Trane Thailand

SEPTEMBER 2014 : ISSUE 20

a5a0nsSU e-Magazine auuUs:Dudould  UbuenfbAWUNWSEDIUSUILUGIDS dobinZobBalaos dbawsnlovriu
Iswolu:tduminy 1ndopUsUoimAada  AWIdemevops:uugunsrulanunabii Snibadud Is18bdans:a < Mol
wubnuulsundw’ Adowacdbia 9,000 - govodlpfio ‘riuinsudivlunu:tilkls VSD Centrifugal Chiller Tuus:infing’
36,000 Btu/h Aowsoemuus:Heawabpiy  soufibludouvep Engineers Newsletter 15100818:07 INE0RUdOG-UoIEE
ra:alsorelunisdadvia:uisosny) 8n  ¥opmisls VSD riugunsnienbs Tu Chiller Plant ©InAUDIUINSUUS:INE
rbebripubeay Tunolhiianowsay  ansgoiudm Boawnsndaaiusiga:dealalualuasu

IUAMUWNWOU IBTUAIUDIUUSMIS IST e insugevounnunnmu ArAowIoooToluRMWNISUS:HEIaWADDIU

Ia:UsmsyobINsulduaL NbUSER=AgbYbULIUMSaDNUWCULIWACATUN
Ia:usmsyevinsulndduesidosr) IWolkriliconaucobmsdepgnmILURDULL

gonu-thlusinsudias1rmsaua:fiou 5o
1JunsasoorIdryryirunisaua:fiouno:

e

3 L . — j—
bl n’* F ."' ,*...
. NoU s o . 1 - i
/ [T — ....- -_.':.' ‘_.l****i 1 _’Eg ! ‘: = ._'..-l:l:lul
J - F— e L R N B
WH ﬁw{rwr Grom e p—— !.“!h; — e
—— " =il
%

VSD CHILLER /

riwwi Part Lift W50 Part Load? -

A AR




% TRANE
Product Updated//

ed Water Fan
AWUL

Fr—. =

_— —  uevownAnudoumsiBmus:uulsuomeiivy .
‘ IsthiduludoouulilddriawnzmsiBmuindon
| : A dvauiduuinaidnivusouludh (Concealed)

- v *~ | pdonuuiuauldihmmu (Convertible) Ihiu

iovmnANUGaLMSAKMNKMEALIDD WoaNIUUEIURTIDID

‘ DRowdovmsiBinSovdvauidiuuinaidnivudiawd Wonaw
aaonlumsiBvuna:msaadd Trane dvldwcuuninSavap
auidutiowivaanLIWasaDSUAJLGIVMSTIVaNAMISUNU
mif Trane WuniiviudwanniinSavavauiduutnaidnAsy

nniwuliwaanuuawnsaidonisvwldmunoiudooms

d

(1

ﬁ“—"‘-’“_"?}'}j" dadvldva
AWIAUIR na: muidavIn
i@onlBcaond + UE:IE.ml‘llﬂﬁl l + Tisunou
9,000-36,000 . Tumsiiadi

Btu/h

’




TRANE

Building Services

Trane Care Service

Vibrafion Analysis Progrom

‘Usinsudnskimsduasinou IDudsmsahAnyio:UovAunnuidameuon
S:UUNa=aUNSIUVEDWUS:NOUMS WANlAS:uUU SIUNbIAINSWAIUALUMSHIIL
waiicmamslsmuvevs:uulienounuida Bogaadunulumsdutunu na:
wuus=AnEmwiia:AnamwmpsshovovAulditiuashud’
[Usunsudinsimsaduaniauliiwadusmsus:u ua:ran1saiinBariaguan
lrewadwsla Dudruryarumsduaiiouoinmsrimiuwovaunsi lrelisie
ardenlfstnununioni na:uiugndas:uuduuisn n8as:uudu

VdB
Usunsuaiasinisaias i wéua:foutawsoilaunfinsen ::E
rdvrinueg Tneo:suoInMsifuAAUEuERaulupARILN:EL 120
UaDIASEVINS Na:tuaAVAIAdWEUEHaunulugUiuy AEUGBYDEN LD
(Time Waveform) na:ununawn (Frequency Spectrum) ilioi _ 'EE
drununuiaudounthRituRLWEUAWUNWSBVSUILURT 15U 20
aowluauna (Unbalance) nsievrud (Misalignment) AOWTAUNT WWW JM(J
vaITiess (Gear Defect) AMUDAUNGIUSO (Bearings Defect) Ms Y
Niaonaou (Looseness) nisnaaaunlumunzay (Lubrication) Ty Order Normalized Spectrum

nolwin na:-3unfidoinatunuinseudnsiuy iaouwuiBosniu
nsinUruninatulAggnognAen ta:JeviunisngaaniaLueninSan
vnsiias:uu (Unplanned Downtime)

Aogeuilinuavialaasiuy
Centifugal compressor
(&eadriu Housing rivlisian
naaluaLriuraLshL

nonua lsioatsauuiu
ua:Alo1egV




Trane Care Service

TRANE

Building Services

MsJASEHAIUNASY (Spectrum Analysis) mluAnudan3insrimsdud:iiounu
drurunnuitiundins inmsduasiouiuiludryrunulusUiuu: Complex Trane Care

waveform Boo:0unisenAv:uendrunifiinduruSendnsiuls do ws1: Trane DuljwantaiaesninouiGeasnlugunsni
Omisiavdryounrunldonn Transducer ULIUNS:UIUNISUBY FFT 1ie NNEoUuaNIASaUPNSUBNISIBENDINDSY WadIASTHiDIND
TWdneranisinoL fj‘ﬂﬂ:ﬁﬂTﬁF]ﬂJ‘[ﬁT'IS’ILIﬁ\Jﬁ"Ilﬁﬁ'!i.lﬂ'.]l]ﬂ,lﬂ"lﬁllﬁﬂﬁ\] 1a: IEE.DUTLILEIUISTH‘TUWEHI;IEIHI'TUH’HHIF]Uﬂﬂﬂfﬂﬂ'ﬂﬁﬂﬂ'lﬂ[]f'l
Authlunisinly davia:niuenanins
miudavainsrimsadud:iiou Datwannnsans:itnduNwelfiAuRbAWaNNSauaY
nn9 Budouwevaunsndlus:uuUsusnmArTNIsigeUR doulsidryon .;;jnﬂu.ua:ualﬂas'sziuIlJﬁuUs:mnua:uﬁmuaud::udsr:nﬂu[aﬂ:
msdua:faulufioey BunnAsoidynrumatiinsidsuaenoiiiu fuudeuluthiuLISOUAUNS:UOUMSIIAS 1N SAL: Mou
anariiiinadumFAng 17 1su nsdnnsavevantiu Aowliauaaueay ﬁ:ﬁwﬁﬁmnsmﬁuPi'mwl.iuuaur.‘ﬂsﬁﬂnsgmtiqmsnj.lﬁﬂu
unuueires ta:nsideuneslulsimesuenans ABUISATBASNSHSIDAD 0gAlNEMSTYISANFANISVAUA-NOUMINAULAUIASAVINS
uia:msitodedrymiiBeuso:uosasanuibeiulumsnsaonamn I m””’mf‘ﬁﬂ'“ﬁq”mmﬁq“ﬁ“T“”r‘S'ﬁ““ﬁ”m”ﬁ””“
BuAuRD:dvwalilAUIFMEIRRDY IwgANUILUEweVUS:INN upblrum fie LwsguaIna IS0 10816
1A:ULAUBVAIILSUISVADY:NATUIA NSIIAS1HiIMSAUa:audusn

ﬁﬁuﬂmnws:ﬂ:ﬂﬂaﬁawalﬁmfmTﬁ‘aehuﬁiﬁau ievonwadwsnlAvnlusunsumsaias1inisdua:faut

ausnnsavaauamnua:AoIUsuendunlAagvEnGy
[RenNsaIAS NS WuavLaDINNISaARSLIIAS :iauns
meluitaawalfagoBanu 1s13uwsaunio:uniauanuonio
msAidunsidannTora:Uauiudruminenoo:inadulAsgnn

dus:ansnaw

Vibration Alarm/Severity

MISASIDIAMsSaua-fiau

04



Variable Speed Drive Chiller

VSD (Variable Speed Drive) 30 VFD
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Variable Speed Drive Chiller

Pressure for Centrifugal Chiller ~ Operating Temp & Pressure
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Variable Speea" Drive Chiller

VSD Centrifugal Chiller i ‘Part Lift’
150 ‘Part Load’

PINFTITRANMN ‘Lt uay 'Load’ 19au 9=iiulan
\ISD Gentnfugal Chiller 3ziluanansUIzndanasau
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2U1A 1,000 Fi fignzeanuL ﬁﬂuﬂﬂﬂ’fugﬂﬂ 5
LN ity Law FANENTUSA (1) wum 04F) Condenser

flgnmz Full Load fagufl 5 (a)
>> GV Lstlﬁ'twﬂﬁmmﬁmﬁu‘lnﬂmwaﬁaumaﬂmm

100% |
>> VSD 9uifiufl 60 Hz (100%) 12°CEaen — S i g2
> Lift = 33.5 nG . - : ; [pesid min.)

fan1z 50% Load ﬁﬁﬂw 5 (b)
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Variable Speed Drive Chiller

Example : 100% Full Load Condenser Relief

1000 Tons
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Variable Speed Drive Chiller

forfu ual VSD Centrifugal Chiller azdis=@nSnwil Part Load i
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providing insights for today's hvac system designer

Engineers Newsletter

volume 42-4

The Impact of VSDs on Chiller Plant Performance

The effidency of various chiller plant
designs and operation strategies is a
hot industry topic. A recent five-part
series in the ASHRAE Journal provided
an excellent process for designing an
effident moderm chiller plant.

Also rever berating through the Industry
is the concept of the all-variable-gpeed
chiller plant. With the popularity and
falling prices of variable-speed drives
(VSDs), the sentiment of SOAV (Slap
On A VSD) has ramped up. While
investing in a VSD on chiller plant
components typically results in energy
savings, the magnitude of <avings and
the payback can vary significantly.

The purpose of this Engineers
Newsletter ks to compare the impact of
the addition of VSDs to various chiller
plant companents under a few different
design and control conditions. Tt is our
hope that it will provoke plant
designers Lo explore the range of plant
de<ign and control possibilities on

future projects.

The Analysis

To provide enough divarsity to make this 2
usaful analysis, the following examplas will

be analyzed.

Building Types:

« Chicago offica with economizer

« Memphis hospital no economizer
«  Miami office no economizer

Base Chiller Plant Cnnﬂguratinns:

Chilled-wari=r conditions BE"F-42°F
(1.7gpmfton|
Condenses water flow B5"F-8d 4°F
canditons i3 gpmitonl]
Coolng tower cell perchller (3827 gpmubgl
Condenses water pump pes (19 Wikpd
chiller
1, 2, and 3 constant-spead (0667 KWihon)
chillers

Fined tower setpont control =~ B5°F

ASHRAE 80.1-2010 Path A complant

[1] Per ASHRAE B0.1 2007 - Appendix G Basaline

Budng

@ 2013 Trane, a business of Ingersoll Rand. All rights reserved

Altematives: From these base conditions
the EII'H:'Il‘}"Si:S will consider:

« optimized control sequances,

+ the addition of VSDs to various
components, and

* nearoptimum system design
conditions.

Bacause saveral of the optimized control
stratagies consicearad are difficult to analyze
in commearncially available energy modeling
software, a custom program was created to
perform the analysis. It utilizes multivariable
guadratic chiller modeling algorithms and
the ASHRAE cooling tower performanca
modal, deviating from design setpoints only
where specified to evaluate optimized
control. The modaling program parforms an

8760 hour analysis using TMY23 weaather
filas.

The resulting enargy parformance is
reported as amualized kW/ton. This value is
calculated by dividing total annual chiller
plant kWh by total annual system ton-hrs. It

rapresants a yearlong average of the chiller
plant’s performance.

Finally, it is important to note that in order to
maintain a reasonable scope for this
analysis, we considerad the anergy
consumption of only chiller and haat
rejection equipment condanser pump and
tower fanl,
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Figure 1. Base case system performance in annualized kW/ton

s -y Chicago office Memph i hosprtal Msmi o fce
e ‘_._ — weth emnomirer a0 SCon oMz er no EconomoEr
chilier clg.twe. fow et few  oetod [l | ped KW R | (el e W o el ] e B
By em frs (gem/mn)twe maped 05 06 07 08 09 10 11 0S5 06 07 08 09 10 12 05 046 0.7 08 09 10 11
base €5 1spd 3 CF  a5F i e L] . ) L i LI ]
W1 nitier B2 iners? [SEFLT

sired for 110% of D buidiSireg full loat®
1 condery pomg and 1 towar cell

DT My et o ¢l i ity SN
J.Em arap eliilers, segairss el Pe kivdp ha S o Y -apiind ahlles B Rl landas & peslile

The Base Case. Figure 1 represents our
base case for this EN comparison—
paerformance of an allconstant-speed
system operating with a cooling tower
setpoint of 85°F The left side of the table
shows the plant configuration and opearating
conditions. Table abbraviations reprasant
the following:

For the two- and three-chiller examples, the
lag chillers are cycled off as soon as the
plant load allows. In an all-constant-speed
system, if the lag chillers are left on at lower
loads, the annualized plant performance will
be worse, approaching or equaling the
energy use of the singlke-chiller system.

Observations. From this base case

1
siped fow 585% of T Baiidlieny Rull bowd”,
I comderiar purngs ard I e cilis

slowed for 36 7% of B Budldirsg Al ot 2,
5 corderidy pomigs and 3 vy cedis

Second, the annual plant efficiancy for
the Chicago location looks worse than

the othars. As chillers are added, the
differance bacomes less. There ara

two significant reasons.

—~ Ewven with airside economizer
operation, the Chicago office has
a higher percantage of hours
operating at lower loading on the

- ' analysis we can make two cbservations. chillers. With the entaring

VS iabie spend :

1 I « First, the use of multiple chillers condenser water baing controlled

e a significantly decreases the enargy use to B5° the increased low load

3gpmiton  high flow rate of the plant, with the greatest impact kWiton of the constant-spead

2 gpmiton  near aptimal flow rate seen in going from one chiller to two. chilleris) and high relative _

- . This occurs because at many partdoad condensar pump power results in

| hours, half or more of the pump and fan worsa system efficiency at low-

ot B enargy can be cycled off. This results in load hours.

BEF cornstant leaving water setpoint a much batter balance of chiller, pump — At low loads thera are fower tons

Opt reabbrne oot mizad LOWeT Watsr termp, and fan power relative to the cooling across which to distribute the high

cartrol load. At many partdoad hours, one or flow/high level of condansar
maorg chillers also can be cycled off, pump enargy. I'“BSl.ﬂil'lﬂ in a3 more
The enargy performance results for each allowing the remaining chillers to pronounced negative effect on the
location and building type are shown on the operate at a more efficient load point. system annusalized performance.
right in terms of annualized performance of
kW fton.
Figure 2 Alemative 1 and base case comparnson of constant-speed versus variable—speed cooling-tower fan control
=re hei it L
'“::" ‘::' - 1:'11“;1;1“ T;T;m nn“;::l'lmu'
cMibr oy twr. Baw - ——_ [ T AT LAEed kW] AT LT W]
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1. €S Vs 1 OF 85 e v | . LI
9 cuter | RS 3o |

Alternative 1. The first alternative (Figure laast improvement is on the three- + \While not obvious from the data, the

2} applies variable-speed control to the
cooling-tower fan, again with a2 cooling-
tower leaving-water temperature setpoint
of 85°F

Observations:
+ Adding VSDs to the cooling-tower fans

improves plant efficiancy by 8 to 13
percant. As might be expected, the

chiller Miami plant and the greatest
percantage improvemeant is on the
single-chiller Chicago plant.

« Cycling operation of a single fanon a

cooling tower is 3 very inefficient
method of tower capacity control.

« Taking advantage of the affinity laws on

a free discharge vanable-speed device,
even without optimizad satpoint
control, results in substantial savings.

@ 2013 Trane, a business of Ingersoll Rand. All rights reserved

stable temperature control enablad by

the tower variable-speed capacity
control also enhances systam

efficiency.
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Figure 3. Atemative 2 with optimized venable-speed-drive (VSD) control on cooling tower fan

-l ond Chicago offe Hemphes hospral Miami office
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Alternative 2. Figure 3 compares
parformance results of the system with

optimized control of the cooling-tower fan

spaad, properly balancing the fan anargy
investment relative to the chilleris)
loading.

Observations.

*  Dptimizing the vanable-speed cooling
tower fan operation significantly
improves plant annualized efficency.

« Compared to the base case, the plant
efficiency improves by 11 to 24 percamt
for the optimally controlled variable-
spead cooling tower alternative. Again,
the least improvemeant is on the threg-
chiller Miami plant. However, this time
the greatest parcentage improvemeant is

on the single-chiller Memphis plant with
the single-chiller Chicago plant not far

behind.

« Helative to installed cost, and often on
an absolute basis, the application of a

tower fan results in a greater increase
in plant efficiency than any othar
single optimized application of 3 VSD
in a chiller plant. As we compare
more alternatives this will become
awvident.

Conclusion. Every chiller plant shouid
utilze optimized variable-speed control

on all cooling-tower fans. Thera is not a

V5D with optimized control on 3 cooling-

better chiller plant energy-saving
investmant available.

Figure 4. Alternatives 2 and 4 companson with the addition of vanable-speed drives on the chillers and optimized tower contrel

P Chcago offiae Memphs hospra | Miami office
'._ WAE. — W TEN SOOI MiCEr no aCanomiEr NS 0 NCEmEsr
chlliar t“- ferai rlle Mew coriel Al e d kWD L Do WOt | Carmumllosd &N |
. (@evien) type mathed 0.5 06 0.7 08 09 10 11 (05 06 07 08 09 10 L1 | 0.5 06 07 08 09 10 1.1
hase. ©S 1 spd 3 CF  85°F B e ] . |.| ®
1. €5 Vs 3 CF  85°F e ® CN | . - .
2. 6 v 3 o opt 1 - e ..
3. WS V5 I o om 0 - e - e
s ws  ws 31 cr sse Y I . v - e
I 9 | criter B cdias B :crdias |
Alternatives 3 and 4. Figured addstwo  VSD may be partially offset by remaoving « Alternative 4 reveals that incorrect

additional altarmnatives, each with vanable-
speed centrifugal chillers. Alternative 3
illustrates optimized vanable-speed
tower fan control. Alternative 4 illustratas

the same system with a tower controlled
to a design setpoint temperature of 85°F

As stated earlier, the fulHoad efficiency
of the constant-speed chiller is modeled
at 0.567 kWiton (ASHRAE 90.1-2010 Path
A compliantl. Thesa altarnatives’ varnable-
spead chillars are modeled at

0.585 kwiton (ASHRAE 90.1-2010 Path B
compliant). This degrea of diffarance is
common becausa the VSD introducas an
additional electric efficiency loss.
Additionally the increasad cost of the

@ 2013 Trane, a business of Ingersoll Rand. All rights reserved

chiller condensar or evaporator haat transfer
tubes, which negatively impact chiller full-
and partdoad efficiency.

Obsarvations.

« For alternative 3, adding vanable speed
to the chillers with optimized V5D
cooling-tower fan control results in plant
anergy savings in all building types and

locations.

+* |n hotter and mora humid chmates the
savings is less, so the return on
imnvestment would likely be less

attractive.

tower control can negate the banefit
of the vanable-speed chillers and

maka the system work lass efficiently
than one with constant-speed chillers
{@.g., an operator overriding the tower
setpoint to 85°F). While this type of
operation may seem ludicrous, the
author has witnessad similar
operation in more than one chillar
plant via remate monitonng as well as
during personal visits.

The variable-speed affinity laws can
work against the system efficiancy

too.
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Figure 5. Altemative 5 comparson with constant nearoptimized condenser flow water (2 gpm/ton)
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Alternative 5. Figure 5 represents the same “Condenser water._ #e cycle costs were minimized at
system configuration and control as altemative 3 1he largest of the tiree dalta Is anéhyzed, abaut 15%

but with the chillers, cooling towers and condenser hoth single-stage centrfugal chillers and two-stage

pumps salectad for constant flow opearation at a centrifugal chillers”
near” optimal 2 gpm/ton {15°F dalta T).This flow
salection s basaed on the recommendation froma Obsarvations.

number of industry chiller plant design studies, the
|latast of which was published inthe ASHRAE
Jourmal (Decamber 20111

Figure 6. AHemetive & companson with sddiion of vanable high condenserweater flow

+ All configurations for altarnative & show energy
savings comparad to a system designed with
the histoncally common condenser water flow
rate of 3 gpm/ton (9.4°F deita T).

M cffice
o wnpa e g
(i o ! e |
05 06 0.7 08 0% 10 1.1
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« Although the chiller's design efficiency s
decreasad, this is offset by decreased
condenser pump and tower fan enargy use.

Plants with fewer chillers show greater savings.
This is dua to the fact that the condensar pumps
are not cycled off with load. Also with lower
dasign flow and power draw, the condenser
pump enargy 5 lass 35 3 parcantage of the
annualizad plant energy use.

'I:Iuln?!uuilnﬂ aliow us to use absolute trems sudh as
“cptimal” withaout 2 ing adjective. In fact it's liksly that
the true optimal value would depend on She load, iccation and
user's opbrnization cribena, ie., life opde cost, AOI, lowest
possible annualiand anergy use, first oost, eio.
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Altemative 6 usas 3 gpm/ton design condenser
water flow rate but applies optimized varizble
condenser water flow to continuously modulate

the condensear system flow and pump power use
relative to the plant load (Figura 6. The objective of
thes condrol is to provide the chilleris) with hagher
fiow at hegh loads when it most benafits chiller
parformance, and reducing flow and pumping
power at part koad to minimize the excass pump
enargy consumption.

Observations.

« Energy savings difier by location for this
alternative. The Chicago office and the
Memphis hospital alternatives show minimal
anargy savings whan compared to the near
optimized constant water flow (alternative 5).
Single chiller systams again provide a larger
parcantage of savings.

Properly balancing the chillerfoump anergy for
best life cycle performance (nearoptimal
constant flow designl leaves iittle excess
pumiping anargy to be optimized out of the
system at part load.

The Miami office chiller plant energy use is
higher for the high design variable flow
altemative compared to the nearoptimizad
constant water flow casa. This is likaly a result
of two conditions: The larga number of high-
wiet bubb operating hours which requires high
flow to prevent unstable chiller oparation results
in elevated system pumping power. Sacondly,
the highar design entering tower watear
tamperature of the low flow system increases
the tower heat transfer effectivenass which
results in proportionataly lower fan power at 2l
loads.

The effidency of vanable-speed chillers is more
negatively mpactad by varying condenser watar

@ 2013 Trane, a business of Ingersoll Rand. All rights reserved

flow. Therefore the expectation is that a systam
with constant-speed chillars would show
shightty greater benefit in annualized efficiency
compared to the VSD chiller system.

As with variable-speed fan control, incomect
control would negate the benefit of the
variable-spead condensar watar pumging and
cause the system anergy use 1o be
substantially the same as the 3 gpmyton
constant flow system (aiternative 5). This could
occur throwgh an operator overriding the VSD 1o
60 Hz. Again the affinity laws for variable speed
can work against the system efficiency.

Unstable condenser water flow andfor cooling
towver fan control would negatively impact
systam efficency and may rasult in unstable
chiller operation (surge in centrifugal
compressor chillers). The low constant flow
alternative eiminatas the potential for unstable
condanser water flow thus raducing the
potential for instability with varying loads.
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Figure 7. Alternative 7 companson with addition of

vanable nearoptimzed condenserwater flow
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Alternative 7. Figure 7 illustrates a 7 The application of VSD technology to
system with 2 gpmyton design condensar Summary both new and axisting chiller plant

water flow AND optimized variable
condanser water flow and cooling tower
fan speed control. This configuration
leverages low design condenser pump
and tower power and raduces it even
further when baneficial at part load. This is
balanced against a slightly highear chiller
power use at full-load design conditions.

Observations.

This is the most efficient configuration
examined, although the efficiency
advantage is small in all cases when
compared to the nearoptimized
constant condensar water flow
[altarnative 5) or variable high
condenser water flow system
[altamnative 6).

Incomrect control would have a
negative, though minimal, impact on
the system savings compared to the
nearoptimized constant water flow
system (altarnative 5. Again, this
could occur through an operator
overmriding the VSD to 60 Hz.

Whila there are many other plant

configurations and design conditions that
could be examined, these 72 parmutations
[3 chiller quantities x 3 locations/facilities x 8
plant configurations) provide some clear and
important design and control direction.

1 Muitiple-chiller systems provide for
better annualized chiller plant operating
efficiency, particularly for two-chiller
versus one-chiller constant-flow
systams at historical design conditions.

Single-chiller plants benafit most from
optimized design conditions and
variable-speed components. When
properly applied, thesa plants can
approach the efficiency of multiple-
chiller plants.

Optimally controlled varable-spead
cooling-tower fans are fundamental to
the efficiency of avery chiller plant.

Variable-spead chiller technology, with a
properly controlled condenser water
systemn, delivers improved annualzed
efficiency, particularly in mild climate
buildings.

For a new chiller plant, thera is
significant potential to raise the
annualized plant efficency without the
addition of sophisticated variable-speed
condenser water flow control, simply by
using nearoptimal design flow rates
rather than historical AHRI standard
rating point flow rates.

For existing plants with relatively high
design condenser water flow rates,
thera is significant potential to raise the
annualized efficiency by adding proper
variable-speed (flow) control on the
tower fans and condensar water pumps.

@ 2013 Trane, a business of Ingersoll Rand. All rights reserved

components can provide for significant
improvamnant in annualized plant
efficiency and therafore reduction in
anergy consumption. However,
sustained optimized control is critical to
realizing the ongoing savings potential.

Two cntical questions remain.

The first: Is thare a plamt configuration not
analyzed here that could provide a
significantly improved life cycle cost or BOI
compared fo the extremes of al-constant-
spead chilers or all VSD chillers? For
example, a combination of one or two
variable-speed chillers with other constant-
speed chillers in a chiller plant. This may ba
the subject of a future Engineers
Neawslettar,

The second question is actually
fundamental to the first: What is the cost,
ROI and life cycle impact of each
aitemative 7 For an axcallent treatmeant of
this topic, refer to the five-part serias in the
ASHRAE Joumal, "Optimizing Design &
Control of Chilled Water Plants™ {July,
Saptember, Decamber 2011, and March,
June 2012 issues).

By Lee Chna and Bran Sullvan, Trane systems
engmeers. You can find this and previous Esues of the
Engineers Newsle2er at wwwi.trane.cam/
engneersnewsletisr. To comment, send e-mail to
ENL@trare.com.
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HVAC Parts & Supplies

Spare Parts Updated

DurkeeSox IRR™
Air Duct System
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DurkeeSox IRR™ Air Duct System
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DurkeeSox IRR™ Air Duct System _
TRANE

HVAC Parts & Suppifies

The Global Advanced
DurkeeSox” IRR System

1LThe bl rownd 2 External Metal ning

rrsedal supporting duc SUPEsOF bing Sysiem

wslem e & aaciins And
Durkeesox® RR™ Al E-_-ct's-rs.m — .'” -

w Tl e T R T Tr T,

Arderral Metal
supporting rng system

A Metal trsck tensile
systemn

Applications

High Reguirement Long-term Suspension
for Visual Effect shutdown/ system
Regular ventilation isn’t convenient

—— e to install
E LF 1| _

B - B A

i




Technician Update
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