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

D Ao hETRRIHK £ pbagbopOA et ed e i e ¢ [ 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



63 FE 2004 cold air frombeing blown out at the start of the hﬁéipgplédﬁ
this, the tenperature of the heat exchanger in the interior uni%vi&co
nmeasured, and after the tenperature of the heat exchanger has risen to a
certain degree (for exanple, approximately 25C), the <cross flow fan is
rotated firstly at | ow speed so as tp gently blow out air. Subsequently,

when t Beld @i SfhUs€ingy bldenheat aexsl difthd heatitigeliker thigi t has risen
sufficiently and exceeds a predeterm ned tenperature (for exanple,

appfOxmﬁemgt%%get@h@h%%%ﬁaﬁggﬁm kacliftohigaliig W th a set amount

of air e air condi contr e anpbunt of air to be
bl own out in cordance with the rise of.t,he,tenperature o t he heat

oy et A S the Jehipelateryr HE Bl fePhas (T "Po
exchanger has exceeded the predeterm ned tenperature, the air conditioner
cont i nTieen: ke aneenthiny deagree (for aagmpleodnnywimatede2ndutli€of the heat ed

air. On the other hand, in the exterior unit, a protection running that

f or cescidws flonpfaas forotatedt fiystly acldecspeediserng te gentlyppbbssanut s
overl oaded or the outside air tenperature goes down regardless of a

pover - a1yl @it §é<?§€nﬂ§z, S RAMRS tdBbaYaird Be thetigsaPexcHiilgerHomever ,
const ant -speed type air conditioners usually do not have circuits which

can deﬁ,?eci%%ers}ééﬁﬁgﬁgheﬁ H%EHn%‘évff?%iﬁhﬁeg% idvgxcé Qiang of the exterior unit.

For thrs Cross inues To rotate with a set anount

f ai wh I ng.
gurﬁln;p{e . ntermei?uat gem%%r 1r:1(,131§éS ?frorhe%?ansltp?g,pggp;gg{]ﬂlggely-@g%),ft%re exanpl e,

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



0 3 FEB 2004 3 heating, the tenperature of the heat exchanger goes down
gradual |y, thereby casing a problemthat cold air or air thatQi¥FfEel g4 0
be cold is blown out into the interior of the room In the neantine, 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 cORPAEHOtheRiAberatiPMebl QRaeeabkchhbge o Aeweut side air
tenperature goes down during the heating as it becones inpossible to

demnsg%ﬁi&aﬁ s%g}gﬁfgggnﬁgg gg%gfe;iﬁgt;ﬂ%ttm ThirSof )éE’IetHEtfiQrfE?cﬂeStOp of

the cofpresa0r’ i Rter? he ‘el ectric power to

conpr essor t.or ardl ess of an.on/aff signal of the power relay from
t he m‘@rgéoﬁgt’egrﬁg? L G e 1fhsiior ef%Warticul arly anong
constant-speed type air conditioners, there are sonme air conditioners that
elinminate as Imihg meastimeasindhgoesiasier nnibridy pretedddee the price of
the product. Further, sonme of themeven sinplify the connection between

t he i nenhitig thiat ferckd tiee ectepressemtséd saog islaffiectaide The Sopmad conduct or
for feeding the running conditions of the exterior wunit back to the

i nteriQLpupf Ehe'd’brﬁ??és%sﬁs cHeté @urfdositPRidn the caapREsssPr in the

exterior unit cannot be detected easily on the interior unit side. For
D HEERRe Rl FUREL o MR B Rt BRE SRR Lo 0T 1P
has been SUopRed Dy Le Lol Rel o0 1 LUNNLNg, ;L fereby, [3hsi ng probl ems such
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.



fromthe interior unit. 3 3 F FEB 204k SUMVARY OF THE | NVENTI ON The present
invention was nmade in view of the aforenentioned, and an obqui me;
present invention is to provide a controller for an air con |oner

which an interior unit can, with a sinple structure, detect the stopplng
of a conpressor wthout an increasg in an anount of wring between an
interior unit and an exterior unit.” A first aspect of the present
invention in order to solve the above problemis an air conditioner which

not only constructs S@fl\ﬁl\ﬁ@ﬁ?tb%g’rﬁ?ﬁ?{[ﬁv%ﬁd)h' zing at least a
ea

constant -speed type conpressor exchanger on the si de of users, an
expansi on dengﬁ a_heat, exchanger on the side of a heat s (ﬁ but al so
mount s sai d dedFceBICSHNhIR¥AREPE:t ¥ahe PRREF| o atViFW cOEI D€ T di vi di ng
said devices into an exterior unit and an interior unit_ so _that it is
const rgfrementionen, aandnan ehjactt bé the oppeseyit unvengict isité conpressor
nounted on said exterior wunit is run by opening or closing of a contact

poi nt pfowdeoaveontreallay fooant it conditich @xire wloichuanh tintésgiog wariter i or uni t
conprising: conpressor control nmeans for carrying out the opening and

cl osi nga9f widh & §ﬁﬂPi’&tstf%9bﬂlréWd€£H&rt@ﬂé 50h Bk 8%%%6@@&%% to an

exciting coil of sa power relay; electric cur ent detecting neans for
det ect i, A liC B! BRSO "R amRR B9 Bty BAIAP S thiefiofont o
unit and an exterior unit.

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



there is an abnormality of the exterior unit by a conparison Og gfg %}%@4 5
bet ween a detected value of the electric current. detecting edn nd a
predet erm ned val ue; and said exterior unit conprising protecting neans
for interrupting an electric current passage to said exciting coil when it
is determined that there is an abnegrmality of the exterior unit. According

to theb@f@ﬁ@ﬁtaid%%@@%é&‘%alﬁ@%icﬂ{@%?ééﬁﬁc%Qﬂrtréﬁ't ddR¥mn gdrh¥8ast he pover

relay so that the conpressor 1s run. The protecting neans forces the

conpressQr_to st by interyruptin he [ u : he exciting
coi | o™ %%S@&%%ﬁaﬁa W@%‘P’t ‘?Iggr %ﬁ’rﬂ ﬁg‘k%’ﬁt"? hlgn%réélgﬁrllﬁgnéreans
interrupts the electric current to the exciting coil of the power relay,
the varifteciingapeanpyiof HEtErEaPHng af PRI HeFUETS AL PARIRES/ &Pi es. The
control circuit determ nes whether or not the conpressor has been stopped
by t hesaidnekoijinmg adik witen déttis ndeteranisiexh thhé th&gsesisodnt he change in the
val ue of the electric current fromthe electric current detecting neans.

Thus, gmoﬁmmyngfgﬁetdme@mfpﬁ@ﬁspr can be detected by a sinple structure
wi t hout special "providing wiring and the like for detecting the stopping

o e o, RGN o e tntonl S presstetopegtl SO
cond tr}’lggle’lrs d?i%lsi ﬁlde tp(tj)vc;ehrer ra%rsggtthea@&gé r(T:I?)rI]JgI')ressor 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.



03 FEB 2004 6 Fig. 2 is a schematic structural viewillustrating
refrigerating cycle of an air conditioner applied to the presgng FER 2004
enbodinment. Fig. 3 is a schematic view illustrating an exanple of ah
interior structure of an interior unit of an air conditioner. Fig. 4 is a
schematic structural view illustratigng a control board of an interior

unit. Fig. 5 Fsga Bchenat isehebigticurstiruetanal | viestr diliisgratiagnta ol board
of an exterior unit. Fig. 6 is a flow chart illustrating an exanple in

whi ch . - nal | 0 tefl O URLta tredsst i rior unit.
Fi g. 7??%1%%1\%0 a()Fllte Pfladt}}s?‘%&gt%?\%Héﬁeg%gnépg%ggﬁe&/%ﬁt'#\%é%:%tled air being
bl own out dalri ng a heating. Fig. 8 is a chart illustrating set stages of
air anBHRINBENL: enperatures of a heat exchanger according to the present
i nventi on. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An enbodi nment of the
present invenFi®n3visl & sehe@adis éew Hénstnading ran Famglerehéd to the
acconpanyi ng drawi ngs. As shown in Fig. 1, an air conditioner 10 applied to
the pirgeeidér stiockhnmndf ias1 ntsapar atreittofpant duat cosddiionded i nto an

interior unit 12 installed inside a roomto be air-conditioned and an

exterior unitpiA 4 pshaddpen@itt S ket EAerA108@w Alu stratif8nflcbhepbny i s
effected whilethe interior unit 12 controls the

board of an interior unit.

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



O 3 FEB2004 7 exterior unit 14 in accordance with the running
conditions such as a running node, a set tenperature, and the(l3 kg peniby
operation of a renote control switch 36. Fig. 2 shows an outline of a
refrigerating cycle forned between the interior unit 12 and the exterior
unit 14 of the air conditioner 10.;Between the interior unit 12 and the

ext eri Qixtdiidr ubdt 13 h SRcoPadq #Ath RIRErdBAiABLEhdRI6AY $i8éR! ger ant

pipe 16B are provided as a pair for circulating refrigerant. Respective
one ends_of the refri.geran Lpes 1 nd r opnegted to a heat
exchanget 2ryP e dnhaf o ike PhRR eyl d T BEPRPBYTG oF The
refrigerant pipe 16A is connected to .a valve 20A of the exterior unit 14.
The valORETAOR O FREERIEICOBLIQL $Wit valve 24 via a nuffler 22A. An
accunul ator 28 and a nuffler 22B, each of which is connected to a

conpressor 26Figr & shomseaheautlinehef &mefrigeyatalgy eyele {Gumeter, a heat
exchanger 30 is provided in the exterior unit 14. One end of the heat

exchangritweth tHeGoreeiredni® 10hanidoth e @dteyfdvandé 1406 thizeafyt her end is
connected to a valve 20B via a capillary tube 32, a strainer 34, and a

dul . T t : of I t ' ted t
modu ak\%lcggxgn nl?hlﬁigtvwvge&ql ﬂflgﬁﬁfe%%frr;l?%ﬂ% PO PA Qﬁc]é&e'rfor fqefpected to

t he val , a ose erant circulating path form ng
2, U Sl RRLISER, 15, A i ro W R TS 2, U
to @ cglq‘lgi;r%vrirggg e(lls r.lflplég;' ?gr %ixgéglar{?gg)re%;ig%rg%% ieregspective 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



node by switching the four-way valve 24. The flow of the 03 FEE 2004 8
refrigerant in the cooling node (cooling) and the flow of the (h@aFERg28fBde
(heating) are indicated by solid arrows and dotted arrows, respectively,
in Fig. 2. Fig. 3 shows a schematic sectional view of the interior wunit
12. The interior portion of the int%rior unit 12 is covered by a casing 42

whi ch jedr izt ehé @ dlpRempaet (cdblang) ahd {iowglow RATiien of a nounting
base 40 (the portions at thé top and bottom in Fig. 3) nounted on an

il he,i i f. 4t I 44 |
|| REABL YL (Aol By SHEIABICAE L BS o000 rrht a3 HoBedan 44 15,
is disposed stretchi.n fromPt.he front side to the top side of the cross

e 13 Figr &

fl ow f&HY WS, WIRGGRY osed between the heat exchanger 18 and

i nl et openi n%‘% 48 which are forned fromthe front side to the top side of
t he casing g. Rushlears aasohemafic geotionabuiew aftreinteriohe | ower
portion of the casing 42. Thus, in the interior unit 12, the rotation of
the cnosit 1RoWhd antetdor puserorn b thet atierioniumit d és doaemednby t he inl et
openings 48, to pass the filter 46 and the heat exchanger 18, and to be

bl OV‘“__aOHhsfﬁng %iﬁtﬂ@%cﬁ%ﬂi f&tﬁ@_ﬁﬁyﬁg%éﬁ‘i&ﬁié&id ¢he MBwefoom Wen

the air passes the heat exchanger 18 in refrigerating cycle, it is

12t o s G AR Ol Moo o6 BB o e, Lo i 1

eff ECtiIilnlgiga.lié)_ I(iloonl(ljlil%fi: r(])inn%n unillustrated wall of the interior 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.



of the interior of the room 0 3 FEB 2004 9 Vertical flaps 52 and

hori zontal flaps 54 are provided in the bl owout opening 50 so Q}%agE@h? 04
direction in which the air- conditioned air is blow out can be “adjus gd by

the vertical. flaps 52 and the horizontal flaps 54. As shown in Fig. 2, a
fan 56 is provided in the exterior gqunit 14 so that the heat exchange

runni ng bet wevertidksifiiep 952 anddhbbfzdieri] fexpbdeire3providecteherated. As
shown in Fig. 4, inthe interior unit 12, a control ~circuit 64 equi pped

W th 2y $1BGATRbBErBRe! S0 Nk e nushocfi 18l hORK d10ail ternat g

curre power 1s s contro via termnals 66A and
66B. After,.bein tra or med a power. transforper. 6 tshge alternating
curr en?onﬂb%Pe%sa]rre’(ﬁnﬁq“é’a %Péaﬂi 138@‘:{7'61%8 tsq%ttgg ‘b‘?&&%%ﬁﬁf)ﬁed vol t age
of direct current (for exanple, DC 24V) is supplied to the control

ci rcui P2eaamd Aheohwsizamtadflapsfat. adj usting the direction of the

hori zontal flaps 54 and a fan notor 74 for driving the cross flow fan 44

are connect edAs sHdwncionFig! 2beafah @b id preivagedtif the exteriomg the | ouver
notor 72 on and off and relays 76B, 76C and 76D for driving the fan notor

74 ar ey ANNACcEShia? tehealid:lhakgé Gdnkfe bEMRBIL boGeiMeer 62 of the
control circuit 64 adjusts the direction of the horizontal flaps 54 and
sw ngsaﬁaetﬂkoﬁie%?né}?éhanger 30 is accelerated. | '
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



flaps 54 by driving the |louver notor 72 using the on/off of the relay 76A.
The m croconputer 62 of the control circuit 64 also O 3 FEB 200@ ?13 2004
controls the on/off of the cross flow fan 44 and the rotational *f q%%ncy
thereof in stages by switching on or off the relays 76B through 76D. Thus,
the rotational frequency of the crc;fg flowfan 44 is controlled in

W

accor dapgerdlis thé v fefffofl @MekBoss ifaln ¥4nahd tHe tbtgtibneilnd), M (medium
wind), and H (strong wind). On the other hand, a heat exchanger tenperature

Sensorfre@%x?é (%ﬁte‘f"gbﬂlﬂa%taggrketg?é%'iﬁtt&'ﬁﬁl forl B8 m%he%aag@.@t%BlB and a

room tenp e sensor tecting The tenperature d0f the air drawn
in fromthe j enings 48 as the roomtenp ture _ar r.ovi ded in the
e | Biraligh48D. Wihette £0tAGRpa TERPEPET e Ress S TR he r oom
tenperature sensor 80 are connected to the control circuit, 64. Further, a
di spl af4psreanirdkdiuiasseddancs wittetle ypug lepsly bldfaintowindbei vi ng an
running signal fromthe renote controller 36, and a switch board 84 is
provi dedlightt wéndnt BF {medium twitial), Bred Hi(staterparicad34 of the di splay
portion 86 is connected to the control circuit 64. As shown in F g. the

di splay portiop 8% iother Van@dal HedhexeReperiebethtutdeisor unit 12. By

running the renote controller 36 wth it pointed toward the display
porti oA 8B &Q&cting the 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



running signal transmtted fromthe renote controller 36 as an infrared
signal is received by a receiving circuit 82. A run switching{shMich 204
various indication | anps using LED and the 1like are provided on the switch
board 84, thereby giving O 3 FEB 2004 1l indications such as the

i ndi cation of the running (illustraijon omtted On the other hand, as shown

i n Fi gin8icaaisnstdioth Reatide 9 dioativhi 6D theaaniniiig ¢i11@gtﬂat8@n(prot ecting
nmeans) is provided, a conpressor notor 92 for dr|V|ng t he conpressor 26, a
fan nopalit for driving the fan 56 to rotate, and a solenoid 96 for
switching the four-way valve 24 are provided in the exterior unit 14.

Alternating c n wer. for run the co ressaor tor s supplied
to the exterlé ﬁtiln toqg‘ rRARY RS q}‘h‘%n WeF 8 1§C§§7&[ é?§9 t he
termnals 66A and 66B of the interior unit 12. The corrpr essor notor 92

(si ngl enpwhich 8 gendrobainestib B8 (PTetesting ragapstis Mromdsd, A const ant
speed wth the alternative current power. Further, a relay 100A for

dri vi ngotnpe efsasrnmtogor L doxl daiving tiye kiiBpressdr 26 ,ng famensmioanoi d 96 are
provided in the control <circuit 88, and a power relay 102 for driving the

conpr es4qpr diRig HKe IFAnCOm R Gloedtd Oahflen 68 OId 9k ol Swihiflge conpressor
notor 92 is drlven when a contact point 102A is closed by carrying an

el ect rjsgy fULESOLyIVRIREI PG bDGyERId il ld'exPOMBE flAY4, 102, and the fan

nmot or n when an Curréen

Alternating current power for running the compressor
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).



supplied to the exciting coil of the relay 100A by the control ~circuit 88.
The sol enoid 96 switches the four-way valve 24 in accordance i TFahernns
on/off of the relay 100E (in accordance with whether electric current |s
or is not being conducted). 12 The exterior unit 1.4 is connected to the
control board 60 of the interior unpt 12 via term nals 104A, 104B, 106 and
108. As showfheresfiegio#nierlm rsksnhlddAed1itiOBre Lhhtant bbkedd 60 whi ch the
termnals 104A, 104B, 106 and 108 of the exterior unit 14 are connected,

are COBF@H&Eiﬁtéﬁo?rHﬁait“ﬁ%&rtek'ﬂhhalg109415@ @OQB CPOB%&&leS’ hRe control
board 60. Direct current voltage (for exanple, DC 2 I's applied between

runni ngHPURfpfided: ??%#?hé?ééﬁws% 1B 14 %G 1o ég"ﬁﬁ&ﬁﬂe GRINT 12 o

the contro|l board 90 of the exterior unit 1 Further, as shown in Fig. 4,
the tctGRRHIAIS11998ndl 448, e andndd &f the extedontHBit Etatf t 64,

respectively. As shown in Fig. 5 the termnal 112 is connected to the
power ¢ahngcle®, ane corhreectsst tolthe migrioamit d 2,hantdeamd nal 106 of the
exterior unit 14, and the termnal 114 is connected to the relay 100B and

the ceshnhetted téUiHe 88nttél bbardes® nal 108. Thus, the control circuit 64
of the interior unit 12 not only controls opening or closing of contact

point's of t hepputicur @rityvdfidgeNfot Beaikby, BEB4Y) fhapHi& for uni t 14
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



words, the on/off of the conpressor nmotor 92 and the switching of the

four-way val ve 24 but also inputs the control state to the Cﬁ{];gg_qé[,) C?'hﬂlng,uit
88. The m croconputer 62 of the interior unit 12 not only co I's” t'he

el ectric current to the exciting coil of the solenoid 96 03 FEB 2004 13 in
accordance with the running node of;4he air conditioner 10 but controls the

on/ of f infadduwrdeoigy edsrthiehnda gi m ol of dhrceir vbhhitibaedi fGerence
between the roomtenperature and the set tenperature so that desired

al - COBY L ARGDGIS hel oy POEVT 1 cOhfiffedt RldRERWo BRI A L he

interior unit 1 ecting alr- conditioning of the interior of the
room QOn_t 0 r h as.shown in Fig. 5, contac oi nt 16A and 116B are
ConnecPatP HBABEIEREE pRBEe Sk b SRPFALu R A tBe8P 805 and e
conpressor nmotor 92 in the exterior wunit 14, These contact points 116A and
116B afem@sagéurane thabdegingd alr-gapditioned air ixblywir eut deers n t he
control circuit 88. These contact points 116A and 116B are usually cl osed

so thtte dllewtatittopeningt5@ard the matenied umwitt h2 foongfifesdaE ant-or 92. \Wen
the control circuit 88 detects an overl oad of the conpressor notor 92 by

uni | | usphdigensed et iHW iMERI6r (Jfhh d egegiature of the conpressor 26 or the
current passing through the conpressor notor 92), the contact point 1 16A

s opened. Wigp (1 0%HR0U ShdC A bhbvAB il LS, BoHESEECP S ntgr 9er than the

set val ue,
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



at which sufficient heating cannot. be carried out and which is set
suitably in accordance with the capability of the conpressor 26 3 Z
outside air tenperature by an unillustrated outside air terrperature S @éor
during the heating, the contact point 1 16B is opened. \Wen the contact
point 116A or the contact point 116§ is opened, the conpressor notor 92
st ops grbwddtgosvEnttid cohepreover 26ehay 2 like im thepexterion whit e, t her eby
effecting O 3 FEB 2004 14 protection of the conpressor 26 and the like in
the exggrior unit 1 Further, a contact point 118 is provided as protecting
means between the term nal 104A and the power relay 102. The contact point

118 is usuall osed. Ho e C opens either
one of the t I}‘Hf s ﬁf@;&‘v{%ﬁg Hﬂ%@SPléﬁg gtg#ﬁdr)eﬁ a% élc(metaglggarso opens the
contact point 118. Thus, the power relay_ 102 is tur The overl oad
of t hemesHps dedvicembaeteomingd 19dAcendi de powen yatglrge ThE be detected

by utilizing conventional techniques of the prior art, whose detailed
descr i @éntactpbinbd 1@mid e ally tchespde%hrWee@b,oWhmthe gauitnolonal |y,
i nstead of the contact points 1 16A and 1 16B, the contact point 118 may

be usegirtit 8Ff sﬁbh@gelmheir&ﬁiwﬂt@ﬂ‘e tdyanieNP1e$¥0umb 14681 kel i ke. On the
ot her hand, as shown in Fig. 4, an electric current detection circuit 120

s consElad difchnBOEObn bR thEQortalT polt 128, deAeS! i@ the ol ectric
power relay 102 is turned 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 and the termnal 112, in other words, the electric
nt that is passing through the power relay 102, is connelt3edFo200e

curre
el ect

an electric current

uni | |

On th
15 e
102 h
el ect
as to
equal
contr
det ec

equal
t he

due t
neant

ric current detection circuit 120. By turning on the power

relay 102,

with a predeterm ned val ue passes through an

ustrated coil of the power relsay 102, and is detected by the CT 122.
(A CT elvhitcie cetenitsidDGreble hpass dsreigh thwycod olStlde fppowehe CT 122.)

e ot her hand, when the contact point 118 is opened, the O

| Rqhy POQP'%ﬁ@P&bj'(%éﬁﬁ@s@n%oﬂf@%ﬁrﬁ'@flﬁ%@ubh&eﬁéﬂt%dOBytﬂl%
ereby decreasing the current value detected by the CT 122.

3 FEB 2004
power relay
The

GRob48 Thie REHRClrfedl Heyer B bRalie 4 bSR3 N Bher 122 1

to or less than the predeterm ned yvalue. The nj crqQcaonput
qondrpd gifcwit ohis taevhgther orengl thgcumentoyabieiReing

er 62 of the
ent

tion circuit 120 determines that the power relay 102 is in a ‘
power dxftlecseditey therCT (122 &8 equaldocer lest thvan i edpredetarminede CT 122 is
to or less than the predetermined value. It is at this point that

Rizdfieconput er 62 determ nes that the conpressor notor 92 i
o the occurrence of the abnormality in the exterior unit

i me, theyd RCBEBHISHtER 6Y of RBeCOBMQI circuit 64 runs the
power relay 102. The electric current 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

s stopped
14. In the



circuit 64 provided in the interior unit 12 firstly turns on the

conpressor 26 when the start of the heating is instructed. Then, -yﬁi
detecting the tenperature of the heat exchanger 18 by the he&taékc éﬁ@ér
tenperature sensor 78, the mcroconputer 62 controls the cross flow fan 44
on the basis of the detection resuljg Wen the tenperature of the heat

exchangequkhdis of @8% ¢l AovPfedet £10h MRd basieoptHeadiffeferto@npl e, 35 0,
the cross flow fan 44 is rotated at a low rotational frequency. After the

Lenper Gl echas, d PAGHEde hi1f R AdR! A RS SLETRANALLIG rd e Cr oComput o1

62 subSequently ¢ S e rotationa frequéncy of the cross flow fan
44 on the basjis qf the difference between the roomt erature and the set
t emper at ure. affe°6ﬁﬁérh%ﬂd}ﬁ?/\%ﬁt}¥%ge%@ttﬁfﬁr(ge € Hfftheat exchanger
18 goes down, the microconputer 62 again decreases the rotational
frequeswshangehd & goss doww, fthe micracepupitRin€@ agrith degseastper at ure of

the heat exchanger 18 so that cold air or air that is felt to be cold is

pr eventtedrbtaohal Iﬁgec?\hemnymﬂtl’ié eroskhftownfar ke inisdcok@ ahueé ng t he
heating. Running of the present enbodiment will be described hereinafter.

Wen t&?ﬁhﬂi’:ﬁe GeRfh &4 ARt hé @%dtt@kﬁqaﬁge} hes sBniH X9co1d aiferr enot e

controller 36, const ant -speed type aitr conditioner 10 which runs the

t he
o 57 e i B BRI F o sV ALY By
the ch%lei inrgterlt?gl? ucl)lrit tlhfze 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 the
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,



heati ng node so that the four-way valve 24 is swtched in accordance with
the running node set by the renote controller 36 and secondIﬁByFEBr Adtio

" the conpressor 26 on and off in accordance with the set tenperature, the

roomtenperature, and the like. n the neantine, the control circuit 88
provided in the exterior unit 14 detgects the |oad of the conpressor notor
92 (f ofor examppke, whendihie t eun pd rettturiecofCthie dretat, exdieangtsidle hais
tenperature and the |like when the electric power for running is inputted

from tﬂ%eqpah&ﬁhgl%ﬁercd)cﬁﬁlgftﬁ@%ohﬂ}sr tﬁfcuqﬂ'sts rind-thEeh ndofdgd 2004 1 7

for exanple, when the terrperature of the heat exchanger 30 has risen during

t he cogli it .8 an notor 94 so as to cool
down tﬁjé ﬂeeﬁst g")’sc ﬁgj{er ﬂl'{fi:ﬁreteﬁegxélﬁﬁég%g%é circuit 88 opens the
contact poi nt 16A nd 118 \Aﬁen the conpressor notor 92 is | oaded nore
than requi r eUTERET olfth SOPREOL GHIAEE $foiRANY thEEPQMEAALIBOIRE it is
detected t hat the outside air tenperature is greatly decreased during the
heat i nhlédAdandukl 8vehandhiengomgpatssortmotan P& isbkwadusd fworethanf fici ent | y.
In other words, the control circuit 88 opens the contact point(s) 116A

and/ orredhéiBed) @asd iopai®phehcon tdPpossty 1MEBarf? M@Rrviaenakrer mal ity
occurs in the exterior wunit 14 or an abnormality occurs in the running

oL SRR AT TR 48 frtberblul 013 ity disesgppnct poit e
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



On the other hand, by utilizing the CT 122 and the electric current
detection circuit 120, the mcroconputer 62 provided in the §@rg 9004
circuit 64 of the interior unit 12 is detecting whether or not the running
of the conpressor 26 is stopped due to the occurrence of abnormality in
the exterior unit 1 Fig. 6 shows anlfxanple i n which abnormality of the

exteri @ndftibnes Piseatedthy difece@iitiohing ! aHidt idfefmitgatedicr oconput er 62)
of the interior unit 12. The processing represented by the flow chart is

carri t t Y 4 conditioner 10 starts the

ai I’-CS)%BI%?]i J(E)Pr{:?%r %ﬁld&lt{sor?%rr i’éﬁg S'\/\/nen the air conditioner 10 stops. In
the flow chart sho in Fig..6, when.the air conditioner ..10 starts to
operate, the If ﬁ’é‘? "Eﬁ,hair?é‘hoé‘(’éﬁn%’@'%bt‘ﬁﬁﬁpn ai‘/%’é?ﬂgr‘f’lif}f“eﬁot t he
instruction to turn on the conpressor 26 is given. n turning on the
conpr ek@ stapts to epexates dheclirstustemai.gppiteps2@0pdetrapaimeded vol t age
between the termnals 110A { 04A) and 112 (106). Thus, in the exterior unit
14, tRehpener orehay thednsirtutived tortuamd ohhthe aoraprepsont26LORA i s cl osed
so that the electric power for driving is supplied to the conpressor
rmtorrﬁqgenpy turning on the power relay 102, the answer to the

determ nation in step 200 is "Yes" and the routine noves to step 202.

In turning on the compressor 26, the control circuit 64
applies a predetermined voltage between the terminals 110A
(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



n step 202, the electric current passing through the coil of the power
relay 102 is detected by the CT 122. |In subsequent step 204, aq 4 £ 04
determ nation is made as to whether the current val ue being depecté%ﬁéw
the CT 122 is equal to or larger than the predeterm ned value in the
electric current detection circuit 0. At this point, as the power relay

1
102 i sig gively Uheilvidid agstrutient fui @ff the eomlprelssoirr2@iis 64, the
current value detected by the CT 122 is equal to or larger than the

br edet g e ahiGer 91EhEN@4 Grob it @DAEL stg%tmqet QY FH)Nakion in step

204 is”"Yes". In the s sequent step, I.e. 206, a det'érmnation is

made a V\/net her the instructi ot ff ess9 26 03 FEB
2004 | QG 1§ FEPPAL T APL ket Pa RO T A c BT aads 26 15 oi ven
(the answer to the determnation in step 206 is No"), the electric

cur r eROVET repantldt s dureedeefiisp @ﬁéoeiumz?ff Uhe fOPRRTEPINLOel ay 102 is

turned off so as to turn off the conpressor 26, the answer to the
det er nheatnswdmtstthep oG risinatéet), inastiep 06 rielj'tY&Bé’,reaudrUhBe to the first
step, i.e. step 200. At this point, when an abnornality occurs in the

ext er i@utidBiretidnst e tBEeMir si@y, clubtsggpojo@he exterior unit 14 opens at
| east one of the termnals 116A and 116B.” Thus, the conpressor notor 92 is

oL oPEet 50 RIS R EARA s Sn ARy ofS R BByl e | e ore
éé\?\gr qﬂﬂq @&m |%001|%{f%:ﬂ§{if€%taés\yﬁfg ens x%he Coﬂﬁ%tléipg'prétns a%8 so that the
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 eff, the value of the electric current detected
by the CT 122 is lowered to a value equal to or lese 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



relay 102 is turned off, the value of the electric current detected by the
CT 122 is lowered to a value equal to or less than the predeté}gippglﬂmi.
Thus, in the flow chart illustrated in Fig. 6, the answer to the

determ nation in step 204 is "No", and the routine noves to step 208 where
the abnormality detection processi2§ is carried out. In other words, the
m cr ocarymed pfitee gamlleds dfith e irestriveton ¢o tumint on Xhgepeweirmedayhat t he
occurrence of an abnormality in the exterior unit 14 has forced the power
relay @2 to be 0 3 FEB 2004 20 . turned off regardl ess of the instruction
to turn on the power relay 102. In this way, when the conpressor 26 is

turned on or (g f 0y b NG AR o/t fr 020 PHRYI it dl boPKEERYOr Unit 14

bei ng turned on"or o onpressor 26 Is stoppe protection
0 equiprent in the exterior . unit 14, the staoppin f .the running the
conpr d5EPOBET TG 2kl @%tpéé’t"é‘aeaéﬁ g@é §ﬁ<(ﬁe’61é’rrt1§$}ﬁ 8433‘?}%F%1?15dpr ot ecting
means for turning off the power relay 102 and by detecting the electric
cur r eetn @aroffiga bleapshercompresserotb isndopied ferpapteotionsgbsequent |y, as
runni ng of the present enbodinent, prevention of cold air from being bl own
out deiguignhbatliaathegxteriol weitdédctheestopping ef hemcmnnimg of| ow chart
shown in Fig. 7. In the follow ng description, as shown in Fig. 8, when
the the compressor 26 can be detected easily and certainly by

providing protecting means for turning off the power relay 102

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.



tenperature of the heat exchanger 18 is rising, the stopped state of the
cross flowfan 44 is swtched to the running with faint w nd 5'1} gt @
tenperature Ti (for exanple, 25C). The running with faint wnd isE v@ éhed
to the running with a set air at a tenperature T2 (for exanple, 35C). On

t he ot her hand, when tenperature t, f the heat exchanger 18 is decreasing
in spite of The pisdddsthpapreseptbdt Bytthe fempeasseshdfivntite running with
the set air amount is switched to the running with faint wind at a

t enper r: L G ) h [.es % for exanpl e,
t:leT%‘c’.H ’f;lﬁ%-t% ﬁg&rdwﬁgﬁ; t gnttg%pg%ralggpghﬁogggsﬂﬁ‘ 5&#%%?0 ZT?ltzafor exanpl e,
2000, plowing is st ed. .FEB ,2004 21  .The processing represented by
the 11 ettt it alinfndRSReg 10 ip Satit AACOUREMEALE BS HhE conditioner 10
starts to operate after the air conditioner 10 is set to a heating node by
the rianieg of theeremedieccaninollan 30, 261d 4he PHRCEIVBESSIRS st ops  when
the running at the heating node is termnated. In the flow chart, the first

st ep, when giepulfitindehertheniesatinpeihede as teotmimagiednal for turning on the
power relay 102 is outputted so as to operate the conpressor 26, and when

- the power rghaphd@fow cHAYt tARVSEst SfeS! A€ stbPe3@DSIEleriRin &S

determ nation in step 300 is "Yes"), the routine noves to step 302 where
L1 SSUBBELE Ao b MBAITPE SIRIFE A el Seir g 4 e e
outputted so as to operate the compressor 26, and when the
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



Subsequently, in the steps 304 and 306, the tenperature t is conpared with
the predeterm ned tenperatures Tl and T2. As the tenperature T1 and the
tenperature T2 are set relatively high, the tenperature t ofl 8hEEBe2Rl)
exchanger 18 at the start of the heating is naturally |ower than the
tenperature T2 and is often | owerjsphan the tenperature Ti. In that case,

t he antswaperaturad dbtlkee fiewt evchangsteps 3 s notMesich dadhiehe routi ne
noves to step 308 where the fan notor 74 is kept stopped. On the other

hand, y418perBeuse Y BIf0ExCOed s theOfithpeyatuf®tldr, 8¢ aiswbetexterior unit
14 is running normally, the tenperature of the heat exchanger 18 is

incre , i: g€ t agils cUbRt@d 1) ] ihg cycle. Thus,
when fﬂ“ggé@fﬁéﬁﬁ%ﬁiﬁj’i éﬁpgetr% tgg)g fs“o tOt hylﬁeg gé(ﬁ‘g%gg?att&@does not reach
to the tenperature T2 but ee the t erature Ti, the answer to the
det er Wﬁ%ﬁ?‘%ﬁl?‘ﬂo&@psg?ﬁl?’i "o ,esbu?nﬁﬁeaﬁg’v\grnet B t%l@?‘é?m’ nation in
step 306 is "Yes", and the routine noves to step 310. In step 310, the

dri vi ng16f Inhetepad 10pttdre duiviipgsef the fsncmator nithasrsetha Stk anount of air
bl own by the cross flow fan 44 is faint wind (LL). Further, when the

t enpermtadireert tloht the dsaiuexofiaigdlokt yotise uproasdilewctadsi4 ie t enperature
T2 (the answers to the determnation in steps 304 and 306 are "No"), the

routi r‘i%iﬂﬁ‘éﬁ% pLptep 312 where the fan motor 74 is driven in such a
manner that t alr anount is, for exanple, the one set by the renpte

control swt CPhu%i’ier, 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



Thus, at the start of the heating, the fan notor 74 is stopped until the
tenperature t of the heat exchanger 18 reaches to the tenperature T1.
Then, the fan notor 74 is driven in such a nmanner that the 4 8 BbBudiléi s
faint wwnd (LL) while the tenperature t of the heat exchanger 18 is higher
than the tenperature Ti but not higher than the tenperature T2. It is not

unti | be SEIREL 4he Lyalithe fiealr BICHANGE! (AR, PiGREds the temperature

T2 th ai r<conditionrng w an—arr anoun y the renote control
switch 36 is started. On the other hand, when the air anount to be bl own

r eache@ &1RpgayRd aprt HY?T'PH‘eSF%ﬁﬁﬁE@ ﬁﬁ‘\?@%ertBo§ﬁ§p 314 where a

determ nation is made as to whether the power-on state of the O 3 FEB 2004
23  pohetermelregtio02in stemiht4iinedes’y, the reaitenersubyequentdy nai nt ai ned in
the power-on state (the answer to the determination in step 314 s Yes"),

t he r aulboves @Bﬁ?ﬂ@ﬁrﬁ whieriomes tempé ittt vhehe Hdwt erohangewre t of the
heat exchanger 8 is detected so that the tenperature t is conpared with

t he t ) ' i di t,
racr1) 65 GERE ST TRREAS Samplergtule (i R e "Tel 2y 102

2 Sl AR S 1 SPRR Bl Lot bhBociabie! 0. for
T3=T1) and T4. When the compressor 26 is turned off (the power
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



| ndependently, such as the control for detecting the approprisate__room
tenperature by the tenperature sensor 80. At this point, if loﬁ Ewéture
t is kept equal to or higher than the tenperature T3, the answer to the
determination in step 318 is "No", and the blowng with a set anmount of
air is continued. Contrary to thi SZfif the running of the conpressor 26 is

st oppeg Ay elr Ay F&RTs" S QA1 kA PhYS1EEF kRENERO e Ripéauret BAI @he UNit 14
t hough the mcroconputéer 62 of the interior unit 12 tries to turn on the

power el t at e C 28y, »t ri .ant stops
o eu PR fRe EFRIRTOS T Y SR ot Riq MALHARIAE T Phiea
the tenperature t of the heat exchanger. .18 goes d . Jhus, when the
t enper@OYES 0 $fen ﬁ@%‘é&er@%&}ﬁ{:@@tl gal T O?\(gﬂﬁefalnommtrhan t he
tenperature T3, the answer to the determnation in step 318 is "Yes". At
this podrs,sethion stiteh 6 mEEBePOhat the aghpurerni dstfaint agyal. to or hi gher

than the tenperature T4, the answer to the determnation in step 320 is

"No", and thgmr gthénerordiey ah el erhpepadide Wiehe hbat eachtamyal 18r equency of
the fan nmotor 74 is set in such a manner that the air anpunt is faint

w nd. Jksohla%n%gﬁztﬁ@%xtts%?rl?ﬁw ?4%1‘,(&5@8?@%1&62&?2 I%hel8 goes down

when tthe exterior unit 14 stops the runni ( onpressor 26 (the
o iR aRs Sk AR It €k Btk ¥2) Wén if'thd thedribP T 2 © 1 he
12 tries to 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.



continued, not only does the tenperature t of the heat exchan p
further but cold air is also blown out fromthe bl owut openi@?\g %éfoﬂﬂ]ghe

interior unit 12. Contrary to this, by running the cross flow fan 44 in
such a manner that the air amount blown therefromis restrained, not only
can the lowering of the tenperatureg of the heat exchanger 18 be

restrained buin gaiR whe, dillers @Rditenoperatire t bathehawdexelangeai r t hat
feels cold) can be prevented from being bl own out from the bl owout opening

50. mléPﬁ%?él?gf%d;f)ggﬁgﬁ?fahgirste?frpgééﬁﬁéea E%lglfpéﬂﬁufi%a‘@ha@i‘é)hanger 18 goes

down fur 'ower than t tenperature T4 in spite of

th ing with the restrai i Nt ., th h
det or AERBPRSIPIFTOS s 556118 Gol bIaRine Pesiie o THVEIStd St ep s24. The

step 324 stops the fan nmotor 74 and prevents cold air from being bl own out
from tprevsindientof oplehaiigfmon bemgbiopmoquisfrom thiesblgoukhen the
tenperature t of the heat exchanger 18 which had previously risen reaches a
t enpergperiimg 58t is ensurpdssvbhewhen the thegtérafuneht ofltdwi hgats st opped.
Therefore, prevention of cold air from being blown out fromthe bl owout

openi rgg;ucgg%ﬁgexeﬂguaﬁ 8\Blle Woeth & ReoppiRE dit tH € rzrfirighef hBat  exchanger 18

dr ops o the stopping of the runhing of the conpressor 26 wthout the

St oPPig Of o L0: SRTRERSSAL (Y Debp HIdEGE I heSEb RS BB T Ot ecting

neans.

directly 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



Further, when the fan notor 74 has been, the routine returns to step 300
where the sane processing is effected as at the start of t@a Eiﬁt zﬁ%f
Thus, when the running of the conpressor 26 is resuned, prevehtio cold
air frombeing blown out fromthe bl owout opening is ensured. O herw se,
cold air will be blown out as the gir anount to be blown is not

restraimeoddesont & (e 46¢ skt Yelsu W hpimeeatHae coldfairheilhast exchanger
18. The structure of the present inventionis not limted to the air

condi tyl 0 ' : : t i 3 i nvention
can be G T B B B R o, e o
applied to what is.called a separate type air conditiager ich is divided
into t%hf)ﬁlﬁ@‘?rbtr’ t&’rﬁjfergﬁ(?r?ﬁ‘é?eé@t @H%&GEFW%Wr}élr@oﬂgt%ﬁﬁ- Peed type air
conditioner which drives the conpressor at a constant speed. Further, any
t enpersAMecSBRAT BEITIGEYET Bhe ttemperaperaaildr andrthe temperadiee T4 that are
applied to the present 0 3 FEB 2004 26 enbodinent if they are set in such
a manrks naptbediffeaent setdperaitubesbl own out fromthe interior unit 12. In
addition, in the presen enbodi nent, the tenperature Ti and the tenperature

T3 are the gampeSefRRIAEYORe, YidcdiBnberiehalpieselit Alvehtion, enperature

T3 may be different tenperatures. As described above, according to the
Pr es ety bYEEES e 'cEASE | WaiRLLCS (AR oiF B ARE e ot AL 2
ex;cerior unit can be detected without fail with a simple structure
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.



exterior unit can be detected without fail with a sinple structure which
not only detects the electric current on the interior unit side when the
el ectric current is carried to the power relay but also |nteﬂ}apEEBtﬂm4
electric current carried to the power relay when the protecting neans is
run on t he exterior unit side. 0 3 B 2004 27 WHAT IS CLAIMED I S: 1. An

air WHEA’IW@ MEBOF .only constructs refrigerating cycle by utilizing
at least a cons spee(?type conpressor, a heat exchanger on the side of

users, pres re.redu devi.ce a he t exc the side of a heat
sourcelbut al 68 Fur?s fgg?ﬂrHQyF@EEOt ‘%H%g EF§%Pﬁ§r? gerating
cycle, by dividing said devices into an exterlor unit and an interior unit
so t hatyfle by utibwingat kenstra seatstantasneedt tyae EAEBIOPATG r unni ng of
said conpressor nmounted on said exterior unit is run by opening and

cl osi npeat exctontget opoilid sidle dfposers,r#lpaye ssouret wstl weirsaidévése eri or un
said interior unit conprising: conpressor control neans for carrying out

the opgm &gt éﬁ@h@x&%rn&m(ﬂhé@i&b %‘P’E AchtPRtcdputcard ahdiingsan electric
current to an exciting coil of said power relay; electric current

oo O O S T T RN, L O,
O ot il o LR B e

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,



said exterior unit conprising protecting neans for interrupting an

el ectric current passage to said exciting coil when it is deﬂegrﬁﬁ‘&cﬂﬁﬂhat
there is an abnornmality of the exterior wunit. 0 3 FEB 2004 28 A
controller for an air conditioner according to claimwherein said
protecting nmeans includes |oad detexgi ng neans for detecting a |oad of said

. 3. . iti ; ¢ laim 1,
whor oi el pr o R K A A b OAP LTSI ° Gt eor

e alr nperat ur'e detecting
means for detecti outside air te rature. .4 ontroller for an air
Cond { PO SRIIPFGtacaeg Bras TOReEP 0ad: de (5ot Foihdahs | nol udes
outside air tenperature detecting neans for detecting outside air
t enper &tedeeting a Aoagmir sRideeORTES[OKI r conditi oner according to claim2 or
wherein said | oad detecting neans detects whether the | oad of said

conpressor is an overload or not. 6. A controller for an air conditioner
according to claim3 or wherein said outside air tenperature detecting

means det ect s A yheirlerdfor@h diP@oudidioterdhécd RITAG @ HlAnyaNt down by a
predeterm ned value or nore during a heating. 7. A controller for an air

determ ned value or more during a heating. 7. A'controller for an a
that « Rag o GAE LRl FlSRime inPIRACH Srfilide AR iRncel bl — "

detecti,ng neans detects,the overl oad, of ,said conpressor.
detecting means for detecting outside air temper%ure.

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.



0 3 FEB 2004 29 A controller for an air conditioner according to claim
wherein said control circuit determnes that there is an abngrymal.i.t Uﬁ,{n
said exterior unit when said outside air tenperature det ectiﬁganﬁr@né
detects that the outside air tenperature went down by the predeterm ned
value or nore during the heating. #gcontroller for an air conditioner

accor dighg 10l BbflonNRSCAR Si2! hifd REdICalbI@g P LRElh g Means detects

whet her or ctric current 1S equa or ss t’han a

redeterm ned vaJue. 1Q. A controller for, a ir conditioner according to
P o GVAL{Ie, s Can dorireart eefammindroinahifiete SRAR thore 1o an o0

abnormality in said exterior unit when the electric current that said
el ect riabmanmaelity datsaidi exteriemnynit Wi saidputsidgur to or less than the
predet erm ned val ue. 03 FEB 2004 ABSTRACT OF THE DI SCLOSURE CONTROLLER

FOR Al Ref(patuobERtedhiry arcats detadid tleat theicutstidetadd, a determ nation
is nmade as to whether a power relay is run so as to keep a
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.



conpressor in a power-on state. Wien the power relay is in the power-on
state, the running current of the power relay is detected. Al this point,
if the current value does not reach to a predetermnined val uell 3 FFigs 2504

determ ned that the conpressor is stopped in an exterior unit for
protection. FIG 6 ' 30

ABSTRACT OF THE DISCLOSURE

CONTROLLER FOR ATIR CONDITIONER

When an air-conditioning is started, a determination is
made as to whether a power relay is run so as to keep a
compressor in a power-on state. When the power relay is in the
power-on state, the running current of the power relay is
defected. At this point, if the current value does not reach to a
predetermined value, it is determined that the compressor is

stopped in an exterior unit for protection.

FIG. 6



