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(57) ABSTRACT

A vapor-compression refrigerant cycle includes a variable
d&sptaccmcnt compressor for comprcssin rcfngcrant, a
control unit for controlling thc displaccmcnt of &hc com-
pressor. The con&rol unn &nclmles a lock determining means
lor determimng a lock of. a shd&ng poruon of the compressor,
and the lock determm&ng means determines that the shding
portion of the compressor is locked, when a control signaI
where the displacement of the compressor is equal to or
larger than a prcdctermincd value is output from the control
umt, and when an absolute value of a tcmpcrature diflcrcncc
bctwccn an air tcmpcraturc before being heat-cxchan ed in
a low-pressure hea& exchanger of &he vapor-compression
refngerant cycle and &he air &emperature after being has&-

exchanged in the loiv-pressure heat exchanger is equal to or
smaller than a predetem&ined temperature 'I'herefore, the
lock of thc compressor can bc accurately detcctcd.

9 Claims, 2 Drawing Sheets
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VAPOR-COMPRESSION REFRIGERANT
CYCLE AND LOCK DETECTION DEVICE

Olr COMPRESSOR

('OSS RLI'L'RL'NCL TO RLI.ATLIJ
APPLICATION

This application is based on Japanese Patent Application
No 2002-26(i94S filed on Sep. I2, 2002, the disclosure of

lo
which is incorporated herein by reference

BA(tK(IROUNI) Ol THL'NVI N11ON

1. Fielil of. the Invennon
The present invention relates to a vapor-compression

refrigerant cycle with a control unit for determining a lock
of a compressor. Thc vapor-compression refrigerant cyck is
suitably uscrl for a vchiclc air conditioner.

2. Related Art
In a control unit of a vapor-compression refrigerant cycle zo

rlcscribcd in U.S. Pat. No. 5,197,298 (corresponding to
JP-B2-8201SI), a lock (fixing) of a sliding portion of a
compressor is determined based on a pressure of high-
pressure refngerant. However, the pressure of the high-
pressure refrigerant in the refrigerant cycle changes m
accordance ivith a change of a thermal load (i.e, air-
conditioning load) of thc refrigerant cycle. Thercforc, it is
difiicult to accurately dctcrminc whether or not the com-
pressor is locked up, and lock phcnomcnon (fixm

io
phenomenon) may be incorrectly detecteii.

SUMMARY OF THE INVENTION

In view of. the above-described problems, n is an object of
the present invennon to provide a vapor-compression refng-
erant cycle with a control unit for accurately determining a
lock of a compressor

It is another object of the present invention to provide a
lock dctcction dcvicc of thc compressor, which prcvcnts a
lock from lacing incorrectly dctccted. to

Accorrling to the present invention, a vapor-compression
relngeranl cycle includes a compressor for compressin ~

relngeranl, a high-pressure heat exchanger for cooling high-
pressure relngerant dischargeii lrom lhe compressor, a

decompression unit for rlecompressing refrigerant from the
high-pressure heat exchanger, a low-pressure heat
cxchangcr for evaporating low-pressure rcfrigcrant after
bein rlccompresscd in thc dccomprcssion unit by perform-
ing heat exchange between the low-pressure refngerant and
air passing through the low-pressure heat exchan er, a lirst o

air temperature detector lor detecting an air temperature
before heing heat-exchanged in the lniv-pressure heat
exchanger, anil a seconrl air temperature detector for detect-
in an air tcmpcrature after being heat-exchanged in the
low-prcssure heat cxchangcr, and a control unit for control- s
ling a displacement of the compressor. Further, the control
unit has a lock determining means for determimng a loci of
a sliding pornon of the compressor. In the control unit of the
vapor-compression refngerant cycle, the lock determining
means determines that the sliding portinn of the cnmpressor to
is locked, at least when a control signal vvherc lhc displacc-
mcnt of thc compressor is equal lo or larger than a prcrlc-
termineil value is output lrom the control umt, and when an
absolute value of a temperature ddlerence between the air
temperature before being heat-exchanged in lhe low- as
pressure heat exchanger and the air temperature after heing
heat-exchanged m the low-pressure heat exchanged is equal

to or smaller than a predetermined temperature Therelore,
the lock of the sliding portion nf the compressor can be
accurately detected

Preferably, the lock determining means dctcrmincs that
the sliding portion of. lhe compressoir is locked, when the
control signal where lhe displacement of lhe compressor is
equal to or larger than lhe predetermined value is output
from the control unit, and when the absolute value of the
temperature difference is equal to or smaller than the pre-
dctcrmined tcmpcraturc, and further when a prcssure of thc
high-prcssure refrigerant detected by a rcfrigcrant prcssure
ilelector temls to be reduced. In this case, the lock of the
compressor can be more accurately detected.

More preferably, the lock determining means determines
that thc sliding portion of thc compressor is lockcrl, when thc
control signal where thc displacement of the compressor is
equal to or larger than thc prcdetcrmincd value is output
lrom lhe control unit, when lhe absolute value of the
temperature dilIerence is equal to or smaller than lhe pre-
determined temperature, and when the pressure nf the high-
pressure refrigerant detected hy the refrigerant pressure
detector tends to be reduced, anil further when the air
tcmpcraturc dctcctcd by the seconrl air tcmperaturc detector
tends to be incrcascd. Further, thc lock determining means
determines that lhe, shding portion of the compressor is
loci eil, when lhe control signal where the displacement of
the compressor is equal to or larger than the predetermined
value is output from the control unit, when the absolute
value of the temperature difference is equal to or smaller
than thc prcdctermincd tcmperaturc, when the prcssure of
thc high-prcssure rcfrigcrant rlctccted by the refrigerant
pressure detector lends to be reduced, and when the mr
temperature detected by the secoml air temperature detector
tends to lie increased, and further when an ahsnlute value of
a temperature difference between a target temperature nf air
after being heat-exchanged in the low-pressure heat
cxchangcr and the air tcmpcrature detcctcrl by thc second air
tcmpcraturc detector is larger than a sct value. In this case,

can prevent lhe. lock of. lhe compressor from being
incorrectly detected.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and arlvantagcs of the prcscnl
invention will become more apparent from thc following
rlctailcd description made with refcrcncc to thc accompany-
ing drawings, in which:

I'IG. I is a schematic dia ram showing a vapor-
compression refrigerant cycle according to a preferred
cmbodimcnt of the present invention; and

FIG 2 is a fiow dia ram for determimng lock phenom-
enon of a compressor according to the preferred embodi-
ment.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A preferred embodiment of lhe present invention will be
now described wnh reference lo FIGS. I and 2. In this
embodiment, a vapor-compression refngerant cycle of the
present invention is typically used for a vehicle air condi-
tioner.

As shov:n in FIG. 1, the vapor-compression relngerant
cycle includes a compressor I The compressor I is a

variable riisplacement compressor for suclong and com-
pressing refrigerant, and is driven hy a vehicle engine (not
shown) Power from the vehicle en ine is transmitted tn the
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compresvo&r I through a V-belt. The operation of the com-
pressor 1 is mechanically linked with the operauon of the
vchiclc cn inc. That is, thc compressor 1 is started or
stopped in accorrlancc with start or stop operation of thc
vehicle engine tlenerally, a pulley with the V-belt has
therein a torque hmiter mechanism that shuts a torque
tran&mt&sion when a transmiued torque is larger than a
predetermined value.

The vanahle displacement compressor can change a
refrigerant Ilnw amount dischargerl from the compressor I in
per rotation of the compressor l. In this embodiment, the
compre&sor 1 is a swash-plate type, and controls pressure in
a s&vash plate chamber so that a slanting angle nf a s&vash

plate is chan ed, for example Thus, one stroke of a piston
is changed, and thc rlisplaccment of thc compressor I is i
chan ed. Spcciiically, when a control current value or an
electrical duty rauo apphed to a control valve of the com-
pressor 1 is made larger, the displacement (dr&char e

capacity) of the compressor I is mcreased. On the other
hand, &vhen control current value or electrical duty ratio
applied tn the control valve of the compressor I is made
smaller, thc rlisplaccmcnt (discharge capacity) of the com-
pressor 1 is dccrcascrl

The radiator 2 is a high-pressure heat exchanger for
cooling high-pressure rcfrigcrant discharged from thc corn-,s
prcssor 1. Refrigerant discharged from thc radiator 2 is
decompressed in a decompression valve 3, and the decom-
pressed refngerant from the decompression valve 3 is
evaporated in an evaporator 4 by absorbing heat frnm air
passing through the evaporator 4. I'he evaporatnr 4 is a
lo&v-pressure heat exchanger in which the low-pressure
rcfrigcrant from the dccomprcssion valve 3 and air to bc
blown into a passcngcr compartment arc heat cxchangcrl.

A refrigerant prcssure sensor 5 is disposed to detect a
prcssure of a high-prcssure rcfrigcrant discharged from the &3

conipressor I, bcforc being dccompresscd in the dccomprcs-
mon valve 3. A post-evaporator air temperature sensor 6 is
disposeil to detect an air temperature immediately after
perfnrming heat exchange with the refrigerant in the evapo-
rator 4 An inside air temperature sensnr 7 is dispnsed for
rletecting an air tempcraturc TR in thc passenger
compartment, and an outsirlc air tempcraturc sensor 8 is
rlisposcrl for detecting an air mmpcraturc TAM outside thc
passenger compartment.

An clcctronic control unit (ECL&) 9 controls thc rlisplacc- a-
ment of thc compressor I, an air blowing amount of a blower
10, an inside,'outside air switching device (not shown) aml
the 1&ke. The in&tile,'outside air switching device is generally
arranged to set at least an insirle air intrnrluctinn mode where
inside air (i e., air insirle the passenger compartment) is sn
introduced to thc blower 10, and an outside air introduction
motte whcrc outside air (i.c, air outside thc passcngcr
compartment) is introrluccd to thc blower 10. Air blown by
the blower 10 is cooled in the evaporator 4 while passing
through the evaporator 4, and is blown toward the passenger
compartment.

Next, control operauon of the electronic control umt 9 for
detecting a lock phenomenon (Iixing phenomenon) of the
compressor I will he now describerl with reference to I'IG.
2 I'irst, at step SIUU, it is determinerl whether or nnt the in
vapor-compression rcfrigcrant cycle is in an opcratin
operation (i e., A&C ON state). In this embodiment, v hcn thc
control current value apphed to ihe compressor I is larger
than a minimum value, the compressor 1, that is, the
vapor-compression refngerant cycle is in operaung. When es
the vapor-compression refngerant cycle is stopped, the
control pro ram returns

Then, at step SIIU, it is determined whether or not the air
introduction mode is the inside air introducnon mode. When
thc inside air introduction mode is sct, thc prcvinus control
current valve I(n-I) (i.c., thc last control current value)
apphed to the compressnr I and the present contrnl current
value I(n) applied tn the compressor I are compared, at step
S120 Specilically, at step S12U, it i& determined whether the
present control current value 1(n) is larger than the last
control current value I(n-I) bcforc thc prcscnt time. When
the tnsirfe air introducuon mode is not set at step S11U, that
is, when the outmde air introduction mode is set at step S110,
or the present control current value 1(n) is not larger than the
last cnntrol current value I(n — I) at step S120, the control
program returns to step SIUU

'I'he control current value I is controlled sn that a target
post-evaporator air temperature TLO becomes a predeter-
mined temperature Oenerally, the target post-evaporator air
tcmpcraturc TEO is sct about in a tcmperaturc range of 3—1'.

However, the target post-evaporator air tempcraturc TEO
can be changed to become lower a& the ouuside air tempera-
ture becomes lower.

When the present control current value I(n) is larger than
the last electnc current valve I(n— I), it is esumated there is
fears of. a lock of. the compressor I and a reduce of the
cooling capacity in the evaporator 4. In this case, at step
S130, the pressure P(n) nf the high-pressure refrigerant
dctcctcd by thc rcfri erant prcssure sensor 5 at thc present
time and thc prcssure P(n-I) of thc high-prcssure refrigerant
dctcctcd by thc refrigerant pressure sensor 5 at thc last time
before the present ume are compared. When the pressure
P(n) of the high-pressure relrigerant detected by the relng-
erant pressure sensnr 5 at the present time is equal to or
lower than the pressure P(n — I) nf the high-pressure refrig-
erant rlctectcd l&y thc refrigerant prcssure sensor 5 at the last
time bcforc the prcscnt time, it is cstimatcrl thcrc is fi:ars of
thc lock of the compressor I anil thc reduce of thc cooling
capacity in the evaporator 4. In this case, at step SI4U, the
post-evaporator air temperature TE(n) detected at the
present time is compared &vith the post-evapnrator air tem-
perature I'L(n — I) detected at the last time before the present
time. When the post-evaporator air tcmpcraturc TE(n)
dctcctcd at thc prcscnt time is hi hcr than thc post-
cvaporator air tempcraturc TE(n-I) rlctcctcrl at thc last time
before the present time at step S140, the control program
moves to step SISU.

On thc other hand, when thc present control current value
1(n) is equal to or smaller than the last control current value
1(n — I) at step S120, or when the pressure P(n) of the
high-pressure refrigerant detected at the present time is
higher than the pressure P(n— I) of the high-pressure refrig-
erant detected at thc last time bcforc thc prcscnt time at step
S130, or when the post-evaporator air tempcraturc TE(n)
dctcctcd at the prcscnt time is equal to or lower than thc
post-evaporator air temperature TE(n— I) detectetl at the last
ume before the present time at step S14U, the control
program returns to step SIUU

When the post-evaporator air temperature TE(n) detected
at the present time is higher than the post-evaporator air
temperature Tl.'(n — I) detected at the last time before the
present time at step S140, it is estimated there is fears of the
lock of thc compressor I and thc rcducc of thc coolin
capacity in the evaporator 4. In this case, at step S150, it is
&le&arm&neil whether or not the absolute value of a tempera-
ture ditTerence between the post-evaporator air temperature
TE(n) rfetected at thc, present ume anil the target temperature
TL'0 nf air immediately after perfnrming heat exchange in
the evapnratnr 4 is larger than a predetermmed temperature
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diiference Ti. When the absolute value of the temperature
difference ~TL — 'FEO~ between the post-evaporator air tem-
perature I'I'(n) and the target temperature TLO is larger than
the predetermined temperature difference Tl, it is estimated
thcrc is fears of thc lock of thc compressor 1 and lhc rcducc
of thc cooling capacity in thc evaporator 4. In this case, at
slap S160, it is determined whether or not lhe absolute value
of a temperature diiference between lhe post-evaporator air
temperature detected at the present time and the inside air
temperature TR to be introduced into the evaporator 4 is in

equal to or smaller than a predetermined value 'I'2 (~TE-
TR)~12) and thc prcscnt control current value l(n) is equal
to or larger than a prcdctcrmincd current valve Il. When the
determinauon at step S160 is YES, il is determined that the
sliding portion of the compressor 1 is locked up at step S170.
In this case, at step S170, the inside/outside air sivitching
device switches the air introduction mode from the inside air
introduction mode to the outside air introduction mode, so it

can restrict a winclshielcl of thc vehicle from being fo gcd.
In FIG. 2, liccause the inside air introduction mode is sct, thc zo

air temperature beiore being heat-exchanged in the evapo-
rator 4 is the same as the inside air temperature TR. That is,
at step S160, it is determinerl whether or not the absolute of
a temperature difference between the air temperature before
being heat-exchanged in the evaporator 4 and the air tem-
pcraturc after being heat-exchanged in the evaporator 4.

On lhe other hand, when ~TE —TEO~ST1 at step S150, or
when ~TL —TR~&I'2 or l(n)&II at step S160, the control
program returns to step S100

in
According to thc prcscnt invention, thc lock phcnomcnon

of the compressor is determined at least based on the prcscnt
control current value l(n) applied to the compressor 1 anti
the temperature ddference between the inside air tempera-
ture TR (i.e, the air temperature introducing lo the evapo-
rator 4) of the passenger compartment and the detected
post-evaporator air temperature TL I'herefore, it is com-
pared with a case whcrc thc lock phenomenon of the
conipressor 1 is determined only based on the prcssure of the
hi h-prcssure refrigerant, the lock of thc compressor can be

ap
accurately detected.

Further, in the present invenuon, the lock phenomenon of
lhe compressor 1 is determined based on a decrease ten-
dency of the high-pressure refrigerant pressure, an increase
tendency of the post-evaporator air temperature 1'L', and the
tcmperaturc diffcrcnce bctwccn the post-evaporator air tcm-
pcraturc TE and thc tar ct tcmpcrature TEO, in addition to
the control current value l(n) and the temperature difierence
~TE — TR~ between the inside air temperature TR and the
post-evaporator air temperature TE. Accordingly, a loci of,.&
the compressor I can be more accurately determined

Although the present invention has been fully described m
connection with the preferred embodiment thereof with
rcferencc to thc accompanying drawings, it is to bc noted
that various changes and modifications will bccomc appar- ss
ent lo those skilled in the arl.

For example, in lhe above-described embodiment, the
loci phenomenon of the compressor 1 is determmed based
on the decrease tendency of the high-pressure refrigerant
pressure at step S130, the increase tendency of the post- rn
evaporator air tcmpcrature TE at step S140, the tcmpcraturc
cliffcrencc bctwccn thc post-evaporator air tempcraturc TE
and thc target tcmpcraturc TEO at step S150, in addition to
the control current value l(n) and the temperature difierence
between the inside air temperature TR anti the post- as
evaporator air temperature TL at step S160 Hoivever, the
lock determination of the compressor I can be performed

only by the determination at step S160 m FIG. 2.
Alternatively, the lock determinanon of the compressor 1
can bc performed only by thc determinations at steps S130
anil S160 in FIG. 2. Further, lhe lock determination of the
compressor 1 can be performed only by the determinanons
al steps SI3U, S140 aml S16U in FIG. 2. That ig the lock
determination of the compressor I can be performed by
comliination between the determination at step S160 and at
least onc of thc dcterniinations at steps S130—S150.

In the above-described embodiment, the present invention
is apphed to the vapor-compression refrigerant cycle where
thc operation of thc compressor 1 is mechanically linked
with thc operation of the vchiclc cn inc. However, lhc
present invention can be apped to a case where a power
transmilhng device such as an electromagnet clutch for
transmitting and stopping the power is provided between the
vehicle engine and the compressor 1. I'urther, only when the
lock phenomenon of the compressor I is determined, the
power transmission from thc vehicle cn inc to the compres-
sor 1 is stopped regardless of the air introrluction mode.

In thc above-described emliodimcnt of thc prcscnl
invention, thc lock of thc compressor 1 is rlctcrmincrl by
using the inside air teniperaturc TR at step S160 in the inside
air introduction mode. However, the lock of the compressor
1 can be determined by usmg lhe outsirle air temperature
Tel instead of the inside air temperature TR at step S160,
in the outside air introduction mode. I'hat is, at step S160 in
FIG. 2, thc lock of thc conipressor 1 can be clclcrmincd
based on thc present control current value l(n) and thc
absolute value of a temperature diffcrcncc bctwcen thc
outsnle air temperature TAM and the present post-
evaporator air lemperalure TE(n).

Further, thc lock dctemiination of thc compressor 1 can lic
perfiirmeri based on lhe present control current value l(n)
anil the absolute of a temperature difference between the
post-evaporator air temperature TL anil an air temperature
introducing into the evaporator 4, regardless of the inside air
introduction mode and the outside air introduction mode.
Even in this case, thc air tcmpcraturc bcforc being heat
cxchan cd in thc evaporator 4 can bc dctcctcd or calculated.

Further, in the above-describccl embodiment, thc vapor-
comprcssion refrigerant cycle with thc loarl clctcction system
of the compressor can be used for an apparatus other than the
vehmle air condiuoner.

Such changes and niodifications arc to bc understood as
being within the scope of lhe present invenuon as delineri by
the appended claims.

What is claimed is
I A vapor-coinpression refrigerant cycle comprising:
a compressor for compressing refngerant, the compressor

having a variable displacement,
a high-pressure heal exchanger ior coohng high-pressure

refrigerant discharged from the compressor,
a decompression unit for decompressing refngerant from

the high-pressure heal exchanger;
a low-prcssure heat cxchan cr for cvaporahng low-

pressure reiingerant affer being decompressed in the
decompression uml, by performing heat exchange
between the loiv-pressure refrigerant and air passing
through the low-pressure heat exchanger,

a lirst air temperature detector for detecung an air tem-
perature before heing heat-exchangerl in the low-
pressure heat exchanger; and

a second air temperature detector for detecting an mr
temperature after being heat-exchanged in the low-
pressure heat exchanger; and
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a control unit for controlling a displacement of the
compressor, wherein.

the control unit has a lock determining means for deter-
minin a lock of a sliding portinn of the compressor,
and

the lock determining means rletermines that the shding
portion of the compressor is locked, when a control
signal where the displacement oi lhe compressor is
equal to or larger than a predetermined value is output
from the control unit, and when an absolute value of a ic
tcmperaturc diifcrcncc bctwccn the air temperature
before lacing heat-exchanged in the Iniv-pressure heat
exchanger and the air temperature after heing heat-
exchanged in the low-pressure heat exchangetl is equal
lo or smaller Lhan a predetermined temperature.

I
2. The vapor-compression rcfrigcrant cycle according to

claim f, further compnsing
a rcfrigcrant prcssure rlctcclor for dctccling a prcssure of

thc high-prcssure rcfri cranl bcforc being decom-
pressed in the decompression unit,

ZOwherein thc lock determining means dctcrmincs that the
sliding portion of thc compressor is lockcrl, when thc
control signal ivhere the displacement of the compres-
sor is equal to or larger than the predetermined value is
output from the control unit, and when the absolute
value of the temperature dill'erence is equal to or
smaller than the predetermined temperature, and fur-
ther ivhcn thc prcssure of Ihc high-pressure refrigerant
dctccted by thc refrigerant prcssure detector tends to bc
reduced.

3 'lite vapor-compressinn refrigerant cycle according to ic

claim 2, wherein the lock determining means determines
that the sliding portion of the cnmpressor is lncked, when the
control si nal ivhcrc the displacement of thc compressor is
equal to or larger than thc prcdctcrmincd value is output
from the control unit, when the absolute value of the ss
temperature ihilerence is equal lo or smaller than the pre-
determinetl temperature, and when the pressure of the high-
pressure refri erant detected by the refrigerant pressure
detector tends to be reduced, and further when the air
temperature rlctectcrl by thc scconrl air tempcralurc dctcctor Io

tends to bc increascrl.
4. The vapor-compression refri eranl cycle accortlin ~ to

claim 3, wherein the lock determining means determines
thai Ihe sliding poruon of the compressor is locked, when the
control signal where the rlisplacement nf the cnmpressor is
equal to or larger than the predetermined value is output
front thc control unit, when thc absolute value of thc
tcmperaturc dttfcrcncc is equal to or smaller than thc prc-
determinetl temperature, when the pressure of the high-
pressure refrigerant detected by the rehngerant pressure o

detector lends lo be reduced, aml when the air temperature
detected by the sei end air temperature detector tends to be
increased, and further when an absolute value of a tempera-
ture diifcrcncc bctwccn a target temperature of air after
bein heat-exchangcrl in thc low-prcssure heat cxchangcr s
and the air temperature detecteri by lhe second air tempera-
ture detector is lar er than a set value.

5. The vapor-compression refri eranl cycle accortlin ~ to
claim I, wherein the control unit controls an electrical
control value applied to the compressor so as tn control the ic
rlisplaccment of thc compressor.

6. A lock rlctcction device for demcting a lock of a shrling
poruon of a venable thsplacement compressor for a refwg-
eranl cycle having a high-pressure heat exchan er for cool-
ing high-pressure refngerant dwcharged from the compres- as
sor and a low-pressure heat exchanger for evaporating
low-pressure refngerant after being decnmpressed by per-

kirming heat exchange between the low-pressure rei nge rant
and air passing through thc low-prcssure heat exchanger, Ihc
lock detecuon device comprising:

a hrst air tcmperaturc rlctcctor for rlctecting an air tem-
perature bcforc being heat-exchanged in the loiv-
pressure heat exchanger; ami

a second air temperature detector for detecting an air
temperature after being heat exchanged in the low-
pressurc heat cxchan er; anti

lock determining means for rlctcrmining a lock of Ihc
sliding pnrtion of the compressor,

whcrcin thc lock determining means dctcrmincs that thc
shding portion of the compressor is lockerl, when a
control signal where the displacement of the compres-
sor ts equal lo or larger than a pre&ielermined value is
output from a control unit Ior controlling a dwplace-
mcnt of the compressor, and when an absolute value of
a tcmpcraturc diff'erencc between thc air tempcralurc
before lacing heat-exchanged in the low-pressure heat
exchanger and the air temperature after being heat-
exchanged in the low-pressure heat exchanged is equal
to or smaller than a pretletermined temperature.

7 Thc lock detection device accorrling to claim 6, further
comprising

a refrigerant pressure detector for detecting a pressure of
the high-pressure refrigerant before being decom-
pressed in lhe decompression unit,

wherein Ihe loci delermming means determines that the
sliding portion of thc compressor is locked, when Ihc
control signal v.here thc displaccmcnt of thc compres-
sor is equal tn or larger than the predetermined value is
output from the control umt, and when the absolute
value of Ihe temperature diilerence is equal lo or
smaller than the predetermined temperature, and fur-
ther when the prcssure of the high-prcssure refrigerant
detected by thc refrigerant prcssure dctcctor tends to lic
reduced.

5 The lock detection device accorrling to claim 7, wherein
the lock determining means determines that the sliding
portion of thc compressor is locked, when thc control si nal
whcrc thc displacement of thc compressor is equal to or
larger than the predetermined value is output from the
control umt, when the absolute value of the temperature
difference is equal lo or smaller than the predetermmed
temperature, and when the pressure of the high-pressure
refrigerant detected by the refrigerant pressure detector
tends to be reduced, and furthn ivhcn thc air tcmpcraturc
dctcctcd by thc seconrl air temperature dctcctor tends to bc
increased.

9 The loci detecuon device according to claim g, wherein
the loci determining means determines that the sliding
portion of the compressor is locked, ivhen the cnntrnl signaI
where the displacement of the compressor is equal to or
larger than thc prcdctemiincd value is output from Ihc
control unit, ivhcn thc absolute value of thc tempcralurc
difference is equal lo or smaller than the predetermmed
temperature, when Ihe pressure of lhe high-pressure refrig-
erant detected by Ihe refngeranl pressure detector tends to be
reduced, and ivhen the air temperature detected by the
second air temperature detector tends to be increased, and
further when an absolute value of a tcmpcraturc ditfcrcncc
bctwccn a target tcmpcraturc of air after being heat-
exchanged in Ihe low-pressure heat exchanger and the mr
temperature detected by the secomi air temperature detector
is larger than a set value.


