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. . _ H G+ PRESSU T
CCNPRESSCR TECHNI CAL FI ELD 5 [0001] The present i nvention relaﬁgngmgg)ﬁﬁﬁz
hlgh pressure done type conpressor conprising a notor using a rare earth

magnet . BACKGROUND ART [0002] Conventional conpressors for a refrigerant

unit 10 incl
conpr essi on
casi ng. The

ude a hi gh-pressure done type conpressor conprising awww
el enrent and a notor for driving the conpression el enent

notor of this high-pressure dome type conpresso’r_rmumllmmm
a high pressure area filled with gas discharged fromthe co
element in the 15 casing. The notor is a do (direct current) notor-driven

comosed of @ ferfite magnet having a oreat | ntrinsic coerci 3Mlmﬂlmﬂlﬂmmlllﬁmllﬂ -

[0003] However, since the ferrite magnet has a 20 relatively litt
magnetic force, a |large permanent magnet is required in order to |ncreas
out put of the notor. Therefore, the rotor is upsized and thus the notor
upsi zed. Consequently, a problemarises that the conpressor is upsized

since the motor is upsi zedr&A-PREESCREABEMBUTPHE ObMPRRSSERPT €SSO .

S E P 2002 -

2 [0004] Then, a high-pressure done type conpressor which

coul d be downsi zed even with high output by using a rare earth magnet
having a great nmagnetic force as a permanent magnet for a rotor of a notor
was proposedTEEHNDCAY. FIELD
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[0001] The present invention relates to a high-pressure
dome type compressor comprising a motor using a rare earth
magnet.

BACKGROUND ART

[0002] Conventional compressors for a refrigerant unit
include a high-pressure dome type compressor comprising a
compression element and a motor for driving the compression
element in a casing. The motor of this high-pressure dome
type compressor is disposed in a high pressure area filled
with gas discharged from the compression element in the
casing. The motor is a dc (direct current) motor driven
under control of an inverter. A permanent magnet of a
rotor of the motor is composed of a ferrite magnet having a
great intrinsic coercive force.

[0003] However, since the ferrite magnet has a
relatively little magnetic force, a large permanent magnet
is required in order to increase output of the motor.
Therefore, the rotor is upsized and thus the motor is
upsized. Consequently, a problem arises that the
compressor 1is upsized since the motor 1is upsized to

increase output of the compressor.

e
i's

25



5 [0005] In the high-pressure done type conpressor, however, tﬁk5r
magnet i s demagneti zed due to heat generated by the notor or corrprgsﬂifiawﬂz1

heat froma refrigerant, thereby degradi ng performance of the notor since
the rare earth magnet used for the rotor of the notor 10 is demagneti zed
Wth a tenperature rise. Also, after a certain limt is exceeded,
irreversi bl e demagneti zati on occurs and the magnetic force is |ost and

t hereby functions of the notor are lost. Furthernore, the rare earth magnet
i s demagneti zed even when an opposing magnetic field is 15 received.
Therefore, when a current flowng in the notor increases, the rare earth
magnet for the rotor is demagnetized by-dgh-opposing magnetic field
generated in a stator of the notor, thereby degradi ng perfornance of the
notor. Thus, a problemarises that a rare earth nagnet 20 cannot be used in
a |l arge-sized high-pressure done type conpressor with high output. Mre

speci i cal | yoo47Pt OF TV NG aﬂ?ﬂ%ﬁ%ﬁé@r@&%@% : otccgﬁf’é&dof nWﬁacﬂas .

hi ghpressure done type conpresso uses a refrigerant an

notor W th gdalehoubiBwhs9bed 2veW 29108 Righeloutpud oy EsPnd002 rire
DI SCLOSURE OF THE | NVENTI ON The present invention preferably provides a

smal | - si zed dairdihr MEREsel eh80Rgt YpyreAPImseost It t Hohtgh agutpuperiafibnbas
stabl e performance wi thout causing irreversible demagnetization in a rare
eart h magnemagwnert \foen a he trear @ fear o toagnets irraseced arecentdiyor . The
present invention also preferably provides a small-sized high-pressure done
type cdnpred99053i t h Hingh bthe puthighi—ghrdsasirst abllemper ftomoeanceomptrhsacr,
causing irreversible demagnetization in a rare earth nmagnet even when used
in a refrighoaievemi tthsi pyre3eartl nageeti dor slemagnstdizesbidigista heah
tenperature when conpressed, It is the object of the, present invention to

subst ant i al [3FGFEY BY afhPeafPtofel iVt at EOBRECEHFL1Br e P8R Y hef 1™ or 2ar t
di sadvant ages Qr. tQ aqpie 8 at Ieaét on§.of t.he Pbove desir Sy [.n Brger to
achi eve the Taroreitent dne\c‘i Sﬁjeggts,egﬁ% &"'s %errov?%%fl%e hiog ppgssu? CGome
type conpressef Lo 1,30 & SO tﬁ%&c&?”? ad A, {0t Oéffeﬁedﬁlh?ébﬁg
the conpression elenent 1 n a casing, the notor being disposed In a hig
pressurge area fhbhggn¥tibea Gasili §chaigas-41om t heseQnpr£5sbON stesven in

t he casing, wherein:
certain 1limit is exceeded, irreversible demagnetization
occurs and the magnetic force is lost and thereby functions
of the motor are lost. Furthermore, the rare earth magnet
is demagnetized even when an opposing magnetic field is
15 received. Therefore, when a current flowing in the motor
increases, the rare earth magnet for the rotor is
demagnetized by an opposing magnetic field generated in a
stator of the motor, thereby degrading performance of the
motor. Thus, a problem arises that a rare earth magnet
20 cannot be used in a large-sized high-pressure dome type
compressor with high output. More specifically, a motor
having a rare earth magnet cannot be used in a high-
pressure dome type compressor which wuses R32 as a

refrigerant and has a motor with a rated output of 1.9 kW

25 or higher.



The nptor has a rated output of 1.9 kWor higher; and 25 S E P 2002 -
4 a rotor of the motor includes a rare earth/iron/boron permazi&GEngﬁggz
having an intrinsic coercive force of 1.7 MM nil or greater. [0009] In e
above hi gh-pressure donme type conpressor, 5 since the rare earth/iron/boron
per manent magnet provided to the rotor of the notor has an intrinsic
coercive force of 1.7 MAVm1 or greater, the permanent magnet is hardly
dermagneti zed and no irreversi bl e demagneti zati on occurs even in the

hi gh- pressure donme type conpressor, which 10 obtains a relatively high
tenperature. Furthernore, the permanent nmagnet is hardly denmagnetized and
no irreversible denmagneti zation occurs in the notor having a rated out put
of 1.9 kWor higher and a relatively strong opposing nmagnetic field

gener at ed r o th 1t well. 15 Therefore, the notor using
the rare 9&3@‘?#@#%%?#%@%&1 gnet has higher output and a smaller
size as wel | agheqireseht ﬂﬁbﬁti&?bfe@érmzﬁﬁoﬁb@sna AmRARYRAHigRptessiE Aontési Ng a
ferrite permanent magnet. Thus, the high-pressure dome type conpressor
provi ded WRehCRMPrepast ovith ighh putpup ovhirdx pag stablg perfmaances withonh gausing

per f or man fo: i.gh uy e e I 0 ble. [0010]
' one. emiiaeruRE See IS b AR B RGO SRR CRECERT, FRGR! &

conpri sesuysél foeamestat ure sensor for detecting a tenperature 25 of the

motor; and ,, r 25 S E P 2002 - 5 . _ _
The present invention also preferably provides a small-sized high-pressure

dome type compressor with high output which has stable performance without
causing irreversible demagnetization in a rare earth magnet even when used in a
refrigerant unit using R32, as a refrigerant, which obtains a high temperature when
compressed.

It is the object of the present invention to substantially overcome or at least
ameliorate one or more of the prior art disadvantages or to achieve at least one of the
above desires.

In order to achieve the aforementioned objects, there is provided a high-
pressure dome type compressor comprising a compression element and a motor for
driving the compression element in a casing, the motor being disposed in a high
pressure area filled with a gas discharged from the compression element in the casing,
wherein:

The motor has a rated output of 1.9 kW or higher; and



first control means for, upon receipt of a signal fromthe terrp?r@tSEﬁ) 2002
sensor, controlling a current to be supplied to the nmotor such hat e

tenperature of the notor beconmes equal to a predeterm ned tenperature or 5
| ower. [0011] In the above high-pressure done type conpressor, the sensor
detects the tenperature of the notor having the rare earth/iron/boron

per manent nmagnet and notifies the tenperature to the first control neans.
This first control 10 nmeans reduces the current to be supplied to the notor
and reduces the nunber of revolutions of the notor when the tenperature of
the notor is higher than the predeterm ned tenperature. Consequently, heat
generated by the notor is reduced and thed4tenperature of the notor |owers.
As a 15 result, demagnetization of the rare earth/iron/boron permnent
magnet provided to the notor is prevented. [0012] In one enbodi nent, the
hi gh- pressure done type conpressor further conprises: current detecting

means for detecting a gurregt 20 flewing in t Jptors, SaeP cocptrogaggaans

for receiving a signal fron1%%e current detecting nmeans and controll'ing a

current to bg,sHRplr6A/b8rbAe PFREALNENEN HAind&N ORRESHHY ERINElC-fisld
generated in the notor becones equal to a predeterm ned 25 strength or

| ess. coercive force of 1.7 MA/m ' or greater.
[0009] In the above high-pressure dome type compressor,
5 since the rare earth/iron/boron permanent magnet provided

to the rotor of the motor has an intrinsic coercive force
of 1.7 MA/m ' or greater, the permanent magnet is hardly
demagnetized and no irreversible demagnetization occurs
even in the high-pressure dome type compressor, which
10 obtains a relatively high temperature. Furthermore, the
permanent magnet is hardly demagnetized and no irreversible
demagnetization occurs in the motor having a rated output
of 1.9 kW or higher and a relatively strong opposing
magnetic field generated in a stator of the motor as well.
15 Therefore, the motor using the rare earth/iron/boron
permanent magnet has higher output and a smaller size as
well as more stable performance than a conventional motor
using a ferrite permanent magnet. Thus, the high-pressure
dome type compressor provided with the motor has high
20 output and a small size and that performance of the high-
pressure dome type compressor becomes stable.
[0010] In one embodiment, the high-pressure dome type
compressor further comprises:
a temperature sensor for detecting a temperature

25 of the motor; and



a 25 SEPZ20p2- 6 [0013] In the above high-pressure done type

conpressor, the current detecting nmeans detects a val ue of thezsysg 12qgaj
Supplied to the notor having the rare earth/iron/boron pernane gﬂg

notifies the value to the second 5 control neans. This second control neans
cal cul ates strength of an opposing magnetic field generated in the notor
based on the value of the current to be supplied to the notor. Wen the
strength of this opposing magnetic field is greater than the predeterm ned
val ue, the second 10 control neans reduces the current to be supplied to
the notor and weakens the strength of the opposing nmagnetic field in the
nmot or. Therefore, demagnetization of the bare earth/iron/boron pernmanent
magnet provided to the notor is prevented. 15 [0014] In one enbodi nent, a
di scharge pi pe for discharging the discharged gas fromthe casing is

di sposed on a side of the notor opposite fromthe conpression el enent.

[0015J In the above high-pF eééﬁ‘f@oﬁorﬁ@aﬁé(p?ofP”\%?%Sﬁs%cegBtsbﬁcg Eﬁ% al

conpression elenment is disposed on one side of e notor and th i schar ge

pi pe is di sppset QHetm%mﬁéﬁﬁtéﬁéesehBQrﬁl&ﬁ&%ﬁﬁ%iﬁ%f_&oﬁﬁ&Q%%ﬁiEW e
conpression el enment passes through the notor disposed in the high pressure
area filled svpdl 1dd s tdi sthar gettgassantl ttient 25hdl stbapgedtfiremdthe the

di scharge pipe to the outside of the 2 5 S E P 2002 casi ng. Therefore,
t he notor i shahot edodryonde dguhar ged gas paredettieamelme dd e rregwetriatatrieon oaf
the rare earth/iron/boron permanent magnet provided to the notor is
prevented. 5.9W®M6] I n one enbodi ment, a discharge pipe is conmunicated

wi th the high &iessure area between the conpression el enent and the notor,

whi l e the gabO%ftLkhar g Fhemabraec drsiedyiessuice e ph¥Bes CORPEEEIFOZ pat h
2 0rank shellandl s diachar ged Lo Lhe g UeSaU e atee 2R 10, pide
DO PSS Sy SRR NAG SMRESRAT, £AGh e HLRE0ET S ORI NGe
di scharged to.fherhi@he PEESEHECFREER BBntRB1ShdEnel, tHRis first control
10 means reduces the current to be supplied to the motor and
reduces the number of revolutions of the motor when the
temperature of the motor is higher than the predetermined
temperature. Consequently, heat generated by the motor is
reduced and the temperature of the motor lowers. As a
15 result, demagnetization of +the rare earth/iron/boron
permanent magnet provided to the motor is prevented.
[0012] In one embodiment, the high-pressure dome type
compressor further comprises:
current detecting means for detecting a current
20 flowing in the motor;
second control means for receiving a signal from
the current detecting means and controlling a current to be
supplied to the motor such that an opposing magnetic field

generated in the motor becomes equal to a predetermined

25 strength or less.



15 notor opposite fromthe conpression el enent, the discharged gas passes
through the notor and is discharged fromthe di scharge pipe t he out si de
©f the casing. Therefore, the notor is cooled by the discharggbsgéﬁzﬁnggaz
t hereby demagneti zation of the rare earth/iron/boron permanent 20 magne
provided to the notor is prevented. [0018] In one enbodi nent, the permanent
magnet for the rotor of the notor is coated wwth alumnium [0019] In the
above hi gh-pressure done type conpressor, since the permanent magnet for
the rotor of the notor is 25 coated with alumnium the pernmanent nagnet
does not becone ,. 25 SEP 2002 8 rusty even in the high pressure
area of the high-pressure done type conpreéssor having a relatively high
tenperature. Since the refrigerant gas does not flow into the pernanent
magnet, deterioration by the refrigerant is also prevented. 5 Further, when
t he hi gh-pressure done type conpressor is used for a refrigerant unit using
R32 as a refriggamgnt, trhe gy n@nerd ARGAShréSsiitt abhackepdycdherdBlodue
to the alum niumcoating. Therefore, perfornmance of the notor is nmintained
and perfor mite QGurdenthiddtquteissmedosredéypetdOacoapuessd re a®sSrent
stable. [0020] In one enbodinent, a refrigerant unit conprises the

hi gh- pr essur euggis eldy peoc oblpe essdroof Havengr esbet raventeantlanirasBsoRI2 as
a refrigerant. [0021] In the above refrigerant unit, even though R32, 15
whi ch i s conpessea¢ntn magnkitghapdeseel el dotre thepe vedisr e§sor thad stgends a
hi gh tenperature, i.s used as the refrigerant, the rare earth/iron/ boron

per manert na§RECTOL t Bearst-or preiitdeda@hi SHFRr &edne dREcH pees

conpressor is hardly de netized since this high- ssure 20 done type
ot essor | SRR RedSE T cpBPasThfe TASHAL Hao LhELinIde e A ST, e

ouPUL u5 vellossS. STARLE 08T [RETTAGe, A%, Uk ph Lo BRI 0%,
wel | as stablgpefd g rancy, JhushePedd ABIEC 02T s oPpodintg® fadnddP2
field is greater than the predetermined value, the second
10 control means reduces the current to be supplied to the
motor and weakens the strength of the opposing magnetic
field in the motor. Therefore, demagnetization of the rare
earth/iron/boron permanent magnet provided to the motor is
prevented.
15 [0014] In one embodiment, a discharge pipe for
discharging the discharged gas from the casing is disposed

on a side of the motor opposite from the compression

element.
[0015] In the above high-pressure dome type compressor,
20 since the compression element is disposed on one side of

the motor and the discharge pipe is disposed on the other
side, the discharged gas compressed by the compression
element passes through the motor disposed in the high
pressure area filled with this discharged gas and then

25 discharged from the discharge pipe to the outside of the



- g refrigerant unit provided with the high-pressure done typeZébéHEE%QﬂﬂZ
becones stable. BRI EF DESCRI PTION OF THE DRAWNGS 5 [0022] Fig. 1 is a

schemati ¢ vi ew showi ng a hi ghpressure done type conpressor according to an
enbodi ment of the invention; [0023] Fig. 2 is a detailed cross sectional
view showi ng the inside of a casing of the high-pressure done type 10
conpressor shown in Fig. 1; [0424] Fig. 3 is a perspective view show ng a
rotor of a notor provided to the high-pressure done type conpressor shown
in Fig. 2; [0025] Fig. 4 is a cross sectional view show ng a highl5
pressure donme type conpressor according to anot her enbodi ment of the

i nvention; and [0026] Fig. 5 shows a refrijgerant unit copmrising the

hi gh- pressure donme type conpressor shown in Fig. 1. 20 BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON [ 0027] The present invention will be described
below in detail with reference to enbodi mrents shown in the draw ngs. [0028]

Fig. 11
atgordih; ?oéggfggﬁgggﬁt%gggggvgn fbﬁm5gﬁpr§%s CﬁbEESSQ$yE§O Qﬂg&ﬁé&%kd
conpressor %é ‘and 2 5t%g%e%yzoo2deﬁQgHE9Y%gEgoﬂﬁth 3ECOMIESSi 05y

element 3 and a DC notor 5 driving the conpression elenent 3 via a cran

shaft 4 in aggREhYrén/BOLSn "BEPhaReht HaIRRILH IV RIH Ho PERESHLE 02T 93 6
filled with a di scharged gas conpressed by the 5 conpression elenment 3 in

the casing 2pré&®rBédThe hi gh-pressure done type conpressor 1 is also
provided with a suction pipe 7 communi cated with the conpression el enent 3
and a dbscha(gel¢}pe 8Inonmame catembodimente high priessiamgeareaqipks shean
|nIF|g. > tleﬁmunicated with the high pressure area between the
compression element and the motor, while the gas discharged
from the compression element passes through a path in a
crank shaft and is discharged to the high pressure area on
10 a side of the motor opposite from the compression element.
[0017] In the above high-pressure dome type compressor,
after the discharged gas from the compression element
passes through the path in the «c¢rank shaft and is
discharged to the high pressure area on the side of the
15 motor opposite from the compression element, the discharged
gas passes through the motor and is discharged from the
discharge pipe to the outside of the casing. Therefore,
the motor is cooled by the discharged gas and thereby
demagnetization of the rare earth/iron/boron permanent
20 magnet provided to the motor is prevented.
[0018] In one embodiment, the permanent magnet for the
rotor of the motor is coated with aluminium.
[0019] In the above high-pressure dome type compressor,

since the permanent magnet for the rotor of the motor is

25 coated with aluminium, the permanent magnet does not become



10 hi,gh-pressure donme type conpressor 1 is successively conneckﬁg é@ﬂﬁ
four-way switching valve 31, outdoor heat exchanger 32, expansi aﬂﬂﬂﬂn

33 and i ndoor heat exchanger 34 to constitute a refrigerant unit 36
according to the present invention. This refrigerant unit 36 uses 15 R32 as
-a refrigerant. [0030] Furthernore, the high-pressure done type conpressor 1
has an inverter 10 as first and second control neans for controlling a
current to be supplied to the notor 5. This inverter 10 is conposed of an
inverter unit 12 and 20 a control unit 13. The inverter unit 12 converts

i nput power froman ac power supply 17 to do power in response to a conmmand
fromthe control unit 13 and then convert8 40 a signal having a
predeterm ned duty factor in a predeterm ned frequency and outputs the
signal. The 25 control unit 13 receives output froma tenperature sensor
25 S EP 2002 -11 15 for detecting a tenperature of the discharge pipe 8
and control s, pubyEHr KaNteHd M dlepkBY8LLET ARkt S thOO0RIhEhde gu}‘gé a
detail ed cross sectional view show ng the inside of the casing o? t he

hi gh- pr essurdsoneypy PeopeeRBbes safvihg ROrtd 0nsi W Ngi detsapBrhvieti ons
as those shown in Fig. 1 are designateg by the sane reference nunerals. The
hi gh- pr essurdimtonet iy peeCoipeesndr ghs plo@s gt of 1w ointainthe 3pagmanent
conpression elenment and a nmotor 5 driving the scroll unit 3 via a crank
shaft 4 in Itadrwt cadd ey i rdticn noy othé refdigeoartd is alboghrpvessade
area 6 filled with a discharged gas conpressed in the scroll unit 3. [0032]
The scrdl | EtleLs #bepostle ofhlglipaarsitre| HoBg afP@ taemPinessear ok 3b.
The turning scroll 3b is 15 connected, to the crank shaft 4 w thout being

co-axi al w t4thetVem FebF 1 IPEaR} apRiSnasind. R¥ pag ha 2qefbi9ghaREngthe

di schar ged dinth |1, uni th Ll unit 3.t
el ow 1t he. TSR pREdRasd 15 TRte B bHkkefatt 4100 Hgbde T nolbr 5
i d of a cylindri t i xed_t k shaft 4 and
Stator ob diinaBuEt "EoafEhal D fhe PRl ok (hRRBERMOS M b E5F B,

5b. In the Hﬁfﬁté%he@saﬁaow%ﬂﬁaﬂﬂdﬁcélofOHBeDEQB%%§4§%§GH§{dome tygﬁ

earth/iron/boron permanent fragnets 25, 25, 25, 25Tar provi ded at
angl e 10§ 90 domPEeds Ot Ned sk Al 1, a
[0020] In one embodiment, a refrigerant unit comprises
the high-pressure dome type compressor: of the present
invention and uses R32 as a refrigerant.
[0021] In the above refrigerant unit, even though R32,
15 which is compressed in the high-pressure dome type
compressor and obtains a high temperature, is used as the
refrigerant, the rare earth/iron/boron permanent magnet of
the motor provided to this high-pressure dome type
compressor is hardly demagnetized since this high-pressure
20 dome type compressor is provided. Therefore, the motor has
a small size and high output as well as stable performance.
As a result, the high-pressure dome type compressor
provided with the motor has a small size and high output as

well as stable performance. Thus, performance of the




25 S EP 2002 -12 shaft hole 24 to which the crank shaft is inserted. The
rare earth/iron/boron permanent magnet 25 has an intrinsic coerciyve force
bf 1.7 MM ni 1 or greater. The notor having the rare earth/i ron/tg)ﬁoﬁEP 2002
per manent magnet 25 has a smaller 5 size and hi gher output than a
conventional notor having a ferrite nmagnet and has a rated output of 1.9 kW
or higher. It is noted that the surface of the rare earth/iron/boron

per mmnent magnet 25 is coated with alum nium [0034] As shown in Fig. 2, a
suction pipe 7 which is 10 comuni cated with the scroll unit 3 and gui des a
refrigerant froma evaporator is provided on the top of casing 2. A

di scharge pipe 8 which is communi cated w th-t he hi gh pressure area 6 and

di scharges the discharged gas to a condenser is provided on the |left side
of the casing 15 2. Furthernore, a termnal 26 for supplying drive current
fromthe inverter 10 in Fig. 1 to the notor 5 is disposed on the right side
of the casin ; i h | e YR S a i ng
fo the above st tarion e Paerbr 10" choun 20 T R FrSurT soms ed®
predeterninegoﬁFg@ggbrtgebgﬁegngggbﬁeand the motor 5 rotates the crank
shaft 4. Then, the turning scroll 3b connected to the crank shaft 4 is
rotated wi thout being co-axial with the crank shaft 4 and the scroll unit 3
performnms conpression operation. That is, a refrigerant gas 25 which
conposed of BR2EENODEGOROPTION oDF t THE eDREYAINGDr to the .. 2 5 SEP 2002
-13 scroll unit 3 through the suction pipe 7 is conpressed in the scrol

unit 3 and dil80R3l ged Fhgeugh t he pat hsellehatihe viewk sihewing ta deldw t he
motor 5. As shown in Fig. 2, this discharged gas discharged to bel ow the
notor 5 i s SPYPSEHARGERMEr &PE FOTPRASFHEiFFEF Hinghdedloremirdinant Qe
of the casing,2 hbetween the nmotor 5 and the scroll unit 3 to the condenser.
At this ti metPEsiBHERAIBY arrow A the di scharged gas passes between the

notor 5 and ' 2 and between rofaqr .5a and stator ,5b of the notor 5. 10
Consequent | y?aﬁhgqrmt _o?lg'i &Solaeéitag:x?ﬁﬁﬁecﬁd%rsocsﬁ’arsgeecd:Jgoa{%al. Vrhet esf}b(?"%l_,ng
o the rotor tBS oF The notor ®5 G4 RAP bt ai 1 an ASAoPECETy ) gRone TS
t enper apur e, cbLhpraB4BSt Shal® ﬁﬁr@hg_dqqagnetized. As a result, performance

15 of the notor 5 is maintained and perfornmance of the highpressure done
type conpresgopn2lbecomeg.sBaklsea perspective view showing a rotor of a
motor provided to the high-pressure dome type compressor
shown in Fig. 2;
[0025] Fig. 4 is a cross sectional view showing a high-
15 pressure dome type compressor according to another
embodiment of the invention; and

[0026] Fig. 5 shows a refrigerant unit copmrising the

high-pressure dome type compressor shown in Fig. 1.

20 BEST MODE FOR CARRYING OUT THE INVENTION
[0027] The present invention will be described below in
detail with reference to embodiments shown in the drawings.
[0028] Fig. 1 1is a schematic view showing a high-
pressure dome type compressor according to the present

25 invention. This high-pressure dome type compressor 1 is



[ 0036] When the high-pressure done type conpressor 1 is continuously
operated for a long tine, the notor 5 may be heated and the terrpzrgtaggcpm
:become equal to a 20 predeterm ned tenperature or higher. In thi ) 2
tenperature sensor 15 provided to the discharge pipe 8 showmn in Fig. 1
.detects the tenperature rise of the notor 5 by detecting the tenperature
rise of the discharged gas and sends a signal to the control unit 13 of the
inverter 10. 25 The control unit 13 receiving the signal fromthe r 25
S E P 2002 -14 tenperature sensor 15 perfornms drooping control to reduce
out put current of the inverter unit 12, thereby reducing the nunber of
revolutions of the nmotor 5. Then, when haat- generated by the notor 5 is
reduced and the tenperature 5 detected by the tenperature sensor 15 | owers
to the predeterm ned tenperature, the control unit 13 recovers the output
of the inverter unit 12 to a normal value. Thus, heat generated by the
motor 5 is raduged PyyEeRt 1P bbgrassibhedidelde SUPRLA ed tioct B HoRt 0 5
such that a 10 tenperature of the notor 5 does not exceed a predeterm ned

t enper at ur e IAIMP G Hd 0o AESBONE L ZERENENAT Fehell HrianMdihfitespert 40 a
tenperature of the rare earth/iron/boron permanent magnet 25. As a result,
since the ra=sieay th/ i mMi/shatcrdo ey NN el spegnet iR 5a | Bidiar it ys sier@gaceéa zed
15 and is not in a tenperature range causing irreversible demagneti zati on,
performance @©f fhkledt owikhbecanedistchbirgedThugas pecbopransedof Hyhe the

hi gh- pressure done type conpressor 1 provided with this notor 5 becones

st abl .5 [ 00FmAiess iagi cleentdrits hiigh-reszagindglche type 20 conpressor 1 is
provided in a refrigerant unit 36 using R32 as a refrigerant, a discharged
gas conposed @232 wiieh higktpFresderl AAMenhEYBEr SIOMPERISECY dndlF i #led in

t he high pressure area .§_has a higher tenperature than.in,a case where, for
exarrp: g, pCF@IiCi:J%d&‘{)f I c&r bé I Pt h@q%ekewscﬁgmﬁgélﬁaﬁgda. W&B}ﬁvefﬂ?f’onal

refrigerantCJ}%%%ggfogigfgmépg 3 %Aﬁzg5d§sgh§r§80%ipe 8 communicated

with the high pressure area. As shown in Fig. 5, this
10 high-pressure dome type compressor 1 1is successively
connected to a four-way switching valve 31, outdoor heat
exchanger 32, expansion mechanism 33 and indoor heat

exchanger 34 to constitute a refrigerant unit 36 according

to the present invention. This refrigerant unit 36 uses
15 R32 as a refrigerant.
{0030] Furthermore, the high-pressure dome type

compressor 1 has an inverter 10 as first and second control
means for controlling a current to be supplied to the motor
5. This inverter 10 is composed of an inverter unit 12 and
20 a control unit 13. The inverter unit 12 converts input
power from an ac power supply 17 to dc power in response to
a command from the control unit 13 and then converts to a
signal having a predetermined duty factor in a
predetermined frequency and outputs the signal. The

25 control unit 13 receives output from a temperature sensor



-15 tenperature of the notor 5 is controlled by the inverter unit 10 not to
be hitgher than a predeterm ned tenperature in this high-pressur one ty
‘conpressor 1, the rare earth/iron/boron permanent nmagnet 25 pro§§e$lEIP)20[]2
this nmotor 5 5 is hardly demagneti zed. Therefore, performance of the notor
-5 becones stable, thereby resulting in stable performance of the

hi gh- pressure done type conpressor 1. [0038] In addition, the high pressure
area 6 filled with the di scharged gas conposed of R32 as a refrigerant has
the 10 high tenperature and further has a small anount of water content.
However, since the surface of the rare earth/iron/boron permanent nmagnet 25
is coated with alum nium the nmagnet is-nat-attacked by the R32 and hardly
beconmes rusty. Therefore, performance of the nmotor 5 15 becones stable.

[ 0039] Furthernore, due to control by the control unit 13 of the inverter
20, an opposing negnetic field equals to or greater than a predeterm ned

strength obtp neg Taem gy degRansihlena cchar ! Al dddld S3eet ! ggn

opposi ng 20 nagnetic are earth/iron boron magnet 25

is not gener@fd-diks thgmiet Qirpdhof eLdie @f?éqnéert?@@tuﬁf—t ipe control unit

13 receives a value of current to be supplied fromthe Inverter unit 12 to
the motor 5 pouBrpl culies stiengtleohilba epposi aacnmeﬂsnl ¢iklekHoly@nhe 25

generated by this current in the stator 5b of the notor
the inside of the casing 2 of the hlgh—pressure dome type
5 compressor 1. Portions having the same functions as those
shown in Fig. 1 are designated by the same reference
numerals. The high-pressure dome type compressor is
provided a scroll unit 3 as a compression element and a
motor 5 driving the scroll unit 3 via a crank shaft 4 in

10 the casing 2. This motor 5 is disposed in a high pressure
area 6 filled with a discharged gas compressed in the
scroll unit 3.

[0032] The scroll unit 3 is composed of a fixed scroll
3a and a turning scroll 3b. The turning scroll 3b is

15 connected to the crank shaft 4 without being co-axial with
the center of the crank shaft 4. A path 21 for guiding a
discharged gas compressed in the scroll unit 3 from th=
scroll unit 3 to below the motor 5 is provided in this
crank shaft 4.

20 [0033] The motor 5 is composed of a cylindrical rotor 5a
fixed to the crank shaft 4 and a stator 5b disposed in the
vicinity of a peripheral surface of this rotor 5b. In the
rotor 5a, as shown in Fig. 3, four plate-like rare

earth/iron/boron permanent magnets 25, 25, 25, 25 are

25 provided at an angle of 90° to each other surrounding a



25 S EP2002 - 16 If the current to be supplied to the notor 5 exceeds
the predeterm ned quantity and the opposing magnetic field of t@Ss&EPrZBBZ
txceeds the predeterm ned strength, the control unit 13 controls outpu
current fromthe inverter 5 unit 12 and weakens the opposing nmagnetic field
in the stator 5b of the notor to the predeterm ned strength. Thus, since

t he opposing magnetic field in the stator 5b of the notor does not exceed
the predeterm ned strength by controlling the inverter 10 and t hereby
demagneti zation of 10 the permanent nagnet of the notor 5 is prevented,
performance of this notor 5 becones stable and no irreversible
demagneti zati on occurs. Thus, performanceldf the hi gh-pressure done type
conpressor 1 provided with this notor 5 beconmes stable. 15 [0040] Thus,
since the high-pressure done type conpressor 1 can obtain stable
performance even when a refrigerant conposed of R32 is conpressed, a
refrigerant gnatt3GoWai chy PSS tHHS B SRk PERITH € SIONRsEYRRICONARSSOr
1 and uses the refrigerant conposed of R32 can 20 obtain stable freezing
performance. r§004ékrEhgirénybodonr peymaeehitonagndteve shawsngna iHtgipiLEssur e
done type conpressor according to another enbodi nent. Portions having the
sanme functi oosensiv@ofercé bife Ipdr tNANs ‘ofort herdéayhr pr eShar modomre Hawpag
conpressor 25 shown in Fig. 2 are designated by the sane reference 11
-17 2 5 S E theovarauserthéiron/bonpghppressent negpetyRd daspresswllin s a
| ong-si deways type scroll conpressor, in which a major axis is disposed in
a hori zont al SH7¢ eePdofigher CWUEIE aBhan c anpsiadsistt isinal reeEpgehantingnia

using R32 as_a 5,refrigerant. This high-pressure do ype . conpressqor 1
houses a scrB?Frh]['u?tm%,gn‘égcﬁﬁﬁk%?ﬁafat grﬁf’“? ?}F?R}i“?\gg?hﬁsgsc]ﬁqolqr gﬂiq e¥ -and
a notor 5 fof_roetat] he. crapk shatf in sing. 2. Th tor S
di sposed in ]:'it h?éh%p?&%%utrel}aa%r ggeGSﬁl‘rltffaég W hglgedffg(lfﬁare&er&h as T¥mredsed

0 the 10 Schebhaibht faghO042h FUrLDRLER!G1ch"E1bhoRsBResSUe, dome type

conpressor 1 conprises e sanme I nverter (not as shown in Fig. 1.

This invertefobsq onPogsd s@bovan iMVEHer HNi b andhCiuK I ghipdnit . wilhencand rol
unit is connected to a 15 tenperature sensor (not shown) provided to a

di scharge pi pemBuandatedt r elixhout phe cueetentl fnoamt he3i nvaid er gundes Om t he
ot her hand, the inverter unit changes current froman ac power supply (not
shown) basedrefir agepamand domonat leeragpontatolr unst pardisiqubl ops tthwe topreft to
the notor 5. 20 [0043] A stator 5a of the nmotor 5 is provided with a rare
eart h/ i ron/ beadhnPerrandhnt dhkaghargendirshobnyhdsd the rammbpdcatedentitie
force of the germanent magnet is 1.7 MW m1l orP%reater. This rare

eart h/ i r on/ bBRBNPERNREESE Sy fdied £ T et SFRAr gPANtRrUAISSRET 986t 935

becomre rUStyto a condenser is provided on the left side of the casing
15 2. Furthermore, a terminal 26 for supplying drive current
from the inverter 10 in Fig. 1 to the motor 5 is disposed

on the right side of the casing 2.
[0035] In the high-pressure dome type compressor
according to the above constitution, the inverter 10 shown
20 in Fig. 1 supplies predetermined current to the motor 5 and
the motor 5 rotates the crank shaft 4. Then, the turning
scroll 3b connected to the crank shaft 4 is rotated without
being co-axial with the crank shaft 4 and the scroll unit 3
performs compression operation. That is, a refrigerant gas

25 which composed of R32 and guided from the evaporator to the



25 in arelatively humd high pressure area 6 which is filled ,~25SE
P 2002 -18 with a discharged gas and has a high tenperature ar%5n§tEP02982
attacked by R32. The rated output of the nmotor 5is 1.9 kWor er.

[0044] The R32 as a refrigerant guided froman 5 evaporator via a suction
pipe 7 provided on the left side of the casing 2 is guided to and
conpressed in the scroll unit 3 and then discharged to the high pressure
area 6, in which the notor 5 is disposed. This discharged gas passes
between the notor 5 and casing 2 and between the rotor 5a 10 and stator 5b
of the motor 5, as shown by arrow B, guided to the right side in the casing
2 and discharged to a condenser via a disdcharge pipe 8. At this tinme, since
the notor 5 is cooled by the discharged gas, the rare earth/iron/ boron

per manent magnet provided to this notor 5 15 is hardly demagneti zed. [0045]
Furthernore, the inverter (not shown) provided to this high-pressure done

type conmpresgorqofl rgLeLves t%r?# Al tid O%EPfoﬁeE?SEat#rfs Ségrlﬁ%%s%&i Eg.t es

a tenperature o t he not or contro curre to be sup to t

motor 5 20 such $ed11 henienpessd Ui eshat 84 MBhPEughdERE Egthbgqorﬂﬁ equaal
to a predeterm ned tenperature or higher. Therefore, in this high-pressure

dome type cargHmissehaft uhecg avelear thel mptdwordn prsMahewn NMagneigpreyi ded
to the notor 5 is hardly demagneti zed and t hereby performance of the notor
this discharged gas discharged to below the motor 5 is
5 discharged from a discharge pipe 8 disposed on the left
side of the casing 2 between the motor 5 and the scroll
unit 3 to the condenser. At this time, as shown by arrow
A, the discharged gas passes between the motor 5 and casing
2 and between rotor 5a and stator 5b of the motor 5.
10 Consequently, the motor 5 is cooled by the discharged gas.
Therefore, since the rare earth/iron/boron permanent
magnets 25, 25, 25, 25 provided to the rotor 5a of the
motor 5 do not obtain an abnormally high temperature, the
magnets are hardly demagnetized. As a result, performance
15 of the motor 5 is maintained and performance of the high-
pressure dome type compressor 1 becomes stable.
[0036] When the high-pressure dome type compressor 1 is
continuously operated for a long time, the motor 5 may be
heated and the temperature may become equal to a
20 predetermined temperature or higher. In this case, the
temperature sensor 15 provided to the discharge pipe 8
shown in Fig. 1 detects the temperature rise of the motor 5
by detecting the temperature rise of the discharged gas and
sends a signal to the control unit 13 of the inverter 10.

25 The control unit 13 receiving the signal from the



2 5 sEP z~p~ - 19 5 becones stable even though R32, which obta g@EP 2002
tenperature as a discharged gas, is used as a refrigerant. (O

Yurthernore, the inverter receives output froma current sensor (not shown)
provided in the inverter unit 5 and cal cul ates strength of an opposing
-magnetic field to be generated in the stator of the notor 5 based on this
out put value. Thus, the inverter controls current to be supplied to the
notor 5 such that this strength of the opposing nagnetic field does not
beconme equal to a predeterm ned 10 value or greater. Therefore, although
this notor has a relatively high rated output and the opposi ng nagnetic
field generated in the stator of the notdrd+s relatively strong, the rare
earth/iron/boron permanent nmagnet provided to this notor 5 is hardly
dermagneti zed and perfornmance of 15 the notor 5 beconmes stable. As a result,
t he hi gh-pressure done type conpressor 1 provided with this notor 5 has a

smal | size q%%mgﬁggﬁgg%pgéngérmﬁki rf&@@éedESBEEégﬁQﬁﬁﬂn&ﬁp4ﬁ+ PG e

per f or mance -pressure do type conpr 1 1's stable even when

the R32 refriges@nt cuerdftCUPr eagednvertaly | geiant 2uni thdséng tReucing
hi gh- pressure done type conpressor 1 as a conpressor can obtain stable

freezi ng pertfips mgber (0848 vbonutthend P prias sisieoKlofe tyRen cowpeasseatl of
t he above enbodi nent, the tenperature sensor 15 provided to 25 the

di scharge pigendrafeedcby ttieet ewperat fir e sofrédieced , anda thé SehpRra@dze 20
discha;ged gas and estimates the tenperature of the nmotor 5 fromthis

t enper at ur e @gtedieedi skhar e ghempenatuhe t sepspat ulé sénwersmayobethe

di sposed in the casing 2 to directly detect the tenperature of the notor 5.
5 [0049] ThePhiotesnpredi bemperathbehi fheprestupe HBHE Lyp&ecoNpressbe 1

of the above enbodi nent has,the rated qutput of 1.9 kW but fhe notor may
have a rat ed®dRpht O5f P kW%?éﬁ¥gH€F% 00569 ®h&Ra> eYi‘?i‘H?'r r odPHSron

per manent net of the,1 tqr, 5 provided.to the high-pressure.done type
conpressorn?g%%% FﬁgefﬁF?gngth%E%r@?g%rfgrég of° .Cféabﬁi??ngﬁ?l?ﬁ%grgre

eart /i r on/ baopeRer MBYenbe TGRSh: DaYT NGoAN:hB! rhOEbE °8eTClKR fRhge Ofh 1.7
m 1l or greater may be used.

10 temperature of the motor 5 does not exceed a predetermined
temperature obtained from a demagnetizing characteristic
with respect to a temperature of the rare earth/iron/boron
permanent magnet 25. As a result, since the rare
earth/iron/boron permanent magnet 25 is hardly demagnetized

15 and is not in a temperature range causing irreversible
demagnetization, performance of the motor 5 becomes stable.
Thus, performance of the high-pressure dome type compressor
1 provided with this motor 5 becomes stable.

[0037] Also, since this high-pressure dome type

20 compressor 1 is provided in a refrigerant unit 36 using R32
as a refrigerant, a discharged gas composed of R32 which is
compressed in the scroll unit 3 and filled in the high
pressure area 6 has a higher temperature than in a case

where, for example, CFC (chlorofluorocarbon) or the like is

25 used as a. conventional refrigerant. However, since the



[0051£ The hi gh-pressure done type conpressor 1 of the 15 above enbodi nent
is a Scroll type conpressor having the scroll unit 3 as a conpression

‘el ement, but other types such as a swing type conpressor provia@ S\EPQ@UZ
swng unit as a conpression element or the |like may be used. [0052] The

‘hi gh- pressure done type conpressor 1 of the 20 above enbodi nent uses an
inverter 10, but other control neans such as a vol tage droopi ng control
device, over current relay or the |ike may be used. 25 S EP 2002 -21
CLAIMS: 1. A high-pressure done type conpressor conprising a conpression

el ement and a notor for driving the conpression elenment in a casing, the
not or bei ng disposed in a high pressure -at®a filled wth a gas di scharged
fromthe conpression elenment in the casing, wherein: the notor has a rated
output of 1.9 kWor higher; and a rotor of the notor includes a rare
earth/iron/boron permanent nmagnet having an intrinsic coercive force of 1.7

MV rrio -1 or;g@ga&sm%- oee il IRoRLES SAIr €5 AU th YR8 LLMHY E$RAN AR NI

to claim1, her conprising: a tenperature sensor for detecting a

tenperature ghithe om{er ; tandefl iighGONEHH HepredkeerniPRR aGdtatird
signal fromthe tenperature sensor, controlling a current to be supplied to

the notor sudgh ttiaist he gremersaiutee dbmkhet pié orcdigu@morequal thea rare
predet erm ned tenperature or | ower. 25 S EP 2002 -22
earth/iron/boron permanent magnet 25 provided to this motor
5 5 is hardly demagnetized. Therefore, performance of the
motor 5 becomes stable, thereby resulting in stable
performance of the high-pressure dome type compressor 1.
[0038] In addition, the high pressure area © filled with
the discharged gas composed of R32 as a refrigerant has the
10 high temperature and further has a small amount of water
content. However, since the surface of the rare

earth/iron/boron permanent magnet 25 is coated with

aluminium, the magnet is not attacked by the R32 and hardly

becomes rusty. Therefore, performance of the motor 5
15 becomes stable.
[0039] Furthermore, due to control by the control unit

13 of the inverter 10, an opposing magnetic field equals to
or greater than a predetermined strength obtained from a
demagnetizing characteristic with respect to an opposing
20 magnetic field in the rare earth/iron/boron permanent
magnet 25 is not generated in the stator 5b of the motor 5.
That is, the control unit 13 receives a value of current to
be supplied from the inverter unit 12 to the motor 5 and
calculates strength of the opposing magnetic field to be

25 generated by this current in the stator 5b of the motor 5.



3. The hi gh-pressure done type conpressor according to claim1, further
.conmpri sing: current detecting neans for detecting a current flowing in the
mot or; second control neans for receiving a signal fromthe curygn
detecting neans and controlling a current to be supplied to thézﬁbS%ipsznmz
that an opposing magnetic field generated in the notor becones equal to a
predeterm ned strength or less. 4. The hi gh-pressure done type conpressor
according to claim1l1, wherein a discharge pipe for discharging the

di scharged gas fromthe casing is disposed on a side of the notor opposite
fromthe conpression el enent. 25 S EP 2002 -23 5. The hi gh-pressure
done type conpressor according to claimly,gwherein a discharge pipe is
comuni cated with the high pressure area between the conpression el ement
and the notor, while the gas discharged fromthe conpression el ement passes
t hrough a path in a crank shaft and is discharged to the hi gh pressure area

id f f .. 6. Th
P gh- pr essurb dORE. 193 Ronpr e85 HEEIAna Y oL aF aMAERE whet & sedhothe
per manent @eéé’fmﬂl‘é?d gh?ht@:cyt NG dTOL 0L 55888§h§dm\’¥gtn%tq.ld'm}féf&n of A
gh-pressur e done

refrlgerant conprisSin conpresso
the stator b5b exceeds the predetermined strength, the

control unit 13 controls output current from the inverter
5 unit 12 and weakens the opposing magnetic field in the
stator 5b of the motor to the predetermined strength.
Thus, since the opposing magnetic field in the stator 5b of
the motor does not exceed the predetermined strength by
controlling the inverter 10 and thereby demagnetization of

10 the permanent magnet of the motor 5 1is prevented,
performance of this motor 5 becomes stable and no
irreversible demagnetization occurs. Thus, performance of
the high-pressure dome type compressor 1 provided with this
motor 5 becomes stable.

15 [0040] Thus, since the high-pressure dome type
compressor 1 can obtain stable performance even when a
refrigerant composed of R32 is compressed, a refrigerant
unit 36 which comprises this high-pressure dome type
compressor 1 and uses the refrigerant composed of R32 can

20 obtain stable freezing performance.

[0041] Fig. 4 is a cross sectional view showing a high-
pressure dome type compressor according to another
embodiment. Portions having the same functions as those of
the portions of the high-pressure dome type compressor

25 shown in Fig. 2 are designated by the same reference



according to claiml1 and using R32 as a refrigerant. .A{.A A .AUF. A A
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area 6 filled with a discharged gas compressed in the
10 scroll unit 3.
[0042] Furthermore, the high-pressure dome type
compressor 1 comprises the same inverter (not shown) as
shown in Fig. 1. This inverter is composed of an inverter
unit and control unit. The control unit is connected to a

15 temperature sensor (not shown) provided to a discharge pipe
8 and controls output current from the inverter unit. On
the other hand, the inverter unit changes current from an
ac power supply (not shown) based on a command from the
control unit and supplies the current to the motor 5.

20 [0043] A stator 5a of the motor 5 is provided with a
rare earth/iron/boron permanent magnet (not shown) and the
intrinsic coercive force of the permanent magnet is 1.7
MA/m" ' or greater. This rare earth/iron/boron permanent
magnet is coated with aluminium so as not to become rusty

25 in a relatively humid high pressure area 6 which is filled
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with a discharged gas and has a high temperature and not to
be attacked by R32. The rated output of the motor 5 is 1.9
kW or higher.

[0044] The R32 as a refrigerant guided from an
evaporator via a suction pipe 7 provided on the left side
of the casing 2 is guided to and compressed in the scroll
unit 3 and then discharged to the high pressure area 6, in
which the motor 5 is disposed. This discharged gas passes
between the motor 5 and casing 2 and between the rotor 5a
and stator 5b of the motor 5, as shown by arrow B, guided
to the right side in the casing 2 and discharged to a
condenser via a discharge pipe 8. At this time, since the
motor 5 is «cooled by the discharged gas, the rare
earth/iron/boron permanent magnet provided to this motor 5
is hardly demagnetized.

[0045] Furthermore, the inverter (not shown) provided to
this high-pressure dome type compressor 1 receives a signal
from the temperature sensor, estimates a temperature of the
motor 5 and controls current to be supplied to the motor 5
such that the temperature of the motor 5 does not become
equal to a predetermined temperature or higher. Therefore,
in this high-pressure dome type compressor 1, the rare
earth/iron/boron permanent magnet provided to the motor 5

is hardly demagnetized and thereby performance of the motor
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5 becomes stable even though R32, which obtains a high
temperature as a discharged gas, is used as a refrigerant.
[0046] Furthermore, the inverter receives output from a
current sensor (not shown) provided in the inverter unit
5 and calculates strength of an opposing magnetic field to be
generated in the stator of the motor 5 based on this output
value. Thus, the inverter controls current to be supplied
to the motor 5 such that this strength of the opposing
magnetic field does not become equal to a predetermined
10 value or greater. Therefore, although this motor has a
relatively high rated output and the opposing magnetic
field generated in the stator of the motor is relatively
strong, the rare earth/iron/boron permanent magnet provided
to this motor 5 is hardly demagnetized and performance of
15 the motor 5 becomes stable. As a result, the high-pressure
dome type compressor 1 provided with this motor 5 has a
small size and high output as well as stable performance.
[0047] Since performance of the high-pressure dome type
compressor 1 is stable even when the R32 refrigerant is
20 compressed, a refrigerant unit using the high-pressure dome
type compressor 1 as a compressor can obtain stable
freezing performance.
[0048] In the high-pressure dome type compressor 1 of
the above embodiment, the temperature sensor 15 provided to

25 the discharge pipe 8 detects the temperature of the
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from this temperature of the discharged gas, but the
temperature sensor may be disposed in the casing 2 to
directly detect the temperature of the motor 5.

5 [0049] The motor 5 provided to the high-pressure dome
type compressor 1 of the above embodiment has the rated
output of 1.9 kW, but the motor may have a rated output of
1.9 kW or higher.

[0050] The rare earth/iron/boron permanent magnet of the
10 motor 5 provided to the high-pressure dome type compressor
1 has the intrinsic coercive force of 1.7 MA/m ', but the
rare earth/iron/boron permanent magnet having an intrinsic

coercive force of 1.7 MA/m™?

or greater may be used.
{0051] The high-pressure dome type compressor 1 of the
15 above embodiment is a scroll type compressor having the
scroll unit 3 as a compression element, but other types
such as a swing type compressor provided with a swing unit
as a compression element or the like may be used.
[0052] The high-pressure dome type compressor 1 of the
20 above embodiment uses an inverter 10, but other control

means such as a voltage drooping control device, over

current relay or the like may be used.
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CLAIMS:
1. A high-pressure dome type compressor comprising a compression element and
a motor for driving the compression element in a casing, the motor being disposed in
a high pressure area filled with a gas discharged from the compression element in the
casing, wherein:

the motor has a rated output of 1.9 kW or higher; and

a rotor of the motor includes a rare earth/iron/boron permanent magnet having
an inttinsic coercive force of 1.7 MA/m™ or greater.
2. The high-pressure dome type compressor according to claim 1, further

comprising;

a temperature sensor for detecting a temperature of the motor; and

first control means for, upon receipt of a signal from the temperature sensor,
controlling a current to be supplied to the motor such that the temperature of the

motor becomes equal to a predetermined temperature or lower.
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second control means for receiving a signal from the current detecting means
and controlling a current to be supplied to the motor such that an opposing magnetic
field generated in the motor becomes equal to a predetermined strength or less.
4. The high-pressure dome type compressor according to claim 1, wherein

a discharge pipe for discharging the discharged gas from the casing is disposed

on a side of the motor opposite from the compression element.
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5. The high-pressure dome type compressor according to claim 1, wherein

a discharge pipe is communicated with the high pressure area between the
compression element and the motor, while the gas discharged from the compression
element passes through a path in a crank shaft and is discharged to the high pressure
area on a side of the motor opposite from the compression element.
6. The high-pressure dome type compressor according to claim 1, wherein

the permanent magnet for the rotor of the motor is coated with aluminium.
7. A refrigerant unit comprising the high-pressure dome type compressor

according to claim 1 and using R32 as a refrigerant.



