface side opposite to the one surface
130 side of the gate rotor 103, there is no member that
blocks a space S between neighboring tooth portions
131.

SUMMARY OF INVENTION

Technical Problem

[0006] However, in the above-described conventional
screw compressor, as shown in Fig. 5, since on the other-
surface side of the gate rotor 103 is no member that
blocks the space S between neighboring tooth portions
131, there has been a problem that the gas within the
compression chambers on the discharge side of the
screw rotor 102 may leak out from the one surface 130
of the gate rotor 103 through the space S to the low-
pressure space for housing of the gate rotor 103 on the
other-surface side of the gate rotor 103 as indicated by
arrow ’m’.
[0007] Accordingly, an object of the present invention

is to provide a screw compressor which can be improved
in compression performance by reducing leakage of the
gas through a space between the tooth portions of the
gate rotor.

Solution to Problem

[0008] In order to achieve the above object, a screw
compressor according to the present invention compris-
es:

a casing having a cylinder;
a cylindrical-shaped screw rotor which is fitted to the
cylinder and which has a plurality of spiral-shaped
groove portions in its outer peripheral surface;
a gate rotor having, in its outer peripheral surface, a
plurality of tooth portions which are engaged with the
groove portions of the screw rotor, respectively, to
define compression chambers; and
a seal portion placed not on compression chambers
-side of one surface of the gate rotor but on the other
surface side of the gate rotor opposite to the one
surface side, wherein
the seal portion blocks a space between neighboring
tooth portions of the gate rotor.

[0009] According to the screw compressor of this in-
vention, the seal portion is placed on the other surface
side of the gate rotor, and the seal portion blocks the
space between neighboring tooth portions. Therefore,
the seal portion blocks the gas within each of the com-
pression chambers from passing through the space be-
tween the neighboring tooth portions and going out from
the one surface of the gate rotor to the other surface side.
[0010] Thus, gas leakage from the space between
neighboring tooth portions of the gate rotor can be re-
duced, so that the compression performance can be im-
proved.
[0011] In one embodiment of the screw compressor,

the casing has a seal surface faced to the one sur-
face of the gate rotor, and
one surface of the seal portion faced to the seal sur-
face has a shape substantially corresponding to a
shape of part of the seal surface faced to the seal
portion with the gate rotor interposed therebetween.

[0012] According to the screw compressor of this em-
bodiment, the one surface of the seal portion faced to
the seal surface with the gate rotor interposed therebe-
tween has a shape substantially corresponding to a
shape of part of the seal surface faced to the seal portion
with the gate rotor interposed therebetween. Therefore,
by making the shape of the seal portion corresponding
to the shape of the seal surface, gas leakage can be
prevented efficiently.
[0013] In one embodiment of the screw compressor,
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gas is sucked from a suction side of one end of the
screw rotor in its shaft direction, while the gas within
each of the compression chambers is discharged
from a discharge side of the other end of the screw
rotor in the direction of the shaft, and
the seal portion is provided more on the discharge
side in the shaft direction of the screw rotor than a
plane containing a shaft of the gate rotor and per-
pendicular to the shaft of the screw rotor.

[0014] According to the screw compressor of this em-
bodiment, the seal portion is provided more on the dis-
charge side in the shaft direction of the screw rotor than
a plane containing a shaft of the gate rotor and perpen-
dicular to the shaft of the screw rotor. Therefore, the seal
portion can be made smaller, so that space for mounting
the seal portion can be reduced.
[0015] In one embodiment of the screw compressor,
a material of the seal portion is polyphenylene sulfide
resin.
[0016] According to the screw compressor of this em-
bodiment, the material of the seal portion is polyphe-
nylene sulfide resin. Therefore, even if the seal portion
is brought into contact with the screw rotor or the gate
rotor shaft, the seal portion is cut or chopped off so that
mechanical damage thereof can be reduced.

Advantageous Effects of Invention

[0017] According to the screw compressor of this in-
vention, since the seal portion is placed on the other sur-
face side of the gate rotor and the seal portion blocks the
space between neighboring tooth portions, gas leakage
from the space between neighboring tooth portions of
the gate rotor can be reduced so that the compression
performance can be improved.

BRIEF DESCRIPTION OF DRAWINGS

[0018] Fig. 1 is a cross-sectional view showing an em-
bodiment of the screw compressor according to the
present invention;

Fig. 2 is an enlarged sectional view of the screw com-
pressor;
Fig. 3 is a view taken along the line A-A of Fig. 2;
Fig. 4 is an enlarged sectional view of a screw com-
pressor according to a prior art;
Fig. 5 is a view taken along the line B-B of Fig. 4;
Fig. 6 is a cross-sectional view showing another em-
bodiment of the screw compressor according to the
present invention; and
Fig. 7 is an enlarged sectional view of Fig. 6.

DESCRIPTION OF EMBODIMENTS

[0019] Hereinbelow, the present invention will be de-
scribed in detail by way of embodiments thereof illustrat-

ed in the accompanying drawings.
[0020] Fig. 1 is a cross-sectional view showing an em-
bodiment of a screw compressor according to the inven-
tion. This screw compressor is a single screw compres-
sor, which includes a casing 1 having a cylinder 10, a
cylindrical-shaped screw rotor 2 fitted to the cylinder 10,
and a gate rotor 3 engaged with the screw rotor 2.
[0021] The screw rotor 2 has, on its outer peripheral
surface, a plurality of spiral-shaped groove portions 21.
The gate rotor 3 is disc-shaped and has, on its outer
peripheral surface, a plurality of tooth portions 31 in a
gear-like form. The groove portions 21 of the screw rotor
2 and the tooth portions 31 of the gate rotor 3 are engaged
with each other, respectively.
[0022] By mutual engagement of the screw rotor 2 and
the gate rotor 3, compression chambers C are defined.
That is, these compression chambers C are spaces de-
fined by the groove portions 21 of the screw rotor 2, the
tooth portions 31 of the gate rotor 3, and an inner surface
of the cylinder 10 of the casing 1.
[0023] The gate rotor 3 is placed in one pair on the
right and left hands of the screw rotor 2 in left-and-right
point symmetry with respect to a shaft 2a of the screw
rotor 2. The casing 1 has a through hole 12 extending
through the cylinder 10, and the gate rotor 3 is coming
into the cylinder 10 through this through hole 12.
[0024] The screw rotor 2 rotates in an arrow R direction
about the shaft 2a, and along with this rotation of the
screw rotor 2, the gate rotor 3 rotates to compress the
gas within each of the compression chambers C. The
screw rotor 2 is rotated by a (not shown) motor housed
in the casing 1.
[0025] Into each of the compression chambers C, a
low-pressure gas is sucked from the suction side of one
end of the screw rotor 2 in the shaft 2a direction, and the
low-pressure gas is compressed in the compression
chamber C, and then the compressed high-pressure gas
is discharged from a discharge hole 13 provided on the
discharge side at the other end of the screw rotor 2 in
the shaft 2a direction.
[0026] As shown in an enlarged sectional view of Fig.
2 and Fig. 3, which is a view taken along the line A-A of
Fig. 2, a seal surface 11 of the casing 1 faces the com-
pression chambers C-side of one surface 30 of the gate
rotor 3.
[0027] In Fig. 3, left side of the screw rotor 2 in drawing-
sheet is assumed as the suction side for sucking the gas
to the compression chambers C, while right side of the
screw rotor 2 in drawing-sheet is assumed as the dis-
charge side for discharging the gas from the compression
chambers C.
[0028] The seal surface 11 of the casing 1 is a surface
which adjoins the inner surface of the cylinder 10. The
seal surface 11 of the casing 1 extends in a direction
parallel to the shaft 2a of the screw rotor 2.
[0029] The one surface 30 of the gate rotor 3 forms
part of inner surface of each of the compression cham-
bers C. Between the seal surface 11 of the casing 1 and
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the one surface 30 of the gate rotor 3 is a gap of, for
example, about 60 Pm.
[0030] With regard to the width of the seal surface 11
of the casing 1, width on a gas-discharge side of the
screw rotor 2 is larger than width on the gas-suction side
of the screw rotor 2. In addition, with regard to the width
of the seal surface 11, width on the gas-discharge side
of the screw rotor 2 may be equal to width on the gas-
suction side of the screw rotor 2.
[0031] The gate rotor 3 is mounted on a gate rotor shaft
4. The gate rotor shaft 4 has a base portion 41, and a
shaft portion 42 attached to the base portion 41. The one
surface 30 of the gate rotor 3 and the other surface 32
are attached to the base portion 41.
[0032] The base portion 41 has a shape corresponding
to the shape of the gate rotor 3. That is, the tooth portions
of the base portion 41 has a shape corresponding to the
tooth portions 31 of the gate rotor 3 and also correspond-
ing to a space S between neighboring tooth portions 31.
The shaft portion 42 is supported by the casing 1.
[0033] On the other surface 32 side of the gate rotor 3
is placed a seal portion 5. That is, the seal portion 5 is
faced to the seal surface 11 with the gate rotor 3 and the
base portion 41 interposed therebetween. The seal por-
tion 5 blocks the space S between neighboring tooth por-
tions 31.
[0034] The seal portion 5 is a platy member fitted to
the casing 1. The seal portion 5 is slightly apart from the
base portion 41. A material of the seal portion 5 is, for
example, polyphenylene sulfide resin.
[0035] One surface 50 of the seal portion 5 is faced to
the seal surface 11 with the gate rotor 3 interposed ther-
ebetween. The one surface 50 has a shape substantially
corresponding to part of the seal surface 11 faced to the
seal portion 5 with the gate rotor 3 interposed therebe-
tween. That is, with regard to the width of the one surface
50 of the seal portion 5, width on a gas-discharge side
of the screw rotor 2 is larger than width on the gas-suction
side of the screw rotor 2. In addition, with regard to the
width of the one surface 50 of the seal portion 5, width
on the gas-discharge side of the screw rotor 2 may be
equal to width on the gas-suction side of the screw rotor 2.
[0036] The seal portion 5 is provided more on the dis-
charge side in the shaft 2a direction of the screw rotor 2
than a plane P containing a shaft 3a of the gate rotor 3
and perpendicular to the shaft 2a of the screw rotor 2.
[0037] According to the screw compressor constructed
as described above, the seal portion 5 is placed on the
other surface 32 side of the gate rotor 3, and the seal
portion 5 blocks the space S between neighboring tooth
portions 31. Therefore, the seal portion 5 blocks the gas
within each of the compression chambers C from passing
through the neighboring tooth portions 31 and going out
from the one surface 30 of the gate rotor 3 to the other
surface 32 side. That is, the gas within each of the com-
pression chambers C can be prevented from passing
through the neighboring tooth portions 31 and leaking
out to the low-pressure space S having the gate rotor 3

housed therein.
[0038] Thus, gas leakage from the space S between
neighboring tooth portions 31 of the gate rotor 3 can be
reduced, so that the compression performance can be
improved.
[0039] Also, when the one surface 50 of the seal por-
tion 5 faced to the seal surface 11 with the gate rotor 3
interposed therebetween has a shape substantially cor-
responding to the shape of part of the seal surface 11
faced to the seal portion 5 with the gate rotor 3 interposed
therebetween, the space S can be blocked so that gas
leakage can be prevented efficiently.
[0040] Also, the seal portion 5 is provided more on the
discharge side in the shaft 2a direction of the screw rotor
2 than the plane P containing the shaft 3a of the gate
rotor 3 and perpendicular to the shaft 2a of the screw
rotor 2. Thus, the seal portion 5 can be made smaller, so
that space for mounting the seal portion 5 can be re-
duced.
[0041] That is, since the gas pressure within the com-
pression chambers C becomes higher on the discharge
side of the screw rotor 2, most of gas leakage passing
through the space S is from the discharge side (higher-
pressure part in compression chamber C) of the screw
rotor 2, and gas leakage from the suction side (lower-
pressure part in compression chamber C) of the screw
rotor 2 is small. Therefore, the seal portion 5 may be
provided only on the discharge side (higher-pressure part
in compression chamber C) of the screw rotor 2.
[0042] The material of the seal portion 5 is polyphe-
nylene sulfide resin. Therefore, even if the seal portion
5 is brought into contact with the screw rotor 2 or the gate
rotor shaft 4, the seal portion 5 is cut or chopped off so
that mechanical damage thereof can be reduced.
[0043] The present invention is not limited to the
above-described embodiment. For example, the one sur-
face 50 of the seal portion 5 may be formed into a shape
different from that of the seal surface 11. The seal portion
5 may be provided also on the suction side in the shaft
2a direction of the screw rotor 2 than the plane P. The
seal portion 5 may be provided as part of the casing 1.
Further, the material of the seal portion 5 may be other
than polyphenylene sulfide resin. The quantity of the gate
rotor 3 may be increased or decreased.
[0044] As shown in Figs. 6 and 7, it is also possible
that a seal portion 5A is formed into a L-shaped cross
section and this seal portion 5A is mounted with bolts in
the vicinity of the through hole 12 of the casing 1A. In
addition, in Figs. 6 and 7, component members desig-
nated by the same reference signs as in Figs. 1 and 2
are similar in construction to the component members of
Figs. 1 and 2.

Claims

1. A screw compressor comprising:
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a casing (1) having a cylinder (10);
a cylindrical-shaped screw rotor (2) which is fit-
ted to the cylinder (10) and which has a plurality
of spiral-shaped groove portions (21) in its outer
peripheral surface;
a gate rotor (3) having, in its outer peripheral
surface, a plurality of tooth portions (31) which
are engaged with the groove portions (21) of the
screw rotor (2), respectively, to define compres-
sion chambers (C); and
a seal portion (5) placed not on compression
chambers (C)-side of one surface (30) of the
gate rotor (3) but on the other surface (32) side
of the gate rotor (3) opposite to the one surface
(30) side, wherein
the seal portion (5) blocks a space (S) between
neighboring tooth portions (31) of the gate rotor
(3).

2. The screw compressor as claimed in Claim 1, where-
in
the casing (1) has a seal surface (11) faced to the
one surface (30) of the gate rotor (3), and
one surface (50) of the seal portion (5) faced to the
seal surface (11) has a shape substantially corre-
sponding to a shape of part of the seal surface (11)
faced to the seal portion (5) with the gate rotor (3)
interposed therebetween.

3. The screw compressor as claimed in Claim 1 or 2,
wherein
gas is sucked from a suction side of one end of the
screw rotor (2) in its shaft (2a) direction, while the
gas within each of the compression chambers (C) is
discharged from a discharge side of the other end
of the screw rotor (2) in the direction of the shaft (2a),
and
the seal portion (5) is provided more on the discharge
side in the shaft (2a) direction of the screw rotor (2)
than a plane (P) containing a shaft (3a) of the gate
rotor (3) and perpendicular to the shaft (2a) of the
screw rotor (2).

4. The screw compressor as claimed in any one of
Claims 1 to 3, wherein
a material of the seal portion (5) is polyphenylene
sulfide resin.
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