0 3 FEB 2004 i CONTROLLER FOR Al R CONDI TI ONER BACKGROUND OF THE

| NVENTION Field of the Invention The present invention rel ates 0td REB 2004
controller for an air conditioner, and nore particularly, to a controller
for an air conditioner which has a conpressor of a constant speed drive
type. Description of the Related AAt Anobng air conditioners for effecting
air-conditioni ng GONTROLLER PORAIR COMDITHANER cal l ed a const ant - speed
type circulates refrigerant while driving a conpressor to rotate at a
constant rotational frequency. Further, one type of air conditioner is
called a separate type, which is divided into an interior unit installed

Inside the rooma Walg oty 13 tside the room In the
const ant - speed sepg&%?gﬁg?gﬁrogzi&ﬁ ?@@Ik?g()ﬂgonpressor is controlled
in such a manner. that it is turned on or off in accordance with necessity.
I n ot Rigldet tHae InKenghressor is run or stopped when a ni croconput er
provided in the interior unit turns a power relay for supplying electric
power to theThenpressgdrinvemtion aelateshty ebyornedles) forrgn taie conpr essi on of
the refrigerant and the circulation of the refrigerant in a refrigerating

cycl ecohi@ieyfEr, AR dS@teapafticulaily) té anesntddller furogs dirow fan is run at
the start of a heating, cold air is blown out in the interior of the room

e Ao ERRIHK 8ol e pbagboB O et Miecd i gpen ¢ [ o2 o
Description of the Related Art

Among air conditioners for effecting air-conditioning of an
interior of a room, what is called a constant-speed type circulates
refrigerant while driving a compressor to rotate at a constant
rotational frequency. Further, one type of air conditioner is called a
separate type, which is divided into an interior unit installed inside
the room and an exterior unit installed outside the room.

In the constant-speed separate type air conditioner, a
compressor is controlled in such a manner that it is turned on or
off in accordance with necessity. In other words, the compressor is
run or stopped when a microcomputer provided in the interior unit
turns a power relay for supplying electric power to the compressor
on or off, thereby controlling the compression of the refrigerant and
the circulation of the refrigerant in a refrigerating cycle.

However, in such an air conditioner, if a cross flow fan is
run at the start of a heating, cold air is blown out in the interior of

the room because the temperature of a heat exchanger in the

interior unit is as low as the room temperature. In order to prevent



cold air frombeing blown out at the start of the heating Iikeﬁjsi t
tenperature of the heat exchanger in the interior unit is nea e@EEa b

after the tenperature of the heat exchanger has risen to a certain degree
(for exanple, approximately 25C), the <cross flowfan is rotated firstly at
| ow speed so as to gently bl ow out 2ai r. Subsequently, when the tenperature

of thecbhphifkediangeingoblowheot nhether st tofde heaeimslikiel thient |y and
exceeds a predeterm ned tenperature (for exanple, approximately 35C), the

pr Ocesg%@rtgfrﬁ?&sath‘}et%fletsﬂkteﬁteia@geﬂﬁéh il tﬁt@gﬁggn‘gﬁ‘ @hitid n this way, the

air conditromer contr e anpunt of air own.out in accordance

with the rise of the te erz%ture of thefﬂia exchanger during the heating.
Then, HFG&FU145k 42 &k tHe LCRHPEIRFIERT HAE FHEe%t &&Fed t he

predeterm ned tenperature, the air conditioner continugs the heating while
al way sriseanwing mtamsi@graﬁdmﬁezsamm'l@,mlwﬂmat.elwﬁéé, teder hand, in
the exterior unit, a protection running that forces the conpressor to stop
i s ef f ecdsyiflobefant herotxedrfiistby ait dovveptahdedaoto ghathubkiwew r
tenperature goes down regardless of a power-on/off state of the power

rel ay ofr Iighdd@enay, wiéh -th'é%’@ﬂﬁ'éra@@f@b%he%ﬁ’@&ﬂekﬁﬂ@r@e& gondi tioners
usual ly do not“have“circuits which can detect in the interior unit a

P a8 A ARG Gt e Bicdis g sson, 1o erose fow
nas St RSt erine Ctemparatif (125 eRanplé, hpplokiinatey S5C e 3
process proceeds to the heating with a set amount of air.

In this way, the air conditioner controls the amount of air
to be blown out in accordance with the rise of the temperature of
the heat exchanger during the heating. Then, after the temperature
of the heat exchanger has exceeded the predetermined
temperature, the air conditioner continues the heating while
always blowing out a set amount of the heated air.

On the other hand, in the exterior unit, a protection
running that forces the compressor to stop is effected when the
compressor is overloaded or the outside air temperature goes down
regardless of a power-on/off state of the power relay of the interior
unit.

However, constant-speed type air conditioners usually do
not have circuits which can detect in the interior unit a protective
running of the exterior unit. For this reason, the cross flow fan

continues to rotate with a set amount of air even when the

compressor has stopped running. Thus, for example, during the



heating, the tenperature of the heat exchanger goes down gradually, thereby
casing a problemthat cold air or air that is felt to be colﬂafE@Iqmout
into the interior of the room In the nmeantine, in the exterior unit, the
protection running that forces the conpressor to stop is effected. The
forced stop of the conpressor is effected not only when the conpressor

not or heabivsy, |l thrdrdnpleatidtes of WhemédecRuhanger gided @oner at ure goes down
during the heat i ng as it becones inpossible to denonstrate a sufficient

heat i n gy' héedfasiaps mg%g)fgrp%e&t@ad 8fr 408; FOHRE §S3LTr | Nterrupts

the s tric corrpressor notor regardless of an

on/ of f s naI ower . rel roconputer of the interior
unit . v%‘?ld f){]qvgﬁ%tq W%ﬁ%ﬁ 1@5?1@95 t@&e’é‘ep Mype air conditioners,
t here are sone air conditioners that elimnate as nany functions as
possi bl e i n omdthe meantinse, imdherexterinr unet, hropuetectidRt her, some of
them even sinplify the connection between the interior unit and t he

ext er ilarnning thad ferdes tia¢ eompsegsad te andpdswffdaed. élue dgredwd runni ng
conditions of the exterior wunit back to the interior unit. In that case,

the f;gtggydoﬂﬂe c@m??@ss&ro{@éﬁ%%%d'r{btt@ﬁlye%ﬂ fheWrhpsagse be detected

easi | the interior unit side. For thi's reason, for exarrple during the

Pﬁ‘é“?r%%? & seBfoadetobhEngh HHee f{%*a BB, L pigfpe o ¢ houan
runni ng, aereby rai s%gg robl ens _su as cold air I n bI own out from

“the i A4S during 12‘@4ﬁS§EJ RMF RO ON

demonstrate a sufficient heating capability. This type of forced stop
of the compressor interrupts the supply of the electric power to the
compressor motor regardless of an on/off signal of the power relay
from the microcomputer of the interior unit.

However, particularly among constant-speed type air
conditioners, there are some air conditioners that eliminate as
many functions as possible in order to reduce the price of the
product. Further, some of them even simplify the connection
between the interior unit and the exterior unit and eliminate a
signal conductor for feeding the running conditions of the exterior
unit back to the interior unit. In that case, the forced stop of the
compressor in the exterior unit cannot be detected easily on the
interior unit side. For this reason, for example, during the heating,
the cross flow fan of the interior unit is kept running although the
compressor of the exterior unit has been stopped by the protection
running, thereby raising problems such as cold air being blown out

from the interior unit.



The present invention was made in view of the aforenentioned, and an object

of the present inventionis to provide a controller for an iq Fﬁgﬂ#gg;oner
in which an interior unit can, with a sinple structure, det&ct the
stopping of a conpressor w thout an increase in an anmount of wring
between an interior wunit and an exterior unit. A first aspect of the
present invention in order to solve'the above problemis an air

condi tioner which not only constructs refrigerating cycle by utilizing at

| east a constant-speegutMR/FAR?oWTW%N@mNexchanger on the side of
users, an expansi on device, a heat exchanger on the side of a heat source

but al so m)u,%s sai d devi ces, ¥\hi ch construgts the tefrigfraiji?ng cycle, b
T divi di ng sarBCdeRf TR ntRVERUR: eMa} TARECan® af ¥ Wt ePt otfnit so that

it is constructed in such a manner that the stopping/running of said

conpr eskvementivag¢donand darexelidasr of uthe present Bpvepéitimgisortoc| osi ng of a
contact point of a power relay nounted on said exterior unit, said

i nt er i providieta coatpollsr figr anomipramsditicrod im0 whiteansn fiategiainyhitg out the
opening and cl osing of said contact point by controlling an electric

curr endazh Owath eX&irhbMe s¢Ph btipfe, S RAR sf@%ﬂh&t@f eCEbhfpredyorent

detecting neans for detecting the electric ~ passi'ng said exciting
coll ! Sl 8 SO (S SBUIL 8 ok B0l HnRIEHEY 1LY 01 S
the el otk ASaa SlbrioT SR ' N9 means
A first aspect of the present invention in order to solve the

above problem is an air conditioner which not only constructs

refrigerating cycle by utilizing at least a constant-speéd type

compressor, a heat exchanger on the side of users, an expansion

device, a heat exchanger on the side of a heat source but also

mounts said devices, which constructs the refrigerating cycle, by

dividing said devices into an exterior unit and an interior unit so

that it is constructed in such a manner that the

stopping/running of said compressor mounted on said exterior

unit is run by opening or closing of a contact point of a power

relay mounted on said exterior unit, said interior unit

comprising: compressor control means for carrying out the

opening and closing of said contact point by controlling an

electric current to an exciting coil of said power relay; electric

current detecting means for detecting the electric current

passing said exciting coil; a control circuit for determining if

there is an abnormality of the exterior unit by a comparison



and a predeterm ned value; and said exterior unit conprising gﬁﬁcﬁdn@g
means for interrupting an electric current passage to said &k oi |
when it is determined that there is an abnormality of the exterior unit.
According to the present invention, the conpressor control rmeans drives
the power relay so that the conpres is run. The protecting nmeans forces
the COHPf@ééfIratd%téE%H ¥4 Bt fﬁ@%’l@@tl’i@%ur@bﬁ%tdétféc%ﬁ{gQﬁéah@. t he

exciting coi he pomer relay. Wien the runnlng of the protecting neans

interrupts the current power relay,

t he vaﬁugé a pdt g&%ggm‘d ﬁh‘é ee?c‘?lpfic %ﬁfr %ﬁ&l et ec nﬁ%é%?? $aries. The
control circuit determ nes whet her or i?the co ressor has Fb1een st opped
by t hePFal§EtiRg SRCRRE ﬁ’lfd‘iﬂééﬁlhst%ﬁél BIE QLR pHE %%P%%ﬁ@gf‘c @Qnge in the
value of the electric current fromthe electric current detecting neans.
Thus, ddid sexojipiggai when donprasteomicmd bbatidhereds &9 a sinple structure
w t hout special providing wiring and the like for detecting the stopping

of th@@@gﬁmg?ropeﬁ@@ﬁe&m umiierior unit and the exterior Unit. BRIEF

DESCRI PTI ON OF THE DRAW NGS Fi g | is a schematic structural view of an air
condi ti oner ?&({H Sed )4 Fg&&oggn IFig. 2is a
schematic struc uraﬂg&lget&v# a%rll ng refflp?lgertgt%)%g cycl froan air

condi t' ShRs §P1Qz et%é %otvcpeer rleasyegg tha%b&]e compressor is run. The

protecting means forces the compressor to stop by interrupting the
electric current to the exciting coil of the power reléy.

When the running of the protecting means interrupts the
electric current to the exciting coil of the power relay, the value
detected by the electric current detecting means varies. The
control circuit determines whether or not the compressor has been
stopped by the running of the protecting means on the basis of the
change in the value of the electric current from the electric current
detecting means.

Thus, the stopping of the compressor can be detected by a
simple structure without specially providing wiﬁng and the like for
detecting the stopping of the compressor between the interior unit

and the exterior unit.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic structural view of an air conditioner

applied to the present embodiment.



Fig. 3 is a schematic view illustrating an exanple of an interior
structure of an interior unit of an air conditioner. Fig. 4 i%gpg@emqfic
ig. 5

structural viewillustrating a control board of an interior unit.
is a schematic structural viewillustrating a control board of an exterior
unit. Fig. 6 is a flowchart illustgating an exanple in which an

abnormal ity oFi%a.n BXj€rhokchrinhatiec daraetadal nviewi illestatingita Fig. 7 is
a flowchart ilTustrating an exanple of preventing cold air being bl own out

duringrgnlalddfle Edle Bridh hitNEOhditibhRh! abbleFeh MlaISRSnfl I amount s
for tenperature a heat exchanger accor g to the present invention.
DESCRI PTI.ON, OF THE PREFERRED EMBCDI MENTS An enbodi ment of the present

i nvent FBIPQRAITEBE: described hereinafter with reference to the acconpanying
drawi ngs. As shown in Fig. 1, an air conditioner 10 applied to the present
enbodi nent i sFig.s@psr atschematinyiewsilipotadang mn eFpmmece] 80 unit 12
installed inside a roomto be air-conditioned and an exterior unit 14

i nst al irefdrontt stidecture obam ifteraor vmidneli Ancmirngonditedbhiect ed whil e the
interior unit 12 controls the 0 3 F E B 2004 7 exterior unit 14 in

oroesaorer A HAeR Aot st e ot g o B
Fi g. 2b8Q9&\50fa£'nqﬂttL:H?ﬁ 19I1it6.‘ refrigerating cycle forned
Fig. 5 is a schematic structural view illustrating a control
board of an exterior unit.
Fig. 6 is a flow chart illustrating an example in which an .
abnormality of an exterior uﬁit is detected in an interior unit.
Fig. 7 is a flow chart illustrating an example of preventing
cold air being blown out during a heating.
Fig. 8 is a chart illustrating set stages of air amounts for

temperatures of a heat exchanger according to the present

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention will be described
hereinafter with reference to the accompanying drawings.

As shown in Fig. 1, an air conditioner 10 applied to the
present embodiment is a separate type that is divided into an
interior unit 12 installed inside a room to be air-conditioned and
an exterior unit 14 installed outside the room. An air-

conditioning is effected while the interior unit 12 controls the



between the interior unit 12 and the exterior unit 14 of the air

condi tioner 10. Between the interior unit 12 and the exterior{(QuniftEg P4pL a
wide refrigerant pipe 16A and a narrow refrigerant pipe 16B are provided
as a pair for circulating refrigerant. Respective one ends of the
refrigerant pipes 16A and 16B are %gnnect ed to a heat exchanger 18

provi dedetledid A nin ey iI?radd%'rHa%?ce ﬁqc’cﬁlﬂ?f“u%ﬁngfcdﬂﬂ&ztﬁ@flé'Qféﬁnt pipe 16A

is connected to a valve 20A of the exterior uni he valve 20A is

2t fror Sufing hollE! g Pel et dulhTind el €180 oo

connected to,the four- ty val ve 24. Fuyrther, a heat exchanger 30 is

provi déPETAti¢R of,a gempie ppntnol swike Li'ét?’tﬁ of the heat exchanger 30 is
connected to the four-way valve 24, and the other end is connected to a
val ve 20B vi aFigc@pshbarsyanuimetli@e of atrediigerading cyote formad at or 38. The
other end of the refrigerant pipe 16Bis connected to the valve 20B. In

this whetweedl eEednitefidroghant 2 shidcthetdteriat nfien™ o taer fr i gerati ng
cycle between the interior wunit 12 and the exterior unit 14 is formed. In

the ait. 601 é}”ﬂ‘) fi%tv&efé“ﬁ HQ'}h'PQn'S?‘{gnﬁ‘gi‘chﬁqd% t&&%‘h&?uﬁ’l iool ing nmode

(incl u&l ng a eatin svmtc I'ng the four- vvay vaI ve

24. The fl ow. e 03 FEE .2004 er ant t he coolin
(cool %Waafeﬁ@ RiRe k@&%é PR i AR PIRAL6H od by sol i d
arrows and dotted arrows, respectively, in Fig. 2. Fig. 3 shows a
schema@re REtiflgdaas @ paibfox wirqukating refrigerant. Respective one

ends of the refrigerant pipes 16A and 16B are connected to a heat
exchanger 18 provided in the interior unit 12.

The other end of the refrigerant pipe 16A is connected to
a valve 20A of the exterior unit 14. The valve 20A is connected to
a four-way valve 24 via a mulffler 22A. An accumulator 28 and a
muffler 22B, each of which is connected to a compressor 26, are
connected to the four-way —valve 24. Further, a heat exchanger 30
is provided in the exterior unit 14. One end of the heat exchanger
30 is conﬁected to the four-way valve 24, and the other end is
connected to a valve 20B via a capillary tube 32, a strainer 34,
and a modulator 38. The other end of the refrigerant pipe 16B is
connected to the valve 20B. In this way, a closed refrigerant
circulating path forming a refrigerating cycle between the interior
unit 12 and the exterior unit 14 i.s formed.

In the air conditioner 10, the running mode can be
switched to a cooling mode (including a dry mode) or a heating

mode by switching the four-way valve 24. The flow of the



unit 12. The interior portion of the interior unit 12 is covered by a
casing 42 which is secured to the upper portion and the | ower {J goFERoRIBf a
nount i ng base 40 (the portions at the top and bottom in Fig. 3) nounted on
an unillustrated wall of the interior of the room A cross flowfan 44 is
di sposed at. the central portion of ghe <casing 42. The heat exchanger 18

is di M%krsa&fteﬁphheg:ddlmgtrhgdef fc@Hlisg)dantoth dgldwfsite of the cross
flow fan 44. Afilter 46 is disposed between the heat exchanger 18 and

i nlet L Leh ar fom.tha:fr i top side of
t he calggﬁgh%g?&ﬁ%mﬁéﬁ%ﬁ %ﬁ%\%u gggnﬁkgg@bai%}bgr% rrggdtata Ott edl ower
portion of the casi.n%1 42. }hus, in the interior unit 12, the rotation of
the crifdOW$olfSHE VA, alRdS8t e interior air to be drawn into the inlet
openings 48, to pass the filter 46 and the heat exchanger 18, and to be

bl own out fr dfigt e sblosv at selpentafgc 53 aton akview «fj dre dRtemer room Wen
the air passes the heat exchanger 18 in the refrigerating cycle, it is
heat edimit t2oMik hytexxohangiivn béahenirteritharriefll2 gecaviere@hen, the air is
bl own out as air-conditioned air fromthe bl owout openi ng 50, thereby

ef f ecty pesfh & 40RO %@cu%dltﬂfthet&%g@i- pUrtide £199ThLigwEEB 2004 9

Vertical flaps 52 and horizonta | aps are provided in the bl owut

o5em, brdfod b - SBSH T e WG E, Bk oboRL U ABERRS T 12 01

As sh%\qn Fign ﬂ gio&htgd fo%n .91?16uinsilllalrs?:\r/‘1111(?6:6(&1 vxirglltoq'etheé( Er?{ei:r%r of the
room. A cross flow fan 44 is disposed at the central portion of the
casing 42. The heat exchanger 18 is disposed stretching from the
front side to the top side of the cross flow fan 44. A filter 46 is
disposed between the heat exchanger 18 and inlet openings 48
which are formed from the front side to the top side of the casing
42. Further, a blowout opening 50 is formed at the lower portion
of the casing 42.

Thus, in the interior unit 12, the rotation of the cross flow

fan 44 causes the interior air to be drawn into the inlet openings
48, to pass the filter 46 and the heat exchanger 18, and to be
blown out from the blowout opening 50 to the interior of the
room. When the air passes the heat exchanger 18 in the
refrigerating cycle, it is heated or cooled by exchanging heat with
the refrigerant. Then, the air is blown out as air-conditioned air
from the blowout opening 50, thereby effecting air-conditioning

of the interior of the room.



unit 14 so that the heat exchange running between outside air and the heat
exchanger 30 is accelerated. As shown in Fig. 4, in the interigr iBt2 , a
control circuit 64 equipped with a mcroconputer 62 is provi 0@&1 EE a
control board 60. Alternating current power is supplied to the control
board 60 via term nals 66A and 66B. gAfter being transfornmed by a power

transfornmer 6@crtikeldldes 58 had BOriAtal@awes 34 arecprdviekdyna di ode 70
so that a predeterm ned voltage of direct current (for exanple, DC 24V) is

suppl i gl tqu‘x{}ﬁ.g.CBEEh%g %0 rs%ﬁlté%gégﬁptyrgﬂgﬁffnaﬁti?t@fliglg ther gftdj usting the

direction o orizagntal n n notor 74 for driving the
cross flow. .fan 44. are, connected to, the,.contr.al ard 60, relay 76A for
Cur nt nboRAiiPBEAEAITIS B Gh GaB bF AR TPEl by hseter el BRRS 60 1 or
driving the fan notor 74 are connected to the control <circuit 64. The
mi cr ocoRpriEdrthepherizartad depelS4i rcuit 64 adjusts the direction of the
hori zontal flaps 54 and swings the horizontal flaps 54 by driving the

| ouver notor AR sisowg irhFign2ohf fari I6hés prelvagedG thbextecimcomput er 62 of
the control circuit 64 also O 3 FEB 2004 10 controls the on/off of the

Cross §hpwihago 4haanthd Realt el ARk rimeian ek thieRreolitbidsaages by
swtching on or off the relays 76B" through 76D. Thus, the rotational

| oaeeRed e WBCATRkaN SOk cfdelgriaty ol | o0 L0 accordanoe it the
(strong w nd)As shown in Fig. 4, in the interior unit 12, a control

circuit 64 equipped with a microcomputer 62 is provided on a

control board 60. Alternating current power is supplied to the

control board 60 via terminals 66A and 66B. After being

transformed by a power transformer 68, the alternating current

power is rectified by a diode 70 so that a predetermined voltage of

direct current (for example, DC 24V) is supplied to the control

circuit 64.

A louver motor 72 for adjusting the direction of the
horizontal flaps 54 and a fan motor 74 for driving the cross flow
fan 44 are connected to the control bqard 60. A relay 76A for
turning the louver motor 72 on and off and relays 76B, 76C and
76D for driving the fan motor 74 are connected to the control
circuit 64.

The microcomputer 62 of the control circuit 64 adjusts
the direction of the horizontal flaps 54 and swings the horizontal
flaps 54 by driving the louver motor 72 using the on/off of the

relay 76A. The microcomputer 62 of the control circuit 64 also



On the other hand, a heat exchanger tenperature sensor 78 for detecting
the tenperature of the heat exchanger 18 and a roomtenperatur 3 rZD&éQ
for detecting the tenperature of the air drawn in fromthe inl @t ?Biﬁl hgs
48 as the roomtenperature are provided in the interior unit 12. The heat
exchanger tenperature sensor 78 ang%g he room tenperature sensor 80 are

connectefitfld fice Gatdflofciiec bbb ss Gow Huit herand tispbeytipasli on 86
equi pped with a receiving board 82, for receiving an running signal from

R e e B b S L L S AL s A

interior *uni 6)

connected to t control .circuit. 64 shown in.F g. the display portion
56 1o Hrtundad/ OR' et Sttt gonstionial fESaREBEY ! s BrasS g IRAN gt he
renote controller 36 with it pointed toward the display portion 86, the

r unni nd4sisgeentroltad in rcserdpane Wit theteusdavely Lir(fagmtawing), i nfrared
signal is received by a receiving circuit 82. Arun switching swtch and
vari ouk (ligtitcarind)y Mame dianngvink), @t tHhe¢stilaree wanel)pr ovi ded on the switch
board 84, thereby giving 0 3 FEB 2004 Il indications such as the

i ndi cation of ohené WiReRthdhd! Hhéat eePhefddredPerAbupé Rendvand, as shown
in Fig. 5, a control board 90" on which a control circuit 88 (protecting
neans)?ésfogr&é@e%eiﬂlg%he temperature of the heat exchanger 18 and a
room temperature sensor 80 for detecting the temperatufe of the
air drawn in from the inlet openings 48 as the room temperature
are provided in the interior unit 12. The heat exchanger
temperature sensor 78 and the room temperature sensor 80 are
connected to the control circuit 64.
Further, a display portion 86 equipped with a receiving
board 82, for receiving an running signal from the remote
controller 36, and a switch board 84 is provided in the interior
unit 12. The switch board 84 of the display portion 86 is
connected to the control circuit 64.
As shown in Fig. 1, the display portion 86 is provided in
the casing 42 of the interior unit 12. By running the remote
controller 36 with it pointed toward the display portion 86, the
running signal transmitted from the remote controller 36 as an
infrared signal is received by a receiving circuit 82. A run

switching switch and various indication lamps using LED and the

like are provided on the switch board 84, thereby giving



conpressor notor 92 for driving the conpressor 26, a fan notor 94 for
driving the fan 56 to rotate, and a solenoid 96 for switching {theE®utilhay
valve 24 are provided in the exterior unit 14. Alternating current power
for running the conpressor notor 92 is supplied to the exterior unit 14 by
connecting termnals 98A and 98B tpthe term nals 66A and 66B of the

interi gidigdtiodd.suldle LOTRE GASEaniBNOLS Qﬁe(ﬁimﬂilﬁ%mﬂmgtrdtmcti on not or)
drives the conpressor 26 at a constant speed wth the alternative current
power. jEurther, a relay 100A for driving the fan notor 94 and a relay 100B
for drrving t'he solenoid 96 are provided in the control <circuit 88, and a

power relay 1Q2 f.or i vin he c r eSSOL.. tor 92 is,conn ed to the
control ci rcu&ln g%‘? #h@rgb%‘bﬁtle§§oﬁ%n£w&]@rF%n?sa&qwﬁi\ﬂ%ﬁcggbont act poi nt
102A is closed by carrying an electric current to the exciting coil of the
pover ¢BlwWhichapcomigol hrcuh &h{proosting dpeaas) dadraidedecdric current

is supplied to the exciting coil of the relay 100A by the control circuit

88. Theosirensiot 2®tewidZ fes drivirfgptine vaympakssoP L6 ,na faccmrakaarce with the
on/off of the relay 100E (in accordance with whether electric current is

or i s 08tfoPIMGiEMNEFhABE tdZotdbe, Srilicd kBlenbid 06 fbri Switemiget ed to the
control board 60 of the interior unit 12 via term nals 104A, 104B, 106 and

100 A PG e B8 4P g R gH A YIE, o uhich Lhe
are connect e, f0 hating carront Power for Hihring 158 UbHabeassS,t Ne control
board 60. . g current powe g p |

motor 92 is supplied to the exterior unit 14 by connecting

terminals 98A and 98B to the terminals 66A and 66B of the

interior unit 12. The compressor motor 92 (single-phase

induction motor) drives the compressor 26 at a constant speed

with the alternative current power.

Further, a relay 100A for driving the fan motor 94 and a

relay 100B for driving the solenoid 96 are provided in the control

circuit 88, and a power relay 102 for driving the compressor

motor 92 is connected to the control circuit 88. The compressor

motor 92 is driven when a contact point 102A is closed by

carrying an electric current to the exciting coil of the power relay

102, and the fan motor 94 is driven when an electric current is

supplied to the exciting coil of the relay 100A by the control

circuit 88. The solenoid 96 switches the four-way valve 24 in

accordance with the on/off of the relay 100B (in accordance with

whether electric current is or is not being conducted).



Direct current voltage (for exanple, DC 24V) is applied between the
termnals 1 10A and 1 10B. Thus, as shown in F g electric powef fq?{%gtg]gl{]j?ng
is supplied fromthe control board 60 of the interior unit 12 to e
control board 90 of the exterior unit 1 Further, as shown in Fig. 4, the
termnals 112 and 114 are connectged to the control circuit 64,

respectivel y. Ths «himmior mnifilgt i$ conmedtedniontthe Thhtrel bararekc68d to the
power relay 102 and the control circuit 88 via the termnal 106 of the

exteri gf tHBiihtddor I@%é%ﬁdlﬁ'alé]l‘bdfﬁ toareci g 494t e8! glsay 100B and
the control circuit 88 via the term nal 108. Thus, the control circuit 64

poi H‘E %B“ﬁqkﬁ E&%{ t%%fé*f?f&%f?’i?fﬁﬂ@ff g BpdR et t?%%éé?%??& C‘JRL?CL
92
of ¢ hetdraniialay 1 0ol 84 Pk A St R HfocsbRIPBIURIGIS 855 (he cont o

circuit 88. The mcroconputer 62 of the interior unit 12 not only controls
t he el eennectedr ashtcannedtedekeithiengitesidr vhit I ,sandnatel 96 03 FEB 2004 13
i n accordance with the running node of the air conditioner 10 but controls

the onéd@xhiheofed ho WRIBHEIBEY boBEAr6®2 i n accordance wth the difference
between the roomtenperature and the set tenperature so that desired

et IR SO (6P Uil BE S PRILpIR of (he
between the terminals 110A and 110B. Thus, as shown in Fig. 5,
electric power‘ for running is supplied from the control board 60
of the interior unit 12 to the control board 90 of the exterior unit
l14.

Further, as shown in Fig. 4, the terminals 112 and 114
are connected to the control circuit 64, respectively. As shown in
Fig. 5, the terminal 112 is connected to the power relay 102 and
the control circuit 88 via the terminal 106 of the exterior unit 14,
and the terminal 114 is connected to the relay 100B and the
control circuit 88 via the terminal 108.

Thus, the control circuit 64 of the interior unit 12 not
only controls opening or closing of contact points of the power
relay 102 and the relay 100B of the exterior unit'l4, in other
words, the on/off of the compressor motor 92 and the switching
of the four-way \falve 24 but also inputs the control state to the
control circuit 88.

The microcomputer 62 of the interior unit 12 not only

controls the electric current to the exciting coil of the solenoid 96



conditioning of the interior of the room On the other h as shown in Fig.

5, contact points 116A and 116B are connected between the conhagt_x‘f@i@m
102A of the power relay 102 and the conpressor notor 92 in tle J rior
unit 14. These contact points 116A and 116B are opened and closed by an
unillustrated relay provided in theggontrol circuit 88. These contact

poi nt s id ldck arachnlded Bridh e hestahiningl et 86 thichair ebaditioaegurdent can be
carried to the conpressor notor 92. When the control circuit 88 detects an

over | Oﬁ%toéoﬁﬂfﬂ%l%ﬁﬂ@rcﬁ?ngé’ff offfli’féégoﬂfpﬁé’sé&}i fldto} ' %.a%%to‘?ﬁtdg{}g%”eans (the

tenperature o e conpressor or the current ‘passing thr t he

conpr essofr t Qre.92 the.conta point 1 16A i s opened..Wen the control
i rbus BB e disredn s DR The R th i Reratn e FHL thegetuni o
sufficient heating cannot. be carried out and which is set suitably in
accor ditfe@ aratHre he daplagepined air-cpaditippred i i9blownnouRET QI si de ai r
tenperature by an unillustrated outside air tenperature sensor during the
heat i nthe tHewmant epenpongi0 bflfe istempenadit VBdortdffecanigaair-poi nt 116A or
the contact point 116B is opened, the conpressor notor 92 stops driving

even iéohﬂﬁioﬁpﬂ\?roffﬂi@ynﬂé}aofS)fiﬂh@r@@ﬁﬁl’-On state, thereby effecting 0 3
FEB 2004 14 protection of the conpressor 26 and the like in the exterior
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116A and 116B are connected between the contact point 102A of
the power relay 102 and the compressor motor 92 in the exterior
unit 14. These contact points 116A and 116B are opened and
closed by an unillustrated relay provided in the control circuit
88. These contact points 116A and 116B are usually closed so
that electric current can be carried to the compressor motor 92.
When the control circuit 88 detects an overload of the compressor
motor 92 by unillustrated detecting means (the temperature of
the compressor 26 or the current passing through the
compressor motor 92), the éontact point 116A is opened. When
the control circuit 88 detects a decrease larger than the set value,
at which sufficient heating cannot be carried out and which is set
suitably in accordance with the capability of the compressor 26,
in the outside air temperature by an unillustrated outside air
temperature sensor during the heating, the contact point 116B is
opened. When the contact point 116A or the contact point 116B

is opened, the compressor motor 92 stops driving even if the

power relay 102 is in a power-on state, thereby effecting



contact point 118 is usually closed. However, when the control circuit 88
opens either one of the termnals 116A and 11613, the control g:grpEt'tzlg}g
al so opens the contact point 118. Thus, the power relay 102 is turngd f.
The overl oad of the conpressor notor 92 and the outside air tenperature
can be detected by wutilizing convepjional techniques of the prior art,
whose gebeddtedn ofettd cpipresddrd 2beand thedildenin tdeperteanor anitdi ment .
Additionally, instead of the contact points 1 16A and 1 16B, the contact
poi nt 8 may be used for effecting protection of the conpressor 26 and
the like. On the other hand, as shown in Fig. 4, an electric current

detection cirgui}f, 120 is _connect.e t.ne_cont o] ; CT 122 for
detecting theﬁgrt}ﬁ?’i% ot ﬁtp(t"ﬁ'gti?g IEI Bﬁ?ﬁé{%%&eﬁc&m ontrol circuit
64 a_nd the terminal 112, in other_words, the electric c rrent]athat S

passi maeanebgiwesa phodermingal 1094 ard duhRovEarelat K@% EReric current

detection circuit 120. By turning on the power relay 102, an electric
cur r entontadthpainpr ¢d& &y msneadly allosepathegevér owlperathendemtrstlr at ed coil
of the power relay 102, and is detected by the CT 122. (A CT which detects

DC or @rsfiiBe 6pkAkOsitABY dife Wiathe ferthiealsT 1184 hndX 168, eher hand,
when the contact point 118 is opened, the 0 3 FEB 2004 15 electric current

s unabletd ApSqid BBOMAR bRENE e QbpihEt RER PR KIS fifg by decreasing
F ?eécit ed by the C% . Iﬁ?ﬁ

t he cufrént “val ue de e electric current detection

¢l rCUI}tt)m%%g r%lfgﬁr)ult(?Q tig ttur}%ed off. The overload of the compressor

motor 92 and the outside air temperature can be detected by
utilizing conventional techniques of the prior art, whose detailed
description will be omitted in the present embodiment.
Additionally, instead of the contact points 116A and 116B, the
contact point 118 may be used for effecting protection of the
compressor 26 and the like.

On the other hand, as shown in Fig. 4, an electric current
detection circuit 120 is connected to the control board 60. A CT
122 for detecting the electric current that is flowing between the
control circuit 64 and the terminal 112, in other words, the
electric current that is passing through the power relay 102, is
connected to the electric current detection circuit 120.

By turning on the power relay 102, an electric current
with a predetermined value passes through an unillustrated coil
of the power relay 102, and is detected by the CT 122. (A CT
which detects DC or a shunt resistor may be used for the CT 122)

On the other hand, when the contact point 118 is opened, the



control circuit 64 as to whether or not the current val ue bein det ect ed
by the CT 122 is equal to or less than the predeterm ned val Lﬁﬁ FRE 2004
m croconputer 62 of the control circuit 64 runs the power relay 102. The
electric current detection circuit 120 determnes that the power relay 102
s in a power-off state when the glgctric current being detected by the CT

122 i selegtrilc twrrent ieandbientd e gy Hoadadeghnithedcydl aethétpewent this point
that the mcroconputer 62 determ nes that the conpressor notor 92 is

StOpp%ngel(_t)Q, Eﬂ?ﬁgﬁ%ﬁé&*&%@siﬂ {He caRPOhFRAhE dotddredeslyateor unit 14.

In the neanti ne, croconputer 62 of the control circuit 64 provided in

the i rj It 12 . fir r he. LS e he start of
the naati s S tepie b riont et aR Rl el A BReRla B Bt o e
heat exchanger 18 by the heat exchanger\x'{_le erature sensor, 78, the

m cr o CEHPIO Cirguitchhiale WHELAFBST RPbRPESIIF VAR BENE of t he
detection result. Wen the tenperature of the heat exchanger 18 is |ess.
t han aletwctddtter thadll (1@ auwed tof or lesatiphe thespdetemmineds flow fan
44 is rotated at a low rotational frequency. After the tenperature has

reacheéifilee predeterm ned tenperature, the mcroconputer 62 subsequently
controls the rotational 16 frequency of the cross flow fan 44 on the basis

Che! b horHE SRENREpblEs seEr e AL e by b e e, O
the mp%r\xcr)&g ?Bi"a%? 1 0%2. ’flﬂgie%g%%rce&su%‘sent detection circuit 120

determines that the power relay 102 is in a power-off state when

the electric current being detected by the CT 122 is equal to or

less than the predetermined value. It is at this point that the

microcomputer 62 determines that the co:ﬁpressor motor 92 is

stopped due to the occurrence of the abﬁormality in the exterior

unit 14.

In the meantime, the microcomputer 62 of the control
circuit 64 provided in the interior unit 12 firstly turns on the
compressor 26 when the start of the heating is instructed. Then,
while detecting the temperature of the heat exchanger 18 by the
heat exchanger temperature sensor 78, the microcomputer 62
controls the cross flow fan 44 on the basis of the detection result.
When the temperature of the heat exchanger 18 is less than a
predetérmined temperature (for example, 35C), the cross flow
fan 44 is rotated at a low rotational frequency. Aftér the

temperature has reached the predetermined temperature, the

microcomputer 62 subsequently controls the rotational



the rotational frequency of the cross flow fan 44 in accordance wth the
tenperature of the heat exchanger 18 so that cold air air . thﬂ' [%s@glt
to be cold is prevented frombeing blown out from the |nter|(9r~ nt

during the heating. Running of the present enbodinment will be described
hereinafter. Wien the air-conditionjgg is instructed by the running of the

r enot efrgeiididy oF tBE. cidi® fenstant4snaedheypasil bf eABAiffexreice 10 whi ch
runs the conpressor 26 at a constant speed effects an air-conditioning

firstl (ol Ie?tﬁﬁi 96 with the running
of ei t%%&?ﬁ@etcr%oﬁﬁﬁl Tt@@ or t@]ﬁggaﬁ Ht é)fsem I?i t he four-way val ve
24 is switched i ance wi.th t unni n m)de the renote
control | er ﬁnaa'be g} “f}&ﬁlﬁi% li'ﬁr']‘@pc?d' PEE ﬁ%%?tand off in
accordance with the set terrperature the roomtenperature, and the like. n
the neewchanger HS gorsrdowai, the miggoppmputar 6B agriredesTresesni t 14

detects the | oad of the conpressor notor 92 (for exanple, the driving

el ect rile evtdteohhl ftdguentyidfettas crosenbewalan d4ai ddvoridadecehen the
el ectric power for running is inputted fromthe control board 60 of the

interig thumé te#ﬁeraﬂiﬁ% BtiES 2004k dh dnker 1@3<@Bpﬂrpat ¥BRD aif@rt enperature

of the eat exchanger as rlsen during“the cooling, the control circuit
o0 ¢ BOATPYB s RS8R EOMR U Mgyl OSh 0
the interior unit 12 during the heating.

Running of the present embodiment will be described
hereinafter.

When the air-conditioning is instructed by the running of
the remote controller 36, the constant-speed type air conditioner
10 which runs the compressor 26 at a constant speed effects an
air-conditioning firstly by energizing the exciting coil of the
solenoid 96 with the running of either the cooling mode or the
heating mode so that the four-way valve 24 is switched in
accordance with the running mode set by the remote controller
36 and secondly by turning the compressor 26 on and off in
accordance with the set temperature, the room temperature, and
the like.

In the meantime, the control circuit 88 provided in ‘che
exterior unit 14 detects the load of the compressor motor 92 (for
example, the driving electric current), the outside air
temperature and the like when the electric power for running is

inputted from the control board 60 of the interior unit 12. Then,



116A and 118 when the conpressor notor 92 is | oaded nore than _required,
and opens the contact points 1 16B and 118 when it is det ect i 3t hag 2602
outside air tenperature is greatly decreased during the heating and thus

t he heating capability cannot be perforned sufficiently. In other words,
the control circuit 88 opens the contact point(s) 116A and/or 116B so as

t o st ofort beamplyreksartinotem (92 atloee efhtlad heratedxdlyangenr30 hvast he exteri or
unit 14 or an abnormality occurs in the running environnent of the

ext eri gisedniiridy thk ddﬁlﬁg,oiﬁlé corlt8oFeitcaGt gBoHithskh® fah apeiad  toget her
with the contact point(s) 116A and/or 116B. On the other hand, by utilizing

the CTql2 d rj.C rr.ent [ circuit 120, the

m croc%%rtp%(i’ga{r’é B‘%%%ﬁ)rlgi?sg%dﬁ}%?ﬁ% %%?ﬁggggtiﬁ'ui t 64 of the interior unit
12 is detectjng whether or not the running of the conpressor 26 is

st opped due ttu?ﬁlée’bc CORCEOLFILPHE SR IORGN S AherneoRIdE PBINtHiIt 1 Fig. 6

shows an exanple in which abnormality of the exterior unit is detected by
t he cohi bl andr L u8twizdn (thieeco mporessorpuogor 62) isofoaded mmore thanunit 12. The
processing represented by the flow chart is carried out when the air 03

FEB 2Gedyeived, tarod@peits shardéentdéet point®ndiaB eiidd, 1 &Rehés itegsn nat ed when
the air conditioner 10 stops. In the flow chart shown in Fig. 6, when the

o e A Gk AP S 8 b PR ecl e 00
gl Ven'during the heating and thus the heating capability cannot be
performed sufficiently. In other words, the control circuit 88
opens the contact point(s) 116A and/or 116B so as to stop the
compressor motor 92 when an abnormality occurs in the exterior
unit 14 or an abnormality occurs in the running environment of
the exterior unit 14. At this point, the contact point 118 is opened
together with the contact point(s) 116A and/or 116B.
On the other hand, by utilizing the CT 122 and the
electric current detection circuit 120, the microcomputer 62
provided in the control circuit 64 of the interior unit 12 is
detecting whether or not the running of the compresso'rl 26 is
stopped due to the occurrence of abnormality in the exterior unit
14.
Fig. 6 shows an example in which abnormality of the
exterior unit is detected by the control circuit 64 (the

microcomputer 62) of the interior unit 12. The processing

represented by the flow chart is carried out when the air



n turning on the conpressor 26, the control circuit 64 applies a
predeterm ned vol tage between the termnals 110A { 04A) and 1gg;¢;g@pﬂg4
Thus, in the exterior unit 14, the power relay 102 is turned on and the
contact point 102A is closed so that the electric power for driving is
supplied to the conpressor notor 9 By turning on the power relay 102,

the ansyegitienkhel 0 dehefdniRaldipiedmdRi6RiIZP0ahd isYesrmandtéde routine noves
to step 202. n step 202, the electric current passing through the coil of

the payah 8l 2%l %l &it glctlgd?ﬁ%?g_he CT 122. In subsequent step 204, a

determnation is made as t0 whe the current value being detected by

the CT 122 is equal, to or |arger than. t redet erm ned .val ue in the
electric curﬁ@nﬂl%gtoéﬁp ts Wt‘n%'&twﬁﬁ%t Ak COBAINAR S over rel ay
102 is run by the voltage outputted fromthe control circuit 64, the
cur r ent0 \sdpots tletaperate, thet fiestCytapri.ies sdgpa00odetenaiges than t he
predeterm ned value. Therefore, the answer to the determnation in step

204 i syh¥esér ormbbehesubsauetiorsteturn en gieroifreasoetd psnation is
made as to whether the instruction to turn off the conpressor 26 03 FEB

2004 iﬁqlvghyen. Until the instruction to turn off the conpressor 26 is given
(the swer to the determnation in step 206 is No"), the electric

current 2 (SRR PR BR4 ShpRbed ben Rl MRRAT el £l 107 1
er Aphlies pproggtermimed vollage bétiveen the fmifals1{dR 10 the T1rst
(104A) and 112 (106). Thus, in the exterior unit 14, the power
relay 102 is turned on and the contact point 102A is closed so
that the electric power for driving is supplied to the compressor
motor 92. By turning on the power relay 102, the answer to the
determination in step 200 is “Yes” and the routine moves to step
202.
In step 202, the electric current passing through the coil
of the power relay 102 is detected by the CT 122. In subsequent
step 204, a determination is made as to whether the current
value being detected by the CT 122 is equal to or larger than the
predetermined value in the electric current detection circuit 120.
At this point, as the power relay 102 is run by the voltage
outputted from the control circuit 64, the current value detected
by the CT 122 is equal to or larger than the predetermined value.
Therefore, the answer to the determination in step 204 is “Yes”.

In the subsequent step, i.e. step 206, a determination is

made as to whether the instruction to turn off the compressor 26
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g.. 6, .the answer to the.determnaiion.in 04, s _"No"
n%leﬁwgscTUe%f%rﬁﬁgagﬁ%eaf:ﬁ%cﬁbp' s tCSS/1L g%%cﬁ{%%np%gecessi ng is
ed out. In other words, the mcroconputer 62 provided in the

i nt er iRPWERIrElay 102 és finnsd offtsa As toclt eRCEN @ COMPESPBITEOty in the
lor unit 14 has forced the power relay 102 to be 0 3 FEB 2004 20

t ur nedhef fnsegar th ¢he détdrimeinakonuet stept206 usriYous't, rengdbe rel ay 102.
way, when the conpressor 26 is turned on or off by the power relay

102 previt§ge returhe wugéif@fstugﬂetp,meb@té@ depned on or off so that the
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unit 14, the control circuit 88 of the exterior unit 14 opens at

least one of the terminals 116A and116B. Thus, the compressor
motor 92 is stopped so that the compressor 26, the heat'
exchanger 30, and the like are protected.

On the other hand, in opening the contact point(s} 116A
and/or 116B, the control circuit 88 also opens the contact point
118 so that the power relay 102 is turned off. When the power
relay 102 is turned ;)ff, the value of the electric current detected
by the CT 122 is lowered to a value equal to or lesé than the
predetermined one.

Thus, in the flow chart illustrated in Fig. 6, the answer to
the determination in step 204 is “No”, and the routine moves to
step 208 where the abnormality detection processing is carried
out.

In other words, the microcomputer 62 provided in the
interior unit 12 determines that the occurrence of an abnormality

in the exterior unit 14 has forced the power relay 102 to be

In



providing protecting neans for turning off the power relay 102 and by
detecting the electric current during the power-on state of th3gD rBU
relay 102. Subsequently, as running of the present enbodi nent, pre@gnglén
of cold air from being blow out during the heating w Il be described with
reference to a flow chart shown in2Big. 7. In the follow ng description,
as shawrriad BifgreBrdiken afitée instpacitan ¢o durnhen tbst pewehiaiedey 18 i s
rising, the stopped state of the cross flowfan 44 is switched to the
runninmggwi th faint wnd (LL) at a tenperature Ti (for exanple, 25C). The
running wwth faint wnd is swtched to the running with a set air at a

tenperature 4 I{i%rwﬁﬁ?gﬂéél @é@om%e&%r@?hﬁt oM6P off GYPEr ature t

of the heat eXchanger creasing In spite o the rnstruction to
operate the conpressor.26, the.runpin ith _ th air anpunt, i s swtched
bt b RS WRIEH K02 aronAadat e Ralbbrant 1 ndloe BREARR.. o2 T
the present enbodinent, for exanple, t=T1=T3). Further, when the

t enpercat eroff sposlat gbancwaipressoT(20risei@pied fopreptestion A§ i s st opped.
0 3 FEB 2004 21 The processing represented by the flow chart shown in Fig.

7 is exyjuipetenttinvtten ekberiarrunind# theestoppisigaof the awpeireg efaf ter t he
air conditioner 10 is set to a heating node by the running of the renote

cont r ghleef o3 redRdride RUPEIRSAebectidRasiNNEAd! bertaifily by at the heating
node is termnated. In the flow chart, the first step, i.e. step 300

deter gr'a%%diﬁ_'&]%tr%%cﬂhgnﬂfea%@lfQPEEIurH?ﬁgtdﬁ' 0, B drfe18QWehor el ay 102 i's
and by detecting the electric current during the power-on state of
the power relay 102.

Subsequently, as running of the present'embodiment,
prevention of cold air from being blown out during the heating
will be described with reference to a flow chart shown in Fig. 7. In
the following description, as shown in Fig. 8, when the |
temperature of the heat exchanger 18 is rising, the stopped state
of the cross flow fan 44 is switched to the running with faint wind
(LL) at a temperature T1 (for example, 25C). The running with
faint wind is switched to the running with a set air at a
temperature T2 (for example, 357C). On the other hand, when
temperature t of the heat exchanger 18 is decreasing in spite of
the instruction to operate the compressor 26, the running with
the set air amount is switched to the running with faint wind at a
temperature T3 (for example, 25C, in the present embodiment,
for example, t=T1=T3}. Further, when the temperature t goes

down below T4 (for example, 207C), blowing is stopped.



outputted so as to operate the conpressor 26, and when the power relay 102
IS in a power--on state (the answer to the determnation in 7fgpF§golmz
"Yes"), the routine noves to step 302 where the tenperature t* of e2 at
exchanger 18 is detected by the heat exchanger tenperature sensor 78 at a
predeterm ned timng. Subsequently,.,in the steps 304 and 306, the

. ) 21 .
tenperature TheSprimaiag wWireseheeldr egates flodedhbempgravyres Tl and T2.
As the tenperature T1 and the tenperature T2 are set relatively high, the

t enper r¢ ; chah : ting is
nat ur a #%: fé%%}{iégopﬁyygﬁperagg g&ﬁﬁl alr?glrél?spé %?%gng F%\tf\)g)r%ljt&ﬁgn t he
tenperature. Ti..ln that case,.the gnswer, to . the deternm.,ation in step 304
o T VeRer ThE difeConltinBeRoR St @ rp i Erite B HR notor 74 5 kept
stopped. On the other hand, when the conpressor 26 (a conpressor notor 92)
of therwsning & tive remotescontnalley 365 aid he precessipg staP® of t he heat
exchanger 18 is increased by the refrigerant circulated in the

ref ri gehehi tige ecyclreingrhtish evheatitipend@d EEB t20fdintateder at ure t of the heat
exchanger 18 does not reach to the tenperature T2 but exceeds the

- tenperature T, tAOeIARMRIrtt Whel HLs8E&H M. BalStep 300sd&er3Rthés "No", but
the answer to the determnation in step 306 is "Yes", and the routine

cuch SAERERor 8 = Metidlol it Of) S hedrer BOACIOTIE, {20 30T |

faint wnd (LL). Further, when.the tenperature t of the heat exchanger 18
output(teh) 50 as to operate the compressor 58, and when t%e g

power relay 102 is in a power-on state (the answer to the
determination in step 300 is “Yes”}, the routine moves to step 302
where the temperature t of the heat exchanger 18 is detected by
the heat exchanger temperature sensor 78 at a predetermined
timing.

Subsequently, in the steps 304 and 306, the temperature
t is compared with the predetermined temperatures T1 and T2.
As the temperature T1 and the temperature T2 are set relatively
high, the temperature t of the heat exchanger 18 at the start of
the heating is naturally lower than the temperature T2 and is
often lower than the temperature T1. In that case, the answer to
the determination in step 304 is “Yes”, and the routine moves to
step 308 where the fan motor 74 is kept stopped.

On the other hand, when the compressor 26 (a
compressor motor 92) of the exterior unit 14 is running normally,
the temperature of the heat exchanger 18 is increased by the

refrigerant circulated in the refrigerating cycle. Thus, when the



goes up and exceeds the tenperature T2 (the answers to the determ nation
In steps 304 and 306 are "No"), the routine noves to step 312 where the
fan notor 74 is driven in such a manner that the air anount U8, FEBr 2004
exanple, the one set by the renote control switch 36. Thus, at the start
of the heating, the fan nmotor 74 igp stopped until the tenperature t of the
heat etahpegatuté trebthehedtoexbhangepel dtdres Tibt ik toHaed an notor 74 is
driven in such a manner that the air amount is faint wwnd (LL) while the

t enper gdpRrht@fe L hRaEx SXENIRGRY te&ﬁpe&ahugéem t fig@ drhwet ggperature Ti
but not higher than the tenperature T2. Is not wuntil the tenperature t

of theyl dé%‘et%%ﬁﬂﬁ%%ﬁnan St 98% I{‘eNo"”e'%ﬁrﬁé”a%&% }hatidde

ai r-condi t'ionln am)un set e rem) e control switch 36 is

starte On t he .ot her t he unt to be blo reaches the
set ai &e%qmma tipRelry 6{}{ %’@%%eﬁo’ %ngt aomeem%vq]%f@rsﬁggat ion is
made as to whether the power-on state of the O 3 FEB 2004 23 power relay
102 i s3 ki Anastead3 10Y, thieedpiviing ofethg fanomiofomal higiseddn fucheapower - on
state (the answer to the determnation in step 314 s Yes"), the routine
subsequeitinerT tiay ek et anshept 3fGinidoevd by tleemevasuflewt faui 4sés heat

exchanger 18 is detected so that the tenperature t is conpared with the
faint wind (LL).

Further, when the temperature t of the heat exchanger 18
goes up and exceeds the temperature T2 (the answers to the
determination in steps 304 and 306 are “No”), the routine moves
to step 312 where the fan motor 74 is driven in such a manner
that the air amount is, for example, the one set by the remote
control switch 36.

Thus, at the start of the heating, the fan motor 74 is
stopped until the temperature t of the heat exchanger 18 reaches
to the temperature T1. Then, the fan motor 74 is driven in such a
manner that the air amount is faint wind (LL) while the
temperature t of the heat exchanger 18 is higher than the
temperature T1 but not higher than the temperature T2. It is not
until the temperature t of the heat exchanger 18 exceeds the
temperature T2 that the air-conditioning with an air amount set
by the remote control switch 36 is started.

On the other hand, when the air amount to be blown

reaches the set air amount, the routine moves to step 314 where

a determination is made as to whether the power-on state of the



predeterm ned tenperatures, i.e. T3 (in the present enbodi nent, T3=T1) and
T4. When the conpressor 26 is turned off (the power relay 181? is_turned
off), the running of the cross flow fan 44 is <controlled, f 3eE<EtBrp2[¥9,4 by
the control routine which is set independently, such as the control for
detecting the appropriate roomtenperature by the tenperature sensor 80.
At thi i if t t .. higher than the

t enper ?ﬁ’%@%?h%@aiﬁs@e@#ﬁ%%&%@ get%? ﬁe"ﬁgﬁe%% r%(bs%)é?) 318 is "No", and
the blowing with a gset anount of air, is continued, Contrary to this, if
the rumAiRgabied ie Sl Pogtale (GOBPSY Hyte ABSr unni ng of the
protecting nmeans of the exterior unit 14 though the m croconputer 62 of

t he i ndetdroninafiioniin sté¢es3 14 ost'Mes dnthagopiee swbagquemddyt o operate the
conpressor 26, the refrigerant stops circulating in the heat exchanger 18.
Then, nfovelsh® BIaV3N® nth arenth etechp éfirenpef aioteedt ekchhageeat exchanger
18 goes down. Thus, when the tenperature t of the heat exchanger 18 goes

down, 05 e @Rt cHNGE chle heTRERIIERWTS ¢ K0TSR ek 0et or i nat | on

in step en the 0°3 FEB 2004 24 tenperature
t is equ to ar hjgher than the.te atyre T4, .t to the

et or ibAletERainel] Bipss ARlrbREs e TR lB S Bl e BB g o0 302 where
the rotational frequency of the fan notor_ 74 is set_in such a nmanner that

the aif3ahbland I4 WRENERE COMAPEERBPT W&t IS tUrREd @HJERSIROWEEF t he heat

exchanger 18 _
relay 102 is turned off), the running of the cross flow fan 44 is

controlled, for example, by the control routine which is set
independently, such as the control for detecting the appropriate
room temperature by the temperature sensor 80.

At this point, if the temperature t is kept equal to or
higher than the temperature T3, the answer to the determination
in step 318 is “No”, and the blowing with a set amount of air is
continued.

Contrary to this, if the running of the compressor 26 is
stopped by the running of the protecting means of the exterior
unit 14 though the microcomputer 62 of the interior unit 12 tries
to turn on the power relay so as to operate the compressor 26, the
refrigerant stops circulating in the heat exchanger 18. Then, if
the blowing is continued, the temperature t of the heat exchanger
18 goes down. -

Thus, when the temperature t of the heat exchanger 18
goes down to be lower than the temperature T3, the answer to the

determination in step 318 is “Yes”. At this point, when the



goes down when the exterior unit 14 stops the running of the onpr essor 26
(the conpressor notor 92) even if the interior unit 12 trieg §d5§béﬁwge
t he conpressor 26. Thus, if the blowing is continued, not only does the
tenperature t of the heat exchanger 18 drop further but cold air is also
bl own out fromthe bl owout opening 30 of the interior unit 12. Contrary to

this, fBmberatage tth% &4Q85 th dvhigdeA4hbn S RenfhRtAte Thatthehe air
anount bl own therefromis restrained, not only can the | ower | ng of the

tenper Ié#}ﬂ%g gg{l},ﬁ r&?ﬁt??ﬁ’hh%?&?']ﬁ%te ?2?)91 eﬁ%r”al Qﬁgtﬂﬁt nkhe

air- co war mt (Cair that fe col can be

prevented from bein wn out from, bl owout o i 50. On the other
hand, oSt StaR %t%w gre ﬁ‘ét%%’fla EB@‘&%%E\Y O?gﬂ E}gé’ﬁ’(ﬂ/ﬁ? further to
be equal to or Iovver than the tenperature T4 in spite of the running with
t he r €84 riai setdirnisuclaaomrennehshatdver aioanreugétisfainbvigwl.i n step 320 is
"Yes" and the routine noves to step 324. The step 324 stops the fan notor

74 and preveruSofiodtwairdd, e fiehperakone ofthef heat ekehialmyeul 8 openi ng 50.
0 3 FEB 2004 25 n this way, when the tenperature t of the heat exchanger

18 whi e@lﬁﬁ%ﬁ%@eﬂ%% %ﬁ@ﬁo&%ﬁbﬁ4%&@?;%@@1{&&@;@ the | Mpossi bl e for

the h OW ng 1s stopped. Ther prevention of cold air

o e A 0L LR ORI SELLS BT e, £
runni nlg2 C‘Efrletshtﬂ operate the compressor 26. Thus, if the blowing is

continued, not only does the temperature t of the heat exchanger

18 drop further but cold air is also blown out from the blowout

opening 50 of the interior unit 12.

Contrary to this, by running the cross flow fan 44 in such
a manner that the air amount blown therefrom is restrained, not
only can the lowering of the temperature t of the heat exchanger
18 be restrained but can the air-conditioned air that is not warm
(air that feels cold) can be prevented from being blown out from
the blowout opening 50.

On the other hand, if the temperature t of the heat
exchanger 18 goes down further to be equal to or lower than the
temperature T4 in spite of the running with the restrained air
amount, the answer to the determination in step 320 is “Yes” and

the routine moves to step 324. The step 324 stops the fan motor

74 and prevents cold air from being blown out from the blowout

opening 50.



conpressor 26 without the stopping of the conpressor being di rﬁm
detected by the protecting neans. Further, when the fan notor @gén

the routine returns to step 300 where the same processing is effected as
at the start of the heating. Thus, when the running of the conpressor 26
I's resuned, prevention of cold air 3 om being blown out fromthe bl owout

openi ng i s enaufied wal Naitvés ehedeniipepatund t bf biee Hewmexchaagerhe air
anount to be blown is not restrained despl te the relatively | ow

tenper pg yrfidh 21[a<1f ?\ eOF@ﬁ?lazei(ﬁ%ﬁ‘{‘g@écﬂgs erllé&hlf'éeﬂ?ét fdie present

i nvention 1's n arr con er 10 applied to the present
enbodi.nment I nven can_be. a an condi ti oner
with éﬁ@p°§§’m@t@get a('fg?'ng’bthﬁgﬂﬂ“’éagt]@ p?g g%qrggb%e’separ ate type
air conditioner WhICh is divided into the interior unit and the exterior
unit gmevendeorteintolshatuftompebaing bdowny pyhdrophithe bIFWOBSE t he conpressor
at a constant speed. Further, any tenperatures can be used for the

tenper(%jmﬁg B0, isTénshtedasdeldvhiat tlae denppéiata neot oiidhgr beatit 0 3 FEB
2004 2 enbodi ment if they are set in such a manner that cold air will not

be bl Céé&r?&ﬁ%% 9® §f gr&@élt@ftﬂéﬂs&oﬁﬁmgrbfaﬂdé Fueirgof RRepr esen

enbodi nment e terrp ature Ti and the tenperature T3 are the sane
terrperatur

e B Fendh A S EORE BB E oA e
! nventdlnggcﬂy detected by the protecting means. ‘

Further, when the fan motor 74 has been, the routine
returns to step 300 where the same processing is effected as at
the. start of the heating. Thus, when the running of the
compressor 26 is resumed, prevention of cold air from being
blown out from the blowout opening is ensured. Otherwise, cold
air will be blown out as the air amount to be blown is not
restrained despite the relatively low temperature t of the heat
exchanger 18.

The structure of the present invention is not limited to
the air conditioner 10 applied to the present embodiment. The
present invention can be applied to an air conditioner with any
structure, and can be applied to what is called a separate type air
condifioner which is divided into the interior unit and the
exterior unit and a constant-speed type air conditioner which
drives the compressor at a constant speed.

Further, any temperatures can be used for the

temperatures T1, T2, T3, and T4 that are applied to the present



an excellent effect can be obtained in that an abnormality of the exterior
unit can be detected without fail with a sinple structure mEan?Q onl y
detects the electric current on the interior unit side whe e ﬂc ric
current is carried to the power relay but also interrupts the electric

current carried to the power relay ;ghen the protecting nmeans is run on the

ext er i g bwiliin &m0 tHeyBaFEBe 2004 12ch \WHivlan :Pe £LARYEDR]H Siir WwilAnodi 1
condi tioner which not "only constructs refrigerating cycle by utilizing at

| cas! e 890818t TR0 BEAIPLGHT 2. th aBtRtiofkGRAMICrE8RekRe St de of
users, a pressure reducing device, a heat exchander on e side of a heat
source but al so nount sai d,  devi.ces, i ch constructs..the refrigerating
cycl e, 6IBPOGIRGR L esgqrapgggmgg f%?&‘ﬁﬂjﬁg?gm%?aweﬁgrﬁf%ﬁl?nt erior unit
so that it is constructed in such a manner -that the stopping/running of
sai d seonprieseperature.exeiothe demprratuig Tdnand the drmperpahithg and
closing of a contact point of a power relay nounted on said exterior un
sai d iT8 efiaprbaidiffeconptesiperateams: essor control neans for carrying out

t he opening and cl osing of said contact point by controlling an electric

current to am£LieskiiedE ablovef, é‘&id@hd&ﬁ o thelpeselepivéftion, ent

detecting neans for detecting the electric current passing said exciting
oxt er 0t EGREIE e falthe ciREERENT Ikt Al PR ARG ROLHEE L T o
eurt ert]agc;cegi%tre&“tngarq%aen%e%ggtead %;1% 8&1 rijgliif]%?tﬁ/%il elsjﬁr;lp?g %tructure

which not only detects the electric current on the interior unit

side when the electric current is carried to the power relay but

also interrupts the electric current carried to the power relay

when the protecting means is run on the exterior unit side.



said exterior unit conprising protecting neans for interrupting an

el ectric current passage to said exciting coil when it is determ ned that
there is an abnormality of the exterior unit. 0 3 FEB 2004 28 3AFEB 2004
controller for an air conditioner according to claimwherein said
protecting neans includes | oad detegying neans for detecting a | oad of said

conpr eg$AAT 33 g@@fﬂﬁl jer for an air conditioner according to claim1l,
wherein sai'd protecting neans includes outside air tenperature detecting
means for detecting outside air t eratyre. 4. A contraller for an air
condi t itoner agPo?Hig‘h%nftlH”&Tlﬁf W}?,C%nﬁﬂ&oéﬂﬁ %ﬂrﬂﬁgi;é?ﬁlﬁﬁrﬂggr% i ncl udes
outside air_ tenperature detecting neans for detecting outside air

t enper gyoleebysutiNzéngtatolaast 4 ongtasitr speadi HihEPIRREDIM At o claim 2 or
wherein said | oad detecting neans detects whether the | oad of said

conpr ehgat dxxlam geeovhotite gidaaif. uderd) & priessurerrdducarng dievicondi ti oner
according to claim3 or wherein said outside air tenperature detecting

means g &gt éxcl‘i’lﬁ?{é&roﬁrt]rféo&idé‘%f%h%iaqes&\hfcé SMeARId heoUBRs down by a

predeterm ned value or nore during a heating. 7. A controller for an air

CONITL0PHRREE Yy ch Rl ko VATl B P by il 021 o s
detect | 0% JE505es Bole S enteridy Snif a0 € b A e SRR 39 enalk £ 570 2004
constructed in such a manner that the stopping/running of said
compressor mounted on said exterior unit is run by opening and
closing of a contact point of a power relay mounted on said
exterior unit,
said interior unit comprising: compressor control means
for carrying out the opening and closing of said contact point by
controlling an electric current to an exciting coil of said power
relay; electric current detecting means for detecting the electric
current passing said exciting coil; a control circuit for
determining if there is an abnormality of the exterior unit by a
comparison between a detected value of the electric current
detecting means and a predetermined value; and
said exterior unit comprising protecting means for
interrupting an electric current passage to said eXciting coil

when it is determined that there is an abnormality of the exterior

unit,



29 A controller for an air conditioner according to claimwherein said
control circuit determnes that there is an abnormality in s& 3 FhB 2006r
unit when said outside air tenperature detecting nmeans detects that the
outside air tenperature went down by the predeterm ned val ue or nore
during the heating. A controller fxg an air conditioner according to claim

1, wh i i i i : . t h ZD not
the ot it ri o eBhERle I ah el Al HRRORR B Lt N Phe. “To A
t,o.claim®9 wherein sai d

control l.er for an air, conditioner .accordi

Cont r olMaFTeiTh $AGLPEVIAGIELE MRERT P HBEIIES dHad Aetsttig 1efHSdaT d ext eri or
unit when the electric current that said electric current detecting neans
i s det detpatinigsa dgadl oft 9aigh compPyesshEin the predeterm ned val ue. 03 FEB 2004
ABSTRACT OF THE DI SCLOSURE CONTROLLER FOR Al R CONDI TI ONER When an
air-conditioning is started, a determnation is made as to whether a power
relay is run so as to keep a conpressor in a power-on state. Wen the

pO}Ner gel ay i A édntflerP¥esn Ahr Todldtiote A8EHd1A 0 R af t he power
relay is
wherein said protecting means includes outside air temperature

detecting means for detecting outside air temperatﬁre.

4. A controller for an air conditioner according to claim 2,
wherein said protecting means includes outside air temperature

detecting means for detecting outside air temperature.

5. A controller for an air conditioner according to claim 2 or 4,

wherein said load detecting means detects whether the load of said

compressor is an overload or not.

6. A controller for an air conditioner according to claim 3 or 4,
wherein said outside air temperature detecting means detects
whether or not the outside air temperature went down by a

predetermined value or more during a heating.

7. A controller for an air conditioner according to claim 5,
wherein said control circuit determines that there is an
abnormality in said exterior unit when said load detecting means

detects the overload of said compressor.



detected. At this point, if the current val ue does not reach to a

predeterm ned value, it is determned that the conpressor is { ed.i,n an
exterior unit for protection. FIG 6 0% ?%% %M

29
8. A controller for an air conditioner according to claim 6,

wherein said control circuit determines that there is an
abnormality in said exterior unit when said outside air
temperature detecting means detects that the outside air

temperature went down by the predetermined value or more during

the heating.

9. A controller for an air conditioner according to claim 1,
wherein said electric current detecting means detects whether or

not the electric current is equal to or less than a predetermined

value.

10. A controller for an air conditioner according to claim 9,
wherein said control circuit determines that there is an
abnormality in said exterior unit when the electric current that

said electric current detecting means is detecting is equal to or less

than the predetermined value.





