" Al R- CONDI TI ONI NG CONTROL SYSTEM Field of the Invention 5The present
invention relates to an air-conditioning control system Background of the
I nvention 10In a house, there is available an air-conditioning control
systemthat turns off air conditioning devices such as an air conditioner
to seek energy saving when a dweller is absent wwthin a home or turns on
the air conditioner pursuant to a command froma cellular phone to nmaintain
the 15 hone as a confortable space before the dwell er cones back hone
(see, e.g., Japanese Patent Application Publication No. 2008-138902).

The conventional air-conditioning control systemessentially controls hone
appliances, and there has _ 20 disclosed no systemthat can effectively use
natural energy such as an %EﬁﬁQQNDQQIPNFHGpF8§F%%LaS%%%W%rtable i ndoor space
to a home-comng fam |y nmenber while seeking energy saving. In sone
cases, a dweller is absent within a hone for a short tine period, e.g.,

about two or three hours. In other
Field of the Invention

5 The present invention relates to an air-conditioning

control system.

Background of the Invention

10 In a house, there 1is available an air—éonditioning
control system that turns off air conditioning devices such
as an air conditioner to seek energy saving when a dweller
is absent within a home or turns on the air conditioner
pursuaﬁt to a command from a cellular phone to maintain the

15 home as a comfortable space before the dweller comes back
home (see, e.g., Japanese Patent Application Publication No.
2008-138902) .

-The conventional air-conditioning control system
essentially controls home appliances, and there has

20 disclosed no system that can effectively. use natural energy
such as an ambient air to provide a comfortable indoor space
to a home-coming family member while seeking energy saving.

In some cases, a dweller is absent within a home for a
short time period, e.g., about two or three hours. In other

25 cases, a dweller does not exist within a home for a long
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25cases, a dweller does not exist within a hone for a long *GOM2* tine
period, e.g., about two or three days. In the event that natural energy is
used to provide a confortable indoor space to a hone-coning famly nenber
whi |l e saving energy, an air conditioner needs to be differently controlled
depending 5 on the |l ength of absence tinme period. However, the conventional
air-conditioning control systemrenains silent on this point. Sunmary of
the Invention 10 In view of the above, the present invention

provi des an air-conditioning control system capable of providing a
confortabl e i ndoor space to a hone-coning fam |y nmenber while using natura
energy to seelneneemicdave ng. . 18PeucevpdaicEhyieeh daysaspdat Bie t fieepf esent

i nventi on, N g ,
that natural energy is used to provide a comfortable indoor

space to a home-coming family member while saving energy, an
air conditioner needs to be differently controlled depending
5 on the 1length of absence time period. However, the
conventional air-conditioning control system remains silent

on this point.

Summary of the Invention

10
In view of the above, the present invention provides
an air-conditioning control system capable of providing a
comfortable indoor space to a home-coming family member
while using natural energy to seek energy saving.

15 In accordance with an aspect of the present invention,
there is provided an air-conditioning control syétem
including a 'veﬁtilating device for performing wventilation
between an indoor space and an outdoor space; an absence
detecting unit for detecting absence of a human within the

20 indoor space; and an air conditioning controller adapted to
operate, when the absence of the human is detected by the
absence detecting unit, the wventilating device during at
least a part of an absence period to control a thermal
environment within the indoor space. |

25 The system may further include an air conditioning

device for cooling or heating the indoor . space. The air



"there is provided an air-conditioning control systemincluding a
ventilating device for performng ventilation between an indoor space and
an outdoor space; an absence detecting unit for detecting absence of a
human within the 20 i ndoor space; and an air conditioning controller
adapted to operate, when the absence of the human is detected by the
absence detecting unit, the ventilating device during at |least a part of an
absence period to control a thermal environment within the indoor space.
25The system may further include an air conditioning device for cooling or
heating the indoor space. The air conditioning controller may be adapted
to operate, et timnizgsaensroflehemhinka Bdageedctedobgrabe, ablkemciehe
detecting unit, the ventjilating device during at |east a part of the
absence per i ¥FEEh PhathewheRaBperatdsiGatrd % Breonbfercni AGCBEVIRE next

time, the thermal enviro nt. wi thin.the indoor space i.s controlled .in such
a way as to g%%%(c eg%e p%%\% p}'slc‘—’lotnlsn L?n‘p Son eofdutrhlé1 gaia?C ?oer?dsltt ik anjfgt d%@i t(_':l'é?
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space to a home-coning fam |y nenber 10while using hatural” energy to seek
ener gy Savi ngenditioninbhe dabsescendet ectimg, unite Mhdimaadaphedrbomenthen

t he absence of the human is detected by the absence detecting unit, nake
det er mi nat i oWl ihiet hiee t hededs eprecpei Fogdonsrallehgipesiuel equaly tas ofo

| onger than a predetermined tinme 15 perjiod or a short period shorter than
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dependi ng on whet her 't he absence~perio short
peri od. comfortable indoor space to a home-coming family member
10 while using natural energy to seek energy saving.

The absence detecting unit may be adapted to, when the
absence of the human is detected by the absence detecting
unit, make determination whether the absence period is a
long period equal to or longer than a predetermined time

15 period or a short period shorter than the predetermined time
period, and the air conditioning controller is adapted to
control the ventilating device in different control patterns
depending on whether the absence period is the long period
or the short period.

20 With this configuration, the air conditioning control
throughout the absence period can be adaptively performed
depending on whether the absence period is the long period
or the short period.

The absence detecting unit may determine whether the

25 absence period is the long period or the short period by

comparing the length of the absence period with a threshold,



" 20Wth this configuration, the air conditioning control throughout the
absence period can be adaptively perfornmed dependi ng on whether the absence
period is the long period or the short period. The absence
detecting unit may determ ne whet her the 25absence period is the | ong
period or the short period by conparing the Iength of the absence period
with a threshold, and the threshold may be varied with at | east one of
year, nonth, day and hour at which the determ nation is nade. Wth
this configuration, it is possible to set the threshold in accordance with
the life pattern of fam |y 5Snenbers which varies depending on the seasons
and the tineapénehe threshoike whsdieevaletedt Vi unt t 1east derer of ngs@het her

t he absence period js the | on eriod or the_short period, by estimating an
end tine of ?EF%mé%ﬁ&é“ﬁePPBg,QE 3

th%ﬁ% %ﬁg determination is’made.

With this configuration, it 1is possible to set the

threshold in accordance with the 1life pattern of family
5 members which varies depending on the seasons and the time
zone.

The absence detecting unit may determine whether the
absence period is the long pericd or the short period by
estimating an end time of the absence period, and the air

10 conditioning controller may be adapted to continuously
operate'the ventilating device throughout the absence period
if the absence period is the short period, and start an
operation of the ventilating device a specified time earlier
than the end time of the absence period if the absence

15 period is the long period.

With this configuration, 1f the absence period is the
long _period, the wventilating device 1s not operated
throughout the entire absence period but is operated for a
minimum period immediately before a family membér comes home.

20 This ﬁakes it possible to prevent an unnecessary power
consumption through the absence period and to effectively
perform the control of the thermal environment within the
home using the ventilating device.

The system may further include a photovoltaic power

25 generating device for generating electric power by using

sunlight to supply the -electric power to the air



" 10 conditioning controller my be adapted to continuously operate the
ventil ating device throughout the absence period if the absence period is
the short period, and start an operation of the ventilating device a
specified tinme earlier than the end tinme of the absence period if the
absence 15period is the |ong period. Wth this configuration, if the
absence period is the long period, the ventilating device is not operated

t hroughout the entire absence period but is operated for a m ni num peri od

i mredi ately before a fam |y nmenber comes hone. 20 This nakes it possible to
prevent an unnecessary power consunption through the absence period and to
effectively perflorhonirg cdaviot @md hehe heentlilaning odeentewi t Hite t Aerhone

usi ng the ventil ating device. The system may further include a
phot ovol t ai cCPBAEF L I5heFARFFRL tRvi BaY f BF @é%‘@rt&fii i ePREFGT Peerliby
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ventil ating @everatingpederiied tiie eadhdbr tHean ohe gmeateme dfharhe a

absence period regard] ess of the nggnitude of the electric power
10gener at ed BYSEReSHHAS oV 2 aie pBREr peretst it desiieelating deyige tais

configurationyohf-1he ghgctrd G pauer genergted by [he phot ovol taic power
generating device 1S equa% to or gregggg tﬁan a preae?efh1nedava i, T he
air condi tiopepgodevieg8randsiherverid | ahRg- 8y 68 Atk OREEAL Lt power

10 generated by the photovoltaic power generating device.

Wwith this configuration, if the electric power
generated by the photovoltaic power generating device is
equal to or greater than a predetermiﬁed value, the air
conditioning device and the ventilating device are operated

15 to control the thermal environment within the home
beforehand in such a way as to make the home comfortable.
This makes it possible to more effectively operate the
ventilating device immediately before a family member comes
home.

20 The system may further include a photovoltaic power
generating device for generating electric power by using
sunlight to supply the -electric power to the air

.conditioning device and the ventilating device; a battery
for storing the electric power generated by the photovoltaic

25 power generating device and supplying the electric power to

the air conditioning device and the ventilating device; and



15 to control the thermal environnent within the honme beforehand in such a
way as to make the hone confortable. This nakes it possible to nore
effectively operate the ventilating device imediately before a famly

- menber comes hone. 20The system nmay further include a photovoltaic power
generating device for generating electric power by using sunlight to supply
the electric power to the air conditioning device and the ventilating
device; a battery for storing the electric power generated by the

phot ovol tai ¢ 25power generating device and supplying the electric power to
the air conditioning device and the ventilating device; and a reverse
power flow caenteykrani Power ridwer sentralpplyithgtehereversely popeiying
gener at ed by theﬁgpotovoltalc power generating device to a_conmercial power

supply syst ebi€ qragonHPW?6n|$ﬁP§RﬁHQQM P¥r HRS R PYSLéd1ito BO¥EY ol |
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case of the long-term absence
electric power to the battery.

10 With this configuration, the DC power generated by the
photovoltaic power generating device is charged to the
battery throughout the absence period. However, 1f the
absence period 1s the 1long period, the power 1loss 1is
increased due to the discharge of the battery. In this case,

15 the DC power generated by the photovoltaic power generating
device 1is reversely supplied and sold to other consumers,
whereby the generated power can be effectively used in case
of the long-term absence.

The absence detecting unit may estimate an end time of

20 the absence period and make determination whether the
absence period is a short period shorter than a first
predetermined time period, a first long period equal to or
longer than the first predetermined time period but shorter
than a second predetermined time period, or a second long

25 period longer than the sécond predetermined time period, and

the air <conditioning <controller may be adapted to



" The- absence detecting unit nmay estimate an end tine of 20 the absence

peri od and nmake determ nati on whether the absence period is a short period
shorter than a first predetermned tinme period, a first |ong period equal
to or longer than the first predetermned tinme period but shorter than a
second predetermned tinme period, or a second |ong 25period | onger than the
second predetermned tine period, and the air conditioning controller may
be adapted to continuously operate the ventilating device throughout the
absence period if the absence period is the short period, to start an
operation of the ventilating device a specified tine earlier than the end
time of the aprehreoywsly odbéefatchetlBe ubBehtetbeg i device t hbrougheout ohle
period or the second | ong period, and contro|l the reverse power fl ow
control unitaP8eReR RIS didpihy PRESBFRCPETEODOVE e fdate@eby Ofneto
photovoltaicsggwgrageneratin ndqyécghto th iﬁgnnerci |._.power suggL¥ig¥sten1
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period is the;seconeh {ONIME! I end timd IJF theS 4RBMLLAULALEBA, 1 Et the
possible to nore carefully performthe reverse power flow control and the
control of thaeseerdipatiod devike fhretighond pheiabsencehpesktodndlbdsg
stated above, the present invention is capable of providing a confortable
i ndoor Spacepggigdhoﬂgdcggmt@pxahh¢yreverse power flow control unit to

reversely supply the electric power generated by the
photovoltaic power generating device to the commercial power
supply system instead of supplying the electric power to the
10 battery if the absence period is the second long period.
With this configuration, it 1is possible to more
carefully perform the reverse power flow control and the
control of the ventilating device throughout the absence
period.
15 As stated above, the present invention is capable of
providing a comfortable indoor space to a home-coming family

member while using natural energy to seek energy saving.

Brief Desgcription of the Drawings’

20
The objects and features of the present invention will
become apparent from the following description of
embodiments, given in conjunction with the accompanying
drawings, in which:
25 Fig. 1 shows the configuration of an air-conditioning

control system in accordance with first and second



" menber while using natural energy to seek energy saving. Brief Description
of the Drawi ngs 20 The objects and features of the present invention
wi |l becone apparent fromthe follow ng description of enbodi nents, given
in conjunction with the acconpanying drawi ngs, in which: 25Fig. 1 shows the
configuration of an air-conditioning control systemin accordance with
first and second enbodinents. Fig. 2 shows the configuration of an
air-conditioning control systemin accordance with a third enbodi nent. Fig.
3 shows the configuration of an air-conditioning

embodiments.

Fig. 2 shows the configuration of an air-conditioning
control system in accordance with a third embodiment.

Fig. 3 shows the configuration of an air-conditioning

5 control system in accordance with a fourth embodiment.

Detailed Description of the Embodiments

Embodiments of the present invention will now be
10 described in detail with reference to the accompanying
drawings which forms a part of the subject specification.
Identical or similar components throughout the drawings will
be designated by like reference symbols and will not be
described repeatedly.
15 (First Embodiment)

Fig. 1 shows the configuration of an air-conditioning
control system for houses in accordance with the present
embodiment. The air-conditioning control system includes an
air conditioning controller 1 for performing an air

20 conditioning control within a home; an air conditioning
device 2 having an air conditioner and designed to cool or
heat the home; a wventilating device 3 for performing
ventilation between the home and the outside; a human sensor
4 for detecting a human existing within the home; a setting

25 unit 5 operated by a family member; a temperature sensor 6

for measuring a temperature within the home; a photovoltaic



" 5control systemin accordance with a fourth enbodi nent. Detail ed
Description of the Enbodi nents Enbodi nents of the present invention wll
now be 10 described in detail with reference to the acconpanyi ng draw ngs
which forns a part of the subject specification. Identical or simlar
conponents throughout the drawings wll be designated by |like reference
synbols and will not be described repeatedly. 15(First Enbodi nent)

Fig. 1 shows the configuration of an air-conditioning control systemfor
houses in accordance with the present enbodi nment. The air-conditioning
control systemincludes an air conditioning controller 1 for perform ng an
air 20 condbeveni agnevatind devhin A Romegdeamraringondi pﬂ@nthCdevwee 2
havi ng an air_ conditioner and_desi gned tg?cool or heat the hone

ventilating WU cEUBLEBRT peft HANERGYvENt Tt FEA BT wekH FEECEBH% Bﬁﬂthe
id t
out si de; ggﬁg %%g?g§%dt%gr%ﬁ$%§¥§legica @W@@1iggé§gkgggrdgvkge ge g or

settlng 25un era sensor

measuring a Leppeyatdirendd dhidedihe hanm R pJHet%vlql i1 tReWehgOBREL aLI Ng
device 7 for generating an electri¢c power with sunlight; a at?ery 8 for

storing 3 he el ecdrtlce povwerilgeriewatietiby Bhea@@oéowﬁdﬁaﬂdrqmmmamogeeefafing
device 7 and supplflng the electric power to the air conditioning device
accumulating heat using the electric power generated by the
photovoltaic power generating device 7.
The air conditioning controller 1 includes an absence
detecting unit la serving as an absence detecting unit for
10 detecting the absence of a human within the home, the human
sensor 4 and the setting unit 5 being connected to the
absence detecting unit 1la; a control pattern determining
unit 1b for determining operation control patterns of the
air conditioning device 2 and the ventilating device 3, the
15 temperature sensor 6 being connected to the control pattern
determining unit 1b; and a control signal transmitting unit
lc for transmitting control signals to the air conditioning
device 2 and the wventilating device 3 pursuant to the
control patterns determined by the control pattern
20 determining unit 1b.
Description will now be made on the cooling operation
in summer by way of example.
First, 1f a human exists within the home, the human
sensor 4 transmits a human sensing signal to the air

25 conditioning controller 1. In response to the human sensing

signal, the absence detecting wunit 1la of the air



"5 2 and the ventilating device 3; and a heat accunulator 9 for accunul ating
heat using the electric power generated by the photovol taic power

generating device 7. The air conditioning controller 1 includes an

absence detecting unit |a serving as an absence detecting unit for 10

detecting the absence of a human within the hone,

the setting unit 5 being connected to the absence detecting unit la; a
control pattern determining unit Ib for determ ning operation control

patterns of the air conditioning device 2 and the ventilating device 3,

t he human sensor 4 and

t he

15 tenperature sensor 6 being connected to the control pattern determ ning
unit |b; andc@rEEmaingsi gaatregsnitt tdsiEuniines| cthay ar aHgwn t PK¥§SEdnt r ol
signals to the ajr %gnditioninggdevice 2 and the ventilating device 3

pursuant to YhE™dbn

20det erm ni ng_unit, 1h. ..o
operation in sumrer by way of exanple.

within the hogestdie: hyiGRa BENSRE 4cnt@B3NMdat t@ ritl Nt SRNsing
air 25conditioning controller 1.
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20

25

ation with the wven ating 3. Upon receiving
the control pattern, the control signal transmitting unit 1c
transmits control signals corresponding to the control
pattern to the ventilating device 3 and the air conditioning
device 2, thereby controlling the startup operations of the
ventilating device 3 and the air conditioning device 2. 1In
this manner, the air conditioning controller 1 performs an
alr conditioning control to cool the home.

In the air conditioning control, the measured
temperature of the temperature sensor 6 1is feedback
controlled to become equal to a target temperature (26°C in
the present embodiment) set by a user through the use of the
setting unit 5.

Next, 1f a human goes out and does not exist within
the home, the human sensing signal outputted by the human
sensor 4 is cut off. The absence detecting unit 1la of the
alr conditioning controller 1 determines that a human does
not exist within the home and outputs an absence signal to

the control pattern determining unit 1b. Responsive to the

absence signal, the control pattern determining unit 1b
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In response to the human sensing signal,



"5 «determnes, e.g., a control pattern'in which the air conditioning device
2 is operated, if necessary, in conbination with the ventilating device 3.
Upon receiving the control pattern, the control signal transmitting unit Ic
transmts control signals corresponding to the control 10 pattern to the
ventilating device 3 and the air conditioning device 2, thereby controlling
the startup operations of the ventilating device 3 and the air conditioning
device 2. In this manner, the air conditioning controller 1 perfornms an air
condi tioning control to cool the home. 15In the air conditioning control,
the measured tenperature of the tenperature sensor 6 is feedback controlled
to becone eqfaFe¥wires.ar gotd tenper goBEEol 2602t teathe iy esdvitchenbbdi neht) set
by a user throu&h t he, use of the settlng unit 5. 20Next, if a human goes

out and does®fAB E&?@&nﬂmiqﬁvﬁcﬁhe hoht, %ﬂﬂ?pﬁGnaHhE%%%@?ﬁFsﬁﬁha?béaFﬁﬁtted
by the human é?ﬁé@r Ehfiyeﬂ% latIgg §g§§gge degqgté£1 to Ve l%ﬁe air

condi tioning cont I’O eterm nes at a human oes no exil S in the

hone and out pHE Shéfe amﬁr}pge & aralstt @ gathecgopht ohppatderg deier nhpbRg
unit I'b. Responsive to the absence signal, the control pattern determ ning

unit | b 5 deteeneiresng e. ghe a control paidtefarn,n whhéeh tdwntaidl cosdghadni ng
device 2 is stopped throughout an absence period and the ventilating device
3 is operat eHWJ@S‘We‘%ﬁJrrlgat@ltthéchéﬁféné@fiFﬁgcgltltl?@asﬁl@qdér tcogfreshendbsence
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t her eby cont ol | i ng e S tup operations o e ven device B and
the air operations he wventilating device 3 and the air

10 conditioning device 2. In this manner, the air conditioning
.controller 1 performs an air conditioning control.

In this air conditioning control, the ventilating
device 3 performs ventilation throughout the absence period
by which the indoor air heated to a high temperature within

15 the closed home is exchanged with the outdoor air having a
temperature lower than that of the indoor air. Thus, the
thermal environment is controlled in such a way as to reduce
the indoor temperature. The power consumption of the
ventilating device 3 is lower than the power consumption of

20 the air conditioning device 2 that performs cooling. As
compared with a case where the air conditioning device 2 is
operated throughout the absence period, it is therefore
‘possible to save energy.

Next, when a family member who went out comes back

25 home, the human sensor 4 transmits a human sensing signal to

the air conditioning controller 1. In response to the human

_ll_



" 10 conditioning device 2. In this manner, the air conditioning controller 1
performs an air conditioning control. In this air conditioning
control, the ventilating device 3 perforns ventilation throughout the
absence period by which the indoor air heated to a high tenperature within
15 the cl osed hone is exchanged with the outdoor air having a tenperature

| ower than that of the indoor air. Thus, the thermal environnent is
controlled in such a way as to reduce the indoor tenperature. The power
consunption of the ventilating device 3 is |ower than the power consunption
of 20 the air conditioning device 2 that perfornms cooling. As conpared
with a case 9tesing heignal cobldét hdni ngndéviceingi sonperhien threufhvus t he
absence period, it is therefqore possible to save ene Next ,

. ) ray. .
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transmts a human_sensina signal. to.the.air _conditiaonin ntroller. I n
response to the ?ﬁéﬁ%l%§%$i %§V§F8nér,th%e%?%g%ﬁ%ﬂﬁﬁﬂ 5%W%§n%8%?Poné? 1

performs againeaeatlhigonet baping gontrq| &0 cophntde, hepRoUgh e thReai T
conditioning device 2, if necessary, in conbination with the ventilating
device I | nabbéscerapeeiodt htiveighhetmd heehv obheamnae pertilnid; the hdomes nhd
environnent within the hone is controlled in such a way as to nmake the hone
confortabl e gengrolkes rédusachhe iwrlboRSt épparadteur ehe nheunemeenfastagle he

outdoor air as natural energy. Thus, with a reduced power consunﬁ%ion, t he
air conditi offng: dekR PG stEr £84°BY SeTRRTHEI OMThG T y UieRBertan

performa CoghkggoPpgigtggnnggural energy. Thus, with a reduced power

consumption, the air conditioning device 2 restarted by a
10 home-comihg family member can perform a cooling operation to
make the indoor temperature equal to a target temperature.
In the present embodiment, as described above, it is
possible to provide a comfortable indoor space to a home-
coming family member by using the outdoor ailr as natural
15 energy to seek energy saving.
| In addition to the afore-mentioned detection method in
which the absence of a human within the home is detected
pursuant to the human sensing signal from the human sensor 4,
it may be possible to use a detection method in which the
20 setting unit 5.is operated by a family member to set one of
the existence and the absence and, then, the absence of a
human within the home is detected pursuant to the setting in
the éetting unit 5.
(Second Embodiment)
25 Just like the first embodiment, the air-conditioning

control system of the present embodiment is shown in Fig. 1.
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" make the indoor tenperature equal to a target tenperature. In the
present enbodi nent, as described above, it is possible to provide a
confortabl e i ndoor space to a honeconming fam |y nmenber by using the outdoor
air as natural 15energy to seek energy saving. In addition to the

af ore-nenti oned detection nethod in which the absence of a human within the
honme is detected pursuant to the human sensing signal fromthe human sensor
4, it may be possible to use a detection nethod in which the 20 setting
unit 5 is operated by a famly nenber to set one of the existence and the
absence and, then, the absence of a human within the hone is detected
pursuant to The S¥1qidgFHReriée g6t thageunfttiss fisewformmbrdBagnient}l 2Bgust

li ke the first enbodl he air- ond|t|0n| ont r ol stem of the
present enbo%?ﬁ&ﬁﬁ a5 ﬁ%&nﬁ1 eFl§e £reN9%e %ﬁﬁeﬁﬁb n%%ais PRbsePBf the
first embodi gg 5rv%§d be designated by I|ike reference synbols and wi |l not
be descri bed. e air conditioning controller 1 of the present

In the air conditioning controller 1 of the present

5 embodiment, the absence detecting unit la serves not only as

an absence detecting unit but also as an absence period

determining unit for estimating the end time of the absence

period (i.e.,, the home-coming time) and then determining

whether the absence period is a 1long period equal to or

10 longer than a predetermined time period or a short period
shorter than the predetermined time period.

The process of estimating the home-coming time and the
process of determining the long period or the short period
are performed based on the settings inputted by a family

15 member through the setting unit 5 before the family member
leaves home. For example, the setting unit 5 includes a
unit for inputting the length of the absence period or the
expected home-coming time. The home-coming time 1is
estimated from the 1length of the absence period or the

20 expected home-coming time thus inputted. The absence period
equal to or longer than the predetermined time period is
determined as the long period. The absence period shorter
than the predetermined time period is determined as the
short period. The threshold used in determining whether the

25 absence period is the long period or the short period varies

depending on the air conditioning characteristics of a
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~ 5 enbodi nent, the absence detecting unit |a serves not only as an absence
detecting unit but also as an absence period determning unit for
estimating the end tine of the absence period (i.e." the honme-com ng tine)
and then determ ning whether the absence period is a |long period equal to
or 10 longer than a predetermned tinme period or a short period shorter
than the predeterm ned tine period. The process of estimating the
hone-com ng tinme and the process of determning the |Iong period or the
short period are perforned based on the settings inputted by a famly 15
menber through the setting unit 5 before the fam |y nenber |eaves hone. For
exanpl e, thebsetding amdttBei npgpadesy acfinthef yenthpatingpgdehicd ehgt hAsf t he
absence period or the expected hone-coming tinme. The hone-coming tine is
estimated frdmh eFP gt hrrenabseht eSPereBitlorta FEOUPOLER phetEd-
honme-com ng tine %@ %rknguttgd. Jhe bsence .rk%g equal. tﬁ or | onger than
the predet er ni ned e "per ot | sS et BT S K& &"Polf fef Foli2Y TRERBsence
period shortgr yihapr,he predet enpiaed thoe; pedl odris dekenabngdcascifhg
short period. The threshol'd used in determ ning whether the 25" absente
period is theniongapesyodsormdthe shwrieen of wd edsdapengengo@nbhbedai r
condi tioning characteristics of a building and the capacity of the

ventil ating devibe dbsemcexadple;indhe imer @gidolddyi snséeheegbskente mbouedt wo
hour s. Al ternatively, the absence detecting unit |la nmay store a

history of pAsE-AbSeddd pBIY oPSTIPRB. alibiiididet BEt ity 5eUarR 1of nBYe

estimie the lenglh gf the abgence period based; on Lhe absence ocetrring
time and day In e Bbsence peri&&' istory and nay pé?fornl pu sudfit™fo the

length of theigbsence PeE| @dockBs RIOCEESPhiBShd MRkRELhe OMBREORL AT
time and the process of deferm ning whether the absence 10period is the
| ong pera od pertd@ sdhdite Aemigogperiod or the short period.

The threshold, which is compared with the length of
the absence period to determine whether the absence period
is the long period or the short period, may vary with at
least one of the year, month, day and hour indicating the

15 seasons and the time zone at which the determination is made.
This makes it possible to set the threshold based on the
life pattern of family members which varies depending on the
seasons and the time zone.

Depending on whether the absence period is the long

20 period or the short period, the control pattern determining
unit 1b changes the control pattern of the ventilating
device 3 throughout the absence period. 1In other words, the
air conditioning control throughout the absence period can
be adaptively performed depending on whether the absence

25 period is the long period or the short period.

If the absence period is the short period, the control

-14-



" The threshold, which is conpared with the length of the absence period to
determ ne whet her the absence period is the |long period or the short

period, may vary with at | east one of the year, nonth, day and hour

i ndicating the 15 seasons and the tine zone at which the determnation is
made. This makes it possible to set the threshold based on the life pattern
of famly nenbers which varies depending on the seasons and the tinme zone.
Dependi ng on whet her the absence period is the long 20 period or the short
period, the control pattern determning unit |b changes the control pattern
of the ventilating device 3 throughout the absence period. In other words,"
the air congatterm ndeteomiming mrolgHdutpartieoralss efibeopghbot tha batire
adaptively perforned dep endlgg on whet her. the absence 25period is the |ong

period or thaPeFRTe BEFIOd: FRet Rédrapdidipaingd Go8trre §ﬁbth¥ﬁﬁ|BBe t he
control  pat £§£ n c%%h%%ﬂiﬂ% WLt Lb petfor s egr O“ O fie L r\‘r%n%n&'
i At r 61~ By “ih Fti9ni ng

absence perl (0] condi t1oning con e alr con

device 2 is gtepped;and bg@ré(@@al£@t{f@ﬂt9ﬁé{&&etﬁe'§or9@e£§t ed tReventhiate
the home as in the first 5enbodi ment t he absence period 1s the

| ong pers od, eibedomevir ol pattern determning unit | b stops the operations
of the air conditioning device 2 and the ventilating device 3 after
detecting the abséhcéhst absentrepairiodoadi thenilpggdegiréed2 the control

pattern determining unit 1b stops the operations of the air
conditioning device 2 and the ventilating device 3 after
detecting the absence state. The air conditioning device 2
10 is kept stopped throughout the entire absence period.
However, the ventilating device 3 is controlled to start its
operation a specified time (e.g., two hours) earlier than
the home-coming time of a family member. In other words, if
the absence period 1is the 1long period, the ventilating
15 device 3 1s not operated throughout the entire absence
period but 1is operated for a minimum period immediately
before a family member comes back home. This makes it
possible to prevent unnecessary power consumption throughout
the absence period and to effectively perform the control of
20 the thermal environment within the home using the
ventilating device 3.
(Third Embodiment)
In the air-conditioning control system of the present
embodiment, the control relying on the electric power
25 generated by the photovoltaic power generating device 7 is

added to the thermal environment control of the second
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" 10 :is kept stopped throughout the entire absence period. However, the

ventilating device 3 is controlled to start

(e.g.,

other words, if the absence period is the long period, the ventilating

device 3 is not operated throughout the entire absence period but is
operated for a m ninmum period i medi ately before a famly nenber conmes back
hone. This nakes it possible to prevent unnecessary power consunption

t hroughout the absence period and to effectively performthe control of
environment wthin the hone using the ventilating device 3.
(Third Enbodémeediment.  Tha tdamei couppaéRioniasg et obfsySientetonte

- the thermal

its operation a specified tine
two hours) earlier than the hone-comng tinme of a famly nenber

n

15

present enbodi nent, the caontrol relying@pn the el ectric power 25 energted
i

by the phot o¥BPe&ite ovEr!l Igdife rdasivgad

O +1k& ZE4EGSPESt AEPALT n&l

20

envi r onnent &Pffr°| qLa%g%Fﬁﬁg%Bd enbodi ment . The sane conponents as those

of the second enbodi ne

1O

1 of the present enbodi nent includes a power freasuring unit

for measuri ngtt tiee e wedaritc cpdwaimganet at bdddy 4 hsowhoteesltrang power 1d
- generating device 7. The value of the generated power neasured by the power

measuri ng unferi dmegsyyipat t édiet o RO

As in

10

15

20

25

photovoltaic power generating device 7. The value of the
generated power measured by the power measuring unit 1d is
outputted to the control pattern determining unit 1b. As in
the second embodiment, the control pattern determining unit
1b changes the control pattern of the ventilating device 3
throughout the absence period, depending on whether the
absence period is the long period or the short period.

If the absence period is the short period, the control

pattern determining unit 1b performs, throughout the entire

absence period, the air conditioning control by which the
air conditioning device 2 1is stopped and the ventilating
device 3 is operated to ventilate the home.

If the absence period is the short period, the control
pattern determining unit 1b controls the operations of the
air conditioning device 2 and the wventilating device 3
depending on the value of the generated power measured by
the generated power measuring unit 1d, for example.
Specificaily, if the value of the generated power is smaller
than a predetermined value, the control pattern determining

unit 1b stops the air conditioning device 2 and the
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" 10 -t he second enbodi nent, the control pattern determning unit | b changes
the control pattern of the ventilating device 3 throughout the absence

peri od, dependi ng on whether the absence period is the long period or the
short period. If the absence period is the short period, the control 15
pattern determning unit |b perforns, throughout the entire absence peri od,
the air conditioning control by which the air conditioning device 2 is
stopped and the ventilating device 3 is operated to ventilate the hone. If
t he absence period is the short period, the control 20 pattern determ ning
unit Ib controls the operations of the air conditioning device 2 and the
ventil ati ng ¥Rt B demiaidiaqry on the W28 v bic tpe EhpecpanedphePOiRasur ed

by the generated power asuring unit id, for exanple. Specifically, if the
val ue of t heDTEME St BADhAEP 19 FRIAEF J8iHantaS pPERAEEPRT T VAR HES ¢ he
control patt } Ni it h i ndi tiani i 2 and
Che ventrl afhd SSREEEL NG ldh AR AR ety SETDOCA0ER0 i 28

equal to or géedielodihan delRe cpr edgher fhaegeal U8 nlghae¢@Bkr 9l pattern
determning unit | b operates the air conditioning device 2 and the

ventil atd ng devi cén3.arb alterarm @l ver epanwie extngl eurphes swopleus qfowene of
t he photovol tai c power generating device 7 is neasured. If the generated
power has noPBRAFPIUL2 N PG (ISR eFALLBENn IGELER M nitfig "GAPHLEB - st Bpstlfe air

di tioni devi dth tilati devi 3. If th ted
S Sur plus, I CATE LB pekdr et BTAF (KRG P | BOBDEN o cEathE R 1

condi ti oni ngydevies, in AN itd8 1y eiid sattih%g a %Vic%%ﬁt%ﬁ%&hdé@?c@f%?&ﬁ&ve
use of the surplus power and controls the thernmal environnent wthin the
home bef or ehgne vénsiicit imghaevaset 0. Meke e darsaenf powakl €s surplus,

10 the control pattern determining unit 1b operates the air
conditioning device 2 and the ventilating device 3 through
the effective use of the surplus power and controls the
thermal environment within the home beforehand in such a way
as to make the home comfortable.

15 The surplus power of the photovoltaic power generating
device 7 referred to herein means the electric power
excluding the power charged to the battery 8, the power
supplied to the heat accumulator 9 and the power used in
operating the home appliances. The power measuring unit 1d

20 can measure not only the wvalue of the generated power but
also the power charged to the battery 8, the power supplied
to the heat accumulator 9 and the power used in operating
the home appliances. Accordingly, it 1is ©possible to
calculate the surplus power.

25 Regardless of the magnitude of the generated power of

the photovoltaic power generating device 7, the operation of
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" 15Fhe surplus power of the photovoltaic power generating device 7 referred
to herein nmeans the electric power excluding the power charged to the
battery 8, the power supplied to the heat accumul ator 9 and the power used
in operating the home appliances. The power neasuring unit Id 20 can
measure not only the value of the generated power but also the power
charged to the battery 8, the power supplied to the heat accumulator 9 and
t he power used in operating the hone appliances. Accordingly, it is

possi ble to cal cul ate the surplus power. 25Regardl ess of the magnitude of
t he generated power of the photovoltaic power generating device 7, the
oper ati on of the heenertatiiad pvdee Ge 1% istagttan: ed seespécedi bimei fe- ¢e. g

two hours) earlier than the honme-coming tinme of a famly nenber. Regardless
of existencet8? PABTSUr FRge ipdwdman hteh? hBPRAT CYPAT oh BRIt i tthi A2THEY hone

is controlle he veniilati vice 3 ins S ma he
home confort rg%ri% 2 Igegaaf%le asefogﬁeg JhSt%locrree cg(;fomélk(r%]g or V\gﬁfé (%“Qer rrghé
the generat e@h@ﬁm eﬂvm@nm OyQLH &) C tRRWeorgeNes atddﬁgr@wbge vk | Bhe
surplus imedi ately before the homecomng of a famly menber, the air

. condi ti ani ngveevi et ihg sdd@atso3opar asedhi a coapi pat i om whkh tdkee home
ventil ati ng device 3. Accordingly, in the event that the air
condltlonlngC@mﬁ¢¥ﬁﬁ§iQNKNWQﬂiaRﬂﬂYIhﬂﬁQﬁy dew cleor® wmmd ngperfat edfapitne

sur pl us power throughout the absence period, it is possible to nore
ef fectively BprSte the (EAt |qeé‘ﬁrﬁ§eée\ﬂoc‘,‘"€r3 s F%BPQ’E%Y?/l%]f%rEO‘t’%

hone- coni ng Sg%ngr%@lrﬂ Y4 % DTl ﬁ%@&%gw petore the home-

hone- com ng e air cond tioning device 2 can
oper at ed thr@&gfhghefeéfpﬂiwe n#é?ﬁ)efﬁ the UnPllenaRewBhigg asvide 2 is
effectively inprove the thernmal envi ronnent .

10 also operated in combination with the ventilating device 3.

Accordingly, in the event that the air conditioning
device 2 and the ventilating device 3 were operated by the
surplus power throughout the absence period, it is possible
to more effectively operate the wventilating device 3

15 immediately before the home-coming of a family member.
Moreover, immediately before the home-coming of a family
member, the air conditioning device 2 can be operated
through the effective use of the surplus power so as to
effectively improve the thermal environment.

20 (Fourth Embodiment)

In the air-conditioning control system of the present
embodiment, the reverse power flow control of the
photovoltaic power generating device 7 1is added to the
thermal environment control of the second embodiment. The

25 same components as those of the second embodiment will be

designated by 1like reference symbols and will not be
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© 20(-Fourth Enbodi ment) In the air-conditioning control system of the
present enbodi nent, the reverse power flow control of the photovoltaic
power generating device 7 is added to the thermal environment control of
the second enbodi nent. The 25sane conponents as those of the second
enbodi mrent wi Il be designated by like reference synbols and will not be
descri bed. In the present enbodi nent, as shown in Fig. 3, the
air-conditioning control systemincludes a power conditioner 10 for
converting the DC power generated by the photovoltaic 5 power generating
device 7 to an AC power. The air-conditioning control system has a function
(a reverse pdsweridesiv unit) of causing the generated power to reversely
flow toward a commerci al power supply_system The air conditioning

control ler 1 incldBesh® revRISE psRePIHTRF 103ScFE i F1Pe for the
controlling the r%%ﬁ%$%n§%g$%8£ ogﬁogeéggﬁgﬂlq&¥%ﬂgggg%§%rc§§ﬁégkgggér10.

Dependi ng o the™ 9 sence” period, e ence cting unit

la assorts tfig ADSENGR,PRNINGd chBt Bcl PoRer p?éﬂﬁaﬂ:%d &y9-thedpBReblopesiod
corresponding to the 15 absénce period of Tess than 6ne hour, a first |ong

peri od correseesli ngeredattiagabaentee per i ab olannohcl esswéhan omaehoafrbut
| ess than two days, and a second | ong period corresponding to the absence
peri od of notordssiathiay tawntdays syEhemt heesholfdgction. (aonevhvee BAWET wo
days), which , , '
flow unit) of causing the generated power to reversely flow
toward -é commercial power supply system. The air
conditioning controller 1 includes a reverse power flow
10 control unit 1le for controlling the reverse power £flow
operation of the power conditioner 10.

Depending on the length of the absence period, the
absence detecting unit 1la assorts the absence period into
three patterns, e.g., a short period corresponding to the

15 absence period of less than one hour, a first long period
corresponding to the absence period of not less than one
hour but less than two days, and a second 1long period
corresponding to the absence period of not less than two
days. The thresholds (i.e., one hour and two days), which

20 are compared with the length of the absence period to assort
the three patterns, may vary with at least one of the year,
month, day and hour indicating the seasons and the time zone
at which the determination is made. The control pattern
determining unit 1b changes the control pattern of the

25 ventilating device 3 throughout the absence period,

depending on whether the absence period is the short period,
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+ 20 .are conpared with the I ength of the absence period to assort the three
patterns, may vary with at | east one of the year, nonth, day and hour

i ndi cating the seasons and the tine zone at which the determnation is
made. The control pattern determining unit |Ib changes the control pattern
of the 25ventilating device 3 throughout the absence period, depending on
whet her the absence period is the short period, the first long period or
t he second | ong peri od. I f the absence period is the short period,
the control pattern determning unit |Ib performs, throughout the entire
absence period, the air conditioning control by which the air conditioning
device 2 is SheppeestankPich@erdied at thg devdne Borick peperdt.ed to ventil ate

t he hone. I.f_ the absence period is the first |long period or the
second | ong periodf tHhé BBAERGP Barted nldetied iy RAFHCY b teeopentRel

gper et ons oheLhe.fliocondi it onga de 6% 2.0 10,.the wept [t Log,devi ce

3 after detetfing the absence aircond §%kept

stopped throggheste t Beredl| I enabsance-dfliitadn i HOWeNRI - 1Ny et { Lt £
device 3 is controlled to start its operation a“specified tine earlier than

t he hones conahg tdomeliofoaif@mdeyirenter islHdopplka ahisenere peenodibsihfe
second | ong period, the reverse power flow control unit |e operates the
power condi t f8HEFE 1D D Raratsel Fosupptylate U@ power generated by the
phot ovol tai ¢ power generg@jn device 7 to the commercial power supplg
system i nstead of {théGa éﬁgcg BRI PHRelReafe261TgEchRDFaPBFIOd PR BRGer

O g T Poue 1 Be0ehal £y e dd1e ALY Al PARRLAZAELE! LD, deii ce 7

is charged to the batt an ermal Ty accunulat ed n _
accunul at or 9téps oughoubelrheighsenee iy ipd: ENBMSIonildy (& @aRsencgngeri od

is the second long period, i.e., the | ongest period,

10 the ventilating device 3 after detecting the absence state.
The air conditioning device 2 is kept stopped throughout the
entire absence period. However, the ventilating device 3 is
controlled to start its operation a specified time earlier
than the home-coming time of a family member.

15 If the absence period is the second long period, the
reverse power flow control wunit 1le operates the power
conditioner 10 to reversely supply the DC power generated by
the photovoltaic power generating device 7 to the commercial
power supply system instead of the battery 8 and the heat

20 accumulator 9. In other words, the DC power generated by
the photovoltaic power generating device 7 is charged to the
battery 8 and thermally accumulated in the heat accumulator
9 throughout the absencé period. However, if the absence
period is the second long period, i.e., the longest period,

25 the power loss 1is increased due to the discharge of the

battery 8 or the heat dissipation of the heat accumulator 9.
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- 25the power loss is increased due to the discharge of the battery 8 or the
heat di ssipation of the heat accunulator 9. |In this case, the DC power
generated by the photovoltaic power generating device 7 is reversely
supplied and sold to other custoners, whereby the generated power can be
effectively used during the long-termabsence. 5In the first through fourth
enbodi nents, a summer cooling operation has been taken as an exanple to
descri be the configuration of providing a confortabl e i ndoor space to a
hone-com ng fam |y menber while using the outdoor air as natural energy to
seek energy saving. In a winter heating 10 operation, it is equally
possi bl e to Obt aihdist henssanetied f BCt dowensi qendrar eautisporhai pHaavivBgtaic
temperature higher than the indoor tenperature. An out door

t enper at ur e REWSTIr #REE IAHE InIrede e priovii d et vies se &s sippi hedoandoepld to

t enper at ure. ?EFE ventllat|5% device 15 3 may be operated if a human, does

not exist w Phi'R*t he“RoRESENd tﬂ%e?%m%ort?%np%?%f e heaRWEd apecPti ed
tinme earli eregp%xgt f%@ %rgggetﬁgnl&g é]lﬁ“ asogg gher than or | ower
set target tenperature t'he

t han t he manual out door tenperature. The

ventil ats ng devi CG:n3 fRY noirdie epepagrd féu)fdhn ekhbeaifases; BEhi suhBelo
keep the ventilating device 3 stopped when the indoor tenperature is | ower
t han t he outdoolim@nppﬁaati@nimasuhmem takeweast he erdmplet eapeeatuiBei S
hi gher than the outdoor tenperature in winter. It may also be possible to
stop the venthfatPmfl GeAtde™ ofherovhaingi adeort eeipidicatindeocresehes Bo

target tenpegahome—comlng family member while using the outdoor air as
natural energy to seek energy saving. In a winter heating
10 operation, it is equally possible to obtain the same effect
by using the outdoor air having a temperature higher than
the indoor temperature.

An outdoor temperature measuring unit may be provided
to measure the outdoor temperature. The ventilating device
15 3 may be operated if a human does not exist within the home
and the indoor temperature measured a specified time earlier
than the expected home-coming time is higher than or lower
than the manually-set target temperature and the outdoor
temperature. The ventilating device 3 may not be operated
20 in other cases. This is to keep the ventilating device 3
stopped when the indoor temperature is lower than the
outdoor temperature in summer or when the indoor temperature
is higher than the outdoor temperature in winter. It may
also be possible to stop the ventilating device 3 when the

25 indoor temperature reaches a target temperature.

In the embodiments described above, the ventilating
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“In.the enbodi nents descri bed above, the ventilating device 3 is a
ventilating fan. The ventilating device 3 may include other devices capable
of introducing the outdoor air into the home, e.g., an electric window. In
t he enbodi nents descri bed above,the air- 5conditioning control systemis
installed in a house by way of exanple. However, the air-conditioning
control systemmay be installed in any place where the indoor space and the
out door space are divided, e.g., in a residential conplex, an apartnent, an
of fice, a shopping arcade and a factory. 10 While the invention has been
shown and described with respect to the enbodinments, it will be understood
by those skifi¢edce m tie arventhdetiag 6as - chﬁﬁgé§ﬁéﬁda¢6@8fd@ﬁ@?@n% way be
made wi t hout , de artbwg%fron1the scope, of the invention as defined in, the

fol I owi ng cl & ey deviigemedapable . ol R Tt HAS o RYTEBREr BET
system conpgﬁgér@heekéﬁgpl '%I'”gndSYégngQrwfﬁ%f ormng ventilation

In the embodiments described above, the air-
5 conditioning control system is installed in a house by way
of example. However, the air-conditioning control system

may be installed in any place where the indoor space and the
outdoor space are divided, e.g., in a residential complex,
an apartment, an office, a shopping arcade and a factory.

10 While the invention has been shown and described with
‘respect to the embodiments, it will be understood by those
skilled in the art that wvarious changes and modifications
may be made without departing from the scope of the

invention as defined in the following claims.
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" Sbet ween an i ndoor space and an out door space; an absence detecting
unit for detecting absence of a human within the indoor space; and

an air conditioning controller adapted to operate, when the absence of the
human i s detected by the absence 10 detecting unit, the ventilating device
during at |least a part of an absence period to control a thernmal

environnent within the indoor space. 2. The systemof claim1, further
conprising: 15an air conditioning device for cooling or heating the indoor
space, wherein the air conditioning controller is adapted to operate,
when the absence of the human is detected by the absence detecting unit,
operate the WVeatilat¢kimaslii®e 20 during at |east a part of the absence
peri od such that, when operating the air conditioning device next time, the
thermal environnent within the indoor space is controlled in such a way as

to reduce a power ,consumpLhen of. fhe Bt LandiLLoN NgofSY] 1o 25 3. The
systemof claim 2, erern & absehce etectyng -
a ventilating device for performing ventilation
5 between an indoor space and an outdoor space;
an absence detecting unit for detecting absence of a
human within the indoor space; and
an air conditioning controller adapted to operate,
when the absence of the human is detected by the absence
10 detecting' unit, the wventilating device during at least a

part of an absence period to control a thermal environment

within the indoor space.

2.  The system of claim 1, further comprising:

15 an air conditioning device for cooling or heating the
indoor space,

wherein the air conditioning controller is adapted to

operate, when the absence of the human is detected by the
absence detecting unit, operate the ventilating device

20 “during at least a part of the absence period such that, when
operating the air conditioning device next time, the thermal
environment within the indoor space is controlled in such a
way as to reduce a power consumption of the air conditioning
device.

25

3. The system of claim 2, wherein the absence detecting
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“uni-t is adapted to, when the absence of the human is detected by the
absence detecting unit, nmake determ nati on whet her the absence period is a
| ong period equal to or longer than a predeternmined tinme period or a short
period 5 shorter than the predetermned tine period, and the air
conditioning controller is adapted to control the ventilating device in
different control patterns dependi ng on whet her the absence period is the
| ong period or the short period. 10 4. The systemof claim 3, wherein the
absence detecting unit determ nes whether the absence period is the |ong
period or the short period by conparing the Iength of the absence period
with a thresheid, igndadhptedr eshol dhies vahe echbsmmiceh af | Bzt homenof igear,
nont h, day and hour at which the determination is made. 5. The syst em of
claim3 or & eE&Eﬁ%ﬁnbYhEh§b§€ﬁ6€Cle@€€?FﬁgnﬂnPFlBeté@ﬁ?n@§t®ﬁ@ﬂﬁéFl?%e

absence perlo h perlod the s ort erlo estina tlng an
end time of {he %éence S%Ffb% éﬁﬂﬂfhe afr con&“{l ﬁfh% cgﬁPrgller %S

adapted to CQBﬁg@HOHﬁéb{ aPenaleckhaiMeat ikhAki Re dew & tathHSPLOUﬁeEE'@d
absence period 1f the absence period is the short period, and start an
operati an of shbeteenthbat itlp predetermined time period, and the air
conditioning controller is adapted to control the
ventilating device in different controi patterns depending
on whether the absence period is the long period or the
short period.
10
4. The system of claim 3, Wherein the absence detecting
unit determines whether the absence period is the long
period or the short period by comparing the length of the
absence period with a threshold, and the threshold is varied

15 with at least one of year, month, day and hour at which the

determination is made.

5. The system of c¢laim 3 or 4, wherein the absence
detecting unit determines whether the absence period is the
20 long period or the short period by estimating an end time of
the absence period, and the air conditioning controller is
adapted to continuously operate the ventilating device
throughout the absence period if the absence period is the
short period, and start an operation of the wventilating
25 device a specified time earlier than the end time of the

absence period if the absence period is the long period.
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- 25device a specified tine earlier than the end tinme of the absence period
if the absence period is the long period. 6. The systemof claimb5,

further conpri sing: a photovoltaic power generating device for
generating electric power by using sunlight to supply the electric 5power
to the air conditioning device and the ventil ating device, wher ein

the air conditioning controller is adapted to operate the air conditioning
device and the ventilating device throughout the absence period if the
absence period 10 is the long period and the electric power generated by

t he photovoltaic power generating device is equal to or greater than a
predeterm ned val ue, and ,operate the ventilating device a specified tine
earlier than the end tinme of the absence period regardless of the nagnitude
of the electfic 13PEwEYSEBRePat P HY T hdBridesy6PTREESHR®er gener ati ng

device. 7. The Sy%ﬁ%)6@5&%&%%gh3p%%e%’g%%%&gggngo ghgéngbr generating

electric power by using sunlight to supply the electric

5 power to the air conditioning device and the ventilating
device,

wherein the air conditioning controller is adapted to

operate the air conditioning device and the ventilating

device throughout the absence period if the absence period

10 is the long period and the electric power generated by the

photovoltaic powér generating device is equal to or greater

than a prédetermined value, and .operate the véntilating

device a specified time earlier than the end time of the

absence period regardless of the magnitude of the electric

15 power generated by the photvaltaic power generating device.

7. The system of claim 3 or 4, further comprising:

a photovoltaic power generating device for generating

electric power by using suniight to supply the electric
20 power to the air conditioning device and the wventilating
device;

a battery for storing the electric power generated by
the photovoltaic power generating device and supplying the
electric power to the air conditioning device and the

25 ventilating device; and

a reverse power flow control unit for reversely
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*a photovoltaic power generating device for generating electric power by
using sunlight to supply the electric 20power to the air conditioning
device and the ventilating device; a battery for storing the electric
power generated by the photovoltaic power generating device and supplying
the electric power to the air conditioning device and the 25ventilating
device; and a reverse power flow control unit for reversely supplying the
el ectric power generated by the photovoltaic power generating device to a
comer ci al power supply system wherein the air conditioning
controller is adapted to control, if the absence period is the Iong period,
the 5 revergﬁpmkwkﬁgft@&/@bﬁ@ttﬂcun®werogﬁneea@@dbeuprypbbéoebébal¢c
power generated by the photovoltaic power generating device to the

conmer ci al  pBREFT IR Lyt SRVILASt E%dao‘¥°r§ilﬁpr|cﬂ]3ﬁlné’oﬁ”ﬁé EPBELY i 8YPfer to
the battery. 108.7he gyt em.of ;¢! al Ml i WNELE AL e APSENCE dELSEL NG,

control, 1f the absence period is the long period, the
5 reverse power flow control unit to reversely supply the
electric power generated by the photovoltaic power
generating device to the commercial power supply system

instead of supplying the electric power to the battery.

10 8. The system of claim 7, wherein the absence detecting
unit estimates an end time of the absence period and makes
determination whether the absence period is a short period
shorter than a first predetermined time period, a first long
period equai to or longer than the first predetermined time

15 'period but shorter than a second predetermined time period,
or a second long period longer than the secoﬁd predetermined
time period, and

wherein the air conditioning controller is adapted to
continuously operate the wventilating device throughout the

20 absence period if the absence period is the short period,
start an operation of the ventilating device a specified
time earlier than the end time of the absence period if the
absence period is the first long period or the second long
period, and control the reverse power flow control unit to

25 reversely supply the electric power generated by the

photovoltaic power generating device to the commercial power
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~uniit estimates an end tinme of the absence period and nakes determ nation
whet her the absence period is a short period shorter than a first
predetermned tine period, a first long period equal to or |onger than the
first predetermned tinme 15 period but shorter than a second predeterm ned
time period, or a second long period | onger than the second predeterm ned
time period, and wherein the air conditioning controller is adapted
to continuously operate the ventilating device throughout the 20 absence
period if the absence period is the short period, start an operation of the
ventilating device a specified tinme earlier than the end tine of the
absence peri 8dPPIY t$1es s dmesd epdr pddsippinénd i rist ¢ leng rier podgeor tbhehsecond
| ong period, and control the reverse power flow control unit-to 25reversely
supply the ePREEFTE Hovidre @@ﬁ@P&?eHeﬁyo@hbspWRﬁ(ﬁﬁﬂqgﬁ dopeweergeder at i ng
device to the commercial power supply systeminstead of supplying the
electric power to the battery if the absence period is the second | ong

peri od.

-27- .



