YD 01/94858 PCT/ KRO1/ 00022 1 OUTDOOR FAN CONTROL SYSTEM OF Al R CONDI TI ONER
AND C@W%oﬂﬁm THEREOF Technical Field The present i ny@ﬂklkg{) Joﬂ at es
generally to air conditioners, and 5 nore particularly to a system'and

met hod for controlling the outdoor fan of an air conditioner that enploys
a pulsé wi dt h nodul at ed conpressor. Background Art In an air conditioner,
a condenser, that is, an outdoor side heat .exchanger, is nounted on an
outdoqr unit, and serves to condense 10 Rrefrigerant by heat transfer to
its surroundings. In such a case, the anount of heat exchange in the

- outdoor side hefU N Y ST ®5tAaIR CONDHISMERAND f an and
© *tan outdoor tenperature. The vaphatd J of heat. exchange
~directly affects the cooling = ' goaE=~anit. 15 The difference
i between the tenperatures of refrlgerant and the outdoor air is |large when
‘the outdoor tenperature is relatively low, so the anount of heat exchange
I n the outdo exchanger is increased. Consequently, there is a
concern that the evaporation tenperature of refrigerant in an evaporator,
that is, an indoor side heat exchanger, is 20 .decreased, and the surface

of the indoor side -hﬁ@tp,gggﬁlan.g%gtlgﬁyré]%lggége{'#ﬂxts%c%"agﬁﬁaﬁpﬂérhsglé:lfcgl i ng

capacity of the indoor "unit Crease rence

bet ween Bhe tRaope particularipto arsySterg el hetinst forecapitionigy th SutdboP fi bf when
t he out door tengera ure is . relatively high, so the anmbunt of heat exchange

in the outdoof! n%hiimalﬁggra Puse wddthomodulateth comypressdry, t he
evaporation tenperature of refrigerant in the indoor side heat exchanger
is increased, and the ampbunt of heat exchange of refrigerant is decreased,
so the cool i nBackgregnd\Arbf the WD 01/ 94858 PCT/ KRO1/ 00022 2

In an air conditioner, a condenser, that.is, an outdoor side heat

.exchanger, is mounted on an outdoor unit, and serves to condense

10 refrigerant by heat transfer to its surroundings. In such a case, the

amount of heat exchange in the outdoor side heat exchanger varies with

the rotational speed of a fan and an outdoor femperature. The variat.ion in

the. amount of heat. exchange directly affects the cooling capacity of an

Jindoor unit.

15, ., The difference between the temperatures of refrigerant and the

outdoor alr is large when the outdoor temperature is relatively low, so the

' ,amount of heat exchange in the outdoor side heat exchanger is increased.

_Consequently, there is a concemn that the evaporation temperature of

~ refrigerant in an evaporator, that is, an indoor side heat exchanger, is

20 decreased, and the surface of the indoor side heat exchanger may freeze.
In such a case, the cooling capacity of the indoor unit is decreased.

On the other hand, the difference between the témperatures of
refrigerant and the outdoor air is small whe'n the outdoor temperature is |
relatively high, so the amount of heat exchange in the outdoor side heat

25 exchanger is- decreased. Consequently, the evaporation temperature of
refrigerant in the indoor side heat exchanger is increased, and the amount
of heat exchange of refrigerant is decreased, so the cooling capacity of the



indoor unit is decreased. Hence, in order to keep the cooling capacity of

the i ndoonw@pifsssepti mal regardl ess of outdoor tenperatur epcrikirogosRsessary
to properly regulate the anpbunt of heat exchange in the outdoor side heat

eXxchanger 5 according to variations in outdoor tenperature. To this end,
in a conventional air conditioner, the rotational speed of an outdoor fan
I's regul ated to high speed or | ow speed according to outdoor tenperature.
This regulation is performed for not only.an air conditioner having a
singl e outdoor fan but also an air conditioner having a 10 plurality of
out door fans. intosr unit,is deereasedout door tenperature is low, a plurality of
out door fans are si Itaneously operated at a | ow speed so as_ to reduce

the anount of heat Sndid 9rder o diaepothe mnge@apaﬂtyhahym indegreonitn

at a hi gh spogaitl te8aRiiEs o Guiskl BnncRBR! ik MisceRSryeto 1proBBiYne.

out door si de regulatexthesagount Upheaﬁéxcﬁéﬁgeaﬁptf% Sm%r BRI REAVEKEHAMYEr

met hod for controllin t he outdoor fa an air conditioner Is

probl emati ¢ | ﬁcﬁw&llng\)?mﬂamat@mmﬁdomtemqmwm on and di scharge of

refrigerant varies jap %ﬁﬁ as_is the.ca r. Co ressor or
e Y

t
a pul se width nodul L2 gonventiona eﬂ%&ﬂngg‘ﬂﬂeﬁ%er afiongl speed
h

e oor £.of @ daRiooy @R SYRGUINEABREN GEUPor 1w Shéed BB3LAIHG 16121
particul ar, foutdogruteneperature. mi'dms a'egdlahonplsepecformedilefor dhetcbalyganohir
refrlgerant i's riodically or, | h rried out durin 25 the

operation of °9ﬁ§'t'95ﬁ{)ﬁggtg ra s*f'ﬁ °°£1 ﬁt ﬁ§°t amair Qﬂﬁ\qﬂl@eﬁﬁlwg a
refrigengnt | phitafger e&?ﬁéoo?’?&h@” 'I‘H’éltCi %ﬂgnté%utcfoi*gr tEfh \Ml]éﬁlpe r\fl&@gsr ant

I's not discharged ar t er nat ed he anount's re55| 0

di schar ge of Mrallyemfamutdoar fansi are suManebmlympaated awgaudsw spaedndo @b
That is, when

50 the- 1 oadi ngd Fediebd e eguibef healiicnangndn aroutiost sierheai@xshangetui ng
through the qiietran ﬁt&@oﬁ‘l@%péﬁ‘éﬁﬁé‘@ﬁgﬂ,Schéechﬁ‘abé’refa}‘nssé@'élmuitgnégbglycase
' operated at a high speed so as to increase the amount of heat exchange in
15 the outdoor side heat exchanger. ,

- However, the above-described conventional method for controlling
the outdoor fan of an air conditioner is problematic in that when the amount
of compression and discharge of refrigerant varies with time as is the case
when an inverter compressor or a pulse width modulated compressor is

20 -used, the amount of heat exchange in an outdoor side heat exchanger
-cannot be held constant because the outdoor fan is regulated based only

: on the outdoor temperature.
In particular, for a pulse width ‘modulated compressor, the
-discharge of refrigerant is periodically or intermittently carried out during
25 the operation of the compréssor. That is, a loading time, during which
:refrigerant is discharged, and an unloading time, during which refrigerant is
'not discharged are alternated, so the amounts of compression and
édischarge of refrigerant vary with time, thereby varying the amount of
refrigerant flowing through an outdoor side heat exchanger. That is, when
30 - the loading time is relatively short, the amount of refrigerant flowing through
the outdoor side heat exchanger is relatively small. In this case, When the



WD 01/ 94858 PCT/.KROL/ 00022 3 rotational speed of the outdoor fan is
const ant, wio of948k¢ Vel y excessive heat exchange is conduct ﬂoﬁb&% of the
anount of refrigerant flow ng through the outdoor side heat exchanger.
Accordingly, the cooling capacity of the indoor unit is increased due to
t he supercooling of refrigerant in the outdoor 5: heat exchanger. On the
ot her hand, when the loading tine is relatively |ong, the anmount of
refrigerant flow ng through the outdoor side heat exchanger is relatively
| arge. In this case, when the rotational speed of the outdoor fan is
~ constant, a reotationall speedsof fhiecbekiooh a1 isCUONEtaEE d Felafhisig\exteskive heafW of
“s»the anobunt of refrigerant flow ng through the outdoor 10 Side heat
exchanger. AcB%¢hAngds is cenduciedin M@V\t@bg‘@i amount ofeefrigerant flawing threugh

T he” out dooieodfiddR g heat Birtnas? " RBE Sty PieeGetIBe Ganasituiatahe ¢ ne
present i nveniridwor umt ib@l@tﬂ'ewé@d&é@@itﬁ@shﬁe@oﬁﬂng %’fréﬁﬁte?’at?ﬂ‘(ﬁtﬁg SIS

occurring in the prior art, and an object of the prese Inventron 1s to
provi de & sysheat @xehasgebdOndhecother diandygvhére thetldading time isf relativély

count o nea Bt RS ot 3E ritiBhBHou ol SRl Bis uieody elds st
unt. of he: | 3 e 19 G  heat
i 20 Congr e ot [RANN fige; 1 SN clse? Whth 1S rofitefl dpeqq ¥ ¢

acconpl i sh t htheautdoobijfentis eonstaptca refativety pinsoffickeint shedt exéifanyeesent
i nvention, a s sée&f ar cont rghl i ng the outdoor fan of an air conditioner
conprises a cﬁﬁB wcted, in; iewaf the @mountwi fefrigerant Bomingcthesugh ter pytsloant i s

vari abl uri ' Wolsk rynpe C apnect ed..to
sai d co‘?rlpdrjessg‘fa’;e| gﬁagﬁﬁﬁdﬁ? én%gf&gﬁc{@?'i tg %e%ﬁor!@r Q@gag?cg{y ﬁ*gdﬁaoﬂ%ﬁpu
exchanger ; anisodecreasedaluectoanineressesinthé condensatich prstistns bf teTfigeramt U ;
and a control,,upit far controlling said outdoor fan(s) to be operated in
one of preset 'rbﬁ'@'%lf’H%BHrﬁﬁﬂégx%{'@égfe&i ng to an outdoor tenperature sensed
by said outdoeor. tenperature sensor and the anmount of

: Disclosure of the Invention

Accordingly, the present invention has been made keeping in mind -
15 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 outdoor fan
of an air conditioner employing an pulse width moduiated compressor, in
‘which the amount of heat exchange in the outdoor heat exchange of the air
conditioner is properly regulated, thereby allowing the indoor unit of the air
20" conditioner to have a proper cooling capacity.

In order to accomplish the above object, an aspect of the principles
of thé present invention, a system for controlling the outdoor fan of an air
conditioner comprises a compressor in which the amount of discharge of
refrigerant is variable during its operation; an outdoor heat exchanger

25 connected to said compressor; an outdoor fan(s) positioned near said
outdoor heat exchanger; an outdoor temperature sensor for sensing
outdoor temperature; and a control unit for controlling said outdoor fan(s) to
be operated in one of preset operation modes according to an outdoor
temperature sensed by said outdoor témperature sensor and the amount of



D 01/ . . i sct i t of.said conpressor.
' 4858 PCT/KROL/ 00022 4 discharge of. refrigeran
xgigﬁé? Q@ BYuBs’) t o anot her aspect of the principles of bEfﬂﬁﬂﬁﬁQBE
ivention, a method for controlling the outdoor fan(s) of aﬂ ala Cation
conditionér havi ng. a conpressor controlled in ? ngsgerggzingnauloading
"5 i i t enper at ure; _
manner 5 conprises detecting an outdoor _ f
' ' ; d outdoor fan(s) in one o
time of said conpressor; and operating sai one o .
[ ding to a deyected outdoor tenper _
preset operation nodes accor ted ou oo A e Do g
L f .said conpressor. Brie scrip _ _
Cligt' Ie:?;edl | ?gdgﬂghé@rgjl -@Frf%fﬂgt Qﬂ%léﬁgmfessm’.syst emfor controlling the

. L . \ H "
Chventi on,Frg. - 2af UnR Bboidiffo bRofeE A5hRRESt e rinciniet of the presentd
n I On; l * 3 - - . . . . - . -
comr cssor o) aeod fop Sontioling' e Slber faSf bt ARtk toflieler 59,
| . ul ate _ I'oadin ; _
éhSrQBLsihl“w %V'rarﬁ’ra SPMPRRSH05 eominellechdn | aapulse Width niodulaiien Uﬁiaﬁﬁ%*-ng

[ | | t during the operatio t he
compr cssar  of b pases defeAgTEN FlasY |adihSmtuisk detagingrsioding tinte céyst om
ggrp(r:g?\ts?{)l Io}csg:ittsn-empmsmp@nﬂaageégﬁ,@n s3id @RBS{%} i@n@ iﬂnr?gl%c%rfrg&nﬁ%gt}moﬁh
the present invention; 20 and Fig. 5% s a flowchar o] a

control | i ng t9RErBHPACBIOdesaaecartingn taia detedtéd wrrdobN tEPBRFAIARS Sarfd td the

i | * L PLI haracters of principal parts
resent inve r ion of refer enge o _ pri ar
2: ,corrpressoﬁ%@eﬁerngggﬁ‘ﬁetkﬁéQgﬁﬂ'grﬁ%?pr%%. outdoor unit 9: indoor uni

26: pul se width nodul ated val ve 27: outdoor control unit 28: outdoor

communi cation.¢iycuit unit 29: indoor control unit 30: first outdoor fan
31: second o&mgmmmerature sensor

10 Fig. 1 is a diagram showing the cycle of a éystem for controlling the
outdoor fans of an air conditioner in accordance with the present invention;
Fig. 2a is a sectional view showing a pulse width modulated
compressor at a loading position, and Fig. 2b is a sectional view showing
. the pulse width modulated compressor at an unloading position;
15. Fig. 3 is a graph showing a relationship among the loading time
-and the unloading time and the amount of discharged refrigerant during the
operation of the compressor of Figs. 2a and 2b;
Fig. 4 is a block diagram showing the system for controlling the
outdoor fans of an air conditioner in accordance with the present invention;
20 and - ' '
: Fig. 5 is a flowchart showing a method for controlling the outdoor
_. fans of an air conditioner in accordance with the present invention.
i .. "Description of reference characters of principal parts
2: compressor S: indoor heat exchanger
25 8: outdoor unit 9: indoor unit
26: pulse width modulated valve 27: outdoor control unit

28: outdoor communication circuit unit  29: indoor control unit

30: first.outdoor fan 31: second outdoor fan
33: outdoor temperature sensor



WD 01/ 94858 PCTI KROI /00022 5 Best Mvde for Carrying Qut the Invention
Her ei naf t &¥Q 0:948581i nent s of the present invention are desci;é,ﬁﬁ%d/&) 6ijet ai l
wtth reference to acconpanying drawings. Fig. | Is a diagramsho rq t he
cycle of a systemfor controlling the 5 outdoor fans of an enbodi nent of
the ai'r conditioner in accordance with the present invention. The air
conditioner | includes a conpressor 2, an outdoor heat exchanger 3, a
plurakity of electronic expansion valves 4, and a plurality of indoor heat
exchangers 5, which are connected to each other by refrigerant conduits to
forma closed refrigeration circuit. O the 10 refrigerant conduits, a

| 'refrigerfint C 888t Mode I8P 85k outflow side of the conpressor 2 to the
.. inflow side o T es 4 is a high pressure

i ,conduit 6 for guiding the flow of high pressure refrigerant discharged
fromthe conpressor 2, while .a refrigerant conduit connecting the outflow
side of the el ect r ofiPeiRgfiRimembedimentssofithecpresent imventlors iate destriBéd e

2} : duit 7 f i di the fl f | ow
o ebcuro r ef r detel WYSAORARHLS a0 aying dlamibotpansi on val ves 4. The
td heat ch il 13s adise ' r nduit 6, while
the ?ﬁéog?aheit“ei‘é‘ﬁ'gﬁge? einglanf SASwA 1 eltidor BiyRtath daf S fing e
Whi | e the conPWideer fans of anpembodimenteof thee alréoriditioweri in é&&rﬂéﬁ&é%&ﬁps 20

| ndi cat ed by i r conditjoner 1 of includes an outdoor

| _.Ihe
unit 8 and a p u#"%@%%%““?ﬂd@gﬁ hicopdgionesd inolutdas awcompressor 2 des t he
bove- descr i begtdoé d ot - ri bed out.door heat
gxgxanger 3. Theo_ gﬁtégg?f&ﬁr?% i ﬁg.' af%‘rﬁ{%gf%fﬁgq%%@g&cb%@%%ﬂ?%A&Wd
situated on tAPluralilyxf ipdesrsheat exchdnigers 5UadidHEaR eéndé&eag%%%ﬁsd%ﬁ%f .
ream o

and a receiv .situated on the high pressure conduit 6 downs
t he out door ﬁ‘é‘éﬁ“@?&ﬂﬁﬁ&@ﬂdﬂﬁs TRe form uanslased refrigaratios ciocuib! | Oft thand.

O\ ahor 8 | deberane ondie ok EF RORalf SRS BBl nstne |
not evapor at e;Prapi@sser 8l tp the inflow side of the electronic expansion valves 4 is a -
. high pressure conduit 6 for guiding the flow of high pressure refrigerant |
' dischargeq from the compressor 2, while a refrigerant conduit connecting
the outflow side of the electronic expansion vaives 4 to the inflow éide of
15 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
! outdoor heat exchanger 3 is situated on the high pressure conduit 6, while
; the indoor heat exchangers 5 are situated on the low pressure conduit 7.
- While the compressor 2 is operated, refrigerant flows in the directions
20 . indicated by solid arrows. |
| The air conditioner 1 of includes an outdoor unit 8 and a plurality of
-indoor units 9. . The outdoor unit 8 includes the above-described
-, compressor 2 and the above-described outdoor heat exchanger 3. The
outdoor unit 8 further includes an accumulator 10 situated on the low
25 pressure conduit 7 upstream of the compressor 2-and a receiver 11
situated on the high pressure conduit 6 downstream of the outdoor heat
- exchanger 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. |f ‘refrigerant is not evaporated completely in



V0. 01/ 94858 PCT/ KR0O1/ 00022 6 the indoor heat exchangers 5, refrigerant
“entering tW@OHeSSul ator 10 is a mixture of liquid refri gpefirofash2gaseous
refrigerant. The accunul ator 10 evaporates liquid refrigerant, and all ows
only gaseous refrigerant (refrigerant gas) to enter the conpressor 2. To
this énd, it is desirable to .5 situate the entrance and exit ends of the
refrigerant conduit situated inside of the accumulator 10 in the upper
portion of the accunul ator 10. Likew se, ig refrigerant is not ‘condensed
conpletely in_ the outdoor heat exchanger 3, refrigerant entering the-
receiver 11 i e 'né)qarmt éxchaogers 5, esfrigerantientering thesacoumulaior tRiaE! -

The receiver s ed 10,10 separate the liquid refrigerant and
the gaseous ré%' ﬁ@g%ﬁiﬁhﬁﬂ%ﬁ{@%@ﬁt m@ggsem& refigarasty othe acaemulatar 40
refrigerant tevapogitesh d. ' e n exit. ends of
~the refrigerant ggndui tﬂg?tguarte-g@éli%lg?'d% %@sr§byv§$s§€9§tr ée‘[@'g?@{ﬁed to.

the | ower . por (ieffigemnt pasy tecenteeithé ‘conpresseie?. Vo Wiidagiid, I L QESirable to

refri g'er%nt si-hﬁgtt&e@lpi n.the receiver 11, a 15 vent bypass condult ?él S
provi ded> o c§ HMrancs; g exit engls; ofthe gefrigerantsconduibsitissted insigst r eam
of the accunu : f. the vent bypass conduit 12 is
situated in tguﬁ)ﬁé@’%@?ﬁ’?p i(")‘?ltpl % W&%‘é‘?n ofthe %‘E?%ﬁ'ﬁ?ﬁﬁa%ous _
refrigerant enters Likewiss)tif bafrigsrars ' ' | vi ded
on the vent bypass conduit 12 _a%d coﬁ?mttscoﬁﬁgnﬁdé\?vawléﬁgwe/&oﬂ%gggg&(g{?g
refrigerant b%%ﬁi?& anger 3 defiigeyant enteging dbe seceivér  gds anmixtord of ligudi n
t he receiver ; L0t | Lecti.ons of uble  dotted arrows by the
action of t he}%fgh{e%\?gl %‘/@’ é%eseﬂ’f% Eﬁf‘?’g?m%of?gﬂé'eﬁ%{ﬁr ptds wanstietrd oo
ext ended Of r omseparate tiee liysid refrid r '

p iqeid refrigeraf®BRHHE (g3debls ?ﬁ@eﬁ@%«%&%&. other

accurmul ator 10. This 25 construction is td evapo
refrigerant oP"ﬁJﬂlql@NbQFB{tfbﬁdlwIreﬁigydamtdotbedischargécat dTo IRislehdighay the

br essr e condgyTanes st bt Silis ‘e eriasieh rapgti stusedlasidegef dhe. ¢ he
portion of thesteiverttaraxtendsdo the Towsr potfibRef b fdbeiiopymul ator 10 i's
formed in the shape, of U while the
-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 .ceiver
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.  Accordingly, the gasedus
refrigerant collected in the receiver 11 flows in the directions of double
dotted arrows by the action of the vent valve 13,
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 |



31 rti of the high pressure conduit 6 passing through the accunul ator
?g pio;t IF)SSY‘SPH?@?’ t ogpags through the interior of the Ushp@mtnpgqtsdggpn 31;” t
the | ow WO 01/94858 PCT/ KR01/00022 7 pressure conduit 7. The ou tQOL u

8 further includes a hot gas bypass conduit 14 connecting the poa e} o
t he hfgh pressure conduit 6 between the conpressor 2 and thg pgtlgor
exchanger 3 to the accunulator 10, 5 and a l'iquid bypass con Ult i de
conneeting the downstream -side of the réceiver 11 and the upstrea

) [ [ d on the hot gas
he accum ot gas valve 16 is situate
g;pgss condui Pﬁ%ﬁ{%gggﬁltufgr the flowrate of hot gas bypassed, and a

low rate of Liquid relr aerann oyttt Rlife®s ndi ey Prende Rpfatf gae
flowrate of Liquid refrigeran .1 h
.valve 16 is ofeReReting thet portios Giothe?dugrldpi)mtbﬁgggﬁﬁe%ﬁnosn ”ﬁﬁ’.@?g[ﬁéﬁ; 2
the dot t ed ar oPyssRf 2 B k. HORASr healaxchongee S fhe apowslater 40; 7 on

I qui f ar gl oq& t LHET ows al.on e
i Ui d bypass. condur b SYPass RGNS caneb NG 1B bt usaf, Sogott s

dotted arrow BIceivey. 111and ithe upstieam sidé of the acéuialiaterc G‘.deﬁgi;dzti g;%éx% ger

d out doognf. 30 . and 31 positioned near the outdoor )
o0 o1 o388 Shudlh, T DR e paen comlut 16t oo i,
si de and al | oHot g6 Hybabsad! ahf A3 WISy I SuoubaoS dhe bRk branes” *
- so heat 20 excﬁangg?%can 'occur i fjhe t'do e 18 Japics by
operation noeendyit tte fo reontrold tiseciowl patedeAr |j @ﬂséﬂ@}gnﬁ’]@ﬁf@%s?ﬂe
Coror o8 o AEREARL GabRCEAT oS veboutd ebapinat st o gk o
conpr 932 r2° WBEnclhghe: oo efmurthlé?pe_d;mll;wes an out door
tomperature S5 tanes folfl 8 EfineliBut 2 o R thrhatiaa Bvpassoronduit 1y of
i nggor uni ts 94 an thendireotien indicatetaty tHe dERED affow g? Fié.ﬂﬁo\@ﬁeh’%é ﬁiqgid'
i ncl udes an €| cér_H]i.c expansi on valve 4 and an in 00r- nea
: vﬁv IS opened, a portion of liquid refrigerant discharged from the
. . receiver 11 flows along the liquid bypass conduit 15 in the direction
15 . indicated by the double dotted arrow of Fig. 1.

The outdoor unit 8 further includes first and second outdoor fans 30
and 31 positioned near the outdoor heat exchanger 3. The first and
-second outdoor fans 30 and 31 are positioned side by side and allow
external air to pass through the outdoor heat exchanger 3, so heat

20 . exchange can occur in the outdoor heat exchanger 3. The operation
' mode of the first and second _outdoor fans 30 and 31 are determined
according to the amouh_t of refrigerant discharged from the compressor 2
and external conditions as will be described in more detail later.
'Addition.ally, the outdoor unit 8 further includes an outdoor temperature

25 sensor 33 for measuring outdoor temperature.

A plurality of indoor units 9 are arranged in parallel. Each of the
indoor units 9 includes an electronic expansion valve 4 and an indoor heat
exchanger 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

30 identical with or different from one another.

As depicted in Figs. 2a and 2b, a variable capacity compressor



é'xchangerwii Consequently, a plurality of indoor units 9 are connected to
a single oMBS8UNit 8. The capacities and shapes of ind ' y be
30 identical with or different fromone another. As depi c?g‘?jwli&r}bf'—l%)g? 2a
and 2b, a variable capacity conpressor WO 01/94858 PCT/KR0O1/00022 8
controlled in a pulse wdth nodul ati on manner is enployed as a conpressor
2. The conpressor 2 includes a casing 20 provided with an inlet 18 and an
outlet 19, a notor 21 situated in the caskng 20, a rotating scroll 22
rotated by the rot ting force of the notor 21, and a stationary 5 scroll 24
defining a co?&ﬂt@épng cRarfidse 2widthgmddutation hmdmmer oisit émployedr g £2- A

bypass condui | ta d t'o the cgsjn 0O to connect a osition over
the stati onar§/°r§§$ég§ PP?A flg': ﬁ%mPFﬁséPr%e!ncgwﬁe%amm@mm idecewithdam
Modul at ed Val intet 185ahd dm 0 lsn Q4 lve,is.  nounted o he
bypass conduit 25. In Fi glﬁulegt,“l‘?,hé rI‘%OVQI?VZZ‘I %@éai'é%lﬁﬂng '@Ifé,lﬁéng he
bypass condui $crol 22 rotateds byt theerotatimg dorser of tigs rﬂotdi”?ﬁhﬁﬁdieassfffdniagfam'
Thi s stage issrerl?) {gg to as "a loading state", and in this state't
conpressor 2 15 ?e figing; 210R9PEassing chamber F23 . togsther hwith Y rothting 26 i s
ON and opens gdpell Pgpa Yﬁg%i t te, the. c ressor 2 does
not di scharge refrizge?gﬂ . Fénél?gggqlss%gh?‘@df@o%nﬁ%@ncwwcﬁ ng

state", and iPpsitions avext the hstatiomanye seesll 24 StoORRE2 (8. OXhd CAPFAMMY -
Power is sup Iieciptrﬁ?tw oppr essor 2 regar dﬁgsgﬁ%f ir?%eailadaé?]%gg W

unl oadi ng stg‘faé‘ée, L dt lated\alve) 26du.thetformcoia tsolénai® aeive idhen
power is not; mgikted 2, the yootor 21 is not rotated and
t he congéessjo;f:éal s%%ﬁoggﬁgge)g&%f%' skbhg-iﬁliﬁg.':w valvechis ©Ffor 2
periodi t@l |y apess thé ebypaadicoadam 25Nl 9RMH efhed W8l L S

oper ati on. 'I_'hqe l.oadi ngﬁ_i rrey%nd t he ug%%ad?ﬁgﬂ{ﬂ]gn%&géar@‘eagggﬁ%eﬁ%%(?
required codlISIATESS refrigerant, | Thia state isgeiemed to as “alicadingrtster, Wikd if t he

o e ant BRI PoROR % Y F L0 ESPRORLT e 8. e
i ndoor heat 'dAMhvglve 26 iss ONvandaspeths the bypass conduit 25. In this state, the
- i compressor 2 does not discharge refrigerant. This state is referred to as
15 “an unloading state”, and in this state the compressor 2 is operated at 0%
* capacity. Power is supplied to the compressor 2 regardless of the loading
and unloading states, and the motor 21 is rotated at a constant sbeed.

-When power is not supplied to the compressor 2, the motor 21 is not
rotated and the compressor 2 is not operated.

20. As shown in Fig. 3, the compressor 2 periodically undergoes the
loading and unloading states during its operation. The loading time and
the unloading time vary according to required cooling capacity. During the
loading time the temperature of the indoor heat exchanger 5 is decreased

-because the compressor 2 discharges refrigerant, while during the

25 unloading time the temperature of the indoor heat exchanger 5 is increased

because the compressor 2 does not discharge refrigerant. In Fig. 3, the
: hatqhed portions indicate the amount of discharged refrigerant. A signal .
for controlling the loading time and the unloading time is referred to as a
duty control signal. In an embodiments of the present invention, the

30 capacity of the compressor 2 is varied in such a way that the loading time

and the unloading time are varied according to the required total cooling



because the corrptessor 2 does not -discharge refrigerant. In Fig. 3, the

hat ched pwidoipasssi ndi cate the anmpount of discharged refrig {. si gnal .
for controlling the loading tine and the unloading tine i?‘ﬁg@?lr’@ﬂzzto as a

duty control signal. In an enbodi nents of the present invention, the 30
capacity of the conpressor 2 is varied in such a way that the Ioadlng tinme
and the unloading tine are varied according to the required total cooling
WO 01£94858 PCT/ KRO1/ 00022 9 capacity ofgthe conpressor 2 while each cycle
period is kept constant for exanple, at twenty seconds. Fig. 4 is a bl ock

~_di agr am show 58§a¢ it of the cempressom2 whilel each bycleqpénitbdis Rﬁtscdff
“ *condi tioner Iékggﬁ rgﬁw Wit h the present invention. ustt ed in
f‘ Fig. 4, the or' ﬁﬁﬁ? s an outdoor control unit 27 that is
" connected to, and t 40jgSq th) 26. The

" out door control unﬁig]Z? |saco§%lggt clipsrtﬁﬁgg%‘%"ﬁ]gb%ggst@&mh ﬁ’PB‘chiihecwt
unit 28 to t 1o4HdoRn fans of aecair conditioner idaitddraante With e FHebERCHVE rature
sensor 3 ﬁ@ggﬁ%ﬁ%‘]h t he |Hg ort of the 10 outdoor control unit 27,
and firs N M@Rrw t 8ninclides amoutdtorfcontmpemit i ng
first and seczqrmap;gg@,m lve r nected to the
out put port of the out doeoérté(?:‘g%tgér)mfle%t? s#%ﬁpmﬁf*&)@ dghﬁ%nWM valve 27

operates the 28 rst Thed cutdoord €erntrol 3N 2B jé N ety0 de by
confirmng o erature data inputted 15°?P8§nélté e out oo?’hﬁﬂ:'&:D

£
t err}[)er alt ure ?@ﬂﬁﬁr"@g d"ftcH@ Ynit48 (tg tfan?mbfartdmecielw'ﬂaﬁ.ls ?§d§5{°§ﬁ'§’
controllin r.fan o in
Each of t hg fdﬂgggﬂﬂb??n té | nc?%&@gagﬁgl FaGepn %‘%ﬁatﬁ‘?i 8’@ Iﬂﬂﬂfcﬂqumfttheunl t

32 ekt ed outdonr contiod unit 0
traﬁgrr:tt aﬁd@rgm}/e dat ;m %@gﬂtﬂggﬂoénﬁcgﬁ%ﬁ %gfddcyrttfgﬁ(r& ﬁm@nﬁ?ﬁig“and

, the i ndoor UAResAting first; andJmttorBlZouhlpobdalwBBtand?Bﬂf(ieéﬁeétfv%l}F

and recei ve & & " #eCh el i shi on t enper at ure_ det €cti ng
unit 30 and a ter?gg#%!%dr\gbs@ﬁ H@u& e H&ﬂ%c?@@f@ouﬂmezz nplbepor t
of outdoor control unit 27 operates the first and second fans 30 and 31 in a

;preset operation mode by confirming outdoor temperature data inputted
15  from the outdoor temperature sensor 33 and the loading time of the
.compressor 2, and by controlling the first and second outdoor fan operating

units 34 and 35.
Each of the indoor units 9 includes an indoor communication circuit
‘unit 32 connected to an indoor control unit 29 and the outdoor unit 8 to
20 transmit and receive data. The outdoor communication circuit unit 28 and
.the indoor communication circuit unit 32 may be constructed to transmit
and receive data in a wire or wireless fashion. A temperature detecting
unlt 30and a temperature setting unit 31 are connected to the mput port of
) the indoor control unit 29, and the electronic expansion valve 4 is
25 ° connected to the output port of the indoor control unit 29 The
' temperature detecting unit 30 is a temperature sensor for sensing the
temperature of a room to be air-conditioned. The indoor control unit 29
receives signals from the temperature detecting unit 30 ‘and the
temperature setting unit 31 and calculates the required cooling capacity of
30 the indoor unit 9 on the basis of the difference between an indoor
temperature and a set temperature. The loading time of the compressor 2



] [ [ [ alve 4 is 25
‘the indoor control unit 29, and the el ectronic expansion v
connect ed WQ 0858 ut put port of the indoor control unit 29PC’FIﬁ{01/0?0ﬁ2
tenperature detecting unit 30 is a tenperature sensor for sensing t e29
térrper ature of a roomto be air-conditioned. The indoor control unit
recei ves signals fromthe tenperature detecting unit 30 and the v of
tenperature setting unit 31 and cal cul ates the requi rgd cooling capacity
30 the indoor unit 9 on the basis of the difference between an indoor > o
tenperature and set tenperature. The |oading time of the conpressor
01/ 54858 PCT) Rrditenmined aceomingdler tk\ermemﬂ'embcmlmglmpaaﬁyt@cmmf 2 b9
ool i ng capaci - al J, by ‘the above-described way. The firs
gecohd-gout doo?ﬁg\één'?egg 'géﬁg’ﬂf' each have three operation nodes of stgp,tlhgw
combi nat i on of e the. et o SRR Dytdodt Rl 3B7aBR A, dach: have dhre ng
conbi nation o e two _
tabl e. [ Tabl eopgrationdmodss roftstopit kkaospéed éiﬂi?ﬁ(ijtjﬁ QHéé@%%déE; 55%,@0 ﬁﬁﬁazﬂeed

[ hi gh, speed. 3 | ow spee ow spee _

0 ghdsloleggt o4°+%ﬁ§53§gd9%g§(%'§ﬁ§%m e combination of.thedwoadutdper fainsop modes
doter d bIo ' ' Bfioor fans are six. Although two
fone are 'Yaﬁ@?iﬁg@fmilngﬂg?é%%gﬁ% Snl y one fan can be utilized. In
Lo o e I1Ee ' d of the fan nay be three of stop, |ow speed
such a case, the opdiable 6h nodes

and high spegfiJmodesygt Shott-¢—be ‘lﬁgpt%{?,éﬁ%gam rngggﬁ% oﬁﬁ?&&ﬁﬁéfto
t hose skilled —i—ﬁ—{—heegc-t'—t-ha-t_zny nlUih ns. |an .
oper ati on nodeg high speed hfgh speed

4 low speed high speed

3 low speed low speed

2 stop high speed

1 - stop low speed

0 stop stop

That is, the number of operation modes determined by the

combination of two outdoor fans are six. Although two fans are utilized in

10 - this embodiment, only one fan can be utilized. In such a case, the
operation modes of the fan may be three of stop, low speed and high

speed modes. It should be understood and readily apparent to those skilled

in the art that any number of fans, and any number of operation modes
thereof may be possible.

15 In an embodiment, the operation modes are predetermined
‘according to an outdoor temperature and the loading time of the
 compressor 2. Table 2 shows an exemplary operation modes according
~ ‘to'an outdoor temperature and a loading time when a duty cycle control
+ period for a compressor of 7.5 horsepower is twenty seconds.
20  [Table2]
0. Outdoor temperature _
7°Cor | 8to 13 to 18to 23to 28°C or
tower | 12°C | 17°C 22°C 27°C higher
10
| Loadin | secon _
" | gtime | dsor 0 2 3 4 d 5
‘ more ’




i ’ [ [ the operation nodes are
hereof may be possible. 15 In an enbodi nent,

tp} edeternwmy Ql/94am:p ording to an outdoor tenperature and th (#12‘%&@2@? rre of
the conpressor 2. Table 2 shows i’;m Sxenp![ ary aﬁg:‘agl gﬂt;mcycl 2 control

out door tenperature and a |oading tine
:)gl’l gg for a corrp?gssor of 7.5 horsepower |Z3t\t/ventzgcsefonldzmrzol[z'lc;aiﬂ?g g]ZC
o]
Qut door tenperature 7C or 8 to 13 to 18 to o]
27C h'Lgherrmlo Loadin secon g tinme ds or 912 3:4 EQS mz‘rnfn\r/]\OOOé/ 3?2?82 .
2 =7 O secP—oO—4-2 < -

rg{sKEsOlgggg?eﬁ't from 5? outdoor t enper gt ure begones Hi gher
‘and the |oading time o; he (2:% res 2 Becoles -ongler ¢as {he 51 oadi ng t
time of the cofpress rdf i Iong r, the anoun{ of dlﬁphargle )1"_ r?f[!ger?n
 becomes larger), the opkralion des arye preset 1o arrow tier5rot hl ona
"speed of the f|rst a1deaoac nd out door fans 30|and 31 jto becofre higher.
Rgferrlng to F ‘g. 5, of fof cbntfol IMing t he2 out/doos faps of arh air
condi ti oner .j.s|.descr b@gs Fi rst,| when the coeressor 2_ s st arted, tlhe

- As apparent from Table 2, as the outdoor temperature becomes
: —  higher and the loading time of the compressor 2 becomes longer (as the
loading time of the compressor 2 is longer, the amount of discharge of
refrigerant becomes larger), the operation modes are preset to allow the
5 rotational speed of the first and second outdoor fans 30 and 31 to become_
higher. .

Referring to Fig. 5, a method for contro"ing the outdoor fans of an
air conditioner is described. First, when the compressor 2 is started, the
dutdoor control unit 27 receives an outdoor temperature and the loading

10 . time of the compressor 2 (8101). The outdoor temperature sensor 33
detects an outdoor temperature, and the outdoor control unit 27 has
information on the loading time of the compressor 2 when the compressor
2is operated Thereafter, an operation mode is selected according to the
outdoor temperature and the loading time of the compressor (S102). The

15 selection of the operation mode is made from a plurality of operation
modes, e.g., from the six modes shown in Table 1 and 2.

Next, prior to the performance of a selected operation mode, it is
determined whether the first and second outdoor fans 30 and 31 are
-stopped (S103). in a preferred embodiment, when the first and second

20 outdoor fans 30 and. 31 are stopped, the fans 30 and 31 are operated at a
high speed regardless of the selected operation mode (S104). That is,

. When the first and second outdoor fans 30 and 31 are all stopped, the fans
30 and 31 are operated in the mode 5. This is to enhance the starting
power of an outdoor fan operating motor. Such operation is continued for

25 two to five seconds(preferably, for three seconds).

If it is determined that the outdoor fans 30 and 31 are not stopped



out door control unit 27 receives an outdoor tenperature and the Ioadlng 10
time of t NOBUMSS&EsSsor 2 (S101). The outdoor tenperature SPEP ﬁ&? ?etects
an outdoor tenperature, and the outdoor control unit 27 has ormati on on
the | gading. tine of the conpressor 2 when the conpressor 2 is operated.
Thereafter, an operation node is selected according to the outdoor
tenperature and the loading time of the conpressor (S102). The 15 sel ection
of the operation node is nade froma plurabity of operation nodes,.e.g.,

fromthe six bIeI and 2. Next, prior. to the performance
of a sel ect ed%%ﬁ?gﬁgﬁmﬂea & the operationi pkdheneutdeortfansf 3®sanchr811
second out doogydeitfs S103 In_a fe _
enbodi nent , wh’é‘% the@??g%cgﬁ sec%TEbng@gt ?ﬂ) L%%‘?%r @é%g §1eare

stopped, the Operatad |artue3a>peranonpmoﬁee(éel§ct@d a{t's gg Sg ﬁf t he
sel ected operatlonl |F?lgq8104 That is, when the |r 8Lt door
By

fags go aﬂd 38xape Spiideor ttempeaature ® Imell]; Shamrﬁ’t(gpﬂ'feapﬁfﬂe (] ﬁi‘?
nmode is of an outdoor fan operating
not or . Sgch O?g%%@fi?%@?@ﬁ %%énprﬂf?e@ap VFvéet@mP%sgégenéﬁG@ siadeabl v,
for three secOnthe)first fandt secd doop 00 S 31 are
not st opped WO 00 aanEna e K%?%oozgg éi%?% @E@%%si" 38 5stHt. e

oper ati on of eyidogt tempgraturads 16°Grandsthe leadingdime lof te G6RpRESEGH2 igHE
S104, the outS% % é%g 31 Iare rated in the operation node

se|l ected at ng ag.l%( 9 ) 'sll%‘?ec@aﬁ%  operatigs raodel @scording o Table i s

| ower than 7Q@. tHe k t | oadi n t' of

t he conpr essor 2. ‘Imﬁvtde tﬂelﬁ?st%n%eé%ﬁe f|Ut8§8{f¥(T%S€%§ﬁg %ﬁ?@o’&? ‘?&@ eﬁe al |
stoppe]g Ihn twr@tktiattbgzmodersebubuhelpare bpﬁ,rméatmrtﬁelsyégtgda,ﬁg @ahﬁ,adl ng
time of the e i.S on t he node |sseecte

oper ation m)glg é %ﬁ%raﬁ%dtﬂ &}‘Pol 89 gl—iﬂﬁe ieee seeonds: st Asna sesultydtheut door
bperatod | n tie oaeerodse of the ot Bhd Sfdcohd' Sber TBRY 34 B3t 4llr

operated in the selected node 3 after el ng ope
three secondschanged fram@ hlghtsmed mode to a low speed mode.

-' Industrial Applicability
15 As described above, the present invention provudes a system and
method for controlling the outdoor fan of an air conditioner, in whlch the
outdoor fan is controlled according to the loading time of a pulse width
_modulated compressor and an outdoor temperature, thereby properly
regulating the amount of heat exchange in the outdoor heat exchanger of

20 the air condltloner and, accordingly, allowing the indoor unit of the air-
conditioner to have a proper cooling capacity.



operation nodes of the first and second outdoor fans 30 and 31 are all
changed f moome4essgh speed node to a | ow speed node. | ndustgépkroinoo22
Annlicability 15 As described above, the present invention provides a
system and nethod for controlling the outdoor fan of an air condltloner
in whifch the outdoor fan is controlled according to the | oading

pul se width nodul ated conpressor and an out door terrperaymm“n,"
properly regulating the amount of heat exghange in the im [!w!l”m
exchanger of 20 the air conditioner and, accordingly, all owi fig the

unit of the air conditioner to have a@_ﬁm@r cool i ng capaci ty WO 01/ 94858

- *PCT/ KROL/ 00022 13 (1L trtrrrerredreerrerrertrrrttl € ~MS dains 1. A
- systemfor controlling one or nore outdoor fan of an air conditioner,

| conprising: a conpresoiysRmtof eoMrofiiRl BheObr therd HuGod! g%rﬁﬁ?ggﬁgﬁft s

"5 variable during its operatlon an out door heat exchanger
sai d corrpressgen tsmrocomprmng:t door fan positioned near said outdoor heat
exchanger; an outdogr_tenperature sensor for sensing an outdoor 10
tenperature; and a SJFRY esgm' dn Whieh AN ameunt.ef dischasge Pfoiefrigarant i
out door fsan t o ygHabIRRAS E Riienef preset operation nodes according to
said sensed outdoor tenperature anU sai d anount of discharge of

refrigerant of saidan outdnmhwtexéﬁarigb er CohneLSdIn $4i8 Yompraséer; ¢l ai m 1,
wherein as said outdoor erature becones higher and a | oading tinme of

sai d conpressor beRredr MR routdapy fas| Q%@Qnede near ssaid joutdoor deat at i on
nodes al |l ow ngxcﬁ%err.ot ational speed of said outdoor fan to becone higher.

an outdoor temperature sensor for sensing an outdoor

10 temperature; and
a control unit configured to control said one or more oﬁtdoor fan to
- be operated in one of preset operation modes according to said sensed

outdoor temperature and said amount of discharge of refrigerant of said
compressor.

5 - 2. The system according to claim 1, wherein as said outdoor
: temperature becomes higher and a loading time of said compressor
becomes longer, said selected one of said preset operation modes allowing

" the rotational speed of said outdoor fan to become higher.

3. The system according to claim 1, wherein said one or more
20 . outdoor fan comprises one outdoor fan, and said preset operatlon modes
include stop, low speed and high speed modes.

| 4. The system according to claim 1, wherein said one or more

~ outdoor fan comprises two outdoor fans each having stop, low speed and.

high speed operation modes, and s_aid preset operation modes for said two

25 outdoor fans include stop-stop, stop-low speed, stop-high speed, low

speed-low speed, low speed-high speed and high speed-high speed
operation modes.



3. The system according to claim1, wherein said one or nore 20 outdoor -
fan conpr iWe91/84888 out door fan, and said preset operation npgg&Rrot/feyde
stop, | ow speed and hi gh speed nodes. 4. The system according to cldim1,
wherein said one or nore outdoor fan conprises two outdoor Tans each .

havi ng stop, |ow speed and. high speed operation nod Bmml\ﬂ“mﬁmt
operation nodes for said two 25 outdoor fans include 3]““ oW
speed, stop-high speed, |ow speed-|ow speed, | ow speed*high 'spded®and high

speed- hi gh speed operation nodes. WO 01/94858 PCT/ KROL/ 00022 1111111111111
LETEE Tl 1 IN14 CL Ms 5. The systemaccording to claim1, wherein

sai d conpressor is gC 1 ‘ e, W dth dul atign nmanner and the
anount of di scharge5° o? rg*értlsg.'e'?g%?rag%u i‘gic&a’% r‘@i%ﬁ'r" ?%‘gd%?rBPFﬁ% 1By a
| oadi ng time conboliet incapuisswitth nodulatidieniantie? d a¥ ol i ,
wherein said cgg&r_essor and said outdoor heat exc angea?h((g:\g-'rﬁtso?iﬁ%‘é@%

out door uni t , OhKefrigarantef said sampresser is determined hyr a deading dime oftsaid

i ndoor unit eaglth Pﬁé g an el ectronic expansion valve and an i ndoor heat
exchanger. 7. Re od" for controlling one or nore outdoor fan of an air

10 conditioner having a conpressor controlled in a pulse wdth nodul ation,
conprising the steps of: detecting an outdoor tenperature; detecting a

| padi ng @i ne of sai@. Ebesystervraccandingierckinnd, wheteipneai® lcofireésost §agr f an
in one of pre ggd §Bgd%tgi gn 15cHDdes according to said detected outdoor
tenperature and sal t DAL Pxchgnger Fonstitute an sputdesminits sand  said Tais

met hod accor deoaditionét #; ; %ﬁ; | | t r erature becomnes
hi gher and sai d | oadi ng '?'i‘%%cof g%lbg g@?rpsc?ﬂeg"sdgrg ﬂ%@(%ﬁk@%@ﬁ@é??‘"ggi an

sel ected one 6lechanic expansionpalvatdanthaminticordidat exobanger.

7. A method for controlling one or more outdoor fan of an air
10 conditioner having a compressor controlled in a pulse width modulation,
comprising the steps of: _
' detecting an outdoor temperature;
detecting a loading time of said compressor; and
operating said one or more outdoor fan in one of preset operation .
15  modes according to said detected outdoor temperature and said detected
loading time of said compressor.

8. The method according to claim 7, wherein as said outdoor
- temperature becomes higher and said loading time of said compressor
- becomes longer, said selected one of said preset operation modes allowing
20 . the rotational speed of said outdoor fan to become higher.

9. The method according to claim 8, wherein the operation modes
; of said one or more outdoor fan include stop, low speed and high speed
: modes, and said one or more outdoor fan is operated in selected one of
. said preset operation modes after having been operated in the high speed
25 - mode for a predetermined time when said one or more outdoor fan is
- changed from the stop mode to another operation mode.



20 . the rotational speed of said outdoor fan to becone higher. 9. The
met hod ac¥P @58 o clai m 8, wherein the operation nodes pép/RRbfoddRe OF
nore outdoor fan include stop, |ow speed and hi gh spee nodes, and said
one or, nore outdoor fan.is operated in selected one of said pres

operation nodes after having been operated in the high sﬁﬂm“m f a
predeterm ned time when said one or nore outdoor fan is !/ ‘"m ﬁ.ﬂdm
stop #wde to another operation node. WO 01594858 PCT/ KROL/ 06022 [* s =«

prrerrrerrrrrrerrrerrt it 15 100 The method according to claim9, wherein
said predetermined tine is tw to five seconds. 11. The nethod accordi ng

"to claim7, wherei M@arle pRhSH - a prises two outdoor
.. fans each havjng stop, |ow spggfggiﬁ?m@{é?ﬁ%%%eg’@%gggr%ﬁ'sc?ﬁe&%ﬁgmn%d
;. said operati diMmandsitwo to five sedonds out door fans i ncl ude six of stop-stop,

stop-1 ow speed, stop-high speed, |ow speed-|Iow speed, |ow speed-high speed
and hi gh speed- hi gh speed operation nodes. :

11. Thg method according to claim 7, wherein said one or more

outdoor fan comprises two outdoor fans each having stop, low speed and

5 high speed operation modes, and said operation modes for said two
outdoor fans include six of stop-stop, stop-low speed, stop-high speed, low

' speed-low speed, low speed-high speed and high speed-high speed
operation modes.



