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AIR CONDITIONING CONTROLLER FOR A
HYBRID CAR

BA( KUROUNIJ OI'IIL'NVL'N'IION

I I'ield of the Invention

Thc prcscnt invention rclatcs lo an air conditionin con-
troller v.hich controls an air conditioner for a vehicle More
parucularly, the present invention relates to an air conch-
tiomn ~ controller for a hybrid car which has an electnc
motor in addition to an engine serving as a power source for
motion of the vehicle

2. Description of thc Rclatcd Art

Usually, in air condiuoners of vehicles, when an evapo-
rator is sufficiently cooled and when the cooling load is low,
use of a compressor is refrained in order to save energy

In rect,nt years, a hybrid car having an clcctric motor
which generates dnving lorce through electncity m combi-
nanon with an engine which generates dmving force through
the combustion of fuel such as gasoline and the like has been
proposed Even when an engine is stopped, this hybrid car
can travel by driving an electric motor with electric power
supplied from battcrics. Further, batmries may bc char cd
beforchaml, or battcrics may bc charged by clcctric power
generated through the driving lorce Irom the engine while
traveling.

L'ven in the aforementioned air conditioner in a hybrid car,
a compressor must bc driven whcncvcr a vchiclc intemor
portion is air-conditioned For this reason, Japancsc Patent
Apphcahon Laid-Open (JP-A) No. 6-sg64S9 discloses that
when an engine has been slopped, il can be sfarled again by
operahn ~ lhe dmving switch of an air conihuoner sxi that a

compressor is driven by the driving force of the engine.
Thcrcforc, a motor for driving the compressor of an air ss

conditioner is unnecessary. Further, it bccomcs possible to
operate the air condiuoner wuhout mal ing use of dnvin ~

force generated from lhe electric motor or electric power
generated from batteries for operating, the electnc motor

In thc hybrid car, when thc vehicle stops, thc engine stops. so

Accordingly, an cnginc can bc prcvcnmd from bein run
unnecessarily in order lo improve tuel economy.

Ilowever, while the engine stops, if the operating sivitch
of an air conditioner is switched ON when the engine is off,
the cnginc starts up Morcovcr, if thc vchiclc stops travchn
with thc air conditioner in usc, lhc engine kccps on running.
As a result, wasteful consumption of fuel occurs.

In order to prevent such fuel wastage, a way of startmg an
engine in concert ivith the driving of a compressor has been
thought of Ilowever, an engine that keeps on starting up

n

when a vchiclc stops coulrl annoy passcngcrs.

SUMMARY OF THE INVENTION

In view of thc aforcmcntioncd, it is an object of the ss
present invention lo provide an air comhuomng controller
for a hybrid car in which the amount of fuel consumed
through the operation of an air conditioner can be reduced,
and fuel economy can be improved

The first aspect of the present invention is an air cond&-

tioning controller for a hybrid car, which is provided in the
hybrid car being cquippcd with an engine and an clcctric
motor aml having starting means lor starnng the engine in
response lo a "start engine*'emand, and which controls an
air conditioner lor air-conditioning a vehicle in(amor portion as
via a cooling cycle formed by a compressor and an
evaporator, composes temperature after evaporator detect-

ing sensor which detects lhe temperature of air cooled by the
evaporator, judging means which judges whether the tem-
perature after evaporator detected by the temperature after
evaporator detecting sensor is equal to or lnwer than a
prcdctcrmincd tcmpcraturc, and stopping means which stops
said "start cn ine" demand when thc tcmpcraturc after
evaporator detected by the temperature after evaporator
ilelecting sensor is ludged to be equal lo or lower than a
predetermined temperature.

In accordance with the first aspect of the present
invention, ivhen the vehicle stops, if the temperature after
the evaporator is equal to or lower than a prcdclcrmincd
tcmpcraturc, thc cnginc docs not start. Thc prcdclcrmincd
tcmpcraturc may bc a tcmpcraturc at which it can bc judged
that mimmum coohng capacny can be maintained without
ilnving a compressor. Accordingly, lhe amount of fuel
consumed for driving an engine can be reduced without
deterinrating cooling capacity of an air conditioner A pre-
dctcrniincd tcmpcraturc may bc thc tcmpcraturc ncedcd for
minimum cooling capacity or may bc thc higher of thc
tcmpcraturc nccdcd for minimum cooling capacity (a flrst
temperature) and lhe temperature of blowout air at the ume
when the aforementioned air-condiuoned air is blown into a

vehicle interior portion to regulate the temperature nf the
vehicle interior portion to a set temperature (a second
tcmpcraturc).

Further, as dcscribcd above, a "start cnginc'emand may
bc canceled cvcn when thc vchiclc is either in a traveling
stale or in a stopping state When lhe vehicle travels, the
temperature needed for minimum coohng capacuy is used as
a predetermined value. When the vehicle slops, the higher of
the temperature needed for minimum cooling capacity and
the temperature of bloivout air at the time when the afore-
mentioned air-conditioned air is bloivn into a vehicle interior
portion to sct thc tcmpcraturc of thc vehicle inmrior portion
to a sel temperature (the second temperature) may be used
as a predelermineri temperature.

In accordance with the lirst aspecl of the present
invention, when it has been judged by the judg,ing means
that the temperature after the evaporator exceeds a prede-
termined temperature, stopping of the "start engine** demand
by thc stopping means is cancclcd and a "start cnginc"
demand is outputtcd to the starting means

In this way, when the temperature after lhe evaporator
exceeds a predeterminetl temperature, lhe engine is started.
Accordingly, when lhe vehicle slops, sulflcienl cooling
capacity can be maintained

The lirsl aspect of the present invenuon is an air comh-
uoning controller for a hybmd car Iurther comprising detect-
ing means for detecting whether a vehicle is stopped,
wherein in a case in ivhich when it is detected by the
dctccting means that thc vehicle has bccn stopped, thc
operation of thc stopping means may bc prohibited.

In this way, when an engine is started in order to obtain
a cooling capacity vvhilc thc vchiclc is stopping, thc cnginc
is kept on starting up.

Accordin ly, annoyance caused to passcngcrs by thc
engine that keeps on starting up when thc vchiclc stops can
bc prcvcntcd.

Thc second aspect of thc present invention is an air
conditioning controller for a hybrid car, which is providcrl in
the hybrid car being equipped wnh an engine and an electric
molor and having starting means lor starling the engine in
response lo a "start engine'emand, anti which controls an
air conditioner for air-conditioning a vehicle interior portion
via a cooling cycle formed by a cnmpressor anil afi



evaporator, compnsin, a temperature after evaporator
detecting sensor which detects the temperature of air cooled
hy the evaporator, a vehicle interinr portion temperature
detecting sensor which detects the temperature nf the vehicle
interior portion, first judging mean which judges &vhc ther thc
difl'crcncc bctwccn thc tcmpcralurc of thc vchiclc intenor
pornon detected by the vehicle inlenor pornon lemperalure
deiecling sensor and a set temperature is greater than a

predetermined value, second judging means which judges
whether the temperature after the evapnrator detected hy the
temperature after evaporator detecting sensor is greater than
a prcdctcrmincd tcmpcraturc in a case in which Ihc result of
the judgment by thc first jurlging means is ncgativc, anti
stopping means which stops Ihe "start engine" demand in a

case in which the result of lhe tudgmenl by the seconal is
judging means is negative

In accordance with the second aspect of the present
invention, in a case in which the difference between the
tcmpcraturc of thc vchiclc interior portion and lhc sct
tcmpcraturc is equal to or lov cr than a prcdctcrmincd value &n

and thc tcmpcraturc after thc evaporator is equal to or Less
than a predetermined temperalure, namely, in a case in
which the dilference between the aloremenhoned tempera-
tures is equal tn or less than an nptimum temperature that
makes human beings feel comfortable, a "start engine**

demand is stoppcrl anti thc cnginc is nol started.
Accordingly, thc cnginc can bc started at minimum of
necessity. As a result, thc amount of fuel consumed for
dnving lhe engine can be reduced.

As descnbed above, a "start engine" demand can be
stoppert in both cases in which Ihe vehicle travels arnl stops.
It can be detected hy the detecting means whether the
vehicle has stopped. The detecting, means is the engine
control computer which rlrivcs thc cnginc or thc vehicle
spccd means which dctccts vchiclc spccd.

In accordance ivith thc second aspect of thc prcscnt
invention, in a case in which the diTference between the
temperature of the vehicle &uter&or pornon and the sel
temperature is more than a predetermined value or in which

snthe temperature after the evaporator is more than a prede-
termined temperature, stopping, of the "start engine'* demand
by thc stopping means is cancclcd and a "start cnginc'emand

is outputtcd to thc starting means.
Accordmgly, in a case in which Ihe difference between the

temperature of the vehicle &uter&or pornon and the sel
temperature Ls more than a preiletermined value or in a case
in which the temperature after evaporator is more than a
predetermined temperature, the engine is started As a result,
even when thc vchiclc stops, sufficient cooling capacny can,
be maintained.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic structural view of a hybrid car anti
an mr conrtilioner which are applied to a flrst embodiment of,-&
the present invennon.

FIG. Z is a flowchart showing a dnve demanil control
routine which starts when the air conditioner according to
the lirst embndiment is switched ON.

I'IG 3 is a flnwchart shnwing a drive demand control
routine which starts when an air conditioner according to a
second cmbodimcnt is switched ON.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A description of a hrst emhndiment of the present
embodiment &vill be given hereinafter. I'IG I shows a

schematic structural view of a hybrid car 1U which is applied
to the present first emhndiment

I'he hybrid car (vehicle) 10 has an engine 12 and an assist
mntor 14 as driving snurce for the vehicle tn travel The
rlnving forces of thc cnginc 12 anti thc assist motor 14 arc
outputtcd to a driving whccl 16 via a transmission (not
shown). Accorihngly, lhe hybnd car (vehicle) 1U travels. A
ilnving shaft IZA of Ihe engine 12 is connecled lo the ass&st

molor 14 anni a eneralor 20 via a planelary gear 18.
I'he generatnr 20 receives the driving force transmitted

frnm the engine 12 and thereby generates electric power
The electric power is directly supphed to the assist motor 14,
and via batteries which arc not shown. Further, thc assist
motor 14 is rotated and driven in accorrlancc with thc driving
of Ihe engine 12 by electnc power which is supplied from
the generator ZU anil by electnc power which w supplied via
batteries which are not shown 'I'he drive forces from the
engine 12 and the assist motor 14 are output to an output
shaft 22.

Thc cn~nc 12 and the assist motor 14 arc conncctcd Io an
engine ECU 24 and arc controlled by thc cnginc ECU 24 so
as to be driven. For cxamplc, the cnginc ECU 24 sets a target
torque and a tar et rotational lrequency on lhe basis of the
power to be output lo Ihe output shalt 22, and controls the
engine 12 and the assist motor 14 so as tn maintain the set
target tnrque and the set target rotational frequency

I'he hybrid car 10 has an air conditioner (which is referred
to an air conditioner 30) which is cquippcd with an air
conrlitioning controlkr 26 to which thc prcscnt invention is
applied. The air conditioner 3U has a cooling cycle including
a compressor 32, an evaporator 34, or Ihe hke. The com-
pressor 32 is connectert to a pulley 38 having an electro-
magnetic clutch 36 provided at a rotation shaft nf the pulley
38. I'he driving force is transmitted to the cnmpressor 32
from thc engine 12 via an cndlcss rlriving belt 40 which is
cntraincd around the pulley 38.

In the air conditioner 30, hy the compressor 32 tieing
rotated and driven, rcfrigcrant circulatcs in a cooling cycle
and thc evaporator 34 is cooled.

Thc evaporator 34 is provided within an air conditioning
rluct 42. A heater core 44 and an air mix damper 46 into
which thc cooled water is supplied from thc engine 12 arc
pri&vided wilhm the air coinlihoning duel 42.

Thc air conditioner 30 auctions vchiclc cxtcrnal air and
vchiclc interior air into thc air conditioning duct 42 by a
blower fan (not shown). The auctioned air is cooled by the
evaporator 34. The cooled air is parnally supplied into a

heater cnre 44 by the air mix damper 46. The air which has
bypassed the heater core 44 and the air which has passed
through thc heater core 44 and has bccn hcatcd arc mixed.
Thcreaftcr, thc mixed air is blown into thc vchiclc interior
portion as air conditioning wind

An air conditioner ECU 50 is provided al the air condi-
tionin controller 26 of thc air conrlitioncr 30. Atcmpcraturc
after evaporator sensor 5Z which detects Ihe temperature of
the air which has passed through lhe evaporator 34 (the
"temperature after evaporator ), and vanous sensors which
are not shown and detect environmental cnnditions such as
outside air, vehicle interior temperature, amount of solar
radiation, and thc like, arc conncctcd to thc air conditioner
ECU 50. Thc air conditioner ECU 50 controls thc air
conditioner 30 anni air-cond&nona the vehicle intenor
portion, on Ihe basis of. detected results by these sensors and
operating conditions such as seLI&ng temperature or the like
which is set hy passen ers nperating an operating panel (not
shown) provided as setting means



At this time, the air condiuoner ECU 50 sets the tem-
perature after evaporator nn the basis of environmental
conditions and operating conditions, anil controls the com-
pressor 32 such that the air, which has passed through the
evaporator 34, is at thc tcmpcraturc after evaporator When
blowout tcmpcraturc (a target blowout tcmpcraturc) is sct to
regulate the temperature ol. the vehicle intenor portron to a

scum ~ temperature, the air conihuoner ECU 5U controls the
air mix damper 46 so as to obtain the lilowout temperature

A conventionally known mechanism and control mcthorl
which arc used for a hybrid car as well as various vchiclcs
can be applied to a mechanism and a control method for
opumafly air-comliuoning the vehicle interior portion, and a

detailed descripuon thereof wifl be omiued.
Thc air conditioner ECU 50 is conncckd to the engine is

ECU 24. Thc air conrlitioncr ECU 50 switches ON the
electromagnetic clutch 36 in accordance with thc drivin of
the compressor 32 aml outputs a "start engine" signal ui the
engine ECU Z4.

30
When the engme E('U 24 receives a "start engine**

demand outputtcd from an apparatus such as thc air conCh-
tioncr ECU 50 or thc like while thc engine 12 is stopping,
the engine ECU 24 starts the engine 12. While the engine
ECU 24 is driving the engine 12 by receiving a "start
engine*'emand Irom an external apparatus, in a case in
which a 'start engine** demanrl is canceled or stopping of the
"start engine*'emand is outputted, the engine ECU 24 stops
the cny'nc 12.

The air comhuoner ECU 50 reads a traveling rate of the
vehicle 10, which is output from the engine ECU Z4 aml
judges ivhether the vehicle 10 is traveling or stopping
Namely, the engine E('U 24 serves as detecting means and
is conncctcd to thc air conditioner ECU 50. A vehicle spec(1
sensor or thc like may bc used as dctccting means. 33

As an operation of the present embodiment, an example
of a "start engine" demand lor the engine 12 outpuued from
the air conditioner E('U 50 will be explained hereinafter
with reference to a tlowchart which is shown in FIO. 2

As described above, v hcn thc air conditioner 30 is ao

instructed to operate by setung means (not shown), the air
comhtiomng of the vehicle intenor poruon is el(ected on the
basis of environmental conditinns anil setting conditions. At
this time, ivhen the compressor 32 must be driven, the air
conditioner ECU 50 outputs a "start cnginc" demand to the as

pn ine ECU 24 When thc vchiclc 10 stops, thc engine ECU
24 stops the cnginc 12 so as to save power cncrgy. When the
engine ECU Z4 receives a '*start engine" demaml from the
air condiuoner ECU 5U or the lil e, the engme ECU 24 starts
the engine 12. When a '*start engine'* demanrl is terminated
entirely, the engine E('U 24 stnps the engine 12

With rcfcrcnce to a flowchart in FIG. 2, a description of
a "start engine'emanrl outpuued Irom the air condiuoner
ECU 50 to the engine ECU 24 will be given hereinafter.

ss
This flmvchart executes the routine when the air cond&-

tioncr 30 is switched ON by an operation switch provirlcrl at
setting means (not shown), while it krminatcs the routine
when thc air conditioner 30 is switched OFF by the opera-
tional switch.

I'irst, in Step 100, after flag I'as lieen reset (1=0), the
routine is executed Next, in Step 102, it is judged whether
the vehick 10 is traveling. Namely, it is jud cd ivhcther a

spccd S outputtcd from thc cnginc ECU 24 equals to S=O.

When the vehicle 10 is traveling, because the speed equals ps

to S&0, the judgment is negative in Step 102, and the routine
goes to Step 104 In Step 104, the temperature after evapo-

ra(or Ta is compared with a predetermined temperature (a
first temperature) Tp 'I'he temperature needed for minimum
cooling capacity by the evaporator 34 is preset as 'I'p. It is
desirable that cooling performance at the minimum of
ncccssity can bc obtained by thc aforcmcntioncd tcmpcra-
turc T,. It is also dcsirablc that thc tcmpcrature T, sufhccs
that the ihflerences between humidities of blowout air are
not increased. The temperature Tp may be a vanable value
which decreases as cooling load increases

When the temperature after evaporator Tx is equal to or
lower than the temperature Tp (Tx~Tp), it is ludged that the
cooling capacity is reliably maintained 'I'he rnutine goes to
Step 106 where a 'start engme'* demand is nnt outputted,
and exits the flowchart.

When the temperature after evaporator 'I'„ is higher than
the temperature 'I'p (fc~'fp), it is judged that suflicient
coolin capacity is not maintained. Thc routine goes to Step
108 whcrc a "start engine" demand is cffi:etc(1 for the cnginc
ECU 24. Namely, a signal represenung a '*start engine"
ilemaml is output to the engine ECU 24. At the same ume,
the air condiuoner 50 switches ON the electromagnetic
clutch 36 so as to drive the compressor 32 due to the driving
force from the engine 12.

When the engine ECU 24 receives a "'start engine'emand

outputted from the air conditioner ECU 50, in a case
in which the engine 12 stops, the engine ECU 24 drives the
engine 12. Accordingly, thc driving force is transmitted from
the cn inc 12 to thc compressor 32 so that the tcmpcraturc
after evaporator Ta is ilecreased.

When thp vchiclc is stopping, thc judgment is afflrmativc
in Step 102, thc routine goes to Step 110. In Step 110, thc
aforementioned temperature Tp aml a target blowoui tem-
perature (a second temperature) T» are compared with each
other.

When the target blowout temperature T„r is equal to or
lower than the temperature Tp, the rouune goes to Step 112
where the temperature after evaporator I'x is compared with
the temperature I'p. When the temperature after evaporator
Tp is hi hpr than thc tcmperaturc T, (Tp&Tp), the routine
goes to Step 114 whcrc flag F is sct (F=l) Thcrcaftcr, a "start
engine'* demand is outputtcd to thc cnginc ECU 24 (Step
116). When the, vehicle 10 stops and the engine 12 stops, the
engine ECU 24 starts the en ine 12 in response to a "start
engine*'emand. Accordmgly, the compressor 32 is driven
anil the temperature after evaporator Tp is loivered

When the temperature after evaporator Tx is equal to or
less than the temperature Tp, it is judged that a coolifig
capacity by the evaporator 34 can be reliably maintained
Thc routine ops to Step 120.

When a target temperature T» is higher than the tem-
perature Tp, the routine goes from Step 110 to Step 118,
whcrc thc tcmpcrature after evaporator T„and a target
blowout tcmpcrature T» arc comparcrl with each other.

When the temperature after evaporator 'I'„ is higher than
the tar ct blowout tcmpcraturc T», it is judged that a
coolin capacity is not sulflcient. In Step 114, flag F is sct.
Thereafter, a "start engine'emand is outpuued by the
engine ECU 24 (Step 116).

In this ivay, only when the tcmpcraturc after evaporator
T is higher than the temperature set for obtainin ~ minimum
cooling capacity without driving the compressor 32, a "start
engine*'emand is outputted I'or this reason, unnecessary
starting up of the engine 12 ivhile the vehicle 10 is stopping
and wasteful fuel consumption can bc prcventcd.

When the temperature after evaporator Tp is equal to or
lower than the temperature which is set for obtaining mini-



mum coohng capacity w«hour dnving the compressor 32
(Step 112: 'fa — 'I'„, Step 118 'fs — 'fvm), it is judged that
minimum cooling capacity is maintainerl and the routine
goes to Step 120

In Step IZO, it is iud ed whether flag F is in a reset state.
Flag F is reset when Lhe vehicle 10 starts Lo travel. In other
words, when the engine 12 is started for the vehicle 10 to
travel, flag I is reset However, in a state in ivhich the
vehicle 10 stops, flag I is set when a "start engine** demand
for thc engine 12 is outputtcd to Lhc engine ECU 24

In Step IZO, it is judged whether a "start engine'emaml
ts outpuued after the vehicle 10 has stopped. When flag F is
in a reset state, the judgment is affirmativ in Step 120, and
the routine goes to Step 122, where a "start engine** demand
is not outputtcd, anil thc routine exits thc flowchart, In this
state, thc engine 12 is stopped liy a demand (stoppin of the
"start cnginc'lcmand) from thc air conditioner ECU 50.

A state in which tlag F is set is a state in which a "start
engine'* demand has already been outputted and the engine
12 has already started At this time, the jurlgment is negative
in Step 120, anil thc routine goes to Step 116 whcrc a "start
cn ine" demand is outputtcd. AL least, thc stak in which the
engine 12 is started by stopping of "start engine" demanrl by
the;nr conrhtioner ECU 50 should be maintamed.

Thus, after the vehicle 10 has stopped, once the engme 12
is started, it is rlcsirablc not to start thc cnginc 12 uselessly.
When thc vchiclc stops and thc engine 12 also stops, it is
estimated that noise may bc caused at a low lcvcl. In this
state, the engine 12 which keeps on starting up when the
vehicle 10 stops could annoy passengers. However, in
accordance ivith the present embodiment, the aforemen-
tinned annoyance causing to passengers can be prevented

Further, while thc vchiclc 10 is stoppin, when thc engine
12 keeps on starting up, alter the time iluring which the
engine 12 which keeps on starting up does not seem to annoy
passengers has passed (Ior example, between a few minutes
and about ten minutes), flag I'an be reset Accordingly, it

is judged whether cooling capacity is maintained When the
cooling capacity is maintaincrl, thc routine goes to Step 122
whcrc thc engine 12 can bc stopped.

Next, a descnpnon of a second embodiment of the present
invention will be given hereinafter. 'I'he present second
embodiment is structured in the same manner as the hrst
embodiment, and a description thcrcof will bc omitted

Next, with reference to a flowchart shown in FIG. 3, a

"start engine'emand Ior the engine 12 to the en one ECU
24 by the air conditioner E('U 50 will lie explained

The routine m this flowchart is executed/ter«i inated due to
ON Ol1 operation of the air conrlitioner 30 which is oper-
ated by an operation sivitch provided at setting means (not
shown).

In Step 200 of FIG. 3, it is judged whcthcr thc vehicle 10
ts traveling. Namely, it is tudged whether a vehicle speed S
outpuued from the engine ECU 24 ts equal to 0 (S=O).

In a traveling state of the vehicle 10, a vehicle speed S
outputted from the engme E('U 24 is not equal to 0 (Svfl)
Accordingly, the judgment is negative in Step 200, and the
routine proceeds to Step 202.

In Step 202, it is jurlgcrl whether the dift'crcncc between
the tcmpcraturc of thc vchiclc interior portion Ta and a
scum ~ temperature Ts is more than a predetermined tem-
perature A'. In a case in which the dilference between the
temperature of the vehicle inta«or poruon Ta and a sabin ~

temperature fs is equal to or less than a predetermined
temperature A', the routine goes to Step 204 where a "start

engine'emand is not outpu«ed to the engine ECU 24, and
exits this flowchart.

In a case in which the difference between the temperature
of the vehicle interior portion Ta and a setting temperature
Ta is more than a predetermined temperature A', Lhe rouune
goes to Step 206 where a "start en nne'* demand is outpuued
to the cn ine ECU 24.

In a stopping state of. the vehicle 10, the tudgment is
alhrmative in Step ZOO and the routine goes Lo Step 208. In

i it Step 208, it is judged whether thc diffcrcncc bctwccn thc
tcmpcraturc of thc vchick interior portion Tn and a setting
temperature I'i is more than a predetermined temperatureA'n a case in which the difference between the tempera-
ture of. Lhe vehicle intenor portion Tn and a setun ~ tempera-
ture Ts is more than a predetermined temperauire A', it isis judged that sufflcicnt cooling capacity is not maintained. Thc
routine goes to Step 214 v.herc a "start engine" demanrl is
outputted to the engine ECU 24

In a case in which Lhe difference between the temperature
of the vehicle interior portion Ta and a setun ~ temperature
Ta is equal to or leaver than a predetermined temperature A',
in Step 210, it is judged whether the temperature after
evaporator Tc is more than a predetermined temperatureB'n

a case in which the temperature after evaporator Tw is
more than a predetermined temperature 0', it can be deter-
mined that the tcmpcraturc is morc than a maximum value
of a ran e of thc tempi,raturc at which a human being usually
fi:cl comfortable. In this case, it is jurlgcrl that sufflcicnt
cooling capacity is not maintained. The rounne goes to Step
214

In a case in which the temperature after evaporator Ts is
less than or equal to a predetermined temperature B', it can
be judged that sulhcient cooling capacity is maintamed
through the evaporator 324 I'he routine proceeds to Step
2 12 and exits the flowchart ivithout outputting a signal of a
"start cn ine" dcmaml.

In a case in which the difference between the temperature
of the vehicle interior portion 'fa and the setting temperature
T, is equal to or lower than a prcdctcrmincd tcmpcraturcA'p
and the temper aturc after evaporator Ta is equal to or lower
than the predetermined temperature B', a '*start engine 'lemamlis not outpuued. The engine 12 can be started at the
minimum of necessity Accordingly, the amount of fuel
consumed can Iie reduced.

The aloremennoned Iirst and second embodiments show
an example of the present mvention, anil the structures of a

hybrid car and an air conditioner according, to the present
invention are not limited to those embodiments 'I'he present
invention is applicablc to an air conrlitioning controller

sc provided in a hybrid car which has vanous structures and
can drive the engine at a maximum efficienc by using an
assist mtitor.

What is claimed is
I An air conditioning controller for a by(arid car, which

is provided in the hybrid car heing equipped ivith an engine
and an ckctric motor aml having starting means for starting
the engine in rcsponsc to a "start cnginc" rlcmand, and which
controls an air conditioner Ior air-conditionin ~ a vehicle
interior pornon via a cooling cycle formed by a compressor
anil an evaporator, comprising

temperature after evaporator detecting sensor which
detects Lhe temperature of air cooled by said evapora-
tor;

juilging means which judges whether the temperature
ss alter saiil evaporator detected by sa«l temperature after

evaporator detecting sensor is equal to or lower than a
predetermined temperature; and



stopping means which stops said "start engrne" demaml
when the temperature alter said evaporauir cletected by
said tcmpcraturc after evaporator dctccting sensor is
jucl ecl to be equal to or lower than a predetermined
temperature.

2. An air condiuonin ~ controller for a hybnd car accorcl-
ing to claim 1, wherein in a case in ivhich the temperature
after evaporator detected by said temperature after evapo-
rator detecting sensor is equal to or hi hcr than a prcdcter-
mincd tcmpcraturc, said starting means outputs an "start
engine*'emand.

3. An air condiuonin ~ controller for a hybnd car accorcl-
ing to claim 1, wherein said predetermined temperature is a

temperature at which it can be judged that minimum cooling
capacity can be mamtained without driving the compressor

4. An air conditioning controller for a hybricl car accord-
in to claim 3, ivhcrcin said prcdctcrmincd tcmpcraturc is
the hi her of the temperature needed lor minimum coohn ~

capacity and the temperature of the blowout air at the ume
when the air-condiuoned air w blown into the vehicle
interior portion so that the temperature of the vehicle mtenor
portion is kept at a set temperature

5. An air conditioning controller for a hybricl car accord-
in to claim 1, ivhcrcin said judging means is structured by
lirst luclging means which judges the higher of the tempera-
ture needed for minimum cooling capacity aml the tempera-
ture of the blowout air at the ume when the air-conchuoned
air is blown mto the vehicle interior portion so that the
temperature of the vehicle interior portion is kept at a set
tempcraturc; encl second judging means which judges
whcthcr said dctcctcd tcmpcraturc after said evaporator is
equal to or lower than the temperature which has been
judged to be higher by said lirst jud un ~ means.

6. An air condiuonin ~ controller for a hybnd car accorcl-
ing to claim 1, wherein said precletermined temperature is a
value ivhich decreases as the cooling, load increases

7. An air conditioning controller for a hybricl car accord-
in to claim 1, whcrcin said starting means is an engine
control computer for driving the engine.

8. An air condiuonin ~ controller for a hybnd car accorcl-
ing to claim 1, wherein when u has been luclgecl by said
judging means that said temperature after said evaporator
exceeds a predetermined temperature, stopping of said "start
cn ine" demand by said stopping means is cancclcd ancl a
"start cnginc'lcmand is given to said starting means.

9. An air conditioning controller for a hybricl car accord-
ing to claim 8, iurther composing.

detecting means for clctccting whcthcr a vehicle has
stopped or not,
wherein in a case in which it has been detected by said

detecting means that the vehicle has snipped, the
operation of said stopping means is prohibited.

10. An air conditioning controller for a hybrid car accord-
in to claim 9, wherein said stopping means can bc sct to
opcratc when said cnginc kccps on driving for a prcdctcr-
mined penocl of ume.

11. An air condiuomng controller lor a hybricl car accorcl-
ing to claim 9, wherein said detecting means is an engine
control computer which drives the engine, or a vehicle speed
means which detects vehicle speecl

12. An air conditioning controller for a hybrid car accord-
in to claim 10, whcrcin said detecting means is thc engine
control computer or the vehicle speed means.

13. An air condiuoning controller for a hybnd car, winch
ts provided m the hybrid car being equipped wnh an engine
and an electric motor and having an engine control computer
for startin the engine in response to a "start engine**
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is

clemaml, and which has a computer for an air comhuoner
which controls an air comhuoner for air-conditioning a

vchiclc interior portion via a cooling cycle formed by a
compressor ancl an evaporator, comprising

temperature after evaporator detecting sensor which
detects the temperature of air cooled by said evapora-
tof;

said computer for an air comb«oner juclges whether the
temperature after said evaporator cletected by said
tcmpcrature after evaporator clctccting sensor is equal
to or lower than a prcdctcrmincd tcmpcrature and stops
thc "start cnginc'emand ivhcn thc temperature after
saicl evaporator detected by said temperature after
evaporator detecting sensor is ludged to be equal to or
lower than a predetermined temperature.

14. An air conditioning controller for a hyiirid car accord-
ing to claim 13, wherein in a case in which the temperature
after evaporator dctcctcd by said tcmpcraturc after evapo-
rator detcctin sensor is equal to or higher than a prcdctcr-

zp mined temperature, said starun ~ means outputs an "start
engine'emaml.

15. An air conditioning controller for a hyiirid car accord-
ing to claim 13, ivherein said predetermined temperature is
a temperature at which it can be juclgecl that minimum

., coolin capacity can bc maintained without driving a com-
pressor.

16. An air conditiomng controller lor a hybr«l car accord-
ing to claim 15, wherem said predetermined temperature is
the higher of the temperature needed for minimum cooling

ici capacity and the temperature of the blowout air at the time
when the air-conditioned air is blown into the vehicle
interior portion so that thc tcmpcraturc of thc vehicle interior
portion is kept at a sct tcmpcraturc.

17. An air conditiomng controller lor a hybr«l car accord-
ing to claim 16, wherein said computer for an air comhuoner
juciges the higher of the temperature needecl for minimum
cooling capacity and the temperature of the blowout air at
the time when the air-conditioned air is blown into the
vchiclc interior portion so that thc tcmpcraturc of thc vchiclc

ap interior portion is kept at a sct tcmpcrature and juclgcs
whether «arel detected temperature after said evaporator is
equal to or lower than the temperature which has been
juciged to be higher by the juclgment, ancl thereby judges
whether the temperature after said evaporator detected by
said temperature after evaporator detecting sensor is equal to
or lower than a prcdctcrmincd tcmpcraturc.

18. An air conditioning controller for a hylirid car accord-
ing to claim 15, wherein said predetermined temperature has
a temperature v, hich decreases as the cooling load increases.

19. An air condinoning controller for a hybrid car, which
is provided in the hybrid car heing equipped ivith an engine
anci an electric motor and having starting means for starting
the engine in rcsponsc to a "start cnginc" clcmand, and which
controls an air conditioner for air-conditioning a vchiclc
interior pornon via a cooling cycle formed by a compressor
and an evaporator, comprising.

a temperature after evaporator dctccting sensor which
detects the temperature of air cooled by said evapora-
tor,

ap a vchiclc interior portion tcmpcraturc detecting sensor
which detects the temperature of the vehicle intenor
portion,

lirst iudging mean which iudges whether the difference
between the temperature of the vehicle intenor portion

ps detected by said vehicle interior portion temperature
detecting sensor and a set temperature is greater than a
predetermined value,
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secoml judging means which ludges whether lhe tempera-

ture after said evaporator detected by said temperature
after evaporator detecting, sensor is greater than a
predetermined temperature in a case in which the result
of thc judgment by said hrst judging means is ne ativc,
and

slopping means which stops said *'start engine'emanrl in
a case in ivhich the result of the judgment by said
second judging means is negative

20. An air conditioning controller for a hybrid car accord-
in to claim 19, whcrcin said starling means is an engine
control computer which dnves the engine.

12
21. An air conditiomng controller lor a hybr«l car accord-

ing to claim 19, whcrcin, when thc result ot'he judgment by
saul lirsl jurlging means is atytrmative, and the result ol'he
judgment by said scconrl judging means is affirmative,
stopping of said "start engine*'emand liy said stopping
means is canceled and a "start cnginc" demand is given to
sairl starting means.

22. An air conditioning controller for a hylirid car accord-
ing to claim 21, wherein said detecting means is the engine
conlrol computer which doves the engine or the vehicle
speetl means v,hich detects vehicle speed.
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