TI TLE OF THE | NVENTI ON SCREW COMPRESSOR BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention relates to a screw conpressor.
2. Description of the Related Art For exanple, in Japanese Patent Lai d-Qpen
Publication No. 2007-132243 there is disclosed a water-cooled type screw
conpressor wherein a lip seal is disposed within a bearing casing to
prevent lubricating oil in a suction-side bearing fromflowng out to a
suction channel. In such a screw conpressor, the gap between a rotor shaft
and a partition wall which provides a partition between the suction channel

and the bearing casing is SHTIAOMEHE NVEINTIONe, so that, even upon
breakage of the lip seal, bearing lubricating oil may not imediately flow

out to the suction channel an@CEEW €GIIPRIESEOR he bearing. Usually, the
suction channel is held at a negative pressure with respect to the bearing

casing, but, for exanple, at the instant of stop of operation, the internal
pressure of the suction channel becones higher than that of the bearing

casing, and the gas to géemji@iﬁqﬁ %y?%@gmwl\?ﬂ@ﬁ beari ng casing. At

this tinme, there is a f tHe gas € conpressed nmay entrain dust,

and the dyst,. mqay t .in between the |ip seal and the partition wall. Since
the gap bitt(kegﬁofﬂﬁegﬁ?’?lw?%n wal | and the rotor shaft is small, the dust

whi ch has once ,%ﬁtered between the_lip seal and the
e present invention relates to a screw compressor.

2. Description of the Related Art

For example, in Japanese Patent Laid-Open Publication No.
2007-132243 there is disclosed a water-cooled type screw compressor
wherein a lip seal is disposed within a bearing casing to prevent lubricating
oil in a suction-side bearing from flowing out to a suction channel. Insucha
screw compressor, the gap between a rotor shaft and a partition wall which
provides a partition between the suction channel and the bearing casing is
set as small as possible, so that, even upon breakage of the lip seal, bearing
lubricating oil may not immediately flow out to the suction channel and
cause damage to the bearing.

Usually, the suction channel is held at a negative pressure with
respect to the bearing casing, but, for example, at the instant of stop of
operation, the internal pressure of the suction channel becomes higher than
that of the bearing casing, and the gas to be compressed may flow into the
bearing casing. At this time, there is a fear that the gas to be compressed
may entrain dust, and the dust may get in between the lip seal and the
partition wall. Since the gap between the partition wall and the rotor shaft
is small, the dust which has once entered between the Lip seal and the

1



1 partition wall stays there as it is, resulting in damage of the |ip seal
and shortening of the |lip seal life. There al so has been a case where, at
the tine of assenbling, a screw conpressor dust gets in between a |lip seal
and a partition wall which partitions a suction channel, w th consequent
shortening of the lip seal life. SUWMMARY OF THE | NVENTI ON The present

I nvention has been acconplished in view of the above-nentioned problem and
it is an object of the invention to provide a screw conpressor wherein the
lip seal life is not shortened by dust. For achieving the above-nentioned

obj ect, | BapifibhSyafSRasE thkrd %%_it%ﬁ@aﬂuwgvmi?ﬁ{h ol Betife 15 REAVALiEd a

[
screw corrgressor conpri gl ng a pair o mal e 'and fenmal e screw rotors neshi ng

W th eachﬁgélﬁgfﬂq%of%eo%)%ggj Hﬂe.for accomodating the screw rotors; a

suction ¢ r sucking gas’'to be conpressed into the rotor casing;, a

bearing for suppertin suction-side, roto haft of eac f the screw
rotors; a lip sg‘g‘@r%l?%ﬁg‘%%ﬁ%eé} \?é:@ﬁet%erguéf F@%%H’&%gﬁﬁgﬁenghﬁnghﬁ Speat i ng:
and a partition wall forned.between the sucti.on .channel ,and the Lip seal,
wher ei n aCYBBTeISOR ofustgele A Pefvasns anhip sealoandqa PRrtiden v ﬁ'&’ﬂ‘ﬁft i on
wal | and the rotor shaft. According to this structure, dust which enters a
r ot or - si dpaxtitiens @ suctipa channedawithscansegnan hehotenmg ofdhedp seallélen t he
partition wall and the rotor shaft and hence the lip seal is not damaged.
In the screw conpressor according to the first aspect of the present

SUMMARY OF THE INVENTION

The present invention has been accomplished in wview of the
above-mentioned problem and it is an object of the invention to provide a
screw compressor wherein the lip seal life is not shortened by dust.

For achieving the above-mentioned object, in a first aspect of the
present invention, there is provided a screw compressor comprising a pair of
male and female screw rotors meshing with each other; a rotor casing for
accommodating the screw rotors; a suction channel for sucking gas to be
compressed into the rofor casing; a bearing for supporting a suction-side
rotor shaft of each of the screw rotors; a lip seal disposed between the suction
channel and the bearing; and a partition wall formed between the suction
channel and the lip seal, wherein a gap of not smaller than 0.5 mm is formed
between the partition wall and the rotor shaft.

According to this structure, dust which enters a rotor-side space of
the lip seal is discharged from the gap between the partition wall and the
rotor shaft and hence the lip seal is not damaged.

In the screw compressor according to the first aspect of the present
invention, the gap between the partition wall and the rotor shaft may be not

larger than 1.5 mm.



I nvention, the gap between the partition wall and the rotor shaft may be not
| arger than 1.5 mm 2 Even if the gap between the partition wall and the
rotor shaft is larger than 1.5 mm there is no difference in the dust

di scharging action. As a counterneasure to damage of the lip seal, it is
preferable that the gap in question be set small. In a second aspect of the
present invention, there is provided a screw conpressor conprising a pair
of male and fenale screw rotors neshing wwth each other; a rotor casing for
accomodating the screw rotors; a suction channel for sucking gas to be
conpressed int OFvRe IfOfY capShétSiecd BEaHaRfitiod walllBRAr tH GoforsSsledft - si de
rotor shaft of each of the screwrotors; a lip seal disposed between the
suction chanagl aghl 1NebeanbAdls A00addendd b doildr afsehaRAnbeuRan the

suction charnel and t Ip seal, wherein a gap of not sma than’

i 1 ana (e baTaPRabnPe o Bpide8 TR potseof TS pRALIEAR hAEPBRD B T,

herein is meant the size.of the lip seal in a direction perpendicular to the
rotor shafiuepHophe %’E%"%ere plural lip seals are present between the
suction channel _and the bearin the size.in questjon js of .ctlh lip seal
positi oned cl os®B{@ sesond@aspaek piphepresant !nvﬁé’gﬁ’rndithamc’@ RYPVEOES & FEXG e,

since dust which gets into a rotor-side space of the lip seahii s discharged
fromthe §ompEesSECOMINESIBgra paithf male and demalke sgrsvorotopameshing With seal

I's not damaged. ) ] )
each other; a rotor casing for accommodating the screw rotors; a suction

channel for sucking gas to be compressed into the rotor casing; a bearing for
supporting a suction-side rotor shaft of each of the screw rotors; a lip seal
disposed between the suction channel and the bearing; and a partition wall
formed between the suction channel and the lip seal, wherein a gap of not
smaller than one-tenth of the' height of the lip seal is formed between the
partition wall and the rotor shaft. By “the height of the lip seal” as referred
to herein is meant the size of the lip seal in a direction perpendicular to the
rotor shat. In the case where plural lip seals are present between the
suction channel and the bearing, the size in question is of the lip seal
positioned closest to the suction channel.

According to this structure, since dust which gets into a rotor-side
space of the lip seal is discharged from the gap between the partition wall
and the rotor shaft, the lip seal is not damaged.

In the screw compressor according to the second aspect of the present
invention, the gap between the partition wall and the rotor shaft may be not
larger than three-tenths of the height of the lip seal.

Even if the gap between the partition wall and the rotor shaft is
larger than three-tenths of the height of the lip seal, there is no difference in
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In the screw conpressor according to the second aspect of the present

I nvention, the gap between the partition wall and the rotor shaft nay be not
| arger than three-tenths of the height of the |ip seal. Even if the gap
between the partition wall and the rotor shaft is l|arger than three-tenths
of the height of the lip seal, there is no difference in 3 the dust

di scharging action. As a counterneasure to damage of the lip seal it is
preferable that the gap between the partition wall and the rotor shaft be
set small. In the screw conpressors according to the first and second

aspects Ofhe gt mﬁ%&%gﬁﬂﬂ&mﬁp NAs @ dotiitbERbAQreSRAEABBE of BhE qzigwn g9 a

| ubricating fluid the may be fornmed between the lip seal a t he

ricating on the Tip
7t r oduci Aperie PRI SERC PR bERe I IO RAR i Al R R R IR be g 1o

this structure, sthe lubricating fluid prevents the entry of dust into the
| ubricati GR' € e fromthe suction channel, and even if dust should get

into the lubricatipn space, the |lip seal,.is n ed by the dust _.because
Lhe l Ubri cat ng DR BF GCHAE ehmogEssarh aCaeraing 6 She AESE Andialond SRRETS of p° g
third aspect of the present invention, there is provided SCrew _coppressor
conpri si ngha pyasentgnveatiens adubsicatienspase foniniredueasg; a]yl%mafm% dbt her :
a rotor casing for accommodating the screw rotors; a suction channel for
sucki ng g#&berean peay bafpeneddetween the linotanl angsthegpartitinnmatly angdrthere

supporting a suction-side rotor shaft of each of the screw rotors; a bearing
also may be formed a lubrication channel for introducing the lubricating

fluid into the lubrication space.

According to this structure, the lﬁbricating fluid prevents the entry of
dust into the lubrication space from the suction channel, and even if dust
should get into the lubrication space, the hp seal is not damaged by the dust
because the lubricating fluid discharges the dust into the suction channel.

In a third aspect of the present invention, there is provided a screw
compressor comprising a pair of male and female screw rotors meshing with
each other; a rotor casing for accommodating the screw rotors; a suction
channel for sucking gas to be compressed into the rotor casing; a bearing for
supporting a suction-side rotor shaft of each of the screw rotors; a bearing
casing for holding the bearing; a partition wall for partitioning between the
suction channel and the bearing casing, the rotor shaft extending through
the partition wall; a lip seal disposed on the suction channel side with
respect to the bearing within the bearing casing and dividing the interior of
the bearing casing; and a lubrication channel for introducing a lubricating
fluid, the lubrication channel being formed in a space within the bearing
casing on the suction channel side with respect to the lip seal.

According to this structure, since a lubricating fluid flows constantly
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casing for holding the bearing; a partition wall for partitioning between
the suction channel and the bearing casing, the rotor shaft extending
through the partition wall; a lip seal disposed on the suction channel side
with respect to the bearing within the bearing casing and dividing the
interior of the bearing casing; and a |ubrication channel for introducing a
| ubricating fluid, the lubrication channel being fornmed in a space within
the bearing casing on the suction channel side with respect to the lip
seal . According to this structure, since a lubricating fluid fl ows

const ant | Yporf} the QFatd orePeE 6n ftRE FRELIOA chABn8V&ideaRith HRB6dt t6itHE iy sdalr espect
to the lip seal wthin the bearing casing toward the suction channel, there

i's no fea@ﬁggsindgﬁé%&%g e RGinlgtoR drAGhBRAELBE chadhRl thePdd RS S Ridt

channel . e present 1nvention, even in the event of entry of dust
around th I. | i ] : ear | he suction channel, it
is possi %Fé@%ﬁﬁ's%%%@%%%&gfﬁ 'il)%'?t g%t%@%c{}{agﬁleghannel (the first and
second aspects or .t he screw canpressor accordj,ng to th resent, i nvention
is structured so'%is ”tlo&"ﬁr B tlﬁgeﬂﬁf’?y eyen dﬁsthefgregﬁﬁ Hg 9515]9{ Pgr‘il“@ﬁannel
around the Ii eal whi.ch jsal ates the beari fromthe sucgtion,channel
(third asﬁé%‘t“}‘g thadiyselhich I tgy Baphearingdrapdie suckioarcannal i 1 e of
the lip seal is not.  shortened. Particularly, accord]*iléai to the present
i nvent i onPopsible ¥mdischapgr the dughintocthapucting ehanpnel ftBe &izst Brdrseserd ar e
| ubricated with lubricating oil, and a rotor casing is lubricated with
wat er, it aspegelsoblthet scremevempressor according to the present invention is
structured so as to prevent the entry of dust from the suction channel around
the lip seal which isolates the bearing from the suction channel (third aspect).
According to the present invention, therefore, the life of the lip seal is not
shortened.
Particularly, according to the present invention, in a water cooled
type screw compressor wherein bearings are lubricated with lubricating oil,
and a rotor casing is lubricated with water, it is possible to prevent

shortening of the life of a lip seal which is for preventing the outflow of

bearing lubricating oil.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates a screw compressor according to a first embodiment
of the present invention;

Fig. 2 is a graph showing a relation between the size of a gap formed
between a partition wall and a rotor shaft and wear of a lip seal;

Fig. 3 illustrates a screw compressor according to a second
embodiment of the present invention; and

Fig. 4 illustrates a screw compressor according to a third
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shortening of the life of a lip seal which is for preventing the outfl ow of
bearing lubricating oil. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1
illustrates a screw conpressor according to a first enbodi nent of the
present invention; Fig. 2 is a graph showing a relation between the size of
a gap formed between a partition wall and a rotor shaft and wear of a lip
seal; Fig. 3 illustrates a screw conpressor according to a second

enbodi ment of the present invention; and Fig. 4 illustrates a screw
conpressor according to a third 5 enbodinent of the present invention.

DESCRI PTI e yddihida ¢ BRERE ENBCBhYBANTS Enbodi nents of the present

i nvention will be described belowwith reference to the drawings. Fig. 1
illustrates a screw conpressor 1 according to a first enbodi nent of the
present invention. The screw conpressor 1 is an oil-free screw conpressor

wherein gas to b ﬁmﬂg npressed by a
pair of male and naqga screw@(‘)tq‘gE@ﬁ%g?gn;@bga? Fovmt mwrotor caS| ng 3
ormed & sucti ofpORAGS ot FASEnp Tl SIS EMEPERRLFMT s ¢ e
rotor casi 3 a d schar ge channel 6 for discharging the gas conpressed by

t he screw'? %‘F%eﬁ) br? casi ng 3,

Fig. 1 illustrates a screw compressor 1 according to a first
embodiment of the present invention. The screw compressor 1 1is an oil-free
screw compressor wherein gas to be compressed (e.g., air or refrigerant) is
compressed by a pair of male and female screw rotors 4 accommodated
within a rotor casing 3 of a housing 2 and meshing with each other.

In the housing 2 there are formed a suction channel 5 for the supply
of gas to be compressed into the rotor casing 3, a discharge channel 6 for
discharging the gas compressed by the screw rotors 4 in the rotor casing 3,
and shaft bearing/sealing casings 8 and 9 for installation therein of a
structure which is for supporting and sealing rotor shafts 7 of the screw
rotors 4 on both suction side and discharge side. The suction channel 5 and
the shaft bearing/sealing casing 8 located on the suction side are partitioned
from each other by a partition wall 10 which has an opening for passage
therethrough of the rotor shafts 7.

The screw compressor 11s a water-cooled type compressor structured
in such a manner that cooling water is fed from a water supply path (not
shown) into the rotor casing 3 through the suction channel 5 together with
the gas to be compressed in order to lubricate and cool the interior of the
rotor casing 3.

Each rotor shaft 7 is supported rotatably by a roller bearing 11
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and shaft bearing/sealing casings 8 and 9 for installation therein of a
structure which is for supporting and sealing rotor shafts 7 of the screw
rotors 4 on both suction side and discharge side. The suction channel 5 and
the shaft bearing/sealing casing 8 |located on the suction side are
partitioned fromeach other by a partition wall 10 which has an opening for
passage therethrough of the rotor shafts 7. The screw conpressor 1 is a

wat er - cool ed type conpressor structured in such a manner that cooling water
is fed froma water supply path (not shown) into the rotor casing 3 through

the sucti gRsiaRANG then EHQ@BQﬂ%e‘Mm%ﬁ%/%éaﬂﬁng@&“‘siﬁE 808 c£RANVEARESudtTbiPside" t07

| ubricate and cool the interior o e rotor casing 3. Each rotor shaft

I S suppor oller ' - Lnstal -1 D . shaf t
bear | ngi s 0 Ag0CHE B 1) BebPing SR ARRIGY henfh WS BareRetibbloallE Dol
bearings 12 installed,within,the shaft, beahing/.seali casl | ted on
t he di schﬁ?ﬂ@gsé jil%qa%?’ﬂémr ﬂ?eofhsgﬁgﬁe ?dgxt z[ﬁ]c?slqﬁér @88{{%{3 ex %&‘%?‘I@lm gﬁgt he
housi ng 2 through.the suction-side shaft bearing/sealn casin .and is
Connect ed CRFTOMG e HORSHED 2 FArouEh she oSOl File: ShadeheRnERREBRy ry o
a foreign matter (Iu_bricating oil or grea einthe roller bearing 11) to
the not or casiag § andiscanneeted fomotemingt showa@of the rol ler bearing 11. On
the screw rotor 4 side of the roller bearing 11 there are djsposed a lip
seal 14 for preddhipisagl 1Bdot nreverdingtheoentryiof a faretsl mattarddwbrigating f r om

flowng out toward the screwrotor 4, and a lip
oil or grease in the roller bearing 11) to the motor side is installed on the

motor side of the roller bearing 11. On the screw rotor 4 side of the roller
bearing 11 there are disposed a lip seal 14 for preventing the lubricating oil
in the roller bearing 11 from flowing out toward the screw rotor 4, and a lip
seal 15 for preventing the entry of cooling water from the suction channel 5
into the roller bearing 11.

In the discharge-side shaft bearing/sealing casing 9 located between
the screw rotor 4 and the ball bearings 12, there are disposed a mechanical
seal 16 and lip seals 17 and 18 in order from the screw rotor 4 side. The
mechanical seal 16 is a known sealing device comprising a fixed stator fitted
with an inner wall of the shaft bearing/sealing casing 9, and a rotor which is
in airtight contact with the stator and fitted with the rotor shaft 7 to rotate
together with the rotor shaft 7. The lip seal 17 is installed in a direction to
prevent the entry of cooling water from the mechanical seal 16 side, while
the lip seal 18 is installed in a direction to prevent the outflow of lubricating
oil or grease from the ball bearings 12.

In the housing 2, there are formed an open channel 19 for
communication of the shaft bearing/sealing casing 8 located between the lip
seals 14 and 15 with the exterior, and a pressure reducing channel 20 for
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seal 15 for preventing the entry of cooling water fromthe suction channel 5
into the roller bearing 11. In the discharge-side shaft bearing/sealing
casing 9 located between the screwrotor 4 and the ball bearings 12, there
are di sposed a nechanical seal 16 and |lip seals 17 and 18 in order fromthe
screw rotor 4 side. The nechanical seal 16 is a known sealing device
conprising a fixed stator fitted wth an inner wall of the shaft
bearing/sealing casing 9, and a rotor which is in airtight contact with the
stator and fitted with the rotor shaft 7 to rotate together with the rotor

shaft 7. I%ﬂﬁﬂic?%h &f the Tt Adatthd/fe 'gisgrnigog ﬁoleatetar B¥EPderd RBeENtTY

of cooling water Tromthe nechanical seal 1 de, while the lip seal 18 is

or case 11 BHHEREL 8 A EHE Yeat T oA R Pon KRBBRLOES o rea open
ocate

charnel 19 o S QRENBGEH A Phe S PRboRBRF 4SR5 09, SE00RRSR droc o
ocated batSHLH MG CeABR AR EEP &L 21b tnd arHEoR BAla] torHik FRMBRAT suct i on
channel 5. In connection with the screw conpressor 1, Fig. 2 shows a
rel ati on &fearmfgde Bp iseahdsratter5000 douzs mreratignvhich isa Piofli"@i Lifaiof 10 to
the amount_ of wear of the |ip seal 15 after 5000 hours' qperation which is
a nornal Ithe dimpeak hdVhep theagap ihbatwern she rotareshaft 7 and thet partitient 7 and
the partition wall 10 was set at a value smaller than 0.5 nm the |lip seal
15 was damadbd0 was set at a value smaller than 0.5 mm, the lip seal 15 was damaged
before the lapse of 5000 hours.
As shown in the drawing, a required life of the lip seal 15 can be
ensured by setting the gap 3 between the rotor shaft 7 and the partition wall
10 at 0.5 mm or more. This is because as a result of making large the gap &
between the rotor shaft 7 and the partition wall 10, the dust which enters the
shaft bearing/sealing casing 8 from the gap 5 is discharged to the suction
channel 5 from the same gap, and thus the lip seal 15 becomes difficult to be
damaged. Because the height of the lip seal 15 in this experiment is 5 mm,
on the basis of the height of the lip seal 15, it is necessary that the gap &
between the rotor shaft 7 and the partition wall 10 be not less than one-tenth
of the height of the lip seal 15. By the height of the lip seal 15 as referred to
herein is meant the size of the lip seal 15 in the vertical direction in the
drawing, i.e., in a direction perpendicular to the rotor shaft.
The wear of the lip seal 15 caused by dust decreases as the gap &
between the rotor shaft 7 and the partition wall 10 becomes larger. Taking
a safety factor into account, it is preferable that the gap & at a value of not
smaller than 1.0 mm (two-tenths of the height of the lip seal 15).
However, even if the gap & exceeds 1.5 mm (three-tenths of the height
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before the | apse of 5000 hours. As shown in the drawing, a required life of
the lip seal 15 can be ensured by setting the gap b between the rotor shaft
7 and the partition wall 10 at 0.5 nmor nore. This is because as a result
of making large the gap 5 between the rotor shaft 7 and the partition wall
10, the dust which enters the shaft bearing/sealing casing 8 fromthe gap b
I's discharged to the suction channel 5 fromthe sane gap, and thus the lip
seal 15 becones difficult to be damaged. Because the height of the lip seal
15 in this experinment is 5 mm on the basis of the height of the |ip seal

15, it isoppceRpaiedl 15RthEREIORPAFferBRENBEHE RR Ak Rb@IciiBafect. aRdeh e

partition wall 10 be not |ess than one-tenth of the height of the |ip seal

15. By thepheiaht op{aafi%%eldfaﬂg%?eséa&s a3 a{dlf'dr ?ﬁ,rﬁqsﬁaffefeli‘ﬁferl%iﬂhajt%h f5the

size of the I'ip sea Int rtica ection’in t drawing, “i.e., in
di ti di_cul th t haft. 1T t | i | 15
caused by SAUREORERS saibsEhatt7 RS Bire B hall PR BEES e ko SIEE o
titi |1 .10..b | . Taki ng. fety fact i nt t, it
s br ef or ABteF thalintfh gpecoddtor ohTuBHspRRg: ooifuPErOURE PR
t wo- t ent f the _hei ght af i |, .15). : if.the.gap 5
oo Ehesbie et o etk Brprg nehahtkmal T OB bl ore
no difference in the wear reducing effect. Even in the event of damage of
the lip séaalsla)anraamaliar,- it is preferable that the gap 6 between the rotor

shaft 7 and the partition wall 10 be as snall as possible in order to
di m ni sh the ouFig.oW dlustubtescat sexgvoidompresker rigl |ascotsengi try al second

embodiment of the present invention. In the following description, the
same constituent elements as in the previous embodiment will be identified
by the same reference numerals as in the previous embodiment and same
descriptions will be omitted. Like the screw compressor 1 of the first
embodiment, the screw compressor 1a is also a water-cooled type screw
compressor wherein the rotor casing 3 is lubricated and cooled with cooling
water.

In the screw compressor la, on the rotor casing 3 side of the lip seal
15, there is formed a lubrication space 21 between the lip seal 15 and the
partition wall 10. Further, a lubrication channel 22 is formed in the
housing 2 to supply cooling water (lubricating fluid) to the lubrication space
21. 1In the shaft bearing/sealing casing 9 on the discharge-side of the screw
compressor la, there is disposed a non-contact type labyrinth seal 16a to seal
the rotor-stator gap with cooling water.

The screw compressor la introduces the compressed gas discharge
from the discharge channel 6 into a gas-liquid separator 23 to separate the
cooling water and then supplies the gas to consumption equipment (not
shown). The cooling water separated with the gas-liquid separator 23 is
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Therefore, the gap b should be 1.5 mm (three-tenths of the height of the lip
seal 15) or smaller. Fig. 3 illustrates a screw conpressor |a according to a
second enbodi nent of the present invention. In the foll ow ng description,
the sanme constituent elements as in the previous enbodinent will be
identified by the sane reference nunerals as in the previous enbodi nent and
sane descriptions will be omtted. Like the screw conpressor 1 of the first
enbodi ment, the screw conpressor la is also a water-cool ed type screw
conpressor wherein the rotor casing 3 is lubricated and cooled with cooling
water. |nplda@ HeRLYW foPARHERAMer Witho MR ZPhAM aheRdindrédult@dants HBel i P
seal 15, there is fornmed a lubrication space 21 between the lip seal 15 and
t he art it I -] ' I [ 3 .n the

Part 1 QB 46 lsp Qe FE‘H&S‘@%}% ;cﬁ? F%b&ﬁﬁﬁ 9Ha¥i]tlgll1g?. t’?‘ﬁe cﬁo]ﬁﬁ% Witel!

housing 2" to supply cooling wa I cati ng o the rication
space 21

| n .t he shafit. heani ng/ . i n.t l,.schar ge-side of
the scr ewth'(’:% H‘Binéoéﬁlc??dl Q&O?ﬂ]& guﬁlgg%ﬁlés}gosg%%e 2@ %‘u %HRX% notrﬁgcgltﬁ ylg% %gﬁélﬁq nt h
seal l1l6a tp se t he, rotor-stator gap,wth cogli.n ter. The scr,
conpr essoFﬁPﬁn? thrgyghd etﬁ?@%‘%ﬁi‘?ﬁ@%@@h rgg%r %?%& H 4 PATHEMR Vfﬂlﬁﬁllar ge
channel 6 into a gas-liqujd separator 23 tq separate the ool.ing water and
then s uppﬁpgslsm@%gaénﬁ% the rxgtn%p%asmg SdwBsHRen ‘%}ﬂb?he gﬁ%mﬁubmﬁ%tgec%q&i ng
wat er separated with the gas-liquid separator 23 is 9 freed froma foreign
matter wi mplathremom@rca@ana%daméthméwemmt@nméed into the

In this embodiment, since cooling water is supplied to the lubrication
space 21, a constant flow of the lubricating fluid is ensured from the
lubrication space 21 toward the suction channel. Therefore, dust does not
get into the shaft bearing/sealing casing 8 from the suction channel 5. Thus,
it is possible to prevent abnormal wear of the lip seal 15 and hence fhe life of
the lip seal 15 does not become short.

Fig. 4 illustrates a screw compressor 1b according to a third
embodiment of the present invention. The screw compressor 1b is a
water-cooled type screw compressor like that of the second embodiment, but
the gap between each rotor shaft 7 and the partition wall 10 is small as in
the conventional screw compressor. And the amount of cooling water
leaking from the lubrication space 21 into the suction channel is
consequently small, and cooling water is mainly supplied directly to the rotor
casing 3. In this embodiment, for preventing the rise in pressure of the
lubrication space 21, it is preferable to use a regulator or the like to restrict
the flow rate and pressure of the cooling water fed to the lubrication channel
22.

In this embodiment, since there is ensured a constant flow of the
lubricating fluid from the Iubrication space 21 toward the suction channel,
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| ubrication space 21 through the lubrication channel 22. The cooling water
thus introduced into the lubrication space 21 flows out into the suction
channel through the gap between each rotor shaft 7 and the partition wall 10
and is sucked into the rotor casing 3 together with the gas to |lubricate and
cool the rotor casing 3 and the screwrotors 4. In this enbodi nent, since
cooling water is supplied to the lubrication space 21, a constant flow of
the lubricating fluid is ensured fromthe |ubrication space 21 toward the
suction channel. Therefore, dust does not get into the shaft

bear i ng/ seRbid s £6 FbaxJofSdthstrBttiAG 1Y thO MulsHedied spacelPV¥rom itheisticHigfsi bl e
to prevent abnormal wear of the [ip seal 15 and hence the life of the lip
seal 15 degspaei becone short. Fig. 4 illustrates a screw conpressor |b
according to a third enbodinment of the present invention. The screw
conpressor Ibis a water-cooled type screw conpressor |like that of the
second enbodi nent, but the gap between each rotor shaft 7 and the partition
wall 10 is small as in the conventional screw conpressor. And the anount of
cooling water |leaking fromthe |ubrication space 21 into the suction
channel is consequently small, and cooling water is mainly supplied
directly to the rotor casing 3. In this enbodinent, for preventing the rise
in pressure of the lubrication space 21, it is preferable to use a

regul ator or the like to restrict the flowrate and pressure of the cooling
water fed to the lubrication channel 22. In this enbodinent, since there is
ensured a constant flow of the

11



| ubricating fluid fromthe lubrication space 21 toward the suction channel
10 there is no fear of dust getting into the |ubrication space 21 fromthe
suction channel. 11 Wat is claimed is: 1. A screw conpressor conprising:. a
pair of nmale and female screw rotors neshing with each other; a rotor
casing for accommopdating said screw rotors; a suction channel for sucking
gas to be conpressed into said rotor casing; a bearing for supporting a
suction-side rotor shaft of each of said screwrotors; a lip seal disposed
bet ween said suction channel and said bearing; and a partition wall forned

bet ween sguascllhRRedgnnel and said |ip seal, wherein a gap of not
smaller than 0.5 nmis forned between said partition wall and said rotor

shaft. 2. A scrgv%(:ﬁ:%m% s‘ﬁc&%ﬂiﬁgﬁzo claim1l1, wherein said gap between

said partition wa said rotor s is not larger than 1.5 mm 3. A

screw conpr essof COMRE h10%nd¥eRHIE sBleWRberE WedHiHB Wit ShEK/ otRELT S MeShi ng

W th each other]
a rotor casing for accommodating said screw rotors;

a suction channel for sucking gas to be compressed into said rotor
casing;

a bearing for supporting a suction-side rotor shaft of each of said
screw rotors;

a lip seal disposed between said suction channel and said bearing;
and

a partition wall formed between said suction channel and said lip
seal,

wherein a gap of not smaller than 0.5 mm is formed between said
partition wall and said rotor shaft.

2. A screw compressor according to claim 1, wherein said gap between
said partition wall and said rotor shaft is not larger than 1.5 mm.
3. A screw compressor comprising:

a pair of male and female screw rotors meshing with each other;

a rotor casing for accommodating said screw rotors;

a suction channel for sucking gas to be compressed into said rotor
casing;

a bearing for supporting a suction-side rotor shaft of each of said
screw rotors;

a lip seal disposed between said suction channel and said bearing;
and

12



a rotor casing for acconmodating said screw rotors; a suction channel for
sucking gas to be conpressed into said rotor casing;, a bearing for
supporting a suction-side rotor shaft of each of said screwrotors; alip
seal disposed between said suction channel and said bearing, and 12 a
partition wall forned between said suction channel and said lip seal,
wherein a gap of not smaller than one-tenth of a height of said lip seal is
formed between said partition wall and said rotor shaft. 4. A screw
conpressor according to claim3, wherein said gap between said partition

wal | ~and said r gt ghri§ighiwhl fehedab&SFedn8Rid BilSod @AhhRePlanid8aidiBpght Of
said lip seal. 5.7 A screw conpressor according to any of clains 1 to 4,

wherein aglpbrication space for introducing a lubricating fluid thereinis
formed between said |ip seal and said partition wall, and there is forned a

s cat o chagieh iy L1 K. GFa08L AR AN o,
| ubri cati sdal {sl fé&%eidsbt%[e%ﬁsazd pért%ﬁrblelv%vgﬁ dsa rrogo%rgilraifts.i ng:

4. A screw compressor according to claim 3, wherein said gap between
said partition wall and said rotor shaft is not larger than three-tenths of the
height of said lip seal.

5. A screw compressor according to any of claims 1 to 4, wherein a
lubrication space for introducing a lubricating flmid therein is formed
between said lip seal and said partition wall, and there is formed a
lubrication channel for introducing said lubricating fluid inte said
lubrication space.

6. A screw compressor according to claim 5, wherein said lubricating
fluid is water.

7. A screw compressor comprising:

a pair of male and female screw rotors meshing with each other;

a rotor casing for accommodating said screw rotors;

a suction channel for sucking gas to be compressed into said rotor
casing;

a bearing for supporting a suction-side rotor shaft of each of said
screw rotors,

a bearing casing for holding said bearing;

a partition wall for partitioning between said suction channel and
said bearing casing, said rotor shaft extending through said partition wall;

a lip seal disposed on said suction channel side with respect to said

13



a pair of male and fenmale screw rotors neshing with each other; a rotor
casing for accommobdating said screw rotors; a suction channel for sucking
gas to be conpressed into said rotor casing; a bearing for supporting a
suction-side rotor shaft of each of said screwrotors; a bearing casing for
hol di ng said bearing; a partition wall for partitioning between said suction
channel and said bearing casing, said rotor shaft extending through said
partition wall; a |lip seal disposed on said suction channel side with
respect to said 13 bearing within said bearing casing and dividing an
interior | [ TRalok I HOEA QM d duci ng
a1 ubr i capy | itge SAHL bERARPasffE o ANIAIRE AP BRI s IS

Wi t hin sa&ﬂﬂﬁga%ﬁ@g casing on said suction channel side with respect to
said lip g€ar® 8. A screw conpressor according to claim?7, wherein said

| ubricating flg ! Puﬂr?cg@éneréhalnllnel for introducing a lubricating fluid, said

lubrication channel being formed in a space within said bearing casing on
said suction channel side with respect to said lip seal.
8. A screw compressor according to claim 7, wherein said lubricating

fluid is water.
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