WD 01/ 94859 PCT/ KROL/ 00023 1 SYSTEM FOR CONTROLLI NG STARTI NG OF AIR
CONDI TI ONER AND CONTROL METHOD THEREOF Techni cal Field The present

i nventi owoel/ases generally to air conditioners, and in BCDPXRbi/ecwkar to a
system and nethod for controlling the starting of an air conditioner that
enpl oys a pul se wi dth nodul ated conpressor. Background Art Wth the

enl argenent of buildings, there is an increasing consuner demand for a
multi-air conditioner in which a plurality of indoor units are 10
connected to a single outdoor unit. In sych a nulti-air conditioner, the

| ength of each refrigerant conduit connecting each indoor unit to the

out door unit W%MRTW OF AlR GONBITJONER AMY from
the indoor unit, so the anoy . : is large and liquid
refrigerant can enter the coff ‘- ting of the air
conditioner. 15 In particular, if power supply to any indoor unit is
abruptly cut off during the operation of a nulti-air conditioner, there is
i ncreased a Tpohnicaifiptdy that fluid refrigerant enters the conpressor. \Wen
the power of an operated indoor unit is abruptly cut off during operation,
an el ectronic expansion valve is not closed because power supply to the

el ectronic 20 eXpaT‘ﬁ ¥éﬂ1tvi%véﬁf?§ﬁ 'rélF\fééqgeﬁé‘ra?yecEfeéﬁ Bhd} tf&%ek@ idJ”'t IS
cut off. Accordingly, |gh pressure [1qufd refrigerant situa a

refri gemant panntular tobat spstant laedcowetteots éor aadtroliingeihec stavting cﬁxauarm on

val ve enters t ressor or an accunul ator upstream of the conpressor

t hrough t he C@“‘SH?'PQT at eRPIONS %ﬁu{ﬁﬁlwg%ﬁﬂ)d@l’ﬁ;egmr%%‘?r in a

non- evaporated state. 25 This phenonenon is continued until the pressures
of high and |l ow pressure sides are balanced. The liquid refrigerant having
entered the Baokgmoesad®rtis m xed with oil contained in the conpressor to
dilute the oil, WD 01/94859 PCT/ KRO1/ 00023

With the enlargement of buildings, there is an increasing consumer
demand for a multi-air conditioner in which a plurality of indoor units are

10 connected to a single outdoor unit. In such a multi-air conditioner, the
length of each refrigerant conduit connecting each indoor unit to the
outdoor unit is long because the outdoor unit is relatively far away from the
indoor unit, so the amount of filled refrigerant is large and liquid refrigerant
can enter the compressor during the starting of the air conditioner.

15 In particular, if power supply to any indoor unit is abruptly cut off
during the operation of a multi-air conditioner, there is increased a
possibility that fluid refrigerant enters the compressor. When the power of
an operated indoor unit is abruptly cut off during operation, an electronic
expansion valve is not closed because power supply to the electronic

20 .expanﬁon valve constituting an element of the indoor unit is cut off.
Accordingly, high pressure liquid refrigerant situated in a refrigerant conduit
between the condenser and the electronic expansion valve enters the
compressor or an accumulator upstream of the compressor through the
electronic expansion valve and the evaporator in a non-evaporated state.

25 This phenomenon is continued until the pressures of high and low
pressure sides are balanced. The liquid refrigerant having entered the

compressor is mixed with oil contained in the compressor to dilute the oil,



2 so the lubrication of the friction portions of the conpressor is
deteriorated, thereby danmagi ng the conpressor. Meanwhile, for the
mul ti - ai w@ongiss® oner, a great cooling capacity is requi PeKRatdo®ath
i ndoor unit is frequently turn on/off, so the required 5 cooling capacity
I's changed. In order to nmeet such a demand, a variable rotation nunber
conpressor having a large and variable capacity is enployed in the
multi-air conditioner. In such a variable rotation nunber conpressor, the
capacity of the conpressor is regulated Lo be suitable for a variation in
required cooling capacity in such a way that the rotation 10 nunber of a
nmotor i s cons® dhe dubrinationrgfi thg fripkort pedieascof the anmpressorjspietedorateds he
notor in an jnverter contrgl manner. However, the conventional variable
nunbEreRy fiapiadhg th

rotation Mgyt esc?)'?“BEﬁSé%t ic in that the rotation nunmber of
its motor cannot bgeaaRie! kmhéﬂh&bltiaaiﬂgéhaiﬂéhér, ra?g%é‘i%oﬁﬁgyc%;faeﬁﬁé sl on

because the nmotor being rotated has to be controll&d direct 5 accordi ng

to a requirerequirad agdceapeltiingoorAddit tis dreduentlysiumoeon/off, rsot Hie oequiradrber of
the notor is frequently varied, vi bratié)ns and noi ses qccur, the_rgg/
are
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device is renidysd mnthepmuiti-airastsiditioneon irssgeieat variaisle detation manyet he

frequency of current applied to the notor, the conventional variable
rotation nunBeMPressesy iBeseapactty of the eempeasser is Frgvlategdadesuiiebipiassor .
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frequency through converters, so the structure of the circuit device is
conpl i cat ed Enéherdneles ingar inyerdgiepentyolg@masnat.edpwevge ther eanverdievigte. | n

addition, a | 245 CRRA YuntBer 8BMpréa?tisOprobiliRgtic SR "Maf YRS rotation
number of its motor cannot be controlled with a desirable response and a
precision because the motor being rotated has to be controlled directly

15 according to a required cooling capacity. Additionally, since the rotation
number of the motor is frequently varied, vibrations and noises occur,
thereby causing problems that the life spans of the motor and the
compressor are shortened and the mechanical reliability of an entire
system is deteriorated.

20 In addition, since an expensive and complicated circuit device is
required and power consumption is great in order to vary the frequency of
current applied to the motor, the conventional variable rotation number
compressor is less efficient than a general compressor. Particularly, in
the conventional variable rotation number compressor are required several

25 power conversions of initially inputted commercial AC power into DC power
and this DC power into AC power having a required frequency through
converters, so the structure of the circuit device is complicated and noises
are frequently generated in the circuit device.

In addition, a large-capacity, variable rotation number compressor

30 is problematic in that it is difficult to control the compressor, the efficiency

of the compressor is low, the size of the compressor is large and the cost



30 is problematic in that it is difficult to control the conpressor, the
efficiency of the conpressor is low, the size of the conpressor is |arge
and the o0a01AB59D1/ 94859 PCT/ KROL/ 00023 3 of the conpresBOT/KRS1/mogh, so it
is difficult to fulfill large-capacity requirenents with the variable
rotation nunber conpressor. Accordingly, in order to fulfill a large
capacity requirenent two or nore conpressors are enployed. In this case, a
standard conpressor in which its notor is 5 rotated at a constant speed is
generally utilized together with the varizable rotation nunber conpressor.
If a plurality of conpressors are utilized, the entire size of an outdoor
unit is enl aPhetCarf®MRIEEsP Wi ifgingh.t Be Hardell dificwl tor delfibulesaercapacity

becones diffi : oigdt b I c 1 I scl s ot her
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utilized in refrigerati ngn_system; each having a plurality of freezing
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Additionally, in the ri%; art, _é(he e is not disclosed a control system
and met hod f 8te Qvidops VR becomesedisisulli dt h modul at ed conpressor in an

mul ti-air conditiopglse APtk "niflidicy! %n r%%ﬁ?ér %lres)ﬂﬁtc@e%ndas”eétngp for

rapidly and safely performng the starti an air conditioner.

Di scl odur e ofatidlsle! capeadityocomprassdran gl Y.St Pat pNes &)047 58Fnand Japasedeen
made keeping jn mnd 25 the above lGrobl ens_occurring in the prior art, and

an obj ect of L{W@é‘aﬁ}i'&‘éﬁ’@t- PHOESAtoBNNPsHeb8p3dhie d NBps: ePMARSSAER A f or
control ling {ff.cHf aht rOfigltating systems each having a plurality of freezing

compartments or refrigerating compartments, and designed to be directly
applied to short piping in which the portion of a refrigerant conduit situated
15 between a compressor and an evaporator is short. Consequently, these
compressors cannot be applied to air conditioning systems for buildings
that indispensably employ long piping and are given control environments
different from those for the refrigerating systems. Additionally, in the prior
art, there is not disclosed a control system and method for utilizing a pulse
20 width modulated compressor in an multi-air conditioner, and in particular a
control system and method for rapidly and safely performing the starting of

an air conditioner.

Disclosure of the Invention

Accordingly, the present invention has been made keeping in mind

25 the above problems occurring in the prior art, and an object of the present

invention is to provide a system and method for controlling the starting of

an air conditioner employing a pulse width modulated compressor, which is
capable of rapidly and safely performing the starting of the air conditioner.

Another object of the present invention is to provide a system and



an air conditioner enploying a pulse wi dth nodul ated conpressor, which is
capabl e of rapidly and safely performng the starting of the air

condi ti ove® 01/9436% her obj ect of the present invention is tPCPK®Rei/0®2R System
and WO 01/ 94859 PCT/ KROL/ 00023 4 nethod for controlling the starting of an
air conditioner, which is capable of preventing the inflow of liquid
refrigerant in the air conditioner enploying a pulse w dth nodul ated
conpressor. In order to acconplish the above objects, in accordance with
the 5 principles of the present inventian, a systemfor controlling the
starting of an air conditjoner conprises a_conpressor controlled in a
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conpr essor apdistheidiidmotlgatedigdensresédre el ectroni ¢ expansi on valve; a | ow
pressure conduit connecting the exit side of the el ectronic expansion

val ve and the inl el srdry tooaceamaplisinihicesboeve abjestpaiisacerrdance ovthég ed at
its first end.ta the hjgh ressure . conduit and.at its . second end to_ the
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starting of trieslutatiopr evaonei racsouding toney dutpt comirole lsiEntal;ominc edegiromic on
val ve is opened, the flow.rate requl géﬁiagm valve is o en?d and a dut
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principles o present 1 nventi on, systemfor controlling the starting
of an aior cimeli sidenesf, tlnglecsomnig: erpamsipn esaloe; caonbwoldressure aopdlise
w dth nodul ati on panner according to a duty control fi gnal : an el ectronic
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pressure conduit and at its second end to the low pressure conduit; a flow
rate regulating valve mounted on the bypass conduit for regulating a flow

15 rate of fluid flowing through the bypass conduit; and a control unit for
controlling the compressor during the starting of the compressor in such a
way that the electronic expansion valve is opened, the flow rate regulating
valve is opened and a duty control signal shorter than a duty control signal
for a normal operation is generated.

20 Additionally, in accordance with another aspect of the principles of
the present invention, a system for controliing the starting of an air
conditioner, comprising: a compressor controlled in a pulse width
modulation manner according to a duty control signal; an electronic
expansion valve for expanding refrigerant compressed in the compressor;

25 a high pressure conduit connecting the exit side of the compressor and the
inlet side of the electronic expansion valve; a low pressure conduit
connecting the exit side of the electronic expansion valve and the inlet side
of the compressor; a bypass conduit connected at its first end to the high
pressure conduit and at its second end to the low pressure conduit; a flow

30 rate regulating valve mounted on the bypass conduit for regulating a flow

rate of fluid flowing through the bypass conduit; and a control unit for



inlet side of the electronic expansion valve; a | ow pressure conduit
connecting the exit side of the electronic expansion valve and the inlet
side of woel/esapressor; a bypass conduit connected at itBCT/KRet/o®rzl to the
hi gh pressure conduit and at its second end to the | ow pressure conduit; a
flow 30 rate regul ati ng val ve nounted on the bypass conduit for regulating
a flow rate of fluid flow ng through the bypass conduit; and a control

unit for WO 01/94859 PCT/KR01/00023 5 controlling the flow rate regul ating
val ve, the el ectronic expansion valve amd the conpressor to prevent liquid

refrigerant fromentering the conpressor during a starting operation of
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and

Brief Description of the Drawings

Fig. 1 is a diagram showing the cycle of a system for controlling the
starting of an air conditioner in accordance with the present invention;

15 Fig. 2a is a sectional view showing a pulse width modulated
compressor in a loading position, and Fig. 2b is a sectional view showing
the pulse width modulated compressor in an unloading position;

Fig. 3 is a graph showing a relationship among a loading time, an
unloading time and the amount of discharged refrigerant during the

20 operation of the compressor of Figs. 2a and 2b;

Fig. 4 is a block diagram showing the system for controlling the
starting of an air conditioner in accordance with the present invention; and
Fig. 5 is a flowchart showing a method for controlling the starting of -

an air conditioner in accordance with the present invention.

25 *Description of reference characters of principal parts
2: compressor 4: electronic expansion
valve
5. evaporator 8: outdoor unit

9: indoor unit 13: vent valve



Fig. 5is a flowhart showing a nethod for controlling the starting of an
air conditioner in accordance with the present invention. 25 *Description
of referanael/edssy acters of principal parts 2: conpressor BECT/&Ret00ohi c
expansion valve 5. evaporator 8: outdoor unit 9: indoor unit 13: vent

val ve WO 01/ 94859 PCT/ KROL/ 00023 6 16: hot gas valve 17: liquid valve 26:
pul se wi dt h nodul at ed val ve 27: outdoor control unit Best Mde for
Carrying Qut the Invention Hereinafter, enbodi ments of the present

i nvention are described in 5 detail with reference to acconpanying
drawings. Fig. 1 is_a diagram show ng an enbodi nent of the cycle of a
system for control 16nekgdas \@Meting of an air cbfididuib¥alvei n” accor dance
with the principleszo . ' i on. The-.aj [ L r. 1 of the
present invention ?%béﬂ%%gwgﬁﬁégﬁgpggggga%, a coﬂ%éggggg@P&%hBﬁE&glity of

el ectroni c expansion valves 4, 10 and a plurality of evaporators 5, which
are connected to each other by refrigerant conduits to forma closed
circuit. O BestMedeifgefanying asInventioaf ri gerant conduit connecting the
outflow side of the conpressor 2 to the inflow side of the electronic
expansion valves 4 is a high pressure conduit 6 for guiding the flow of

hi gh pressure refripgesiaatedichidifigedtd bPihe! ﬁl?eééﬁt FRBREGH 2P deéscibed fn 2
refrigerant conduit connecting the outflow side of the electronic

expansi 6n valetsl withorafacericaf loacebdwanlyindhalrawingses d6g. 2 iis aa didgram

ressure conduit.7 for quiding, t flow of | ow pressure refrigerant
gxpanded. in ?H%Wlﬁﬂge%‘? Pﬁ@?@?ﬁhﬂ&%ﬂ% \9£§ W?té%ﬂgokméq{w the ??ﬂ'@ t uat ed
on the high B e c6AUMhE, fn ddiGahd® \GHRRREAAASPRSLE thY SidsuAt °d on
the | ow pressure conduit 7. I'l'e the conpressor 'S operat ed,
refrigerant frivewtionn Sidle dirarcoaditidneect i ofnghe present invention includes a

compressor 2, a condenser 3, a plurality of electronic expansion valves 4,

10 and a plurality of evaporators 5, which are connected to each other by
refrigerant conduits to form a closed circuit. Of the refrigerant conduits, a
refrigerant conduit connecting the outflow side of the compressor 2 to the
inflow side of the electronic expansion valves 4 is a high pressure conduit 6
for guiding the flow of high pressure refrigerant discharged from the

15 compressor 2, while a refrigerant conduit connecting the outflow side of the
electronic expansion valves 4 to the inflow side of the compressor 2 is a
low pressure conduit 7 for guiding the flow of low pressure refrigerant
expanded in the electronic expansion valves 4. The condenser 3 is
situated on the high pressure conduit 6, while the evaporators 5 are

20 situated on the low pressure conduit 7. While the compressor 2 is
operated, refrigerant flows in solid arrow directions.

The air conditioner 1 includes an outdoor unit 8 and a plurality of
indoor units 9. The outdoor unit 8 includes the above described
compressor 2 and condenser 3. The outdoor unit 8 further includes an

25 accumulator 10 situated on the low pressure conduit 7 upstream of the
compressor 2 and a receiver 11 situated on the high pressure conduit 6
downstream of the condenser 3. The accumulator 10 serves to collect
and evaporate liquid refrigerant having not been evaporated and allow

evaporated refrigerant to flow into the compressor 2. If refrigerant is not



The air conditioner 1 includes an outdoor unit 8 and a plurality of indoor
units 9. The outdoor unit 8 includes the above described conpressor 2 and
condensew@01/94889 out door unit 8 further includes an 25 aceROWKRat/e02310
situated on the | ow pressure conduit 7 upstreamof the conpressor 2 and a
receiver 11 situated on the high pressure conduit 6 downstream of the
condenser 3. The accunul ator 10 serves to collect and evaporate liquid
refrigerant having not been evaporated and allow evaporated refrigerant to
flowinto the conpressor 2. If refrigeramt is not WD 01/ 94859

PCT/ KRO1/ 00023 7 evaporated conpletely in the evaporators 5, refrigerant
entering t he®VaRYaRA HfURPletely siny thex eVpROHONS] Gui teTHigenangcealgfingn#gaseous
refrigerant. acgﬁlﬁu%?wwliézaofniﬁtgrf‘@qﬁ:u?& ‘??frik;lePéHtdar{aeb%’sggﬂé%fr'gg%tal | ows
only gaseous refrigerant (gas refrigerant 0 enter e conpressor 2. To

this end, itThe dzciasilatebhe é\@pfbirétle%tlﬁlmmﬁefﬁgéfa&‘mc@n@aﬂoWéidnl)egd§e@tfjst he
refrigerant conduit in the upper portion of the accunulator 10. If
refrigerant reffigetantdgaenekigesympitetantyr the compeesateder1a thisresid,iihés ant

entering the receiver 11 js.a mxture of liquid refrigerant and seous
For 1 gerant . ORREE IR HhplS ™ ST Rl B of e, R dRent Fne 8T IS
refrigerant gpduppher HE6RYF tHEhEHRURNGr fd.0m each other and to allow only
the liquid refrigerant to be discharged. To this end, the entrance and exit

ends of the refri glreaftigerantius tnati condessad siodepletelyt e thecebndenser 3re
extended to the [ower porti of the receiver 11. In order to bypass
gaseous refrf%@gﬁrﬁ\ﬁsqr{%%%%gﬂ? PRV EF ecle S 8r M Predo!?i'gu\?gﬁ?rl”%%’gsa%nduit
12 is provid h h A ; it 7
upstream of PRe Qe AGeant " TTAESRLaE: H 5 SohoflcBl toReprAE e AL
condui 1012 i sefagensent enhdi thet basequeerefrigetandfronfi eblcld otherianerto dllow smhonl y
gaseous refri ‘ant epters the vent by duit 12. A vent valve 13 is

provi ded on _ihg?gr'%ﬁtre {gesant f@&?ﬁiﬁ'ﬁﬁ“ﬁé&%ﬁg ‘ﬁ‘g 'P(ﬂ”:?’_’ tﬂP@ entrapce @ndagxit of
gaseous refriggeagt hy RagRRAanCRBRbLGI I9iREd AhERISS of NHECA&NAC 11 are

extended to the lower portion of the receiver 11.
In order to bypass gaseous refrigerant situated in the receiver 11, a
15 vent bypass conduit 12 is provided to connect the receiver 11 to the low
pressure conduit 7 upstream of the accumulator 10. The entrance end of
the vent bypass conduit 12 is situated in the upper portion of the receiver
11, so only gaseous refrigerant enters the vent bypass conduit 12. A vent
valve 13 is provided on the vent bypass conduit 12 and controls the flow
20 rate of gaseous refrigerant bypassed. Double dotted arrows indicate the
flow direction of the gaseous refrigerant flowing through the vent bypass
conduit 12.
The portion of the high pressure conduit 6 extended from the
receiver 11 is constructed to pass through the accumulator 10. This
25 construction is to evaporate the liquid refrigerant of low temperature
collected in the accumulator 10 by using the refrigerant of relatively high
temperature passing through the high pressure conduit 6. In order to
effectively evaporate the refrigerant, the portion of the low pressure conduit
7 situated in the accumulator 10 is formed in the shape of U, while the
30 portion of the high pressure conduit 6 passing through the accumulator 10

is positioned to pass through the interior of the U-shaped portion of the low



flow direction of the gaseous refrigerant flow ng through the vent bypass
conduit 12. The portion of the high pressure conduit 6 extended fromthe
recei ver Waoi/s86onst ructed to pass through the accunul at oPC/EROTMI0Z3 25
construction is to evaporate the liquid refrigerant of |ow tenperature
collected in the accunulator 10 by using the refrigerant of relatively high
t enperature passing through the high pressure conduit 6. In order to
effectively evaporate the refrigerant, the portion of the | ow pressure
conduit 7 situated in the accumulator 1@ is fornmed in the shape of U
while the 30 portion of the high pressure conduit 6 passing through the
accumul at or RESSUES BRRAYIf bned to pass through the interior of the U shaped
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rate of liquid refrigerant bypassed. Accordingly, en 10 the hot gas val ve
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Each of the indoor units 9 includes an el ectroni c expansion valve 4 and an
evaporator compressor 2 flows along the hot gas bypass conduit 14 in the direction

indicated by the dotted arrow of Fig. 1; when the liquid valve 17 is opened,

a portion of liquid refrigerant discharged from the receiver 11 flows along

the liquid bypass conduit 15 in the directions indicated by the double dotted

15 arrow of Fig. 1.

A plurality of indoor units 9 are arranged in parallel. Each of the
indoor units 9 includes an electronic expansion valve 4 and an evaporator
5. Consequently, a plurality of indoor units 9 are connected to a single
outdoor unit 8. The capacities and shapes of indoor units may be identical

20 with or different from one another.

As depicted in Figs. 2a and 2b, a variable capacity compressor
controlled in a pulse width modulation fashion is employed as the
compressor 2. The compressor 2 includes a casing 20 provided with an
inlet 18 and an outlet 19, a motor 21 situated in the casing 20, a rotating

25 scroll 22 rotated by the rotating force of the motor 21, and a stationary
scroll 24 defining a compressing chamber 23 together with the rotating
scroll 22. A bypass conduit 25 is attached to the casing 20 to connect a
position over the stationary scroll 24 to the inlet 18, and a PWM valve
(Pulse Width Modulated Valve) 26 in the form of a solenoid valve is
30 mounted on the bypass conduit 25. In Fig. 2a, the PWM valve 26 is OFF

and closes the bypass conduit 25. In this state, the compressor 2



5. Consequently, a plurality of indoor units 9 are connected to a single
outdoor unit 8. The capacities and shapes of indoor units nay be identical
20 with ovodi/f488¥ ent from one another. As depicted in Fi gBCT/RROEMI2DD, a
vari abl e capacity conpressor controlled in a pulse w dth nodul ation
fashion is enployed as the conpressor 2. The conpressor 2 includes a
casing 20 provided with an inlet 18 and an outlet 19, a notor 21 situated
in the casing 20, a rotating 25 scroll 22 rotated by the rotating force of
the motor 21, and a stationary scroll 24 defining a conpressing chanber 23

together with the rotating scroll 22. A bfypass conduit 25 is attached to
the casing 20iscBagssnedigeianhoslhis statgierefefedde as ‘algagingestate’, 2nd iy t he

ol erot - viié sTEHE dbipreBubig if ol 0% dpakfly. Ty £ DS O

a solenoid valve s ypass condul 2a, the

PWM val ve 26PVgMGQHive 28ds QDRSS bben@mﬁgpawduh@uiﬁs. | n tihis stateaties  t he
conpressor 2 WD 01/94859 PCT/ KROL/ 00023 di scharges refrigerant. This

state is ref eempieaserasdoas Insddisehasgerefrigesant. i Mhig plade d3 seferreddo as
conpressor 2.is erated. at 100% capaci,t In Fig. 2a, the PW) v 26 1S
&N Bnd Spens 4 NeRBHRL StaiE AR 1 ERE Riptbline' Grp@esPlz MR HF 0% does
not di schar ggap&difyl I is:]émpi;néa%%é éofzr@fr@ésro?@ Fégaganeés'a th@ic%ﬁ#hg{‘g

state", and in thi's state the conpressor IS operated at 0% capaci
Power is supphileghloadinpestatesrast dhe Motegdidise setatéd tdiea Icoadiand spaed.

unl oadi ng states, and the nptor 21 is rotated at a .copstant s qed. When

power 1 not VEESHPPBEN 3. FFle SLBRIR 48 AP SOTRESGL o BE MORORT Fobt ed and

t he conpressegiated snd'He ﬁ"%bfé IZ%QH%OEQF%@%J n Fig. 3, the conpressor 2
e loa n nl oa

periodi cally undergoes t ing a Ing states during its
oper atil@n. Loadi ngAsishovamdh Rigl 8athengompnessorrd/ paciodicdllpguiridergesglitheed

cvapor at or  5iadiss Aneh 49UoaBea SBIe BEis caRTBN, R4 IRE F1der ant.
whi le duringyhRgqiHy 8Afl Yary) 'd8Robdifig to required cooling capacity. During the
loading time the temperature of the evaporator 5 is decreased because the
compressor 2 discharges refrigerant, while during the unloading time the
15 temperature of the evaporator 5 is increased because the compressor 2
does not discharge refrigerant. In Fig. 3, the hatched portions indicate the
amount of discharged refrigerant. A signal for controlling loading and
unloading times is referred to as a duty control signal. In the
embodiments of the present invention, the capacity of the compressor 2 is
20 varied in such a way that the loading and unloading times are varied
according to the required total cooling capacity of the compressor 2 while
each period is kept constant, for example, 20 seconds.
Fig. 4 is a block diagram showing the system for controlling the
starting of an air conditioner in accordance with the present invention. As
25 illustrated in Fig. 4, the outdoor unit 8 includes an outdoor control unit 27
that is connected to the compressor 2 and the PWM valve 26 to transmit
and receive a signal. The outdoor control unit 27 is connected to an
outdoor communication circuit unit 28 to transmit and receive data, and
connected to the vent valve 13, the hot gas valve 16 and the liquid valve 17
30 to control the operation of these valves if necessary. Each of indoor units

9 includes an indoor control unit 29. A temperature detecting unit 30 and



15 tenperature of the evaporator 5 is increased because the conpressor 2
does not discharge refrigerant. In Fig. 3, the hatched portions indicate
the anow® 0094864 scharged refrigerant. A signal for contrpCT/KRgl/bhmazi ng and
unloading tines is referred to as a duty control signal. In the

enbodi mrents of the present invention, the capacity of the conpressor 2 is
20 varied in such a way that the | oading and unloading tinmes are varied
according to the required total cooling capacity of the conpressor 2 while
each period is kept constant, for exanplegp 20 seconds. Fig. 4 is a block

di agram showi ng the sy stemfor controlling the starting of an air
condi ti oner aﬁea@@@f@%@@ﬂm wnit 3d grecarmected, Enhthe mpuphportef the indeent ed in

Fig. 4, the g Jgﬂtﬂﬂoum{@bt ahd %l Q%@ﬁﬂﬁﬂp%mé?%%n Q,%g}rgl Wnhe edtﬂ)agp

connected to tThe conpressor val ve ransm feceive

a signal . Theuiput @@t of e ﬁr(dodﬂﬂidntr%? uhft ZMNMEEE e8mberdilre deteddng unit
communi cation circuit unit 28 to transmt and receive data, and connected

to the vent Galls/et@mpetrawrﬁ@enggrsfovaev%mgdhartamnwtureqQfa roeinve beaigo t o
control _.the qﬁaﬂﬁtlon o] tHe vaIvF ecessary Each of. i,ndoor Qlts
i ncl udes an f nednt FBEN i 9°r2’§" "E'%IH‘B%? F0uNgoge CRRYTYICAN C8FEnd wo
01/ 94859 PCTLifRGH/ Qfifitted & anlRIRA ntick uBRIAd Rotrkfkihit Tharkesfanast ed to
the input port of the indoor control unit 29, and el ectroni c expansi on

val ve 4 is ctheeuttddort comneunicatiqucirgut unhf28 hadlmdaodooonOMUmmttorQQ The

tenperature detec g, unit 30.is, a tenperature sensor fo sen5| ng the
t enperat ure GFCUt Pﬂgﬁf@rﬁec%ﬁtr@t%&ﬁi nﬁaEﬁ?ei“’rﬁ:lgéia Thi% WY Akl udes
an i ndoor compé[g %%bﬁ@ CI rcuit wunit 32 connect ed to an i ndoor control

unit 29 to transmt and receive data. The outdoor comunication circuit
unit 280and t he i nkhotire @mesmmmaemtmn tber@pemtlunstofaﬂeam@npmssbr @camd to
transmt and recejve data in a wr wirel ess fashion. 10 In the present

i nventi on, t AVIdssk iRto; anaowhak ﬁ@e'@@ﬁﬁr%@@oﬁ‘ stading opetatiase i heo Nermal nal
operation ang,a.$Har tddigyRRES AP opetBfioNObf®he compressor that will be

performed according to information on a required cooling capacity
transmitted from the indoor unit after power is applied to the compressor
15 and the starting of the compressor has been completed, while the starting
operating designates the operation of the compressor that will be
performed to start the compressor when a starting signal is transmitted to

the compressor.
In a normal operation mode, the indoor control unit 29 receives
20 sighals from the temperature detecting unit 30 and the temperature setting
unit 31, and‘calculates the required cooling capacity of the indoor unit 9 on
the basis of the difference between an indoor temperature and a set
temperature. Additionally, the indoor control unit 29 has information on
the cooling capacity of the indoor unit itself, and can calculate a required
25 cooling capacity on the basis of the difference between an indoor
temperature and a set temperature and the cooling capacity of the indoor
unit itself. The required cooling capacity of each indoor unit calculated as
described above is transmitted through the communication circuit units 28
and 32 to the outdoor control unit 27. The outdoor control unit 27
30 calculates a total required cooling capacity to which the required cooling

capacities of all the indoor units 9 add up. The compressor 2 is operated



operation designates the operation of the conpressor that will be

performed according to information on a required cooling capacity
transm t tved of/94889 t he i ndoor unit after power is applied tPCT/KROICOWRF eSSOr
15 and the starting of the conpressor has been conpleted, while the
starting operating designates the operation of the conpressor that wll be
performed to start the conpressor when a starting signal is transmtted to
the conpressor. In a normal operation node, the indoor control unit 29
receives 20 signals fromthe tenperatureidetecting unit 30 and the
tenperature sehtinp unit 31, and cal cul ates the required cooling capacity
of the i ndooWitDrfs loading timscamdisinlpaging Hmeypitewating vide eaek wther, Witeor

t enperature gltédpl%s%@HepFﬁgmggﬁmreqotﬁqgél?i%)@gbbq%aﬁ%% door control wunit

29 has informatTon on i ng cap f unit itself, and

can cal cul ate a rewih psferSnceold Figd 5;ap peédsurerpdlbcingsprocess phier dbf4 er ence
bet ween an indoor tenperature and a set tenperature and the cooling

capacity of staetingdeparatiomiand tthe| startinge opespliore @re odesanipedapddisty the each
i ndoor unit calcul ate described above i ransm tted through th

cormuni Sat | oRCIORE G ioh it £5 YeltiingS wfiethir Ui Gomereter oS FARPSS. The
out door cont (o-HNi tf t%lé Somprdsshl 2t igsSstap @%ﬁm{ﬁ%ﬁbﬁf@ SQRIrsh GAR_G4 LY to

which the required cooling capacities 0 I e I ndoor 'units 9 add up.
The conpr essand Zhies vepk vailved 19\Gare1£ompEae RCOpERE / (@1023and 1ISW3)h ilt 3s

or aset deponde RATUTFY ASSUTRTINHoRERancl Bo6T PREediaity. Y peFodhce 1o

Fig. 5 a pr [ ri a § N0: ' nd t he
Starting operars BasSed e 1A LIRS 18Ik AdiBal TR P SRR
det er niLoes wivbetter twe nipofesessbthifly i secohdppetia(&iitksed | dftdrhteclstpgassor 2
I s stopped, the e* ectroni ¢ expansion valve 4 and the vent valve 13 are

conpl etel y of@Med!§ s16penrd (§189) threge minutgeafierithe elegieanievalvg Atgndeconds

have passed {31040t vhive! 187dr% GREHEYS If two minutes and thirty seconds have

passed, the electronic expansion valve 4, the vent valve 13 and the hot gas
valve 16 are closed (§106). The reason why the pressure balancing
15 process of three minutes is performed is to reduce starting load at the early
stage of starting by balancing high and low pressure in a cycle. In such a
case, three minutes is a time required to balance high and low pressure in

the cycle, but the time may be changed depending on particular systems.
Subsequently, the starting operation will be described. The
20 starting operation is performed under the control of the outdoor control unit
27. First of all, it is determined whether a starting signal for the
compressor 2 is inputted (S108). If the starting signal is inputted, the
compressor 2 is operated, the electronic expansion valve 4 is closed and
the hot gas valve 16 and the vent valve 13 are opened (S109). In this
25 case, the period of a duty control signal for controlling the compressor 2 is
set to be shorter than the period of a duty control signal for the normal
operation. The reason why the period of the starting operation is set to be
shorter than the period of the normal operation is that if the compressor 2 is
operated by the periods of the normal operation, pressure fluctuation
30 becomes great, thereby deteriorating the reliability of the compressor 2 and

causing the safe starting of the compressor 2 to be difficult. Additionally,



have passed, the hot gas valve 16 is opened. Thereafter, it is determ ned
10 whether two mnutes and thirty seconds, have passed after the hot gas
val ve 16 w@oopssed (5105, three mnutes after the el ectroPCT/KRal/®23 and
the vent valve 13 are opened). If two mnutes and thirty seconds have
passed, the el ectronic expansion valve 4, the vent valve 13 and the hot gas
val ve 16 are cl osed (S106). The reason why the pressure bal anci ng 15
process of three mnutes is perforned is to reduce starting |oad at the
early stage of starting by balancing highk and Iow pressure in a cycle. In
such a case, three mnutes is a tinme required to balance high and | ow

pressure in Whﬁ@ thecyrioading tﬂrﬁé ‘?lrﬁﬁatWﬁW fongc fering @ aep@ahpp@a@ﬁnpyrq i cuI ar
systems. Subgg Hf're 6$}f1'8 k@@ rréhg?ﬂgé’”'v{nhr%)ﬁpgﬁ%ﬁé 'Ic;fogpgggrﬁe o

starting opera out

unit 27. Fi i’sa“elaﬂvef}l Ionglb rés@lﬂb&frﬁpﬂﬁto%@r@at@nﬂtlﬁrmﬁd Peéfrigéma Imayr the
conpr essor 2 IS inputte 108). If the starting S|8nal is inputted, the

conpressor 2flow f@p@rﬁtee@ccumelaémedortmme oopapTesser Yal Wecordinglyl dksthe and

t he hot gas val ve % and, t he .vent a 3..ar ened %ilo‘?h In this 25
case, tRe pelPPdGHEME A "oUREd 8§ @915? '\5?'3'@81 9 RIRAY PSR UL sor 2
i's set to bR shequdHtyt Ngerféfedierthed Qartgdudly HeNtédhps8Bal chR! dehe

normal operation. Thé reason why the peri od of the startl ng operation is
set to be samarepllshmhraplltﬁyraedlsaﬂelw t he nor mal oper atlon is that if the
conpressor 2 is 0O ated b the p ods e norf operati on, pressure

fluctuation 30 bec P&eEp r‘?f P %@Preé?ti'%{br'er 201D the

conpressor 2ggad SS

difficult. AoarteheRy ?bﬁeeé* 'f?g E?'%éﬁfﬁ%ai/ RS EBRIBOTR e T o8t i ng
time is0rel awhyahy ldwegnaosirlimigottheoperidd opiteattading ¢peration & detegmiied he
conpressor 2 take a Iongbtl me; whi.l e when the | oadi ng time is reI atively

long, a pres@rdd arigpthsd ﬁé@a@PSaFm&nanﬁltHﬁl gnipgdinggEmgnarenget B $18 1 r om
the accunul asé’éon]cgaha trhlé? fl ve‘%ﬁ Lor?m @ﬁ&%&p@g&(j}‘/m e UG ﬁné&a%ﬂg time

I's determ ned as being re ort and ng opera
The reason why the uppermost limit is determined as 80% is that if the

uppermost limit is determined as more than 80%, there is nearly no effect
15 of the reduction of the period. Therefore, when the period of the normal
operation is twenty seconds, the period of the starting operation is four to
sixteen seconds, preferably, ten seconds.
During the starting operation, the compressor is operated at 20 to
50% modulation. 20% modulation means that the compressor is operated
20 while a two-second loading time and an eight-second unloading time are
alternated, and 50% modulation means that the compressor is operated
while a five-second loading time and a five-second unloading time are
alternated. However, 30% modulation is preferable. In this case, a
loading and unloading time ratio is 3:7. The reasons why the starting
25 operation is performed at 50% or less modulation are that a limitation is
imposed on an increase in modulation because the starting operation is not
a normal operation and the reliability of the compressor may be
deteriorated because a great pressure drop occurs due to an increase in
modulation in a low temperature starting operation.
30 The reason why all the electronic expansion valves 4 are closed

while the starting operation is performed is to prevent liquid refrigerant,



Is frequently perfornmed, the starting of the conpressor can be
acconplished rapidly and safely. In this enbodi nent, the period of the
starting voper/agsson is 20 to 80% of the period of the norPel/Kepes@es on,
preferably 50% The reason 10 why the lowernost limt of the period of the
starting operation is determned as 20%is that the loading tinme and the
unloading tinme are set by the second and there is a restriction in the
reduction of the lowernost limt. The reason why the uppernost limt is
determ ned as 80%is that if the uppermast limt is determ ned as nore
than 80% there is nearly no effect 15 of the reduction_of the period.
Ther ef ore, wMéich isecqitaingd B the Freaiverhl andjbe fveparater byt has passeld, t he

period of th t L @nei s f . [ ds, eferably,
Pen seconds. KR JNERoTERSR 3 fioh <Aitbrild e L BRIAEE AN T olT AR,
20 to 50% nexbieaftégnthe? QUnimdEsat i2N MRRISoridlIgt thee eleutiorie SeXparfsigper at ed
20 while a two-second | oading tinme and an ei ght-second unloading tinme are
al ternat ed, ¥alyescbareoped. ntheepagionmefi thehefrigarpntesnduit belwramaeach whil e
a five-second | oadi ng ti e and a five- econg unllofald%ﬁ%tti ne are

al ter naged. BYARYAOT 3 A9 HF SUDPISFSPE Zold Eheplet O RPUIPLERSOT 2,816 gadi ng
and unl oadi ngadifRddbsdurized3theret %Iibﬁﬁfd’&%id‘@térﬁﬁkftéBérefdcaﬁ'lp%hé’@.erat'On
is perforned at 50% or |ess nodul ation are that a I[Tmtation s 1 nposed on
an increase in nodli the meabtioey seharh éhes campressafz isasbperated whike alhtmer nal

operation and, the reliability of the conpressor may be deteriaqrated
because a gr@%trﬁp&ﬁpénﬁ'roﬂpvaé’@ﬁrg Gl ?'83%‘3 the rRIgsauren of "L'ng%ﬁainbn. in a
| ow tenperat Péﬁuééﬁrefa'cﬁg?l%%ﬁkmar?s@%ﬁ %I\fee%?ﬁ“th‘@h}éoﬁmk)}eééb‘? £l eLfipni ¢
expansi on val ves are closed I'lTe the starting operation Is performed is
to prevent | deppsdanetefrigeraamits n¥Oriddul&edSorRG@IKRSESUINAPRBthelSverheating s
contained in }he receiver 11 and the evaporator 5 and has gassed t hr ough

t he condenseP’ 1€ £PBIRFRTROE4- nUSHiIe el gas yabie 36 iis pepaddosannect the

exit side of the compressor 2 with upstream of the accumulator 10.

Accordingly, a portion of hot gas enters the accumulator 10, so the

pressure of refrigerant situated in the accumulator 10 is prevented from
15 greatly dropping and the compressor 2 is normally operated.

In addition, since refrigerant is not circulated normally while all the
electronic expansion valves 4 are closed, refrigerant condensed in the
condenser 3 cannot enter the receiver 11 rapidly. Accordingly, liquid
refrigerant is allowed to flow into the receiver 11 in such a way that

20 gaseous refrigerant contained in the receiver 11 is discharged to the low
pressure side by opening the vent valve 13.
The liquid valve 17 is opened when the degree of overheating of
refrigerant sucked into the compressor 2 is high and a liquid ingredient is
" required to be supplemented.
25 In the meantime, STEP 108 is performed for about one to five
minutes, preferably, one minute. Accordingly, it is determined whether
STEP 108 has been performed for one minute (S109). If so, the starting
operation is stopped; while if not, STEP 108 is continued to be performed.
The time of starting operation is determined not only to achieve the goal of
30 starting operation but also to rapidly start a cooling operation. When safe

starting is primarily considered, it is desirable to perform the starting



thereafter, the conpressor 2. Additionally, the el ectronic expansion

val ves 4 are closed, so the portion of the refrigerant conduit between each
5 evapor aWon1/38and t he conpressor 2 and the inlet of the POWERes8®R3 2 are
rapi dly depressurized, thereby allowng rapid starting to be acconplished.
In the neantine, when the conpressor 2 is operated while all the electronic
expansi on valves 4 are closed, the pressure of refrigerant between each

el ectroni c expansion val ve and the conpressor 2 greatly 10 drops and
refrigerant is not circulated normally, nesulting in the overheating of the

conpressor 2. Thus .the hot_gas valve 16 is opened to connect the exit side
of the conpr 8BSEAtION gy dhsuifsient dimer K $e. the iiermnat gperaiion agthe gPally), a
portion of h e | at .
refrigerant gp?ﬁ%@enﬁgi%%ﬁ%he??a(@uw at @r"ﬂ%oé'ﬁé’%@‘e%’{e}ﬁ? %g{rﬁéyn{ﬁelga&rl%%t |y
droppi ng andopbeatiopnigr 686 anindte, sfiviohilBliles AT bé abledtad afld bafenstadtins e
refrigerant is not circulated normally while all the electronic expansion
val ves 4 ar eOpptaiion, is persueseihonghcvaaeingeeperationds semewdhad delayedannot ent er
the receiver 11 rapidly. Accordingly, liquid refrigerant is allowed to
flowinto the receiver 11 in such a way that 20 gaseous refrigerant

cont ai ned inlﬁdl%tﬂiéiﬁﬂi@ébiﬁﬁ},ﬁ is discharged to the ow pressure side by
openi ng the vent valve : e liquid valve 17 is opened when the degree of
overheating of refrigerant sucked into the conpressor 2 is high and a
liquid ingredient is ,reauired to he suppl enented. 25 Ln the antine, STEP
1081 5 performed 185 SERAPSHAPDE. fhe SrEsRTIITUSTIGH Brfdes & STE R o
Accordingl ¥, mdthod 19PESHITbINAG tHESthRIng oF Bf épéohaﬁiohgegmpmcﬁrm:é,&r one

m nute (S109). : rting operation is stoppe e it not,
STEP 108 i s wadihi moeldldted beorperdssonis.emloged i arel dhe stlactronig expEmsioron i s

det er m ned not On!tﬁ/ Bo achi eve th(;g%oal of 30 starti nlg, operation but also
to rapidly sValMg HieBel 9ag valyerand e vemkyplvamee syitablyi erpiraliegr thateby v
consi dered, Liimkeadasd ahkieqt f i 4
ol KRgf/ 000'3@0\5\/%9 B 'sBHiRg L OF BRY TR BbhdBontAtd 10 piHolited4Bpidly and
safely. Additionally, the system and method for controlling the starting of
an air conditioner is capable of preventing the inflow of liquid refrigerant in

the air conditioner while the compressor is operated.



14 operation for a sufficient tinme. If so, the normal operation or the
cooling operation is delayed. Although in this enbodinent the tinme of the
starti ngwopey®sd on is one mnute, five mnutes my be sePeTK®d1/Hf2in safe
starting operation is pursued though a cooling operation is somewhat

del ayed. 5 Industrial Applicability As descri bed above, the present

i nvention provides a systemand nethod for controlling the starting of an
air conditioner, in which a pulse wdth nodul ated conpressor is enployed
and the el ectronic expansion valve, theigot gas valve and the vent val ve
are suitably controlled, thereby 10 allow ng the starting of the air
conditioner to be perforned rapidly adﬁéﬂﬁéfely. Additionally, the system
and nmethod for controlling the starting of an air conditioner is capable
of preventing the inflow of liquid refrigerant in the air conditioner

whi | e the conpressprAisyseaerfor edntrdfing 19taridigOoRSFRKIKRK 49 @R 3contfitideri s 1.
A system for controlling starting operation of an air conditioner,
conprising: eopRphNEssor controlled in a pul se wi dth nodul ati on manner 5
according to a dut% contr ol signl?a]tl ! n.electronic. pansc%an.val ve for
expandi ng refriger n?omBB‘?‘ﬁﬁpés @ r'ﬂ‘? éri]daCB'rlrlS?e% . MO atrl'orbrrgggn?re
condui t sconngeddrimgtfaca ity caitest Sg%nas;;ai d conpressor and the inlet side of
said el ectronic expansionvalve; 10 a | ow pressure conduit connecting the
exit side of said ahectleotibnic egppassion veadlve afod texpamdiey siefigerdntai d
conpressor; a bypass conduit connected at its first end to said high
pressure coﬁ?mgFeséﬁa 1858]¢ ORI P 'end to said | ow pressure conduit; a

flow rate regul atifgigthMa TR BbAGLIPBorSE FinBHRE i8¢ ¥ tafd®ompressor
and the inlet side of said electronic expansion valve;
10 a low pressure conduit connecting the exit side of said electronic
expansion valve and the inlet side of said compressor;
a bypass conduit connected at its first end to said high pressure
conduit and at its second end to said low pressure conduit;
a flow rate regulating valve mounted on said bypass conduit for
15 regulating a flow rate of fluid flowing through said bypass conduit; and
a control unit for controlling said electronic valve, said flow rate
regulating valve and said compressor during a starting operation of said
compressor in such a way that said electronic expansion valve is closed,
said flow rate regulating valve is opened and said compressor being
20 controlled by a duty control signal having a period shorter than a period of

a duty control signal for a normal operation.

2. The system according to claim 1, further comprising :

an accumulator mounted on said low pressure conduit,
wherein said bypass conduit is a hot gas bypass conduit
25 connecting a high pressure conduit between said compressor and said
condenser and said accumulator, and said flow rate regulating valve is a

hot gas valve mounted on said hot gas bypass conduit.

3. The system according to claim 1, further comprising



15 requlating a flowrate of fluid flow ng through said bypass conduit; and
a control unit for controlling said electronic valve, said flowrate

regul ati mgOvEP4A889 and sai d conpressor during a starting opPCHKRONM®E3 sai d
conpressor in such a way that said el ectronic expansion valve is closed,
said flow rate regul ating valve is opened and said conpressor being 20
controlled by a duty control signal having a period shorter than a period
of a duty control signal for a normal operation. 2. The system accordi ng
to claim1, further conprising : an accurul ator nmounted on said | ow

pressure conduit, wherein said bypass.condui.t i t ga S ondui t
25 connecting a hi aﬂ ﬁ?%lg'EH[,% Orcgifglﬂ%?d p%’? v?@é% I8§II g’r€§%ge§%'g%ﬁan%n§a€d
condenser angs&Net 3REURMSHAIRN ; a ARGhS PresddraW dorideit’ daWntreen Vel wrids a
hot gas val ve nmounted on said hot gas bypass conduit. 3. The system

accordi ng tocohdemser, further conprising WO 01/ 94859 PCT/ KROL/ 00023 16 an
accunul ator nounted on said, |l ow pressure condui and a a\%ﬁei ver gﬁunt ed

on a high pressureVOER; $ald RMRass LaRdut IS-3 yent Hygass &ondif sonngeung

bypass conduibq r%c%i%‘?”éno%ﬂﬁ%?re%?r’i‘gwg oFQ@B}?{éddﬁ%laﬁ)r,séﬁ&‘ JaRF AbYeat@nd a

upstream si de of sald accunul'ato sal ow rate regulating valve is

a vent val veraguatisg valvesaiadverdivalzymasatertbon satd vent biipassyehduaitaccor di ng
to claim1, wherein said period of said duty control signal of said
conpressor for said starting operation is 20 to 80% of said period of said

duty control si gna%gqithoesc- &eﬁp%gémité%aiﬁﬁhd Wrrl#}eﬂpggﬁi: g@ﬁ&f Al Qfig S

The system accordi alm sal d tonpressor operated at a

| oadi ng and dohpadhtrsl sighel bRbhRl edmBrdssiop for Baidusianinhgs apdratidhaist 201go
operation of the conpressor. 6. The systemaccording to claiml, said
starting opeB&s of safd preod of said duty control signal of said compressor for said

10 normal operation.

5. The system according to claim 1, wherein said compressor is
operated at a loading and unloading time ratio of 2:8 to 5:5 during said

starting operation of the compressor.

6. The system according to claim 1, said starting operation of the

15 compressor is performed for one to five minutes.

7. The system according to claim 1, wherein said duty signal has a
period of four to sixteen seconds during said starting operation of the

compressor.

8. A system for controlling the starting of an air conditioner,
20 comprising:
a compressor controlled in a pulse width modulation manner
according to a duty control signal;
an electronic expansion valve for expanding refrigerant
compressed in said compressor;
25 a high pressure conduit connecting the exit side of said compressor

and the inlet side of said electronic expansion valve;



15 conpressor is perforned for one to five mnutes. 7. The system accordi ng
to claiml1, wherein said duty signal has a period of four to sixteen
seconds ovobngessai d starting operation of the conpressor PCBKRA/80p23 em f or
controlling the starting of an air conditioner, 20 conprising: a
conpressor controlled in a pulse width nodul ati on manner according to a
duty control signal; an el ectronic expansion valve for expandi ng
refrigerant conpressed in said conpressor; 25 a high pressure conduit
connecting the exit side of said conpresﬂdr and the inlet side of said

el ectroni ¢ expansion val ve; WO 01/94859 P /0 02 ressure

conduit connecti ng DH\Q’ ggasisugel ﬁgn%lf"t £aNgeey '%9: DX S'i"%é’ir?ﬁ' ﬁ?%f)% and

the inlet S'Qﬁpﬁs@ﬁ’vﬁl\%oé%ﬁ@lﬁfet sHPYPSHE C@g{b}gggo,connect ed at its first
end to said high pressure conduit and at its second end to said | ow

pressure conduit; & kyddssvcormudt cemnecied red itsafirsd enouto edidohighapressypass

conduit for ati n a flowrate of uid flown hrough sai d bypass
condui t; andc%n‘%HLf"P@ JﬁlSFCPB‘# eegrt?rS@!J ‘%pé%ﬁsb‘“f Pgwaﬁ“ht e regul ating
valve, gaid el e“%“@l&xﬁ et gl%)a\ﬂf‘e %%rﬁéa% gﬁ%s tcBnH[uﬁVfBPt
liquid ref ri geran romenteri ng al d conpressor ur| n start

oper ati on of regiflatheg d flowmzte o finid fmwnﬁg ietdugth Sad bypass oohduif arhie st arting
of an air conditioner, conprising determ ni ng whether a starting. SI gnal

is inputted to a c8ngRHE NIt fyneontroling isqid flow sateneguiatingvalye; sid
accor di ng tog%tcﬂ#b}/c mf}c?%ér@s,. O@i ﬁé‘l% ant® &1 WHIALLSS S8 hrEOORY qRRg for a

predet er m ne
refrigerant from entering said compressor during a starting operation of

10 said compressor.

9. A method for controlling the starting of an air conditioner,
comprising :

determining whether a starting signal is inputted to a compressor
controlled in a pulse width modulation according to a duty control signal;

15 and

operating said compressor for a predetermined time while closing
an electronic expansion valve and opening a flow rate regulating valve
mounted on a bypass conduit connecting exit and inlet sides of said

compressor, when said starting signal is inputted.

20 10. The method according to claim 9, wherein in said compressor
operating is performed in such a way that said compressor is operated by a
duty control signal having a period shorter than a period of a duty control

signal for a normal operation.

11. The method according to claim 9, wherein said compressor
25 operating is performed in such a way that said compressor is operated
by a duty control signal having a period corresponding to 20 to 80% of a

period of a duty control signal for a normal operation.



an el ectronic expansion valve and opening a flow rate regul ating val ve
nmounted on a bypass conduit connecting exit and inlet sides of said
conpressovO owusm sai d starting signal is inputted. 20 10.PTh&ERovO(IRE
according to claim9, wherein in said conpressor operating is perforned in
such a way that said conpressor is operated by a duty control signa

havi ng a period shorter than a period of a duty control signal for a
normal operation. 11. The nethod according to claim9, wherein said
conpressor 25 operating is perforned iniguch a way that said conpressor is
operated by a dut¥ control signal having a period corresponding to 20 to
80% of a period o 2-aTBQtWth9$£ BEFOIing 4P ¢laim D, nwhekain e Aonapresees

01/ 94859 PCT, - et [ . i ,enherein
said conpr esé@%gggﬁg {fﬁéﬁ ?é%ﬁgjgg?lﬁgaé}g{j u@‘%@@&i tﬁgetzﬁt&& hﬁ??a@i 5ri!g'nti me
ratio of 2:8 to 5:5. 13. The nethod according to claim9, wherein said

conpr essor operating is perforned for one to five mnutes.
13. The method according to claim 9, wherein said compressor

operating is performed for one to five minutes.



