SPECI FI CATI ON Al R CONDI TI ONER MONI TOR AND CONTROL
SYSTEM TECHNI CAL FI ELD The present invention rel ates
to an air conditioning nonitoring and control system
5 that nonitors and controls an air conditioner.
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An air conditioning momtonng and control system according to a first aspect of
the present invention comprises air conditioners, a first air conditioning monitoring and .
control device, and a second air conditioning monitoring and control device. The first air

conditioning monitoring and control device communicates with the air conditioners via a

first communication line. In addition, this first air conditioning monitoring and control -

‘device includes first momtorlng and control means and second rnomtormg and control

means. The first momtormg and control means and the second momtonng and control




1 nmeans nonitor and/or control the air conditioners.
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 Anair conditioning monitoring and co'ntrol_ system abcoi‘ding to a third aspect of -




An air conditioning nonitoring and control system
according to a third aspect of 2 the present
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An air conditioning monitoring and control system according to a fourth aspect of

_th_e present invention is the air conditioning monitoring and control system according to

- the third aspect of the present invention, wherein the first communication protocol is a

manufacturer-private protocol. In addition, the second communication protocol is an open
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the third aspect of the present invention, wherein the
first communication protocol is a

manuf acturer-private protocol. In addition, the second
comuni cation protocol is an open 3 protocol. Note
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- Here, with the control selection means, it is possible to select to enable/disable

one type of control or each of at least two types of control, depending on the number of
types of control that the first monitoring and control means is capable of performing.

Accordingly, this air conditioning monitoring and control system can avoid user confusion

- and prevent the occurrence of problems in controlling the air conditioners.

An air conditioning monitoring and control system according to a seventh aspect




30 Accordingly, this air conditioning nonitoring and
control system can avoid user confusion and prevent
the occurrence of problens in controlling the air
conditioners. An air conditioning nonitoring and
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oring 20 and control device conpliant with a
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condi tioning nonitoring and control device conpliant:
of the preseht arvenipenalfovet the ober td heordior nooordy theoair canditbniit@riondforing
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. i I - iti i ML
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. P t .
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The air conditioning monitoring and control system according to the fifth aspect
of the present invention enables easy wiring installation.

The air conditioning monitoring and control system according to the sixth aspect

- of the present invention can avoid user confusion and prevent the occurrence of problems

in controlling the air conditioners.

~ The air conditioning monitoring and contro_.l_sy_stem acéording to the seventh

- aspect of the present invention can avoid user confusion regarding the schedule of
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of the present invention can avoid user confusion and

prevent the occurrence of problens 30 in controlling

the air conditioners. The air conditioning nonitoring

and control systemaccording to the seventh aspect of
er _confus

operaip Gull RN ohe Gt ST OHOR o 0K “AvirE PBvsh end dgmand

controlOSTaHE kg B6R1iREndR¢.0b! ens in energy saving control and
demand control of the air conditioners. BRI EF

BRIEIDBESRIETPIORNNOD FTFHEDPRAMIBEGE gure 1 is an overal |

confi guratl on of an _air .conditioning nonitoring, and
coigwrell is gn gyerll ronfipyigtien of pg ayy ooagn@n(ng)mghmwmgartm@mrol
functional conparison between a manufacturer-private

5  system, . LT .
protocol air conditioning controller and an open
PIERER6 ¢ 012 & ra @pRdicl) %Ho%né Ofher ‘ﬂlﬂ(ﬁ{ronhln c%rrﬁﬂaﬁ%ﬁ between a
control-ter syst em-and--a-rul-ti pl e L,uﬂti'w I"er ayal. em-
manufaétlgeur pridité spratacablaér (c@ndsivanign gohtneldruand | analpen protocol air
arlso% between the 10 manufacturer-private
| condltlﬁmas gemroligrin & sigla satiolsr i and & mullinle corirgljssrystem.
' i the .sin
_ DR BB, PRI SRR B, Pl Sefen o
10 -manuf&’ttﬂéif-}@flﬁél)prb@cé‘i fanebh@RoRin ?C Korﬂi‘cﬁ&f adAdofhd Npen protocol air
: manuf acturer-private protocol air conditioning
conditieming cohtraler imthe shigje centd(le)y sysern afid thetmoltiphd coskrodier $sem.
open pr col _ ai condi tioning controller. 15
DR &gﬂb CRedEnetgn bieo%ﬁ‘éw NBemanyfacturer-private protocol air
. f | col it (first
contid RG5O, FEREE1 B0 P i phfbrorcot a
comﬁﬁ@ﬁﬁg@@ﬁnﬂgeltorlng panel ) 21 manufacturer-private
_ rotocol air conditioning controller (first air
15 DESC QN &F WEMEEMEN@MHI\MLSOI devi ce) 20 22d
1 protocol conversion unit p{otocol conver si on, means)
22 open™p? Fﬁ&%ﬂf'PéﬁV@tedBH@iCP BANERY RO Cdrst Bonitedry Agnel)
air con [ ce) 30a,
12 30b ind e'h p?ﬁo?&(n&{;'}rﬁ%r [ ongﬁ &8%6&5% }g&or unit
21 (air Coﬂﬁdmdfh@'ﬁﬁ" privafe pﬁatofcbmi c&mﬁvﬂiaﬁm@dﬂtﬂm& (gt 4iP0
air conditioning nonitoring and contr system BEST
MODE Fcoonémmmg\@mﬂnwd PUENT dSNEe)
20 22d protocol conversion unit (protocol conversion means)
- 22 open protocol air conditioning controller (second air conditioning
monitoring and control device)
30a, 30b indoor unit (air conditioner)
31 . outdoor unit (air conditioner)
25 53 first communication line
100 air conditioning monitoring and control system
BEST MODE FOR CARRYING OUT THE INVENTION
- <Configuration of the Air Conditioning Momtormg and Control System>
| o Figure 1 illustrates an air conditioning monitoring and control system accordmg 10
30 an embodlment of the present invention. |

As shown in Figure 1, this air coﬁditionjng-monitoring and control system 100

~ mainly comprises air conditioner indoor units 30a, 30b ..., an air conditioner outdoor unit
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<Configuration of the Air Conditioning Mnitoring and
Control Systent Figure | illustrates an air
condi tioning nonitoring and control system according
to 30 an enbodi nent of the present invention. As
sho in Fi e 1, this air.conditioni nitorin
31, o SR BB oPRIRCDOAT SRR htlEd 2 o' open Blotocol ir
conditRMG! {drRfdfEr '?Edg étﬁreggaﬁvaéoﬁotocol i3tihe PC 11, an open
condi tioner outdoor unit manuf act ur er - private
protocgir @bnic@ingaP€C 1) ndd tsubsyisteghsc4mi, Mob . erindddingropep@fotocol devices
protocol air _conditioning controller 22, a
(for exﬁﬂﬁﬁl?ﬁ hglatmgemqmm%tt feCprbt aspinmentrdisastar rpgewu.m equipment, etc.).

<Com§foh Toofed R pdTB St h G alDe aaL CORer BT o,
| BBt g R R B Hoor SafY r?)bé y3(ﬁ)qu' AHERE audéoﬁfaﬁﬁcﬁfe outdoor unit
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—prevention -equi-prent;—et-c.) - 5-<Connecti-on IU[JUI ogy

31 are Gﬁ)nﬁﬂnﬂnﬁti’veﬁbaﬁlﬂebmdlmghé/lﬁrmnh&rctln@'-@mﬁhtélp[mbwl &5y sbreliftoning

The air conditioner |ndoor units 30a, 30b ... and the
controlfgry 24 o@dlt thsnegpeBupEvierolumir conditigpimgc sanuolicaPveta a first

facturer-priyvat
commGUMBHIER 5 THGRER DA B S ARG B0 b EErpRGPDiSg) ogfepler 21
commub@Hlist Wi b8 MAMHAUFR priddieY bidtétol 'rﬁ&ﬁﬁorﬁ@%n! £&%d ANsecond
line 53. The manufacturer-private protocol” air
communiratioh ilowi 5ig Tenbpe p@itocdl alrOcondititmiv g abeisollur tX2 ¢d11€munlcates

manuf act urer-private protocol monitoring PC 11 via a
with the Qpgp ProteephaanitenLoN |h2n@a511t e EpaHCa gt lrsop 2. dpraddition,

[ cont,ral | commni cat.es
the sutSPARL AP A £ aPhiEinehs Sher B ARSI et PRt vely
connecfe'dr’cS tiRZopenpra@edblt ﬂl@fi‘itorlﬁghlﬁ’c 39RSYHE eEd é&ﬁmuﬁ@ﬁtmn line 52.
i ncl udi ng the open protocol devices are al so
<Compooents nf thetAiy ebyditicning ddrétbring antl €onpehSpstemncol

. ni.toring PC 12 via the third conmunication |ine 52.
(1) Air né’@&ﬁ‘ﬁ‘b%@ﬁ?%UBF apqi,@u;gqorégwd, tioning Mnitori ng and

I 1 tiagn | ndoor

ot ol ot RAT indody w30 SPcia AR U et Out%%f unit

31 are mutuaﬁ?@ohﬁ&t@i ha@@ﬂi‘%bfa’n@ﬁ%ﬁné’ﬁfo@ Wi The idiboRERits 30a, 30b ..
mut ual 'y connected via refrigéerant pi'ping (not showny.

cool orfivet thedpece anound tBOmAoGOtmits. 30a am»l by télang i hie asrla:oalmg or
aoundtheln?oor ts, 30a, y taking iLn air

heatmg WobtNeg 15 rl%ﬂlﬁéﬁ@ﬁ ﬁgﬂ%ﬁléedafrphwen@ﬁawreww éérthtﬁ)pgh the

I Ol uNi t t
o, SPBUALIORBR A S0P BL PRI e o
comphzﬁﬁbvxth a mahdfatfieerqiivd@oprotitbl, 31.are conpliant wit h a
manuf act urer-private protocol. (2) Manuf act ure-private
(2) Marmrfattarseprivaite Podombl Aiotombiti@ung Cohtrellerl The
ufacturer-private ﬁﬁ%#ocol i.r conditioQnin )
& FPgRpiertusa-paeteproineet pigsopditioning pontrolier %ﬂghatsr?eﬁmctmn of

_. momtoﬁ{i’é]gll.é l:@rﬂ:ﬁtx?ﬁ &P‘?ne' &‘&8%1&&@% t3621 3&1’% ‘(tl%é oﬁ{c]lgo{ G.Slt 31 and

I'ent “¢condi ti'ons enperature,

oor unl

* ambienhtoHdiidng, (tethper ShRAMUINAESS mr&ﬂéhrﬁméﬂ%det@')%d% Bas a function of

function of

= controllmg the indoor units 30a, 30b ... and the outdoor unit 31. As shown in Figure 4(a),

.this manufacturer-private protocol air conditioning controller 21 mainly comprises a

. control unit 21a, a memory unit 21c, and a communication unit 21b. The memory unit 21¢ |

30

stores a monitoring and control program that controls the following functions: a status

" monitoring function, a function of monitoring prohibition/permission setting of operation

by remote controller, a function of monitofing start-up/shutdown failure, arfunctio'n of

7




controlling the indoor units 30a, 30b ... and the
outdoor unit 3 1. As shown in Figure 4(a), this

manuf act urer-private protocol air conditioning
controller 21 mainly conprises a control unit 21 a, a

nmenory.unit 2 1 ¢, and a comunication unit 2.1 b. The
monitoing i Spefatnperiad AgQg o Af FRATREARINBEHPE Grals and
Wamingr Q9B 3F n%}ﬁ{o"rﬁgsur%ﬁ? aB&'lb{Rqéf %a@&@&%lfl? Bits? 2 function of
tatus nonitoring fFuriction, a function of nonitoring
startingpupBhiitihg dowpendichanging satalng fof eapededidedndividuallgfi@ction
controller, a function of nonitoring start-up/shutdown
of prokibjtingfpsrmiting aperiatipn & remotepeintwilien Smetivmgbuegistering device

or e B SR RO S SR b o o

handlirR Bo b/l AN GERENatibh Mh! forciBle! WBKOOR Shctidih, 2 tHhfifion of

U plst |'u't tl ngdovvnan - angfngset —val-tres—tor— eéCI \

~ prohibitiay iistegiaredi ofiegtitil from dowwaaéd d¥Ricephin energy saving control function,
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 (wired %é?lgfq}f_ wire

* the indoor units 30a, 30b ... . This function is mainly used to check the relationship

rohibitin%/pernitthg oper ati on b¥ remote control|er,
demand cogirel fisretion. pefinstien jof cagating dow! faperatignnhananeg funetion of

counin PRRMRERC B Ciabl sV soetr AviedBo R s R8pE A gponcrty.

“annual RefdsCh HeBd $OMUH QMR HERNE RirRlon 3F fch'l@ﬁfa.ﬁﬁ% Vf\:fl%rlgg ec;msumption cost

prohi biting integrated operation from
based @epower, aliovatioer g WXAWIRYEIoAinetdn,f andca iferctiondenmadicting local
control functiogn, a function of counting total

malfungfipsy fqeoRigwee 3, ard Pindlote ihast amen rtheseg funstians, nibabiellowing

[sh own events functi pn of

cdnditi&ﬁﬂ%tcbﬁﬁoll& bungki @AciRtn 6ALMiBHhE ToRARNEN (&%?ﬁwﬁpﬁér%, the
cos based on power allocation, a NSC Al RNET

. . Of - ' .
functiofl 15 gt 6 68, UEPE it o ey PAERY 1pr0Bcol e

functiofi wf cadndtoring rdnficting ctatwnarlf waméad, chd agergwealing control function,

mal f unctj gn é_see Figures 2 and 3). Note that anong
the demandeontrgh Binctipg, the fandtion o wrergring Wadly; wasthh annual reports, and

e nf 010 058080 GRS, s PP PRLIES 6L Rl B forme

data an@fthéHRE WM SeGRMINMHAUS0:1ARRE HdoBP uRBE 304 30bNe 2ha the outdoor
function of nonitoring conflicting status and war ni ng,

~unit 31t Hdeeratigy unitv? hig exaentes ahe fromitaring, and benteenmogram mentioned

ontrol function, the functjon of preparing daily, .
1 %gfzs t ?ﬁ?LYéFIOP%éHPF?,{lS Wih respRes (e 1dgRT BRIt 302, 30b ... and

above,

| the outcg{og %.gﬁtBipoh% g?ﬂr{lgu%&glﬁg %ﬂt ?TF I%s-g lcjfl)erlrlﬁigﬁ}%quv%ﬁ HA) igltraggfgagtu?érg’porivate

res noni | a an
protocol.r ansm tted fromthe indoor units 30a, 30b ... and the
outdoor wunit 31. The control unit 2la executes the
mblg tstatusn gromntdriog nctionp iso gr fnctiem tha nedafesa bod enondtods  the
..enabl es.these varjous. functions with respect to. the
condltlfrlﬁcfg'&ﬁe mﬁf% litin 3053 ... Ak e OWAROTuAiE3 byands apbicpt gonditions
. 2 i.catd on ' [ o) i an i.Lh .a
of the lrgrg‘ﬁ’ﬁf ac ur%_g"r §(|Soﬂr i"\/Whte p"r%é‘f"é’? ypt ﬁh@%b%pﬁgwn@%@%%) from
variousfsefisved. TR fuictionf oMEbAICRHNAbhIFRATASSHiANH BN 8F SpetdiPn by
conditions of the indoor units 30a, 30b ... and the '
remote gontddlber isiai fungtiora thoit anmdniitons whethei bpemasion 24a bfcat hemote control

i ndoor units . 30a, 30b ... and the outdoor unit. 31 .
I Siraly wi %m@p@ty’cogﬁgl} Fic) @rﬁellj'mgtted oruprloiub%ed in each of

‘between the status of the indoor units 30a, 30b ... and the control related functions of the

~ . air conditioning controllers 21 and 22. The function of monitoring start-up/shutdown

failure is.a function that notifies the user when the manufacturer-private protocol air
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various sensors. The function of nonitoring
prohi biti on/ perm ssion setting of operation by renote
controller is a function that nonitors whet her
operation via local renote control (wired renote
..control i r ss.renote conirol, etc.), is rmtited .
Condﬂwm&wmrsmreﬁf S iy g e EEUﬁdﬂ&’a&Pe@ﬂml%ot%ga}n%@B units 30a,
30b .. S YAALO Pl 31 e o BROr hiBnRON, odrihulE Ao B biiod is
a funcéod tha en@gmky odntinbbad esbrhtidie beddds &f the @ codlditioning system, the
conditioning controllers 21 and 22. The function of
outdoogrphiit gt iy swdget unps SRat dBwnand dhd like. The uhetivat pHmonitoring
.t.hat notifies the user. when the nuf acturer-private ,
conflic g@&a@

Bi 2 A GRGFEINGR Gt B Faresetcld 2 fhg ndopunits 30a,

j TBTE SR . . .
30b ... 88 thé QldobP AR 3 AN ORR" ARl Wbl ithe AUOAE WlhdsShased on
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156
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ova, QLB

~ the comfol FBitingaldes gorMaichnbe bcupgsat Dt fati@dof SonBoring upper and

fariction that nonitors continuous operation periods
lower greagusement liwgads @i Gnttien i trepritary evhegher dworot saitor values are
... the i.ndoor ynits 30a, 30 and t | .ke,. Th upcti o .
within g SRR ol doade. 30 BtorBoPie, *ahss- ucaHESti f sipting: ubhuttng
down 984 CHAhBIRE ST Plifes Pord BYIL QRvRMC indo ht
owE 30a, 3§b§. .. andest e outdoo?f unﬁd?‘g‘i@@ny?s%ngggg that cen
individwall y stag; upMbeind dwredesxdes s tisitasthatindo b ag sl 3@d) 30b heand the outdoor
control setting does not match the actual status. The

unit 31¢ gpet cpp alsefindividuaBy ichapgephe seting valusaef deriseusudhestthe indoor

. I gts IS function.tha itors efher or not. .
unts 3. i L A b e g cpeca
by rem®&E BoHtARNeS i¥y 8] MBStion 18t bHIMESHLBr BEmits the operation of each of the
starting-up/shutting 10" down and gﬁénglng set véfues

indoor funits 88eh3@tevi cia locadi remdteatdntrdl {waretl tambieotoritlolt witaless remote
i ndividual l'y start-up/shutdown devices such as the

control; figdod hehimciion @4 regieipring devinel feraaisiangersris afnetigy that detects

. .and,can,al sq indi.vi dual chan t he ,setti. val, ues of
dev1cesd%€c|hcagssthse ulg: s ﬁseg%‘lc#é%’r"‘. %CP?I? %%Q?OISWBPS.I’. WRIGH figeset to
maintedHce @IdeUhd redisters Ti8e HEIEdd O a Haintenance list. The schedule control

prohi biting/permtting operation by renote controller
function gs a fhmmimni that speeifiep tiehbrratsomntimparievied Bechapethatinduvr units
f each of the 15 indoor units 30a, 30b ... via |ocal

302, 30be i Too e it ¢ brndeapstates igse devicssiaceording todhpsehedule.

r Ql .The. functjon o eqi r.ing. device. f
e ffSHBRIR eang boectol 1 { TR theRgls el o AR i 300
... are 1afkel 18 ot RN biich A0RFan3RP coolin@ M ARG LHORE M BAhper for
3 1, which are set to nmaintenance node, and registers
coolingt mate outsidec @i, dor ®xamplet eftsen dendtioat of Haadléghedulce failure and

control . function is a fariction that specifies the
restoratiifl ih 2 RCHomahass defrrpringss What Rrepsdenee Wilgbe userhite gegqyer the

a0 B0 RSB R B0 SRR o pover

after poer aiNge CPRY fo@éib]'esshﬁtdﬁblﬂéﬂlh@dbﬂ RatfuhQH BhSToRUEN stditdevices
. r

the i ndoor-units 30a, 30 are linked to othe

such asiéhi dre®os umits s30aa 30hn..faxd Geobitdgomiuntt Hytwhabe agpredetennined
..a danper for, cooljng wth outside air, for exanple,.

conditioph ds fFeatded.o AbsMUREIRI v grohubising riafastied QRgration from low-order

device €3l @111619 @lidts\n/%glfl %ﬂcﬁll(tje%?atgﬁ] %tong'gf Gl 465, \ﬁ'?e%etlrchical structure,

. procedures w1l be Use o ecover 'the

iprohibits operation of the air conditioners from a 1o'w-order integrated device in the

hierarchical structure and permits direct operation of the air conditioners from an:

- integrated host device in the hierarchical structure. The energy saving control function is a

9




25 manuf acturer-private protocol air conditioning
controller 21 upon the restoration of power after
power failure. The forcible shutdown function is a
function that forcibly stops devi ces such as the

functcy B3 Speilet Bavaeh s o5 BisiabPiahes OpcdBhecehdihg ouidoor unit 31

o oI, ot O S O 1, Pt s

meteozioliggl abaditioantThel detiid bagral foh@lodr 8 Galctish &t astighates the
30 prohibits operation of the air conditioners froma

amounf ghensrghethat meg hearsed inje 30 arinites bagds ad emmocl;momatlon of devices

*such o RSP YREN So EhRBE 8"l B, bt f ey

~ used w vﬁll HofleGleQSHn ﬁﬁﬂe&"?flﬁﬁ erhel Iﬂﬁﬁﬁﬂﬁ rog%oﬁﬁt‘i'ﬂséqg)tﬁ‘)@&ﬁ on hours is a

functi-on-is- unct-on at—oper-at-e evir-cessucn

Wﬁmcuoasthhh eourttsitlor tatall iemB&aof BOtrs. of. opigtidohef dutidenkudhnhd the air
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in energy saving node, based on the air
Condltleaﬁausﬁfﬁfﬁm g Pléié@mi wnif Aé. mad thei indoemienitsniae 3P0l Bl Gaction of

comtPR b3 FESSETBRRDA o % Rl Bk EBEGA e o

" numbet Hf @m3PinWRikh @svibasiiha8hLARESSH lﬁntojgea{rﬁttgg Bhdbor umés 30a, 30b

devices 5 such as the indoor units 3
are stattétbup endistort dowint TBe funcsion tofipiepabiag dﬁﬂymhorﬁﬁlyﬁ Bﬁ’ﬁ@]/re orts is a
.used will_not exceed an upper |limt. The function o
functiop Jfyaf; ?Wlieét‘@rwaﬁ)éa@s ipaeHstfmas iaclufingcthe cperation hours, the
of operati.on -

|
b8t MR el R T e gl o aRrorgoCy Sraih. dh achievement

ratio 0@ WndART saihd p%ﬂfonﬁ&ﬂ:et h@di e ORmbi| 515 B8R 0cBMenctSF the air

function of “counting total nunber of
condltlemlagtsystpvnslﬂm oatdooreweint3d, asd zhd indoti anitd BG4, J0bUNL &n theedaily,
t ot 10 nunber_of times in which devices such as the
monthly uginpasisg The fgnd neparh GisHow i & uBdan thgimotifies the user of
The. functi on,of. prepar.
relatively, GRS haRUN op ety B &R e Bt e, 300
and theCOWAbLENY 311 THS fHRltRN bNcAIBRMig ERLBRond Gl Bkt thhSed
operation hours, the nnun‘%er of1 gst arr??ug?slﬁﬁé down on

power eNaenatign i$ heflmmmnthabfalkmoawes poors eopdungniont foe each tenant in the

buildmach(giavemsm rati o of energy saving performance, and

tRBRRe thegopio gt irem cach Esaﬁlam@sgd pn iz allocated amount

0 tdo and .t h
of powgr. 2%% fr\I'Su nmgﬁ%&g 0 1 15' 4 fR% r%m ctéat galnls?,'l W&ow%&%&om the
air con@iﬁﬂﬂﬁhlg Haehs theTB@tdbbleﬁfﬁt 138 PRfel inHYGCEAIRMB0aS 38b] étf{lﬂlﬂeq{ke to a
that nofifies the user of relatively recént trends of
remote tchutra orndittol erstenfActevdiogly, stuedil &s fidseiblentbocematslyt Sionitor and
and the out door unit 31. The function of

Oa, 30b..
* control dgiiees stohag b EHigg" HORS MBI cod il bl fncion

of predﬂ:ltlhg Ci@éa'tl %lf@gfr?or{ Psn%tﬁ{mc@io}l r{ﬁlét n%ltrlff%s %es eﬁgthsﬁzandmons of

I on eac enant 1Tn t

_' spemﬁcq%ﬂrdﬂd@ﬁi%eé AfhGR%he trloePLh@LI04 RO, eéﬁ‘t}feecﬁﬁﬂﬁor%ﬁ@i reach

on the all ocated anount of power. The NSC Al RNET
a predefegmited sandigion, afmﬂrmfomm théasertthatribese tdeviven siabradsrihe dadoar units

air itigning system ¢the outdoor unit
302, 30§imdf>H SpraRibR | of tl@a@@&twe@s thespecifiseparisiall ks worn out in the
near futhffot € central control center. Accordi ngl y it wll be

possible to renptely nonitor and
(3) Open Protocol Air Conditioning Controller

Same as the manufacturer—prlvate protocol air conditioning controller 21, the open

protocol air conditioning contr(_)ller 22 has a function of monitoring the conditions of the

10




control devices such as the indoor units 30a, 30b ..
and the outdoor unit 3 1. The function 25 of
predicting |l ocal malfunction is a function that
notifies the user when the conditions of specific

i

_ hum1d1%9 3 cg%&ﬁﬁeﬁn i UM 418, Mbe% gg{fcﬁg{ﬂ %?Eo%lli] G %qﬁé/ i85y u1§is 30a,

suc |n or units b an oor unit
30b ..wiehd thel fusdedri onitodl.t Ae shpewi fih CFipavet S(b) Ithis bepato protocol air
out in the near future. 30 (3) Open Protocol Air
condltl%lﬁgmoin@'ﬁllﬁgZZ;gﬁmpm p@mplmsea genfr¢leunit 22a, a memory umit 22¢, a

e A e R T o p—

that confals fel %llo%%n?%né’tlcfﬂén‘%% d Qi AlEAHoHAE ! :[ﬂggﬁcﬁ? the fynction of

~condi-ti-ons—of oor—unl-ts—30a;
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B monltot‘lhg pealtibition/penhissidh s&ﬂﬂzgajfbjpefﬁtloﬁdj’jdﬂemc@@ Eontroller a function of

nperature, humdity, air cleanliness, etc.) and
momtoapg éoma% thermastat OBR siate.cofneiéon pﬁ@:rclhbf satidgthetmpstat OFF, the
{ As.shown in

ut
functiof mogtpeigy g s B B0 ko Mhefior 3 pia BrEATRGET and lover
measurERBhT [Bhit€ rth@%urfﬁ%'oﬁlo\f S h /SRutfin, ﬁe%%d%hﬁ%_ﬁé%t hlues for
menory unit 22c, co cationh unit 22b
cach dmm:)rlyldlm:il.tallg,Zd:hestfmnc&ﬁ)naofrqnbhmﬁirfggaemdnﬁgnni}fe@étlon by remote
ro ram that controls the follow ng functions: the
control frnstionop? rgeisterias eevicy Her ﬂ?eméten@rweofthe schedule control

f“m“"%ayrhet T b RE RaPe o Mgk IR FisROnr o otttk FRG< dpily and
restorat‘i(t}ﬁ‘ &%E@Ble%ﬁt&%t Rinctforf, ARCHuhforPhf HBhHiR Y in%&k Atk Bperation

thérnostat OFF, the funétion of nonitoring
from Itsitr—arder Ld@/vsieutthif)\ﬂmndtlanl off epunting ctbiabropefationnhdwes,i thg function of
and | ower 10 peasurenent limts, the function of

counting;tial PH@barpso%ﬁalftﬁpﬁ&uw eHstse ﬂénfgwfgre@ett fyagtings theofunction

of calcﬁgﬁ% gl?e#)ﬁg per I%Ylog at %68‘5 gﬁlp%uﬁv%gt i?%’t%’fleand the NSC AIRNET

functml@@ié%@élh% 2 dnldes)f Unedd e&f funBGhi! Bl MEcHSGY bEBiohRbring forced
mai nt enance, the schedule control  function, the

thermodtatrQFF eirateoetndgtan gfummmnrocﬁ Iforeitite sétting theamostat DEBcre fignctions that
ower_failure an restprat|on the forcible shutdown
are uniqyerthe, APET REPTPGR ft GO Bwnyrgowrﬁw Phg24 R@égmeawa unit 22¢ also

stores n?&f}{o?i%ﬁgigf%aék@d{ Sthip cla? g]% tra%%t\ﬁl eﬁl frﬁS ﬁ% OIb}lII;.]itSO§Oa 30b ..

coun opera ours,

and the @AYok DBt BO! The BMﬂMrunﬁf22§te§Eémébpﬂ1§ Mlﬁfé‘ﬁ'ﬁ A Rbftroll ﬂiﬁgram
trend report function, the function of caFcuI ating

-mentionederbgye, cod sunaples these vatiotsafsiections vpitwerspedt Ito that nndmr ang 30a,

e. NSC Al RNET ction (see Figures 2 and 3). Anong
30b .. @Hé@%w&ﬂ%& ygh3l. ﬁwecmmlpf&wndfmh% hagig m@torselr gQqmyyersion unit

© 22d thal E@{JEHE' B%%ngsr?&?f@ﬁ{ég Q?te rPg{’]&’onsﬁ’tdhfL’tg [ Cﬂr? ool (BAC net

protocol)NisdiiGat i@ cbh%h@ﬂﬁﬂxt@ bethQMmahibattsHotdc8 Rl NY
controller 2 This nmenory unit 22c also stores

mbmfmomm@imas afcthist bpen gedtecal et canditipnimgseanttodldr 22, the

m t.he i ndpor units 30a, 3 and t he .oyt door
Rollowig: eHORS arpBe ST AbIha,mEtiowo e PDCHE ROFIE Hretagel air
condltlo%'ﬁ% %leﬂlpér ﬂ O 3htus monitoring function, the function of monitoring

_prohibition/permission setting of operation by remote controller, the function of

monitoring start—up/shutdown failure, the function of momtormg upper and lower

- measurement limits, the function of startmg up/ shuttmg down and changmg set values for
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ment i oned above, and enabl es these various functions
with respect to the indoor units 30a, 30b ... and the
outdoor unit 3 1. The conmmunication unit 22c has a
protocol conversion unit 25 22d that converts between

et ol HUBCEBT B HR oPLSR P  RE BEhRy remoce
controB@HE| £BEHAD BT RLAGINS. déWick Ofort Ilﬁamfté[*{ﬂ.ﬁoé Ofhe &,fhe&llﬂle Scontrol
open protocol air conditioning cont er 22, th
functlo&lolthe)vsﬁungldm rd't gamgs canteolf hise Fanetioms of ﬁ&mﬂhﬂg:tpo@m faflure and
manuf acturer-private protocaol air caonditionin

restorae%tth% F’fprékblez&hut%@ Bmﬁtl% thoRmcsen ﬁé pmlp#atmg) ﬁltegrht@g operation
from lgvg—%ﬁ »o%g c%g)lﬁtn );:o;.né og)tgl { I pgls lH)éS utdown events,

the trehd %ﬁdr@ ﬁuféftmn g ﬁﬁéﬁ&ﬂoﬁbﬁ&ﬁlaﬂgé %Hb‘x‘g?%sﬁrﬁ]btlxoﬁ GostA®ed on

Irowet--measurement
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. 1ncludef Ecen

data tr%%qtq
memor?ﬁﬂl'eﬁﬁr 's G fa%r ﬁeﬂalldh qio ?ﬁ&‘t th]ag:!l: %( g f éh%v@%f i Cé&d?pon thls

f-unct-i-on-of - nonltorlng upper—an

“power lalloedton, tahd thaMNSC okIRNEE tfandtiong Hiptesterit thic ngred ot mmhtormg

changi n% set val ues for each device individuall g t he
Iy Pz

ewiceHTushi i the ABIdger Fit Sil rpdope drddos Hniy SPemdbe - but
also thé gﬂntsgfﬁgllng "40a tﬁ{bﬁef gl{lh&ddlgg dg\;u:é | Spthe ! L de\#p%}? R%o?ocol

enance, e CO

f umet fudBtied FapBnReRkd %rceﬁhﬁlefrﬁaﬁﬁﬂ oFofsidpang!d 'I’antlon that
power failure and restoration, the forcible shutdown

' monltOf&utrhc wiperafiotdietdtent e lfmnedafhepnod;tatbﬁ)FF isgtting tie guhadheitie Operﬁtlon of

eratlorltS f 0H1Iow-order device, the function of
the oufdgh Yy 3 theirigdeoropnisy A0e- 3PPshuttidarrildyesiprped when a

-predetem%eh %ﬂgltloﬁ@{etacﬁéﬂnc“ on, the function of calculating

consunption cost based on power all ocati on,
4) Mamﬁcthf@pﬂ}ﬁﬁem%TMMﬁfb&ingmc However, the targets of
nmonitoring include not only devices such as the
oﬁholomnujmmref}mrlmtd ﬂrh@)cohdmortomgtPﬁ 3G)ator8£)kyanous onitoring

SO tc{;ﬁ- yst e 40a, .40b ... incl udi nx%ﬁdew ce
Pk %&Wr-arlaﬁfsdapt%@barmenﬁ EvEcngpller 21 in

nonitors the operationa
manufacheémmetatd piddeos Blohnitbang POV %ﬁshﬁe&ﬁﬁbﬁtdrﬁfg dafta oﬁ aalsplay
out door unlt 31 and the indoor units 30a, 30
Furthel‘f w%mbnyfaSWﬂHWametcaol mosiletieg RCnkddis oapa'hle Dbchangmg status
ufacture-private Protocol Monitaqri

n
_Va‘lues Fﬂ]1é’£‘ ﬁg(%ﬁé’ielﬁ%in @P.%& AT BESAL erPé?ﬁ"F‘E)‘r%%@""%émmng

| controlﬂa& 2§tﬂb%5th¥i@fhxsoﬂl§m£ﬂ9ﬁﬁéi‘rﬂrﬁ%¥ O@%p&o& LRl &5%% {1 fg%mpham

e manufact ur'er-private ‘pro air conditioni

'w1thaﬁﬂﬂiﬁﬂhf@?ﬂ%&telpjotoﬁﬁﬁory nmedi a such as a hard di sk and

the like (not shown). In addition, this
(5) Opendivofoget Mositoming P&t e prot ocol nonitoring PC 11 shows

PR BFSPe) RO SR o 2Tl g Hignieting fiafagransiniticd |

from thg % Eﬁ)tﬁéoi %H%%Rﬂnﬁ%%ﬁ&oﬁ@r 2’?‘1 m@ﬂfjm%&ﬂts{l&ll as a hard disk

t are set € nman urer private

and thepllilcd @@0olshawh). dandiditionnitig opes PHrétotdiemoritdrind\PCe1 2 Batws these
this manufacturer-private protocol nonitoring PC 11 is

mémtor@l@ﬁwémma digplah. I adddiiigna dhis open protoeelenpmitaringoPC 12 is capable

of changing. status values ‘and control values that are set in the open protocol -air -

‘conditioning controller 22. Note that this open protocol monitoring PC 12 is compliant
~ with an open protocol. ' '

- (6) Subsystem Compnsmg Open Protocol Devices

The subsystems_403 40b . includmg the open protocol devices are subsystems

12




(5) Open Protocol Mnitoring PC The open protocol

monitoring PC 12 stores various nonitoring data

transmtted 25 fromthe open protocol air

conditioning controller 22 in nmenory nedia such as a

hard di sk and the. l.ike (not shown). In addition, this .
that COHB’éﬁeg’PWS% 3o r?&’gﬂin% SRS qIHBRE It sAsEed RIRYpation

ipnfiat NOR, tfath Adubb N i diltiiSe RSB -

equip nmoni t ori ng P%@lig%lsgh{:gapa ﬁgb "b?n%ﬁaéﬁ%]?%ggge?la@ &dg)%\% tes™ e
compliandwitbah bpén p@taser that are set in the open protocol

air conditioning controller 22. Note that this open
<Functiery pb Selectiag Manitonge pad 1Qontzol dorthe i4inCongdidioninghManitoring and
Commgggﬁqgﬁgot ocol . (6) Subsystem Conprising Open Protocol

- 10

16

20

25

30

is deteid Pofheoten

2.
- open p 24 CORPEOTIRE CPRIEH

S The subsystens 40a, 40b ... including the open
Pr9k O RhuHQUIcE SRivae n%‘cﬁ%%l/%'i@@&ndi&&iﬁ%%n&&@riﬁﬁnd the open
...dev.l.. ces- .S.uc.h... s | |g T ngeqUI prrent o -SRCH t y

~ protocqiiil qumditioning cmsiotier 10 @eqnrbvided wetiui RSN ofNetertihf alonitoring

the subsystens 40a, 40b ... including the open

and copirel aBeh dedifveationrtbat dlbaws thenvsenite iiclaet openabl or disable cach
rctiog B0 G T R R S 1 e e e
relatiod SR bAGE & ﬂﬁhﬁ&ﬁétﬁre?-g)gfgﬁ roficol g.?'?:@hai'tigﬂfngr?cantroller 21 and

controller 21 and the rotoc alr conditioning
the opanopriotaziol eir @Adaioaingr axntdéldr BRtih tarmisuslinionitordig and control with
selecting nonitorin and control, which is a function

. respect; Wafheaiqdo0E UnHe 208670k o- seidethc peidenabni B tasampe of which

. each funection. ing.this function of selecting
ﬁmcnmrlrso%rietpcg? ieﬁa% %ﬁegecé%‘fvﬁgﬂlqvgpﬁglefg&ﬁgtan adj ust the 10
(1) Mohi@drittd ROGRUFURBEMREN the manufacturer-private protocol
air conditioning controller 21 and the open protocol
aWwithe thigliatri @miditipnégntroaitbeng 28di contrel sgstean 100niaé chowg in the
nd control with respect to the indoor units 30a, 30b

right coumn gt dhe Fableyin Hewte ramortherReniisriag teletoshiugptions of the open

funct i re nr [ abl lected.will now be. .. .
protoc) SRR s S 373 s TRoFTRED Eomue e ibipp germission
setting tdFi Spedhtiort BRCM A REtrBD& (PN ARAIRIBELOThAY & BRause the

100, as shown in the right colum of the table in

- manufaFiugerreivate protovgl aiteondinichng coptrolika? ek divac hihdgiser efiority that

r ot OCCfdlé air conditioning controller 22, the
haddggss tearp s mmsnoreiacelainrengdiioning sprtrfipr 22.

[ . . CO ler iss-set.to be.
Atthoudll ORI Bafbifd NGO B Qundilon, Bt HipibPog s pmishutdowm
failure BAOHRCAINCAOR of ﬁﬂﬂﬁtbﬁﬂ% BPeCOY [PWdr GheadilrehienB AR e set to be
hi gher priority that 207 1s determ ned by the central

enabledaindbath she maanufdveurepprivase grotood! it conditionihg aontrgller 21 and the

controller ) Althou?h t he status, nonitorjng

S 2%oihiie Porsipledpaset dhgssniypefings to be

enabled in only one of the air conditioning controllers 21 and 22. :
(2) Operation Related Functions
With this air conditioning monitoring and control system 100, as shown in the

right column of the table in Figure 2., among the operation related functions of the open

. protocol air conditioning controller 22, the function of prohibiting/permitting operation by

remote controller and the function of forcibly setting thermostat OFF are set to be disabled.

This is because when the forced thermo OFF state is released in the open protocol air

" conditit)ning_ controller 22, it will disturb the energy saving control function and the .
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failure and the function of nonitoring upper and | ower
measurenent limts are set to be enabled in both the
manuf act urer-private protocol air conditioning

controller 21 and the open protocol air conditioning

semanf 481 bEEGFEF e HRBRRDISAS e Sebe SR prte

21. Alﬁvl\ng%H Bd Bmetidd 0P8 FE: u né/@ﬁut@?% v O d R é}ﬁg s’éy(}?lhksoﬁﬁ each

this air conditionl ng nohitoring an
devicesydivielmllpand de fahotien dhregisering dvicecfol uintoharicb@ah &ble@abled
in Fi gure 2, anong the operation related functions of
in both Hae g aCBF?ﬁ‘B"éYﬂ e aqretOé@In diir t qoaitiogingo nentetllesr212and tthe open

hi
e BB B I oo
only oﬁeﬂﬁ"tﬁ@ﬁﬁ'%ncﬁf Emﬁé%oﬁ’l%llér?Zp%n&jQ§abl ed. This i S

~pecause-when-t-he-f-orced-t-herm-CEF-st-at-e-i-srel-eased-

10

15

20

25

(3)Comnﬂﬁhﬁﬂmbﬁmummntocol air conditioning controller 22,
it wll disturb the energy saving control function and
t Eith fhis @anepnditianing s1onitgriag iagA entrehaystem 100, as shown in the

right cB‘iﬁH—t {h% "&bl fﬁ'ﬁj\g@rﬁoggﬁﬁ@%g hpfﬁ?r I"gﬁe‘f d%ﬂg(?[?}inﬁ,gthe schedule
controllmﬁ&mht R EinBONN 0 PR € BRALH Nhe SRACHHA mnﬁﬁﬁ% ?g%r failure and

device individually and the function of regi ring
restoratderyi ael fher fareiblt smetdoen clunctien efidbt egen i pirotmbh atrheonditioning

ggﬁﬁracturer-prlvate protocol air conditionin
control P16t 1 be giepblade Miranatsrebt dt swgl bathe 35 dhat haisehedule

o AL 8 b iy AL 8 RS P
restOJ:::xt(J?(ﬁ’DtafnﬂI therfsrcile %ﬁﬂtd%%fn fudkti&PRE M nfdabBlalels Wté Btocol air

Wth this air condi tioning nonitoring and control
conditigning @nmtmlln 2dsirs ketviio bendisdided. Nagd that dheunser @hn toptiotalyl ehoose
anong, the control related functions, the

. in Ei ur
* cither cagin di teomigh I GRr Bl 5 GReble dhe schpdule @%tfcplofﬁmafonglaﬁg)th the air

cond1t1(9rﬁﬂ rc%h roflé}g ifjgﬁgih%] 911‘0“,%@ 1d|1nn<9r gromgravd)?dc ﬂ%%’ﬁ CS?HIP]IQQ the

ora I on, e forC|b e "shut
schedul@%ﬁtr@l’ ﬂin@ﬁ@ﬂ idbhe 6P it @PMdIHoNiIALRbAIG RS 22%ndM 2 88kt to be
to be disabled. Alternatively, it may be the case that
disabled.hfn addision] evhepother Gincfiomodfi gang bhtﬂirdlumcbnajﬂecbﬁngamky the air

trol he functjon of handling power_ f and
conditiGigag GPufglsRs 24,70 ho it RN BAES sh RO PiSACE R Progeam is

endless éf‘:n%ﬁtblé{\? ptHs %t &nld tPotnb‘?r‘féo jéo egs?fglgc? % hﬁ?ﬁhe function

ontroller are set

of ganguﬁ)ﬁfropmszﬁﬂiﬂtw%' leyndifioRing coﬁtr&l'f@é 20388 22lit sétSo be disabled. In

technically possible to enable the schedule control

- additior, e fuingtion. pf ingpever failucoaud testomititg. is srlecwlite bs e@dbled in

22. Ho [ d f - the
one of B2 Akt SEnd o Y £y e s

installe& .(,’[Hgltcjlflftlgﬁ' IFK% %Q{IE gfll.lttﬁ{)t\il\rﬂ cﬁ(}ﬂ %gelé e ﬁo bé% Qna%?ed in one of the

tron unc 10

~ air condiitiing bontfol RASDI & 21 dé@éﬁthﬁ@@n der soafbeQﬁThCiﬁﬁel s‘i)g‘ﬂall dn add1t10n

controllers 21 and 22 It may cause a | oop in which

- the funqtionkeinyokibdingaintdgsated operation from low-order device is dlsabled in both

30

the manufacturer-prlvate protocol air conditioning controller 21 and the open protocol air
conditioning controller 22.
(4) Data Management Related Function .

. With this air conditioning monitoring and control system 100, as shown in the

__'right éolur_nn of the table in Figure 3,. among all functions, the function of calculating_'
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endTesst iterated between the air conditioning

controllers 21 and 22, so that the function of gang

control in one of the air conditioning controllers 21

and 22 is set to be disabled In addition, the

unction of h 11 ur nis

energy RSP g BB R Ao ROGIa, e NS ACB AT PBHP the

FRBE1 Qb @nBitiohi NefEPERMED Q@dia ed. N1t ey, Gt may b
Openppower S 251|nslt?gnfhr%§ eI n gl%&ulet Fbon orc&JB?[RI }L may be
the casmahatom fumtiohoof icslcaktiegt @@drgyo cbﬁs@ﬁ;&hinedostnbm& of power

air conditioning controllers 21 and 22, dependi ng

allocatm efhde gpamdactyrr-grivite @rgﬁog@iaarlr cqmdx‘g@:@pg,cgntroﬂqrr?el is set to be

dlsablqdogf %Pf ggt%aeeglr Ohl bl t | ngg Egcgs%teg ﬁ %gs{e?g 1t10n although the
functwﬁ’&aﬁf'fc@ﬁﬁtﬁ{ge EotRr byaiaﬁorp HLAC Ghe FuhctfRNBF tdoBMMIAM total number of

i |

10

15

20

.95

30

cont-rol 21-and-t-he—-open prot-ocol—ait-condl-tionimng

. start—upfsﬂnttd@.krﬂx emﬂg, ari@Othe 4jenBatporkmagionent sBetoabedndblatin both the

Wth this air condjtioning nonitoring and control
manufagfusersprivase pracehaiirronditioning porfrrlles ofluprd dhe open wagpeol air

condifins P Fle) 24 RRaye 8 REhER o RBe B shillef b anlone of

the air 8bnd¥GHih®BoRRSlIk el HRGA RNET function of the open
protocol air conditioning controller 22 are set to be

<Charagiegiatit eof. théAie€oatitisehy Mdrtitoniay ahd Contrel Sgstemthat t he
function of cal culating energy consunption cost based

_(U on power allocation of the manufacturer-private

r nditioni controII 21 .is t to be
ENEHD o Gopfite PRRNGSE 2l Yonfb) Shuuieh A adeBrife o the
presentSdrh BRI mERAS Bothl the dethlatdcBer-Rit MO Ptflodd Qir dcdﬁﬁﬁfdnﬁfg &ntroller 21
counti ng f ot al operation hours, the function of
and the opent ipnefocdt @ik condiieningf congtotict 20 pask uthd datowirgnfigictions: the
and.the trend report function are set to be enabled._in

status pniforipg t,x,qﬁ s ateu FEICtipR | Qi moniprpg cyprtyp/shutdown failure, the

conditionin |'er O0SSI

functloﬁo&d !nﬁghﬂg 1%%@ rag{i lgcvegéne%nﬁre}n fit qggl@sn PhE ti%ﬁ&ldn of starting

* up/shuttilg SRwWlBSd cBAIR® sBevanadlR takh déﬂic)é 1ﬁﬂﬁncﬁfally,1ﬂlet fifiction of

air conditioning controllers 21 and
registernGh device dor spdigtenaicet ﬂm Aincti@o rodi (tduntmg gotebopemtibmdhours, the

..an Control Syste ) Wth the air conditio
functiofgth ESFIng taiel Rembsiop s%? emsa@go‘a‘ec%‘fe&rsﬂganfioﬁxehgrend report

_ ﬁmctloﬁrﬁfrﬁf%%l ?12\97 rg%g_ff%?tg%}‘-ﬁa&gtg ﬁ?@t‘d%laa% g@%ﬁt}_@{ﬂ% gdrﬁﬁoller 21 has

the folRRARg PRALRGRE tBE MfusARA bf QRddibrimNEdAinuBhs %%ef&ﬁﬁﬁ pdiRd, the
follow ng functions: the status nonitoring function,

function heoff umeanioningf eelicting ngtavar tang/ shatdogn e | fumction  of

prohibifj eg%ﬁ%{g{ ggqr%qrg’ggltr%é&eﬂaﬁ%ﬁpo&%, Q d %&ﬁ%ﬁonﬁol function, the
. o y i t r

funchofg géeﬂ : n a‘%ﬁl? I?%}?CU%E%EE%%IE% pg\?&“%ﬁh{l@ anﬁal%lgtoration the

registeri

forcibled %lﬂltﬁewﬁofunﬁﬁbﬁlt eaes&gy t QiU B6htSIN figictieAU Hid 'Blgmtaﬁ& alontrol
operation hours, the

function, the function of preparing daily, monthly, annual reports, the function of

calculating energy consumption cost based on power allocation, the NSC AIRNET
function, and the function of predicting local malﬁmction. On the other hand, only the
open protocol air conditioning controller 22 has the following functions: the function of

monitoring forced thermostat’ OFF state and the function of forcibly setting thermostat

'OFF. In addition, the'm_anufacturer-private protocol air conditioning controller 21 s
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| compliggl, W

20 function of counting total nunber of
start-up/shutdown events, and the trend report
function. Further, only the manufacturer-private
protocol air conditioning controller 21 has the

foll ow ng functions: the function of nonitoring .
%o%s ATYTEPIERLS oBTOt9qe  WRRKE3Si dhe opPen protocol  air

cond A EIPAFOSE LLCLERR 511, R BBl Mg, e

~ conditibAMBt RoRBEAL|dnr corltte® elapdube &RBIkOfuntHAGt coMpliddiewith a

25 function of gang control, the function of handling
manufgspyver-piivate prasoenid.a.abe firtioo of mtongorifg coitbiveus bparatbmnperiod,
function, the energy saving control function, the,
%ﬁeafqﬁuwafmagp Bre preapasaTge control

ity 800 monthly, annual

5 the fupgliofnol” SRERE ognsta
functiof@eY derfIRY Bb¥rol FIRUR, | @?ﬁﬁcﬁont
carcurati1-ng-energy-consunptr-on-
10
pr ot oc
15
the alr c
.20

30

' reportsphhd €t filtiod e pheEctiloRINEdl mbMgedioaN whitd bnbbiend biteinkfiRation

of predicting |ocal malfunction. On the other hand,
betweegrihg indeer 80itHpem 3bot @odithanir conditivtingmiontyoten 2] cdnldé}2 using
_ 22 has the follow ng functions: the function of
an opeR BIof9e0li ng forced thernostat OFF state and the
) function of forcibly setting thernostat OFF. In
: addi tion, the manufacturer-private protocol air
COich theonir n@nddidhing mehitddngd Snd LonGeNBYdtant100i 4deodling to the
manuf acturer-private protocol, whereas the open
presentppghasiimenta precomsgpn¢atiooriraigcelobatwetn e indodrsurdtsriflai a0k ... and

wi th an open, protocol. Therefore, the ai .
the - e TR ORGP naTarooREIng Sy 185 dhadiessame
commubtéaabh %ﬁo&&n@t%@ﬂ{ t}}‘@' ot udBMEAG0H" eramBrthY ¥bEn protocol air

[, 1T.e., the function of nmdnitoring conti ndaous
conditiogiag abmtoslldp@2i THerefort,the tomatuntvation fiAdtioh @F ti0indoor units 30a,
conflicting status and warni ng, the energy saving
30b ... eagrhersimplifiehct i on, the denand control function, the
3 function of preparing daily, nonthly, annual reports,
(3) and the function of predicting |ocal nalfunction,
WS HRNAP | doRGit HRIMEURLARS AR and @bHEEN | REORC oM
30{;{, TS .0 St f %8? ) Bﬁ\ﬁ'@l S}tsl%?n 1'@? ﬁco%é Yo the

tioning controllers

| ‘presentasmbddiZmest, rgch afi thp édopr aindts B0a, 30b (2)coibilhitdies &iith the first

condi tioning nonitoring and control system 100

- commugicaberiiing 8o Agserdipglpsibatwisndar tmeir candisioningi meritemg and

Rr.ot Q between, t.he jndoor units 30a, 30b ... and

control B BER 10 AT P RERLPROUEE "ot ot ocol air condi i oni ng

(4) controller 21 is the same conmunication protocol
bet ween the indoor units 30a, 30b ... and the open
pWathothe! aiaicondifionmgdinbhicsrineg and obhitwdll ersted.10ThateddiMeto the
t he conmuni cation_function of the indoor units 30a,

present ggppodimenty ihe, mragpipgiurer psivaty Bjotegod (pit pendifipning controller 21 is

' compliagillg Qvgvirt%: %Sﬁl?ugutggm etr%rrfvg %Qo ocol” tlgiolfidcﬁ%{(sng,e [[nhel %%en protocol air

conditioning controller 22 is compliant with an open protocol. Accordingly, the

~ manufacturer-private protocol air conditioning controller 21 can be connected to air

- conditioners compliant with a different manufacturer-private protocol. Similarly, the open -

protocol air conditioning controller 22 can be connected to the subsystems 40a, 40b. ...

_including the dpen protocol devices. Accordingly, it is possible to easily connect the air

conditioners compliant with ‘a- manufacturer-private protocol to the air conditioners

‘compliant with an open protocol, without requiring design changes.
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present enbodi nent, each of the indoor units 30a, 30b
communi cates with the first 20 comrunication |ine
53. Accordingly, the wiring for the air conditioning
nmonitoring and control system 100 can be easily
5 installed. (4) Wth the air conditioning nonitoring
( ) and control system 100 according to the present
i : [ c :
c S e odddR R R B Rl KAl RybaCRlD Bidording 1o the
presentnemnbbdiatent, ahe n’famuﬁbﬁlr@{miﬁwbrotdadhl %ﬁiﬂilﬁ)hﬁ@ PC DE iPE@ected to
protocol air conditioning controller 22 is conpliant
the magufacteygr- pivegie mrefoeelofir CA@dmomngg eemirallge 21. In addition, the open
nuf.act ur tivate air conditionin
protocdf AR PG 12 e B B Ceat pioiGeal SRt priggapgtrolior 22.
Accordif@Ip! i Aosiibldtototithih ! BFGIYh HEMHAEIHIEL 5 Y Blofocol monitoring

10

15

20

25

80

pProtocul. ST arty, UnT U[JUII [JI U UbUI arr

- PC 1icdidiihfopmibtden bt s be robidnedronde tﬁmgﬁcip%difboﬁinbﬁons of the

subsystens 40a, 40b ... 30 including the open protoco
manufaeEyrBg vatac Brotefioh giiy CQItdlﬁl@lpg)smIﬁI ler 02kaskd ytheodwendion of

con oner

* monito b Balioy At 00 e o OB bRlos" b Bo Brorinsoafis et and

warningomél dn@ftly Wiy c%trgpﬁﬂlcﬁﬁﬂttﬁg Qlemalth BRYS; HAH P function of

esi gn changesS. 16 (5) Wth the air conditioni Ag

preparinp aliailprioghbn dnooh tepokts Sast g fhd&iancefoprédiodng tochhmalfunction.
present, enmbodi ment, the manufacturer-private protoco

In addlﬁem theinfegmpicon that sare b pbtained endy thagh the function of monitoring

nuf ac iv r ot oc ir condi t i oni
torecd FMRE} K%, 1816 B R MR oRrotonD el GRORI B bilrolter 22 can be
monitoPBRINhFRigh Be Eﬁénjﬁ-oto%oplﬁﬂﬂi@&h?ngﬁq p) l?ﬁer@ﬂﬁ'@ 19619{09&%' infirhation
condi t| oning controller 22. ~ Accordingly, It
of the quoemiditi enetsocomigilmntivith miamugiet ddes private b eol ean bé buatsed, while
protocol nonitoring PC 11, the infornmation that can

" monitofag JRIOAmAREN OF Ihe eireugitiongtceampliant it amopen profecol can be

Ixoumeﬁ% ﬂ&gofprer-pr!vate protocol air conditioning
f i.e., the function of nonitoring

<M0d1ﬁmfohﬁuous operation period, the function of
nonitoring conflicting status and 10 warni ng, the
(A) energy saving control function, the demand contro

f ion, the function of preparing daily, nont
aﬂﬂ&hr her @i sopditioging mﬁaltffreria:@n%ﬁoambﬁs@amthoﬁgaqceaﬁng to the

oS AR 0o PR 2% A0 B
with t}feoﬁﬁﬁdfahﬂ@érfﬁﬁﬂa@é pEhtbesit é’i‘r%dhdlﬁd?ﬁn@ ReHtroN&Gt 9 OJla at'hé second

condi ti oni ng controller 22 can noni t ored t hrough
commupisgtiopbne pi dicveokr, ﬁﬂmmﬁmmﬁactg:d?(fnrﬂvﬁte frotocel moritoring PC 11 may

. I, t r|n |nfornat|on 15 of the air conditioners
be mstaiﬁ‘égrﬂ themany ifeHUITERTIFAE ProterQli canddigng %R%ll‘)lléh%l Ha addition,

s1m1}1ar1?r ﬁugﬁcﬁg n%fggdcglo bltugé T’%g %ﬁ grfrl]%ope I1lnsg le 08 Otpe é)gﬁn éotocol air -

~ conditidHiR¥e@drdIRt bect | Ve| y-

®) |
With the air conditioning monitoring and control system 100 according to the

previous embodiment, the indoor unmits 30a, 30b- ..., the outdoor umit 31, the

_ manufacturer—prlvate protocol air conditioning controller 21, and the open protocol air

cond1t10mng controller 22 are commumcatlvely ‘connected each other via the same

communication - line, however, the manufacturer-private protocol - air condltlomng
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<Modi fication> (A) 20 Wth the air conditioning

nmoni toring and control system 100 according to the
previ ous enbodi nent, the manufacturer-private protocol
noni tori ng PC 11 communicates wth the

R A TS BOTRT Y A C—

connec"t’é&’\@(y Ghe Ihﬂt?ornﬁﬁ%g 30h UBBk- Pr LY@ iRe RIBIRE AnifBi VR bNGfferent
1 may be installed in the manufacturer-private

commmnmtmuolmeal In aduiiden, | imnilig ceenta obmeatunihtion rprawddolt between the

25 sim/larly, the open, protocol rmmtorlng PC 12 may .
manufaeiurer,Riigate éﬁ)t?wl gHecopition mw&r@ erazlrand&mneﬁ iS¢ @ﬁgtie indoor

[ B th t
R ATCIEE A e  M———
betweel 1Y 098 pRITBAS | 4 8dndiidiing %Qﬂ@élléﬁrﬁﬂ BPBA&icedWich -as the indoor

10

15

20

I. IIU UUI. UUUI u I. O J., I. IIU OU IIU.IIUI d.bl. ur-er IJI I Vd.I. C

units 3, 30bc.okndithe anotudi thivdilng control | er 21, and the open

protocol air conditioning controller 22 are
(C)_ connunicatively connected each other via the sanme

oS0 A0 st 6 HREY cppl A SR NP SRR M Srevions

embod R0 BrRbOIded Wik tﬁ@riﬁhéticﬁﬁ'oﬁgsefe@ﬁﬁé GhéBforig ﬁﬁi’ cBBtrol. This
communi catively connected to the indoor units 30a,

functioB@if selectimgoontieringieutb oonterdirhay3he picarideddiviiti arsehdsduhng function.

tion.line. In addition, in this case,
.SPGMﬁg%[yn;'n&E-tggt fl@lthqu)( o%%?dg’ét WoaHotipg and control is prov1ded with a

B S

by the Baufad@ber-privaftstoides] Hid thﬁ&lﬁoﬂﬁ%tcoﬁtJfOIﬂ@)Q 10 %n&j id @mRNfunction
froma conmuni cati on protocol between thé open

will be pedfouned, fai ¢xaophliftinod2iy todrBtGbby the @G2n pnatode\dicemditioning
l uch as the indoor wunits 30a, 30b ... and the outdoor
controlighi t 3 1. (C) The air conditioni ng nonitoring and

NDUWAJQAP%L%E%@&QQWCCOI ding to the previous 10

nment 1's provided with the function of selecting

NUhé pséidn et ot @Révidds. thd Birsonf#idain gQﬂOIﬁforﬁl%' #dtdoRfol system
nmonitoring and control may be provided with a
which ig epeadlst ¢frprfouming manufagiperipivetd dng, prediset mpmtcﬁmug:mancmntrol of

i ol AR e s it b o
cond1t1cﬂﬁﬁ %Hﬁﬁomfgoranﬁx@m?dr& dety 8usQng U8 écﬁ)egogrﬁgcotiheand which

facturer-private prot OCO alr- con

_ conseqmﬂy rcah be aplied tamsbrifoeing afEteins RGEH A buliding IInbni?&mg systems.

performed, for exanple, from 12:00 to 18:00 by the
open protocol air conditioning controller.

18




| NDUSTRI AL APPLI CABI LI TY The present invention

provi des the air conditioning nonitoring and control

system which is capable of perform ng

manuf acturer-private and preci se nonitoring and

CLAIL trol of 20 air conditioners while enabling

nmuni cati on between air conditioners and air

1. Ar?&&?@bﬁdlﬁ&hﬁgn{gﬁ&bhﬁéhﬁ‘(@cé&ﬁfbl% ﬁ&ﬂahoq&%xﬁ Hgl ng an
open protocol, and Which con equent e appl i ed
amamnndmmnergﬁ@e};s%@bns, Hych as buil ding nonitoring
systens. 18 CLAIMS 1. An air conditioning nonitoring
arfasfcaéhwr@m@y%g émn(tmceg ang eppirolsdenipe (3h) egmmunicating with the

i r.st. ail

R BRR GORomIN o ol Vit b PR RicRd ne ) and inchuding

R GatE d Wohitol iRandafd SeARhiRARG At n3Pheans that |

oy 3)y-vra-a-trrst-comumi-cat ton-Hrne
majouﬂguugd td mogttonaml/éozdnng! thedic@ntiitiohen@Sdas3end, 31), and
- second nonitgoring and _control neans that are
8 SREIguAe BoRdbionRg fynitoRaL eind contrebfiewiore(22) rcommumcatmg with

n [ 3 secon
BN ebBRRRa 00 30 1 3 Vieohise B GBSt fine (53) and
GRITHUY ﬁl@tﬁr@QmthtBrmé hfd bhtrSI0RE s &Hechlrﬁ%{%@mt(ﬁgz% and- control
31) via a second conmunication |1ne (53)
meadsutipirge coefigured to monitooaridriay canﬂobthatarrcﬂondﬁmmr i, 30b ...,
% ird nonitoring and control neans that are configured
nonitor and/or control the air conditioner (30a,

) ndi tionin i tori
2. g copinigniertonhie porOLP A Lo Bl 4% Sy e
fhkr figs gl t dRQitRAIND ThéAfdring ahd GRRbl Uevil@vihe® BRAsdchEd air
second air 15 conditioning nonitoring and control

duitbminghmenitbieg endicphtrohéevaca cammabica@neith thes iairgcomditioner
fi,rst _conmuni cation protqcol. 3. The air conditioning

‘ﬁ%‘?ﬁi‘gﬁtﬁ@mglwl‘i?&ﬁ?ﬁ’&w%‘i}st em ( 100) accor ding to claim

| 3 Th% air cHﬁ&BSﬁm t ed(]}?{o('liﬁ' N8 CBP{rf)lrs&%ten% arlclcnﬁilgs F cl@%ﬁ[ %,) further

comprigiggdi ti oni ng nmonitoring and control deV|ce so as to
nmonitor the air conditioner, and a second nonitoring
pditel ngardpripgi pgleéoﬁdascbeengtc@nncctcﬂ.utbt of rtuglt t iméo gbeofdt air

air..conditi.oning %ﬂgg[%%gg?&da%gé%?%r evi ce so%gn%r nd

AL oﬁgr}ﬂbltg't&%ng%ﬂﬁgﬁfﬁ)%ﬂgn o oc?tQ('i]tt{) Ur HEK! 1‘1“1?0 b 1é&:%hd air

nica 0col Cconversion nea
doddthontipRabhitoriie SAB6AIb] ME/iREIOVRED nebnitor the air condmoner,

the second air conditioning monitoring and control device further includes a
.communication protocol conversion means (22d) capable of converting between a
first communication protocol and a second communication protocol,
- the ﬁrst_ monitoring panel is .conﬁgured to communicate with the first air

conditioning monitoring and control device using the first communication protocol,

5
10
15
el ng conne
20 GogditgAE poRifaTing an
I N C
wherein
25
| and
. 830

the second monitoring panel is configured to communicate with the second air
conditioning monitoring and control device using the second communication

.. protocol.
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first conmunication protocol and a second
comruni cation protocol, the first nonitoring panel is
configured to conmunicate with the first air
_ condi tioning nonitoring and control device using the
first comruni cation protocol, and 30 the second .
4 Thip Aire cARdHIPRG, dponiioriag ngnd; Gemirrl: sy stk P ascording Hot faim 3,
wherei€cond air conditioning nmonitoring and control device
usi ng the second comuni cation protocol. 19 4. The"
dier firls DEuthinuBtkNGh PRRddoDIsi d‘ﬁaﬁﬁﬁctﬁ%?fr%teﬁi@{o@ﬂﬂ, 6dP0)
according to claim3, wherein the first conmrunication
heoteeens] canemynigatier protagobis-gordpeatpeotpedt ocol , and the
nmuni cat.i on projocol .is an pr ot ocol .

| d 5
5 5. Th sk gandjAPTINg TORH QI h GHRERd G AP0 R Ess e pne of

laims (4 fAcacohdisag to any one of clainms 1 through 4,

sechind conmmuitiatiohilmg (58Nend &) scab®d thRmuSRFon line (53) are the
communi cation line. 6. The air conditioning nonitoring
- sarge ewpmypicaggrlisen according to any one of clains 1
10.t hr h.5 wherein the first nonitorj.ng and contral,
6. Ths i oI, mioaTiaing and FopfolRgsiam FEGHnG Loy, oRe of claims 1
10 throug® ONWh&@kinM th respect to the air conditioner, and at
_ | east one of the first air conditioning nonitoring and
therfisomotieving ashcoritid meafs tn¢hpable FFQadirbili@Biadfeast one type of
moni tori ng and control device ﬁas control selection
rndied withgrespest toathe eivsondisiosen eed i on to enabl e or
‘disahle th ne. type of .control, or.each of at | east
B2, Bt SERESintt B cProifRBinecman iraRs S Gopfol (635 and the
j [ ; : ' I r ]
R R LA cor o SRR s SO heans
15 theneliors thy sehattionnd Loibls s disabRobe ok Ngpd 6F €dr@iol &, each of at
wherein the control perforned by the first nonitorin
leadt teerivpen ofeanis! ilrh&eﬁ@% vaerd g ditrst monigeréngosnd control means

forci.bl e.thenng F control and.schedul ed operation
IsGhEAS} SehiRE g o BRGNS afuy 5geL
7. The air conditioning meonitoring and control system according to claim 6, wherein
~ the control performed by the first monitoring and control means includes at least
© 20 - one of forcible thermo OFF control and scheduled operation control of the air

- conditioner.

20




