Al R- CONDI TI ONI NG CONTROL SYSTEM Fi el d of the Invention The present
invention relates to an air-conditioning control system Background of the
I nvention 10ln 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
appl i ances, and there haiz%@co%%?%&Bﬁfﬁ@n@bﬁ%ﬁ%ﬁ”@§§¥§ can effectively use
natural energy such as an anbirenf air to provide a coﬁ%ortable 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 Qr. hare§ qurf. quother 25cases, a dweller does not exist within
a hOITE for éel Ung = nvention

5 The present invention relates to an air-conditioning

contrel system.

Background ©f the Invention

10 In a house, thére is available an alir-conditioning
control system that turns off air conditioning devices such
asg an ailr conditioner to seek energy saving when a dweller
is absent within a home or turns on the air conditioner
pursuant 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
esgentially controls home appliances, and there Thas

20 disclosed no system that can effectively use natural energy
guch 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 periocd, e.g., about two or three hours. In other

25 cases, a dweller does not exisgt within a home for a long



time period, e.g., about two or three days. In the event that natural
energy is used to provide a confortable i ndoor space to a honme-com ng

fam |y menber while saving energy, an air conditioner needs to be
differently controlled depending 5 on the |ength of absence tinme period.
However, the conventional air-conditioning control systemremains silent on
this point. Sunmary of the Invention 10 In view of the above, the
present invention provides an air-conditioning control system capabl e of
provi ding a confortable indoor space to a honme-com ng famly nenber while

usi ng natural energy to seek energy savi ng. 15l n accordance wth an aspect
of the preséit PRVeRLr ofF: It heP@OMS provi ded BRI A2¥8ndi tFoifTg T6HT ol

system i ncl udin ventilating. device for r f 1N il.atiol ween an
i ndoor spaegaéngagﬁrﬁgt 8%%3Fg§§p%15celfseadﬁ ) s%%%%lcgcgetnléc ?ﬁg‘%}%hﬁ% o%%g%ecti ng
absence of .g_hunan withid dhe n2@ahndgon gRace nand anvald Sandhti eni ng
controllersgaapted to operateﬁgihgn tge gbsencg of the hd%an isﬁéetected by
t he absencg:detesti nlonk theddie rtvebti BatEagedeviceoturdé Npdtddeasting part
of an absence period to control a thermal environment wthin the indoor
space.5 25The syk¢enm amyth urdtherbsselcade tameai Pegdndi-t i orHIwE g c&bfor

cooling or heating the indoor space. The air , i
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 sgpace 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 system
including a ventilating device for performing wventilation
between an indoor sgpace and an outdoor space; an absence
detecting unit Zfor 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 coentrol 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



conditioning controller nmay be adapted to operate, when the absence of the
human i s detected by the absence detecting unit, the ventilating device
during at least a part of the absence period such that, when operating the
air 5 conditioning device next-tine, the thermal environnment within the

i ndoor space is controlled in such a way as to reduce a power consunption

of the air conditioning device. Wth this configuration, it is
possi ble to provide a confortabl e indoor space to a hone-comng famly
menber 10whil e using natural energy to seek energy saving. The

absence detecting unit may be adapted to, when the absence of the human is
det ect ed byorfétapBengecaBEERtIHY W toe kP et ef fi ARETBYE whdtFertihe

absence period is a_lq eriod equal  tag _or Longer than a predeterm ned
time 15 p@%?%“%r 24 stﬁ%r me:f?rri ot sﬁ%F?%Fe?hgﬁ’ the p‘?b%sdcél%ceesm&%%%g%ll e
period, and_t.he ai it Loning o] LS ad 0 centr
ventiIatingnégvigggi%%%gﬁgg?£%€ 3%ﬁ?%%|hggg?grﬁ§ 3%%%gdﬁng on ﬁﬁtt%ﬂf t he
absence pegbednis t hesdiong pent®d ahaddie shaeh pespocht 2W t bhthi sair
configuration, the air conditioning control throughout the absence period
can bes adaptidétyoperd ordeed deperditng tonewhetther theradseneevperrinsiti s t he
| ong period or the short period. , The absence detecting unit may
det er ni ne Whekher thke 175868 e FE8CBerfod I Hhe g pBrFod o2V hESsHS t

period by

reduce a power consumption of the air conditioning device.
with this configuration, it is possible to provide a

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 contreller 1s 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 threshcld,



conparing the length of the absence period with a threshold, and the
threshold may be varied with at | east one of year, nonth, day and hour at

whi ch the determ nation is made. Wth this configuration,is possible
to set the threshold in accordance with the life pattern of famly 5
menbers whi ch varies depending on the seasons and the tinme zone. The

absence detecting unit may determ ne whether the absence period is the |ong
period or the short period by estimating an end tine of the absence peri od,
and the air 1 conditioning controller nmay be adapted to continuously
operate the ventilating device throughout the absence period if the absence
period is theé shert-hpestodd aad beaverdmdopertdt iadn tiagtheonemy | wdnhg
device a specified tine_earlier than the end tine of the, absence period if

the absenc&°T5Ber f3d #2 tHHd* Ging “peftodhe determppphieR| 8 S guration, if
the absence perigd is {he Lang;peripd,,the venliLaring. devige is ngl.
oper at ed t hrougho t We*enfire Sencé period but”1’s operated " for a m ni num
period i medi-atebysbeforg.afamdy pRrber-cOMes OMBactern of family
5 memkbers which varies depending on the seasons and the time
Zone.

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

10 conditioning c¢ontroller 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, if the absence period is the
long periocd, the ventilating device 1s not operated
rhroughout the entire absence period but is operated for a
minimum period immediately before a family member comes home.

20 Thiz makes it possible fo 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



20 This nmakes it possible to prevent an unnecessary power consunption

t hrough the absence period and to effectively performthe control of the
thermal environnent within the home using the ventilating device.

The system may further include a photovoltaic power 25generating device for
generating electric power by using sunlight to supply the electric power to
the air conditioning device and the ventilating device. The air
conditioning controller may be adapted to operate the air conditioning
device and the ventilating device throughout the absence period if the
absence period.is the long period 5 and the electric power generated by

t he phot ov&PPAIE1PBWRY F&erat i 3y dEVRCe & ERIEMT 087 G eat 6Pt it a

predet er m ned .val and_aqper t venti I.ng. device a_specified tinme
earlier than glgﬁ%n?igggéso?%gra ggn?%a6%?%%%Q?egar5¥§§§t§f hﬁeeﬁﬁbnitude

of the el ecbhk¢:pover. 10generatad bynLhephotigrehtai & pover - genesahiing
devi ce. Wth I%IS configuration, if the el éctric power generated by

t he phot ovehtakespanerpgehed at f nghdealbeends ©etadd t Os othgreaterpdhiadd a

predeterm ned value, the air conditioning device and the ventil ating device

are operat egd the electric power generated by the photovoltaic power
generating device is equal to or greater than a
predetermined value, and operate the wventilating device a
gpecified time earlier than the end time of the absence
period regardless of the magnitude of the electric power

10 generated by the photovoltaic power generating device.

Wwith this configuration, if the electric power
generated by the photovoltaic power generating device 1is
egqual to or greater than a predetermined wvalue, the air
conditioning device and the ventilating device are operated

15 to control the thermal envirconment within the home
beforehand in such a way asg to make the home comfortable.
This makee 1t 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 i mediately before a famly
menber cones hone. 20The 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

phot ovol tai ¢ 25power generating device and supplying the electric power to

the air conditioning device and the ventilating device; and a reverse
power fl owacgifvieaiseumavsrort YW erSRF¥PSupptyi r%mt HeS B R S pdert 9

generated by the otovol tai c power ratin evi i power
suppl y sysFéﬁl %ﬁ%gﬁﬁf:cgﬁﬁﬁfioﬂ?%%rggﬁfrgﬁ%egj%%ybggtgggg%%g tg(%%%ﬁrol,
1. B the BRSENCe:Rersafiis Lhe,| obtn®esind pdhier T euesse ppsedn f | awaontr ol
unit to reversely supply the electric power generated by the photovoltaic
power genegati Rgrdeviegihe theteohbercwal poweadspppdytsystemrioist édd of
supplying the electric power to the battery. 10Wth this configuration, the
DC power geher atvednby tdwe ighbt byvokhai ¢ peweregeder athfg THEFree iRPYEar ged
to the battery throughout the absence period. However absence

, I.Lf the :
period i s ERe¥| GRGEEER ST hEC pdREPTFESE 8ot ehB8d e&l%%f%ct R & schar ge

f the batt ._In_thi 1 . :
ghotO\e/oI?aiygrrl 5ag$ﬂd@%§#§$§%5ﬂlg%%%%gﬁ55?§§%f§%?§9§%%%fﬁ%%xgﬁg%ggFﬁﬁtO

ot her Consggﬁﬁércﬂgﬁr%QMeEhesQﬁﬁﬁFa%?@t@ﬁ“ein§@@a@ecﬁff@QﬁbY?iﬂgU%%@ in
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 1s charged to the
battery throughout the absence pericd. However, 1f the
absence period 1is the long period, the power loss is
increased due to the discharge of the battery. In thig case,

15 the DC power generated by the photovoltaic power generating
device ig 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
abgsence 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 pericd but shorter
than a second predetermined time period, or a second long

25 period longer than the second predetermined time pericd, and

the air conditioning <contreller may be adapted to



The absence detecting unit may estimate an end tinme of 20 the absence

peri od and nmake detetinination 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 tinme earlier than the end
time of thecabiBHEESHEr PBETEFC t hBSal&dice 2 Pod s ' Sene FH R ndf5er i od

or the second | ong peri od, d control the.revers o] I contr uni t
to reversel S§8B§I§ng%9eY%§¥Figgﬁgﬁgﬁ 3%%F§tgg §§Qt§§5§%o§%%%$$hﬁ%4pomer
generating devi ce, f o L he, COMTELET @l POWSE - SUDPl Yy SHSLERE T BST AL Ofieg

supplying the electric power to the 10battery if” the absence period is the

second | ong;perk@diier than WHd 4idd sc bonféofuent i ansende isepossidd eH0 nore
carefully performthe reverse power flow control and the control of the
ventilati ngbdeuteepthio@ighsuthehéiabsenoagp@siddd IBAS st sstbrabov@d t he
present invention is_capable of providing a confartable indgor space to a

hone- coni nEEFaRT yaREnBeREHRT | EResFRYSRIEUPRVEENErGY 07$éEk éfergy savi ng.

reversely supply the electric power generated Dby 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 pericd.
Wwith this configuration, it 1s possible to more
carefully perform the reverse power flow control and the
control of the ventilating device throughout the absence
period.
i5 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 Description of the Drawings

20
The objects and features of the present invention will
become apparent from the following description of
embodiments, given 1in 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



Brief Description of the Draw ngs 20 The objects and features of the
present invention will becone apparent fromthe foll ow ng description of
enbodi ments, given in conjunction with the acconpanyi ng draw 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 enmbodinent. Fig. 3 shows the configuration of an air-conditioning
5control systemin accordance with a fourth enbodi nent.

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.

Tdentical or similar components throughout the drawings will
be designated by like reference symbols and will not be
described repeatedly.

15 (Firgt 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
aif 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



Detai | ed Description of the Enbodi ments Enbodi nents of the present

invention wl|

now be 10 described in detail with reference to the

acconpanyi ng drawi ngs which fornms a part of the subject specification.
I dentical or simlar components throughout the drawings will 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 system for houses in accordance with the present enbodi nent. The
air-conditioning control systemincludes an air conditioning controller 1

for performng an air 20 conditioning control within a home; an air
condi ti oni R§WEEVEEBEP2RAVY ngeHRCai ' EORAITFEHET 1A% HeFHfifdd o RIBIY or

reat, he har, SuetiLeting dedice 5 Lol ecloc ngventil ation deleen

the home aff

exi'sting

e, a man-sensor 4 Ing a hu

wi thin theg@ﬁ@ét@d ZE#;%H@ 2PN 2 ORErAL R bYe@efAMHy JBARES 7 &ing

t enper at ur

sensor

neasuring a tenperature within the hone; a

phot ovol t akGppPPies genesBédng dexwes 7td orhgeast atbngl advrelrectddw qeower

wi th sunlight;

a battery 8 for storing the electric power generated by the

phot ovol t akcapdwene generidtdrigadeeivéee7 3anangupphyhhgatfemel e iT fsower to
the air conditioning device 5 2 and the ventilating device 3; and_ a heat

accurmul at oRCOUTeFa Gt iR 3t i Y e dthUsT RS The SWaYT i e Ygéieratfed by

the photovoltaic pover generatling devic§edice 7.

The air conditioning controller 1 includes an absence

detecting unit la serving as an absence detecting unit for

1¢ 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 la; a control pattern determining

unit 1b for determining coperation 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

le¢ for transmitting control signals to the air conditioning

device 2 and the wventilating device 3 pursuant to the

contzrol 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.

Firet, if a human exists within the home, the human

sengor 4 transmits a human sensing signal to the air

25 conditicning controllier 1. -In response to the human sensing

signal, the absence detecting unit l1a of the air



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 la; a control pattern determ ning
unit I b for determ ning operation control patterns of the air conditioning
device 2 and the ventilating device 3, the 15 tenperature sensor 6 being
connected to the control pattern determning unit |Ib; and a control signal
transmtting unit Ic for transmtting control signals to the air
conditioning device 2 and the_ventilating device 3 pursuant to the control
patterns dePBfaThediny tRetednt ol pafte?fmBdet éPMtnihg URPE |PEiSTS
Description, wll w be made on the cooling operation in sunmer by .way of
exanpl 6. withingthg "Rore SRl EY s W t REACERB Rorfd- e Hunai Ssensor
¢ transmt 8.8, BUTR,8A9LN0esl Al 5 Lhey i r2Scondidloning copt el er 1.
In response to the human sensing signal, the absence detecting unit |a of
the air copditéon ngigaal|okher chndeter Nioescthabicfehi@inexi8i6 Wit hin

t he home and outputs an exi stence signal to the control pattern determ ning
unit |dH. Réspenmsinvesto d.le exiast ensbrsignakitehe comt roligat tdren air
determining unit Ib 5 determnes, e.g., a control pattern in which the air
condi t i oni AGEEVATE T | SAPpeiat etl, 1§ nEE8EREFY; | AicoMFCREEREH Wi £R t he
ventilatin evice 3. Upan receiving the control pattern, the contro

S gnal "t r AHR A T T LT GEE ahoH 15 O r BFVePgnal s CBFPedssrariBto t he

_Contr0| the control pattern, the control signal transmitting unit I1c

transmits control signals corresponding to the control

10 pattern to the ventilating device 3 and the air conditioning
device 2, thereby contrelling the startup coperatiocns of the
ventilating device 3 and the air conditioning device 2. In
this manner, the air conditioning controller 1 performs an
alr conditioning contrcl to cool the home.

15 in the air conditioming control, the measured
temperature of the temperature sensor 6 is feedback
controlled to become egqual to a target temperature {(26°C in
the present embodiment} set by a user through the use of the
setting unit 5.

20 Next, if a human goes out and does not exist within
the home, the human sensing signal outputted by the human
sensor 4 1s cut off. The absence detecting unit la of the
alr conditioning contreller 1 determines tThat a human doss
not exist within the home and outputs an absence signal to

25 the control pattern determining unit 1b. Resgponsive to ths

absence signal, the control pattern determining unit 1b

-0~



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 conditioning control to cool the honme. 15In
the air conditioning control, the nmeasured tenperature of the tenperature
sensor 6 is feedback controlled to becone equal to a target tenperature
(26C in the present enbodi ment) set by a user through the use of the
setting unit S. 20Next, if a human goes out and does not exist within the
hone, the human sensing signal outputted by the human sensor 4 is cut off.
The absencélegersénbag upi¥- 1 a df aBel Eetdistivoniilg @BAFkol Fee 131ir

determ nes that a hunan does not exist within tﬂ$ h%gﬁiand out puts an
absence si GREL6OBEERe ¢oHtTl “patfer ACTRLRT mi MUY | BY RESPTHST ve to

t he absenc i;gnal, -t o of £ .det er mi_ni [ 1 nes,
e.g., a co%ﬁ?& gp%??e?ﬁeiﬁ&&%ggﬁgﬁﬁ%%gg?ngﬁdﬁkﬁgﬁgﬁégggv%gevgségiﬁg%pped
t hroughout -aa absengerpesiod angkd he yant idmtding dasdce 3=kScapersi®d to
ventilate the home during at |east a part of the absence period. Upon 5
recei vi ng theetontgol ipetterontrheé copiriotrsj gnalhd ramsnttbing sigrdal c
transmts control signals corresponding to the control pattern to_ the

venti | ati n§rdaeinéet Bnandiithe @it 3EGHditE GaRRGodeFiEBa2s ERBFRIPRGHMT ol | i ng

t he Starpug oper ati ons 9f t he ven;ilﬁé%n%e%gyipe,B and the air e
10condi ti oAPnG GePBETSL PREERFS manmdF, (e di CendiTiaHi g 3¢ the
alr conditioning device 2, thereby contreclling the startup
cperationg of the wventilating device 3 and the air
10 conditioning device 2. In this manner, the air conditioning
controller 1 performe an air conditioning control.

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

15 the closed home ig exchanged with the outdoor air having a
temperature lower than that of the indocr 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 i1s lower than the power consumption bf

20 the air conditioning device 2 that performs cooling. As
compared with a case where the air conditioning device 2 is
ocperated throughout the absence period, it 1is therefore
possikble to save energy.

Next, when a family member who went out comes back

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

the air conditioning contreoller 1. In response to the human



controller 1 perfornms an air conditioning control. In this air

conditioning control, the ventilating device 3 perforns ventilation

t hroughout the absence period by which the indoor air heated to a high

tenperature within 15 the closed honme is exchanged with the outdoor air

having a tenperature |ower than that of the indoor air. Thus, the thernal

environnent is controlled in such a way as to reduce the indoor

tenperature. The power consunption of the ventilating device 3 is |ower

t han the power consunption of 20 the air conditioning device 2 that

perfornms cooling. As conpared wiith a case where the ai.r conditiqg#%% devi ce
e

2 is operaf6aSLRE o8yHDBEE: t RESaRLENEPEGF I T% T e EFore PUS to

save energy. . _ .. Next., . Sam | o 3 back
ahome, t BECRATEA SEHS T T ARORE S B FOam Ao Gag nG 51 GALT 1o The & r

condi ti oni ng, cOBLEOL &1i by eV ilRSRONSE LackBeabyann s6AsiAg: shgnalth the
air conditroning controll'er 1 perforns again an air conditioning control to

cool the hepe wshrgitbenai Becandi ti.oniny deviceanef, néoessiopt ivne
conbi nation with the ventilating device 3. In this manner, throughout the 5
absence peebednce hpethed matheniReonakneniirhriethe VA6RED $1€0MOFG! 176d i n

such a way as to make the honme confortable (e.g., to reduce the indoor
t enper at ur EOTRIShfer IR uSMAG the¥dlt @Sor- i réa]ég ﬁ&?urheﬂmeence?r@%rtﬁ? § wth

a reduced power consumplion,d Ne-aut candLbheni-noiderhafe? rnestayted by a
10hone-con1ﬁggfan%?y Enber "can performa cooling operation to
outdoor air as natural energy. Thus, with a reduced power
consumption, the air conditioning device 2 restarted by a
10  home-coming family member can perform a cooling operation to
make the indoor temperature egual 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 air 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 ig 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 setting unit 5.

(Second Embodiment)

25 Juet like the first embodiment, the alr-conditioning

control system of the present embodiment is shown in Fig. 1.

12—



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 ho i s detected
pur suant tSh?h%a%%tQQWﬂfqﬁ?9§h@SsEPP?ﬁgggnFFeS?lf%%c%WEP “ath ﬁ@ﬂﬁ)&?SJust

or esent  enti6tt BT s Shovid T eree piie SRR E S S SRR 5 ot the
first enbodipepiym || be designated by Iike reference synbols and will not
be described. In the air conditioning controller 1 of the present

In the alr conditioning controller 1 of the present

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

an absence detecting unit but alsoc 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 long periocd egqual to or

10 longer than a predetermined time period or a short periocd
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 periocd
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 length of the absence period or the

20 expected home-coming time thus inputted. The absence period
egual 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 periocd 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 tine 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 famly nmenber | eaves hone. For
exanpl e, t RELI$BEEPNE UNFRS5CRREFLEBSCE (HAiSt ¥HICIIFUEE MPHRE 1%engtd#F of the

absence period or the ex ted, h -conming tine. The home-coning tine is
Gotimated PPOMTRRIT ergh r CHA Aodenca pEred BY THe.: a0 onfenred
honme-com ng ti LB ed h C i egual lgnger than
t he predeternigggkggﬁgiégggga F%gdg?ggﬁ?ﬁegeggé%%iblong ﬁgffgﬁf The absence
peri od shogt efi dchaly tdre guadeiesamdaedptiriedper i qthel SsidRire/aM detk@siriche
short period. The threshold used in determ ning whether the 25absence

peri ok i s thet| bagmper epdimmate Hehss horntggerdbdtvar dleserdeparadiingl deddde air
conditioning characteristics of. a huilding and the capacity of the

ventil ati ng>dePE cePBeNIY ARFERARA &1 tchr&shot TRe = FHifalPR5d-“Sbout

two hours. . . Al ternativel t he absence detecting.unit.la store a
history of *pAEPTAbgEce " Per Pods > The %%Iése%%ngz dg“faec%klleng legghcﬁi tofg%lkfgy
estimte the,lengt EEPEo&hetﬂQS%% ecReM i od Dased.ehntherabsence LEAULTI ng
time and day 1n the absence period history and may perform pursuanf to the
I ength of &he-aksencenpepiredestheripr deessmohingt iwmiting t bee heneeees ng
time and the process of determ ning whether the absence
10 period is the long period or the short period.
The threshold, which 1s compared with the length of
the absence period to determine whether the absence period
is the long pericd or the short period, may vary with at
least one of the year, month, day and hour indicating the
is 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 periocd. In other words, the
air conditioning contrel 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 ig the szhort period, the contrcl
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10period is the long period or the short period. The threshol d,
which is conpared with the | ength 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 indicating the 15
seasons and the tine zone at which the determ nation is nmade. This nmakes it
possible to set the threshold based on the |ife pattern of famly nenbers
whi ch vari es depending on the seasons and the tine zone. Dependi ng on

whet her the absence period is the long 20 period or the short period, the

control pattern dezeimning unit |b _changes the contrql pattern of, the
ventil ati n@aﬂﬁﬂ%ed%teflfi?%t}g?%d’tmttheuhb%%%c%“%T i %Oqﬁ%fthé}h%ﬁ%ret he air

di tioni trol _thro t .th ce peri b [
porf or mad SEBETT nGoBhCAnGEABT e SRAbas agbr oA 1o (G /R e Fod or

the short peri %nd&ftigﬁﬁngb%%%@epezi od iscdieshert Rkl ofknd e Gont r ol
pattern determining unit Tb perforns, throughout the entire absence peri od,

the air cosghit®ni ngscoptratedytahirehtiherai theohdinti asi dg déw cEr2ti S
stopped and the ventilating device 3 is operated to ventilate the hone as
in the firstb&girodi nment . | f the absence period is the | ong period,
the control pattern determning unit | b stops the operations of the_air

condi tioni ng devicéD® AnGeFRE VEREPRatnd Fevit¥ PLFer ddttedidHyg the
absence Stﬁgé%eggmﬁeiéfﬁ%%l EtE%EkHde%Mk%% %he operations of the air
conditioning device 2 and the ventilating device 3 after
detecting the absence sgtate. The air conditioning device 2
10 is kept stopped throughout the entire absence pexiod.
However, the ventilating device 3 ig contreclled 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 long period, the wventilating
15 device 3 is not operated throughout the entire absence
period but ise operated for a minimum period immediately
before a family member comes back home. This makes it
possible to prevent umnecessary 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 contrel of the second

-1 5.



10 is kept stopped throughout the entire absence period. However, the
ventilating device 3 is controlled to start its operation a specified tine
(e.g., two hours) earlier than the home-conming tine of a famly nenber. In
other words, if the absence period is the long period, the ventilating 15
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

20t he thermal environment within the honme using the ventilating device 3.
(Third EnbeuPREARSRY n t @S FERINFOIPEREAGScomt r 5RO§§stSm &het e Esent
enbodi nent, the, control | yi on the. electric power 25generated by the
phot ovol tale@éﬁ‘g%‘?mbe‘ﬁ:’ejrgﬁ? %gg e e |Eﬁg added f%%z\%e et esfyr?“éﬁoj“esnvalr%éonrrent
control of the secqond ;emaodipent. The sane conponents as those of the

second
Referring to Fig. 2, the air conditioning controller 1

5 cf the present embodiment includes a power measuring unit 1d
for measuring the electric power generated by the
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 1Ib. As in

10 the second embodiment, the control pattern determining unit
1b changes the control pattern of the wventilating device 3
throughout the absence period, depending on whether the
absence period ig the long period cr the short period.

If the absence period ig the short pericd, the control

15 pattern determining unit 1b performs, throughout the entire
absence period, the air conditioning control by which the
air conditioning device 2 1s stopped and the ventilating
device 3 ig operated to ventilate the home.

If the absence period is the short pericd, the contrcel

20 pattern determining unit 1b controls the operations of the
air conditioning device 2 and the wventilating device 3
depending on the wvalue of the generated power measured by
the generated power meaguring unit 1d, for example.
Specifically, if the value of the generated power is smaller

25 than a predetermined value, the control pattern determining

unit 1b stops the air conditioning device 2 and the
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enbodi nent will be designated by |like reference synbols and will not be
described. Referring to Fig. 2, the air conditioning controller 1 5 of the
present enbodi nent includes a power neasuring unit |d for neasuring the

el ectric power generated by the photovoltaic power generating device 7. The
val ue of the generated power neasured by the power nmeasuring unit Idis
outputted to the control pattern determining unit Ib. As in 10 the second
enbodi ment, the control pattern determning unit |Ib changes the contro
pattern of the ventilating device 3 throughout the absence peri od,
dependi ng on whet her the absence period is the long period or the short
period. |fvehelapsengedpeifod3is {hetERoMR1lpEr iUd, Thihedeomitawid AF'Pattern

determining unit |Ib perfo nms, throughout the entire absence periaod, the air
condi ti oni NGCEBREr 8RBy WA I t RESArTE cORRN IO i v e 29 G dfped and
the ventilatin ige 3. e - ventilat h I he, .absence
period is ?hg SC%$¥k%er$%ﬂ§ﬂ¥ﬁe&%%§§?% Lﬂ%OEgg?tSQ% g%?%%??%igagu%}?blb

control s thengpefationsaofiddhe ahe enrdi-bhoningidevisei 2 and the
ventilating device 3 depending on the value of the generated power neasured

by the gener at ednpower aireasuaihge uakémpte, f aheexantieis Speeefi cdl Inhe i f the
val ue of the generated power is smaller 25than a predeterm ned val ue, the
control papterpveletasrdi PRWRE WRTCNHS S se al rie ImRT4 -ng Idevibée 2 and

h
the generated power has no surplus, the control pattern

determining unit 1b stops the air conditioning device 2 and
the ventilating device 3. If the generated power is 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 &, 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 value of the generated power but
alsc the power charged to the battery 8, the power supplied
to the heat accumulator ¢ and the power used in operating
the home appliances. Accordingly, 1t 1s possible to

calculate the surplus power.

25 Regardless of the magnitude of the generated power of

the photovoltaic power generating device 7, the operaticn of
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ventilating device 3. If the value of the generated power becones equal to
or greater than the predeterm ned value, the control pattern determ ning
unit | b operates the air conditioning device 2 and the ventil ating device
3. In an alternative exanple, the surplus power of the photovoltaic
power generating device 7 is neasured. |If the generated power has no
surplus, the control pattern determning unit Ib stops the air conditioning
device 2 and the ventilating device 3. |If the generated power is surplus,
10 the control pattern determining unit |Ib operates the air conditioning

device 2 and the venti|ating device 3 throggg the efffct'wg.use of the
surpl us poWef HRACELAEHH sOTHE S Herrfal S EHvViTOnTretRSW tHih tTHE hbmd -

beforehand,in such a vay.as .t %ﬁ%%ﬁé‘%@%‘%‘é&%@r t.al ee.og.Sghefﬁrg:ngi lrJ]S

power of tﬁgop otovol tai'c "power generating device 7 referred to

means the glegciiic poversexsd L@lingxmeezp@ewegafcaa@g%dlﬂpqubh%&@tﬂ,ertmé, t he
power supplied to the heat accunulator 9 and the power used in operating

t he hone appkiantesnvibenpemer wieasur itige uhbtnel d 20cogarncieasubg ndte onl y
the value of the generated power but also the power charged to the battery
8, the poweensipptired tevihe Reai! a€eGhulat HEY9 BhHd tPher Eh@sd@mien

operating the hone appliances.jAcggr ingI%%%i is possible_to cal culate the
sur pl us po@eFLoDERRIFar tFBEE-He-th t "Ehe Pener dted péierYof the

photovoltaiggggyer ggn%%%tkggg %xkﬁgz%g%%heogp%ﬁgti tgkolgggcv?ﬁkggating

device 3 i 8 drted a speci ., two hours) earlier an the
hone- comi ng.td 1. 0fy asdand y; nemer-pIReganiass tofl yeXxissigrce nef Hohe-surpl us
g b Aty :

power, the thermal "environment within the hone is controlled by the 5
venti | ati ngotlevd cef 3 | fasiich reemeyr ,as o aiek exdrivel thome ngodesr tebke is

i mredi ately before the home-coming of a famly nenber. |f the generated
powerllof t#espharegwedlechile peneingeher artHy fdeviwen ™ jadiagr pRYs CPndedi at el y
before the homecom ng of a famly nenber, the air condition%n%.device 21is

Accordingly, in e event that the ailr conditioning
device 2 and the ventilating device 3 were operated by the
surplus power throughout the absence peried, it is possible
to more effectively operate the ventilating 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 surplug 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 is added to the
thermal environment control of the =zecond embodiment. The

25 same compcnents as those of the second embodiment will be

designated by 1like reference symbols and will not be
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10al so operated in conbination 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 nore effectively operate the ventilating
device 3 15 immedi ately before the home-comng of a famly nenber.
Moreover, immedi ately before the honme-comng of a famly nenber, the air
condi tioning device 2 can be operated through the effective use of the
surplus power so as to effectively inprove the thermal environnent.

20( Fourt h Enbodi nent) In the air-conditioning control system of the
present enB8aFHeREI- t he reverse power flow control of the photovoltaic

power generating device 7 is_ad t t he vi,ron t contrgl of
added 19, Lhe ther ”%kaﬁ% in ?ﬁ% S %1%

the second enbodifrefit. The-IBsarms conponent s” as ose 0 sécon

enbodi nent L LoRe: designated dvl ikeceef enencaesyabgbieandonidd; et be
descri bed. In the present enbodi nent, as shown in Fig. 3, the

ai r-condi tLonkpg eomkdalimystremiicngbudes ganpaeeedcopdihé opiest &> e c
converting the DC power generated by the photovoltaic 5 power generating
devi ce 7 t pouar AQpoweEt.inThe dgiviceondi t Fonidy dunt msivesyst emtmas adf-unct i on
(a reverse power flow unit) of causinq t he generat ed Pomer to reversely

f1 ow t onar B9BIE oI AP dVEr Sy tfent WHe i r & FridiHEnifwy *
Contr0||erf}o%ng£ygﬁso€ é§&§§§§’éﬁ&“§aﬁéé&¥ed power to reversely flow

toward a commercial power supply system. The air
conditioning controller 1 includes a reverse power flow

10 control unit 1e for contrcolling 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., & short period corresponding to the

15 absence period of less than one hour, a first long period
corregponding to the absence period of not less than one
hour but lesgs than two days, and a second long 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 periocd 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 periocd is the short period,
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10control unit le for controlling the reverse power flow operation of the
power conditioner 10. Dependi ng on the I ength of the absence period,
t he absence detecting unit |la assorts the absence period into three
patterns, e.g., a short period corresponding to the 15 absence period of

| ess than one hour, a first long period corresponding to the absence period
of not | ess than one hour but |less than two days, and a second | ong period
corresponding to the absence period of not |ess than two days. The
thresholds (i.e., one hour and two days), which 20 are conpared with the

| ength of the absence period to ass%%t the three patterns, may vary with at
| east one 6t hér§eat TR HCUEF anG F6GP PndPEdt PRI PHRe seasons and the

time zone at whi e term i I, e I t

det er mi ni ng unit gﬁltéh&%%&g“?h@%%%ﬁﬁréﬁ E%?t SF‘%pgf 5%%%5§5V€%%i'$% g devi ce
3 throughoyt .t Be, absenss: peld oghi depengdhng. ans Whet Asiside: absence period is
the short period, the first long period or the second | ong period

| f the absepsenperipedibs, t heeshant @endodortie; conttobl patt e céetterem ni ng
unit | b perforns, throughout the entire absence period, the air

condi t3 oni RYTcERRGSEibyinki cleviiee B disr TomRbad oRRAg tdeyi teni jas istopped
and the vegtilating device 34 3,008L88d Lo yentljate the home.

If the absence period 1s the first long period or the
second long period, the control pattern determining unit 1b
stops the operations of the air conditioning device 2 and

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

15 If the abgence period is the second long pericd, the
reverse power flow contrel unit le 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 absence period. However, 1f the absence
period is the second long peried, i.e., the longest period,

25 the power loss 1s i1ncreased due to the discharge of the

battery 8 or the heat dissipation cf the heat accumulator 9.

-20-



I f the absence period is the first long period or the second | ong period,
the control pattern deteimning unit Ib stops the operations of the air
conditioning device 2 and 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 tinme earlier than the hone-comng tine of a
famly menber. 15If the absence period is the second | ong period, the
reverse power flow control unit |le operates the power conditioner 10 to

reversely supply the DC power generated by the photovoltaic power |
gener at i ng *deviee® 7885t héﬂﬁoﬁ:%erm"&efr p8 ?r%ﬁgl %Ysy%}i‘%nppﬁg?‘é%ﬁt@fc t he

battery 8 and the heag %g ag&ygylgtgg gev%?%gigeéuggigé?Sé%%a£§i£o r

gener at ed @fWFﬁegﬁﬁgF056 ai ¢ power genera evi rged to the

battery 8 apdthersmaklycagcumphated, i nchie heal-rageumilalere 9 4 oughout
t he absence period. However, if the absence period is the second | ong

period, i.effethevkdngestd pniiod;, t2st Nenpewerml essensei ncreased due to the
di scharge of the battery 8 or the heat dissipation of the heat accunul at or
9. Insthis casdntk&eDCEpover tdemepht efobythheemhvstiorsitsai capowpner
generating device 7 is reversely sugpligd and sold to ather custoners,

ff& % erm

wher eby t hE°genB? aPBE~pbwe? Ean bge Every Aseddiing 1 h e’it”’ :
e s DEabl bl okl STt oot sUeE: solld 0
providing g eerbortabhe ERFOD, SPAGE-t GnalbonRiegMitne frmdop-nenkerzanhil e
using the outdoor air as natural energy to seek energy saving. In a wnter
heat i ng natural energy to sgeek energy saving. In a winter heating
10 cperation, it is equally possible to obtain the same effect
by using the outdeor air having a temperature higher than
the indoor temperature.
An outdoor temperature measuring unit may be provided
to meésure 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 1s higher than or Ilower
than the manually-set target temperaturs 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 1s lower than the
outdoor temperature Iin 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 descriked above, the wventilating
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10 operation, it is equally possible to obtain the sane effect by using the
outdoor air having a tenperature higher than the indoor tenperature.

An out door tenperature neasuring unit may be provided to neasure the

out door tenperature. The ventilating device 15 3 may be operated if a
human does not exist within the honme and the indoor tenperature neasured a
specified tine earlier than the expected honme-comng tinme is higher than or
| ower than the nmanual | y-set target tenperature and the outdoor tenperature.
The ventilating device 3 may not be operated 20 in other cases. This is to
keep the ventilating device 3 stopped when the indoor tenperature is |ower
t han the oWtedocr Benpgeravareliatsuhma: or Tgervarttd liadoor Ceehper atae is

hi gher than the outdoor tenperature. in winter. It nay al so be _possiple to

stop the vémRCHIEE RGREBVIEE EWMEPAHE S5i AdddeTeper 406r 8UF83thed h
t ar get tengg&gtghg:FgﬁeahgfinpgngﬁgE%rggsgggggg_above, the ventilating
atihg n.

device 3 is a venti e ventilating device 3 may include other
devi ces capabl e gf i pteodugng: ke r@ut dgakeghbelint Gaidie: homepee. Gjran
electric window. In the enbodi mrents descri bed above,the air- 5conditioning
contro$ systemitsohhsyakbbedreoh ayhorseibyinayadflecéxdanplee. hddewever ,wdihe
air-conditioning control systemmay be installed in any place where the
i ndoor spa6é aehnrie -out dovevapacehar éidi-Fioged tiengng gergnodsi eeFitdaral
conpl ex, an apartment, an_office, shoppi ng arcade _.and a factory.
P maypbe Egstalled in any p%ace %Rer t&e gndoor space ang'the
cutdoor space are divided, e.g., in a residential complex,
an apartment, an office, a shépping arcade and a factory.
10 While the invention has been shown and desgcribed with
regpect to the embodiments, 1t will be understood by those
skilled in the art that various changes and modifications

may be made without departing from the scope of the

invention as defined in the following claims.
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10 Wiile the invention has been shown and described with respect to the
enbodi nents, it wll be understood by those skilled in the art that various
changes and nodifications may be made wi t hout departing fromthe scope of
the invention as defined in the following clains. Wat is glajned is: 1.An
air-conditioning control system conprising: a ventilating device
for performng ventil ation between an indoor space and an outdoor space;
an absence detecting unit for detecting absence of a human within the
i ndoor \Ypatis;claimedis: 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
within the indoor space; and an air

control, a thermal envi.ronnent _

condi t i'oni ng AT69 8N BPREGCTIHE! SYStRRAEPAIPTEME: ndoor - space,

wher ei heai Co ' . ; wh h
Absence of t AT 48t BrigidRing ehBalii Bl LeRfi difrats ikt the

ventil afn figqdevegseduring at |east a part of the absence period such that,
when operating the air conditioning device next time, the thernal

envi ronment wht@bseﬁd@edbt&ﬂﬁ? SIRES USteRORG 'AbdeBel 8f BURIMANVARNASIHEO
reduce a power consunption of the air conditioning device, wher ei n

t he absweiure spatecti ng unit is adapted to, when the absence of the human is
detected by the absence detecting unit, make determ nati on whet her the
absence peri 84 discandibagngerdndelletadapted toroparatee whdratheaabsareshol heor a
short period shorter than the threshold, and the air conditioning

cont r oluERN i defesiesyby dhe avseoare Wetedivgt iniht thegventiating deviee fdusingrat

contr ol tterps, dependi ng on et her the absence period is the |ong period
or 1t he SERoAPASEP! B APSRACE Period 1o Ghialrel el RPKshMaNt Withiahedndgath at

| east gagceojfanyéear, nont h, day and hour at which the determ nation is nade.

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 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,

wherein the absence detecting unit is 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 threshold or a short period
shorter than the threshold, 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, and

wherein the threshold is varied with at least one of year, month, day and

hour at which the determination is made.
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i A(DSL. P 2. The system of claim1, wherein the absence detecting unit

det erm nes whet her the absence period is the |long period or the short

period by estimating an end tine of the absence period, and {:he apr

conditioning controller is adapted to continuously operate the ventilating

devi ce throughout the absence period if the absence period is the short

period, and start an operation of the ventilating device a specified tine

earlier_than_the end tine of the absence period if the absence period is

the | org perild§ sgstemy ofjGlaigyildi Whelisihdhe clisemcesyetesting carip detarmgnes

a ventila%hn devi ce for Re forning ventilathon bef ween gn i ndoor space and
thep i o t

an out Higeabsence periag isiednta PREPE AT thg Shart PeiiRd ByestmatigoMsence
of a h i thip t i ndoor .space. . .alr conditioning controller
adapt eg ﬁot’wge&a ee, Q%éeﬁr&t %”é 's%ﬁ%eth%fa"i ﬁ%&ﬂﬂ%ﬂgi tgorﬂ%o[l{'g{:tf%agw%[d:@
absenc ' il - j i i.n east . a t of an
absenc g:o‘ggbgg%él?%ﬁggﬁer 21}6}1 geat{ﬁgfr"lr‘réa?’teg%\%i ?ﬁ%ﬁgﬁ? Lg\lljm{hltehlg%% mdée p%; %% rtpg%ac e;

and an absencopaiibl aNiHegsiaY pefod UindC o diloPéraiepidf Mg VBRLIbANYEEVISRACE,
wherein the air conditioning controller is adapted to operate, when the
absencepetifieti dinai rarier shatetleceed time ¢thtbeadisence pdeioecl tHegabkdrice mprKat e t he
ventilating device during at |east a part of the absence period such that,
when opethgtloRg Peredai r conditioni ng device next time, the thernal
environment within the indoor space is controlled in such a way as to
reduce a power consunption of the air conditioning device, wherein

t he absence detecting,.unit is,adapted to, when the absence of the hunan is
det ect §d by Hea'réﬁg%‘ﬂ%n'agtcé’@frpﬂ@?%% COMRRS et er mi nat i on whet her t he

gﬁzretncgerpiegggﬂleiggla?inbod&i&efdr%%n%%mg \s&tﬁ)étiénoggﬂeetnhgr? ir?dc}or}rs%gggla%dor a

an outdoor space:

an absence detecting unit for detecting absence of a human within the
indoor space;

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; and

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 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,

wherein the absence detecting unit is 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 fonger than a threshold or a short period
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shorter than the threshold, and the air conditioning controller is adapted
to control the ventilating device in different control patterns dependi ng
on whether the absence period is the long period or the short perjod,, .
wherein the absence detecting unit determnm nes whether the absence”périod is
the long period or the short period by estimating an end tinme of the
absence period, and the air conditioning controller is adapted to

cont i nuqus operate the ventil ating device throughout the absence period
if the 53&'{%&%5)%'?? gyesholdn @ndrbetaipeenditionigg Fost@iier imadarteditpawnsd! t he
ventil atin vi.ce specifi ti.me earlier than the end ti f the
apsencg}].%e??%ﬁaé'qgt é"%oé@ng@%b%?ti s Pﬂéeqrﬁn&eﬁgpij%, %%?Wrt e .
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power generating device I generatrng electric power by using sunlight to

| nera ( . ecrrv . ]
supply the e\nﬂ@ré!ncthggég%renbé dé@c\}ﬁg;urﬁPMme%s’Wh%@?&% Qﬂgeﬂééﬁ??rbqq or is

ventil ati ng devi ce, eln the alr conditioning co

adapt eds tthe dpeg aletiotiher e seORdidricanby @stRidtipg aRErdd 8meest tHaabbsen@evi ce

t hroughout the absence period if the absence period is the long period and
t he el geriodc apdvibe zjemenditiedity cohteolfEnds adaited do pmtinugesiereidra thevice is
equal to or greater than a predeterm ned val ue, and operate the ventilating
devi ce vanYigdag iderie threughautitee absance periethdf thenabssfincehperidss isnibe shert od
regardl ess ,of the magni tude of the electric power generated by the
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detecting ab 'EHTRH it hip, I r ...an air conditioning
controller agﬁgﬁﬁqﬁ%ggper atE (iac%ﬂ'@#gﬁn@ﬂ%yg{%@@m@ﬁe&?&%ﬂ%ﬁ%%5 -
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, and

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 is the long period and the electric power generated by the
photovoltaic power generating device is equal fo or greater than a predetermined
value, and operate the ventilating device a specified time earlier than the end time
of the absence period regardless of the magnitude of the electric power generated

by the photovoltaic power generating device.

4. An air-conditioning control system, comprising:

a ventilating device for performing ventilation between an indoor space and
an outdoor space;

an absence detecting unit for detecting absence of a human within the
indoor space;

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

environnment within the indoor space; and 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 humaf-¥'s-‘det ected
by the absence detecting unit, operate the ventilating device during at

| east art of th sence period such that, when operating the air
condi t i YHNAY *%lé\‘?}f%‘geﬁ%&vtfhﬁ senagedetgetinguniniie dﬁﬁﬁfgimmdaww ¢Heng mtloor

space i ontrall i,n_such a. as.to reduce a power consunption of the
T coranet ShPe" a4t e e hefiot Y uich e Fe R SR e o g Tomeop
adapt edSrPtaQe. uwhgn the absence of the human is detected by the absence
detecting unit, make determ nation whether the absence period is a |ong

period equal atr@aipboﬁ&ﬂ&%gtdé%ﬁbeafo}Bb_@ﬁ?ézﬂ%ﬁ%ﬁ ?}%HoBPéﬂy% shorter than

the threshold, and the air conditioni I's adapted to control

the ventil at iwigerdiv thee aim cdhditienipgt comtrdiree! isPadhsenstdl epensendviah Waet her
t he absence period is the long period or the short period, wherein the

ai r - coratisenoai ofgtheohtinan sy sietetéd rijhéhne abspniceedetecting unit, sopdrateowd t ai ¢
power generating device for generating electric power by using sunlight to
suppl y VeRElaéingcdeviee soifvg ablaasé aiparicohtlie iabsenge deviace sad thae when

ventil ating, devi ce; .. . a battery for storing the electric power

gener atP®§" Q%@ Fh6PBIEPP RIS IPdGR NegkiBrathe dreraval @avigamany witimipe he

el ectri. cdooovver to_the ab\(}_['é condiﬁi oni n% qevi ée and the ventil ating device;
and  MAOOTPPAEG LT SENBBURT M PUGH BoNeY BF BAPHUESR PRYEF SEISHERERN Of HiS t he

el ectrig d by the photovoltaic power generating device to a
comer gﬁa@%&%@@ﬁ%@ﬁ’ system and wherein the air conditioning controller

I's adapted tqhersihitRb absbnbd Gt il is 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 threshold or a short period
shorter than the threshold, 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,

wherein the air-conditioning control system further comprises:

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 power
generating device and supplying the electric power to the air conditioning device
and the ventilating device; and

a reverse power flow contro! unit for reversely supplying the electric power
generated by the photovoltaic power generating device to a commercial power
supply system, and |

wherein the air conditioning controlier is adapted to control, if the absence
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period is the long period, the reverse power flow control unit to reversely
supply the electric power generated by the photovol taic power generating
device to the commerci al power supply systeminstead of supplying the

el ectric power to the battery. 5. An air-conditioning control, system

conpri si ng: a ventilating device for perforning ventilation between
an i ndoor space and an out door space; an absence detecting unit for
detecti ng. apse cer\ of a human within the indoor space; - an air

condi t i i'CWB‘Schﬁt?'@ﬂ Pefioadhpteveiss Rayerdiow captspl unittoaleyerssdy sippiidherunman
is dete . by the absence detecting,unit, the ventilating device during at
| east a&%@%{; é?wgﬁ gaeﬂkeéﬂ@(g grﬁ'@d qh%’fq:vd;}!]f@}cmpoqur heeRgiatiegy AevRaet®t thE t hin

t he i ndopy : i di ti.oni i f.or cooling or heating the
i ndoor spa@g?&gﬁpm%p S\?\'Egﬁle%%ﬁgﬁ]emaél@%cgﬁ %ﬁ%&ﬁ'ﬁ%dﬁﬁoﬂ??tgﬂ@?w‘?%% ted to
oper at epgtiepen the absence of the human is detected by the absence detecting
unit, operate the ventilating device during at |east a part of the absence
period such that, when operating the air conditioning device next tinme, the
thermal environnent within the indoor space is controlled in such a way as
to reddce a poweir-coodiioning amtal systeraicomgoizdig:i oni ng devi ce, wherein the
air-conditioning control systemfurther conprises: a photovoltaic
power gener afi YRtiRiigc@evier fearrifarmimg veni@stion bepueen abyindsomgpamendridght to
supply the gl ectric power to the air conditioning device and the

vent i | &% MCaeLsrRase: a battery for storing the electric power
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indoor space;

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; and

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 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,

wherein the air-conditioning control system further comprises:

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 power

generating device and supplying the electric power to the air conditioning device
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- 27 - PACSL and the ventilating device; and a reverse power flow
control unit for reversely supplying the electric power generated by the
phot ovol tai ¢ power generating device to a commerci al power supply system
wherein the absence detecting unit estimates an end tinme of the absence
peri od and makes determ nation whether the absence period is a'short” period
shorter than a first threshold, a first long period equal to or |onger than
the first threshold but shorter than a second threshold, or a second |ong
peri od 4BhiEva 'ntgtfge‘%%(%’@ t hreshol d, and wherein the air
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the fi rssibplogigteari od or the second |ong period, and control the reverse
power fl ow cont rol unit to reversel y supply the electric power generated by
t he phot ovol wdieteipotiver atgmeradetogtintp uhit @stimdtbe ar08NE tighabf PenabsshEp! Y
systeminstead of supplying the electric power to the battery if the
absenc®epedi and irsakéere dederondaliangvhimhenthe =hsefice sgrsdceis of shbei perfod
wherein the air conditioni n%econ_t roller is adapted to control the
vent i | 8hPRE" daan @efirsh taresheldemt fitsdrlong pepigck eaual wepeirtigry thenvhetfiret t he
absenc eriod is the short peri the first long period or the second
| ong pi’?'{%ﬁégld it sfipstes %ﬁt‘%%%ﬁ’@aghﬁ%’c’% 0,2 §REPRY IPNEnReHqd lonaghthame
second j rJ with at | east one of year, nonth, day and hour
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at whi ch ermn i's made.
wherein the air conditioning controller is adapted to continuously operate

the ventilating device throughout the absence period if the absence period is the
short period, start an operation of the ventilating device a specified time eariier 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 reversely
supply the electric power generated by the photovoltaic power generating device to
the commercial power supply system instead of supplying the eiectric power to the

battery if the absence period is the second long period.

6. The system of claim 5, wherein the air conditioning controller is adapted to
control the ventilating device in different control patterns depending on whether the

absence period is the short period, the first iong period or the second long period.
7. The system of claim 5 or 6, wherein the first and the second threshold is

varied with at least one of year, month, day and hour at which the determination is

made.
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