DESCRI PTI ON Ai r Conditioner TECHNI CAL
FI ELD The present invention relates to an air conditioner
5% which, after an operation stop due to power interruption during
operation, restarts operation when the power supply is recovered.
BACKGROUND ART I n regi-ohs where power interruption often
occurs due 10 to poor power supply circunstances, there has been

provi ded an air conditioner which, after an operation stop due to
power interruption during operation, restarts operation when a
specified delay tinme is clocked aftcPESCRIPEMN supply is recover ed.
In the air conditioner, the delay tine is previously 15 set.

Therefore, after a plurality of ai AirotDshditonreresx A, B, C as shown in
Fig. 5 are all .stopped during operation due to power i nterruption

and then t he TBOHNEICALPPIBLD S recovered by resol ving t he power
interruption, the individual air conditioners restart operation by

activating conpressor SThé BidSare0usientiohhfe BltBRF o 2R air Yondie i98kaY
time since the recovery of the power supply. As aresult, there is a

possi bi bi ty whathpna O aul sdtat i WatbPraIRo power iBtEPHIEPLok @RAS R | NE,
causi-ng a power supply protective breaker :
operatién, restarts operation when the power supply is
recovered.,
BACKGROUND ART
In regions where power interruption often occurs due
10 to poor power supply circumstances, there has been provided an
air conditioner which, after an operation stop due to power
interruption during. operation,‘ restarts operation when a
specified delay time is clocked after the power suﬁply is
recovered. In the air conditioner, the delay time is previously
15 set. Therefore, after a piurality.of air conditioners A, B, C
-as shown in Fig. 5 are all stopped during operation due to power
interruption and then the power supply is recovered by resolving
the power interruption, the individual air conditioners restart
operation by activating compressors simultaneously in the elapse
20 of the delay time since the recovery of the power supply. As
aresult, there is apossibility that an overcurrent flows through
a current feeder line, causing a power supply protective breaker

to be operated, so that the feeder line may be interrupted.

- DISCLOSURE OF THE INVENTION



to be operated, so that the feeder |line may be interrupted.

Dl SCLOSURE OF THE | NVENTI ON - 2-
An object of the present invention is to provide an air conditioner
which is so designed that when a plurality of air conditioners are
stopped during operation due to power -2- interruption and then a power
supply is recovered the air 5 conditioners are not restarted

si mul t aneousl y upon the power . recovery so that an overcurrent does
not flow through feeder | ines, by which a power supply protective
breaker can be preventBd object dff direbpregempemateadion is to provide anln
order to achi eve the above object, the present 10 I nvention provides an
air conditionér etndhtiesdmmbs chpésasd adesigned thiaénwhenes suplitive of
recovered after an operation stop due to power. i nterruption during
operation, catpricenddtiendesayrei BRopped duedhgubpbragiseciiuentbopower
calculating a delay tine, which is different fromthat, of another

air conditiongterwipbidéheafi@®@ehenld powsdPBUYpl§ fLeceeebedred, dehay atiirner
whi ch, upon the power recovery, starts to clock the delay tine

cal cul ased byohfet dehéds taF® not restated! 8ihNILSLESHLIN 1BHih AheORRARE ON
control section for- restarting the operation upon conpletion of the
cl ocki ng by Eaéove;y so deh Y dd WFercurrent does not flow through feeder
lines, by which a power supply protective breaker can be prevented
from being operated.
In order to achieve the above object, the present

10 invention provides an air conditioner which restarts operation
when power supply is recovered after an operation stop due to
‘power interruption during operation, comprising: a delay time
caiculating seétion for calculating a delay time, which is
different from that of another air conditioner, when the power

15 supply is recovered; a delay. timer which, upon the power recovery,
starts to clock the delay time calculated by the delay time
calculating section; and an operation control section for
restarting the operation upon completion of the clocking by the
delay timer.

20 According to this invention, when a plurality of air
conditioners are stopped during operation due to power
interruption and then the power supply is recovered, the delay
time calculating.section of the respective air conditioners

calculates the delay time which is different from that of

25 another air conditionér and the delay time is set in the delay



2'01 According to this invention, when a plurality of air

condi tioners are stopped during operation due to power . i nterruption
and then the power supply is recovered, the del ay time cal cul ating
section of the respective air condi tioners calculates the delay tine
which is different fromthat of 25 ar@-fer air conditioner and the
delay tine is set in the delay .

- 3- timer. The air conditioners individually restart operation at

timng varying anong the air conditioners, after the delay tine

begi nni ng at P& r Sbevaty qosldetdok@(Jtsbyndhmdim}aw triestart operation at
Accordingly, no air conditioners are restarted simultaneously 5 after
power recover@ﬂ-HsT@lgt Waryiang erenguthermimoendhbl ohbow, tadfteirghhe delay tine
feeder line, by which the power supply protective. breaker _ can be

pr event ed frdJﬁQiéinigiqowdr F@kr recovery is clockdd n endoder®pt tokethe
present invention, the. air conditioner further conprises a storage

section for s‘”tcmcndg,ngdw, 6 air vandt lopRresent | festeRaad senal thAboRgR %' on
t herein, wherein the delay time cal culating section cal cul ates

del ay ti5re frafiter power treeopereisd EEaY ahyovdtidur idh® @Pes abkon dveBhAbhgpased
on the set "~ values representing the operational information st ored I n

t he stitieafecgeet L Ofle, P which the poweACHBIFHNDriRetRevR breaker
conditioner of this enbodinent, _
can be prevented from being operated.
In an embodiment of the present invention, the air
conditioner further comprises a storage section for storing set

10 va.lues representing operational information therein, wherein
the delay time calculating section calculates the delay time from

- the power recovery until the operation restart based on the set
values representlng the operational 1nformat10n stored in the
storage section.

15 According to thé air conditioner of this embodiment,
the set values representing operational information such as
operational mode, air flow tap and set temperature are stored
into the storage section, and the operational information is
retained even if the power supply is interrupted. In this case,

20 the set values representing operational information are
generally different among the air conditioners and less likely
to be equal to one another. Therefore, based on these set values
representing operational information, the delay time from power
recovery to operation restart are calculated by the delay time

25 calculating section, by which the delay time varying among the



the set values representing operational information such as

operational node, air flow tap and set tenperature are stored into
t he storage section, and the operational information is ret ai ned
even if the power supply is interrupted. In this case, 20 the set

val ues representing operational infornation are- general ly
di'fferent anong the air conditioners and less likely to be equal to
one anot her. Therefore, based on these set val ues representing
operational information, the delay tinme from power recovery to

oper ati on restar¢conditiciend abedbbyeadicl Yialedy toi kbe @6lay Thteu witthogt
section, by which the delay tine varying anong the

-4- sattingnthe¢i pneest bam iy eddiflerentt dedayheigel &p Ewmmy\mumhout
setting the |ntent|onally different delay tine to every air

condi ti oner. conditioner. I n anot her enbodi nent of the present

i nvention, the 5. air conditioner further conprises.tenperature sensors

for detecting tefpeictiHereenbeRiREENIdNEHRPBEAEENE Bhwdretiom)e tdien
the delay time cal culating section calculates the delay time from

the power rego¥erordtibnkhe MRRGhlr WomASlRs baasdhHurdiesensors for
tenperatures representing the operating state detected by the 10

tenperature gefgetsng temperatures reprB8ERE thd o Ord i@l St 4@ diiHedehn Of
t hi s enbodi nment,
the delay time calculating section calculates the delay time from
the power recovery until the operation restart based on the
temperatures representing the operating state detected by the.
10 temperature sensors.

According to the air conditioner of this embodiment,
temperatures representing operating state such as indoor
temperature, outside air temperature, ihdoor heat exchanger
temperature and outdoor heat exchanger temperature are detected

15 by the temperature sensoré. In this case, the temperatures
representing an operating state of the air conditioner are
generally different among the air conditioners and less likely
to be equal to one another. Therefore, based on thése
temperatures representing the operating state,.the delay time

20 from power recovery to operation restart are calculated by the
delay time calculating section, by which the delay time varying
among the air conditioners can be easily set to the delay timer
without setting the intentionally different delay time to every
air conditioner.

25 BRIEF DESCRIPTION OF THE DRAWINGS



tenperatures representing operating state such as indoor

tenperature, outside air tenperature, indoor heat exchanger

t enperature and out door heat exchanger tenperature are detected 15 by
the tenperature sensors. In this case, the tenperatures

representing an operating state of the a$-conditioner are general ly
different anong the air conditioners and |less |ikely to be equal to
one anot her. Therefore, based on-these t enperatures representing
the operating state, the delay time 20 from power recovery to operation
restart are cal cul atedfdg-.tBe is a bldekagiagnancafcanatding cauditoimndry

whi ch the delay tine varying anong the air conditioners can be

easi |y set t@cchsddepadotameembodimentwiotthdhe peéséemy inwesritritoanyt i onal |y
different delay tinme to every air conditioner. 25 BRI EF
DESCRI PTI ON OF THE DRAWAENGS2 is a flowchart of a controller of the air -5-
Fig. 1 is a block diagramof an air conditioner . according to an
enbodi mrent otonkétpomeent invention; Fig. 2is a
flowchart of a controller of the air condi ti oner; 5

Fig. 3 i5% a flowhart Febevanist® fiduchdrt relevant to Fig. B 0. 4 is a

timng chart show ng restarts of the air conditioners; and-
Fig. 4 is a timing chart showing restarts of the air
conditioners; and
Fig. 5 is a timing chart showing restarts of air
conditioners according to the prior art.
10 BEST MODE FOR CARRYING OUT THE INVENTION
Hereinbelow, the air conditioner of the present
invention is described in detail by an embodiment thereof
iilﬁstrated in the accampanfing drawings.
Fig. 1 1is a block diagram of an air conditioner
15 according to an embodimeﬁt of the present invention, where
reference numeral 10 denotes an indoor unit and 20 denotes an
outdoor unit. The indoor unit 10 has an indoor heat exchanger
1. The outdoor unit 20 has a compressor 2 the suction side of
which is connected to one end of the indoor heat exchanger 1 of
20 the indoor unit 10, an outdoor heat exchanger 3 one end of which
is connected to the discharge side of the compressor 2, and
expansion means 4 one end of which is connected to the other end
of the outdoor heat exchanger 3 and the other end of which is
connected to the other end of the indoor heat exchanger 1 of the

25 indoor unit 10. The indoor heat exchanger 1, the compressor 2,



Fig. 5is atimng chart showing restarts of air condi tioners
according to the prior art. 10 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
Her ei nbel ow, the air conditioner of the present i nvention is
described in detail by an enbodi nent thereof illustrated in the
acconpanyi ng draw ngs. . +6¢g. 1 is a block diagramof an air
cohditioner 15 according to an enbodi nent of the present invention,

wher e reference nunmeral 10 denotes an indoor unit and 20 denotes an
outdoor unit. The indoor unit 10 has an i ndoor heat exchanger 1. The
out door unit the duxleorhept eschanldet feand dihicosksaniei cof means 4 comsicihtuts
connected to one end of the indoor heat exchanger 1 of 20 t he i ndoor
unit 10, an eutdefridemntexciangdt.3 oRefehdepinthidifscharged i Srémnngas ed
to the discharge side of the conpressor 2, and expansi on neans 4 one
end of whi chcospeesseet®dsteoridenseidies ;epdsult of rafiidtthpuedesut®itrs .
exchanger 3 and the other end of which is connected to the other end
of the indooatherd oaxabangiatleféhdifer 3 and i BAYPandRid bl @he dfirididRor
heat exchanger 1, the conpressor 2,

- 6- 5  meBason! dadlerba@tee)X chiad dirrd gakdnt v xRS 0A MRS rfioor

constitute - arefrigerant circuit. Refrigerant discharged from
t he CBREeSEMH ardydrS 16 OMEHIHhATHR {K£EME neht! adidid, NgnbeaboRYlsdoor s
cooled.

The indoor unit 10 also includes a relay 5 which turns
on and off a drive voltage for the compressbr 2, a controller
10 6 for controlling the relay 5 and the like, and a fan motor 8
which is driven into rotation by a drive signal from the
controller 6. The indoor unit 10 further includes, near the fan
motor 8, an ihdoo; temperature senéor Dl-for detecting indoor
temperature and an indoor heat exchanger temperature sensor D2

15 . for detecting temperature'of the indoor heat exchanger 1.
Also, the controller 6, which is made up of a
microcomputer, I/0 circuits and the like, has a receiver section
6a for receiving an operation signal from a remote controller
7, and an EEPROM (Electrically Erasable and Programmable Read
20 Only Memory) 6b as a storage section for storing set values
representing operational information set by the remote
controller 7. The controller 6 further includes a delay time
calculating section 6c for calculating a delay time T based on
the set values representing operational information stored in

25 the EEPROM 6b, a delay timer 6d for clocking the delay time T



at- the outdoor heat exchanger 3, and is expanded by the expansion 5

nmeans 4. Thereafter, the refrigerant evaporates at the indoor heat
exchanger 1, absorbing the indoor heat. Thus, the roomis cool ed.
The indoor unit 10 also includes a relay 5 which turns on and off a
drive voltage for the conpressor 2, a confroller 10 6 for controlling
the relay 5 and the like, and a fan notor 8 which is driven into
rotation by a drive signal fromthe. controller 6. The indoor unit 10
further includes, near the fan notor 8, an indoor tenperature sensor
D1 for detectdadgulagedr by the dedapetimereabodl aning dsect eat6wmx crahger
tenperature sensor D2 15 for detecting tenperature of the indoor heat
exchanger 1. operation control Aestiionhéecdivtr atdsdraringhiagedstimmdamyn of a
m croconputer, 1/Ocircuits and the like, has a receiver section - ba
for receivi ngomplepéont end of gted dloakiagr Byotkec@alapltimer 6d. 7, and an
EEPROM (El ectrically Erasabl e and Programmabl e Read 20 Only Menory) 6b
as a storage section f@igstPring FeowehhveSof a mair eRUEIABL ERGWDREHHd onal

i nformati on set by the renote controller 7. The controller 6 further
i ncl udess a delrayebini be per fofledHAthaGontebl 0Br aFper g Pdddred, del ay
time T based on the set val ues representing operational informtion

tslt ?nre e$ in 2%ig. 3he £FEPBONhERL oF dehdyoutiBe B3 £R6 _c%a{l%‘ih'ﬁ&ohﬁﬁrdif&s%y
of the compressor-startup delay time T at step 83 of Fig. 2.
Now, operation of the controller 6 is explained below
with reference to Figs. 2 and 3.

1.0 , First, when the process is started after power
recovery in Fig. 2, it is decided at step S1 whether or not the
‘microcomputer of the controller 6 has been reset. When it is
decided that the microcomputer has beeri réset, thé proéram goes
to step S2. On the other hand, when it is decided that the

15 microcomputer has not beefx reset, this pro;:ess is ended. 1In
other words, when the state before power interruption was an
operating state, the microcomputer is reset and the program goes
to a process of restarting operation shown in steps S2 and the
followings. On the other hand, when the state before the power

20 interruption was a stopped state, the microcomputer is not reset
and this process is ended.

Then, when the program goes to step S2, data is read
from the EEPROM 6b. That is, set values (air flow set value)

representing operational information in the state before the

25 operation stop due to the power interruption are read.



calcul ated by the delay tinme cal culating section 6¢, and an

operation control section 6e for restarting operation upon

conpl etion end of the clocking by the delay tinmer 6d.

Fig. 2 is a flowhart of a main routine show ng the 5 process to be
performed by the controller 6 after power 8r-ecovery. Fig. 3is a
flowchart of a subroutine for the cal cul ation process of the
conpressor-startup delay tinme T at step S3 of Fig. 2. Now,
operation of the controller 6 is explained bel ow with reference to
Figs. 2 and 3. 10 Next, the pEiogsam gadweho tstepps D eheresa shactbdt b er
power recovery in Fig. 2, it is decided at step S1 whet her or not
t he mMprarssplertid stertogntdedldyertimehas dbethe esatprédwiy i1 is
deci ded that the m croconputer has been reset, .the program goes to
step S2. On tpexfdwerd.hand, when it is decided that the 15 :
m croconput er has not been reset, this process is ended. In ot her

words, when the state efsauterquiiele |f¥rerfiily i M1 WASEARN proces¥ SRR
state, the mcroconputer is reset and the program goes to a process

of restastingstepaial deDaghoMe TNoBHARS cSRPPESSEPe is expld BldPWhn@stai@ the
ot her hand, when the state before the power 20 interruption was a

stopped st at evititheeFetbageMEdItElg.l 3. N0tn KRB ion, as @E@&efliag REREEPS 4 S
ended. - Then, when the program goes to step S2, data is

o asont ng B ISEEREHSEy 00 ' 118 b da{ LM onte
operation stop due to EhesROWEY skBEYFURLLRR 187 P14 289 indoor temperature
is determined by the indoor temperature sensor D1, and the
10 determined indoor temperature is added to the delay time T.
Next, the program goes to step $32, where temperature
of the indoor heat exchanger 1 is determined by the indoor heat
exchanger temperafure sensor D2., and the determined indoor heat
exchanger temperature is added to the delay time T.
15 Next, the progra;n goes to step S33, where the air flow
set.value is added to the delay time T.
Next, the program goes to step S34, where a count value
of a 1-second timer (not shown) is added to the delay time T.
Next, the program goes to step S35, where a count value
20 of a power supply synchronous timer (not shown) is added to the
delay time T.
In addition, the 1-second timer and the power supply
synchronous timer start clocking at the timing when the

microcomputer starts up after power recovery. Because the

25 timing at which the microcomputer starts up varies among the



-8 Next, the program goes to step S3, where a

cal cul ation process of the startup delay tine T of the conpressor 2
I s per f or med. A subroutine for this calculation
process of the 5 startup delay tinme T of the conpressor 2 is explained
I n detail with reference to Fig. 39-In addition, as the delay tine
T, a val ue corresponding to 3 mnutes has previously been set.
First, at step S31 shown in Fig. 3, -indoor tenperature i s determ ned
by the i ndoor tenperature sensor D1, and the 10 det erm ned i ndoor

t enper at ur e iLsdavdddal oaimezqmilayonewe Tthe count values of tiNeXt~sddwd
program goes to step S32,. where tenperature of the indoor heat

exchanger 1 tsmeet @nd trhesl Howerheuppliposyidattonous time¥CHangerhd Rimemat,ur e
sensor D2, and the determ ned indoor heat exchanger tenperature is

added to the del ay tinehdn, atbstep 536, the deM@¥ttiniche iRy 98t B ﬂﬁ’@%etl%ySt ep
S33, where the.air flow set value is added to the delay tine T.

Next, the pragmnam @heshiceested ﬁ%maﬂﬂﬁéﬁuﬁmé:(%%nﬁhé{%éﬁl routine®f Fig,
1- second timer (not shown) is added to the delay tine T.

Next, tlse pragram goes to step S35, where a count value 20 of a power
suppl y synchronous tinmer (not shown) is added to the del ay ‘tine T.

In addition, the 1-secpRcdttd EB1cANStidE VMRS sSYPRIRE startup delay time
T of the compressor 2, with 3 minutes added to the delay time
T, a 3-minute standby is ensured so that the refrigerant circuit
is equalized in internal pressure. As a result of this, the
10 compressor 2 is reduced in load, thus facilitating the restart
of the compressor 2.

‘Next, the program goes to step S4 shown in Fig. 2, where
the delay time T calculated at step S3 is set to the delay timer
6d and the clocking is started, by which the startup of the

15 compressor 2 is delayed un£il the clocking of the delay timer
6d is ended.

Then, at an end of the clocking of the delay timer 6d,
the program goes to step S5, where the compressor 2 is started
up by the operation control section 6e, by which the operation

20 is restarted. Thus, this process is ended.

Whereas concrete numerical value computations have
been omitted in the description about the calculation process
for delay time in Fig. 3 for an easier explanation, an example

therefor is described below concretely.



synchronous tiner start clocking at the timing when the

m croconputer starts up after power recovery. Because the 25 timng at
whti ch t he m croconputer starts up varies anong the

-9 - i ndi vidual air conditioners, the count values of the 1-second
timer and the power supply synchronous t+I@®+r vary thereanong.

Then, at step S36, the delay tine T is set to the del ay timer 6d,
where the programreturns to the nmain routine of Fig. 5 2.

In the cal culation process of the startup delay tine T of the
conpressor 2, with 3 nFort exaspded asstuhe tdedtayindimbidual pardmeBeBsntamt e
standby is ensured so that the refrigerant circuit Is equalized in

i nternal presskevaAsiea pEsult of this, the 10 conpressor 2 is reduced
in load, thus facilitating the restart ' of the conpressor 2.

Next, the programijaeslve stepvS&ushowntbR0Fi . tap=3yhemne tap=4, the delay
time T calculated at step S3 is set to the delay ti ner 6d and the

clocking is started, by which the stawmttgpo$, tine ta=6, HC@RP=gSsor 2 is
del ayed until the clocking of the delay tiner 6d i s ended.

Then, atsan end ofcoula¢ ehoaki 88 Disddvhdlalimert:i ner 6g,- 59 the program
goes to step S5, where the conpressor 2 is started
Count value of power supply synchronous timer:
0 - 99 (for 50 Hz power supply frequency)
0 - 119 (for 60 Hz power supply frequency)
Then, with both indoor temperature and indoor heat exchanger
10  temperature assumed as 18°C, 8-bit operations are performed by
the microcomputer. First, a sum between an indoor temperature
_of 12h (in hexadecimal) and an indoor heat exchanger temperature
of 12h {in hexadecimal)} is determiﬁed, and further 40h-(in
hexadecimal) is added to the resulting sum, by which a timer set
15 value TN is determined: |
IN = 12h + 12h +40h = 64h.

It is noted that adding 40h for determination of the
timer set value TN is a process necessary for operating the delay
timer 6d. Then, after the count value of the 1¥second.timer'and

20 the count value of the power supply synchronous timer are added,
the highest-order 2 bits are set to 0s. Next, if the timer set
value TN is zero, the timer set value TN is made to be 3h; if
the timer set value TN is a value which is divided by 3 with a
remainder of 1, 2 is added to the timer set value TN; and if the

25 timer set value TN is a value which is divided by 3 with a remainder



up by the operation control section 6e, by which the operation 20 S
restarted. Thus, this process is ended. Whereas concrete
nuneri cal val ue conputations have - been onmitted in the description -
about the cal cul ati on process for delay time in Fig. 3 for an easier
expl anati on, an exanpl e t her ef or +Isl-descri bed bel ow concretely.

- 10- For exanple, assune that individual paraneters can
t ake val ues of: Air flow set value: auto=0, L tap=3, M. tap=4,
M tap=5, HMtap=6, H tap=7 5 Count val ue of 1-second tinmer:

0 - 59 of 2, 1Gsunddedl te thle pimer ssipphyusyitsoobivats tharkimer set

0 - 99 (for 50 Hz power supply frequency) 0 - 119
(for 60 Hz powdmiesdppliy hadguemdyd a multipTheof Mt Thlent hwitbdoddh added

t enperature and i ndoor heat exchanger 10 t enperature assumed as

18[err] C, 8- Ui thedriameirosst anéupdN,othedesylting valikei sisetose fhetdlay
First, a sum between an indoor tenperature .of 12h (in hexadecimal)
and an indoortingat 6dxclangad stwaperttiditéner set veflub2iN (i beexadees nele 1S

determ ned, and further 40h (in hexadecimal) is added to the
resul tirg surlelay vhieh 6 betBfies&d multiple\dtt 8¢ Whbié UMY AGinimum
count value of the delay timer 6d to 100 msec makes the timer
set value TN set in steps of the delay time T of 300 msec. This
value of 300 msec is a minimum time lag that prevents any overlap
of peak currents when the compressor is started up at operation
10 restart of the air conditioner in this case. Accordingly, delay
times T different in steps of 300 msec are set to the delay timer.
In the case where a plurality of air conditioners
having ﬁhe above conétitution are installed, for example, when
the plurality of air conditioners A, B, C as shown in Fig. 4
15 are all stopped during ope:.ration due to power interruption and
then the power supply is recovered, the air conditioners A, B,
C are set to delay times TA, TB, TC, which vary among the air
conditioners, by their respective controllers 6. Then, the air
conditioners A, B, C restart operation at timings varying
20 thereamong after the delay times TA, TB, TC have elapsed since
power recovery.
Therefore, the air conditioners are not restarted
simultaneously after the power supply is recovered, so that an

overcurrent does not flow through the feeder line, by which the



TN = i2h + 12h +40h = 64h. It is noted that adding 40h

for determ nation of the timer set value TN is a process necessary
for operating the del ay timer- 6d. Then, after the count value of the
1-second tiner and 20 t he count value of the power supply synchronous
tiJrer are added, the highest-orderi2 bits are set to Os. Next, if
the tinmer set value TN is zero, the tiner set value TNis nmade to be
3h; if the tiner set value TN is a value which is divided by 3 with
a remai nder of 1, 2 is added to the tinmer set value TN, and if the

25 timer mﬂalalsll@p'my proecalive WheaRet Scah Vibélesr dyerd-od tirdn neEinder
of 2, 1 is added to the tinmer set value TN so that the tinmer set

value TN i s madsrdtedie a nultiple of 3. Then, with 40h added to the
timer set value TN, the resulting value is set to the delay . ti.mer

6d. In this way, the tiameb,sethedl ¥etTNvaQuR® SQhik0 tHew Zet GRlmMe)ti mer
6d beconmes a nultiple of 3, where setting a m ninum ‘count val ue of

the delay ti E@pr@éérﬁﬁ%ﬁ@@tf&&ﬂ%ﬁf@rﬁéﬁ%n are stox%‘?fl B Whe BEsRiy | N

steps of the delay time T of 300 nsec. This val ue of 300 nsec Is a

mi ni mumg i ne dbagaﬁ&l%he%p%i%'ﬁl%n%ﬂhﬁéﬁﬂa%&on is retQinQ?%Kreﬁ“ff ‘Eﬂk?oﬁﬁt | Ot he

Corrpressor Is started up at operation restart of the air ner

in this case, su@%qgre@sn@n)ter@ﬁ 8¥d. Besuiéémslrilc_:léyrf FEf 2t 3t 8R% Phe300

nsec are set to't delay ti
temperature of the indoor heat exchanger 1 representing

operating state are detected by the indoor temperature sensor
Dl and the indoor heat exchanger temperature sensor D2,

10 respectively. In this air conditioner, delay times T from power
recovery to operation restart are calculated by the delay time
calculating section 6c based on the set values representing the
opera;cional. information, the indoor témperature and the
temperature of the .indoor heat exchanger 1 representing the

15 operating state detected after the power recovery, and the count
values of the l-second timer and the power supply synchronous
timer. _Aé a result of this, cielay times T of different values
can be easily set to thé delay timer 6d without setting different
delay times to the air conditioners.

20 Further, the delay times T to be set to the delay timer
6d may also be calculated based on the following setting items.
and various kinds of temperatures representing operating state
without being limited to the aforementioned parameters:

Setting items:



I'n the case where a plurality of air conditioners havi ng t he above

constitution are installed, for exanple, when the plurality of air
cenditioners A, B, Cas shown in Fig. 4 15 are all stopped during
operation due to power interruption and then the power supply is
recovered, the air conditioners A B, -13- C are set to delay tines TA,
TB, TC, which vary anong the air conditioners, by their respective
controllers 6. Then, the air .conditioners A, B, Crestart operation

at timngs varying 20 t hereanong after the delay tinmes TA, TB, TC have
el apsed since Operahienalemodery. auto=1, dry=2, codbenef®ye, the air

conditioners are not restarted si mul taneously after the power supply
is recovered, so that an over cHeaenhgdagsanstsf | ow t hrough the
feeder line, by which the . - : _ -12-
power supply prot egd o o eakeiratae : baupbeuent.edapLdmBei fsb=4, '

oper at ed. , Also, the set values (air flow set value)
representing operational information greaptelegui pho-sheg BERROM 5 6D,
and the operational information is retained even if the power supply
is intergupted. BegitdeempeRd@aiet enperature and the tenperature of

t he i ndoor heat exchanger 1 representing operating state are

detected by thg,iRdQQr tLRPRELALELS; Sensor
Indoor temperature
Outside air temperature
Indoor heat exchanger temperature
10 Outdoor heat exchanger temperature

For. example, given

operational mode: : cooling=3
air floﬁ tap: | M fap=5.
indoor temperature: 29°C

15 outside side temperaéure: 33°C
indoor heat exchanger temperature: 26°C
outdoor heat exchanger temperature: 36°C
set temperature: e 26°C,

then the delay time T is
20 T = 3+5+29+33+26+36+26 = 158 (sec)
where the initial walue of the delay time T is zero.
In the above embodiment, it has been arranged that the
delay time T is determined by the delay time calculating section
6c based on set values representing operational information and

25 temperatures representing operating state. However, the delay



D1 and the indoor heat exchanger tenperature sensor D2, 10

respectively. In this air conditioner, delay tines T from power

recovery to operation restart are calculated by the delay tine

cal cul ating section 6¢c based on the set val ues representing the

operational information, the indoor tenper&ture and the ~ tenperature
of  the indoor heat exchanger 1 representing the 15 operating state
detected after the power recovery, and the count val ues of the
1-second tinmer and the power supply synchronous timer. As a result
of this, del diimd ney alsofbeichalonbated byuds delay tinarcdiewdadiing settion t he
delay tiner 6d without setting different delay tines to the air

condi ti oner s.basx@ on either one BfirtHeersett heldes &)eﬁﬂe%&tInb‘Ooﬁ@r@lﬁioﬂﬂ t _he
del'ay tiner 6d nay al so be cal cul ated based on the follow ng setting
itens | - lsfbrwationsoki ks mfmpbeaparasur@&::&ﬁﬂtﬁ&@ﬂbpégaﬁmgaéﬁa{&ﬁtate
w thout being limted to the aforenentioned paraneters: etting
itens: Also, different delay times T may be set for k3e individual air

Qper ati onal node: aut o=1, dry=2, cooling=3, |
heating#, aidorditioners in adbbhck|dWseelaM@dtensaHl 0zlion, APERe MidyAP=4, |
M tap=5, HMtap=6, H tap=7 5 Set tenperature -

times may be calculated by random number generation.

Further, in the above embodiment, it has alsoc been
arranged that a standby time of 3 minutes is previously set to
the delay time T for equalizing the pressure of the refrigerant

10 circuit, and various parameters are added thereto. However,
with a 3-minute standby timer additionally provided, the delay
time may be clocked upon an expiratio_n of the 3-minute standby
timér after power recovery.

Furthermore, the above embodiment has been des.cribed

15 with regard to an air conditioner that performs cooling operation
only. However, as a matter of course, the present invention may
be applied to air conditioners which perform both cooling and
heating operations. Also, whereas an-air conditioner in which
the indoor unit 10 and the outdoor unit 20 are provided separately

20 from each other, the invention may also be applied to air
conditioners in which the indoor unit and the outdoor unit are
integrated together.

INDUSTRIAL APPLICABILITY

As shown above, the present invention is applicable

25 to a plurality of air conditioners which are simultaneously



Var i ous tenperatures: | ndoor tenperature Qut si de
air tenperature | ndoor heat exchanger tenperature 10

Qut door heat exchanger tenperature For exanpl e, given

oper ational node: cool i ng=3 air flow

t ap: Mt ap=5-15- i ndoor tenperature:
29l err]C 15 out si de side tenperature: 33[err]C

i ndoor heat exchanger tenperature: - 26[err] C out door heat
exchanger tenperature: 36[err]C set tenperature:

26[err] C, operatiedn ahd wetfiyl thonepFevent Py a power Fupply protective
3+5+29+33+26+36+26 = 158 (sec) where the initial value of the del ay
time T is zebkgeaker being operated rby hal hbwireg enbodivardtirrehthas ew
arranged that the delay time T is determ ned by the delay. tine

cal cul ati ng $bocough a feedeBcllbased on set val ues representing operational
information and 25 tenperatures representing operating state. However,
t he del ay _ -14- time
may al so be calculated by the delay tine calculating section



based on either one of the set val ues representing operational
information or the tenperatures representing operating state. Al so,

dief ferent delay tinmes T may be set for the individual air 5
conditioners in advance or set after installation—er—the delay

thes may be cal cul ated by random nunber-Iyeneratio m IJM“‘
Further, in the above enbodinment, it has al so beenr““‘““““l that a
standbytlne of 3 mnutes is preV|oust set to aftlme for
equalizing the pressure of the refrigerant 10 Ci rcwt and vari ous
paraneters are added thereto. However CLAIMS: wth a 3-m' nut e st andby
timer additionally provided, the del ay time may be cl ocked upon an
expi ration ofl.the 3-n Aotaiscandbyioner whithrestakteopeeetionetmresywer
Furthernore, the above enbodi nent has been described 15 with regard to
an air condi tsuppdly timt rpeotereds efbobrn@ropsseddtdon stop anky toHoy&wer , as
a matter.of course, the present invention may be applied to air
condi ti oner s inftiexrirupeddnar dubhrid dpm}aﬂ”ig)rf}n@omprlslnbeatl ng operations.

Al so, whereas an air conditioner in which the indoor unit 10 and the

outdoor aunit 20 are pravisied, separcatiRiiatd@g sedtf 0 ¢86h fbtrh@élcﬁf‘@tlng
i nvention may also be applied to air conditioners in which

indoor unit andidikg otHmNOrwhidH 8edifferent NEsGhaLALLT %&etzﬂﬁfther air
| NDUSTRI AL APPLI CABI LI TY As shown above, the present

invention iscopaliteahbe, wien tHe pgowdllisabblly 96 AbfosoRglitioners which are
si mul t aneousl y
a delay timer (6d) which, upon the power recovery,
starts to clock the delay time calculated by the delay time
io calculating section (6c); and
an operation control section (6e) for restarting the

operation upon completion of the clocking by the delay timer {6d).

2. The air conditioner as set forth in claim 1, further

comprising:
15 a storage section (6b) for storing set values

representing operational information therein, wherein

the delay time calculating section (6c) calculates the
delay time from the power recovery until the operation restart
based on the set values representing the operational information

20 stored in the storage section (6b).

3. The air conditioner as set forth in claim 1, further
comprising:

temperature sensors (D1, D2) for detecting

temperatures representing operating state, wherein



operated, and useful for preventing a power supply protective breaker

bei ng oper at ed by all owi ng no overcurrent to flow—through—a+feeder—|ine.

CleAl MS: An air conditioner which r when
power suppl y is recovered after an operati onﬂmﬂH"ﬁmﬂgﬂmm

interruption during operation, conprisinrd? 5

cal cul at i ng section (6¢) for calculating a delay tine, whi ch IS
different fromthat of another air . condi tioner, when the power
supply is recovered; a delay tinmer (6d) which, upon the
power recovery, the detlevttuimd cakculet ioe) sgctiore (6a) callauddtby thee
delay tinme 10 cal cul ating section (6c¢); and an
operati on condedely sbue ifnom 8B Yawer estaveipgudthiel the open@’e:t@.t ir@sHapen
conpl etion of the clocking by the delay timer (6d). The
ai r_condi t i obeseds omettHeorttdmparatimiem kepkestheing the o@ymltllﬁgn@tatla5
a storage section (6b) for storing set val ues representing

operational detectadiby tiwerteinperaftatrei Bensors (D1, D2).



the delay tine calculating section (6c) cal culates the delay tine

fromthe power recovery until the operation restart based on the set
val ues representing the operational information 20 stored in the
st-orage section (6b). 3. The air conditioner as set forth in
ciginll, further conpri si ng: -18- tenperature sensors
(D1, D2) for detecting tenperatures representing operating
state, wherein -17- t he

delay tinme cal culating section (60).cal culates the delay tine fromthe
power recovery until the operation rediBERAQFased on the tenperatures
ng)presenti ng the operating state detected by the tenperature sensors (D1,
' When a plurality of air ;:onditionei:s are stopped
during operation due to power interruption. and then the power
5 supply is recovered, the air conditioners are not restarted
simultgmeously so that an overcurrent does not flow through the
feeder line to prevent the feeder line from being interrupted
by the operation of a power supply protective breaker. When the
operation is stopped during operation due to power interruption
10 and then the power supply is recovered, a delay time calculating
section {6c) calculates the delay time-s T varying among the
apparatuses and those delay times T are set ina delay timer (64d).
Operation is restarted by an operation control section (6e) after

a delay time T beginning at power recovery is clocked by the delay

15 timer (6d).



