07DEC 2004 1 TURBOCOVPRESSCOR AND REFRI GERATI NG MACHI NE BACKGROUND OF

| NVENTION 5 Field of the Invention The present invention rel ates tB?&EEZM4
di ffuser applicable to a turboconpressor such as a radial conpressor and
the |like, a turboconpressor incorporgting this diffuser, and a
refrigerating machine with this turboconpressor as a constituent el enent.
10 Description of the Related Art In a turboconpressor such as a radial
conpressor, there is provided a diffuser for reducing the velocity of a
fluid to convert kinetic energy held by the fluid into internal energy.
One exanple of a turboconpressor provided mﬁth a diffuser is shown in
Fig. 11. In 15 the figure, reference synbol denotes a casing, 2 a nmain
shaft, 3 an inpel | eFURBOLCOMPRESEOR &M&RHRI@MT@@WC&M 7 a guide
vane, and 8 an inlet port. In the diffuser section 4 there is provided
in conmbination; a diffuser 9 which has no vanes, and a vane diffuser 10
having a plurality of vanes 10a arranged spaced at equal intervals on an

outer peripheral section of C{( MR TIIE IRVENTIONI d to be conpressed
by the turboconpressor is suc romthe inlet port 8 as shown by

the white arrow in the figure, and is then sequentially passed through

t he i#rpeller 3, the diffuser section 4, the return bend.5, and the guide
vanes 7, and increased in pressure, and then introduced to the next
stage i nl Elteld of the ventem 004

The present invention relates to a diffuser applicable to a turbocompressor such as a
radial compressor and the like, a turbocompressor incorporating this diffuser, and a
refrigerating machine with this turbocompressor as a constituent element.
10
Description of the Related Art
In a turbocompressor such as a radial compressor, there is provided a diffuser for
reducing the velocity of a fluid to convert kinetic energy held by the fluid into internal
energy. One example of a turbocompressor provided with a diffuser is shown in Fig. 1 1. In
15 the figure, reference symbol | denotes a casing, 2 a main shaft, 3 an impeller, 4 a diffuser
section, 5 a return bend, 7 a guide vane, and 8 an inlet port. In the diffuser section 4 there is
provided in combination; a diffuser 9 which has no vanes, and a vane diffuser 10 having a
plurality of vanes 10a arranged spaced at equal intervals on an outer peripheral section of
the diffuser 9.
20 A fluid to be compressed by the turbocompressor is sucked in from the inlet port 8
as shown by the white arrow in the figure, and is then sequentially passed through the
impeller 3, the diffuser section 4, the return bend 5, and the guide vanes 7, and increased in

pressure, and then introduced to the next stage inlet.



2 However, in the conventional turboconpressor, the inlet angle of th
fluid to the di ffuser section 4 is changed when the intake flow r@aﬂ@fﬁﬂﬂlﬂ
fluid for the inpeller 3 is changed. Therefore, for exanple even if an
optimum di ffuser effect is obtained where at a certain intake flow rate
the flow direction of the discharged fluid fromthe inpeller 3 coincides
with 5 the set direction of the vanes 1Qa, there is the case where if the
intake flow rate is changed, then both®of these directions no | onger
coincide so that a sufficient.diffuser effect is not obtain

Therefore, in Hbowewd ondhecariventéuat turtseempissssibe in Qir@égl\%)ﬂhegh-“d to the
constituting the diffuser 9 is nade so as to be able to approach or

separ at e §iffserisbRiontd 8 chiidel when tie inakdow rie of fleidefbf thetinpeliveSds dianged
diffuser 9 to be adjusted. Hence even though the intake flow rate of

fluid to retlof'et Pr e%@??ef MRRG A c{p it dﬂ:ﬂsé’r"'e?'ii&:t"ﬁl bE@inkd WheleSat a@BiRdiAed

changes, user ect Is obtained. An adjusting nechani sm

for the djffuse n t r ol
11" denot clstake diops e FoRgreghonofpe JEoha ity f“lrgff*’gﬁt%ﬁrg%{'@‘?cgﬁﬁ ¥
14 a 15 drive ring lever. As for the diffuser ring

const i% ut ths setrdireatidn ofthe vares OB thergas the gasevhegs ﬁé‘%"e'&tai‘ﬁ ﬂPWé atﬁal% g‘%?é’ge‘gnd
is built into the casing 1. On the outside of the casing | is arranged
a drive rihegbdth ofakise directms nb dongiet ¢pindide socthater sufficientoliffiser eféect isnatg 11,
and both of these are connected by a connecting shaft 13 passing through
an apert uggaihe® through the casing L An inclined camgroove 12a is
formed in the drive ring 12, and a bearing 15 is 20 engaged in this

| nclined cam gﬁ"{?%ﬁurel%ﬁthe%&eﬁn@ﬁn&red oG PRe 26 bhd Wall 9a 66HREARINGThS O an

end portion of e cdnnect | ng shaft 13. Therefore when the drive ring 12

S i spi abERTY tadae aF il it REePLHE pieB el HER edther iy HERepEALe
stid 10 the effectiveness of the diffuser 9 to be adjusted. Hence even though the intake flow rate of
fluid to the later stage vane diffuser 10 with which this is combined changes, an optimum
diffuser effect is obtained.
An adjusting mechanism for the diffuser 9 is shown in Fig. 12. In the figure,
reference symbol 11 denotes a diffuser ring, 12 a drive ring, 13 a connecting shaft, and 14 a
15 drive ring lever. As for the diffuser ring 11, one side face constitutes the wall 9a, and this
wall 9a is exposed to the passage and is built in to the casing 1. On the outside of the casing
1 is arranged a drive ring 12 made concentric with the center of the diffuser ring 11, and
both of these are connected by a connecting shaft 13 passing through an aperture 1a through
the casing 1. An inclined cam groove 12a is formed in the drive ring 12, and a bearing 15 is
20  engaged in this inclined cam groove 12a. One end of the same bearing is connected to an
end portion of the connecting shaft 13.

Therefore, when the drive ring 12 is turned in one direction via the drive ring lever

14, the bearing 15 is displaced in the axial direction so that the connecting shaft 13 is slid



O7DEC 2004 3 axially along the aperture la. As a result, the diffuser
ring 11 i s pushed out and noves out to the passage side. I\/breoverbj7\ﬂiﬂﬁﬂﬂﬂl
the drive ring 12 is rotated in the other direction via the drive ring

| ever 14, the diffuser ring 11 returns to the original position In the

af orenenti oned turboconpressor, there is the problemthat since the
adjusting 5 nmechanismfor the diffuser is on a large scale, a large
instal | ation space is necessary. Moreover since there are many sliding
parts, a large drive force is required. Furthernore high accuracy is
necessary akiallpalong thd dpertbe! 1as Asm redidt, arsdiffgsesridg | | énplshed quhemd miowgs oute

two rings. 10 SUMMARY OF THE | NVENTI ON The present invention takes into
consi der a’rn# {1 p%ﬁggﬁpé’.el\/ﬁ)'r et bwhen YHctd?ive(i‘ﬁﬁqm i€Fdtated in thethedditdrEloR RaCE

necessary tor "1 ns I'ng the adjusting nechanismfor the diffuser small

to there iniaturize the turboconpressor . g refrigerating
machi ne mﬁér‘g]“‘teﬁf@qe‘felﬁﬁﬁt)@B BESE sregurgsotr?gﬁ? pﬁu%h%l%gflfe}%%nt; an obj ect
of being able to drive the adjusting 15 nechanism of the diffuser,,with a
smal | drive foflktheradoremaptioned Serpespmpssssaly there 1 PrPEr‘PB‘ ﬁ% i‘?oardﬂésﬁ'&ga
refrigerating nmachine incorporating this turboconpressor; and an object
of sinpl i indchanisrhéorabeadiffusatis omaddrge sraleadjlargs insigliztentsaniedmeressane
diffuser to decrease tinme and | abor in machining and thus reduce

manuf act UNBow@SinSe thse dre ARANSIidiAg pared, wilarge ddivee fabre\ieregairédo rikathprmdxdee s,
a turboconpressor and 20 refrigerating nmachine of the foll ow ng

construct iy Jcéurggﬁﬁtn%gessa A bortgltRe B&¥s indthe EANMOSQTRACHTRIchAEHOhEItRg {0
a first aspect of the invention I's one with a diffuser provide ar ound

an inpeller geriphery wi th one wall which can approach or separate from
anot her WaFT" and spaced apart therefromwth a passage for fluid
t her ebet ween, and conpri ses:

10 SUMMARY OF THE INVENTION
The present invention takes into consideration the above situation with: an object of
making the space necessary for installing the adjusting mechanism for the diffuser small to
thereby miniaturize the turbocompressor as well as a refrigerating machine where this
turbocompressor is a constituent element; an object of being able to drive the adjusting
15  mechanism of the diffuser with a small drive force to enable energy saving of the
turbocompressor and a refrigerating machine incorporating this turbocompressor; and an
object of simplifying the construction of the adjusting mechanism of the diffuser to decrease
time and labor in machining and thus reduce manufacturing costs.
As a means for solving the abovementioned problems, a turbocompressor and
20  refrigerating machine of the following construction is adopted. That is to say, a
turbocompressor according to a first aspect of the invention is one with a diffuser provided
around an impeller periphery with one wall which can approach or separate from another

wall and spaced apart therefrom with a passage for fluid therebetween, and comprises:



O 7 DEC 2004 4 a diffuser ring formng the one wall, arranged so aﬁ

be a concentric circle with the surroundi ngs of the inpeller and 7 BEC 2004
supported on the casing, and which can be rotated in the circunferential
direction and which can be noved in an axial direction of the inpeller,
with a groove fornmed on an outer peripheral face at an incline to the
axial direction of the 5 inpeller, a protrusion provided on the casing

and fitted into the groove, a shaft axid |y supported on the diffuser

ring, and a drive section for driving the shaft in a |engthw se

direction. |n GhiiffusetFiRg CrmmiE®e ohe walhairrahfe! sotwafto be 8 cohdenteis cirpletwith the

| engt hwi se direction thereof, the linear notion of the shaft is

. suSr?an%‘irfé;ﬁ%fm%t Qjanﬁl?» aﬂirttea B e daking, andOvRittaéant tearotatdd ilitef user

ring rotates in e circ erentl direction. At this time, the

D1 OUrUS1 0 L1 LS L Seck R 08 SOUR bR N R ¥ fp s i

groove. orne an |nc I'ne axi al
direction, the diffuser ring also noves in, the axijal recilon

addi ti on agreayedemirg oman gucrieriphefpldatst AR INGHNE &E‘\e&ﬁ al Eneriiey Bféh'ﬁ y, when

the shaft is noved in one direction, the diffuser ring is pushed into
the passagepslieden phoirugion pteatidedgnithe catsmgjasd Eitted inte Erecgieqvs) a shafleaialyn, and
when noved in the other direction, this noves in reverse returning to

t he ori gi RahpRRAichitROdiffSeraingeanid 4 drivehectiunfoedrivifig thershal raplengtbmiissr s can
be reduced conpared to heretofore, and the construction sinplified.
Therefore hg dﬁlls the effect that, the nechanismitself can be nade
conpact, Ué to the decrease in sliding parts, energy 20 | osses can

be reduced, a”‘le %eb‘}ég?ﬁ%ﬂ{p%&gg} bvﬂﬁ%lh@ shi¥PisuVeR{n @k l&%ﬂ{vﬁse ditd¥Bof érdoRbor

in processing over, since th fuser ring is
Ot e e of S b RSy TR g L a8 il A o
10  diffuser ring rotates in the circumferential direction. At this time, the protrusion fitted tntu
the groove guides the diffuser ring along the groove. However since the groove is formed at
an incline to the axial direction, the diffuser ring also moves in the axial direction in
addition to rotating in the circumferential direction. Consequently, when the shaft is moved
in one direction, the diffuser ring is pushed in to the passage side while rotating in the
15 circumferential direction, and when moved in the other direction, this moves in reverse
returning to the original position.

As a result, the number of ring shape members can be reduced compared to
heretofore, and the construction simplified. Thcrcere there is the effect that, the
mechanism itself can be made compact, and due to the decrease in sliding parts, energy

20 losses can be reduced, and due to a reduction in the number of parts, time and labor in
processing can be minimized. Moreover, since the diffuser ring is rotated by converting the

linear motion of the shaft into rotary motion of the diffuser ring, the diffuser ring can be



O 7 DEC 2004 5 rotated using a drive section (for exanple a hydraulic
cylinder) which perforns sinple linear notion. Al so due to this, abh7 DEC 2004
affect simlar to the above can be expected. The turboconpressor

according to a second aspect is characterized in that in the
turboconpressor according to the first aspect, there is provided a vane
diffuser having a 5 plurality of vanes geparat ed in the circunferenti al
direction, further outside than the diffuser. |In this turboconpressor,
since the effect of the diffuser can be adjusted, if a vane diffuser is
conbi ned Qtédesins drickesettiat Eof exatripéna lexdeaulicfcytindery which perieraeSimPw r at e

is changed, an optinmumdiffuser affect is obtained. A turboconpressor

accor di ng;; 19 Aiotibh " 1R t1id, ah AEfedtRIRiNr it® heiadoanenttieteRpatai. f f user 10
provi ded ar oung an |1 npeller periphery with one wall which can approach or

separate from &Eegﬁgbhoghw\g@%%%%gmgmgqgg SPAPRY hsgebiS Efraiiried i MapRSRage for

fluid therebet rrses. ring formng the one wall,
arranged so as to be a cqgncentric circle with th 0 i 0f -t he
pel Lor aRpeomppSadcANaRe Hedm P eckerhin rhY ok o0t R o
axial direction of the inpeller, a bar with an_ approxi mate center thereof
suppors edplaralithef vanas sepgratertinghé eirqusn SNy q"ﬁ“&?ﬂﬁ'ﬂhﬁ opfsidg dhandfe gyl
inmpeller, with one end connected to the diffuser ring, and a drive
section for swig@istgrbaBoapiessor sinteatic ¢ffeet bithe diffusérecan eafijugied dERIVARE | n
this turboconpressor, when the other end of the bar is swing, then

accor di Nggiefsedil€ombRed ¥n He dRUEE therebh et er ifthofluidistabafloswatagschangetde
opposite 8lrect|on so that the 20 diffuser ring connected to this noves

ES\r/]\utngei ﬁx%ﬁlgptg[ﬁ%g Iéf&réragﬁég%g‘?#?‘ﬂgd_y, when the other end of the bar is

ion, user ring is pushed in to the passage

fle,? 3r ni %r ? gv;a Ilﬂetu\é&ggﬁnﬁ%spog ai:cr})r iHE ! ﬁ)%rd ag;i_uéc?gf” QM vehtibroisTRY St ddifaYer se

10 provided around an impeller periphery with one wall which can approach or separate from
another wall and spaced apart therefrom with a passage for fluid therebetween, and
comprises:

a diffuser ring forming the one wall, arranged so as to be a concentric circle with the
surroundings of the impeller and supported on the casing, and which can be moved in an

15 axial direction of the impeller, a bar with an approximate center thereof supported on the
casing and able to swing in an axial direction of the impeller, with one end connected to the
diffuser ring, and a drive section for swinging an other end of the bar in the axial direction.

In this turbocompressor, when the other end of the bar is swung, then according to
the theory of levers, the one end of the bar swings in the opposite direction so that the

20  diffuser ring connected to this moves in the axial direction. Consequently, when the other
end of the bar is swung in one direction, the diffuser ring is pushed in to the passage side.

Moreover, when swung in the other direction, this moves in reverse returning to the original

position.



position. O7DEC 24 6 A turboconpressor according to a fourth aspect of
the invention is one with a diffuser provided around an inpeller 070EC 20%4
peri phery with one wall which can approach or separate from another wall
and spaced apart therefromw th a passage for fluid therebetween, and
conprises: 5 a diffuser ring formng the one wall, arranged so as to be a
concentric circle wth the surroundinga of the inpeller and supported on
t he casing, and which can be noved in aH axial direction of the
inpeller, a shaft supported on the casing and novable in the axial
direction, a canagotomgressarbenrding tocofonsls eipect ofitke imventish is pee withAt to t he
diffuser ring, and a drive section for noving the shaft in the axial

di recti ong;edQed odilkdaboUiPRCMHPRIIESSpheryhth drizavathahich can spprethion t he
axial direction of the 1npeller, this novenent is transmtted to the
diffuser ring.via the,.conn i r jof ' thd S
n the. xR FRmAraer FRL A BReSF AR naRob Al A RS fOLRAY herBbriBie
direction, the diffuser ring is pushed in to the passage side. Mreover,
when novednd ¢PMATKES'ot her direction, this moves in reverse returning to
the original position. 15 A turboconpressor according to a fifth aspect
of theSinventi ediffiseorieg formigaheione walbparanged\sp s tp b HEAGEHAC FHfJ&M@'r‘ €
peri phery with one wall which can approach or separate from another wall
and spaceghrapmdingt betefimpetetiaht supppasdemthefcasing, land avhidherasbetmeved in aind
conprises: a diffuser ring formng the one wall, arranged so as to be a

concent ri gyigi difdcBoNot thelifiBelle?Ca shafts@ppditied 95 tIQf cabing andpreivhisie irathe agiappor t ed
on the casing, and which can be rotated in the circunferential direction

and whi ch yean; e, PRYRiddmeRba thAlontlbdifg bho BncPbt thB SndfiBehd Effus ring, and
a drive section for moving the shaft in the axial direction.

10 In this turbocompressor, when 'the shaft is moved in the axial direction of the
impeller, this movement is transmitted to the diffuser ring via the connecting member so
that the diffuser ring moves in the axial direction. Therefore, when the shaft is moved in
one direction, the diffuser ring is pushed in to the passage side. Moreover, when moved in
the other direction, this moves in reverse returning to the original position.

15 A turbocompressor according to a fifth aspect of the invention is one with a diffuser
provided around an impeller periphery with one wall which can approach or separate from
another wall and spaced apart therefrom with a passage for fluid therebetween, and
comprises:

a diffuser ring forming the one wall, arranged so as to be a concentric circle with the

20 surroundings of the impeller and supported on the casing, and which can be rotated in the
circumferential direction and which can be moved in an axial direction of the impeller, a
shaft arranged in a radial direction of the diffuser ring and supported on the casing and

centered on an axis in the radial direction, an eccentric shaft section provided eccentrically



shaft arranged in a radial direction of the diffuser ring and supported
on the casing and centered on an axis in the radial direction, @PQEC 2004
eccentric shaft section provided eccentrically 0 7 0 E C 2004 7 on one
end of the shaft and rotatably coupled to the diffuser ring, and a drive
section for rotating the shaft. In this turboconpressor, when the shaft
is rotated, the eccentric shaft section_is eccentrically rotated and the
movenent thereof is transmitted to the diffuser ring so that the 5
diffuser ring also noves in the axial direction in addition to rotating
in the cidrcomdfeafithathattiand cotatably cGopled tputba dl fusenting, anha dgveasectips forot at ed
in one direction, the diffuser ring is pushed in to the passage side

whi | e rotatiing thdisHafte circunferential direction, and when rotated in the
other direction, this noves in reverse returning to the original

Position. At UpAGRAURLESGHLBECA LR 18k neRREic darl RBrdmient | on

is one with a user around an 1 npell peri phery with one

wal I which can roach aor. separate from. another | ,.and spac t
her ef rorft e Dpage s TRP e MR PRI ihe A FBRSE iR
diffuser ring formng the one wall, arranged so as to be a conc ntr_i([:
circl & widiffugdrsingalsormervasiimis asfal disectionpe pddivionipotalipe 4y the girgniergntia
casing, and which can only be noved in 15 an axial direction of the

i mpel | er, divdctibn.aCbnseguierihy when thgshaft sectatedrin boe disettion, theddlusenring is
circunferential surface, a shaft supported on the casing and able to

rotate abgishedih toXthépashaedideabhiledroifingid the efrcirhRrdntipiediteetion, and avhenmenber
secured to one end o? the shaft, with a second helical gear section for

meshi ng wWiled ?ghé btk dit&hibof athis3ees HEEVERD retdRIFRE tRbriidal Posi€il, and a

drive section r rotating the shaft. 20 I'n this turboconpressor, when
the shaft is rRtt%Ib%g(}m;t)rggso?raégoF@ﬁ? fo"a siXth ¥S5ect e ifRntion is one with a diffuser

10 provided around an impeller periphery with one wall which can approaci or separate from
another wall and spaced apart therefrom with a passage for fluid therebetween, and
comprises:

a diffuser ring forming the one wall, arranged so as to be a concentric circle with the
surroundings of the impeller and supported on the casing, and which can only be moved in

15  an axial direction of the impeller, with a first helical gear section formed on an outer
circumferential surface, a shaft supported on the casing and able to rotate about an axis
parallel to an axis of the impeller, an arm member secured to one end of the shaft, with a
second helical gear section for meshing with the first helical gear section, formed on a tip
end, and a drive section for rotating the shaft.

20 In this turbocompressor, when the shaft is rotated, the arm member swings, and the
swinging is transmitted to the diffuser ring via the second helical gear section and the first
helical gear section. Here since the diffuser ring can only move in the axial direction of the

impeller, the force transmitted via the first and second helical gear sections becomes a



swinging is transmtted to the diffuser ring via the second helical gear
section and the first helical gear section. Here since the di ffusgr-; UEE”RB‘
can only nmove in the axial direction of the inpeller, the force
transmtted via the first and second helical gear sections becones a 07
DEC 2004 8 conponent only in the axial direction of the inpeller.
Consequently, when the shaft is rotateg in one direction, the diffuser
ring is nmoved in the axial direction and pushed in to the passage side.
Moreover, when rotated in the other direction, this noves iF reverse

r et ur ni ngcontpeneftendy inghe atiakbectioroef. theimpellsr.r Conseaueniy, WaeaHns ghaltisor di ng
to a seventh aspect of the invention, is characterized in conprising: a
t ur boCONMPLATSH oRe Reetidiy tHelifiiér ANEisohovelén fieraxial dseationa@nd pusheddn to the
fourth, fifth and sixth aspects of the invention; a condenser for
Condenshggas gg side! VSEN A 9wRendBRRAYR tHeSthdrdBeditn, GASDEESIA devRyselBRiming

t ur boconpreéssor, a netering valve for reducing the pressure of the
refrigerant, |iquefied by the condenser; and an evaporator for 10
perforniN@tﬂ%%ﬁgﬁﬁdﬁﬁﬁﬁé‘betmeen refrigerant reduced in pressure by the
metering valve and a substance to _be cooled, to c the substance to be
cool edd and evApefrigerating maghise AGFOrdingtoAsev e ASRSEL OhRpS N VERHOL. 1S
refrigerating machine, in the turboconpressor the afore ti.oned effect

i s obt ai chachctéFized f comeprising: & hwbecsimprepepraccordingde Ay enepidhe fifheseedith prent
is made conpact, 15 energy saved and cost reduced. BRI EF DESCRI PTI ON CF
THE DRAW N33, fougth, ffth sndisidihagpens sfhisvinnentiont a cotdeast Satioondensimgeordi ng t o
the present Invention, being a perspective view of a refrigerating

machi ne “ﬁiﬂ?}{iH%ﬁ?a&OhW&‘?ﬁé?M&%ﬁﬁgsed 39 td @rbodompredsschimerting valivadoram
showi ng a System structure of the refrigerating

reducing the pressure of the refrigerant liquefied by the condenser; and an evaporator for
10  performing heat exchange between refrigerani reduced in pressure by the metering valve

and a substance to be cooled, to cool the substance to be cooled, and evaporate and gasify

the refrigerant.

With this refrigerating machine, in the turbocompressor the aforementioned effect is
obtained. Therefore for the refrigerating machine also, the equipment is made compact,

15  energy saved and cost reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a diagram showing a first embodiment according to the present invention,
being a perspective view of a refrigerating machine which uses a turbocompressor.
20 Fig. 2 is a schematic diagram showing a system structure of the refrigerating
machine shown in Fig. 1.
Fig. 3 is a cross-section view of a compressor.

Fig. 4 is a cross-section view showing an adjusting mechanism of a diffuser.



machi ne shown in Fig. 1. Fig. 3 is a cross-section view of a conpressor.
Fig. 4 is a cross-section view showing an adjusting mechani sm of al 7 OEC 2004
diffuser. 0 7 0 E C2004 9 Fig. 5is aviewon line V-Vin Fig. 4 Fig 6
is a side view and plan view showi ng the shape of a groove fornmed in a
diffuser ring. Fig. 7 is a view showi ng a second enbodi nent according to
the present invention, 5 being a crossgsection view showi ng an adjusting
mechani smof a diffuser. Fig. 8 is a view showing a third enbodi ment
according to the present invention, being a cross-section view show ng
an adj usting rfég isiasnewpn hingl ViV isEig 4Fig. 9 is a view showing a fourth
enbodi ment according to the present invention, being a cross-section

vi ew showi ng dtig.atljs usidengewrnd plan siavoshoaving hieishege. of agrauvg formpdiigag vi ew
showing a fifth enbodi ment according to the present invention, being a
Cr 0Ss- SeGfiffdar YingW showi ng an adj usting nmechanismof a diffuser. Fig. 11
is a cross-section view show ng an exanpl e of a conventional conpressor.

Fig. 12 is a ¢f.0Ss- i Jj i i i ; .
i fruser 1 n t HIE LB S B o B S R R N . 1

N O 45 SIS ET 1 A BRGSO P 1107 201

, . . as shown in K g. | through
Fig. 6, will now be described. The construction of the refri.gerziui ng
machi ne accor Cﬁlggg S Yipw showieg adhigbem rtneptsaccordmg to the present inivention,

being a cross-section view showing an adjusting mechanism of a diffuser.
Fig. 9 is a view showing a fourth embodiment according to the present invention,
being a cross-section view showing an adjusting mechanism of a diffuser.
10 Fig. 10 is'a view showing a fifth embodiment according to the present invertion,
being a cross-section view showing an adjusting mechanism of a diffuser.
Fig. 11 is a cross-section view showing an example of a conventional compressor.
Fig. 12 is a cross-section view showing an adjusting mechanism of a diffuser in the
conventional compressor.

15
DETAILED DESCRIPTION OF THE INVENTION

A first embodiment of a turbocompressor and a refrigerating machine according to
the present invention as shown in Fig. | through Fig. 6, will now be described.
The construction of the refrigerating machine according to the first embodiment is
20 shown in Fig. 1 and Fig. 2. The refrigerating machine shown in the figures incorporates: an
evaporator 16 for performing heat exchange between a refrigerant and chilled water for
cooling the chilled water and evaporating and gasifying the refrigerant, a compressor 17 for

compressing the refrigerant gasified in the evaporator 16, a condenser 18 for performing -



20 shown in Fig. | and Fig. 2. The refrigerating machine shown in the
figures incorporates: an evaporator 16 for performing heat excharh®DEC 2004
between a refrigerant and chilled water for cooling the chilled water

and evaporating and gasifying the refrigerant, a conpressor 17 for
conpressing the refrigerant gasified in the evaporator 16, a condenser 18
for performng O 7 DEC 2004 to heat excnﬁnge bet ween the refrigerant
conpressed in the conpressor 17 and a cooling water and condensi ng and

i quefying the refrigerant, a netering valve 19 for reduci th ressure
of the relgat exshange qu‘q%f@fti"@tﬁﬁ‘ﬁﬂ%ﬂié"'@ﬁﬁﬂ@ﬁé@Fhelc@fnpéﬁs?rnﬁce"’rng%oqogﬁngwa 6r
tenporarily accunulating and cooling the refrigerant liquefied in the
condenser ani&onasidirgrandiliquefytrigahe Bfrigerdrora wotstingyalve by farapducingrthe pesssure
conpressor 17 using a part of the refrigerant cooled in the condenser

18. Furt hgf fiDt&rigdaiiqREfidPin the EHABRRE €8] dhonttfeoleod f@sanporddlyf or dri ving
this. The evapo%ator 16, the conpressor 17, the condenser 18, the

e 0, ¥l st A0 cddifhe L REEROLE TigfhieR e ARG E) 8, QRPATISH odbier

sed”systemin which the refrigerant is

circulated. 10. For, the conpressor 17 .a.two S : IS
adopt etl. toi$8RHNE lPB‘f‘?ﬁ“bé’é CO"?Fge%B%{)?r‘ésé%ge%paSég%ﬁ? ?#‘é?&%?ggé‘%??n‘gg\e| er
17a, and this refri gerant is introduced to % Sﬁgond sta ?fi el.l e{h.17b
and f urt hedeasepd 8s Eetheamare; REIWRFAZ 1§ EPNHECES 1 CEE‘HEFé?%g et 1S.
condenser 18 conprises a main condenser 18a and an auxiliary condenser
18b referred The ewparatorbdotheepmptssorrlds thi gendgaseri1$, themesiigedlyen® and
sequence fromthe nmain 15 condenser 18a to the subcool er 18b, however in

the main gengeRseler 28are cdnpéadtéd topethdrdbyaqninedy linefa ingher yna clpsedi sste@doced
to the oil cooler 21 w thout passing through the subcooler 18b, to cool

the lubri gatdunFe Rifligerdidnid BiRfUMREL, Separate to this, in the main condenser
18a, a part of the cooled refrigerant is introduced to inside the casing
of . t h?O ot or Zﬁorv\{ihg QQMBreQ@o?SW,”zgtwo stage turbocompressor is adopted. Gaseous refrigerant
is compressed by a first stage impeller 17a, and this refrigerant is introduced to a second
stage impeller 17b and further compressed and then delivered to the condenser 18.
The condenser 18 comprises a main condenser 18a and an auxiliary condenser 18b
referred to as a subcooler. The refrigerant is introduced in sequence from the main
15  condenser 18a to the subcooler 18b, however in the main condenser 18a, a part of the cooled
refrigerant is introduced to the oil cooler 21 without passing through the subcooler 18b, to
cool the lubricating oil. Furthermore, separate to this, in the main condenser 18a, a part of
the cooled refrigerant is introduced to inside the casing of the motor 22 without passing
through the subcooler 18b, to cool the stator and coil (omitted from the figure).
20 Metering valves 19 are respectively installed between the condenser 18 and the

intercooler 20, and between the intercooler 20 and the evaporator 16, so that the refrigerant

liquefied in the condenser 18 is pressure reduced in stages.



t hrough the subcool er 18b, to cool the stator and coil (omtted fromthe
figure). 20 Metering valves 19 are respectively installed between QheEC 2004
condenser 18 and the intercooler 20, and between the intercooler 20 and
the evaporator 16, so that the refrigerant liquefied in the condenser 18
is pressure reduced in stages. 0 7 0 E C 2004 11 The construction of the
intercooler 20 is equivalent to a hoH(Wq container, and the refrigerant
which is cooled in the condenser 18 and the subcool er 18b, and pressure

reduced in the netering valve 19 is tenporarily acc lated to_ f her
pronot e cool i fkhe Cplnélwﬁ‘é\@dﬁf”}?H&@Eﬁoelﬁ’ﬁﬁﬁﬂﬁ’rﬂt“"ia)ﬁ'h!’ea li'ﬂg}‘]”f ?ﬂ"g"f‘%%o?’@t{r";zo i's
introduced to a second stage inpeller 17b of 5 the conpressor 17 via, a
bypass pipRigatannivhivhlit cpaled intge tondsosgn 18 aed despbraniasr Shandpregsurg redised ¢ he
internal construction of the conpressor 17. In the figure, reference

symbol 25 gﬁﬂ%ﬁﬁné vERE110Gs teRBorarilpadtumiiidd to Tirtieer brarsdte sealye. dihe vapar
secti on, 5 a second stage diffuser section, 29 a return bend, 31 guide

vanes, 3%@}1%%&931{15&&&%&@% iﬁ}%}[:?:oiﬂr 96 Naihe8dudealtd a sdddfd StagsimpellagETbcff f user

section i Ses a vane user having a plurality of 10 vanes 27a
whi ch are_ arranged aced, at equal,,interval [ -plzer a
portion ohe PWBPFCF?CFZB vdg aa@aﬁﬁﬁ"BF :zélw '%5}. &F%ng &é%ﬁgig\(a&g g‘é‘%—‘fg i ffuser
section 28 are installed in conbination; . a di ffuser”Si F%\# ng. g r\éﬁﬁees
arranged in a Gentaimws e intermal cgnsteyctif ob e cREPES Y /el ISHEENT: "OF e
second stage inpeller 17b, and a vane diffuser 35 having a plurality of
vanes 35asyndiot 2f denbtepacasingalt equadl shiafit 87 ¢ 8rss sigge f‘ﬁ@sﬁf&g‘éio“pégﬁﬁ?@Fé of
the diffuser 34. Furthernore, 15 there is provided a gear mechani sm 36 for

transm tt e Affdédrsectionl 22 a fermmbiehd; Jirguide v22es, BR an frdetqomandSdordischargehe
first stage inpeller 17a and the second stage inpeller 17b are both

secured té’or# NP Rl sP s RE UG sc@lbh 2 @mippiséit evhriyiffuver mfing a Mgralisooft hat
gaseous efrigerant which is drawn in fromthe inlet port 32, is
conpr ﬁ)sse\gan % e ! &Jﬁ&(ﬁqné AT §|55rc@a at equal intervals on an outer peripheral portion of the
first stage impeller 17a. [n the second stage diffuser section 28 are installed in combination;
a diffuser 34 having né vanes arranged in a concentric circular shape on the outer periphery
of the second stage impeller 17b, and a vane diffuser 35 having a plurality of vanes 35a
arranged spaced at equal intervals on the outer periphery of the diffuser 34. Furthermore,
15 there is provided a gear mechanism 36 for transmitting a drive force from the motor 22.
In the compressor 17, the first stage impeller 172 and the second stage impeller 17b
are both secured to the main shaft 26, and are rotated by the motor 22, so that gaseous
refrigerant which is drawn in from the inlet port 32, is compressed (increased in pressure)
and then discharged from the discharge port 33.
20 The gaseous refrigerant which is drawn in from the inlet port 32 with rotation of the
first stage impeller 17a, has the velocity and pressure thereof increased by the operation of

the first stage impeller 17a. The velocity is then slowed in the course of passing through the

first stage diffuser section 27 so that the kinetic energy is converted into internal energy.



and then di scharged fromthe discharge port 33. 20 The gaseous

refrigerant which is drawn in fromthe inlet port 32 with rotation0@mDECH84
first stage inpeller 17a, has the velocity and pressure thereof increased
by the operation of the first stage inpeller 17 a. The velocity is then
slowed in the course of passing through the first stage diffuser section
27 so that the kinetic energy is converged into internal energy. O 7 DEC
2004 12 Then, after dropping in pressure with sequential passing through

the return bend 29 and the guide vanes 31, .thjs i ui ded,in

ent r ance dtenafter deappiie ‘§tpaf{:§éurPrYﬁg’l 515%‘1‘3“1'?'l?assfﬁ%thrﬂ’ﬁz'égﬁcfgiq"ﬁp??Jgie)% ém thepni ch
has-been drawn in by the rotation of the second stage inpeller _17b, when
passi ng tguideughes hig tisie toguidest intpshe erpeincepf the wgond stage imnster bﬁh(ggl? in
pressure via a 5 simlar passage, and by the process of passing through

t he secongs&udasrigirhftisiich G8CtdeAdradd: in byhie roedtivaiof yhei sscangastagesipelkat down
and the kinetic energy converted into internal energy, after which this

i s di scharge LS BRSNSt P11 fENER FIuE&T infplessoreviaal |
portion ?Zg’%%%‘{s?%f&??'h‘gh?ﬁe dsi ffnuseargegﬁpei S made so as to be able to

APPr 0ach and. SeRaat I MIEe LN BlestB o B 0kchit3tegt L REdorPTs { e

di f fuser 51§ nce°even- | i's is conbined wth'the
| atter stage vane, diffuser 35, ang thé&I intake flow rate of the flujd
changes, tﬁﬁ‘*’@ﬁ?‘%ﬁ#ﬁﬂf‘ﬁf‘ﬁ’?@r‘“&f“ﬁ’é‘ ¢hg “ﬁﬁ‘teé"f“rg‘e"&f’"vﬁf{ea"ﬁﬂ ‘%{ﬁ‘a’aﬁ“f"& Lé% show
an adj usting nmechani smof the diffuser 34. In the figures, reference
synbol 37afenbichshis igilisehasgsd fram ghe dissharge Rat 3. and 39 a drive section. In
the diffuser ring 37 one side face constitutes a wall portion 34a, and
this wal | por tinahe Sftapressol 57,eupaadichortion e congiselife thadiffusersis ismadg spés t he
casing 25, and is supported so as to be able to rotate in the )
ci rcunf er @ikeiale tdiapsrohitpindosegarar fedoh thetothemonali 3dh, toitbat thegfifeat of gldiffuser
direction of the main shaft 26.
10 34 can be adjusted. Hence even if this is combined with the latter stage vane diffuser 35,
and the intake flow rate of the fluid changes, an optimum diffuser effect is obtained.
Fig. 4 and Fig. 5 show an adjusting mechanism of the diffuser 34. In the figures,
reference symbol 37 denotes a diffuser ring, 38 a shaft, and 39 a drive section. Inthe
diffuser ring 37 one side face constitutes a wall portion 34a, and this wall portion 34a is
15  exposed to the passage and is built in to the casing 25, and is supported so as to be able to
rotate in the circumferential direction and be able to move in the longitudinal direction of
the main shaft 26.
In the outer peripheral face of the diffuser ring 37, as shown in Fig. 6, a groove 37a
inclined with respect to the lengthwise direction of the main shaft 26, is formed at three
20  locations at even spacing around the circumference. Furthermore in the casing 25,
protrusions 40 are provided at three locations corresponding to the groove 37a, for fitting

into the grooves 37a when the diffuser ring 37 is assembled as described above. In order to

suppress rubbing contact with the grooves 37a, a bearing is provided for each protrusion 40.



In the outer peripheral face of the diffuser ring 37, as showm in Fig. 6,
a groove 37a inclined with respect to the I engthwi se direction of BHBEC 2004
mai n shaft 26, is formed at three 20 | ocations at even spaci ng around the
circunference. Furthernore in the casing 25, protrusions 40 are provided
at three locations corresponding to the groove 37a, for fitting into the
grooves 37a when the diffuser ring 37 i§ assenbl ed as descri bed above. In
order to suppress rubbing contact wi t i3t he grooves 37a, a bearing is
provi ded for each protrusion 40. 0 7 DEC 2004 13 The shaft 38 is _|inked
to the diffus@heshafy3B liikad to the diffuser ring 3t Yla@rbéafksfo‘*ltaf@daﬁdftpﬁ%ﬁi g
and protrudi ng outward. The shaft 38 is rotatably supported relative to
the brackgp afd protAmthg Gutetaddy e $hafa38 isqommbly dppdrtandiafior torthe hracke 41,

| engt hwi se direction by the drive section 39. 5 In the adjusting

mechani s bt whE Fortthip 1BORhth 3eidrettidniBnthe dritOgection
| engt hwi éq}é&)gﬁ&rrg}gpsgr%@ﬁgv%?aﬁgar noti on of the shaft 3\8@?5 changed to
rotary m%hl on of the diffuser ring 37 so that the diffuser ring 37

[

rotates "the circunferential direction. At this tine, the protrusions

40 fitted into the grooves 37a, guide .the djffuser ri 37,al ong .t he
groovés, howeve thesadsting fechizrayy @ thgﬁéf%‘é?%ﬂ’m € aﬁﬁgi'%@ll\’eﬁég\}\ﬁ'eth
respect to the 10 | engthwi se direction of the main shaft 26, .the ?liffuser
ring 37 ilengtheise tivemivnathe digeartreotidned ghenshiafi 38 ds sepgsdie reRrt MatiomPHhe hat ¢

26 in addition to the rotation in the circunferential direction.
Consequenfiffyser WAED7 b ehas dafdiffdr ring ADvaates m thacirdimfersntiddirectien. ohf thisser
ring 37 is rotated in the circunferential direction and at the sane tine

i s pusheqidd gl bitBsiBRSEPHReSnbfthe §ROVEAITal fildOte diffilser S4n3 Bplongdehes t he
ot her vval1 34b.” Moreover, when driven in the other 15 direction, this

moves i n rever §& S0t fale hberddVes YRlate RfRed & AMONEHeaNBYrebfcrMmolthe ot her
wal | 34§ra\r$’§ returns ?% tgg origl na% posi tion.

10 lengthwise direction of the main shaft 26, the diffuser ring 37 is also moved along the
lengthwise direction of the main shaft 26 in addition to the rotation in the circumferential
direction. Consequently, when the shaft 38 is moved in one direction, the diffuser ring 37 is
rotated in the circumferential direction and at the same time is pushed in to the passage side
so that the one wall 34a approaches the other wall 34b. Moreover, when driven in the other

15 direction, this moves in reverse so that the one wall 34a is moved away from the other wall
34b and returns to the original position.

In the drive section 39, a cylinder mechanism for pushing and pulling the shaft 38 in
the lengthwise direction may be adopted, or a rack may be formed on the shaft 38 and this
may be engaged with a pinion rotated with a motor or the like, so that the shaft 38 is moved

20  in the lengthwise direction.

A second embodiment of a turbocompressor and a refrigerating machine according

to the present invention as shown in Fig. 7, will now be described. Components already



In the drive section 39, a cylinder mechani smfor pushing and pulling the
shaft 38 in the |lengthw se direction nmay be adopted, or a rack rre[}/ypg[; 2004
formed on the shaft 38 and this may be engaged with a pinion rotated
with a notor or the like, so that the shaft 38 is noved 20 in the

| engt hwi se direction. A second enbodi nent of a turboconpressor and a
refrigerating machi ne according to the present i nvention as shown in
Fig. 7, will now be descri bed. Conponenks already 0 7 BE C 2004 14
described for the first enbodinment are denot ed by he sane reference
synbol s atederitedder ihptfirssembodispgnt aredenpted by ’?hessﬁ’é’)‘ﬁée sEneprRaH Y drechani sm
of the diffuser 34. In this figure,.reference synbol 42 denotes a bar,
and 43 a diséryionds bindeed. Furt hernore, the diffuser ring 37 in this 5
enbodi ment is only noveable in the | engthw se direction of the main shaft

26. The bar 42gibS7 Piowiad ddyusBHP RREKANADS A8 dARRED. ratids figntegreferandehe
casing 25 so as'to be able to swing. One end of the bar 42 is fitted

| oosel'y hs@h%of% agr?ortés%gg ar oA 430 R de E'tlénhEFurtngdr'é ke diffGerding Winltkist he

ot her en I's connecte fo th rive section 43.” The drive
section 43 pushes .and pul I s the other end.of .the ereby sw ng
the bar 4gnbogdymept if H@')’é’&‘f‘iﬁ’g?lf"h@ me@?ﬁhgfmf’hgf@sﬁ%éééa %61 when the
drive section 43 is gperated so that the other end of he har

swung, the oneTkmbrrdR it RvoRdy SUBPOSEA AL FARTPRBAG SERIET Pkt ed‘??‘@%?? 5% St

according to the theory of levers, so that the diffuser ring 37 connected
to the onke atdeith oFinghOnband aDthabeed? isfitter dooseliinthan gpertire az@ fosmegiin thee

mai n shaft 26. Consequently, when the other end of the bar 42 is swung
in one di gigRikdratg IMevhile tifeusier entl DGthdbar 42 sushemitddrio 1 drivetseetiqrad® abfe
side and the one wall 34a approaches the other wall 34b. Moreover, when

moved in ghe QEAST 45hasked hipullshhSotiBVed of the'tRy 82 &etheeby baving the bar2. wal |
34a is noved away
10 In the adjusting mechanism of the diffuser 34, when the drive section 43 is opcrated
so that the other end of the bar 42 is swung, the one end of the bar 42 swings in the opposite
direction according to the theory of levers, so that the diffuser ring 37 connected to the one
end of the bar 42 moves in the lengthwise direction of the main shaft 26. Consequently,
when the other end of the bar 42 is swung in one direction, the diffuser ring 37 is pushed in
15 to the passage side and the one wall 34a approaches the other wall 34b. Moreover, when
moved in the other direction, this moves in reverse so that the one wall 34a is moved away
from the other wall 34b and returns to the original position.
A third embodiment of a turbocompressor and a refrigerating machine according to
the present invention as shown in Fig. 8, will now be described. Components already
20  described for the aforementioned embodiments are denoted by the same reference symbols
and description is omitted.

Fig. 8 shows an adjusting mechanism of the diffuser 34. In the figure, reference

symbol 44 denotes a shaft, 45 a connection member, and 46 a drive section. Furthermore,



fromthe other wall 34b and returns to the original position. g”] :
enbodi ment of a turboconpressor and a refrigerating machi ne accor g [EZ,U[M
the present invention as shown in Fig. 8, wll now be descri bed.
Conmponents al ready 20 described for the aforenenti oned enbodi nents are
denoted by the sanme reference synbols and description is omtted. Fig. 8
shows an adj usting nechani sm of the dlffuser 34. In the figure, reference
synbol 44 denotes a shaft, 45 a connectlson menber, and 46 a drive

section. Furthernmore, O07DEC 2004 15 the diffuser ring 37 in this

enbodi mertbe difuser rwgﬁ)”v'aahis embadinteat is enbtmaveskleds tedengaviss direrdion ehthe

shaft 26. The shaft 44 is supported on the casing 25 further outside than
t he returmmibelgft 29, and is novable parallel to the | engthw se direction
of the main shaft 26. One end of the 5 shaft 44 is connected to the

di ffuser ring gt s‘i‘nhﬂﬂh@su‘ﬁ?&‘fﬁ?ﬁﬂ B8 cARHEEY fufther JlidecthhM theQEtIRT bendRd, Of

the shaft 44 is connected to the drive section 46. The drive section 46

h d I I h haf
T Ot o e e R L o it g g e

mechani sm of the diffuser 3 e drive section ﬂlg'
rochan) i of e, St Luger, SEcaon dABE R EE msef%%f SRR fler,
shaft 26, this novenment s transmitted to the diffuser %2037 via the
connect i end wéHhscshafi®4 inennneeied Wi the deive Seﬁi'?fg“@ﬂherﬂﬂ/‘@sse?tl?"t YsBFo
direction of the main shaft 26. Consequently, when the shaft 44 is noved
in one dipullsttiecsthertend ofiitfefshafe A4 150 agto3ifoveshgshulfictd iagk aad fomd ipslwsage si de
and the one wall 34a approaches the other wall 34b. Moreover, when noved
in the othghwisedgkétin, this 15 noves in reverse so that the one wall 34a
is moved away fromthe other wall 34b and
In the adjusting mechanism of the diffuser 34, when the drive section 46 is operated
10" so that the shaft 44 is moved in the lengthwise direction of the main shaft 26, this movement
is transmitted to the diffuser ring 37 via the connection member 45, and the diffuser ring 37
moves in the lengthwise direction of the main shaft 26. Consequently, when the shaft 44 is
moved in one direction, the diffuser ring 37 is pushed in to the passage side and the one wall
34a approaches the other wall 34b. Moreover, when moved in the other direction, this
15  moves in reverse so that the one wall 34a is moved away from the other wall 34b and
returns to the original position.
A fourth embodiment of a turbocompressor and a refrigerating machine according to
the present invention as shown in Fig. 9, will now be-described. Components already
described for the aforementioned embodiments are denoted by the same reference symbols
20 and description is omitted.

Fig. 9 shows an adjusting mechanism of the diffuser 34. In the figure, reference

symbol 47 denotes a shaft, 48 an eccentric shaft, and 49 a drive section. Furthermore, the



returns to the original position. A fourth enbodi nent of a

t ur boconpressor and a refrigerating nmachine according to the pres8mDEC 2004
invention as shown in Fig. 9, will now be -descri bed. Conponents already
described for the aforenentioned enbodi nents are denoted by the sane
reference synbols 20 and description is omtted. Fig. 9 shows an

adj usting nechani smof the diffuser 34. In the figure, reference synbol
47 denotes a shaft, 48 an eccentric sha%%, and 49 a drive section.
Furthernmore, the 0 7 DEC 2004, 16 diffuser ring 37 in this enbodinent is
r ot at abl ediffuser fiag Gi7ris thif embodiinaht idratateble anthaircwnfeatsitiel dirastiomend swyeblni se
direction of the main shaft 26. The shaft 47 is disposed outward of the
di ffuser pitROleddhWideQfide8or &F th@malaghafl2é. direction thereof and supported
on the casing 25, so as to be rotatable about its own axis 5 which is

directed in t hﬁlerﬁghql‘l i?hirsggsteh ng%frd bfGe ditflstS®ig 37 ditecRl in thSra8apent ric
y provide

shaft 48 is eccentrical at one end of” the shaft 47 adjacent to

t he outer peripheral face of the, diffusger ri 37 nd_ i I ihto a
ol e 376, dIGEHRRTEOf AR ShPPUSb P eriaring 28 50 28 WPt Hia Lt sp bR
The drive section 49 is connected to _the other end of the shaft 4{, so as
to rdtatwhiché dirested inthe radial dirgchien afihasiffusgr ﬂ%&%%nﬁé‘-’rﬁcﬁ?"tf‘ﬁ&ﬁ? Bser

34, when the drive section 49 is operated to rotate the shaft 47, the
eccent r i cecahafitalYrovtied stonecad of theshaft §7 adjacent toche ovtar pasiphaisl fase of thej s
transmtted to the diffuser ring 37, so that the diffuser ring 37 as well

as rotatifigfuidd BB 7, Sid g itkaiaohinale Icfaaidddn thesdiffliseo ring B2 do antd bre
| engt hwi se direction of the main shaft 26. Consequently, when the shaft

47 i's rotatedd heRi€ Fhd 5Vd Qbriod NLisEohiddflto iHeNhed endl 5f MeShER 47 s0lds t6 0
the passage side and the one wall 34a approaches the other wall 34b.

Noreover, Whethe shaft 47.

10 In the adjusting mechanism of the diffuser 34, when the drive section 49 is operated
to rotate the shaft 47, the eccentric shaft 48 rotates eccentrically, and the rotation movement
is transmitted to the diffuser ring 37, so that the diffuser ring 37 as well as rotating in the
circumferential direction is also moved in the lengthwise direction of the main shaft 26.
Consequently, when the shaft 47 is rotated in one direction, the diffuser ring 37 is pushed in

15 to the passage side and the one wall 34a approaches the other wall 34b. Moreover, when
rotated in the other direction, this moves in reverse so that the one wall 34a is moved away
from the other wall 34b and returns to the original position.

A fifth embodiment of a turbocompressor and a refrigerating machine according to
the present invention as shown in Fig. 10, will now be described. Components already

20 described for the aforementioned embodiments are denoted by the same reference symbols
and description is omitted.

Fig. 10 shows an adjusting mechanism of the diffuser 34. In the figure, reference

symbol 50 denotes a shaft, 51 an arm section, and 52 a drive section. Furthermore, the



rotated in the other direction, this noves in reverse so that the one

wal | 34a is noved away fromthe other wall 34b and returns to thel 7 0EC 2004
original position. A fifth enbodi ment of a turboconpressor and a
refrigerating machine according to the present invention as shown in

Fig. 10, will now be described. Conponents al ready 20 described for the

af orenenti oned enbodi nents are denoted by the sane reference synbols and
description is omtted. Fig. 10 shows an adjusting nmechani sm of the
diffuser 34. In the figure, reference synbol 50 denotes a shaft, 51 an
arn1sect|mﬁhmmmdg52|atMBbmbo$eﬁmlmmquﬂﬂ¢hﬁhﬂhmg¢wnheh30ﬁmDﬂth0@&117
diffuser ring 37 in this enbodinent is noveable in the | engthw se

di r ect i onghaft Jshasgrbver, SRARE helZ@l gMPERAYESTd B foimiedlontBt betat pgidherabiice.i on
37d is forned on the outer peripheral face. The shaft 50 is di sposed

further out si dfyd AR 1€ bl L Glnd: oliad TrRRRUI R el (i) BRI S

direction of the main d supported on t aS|ng 25 so as to
be5rot abeaboutlts wn axi, s iC |sd rect i n e axia

directi on L‘("hg@ dirgptionspline magh Sha#{g i BR eid&q tgelcals csﬁraéflobo one end
of the shaft 50 so that with rotation of the shaft 50 the tip

swi ngsd  Fofatate albaus its aweekirivhink s diterted dbihe axiet diggstign Pﬁlheémf%ﬁhﬁghz{bn t he
tip end of the armsection 51 and this is neshed with the first helical
gear sect TionarBi7stctiomSt sseadtid st onegendwf Hashabb @ o thabwith fétater of3de shafiel? t he
drive section 52 is operated 10 to rotate the shaft 50, the arm section

51 swi ngSthe &P&nl Bivingg WFDHhéHEhokr§ alse R Nelidal gedr edrioa 5 1disf forraet o thegipZAdvi a
t he second helical gear section 5la and the first helical gear section

37d. Her @ﬁt?é hxﬁr‘?@eoﬁgﬁ S‘i“aflfi Hﬁ@fs rhdsRed \’Wth R M8 peliRRaeErid3tdhe | engt hwi se
direction o e min shaft 26, the force transmtted via the second and

first helical gegrapachia éch%ﬂr?ma&?‘?h%{ﬁ%epg%onse WS tht 3y sk ERSR Rpeldied Ne

| engt hwi se direc nmain sha quent

10 to rotate the shaft 50, the arm section 51 swings, and this swinging is transmitted to the
diffuser ring 37 via the second helical gear section 51a and the first helical gear section 37d.
Here, since the diffuser ring 37 is. only moveable in the lengthwise direction of the main
shaft 26, the force transmitted via the second and first helicgl gear sections 5la and 37d
becomes just a component in the lengthwise direction of the main shaft 26. Consequently,

15  when the shaft 50 is rotated in one direction, the diffuser ring 37 is pushed in to the passage
side and the one wall 34a approaches the other wall 34b. Moreover, when rotated in the
other direction this moves in reverse.so that the one wall 34a is moved away from the other
wall 34b and returns to the original position.

As described above, in the turbocompressor according to the present invention, the

20  linear motion of the shaft is converted directly into rotary motion of the diffuser ring, and
due to the relationship between the groove and the protrusion, the diffuser ring moves in the
axial direction while rotating. Therefore it becomes possible to move the diffuser in the

axial direction using a drive section which performs simple linear motion. As a result, the



15 when the shaft 50 is rotated in one direction, the diffuser ring, 37 i%
pushed in to the passage side and the one wall 34a approaches theqb?ﬂéﬁ 004
wal | 34b. Moreover, when rotated in the other direction this noves in
reverse so that the one wall 34a is noved away fromthe other wall 34b
and returns to the original position. As described above, in the

t ur boconpressor according to the present invention, the 20 |linear notion
of the shaft is converted directly into”%otary notion of the diffuser
ring, and due to the relationship between the groove and the protrusion,
the di f f uggfiber oNEngEhaps niembiersecandeireduced canpareshtovierateforey aed th§ GONSEFHSHER or e
it becones possible to nove the diffuser in the axial direction using a
drive seci,gnfudi TheréBretRé BBedt igHbtainkd hag themédhanismAseld carebainiade corapat,7
DEC 2004 18" nunber of ring shape nenbers can be reduced conpared to
heretofore,, an i ' Jobd [ éhd IR t6hfrediictibh

obt ai ned ¥ﬂéﬁ?q?%Qgﬁ§§ﬁiﬁﬁgﬁ$¢?@E%?“%@%bﬁﬁgﬁﬁhgpfﬁﬁﬁgét, and due to a
decrease in slidjn

g.parts, ener l.osses ca zed, and due to a
reduct i onin the,nyrgerof pafts tigie aﬁﬁr‘%‘" ¢ P%eséwgrl?'gg%wﬁﬁﬁ%?bcessi ng can be
m nim zed. 5 According to the turboconpressor of the se onﬂ. spect, since
the effect of Amrdtagfqihséwrb@wméssaa%? &xFond pspecty SIREe ‘E‘FF E@é&ﬁ'ﬂ%
conbi ned on the outside thereof, then even if the fluid intake flow_rate
i s changediffuser capbé adjnsted, fif assre diffiser is ombinsdanthe outside thegeof, then even if
turboconpressor of the third aspect, by swinging the bar, the diffuser

ring can theeuidMedteifdow Mg i@xhalged, aneptimum diffossreffoctss bbteingdf f user ring
can be noved in the axial 10 direction using a drive section which

performs sinplg ki ﬂﬁ@&op@&ég@& ofAfie thifdaspdct, baRwaddilgthe bai, thd diffuten ringean
above is obtained. According to the turboconpressor of the fourth aspect,

D oL o RSB i U ihigmeblar i (T use
10 direction using a drive section which performs simple linear motion. Asa result an affect
similar to the above is obtained.

According to the turbocompressor of the fourth aspect, by moving the shaft in the
axial direction of the impeller, the diffuser ring is moved in the axial direction. Therefore,
the diffuser ring can be moved in the axial direction using a drive section which performs

15  simple linear motion. As a result, an affect similar to the above is obtained.

According to the turbocompressor of the fifth aspect, by rotating the shaft, the
diffuser ring is moved in the axial direction. Therefore the diffuser can be moved in the
axial direction using a drive section which performs-simple rotary motion. Asa result, an
affect similar to the above is obtained.

20 According to the turbocompressor of the sixth aspect, by rotating the shaft, the
diffuser ring is moved in the axial direction. Therefore the diffuser ring can be moved in the

axial direction using a drive section which performs simply rotary motion. As a result, an

affect similar to the above is obtained.



the diffuser ring can be noved in the axial direction using a drive
section which performs 15 sinple Iinear notion. As a result, an af7d§C 2004
simlar to the above is obtained. According to the turboconpressor of the
fifth aspect, by rotating the shaft, the diffuser ring is noved in the
axial direction. Therefore the diffuser can be noved in the axial
direction using a drive section which rforms sinple rotary notion. As a
result, an affect simlar to the above’is obtained. 20 According to the
turboconpressor of the sixth aspect, by rotating the shaft, the diffuser
ring i s moved Adotdieg mxhalefdgaratotg mechinpndites sventh aepeat f97d8%r ring can be
moved in the axial direction using a drive section which perfornms sinply
rotary mbipgbempessdr fesifdlementionedfaffeatis sbrainkdr Thaveforrefoabevefrigsrativg ai ned.
O7DEC 2004 19 According to the refrigerating nmachine of the seventh
aspect, f,ﬁ)%chhll%rl] o fttigﬁ&fmﬁ@éﬁ@&lizte%mata&ﬁ@@%nﬁlb egeigmehf, erdrgy Saviid, ahdih
Therefore T0r the'retfrigerating machine also, it is possible to-realize
conpact ness of the equi pnent, energy saving, and |low cost. 5 0 7 DEC 2004
20 What %%l aimed is: 1. A turboconpressor with a diffuser provided
around an inpeller periphery with one wall which can approach or
separ@t e fromanother wall and spaced apart therefromw th a passage for
fluid therebetween, conprising a diffuser ring formng said one wall,
arranged so as to be a concentric



circle wwth the surroundi ngs of said inpeller and supported on the
casing, and which can be rotated in the circunferenti al dlrectlon[pngczm4
whi ch can be noved in an axial direction of said inpeller, with a groove
formed on an outer peripheral face at an incline to the axial direction
of said inpeller, a protrusion provided on said casing and fitted into
said groove, a shaft axially supported on said diffuser ring to change

| i near notion of said shaft to rotary mgfion of said diffuser ring, and
a drive section for driving said shaft in a Iengthw se direction. 2. A

t ur boconpr ?Ccordlng to claim1, wherein there is provided a vane

di ffuser d?allty of vanes separated in the circunferentia

di rection, further outside than said diffuser. 3. A turboconpressor with
a diffuser provided around an inpeller periphery with one wall which can
approach or separate fromanother wall and spaced apart therefromwth a
passage for fluid therebetween, conprising: a diffuser ring formng said
one wall, arranged so as to be a concentric circle with the surroundings

of said inpe]ler and su ported on the .casip and _.wii ch can be ved in
o i al G rkcti o of A GHERERTestor R sitseD Bydte SOwg, SR Gy
appr oxi mat e meEpheny Whhrcacfwaihmmht@d approggh dr cersiraty fand asihe walbagdsi ng i n

an axial dir f i t to an outer
| perl pher al sgag’ééd%aﬁ thé@fr&in\im?f“)a% geowrrlﬂrng@%zeﬁaﬁke&?{&e@%gg%I on for
i

e si sal
swi ngi ng anot her @ng fg‘Fcrsré‘i'%j ‘Hﬁ‘l‘“ﬁ FI% APy %ITanéF‘i] &2 @F & be 4 concegine
t ur boconpr essmile withhtte dinfohindiags pf eaiil dagelder cind dupportedpei tler casing, and

which can be rotated in the circumferential direction and which can be moved in an
axial direction of said impeller, with a groove formed on an outer peripheral face at
an incline to the axial direction of said impeller,

a protrusion provided on said casing and fitted into said groove,

a shaft axially supported on said diffuser ring to change linear motion of
said shaft to rotary motion of said diffuser ring, and

a drive section for driving said shaft in a lengthwise direction.

2. A turbocompressor according to claim 1, wherein there is provided a vane diffuser
having a plurality of vanes separated in the circumferential direction, further outside than

said diffuser.

3. A turbocompressor with a diffuser provided around an impeller
periphery with one wall which can approach or separate from another wall and
spaced apart therefrom with a passage for fluid therebetween, comprising:

a diffuser nng forming said one wall, arranged so as 1o be a concentric
circle with the surroundings of said impeller and supported on the casing, and
which can be moved in an axial direction of said impeller,



peri phery with one wall which can approach or separate from another wall
and spaced apart therefromw th a passage for fluid therebetween, (7 0EC 2004
conprising: a diffuser ring formng. said one wall, arranged so as to be a
concentric circle with the surroundings of said inpeller and supported

on the casing, and which can be noved in an axial direction of said

i npel l er, a shaft supported on said2dasing and novable in said axial
direction, a connecting nenber for connecting one end of said shaft and
rotatably couple : , | | i d:aifE n.khi.ng, and
a drive section fg;o Eﬁ%\@ﬂ%ﬂ Hggoﬁﬁg’%éaﬁﬂ‘%? ﬂ-legezilfgﬁp&:%ﬁg?@%%18;&8{1%1@&%?1%\

t ur boconpr e &Yingi ip Enzaxy! %ﬂa%@ﬂ orseidi inpelleir with@naand pRIBESted 10 HeeYigher y

w th one m%krn%\ﬁﬂrﬁﬁaé@@d@&@a%&ﬁuﬁ? riaghagate fromanother wall and

spaced apar refromw th _a passage for f% éherebe ween, conpri sing:

a diffuser ring fardiﬁge%lapéoro%\«énwwotWF aﬁﬁii brrdgsaibayd dyegbicent ri ¢
circle with the surroundings of said inpeller and supported on the
casi ng, and whi ch can ' e ire and
whi ch can be nmoved in d‘g%lg’g%%{ﬁ&g?srog@%l?oan% %?R’%& ﬁunq e l(l;’]isd‘;'ﬂgl't
arranged i nparipkaty avitidione otallowhish cgmiappraadis nseqparatm@omnmowp ad o

sai d casing sﬁiﬂﬁd%ﬁé}ft ﬁ{c?é?rdi‘rﬂ‘uﬁ’ﬁ'ﬂ a bs‘égé fbrﬁ%idjthéﬁgét%erdlcéxﬁﬁﬁél an
eccentric one en g shaft

eccentric shaft se on provjd

and rotatably couﬁl‘éhcufeé T E’tg B ?’Bh’é’f@l r}/aé;‘&%d &9 dr1%pe §aﬁ°8°et5‘ 1% user
ring, and acittieveithehe isonofmmdingsosfasaich imsadied aathatippor@d ok thar dasicgnpndessor
wi th a di ff‘&ﬁﬁ&h?ﬂﬁx%érﬂ@@ed%ﬁ%wl récm?r?!fu‘hs%idi lérphery Wi th one wall

whi ch can approac separate from ano and spaced apart
therefromwth a Iaéééfag@ppaﬁd ) aaldicw&aéﬁém%@ﬁ in é%ﬁﬁ’flﬁ fggtion,

a connecting member for connecting one end of said shaft and rotatably

n

coupled to an outer peripheral side of said diffuser ring, and
a drive section for moving said shaft in said axial direction.

5. A turbocompressor with a diffuser provided around an impeller
periphery with one wall which can approach or separate from another wall and
spaced apart therefrom with a passage for fluid therebetween, comprising: -

a diffuser ring forming said one wall, arranged so as to be a concentric
circle with the surroundings of said impeller and supported on the casing, and
which can be rotated in the circumferential direction and which can be moved in an
axia)] direction of said impeller,

a shaft arranged in a radial direction of said diffuser ring and supported on
said casing and centered on an axis in said radial direction,

an eccentric shafl section provided eccentrically on one end of said shaft
and rotatably coupled to an outer peripheral face side of said diffuser ring, and

a drive section for rotating said shafi.

6. A turbocompressor with a diffuser provided around an impeller
periphery with one wall which can approach or separate from another wall and
spaced apart therefrom with a passage for fluid therebetween, comprising:

a diffuser ring forming said one wall, arranged so as to be a concentric
circle with the surroundings of said impeller and supported on the casing, and
which can only be moved in an axial direction of said impeller, with a first helical
gear section formed on an outer peripheral face,

a shaft supported on said casing and able to rotate about an axis parallel to
an axis of said impeller,

an arm member secured to one end of said shaft, with a second helical gear



a diffuser ring formng said one wall, arranged so as to be a congqpﬁg@zmu
circle wwth the surroundings of said inpeller and supported on th

casing, and which can only be noved in an axial direction of said
inpeller, with a first helical gear section formed on an outer

peri pheral face, a shaft supported on said casing and able to rotate
about an axis parallel to an axis of said inpeller, an arm nmenber
secured to one end of said shaft, with %?second helical gear 0 7 DEC 2004
22 section for nmeshing with said first helical gear section, fornmed on a
tip end, and a drive section for rotating said shaft. 7. Arefrigerating
machi ne conprising: a turboconpressor according to one of claim3, claim
2, claim3, <claim4, claim5 or claim®6; a condenser for condensing and
i quefying g Gas9oBedSid WleEAD First BEGRI p6s eettiby, fomiad dr hermbapt essor; a
metering val ve for reduci.ng.the pressure.of the refrigerant |iquefied by
sai d condenser; aﬁ&”gﬁsﬁvagng?%Bngﬁy Yorm ng heat exchange between
refrigerant reduced in pressure by said nmetering valve and a substance
to be cooled, to cool Salo SHRSARGRCBmPAsiLO! ed. and evaporate and

asify said'refrigerant. D . . .
J Y ‘ g turbocompressor according to one of claim 1, claim 2, claim 3,

claim 4, claim 5 or claim 6;

a condenser for condepsing and liquefying a gaseous refrigerant
compressed by said turbocompressor,

a metering valve for reducing the pressure of the refrigerant liquefied by
said condenser, and

an evaporator for performing beat exchange between refrigerant reduced
in pressﬁre by said metering valve and a substance to be cooled, to cool said
substance to be cooled, and evaporate and gasify said refrigerant.



