NETWORK- BASED Al R- CONDI TI ONI NG EQUI PMENT REMOTE MONI TORI NG AND MANAGEMENT
SYSTEM BACKGROUND OF THE I NVENTION 1. Field of the Invention: 5 This
invention relates to network-based renote nonitoring technol ogy, and nore
particularly, to a network-based air-conditioning equipnment renote

nmoni toring and managenent system which allows the user to renotely nonitor
and perform managenent tasks on one or nore sets of renotel y-|ocated

ai r-condi tioning equi pment systens in a real-tinme manner via a network
system 10 2. Description of Related Art: Air-conditioning apparatuses are
el ectricity- conNURWIRHeBASED ARRCQNBITIQNING FQUSIPNMENT REM@EE| y al |

ki nds of buildings, i 'Aﬂﬁ)?%&h@h iE&ﬁ {97ERs, hotels,

restaurants, hospitals, supenna#Eets ouses, epartnent stores, to
nane just a few Air-conditioning equi pnent systens installed in buildings
typically include AHU (A r_15 Handling Unit PAH Precooling Air Handler),

and FCU (Fan Coil Unit). B3SCKSIRQUNDHEEHFINVINSH@N i oni ng appar at uses ar e
used together to provide a confined roomwi th a noderate tenperature |evel

and an adeqFadl€ ofieWiten@én:oxXxygen that all ow people staying in the room to
feel and breathe confortably. In the supervisory nmanagenent of
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management system wh1c allows the user to remotely monitor and perform management
lasks on one or more sets of remotely-located air-conditioning equipment systems in a

real-time manner via a network system.

10 2. Description of Related Art:

Air-conditioning apparatuses are electricity-consuming devices that are widely
installed in nearly all kinds of buildings, including office buildings, factories, hotels,
restaurants, hospitals, supermarkets, warchouses, department stores, to name just a few.
Air-conditioning equipment systems installed in buildings typically include AHU (Air

15 Handling Unit), PAH (Precooling Air Handler), and FCU (Fan Coil Unit). Basically, these
air-conditioning apparatuses are used together to provide a confined room with a moderate
temperature level and an adequate amount of oxygen that allow people staying in the room
to feel and breathe comfortably.

In the supervisory management of air-conditioning equipment systems installed in

20 buildings, the management personnel usually need to monitor the operating status of the
air-conditioning equipment systems during operation. For example, the management

personnel need to inspect the ON/OFF state, electricity consumption conditions (load



voltage, load current, and power consunption in watts), and whether the
air-conditioned roomis conditioned to the desired tenperature, humdity,
and | ow concentration of carbon-di oxi de. Moreover, the nmanagenent
personnel need to constantly check whether all the individual units (i.e.,
AHU, PAH, FCU, etc.) in the air-conditioning equi pnent system5 operate
normally. If any individual unit fails to operate nornmally, the managenent
personnel need to pronptly repair or replace the bad unit in order to

mai nt ai n oaﬁrability and serviceability of the air-conditioning equipnment
system | n"UHEPtIPEhCUTeR) aBA @Y cavmmRBtop i W ke sndwhethes e neenditisaed onnel
need to learn the total power consunption by each air-conditioning
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of the operating status tenperature, humdity, air-blow hg spee I

carried out, i i:0S: i on. by 1 n nt rsonnel . and
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is required to anal yze these operating characteristics data to |learn the
energy corfédnpivicsaPibly of e a-sandgicwing eadinment sgtenp dbeddition Sorrmaengy saing
personnel then need to performcal cul ati ons and anal ysis 20 through
handwor k gniebqsess drannptegedng mppanednteed tawbacte taal prevakovemypeiohibyreach
practice is that the involved paperwork and handwork is highly tedious,
| abor i ous,airaseaiditioniag cpiuann gysaad dufias of @i@in firdal Yo imefif b4l BOlsddods 4 he
managenent personnel to inplenent. In addition, in the event of
JO  reference for efficient and cost-effective management in the utilization of the
air-conditioning equipment systems to save energy and cost.
Traditionally, the above-mentioned air-conditioning equipment monitoring and
management tasks are carried out by human labor, i.e., the inspection of the operating status
(temperature, humidity, air-blowing speed) is carried out through visual inspection by the
!5  management personnel, and the recording of operating characteristics data (i.e., load
voltage, load current, and power consumption in watts) is carried out by visually inspecting
electronic instruments and then handwriting on papers. When it is required to analyze these
operating characteristics data to learn the energy consumption by the air-conditioning
equipment, the management personnel then need to perform calculations and analysis
20 through handwork and paperwork.
One apparent drawback to the above-mentioned practice is that the involved

paperwork and handwork is highly tedious, laborious, and time-consuming and therefore

highly inefficient for the management personnel to implement. In addition, in the event of



-2 an abnormal operating condition of the air-conditioning equipnment, the
managenent personnel usually cannot be infornmed of this condition pronptly
inreal time, thus causing a delay to the maintenance/repair work that
woul d undesirably interrupt the serviceability of the air-conditioning
equi pnent. 5 SUMMARY OF THE INVENTION It is therefore an objective of this
invention to provide a network-based air-conditioning equipnment renote
nonitoring and nmanagenent system which allows the nmanagenent personnel to
renotely nonifor a renotely-| cate? air-condi tioning equipnent systemin a
real -time %ﬁh@%l [rgating Gonditiay of dbg airgopditipning rebiREYr b H @ CRANGESHIL ¢ hi s
invention to provide a network-based air-conditioning equipnent renote
noni t or i ngPEsfANpesBgBReRRot g itfermediel dhs eandising prdventlyen sgpéentthupersiopael t o
be pronptly infornmed of an abnormal operating condition in a renotely

| ocat ed ai delgondid mainiengneedepgdneat syt stoatd miesirabBaihtdniupethraanieeatsidiytoiat t he
failed air-conditioning equipnment systemcan be repaired or replaced

i medi at el §e Wiricbeditiolad ayuiphéntl N construction, the network-based

air-condi tioning equipnent renote nonitoring and managenment system
according to the invention is based on a distributed architecture
conprising: (A a server-side unit; anqﬂégéﬂan equi pnent -side unit; wherein
the server-side unit is insStAIMARBRTO VEDTEO¥er vers and whose

internal architecture includes: (AO a renote network conmuni cation

nodul e; (Al) a Iuserthentet facebipedd ef aid itvAioRNo2BrBRRS at h@Woflabacdt or age
nodul e; and can further optionally include: (A3) a preschedul ed operation

dat a anal yai agaiRAitlqutbn RRIRL hoh G RAURIRRbLALAS UBh bullich diBRaRat ed to
each air-conditioning apparatus an mﬁ se internal alchitecture includes:
(BO) a netﬁ’l\ﬁ{aéeljmjan %xggnne} to remotely monitor a remotely-located air-conditioning equipment

system in a real-time manner via a network system.

10 It is another objective of this invention to provide a network-based air-conditioning
equipment remote monitoring and management system which allows the management
personnel to be promptly informed of an abnormal operating condition in a remotely
located air-conditioning equipment system in a real-time manner so that the failed
air-conditioning equipment system can be repaired or replaced immediately without delay.

I5 In construction, the network-based air-conditioning equipment remote monitoring
and management system according to the invention is based on a distributed architecture
comprising: (A) a server-side unit; and (B) an equipment-side unit; whetein the server-side
unit 1s installed on one or more servers and whose internal architecture includes: (A0) a
remote network communication module; (Al) a user interface module; and (A2) an

20 operation data storage module; and can further optionally include: (A3) a prescheduled

operation data analyzing module; and wherein the equipment-side unit is integrated to each

air-conditioning apparatus and whose internal architecture includes: (BO) a network linking



-3 nodul e; (Bl) an equi pnent-side server nodul e; and (B2) an
operating-status nonitoring nodule which is conposed of an operation

i nspection nmechani sm and an operation control nechanism Conpared to prior
art, the network-based air-conditioning equipnent renote 5 nonitoring and
managenent system according to the invention has the foll ow ng features:
(1) the provision of a network-based real-tinme nonitoring and managenent
function for wuser-operated nonitoring and nanagenent of renotely-I|ocated
air-conditioning ui pmrent tenms through a QUJI-based user interface
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to be renptely inforned of all operating status of the 10 air-conditioning
equi prent Bydtlebichtivcanemsediansperates inspettiopereatdnfin ol dpeatisn came! t o
achieve optinmal utilization of the air-conditioning equipnent systens; (2)
t he capabiedhyntsm. provi de efficient and cost-effective managenent on the
air-conditioning equi pment systens for saving energy and cost; and (3) the

capability to prewpael t&ariokiHe t}@@rﬂatvvwk%sedam@&{mdlo&@@regﬁ Fﬂxﬁn@%@!ﬁéi ons
of the air-conditioning equipnment systens, which allows he managenent
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systems through a GUI-based user interface displayed on the client workstation, which
allows the management personnel to be remotely informed of all operating status of the
10 air-conditioning equipment systemns, to remotely set desired operating conditions, and to
achieve optimal utilization of the air-conditioning equipment systems; (2) the capability to
provide efficient and cost-effective management on the air-conditioning equipment
systems for saving energy and cost; and (3) the capability to provide real-time warning of
abnormal operating conditions of the air-conditioning equipment systems, which allows
15 the management personnel to mainlain operability and serviceability of the

air-conditioning equipment systems.

BRIEF DESCRIPTION OF DRAWINGS

The invention can be more fully understood by reading the following detailed

description of the preferred embodiments, with reference made to the accompanying

]
=

drawings, wherein:



of the network-based air-conditioning equipnent renote nonitoring and
managenent system of the invention in conjunction with a network system
FIG 2A is a schematic diagram showi ng the internal architecture of the
server-side 5 unit utilized by the network-based air-conditioning

equi pnent renote nonitoring and managenent system of the invention; and
FIG 2B is a schematic diagram showing the internal architecture of the
equi pnent-side unit utilized by the network-based air-conditioning

equi pnent renot nitqrin nd managenent system of_ the inyentjon. 10
DETA! LED DESCRI P O S ior P R TS R PR RO Bt G ROWES arghitectire

ai r-conditioni ng equi prent renpte nonitoring and nmanagenent system

accor di ng tothengtyeridiresbairicendifiering sadpment ranote enaitpsng wndayanggement
preferred enbodinents in the following with reference to the acconpanying
drawi ngs. fsEm df thginyegrndmatijenadioagritin shewkngstele appl i cati on and
distributed architecture 15 of the network-based air-conditioning

equi prent  r endtGIDAIi 95dheganndiagranagewidtihe BYShAR RSN T thelerveRgide
invention (as the part enclosed 1n the dotted box indicated by the

ref er ence {H#BHK] v 3 wor-k - | [o.condlfi.oni
equi pnent r enot Zéedarrg)n}%ﬁtﬁgqﬁge&mgﬁgggﬁeﬂﬁ%ﬁé%?@%eg% Fegrﬁ%@?:‘g{/n%tﬁ{!#%%n%o IS
desi gned f i jLunct.i . M a network system 10, such as the
I nt er net, lgéln&#%??%E@%%Q@fgp{eéﬁ]h‘%gﬁo%\ﬂx ?anet system a 20 wired-type LAN
(Local Area Networ syste a wWreless-type LAN system or a VPN (Virtual
Private NetworK) l;%%e‘ aasﬁnhe%iccﬂlag@nb S Gic ARPBH REIYREUST ohdhe users
(i.e., managenent personnel) to renotely nonitor and perform managenment
tasks on dHEPgIent-sige piteutdized byf the axebreiybapest airsandifipning wdiipingni ragnote
equi pnent systens 30 in a real-time manner

monitoring and management system of the invention.

10 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The network-based air-conditioning equipment remote monitoring and
management system according to the invention is disclosed in full details by way of
preferred embodiments in the following with reference to the accompanying drawings.

FIG. 1 is a schematic diagram showing the application and distributed architecture

15 of the network-based air-conditioning equipment remote monitoring and management
system according to the invention (as the part enclosed in the dotted box indicated by the
reference numeral 50). As shown, the network-based air-conditioning equipment remote
monitoring and management system of the invention 50 is designed for use in conjunction
with a network system 10, such as the Internet, an intranet system, an extranet system, a

20 wired-type LAN (Local Area Network) system, a wireless-type LAN system, or a VPN
(Virtual Private Network) system, and which is capable of allowing one or more users (i.e.,

management personnel) to remotely monitor and perform management tasks on one or



via the network system 10 (in the enbodinent of FIG 1, only 3 sets of
air-conditioning equipnent systens 30 are shown for denonstrative purpose;
but in practice, the nunber of air-conditioning equipnent systens that can
be renotely nonitored by the invention is 5 unrestricted). In practice,
each air-conditioning equi pmrent system 30 is conposed of a
t enper at ure-adj usting nmechani sm 31, a hum dity-adjusting nmechanism 32, and
an air-inhaling mechani sm 33; wherein the tenperature-adjusting nechani sm
31 is for exanple an %ir condi tioner capable of producing a stream of
cool ed ai r'™gf Sggéf giossly-lecgied agonditioniys eqepherserieny s Gingfreaitimemanicn a
confined roomy the hum dity-adjusting mechanism 10 32 is a for exanple a
dehuni di fi¥p theaprnpk ofteamd] LG thegentvalimentiodiH§. Widnhi & sethe!l siprbndigohing oom
and the air-inhaling mechanism33 is for exanple a fan coil unit,
par ti cul ardquippfient hstentsBdardsvmndoaddpiceeshicigragait inigrctiselGhe asnADf t hat
is capable of inhaling outdoor air and precooling the inhaled air before
i nj ected tdecdninaingd @juiprhdhl Qydilies 8RANEANBE (LRQBY ASHRRAMY IR Tl &Gtiod is | N
construction, the network-based air-conditioning equipnent 15 renote
moni t orsi ng,A06- age S . yvent | I.S;nbased on a
distri gut gld a} chi 't%c uggecetg%%lﬂns'?é}nggt \%bdgséé(g&né‘%g Sgsg?ljfl?:o 1?,&)%mggss’eéir(\)/fear -side
unit 100; .and (B) an_ . equipnent-side unit .200; wherein as, sh in FIG 2A
t he serveﬁ9§Pﬂ%w%ﬁ?ﬁwTﬁg W§&§W§Wbﬁﬁe&‘qﬁﬁu H@m%?“W%r@cg@P§€¥gﬁgdm‘n@lmhose
internal architecture includes: (AO) a renpte network communication nodul e
101; (Al) 8&"&9@%‘@& Acehanists o diheeein 1the tamperptaperadivstiop eneghiepismdat ds Aor
storage nodul e 120; and can further optionally include a preschedul ed
oper at i on cdanale aarpat sonknignaehphide DB Prodanidg fasttchmrolasolst @wrprilwat®d Gir 28, t he
equi pnent-side unit 200 is integrated to each set of air-conditioning
equi pnent agjistienthd Gngrehtnbossir Witherawhfin@l ©bint ©6 humediiynelusd8g netHa0n a
network |inking nmodule 201; (B 1) an equi pnent-side server -6

10 32 1s a for example a dehumidifier capable of adjusting the humidity within the confined

room; and the air-inhaling mechanism 33 is for example a fan coil unit, particularly of the

type having a precooling capability such as PAH, that is capable of inhaling outdoor air and
precooling the inhaled air before injected the inhaled air into the confined room.

As shown in FIG. 1, in construction, the network-based air-conditioning equipment

15 remote monitoring and management system of the invention 50 is based on a distributed

architecture comprising two separate units: (A) a server-side unit 100; and (B) an

equipment-side unit 200; wherein as shown in FIG. 2A the server-side unit 100 is installed

on one or more servers 40 and whose internal architecture includes: (A0) a remote network

communication module 101; (Al) a user interface module 110; and (A2) an operation data

20 storage module 120; and can further optionally include a prescheduled operation data

analyzing module 130; and further as shown in FIG. 2B, the equipment-side unit 200 is

integrated to each set of air-conditioning equipment system 30 and whose internal

architecture includes: (BO) a network linking module 201; (B1) an equipment-side server



nodul e 210; and (B2) an operating-status nonitoring nodule 220 which is
conposed of an operation inspection nechani sm 221 and an operation control
mechani sm 222. In practical inplenmentation, for exanple, the server-side
unit 100 can be entirely inplenented with a conputer software program for
installation to the server 40, while the network |inking 5 nodule 201, the
equi pnent - si de server nodul e 210, and the operating-status nonitoring
nodul e 220 are all hardware nodul es. Firstly, the respective attributes and

behavi ors of .the constituent nodul es of the server-side unit 100 are

descri bed f“ﬁd%fsﬁé%agg h#)taﬁép?fai%%?% MopH IRTRBTEE At WoIEk ISComparidet on

nmodul e 101 is used to_allow the server-side 10 unit 100 to communicate

with the eBRAFPIBARSPSFIE Mgrhanisn(@2yipad atheporistonopkir® yischanisd 22 rIn pragieil vi ng

the data of operating characteristics of each air-conditioning equipnent

system 30mypéroedatnf foorxarhgle e sprentdesindel (0ndah b2 @ftirelyaintphendneddwitika syst em

10 to the server-side wunit 100, and for downl oadi ng each user-specified

ai r - condi t éonmpulg sofRaicoproG@MTEA dndtalRiMon tH ShSREML 1405 hliflc YR heth@ik lifkihfpe

equi pnent-side unit 200 via the network system 10. The 15 operating

char actser i gk t edyf . - Ltioni. i . stem
Sbigs 20R kR Q(?.l hRGH &g sref\g\ﬁ%f_jgleaim SR ok)gﬁluﬂggtﬁgﬂ I c{ﬁﬁt@éngy
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30 include, for exanple, current state, current era

setting, qﬂg&ﬁgﬁ{pﬁghﬁ%&%“mﬁgéﬁéggg current air-blow ng speed setting,

detected tenperaiure I'evel, ed humdity Ilevel, detected
concentration gﬁmggngon di oxi de, and cyrrent electricity consunption
I )

conditions (lo a4BPetlysdtiEipice dpd belkyiophRe fhecionstiipititaeruss afdbe s). 20
The user interface nodule 110 is used to provide a user interface, such as
a QU (Gaphr-eidemeit 10Gas desceibed bedasallsus the folewsingace, to each client
wor kstation 20 being linked to the server 40 for the purpose of allow ng
t he user (i.e., Theaaagenehtrorhecsommidajioatnddnk liiented waillost tikiseve2Qdé O
operat e the network-based air-conditioning equi pment renote
10 unit 100 to communicate with the equipment-side unit 200 via the network system 10 for
receiving the data of operating characteristics of each air-conditioning equipment system
30 uploaded from the equipment-side unit 200 via the network system 10 to the server-side
unit 100, and for downloading each user-specified air-conditioning control command from
the server-side unit 100 to the equipment-side unit 200 via the network system 10. The
15 operating characteristics data collected from each air-conditioning equipment system 30
include, for example, current ON/OFF state, current temperature setting, current humidity
setting, current air-blowing speed setting, detected temperature level, detected humidity
level, detected concentration of carbon dioxide, and current electricity consumption
conditions (load voltage, load current, and power consumption in watts).
20 The user interface module 110 is used to provide a user interface, such as a GUI
(Graphic User Interface) based user interface, to each client workstation 20 being linked to

the server 40 for the purpose of allowing the user (i.e., management personnel} at the client

workstation 20 to operate the network-based air-conditioning equipment remote



-7 nmonitoring and managenent system of the invention 50. Wen |inked to the
client workstation 20, the user interface nodule 110 is capabl e of
providing the user at the client workstation 20 with the foll ow ng
functions: (1) an equi pnent operating-status displaying function, (2) a
human- operated control command issuing function, and (3) a 5 human-operated
equi pnent operation scheduling function. The equi pnent operating-status

di splaying function is used to display a set of operating characteristics
data indicative of the operating status of each renotely-located _

ai r- condi t MERiGEZetid preprgomeps seseBlake vievantigs S0a When dhkedefathedclmbduct
and managenent information about each air-conditioning equipnent system
30. The di wpikatpgoh ) dratsenpptaiiac actiekeildd isspadt af proeildirgdabe caer rtetht cliddt ON OFF
state, current tenperature setting and detected tenperature |evel, current
hum dity wekbiafigh 200t elieliewinguhdiohy (I Paedquipsitnl 8pdradig sthloWsplgyipeed
setting, currently detected concentration of carbon di oxide, and current

el ectricitynGoms U{th 'aoﬂuﬁQHQR&laﬁﬂsc&At deodRLARIRS i!lggaaﬂm ik, €Blg (?Pda power
consunption in watts); and the rel ated product anJ1 nagenent | nformation
i ncl udes, exar n of nufact urer . serial nunber, 15.product

spect 1 pon e SHRR e AT Qe ARG e G B o PG ppd Buft GilHe
installatipn. site, name of sypervisory personpel, and i nt engnce/ repair
ecord, 1 G RIAREOReN 15Heed (eialaY 6?)%6’};?@6“@8& B R Sirnana mdé@amg t&inct i on
provides a set of air-conditioning control commands in relation to the
oper at i on Fradag hiatis of ewhdemphi-lneptedeir-portitoniyseqaipman system §8 eF wsikbect i on
When the user selects an air-conditioning control conmmand, the user 20

i nt erface arsdubf rdlatt@ pioklicts emt ntdnegansert -inéireatied abommestt wir-aotdigomsd wor k
system 10 to the equipnent-side unit 200 for control of the

user - desi ghapadnOResi@h IMeTRd [HispRREd tdpenting chelicREMAL d8Y Shai@es3furrchhe
air-conditioning control conmmand set includes, for exanple, an

10 ON/OFF state, current temperature setting and detected temperature level, current humidity
setting and detected humidity level, current air-blowing speed setting, currently detected
concentration of carbon dioxide, and current electricity consumption conditions (load
voltage, load current, and power consumption in watts); and the related product and
management information includes, for example, name of manufacturer, serial number,

15 product specification, name of purchaser, date of purchase, warranty period, installation
site, name of supervisory personnel, and maintenance/repair record, to name a few. The
human-operated control command issuing function provides a set of air-conditioning
control commands in relation to the operation of each air-conditioning equipment system
30 for user selection. When the user selects an air-conditioning control command, the user

20 interface module 110 will send the user-selected command via the network system 10 to the
equipment-side unit 200 for control of the user-designated one of the air-conditioning
equipment systems 30. The air-conditioning control command set includes, for example, an

ON/OFF switch command, a temperature-adjusting command (which specifies the

.



OV OFF switch conmand, a tenperature-adjusting command (which specifies the

-8 user-desired tenperature |evel to be provided by the

t enper at ure- adj usti ng mechani sm 31), a hum dity-adjusting conmand (which

specifies the user-desired humdity level to be provided by the

hum di ty-adj usti ng nechani sm 32), and an air-bl ow ng speed adjusting

command (whi ch specifies the user-desired air-blow ng speed to be provided

by the 5 air-inhaling mechanism 33). The human- oper ated equi prent operation

scheduling function allows the managenent personnel to specify a

pr eassi gnedscopesitg tamperatng lpst fodd prdvadeddadiv amperondidjigmgmechguipibnt

system 30, such as 7:50AMto 17: 00PM of each workday, during which the

ai r - condi t & dnmndjtyeaijuspng rbmsyat gmhdl greeifienaly ashridesiasd hwpeitadel sd akus so

that they can be switched on for use by the on-site users. Beyond this 10
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operation. The operation data storage nodul'e 120 is a da ase nodul e used
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equi pnent Eysten130 during each workday, which represent the operation
history ofVBgin allgws theonanagraantingrsenial ghineeils ¢ oresssigod oppatan Haeaciah be

di spl ayed through the user interface nodule 110 on the client workstation
20 for thefousesh tiocordiigeng equipoditt dystem 80 sich apet 5AMNtodEL @O orfageh nodul e
120 is also used for storage of related product and nanagenent information
about eachwsrkday eluying ogkitie dhaliatr-ceadidbiing Ndqoipneaitispsrent 3¢ yet embld 80an

i ncluding, for exanple, name of manufacturer, serial nunber, product

speci fi catdpemble RAIRsOThaDHeG RASEE swildled oAl foPHICHABE onVE LA YBRBRA 8ds
installation site, name of Supervisory

J0  time period, the air-conditioning equipment systems 30 will be disabled for operation.

The operation data storage module 120 is a database module used for storage of the

operating characleristics data (i.e., ON/OFF state, temperature setfing, humidity setting,

air-blowing speed setting, and electricity consumption conditions (load voltage, load

current, and power consumption in watts) of each remotely-located air-conditioning

15 equipment system 30 during each workday, which represent the operation history of each

air-conditioning equipment system 30. These data can be displayed through the user

interface module 110 on the client workstation 20 for the user to browse. In addition, this

operation data storage module 120 is also used for storage of related product and

management information about each remotely-located air-conditioning equipment system

200 30, including, for example, name of manufacturer, serial number, product specification,

name of purchaser, date of purchase, warranty period, installation site, name of supervisory

personnel, and maintenance/repair record.



personnel, and mai ntenance/repair record. -9 The preschedul ed operation
data anal yzing nodule 130 is capable of automatically generating an

el ectricity consunption analysis report in the formof an electronic
docunent based on the operating characteristics data of each

ai r-condi tioni ng equi prent system 30 that have been collected daily during
a predefined tine period, such as three nonths, six 5 nonths, or one year.
The electricity consunption analysis report can be used to indicate the
total power consunption in watts of each air-conditioning equi pnment system
30 as well as Theeprgghedulsdeperign dateanplyringhedulend0ad capeldndf aitonitinglly

equi pnent systens 30 were turned on. The managenent personnel can browse
or print agmepynghn tlhariekyeansimption anelysidrapottan thedomh yidnsldcapnit idofyment
operating through the user interface nodule 110 on the client workstation
10 20. Thebgedbe MeSopefatinicBar@dtedtics @ith Ybof CRMSHABS HdRbnd A Vifinfen! §R)M 36an be
used by the nanagenent personnel as a reference for efficient ‘and

cost - ef f eckie,BBRANSIRBE by Bfingt blelZBi O Oberldieoth s 48 ILLARI 20

equi pnent systens 30 to save eneré@ nd cost. xt, the respective
attributes ‘ havi or f. the. constituent dul es, of .t he , equi t-side
ni 1 200" a3 SEPREEE Th ek i ARk bRt P by e S HPIERE ik ng
nodul e 201 js used to |ink the equi prent-side unit 200 to the network
syst em 10. PInPRVHECPREIPUORAN HatSl 9ech pisieridlioniag Peippant sxvep 0 éf WRBAS an
ADSL (Asynchronous Digital Subscriber Line) type, an FTTB (Fiber To The
Bui | di ng) thypee/tigre agd dyjatien when thy pie-cofidinertingedunpieri systenaieddi vee tuamad amhi ch i s
used to allow the equi pnent-side unit 200 to exchange data with the
server - si déheumianagt@Ontvpasdnhe cxat womke sy priam: opy 20 tHheeattinp trztimpiicke
server nodule 210 is linked to the network |inking nodule 201, and which
is us ?q t ainai9kik eportbpepaneighidigh aRakachRih&lhéfuldairndnt @khefoR¥atibe
operati on

10 20. The contents of this electricity consumption analysis report can be used by the
management personnel as a reference for efficient and cost-effective management in the
utilization of the air-conditioning equipment systems 30 1o save energy and cost.

Next, the respective attributes and behaviors of the constituent modules of the
equipment-side unit 200 are described in details in the following.

15 The network linking module 201 is used to link the equipment-side unit 200 to the
network system 10. In practice, the network linking module 201 can be either an ADSL
(Asynchronous Digital Subscriber Line) type, an FTTB (Fiber To The Building) type, or a
wireless type of network linking device, and which is used to allow the equipment-side unit
200 to exchange data with the server-side unit 100 via the network system 10.

20 The equipment-side server module 210 is linked to the network linking module
201, and which is used to collect the operating characteristics data detected by the operation
inspection mechanism 221 from each air-conditioning equipment system 30, and further

capable of uploading the collected data via the network system 10 to the server-side unit
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i nspection nmechani sm 221 from each air-conditioning equi pnmrent system 30,

and further capable of uploading the collected data via the network system
10 to the server-side unit -10 100. In addition, the equi pnent-side server
nodul e 210 is capabl e of forwarding each received air-conditioning contro
command downl oaded fromthe server-side unit 100 to the respective
operation control nechanism 222 of the air-conditioning equi pnent systens
30. In the enbodinment of FIG 1, for exanple, the network |inking nodule
201 is shown to 5 be connected to only one unit of equipnent-side server
nodul e 210'00bde addiEom b eruipmentusiile serviramodidn 2@ iz oxmblst efdforwarting aaeh wor k

I i nking nodul e 201 is unrestricted and dependent on the |inking capacity
(i.e., nunbesival aicormudeinimgeqmont somahind bewitieidsaiont iHekiengr-sidedult €020d.

Mor eover, the equi pnment-side server nodul e 210 further includes an

abnor mal  opefapidige 6akdn AV RIhAL DN o 11 k- hiiGBnihg e&@?ﬁ\@ﬂlt‘%y@&ns _
generating a 10 warning nmessage in response to an event that the operation

| nspect | OmgTREABBIBAIAR T o 4EGEC S, AnBRNAL TR APRHBRL RBa6RMI  BuRTo the

ai r-conditioning equi pment syst’'em 30. The warning ssage wi e
transferr Vi he, network system.10 to.the server:-side.unit 10
the maiaganeirTssar ST SRE R Bt B aabE A S o ot HE oD s ebsg
condition via  the client workstation 20 and carry out necessary
mai nt enanc®F SBgh rant 88 Kemstadnl thei petwornk Bnkipg el 20bF ipreifighend
system 30. In practice, for exanple, the abnormal operating condition

war ni ng notgoenslention thahnleg fapptisntbas edmber of woimeatimepims) of thahetafotlelinking
server-side unit 100 issues an air-conditioning control conmand to the

ai r - condi tmahilengo1 etlirpovent theystuepm&dsideheerepematiilon ionspeet iigfludechani sm
221 wll be activated to inspect whether the air-conditioning equipnent
syst em 30 .8paiAl @pelaling cHRONSY wilP@G) fh&hidY 11 RenidD i@kip6RNEH LiRRIAg £ontrol
command; if NOT, the abnormal operating condition warning

[0 warning message in response to an event that the operation inspection mechanism 221

%Pthat

detects an abnormal operating condition of the air-conditioning equipment system 30. The
warning message will be transferred via the network system 10 to the server-side unit 100
so that the management personnel can be informed of this abnormal operating condition via
the client workstation 20 and carry out necessary maintenance/repair tasks on the failed
5 air-conditioning equipment system 30. In practice, for example, the abnormal operating
condition warning module 211 can be implemented in such a manner that after the
server-side unit 100 issues an air-conditioning control command to the air-conditioning
equipment system 30, the operation inspection mechanism 221 will be activated to inspect
whether the air-conditioning equipment system 30 operates in a manner specified by the
20 air-conditioning control command; if NOT, the abnormal operating condition warning
module 211 will promptly issues the warning message. For example, when the
management personnel wants to set the air-conditioning equipment system 30 to adjust the

room temperature to 25°C, then the management personnel can operate the user interface
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nodul e 211 will pronptly issues the warning nessage. For exanple, when the
managenent personnel wants to set the air-conditioning equi pnent system 30
to adjust the roomtenperature to 25C, then the managenent personnel can
operate the user interface -11 nodule 110 to specify the desired
tenperature level (i.e., 25C), which causes the user interface nodule 110
to issue a corresponding air-conditioning control command via the network
system 10 to the air-conditioning equi pment system 30. In response to this
command, the  te ﬁ:aturee aﬁl' St.i mechani sm 31 of the air-conditioning
equi pnent %1098}252 RS %H gge‘ﬁp%r?tﬁ‘?alrﬁ"@f(h%@@ &d- whichrcgugegdhe user
air-conditjoned roomp and neanwhile the operation inspection nechanism 221
wi |l be actisieemmodule;ldgpeisuaheemespondiag agicondibendig cored commped atauhe
inside the roomis equal to the user-specified |evel of 25C. If NOT (for
exanpl e t heetwodnsysenpdpavuthe airecmidn®onaly 2RGmantsysteaus). yinf @Epdde M vt es) ,
then the abnornmal operating condition warning nodule 211 will pronptly

i ssue a wagdnimighd] GhdTepgRELuN ] KTE; RREMDHN SY SEremt i -dRdltReig! d@ifment
wor kstation 20 for inform ng the managenent personnel to carry out

necessary fRieM RNAMGROAREA e BK S0 iR tflé‘gik-@g}qdiﬁm 2%6% %1%’1%%{1& ng
h g equi pment system 30. p

mechani sm 31 of the "air-conditioning equi Sys e operation
inspectionthgre i.sm Ifeh f th oerg.%'n-séatu onitarin Vﬂ]u‘le 220 i s
capabl e of Tn p%@to |ﬁ n‘cfjlg %88%63?°§F?IEIB fat‘%g ¥ a@iiﬂaﬁg it?-’%‘??gf t"fq% hghe 15
equi pnent s]%/setéjgm 30, duri nag _opegj%t.' on to obtain the operating .
char act er i BFFWEHoRET KBt g Ipsiret Ae Fooanis #8Yal to thedesraipaelieh e valetl@stedf
operating characteristics data to the equi pment-side server nodule 210 for
upl oadi ng NWP& (fexpepldhk repys tesineldue gembies se?¥€r capiiveoushy for 30 Gninkitas),
practical inplenmentation, for exanple, the operation inspection nmechani sm
221 i ncl udes thapbrONh@Rdperatmpeotditon weehanhsdl2211 &ill pngtleddsut & wayning
consunption inspection nechani sm
10 message via the network system 10 to the client workstation 20 for informing the
management personnel to carry out necessary maintenance/repair tasks on the failed
temperature-adjusting mechanism 31 of the air-conditioning equipment system 30.
The operation inspection mechanism 221 of the operating-status monitoring
module 220 is capable of inspecting the operating status of each air-conditioning
15 equipment system 30 during operation to obtain the operating characteristics thereof, and
further capable of sending the detected operating characteristics data to the equipment-side
server module 210 for uploading via the network system 10 to the server-side unit 100. In
practical implementation, for example, the operation inspection mechanism 221 includes
an ON/OFF inspection mechanism 221a, an electricity consumption inspection mechanism
20 221b, a temperature inspection mechanism 221¢, a humidity inspection mechanism 221d,
and a carbon-dioxide concentration inspection mechanism 221e. The ON/OFF inspection

mechanism 221a is used to inspect the ON/OFF state of each air-conditioning equipment

system 30. The electricity consumption inspection mechanism 221b is used to inspect the
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20 221 b, a tenperature inspection nmechanism 221 ¢, a humdity inspection
mechani sm 221 d, and a carbon-di oxi de concentration inspection nechani sm
221 e. The ON OFF inspection nechanism 221 a is used to inspect the OV OFF
state of each air-conditioning equipnent system 30. The electricity
consunption inspection nechani sm 221b is used to inspect the -12 current
electricity consunption conditions (i.e., load voltage, |oad current, and
power consunption in watts) of each air-conditioning equipnent system 30.
The tenperature ection mechanism 221 c is a tenperature sensor capable
of detecti A Ehs! eﬂéﬁgércaflwt@fl cogflitiong {ifi-nloptheolffge, doHdFUTBheBIRIS The
hum dity inspection mechanism 221d is a 5 hum dity sensor capabl e of

det ecti ng tWeURDiRMIn Yald?) ofi qachiairtsionditipingieruipowdi systnedl.r Bonempehagire

car bon-di oxi de concentration inspection nmechanism 22le is a gas sensor
capabl e of inspietiechicctgnishe 2d o e mpatzivedsenforeapdddao fdicestigiethidnycfatiro @
air-conditioned room On the other hand, the operation control nechani sm

222 of thexippathat ithgabldh@i§ondRidQr T hoRc VeirdpRiibs RRaRse #1d is a
controlling each air-conditioning equi pment System 10 30 to operate in a

user - speci fingit @&f caPQrﬁ@Qf & ecec“?l% ea%%ﬁﬁygf % he ng}?th%?aﬁtcro%xn%l? ‘%For

downl oaded fro he server-si stem1

exanpl e, d|t|on| ment st em.30 .can be renot

control | ed Ca{‘h 1R P R o iP5 et S SLBENY o
manner. The user - controllabl operating states include, for exanple,

OV OFF st eéeC“F%WSéP%%CBFéUODrRI o yioxigdedisiip el B Mgt pEe_EPMbr 15 i nhal i ng
outdoor air to the inside. The following is a detailed description of a
practical appl i@athicorthexungl e obetatien cordtolondehivasre d24i af-tbo npérttingritaigs

equi pnment renote nonitoring and nanagenent system of the invention 50

duri ng actmlitoapgmatdulz220 is capable of controlling each air-conditioning equipment system

10 30 to operale in a user-specified manner based on each air-conditioning control command
downloaded from the server-side unit 100 via the network system 10. For example, each
air-conditioning equipment system 30 can be remotely controlled by the management
personnel to operate in a user-specified manncr. The user-controllable operating states
include, for example, ON/OFF state, temperature, humidity, and air-blowing speed for

15  inhaling outdoor air to the inside.

The following is a detailed description of a practical application example of the
network-based air-conditioning equipment remote monitoring and management system of
the invention 50 during actual operation.

In actual application, the management personnel can operate the network-based

20 air-conditioning equipment remote monitoring and management system of the invention 50
for remote monitoring and management of the air-conditioning equipment systems 30 by
first linking his/her client workstation 20 via the network system 10 to the server 40. When

linked, the management personnel can turn ON/OFF the air-conditioning equipment

- 13-



In actual application, the managenent personnel can operate the

net wor k- based 20 air-conditioning equipnment renote nonitoring and
managenent system of the invention 50 for renote nonitoring and managenent
of the air-conditioning equipnent systens 30 by first |inking his/her
client workstation 20 via the network system 10 to the server 40. Wen

| i nked, the nmanagenent personnel can turn OV OFF the air-conditioning

equi pnent -13 systens 30 through the user interface nodule 110 and specify
a desired tenperature setting, a desired humdity setting, and a desired
ai r - bl owi nysspBéd thyeugh thyuses miesfree arodvle 1 by anbsphcifag desteshigmpishirtpgptiéngui pnent
system 30. The user interface nodule 110 will respond to each

user - i ni ti atleaked bntidily tiigpomdoy déssisdiairglawing spesipeniigfor aperatmargi dationi ng
control command 5 and then activating the renote network comuni cation

nodul e 101aif-Sordavun@adulgint SRIEERE The dsdr Mg eTRlWaddal SYDHEMrdPohPio dagh
equi pnent-side unit 200. Wien the network |inking nodule 201 in the

equi prent - sldgifRld c A0 4868 'bg eulPe coﬁ‘iasg)bﬁéﬁﬂg ![afrllcggﬂiﬂgllngg \?\%r}’tfyl c&fl d via

the network system 10 fromthe server-side un transfer the
receiv C n h gui prent - si de server .nodul 2%8 where th 0
Fecel ved cHmmRt O AIE R RIE LTS s BB S ot P & ShipkedfidhE hen
transferred to the operatjon control nechani sm 222 which will respond by
turni ng orFRHRANd;via g Rgivaro RSy L& iuhp RERPMEYSIdHNEPO8nd setting t he
air-conditioniqg equi pnrent system 30 to operate based on user-specified
settings. Wien Whe e nelowid|inkina megulsqail pnthetequipsicansid@uiit 20 nepddesdhe and
started running, 15 the operation inspection nmechanism 221 is activated to
i nspect t her-a@nditeoomgicontosiicommaad viaphendtwsikslysamI0 Fook the kavapedaininidgo,
characteristics, and then send the detected data to the equipnent-side
server nmodiivel 2R dic pdiaRId oREnMidao HIREeRBINGE Kide ¥eteMadult Q16 Yere the

10 received command is decoded into a corresponding control signal and then transferred to
the operation control mechanism 222 which will respond by turning on the air-conditioning
equipment system 30 and setting the air-conditioning equipment system 30 to operate
based on user-specified settings.

When the air-conditioning equipment system 30 is turned ON and started running,

{5  the operation inspection mechanism 221 is activated to inspect the air-conditioning
equipment system 30 for its operating characteristics, and then send the detected data to the
equipment-side server module 210 for uploading via the network system 10 to the
server-side unit 100. The detected operating characteristics data include, for example,
current ON/OFF state, current electricity consumption conditions (load voltage, load

20 current, and power consumption in watts), actual temperature level, actual humidity level,
current concentration of carbon dioxide, and current air-blowing speed.

When the server-side unit 100 receives the uploaded operating characteristics data,

it will store these data into the operation data storage module 120 for permanent storage and

_14-



server-side unit 100. The detected operating characteristics data include,
for exanple, <current OV OFF state, current electricity consunption
conditions (load voltage, |load 20 current, and power consunption in watts),

actual tenperature |evel, actual humdity level, current concentration of
carbon di oxi de, and current air-blow ng speed. Wen the server-side unit
100 receives the upl oaded operating characteristics data, it wll store

these data into the operation data storage nodul e 120 for pernanent storage
and -14 arcgIV The managenent personnel can browse these data through
the user i HCAMFalle MrpRRANENE POrseivel lien Orqvesst thossr dasa supesh o user inserfascal |
current and previous operating status of each air-conditioning equipnent
syst em 30. mPdyle hé0 amihe clieievorietarion RO balsed alicnrredadd picoiningpeening praamstof r enot e
nmonitoring and 5 managenent system of the invention 50 is capabl e of

provi di ng ewchairrcondiabnity eqmptarsyfign 3punction to the air-conditioned room
I'n the inplementation of this function, the carbon-dioxide concentration

i nspection mechamtehad ]{héfne?t%gmjbds& &it- g%nd%ldlﬁn ﬁ) Ie‘ﬂt Qﬁ*fo%&mmw?ﬁg r?gdt he

concentration of carbon di oxide within the air-co tioned room
detected valye. b g to nt-side server .nmodul e 210
where the d gct e% Vg// Flgeotfol?aii 8%%?%8 n ﬁé pgglle&g B é(gvg%e%ﬁ? 3‘tr|qélﬁhtty émf%tﬁﬁﬁg ed
agai nst avp ﬁq%flnqgtcrltl 1 Iue t? %eck IS gher than the
critical Val'ué §“?W?15H pRERt B ge @@?W@@“ﬂﬁﬂuP t@i URFHAN, |G ue an
air-bl ow ng speed control signal to the operation control nmechanism 222 for
controlli ngj“‘iméhO’aii? CQURAEIAAY IFBRHAR MBS 22 ketpbowh in G diit usom Fadptect
equi prent system 30, which is for exanple a PAH (Precooling Air Handler)
inthis erfb@@nmerrttauon of ¢anpmebieadé wighiaithe dit-omiditpntdredpe end fhedetiebred palupose of
inhaling nore fresh outdoor air into the confined room Further, the
rel at edhstiathn:s tehatfarrad abithetduipnRpesiaé k@ler Bodldd 080 @Ue tBe tBCtBeLARE ke Syst em
10 to the
10 carbon dioxide concentration is compared against a predefined critical value to check if it is
higher than the critical value. If YES, the equipment-side server module 210 will issue an
air-blowing speed control signal to the operation control mechanism 222 for controlling the
air-inhaling mechanism 33 of the air-conditioning equipment system 30, which is for
example a PAH (Precooling Air Handler) in this embodiment, to increase its air-blowing
15 speed for the purpose of inhaling more fresh outdoor air into the confined room. Further,
the related status data about this operation is uploaded via the network system 10 to the
server-side unit 100 so that the management personnel can be informed of the status of this
operation. If the concentration of carbon dioxide within the air-conditioned room remains
overly high after the air-blowing speed has been increased to the maximum for a while, the
20 management personnel will notify the on-site personnel, for example by phone call, to take

other actions such as to open some doors and windows of the air-conditioned room in order

to let in more fresh air.
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server-side unit 100 so that the managenent personnel can be informed of
the status of this operation. If the concentration of carbon dioxide
within the air-conditioned roomremains overly high after the air-blow ng
speed has been increased to the maxinumfor a while, the 20 nmanagenent
personnel will notify the on-site personnel, for exanple by phone call, to
take other actions such as to open sone doors and w ndows of the
air-conditioned roomin order to let in nore fresh air. -15 In the event

t hat an abnor ma| erating condition occurs to any individual unit of each
air-conditi onmjl ‘ggﬁYeﬁh‘éﬁ?%%Xogﬁﬁlmﬁmﬁlﬁé cepfliiipedsurssp @y gwividyal ppidef e 210
w |l respond by issuing a warning nessage to the server-side unit 100 for
di spl ay oncachaircionditipningreakiptani eyster03¢,0hacyiipyenthedarsmagenshde pEY sdhnel to
t ake necessary mai ntenance/repair 5 task on the failed air-conditioning
equi pnent sysind iy 3Guinghi warwap midsghglt vh tHeisovecate bait 100 ARl thacismeh a
manner that the operation inspection nmechanism 221 is used to detect the

act ual —opewakbBgost@idisotdd t1RAGMBENRPRALIAIN DEte SOUPIE Mairtdtah&Mepr duri ng
operation, and the detected status data is then conpared by the abnor nal

oper al g uGORdil) lcdarnbAAARAN LG AL AORSLo S, UssiseRRRKLL ed) petti no

to check if t et ect ed or Wwthin a pr I'ned T ahge
about the .user-specified val ue; ig,h[ﬁ, the . warnin ssage,.is issued. For
exanpl e, ﬁﬁlﬁﬂng%ﬁﬁﬁg AERTnSR e HﬁéweggpglF%%dHE%'FggnwaﬁﬁeﬁdF &1 eve
to 25C, the user interface nodule 110 wll issue a Qorrespondiqﬁ i
ai r - condi t4HEt H§ 6 OptragRehdalg oficach miscarditioning syapmaptigysiea 3G during
air-conditioning equipnment system 30. In response to this command, the
t enper at urapsbpuseid thendabraed statudsdad iothenheonaparedc bpdhe iabmirngl egeiapment
system 30 will produce a stream of cooled air to the room and neanwhil e,
t he oper atcooditiomspedig madueanisinst28d uvdrlsheddBedsdtingatoatetl0ifithe Baedted
10 value is equal or within a predefined range about the user-specified value; if NOT, the
warning message is issued. For example, when the management personnel sets the desired
temperature level to 25°C, the user interface module 110 will issue a corresponding
air-conditioning control command via the network system 10 to the air-conditioning
equipment system 30. In response to this command, the temperature-adjusting mechanism
15 31 of the air-conditioning equipment system 30 will produce a stream of cooled air to the
room; and meanwhile, the operation inspection mechanism 221 will be activated to inspect
whether the actual temperature of air inside the room is equal or within a range about the
user-specified level of 25°C. If NOT (for example the room temperature remains at 28°C
continuously for 30 minutes), then the abnormal operating condition warning module 211
20 will promptly issue a warning message via the network system 10 to the client workstation
20 for informing the management personnel to carry out necessary maintenance/repair

tasks on the failed temperature-adjusting mechanism 31 of the air-conditioning equipment

system 30.
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whet her the actual tenperature of air inside the roomis equal or within a
range about the wuser-specified level of 25C [|If NOT (for exanple the room
tenperature remains at 28C continuously for 30 m nutes), then the abnornal
operating condition warning nodule 211 20 will pronptly issue a warning
nmessage via the network system 10 to the client workstation 20 for

i nform ng the managenent personnel to carry out necessary

mai nt enance/ repair tasks on the failed tenperature-adjusting nechanism 31

of the air-condjtioni ng equipnment system 30. -16 After the .

ai r-condi tionin h@q@’?pﬁ%@?@'ﬂg&ﬂ“@nﬁq%n%\ﬁé’gﬁ@érf’joi BAVE sFaT SRerRgen for 2
predefined tine period, for exanple 3 nonths, the preschedul ed operation
data anal y2rdgineddans rerigddonpramme3 m@mthemﬂcyedageﬁiqmta@gnﬂ@tage@iéaﬂage an
electricity consunption analysis report in the formof an electronic
docunment baséde dH whHEbopémadtically ahiynzd tegimstaicas datdcinfcobsieqgivn analysis
air-conditioning equi pnent system 30 stored in the operation data storage

nmodul e 12@porT hethe f@nt ofl @iy troMD IUENhERBaRB B SpkAPQIchakSteiaRd dhiR of
indicate, for exanple, the total power consunption in watts of each

ai r - condi tdeRiaftGoRAULRAR RhuisHShENsRth 36 Weld iggﬁagp&aﬁ&ﬁhﬁgtsgdggea@ﬁ%ﬂw ation

when the air-conditioning equl pment systens e turne

. i . f.th | i Ci
Conaunpt i ooy bionar e FEA BN, Bl Bln dlorly PR s BB BB ot

modul e 110 on the cl {.ent wor kst at.i on é&) The contents of thi s;xéegllrﬁ%cﬁri city
consunpt i dIPVEREPRFEMEHOT BV RS ot altic e Boningh su Y SEHRA G Oger d®as a
reference for efficient and cost-effective managenment in the wutilization
of the airdatsiae endAmatorybep hermir-eqpditioninBouimnenhvsterel Gy esdmedsn.  For
exanple, 8:00AMis the start time for a typical workday, and during sumrer
of fi ce worKermaidgemeont! gtragsoel dap Bruwse on paint a copdiof ilendedritioy tdrasumadomum
capacity in hope for a rapid cooling
10 analysisreport by operating through the user interface module 110 on the client workstation
20. The contents of this electricity consumption analysis report can be used by the
management personnel as a reference for efficient and cost-effective management in the
utilization of the air-conditioning equipment systems 30 to save energy and cost. For
example, 8:00AM is the start time for a typical workday, and during summer office workers
15 would usually turn on air conditioners to the maximum capacity in hope for a rapid cooling
effect when they start working at 8:00AM. For this sake, utility electricity consumption
would typically peaks at 8:00AM. As a result, switching on the air conditioner at this time
is inefficient and cost-ineffective to provide the desired cooling effect. As a solution to this
problem, the management personnel can utilize the equipment operation scheduling
20 function of the user interface module 110 to set the air-conditioning equipment system 30

to be automatically switched on at an earlier time, for example 7:30AM. This practice

allows the air-conditioning equipment system 30 to run early at a non-peak time for
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effect when they start working at 8:00AM For this sake, utility
electricity consunption would typically peaks at 8: 00AM As a result,
switching on the air conditioner at this tine is inefficient and
cost-ineffective to provide the desired cooling effect. As a solution to
this problem the managenment personnel can utilize the equi pnent operation
schedul ing 20 function of the user interface nodule 110 to set the

ai r-conditioning equi pmrent system 30 to be automatically switched on at an
earlier tine, . for ex le.7: 30AM Thij ractice _.allows the .

e condi ¢ PERhG IR E s eaihe 36! SuRHBRS Uiyt SE nbh ol £ o
-17 efficient, and cost-effective operation and also allows the office room
to be readﬁ‘le)‘i’e%’i? |t@HP@e'%furet1ﬁ*éelate?§Pﬁ>f§M vignrdfisg wekerssias) werking: 00AM when

of fice workers start working. In conclusion, the invention provides a

net wor k- based alnrcosdnden,ithmnmentaguirpyidesta natentktteserbaii-torditigusneluiamag e ment
system which has the following features: (1) the 5 provision of a

net wor k- basemta e@hitdingeand Mahafehtgt anteniarage iaNihel faNekingnfeh@res: (1) the
user-operated nonitoring and nanagenent of renotely-Iocated

ai r- congli tj@0isiE 664 RERANK-b&XA! RAR(HRY ﬁllégnoa%glgéha baseHcMeRr hldtich fRFe

di spl ayed on the client workstation, which allows the nanagenent personnel
to be re RN . , i : i.r~conditioning
caui prent Sy vn O Al B in BB AL M 0B B e AP T ERARET 6710
achieve optimal util.ization of the air-conditioning equi pnent systens; (2)
the capabi PrEySgous g 'I&Icé)baé? Fﬁqréﬂﬁerfé??d&éfgﬁeﬁeqnf @gtci‘?’\c‘/l’?-zt g GEPr‘gn"t’hlg}E t he
air-conditioning equi pment systens for saving energy and cost; and (3) the
capabi | i t lows fhowagagemenl parsanaeliarhsi iseotsty indomse rdlallomsraing stptusordhe i ons

of the air-conditioning equi pnent systens, which allows the nmanagenent

per sonnel aitecarditiopaigreqoipercab systems, dncbisxely isetebbirdd dperafgtdoaditibns, and to

ai r-condi tioning equi pment systens. The invention is therefore nore
advantiggeaubiet®opsigal utilization of the air-conditioning equipment systems; (2) the capability to

provide efficient and cost-effective management on the air-conditioning equipment

systems for saving energy and cost; and (3) the capability to provide real-time warning of

abnormal operating conditions of the air-conditioning equipment systems, which allows

the management personnel to maintain operability and serviceability of the

5 air-conditioning equipment systems. The invention is therefore more advantageous to use
than the prior art.

The invention has been described using exemplary preferred embodiments.

However, it is to be understood that the scope of the invention is not limited to the disclosed

embodiments. On the contrary, it is intended to cover various modifications and similar

20 arrangements. The scope of the claims, therefore, should be accorded the broadest

interpretation so as to encompass all such modifications and similar arrangements.
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than the prior art. The invention has been described using exenplary
preferred enbodi nents. However, it is to be understood that the scope of
the invention is not limted to the disclosed enbodinments. On the
contrary, it is intended to cover various nodifications and simlar 20
arrangenments. The scope of the clains, therefore, should be accorded the
broadest interpretation so as to enconpass all such nodifications and
simlar arrangenents. - 18 CLAIMS What is clainmed is: 1. A network-based
ai r-condi tioni ng equi prent renote nonjt &hﬂg and managenent system for use
to integrate to a network systen1forqgf@ ing a user-operated nonitoring
5 and nanaa;nent function on at |east one set of renotel y-|ocated

ai r - condi t MR §laEeiisprent system the networ k- based air-conditioni ng
equi pnent renote nonitoring and nmanagenent system being based on a

di stri but et ar chincegirkibesedemprinditioging egeipwrent ingée manitoragchndmanagement

equi pnent-side unit; 10 wherein the server-side unit is integrated to a

server | i niegnt for ultetorigfcpikiosysdenkansteinSor HRPAIMLa Qfcrabéaivti Mgonitosihg ent
wor kstation to be linked via the network systemto the server for

user - oper ahRdnfiRaletRhl T FRNRAIEIR Unct A3KST Pindib§-18daledC 3 LohdiAiRG

equi pnent system and which includes: 15 a renpote hetwork communi cation

nmodul e, whi i S to allow the server-side wunit to communicate with
t he equipﬁ%ﬁppgﬁﬁégﬁﬁbt via the network system

the network-based air-conditioning equipment remote monitoring and management
system being based on a distributed architecture comprising a server-side unit and an
equipment-side unit;

10 wherein

the server-side unit is integrated to a server linked to the network system and is
capable of allowing a client workstation to be linked via the network system to the server
for user-operated monitoring and management tasks on the air-conditioning equipment
system, and which includes:

15 a remote network communication module, which is used to allow the server-side
unit to communicate with the equipment-side unit via the network system;

a user interface module, which is capable of providing a user interface to the client
workstation being linked to the server, and capable of providing an equipment
operating-status displaying function and a human-operated control command issuing

20 function; wherein the equipment operating-status displaying function is capable of
displaying a set of operating status data about the air-conditioning equipment system, while
the human-operated control command issuing function is capable of providing a set of

air-conditioning control commands for user selection and issuing each user-selected
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a user interface nodule, which is capable of providing a user interface to
the client workstation being linked to the server, and capabl e of
provi di ng an equi pnent operating-status displaying function and a

human- operated control comrand issuing 20 function; wherein the equi pnment
operating-status displaying function is capable of displaying a set of
operating status data about the air-conditioning equipnment system while

t he human-operated control command issuing function is capable of providing
a set of air-ceonditioning control comrands for user selection and issuing
each user-@@?%%ﬁ%ﬂ“ngf@ng r SOBAENY | YA B ederosYEgmien dhey isE-coRdABngor k
systemto the air-conditioning equipnment systenm and an operation data

st orage noeReiSYSHn;aadused for storage of a set of operation data about
the air-conditioning equi pnent system downl oaded fromthe equi pnent-side 5
unit and capabl @& oferdicaplagystorged hedolpewhich anustdtfar apragbef alstesftopeptikst at i on
through the user interface nodul e; and wherein the equipnent-side unit is
i nt egr at edddi® abdif A hir @OMHi&iiQNENIpAEHU HIBAL AT LI Mth Hel RfBFhdnRsibe
network system and which includes: 1 0 a network |inking nodule, which is

capabl & of i pgic gabtl(h@f &%y@@%?@%ﬁlﬁ?ﬂ%a{] ct<rate tge 'E:i(H) & AR NPLK tlﬁgf%thﬁtﬁ% u@p

equi pnent - st de server np he networ ng nodul e

and capabLg,QE @rggidjng a two-way data comruni cation function between the
. C ltertace m < : FP.

ai r-condi tioning equrpnment systemand the server-side unit; and 15 an

oper ati ng- st at us ni tori ng nodul e, which includes an operation inspection
P 9 and nwtfi'xerein 9 P P

the equipment-side unit is integrated to the air-conditioning equipment system and
linked to the network system, and which includes:
10 a network linking module, which is capable of linking the equipment-side unit to
the network system;
an equipment-side server module, which is linked to the network linking module
and capable of providing a two-way data communication function between the
air-conditioning equipment system and the server-side unit; and
15 an operating-status monitoring module, which includes an operation inspection
mechanism and an operation control mechanism; wherein the operation inspection
mechanism is capable of inspecting the operating status of the air-conditioning equipment
system during operation to acquire a set of operating characteristics data thereof, and
further capable of sending the detected operating characteristics data to the equipment-side
20 server module for transfer to the server-side unit via the network system; while the
operation control mechanism is capable of controlling the air-conditioning equipment
system to operate in a user-specified manner based on each air-conditioning control

command downloaded from the server-side unit via the network system.
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mechani sm and an operation control nechanism wherein the operation

i nspection mnechanismis capable of inspecting the operating status of the
ai r-condi tioning equi pmrent systemduring operation to acquire a set of
operating characteristics data thereof, and further capable of sending the
detected operating characteristics data to the equi pnent-side 20 server
nodul e for transfer to the server-side unit via the network system while
the operation control nechanismis capable of controlling the
air-conditjoning equi pment systemto operate in a user-specified manner
based on e&ach alke cBHAPIS-BATEHg 2B endisipning o reaiphedowrineiele dudnitoring hend
server-side unit via the network system -20 2. The network-based

ai r - condi t nemAzgageiGystpmentlame hptlerap the ietwod sgach inaragermnibtraygstysemof
claim1l1, wherein the network systemis Internet, an intranet system an
extranet sysixemhetadysbhedwiryPepk ANN Uacal ARL BRHNGL B, 8 ¥S1RRY-type LAN

W reless-type LAN system or a VPN (Virtual Private Network) system 5 3.

The net wordsibaserh 9K said bLOf RGuRON| RIRAL rermote moni toring and ,
managenent "system of claim 1, wherein e equi prment -side server nodule in

the equi nt --sj.de_unit her inel.udes: an. abnornal —operating condition

war ni ng; nopjgﬁl e,ﬂv‘\:/ni %%Q%ntsk tgzag‘%)&ab €8 &égﬁg atelqﬁlﬁmgnt \AEFh‘%t%g “%Pélé"g%@% o)

transfer via thegﬂetmrk _ycit.em to.the client, workstation in the event 10
i

that the JPEPETTEH PRSPl i TH ndc NI <in thetuiracahside isrvish mespes ¢ ity

condition in the air-conditioning equipnment system 4. The network-based
ai r - condi t5IBIFGL-gge rphBnther ispdes noni t ori ng and nmanagenent system of
claim1l1, wherein the server-side unit further includes: a preschedul ed
oper ati on dat a aaphhgmiahgpanastiglcendivibn edarriisg mapablvehic isaupabiadl geatihyng a
warning message for transfer via the network system to the client workstation in the event
10 that the operation inspection mechanism detects an abnormal operating condition in the
air-conditioning equipment system.
4. The network-based air-conditioning equipment remote monitoring and
management sysiem of claim 1, wherein the server-side unit further includes:
a prescheduled operation data analyzing module, which is capable of automatically
5  generating an electricity consumption analysis report in the form of an electronic document
based on the operating characteristics data of each air-conditioning equipment system
during a predefined period.
5. The network-based air-conditioning equipment remote monitoring and
management system of claim 1, wherein the network linking module is an ADSL
20 (Asynchronous Digital Subscriber Line) type of network linking device.
6. The network-based air-conditioning equipment remote monitoring and

management system of claim 1, wherein the network linking module is an FTTB (Fiber To

The Building) type of network linking device.
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15 generating an electricity consunption analysis report in the formof an
el ectroni c docunent based on the operating characteristics data of each

ai r-condi tioning equi pmrent system during a predefined period. 5. The

net wor k- based air-conditioning equi pment renote nonitoring and nanagenent
systemof claim1, wherein the network [inking nodule is an ADSL 20
(Asynchronous Digital Subscriber Line) type of network |inking device. 6.
The networ k- based air-conditioning equi prent renote nonitoring and
managenent _system of claim 1, wherein the network Iinking nodule is an FTTB
(Fiber To "The Bifi | BSWE-Rapd Si-GeBeiieRRe | iSqRIPRIHelaTRate — popitpringh@nd

net wor k- based ai r-conditioning equi prent renote nonitoring and nanagenment
syst em of wpeAzanent sipeneail slaimd , whewsr the netwoida gnldpg lodulieds a wiietass 89s of ype of
network |inking device. 8 The network-based air-conditioning equipnent
renot e nomdteeikigkagdievise.managenent system of claim 1, wherein the
operation data storage nodule is further used for storage of related

product angl manggen®divoikBREdBLirQAndBoMhg t RQuipldenC ORGHJLE O dMGoriRE UlaRarENt
system 9. The network-based air-conditioning equipnment renote nonitoring

and man aglﬁ%@&m&%%&%éﬂé %g ﬁl‘il&\"i‘l'/l &ﬁemm% géé?atforﬂeda%qs%@ d 19183\%}1? zﬁﬁﬁh-ér%ed

mechani'sm i ncludes: I nspect1 on nmechanism I's capabl e of

i nspecti ngg F t at f _the air-conditioni ng equi pnent st.ent an
el ontrt it SERER ek Aofud i areFafR Ot hATn G i i G
inspecting the electricity consunption conditions of the air-conditioning
equi pnent & system.

9. The network-based air-conditioning equipment remote monitoring and
management system of claim 1, wherein the operation inspection mechanism includes:
10 an ON/OFF inspection mechanism, which is capable of inspecting the ON/OFF
state of the air-conditioning equipment system;
an electricity consumption inspection mechanism, which is capable of inspecting
the electricity consumption conditions of the air-conditioning equipment system;
a temperature Inspection mechanism, which is capable of inspecting the
15 temperature level conditioned by the air-conditioning equipment system;
a humidity inspection mechanism, which is capable of detecting the humidity level
conditioned by the air-conditioning equipment system; and
a carbon-dioxide concentration inspection mechanism, which is capable of
detecting concentration of carbon dioxide within a room where the air-conditioning
200 equipment system is installed.
10.  The network-based air-conditioning equipment remote monitoring and
management system of claim 1, wherein the user interface module further includes a

human-operated equipment operation scheduling function for specifying a preassigned
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a tenperature inspection nechanism which is capable of inspecting the 15
tenperature | evel conditioned by the air-conditioning equi pnent system a
hum dity inspection nechanism which is capable of detecting the humdity
| evel conditioned by the air-conditioning equipnent system and a

car bon-di oxi de concentration inspection nmechani sm which is capabl e of
detecting concentration of carbon dioxide wthin a roomwhere the
air-conditioning 20 equiprment systemis installed. 10. The network-based
air-conditioning equi pnent renote nonjtoring and nmanagenent system of
claim 1, wPREFEIR time PR foit et diEeondinning Poviphient sysdnygbising which the
human- oper at ed equi pment operation scheduling function for specifying a
pr eassi gnedr-comRipianpey euimment systenpisrenalded for opdretiai.r - condi ti oni ng equi prent
system during which the air-conditioning equipnment systemis enabled for
operation. -23 ¥ ook % ok ok
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