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1. Cross-Weferianess2t o Rel ated Applications. 10[ 001] Thi ecappskeloavisen cl ai s
priority to and the benefit of U S. Patent Application Serial No.

12/ 758,780 titled Qualification System And Method For Chilled Water Pl ant
Qperations, filed April 12, 2010 which is a continuation-in-part of U S

Pat ent Application Serj 1 i t Fl ow Punping, filed
July 23, 2009. 2. Fi elé@&ﬂ\ﬁﬂgﬁﬁﬁﬁgﬁtél\f ]ﬁg 8anenti on relates to
qualification and valBQRGBH-LED WaATERPIANT ARERAMONS i ng procedures,
and particularly to a qualification systemand nethod for chilled water

pl ant operations. 3. Related Art. IMENBOR di ng systens, industrial

machi nery, and ot her equi pnent c r to 20 produce an output. For
exanpl e, a building or canpus ch?ﬁﬁgmlgz}gl\g%l ant utilizes electricity or
ot her energy to produced chilled water to control the environnment within
the building or canmpus. Such equi pnent typically utilizes a substanti al
amount of energy due to itsBSEKGEROUN OETHEAFVENTIONe cost of operating such
equi prgnt i%r%tsjst_)ﬁt errléll %lto R-Epa‘?%'&? ﬁh&%{&é by the equi pnent manufacturers and
operators have reduced energy u PPIZat% on by i ncreasing 25efficiency,
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achi eve reconfiguring. or replacin gui pment. . wever, this typigally
occurs 13f75ér7§9t“t]€’6 ualifiggfion %ﬁsﬁ?ﬂ“a{’b‘ldu&éﬁ’é’d i Cgb]é‘?‘g%&t?epdﬂté&eéﬂ%‘ﬁpﬁﬁ 0
eval uat he, c I opar LSsen w4 t ngfq t FAS L EQHIrg

repl acf/ﬁéﬁ egzu’i %?r%a(ﬁt‘mgg?olrgggt% | ﬁﬁwé‘;c’ﬂnoﬁr? g)g[ gOSS] P?:trg%tm t helagt:l(ggussegiglogﬁ%hat
f ol | owd 2/507,8@p Ititled rorand ddpaPantpingd) ded huky 3,608t | nventi on addresses the

deficiencies,_ associated with the prior art while providi ng nunerous
addi ti dnal }ﬁaﬂggﬁi‘v%‘&o%enefi ts not contenplated or possible with prior

ar t; s congd Uathe QRventionPeRith 1o Guh B RGN d4a20aH¥a RO 4ffems for equipment operating

procedures, and particularly to a qualification system and method for chilled water plant

operations.
3. Related Art.
[003] Building systems, industrial machinery, and other equipment consume energy to
20  produce an output. For example, a building or campus chilled water plant utilizes electricity or
other energy to produced chilled water to control the environment within the building or
campus. Such equipment typically utilizes a substantial amount of energy due to its scale.
Accordingly, the cost of operating such equipment is substantial. Though efforts by the
equipment manufacturers and operators have reduced energy utilization by increasing
25  efficiency, further efficiency gains may be achieved.
[004] Efficiency gains may be achieved by reconfiguring or replacing equipment. However,
this typically occurs at great cost. Thus, manufacturers and operators often attempt to evaluate
the costs in comparison with the benefits of reconfiguring or replacing equipment before taking
action.
30 [005] From the discussion that follows, it will become apparent that the present invention
addresses the deficiencies associated with the prior art while providing numerous additional

advantages and benefits not contemplated or possible with prior art constructions.



2 SUWARY OF THE I NVENTION [6] A qualification systemfor determning the
effect(s) of one or nore chilled water plant upgrades is disclosed herein.
The qual iwbDeatiiam3gystem al |l ows the effect of upgrades troThS2&000r4ad €l y
determned. In one or nore enbodi nentg, the qualification systemis capable
of 5 producing an accurate representation of the effect of upgrades using a
reduced data set. This allows KognvalRvestTHeiinVE@figles to be determ ned very
quickly and efficiently. In addition, the qualification systemmy utilize

various tyipesl andudifsumnsysemder deisrmining herfigettd of prapr mpisghillet avass plant
char act er | Bt (sCiRiI QP GRreB) BRE YL R GRALNRES iR s e REfeLd GUilRFadelkd bed
wat er pl ant. e qualification systemmay accept additional |og data to
reduce marageurstebf deggrminredadn s jor eeprd @mbedimgats othe oalificahigro eistrshisscapalilg pf The
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one exenplary Ication sys e or nore equi pnent
upgr ades ialopsohd eféuit oflypzrafealté be dettinonedsysy gmckiyyand eifii¢mly. dnprddities.stbe and
a nmenory devj.ce having machine readahl e co Xe a t r

St ored t nalBR S e e e SRS NuhadRg A LSS AR i Y S350

i nstruct i cdasa &r@F chaeReirigiidsgo ypeduct iaa atcwae daslgsis for 0 patioulamahidedcoapoplant s of

a chilled ter plant, receivin oad.d indicatjng the | gad on gne or
nor e conpo—l\rf%rﬁ%h FAUPR &Y SEHR g g© t%‘fdgtbqngtfogf%?a tSﬁ%du&gmﬁfﬁués eerr’ioﬁas'sge()s e‘?i ne,
and deteer nthRh&Gr AHR ehibod@ieatssumrari zed | oad val ues for the one or nore
periods of time by summarizing the | oad datg.. 20[008] It i.s noted that the
speci fi catlPBf ﬂ?aﬂ“ﬁﬁ%&)ﬁﬁ?’?t% ‘E"é’s%’egﬁo f‘i“c‘@&’f’% ¥%or lF‘é‘t nsages 19 Rae
chillers (cheltnbﬁry: Rivbb&ehewat £1quilifdBtion ERfter@XBNMINE, ort ABred OGlifierd PRSrdides ak i ons
may be specifications such as energy utilization, output, water supply

t enper at urkievidehd ThgatealifiFasionr s ieRTPaY SATBRTES 2 PRSI AAY At am ORIty XI5MIFY B
l'oad val uggadh@e rOAHRLIR CodPERRBIPONER hoceHEN oS tHehioh!| Thé maind REdHH doied
wat er plant. The representative l'og data may conprise plant |og data for
the 2515 cORPORRAPEsEoPne Ple MOKG [MSEUCHAARS dPr FICAIVING sReEMCalionplathilpig ORG 8 HRMEI es,
fan frequenciBlent¥'6f £EhiALP Rlakr LD GE R PLRad and MBLRIng "t 1l ohIHE S AdtE €S-
[9] The one or nore instructions nay also be for recerving representative

| og data faoowponenss ofrtherphied wejsr pantifpreongir moseipemade of ping.rand dgierMBEEONGORi ng
i deal i zed i i : f -

specific atlﬁggfé\%grélt&ﬁéh%%dé%%? Q/fgléléér)g)sr té%%ﬁ?é%t%%ﬁ%@%%% 5 {é%mg%l?@% ﬂéeolofccl)
data may hiatee an attribute of being log data fromthe one or nore |ogs

havi ng, a | | I st . . the i es.
0] T JB08 Bt o) Rl plctnBlioh BAT sl Gphed el ARICAAGH R kB
conf i gur ecchilipredd] tbeittalial witer plake afdr zeange\tbe destgnl speafi¢atinns maybe $pecifications

speci fi cat iucnadarge?’ a\r}tﬂi 1ct)n l%)ll'.llh)l?lt daatte?f sfuorl "%ergpeeo L3 hajn vslla Craf%gmqnntevr}lhe{a ;[:she
chilled water sf)lean¥y|521300<31te TR BT e eadabl € code nay Inerideone

WO 2011/ 01TH2I2RCddtdImA0 LOMPAsAbE] Balass fobDsre drnsdre koimpaneatsf orchrag chilleisngf théi s
eogr aphi c L ocation. The geographic.locati,on may be vari pus, geagr aphi

gr egs, ps ucthilled wetgt é’éanénd?@"i ??pé epiaEves Jognfifta, may FOMPHFe p%ﬁ% ﬁ‘?gngg e%’&a%? e
code nmmy Po@pofkéntyaf the Whilfed Mediérqisnt, fueh aepampling, frdjuendidde finneequeikabvateg ode
may include one or nore instructions for determ ning and outputting one or
5 nore di fBPRYATRREIWERIBH WRIFEISHB HTPEE  Bower uti | i zation and current
pover uti lfogdt iToR oh&br hbR ikl niglab b lf@ttceivinerepReititRe l@adhabirém caele

may be configured to output the summari zed | oad val ue for one or.

peri ods of°rtfere p% &ff hewhtlse vases Rbanbmnd: deleampning ilgplizefl poper PYEsation | %ﬁt.he

[12] I n angfiRarwRSs IR FHorn SRREEHIfIRAbA dfta AH@bE FepFedbdtitVve Sl €Mel @presentative
determ ning one or nore effects of one or nore chilled water plant upgrades
may be30pr dog daty mayhavematinuieafibeing dggsdagniram theegnecn aons logs kgt load gplue 5
menory  deviiGest (@ RdedWRG J1ehd Kafiakiz6d pRgaigxecut abl e by the processor and
stored on the nenory device. The qualification systemmay al so include one
or nore ddP¥0li Apigtnofeddhat sheymplaychipesampy alax etaltermagvelkide ea pealsuldiccthe ode,
one or nor.g. G C I 5 it . af: t, af pag=Yelal r -
code, or HorRdpBlacRigadh Kok Be SRAIGANS Bah al vl RITRETOF . e R
vari ous wedgertion where the chilled water plant is located. The machine readable code may include one




15[ 013] For instance, one or nore first data input fields may be configured
to accept enpirical log data for a chilled water plant for one or nore

peri ods obotzonmyii@ad one or nore first data processi ng BOTIES20map0tIes
configured to generate at |east one n8nerical value sunmarizing the
enpirical log data for the one or nore periods of tinme. The one or nore
first datq pEReaRehibnl ol RcdRig Bis G3Fdpaierechtba. %Enﬁgédgrlpﬁné Radadayles @ by
a mat hematical function such as a nean f function Ian function, and/or
aver age fmqewmogrmécmeﬁ%@u@a@atareﬁam cifigsfoEiexaRlE- be configured to col | ect
the enpirigal; had ngd@ﬁlﬂe fré?i'aaﬂlp%cﬁlr}{:ﬁp 1i88%ar¥us tdBions. [Fstlexfhfe Ahe FRERENE
second data I'nput fields nay be co gured to accept represent ative | og

dat a conpresiablg add¢ anayeihdudednd pomommasouctinny £or| dsgpsmining prdl eRibUtiing] opdPEr

pl ant havifg %ﬁ%e@en%g)&?@%:e | e Y(%' 'R GaPhd AR 0 HUf: IR LR Ao Mt
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| og data rmylebevamr pllaelasirh@maclamst readablleog)ddataa beavenhgrred tooatpur shepmnuhaygedt t o
the at |eas e hunerijcal va e r

peri ods quoad vr%gue 0 J[(iqg]or&Oée %ernoﬁﬁ?g tu{u?_“ aélog e:re:?ggcen?atlfvgtl.I alf'a to%e 1(5T11)1E1Fed
confi guredoty] ac ﬁﬁpﬁer%ﬂﬁﬁplﬁty&ﬁiﬁhoﬂﬁndﬁta&quﬁbﬁcamne syzsltemirﬁireietmnmmgameg)r afor¢ he

chilled water plant ddition, one or .nbre secon S|n units
mmy be. codfiryaPEa s e SPiiphatE; pigeEdR PaeR T Rdehor RaBRRI M o
t he 30i0 Chhdy @inpiit Qrprodeastr, Mntekhoa déwastand kRachipe edatiilatcbdmextaiitable gdhé 0
determ ne a curren ower utlllzatlon f I th chllled matergglant wi th at

| east t he HRS5F0E &Mt sirred an thsgmemery devipa 1 hegva ?a“ﬁﬁrs%“et‘%fnraﬁa faelude PRE QL ng

units nmay hgeidagl Hpadid® Sabafedityeex@nding Uhd taclin€ ARl 562, bR VERrd fifa
i deal i zed power uti]ization and the current power utili zation of _the

chill ed waressiaMpiss [yt frdpit o the feachine fepaableotaden on R i dpese G‘Hﬁ% andpy
be provi dqgogegsuagc&@@%ay\ggcg&;lgur&%@%@ua 2010/ 001416 4 | ocation
information for the chilled water plant. The idealized power utilizati on
may then HBlYaFeuinstaack, whg pr mere| fapisdata lﬁeutsfﬁ&fumm%ﬁ foafigwsd & ageaptarpirical

| ocat i on iygf GRS eyl GakOFiEh B b OGR! fﬁ@dﬁ&%ﬁ@ ARE bRE o nobEASH ddihe
wet bulb data for a location of the chil wat er plant. [017] Various

met hods f croagestieg mlmw beheondgred to mnematdpasmeen@mﬁﬂcwe‘di wmugnn@zmgtthe
Upgrades - i Rl Y oP mofOberREaBPlfie. The BAEoHBRAHRM prde

for determ mi Ing t ffe ‘ef fect of one of nore chilled water pl ant upgra es
using a quaits fiag be carigeredite mrmagrechd dedidatd bea matlisodticad junctierpsucBes  msem t i ng
speci f ] [catd on. data,for S e into
ohe. or roraiisfa et uRaBny adB FATARTLY" Dtud g, desCltp O elas BifiThe | 0
data i ndi aahﬁglgedtbeoll@adlewmmml In>g datarfamdmthlbfqaenods@f tioke or nore periods of

time into e nor e dat.a tsto ca chi.l |
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wat er pl an The re%) ajg tlve log data jdentified My have an attrl ute
of being FMEHP SR Bt RS- Rmega VARG SHEmerighg theesmpigsy 108 Aga fPbsest
t 0 t hexsavanagre,chié rdppsschaaet fo@rdatt mhess bt mm 0@t séthe 1681 dat@rhating @ lpad valds of

time; 15[018] Th&-nethod may al so |nclud i np utélng t he represgntallve | og
data i dent‘i“i‘SF%éP f Brieth anepinesical g fProag eagifone REhERPP PERORACBPISATEME i nt o

t he one or orlstgr ©nd &l ndré BiHdSdatLinp @ fdldsohy Pe BsRliredttd hécept dpefifiedtiohhitacor | | ed
wat er plant fromthe representative |og data, and initializing an anaIyS|s
to conpar @ 19 HEREPTRERINSZGH 1he Fhied t"ﬁ’g“d%‘iqtl dB additien gfeatit maiFgsesend

i deal i zed ﬂ?@é@s‘ingbjﬁdltls i HeQdnBiurtd'® dRirinlRt VRkSh iBdaBiRdd pot® utifgdibh Z&dhpover
utilization ma calculated"wth at 20 |east the specification data and
the repr eﬁﬂkétw@ Plagf with &t lqsethe spagifipationt dafae pad t@vs@rev@mee@ﬁ%@mwe%

| 0gs TOr_ayiigfiohoRfE Liffled \bied Siar Glifih: 18 inrefrdUalaiGe g0l L he chi I ed
wat er plant nmay be adjusted to reflect actual runtine of the chilled water
pl ant, andOt@iaOnetwe metedhird daja pvmnsssmgt wriifs 2pay o invhdedéo defbrmuheaed owputa t he
running tigg, ﬁsok%%n&el%h' lcliee RJef”‘G lizali ‘};?Lnﬂh% &heﬂpﬁcﬁmfr%ﬂk&t%no& tﬁé‘e
anal ysi s nay e presente ect of the one or

chill ed wehdled mamplaupglmaadémonlqmeadmom ﬁgnrch datelinpubyrats mae/pheasewd@d tioxﬂecelpOQ
data may be identified and inputted to increase the accuracy of the

anal ysis. A geographic location of the chilled water plant may be inputted
into the one or nore data inputs to allow the idealized power utilization
to be determned with wet bulb data for the geographic |location. [20] O her
systens, nethods, features and advantages of the invention will be or wll
30 becone apparent to one with skill in the art upon exam nation of the
followi ng figures and detailed description. It is intended that all such
addi ti onal systens, nethods features and advantages be |ncluded W t hin
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WD 2011/ 011032PCT/ US2010/ 001416 5 WD 2011/ 011032PCT/ US2010/ 001416 6 BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 021] The conponents in the figures are not
necessar iwg 20o/|e@ke, enphasi s instead being pl aced uporciriusesinat4ieg t he
principles of the invention. In the figures, like reference nunerals

desi gnate correspondi ng parts throughout the different views. 5[022] Figure

1 is a bl qgkdi agb@Moh ltSthE @hilllBY walkr SBEMMPHA Medad bé &atiliedtionVadyetkin bE 23]
Figure 2 is a block diagramillustrating exenplary machi ne readabl e code of

a qual i fi catdubtedsyish ainleas] ] spefifjeation3atas and fheolpcatioaginfommption, s flhgtlpqagomn
exenpl ary . 4 | ; -F AL tes an
exenpl ary lﬁ'fo?‘ﬁ ?@%@I lh%pg@% tggg%s?&i(l\)#[% 83@?5%? 5"6 %ﬁ,é%fgall ?ﬁ}}gf @Q%%vavgtgﬁﬁ%lgénpl ary
Desi gn Dat[@1Bhé&triou§ @gthodd fyudeerining thestfiecttof onaor mursrepiligd yaRe plaat wpgrades

at & Steetsre PRofteEREEhy & B h Bo GnbidfEl ZhEheR R RERIA LERRKI PP
Dat a Sheetdne[o88iord¢hjjlerdevatér rldnt updrades @singn qexdieplicur systémrisipiovidedf ThemBhod
Sheet; 15[031] Figure i% isle!: Cta[iat S, an exe lary Co Ore5S0h HENRIOY. 1
Conpari sord®}f ‘!’9?]""%? YR E P GEY gatae CTRRC 8’5@%%?&?0 ah eth%Et er %LPITDI ng
Conpar i sonto[6hd]or moge!dera 4dputd dfithé Gdli€isativn syxefpingityingohillemigad dawe indeting
Eﬂrer{)?ﬁgcocgtﬁ%i(%aﬁg)gl;nﬁnle3o¢]m(@e %lﬂlrll%rsélf]or Iolncla lE)Irs ¥11rozri<} gesriogg o? )t(uengpilt%rtge ggep ((:I)Ie pnso?er davt\g't er
10  inputs to calculate an average chiller load from the chiller load data for the one or more periods
of time, and identifying representative log data from one or more logs of the chilled water
plant. The representative log data identified may have an attribute of being data from the one
or more logs having a chiller load value closest to the average chiller load for at least one of
the one or more periods of time;
15 [018] The method may also include inputting the representative log data identified from the
one or more logs of the chilled water plant into the one or more data inputs to calculate a
power utilization of the chilled water plant from the representative log data, and initializing an
analysis to compare the power utilization of the chilled water plant and an idealized power
utilization of the chilled water plant. The idealized power utilization may be calculated with at
20  least the specification data and the representative log data. There may be at least twelve
representative logs for a yearly period. It is noted that a running time of the chilled water plant
may be adjusted to reflect actual runtime of the chilled water plant, and that the idealized
power utilization may be calculated with the running time of the chilled water plant.
[019] One or more results of the analysis may be presented to display the effect of the one or
25  more chilled water plant upgrades. In addition, additional representative log data may be
identified and inputted to increase the accuracy of the analysis. A geographic location of the
chilled water plant may be inputted into the one or more data inputs to allow the idealized
power utilization to be determined with wet bulb data for the geographic location.
[020] Other systems, methods, features and advantages of the invention will be or will
30 become apparent to one with skill in the art upon examination of the following figures and
detailed description. It is intended that all such additional systems, methods, features and
advantages be included within this description, be within the scope of the invention, and be

protected by the accompanying claims.



[35] Figure 4K illustrates an exenplary Plant Efficiency Conparison;
20[036] Figure 4L illustrates an exenplary Air Side Conparison; and [37]

Fi gure 4NvOl2bustinesees an exenpl ary Annual i zed Dat a Shee®CTDEIAbI0ED16
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [38] In the follow ng description,
nunmerous specific details are set forth in order to provide 25 a nore

t horough description of the present invention. It wll be apparent,
however, to one skilled in the art, that the present invention may be
practiced without these specific details. In other instances, well-known
features have not been described in detail so as not to obscure the
invention. [39] Industrial and commercial equipnment systens typically
conprise multiple pieces of 30 conpl ex machi nery or devices that work in
conjunction to produce a desired output. In the case of a chilled water

pl ant for exanple, the output may be chilled water used to cool the air of
a buil ding, canpus, or other area. Because these systens are conpl ex and
include nmultiple pieces of machinery, it is extrenely difficult to assess
their energy utilization, efficiency, effectiveness, or a conbination

t hereof without taking direct neasurenents fromthe systens. WO

2011/ 011032PCT/ US2010/ 001416 7 [40] Likew se, the effect of potential
upgrades of these systens, such as reconfigurations, retrofits or

repl acenents of nmachinery are also extrenely difficult to assess. Moreover,
di rect measurenents cannot be nmade until the upgrades have been nmade. The
upgrades can be tinme consum ng and costly. Wthout know ng what benefits
can be achi eved, operators nmay choose 5to forgo the cost savings and
efficiency gains fromperform ng these upgrades. [41] The qualification
system herein allows operators to accurately determ ne the effects of one
or nore upgrades to their systens. In addition, the qualification system
provides this information quickly and easily for a variety of systenms. In
one or nore enbodi ments, the qualification systemcan take into account
particul ar settings or characteristics associated wth 10 an equi pnment
system [42] The qualification systemis advantageous in that it my
utilize actual data collected for an equi pnent systemthat is currently
operating. The actual data nay be inputted into the qualification systemto
determ ne the effect of an upgrade on the particul ar equi pmrent system This
is highly beneficial in that these equi pnent systens are typically conpl ex
and unique 15 collections of machinery. In addition, the qualification
system provi des varying levels of granularity by accepting different
anounts of data input to determ ne the effect of upgrades on a chilled
water plant. [43] In one or nore enbodi nents, the qualification system nmay
be configured to determ ne the effect of upgrades on a chilled water plant,
such as those used in cooling systenms of 20 buildings, canpuses, and the
like. In addition, the qualification system my be configured to determ ne
the effect of one or nore particular upgrades on a chilled water plant. For
exanple, as will be described further below, the qualification system may
be configured to determ ne the effect of applying one or nore operating
strategies to the conmponents of the chilled water plant. 25[044] Also, as
w Il be described further below, the qualification system my be configured
to determine the effect of a conbination of particul ar upgrades. For
exanple, the effect of applying an operating strategy in conbination with

t he repl acenent of one or nore conponents of a chilled water plant nmay be
determ ned. Though descri bed herein with reference to chilled water plants
and particul ar upgrades thereto, it is contenplated that the



30 qualification systemmay be used to determ ne the effect of various
upgrades on various equi pnent systens. [045] The qualification system nmay
be i npl erwoted/daim3er as a conputing device. It i s conterplraiSedonhetec a
general purpose conmputer or conputingédevice nmay execute machi ne readabl e
code to provide the qualification system as described herein. Aternatively
or in WD 2011/ 011032PCT/ USBREXHQEAFS ok i HROWINGsSPeci al pur pose
conputing device, such as with processors and/or circuitry configured to
provi de t HB2ldudlhg fcomaenants By e diguees ale set neseerankyr ] ssale, prphasksi igsipad heing

il lustrat e - obed ' - : ly; anskss of
the syst e T Ui T p ke Gt s Bt kah e Al FEER ARE R MRANE s

i ncl uded idesigimte ccEregraidinigipaets thoongbywtleadifferenti idves: ent enbodi ments. As can be
seen, the l'ificatio st 1 (o ' - 8, a data

i nput fZO,[S%JﬁdiFéﬁ%l %L{s&r})[lé e‘%}i%:em%’é%%ﬁ agggée&r@%y%tuﬁgﬁ%ﬁgi s?tse?)l}c’) 108 perforns
one or nore2ilnFigunct2i 6ns Wock dpgtanedildabing exahgilay ninachitd ecadftile ctodefofam
upgrade on a.chilled water plant. Data output may be generated as a result
of perfor rﬁua]é&tah%nf’yﬁ%eﬁ‘ucti ons on the inputted data. The processor 108 nay
al so execyv®4]oFezudd 3 (LN fow tiagiatGiligmang 41 exetplarepicasesrfecaialyeing ddgdataput

and to pr t data via an output device 12 47] The instructions may be
machi ne riggﬂbllség“é%%,‘lﬁ@%tﬁs %fb&ie Pfe ‘fISrI’FW%Pat?;%P? re fixed on a tangible
rr:adi UFHoa_anlﬂﬁi Eligelrr]etar% tlh@trﬁémsmﬁlawﬁes@@aw Sﬁéoelé;ucti ons ma;l:/) al soI o(rj _ )
alternative e hardwired into the processor 8, .such as by including the
i nst ruct i dRe€7)i HgFRetQHbsEUemn %e@ﬂaapulﬁﬁ%}m (%6?1}%5‘?3%%%]’6% the case of a
FPGA (Fi elth&ir egpuadmmhh 8okt sh Meh@laly ERbYRS IMHSKREE0r, the processor 108
may be physically configured according to the instructions. [48] The

qual i fi catlPBH SiaredErband 2 ilheireaan sxammay Mty tee Pe Shaetst or age devi ce
116, or Dbabiyyi BiRKREAPNuEPIE ATROHDITR U Srual BISHIREIHY Shed€Vi ce 112 may be
system nenory such as RAM nenory or "ROM mam)r%. The instructions nmay be

st or ed!Son [P Higwt 4G dlusirates amxemplary eppressar Eagiey eR@piseBn by t he
processor 308, g -aadifisites L& Yhifley Waker PARp B Rfadised to store
data col | e[c?%d Qér&rused Sy teshe qlﬁg}?imﬁ cation s§steﬁ1ﬂlﬁn o%g)élr ation. [49] The
st orage dd03de Figuee Hrljustrates gn fiegeniay Cooling Eeveer dan Energp Companiobe, a st or age
device 11 y F i i i i . Li¥E. or the

i ke. Thquﬁr 58%"%&@%%%%3“%%@“@%%%@ &t@%r \géegkr/gunll%%%tép e ofat a, data

out put, or0bgt Figurediadilistratenan exempkinoPlagd fleenqyeConi@ringy store t he
instrugti execut able by the processok. det ine the effect of one
or ZS%WD&Q%L]pg%%IBEeZEL 3&1\&5 t%%a}nlelxgr&pa t%lrr%bdljegﬁotn%pgp O%I’ gﬁc{r?ot ed that a storage
devi ce 116G03@y Fiynre €viotlesthres an txvenpbarp dessdized D&talSticetaccessi bl e to t he
processor in sonme enbodi nents. For exanple, the storage device 116 may be
accessible via a network. [50] It will be understood that since the nenory
device 112 and the spDeragep@screTioNomMBE PeraRRED EMBobmimNtdat a for | ater

retrieval, e y. be used i.nterchangeably.in one or re.30 enbodi nents.
For " exam881a P08 desrittion augoge: ebigersols el RHGi a U Ho gar o
out putjs, ar mbetdiorolgh aekdiipiicinof the psesm iavdx@idh. "ENWE] be Apparént NIRRT, d€\vhe e

112 may be provided or onI;Ig a storage devjce 116 na%1 rovi dfe

. . be d ES i{l
Dat a rel atsHige tbihe aenibe] Be PURETE VSR PHabe Bactcet dnthey tb%}e ePrRstlis Bl &t 108
through a Ji@d stanbest welkkh&®n tedfiresl HAvOREIed destibed ifl AbMIl s&RYhotwb bbschipepheal |y
relate to specifications or
mvention.
[039] Industrial and commercial equipment systems typically comprise multiple pieces of
30  complex machinery or devices that work in conjunction to produce a desired output. In the
case of a chilled water plant for example, the output may be chilled water used to cool the air
of a building, campus, or other area. Because these systems are complex and include multiple
pieces of machinery, it is extremely difficult to assess their energy utilization, efficiency,

effectiveness, or a combination thereof without taking direct measurements from the systems.



WO 2011/ 011032PCT/ US2010/ 001416 9 operating characteristics of the chilled
wat er plant, its conponents, and its environnent. The data i nput 120 nay be
confi gur edloiznivanezeus ways. For exanpl e, the data input pdexiscaod2ieray be a
keyboard, touch screen, voice interfate, scanner, or other input device.
Sonme data input devices 120 nmay be at |east partially automated to speed

the procesga@f 1dRdwAseSMd dfecEOf pore@iad iPgredesd fIRRE BPSte iR ¥udl OB Eighibbions,
process of entering data val ues from pl ant Il_g%sldgﬁ recogni zi ng al phanuneric
Y

or ot her cKEpHECEFPlaSHACSY VPR HE SIS0 Fr BT cylptordgespr Yooy w8
[52] A datgedshiiend @Yol bd ZAdETRYti1 Fhe B e RAITTHAVORES milid. NTRY WiSradde VA LSt
obtain data relating to a chilled water plant. For example, in one

enbodi mentconsyreing ancedshyp uWVidhey| knewirzowhag berefitscambre Arhieyied. apietatora may fheast | er
(or the i bii ; MolhiRPesdippency Drive), fan,
or ot hgsr cté%rggféhﬁtac Ogt? 5gh§%ﬁd%gg@&mg?gém%¥gﬁtpgto rlg%)ri Seve operating data
directly fOéh tThe qualificabdn systemABerein@ilhws opsratars|te acqurately detarming the effeoisoé 120
may conmmunj cate it en . St Qrage h.ce to r { l.oad)
data rol arrira Wb EI b b ALALT G e LRGN (i prYRUGIRET)
be downl oadfdméticnyuecidy apdieadilydor atvagety dd\systemst dr ong od boke kinballimetterthpl ant

data and provjided to.the prpocessor 108. .[b53] In so enbodi nent s n.
optonal (PAHETTPR T Suh Rt FIS el PamicRo s 3T SreSTuare Bael s LRy e

by theidata dqojputentdgvteme 120 into a format usable or recogni zabl e by the

r ocessor . he translator co onent 124 be ..Se rate co n 1
ey or S R T iRt e hRlear 8 P s A v o e P e TRaRERE o
code execUinadugpridht iigen? Chad O CQEMEY -opdfating. I TRS ladduslr datd Fag enibpukidd ih® the
beneficial i that it allows the qualification s s&em 1041 to utilize a
vari ety oquaﬂmloaaw&m F@o(?eteéll’é‘ﬁ‘ptfl%? o OB RErlsi 1 thoBargeular qapipment HSEE: nay

be conver tpfs ishighlg HeREMTRA iH IR | ResB ¥qliPReR! 968HS Afe PR ally Qomplek ahd hRue t he
transl at or conponent 124 may_identif articular data fields and pravide

: 11Ty partl cul {
the dat’a t3UFEIORS 06 RRinEYpodHl T dhugualificafigapaicropivatdcusaping tsyels 1vé
processor dg’lr%lar?c? b# QR4 tif i e UM ABK f Qath 2buiBY dedirithelfe PIEQY bEigSErddas 6Re Or
nmore enbodi ments” of the qualification system 104. In general, the out put
devi ce 128 <illedpeateripdangf fects of one or nore upgrades to various aspects of
chiller plani) QRSKALE ABR dafbolfndite ARMuESE LBoRsHRET maf BE cSHAIRYS, dblniQut PUt
devi ce 128[ ma]y be a screen or ernsi’to%gﬂffte?n%#%verlnf}gorc[ n ad‘diqt)i on, the
out put devhe effectgofmpgrades an pr ¢mtled waten phohesuenbd diosensed i peolipgtspsiemelefi ce
128 may, be, ¢ i 0] i : of r o]
ot her - Hev; a2 gles ot i R Bhn 0k QiR S NERERERS Bttt b7
devi ce condetegmmedhe effesepitonsor metre partenlarhpgrdecassdnlled08aterplantc Gopexaeple,
termnal, PD r.the 14 f.aor. . st.or age AN and ot her es... [ 055
Fgure 2 L PP apbhBed ulfortlont W Aot SR b RntElrsk W uermi e
nor e i nst raffeti ofhsppbyingracd bneore apaitine godgiesxe chit edvh@nbyts toffiehcloties satert 0
determ neoohhg effects of WD 2011/011032PCT/ US2010/ 001416 10 one or nore
upgr ades AChi | er pl ant operations. It will be understood that a
processor [0f4]t hdsa)ualvilf be ddstiied sl ielowy the qualifithtigusye@m Magbe cdidigdistined)
to inplemenpt the instructions or machine readabl e code as well, in.so
oo mont e he Hecof ZPmORRECY s PrLTRoPREHEy Hay & aHPien it SHHEG o
204, a ngazja@pgnigceﬁtsép&ga_tiﬂ@flwaeetgySuQQSmbaa@bnaﬁvémumUFeﬁmlemfﬁ 3?-2me| & Gite OF
nore enbodi nent s, e instructions may provide a plurality of one or nore
of these rfOBRPRALS €£ﬁe%hglfeldngtﬁbﬁ%nhé‘}ay\/\ﬁ?egetF’i‘P‘%‘iﬁier gg?"&ﬂl, d%?ﬁ“‘?"ﬁipﬁ'?relﬁnﬁﬁli‘e
204 recei yefrdiad & whilshwary pRatsndGREFAR’r lﬂyﬁﬁd&&h&eﬂé[ aceeshtb@pRRdUha RO8 to
produce out put which may be_ di spl ayed or. ot herw se nmade accessi ble by the

out put 3o diypification sygem payphe dseh o deferning disl effsehpl CarpHs werylee odr varvre
units. |t doSiprRAtSHRMIat ed that the units 10 may be configured to perform
the same function'or to performdifferent functions. For exanple, the input
modul e 20404y Thauakifecagpe spyiemoney bapuplemgnted ip2a as |anegppuing| devisput [t uhi t s
224 may c%h_@ﬁﬁ)1akéaeth§1ay%eh&9ugsur9&seC&!rdp%} o bBLERY déVillinay L&V Sfachihbe
data processing nodul e Z08 nay conprise one or nore data processing units
228 whi ch rpasiebleraede e pswide be qpkification sysiqye patdessnibed hegmx a Altemaiitehe of mput
units 224. This is beneficial in that it allows 15different inputs to be
Processed in different ways, as will be described further bel ow



[ 57] The data processing nodul e 208 may conmuni cate with the out put nodul e
212 to present or otherw se allow the processed data to be accessed. The
out put noaol2e112 23y al so i ncl ude one or nore indivi duCTase@oosméts 232
whi ch may present processed data in the sanme or different ways. For
exanpl e, the output nodule 212 shown includes output units 232 20

associ at ef!,dwubn Qrﬁ,%asnt biigodatamAling BVidat QlicHPlas %lﬁplp?éée§6fse§rm/0r-r@i?c1ﬂ'r'§ put
modul e 212 could include a plurality of units 232 for the sane type of

out put (ecgnﬁgttrqd)tomr¢vmeetheéuﬁlﬁmthmwtsm as fescglbRdiiefadm, the out put nodul e 212
MBY COMPI i§fs O 37 &@hp! hddgést QF1 ng
files), rgé%f]o %zl?éarl]gﬁ‘lﬁ%rt%fe%g proc%s e(ﬁi}l gggﬁ%gy%%rhea%d%ew gla?/s@o e&) %gfdata
may be vi dinedystqm.odewgede fundertioed that vatidisraofi the cgme@%@&ﬁl@%@]s lfrcylpiedahlttxe t he
quallflcatl wi || r Ldeh

oper at | ons glpﬁc% 1?& g)?ntenz 11') dl%ek!n't %&b?cﬁ&%nta lgsmcaan]_%;gedz Llﬁrﬁagé]@%tse?ne 104

al so util inzey ainhyeise dqtr@ceswlrat)&,da tlga anpomhil 20, eadd\aatoatpupklemtq 12uchn gmeequhqz)rrent

ficat h t I ta.2
i rect |y SIOUREEA0t BOTRE: ARG TG AuNGe o of i oagar By Siudinge BB

i nput uni t@gﬁaélon Ethl@ﬁ&)‘ﬁtﬂr@lana DSterouqﬁynﬂYIbel‘geﬂMedjﬁﬂ@.rehlﬁltOf pdrformidg the

qual i ficat.ion stem such gls g.h h a k boara?[[%or ot her data ln&ét devi ce
and such I%Sémﬂté ns opile igeutied dafay £5° B Cfsﬁ%r FEPRUSNE Y MBEPET_H P put
unit 2@d4. ©pblicend rkikivel dataSApR afdaReseBidas, vid hteodt@g ddatal13xl6 may be

converted sable format by one or nore ansl at or 24 for_use by the
i nput m)dd{)%ﬂzaﬁ TRE RS TR e T BB QIR cot BBt/ D IS TPES FISHDY GRUD1416

11 [059] Idn hStakmit emBdidhestcthate Q@Qh@rprdwgserlmgut THE th&ruddéhs"BMYy R8so or
configured to recejve particular types of q_{data 216. For exanple, sone

i nput ~uni tlepoavelnpbe BEdviHt iUl Pr§sPedd: \? ¥t ygariudiag fassingipicriensinibs s
are confi gusReole & V?oxpéIaﬁﬁ)'iE ADBR caftest IPPG X FRSProfRKimab® GAd Armra

conbi nation thereof. 5[060] In one or nore enbodinments, the input uni gls 224
may belSor G¥RfiFesso5 the prefeseord OF oy dbaphysicginconfigued apenrdigg fsthp HUHEoas. | n
one enbodigaAt TORKaIH fe Pl Y ihS1ud2s B nPEevRe9aBI Z 86raBladAle 16
sheets. | naz‘gaggneraIa adg?%mlg (Sagts na#dyble gonfl gurgg tvo eco 1e§(t ag particul ar
type or panr ppbun ane erypers embodinfeosmihe owmoputevisg dip may basysignh tne@ersd@sh, r$ bed
bel ow, r f at a,
chiller pI ant r¥ges(p(g ngk%tl\g meg}r%% aﬁﬁ%?}gﬁn %@3{ ? be%PJf%)(Iegﬁ h?%?‘%%‘f&?ea@g??

si te vi si tfol myieddtaad ekerutibim by therpresessor 163.d bt aldgirecths nmnwydwmlkirlg&nbtzed
vvayfo ent ering dat at a ut unlts 224 may be
repr es{ent eq ({)to %re gat?coueLte&Lrusefi%Y elqéilalsth aﬁo SysPefno grt%l entry or input.
For exarrpl[@49]t Free stopigt demice 151622aay bmnﬁgne@prmeldhted Fbxye)antp&xa soragadedre cal

i nput fiel such hown i 4A- AM SO si tuat,i ans n
nut 15 0 e aghs PO st h SR ens RS The Spiref dedpe 116
exanpl e oy beped talftbte idpdtedaintab date 0afpugor ®6tht dnaddbities,tthé berdgtldevisamss of
an enpl oyee wth 2 first. nane m@ 5? I{'beld andnmlas narrelflen%%t field. In
fact, if 0 YY8,PLIMSTHEARS tiacrabls by s PREessomiie: © slesmig t g& one or
confi gMI eandr® up@hdRGin AdHillelewatkceplait RYiReed thAtQr B deVidd 118 thiy beraprge
sheet. To |II strate, an input unit 224 may have an associ ated first nane,

| ast name,fo8h e@FPﬁF%ﬁ%@grhh‘ﬁﬁ‘é?Fssfql%i"dh? BFOgssPard tomegrabodipents, (har fxamRie the om

an enpl Oy@@rd,gkldk{;léé N hebeiRbdsilcal h aswaonst em It will be understood that
an input field 404 may be used to present/output data in sonme enbodi nents

because t h&0l nauflllfheélmeerﬁfagﬂ teedrssithememenelevical &7 md the storpgs dpdesl Bt t ed
therein. pEGRLd bd kSW &fa f&UlfaiéHtred%E\lai ,SthéB haJ ¥ Red %t%ﬂdn?%l}aﬂg oh&EBf %?J‘t ed
on a data sheet as well, such as by one or nore output fields 412 which

di spl &) i smbpdEensn kon exaraple.aa sisaety deyigehl 13smpsbe hesdrioistoreiinpyfted dda - dp | n
one or m)roﬁ ﬁm%d@?ntlﬁ’adhﬂﬁnoﬁlt pdhtie Ehﬁb&lﬁleﬁ@yoﬂksaohi%}ﬁow Wlé@'tli?'ﬂna be
resul ting fron1one or nmore calculations or operations perforned by the dat a
pr ocessi ngravidedor opig a smeaggideyich &l sy b b@wdbdal ow, the calcul ations may be
per f or med @ﬂ dafhg JefaﬁH%{o“aDHﬂiuéH‘lvEér é}%ﬁ QH%ecPﬁ'}Bﬁ}é a{ﬁééf!e%? 108 thril ea[

sour ces. or exanp e n average nmay be ca Iat ed ta proces

unit 228 ldgtasioputi deyicda28. fInogenerap| thas alajat ylpmf W1lhpmcafly atlals tarsdem@@ttldnsmm ng
by the nunmber of input fields. The cal cul ated average may then be di spl ayed
t hrough an output unit 232 as represented on a screen (or other output
device) by an output field. [63] In one or nore enbodi nents, the data
sheets, input fields, and output fields may be generated, such as by a
processor, and presented on a display. In this manner, a graphical user
interface may be provided for the input and output of data. It is noted
that a variety of input WD 2011/011032PCT/ US2010/001416




12 fields, output fields, or conbined input/output fields are shown in the
figures even though, for the purposes of clarity, each of these fields have
not be i nslownouakd3g | abeled in the figures. These fi el decrag2@olobaet dat a,
present data, or both in one or nore enbodinments. [064] To illustrate the
interaction between the data processing units 228 and the input units 5

224 and oUlpiking Bhdricteddaes e bRilEOWaRE pRXE D kahyorRhQCARIUE env Folthéi¢| dael. | n
general, this exeL%I ary procedure nay execute when the qualification sgstem
r

i's startedlaninghidei0 mey pe epnftasradna GUAYS ViXatiBF*yRiceths 1d8fa iBpEdaticer 2
use by prepar bflnlg KegHRYd, 8eh QLB vofck ShisiFacef schitr WiaJuldr Gk UONCS YSéRMadNot €

that in the follow ng code listing, portions delineated by "/*" and "V' are
coment s anputrisvicesxEdumabbeat 1¢ot 088l ttgdted o spsedthe msgbsrfrflag entiye For

procedure Qproyj.d I f o r i i
r eadabILg(r'-: c%agl}éiehg?/g C?Iﬁrr%f \ep%%n%@%ﬁge}g gfr?er I%r%‘t(i:s%o({‘% %nlrt\ééﬁl a#lgtaI B@g%egé?%&ﬁnliegss b528.
As Wil | beesmpiriignlphguhetid ondther, cheractersgandprovidiog shis fommition (@ IR pregessor
utilize dao% fromone or nore input units 224 or input fields and present
data via one or nore output units 232 or output fields. Though the

f ol | owi ng [@&2)a A rderemputndevitri 120228y iatsovwonirngncaten withsatbdr ddagies td obtainl Bata

Applications .(trad rk _of crosoft rparation) .for execution in.a

M cr osof t rﬁf?ﬁ‘& {0(? &Hnﬁ%(}r(rﬁ?tﬁr %n'i\ﬂolf:orr SEBPRCOpor Ié’?lz’%mhl)em\?\n%lrek §60 ?&i ({evb(\:nell Ope
under st 0dnih d3bmit@hicetd Swith @g¢ailerg(or ahg likgjesf aeshilkke, cadenseREVED giVadabiay be
made to Figure 4B an he ci and state fi s illustrated therei.n to aid
in under st%ﬁ%ﬂeﬁ‘@' Pﬁégf 0 BW‘%'. cwoﬁ?qt\?glaeclh@{fg %?PE%IE"_E%%WE)OP?@}:T%BT%
the desi gniisbeefromhBdcddiRINOrAdooket Sxaiphd) @fk. datd inflteletisé 1 2¥emhg Bonmbeicaet
/*Clear the contents of conbo box 1 on design sheet (state ci n:?o box) . Set
the initiaVithargeetyporage deaea g BEikve (Cgmdloyniaathdata wigling;te 9)°h’§)18 PRET P4 bes

cont ai ned Tdilf3Rat6 eéibdroRicdes ngNRaddwIhiel oM & dofnphfee oFRite Weits sekigi NY
and retrieving the contents of fhe conbo boxes when the file is cl osed. */

Sheet | 1CorfbdBerT2teniplagf datphand proigerioBes®rossasasd 0
Sheet s( " Dggkgn 1) - BaRIGHbRimenty MU §p s 88dstatérO0NRAXS- Mal Hiay e provided to
Sheet s(" Desi gn"). Range("El "). Val ue /*Decl are variabl es and assign state
abbr evi at i en¥ert dataracaiyed by theslata inpyt davicnl ¥ istrbBrpaiuspble pr pycpgrigbia byade
ST RIS, S B T RIS e g
"I A", HD'liMplente@d, in' giye or"mgge, insigictions vp'machiye” readayfle codgyqgxecutatiie’ by "ty
FOH gomllproge%lr.’ T'lllf @‘;nslz;iﬁlc"omponent 124 is beneficial in that it allows the qualification system
104 to utilize a variety of input data. For example, an electronic log of a first format may be
converted into a format usable by the processor 108. To illustrate, the translator component
124 may identify particular data fields and provide the data therein to corresponding fields in a
data format usable by the processor 108.

25  [054] An output device 128 may also be provided in one or more embodiments of the
qualification system 104. In general; the output device 128 allows the effects of one or more
upgrades to various aspects of chiller plant operations to be presented to a user. For example,
the output device 128 may be a screen or monitor. Alternatively or in addition, the output
device 128 may be a printer. In some embodiments, the output device 128 may be configured

30 to communicate output from the processor 108 to other devices. For example, the output
device 128 may be a communication device configured to send output from the processor 108
to a computer, terminal, PDA, or the like for storage, viewing, and other uses.

[055] Figure 2 illustrates an arrangement of various components of the one or more

instructions or machine readable code executable by the processor to determine the effects of



“sc', "sb', "TN', "TX', "Ur", "VA', I\/"?"W", "W", 5 /*Loop to add each
state as an itemin conbo box 1.*/ For Count = 0 To 49

Sheet | . ConbaBoxi1103ddl t em ( St at es(Count)) Next 10 /*I nit ipalriuseovani4abl e and
| oop through each row on a state/citylodata sheet ("WB Data"). If the a

row s state colunui matches the state selected in conbo box 1, add the city

to conbo RQX o2hredldoRilled B cCMBGTpIAR op&h@sk. & Wwilllhe quérBthd tHaea §ioa&s@oxqfftﬁ@nbo
box 1.*/ Dm G tyRow As Integer 15For CtyRow = 5 To | f

Appl i cat i oHaldireter ey [%atyabe) cpﬁ‘@ad (gg. @@WWVW %leﬁgnt the 1nstruct10ns or

Sheet | . ComhoRaX he.¥allodts heffiibe SAERAHRKS. AddI Ler( Appl i cati on. Sheet (" VB
Data") . Range("B" & Row) . Val ue) 20End If Next End Sub [66] Thus, in

oper at i on,[0%4]j én é%%teé?lp B GRSETFLRRS wiythapo @n friput Mogulg 28602 EEABE BSOS i ft v
states 25 Eoindsaﬂlo g;ult %d@% 292 u?x? ne (;rr}ncgrg 'eﬁlbg\@}ﬁen& htﬁe %ﬁ@ct@h?ﬁﬁ? %H{Qdel"z{“ t

228 is ut| I'zing the state conbo box as an output field. It is noted that,
in some cadwslityiofipot of mwirelef ﬁrlagb motdesi oBergmllyspgaking ivdier $n opaieiion; e inpyr sa.

For exanpl e/, the dat. glep Eﬁg W&h%y%l p{r%c%gs%d %?yl dgn!a%poclégslulgl Iﬁﬁdutlg.'ﬁ)SstB %}(ﬁiug rrbo

box as an |nput rie or exa ect” the state
the chill eﬂitpxmmrchphame dSplhyndairenher\?v"ise madc\ﬁmesmw byn thragutptiemodote Zﬂs2edA$)y
the data pro eSSI n

28 to 30fill a ci box. w e cities of
that stat & PRt vvanflc,’du e rYYPESS %8 r%;ﬁmgnti?lssce()&teénspﬁ%%& @lu &piut‘mi3 el d.
[67] A® wirhdy becdﬁﬁgm'ddb&ﬂpéﬂm‘rhlh&fe sbeieoﬂwncttolﬁeonsei pafirondiffereat Stmtiensandoci ty

N RO O R (RIS T TN

filled inuntt b2pmadebligeethewaine ipubot ¢vliectrafrérom imfen Likesvides e data processing
module 208 may comprise one or more data processing units 228 which perform the same or
different operations on data from the input units 224. This is beneficial in that it allows

15  different inputs to be processed in different ways, as will be described further below.

[057] The data processing module 208 may communicate with the output module 212 to
present or otherwise allow the processed data to be accessed. The output module 212 may also
include one or more individual output units 232 which may present processed data in the same
or different ways. For example, the output module 212 shown includes output units 232

20  associated with presenting data on a printer or display screen. The output module 212 could
include a plurality of units 232 for the same type of output (e.g., two printer output units). In
addition, the output module 212 may comprise output units 232 for writing data files (e.g.,
saving/storing files), and for transmitting processed data to other devices where the data may
be viewed, processed further, or otherwise used.

25 [058] Typically, the qualification system will utilize data from a chilled water plant’s
operations or data log(s), among other data. The qualification system may also utilize other
data related to a chilled water plant, such as equipment specifications and operating
characteristics. The log data 216 may be directly provided to the input module 204, such as
through one or more input units 224. For example, a user may enter log data into the

30  qualification system, such as through a keyboard or other data input device and such log data
may be received by the input module 204 through an input unit 224. Optionally, in some
embodiments, the log data 216 may be converted to a usable format by one or more translators

124 for use by the input module 204, such as described above.



WO 2011/ 011032PCT/ US2010/ 001416 14 selects a city. In one or nore

enbodi nents, the data processing unit 228 may al so performthe function of
aut omat i cabl2gifdaiidseng in the wet bul b informati on upon &ctapsténgoaiaser
selection of a city. In this manner, i1t can be seen that the city conbo box
may al so be used as an input field. 5[068] An exenplary process the

qual i ficatjpes S¥&t %&Wamltﬁa@wn&%r%&wﬂﬁt%@@@hMﬁAﬁbefco &F {Pfdcei@f One
or nore upgrades on a |l ed water plant will now be described with regard

t o Fi gur e MBrtidquiar ttynes f06I1¢g)dﬁtﬁ@16e§@F ERARRIG, SOMET iBpu iaets Fad H!?ef hepepatfigereditgur es
4A-4AM - whi Q&éH Mé'gérr AhRs %ﬁ%lh@x‘s%rf'@&n?igﬁﬁé&% x%c%ﬁé‘%erﬂ%g@? dUSiRd1 @aﬁ’ue%oiekte ct

and present data relating to a chilled water rgoi ng anal ySI S.
10[ 069] Thoughmbowsompietepbns of the foll owing are described in a sequence

or or de [IOéOCJWIIIll lonel:3 gr rlrjlgr%%'ﬁfoogfrgrrgen E@E rg)t L e &4 l%?ayeog %aggeﬁ th ¥ 8(/1d9 4% glcal

sequences i Nt o Varl Pons- ol dat a
sheet in mgamsoxséquanm dathe Iarotnaragéxcvmrnent)fon'em mmpuhpdtnehtd522n4lmusbc at ed

in the fiqures i,s y. and vario at a shee fo /Ia

i veu e 2p S Brodh dr denerd B e A OR8] SR Becs R ERRY 2F
step 304, dghaiciRynpes efhfiaatiin)tRor axdniplé, Iae wihge de@ﬁbédh&ldw kEere Elag be@nd A
illustrates an | a Title Pa The Title Pa heet
mmy be ¢ hatgmite G aReen Rplet e R RS G e e AR PRI Bl

Page Dat a cahieedal BBy, 48 st aidit Iog data0\lh des et Wid daltd ekt provilesh organiztdwal ant

and personnel information for a particular chilled water plant or rrultiple
chill ed wlPEs'gIng el As can be seen, a name for the target site (i.e., the

site wher gqothe o2 dehi shtdhvagas uBhAma ingy boGair&dhie@By ont or A€HE @Hht HBMs be
entered into corresponding input fields 404 of the sheet. In addition, it

can be seemhighalov faa pHpLAT iRRuS| Her cxamplenthe FpYEURiES 234 may e repaesented ang 14X
hel p i dent|frymehal igat feQS 4D@fsg&{r§st 90N SH etHueks R - @Mt h 8Omb RicatibRE of lighds.

In the Title Page Data Sheet shown, equi pnent manufacturer nodel and ‘seri al
nunber & nﬂylltb@4éWYé?e€fdpr?@ﬂIedé’mmlﬂyplﬁ H@%gﬂ%n@ﬂexmpla EKipRUEHniaE Emapbant .

I nf ormat i %&glrkc%tc%pfetglé )8 ndink L)?aIPaga & fn 2BrsoDEst mfi;lﬁ RENEHIGhRharhf

that it allo a chi wat er plant an ana ysis perforned on the chilled
wat er pl antipdtdiebe Inefaeti ifydeslu:gnm mpetdnitr? 24 meayf lmsvg mellthlmnp}lt ﬂ@ldaC@tﬁgmeO@

details or oﬂ%t%ll%&? elprlpl}]% % féhr?%o%reart}fg %:sl?egpl gﬁﬁgtraté Y% np‘?’gr ; J? ment

speci fi cati ons, De ure ustrates an €xe sign
Data Sheetmsmhhate amyssbeataéé'dstt mnmolldsemamsumtd employee humbperfgaidilto collect this

St 2 hBRRaE! R B RIS iR BORTELER RS R g R T PO
confi gur ednpwo feedd h@ﬁttnayaxenmem tcdg&s@noustpﬂodafta Mdnmanlianlﬂmmm bé¢cans, the @gguit ng

o0, PR PR S SR TRRSILE 8 oy bt pLAM Vel b oace
various pE[DSZ]diﬂCBCWlid Bﬁtpuﬁﬁﬁts%aﬁiﬂiyme drﬁtﬁuzbﬁtanblﬂéﬂaesdﬂlbﬁ ofi adaveshleetas vadllher
Iz(r)n;_g_); g?fl_:)%g greeﬂgr? xlﬁler%(:t edut %lds 4n£mthx hydlspzils}! Elfornvgtlon on a data sheet, such as
25  shown in Figures 4A-4M. In one or more embodiments, the output fields may display
information resulting from one or more calculations or operations performed by the data
processing units 228. As will be described below, the calculations may be performed on data
from input units 224, previous calculations, or other sources. For example, an average may be
calculated by a data processing unit 228 by summing data from a plurality of input fields and
30  dividing by the number of input fields. The calculated average may then be displayed through
an output unit 232 as represented on a screen (or other output device) by an output field.
[063] In one or more embodiments, the data sheets, input fields, and output fields may be
generated, such as by a processor, and presented on a display. In this manner, a graphical user

interface may be provided for the input and output of data. It is noted that a variety of input



15 or for other periods of tine. It is noted that equi pnent nanes, the

| eft most colum in each equi pnment section, may be custom zed if desired,
such as twoabliowi@kant equi prment to be nore easily identcriusdoio/0pid2¢ It is
noted that the Design Data Sheet of H2gure 4B illustrates that at |east
sone of the 5 input fields 404 of a data sheet may be automatically filled
In as a regyd e QUDnoRMlinpUEBLipEX G Se sRUvSRIREELREs &vefitiRfuSh/f oPM
the drop %Wr? ?‘%Ellﬂtt Ki eld 404 i'n"1he tllJ)p er left corner, I%ﬁe ci_ety r%o’p down
i nput fi eltde p@oseayf istarisuteashnpf tabd i}elpbgweamcé@evmlﬁldpﬁb ebelpdsn the figvads.
state. Thi 0, I Yi.QC ] g cessing units
(such as t@g?ﬁ#ﬁ%&%ﬂ%&%@#@ % grg%eéﬁ g{t%’?gg%t?%()%ﬁrt cieg%%(glggﬁtg'bove).

Li kewi se, [8&4]ledbiibdustafe the diterpctimmybetvi€@ndhe dataprasedsing units @28 anvkthebopy udés a
for that cjty _i,nt he. c ing. LN fi 404 tput, fields. 412,
or bot% 0?2%' hacg,*ldsoét1 ut ﬁt%t%s%gg{)?ogg)wé eexreR%gatr% P gc%%g(g%rg .QS E@?}#eg'sthé gge,r rtlh1 The
Desi gn Dateaeibplest prodedbtegiayeexeByte Swbler diei qualifidatian system isesyared uss erdar thograpare
processing, unit.to.fill in_the nonthl t bulb.data, as,sho in the Wt
Bul'b Dot & e AL ped fogeor on wechy 8 et iRun s SUPH rfs s e
app and c qapificatioglsyhédin® Nee dhst ignkefolldwiigaddasistinkd porfiofiddelineseby DAt and
section of_ the Design ta Sheet., The plant nane field nmay accept an

i denti fier USEHCTY TES é%xefﬁtéblﬁ‘_ni |l ed water plant. The e app and c app
fiel dsiomay065Spednk V& oS CRBbAiHRALsJthee brROTua Provaded, GONKIENSE Motk agey 3 OF
approach val ues. A date value may be inputted into the_date field, )

Typi cal |y, PYHe'AsOF BrehiBRicadalia Odpam i st 916t B YA OHEE daif PEICESSIB A As
stated, spegi fAsC@ill BNsedRtiHeabldige, bk bAE prRE&Ing 28 ntdyl dd1R¢ JadBbnbE
collected. One 20 or nore chillers of the chilled water plant may be

i dent i fi ed®n®SUBRreBPY YN rigpuh figldy prdprRRBIADYI2 GRROGPOTRORPUbYNITSRE2 or
chillers.  Juf fERY BRIENGE! tEHoiRE d8 PR SsindIMil b8 islwri®dn inGlisual Bhksic! for 1 S
recommended that 1t be descriptive. For exanple, the chiller's manufacturer
and nodel Anphbaitong dirpdentpek feilicrozaiie Comerasioprhtipogxecition msa disedspitcBrdebns

and oper at r i C e t I e l.e. tlhe
desi gn chi(tr{i}gpﬁ Pgnﬁgggggg%tﬁ%mglg}s{?@n@ﬂﬁo er %dRL\ﬂﬁ gg '%[Hg%zsg{gdﬁg%gpv K?rrlgué,
fol | owed tpyogrérniningrlaggyagss thacheousedmRefehamne ey bntnmadeto Fignreetlt indcthi clitgrnd n
the chill S J ; [ I vol.t I |l ected. [75] Primary
Punp Hor sg oﬁe/g}rlg I?B%mglg)th%argla t%’?lfirlrrg?lgdeg?r{rlﬁﬂg% %ﬁg&%&r M nute (PP GPM may
be collected as well. A value for Primary Punp Load Factor (PP Load Factor)
may be, col] ect 1. 1t {s noted that sone val ues nay have
aut omel' ca{JIWV?/te%?’BW(H\eQ%o&e?%qq values 30 that may be changed if desired.
For exanpl/€Displhy ehedasdipieshaed wissni thgwbdikbookais dpdnadt PP Load Factor is desired,
such val ue may _be er eql. /6] The next three colums of input fields, as
shown in the Dégfeéﬁirtﬁﬁ{%‘d)si%%f, may accept additional specifications data
for other conponents of the chilled water plant. For exanple,
specificatjons for one or ngrg condenser water pu e.collecte

i v VD i

such as, COngYHaeFontaR S béspéﬁws%até%fefa%é ?@)W%@?e BiYA) VElF &

Power £CWRoiB) bokQnele Ns@iate¥idedityPiihe GalubOentdesd i thdIEds (d0Bn GBMath RBEL.
Condenser Wt er Pugtg Load Factor (CWP Load Factor), if desired, to be

entered. ITusi§ of fpastoring aad {LagYa thegoments aliie cerbe hoxssavhsp theohls is
enbodi nent.gsE0#, t he purpose of an accurate analysis or calculation. 5[077]
Correspondi ng tenperatures for chilled water plant conponents nay be

recei ved. For éehegipfembeBodideti by the next four colums of input fields
404 on the Deskgi.PebabsBagivalfesietsfde ‘Igh'r)l@ééhgé("}?i" $72t@4 i n a colum or
anot her | ayout may accept evaporator supply, evaporator return, condenser
suppl Y30 and cofbetsepmpadaxny aleapShasts(iTesign’A Raage(iGle)- Xakuenay be i dentified
as well. In sone enbodi nents, the user may be provided a preset |ist of
val ues for 10 some input fields 404. For exanple, the user may click on an
i nput fi el/tPettMe vanablee andedspigy etaterbbreviations ta adayafod popylatowmtd cemberbgx hppear

i ncluding a pr f ion of one or nore refrigerants. The user may
select the ref ;B?‘gedrogﬁ&%ﬁ%%g{ he corresponding chiller is using. Exenplary
refrigerants i PuhddeesR- 134A, R-22, R- 123, and R-11. [78] A calculation
nmet hod to use for chiller KWcal culations on the |og sheets nay be



15 selected. Various predefned cal cul ati on nmethods may be provided.

Exenpl ary cal cul ati on net hods i nclude RLA, %RLA, KW and Design. The RLA
cal cul at iwo 20attchod2may cal cul ate the chiller KW based omrcrhms2:3A0amé er ed,
while %RLA may use data fromthe desiign sheet along with the entered %RLA
to calculate chiller KW The KWnethod will allow the user to directly

enter the chillsefiesMihamkhe Al-amirl ogzsheatsicdhectespgn, 'wab cwdLat Far,
met hod nmay 20 utilize cal culations on the Chiller Data Sheet descri bed

bel ow, to "é&Li"Wabelld, CAY'l 8" S KRl Tloh', MBY's MDA MBS MK hiMNeqMOT-0HS's
cal cul ate qpjd bQE KD, [NE], e, abpyaniir 08RSS IRy, "bﬁ{"r epRat @ﬂvf oA cagfy,

chiller ina ¢hilled water ‘plant. For exanplé, in the Iayout of the

i |1 ustrat é§CHe'SDYN"TEE AI>Shewt ".t"ias', WoTil, deé'c"lWI"byWV"J 'W¥Q in the rows of
infornmgtion corresponding to each chiller. Data for an optional replacement
chiller 25 may be entered as well, such as shown below the tenth chiller
row in Fi gﬁl:@pétBachgacdetfamﬁlstannthmsndm@p eyl e set to the data provided for
the first chil IF% gumgo %Iler 1), but the user may change this to
correspond with fﬁe speC| ications of a potential replacenent chiller. This
al l ows the qualifi c8h¢ednnCoyibiBuxnltAddiengBmtes@otthy) ef fects of installing the
replacenent chiller. [80] Specification data may include data for one or
nor e secondary‘%’ s. For instance, 30 the Design Data Sheet shown incl udes
a Secondary Punps section for collecting such information. In this section,

punp nanes be entere e sa manner as .for t one or
more enbodi ﬁgﬁ‘? varpggl e?@&ﬁ‘?&éﬁ@ r%?“?é'& Gy %?Isg‘éeé%%biﬁ etJI}'B

(HP), Gal ligns Jore cMﬂHﬁﬁt&@%sta@@Qle%&@Qﬁld@ﬁb{o BN, ddaalgk ﬁ@&b@bmb&Bo;LQ'&d
Factor) to be collected/inputted course, def al,f|t val ues or estinmated

val ues’ may?liBy tb?WfH’éﬂleFWC‘W‘%‘lﬁ‘FGﬂe(ﬁ?%jW bBob10/ 001416 17 sone

enbodi ments. Thesaiw®oMess gePe entered for each punp. This process may be
repeated until the data for all punps has been entered. [81] Cooling tower
speci f1%cati on &4t &MYV a15sk® B col | ected. For exanple, as shown, a Cooling
Tower Fans section ks ‘Qf;méhgi(gpsﬁegtspvmr|gﬁgn)q{anég@eA-Sec‘Qnd@[tngmgu§ecJ:| on
to collect 5 this data. Like the chillers and punps above, the cooling

t ower fansShegty-UombaBaeldValye dbai red. The Horse Power (HP) and Efficiency
Percent (Eff 9% data mayghe.enlfsdishxb Add gelﬁool ing toweyaddaiod SHeb@fwi® the
above, this data collection process nmay be repeated for ‘each cooling tower
fan in théxy'sRenge("H'82 itpBow). ¥eloe), portions of a data sheet may be used to
presens, i nformationg, h as in the 10 form of one or nore output fields
412. For exanpl e, tﬁe out put of a calculation may be di spl ayed. As
illustrated inNeke Chiller Efficiency section found to the right of the
Cool i ng TCEI\% lt:)ans section, this portion of the Design Data Sheet nmay
conpri se one or nore output fields 412 to display cal cul ations based on the
data entered in the Chiller or other section(s) of the data sheet. IS
not ed t hat ut field 412 S formation ed 0. IcuI at ed
15f r om dat[g&gf q-g"f'gé oRFRtonsRisale rﬂce(gsﬂ‘gg #t%@k&%ﬂéﬁf(}% X Wﬂé@%’ R Bne
or nore enboshletEod By aweér. s iwaly OtheathiaQiod¥eyngdenii 208 1@(ﬂ1ﬁdzxﬁ§ theestite eémbdne
speci fication data. Thi o] lected in variou exa

Shown | " (G g GiPel: S Pl dimto el Soty BEBIHRHG Souroher
Bul b sect ifus( hc@tedes® FbBEexand, thd dzttmeroeeds{dgaﬁm&z‘si Ghe ey uSifigd thenskateay
be provided. These fields _may be confi gured to, 20 defaul t, conh@i n wet

bul b i nf orREPP HAX @R é@ﬁbﬁefin&o’f gxanpple, the webma&ﬁﬁl@w the staieiip vhigh thesghilled | | eq
wat er pl anfaterSHish iPRcA8d. EChIE thhindtdR mbSaherde €188 b itRehtAPRYSsinFRWRVEE to 1

desired, customwet bulb informati on nay be entered here. For exanple, NOAH
wet bul% ifikasinetamhe box vethike cea%?fdhﬁtwefe HaIts MaY-chereibi mtodioxaatbertsed h of
a year (orasggg%u,geerld ods) may be inputted by a user if desired. 25[084]

Speci fication data may include cooling tower approach values in one or nore

enmbodi nent §67]thfés‘{é1“vl§| drsenbedyfupheriednyy, dhel stlgetign {04 @] ttatey gngh gity gy beruseduta
bul b i nf orog %alf Il E{hﬁarﬁé ¥ iRforBhder #&qesttanse@ Wit bhrbedmkdrlaepaaﬁaﬁﬁrsm% ant.

It is noted t ESII‘e or necessary fications to the cool 1 ng
t ower appraoé/@hm%allna)ebe fwgpmetzgaly fblad in wﬁlyméefmdevet hulp infgirpation when the user



may be estinmated based on a value for a particular nonth. For exanple,

val ues may be 30 estimated for the nonth of August in one or nore

enbodi nenwe.2oflictiaiz2desi gn head data may be col | ect ed asppanms2@i/odfaes
specification data in one or nore enbedi ments. For exanple, the Primary
Punp Total Design Head (PP TDH), Secondary Punp Total Design Head (SP TDH),
and CondengRbts Wat@r 1PsHEdr hdir@bmb¥ifinits, ieddht{ Fr9Fesdi i2Y8 ey 8188 pErethn theICh
as in the WD 2011/ 011032PCT/ US2010/ 001416 18 bl ock of i nput fields 404 to
the right fencticaef pygmatsady filkiser 1Bé‘t°r1w‘?tr‘i’u{th‘éf<’irmﬁ%f§t‘+¥’8flé6FeB%%% yrsepsglertiapn by |
[085] Specj {icaii @R Hihar, MsindeSRed Dol BHQit§REMYY bHk inlayZMol M@ afl@tRc For
exanpl e as shown by the Energy Costs section of the illustrated Design Data
Sheet, endfadds cost data such as 5 Annual Total Dollars (gas costs per
dekath & Mrg A

A tor nat R o BT B B b RO PE M B R el Rl e g,
It is not eqffecthzftonpfor aryt hpgﬂgdes ongrghelteddvater nléns mﬂmwd@ddewmeérwuherleg«m

field, the al . T fi red,
and subsequé ?% a citht aﬁo}léﬁig&%&r@?@nﬁ%@é}&h I |§f{)e on tJ) ﬁﬁeﬁf%l ggd Dol | ar
Per KWH fnéhsdratcaémmpiamy dne srhcetsmlnae rmybhrdusrvértbscollec::canp()ﬁ&]enwalata\lrfrla@gd@ Dat a
secti on, chlegwate Bt mad%r 2 AL OV |lded to collect specification data
conprising alr ‘si LR e SPEEE M YHE variable Air Vol ume Horse Power ( VAV
HP) ano t {e6%i IThblaghtdogte ﬂ.dmdnsEffftheCﬁoHMMgBﬁi‘dBedfﬁbe(iﬁii i péqupnarey dodereinivilt bel. A
margin of erro ed to the.right of t AHU Data sect,j on

Srount may R eRoB Bt i PR PR ek S CRECBoRRRES P BT A8 EOLOTEL ©o
the chil :ceidto\/\ﬁhﬁlis folradik ofﬁd@rl,sh&lgﬂf?a?‘loﬁﬁsﬁqﬂ@ﬁ:}s | TheGir@@gentient pf mvmcifm ﬁeldi.S
margin o rror .in.t cal cul at effects es.on the
chi 11 6 weliais it Hauts & Tisfpolne i e e S Geres BroiihBeg faPiRFEaE | on
system aCQﬁff@{’elﬁ}@nib@dl‘ﬁ@hts(yﬂ&emﬁgﬁ@ﬁoﬁ)@ys&iﬂ‘ or and weigh this i nf ornation in
maki ng the decision tgo performor not performone or m)rerI ant upgra es.

[87] ReferlPi%g Aﬁ@v%te@é%wreaﬂhe e‘?‘?feggﬁ%aprlélﬁtpa%ri’fflﬂ&dfkgtl 44 lisEatedn of

heat returgi eSlefalQ Bl IPQ% DhiaRhedt! AR TitRUbasdiDath SHREt hi\ebd !hK@th BYs PEover
recl ai mred and use for o purposes. To illustrate, Figure 4C illustrates

an exenpl dege ReePapimo f@ehoétm%ms D&ha TitlecRage st Shest way (hs, used éh pepyidg the

percentag Qlugflﬁ(!%ﬁ@ﬁ sysw whE ;I)ﬁﬂtt aﬁlla%grst)ﬁhe(f’ fleGHaBbL1? Q%ﬁﬂ%uﬁ%l‘i@lswité%nt or
recl amati on of such his calculation nay take into account the effect

of one or mytpleghidlad wassgplanres Ajs gan; brgeenrpgdierfenths targes skhOn therite pydiere the
exenpl gr f. e ' ' ' d
nmp %ey,,cg}flggc glsﬁlaxﬁ is e &) ?qﬁf 3! i FQ%&%{% ’]ﬂto%h}:%ﬁ@?%ﬁ@%h@ﬁ?

witht |nput IS confrgured to ca he anount
of nat ur al40§as$ thetsheet. nhl;adbelos,avm be sp@BhatTheingutdieldsi404 mayhavgyassematerhlpbsler i f y

that all 04‘;98 LD Fel elgé’r{ {gfg'h?ta&a?% B2 fprgnt%ﬂorg%o%c?ge Qrﬁéreg%&ﬁ.ﬂﬁ)é ﬁ%lh? Blhe st

that that has be or exanple, an inpu S | nput
uni t and/ d%agaﬁatacsmetesdo'dateaupmotamsmuf@pmmn modmynd/maf yurbiieas may e emeued ted

data has beencfplled in. Additio units an
pr 0Cessi ngg nt1 l ﬁ;&glp\t}lg{;tl tf/’acflﬂln g \{Vﬁter %lgq In&)rmatl llecr{ec} it qjltePargg/ﬁata

ta s Préper rOF mi
wi t hi m2san Sheaepbateﬁelar ﬁmgz& it allversen cmﬂmkilwmérlpannt Iﬂfd snalySisgdvfaniieigantis chilehuse

m ssing data on a a ch as the Design Data Sheet, may result in
m ssing da¥CiRAnt e eIrSﬁfl%{H‘geé‘PﬁE‘g’fnctB? g’[nfr%ns and i nconpl ete or inaccurate
final plao7gnaltysisgp 3d8, idstado v edipd déRebinpadhillddewsys piimt FGyipmedit fsych he

ggi; / migé%&%@%?%%%g%fyn&e Ejnpgtafe[da lg'lgm% 4B Clﬁtstar'atgshaai} e)\(/gnllpllary \ggsign Data

Sheet which may be used to collect such input. In general, specifications data is typically
30  collected on the Design Data Sheet. For example, in one or more embodiments, the Design
Data Sheet may be configured to collect various design specifications for chillers, cooling
towers, pumps, and other components of a chilled water plant. Wet bulb data may also be
collected. As can be seen, information may be entered for various periods of time. For

example, the wet bulb data (as well as other information) may be collected on a monthly basis



19 inprove accuracy of an anal ysis) has not been entered. The system may

al so pronpt the user to enter this data. In addition, in one or nore

enbodi nenwe,2ociadicaskat i on of the effect of one or nore upgrases o860t
commence until required data has beenisi nputted. Where reconmended data has
not been entered, the systemmy provide a warning to the user of the sane.
5 [089] Aty goStdlt petdds 6hlitnkedt Waloedd taata%mphggt Aha, RYeRfo®RbRERn dcpne
or nore enbodi ment's. Typically, the |og data co ected at this stage w ||
be a subsequipienoged Mmayihe chsterizedE dgad. sush g naliomplamd gHeipHRRY to be dnadat a
to be col lggtadedi@gan analysis of a chilled water plant. [90] As shown in
Figure 4D, a npirical Data Sheet or the |ike may be used to collect the

| og data j[082] dieisapieddlhnt titnDesigrolgatd Sheet whiguee 4B dingtmatepthaias least yome efithge”
or enpirical | I i . |£.] i.0

cyst om’t o Tets 0FR JB48ed s bt ) bd bR, WBE(1a 0 bl B Bl GLERMG For
Enpiri cal eRamplehestgctiog atshaee frokahe dop ddwa s dieldstOdnin ttireadpper left corner, the

col | ects/processes first .sta | og,. data _and,allo he.,system and/ or_the
user to tH&H d? eﬁ?‘?’? ﬁnpbl%ngelgrﬂ)%ol}la BY aWP mgté(iagy Ip85l\g§tte%a lthat%ll% “t leef)ruég’ea nts%lkei' ve
of the pl artdis popyetigt iney badur ehedughontehor Shat edhtanvbdessingvamits t (ech as the

i nformati |l ected.via an Emiri.cal t.a,Sheet,. or. the |like,. nay be used
Lo seorst PniboucDber Y rikerrt miC dereman wore. TP RIS Y B8 be
u?ed iﬁ) ?:’h%{oYrﬁiitiSalB'finlﬁerC\héd Hufgﬁde\/t@}f(ﬁ‘rthdﬂcay’lﬁnto tl{e%blheabbﬂﬂi(ﬁghﬁgﬁt ﬁel?g ho4,agt;emht ry
of a chi wat er plant's dat contai ns arge anount. o ata._The
Enpi ri cal f%iclsél dpthgn thgsane @@o@gft OaPﬁ"fh$a§a %ﬁfta- ?%r laﬁa%ﬁtléﬁéedg%ﬂgwl?ﬁ%
stage. ThishettSoftHi@hd YBPRNRELE b4 citfmba} 34use 8l dhtadorSdebs@t ulf tot fleid @E nthatidy | S

necessary to identify the representative | .og entrl)E/ﬁ.s In one or nore
embodi ment¥&t bpi§glaigatsshpwp ints MY st DR septigt gt e SBs§te of a chilled 20

wat er pl anb73eyn Rin&Bhb&EhEss, 2Aarft AL HpeRd _ctan),%nh%al% 3y drkg@N$uc as

smal | er amount of data. For instance, onlé chiller tonnage or chiller
ener gylsut iinithaPragn Pata spéoroel te ridesighi Pate SBeet nglhe pdang gpme dteldymiay ag5gt an

mor e emboqy Rk Sused fo Iiee%réilgghﬁrmlllﬁh Sk Phe. 119 e%%gnc[ %%ﬁﬁ&:ﬂ thi\Gre Gt ©

attributes of a chi wat er plant's operation y be coll ect’ed in sone
enmbodi mentascepFdesigx ayapprator canid | doadensgyrpyappsatan epreprch | vatuean gy dgte aluej mast bon
may be col, i ﬁﬁ??gj . irhL SCr A ljow, this
"first st ad]e ?ﬁ}t%?ﬁgl?ggﬁ may tcﬁ%hﬁguﬁglggﬁt%ﬂléé#%?F%F%%t?l%ﬁ%%glador

r epr esent d074je Asctptafiasecificitadn datafor the ghibled watstplaetts dhilledemey bé ¢rdletthd ¢ ect
of one, or ' ar €S, . :

erbod: Honia tegs e S S RaRE bR A Rennined Sl & Aoelne e parge
time. For fexanrpirepore nf thaehiletsodihmerah be fgemerionfor exanmpe ECKider Bl dr)“C3hitult @ris i n
a plant, the 30 i.xrical ta. Sheet_nmay coptai n one,or i nput fields
200 ror " edtsrmgrany dtyLke ToINE: P REP bt i C Bt A mod
conf i gur echuimbecaluldled usad.r ttet inf@matisiyghdh Brpevificatibnd anfdapamting charataistioyw a
representative | of lo 0 be identified with a reduced anount of data
entry. ForHSnANEsd fF PHb EofourREnTe Sro GUIS BRI Pe A gLguller RLA

i Ef or Irmt [ QlRat(e& wohd a&lg@h ifd)ll(ﬁ&edé@r‘tm gﬁ powerCfattot Bﬂhé mrtgvy%taréd foz aidhadhjller fisi om
the plant ] ogs, may be enter in the correspondi ng :

2011/ onoébﬁl%ﬁ?%@%‘fb-/ 66111&%5‘26@ Peyalse ey ?‘B’G“ﬁ&rd chiller field. It is noted
that though7sg hcpwnlaé\ﬁ PdingiBblsy PEREF @UHYTand PARary ign-ORIdnk ®at MRk PEIGINT) may
contain input fields corresponding to various_periods of tinme other than a
day. For &%anks elleptrd @y ﬁ@lleﬁb\@&}enfgh%’gfna%%m Epers Farsgr @8rlraed SaRantBanber |y,
weekly, mptiddes asQhellOtINBMmoRAthR4sm T athésTBay 1RivO ARbmERRIIY ipsdidd@defdultShIust age
| og data may be sunmmarized to help in identification of representative |og
dat a. ¥or teatamay e changedh destirsldi Rengxappleriifyy valug giffering fromg tadpdaultoP daedy
conpri si ng,cl} Islaesirdi0&dh VALY RRy BBY¥n@gSuMari zed into a single value or a
reduced nunber of values. The reduced nunber of values neke it easier to

i dentify defledbnnetityee tdumaneinpedilgscastsheve imthe Desigpdlataheny may acespt

val ues to I A | i fyi e [ ata.

addi 1 on, "0 SpREGaHF A (bR PR AL kel Wher gt h R oxslple
ent er ed i npesifaatiGspior peadr Matezrosirmetr. wat§rpympS) mreariezdotigetechsuch mpi Fongdanseriat a
may occur in various ways and nay be perfornmed by one or nore data
processing units. For exanple, the chiller |oad val ues, such as chiller
tonnage or energy utilization, nmay be added and/or displayed, such as by a
data processing unit (as they 15 are entered or after they are entered).
For exanple, in Figure 4D, the total is the sumof the individual chiller

| oads and may be cal cul ated and di splayed in the colum of output fields
412 titled "Total”. In addition or alternatively, chiller |oad val ues nmay
be summari zed by cal cul ati ng an average val ue, nean val ue, nedi an val ue, or

o r




[95] At a step 316, representative log data fromthe chilled water plants

| ogs may be 25 identified and/or selected. The identified/ selected | og may
be t houghwoabiizmi@na "average" |og selected from nulti pl eclragsoionosigi ven
nonth. As stated, the representative 160g data nmay be identified by the
enpirical or first stage log data, or one or nore sumaries thereof. Once

identifiedwa@r PERHOFSSS @t)wre%dwg msy UL SORAKS Pumpt Galonk tpeah\hlgue @wpysi s
of a chilled water plant to be conpl et ed gur ckly, accurately,

ef fi ci ent | §PMiaaf Coagenser \Mareht’rmeaowalfaeror %’tL%aleeg@r) ety t@drrtearened
substanti g 1smrtf‘na$t e Vﬂ&&rm Beot@({lm%g it B br3Rork I@ﬁﬁao&ﬁeﬁt@tf@rrthé E)\lr?ose of an
informati on woul d at the very |l eas e cunbersone. In addition he tine
and cost s acnmote\ﬂedytmomatcelahﬂg this information would typically be very

hi gh. a Jalageabl e
subset of [t%?]s d|0n o&) %ﬁ@%%&ﬁa gf(gﬁ? grﬁg ?% pgaé‘??@&] én&reﬁ@% yrg? S. Fg;r?)gj1
exanpl e, iexamplk, @rshnwn(by@m:xmdt foentdumoesfanpu dielda 64 matheddestgndiataShasy osat ry
correspondin 1 11032PCT/ US2010/{ 00

operati on %I%OTS’ mﬁse(f:rlv‘e]ta ]Z(rogplrleseﬁ R At e %g%lﬁhl.%;yr%féeppgra \?/ga%%nggﬁat’l’ysr s
to be set evpp@mdr exenwoadenker sohtla,r andicosdenes udttush tqupe‘rkth;esbACmfr@ranninyy tat a

froma repres ativ need be ente ter
oper at or s fgRLE éﬁwﬁgklg‘ ?‘?W%?Iﬂlé(gﬁa g‘i‘o‘}FSr &y ?Bfovglﬁﬁgﬁrﬁﬁ StOf v glf"ﬁs é"f
nmodi fi gat i PR lfl}ﬁlt floRls B0£qEdriRRAple, VD LED VRN clitihen sk 404 Mahd fgigetandat a
cont ai ns actual ta froma chilled water | ant' s e atlion tgus I mpr ovi ng
The. aceur ACUME abha StmAryT 45t Mok 20pr drmnelnn iy SieBRR, Micchan ol ohe of

chilled wakfigeRhBNt The [uS&] mhﬂ@ateétf 1h6 atfrigBranf ﬂfaEFﬁieGS@fﬁspddd\&% tia0erdRt @idgd. om a
chilled water plant's |ogs occur_in various wa For exanple, to

identify rie f%f’t‘ge\y@t% ’é@luﬂ%tt{a”f‘ﬁa}ﬁ ZePriddamd R-¢ | |l ed water plant

operati on [@731cM lchigflad@ SlettBl a8 tusé FTPARBHIK WPEAIalAtRAs foalth@ INEERRH Rhy bt e,
log data 10 simlar to the summari zed enpirical |og data my be sel ected.

To il tfst relesteds Sfnrieue predefingd dalsylagian smefhods maghernrevifded Fusmplagreploylatippg
data for ampt%&s 19(':'111(?&:" Rﬁﬁy‘é@A %WEJndQ%SI%Qd)ThE hata &aﬁcﬂﬁloﬁlrﬁéﬁo@tﬁa)pg’aﬁ&ﬂge eto

the summari zed enpirical data. For exa a set of log data for a day (or

ot her per itbelphiHer/KWgbashé os slreeRbA eatesftdmwhelﬁ i Ineay yse data\fegny gheadgsigh sheet
monthly a [ lo ﬁrﬁgr g (dat a)
may be | den%I%f | ‘é‘ﬁaés‘? Ltrgéegrglggﬁtég% #1\8/{(131&?% alk l{igg%‘ I]thgt?cr)l(ggmgel Oi,alhte r‘fg sf et of
| og dat a hdisectiyenthiethe ICbéles KVe ffiiohd e pllamadbgvslnbete hy dbﬁegli chqulationguethed may
repr e\?\zJ‘ t attfll\ég calc(:) atdo%t 3 the Chlﬁe ae gheteP %te CHBQC}]§§5\§ stﬂ9§§ la%in‘?letl 9 ﬁ“g/%gﬁ
from whi ch’ répresen at rve | 09 b en rray correspond t

time peri qdoﬁ)tfe ahcﬂreseﬂmlmru[uanerdtoem}mtaIMElleHKngat a. For exarrpl e,

repr esent at.Lye be dentr m dat th a
sunmmar i zegbZ%pi#hie a?f)v%gfoﬁe al'tre f; orP¢ ﬁgefdﬂo C‘ﬁl %t‘l?%amh Jafy lec{ F Zan%/ra\rltﬁner
repr esent adxamelel 0gthe 24 odadfahe atustreted design Daaoslaaedthusmhldi ocdue by efi iy in the

operation of a_.chilled water ant fo er eriod . of

ot ed t hatoPRE" GUATHFPRATEHORY O Ay AU cOR B PRAPIa AR Y G nal
repr esent ahhyee bdgredas a/ell ssmerlﬂ a§-§hdv@1 el @R tbhp cﬁmegrcrw pf FiglireGIB. | By default
per form ng an anal ysi s. n sorr&Lﬁ situ trons all or ah)substantral

portion oft tsrs’étareftyrlées%ﬁt%tr rietarpaﬁﬂtr&tfa fmﬁé llsE (& g chillgcl)> gt thegusgy way

cont enpl at@@ndehtiis @ to&eelgmdatvah ml&y Jbelﬂda&ﬁts iogf aosétéaramréwaoeﬂleanahual SThi
some situations. For_exanple a for _each da year or ot her

period may? 'Béfsélr?t%‘?’é‘éFaPﬁ't steﬁbto erlrlrnreé%ﬁqftfiﬁtseweeﬁwg%ﬁ@lﬂcerﬂ%?m%

addi ti onalog@Prspeantaioh Wil 8 HRIude AE T8RSRSortrhdf8 sEIAGANRuPS. Fof instnce,
beneficial in that it ghrmts pl ant operators to confirmthe anal ysis

provi d&d e rRasignnBatenshegtishewn deglpdss & PeeadrynPemesasdtiep fQRsgHectigs such
represent ahiotBaddd HRIAS secdbn, Tnkd hMAds" fﬁﬁf be %ntekgdsfn BBaLYS| HartRY ad €or' 8
with a reduced amount of representative l'og data, and a second anal ysis may
be run wi tdhiliers. i hcereagienognoupdiménty, dhy eesenfdant pyieps oygy dequareprajuss feroHagse ual

Chi 1 ea wear EK GBI AS QPN BB b TS O3 408 ERh)

Fi gur es 4Bo beamtlet&/@puttade Of comysee difonlt valped ogyedantatedSraduss snayr be heovideit an may
be included to collect representative |log data for each nonth. The
representative | og data nay be collected for various other periods of tine.
This keeps the data divided into nonthly data sheets for nanageability.
Each of the Monthly Log Sheets may be configured simlarly or 5 be the
sane. Thus, the sane or simlar process nmay be used for conpleting each
nonth (e.g., January through Decenber), or other period. [99] Figures 4E-1
and 4E-2 shows that a data sheet may have one or nore buttons which, when
actr vat ed perform a function. For exarrpl e, a anthl y Log Data Sheet my

o o . s A A~ o o . o o o b o




10 other words, pressing or clicking Add Log nmay add one | og point to the
data sheet. A date input field 404 may be provided to collect the date that
t he pl antwoava/omas2| ogged. This input field is typicall yCcrmgsesiantsié o one
or nore calculations, so it is noted Vhat an estimate on the date should be
avoi ded i f possible. The exact date fromthe representative plant log is
pref er abl e, L5 0 ertd Nehedalduds IRAY Be LRRIASEN Al Yanp! aMhis bRGesIBYay Ben be
entered. As can be seen, the chiller nanes collected via the Design Data
Sheet nay toecattidspribe data fortaH@umes has igeperdered. nmore out put fields. The

cal cul ati g;r??wa' &iR&iidh SRLAYEH a1sd e bRbUE. t BB LRAHIESRARGRnt 9 the
cal cul ati gggnrﬁ:(%ggn e ectsgdlonut he ges?gﬁsgﬁee% may be eﬁterl{ad_i nthe field
associ at edCwiling Toker Edvisistasion iinprohided/wl the righs|of tire. SecondaonBureprsefionencsllect hi s
may be 2 Uttgg%ta{ag?;lilley h% !:ljullgrg ahd! %s%%o%&?hesxﬁﬁr?%wyﬁahp&ﬁy Bg écﬁz;sLHe edf. rom
the representative data | og rna@/ e ‘enteéred In therr correspondi ng col ums.
For exanpl®he Hdrsd Pever (HP panddiffipleycy(FRr€hMEBXT %Andata etay b eftereCifv\AR)ooling tower

t enper at ur nd. condenser ter s | C\5) and ret ure.
[0101] A Hrtnary BiRE B8 15 i SfRBh ety ke FPbidnh M osbRFERHR

i nf or mat i ofan inDthe Oy3€en0r nore primary punps. Some of the fields in this
section e filled with default. val ue 25 provi ded .or cal cul.at ed t he
qual i fi cg?[%%ﬁ R i Ofﬁga?rsgﬁeﬁérﬁé}eo“ﬁ%g‘rl?rfse&?mé%f@r? 150 SHel 6 BURD (PP
HZ) mayw befopitoEroad drfmare \Gatpue fietdsen 2t heur dxhmpMe firuddtput alf tecdlaildiai gt be Thi s
may be repeated for the Condepser. WA .Punps nd. Second Punps
(SP Hz) byl$Alaveing's lﬁ}U%deﬁﬁF? ?&Bleé%géfe%q%ﬁg‘?ﬂ(ow ?Onﬁe of s T aipg 5
(CTF HZ) cpywdd®apnicRfi®f] thif pbitiofliof HRS Besidnomath B8ed ahagWoaipeice ¥idd stemorR Huehl2]
The qualification system may then cal cul ate various gperating val ues. For

f

i nstance, fddssHevin display galsulpiins paedonith Eraeniged aihy Chilieper CBEEEHIEY hat er
punps, secRndal Yhdet PR nofAdnhd AR bl HANRT2 LaNGisPRY idfsifadbe bAsad 8flcalt@fted
averages for the nonth nay al so be cal cul ated. One or nore data processing
uni ts Bouptew e photheredapasihgeiet quagamomAmbodimsptsoer f orm t he cal cul ati ons.
The resul t[@SﬂaXn RER BordieiBbanRtlsy Lat fRE iflorfRIR AN BUtincfldd%h%-pal'ttoﬂ the
noted that, WO 2011/011032PCT/ US2010/ 001416 23 as stated above, the user
may be notspe¢ibention daiaer Bhip snaynie enllseieddn vawis rveaysi rifos repemplenas ghowal i tBasur e
all neces i f [ ' t ~ My od dhat
if a repl 2@@%&?&%%%?&%@@% tgél%(eicg%s }gdgtlgg#jtgias“%? %g;ﬂcﬁikfl?dego%g%dg? pl ant
wher e one right nithe Chiller Efficedncy bagtign)imsayrtepiraradad) Tihssededdsrmaad, be qohibgured foohy
regar di hg e.replace - il e nrovi.ded. I /

t Ton- Ancea e Rt SRERy iitafith ShdiBhdils B B LR orb R To AT G it

r epl acenentatelddtesuchray sebretedrityehedser s ddseritiRd pbace rioweveh iifl destredinadtors ivest
section. [,0104] To .add another tq the curr th (or. ot her period of
ey o Ao Ry Bl g el Al et STt R R Biradtph P Slste
| 0og, a " Remmrém wagultbinfdmatich2Or edchtoienth bikeyeat Qorrosher Periqaispmagte idpottahley a
enbodi nent, tgg user may select the logs he or she would like to renove.
Renovi ng a°fd§“WFt- renpove all data entered into that |og, so users should
Ee Cer%5ai r[ogndqf @p@ciﬁ&iﬁ@ﬂi &g andyo@nchile" ERiliag L:e@'érl bppflb@dh 4’21‘ﬁesﬁl’mtd”iﬁ lr)]ﬂ lgorermy

e configured to allow users to view a partjcular log int mnt h. For
exanpl e, ifi’ianH%“eé‘FFng‘F?FeVﬁf‘{es 3v §8 Pfod‘deﬂgéj dgfault gs R?é‘e‘?‘qheavet&“ﬁ’cg?‘@f‘tboqu@ and
sel ect theanheeisy besthérogcdtiof B @he dhslledOfatéQgsnt. 16{sQbRA]thakhay ds@fed R et dd Qi
representative log data for other nonths in |ike manner. I n one enbodi nent,

the user ragAifgatieRs 1@ thaggaling ion¢rappipagh valpssdor gask menth iy bgapadegpllivghues j ke

at the topngf bd ReiIEEbaRl Rt NCENE S6r 8 §aRichlap MInRET FOPBkdInple, SHARL Biy bab.
It is noted that the nonths need not be conpleted in any particul ar order.

It is ¥ soshoeied farhe manthpf frugestdn Rag opmofsenthofiveatsy Tawal|design hendrilaz pay |
year's or y.&3fedibtpsy [ga\f\feé)fvtﬁe g&mf{&ﬁti&; ddté)_ga Gjrﬁt(ﬁ"m(lﬁ‘g%\f)@&ime}lg.e FoP e%léf,sdl@ I'S

typically nore accurate when nore data is provided. In one or nore
enbodi mentBimary 8pmp el Pesige Febd (PRHEDHAtSgcdndam Rump Betsk Desjgs) Read (SP TDH),

represent aatnh \@)nhé}ggr (V%teg 'PumB P edd %esrgﬂ rﬁ&)i (éW‘Ieﬁ’BgI) inﬁlyodfe%lier&&? sH&{ gsoilhrﬂl@ n

accurate anal ysi s.



[0106] Once representative |og data has been entered, an analysis of the
data may be perforned at a step 320. This may occur in various ways. For
exanpl e, wo2oneio32nore 25 enbodi nents, one or nore daPraTarseciessidng units
may collect nonthly | og data, graph t#e data, and/or determ ne design
Demand Fl ow energy equations. The analysis may be done automatically, or
the user ket BBlds APYRERLR G BBSithg TN ABpath inQhe A& rdiddBesighiSdta @S
shown in |gcure"§le§,t toS analoyzen%}ﬁe | og agnd gt hglr)r datlg. e[010r7] Inestl)g?lle or
nore enbodilweints, the anal ysis may conprise cal cul ating the energy 30
utilizati f L] [IAN o Er-Tchagr-Talo VAo T AVE-T | GUPeBE A astsHEw
chilled 6%@ psl% gﬁﬁééggﬁ%%&g&%ent?y c§2f“f‘é€grdé’§“§%r @pAs Bél}{aﬁilp ")és SI n one
enbodi menthy thhdEntky Gusitd settioh pf Hedillwsitaged Pésignt DataBShests erargye nest gigtanwygh se
calculagted, fro irnical daia, or, plant.|o t ak .
For “oxampl Al TEMR{ B et il niliagBRihy uRile AREITOR VAT RRELESRE,
fan and chiollb@¢d. camgnasshroradnaddjyionale Peveladetlar Fer WH midy bd tallstedt &8ss an

| KW Pr of il WO 2011/ 011032PCT/. 10/ 001 h
oo L RL i il Bt B PRy PRnamp R R Selth B abi B 505

by pl otti mplreasid 2ol Teal BWRAtfRtisansr By ignbted] Zral subseqaént\calcuatisnst inage be

eriods. Anormal. line or_trend |ljn en b enerated fr .t hese
i s suateadhens R phudny el b Ritgh RERake RGOS e PRSI at cd

that cuyrqoseiengl Ay $ilié IDaZatdc@bh, O thd 8k hhdy Bdprided tplainct BRutiflatiorbdata
determned directly fromplant | ogs.in sope cases and théjs cg_lmgulgti on. of a
plant’s cUPFERENEABRYY daki HepathcorerBE hdemre Heps brhaa(Y4Y 4ff) and the Air -
enmbodi Ment$andke UnfaBkfoy B3GRt (FHY% ) 'mef bAet6Rd. KBYarBRAVS cHBr ndy 8d ehteg@a wwhi ch
conprise enpirical plant operating data recorded by the engineers. Each

log' may yherighttfshhABS Pareesionc diisemquas mayithen briapbisstedfyore the hemafife oAnd
the tonnagmeRe! M A8YaaNEdn: BRAN Qht ggﬁﬁﬁc’gﬂ} éhoRlB! Diba BN Perlth Ghd it PNt O

a Cartesian pl ane, illTustrated t he square poirnts in thé graph

Fi gur els4F. maginsafzreed in therpgtomiated| difsets pdypng er mere wpgaaded o terhileds watgt alant t er
al | poi nt sUJerO PIEn Uew TE Gnil! sid PPth%ﬂ&lﬁﬁ:a@@nv s&ﬁf&c@ﬂhﬁgrtg@aﬁ&&]rggrkiny&?
analysis nay also or alternatively conprise calcul ating an energy
utilizati cmropfind Weigh Hiid infgmaaerein mdkarg the deiisaen tppeifoms ocmtporent enctdiaraof
operating ilnntgn ria(ciie(gal ized state (i.e., operating with one or nore

upgr ades) PR neral, an idealized state is one where the plant is 15
oper at i ng [@81]h Refirrieased tefifure i4€n oysome@lang xarfjghmtions a ipdeiah iof beht sttanmgftor a

chille er nt . be one,where | ow del.t.a syndr i.,.s. reduced,

contr ogﬂ ﬂle 8 lraplln grﬁmeg?é%&éﬁq torhe élgg)nﬁl%wgfrecallalgﬁglaf% d Se\’/vag’g OUSF BREPOSBer K2 ng
i n an i dealliged, Figatee4Whilkusaate0wn dedniipary Reyladh @aculasion @ducsitbeowherke ianvahat ed
can be found in this application'.s parent, U S Patent .Application Seri.al
o, 15/ 507U 2 HFEEEPT A ey bF SREiEdS HUEHE PBE BRI SRICHET
wat er lo:mmlaghcf(alaemma dalkMafd oMby v&ki?] eﬂlnf laScoumCE eﬂfoabednéugﬁﬁbﬂa puat gpgredl |’nge.
General |y speaking, operating a chilled water p . under mand Fl ow .
pri nci pl esSOB‘FSH’GBg@CQE' PRy dhsexsme %%?%SIFFH%&I‘%FW i BIHRPIPECSFIRE MRS ed.
[ 0110] 2sEnesfs@itiaeddi Witk akd 0% R&Wlaid” Ghpdt! R4 Wed &4 coifditedi © @ltulaedel ZRshns bat e
may be determ ned in various ways. For exanple, it may be assuned t hat
chil |l ed warBralgpahet Benkoretfts are 25 operating under particul ar

circunmst anegs atheliRUAAEN Sfsterfinal @ efifyCthéCHINGH RO eRBirt P AL 1S FcAQnffed fdeal
energy utilization. To illustrate, knowi ng the recorded wet bulb

t enper at ure@sh plaes compprant thabbpt hag beanadded artheshertyFor enmple an &ppt Beld sdrruér i ng
condenser Wataf/of STDGLES HAie chHsin luhﬁ)WlaB/ %nkﬂﬁﬁsatny ‘?&fﬁh‘@d’ 8dth Ba SR FNIBYin.
condenser water tenperature and the resultant increase in cooling tower fan
ener gy30r edaiadéigon, dheyimpiteundts japd/podase prog¢seinl andsimey verdy dhatithredhtarisan efpsnser t he
30 reduct i @y J MGAF GNbLBhbIE NG @Y whbie! dppAldnR) $RY iPGafRRbYGRM deba t he
use of thefgcot géwcon enser \%g(jtélér g‘?gfgéctlgr?g p?g#rlﬂager ant s.ub-.égocﬁgnge'%rg\%the
chiller. Imissinkdatmannelnta sheeti selakd the desigh IDagaiSheat, exayeswhi ingnigsiag datadint the
reduct | °“%o$rghe9§J£Péuﬁ9i E&ag{dqxco%@f%?& Gal Gl AEed pl.hPMahRE. A kgﬂé&}{ h@¥Gnae THE
sane rul es Tray be appf)le t 0 condenser water pBrrpl ng “where re uctions in
condenser timateterpungyi nggifertbe gyernwiyerbeequiaddc ot adcehnfendewh ddte (AES idatat that swld .
The net increase WD 2011/011032PCT/ US2010/001416 25 and decreases in
chilled water plant subsystem or conponent energy utilization may then be
totaled and the resultant energy decrease potential can then be projected.



[0111] Figure 4F illustrates trend |ines showi ng energy utilization in KW
for a chilled water plant currently (labeled "As Built KW), under an

i deal i zedwetzatiifd3abel ed "Demand Fl ow 5 KW), and under pamascaembiszed st ate
with a replacenent chiller (labeled "DF & Replacenent Chiller KW). The
trend lines for the idealized states may respectively be generated by
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information collected via an Empirical Data Sheet, or the like, may be used to assist the user in
15  identifying one or more representative logs to be used in analysis of a chilled water plant.
[091] Typically, each log entry of a chilled water plant’s data log contains a large amount of
data. The Empirical Data Sheet allows a subset of this data to be entered at this stage. This is
highly beneficial in that only a subset of the log data is necessary to identify the representative
log entry. In one or more embodiments, log data representing a single attribute of a chilled
20  water plant may be collected. As can be seen, this is a significantly smaller amount of data.
For instance, only chiller tonnage or chiller energy utilization for one or more chillers, may be
collected in one or more embodiments. It is contemplated that log data representing multiple
attributes of a chilled water plant’s operation may be collected in some embodiments. For
example, chiller tonnage and chiller energy utilization may be collected in some embodiments.
25  As will be described below, this “first stage” information may then be used to identify
additional or representative log data which may then be inputted to determine the effect of one
or more chilled water plant upgrades.
[092] In one or more embodiments, empirical log data may be collected for various periods of
time. For example, in one embodiment, for one or more (or all) chillers in a plant, the
30  Empirical Data Sheet may contain one or more input fields 404 for each day of a year. As
stated, the input fields 404 may be configured to collect a relatively small amount of
information to allow a representative log or logs to be identified with a reduced amount of data
entry. For example, in the embodiment of Figure 4D, chiller load information (such as chiller

tonnage or chiller energy utilization), from the plant logs, may be entered in the corresponding
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10 data. In addition, all of the chiller energy information for a given month may be entered into
an Empirical Data Sheet.
[094] Summarizing the empirical data may occur in various ways and may be performed by
one or more data processing units. For example, the chiller load values, such as chiller tonnage
or energy utilization, may be added and/or displayed, such as by a data proceésing unit (as they
15 are entered or after they are entered). For example, in Figure 4D, the total is the sum of the
individual chiller loads and may be calculated and displayed in the column of output fields 412
titled “Total”. In addition or alternatively, chiller load values may be summarized by
calculating an average value, mean value, median value, or the like for the load values of one
or more chillers. In the exemplary Empirical Data Sheet for example, the summary or average
20  for each month may be calculated and displayed in the “Month Average” column, such as by
calculating an average of each day or other period’s data values. Sums, averages, means,
medians, or other summarization of empirical data values may occur for various periods of
time other than those shown.
[095] At a step 316, representative log data from the chilled water plants logs may be
25  identified and/or selected. The identified/selected log may be thought of as an “average” log
selected from multiple logs in a given month. As stated, the representative log data may be
identified by the empirical or first stage log data, or one or more summaries thereof. Once
identified, a representative log is advantageous in that it allows analysis of a chilled water plant
to be completed quickly, accurately, and efficiently. Each day of a chilled water plant’s logs
30  may contain substantial amounts of information, so much so that to enter this information
would at the very least be cumbersome. In addition, the time and costs involved in entering
this information would typically be very high. Use of a representative log means that a smaller
and more manageable subset of this information may be entered to perform the analysis. For

example, in one or more embodiments, detailed information from a log entry corresponding to
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period of time.
[097] It 1s noted that the qualification system may be configured to accept additional
representative log data, such as to reduce the margin of error in performing an analysis. In
fact, in some situations all or a substantial portion of the representative log data may be
25 inputted. It is also contemplated that all log data may be used in performing an analysis in
some situations. For example, log data for each day of a year or other period may be entered
into the qualification system. Though entering additional representative log data increases
time consumption, it is beneficial in that it permits plant operators to confirm the analysis
provided by running the qualification system on a smaller amount of representative log data.
30  To illustrate, a first analysis may be run with a reduced amount of representative log data, and
a second analysis may be run with an increased amount of representative log data prior to
actual (and likely costly) implementation of the actual upgrades/changes to a chilled water

plant.
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calculations. The results may then be displayed via one or more output fields. It is noted that,
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and/or determine design Demand Flow energy equations. The analysis may be done
automatically, or the user may click an “Analyze Log Data” button 436, or the like, such as

shown in Figure 4F, to analyze the log and other data.
[0107] In one or more embodiments, the analysis may comprise calculating the energy
30 utilization of a chilled water plant and/or various components of the chilled water plant as it is
currently configured (or “As Built”). In one embodiment, the “As Built” chilled water plant
sub-system energy may be calculated from empirical data, or plant logs, taken by plant
operators. For example, all chilled water pump, condenser water pump, cooling tower fan and

chiller compressor energy may be summed. Figure 4F illustrates an exemplary KW Profile
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plant will riow described. As stated above, it wl be understood t hat
t hough pr eq;felmheltcdmtq plet pheseiingr in gn adpakivadi stage Wéﬁglh%{‘géelt?t heymiemeisirediredmny
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into b&on arMovg?{[vﬁicE Iisl Lgéorporategl( Eergm by Neference. Generally speaking, operating a chilled water
plant under Demand Flow principles produces an idealized state where plant efficiency is
increased.
[0110] Energy utilization for a chilled water plant in an idealized state may be deter£nined in
various ways. For example, it may be assumed that chilled water plant components are
25  operating under particular circumstances or the theoretical best circumstances to determine an
ideal energy utilization. To illustrate, knowing the recorded wet bulb temperature, the current
cooling tower fan energy, and the current entering condenser water temperature will allow the
lowest achievable entering condenser water temperature and the resultant increase in cooling
tower fan energy required to achieve it to be calculated or determined. Therefore, the-
30 reduction in current chiller energy utilization can be derived from the use of the colder
condenser water effecting refrigerant sub-cooling in the chiller. In like manner, an idealized
chilled water pumping GPM and the reductions in pumping energy may be calculated from the
Affinity laws. The same rules may be applied to condenser water pumping where reductions in

condenser water pumping energy may be calculated from the Affinity laws. The net increase



[0130] The follow ng code has been separated into functions. In one or nore
enbodi nents, 10 each function nmay forma data processing unit. It wll be
under st oosiohoemer32 that a plurality of functions may fecmis2daten4ie
processing unit as well. As will be s¥en, the functions/data processing
units bel ow may be associated with various input units, output units, or

both. In agdgidtdrefies mSchiiddl whier S@anubdybeml snhiponst daérgy RfiPQESHE Mg et bs may
be associated with one or nore data sheets. 15[0131]. One or nore data
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Dat a Sheet” of "Figure 4B, the follow ng code be executed when anﬁchange
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Target As Rang Range l'y update the header if

cel | that Q@I@rdﬁ%{ngedhpstre@dtlh@s foméleplldaairzechaﬁ@sonammseeceéﬂy be*gens@fed by

Keycells n y r nt ¢ner LIIIZa on Ints Su
Applicati onﬁﬁglt%%%sec?%%QWI@%% nge 6{30 e&t%l‘e]c cfglglestse)?gy filizag R? ntg ST%en /*
Upflat e th ?s klefwn @nide squgiet andeadeulap poigscn thfhgeph ol Fipure HE. ﬂévﬂeyreedlﬂlewerday
val ues. */ Di.m
then e usef'cp B%JIHIF (%?%lbﬂtlpri.gﬁ the'e ﬁrg\ é drp o%g%!tj gnlom,p}%lnet-rlllsgrades.

Appl i cati onh: ess=
Appl i cat i QOI 18 Eet &@bhpdy Gavnhal. lﬁawﬁﬁhtﬂ@ filoef tthemqj&‘i’cal log data (base line) equation

[ 7ar get . Atiares domeBiiios e on, ORISR RREIne) | Pt iR B WPreader =
Range( " De4@nBaitge?)775a00ke+ N8 356581348 X706000) Sudy be mtegrated with the normal line
generated from the optimized or ideal line (Demand Flow Line) y = -0.000000167975595x4 -
0.000216245235662x3 + 0.117655069402073x2 - 8.983424281142090x +
15  981.019934563207000 across the limits 0-31 days such that E = (Base Line Equation —

Demand Flow Line Equation) dx. The application of that formula to January data yields:

(((0.000000233832498*((0+132)"5)/5 - 0.000615953879389*((0+132)4)/4 +
0.249381032817399*((0+132)"3)/3 - 24.8334182277759*%((0+132)"2)/2 +
1973.3638134827*(0+132))-(0.000000233832498*((0+H32)"5)/5 -
20 0.000615953879389*((0+H32)"4)/4 + 0.249381032817399*((0+H32)3)/3 -
24.8334182277759%((0+H32)"2)/2  +  1973.3638134827*(0+H32)))*24*J32) —  (((-
0.000000167975595*((0+132)"5)/5 - 0.000216245235662*((0+132)4)/4 +
0.117655069402073*((0-+132)"3)/3 - 8.98342428114209%((0+132)72)/2 +
981.019934563207*(0-+132))-(-0.000000167975595*((0+H32)45)/5 -
25 0.000216245235662*((0+H32)"4)/4 + 0.117655069402073*((0+H32)3)/3 -

8.98342428114209*((0+H32)"2)/2 + 981.019934563207*(0+H32)))*24*J32))) or 438,567
potential KW savings for the month of January as shown in Figure 4F.
[0113] The same process may be used to derive the potential savings for the application of

Demand Flow principals with a replacement chiller of increased efficiency. For example, the

30 base line equation (y = 0.000000233832498x4 - 0.000615953879389x3 +
0.249381032817399x2 - 24.833418227775900x + 1973.363813482700000) is integrated with
the Demand Flow / New Chiller Equation (y = -0.000000389308475x4 +
0.000005078880795x3 + 0.052828951313763x2 - 3.381050901758730x +

* 746.109485558729000) across the same time limits of 0-31 days which yields the equation



[0132] One or nore input units may be prepared as well. For instance, the
State conbo box may be filled wwth the 50 states as part of the data sheet

i nitiali2asoi2on/mano3gzet up process. A data 10 processi ng UuRCIT/Usayloboel416
associated with the conbo box to perf®rm one or nore operations in response
to the state val ue being changed. The follow ng function illustrates
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L&l/S?]“ S\;é}%l %lcg]s%&dsa%ngsv&th%rgor}l eofjtaguatr}tle city of the chilled water plant

[0114] In addition, an overall energy efficiency gain may be totaled and presented. For
example, in one embodiment, reductions to energy utilization by chillers, condensers, air side
fans, cooling towers, and other plant components achieved by operating plant pumps to reduce
15 or eliminate low delta T may be determined and presented individually and as an overall
combined energy savings. Operating chilled pumps at a higher delta T increases refrigerant
superheat in the chiller, which in turn increases the refrigeration effect and chiller efficiency.
This is shown by the equation, Compressor energy = Mass Flow * chiller refrigerant pressure
differential between the evaporator and condenser. The Mass Flow, or weight of refrigerant
20  that needs to be circulated at a given load is Weight = 200/Refrigeration Effect * current
tonnage. This example shows how, as the chilled water pumps are driven to a higher delta T,
the refrigeration effect increases, reducing pump and compressor energy.
[0115] The results of an analysis may be viewed at a step 324. For example, the Annual
Profile Data Sheet, such as illustrated in Figure 4F, or other data sheet may present the results
25 for viewing. In one or more embodiments, the Annual Profile Data Sheet may have associated
data processing units to collect data from the logs, other data sheets, the like, or a combination
thereof and present the results of an analysis. In Figure 4F, the results of an analysis have been
presented as an energy utilization graph via an output field 412.
[0116] As can be seen, this allows a user to determine the results of one or more plant
30  upgrades or modifications, in terms of energy utilization. In the exemplary graph of Figure 4F,
implementation of plant upgrades provides a substantial reduction in energy usage. The top
trend line shows energy utilization of the chilled water plant as currently configured while the
bottom two trend lines show energy utilization after implementation of one or more plant

upgrades.



nore operations. As discussed above, wet bulb information may be
automatically provided for a selected city, upon selection of the city.

Q her opewatzoomai@ee al so possi ble. For exanple, the lOms®rissosmbrated city
may be saved as can be seen fromthe ¥oll owi ng. Private Sub
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As can be seen, in one or more embodiments, these and similar comparisons will highlight the

differences between the chilled water plant currently and the chilled water plant after one or
more upgrades. This allows plant operators to quickly identify advantages (and disadvantages)
to implementing the upgrades. »

25 [0119] A summary of the results may also be provided. The Annual Comparisons Data Sheet
of Figure 4M illustrates one such summary. As can be seen, an annualized summary may
contain data organized monthly (or by other periods of time). The variety of information
resulting from an analysis can be seen in the table headings of Figure 4M. The data may be
organized for the chilled water plant in its non-upgraded state and for the chilled water plant

30  after one or more upgrades. In Figure 4M for example, the data has been grouped according to
the chilled water plant “As Built” and the chilled water plant when running under one or more
upgrades referred to as “Demand Flow.”

[0120] The annualized sumrﬂary may also provide an overall comparison for the year (or other

period). For example, as shown at the bottom of Figure 4M, base line or non-upgraded data for



10 may result in an error prior to continuing with one or nore operations.
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val ues for_EVAP SUPPLY 15 (Evaporator Sup Terrperature) and EVAP RETURN

( Evapolat oFndidvu e Heargse Ryp dirag, gt bee%f&?fe‘g 9§ Teprasent s runing Aor an eqtyamOpEh TA

may be calghllahedan by LReELO Y 3r RuRPLEN RufFYARe RldyRleYentdrbd thGohesul t
is not greater than zero, the EVAP DELTA field may be |eft blank. [0148]

EVAP GPM Torpod meaporiatiey mamer.pbe usponged mayaddapos celgplate sl mntime.v 1 addgiopgt - pp
20 GPM anq g)_fltg-rﬁg§ted ROy 1rpmérﬁbodm§1t§< Ql{enﬂtéLnamE PedttM ém&k‘ viRP ?eﬁWntQFg tH@ed

to calculate EVAP GPM TON. If this division results in"an error, the

GPM TON f i rehigimerfy thrempithn |Eor ¢empdy ey mEL qer(ttopeles of hoyss p%lx)tmmy onen
cal cul tec[:sgngtlgtﬁeip%fca\@ RETURN ( Condenser Return Tenperature) and COND
SUPPLY ( Condenser Supply Tenperature) values for a chiller. For exanple
COND DELTAOhﬁ& Afeer wymbmdedlebf}djmstmerﬁsnmm bee@ONBIRETURN analEGND(USURRE Ythe

Again, if i n tear a

left bl ankdj‘ﬁ?f ayéﬁ%ﬁ@&ﬁé‘%n%%ﬁ@h* ?)i?x%%‘ QEH@B ol fleTte 08

Wi t h val uératyaerLey\PaG@GPbuaerdorGhe Tibe ®. pdeform exawpdnalysis h@hé msniud e tAnAlyGH

Tons may be U ed ta calcula IVITO\I If this division results in
e TR Bl 5 S8 Prai oPoroe

an error, ae CHi I l er may be left blank. [0151]
Aver ags V‘é[t)lﬁ]llb atiid Geilidnngepl GRET noAppitiasc djusmyehe agalesitedt gd rasiltwelf] the such
as shown in the Wet Bul b Dat a Aver a eWét Bul b .f.or nt hly. or

ot her _por DAY R b CE 8 6 dab Lea bp A RSB S 55iof B PDn ey Nt
city and Heali@vidg 0 relansinxRentddimeWt. 20 gdreti]l hOBSARE Thd Is2) kP4 dhethror, or

other personnel may utilize the analysis results to decide whether or not to implement one or
more plant upgrades. Because the qualification system provides the analysis results quickly

30 (and thus inexpensively), the plant operator may have one or more analysis performed in
making his or her decision. Moreover, the user of the representative log data helps ensure that

_ the analysis is accurate. In addition, it is contemplated that, if the plant operator is interested in
one or more upgrades, additional analysis of higher accuracy may be performed, such as by

inputting additional representative log data (or even all the log data). This may confirm the



36 corresponding fields. For exanple, the qualification system my have a
| ist, database, or other record of preset wet bulb information for selected
ci ti es/ stwbesi/dim3ene enbodi ment, this informati on nay ipotlusda@odoibdul b
information (DB), nean coincident dry3obulb tenperatures (MCDB), wet bulb
information (WB), nean coincident wet bulb tenperatures (MOWB), and 5nean
dai |y temerabdf & alROEGs CYRIY £y D5 (kY wARdeOhieh aRftid: 05ktatOns Bedd8én, or

| ocation basis(e.g., per city or per state). The value of an Average Wt
Bul b fiel dotay then be cal cul ated and set by the fornmula (MCWB - MDT) / 2,
unl ess thi I 110 N, eht0 152] ] ch, may
be detern‘i[rq%a é?gg?’ ?lngett%gy@,&%gg({8%0??1%%&%\%\&&2%% ggocpﬁgdwg{ést %%hh}és
col | ect ed perfarnaing fiw amedly seino frahodil Ped rwede ri prand Wih new §h describeph cgitated above it will

required, it s n h ' : - _ ' ' j
prefer §b| ybeﬁlé1 d%%tto giglg% %8‘?%15%?5‘%%%8? %ﬁ%&%?‘#ﬁ%a%%@g%&agﬁ tgﬁy %16}81??11%) Hsgmh?

| ocat i on Beciaypsenenfedtihevanibaeprogramaing tanfgoages hind/oxdbardwired warirous pra@essorspns.
[0153] If the AP lue is. ess than.the predetermned caonstant for the
month (e. gc_o?t@%}_sn t Ef’gﬁg‘agte‘ylﬁt%euﬁﬁ?rﬁtgoﬁhag Val ue rérrgg?g%dejlm?%ﬁn 20 eéar%%nﬂsed
i n the Coahiyg chbaiptied Spphicash pidetised thtd binarg dammptibr (oexeatiber period). | F the

value is |l ess .than the constant the predeterm ned const ant . be, put
hto the A0 AER FUBAne: SRR f SParrgrnEHERTORL ™ P anor SPPE G Sp
HP andloSE e@l\'fulﬁBtYonhﬂT}Cﬂ):crﬁuﬂ c&taeﬁowsiﬁglmﬁtng v¢it|nes lendwéwtgshd‘vmvele&aha preiglar y
punp. Likew se, totals for CT Tons may be cal cul at e sunmm CT Tons
val ues. | foltfHesdions iy fare ag‘fa@aP@Festgﬂéﬁm?earsow?lﬁeAéo‘? eté%f)eﬁﬂ’inglﬁr}%?’“ﬂﬁ/‘gqm RP,
SP Total @Pdessily 2QEWew }E@g%efaissﬂcm&drmuh b&i0%€ inpgu® uhiBe blitpGOEHi8S POBEh.NGn SUM
O herwi se these fields my be left blank. [0155]. Averages for EVAP DELTA,
EVAP GPM TafitiomaNDY bEeTssen. bR soRpsidal Rigyesias URitE max e psirriatedhrith gne or
correspondjhg ay@lkmes for each chiller and dividing by the nunber of val ues.
If no error results, the cal cul ated average nmay be outputted in the

25cor r s pdAHA Id @nave megedgty progessinig apitamay Rewsedit setia dafp shest: tERPads warioys
section. [fUIaBls HOLAAT orPsih KGE iDLy to e FREMPMACPRLiEn $RES SRR BRY Dbe
cal cul ated by dividing a Gas Costs/Decatherm (Gas Costs per Decat herm

val ue by dnsyinrBathe Toltcatingiydevmadyiiee, exeputehwhen griyedhgrgesp eaderpe the depign skags

Dol | ar per k%gj! - 'ng%i DL elhH.cpe required to
enter a vafu %@g%gfﬁdg% lgg)?[%%%& tP%@%‘#]%g%er f‘age %EM ey' be cal cul ated
by multiplying a Maxi num PLV Tons value (i.e., the largest PLV Tons val ue
occurrjng Qve i 0 i sig@ ual period as shown on the
Annual %Oze a{eaﬁgﬁgerk%%ﬁ}r H§n§g§%’r@rg%ﬁg% orangg)r;rrpl e, the formula Max PLV
Tons * 400, wh@im KgCecilsAaRaemgest ant, may be used to calculate Air Side CFM
such as shown in the Air Side Data section.

/* Only update the header if the cell that was changed is either the plant name or date cell. */
Set KeyCells = Range("DesignName,DesignDate")
25 If Not Application.Intersect(KeyCells, Range(Target. Address)) _
Is Nothing Then
/* Update the left and right header of each sheet with the newly entered values. */
Dim LoopCount As Integer
For LoopCount = 1 To Application.Sheets.Count()
30 If Target. Address = "$B$2" Then
Application.Sheets(LoopCount).PageSetup.LeftHeader =
Range("DesignName").Value



WO 2011/ 011032PCT/ US2010/ 001416 37 [0158] Calculations relating to the
Recl aim Cal cul ati on Data Sheet will now be described with reference to

Fi gure 4Gvotha/Base Pl ant Load nay be retrieved from aneChas2&000ces or
provi ded by the user. For exanple, Ba¥e Plant Load nay be set to the
monthly (or other period) PLV Tons value fromthe Annualized Data Sheet.
Decat herns per Mnth mayrst hen bera'§ &aldapsat ed wi th the fopgd a Base Theqnt
Load * 12000 * Hours / 1000000 * Aﬁecl aim where 12000 and 1000000 are
constants and Hour sARPEcatipe ShagtsbletorGpumdlizesSetHaRighHéeadsli | 1er is in =
operation (which |sR5,l;%% BEREDaeH) VW s at which heat may be reclained). As
st ated above, the %Recl ai m val ue may be provided by. the user. [0159] The
Natural Gas Off set ¥emtay be cal culated by nmultiplying gas costs with
Decat herms 10 l%'ﬂ Month. The gas costs val ue may be obtained fromthe user
or el sewhere or exanple, the Gas Costs per Decatherm value fromthe
Desi gn DatBndSlwbet nay be used. Totals of the Hours, Decatherns per Month
and Natural Gas O fset $ may al so be sunmed and presented in correspondi ng
fields, such as shown in Figure 4C. [0160] Referring now to the Enpiri cal
Dat a Sheet[00f2] EingLor enct®jnpuotiats ody bé prepend agyelyobmstiseec &iecﬂjdttatcemibdnyox

summ ng the r es for erlo ti

shown for I%%?'Ct?qulﬂ ¢ Wlﬁg}/hv§b ﬁt@ges ﬁﬁ?a P@ﬁﬁﬁ%ahegﬁména th W BAET proichs’?E\edast?Jm of
chil'l ero K\Wrb&@sdngd uxﬁqmail bt @ssoeiard Witkee tb@bs box &Spdrfbﬁn\kmbuﬁ mooé opdistiohstiml
field, otherwise the field .be left blan Li kew se, the nt hl verage
may be calGiRPAFel g‘ﬁosmd? é’é‘@ﬁ%&f‘é’i Rhgnged. I\/B[E‘Fhfo}&ﬂ’/‘@‘r“ﬁgém?t{ogl ‘gu"f ese%{‘(?ﬁip

ot her per ldperaaénstthmnayaﬁ[&ﬂtﬁ&ﬂedcaIr@pb@te itOhs saktbeaRehaidedn i 19ﬁot§d1&1af\ﬂ)ﬂﬁtzh| y
Log Data Sheets will now be described. It is noted that_ Mnth 0

Sheet's wi IR W fpay aiso e gliemativelpsaverira deBns Bt tBE)é‘F%{tsl %H%t rggy

be descri heelehRd tiQubsbdnidage. [0162] Referring to Figures 4E-1 and 4E- 2,
and Add Log button, or the IrTke, may be provided. As described above, the

Add Lol button nmay be used to initiate a process by which a log entry 25may

be i nputtqqlvlaggtsgbts%emdBfokC@ﬁdng& system The following illustrates
exenpl ary operations which may be execut ed to add a | og. Sub NewlLog %

Last Row Ag™ IdagelBeeil nialekas Rhpped. A0 dearibegh ieregis| adribe cyxgensialup gf fhe
Det er mi ne ctogl%olbg,g_t*/r ow in the sheet that contains data. */
CityComboBox.Clear

20 CityComboBox.Value =""

/* Initialize variable and loop through each row on the wet bulb data sheet. If the current row’s

state column matches the state selected in StateComboBox, add the city to CityComboBox. */

25 Dim CityRow As Integer
For CityRow =5 To 757
If Application.Sheets("Wet Bulb Data").Range("A" & CityRow).Value =
StateComboBox.Value Then
CityComboBox.AddItem (Application.Sheets("WB Data").Range("B" &
30 CityRow).Value)
End If
Next
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Last RowCel | s. Range(" A:J"). Fi nd(Wat: ="*" After: =[ Al], SearchO der=x1ByRows,

Sear chDi reot20omi#082Pr evi ous) . Row /* Set the desti natrcorusc@ngelsi®© the
first cell after the last row that cairztai ns data, and the 5sel ection range
to the second colum in that row */ DestRange = "A" & LastRow + 1 Sel Range

= "B" & LastsRawnk chirrend vall@@f}’thte R& LYot dxd sto%%l Rl EhReke Waed BR file is
destl nation range assi gned above. 10 LogTenpl ateRows is a gl obal constant

t hat shouIC@Sb@a@d}f@@?I@d 4 the nunber of rows in the log tenplate is

changed. */ 85Ls5n" HOshe LEBRPY Ak ffue) = SFAREBMbOBox Valge (1 +
LogTenpl at eRows S§‘%est | r? =Act i veSheet . R%ngae( Dest Range) 15/ *

Sel ect the date ceII (BZ) of the |l og tenplate that was just pasted. This is
to aII M/hgg%ggate entry of the |log date. */ Range(Sel Range). Sel ect /*
Call the procedures to update the |og count and summary as explained in the
next sub- 20section. */ UpdateLongunt UpdateSunnary End Sub 25[0163] The

fol |l owi ng dur.e Rec y,, abov l\if" edur his
 nvoked oy OEE ki TRy okt Bl Erueleh L BABAE FY eactBhe B:

more operations. As discussed above, wet bulb mformatlon may be automatlcally provided for

a selected city, upon selection of the city. Other operations are also possible. For example, the

10 user’s selected city may be saved as can be seen from the following.
Private Sub CityComboBox_Change()

/* Set the value of cell El to the current value of the city combo box, for later retrieval on file
15 open. ¥/
Sheets("Design").Range("E1").Value = CityComboBox.Value

End Sub

20 [0134] As another example, the Replacement Chiller section may be filled with default or
initial values by one or more data processing units. For example, values from one of the
chillers (e.g. Chiller 1) in the Chillers section may be used to fill in corresponding values for a
new chiller in the Replacement Chiller section. The user may subsequently change these
values to correspond with values for a proposed replacement chiller.

25  [0135] As stated above, data processing units may also perform one or more operations to
calculate various values related to a chilled water plant’s operation. The following provides
various exemplary calculations that may be performed. These examples have been provided
with reference to the fields of the Design Data Sheet of Figure 4B, though it will be understood
that the operations/calculations may be associated with various data sheets. It will also be

30  understood that though described as utilizing data from particular fields, the data processing
units may utilize the data from a variety of fields during execution.

[0136] For example, to calculate CH KW (Chiller Kilowatts), values or data from the Chiller
Voltage, CH RLA (Chiller RLA), and/or CH PF (Chiller Power Factor) fields. In one



Dim Last Row As Long 30 /* Determne the last row in the sheet that contains
data. */ LastRowCells.Range("A:J").Find(Wat:="*" 6 After:=[Al],

Sear chOr dwo=2RIBYRB2s, Sear chDi recti on: =x1Previ ous) . Row P@DUS2010/001416

2011/ 011032PCT/ US2010/ 001416 39 /* Cal3cul ate the nunber of | ogs on the
sheet using the nunber of rows and the nunber of rows in a tenplate. Insert

this resuldmidifen® thd-Rhula ek €1.78 r*dmﬁmngcm@ /Mauberhedd 1170G8d 9000 1€
sheet. */ Range("G 1 ").Fornula = (LastRow - o ogTean ateRows 5 End Sub
u

[0164] Th ecofléfﬁllté)\mqyd’epﬁﬂhé@oh!raedaﬁaal}m%s@&Pllné@ CB Gt cedur e, whi ch
is i nVOkec’[OlechH %Nﬁg)ﬂ! Q@hfﬁgld Klrlgg'atl?é'lbéro'ﬁon) 309 kg A 6§%Hi@ﬁ%béﬁ)us£¥§%e A

Last Row As Lo Dim LogCount, Total Logs Integer Dm Rangesgo To
String 157dalCDéltteérGhlh@ Iiweanri asutserrswplnerd GHh é‘ogﬁ@érel or fans)c &art eyamplel Shaler

Sear ondr act R0 Bl FooR R YSRimae G R BGns B ey pe sppi g
nunmber of \}eu@sthanthb Heisdredstes ndy reaﬂ)t'l‘mtaaletrogsFo: ekample R Whilleq Kilowatts is greater
CoaTerpL o 15 g U PO B R LAATERG M T o VBRGS0
may be calculated. Othermse, no action may be performed and/or the CH KW/TON field for a
chiller may be blank. As can be seen, data processing units may first check if a calculation
10  may result in an error prior to continuing with one or more operations. This check may be
specific or may be a broad check, such as to check for an exception upon executing an
operation. If an error results or is detected, it is contemplated that the output may be set to a
zero or null value, or blank.
[0138] PP LOAD FACTOR (Primary Pump Load Factor) may be calculated with data from
15 the PP GPM (Primary Pump Gallons per Minute), PP TDH (Primary Pump Total Design
Head), and/or PP HP (Primary Pump Horsepower) fields. For examble, the formula PP GPM *
PPTDH * 3960 / PP HP, where 3960 is a constant, may be used to calculate PP LOAD
FACTOR. The PP LOAD FACTOR may be limited in one or more embodiments. For
example, if the calculated PP LOAD FACTOR is less than 0.9, the PP LOAD FACTOR field
20 may be configured to contain the calculated value. If the field is equal to or greater that 0.9,
the field may be set to a default 0.9. It is noted that though 0.9 is a typical default value, other
default values may be used. It is also noted that various constants may be used herein, and that
the results of calculations herein may be limited to various values.
[0139] CWP LOAD FACTOR (Condenser Water Pump Load Factor) may be calculated by
25  using data from CWP GPM (condenser water pump gallons per minute) CWP TDH (condenser
pump total design head), and/or CWP HP (condenser water pump horsepower) values. For
example, the formula CWP GPM * CWP TDH * 3960 / CWP HP, where 3960 is a constant,
may be used to calculate CWP LOAD FACTOR. In one or more embodiments, if the
calculation results in a value less than 0.9, the CWP LOAD FACTOR field may be set to the
30  calculated value. Otherwise, the field may be set to 0.9 to limit the CWP LOAD FACTOR to a
maximum of 0.9.
[0140] Data processing units may also be used to validate selections of values presented to the
user. For example, when the user selects a state, only cities in that state are presented in the

City combo box. Likewise, the Refrigerant and Calculation Method field for the chillers may



Total Logs = 30 25End If /* If there is at |least one log, wite the formnul as
for the data summary. */ If Total Logs > 0 Then 30 7* Set plant KWiniti al
cell | ocavoans/(1#s2Bui lt, Demand Fl ow, DF & Repl acenent pCmiusk@n)oi1414¢
Ranges(0) = "B101" Ranges(1) = "B110"34Ranges(2) = "Bl116" WO
2011/011032PCT/U82010/001416 40 /* Chiller KWinitial cell |ocations (As

Bui | t, r\‘/Qll&:thé?iWo e%r&olﬁgglvﬁﬁ ergﬂ b#)ta @) be sélegt)@@gﬁ%(pa}tlcular Bffter such
Ranges(4) = "B104" uilt Tons initial cel

| ocati on. as /masedqfrge@esag by nggcturer datﬁ tagan tjz‘z/ﬁldenmerﬁmlleapr eBRT MpRHaRIshH S
(As Buil ta?%{%q n@nﬂ%ng thé r&ﬁ?&%?ﬁfe?%eem% o?%augélrlﬂﬂ%g):hlﬁer" F105" /* CW

GPMiniti | ocat’i ons */ Ranges(9) = "For"
15 Ranges( 1(»9414: MiR KOEW Flbwcmﬁnm\lm i§ihilied| Wetet IPuIlnpd%lemsy basaiulated, usipgriihd

Fl ow) . a}ﬂ‘%mmulﬁg@ %%@%@%PN_{ th ﬁW?lnbe%(I)lo(v d W %k&l@ndd@' ft'l@‘l

cell Iocatlon
noted that 0.7 is a typical minimum flow rate for chillers and is used as a default if the exact

specifications are not known at the time the CT was completed. In Figure 4B, the minimum
flow value is 0.8 as can be seen in the last row of the fields below the Min CHW Flow label.
The formula PP GPM * Minimum Flow Value may be used to determine Min CHW Flow for a

10  chiller. Min CW Flow (Minimum Condenser Water Pump Flow) may be calculated using the
provided CWP GPM and the minimum flow value (such as previously described). In Figure
4B, the minimum flow value for the Min CW Flow calculation is 0.8 as can be seen from the
last row of the fields below the Min CW Flow label. The formula CWP GPM * Minimum
Flow Value may be used to determine Min CW Flow for a chiller.

15 [0142] Totals for CH Tons, CH RLA, CH KW, PP HP, PP GPM, CWP HP, CWP GPM may
be calculated by summing these values for each chiller. For example, Total CH Tons may be
calculated in the example of Figure 4B by summing the CH Tons values for Chillers 1-4. In
one or more embodiments, if the sum of the field values is greater than 0 the sum may be
presented in a total or sum field, otherwise the field may be blank.

20 [0143] Averages may also be calculated for values in various output and input fields. For
example, as shown, averages for CH KW/TON, EVAP SUPPLY (Evapérator Supply
Temperature), EVAP RETURN (Evaporator Return Temperature)) COND SUPPLY
(Condenser Supply Temperature), and/or COND RETURN (Condenser Return Temperatﬁre)
may be calculated.

25 [0144] Other calculations may be performed on the chiller data as well. For example, a line of
best fit for a CH KW/TON profile may be calculated using the chiller data in the CH KW and
CH Tons fields. Various values resulting from this calculation may be presented. For
example, though not shown, the first value from the array containing the line-equation may be
presented, such as via an output field. Alternatively or in addition, the second and/or third

30  value from the array that describes the equation of the line of best fit may be presented. As
will be described furthef below, these values may be used in conjunction with chiller
production tons data, such as found on the Log Data sheets, for further calculations. Of course,

additional values from the array may be presented and used as well.



/* CWDelta initial cell location. */ 25Ranges(14) = "J92" /* CW5 initial
cell location. */ Ranges(15) = "F92" 301* CAR initial cell location. */
Ranges( 16020112032/ * CHVVS initial cell location. */ Raogasgdidporié D92"
WO 2011/ 011032PCT/ US2010/ 001416 41 /*35CHVWWR initial cell location. */
Ranges(18) = "E92" 51* Performthe foll ow ng operation starting wth the

first |og A@%]@‘Prﬁéﬂsq:m@ﬂ( (S&%n&ﬁhﬁqﬂ?\?moaa Fadtét) ma9@eQdRllated bviftPa JigdiRk Logs
-1 /* Add the correspondi ng Pl ant for the current log to the Iist of
cel | s t hatoryiid Samsdoinmdd usgd ip Pﬁ LOAD BT eanddr WRILL AR FASCTOR epletdations, bag
Built, De il Graghisk! AGEY Pun

Ranges( 0) @ggﬂgﬁgg&é@% %W&ﬁ%gh&yﬁgﬁ+ (_L(’)S‘il)'e]%lli g:tgic%ows £ urfgggo}l?nﬁ Sld
Ranges(1) SP REn@es(ntjry&Pump HR)"fgr the dor@spondingpremasy apepReasdensdr og@eupmp

15Ranges( 2)., = met & "B 165 1009 T8yER! * nt )
| * Add%tshe\)alcug?'rpggg%%%%%g%éhifowg‘lra %/\f’?g/r} t%% curre%gel/gégleto’t %e“llr?g@)%fg
cel | s t hatconsthdt, iney baosedde dalcwlate5P B0 APAYECTOR nTiheacalchvtsl vaduednmebé bmited

Built,  DenandFL oW as 3 rkinfin S RLESPOB o ARGl e BYEHRBIACTER field may
be set to 0.9, if the calculated value is greater than 0.9.
© [0146] Cooling Tower Tons, such as shown in the Cooling Tower section, may be calculated
10 by using CH Tons and multiplying by a constant, such as 1.25.
[0147] The Chiller Efficiency section may be prepared by filling in the chiller names, such as
provided by the user in the Chillers section. For example, the chiller names entered in the
Chillers section may be duplicated for the Chiller Efficiency section, such as shown in Figure
4B. EVAP DELTA (Evaporator Delta) may be calculated with values for EVAP SUPPLY
15  (Evaporator Supply Temperature) and EVAP RETURN (Evaporator Return Temperature) for
each chiller. For example, EVAP DELTA may be calculated with the formula EVAP
RETURN — EVAP SUPPLY. If the result is not greater than zero, the EVAP DELTA field
may be left blank.
[0148] EVAP GPM/TON (Evaporator GPM per TON) may be calculated with values for PP
20 GPM and CH Tons. For example, the formula PP GPM / CH Tons may be used to calculate
EVAP GPM/TON. If this division results in an error, the EVAP GPM/TON field may be
blank.
[0149] COND DELTA (Condenser Delta) may be calculated with the COND RETURN
(Condenser Return Temperature) and COND SUPPLY (Condenser Supply Temperature)
25 values for a chiller. For example COND DELTA may be calculated by the formula COND
RETURN — COND SUPPLY. Again, if the result is not greater than zero the COND DELTA
field may be left blank.
[0150] COND GPM/TON (Condenser GPM per Ton) may be calculated with values from
CWP GPM and CH Tons. For example, the formula CWP / CH Tons may be used to calculate
30  COND GPM/TON. If this division results in an error, the COND GPM/TON field for the
chiller may be left blank.
[0151] Average Wet Bulb and Cooling Tower Approach may be calculated as well, such as
shown in the Wet Bulb Data section. Average Wet Bulb for monthly or other periods may be

calculated based on the user-supplied input in the city and state drop down boxes and



25 LogCount) LogCount) LogCount) Ranges(3) = Ranges(3) & "," & "B" & 95 +
(LogTenpl at eRows * Ranges(4) = Ranges(4) & "," & "B" & 104 +
(LogTenplwabeRova 1032 Ranges(5) = Ranges(5) & "," & "B" & PL3/U82010/001416
(LogTenpl ateRows * /* Add the corresyondi ng Tons for the current log to
the list of cells that wll be I ncluded in the average fornmula. */

30Ranges( &hrres Bﬁfﬂg%ﬁélég Bor exam "@§ ifRdtioh s@h@ﬁmaﬁéglﬁ@t\"@ambalsé)g)%ﬂl@n
WO 2011/ 011032PCT/ US2010/ 00141 nges (7) = Ranges(7) &' "F' & 96 +

(LogTenp! dewrbwE prespgawg@@elg)m@rmtp@eg(gs)elegged mtwg[stapas gnmos. qmbodlment this
(LogTenpl g@t%ﬁgz\ﬂﬁm mé m’@ﬁq hgﬁbtﬁg ﬁf@ﬁ&a‘?f&ﬁ'(ﬁ@t) r?é%aq: Muﬁc@(fen{ g&ntgﬂglie%ﬂ})terdnﬂgs to

the |ist cells t _ be included in aver age f his is
done f or KMGDRs “Bubwlb lla”ndn@@nﬁMtB)Fm@w eaieqidape et bylb femppeaniey (MCRABIgend 9) &

D08 ety (ARTENG LSRRI o AAERND by AREARARE L0 FerTOAAES GA)
(e.g., per city or per state). The value of an Average Wet Bulb field may then be calculated
and set by the formula (MCWB — MDT) / 2, unless this calculation causes an error.

[0152] Cooling Tower Approach may be determined according to CT APP (Cooling Tower

Approach) data, such as collected via or found on the Annualized Data sheet. Though not

10  required, it is noted that in the case of July and August this value is preferably be set by the

user according to the chilled water plant’s location because of the wide variation for this data
in various locations.

[0153] If the CT APP value is less than the predetermined constant for the month (e.g., 2 in

this case) then the CT APP value may be rounded and used in the Cooling Tower Approach

15 field for a month (or other period). IF the value is not less than the constant the predetermined

constant may be put into the Cooling Tower Approach field for the month.

[0154] Totals for SP HP and SP GPM may be calculated by summing these values for each
secondary pump. Likewise, totals for CT Tons may be calculated by summing CT Tons
values. If these sums are greater than zero the corresponding SP Total HP, SP Total GPM, CT

20  Total Tons fields may be set to their corresponding sum. Otherwise these fields may be left

blank.

[0155] Averages for EVAP DELTA, EVAP GPM/TON, COND DELTA, COND GPM/TON
may be calculated by summing corresponding values for each chiller and dividing by the
number of values. If no error results, the calculated average may be outputted in the

25 corresponding Average field, such as shown in the Chiller Efficiency section.

[0156] Dollar per KWH, as shown in the Energy Costs section may be calculated by dividing a
Gas Costs/Decatherm (Gas Costs per Decatherm) value by an Annual Total KWH value. If
these fields are empty, and thus Dollar per KWH cannot be determined, the user may enter or
be required to enter a value for Dollar per KWH.

30 [0157] Air Side CFM may be calculated by multiplying a Maximum PLV Tons value (i.e., the

largest PLV Tons value occurring over a period of time, such as an annual period as shown on
the Annualized Data sheet) with a constant. For example, the formula Max PLV Tons * 400,
where 400 is a constant, may be used to calculate Air Side CFM, such as shown in the Air Side

Data section.



/* Add the corresponding CTF KWfor the current log to the list of cells

that will be included in the average fornmula. This is done for both As
Bui It anowDenmamdi®Bkow averages. */ 15Ranges(' 1) = RangesfAkpoi&odis4ic & "B" &
98 + (LogTenpl ateRows * LogCount) Ramjes(12) = Ranges(12) & "," & "B" & 107

+ (LogTerrpI ateRows * LogCount) 20/* Add the corresponding CHWDelta for the

current | q@;1489 dalRiakibsd reRling &) the R%Hﬁffm Bhibhlattd DAts Shske dill Aow Be de¢abeid®ith
formula. */ Ranges 13) = Ranges(lS V&I & 92 + f‘S(I?_o gTenpl at eRows *

LogCount ) I‘Q@fe“CfAd‘d i d6rr & B dHET FipnORORRIRaY b retfified iR campthen souree Phe

list of celdidaddg} mi &skr b?ox‘ Bednyie Bds pidie L@X@Bﬁg%efééf%lhﬁ mbhthPoRISHe14) =
Ranges(14) & ¢ & "J" + (LogTenpl at eRows * gﬁ@unt) 30/ * Add t he

cor r espondiengd) A Toms \tall*r@ ffﬂ!il’rl Ff@n"emlluélgzeﬂ @atahi?ePfr QCC erges| fes Moy may then pe

i ncl uded i f * g 0
92 + (Esogfg“&l getdgyg{mggﬁom e %la’{tv\%%;o?? 1% SRuBINRBI siheciimundse &

Add t he cadr20edpohdDeHOCAR tmstantseandmicptgmarel tbg numbehef houss thef thee¢hilertipan
will be i no(f)lerl‘a!l 1(6)"1(1j (v!/hlcﬁ ilg(?heah\{l%{b%ggf ﬁo(?l;sng\! Iv@uch l{eat may be reclaimed). As stated above, the

%1Reclaim value may be provided by the user.
[0159] The Natural Gas Offset $ may be calculated by multiplying gas costs with Decatherms

10  per Month. The gas costs value may be obtained from the user or elsewhere. For example, the
Gas Costs per Decatherm value from the Design Data Sheet may be used. Totals of the Hours,
Decatherms per Month and Natural Gas Offset § may also be summed and presented in
corresponding fields, such as shown in Figure 4C.

[0160] Referring now to the Empirical Data Sheet of Figure 4D, total chiller energy may be

15 calculated by summing the chiller KW values for each chiller for a period of time. As shown
for example, the values may be summed on a daily basis. If the sum of chiller KW is not equal
to zero, take the sum as the value for the Total field, otherwise the field may be left blank. /
Likewise, the monthly average may be calculated and presented in the Month Average field for
each day or other period of time.

20  [0161] Calculations and operations of the Monthly Log Data Sheets will now be described. It
is noted that Monthly Log Data Sheets will typically all use the same calculations or operations
as will be described in the following.

[0162] Referring to Figures 4E-1 and 4E-2, and Add Log button, or the like, may be provided.
As described above, the Add Log button may be used to initiate a process by which a log entry
25  may be inputted into the qualification system. The following illustrates exemplary operations

which may be executed to add a log.

Sub NewLog()
Dim LastRow As Long
30 Dim DestRange As String
Dim SelRange As String

/* Determine the last row in the sheet that contains data. */



Ranges(16) = Ranges(16) & "," & "G' & 92 + (LogTenpl ateRows * LogCount) /*
Add the corresponding CHWS for the current log to the list of cells that
will be iwolot#di03a t he average fornula. */ Ranges(17) ®CRalsges(Lid)6& "," &
"D' & 92 + (LogTenpl ateRows * LogCoumi8) /* Add the corresponding CHAR for
the current log to the list of cells that will be included in the average
fornula */ Rangaseds) = Ranges(18Misingdfy)Findtyiiaus ¢ LogTerplrakefions ~
LogCount) 15Next /* Insert the formnula F Pl'ant KW average into the

appr oprl atSeashPrdgr-raByRoyv s, tseafﬁ/BDlr@élﬁﬁrrdlpFﬁPVW)W DF & Repl acenent Chil | er

M) . */ Range("Ms") . Formul a = "=l F(NOT(| SERR( AVERAGE(" &
Ranges(0) & ")))," 20 & "AVERAGE(" & Ranges(O) &")," & Chr(34) & Chr(34) &
") " Range(’* Bt )heFdnsmatan:*angm B KT f)WEF@A@( rovg, tiRrrgei(ns )dag, "any ythe

:Avg:?é W?%@%&%&%ﬁ? ' n es% fl)o r ( 34) " iVE??AGE?ngz( RaNzg)esl(:(Z); méjcl :

")," & Chr(34) mstRhnge:%ﬂ)A'g&‘L)a‘StR@@#f Repeat above for chiller Chiller KW

and appropri at @é a% n&ow* Range(" N5") .Formul a =

" =] F( NOT( | SERR ?2\ ) & ")), "AVERAGE(" & Ranges(3) &
")," & Chr(34) & Chr(34')' & ")" Range("N6") Formula =

" _! .I.: ( NOT( %ﬁ@v@megtjff %;égl beei\w c{ tilg%r flgatloﬁv rz%%f(4351§%e§ag oevse( 4) &

"=l F( N@T( |I_$§1FRﬁﬂHEM( @olﬁ&ﬁ@ﬁ&ﬁﬁﬂla&hm)l)i))e adjusted if the number of rows in the log
template is changed. */ '
Sheets("Log Template").Range("A2:J" & (1 + LogTemplateRows)).Copy
Destination:=ActiveSheet. Range(DestRange)

15 /* Select the date cell (B2) of the log template that was just pasted. This is to allow immediate
entry of the log date. */
Range(SelRange).Select

/* Call the procedures to update the log count and summary as explained in the next sub-
20 section. */
UpdateLogCount
UpdateSummary
End Sub

25 [0163] The following procedure may be called by above the NewLog procedure, which is
invoked by clicking the Add Log button.

Sub UpdateLogCount()
Dim LastRow As Long
30
/* Determine the last row in the sheet that contains data. */
LastRow = Cells.Range("A:J").Find(What:="*", After:=[Al],

SearchOrder:=xIByRows, SearchDirection:=x1Previous).Row



"AVERAGE(! ? & Ranges(5) & ")," & Chr(34) & Chr(34) & ")" /* Insert the
formula for average Tons into cells 05 and 06. */ WO

2011/ 011080RGTI/WBB010/ 001416 44 Range( " 05, 06'PrTRS2OM0I081 416

"= F(NOT( | SERR( AVERAGE(" & Ranges(6) ® ")))," & "AVERAGE(" & Ranges(6) &
")," & Chr(34) & Chr(34) & ")" /* Insert the formula for average CHW GPM
into cel | gxRaicuhge tﬁé'huxhl)er%lﬁﬂ)gg)ﬁn(t@edﬁgﬂdlsﬁ W nunibef off3RGahd 2 nhmber sTubrs =

" =] F( NOT( | SERR( AVERACE(" & Ranges( ") ? " "AVERAGE(" & Rantlges (7). &
") " & Chrip 34‘5’“’&13@’11‘1(‘% this re;uvlt R&h@e(ﬂ$’6 dl;g} rRflicating the number of Togs on’the
"=l F( NOT( | RERRGAVERAGE(" & Ranges(8) & ))) " AVERAGE(" & Ranges(8) &

")," & Chr(34) & Chr(34) & ")" 10 /* Repeat above for CWGM */

Range(" Cb1) . ForRenged" @1 ") EpmioT (I ssHRR AVERASEEmplateRawges(9) & "))),

" AVERAGE( " rfgslg@nges(Q) & ")," & Chr(34) & Chr(34) &")"

Range("@Q6"). Formul a = "=I F( NOT(| SERR( AVERAGE(" & Ranges(10) & 15 "))), " &
"AVERAC;E(" & Ranges(lO) & ")," & Chr(34) & Chr(34) & ")" /* Repeat above

]:&O,r, AVERA ']'6{44 Tﬁg@&% %é%&fdﬁge%&)abe& IIE%E)E &@E?E&&gaﬁ)é%%h fg‘ mvoked B) )"
&

Range( " R6"JicKog thstl/’aididg:bluﬁ()m\lOT( | SERR( AVERAGE( "

10 Sub UpdateSummary()
Dim LastRow As Long
Dim LogCount, TotalLogs As Integer
Dim Ranges(0 To 23) As String

15 /* Determine the last row in the sheet that contains data. */
LastRow = Cells.Range("A:J").Find(What:="*", After:=[Al],

SearchOrder:=x1ByRows, SearchDirection:=x1Previous).Row

/* Calculate the number of logs on the sheet. */

20 TotalLogs = (LastRow - 1) / LogTemplateRows

/* Work-around for 30 argument limit on AVERAGE function. Limits average to 30 logs. */
If TotalLogs > 30 Then
TotalLogs = 30
25 End If

/* If there is at least one log, write the formulas for the data summary. */

If TotalLogs > O Then

30  /* Set plant KW initial cell locations (As Built, Demand Flow, DF & Replacement Chiller). */
Ranges(0) = "B101"
Ranges(1) ="B110"
Ranges(2) = "B116"



")))," & "AVERAGE(" & Ranges(12) & ")," & Chr(34) & Chr(34) & ")"
Ranges(11) & Ranges(12) & /* Repeat above for CT-LWDelta. */

Range(" NMO)20Harnmska = "=| F( NOT(| SERR( AVERAGE(" & Range®(TA)S2&0881416)))," &
"AVERAGE(" & Ranges(13) & ")," & Chr(®4) & Chr(34) & ")" /* Repeat above
for CWDelta. */ Range(" QL2"). Formul a = "=l F( NOT( | SERR( AVERAGE( "
& Ranges (J4kpfier KV inidkodl AVERAGE(As BuiDaRsTFw DF X Kepfac b TAllleh. €nr (34)
& ")" 30 /* Repeat above for Range("012"). Fornul a =

" =| F( NOT( | SERR( AVERR@rges(3%= r-‘é&ﬂaes(w) & ")))," & "AVERAGE(" & Ranges(15) &
")," & Chr(34) & Chk(agge);(&— "Bio4"WO 2011/ 011032PCT/ US2010/ 001416 45 /* .
Repeat above for Range("P12"). Fornula =

"= F( NOT( | SERR( AVERR@E'SG&—FQBAQ%S(%) & ")))," & "AVERACE(" & Ranges(16) &
"), " &'SChr(34) & Chr(34) & ")" 5 1* Repeat above for CHWS. */

Range('L12"). Formul a = "=l F(NOT(| SERR( AVERAGE(" & Ranges(17) & "))),"

" AVERAGE( "/*&sMQE@(S‘.ﬂ'ﬁl)ial&ell)lodati&l Chr(34) & Chr(34) & ")" /* Repeat above
for CHWR */ 10Rang?g"gg§@): ~Fepgul @ = " =1 F(NOT(| SERR( AVERAGE(" & Ranges(18)
& ")))," & "AVERAGE nges 18) &)" & Chr(34) & Chr(34) &")"

/* CHW GPM initial cell locations (As Built, Demand Flow). */
10 Ranges(7) = "F96"
Ranges(8) = "F105"

/* CW GPM initial cell locations (As Built, Demand Flow). */
Ranges(9) = "F97"
15 Ranges(10) = "F106"

/* CTF KW initial cell locations (As Built, Demand Flow). */
Ranges(11) = "B98"
Ranges(12) ="B107"

20
/* CHW Delta initial cell location. */
Ranges(13) = "192"
/¥ CW Delta initial cell location. */
25 Ranges(14) = "J92"

/* CWS initial cell location. */

Ranges(15) = "Fo2"

30 /* CWR initial cell location. */
Ranges(16) = "G92"

/* CHWS initial cell location. */
Ranges(17) = "D92"



Else 15/* If there are zero logs, the formulas for each average shoul d be

| eft blank. */ Range("Mb: T7").Fornmula = Range("L12: QL2"). Formula =

End | f 20wandi18ubo3p0165] The fol | ow ng exenpl ary oper at iPomaSc@y/obaiased to
remove a | og, such as when a Renove l4dg button, or the like is activated.
25 Sub RenpvelLog() Di m LogNunberStr As String Dim YesNo As Integer Dm
LogNunmberint As Integer Dim LogCount As Integer 30D mIsSel ection As

I nteger 1sSelection = 0 WD 2011/011032PCT/ US2010/ 001416 46 Enunliogs /*

Thi s funct/T 6AIWRdnfig¢ekigatgn fhe Remove Log button, so prepare FrniogSel ect
to be used for |og Rggg}g@% ~hpdrer than | og selection (discussed later). */
5FrnlogSel ect. Capti on = 'R)em)ve Logs" FrnLogSel ect. Label 1 .Caption =

"Sel ect the logs you wish to renmove." FrnlLogSel ect. CrdRenoveAl |l . Visible =
True Frorlog i Q@ﬁ%ﬁg 1 l & a5 i L QN *

Fr m_ogéel gc? QJE(F}%% ﬁé%)ﬁoli_fggs. I ﬁtlglé?%%ﬁé:‘ﬁ %h%ﬁsll %glgg%%%uﬂg%% 91{1% tl}e*laslgrloegpa/r ation
is conplete, so shoWertlugCoonyr t doflletallager 1 */ FrnlogSel ect. Show

/* Add the corresponding Plant KW for the current log to the list of cells that will be included
in the average formula. This is done for As Built, Demand Flow, and DF & Replacement

10  chiller averages. */
Ranges(0) = Ranges(0) & "," & "B" & 101 + (LogTemplateRows *

\ LogCount)
Ranges(1) = Ranges(1) & "," & "B" & 110 + (LogTemplateRows *
LogCount)
15 Ranges(2) = Ranges(2) & "," & "B" & 116 + (LogTemplateRows *
LogCount)

/* Add the corresponding Chiller KW for the current log to the list of cells that will be included
in the average formula. This is done for As Built, Demand Flow, and DF & Replacement

20 chiller averages. */

Ranges(3) = Ranges(3) & ", & "B" & 95 + (LogTemplateRows *

LogCount)
Ranges(4) = Ranges(4) & "," & "B" & 104 + (LogTemplateRows *
LogCount)
25 Ranges(5) = Ranges(5) & "," & "B" & 113 + (LogTemplateRows *
LogCount)

/* Add the corresponding Tons for the current log to the list of cells that will be included in the
average formula. */

30 Ranges(6) = Ranges(6) & "," & "D$" & 87 + (LogTemplateRows *
LogCount)

/* Add the corresponding CHW GPM for the current log to the list of cells that will be

included in the average formula. This is done for both As Built and Demand Flow averages. */



Dmthem As Long 15 /* Form has been closed, so scan each itemin the |ist
to determine if the user selected at |east one |log for renoval. */ For them

= 0 To Frwbagfaliemst. Li st BoxLogs. Li st Count - 1 If PCT/US2010/001416
Frm_LogSel ect . Li st BoxLogs. Sel ected(l1t€m = True Then 20l sSel ection = 1 End
I f Next /* There is at |east one |log selected for renoval. */ 25If

| sSel ection = 1 Then /* Ry ga —aR ag boxgaski RY9s he(uzet gtecRgQ,fl:rm
that they would like to re%veyt hegql?ggg(sgt hey sel ected. *5 b > YesNo
= MsgBox( Progfpent:" Are you sure you woul d like to renove sel ected 30l ogs?" &

vbNewLi ne & "All data i nRg%s(gpgsngg @L del (@tn@d -& 10BUL YONTRPRYEIN. *

Titl e: ="Renove Logs?") e user |rrred | og renoval , proceeed. */ If
YesNo = vm%g§0WMEn WD 2011/ 011032PCT/ US2010/ 001416 47 Mem =

Frm_LogSel ect . Li st BoxLogs. ListCount - 1 /* Check each itemin the list box
starting at the end to determne if the user selected it for renoval or
not. */ Do*Widltiee ¢drtespondimg@W GPM for the current log to the list of cells that will be included

in the average formula. This is done for both As Built and Demand Flow averages. */
Ranges(9) = Ranges(9) & "," & "F" & 97 + (LogTemplateRows *
LogCount)
10 ’ Ranges(10) = Ranges(10) & "," & "F" & 106 + (LogTemplateRows *
LogCount)

/* Add the corresponding CTF KW for the current log to the list of cells that will be included
in the average formula. This is done for both As Built and Demand Flow averages. */
15 Ranges(11) = Ranges(11) & "," & "B" & 98 + (LogTemplateRows *
LogCount)
Ranges(12) = Ranges(12) & "," & "B" & 107 + (LogTemplateRows *
LogCount)

20 /* Add the corresponding CHW Delta for the current log to the list of cells that will be
included in the average formula. */ |
Ranges(13) = Ranges(13) & "," & "I" & 92 + (LogTemplateRows *
LogCount)

25 /* Add the corresponding CW Delta for the current log to the list of cells that will be included
in the average formula. */
Ranges(14) = Ranges(14) & "," & "J" & 92 + (LogTemplateRows *
LogCount)

30 /* Add the corresponding CWS for the current log to the list of cells that will be included in the
average formula. */
Ranges(15) = Ranges(15) & "," & "F" & 92 + (LogTemplateRows *

LogCount)



5/* Current itemis selected. */ If
FrmLogSel ect . Li st BoxLogs. Sel ected(l1tem) = True Then Di m Del Range As Stri ng

| o/ *Set twe 0ni/tii@k cell in the deletion range by usi ngpPChasaunbers1e©f | og
tenplate rows and the item nunber in 43he |ist box. */ DelRange = "A" & 2 +
LogTenpl ateRows * |Iltem/* Set the final cell in the deletion range. */

15Del Rangex A daah&faatepsading C\W R fot ﬂ(eL&@rI@trma%; 2 2RQWB of ceflk ki@ Mitt bd Jncluded i *
Perform del eti on of t%e range set above. */ Range(Del Range). Del ete

(x1Shi f t Ughe praze 9wl Has been del eted fromthe |ogs sheet, so clear its

sel ected status in the |Rslee@%) ="Ranges(16) & ", & "G" & 92 + (LogTemplateRows *
FrnLogSeIect.LlstBoxLogs.Séﬁected(lI%en) = False End If them=them- 1

25Loop End-ogfomuy |f /* Call the procedures to update |og count and sunmary
cell farmulas (explained previously). 30*/ Updat eLogCount Updat eSunmary

End Sub
/* Add the corresponding CHWS for the current log to the list of cells that will be included in

the average formula. */
Ranges(17) = Ranges(17) & "," & "D" & 92 + (LogTemplateRows *
LogCount) !
10
/* Add the corresponding CHWR for the current log to the list of cells that will be included in
the average formula. */
Ranges(18) = Ranges(18) & "," & "E" & 92 + (LogTemplateRows *
LogCount)
15 Next

/* Insert the formula for Plant KW average into the appropriate cells (As Built: MS, Demand
Flow: M6, DF & Replacement Chiller: M7). */
Range("M5").Formula = "=IF(NOT(ISERR(AVERAGE(" & Ranges(0) & "))),"
20 & "AVERAGE(" & Ranges(0) & ")," & Chr(34) & Chr(34) & ")"
Range("M6").Formula = "=IF(NOT(ISERR(AVERAGE(" & Ranges(1) & "))),"
& "AVERAGE(" & Ranges(1) & ")," & Chr(34) & Chr(34) & ")"
Range("M7").Formula = "=[F(NOT(ISERR(AVERAGE(" & Ranges(2) & "))),"
& "AVERAGE(" & Ranges(2) & ")," & Chr(34) & Chr(34) & ")"
25 ,
/* Repeat above for chiller Chiller KW and appropnate cell locations. */
Range("N5").Formula = "=[F(NOT(ISERR(AVERAGE(" & Ranges(3) & "))),"
& "AVERAGE(" & Ranges(3) & ")," & Chr(34) & Chr(34) & ")"
Range("N6").Formula = "=IF(NOT(ISERR(AVERAGE(" & Ranges(4) & "))),"
30 & "AVERAGE(" & Ranges(4) & "),"” & Chr(34) & Chr(34) & ")"
Range("N7").Formula = "=IF(NOT(ISERR(AVERAGE(" & Ranges(5) & "))),"
& "AVERAGE(" & Ranges(5) & ")," & Chr(34) & Chr(34) & ")"

/* Insert the formula for average Tons into cells OS5 and O6. */



WO 2011/ 011032PCT/ US2010/ 001416 48 [0166] The foll owm ng procedure may be
called fromthe RenoveLog procedure such as to populate the list box on
Fr mLogSelwot2o118ulo3Enuntogs() 5Dim TenpStr As String /* Perasmmweotshe | ast
row in the sheet that contains data. 44/

Last RowCel | s. Range("A:J"). Find(Wat:="*" After:=[ Al],

Sear chOr der —x1ByRomnge$®5©bE)lpfoﬁﬁﬁlhw\"axé%ﬁgsmézxm&;ﬁff % RetRL@
nunber of on the sheet. */ To %@é(% ast Row - LogTenp ateRovvs

/* O ear al)n)) eNEERASE(né dirnees(@®réent| § NSAHEH) &) box of FrmLogSel ect
in preparation for 15inserting the current list of itens. */

FrmLogSel ect . Li st BoxLogs. C ear For LogCount = 1 To Total Logs /* Add | og
nunber to /F ﬂ@prttj}@g(fopp@lmf@mve@gp,@ﬂy GIgd inte fcells PS5 (As Built) and P6 (Demand Flow).
FrnlogSel egt . Li st BoxLogs. Addl tem Range("J" & 2 + ((LogCount - 1)

LogTenpl at eRows) ). Text /* Add date to list box itemfor current |log. */
25Fr mLogSel ect . Li st B@R&GO'Q’SS")I_H@@IMQGdﬁﬁﬁOT(IS.ER&()A\EEIRaGQé'(&BCan&eSW)*& “m,"

((LogCountg =, gLesnl ) swhuilt plant KWto |ist
box itemo cﬁ%ﬁ}{é\q@ LR, 9§ \A\g %&h&%@%& lﬁgﬂ%gz gnyt hing after it, if
appl i cabl e. *| Range("P6") Formula = "=[F(NOT(ISERR(AVERAGE(" & Ranges(8) & "))),"

& "AVERAGE(" & Ranges(8) & ")," & Chr(34) & Chr(34) & ")"

/* Repeat above for CW GPM. */
Range("Q5").Formula = "=I[F(NOT(ISERR(AVERAGE(" & Ranges(9) & "))),"
& "AVERAGE(" & Ranges(9) & ")," & Chr(34) & Chr(34) & ")"
Range("Q6").Formula = "=IF(NOT(ISERR(AVERAGE(" & Ranges(10) &
15 ")), & "AVERAGE(" & Ranges(10) & ")," & Chr(34) & Chr(34) & ")"

/* Repeat above for CTF KW. */

Range("R5").Formula = "=IF(NOT(ISERR(AVERAGE(" & Ranges(l11) &
")))," & "AVERAGE(" & Ranges(11) & ")," & Chr(34) & Chr(34) & ")"
20 - Range("R6").Formula = "=IF(NOT(ISERR(AVERAGE(" & Ranges(12) &

"))," & "AVERAGE(" & Ranges(12) & ")," & Chr(34) & Chr(34) & ")"

/* Repeat above for CHW Delta. */
Range("N12").Formula = "=I[F(NOT(ISERR(AVERAGE(" & Ranges(13) &
25 "))," & "AVERAGE(" & Ranges(13) & ")," & Chr(34) & Chr(34) & ")"

/* Repeat above for CW Delta. */
Range("Q12").Formula = "=[F(NOT(ISERR(AVERAGE(" & Ranges(14) &
"N)," & "AVERAGE(" & Ranges(14) & ")," & Chr(34) & Chr(34) & ")"

/* Repeat above for CWS. */
Range("O12").Formula = "=IF(NOT(ISERR(AVERAGE(" & Ranges(15) &
N)," & "AVERAGE(" & Ranges(15) & ")," & Chr(34) & Chr(34) & ")"



30TenmpStr = Range("B" & 101 + ((LogCount - 1) * LogTenpl ateRows)). Text If
InStr(TenmpStr, ".") Then TenpStr = Left(TenpStr, InStr(TenmpStr, ".") - 1)
WO 2011/ OX0Q8ARATIRS2010/ 001416 49 FrmmLogSel ect . Li st BoxpagaiskeisigisogCount -
1, 2) = TempStr /* Add dermand fl ow pl#nt KWto |ist box item of current

| og, renoving the decimal and anything after it, if applicable. */ 5TenpStr

= Range("B&Rgbgag.Qoote@((rI@gﬁptynt - 1) * LogTenpl ateRows)). Text |f
InStr(TenpStr, ".") Then TempStr = Le TenpStr, InStr(Tenp
(

ft Str, ".") -1
End I f FrmlogSel ect Renesf BdxDdgsmele st (‘G rﬂSERRi{\V@)RA—Gﬁfén%S{{?ngfﬁfl\é&t& E)nd

Sub [ 01671t of 5 PORAGED! 26HedIR s USELhIDY HERENME tyed o jump” to a
particul ar”log in one or nore enbodi nents. The followng illustrate

exenpl ary operations that may be perfornmed as a 15result of activating a

Goto Lag bu Le k1 HWkes, to access or present a particular |og as may
be sel cegct gdgy\%g&ttﬂ%vas%r. \ggb Got oLog() Di m LogNunber Str As String
Range("L12").Formula = "=IF(NOT(ISERR(AVERAGE(" & Ranges(17) &

"))," & "AVERAGE(" & Ranges(17) & ")," & Chr(34) & Chr(34) & ")"

/* Repeat above for CHWR. */
10 Range("M12").Formula = "=[F(INOT(ISERR(AVERAGE(" & Ranges(18) &
"M)," & "AVERAGE(" & Ranges(18) & ")," & Chr(34) & Chr(34) & ")"

Else

15 /* If there are zero logs, the formulas for each average should be left blank. */
Range("M5:T7").Formula = ""
Rahge(”le:Ql2")_F0rrnula ]

End If
20 End Sub

[0165] The following exemplary operations may be used to remove a log, such as when a

Remove Log button, or the like is activated.

25  Sub RemoveLog()
Dim LogNumberStr As String
Dim YesNo As Integer
Dim LogNumberint As Integer
Dim LogCount As Integer

30 Dim IsSelection As Integer

IsSelection =0

/* Call procedure to populate list box on FrmLogSelect with an entry for each log, such as

explained in next sub-sectton. */



20D m LogNunberInt As Integer Dim LogCount As Integer /*Call procedure to
popul ate list box on FrmiogSelect with an entry for each | og, as descri bed
above. */w@RBEnumusgs /* This function was i nvoked by thecEatseoibogi4at t on,

so prepare FrnLogSel ect to be used fot single | og selection, rather than

| og renmoval . */ FrmlogSel ect. Caption = "Go To Log"

30Fr mLogSel ect .Haahebhs Caption = "Double-click the Iog you wish to select.”
Frm_LogSel ect. CrdRenoveAl | . Vi si bl e = Fal se

Frm_LogSel ect. Li st BoxLogs. ListStyle = fnlListStylePlain /* Only all ow

sel ecti on /QfTh?s_ ﬁh&ﬁ)lngvés(?xgvokéd by M@Igegr;o:% Q%%Eg@(?nc% bﬁ?%@n@lﬂ % be used
FrmLogSel ect . Li st BoxLogs. MultiSel ect = f Iti Sel ectSingle 7* Formis

prepar ed; fehlowrémovab rather thandpg sel¢ctipp (digrgssedl bagar). Show 5 /* | f the user
doubl e-cl i cked Fﬁ"m%ﬁ ﬁé&ﬁbﬁﬁfolx‘u;%%“@wg"' of that log. Gtherw se skip this

section and do no rnmLogSel ect. Li st BoxLogs. Val ue <> "" Then
10D m Sel Range FanL&gSelargLabell.Caption = "Ssgq:tm@gs you"\Bsh & 2meve."

(FritogSel ect . i g} BoxkO08 mdREMSAABVRIB 24RROWS)
FrmLogSelect.ListBoxLogs.ListStyle = fmListStyleOption
FrmLogSelect.ListBoxLogs.MultiSelect = fmMultiSelectMulti

10
/* Preparation is complete, so show the form to the user. */

FrmLogSelect.Show

Dim lltem As Long
15
/* Form has been closed, so scan each item in the list to determine if the user selected at least
one log for removal. */
For lItem = 0 To FrmLogSelect.ListBoxLogs.ListCount - 1
If FrmLogSelect.ListBoxLogs.Selected(1ltem) = True Then
20 [sSelection =1
End If

Next

/* There is at least one log selected for removal. */

25 If IsSelection = 1 Then

/* Display a message box asking the user to confirm that they would like to remove the logs
they selected. */
YesNo = MsgBox(Prompt:="Are you sure you would like to remove selected
30 logs?" & vbNewLine & "All data in the logs will be deleted.", Buttons:=vbYesNo,
Title:="Remove Logs?")

/* The user confirmed log removal, proceeed. */

If YesNo = vbYes Then



Range( Sel Range). Sel ect End If 15 End Sub [0168] Use the sheet name as the
title of the | og sheet: /* Find the sheet nane in the file nanme using
f or mat t i goi2nfienmski on. */ 20 PCT/US2010/001416

=M D( CELL("fil enane", Al), FI ND( T, CELL(47f i | enane", Al)) +1, 255) [0169] Users
may al so be permtted to view or access Monthly Log Data Sheets

sequential ly. For exanplgenRr iSO @B LRSSy or the |ike may be
provi ded to nove fromone data sheet to the previous or next data sheet.

The fol | of fdesH ¢agh titem asthe kistnfsixayiarting et de icah &0 dptpannod thaysepseleded riped t o
acconpl i st}%r;,‘ﬁ@agor Qr«,exanpl e, a Previous button may call the foll ow ng
function. Su rev_Cdick() 30 1* Activate the previous sheet (according to

their arrangenent at theDbdtheditoh>rHe Excel window) if there is one,
ot herwi_se activate sheet 1. */ |fActiveSheet. | ndex

Act i veVlor kbook. Sheet S(ActiveWr kbook. Sheets. Count), | ndex Then

Act i veSheegt CRrrentiitomss sdd¢ctadat’e WO 2011/ 011032PCT/ US2010/ 001416 51 El se

Activevorkbook. Sheet s(1)ppct} VAR AN Eok FSeR¥Raditem) = True Then

Dim DelRange As String

10 /*Set the initial cell in the deletion range by using the number of log template rows and the

item number in the list box. */

DelRange = "A" & 2 + LogTemplateRows * litem

/* Set the final cell in the deletion range. */

15 DelRange = DelRange & ":J" & 2 + (LogTemplateRows * (1ltem
+1))-1

/* Perform deletion of the range set above. */
Range(DelRange).Delete (xIShiftUp)
20
/* Ttem has been deleted from the logs sheet, so clear its selected status in the list box. */
FrmLogSelect.ListBoxLogs.Selected(lItem) = False
End If
lItem = lltem - 1
25 Loop
End If
End If

/* Call the procedures to update log count and summary cell formulas (explained previously).
30 */
UpdateLogCount
UpdateSummary
End Sub



[0170] As anot her exanple, a Next button, or the like may call the

follow ng function. Sub Next Cick() 10 /* Activate the next sheet

(accor di /goto1triedse arr angenent at the bottom of the Exeelr/uscoidowidis f t here
is one, otherw se activate sheet 1. *8 |f ActiveSheet.|ndex <>

Act i veWor kbook. Sheet s( Acti veWr kbook. Sheet s. Count ), | ndex Then

Act i veShe &@ﬁm%m\mg Srédedre IRACHL YAWAT KRR U §@ﬁ@@eﬁo§ é)r&%ﬁhﬁéastu@h ERdy | f

End Sub [ Referring now to the Annual Profile Data Sheet, as

il lustrat Mpuhtenh@hﬂtéommFm@g@plecrbre 20cal cul ations or operations may be
performed to retrieve | og and other data and to performone or nore
analysis on the data for output to the user. As can be seen, the output my
be present&mimnthogﬂﬁ | i nes on a graph or numerical values in one or nore
enbodi nents. Any.-Ana e AL%% Data" button 436, or the like, may be provided
to |n|t|ate an ana S[ ?%] In one or nore enbodi nents, data may be
retrieved fromone or nore | ogs prior. The 25following illustrates

exenpl ary g¢ode for data retrijev be executed as a result of
activatin ﬁ?&enﬂﬁlglt algglf W“tﬁ‘?éﬁeﬁhg’vt(’]b‘i?n @ i ke. Sub RetrieveData() Dim
Mont hCount As Imﬁtﬁgerr 30D| 53] Logl\/bcblhﬁlé&gEF(OAJJl))Flﬂ@(v@ialt ENg, Dim  After=[Al],
Mont hl yLo gbﬁ‘@? ]'[[_]3 I\/bnthl Tot al Logs As I nteger D m Current Row
As | nt eger eE‘i" 3k c¥§8w epig 5@‘?“0“ PZMCEHS Rey32pPCT/ us2010/ 001416 52
10
/* Determine number of logs on the sheet. */

TotalLogs = (LastRow - 1) / LogTemplateRows

/* Clear any items that might currently be in the list box of FrmLogSelect in preparation for
15  inserting the current list of items. */

FrmLogSelect.ListBoxLogs.Clear
For LogCount =1 To Totall.ogs

20  /* Add log number to list box item for current log. */
FrmLogSelect.ListBoxLogs.AddItem Range("J" & 2 + ((LogCount - 1) *
LogTemplateRows)).Text

/* Add date to list box item for current log. */
25 FrmLogSelect.ListBoxLogs.List(LogCount - 1, 1) = Range("B" & 2 +
((LogCount - 1) * LogTemplateRows)).Text

/* Add as built plant KW to list box item of current log, removing the decimal and anything
after it, if applicable. */
30 TempStr = Range("B" & 101 + ((LogCount - 1) * LogTemplateRows)).Text
If InStr(TempStr, ".") Then
TempStr = Left(TempStr, InStr(TempStr, ".") - 1)
End If



Dim Last Row As Long /* Set total logs to O, to renpve any nunber that m ght
be present froma previous run. */ TotalLogs = 0 5 /* Setup array with
nont h naree 20hatiiaser respond to | og sheet names. Logs sheeraSaustotaes naned
correctly for this procedure to work 49roperly. */ LogMonths(0) = "January"
LogMont hs(1) = "February" 10 LogMonths(2) = "March" LogMonths(3) = "April"”
Loghbnt hs(4) = " May brkiogeRtNSéBhxEogs i@ ogtoeVon! 1) st Jul y"

15LogMont hs(7) = "August™ LogMonths(8) = "éeptenber" LogMont hs(9) =

"Cct ober” LogMont hs(10) = "Novenber" LogMont hs(11) = "Decenber™ 20 /*

Tenporari |y Aljss@dhfd w0 IRht KW ab aldt 861 RBmtdF duFRAOME, *BRSMHgOhe ddtithal and
i nsertion process and unprotect the Annual Profile sheet incase it is

pr ot ect ed.anythinggfiet ibat arpHcabd-¢Ul ati on = xI Cal cul at i onManual
Appl i cation. Sheet s( "Tétﬁﬁ':f{g“: Rah QI Be& )11 H IRV 6t 2T) / ’ioglr‘éi%l{atgﬁo&é}ﬁeitow of

any existing collect g data and then uSe this information to delete and
col | ected data t hat lifa$§tr@emphtrt'Ha Thamual Profile sheet froma previous run

of this procedure. */ Lagi _E?‘L’ﬁ@erﬁggﬁfﬁsﬁﬁf’ésgl .r_l.ggs at:="*" After:=[A

1], 30Sear chOr den=x1ByRows,  Searc on: =xX1Pr evi .Row I f LastRow <
32 Then Last Row = 3En®RHnge("A32: E' & LastRow).Delete (x1ShiftUp) WO
2011/011032PCT/ US20£ 0/ 00A31LE: 3&BoxLogs List(LogCount - 1, 3) = TempStr
10 Next

End Sub

[0167] It is contemplated that a user may be permitted to “jump” to a particular log in one or
more embodiments. The following illustrate exemplary operations that may be performed as a
15 result of activating a Goto Log button, or the like, to access or present a particular log as may

be selected by the user.

Sub GotoLog()
Dim LogNumberStr As String
20 Dim LogNumberInt As Integer

Dim LogCount As Integer

/*Call procedure to populate list box on FrmLogSelect with an entry for each log, as described
above. */

25 EnumLogs

/* This function was invoked by the Goto Log button, so prepare FrmLogSelect to be used for
single log selection, rather than log removal. */
FrmLogSelect.Caption ="Go To Log"
30 FrmLogSelect.Labell.Caption = "Double-click the log you wish to select.”
FrmLogSelect. CmdRemoveAll. Visible = False
FrmLogSelect.ListBoxLogs.ListStyle = fmListStylePlain

/* Only allow selection of a single log. */



For MonthCount = O To 11 /* Cal cul ate the nunber of | ogs on the current
sheet by finding the last rowwith data in it and dividing the total nunber
of rows byotha/mwsker of rows in each tenplate. */ 5MntrhiryUsetialohngs

Sheet s(LogMont hs( Mont hCount ) ). Cel | s. Rnge(" A: J") . Fi nd(Wat: ="*" After: =[ Al]
, SearchOrden=x1ByRows, SearchDirection:=x1Previous).Row MnthlyTotal Logs =

| nt (( Mont hl y TotrahLegselect. LiktBoxLogsNaupisalceRoma)ulkiséitctb@gR t hrough each | og
and collect the necessary data. */ For MonthlyLogCount = 0 To
Mont hl yTotal Logs - 1 /* Check the log for a date, if it is present, collect

the data f@rofhe dr&fred” fhow it to the user. */ | f
Appl i cation. Rar%)g;ib%gl\/f)nt hs(Mont hCount) & "!B" & 2 + 15 (LogTenpl at eRows *

Mont hl yLogCount elpst-BOW,bNul | String Then /* Insert the date of the
currents log into A32+ of the Annual Profile sheet. */

Application. Range("A" & 32 + Total Logs). Fornula,,=, & ' _
LogMont hs (/Kbfithi Gerrrsioyble clicigBg log, splest the defF eplppiathailogs Othektsise bip (g Sstiae )
Applicatiop Iggrﬁgg:&; «/ & 32 + Total Logs). Nunber Format 20" 111id/YYYY" [*

I nsert the 8ay 0 ear corresponding to the date of current log into B32+
of the Annual PfBimlogSelhadtistBod.cgetvabel<s 'f'dbemt to not show decimals. */
Application. Range("B" & 32 + Total Logs). Fornmula = "=" & "A" & 32 + 25
Total Logs & "-DATE(YEAR(" & "A" & 32 + Total Logs & "),1,0)"

Appl i caxt i on. Range( " Bim&eRange AoBalngogs) . Number Format = "0" /* Insert As

Built KWof current i nto C32;4 of, the Apnu rofil e sheet and set gell
format to not show églggﬂ%el s. */ OAégﬁ)I ifc;at?on&lﬁgiﬁ%%el%%Lﬁ%i‘ggswalue
Tot al Logs)Ldg@emplaeeRewsF" & LoghMont hs(Mont hCount) & "!$B$" & 101 +

(LogTenpl at eRows * nt 0 t) Application. Range("C" & 32 +
Tot al Logs) . Nunber Fo%ﬁ’ﬁ&e%_f}fkﬁ%gﬁye%gt

End If
15 End Sub

[0168] Use the sheet name as the title of the log sheet:

/* Find the sheet name in the file name using formatting information. */

20 =MID(CELL("filename",A1),FIND("]",CELL("filename",A1))+1,255)

[0169] Users may also be permitted to view or access Monthly Log Data Sheets sequentially.

For example, Previous and/or Next buttons, or the like may be provided to move from one data
sheet to the previous or next data sheet. The following illustrates exemplary operations which

25  may be performed to accomplish this. For example, a Previous button may call the following

function.
Sub Prev_Click()

30 /* Activate the previous sheet (according to their arrangement at the bottom of the Excel
window) if there is one, otherwise activate sheet 1. */
If ActiveSheet.Index <
ActiveWorkbook.Sheets(ActiveWorkbook.Sheets.Count).Index Then

ActiveSheet.Previous.Activate



WO 2011/ 011032PCT/ US2010/ 001416 54 /* Insert Dermand Fl ow KWof current | og
into D32+ of the Annual Profile sheet and set cell format to not show

deci mal s.wbd/201/04ppki cati on. Range(" D' & 32 + Tot al Logs) . Parmasb@omoisrs &
LogMont hs( Mont hCount) & "!$B$" & 110 5t (LogTenpl at eRows * Mont hl yLogCount)
5Application. Range("D' & 32 + Total Logs). Nunber Format = "0" /* Insert
Demand Fl ow & Repl agggent Chiller KWof current |og into E32+ of the Annual
Profile sheet and set cell fornat to not show decimals. */

Appl i cation. Range("E" & AotiveWskbgokoegts(Ebfsiimet = "= &

Loghvbnt hs( Mont hCoung) g "! $B$" & 116 + (LogTenpl at eRows * Mont hl yLogCount)
10Application. Range("E" & 32 + Total Logs). Nunber Format = "0" Total Logs =
Tot al Logs EndBSubnd 1 f Next Next 15 /* Re-enable automatic cal cul ati on since
| og data collection is conplete. */ Application.Calculation =

x| Cal cul ati onAut omati c /* Activate chart one so it can be operated on.
*/ 20Act i [6BHaets.aGbthet Rpinplst s NeQHmtton, bt heAde imaicell the following function.

Sub Next_Click()

10 /* Activate the next sheet (according to their arrangement at the bottom of the Excel window)
if there is one, otherwise activate sheet 1. */
If ActiveSheet.Index <> ActiveWorkbook.Sheets(ActiveWorkbook.Sheets.Count).Index Then
ActiveSheet.Next.Activate
Else
15 ActiveWorkbook.Sheets(1).Activate
End If

End Sub

[0171] Referring now to the Annual Profile Data Sheet, as illustrated in Figure 4F, one or more
20  calculations or operations may be performed to retrieve log and other data and to perform one

or more analysis on the data for output to the user. As can be seen, the output may be

presented as trend lines on a graph or numerical values in one or more embodiments. An

“Analyze Log Data” button 436, or the like, may be provided to initiate an analysis.

[0172] In one or more embodiments, data may be retrieved from one or more logs prior. The
25  following illustrates exemplary code for data retrieval which may be executed as a result of

activating the Analyze Log Data button or the like.

Sub RetrieveData()
Dim MonthCount As Integer
30 Dim LogMonths(0 To 11) As String
Dim MonthlyLogCount As Integer
Dim MonthlyTotalLogs As Integer
Dim CurrentRow As Integer

Dim TotalLogs As Integer



Di m Dat aSet As | nt eger /* Loop to update series values for as built,
demand flow and df + replacenent chiller KW */ 25For DataSet = 1 To 3

Appl i cat iwo.28cia1vesehar t . Seri esCol | ecti on(Dat aSet ) . XVal ues¥/us2¢nostc
Profile' 'R32C2: R" & 32 + Total Logs - ® & "C2"

Application. ActiveChart. Seri esCoI | ecti on(Dat aSet) . Val ues=""' Annual

Profil elR32C' &id rhsfiR@baeiofs "' R' & 32 + TotallLogs - 1 & "C' & 2 + DataSet
30Next WD 2011/ 011032PCT/ USZ010/ 001416 55 End Sub [0173] The foll ow ng
procedure may be called fromthe RetrieveData procedure to generate the

equat i ons £ gf, b EOkI P ehodah A S ANRPLCALGS! Gl rAgh Bt FoT MUl a

As String D|msr rrrua ng Dim strFornmul akFi n String 10D m

st r For mul aCur r detallags Stri ng Dim strTenp As String /* Day from the begi nning
of the year for the first day of the corresponding nonth; used in |ater
formula. */ 15Dimdays(O0 T o 11) As String days(0) = 0 days(1l) = 31

/* Setup array with month names that correspond to log sheet names. Logs sheets must be
named correctly for this procedure to work properly. */
LogMonths(0) = "January"
LogMonths(1) = "February"
10 LogMonths(2) = "March"
LogMonths(3) = "April"
LogMonths(4) = "May"
LogMonths(5) = "June"
LogMonths(6) = "July"
15 LdgMonths(7) = "August"
LogMonths(8) = "September”
LogMonths(9) = "October”
LogMonths(10) = "November"
LogMonths(11) = "December™

20
/* Temporarily disable automatic calculation to improve speed of data insertion process and
unprotect the Annual Profile sheet incase it is protected. */
Application.Calculation = xlCalculationManual
Application.Sheets(" Annual Profile").Unprotect "
25

/* Find the last row of any existing collected log data and then use this information to delete
and collected data that may be on the Annual Profile sheet from a previous run of this
procedure. */
LastRow = Cells.Range("A:E").Find(What:="*", After:=[Al],
30 SearchOrder:=xIByRows, SearchDirection:=xIPrevious).Row
[f LastRow < 32 Then LastRow = 32
Range("A32:E" & LastRow).Delete (x1ShiftUp)

/* Loop through each log sheet individually and collect the data for each log on each sheet. */



days(2) 59 days(3) = 90 20 days(4) = 120 days(5) = 151 days(6) = 181
days(7) 212 days(8) = 243 25days(9) = 273 days(10) = 304 days(1ll) = 334
Di m Fr onwbuom/0As03%t ri ng 30Di m ToCol unm As String D m MeCr@skeniooise St ri ng
D m Equati onCol um(0 To 2) As StringBimlnitial Row As I nteger Dim

Current Row As Integer WD 2011/011032PCT/ US2010/001416 56 /* Vari abl es used
to describe theof mgdcelintced s 11N which the formulas will be inserted. */
FromCol um = "H' ToColum = "I" 5MultColum = "J" EquationColum(0) = "K"
Equati onCol um( 1) = "L" EquationColum(2) ="M 10 Initial Row = 32

/* Calculate the number of logs on the current sheet by finding the last row with data in it and

dividing the total number of rows by the number of rows in each template. */

5 MonthlyTotalLogs =
Sheets(LogMonths(MonthCount)).Cells.Range("A:J").Find(What:="*", After:=[Al],
SearchOrder:=x1ByRows, SearchDirection:=x|Previous).Row

MonthlyTotalLogs = Int((MonthlyTotalLogs - 1) / LogTemplateRows)

10 /* Loop through each log and collect the necessary data. */
For MonthlyLogCount = 0 To MonthlyTotalLogs - 1

/* Check the log for a date, if it is present, collect the data for the log. */
If  Application.Range(LogMonths(MonthCount) & "!'B" & 2 +
15  (LogTemplateRows * MonthlyLogCount)).Value <> vbNullString Then
/* Insert the date of the current log into A32+ of the Annual Profile sheet. */
Application.Range("A" & 32 + TotalLogs).Formula = "=" &
LogMonths(MonthCount) & "!$B$" & 2 + (LogTemplateRows * MonthlyLogCount)
Application.Range("A" & 32 + TotalLogs).NumberFormat =
20 "m/d/yyyy"

/* Insert the day of year corresponding to the date of current log into B32+ of the Annual
Profile sheet and set cell format to not show decimals. */
Application.Range("B" & 32 + TotalLogs).Formula ="=" & "A" & 32 +
25 TotalLogs & "-DATE(YEAR(" & "A" & 32 + TotalLogs & "),1,0)"
Application.Range("B" & 32 + TotalLogs).NumberFormat = "0"

/* Insert As Built KW of current log into C32+ of the Annual Profile sheet and set cell format
to not show decimals. */
30 Application.Range("C" & 32 + TotalLogs).Formula = "=" &
LogMonths(MonthCount) & "!$B$" & 101 + (LogTemplateRows * MonthlyLogCount)
Application.Range("C" & 32 + TotalLogs).NumberFormat = "0"

53



/* Disable screen updating and automatic cal culation while the formul as are
Inserted into the sheet. */ 15Application. ScreenUpdati ng = Fal se

Appl i cat iwo.2Calawizat i on = x| Cal cul ati onManual /* |f thereTiGS2&0p0EM6 OF
during integration, trigger the errors4dcode. */ On Error GoTo Error 20 /*
Unprotect the worksheet and activate chart 1. */ Application. Sheets("Annual
Profile"). /U@Megtxfé;ﬁané\crﬁd»vﬁw%@%u%ﬁag%oeﬁw ofanhndal)Préfeik isNedk Bn tell-0OP
3 times to handle as built, demand flow, and df + replacenent trendlines.
*/ For EquamhastOumishovedgpimgs.?// * Store trend I|ne equation fromchart 1 in
a tenporary variable for, " Sk FQr — e
Application. ActiveChart. S@l es%ﬂoﬁ{i%gg{‘lj)on qéﬁat ?-onn%gﬂkﬁog_s) Formula &
301) . Tr endlagives(tEiMDeahGoumiek " BBt & BIWL’&@I@_mﬂmBQ\ZS § Manglphgggount)

"*(T LLA7)/71!) strFor éllﬁ - *%ﬁu EQht = "o
"*( TOCELLAS) / 5") St For npTeqaa 0 %‘]aio rruFaé} 1
/* Insert Demand Flow & Replacement Chiller KW of current log into E32+ of the Annual

Profile sheet and set cell format to not show decimals. */

Application.Range("E" & 32 + TotalLogs).Formula = "=" &
LogMonths(MonthCount) & "!$B$" & 116 + (LogTemplateRows * MonthlyLogCount)
10 Application.Range("E" & 32 + TotalLogs).NumberFormat = "0"
TotalLogs = TotalLogs + 1
End If
Next
Next

/* Re-enable automatic calculation since log data collection is complete. */

Application.Calculation = xlCalculationAutomatic

/* Activate chart one so it can be operated on. */

20 ActiveSheet.ChartObjects("Chart 1").Activate

Dim DataSet As Integer

/* Loop to update series values for as built, demand flow and df + replacement chiller KW. */

25 For DataSet=1 To 3
Application.ActiveChart.SeriesCollection(DataSet). XValues =  "='Annual
Profile''R32C2:R" & 32 + TotalLogs - 1 & "C2"
Application. ActiveChart.SeriesCollection(DataSet).Values = "='Annual

Profile''R32C" & 2 + DataSet & ":R" & 32 + TotalLogs - 1 & "C" & 2 + DataSet

30 Next

/* Call the AnnualCalc_Click procedure to generate the equations for the data just collected. */

AnnualCalc_Click



= = = = = PCT/US2010/ 001416 57

Appl i cati on. Wr ksheet Functi on. Substitute(strFornula 1,"x6", Application.

Wor ksheetwonetivam3substi tute(strForrmula 1, "x5", PCT/US2010/001416

Appl i cati on. Wr ksheet Functi on. Substi tit e(strFormul a 1, "x4",

Appl i cati on. Wr ksheet Functi on. Substitute(strFornula 1,"x3",

Appl i cati gpgWhpksheet Functi on. Substitute(strFornula 1,"x2",
10"*(TOCELLA3)/3") strFornula 1 =

Appl i cation. Wr ksheet Functi on. Substitute(strFornula 1, "x",

" * (TOCELLAZ)732The %ll’oﬁ‘?ﬁgﬂd}océ’dule ma?%'daﬂ&i frof- thél‘ﬁet!i‘ié%]%i‘& Eﬂ)@@ddr@fb generate
S

Substitute(strFormila 1 y trFornmula 1 =

Appl i cati dhe sanntiers detterdiertehdatsubst i t ut e(strFormula 1, 15 20 "=(")
strForqula 1 = strFornulal & "*TOCELL)" .
st r For mul a2=Appl i cati on. Wr ksheet Functi on. Substitute(strFormul al, "TOCELL",
" FROMCEL L "Spb sinnfrdCatg | Glickd

Applicati on. V‘b%@g%mt O ipybstitute(strFormul a2, "=", "-") /* Add

portion of for ato orm onversion to hours. */ strFormulaFirial =
strFormul al & ﬂlmsaﬁmm& String 24* RUNTI MVE"

Dim strFormulaFinal As String ‘

10 Dim strFormulaCurrent As String

Dim strTemp As String

/* Day from the beginning of the year for the first day of the corresponding month; used in
later formula. */
15 Dim days(0 T o 11) As String
days(0)=0
days(1) =31
days(2) =59
days(3) =90
20 days(4) =120
days(5) =151
days(6) =181
days(7) =212
days(8) =243
25 days(9) =273
days(10) = 304
days(11) =334

Dim FromColumn As String
30 Dim ToColumn As String
Dim MultColumn As String
Dim EquationColumn(0 To 2) As String
Dim InitialRow As Integer

Dim CurrentRow As Integer



[* Additional formatting. */ 25strFornul aFinal =

Appl i cati on. Wr ksheet Functi on. Substi tute(strFornul aFinal, 11=11, 11 (11) /*
Loop t hr owghromanio3eont h and substitute cell |ocations i rCO/USRGMOE4Lg TOCELL
and runtime. */ 30For RowCount = 0 Tos6ll Current Row = | nitial Row + RowCount
strTenp = & days(RowCount) & "+" & FronColuran & Current Row WO
2011/ 011032PCT/ US2010/ 001416 58 st r For mul aCurr ent

Appl i cation. Wrksheet Functi on. Substi tute(strFornul aFinal . "FROVCELL",
strTenp) df Mraapesused ipArsqrig Wesoange) of getlsin whichdbs formulag Wil be wigrisdw /s, 57 )
st r For mul aCur r @ mColumn = "H"

Appl i cati on. Wr ksheet Functi on. Substi tute(strFornul aCurrent, "TOCELL",
strTenp) strTergCelumm ¥ &l urm & Current Row 10st r For mul aCur r ent

Appl i cati on. Wnksheglhyoej on. Substi tute(strFornmul aCurrent, "RUNTI MVE",
strTenp) /* Place fornula with proper cell substitutions into the proper
cell. */ strTenp = Equati onCol um( Equati onCount) &
Cur r ent Row 15A%Bhﬁtfbﬂbkﬁlﬂ1nﬁf’)@9%"5t r Tenp) . Formul a = str Fornul aCurrent Next

EquationColumn(1) ="L"

EquationColumn(2) = "M"
10

InitialRow = 32

/* Disable screen updating and automatic calculation while the formulas are inserted into the
sheet. */ A
15 Application.ScreenUpdating = False

Application.Calculation = x]CalculationManual

/* If there is any error during integration, trigger the error code. */
On Error GoTo Error
20
/* Unprotect the worksheet and activate chart 1. */
Application.Sheets(" Annual Profile").Unprotect ™"
ActiveSheet.ChartObjects("Chart 1").Activate

25 /* Loop 3 times to handle as built, demand flow, and df + replacement trendlines. */

For EquationCount =0 To 2

/* Store trend line equation from chart 1 in a temporary variable for manipulation. */
strtFormulal = Application.ActiveChart.SeriesCollection(EquationCount +
30  1).Trendlines(1).DataLabel. Text

/* Perform necessary operations on the string to produce the integral of the trend line equation.

*/



Next /* Re-enabl e screen updating and automatic calculation. "IV
20Application. ScreenUpdating = True Application. Cal cul ation =

x| Cal cul avoenAutionsat i ¢ Exit Sub /* Code to be run iPCTiUSe018/00BH@N error
encountered while performng the striflg substitution 25necessary for
integration. */ Error: Ms gBox ("An Error occured during integration

cal cul ation.” 8z VDGFFofmulal & Mbflicafon WekEhSUF@cliBRSushfd @GDrBiR1 f Mkded
out correct I_ly and that there are enough logs for calculation."),

vbCriti cal (PR 7)/30Range( " K32: M43") . Fornula = /* Re-enabl e screen

updating and aut oMl m@la¢ Uk ahpPiatish. WkshEEtﬁu&Q&?SﬂﬁhﬁteﬂﬂFBﬁﬁQai hey ot her
re-enabling. */ Application. ScreenUpdati ng Tr ue

2011/ 011032€OCEIS6Y6/)001416 59 Appl i cati on. Cal culation =
x| Cal cul ati onAut ona Sub ud&ﬁﬁ] ' mand
Fl ow &%Repl acenent %f'ﬁ rFGQI Aégﬂcéﬂ% u??rl\%ﬂ %d: now %g%%gitgﬂé)% t’h X rfgar d

to Figure "2G0QELIENShe seen, there may be nore than one of each field

Cor O 0 2L yRANERE" LodipRlbh e S FIRH S G LRIBARRLE, kDT o

is an output field for eac hese val ue val ues
may be cal"¢(IQETECD W)/HEY one or nore data processi ng units using the sane

general fornula. Dff renfgll npg%)? Ca{/lorpgvoul%% dlt_.lrncg %Isggruge(s %m&a{t I..CiJJ ar

KWH val ue. 10 For & tEreNt A rena e end day, and
per cento rU'n(TtOmﬁmyme used to calculate As Built KWH, Derrand Fl ow KVWH,

Demand Fl ow & Repl ac iller cul ations be peyr.f,ornmed
for one or nore perffe)['ne ]fag]ﬁmé“pp%lﬁ%tl?n\«g %gl?ﬁem Ctﬁ’é“sgl 8%&?5&?%?’5%}1@ iy =
[0176] | n epeocmtiodioynt, a KWH val ue may be cal cul ated by taking the

integral of the
d strFormulal = Application. WorksheetFunction. Subst1tute(strFormula1 "

n_ n

sttFormulal = Apphcatlon.WorksheetFunctlon.Substltute(strFormula1, ="
15 "=(") ’
strFormulal = strFormulal & "*TOCELL)"
strFormula2 = Application.WorksheetFunction. Substitute(strFormulal,
"TOCELL", "FROMCELL")
sttFormula2 = Application. WorksheetFunction.Substitute(strFormula2, "=", "-")
20
/* Add portion of formula to perform conversion to hours. */

strtFormulaFinal = strtFormulal & strFormula2 & ")*24*RUNTIME"

/* Additional formatting. */
25 strFormulaFinal = Application.WorksheetFunction.Substitute(strFormulaFinal,

=" =)

/* Loop through each month and substitute cell locations into FROMCELL, TOCELL and
runtime, */
30 For RowCount=0To 11

CurrentRow = InitialRow + RowCount

sttTemp = "(" & days(RowCount) & "+" & FromColumn & CurrentRow
& H)H



15 appropriate trend |line. For exanple, an integral of the As Built KW
trend line in the graph of Figure 4F may be used to calculate the As Built
KWH val uewobnkiemma®se, an integral of the Denmand Fl ow KW aou/uSesmndi4ké ow &
Repl acenent Chiller KWtrend |ines, s#ch as shown in Figure 4F, may be used
to cal cul ate Demand Fl ow KWH and Dermand Fl ow & Repl acenent Chiller KWH,
respectively. The i ntegrgalromaylaberéxal uated using the end day and the start
day 20 of the current nmonth. The integral at the start day
SUbt r act e GHATIoRARe 4 Hopabrit g Fpasianmagr FRAMCEDE, Falamin may be
multiplied by 24 to convert it to hours, and by the percent run tine
entered for the current nonth to take actual run tinme into account. [0177]
The foI lowing is an exanBreemnT (& drysSamslonnt & o "% Saralnmasde Fprearhov e
l'ine. In t. e follow ng, END DAY is the end day of a nonth, START_DAY is the
start ay of a nonth, 25 and PCT RUN TIME is the percentage of run tirre

= ((0. 0000000001689461'1‘(0@@&1EQDTMY)’\7)/7 -

8 0092066 5T a1 TR R S s aRead DRGCRLL SEREPEAY) n3) 1 3 -
22.9498173500855* ( ( 0+END_DAY)72)/2 + 711. 063899679682 *( 0+END_DAY))
- (0. 000000000168946* ( ( 0+ DAYM}%IW 300 ntRow

. 000000161222999* ( ( O+STA
0. 00005)6659299299*((0+STMBrrEM\M§2015§dt5 0. 009106665018335* =

((O+START %4 / \?6 tkeheg 1895%% 2t5 égFSr{n B%@L—%ﬁwﬁ%ﬁg’ strTemp)

22.949817
711. 063899679682* (0+H32) ) ) *24*PCT_RUN_TI ME. WO

2011/01103; / 82 01416 6 0178] Wile vario nbodi nents of the
i nvention E@% gﬁ%’ﬁad?é‘ T ‘{bSWiu %DSB%“’ P%er’itculfo?t hose of ordinary
skill in the art that n’agtyrdmﬁEqm’dﬁ@d@a&IﬂhéEqaﬁﬁbnwﬁﬁ@Mrﬁntm are

possible that are within the scope this invention. In addition, the

vari ou¥ feaRRliFgion. Re?ng?fétﬁtcgnp)zfﬁﬂmél?rﬁéﬁtf aCYEELr | bed herein may be cl ai med
or conbined in any gegpi nation or 5arrangenent. WO

2011/011032PCT/ US2010/ 001416 61 CLAIMS What is clained is: 1.A conputer
progr am productNe%f xed in a tangi bl e medi um for determning one or nore
effects of changes to a chilled water plant conprising:

/* Re-enable screen updating and automatic calculation. */
20 Application.ScreenUpdating = True
Application.Calculation = xlCalculationAutomatic

Exit Sub

/* Code to be run if there is an error encountered while performing the string substitution
25  necessary for integration. */
Error:
MsgBox ("An Error occured during integration calculation.” & vbCr & " " & vbCr &
"Make sure that the logs are filled out correctly and that there are enough logs for
calculation."), vbCritical, "Error"

300 Range("K32:M43").Formula = ""

/¥ Re-enable screen updating and automatic calculation. Since this code path skipped the other
re-enabling. */

Application.ScreenUpdating = True



5machi ne readabl e code fixed on the tangi ble nedium the machi ne readabl e
code conprising one or nore instructions for: receiving specification data

for one owormreicaeponents of a chilled water plant; PCT/US2010/00HE€I Vi Ng
| oad data indicating the |load on the ®ne or nore conponents for one or nore
periods of tine; determ ning one or nore summari zed | oad val ues

fromthe | oad dgbAcdioh Chl@laBfe=QICARIRiopRLIoAdASe Of Ti Ne;

recei ving representatlve | og data fromone or nore | ogs of the chilled

wat er pl arfi"d SHRerein the representative log data has an attribute of being
| og data fromthe one or 15nore | ogs having a | oad value cl osest to at

| east one of the one or nore sunmmarized | oad val ues;

det er mi ni Q! % Asduilti WAL dsmand Jilpy i kWH, diemage Klows ‘%rﬁqplaéﬁnWét(é?“f‘rSIIéWtH from
the speci f,cal LA nsi@tb% d%&%wwh%gaq& ems?guewp | 89 cHRb@ sechDtire NGy SO HRIE er

program product of Claim1l, wherein the machi ne readable code further
conpri ses toareorsr ofrracke fieldstormgenonding at geritetrsripdsneingmendn Siguputk forgexemeleor

nore di ff%ﬁé?@fsl 3o ﬁ’ fér@ﬁ k}lgg%hlf&qgesgg}(\gést utilization and a current

power utiliza wat er 253. The conput er program
product of[0053iTiesk, K‘Mhieva@ea rrtalyéaerwahshlnawd m@amhabr mopndita pracashiag umarqstrigstb@ one

or more | nSt L :é(e:rtlelrzﬁ r]Esrmucfa r?n 1np ngag eol#gd Y cARfifee g&m}’gﬁcﬁﬁlr ﬂ\ﬁﬁ%a\éﬁl ues

for the ond™® perio ereresnatlvelog fato
be i dent i fHoedxampld, hednfﬁamputrard meogmamap,rauﬂudm afd grainmnin, nmhmaelhm dshé tone

Gt i 11 zati ok Pt A CRBaPARR GO Rar kP it Flfi & B P G BR g

| ocati on warke Chleulatiods!ied) vap&forpbdfdr dns ok amad pelods WOtime, such as monthly as
2011/ 01103 PCTlgtJﬁSZMOi__OOMlG 62 6. The conputer program product of Claima1l,
wher ei n t H8%%H ion data conprises

[0176] In one embodiment, a KWH value may be calculated by taking the integral of the

15  appropriate trend line. For example, an integral of the As Built KW trend line in the graph of
Figure 4F may be used to calculate the As Built KWH value. Likewise, an integral of the
Demand Flow KW and Demand Flow & Replacement Chiller KW trend lines, such as shown
in Figure 4F, may be used to calculate Demand Flow KWH and Demand Flow & Replacement
Chiller KWH, respectively. The integral may be evaluated using the end day and the start day

20  of the current month. The integral at the start day may be subtracted from the end day result.
The result of this subtraction may be multiplied by 24 to convert it to hours, and by the percent
run time entered for the current month to take actual run time into account.

[0177] The following is an example utilizing sample data from an exemplary trend line. In the
following, END_DAY is the end day of a month, START DAY is the start day of a month,

25 and PCT RUN_TIME is the percentage of run time. KWH =
((0.000000000168946*((0+END_DAY)"7)/7 - 0.000000161222999*((0+END_DAY)"6)/6 +
0.000056659299299*((0+END_DAY)"5)/5 - 0.009106665018335*((0+END_DAY)"4)/4 +
0.691895573123576*((0+END_DAY)"3)/3 - 22.9498173500855*((0+END_DAY)"2)/2 +
711.063899679682*(0+END_DAY)) -(0.000000000168946*((0+END_DAY)"7)/7 -

30 0.000000161222999*((0+START _DAY)"6)/6 +
0.000056659299299*((0+START DAY)"S)/5 -
0.009106665018335%((0+START _DAY)"4)/4 +

0.691895573123576*((0+START _DAY)"3)/3 - 22.9498173500855*((0+START_DAY)"2)/2
+711.063899679682*(0+H32)))*24*PCT_RUN_TIME.



design specifications for the one or nore conponents of the chilled water
pl ant, the design specifications selected fromthe group consisting of

ener gy utwbipatdios2 out put, water supply tenperatures, @0W/Usad10/00T4eé Ur N
tenperatures. 5 7. The conputer progivam product of Claim 1, wherein the

| oad data conprises |oad values for one or nore chillers of the chilled
vater plafhyss &whlié\%nss?mo%{ma{mogﬁﬂg]n%mu%v@i&eeﬁldegcﬁbéd iMARLE1aPpdr b o
representati | og data 10conpri ses ant log data for | east ohe or  more
chillers dhosteh@f eidinafye skilkein ethe pirta thiat ntame mérarfmbodgnends ands ahelementationerare he
group 00”5605511&19 ?Lre%{ﬂ?ﬁﬂlgséé %%‘f%ﬂ&ln%gnnoka% 54 eﬁl%'vﬁﬁ us¥Riiles, SYRRInYs

t enper at ur'es, nd i tenperatures qual | fcat T on system for
determ ni ruydosnebo@irmfmusr desefib&lC heremf nmyldaeoclamdeorcmmblmﬂ wakey cofpinamén or
upgr ades co rising: a processor; a nmemory devi ce; and nachi ne readabl e
code execut™ %Bﬁéneby the processor and stored on the nemory device;

one or nore first data input fields generated by executing the machi ne
readabl e code, 20the one or nore first data input fields configured to
accept enpirical log data for a chilled water plant for one or nore periods
of tine; one or nore first data processing units configured to
generate at |east one nunerical value summarizing the enpirical |og data
for the one or nore periods of tinme, the one or nore first data processing
units inplenmented by the machi ne readabl e code; 25one or nore second data

i nput fields generated by executing the machine readabl e code, the one or
nore second data input fields configured to accept representative | og data,
the representative | og data conprising data selected fromone or nore | ogs
of the chilled water plant having a value closest to the at |east one
nunerical value of at |east one of the one or nore periods of tinme; 300ne
or nore third data input fields generated by executing the machi ne readabl e
code, the one or nore third data input fields configured to accept
specification data for the chilled water plant; one or nore second
data processing units configured to calculate at |east an idealized power
utilization and a current power utilization for the chilled water plant
with at |east the



WO 2011/ 011032PCT/ US2010/ 001416 63 specification data and the
representative | og data, the one or nore second data processing units

i mpl ementwo 2by/diies2machi ne readabl e code. 10. The qualirfisec@bioorricyst em
of Claim9, wherein the one or nore fdirst data processing units 5are
configured to sumari ze the | oad data by a mathematical function selected
fromthe group consisting of a nean fgjgaim®n, nedi an function, and average
function. 11. The qualification systemof Caim9, wherein the

represent a¥hajes dlugedHt a i s at | east one set of |og data having | oad val ues
closest tq theAaéorArp%@e%tpr@?ﬁnewaﬁumh lxaltaglﬁymz&m@fopaet&mnﬁagmbfhﬁ@é | og
data for the one or nore periods of tine. . The qualification system of
d ai m 9 f effetterf dongssitesi ﬁgllQﬂw‘éaterrplwmcemphsmgi data processing units
configyred 10 dRbRLITDRaAEckoBl Rl PNfie Hand 6 Sndlibh CHENESHRCTRAN. LOG

i deal i zed power ut| zati1on an e curren power tilization of the

chill ed wabmpriphgoie, or more lnsmtloﬁhé)rqual | fication systemof Claim9 further
conpri si ng one or m)ref pHt units n >ent

| ocation for the chlef“fmél %J}ﬁ&?ﬁoﬁ‘ a& herein ﬁ% Jogg}dfl?fgse psgﬁﬁel?e[a whter
utilizati @mn;;s cal culated with at | east the specification data and wet bulb
data for the | ocation .of ah% é:pil I edt. V\%eli ﬁl a%. 1§.m(‘)l'rg%oglualéns t%atrllon
system of Claim9, WAEYEEAYHES PRSFing e 9ol onethe PR YmaF SORBRIGPEE™ o
col | ecy t henRrppdioaadftimg data for nonthly periods of tine. 15. A net hod
of determ ning the effect. of one or nore. ctgi Ildedlvva ? nt utgqratges
25utilizing a qual i f9CEENBROLS Y BNE SORBATEdigad values rof“n%ﬁ qaft ggta tor the one
speci fi catoirgfa,réj@tn@diarm@@e or nore conponents of a chilled wat er plant into
one or nore data inputs of the qualification syste

chiller |oad data i FaFEAEiFRICIRBUVO IR e R ofe promarecioss rEfke ‘{’}E]:Iledo?i%tgbr

nore peri Qs Qi'hetrélﬂ'@he' Irab&sénmw@ rn@%@:&a MRS & S@itd apbeusg 103 &dd Gohahe oddor
average chiller load fromthe 30chiller |load data for the one or nore

peri ods§ ofnqre r#ﬁs having a jogd rvelup \Alasgstrie 3F daseinengt ¥fvige 10Bg OB &I%4C FrBRABERY 1879 nor e
Iogs of tRgehihded water plant, wherein the representative |og data has an
attribute of Belng data fromthe one or nore logs having a chiller |oad
val ue cl osest to theeterpeniagen idvplizedrpopgaatilization fqrehe ehiletbwater plaat e thy

more peri Qfg:i@bhibl BRa andif ABIALRANAIS Gl US2010/ 001416 64

20 2. The computer program product of Claim 1, wherein the machine readable code further
comprises one or more instructions for determining and outputting one or more differences
between the idealized power utilization and a current power utilization for the chilled water

plant.

25 3. The computer program product of Claim 1, wherein the machine readable code further
comprises one or more instructions for presenting the one or more summarized load values for

the one or more periods of time to allow the representative log data to be identified.

4. The computer program product of Claim 1, wherein the one or more instructions are
30  configured to calculate the idealized power utilization from the specification data and wet bulb

data for a geographic location where the chilled water plant is located.

5. The computer program product of Claim 4, wherein the machine readable code further

comprises one or more instructions for receiving the geographic location.



i nputting the representative |og data identified fromthe one or nore | ogs
of the chilled water plant into the one or nore data inputs to calculate a
power utiwozatiam3ef the chilled water plant fromthe reprasenvabise | og
dat a; and initializing an anai2ysis to conpare the power utilization
of the chilled water plant to an 5idealized power utilization of the

chilled wajer planbmphlepRighnt pRdudes! Ciand 1 PONGEnthd bpetichGoh ddfa cathgrileat ed
with at |east the specification data. 16. The nethod of Caim 15 further
conpri si nglepige seerifiqagorsnior ghe osr @ mem gompopgnty plathy chilled i veaterplants e sgsigme
effect of e [ il a3t r ol 7 hod
of | @ ai m LB e b B o A g L ion Jupi el Bufiy

r epr esent aeinpegatugy, abdtvadtar getimdemperatutese accuracy of the analysis. 18. The .
met hod of Claim 15 further conprising inputting a geographic |ocation of
the 15chilled water plant into the one or nore data inputs, wherein the

i deal i zed powerThatcbmputat prograingprodhictefl Glhied 1, witeheiathe |l @dsiatatdompspesdoddi vabites on
data and wet bul b datﬁlforftthhehigg&)%t%p%ct | ocation. 19. The nethod of
Caim 15, W& R Reiles RhhE AMEFS P S5RA At i ve | ogs conprises i nputting at
| east twel ve representative logs for a yearly period. 20 20. The nethod of

Claim115 furth CO ritsi ng adj ust.i ng 2 unning.tinme of the chivll d water
plant to r%f | ectheatRpuer  RIREFNe PRAU HhE E{k}lﬂ Z’d heely 45 LRreSeRAE e o8 &%%
i deal i zed qawekesUslidtil@addt fori a5 1€8d @il @treste BhillBrsaff theedslled Waespet fhieqadnt on
data and rllélg rclliatggseleicte ‘from the group cons.isting of pumping frequencies, fan frequencies, water
supply temperatures, and water return temperatures.
9. A qualification system for determining one or more effects of one or more chilled water
15  plant upgrades comprising:
a processor;
a memory device; and
machine readable code executable by the processor and stored on the memory device;
one or more first data input fields generated by executing the machine readable code,

20  the one or more first data input fields configured to accept empirical Iog data for a chilled

water plant for one or more periods of time;
one or more first data processing units configured to generate at least one numerical
value summarizing the empirical log data for the one or more periods of time, the one or more
first data processing units implemented by the machine readable code;

25 one or more second data input fields generated by executing the machine readable code,
the one or more second data input fields configured to accept representative log data, the
representative log data comprising data selected from one or more logs of the chilled water
plant having a value closest to the at least one numerical value of at least one of the one or
more periods of time;

30 one or more third data input fields generated by executing the machine readable code,
the one or more third data input fields configured to accept specification data for the chilled
water plant;

one or more second data processing units configured to calculate at least an idealized

power utilization and a current power utilization for the chilled water plant with at least the
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specification data and the representative log data, the one or more second data processing units

implemented by the machine readable code.

10. The qualification system of Claim 9, wherein the one or more first data processing units
are configured to summarize the load data by a mathematical function selected from the group

consisting of a mean function, median function, and average function.

11. The qualification system of Claim 9, wherein the representative log data is at least one
set of log data having load values closest to the at least one numerical value summarizing the

empirical log data for the one or more periods of time.

12. The qualification system of Claim 9 further comprising one or more third data
processing units configured to determine and output one or more differences between the

idealized power utilization and the current power utilization of the chilled water plant.

13. The qualification system of Claim 9 further comprising one or more fourth data input
units configured to accept a location for the chilled water plant, wherein the idealized power
utilization is calculated with at least the specification data and wet bulb data for the location of

the chilled water plant.

14. The qualification system of Claim 9, wherein the first data input fields are configured

to collect the empirical log data for monthly periods of time.

15. A method of determining the effect of one or more chilled water plant upgrades
utilizing a qualification system comprising:

inputting specification data for one or more components of a chilled water plant into
one or more data inputs of the qualification system,;

inputting chiller load data indicating the load on one or more chillers for one or more
periods of time into the one or more data inputs to calculate an average chiller load from the
chiller load data for the one or more periods of time;

identifying representative log data from one or more logs of the chilled water plant,
wherein the representative log data has an attribute of being data from the one or more logs
having a chiller load value closest to the average chiller load of at least one of the one or more

periods of time;
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inputting the representative log data identified from the one or more logs of the chilled
water plant into the one or more data inputs to calculate a power utilization of the chilled water
plant from the representative log data; and

initializing an analysis to compare the power utilization of the chilled water plant to an
idealized power utilization of the chilled water plant, wherein the idealized power utilization is

calculated with at least the specification data.

16. The method of Claim 15 further comprising presenting one or more results of the

analysis to display the effect of the one or more chilled water plant upgrades.

17. The method of Claim 15 further comprising identifying and inputting additional

representative log data to increase the accuracy of the analysis.

18. The method of Claim 15 further comprising inputting a geographic location of the
chilled water plant into the one or more data inputs, wherein the idealized power utilization is

calculated with at least the specification data and wet bulb data for the geographic location.

19. The method of Claim 15, wherein inputting the representative logs comprises inputting

at least twelve representative logs for a yearly period.

20. The method of Claim 15 further comprising adjusting a running time of the chilled
water plant to reflect actual runtime of the chilled water plant, wherein the idealized power

utilization is calculated with at least the specification data and running time.



