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(54) SCREW COMPRESSOR

(67) A screw compressor for connecting with an
economizer for gas supply, includes a main body defining
a compressor cavity, a male rotor and a female rotor re-
ceived inthe compressor cavity, a gas-vent base defining
at least one gas-supply hole therein adapted for commu-
nicating with the economizer. The male rotor and the fe-

male rotor are parallel to and meshed with each other.
Atleast the male rotor includes at least two teeth defining
at least one tooth channel therebetween. The gas-supply
hole is axially aligned with the at least one tooth channel
to let gas from the economizer pass therethrough and
enter into the at least one tooth channel along the axial
direction of the male rotor.

FIG. 7
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Description
Field of the Invention

[0001] The present invention relates to a screw com-
pressor, more particularly to a screw compressor with
economizer.

Background of the Invention

[0002] A screw compressoris one of the most common
types of rotary compressors and comprises a pair of par-
allel, meshed male and female rotors. To improve the
efficiency of a compressor, an energy-saving cycle sys-
tem with an economizer is often utilized. Please refer to
FIGS. 1A-2B, refrigerating cycle Systems 100’, 100" are
illustrated. FIG. 1Ais a schematic view of the refrigerating
cycle system 100’ with a heat-exchange type economizer
3'. The refrigerating cycle system 100’ consists of a com-
pressor 6’ connecting with a condenser 1’, an evaporator
5’ and the heat-exchange type economizer 3'. FIG. 1B
is a Pressure-Enthalpy diagram of the refrigerating cycle
system 100’ with the heat-exchange type economizer 3'.
[0003] FIG. 2A is a schematic view of the refrigerating
cycle system 100" with a flash-type economizer 3" and
FIG. 2B is a Pressure-Enthalpy diagram of the refriger-
ating cycle system 100" with the flash-type economizer
3". Therefrigerating cycle system 100" consists of acom-
pressor 6" connecting with acondenser 1", an evaporator
5" and the heat-exchange type economizer 3".

[0004] Please refer to FIG. 3, a gas-supply hole 10’ of
an economizer of the conventional screw compressor is
arranged along a radial direction to communicate with a
tooth channel 60’ from time to time for gas supply. The
tooth channel 60’ is defined by two adjacent teeth 301,
302’ of a male rotor 30’.

[0005] FIG. 4 illustrates a gas-supply process of the
conventional radially-arranged gas-supply hole 10’ of the
economizer. The rotating angle of the rotor 30’ of the
screw compressor during one gas-supply process (along
the arrow direction shown in FIG. 4) is the central angle
corresponding to the distance d1+a1 which the rotor end
rotates along as shown in FIG. 4. d1 is the width of the
gas-supply hole 10’. a1 is the distance between teeth
end spiral lines of two adjacent rotor teeth 301’, 302’,
corresponding to a rotation angle of the screw channel
60’. Hence, it is obvious that the rotation angle for gas
supply along the radial direction is always larger than the
rotation angle of the screw channel 60'.

[0006] The disadvantages of the radially-arranged
gas-supply hole 10’ of an economizer is: the time for a
complete gas-supply process of the screw compressor
is too long, thus may cause potential backflow, and then
cause a series of bad results of influencing the perform-
ances of the screw compressor, vibration of pipes, gen-
erating high temperature at gas-supply hole area, and
high noises etc.
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Summary of the Invention

[0007] Accordingly, an object of the present invention
is to provide a screw compressor which is capable of
supplying gaseous refrigerating working medium to a
compressor cavity in shorter time for eliminating or re-
ducing potential backflow of airflow.

[0008] Inordertoachieve the above-mentioned object,
a screw compressor adapted for connecting with an
economizer for gas supply, comprises a main body de-
fining a compressor cavity, a male rotor and a female
rotor received in the compressor cavity, a gas-vent base
defining at least one gas-supply hole therein adapted for
communicating with said economizer. The male rotor and
the female rotor are parallel to and meshed with each
other. Atleast the male rotor comprises at least two teeth
defining at least one tooth channel therebetween. The
gas-supply hole is axially aligned with the at least one
tooth channel to let gas from the economizer pass there-
through and enter into the at least one tooth channel
along the axial direction of the male rotor.

[0009] The foregoing has outlined rather broadly the
features and technical advantages of the present inven-
tion in order that the detailed description of the invention
that follows may be better understood. Additional fea-
tures and advantages of the invention will be described
hereinafter, which form the subject of the claims of the
invention.

Brief Description of the Drawings

[0010] For a more complete understanding of the
presentinvention, and the advantages thereof, reference
is now made to the following descriptions taken in con-
junction with the accompanying drawings, in which:

FIG. 1A is a schematic view of a conventional refrig-
erating cycle system with a heat-exchange type
economizer;

FIG. 1B is a Pressure-Enthalpy diagram of the re-
frigerating cycle system with a heat-exchange type
economizer;

FIG. 2A is a schematic view of a conventional refrig-
erating cycle system with a flash-type economizer;

FIG. 2B is a Pressure-Enthalpy diagram of the re-
frigerating cycle system with a flash-type economiz-
er;

FIG. 3 is a view illustrating a radially-arranged
gas-supply hole of a conventional economizer and
a male rotor;

FIG. 4 is a schematic view illustrating a gas supply
process of the conventional economizer with a radi-
ally-arranged gas-supply hole;
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FIG. 5 is a view illustrating outer contour of a
gas-supply hole of a screw compressor in accord-
ance with a first embodiment of the present inven-
tion;

FIG. 6 is a view illustrating outer contour of a
gas-supply hole of the screw compressor in accord-
ance with a second embodiment of the present in-
vention;

FIG. 7 is a schematic view illustrating that a tooth
channel of a male rotor is separated from the
gas-supply hole;

FIG. 8 is a schematic view illustrating that the tooth
channel of the male rotor is going to be communi-
cated with the gas-supply hole;

FIG. 9 is a schematic view illustrating that the tooth
channel of the male rotor communicates with the
gas-supply hole;

FIG. 10is a schematic view illustrating that the tooth
channel of the male rotor passes away from the
gas-supply hole;

FIG. 11 is a view illustrating the rotating distance of
the male rotor during one gas supply process of an
economizer of the screw compressor of the present
invention;

FIG. 12 is a partially assembled view of the screw
compressor in accordance with the present inven-
tion;

FIG. 13 is a schematic view illustrating the exact lo-
cation of the gas-supply hole in the screw compres-
sor in accordance with the present invention.

Detailed Description of the Embodiments

[0011] In the following description, numerous specific
details are set forth to provide a thorough understanding
of the present invention. However, it will be obvious to
those skilled in the art that the present invention may be
practiced without such specific details. In otherinstances,
well-known circuits have been shown in block diagram
form in order not to obscure the present invention in un-
necessary detail. For the most part, details concerning
timing considerations and the like have been omitted in-
asmuch as such details are not necessary to obtain :a
complete understanding of the present invention and are
within the skills of persons of ordinary skill in the relevant
art.

[0012] Reference will be made to the drawing figures
to describe the present invention in detail, wherein de-
picted elements are not necessarily shown to scale and
wherein like or similar elements are designated by same
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or similar reference numeral through the several views
and same or similar terminology.

[0013] Please referto FIGS. 12-13, a screw compres-
sor 100 in accordance with the present invention com-
prises a main body 20, a gas-vent base 50 at one end of
the main body 20, a male rotor 30 and a female rotor 40
parallel to and meshed with each other. Both the male
rotor 30 and the female rotor 40 are received in the main
body 20 with one end face 305 thereof facing to the gas-
ventbase 50. The screw compressor 100 also comprises
an economizer (not labeled) defined with at least one
gas-supply hole 10 in the gas vent base 50 of the screw
compressor 100. The economizer supplies gas to the
screw compressor 100 along an axial direction and
through the end face 305 of the male rotor 30. In the
preferred embodiment, the screw compressor 100 is a
dual-screw compressor or a triple-screw compressor.
However, it should be understood that in alternative em-
bodiments, other screw compressors are also available.
[0014] Please refer to FIG. 5, the gas-supply hole 10
in accordance with a first embodiment of the present in-
vention is substantially of triple-angle and has an outer
contour consistent with tooth shape, and tooth root circle
of the male rotor 30. The gas-supply hole 10 comprises
opposite arc-shape first and second lateral boundaries
101, 102 and an arc-shape bottom boundary 103 con-
necting with the lateral boundaries 101, 102. In detail,
the opposite first and second lateral boundaries 101, 102
of the gas-supply hole 10 anastomose with part of the
two opposite first and second lateral edges 303, 304 of
the male rotor 30. Therefore, when the first lateral edge
303 of the male rotor 30 rotates to be close to the first
lateral boundary 101 to separate from the gas-supply
hole 10, the majority of the first lateral boundary 101
anastomoses with corresponding part of the first lateral
edge 303. When the second lateral edge 304 of the male
rotor 30 rotates to be close to the second lateral boundary
102 to communicate with the gas-supply hole 10 for gas
supply, the majority of the second lateral boundary 102
anastomoses with corresponding part of the second lat-
eral edge 304. The majority of the bottom boundary 103
of the gas-supply hole 10 anastomoses with tooth boot
arc of the male rotor 30.

[0015] The gas-supply hole 10 also could have alter-
native shapes, such as a substantial circle, rectangular
shape, or a flat bar shape et al. according to the tooth
shape of the male rotor 30. As shown in FIG. 6, the
gas-supply hole 10 comprises a pair of straight-line first
and second lateral boundaries 101, 102 and an arc-
shape bottom boundary 103.

[0016] The economizer also could be equipped with a
plurality of gas-supply holes 10 defined in the gas-vent
base 50 symmetrically or asymmetrically.

[0017] The gas supply process includes steps as fol-
lows:

S1) Asshownin FIG. 7, one tooth channel 60 defined
by two adjacent first and second teeth 301, 302 of
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the male rotor 30 separates from the gas-supply hole
10, and the gas-supply hole 10 is aligning with one
tooth=301;

S2) the male rotor 30 rotates along an anticlockwise
direction with the second lateral edge 304 of the first
tooth 301 substantially anastomosing with the sec-
ond lateral boundary 102 of the gas-supply hole 10
to be ready to communicate with the gas-supply hole
10 for gas supply (as shown in FIG. 8);

S3) the male rotor 30 continues rotating along the
anticlockwise direction, and the tooth channel 60 be-
comes communicating with the gas-supply hole 10
until reaching the largest area for gas supply (as
shown in FIG. 9);

S4) then the male rotor 30 continues rotating with
the first lateral edge 303 of the second tooth 302
substantially anastomosing with the first lateral
boundary 101 of the gas-supply hole 10, the gas sup-
ply process this time finishes (as shown in FIG. 10).

S5) turning to S1 to repeat S1 to S4 until the whole
gas supply process finishes.

[0018] Please referto FIG. 11, since the gas supply to
the male rotor 30 is conducted from an end face 501 of
the gas-vent base 50, that is feeding gas axially, the ro-
tation angle a of the male rotor 30 (first angle) is always
smaller than the rotation angle a1 (second angle) of the
tooth channel 60 in the condition that the area of the gas-
supply hole 10 is no bigger than that of the tooth channel
60 of the male rotor 30. Compared with the conventional
radially-arranged gas-supply hole 10’ (the rotation angle
of the male rotor 30’ is always bigger than the rotation
angle a1 of a tooth channel 60'.), the present invention
provides gas supply in an axial direction which is capable
of supplying gas to a compressor cavity (not labeled) in
the shortest time for optimizing performances of the
screw compressor 100.

[0019] In summary, the screw compressor 100 of the
present invention is capable of feeding gaseous refrig-
erating working medium into the compressor cavity in a
shorter time for eliminating or reducing potential back-
flow, hence optimizing the performances of the econo-
mizer artificially.

[0020] It is to be understood, however, that even
though numerous characteristics and advantages of the
present invention have been set forth in the foregoing
description, together with details of the structure and
function of the invention, the disclosure is illustrative only,
and changes may be made in detail, especially in matters
of shape, size, and arrangement of parts within the prin-
ciples of the invention to the full extent indicated by the
broad general meaning of the terms in which the append-
ed claims are expressed. For example, the tongue por-
tion is extended in its length or is arranged on a reverse
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side thereof opposite to the supporting side with other
contacts but still holding the contacts with an arrange-
mentindicated by the broad general meaning of the terms
in which the appended claims are expressed.

Claims

1. A screw compressor adapted for connecting with an
economizer for gas supply, comprising:

a main body defining a compressor cavity;

a male rotor and a female rotor received in the
compressor cavity, the male rotor and the fe-
male rotor meshed with each other, and at least
the male rotor comprising at least two teeth de-
fining at least one tooth channel therebetween;
agas-vent base defining at least one gas-supply
hole therein adapted for communicating with
said economizer; and wherein

the gas-supply hole is axially aligned with the at
least one tooth channel to let gas from the econ-
omizer pass therethrough and enter into the at
least one tooth channel along the axial direction
of the male rotor.

2. The screw compressor as claimed in claim 1, where-
in the outer contour of the gas-supply hole is similar
to that of the tooth of the male rotor.

3. The screw compressor as claimed in claim 1, where-
in the gas-supply hole rotates at a first angle, while
the male rotor rotates at a second angle of the at
least tooth channel, and wherein the first angle of
the gas-supply hole is always smaller than the sec-
ond angle of the at least one tooth channel.

4. The screw compressor as claimed in claim 1, where-
in the gas-supply hole comprises first and second
lateral boundaries and a bottom boundary connect-
ing with the first and second lateral boundaries, and
the tooth of the male rotor comprises first and second
lateral edges, and wherein as the male rotor rotates,
the first and second lateral boundaries of the gas-
supply hole is capable of partially anastomosing with
the first and second lateral edges of the male rotor.

5. The screw compressor as claimed in claim 1, where-
in the gas-supply hole has at least one of the shapes
of triangle, circle, rectangular, flat bar.

6. Anyone of the screw compressor as claimed in claim
1~5, wherein the gas-vent base defines a plurality
of gas-supply holes therethrough to communicate
with said economizer and the atleast one tooth chan-
nel of the male rotor.

7. Anyone of the screw compressor as claimed in claim
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1~5, wherein the screw compressor is a dual-screw
compressor or a triple-screw compressor.

The screw compressor as claimed in claim 1, where-

in the at least two teeth of the male rotor comprises 5
a first tooth and a second tooth, and wherein before

the gas-supply hole communicates with the at least

one tooth channel, the male rotor rotates to such a
position that the second lateral boundary of the gas-
supply hole partially anastomoses with the second 70
lateral edge of the first tooth.
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