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TRANE

MHMVAL Parts & Supplies

VARIABLE FREQUENCY DRIVES TRZ0O0 SERIES
Drive your motor for energy savings

ENERGY EFFICIENCY & RELIABILITY

Trane TR200 funumddnyluszuuifiaannslinday, nang
avlinunawmay, 1inUszdnin1n AC motor speed control,
AuANuAzenAUnauaf I uazanAtlidne il TR200 fig

WUUARAIAIN T ULALAASINEM ALY Trane IntelliPak™,
Voyager I, M-Series™, way T-Series” Climate Changers

4anAININ199295U189 TR200 Series Drive UuszuulliAvaq

Tslaraaunmspuinliainsaindulatuununnalnsailuszuy
HVAC wasnaidussuudnludé (automation system) 18199
Fointewnzeuiug lFuasiesansfasamedmiualnsitazny
retrofit aRMANTRALazANNEAMELlUNTIIUYIA TR200
Series drives fTU1295288N1T1H91UTENINN 1 - 1350 HP RN
nNTIINUNY stand-alone control of cooling towers,

exhaust fans, pumps and AHUs
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VARIABLE FREQUENCY DRIVES TR200 SERIES

TRANE

HVACG Parts & Supplies

TYPICAL BUILDING LOADS IN

HOT HUMID CLIMATES URqunsiindszangnawnslindsanuiuidudedrsgy
VFD ifluszuudidansaiiafianunsaniuguanundafiuys
LGN funialimefivas AC induction motors 3 phase 18

OTHER N15ULUaY fixed frequency and voltage input power

L IGHTING N
11U adjustable frequency and voltage NNIARAG
VFD ¥ Ha18150A7UANAINIFIIAY AC pump 13a

fan motor aRTuNEaIN1T valadrdturas variable

AIR CONDITIONER frequency drive (VFD) Aan13UssHinlnani15annng

604 1IN 191NN USURAINNLTINAIND LN DT

Trane TR200 Series VFD @a VFD fldsunisaanuuuiugaiiia
asliudmsunsliussuulfuannad HVAC Taaewnziita
ann15lindwnu, fnargnslicuasvamad, wianseguuuy
nliufideradliuaziiiunisinnufiaanuuuinifanay
AuasnnufaensIiluiu HVAC Mansfinnsmuansainadiu
AgfiuTzUUIAIAATIATA (vector drive system) FaaunyolH

Andsgegnunuapasindanuilalanlisasansauias ua
nsUFuNaLEaTOR ILNs (Automatic Motor Adaptation) 178
duanuivlalulszdngnanninausawas i dusedafimune
Au uanniTTunTUFUNG USRS (Automatic Energy
Optimizer) ftwdsuusianlint1aanyas VFD IHdunwugny
AFenufilintuasafinamadanson duluiadanisanniyld
WA
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VARIABLE FREQUENCY DRIVES TR200 SERIES

TRANE

HVAC Parts & Supplfies

TR200 Series VFD Benefits

ENERGY SAVINGS
| Automatic Energy Optimization (AEQ) : #5939 load WAL speed

1anaragatnssallasiaannslindsnildlaunndige
I Sleep mode : naaMIYNULAY drive aadnludsiiiannuialdaglu
FEAUNNHUAINANITUTENEAN G

COST SAVINGS

| Intelligent HVAC controller : auto-tuning PID loops 4 1a anA1 113183110151 external controllers

| Built-in HVAC protocols : TR200 drives (UuauniN1a4921Un9390n1927AN92ENINYSRERA
| Build-in protection : Integrated technology findnaMudLTusiasfigunyal external protection luvoue

fiinangnslivunamaiuazaunsnidu luszuusae

NG elE) I = e S = ) R = Py A L

| Dual DC-link reactors : A1 harmonic performance 4191 AC line reactors {4 5%

| Automatic high ambient derate : drive @¥13audLFaudaNzamAgaiundIAINTmua lulnifinIL
puanmndlnganRuinaznTzua i

EASY TO INSTALL [ S i =

| Compact size | Simple. flexible menu - pre-set default

| Run-permissive circuit : #1331 dampers common parameters taelHinasan1IAAc
wiaguaselafudu 4 agluanwivnzandmivnng wasBufufivoaii
ALTLINULRY drive | Trane Drive Utility software-tsl#iin{4

| Real-time clock : iUz dninmaisrineauiiinnny lﬂ"f’ﬂﬂﬂ’ﬂHﬁ’JLHE"ﬂﬁdﬂHﬁﬂ“ﬁ‘i"ﬂﬂﬂ‘icommissianing
Futaunnivlunmsmupuiupuiafinanugznin uaznsuntidgmsnumstasiludonasn Uss
gunalazUszrianasanu | Advanced firefighter's override-f521aan

| Plenum rated : drives tazsaldandueianunlify dmiulunssigniduiaiiuanulaansiovas
asRenziden UL dmsunisfinse air handling a1Ansfiagand
comparitments

TUsedfaauas lUarvwin,
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TRANE

Building Services

Trane Care Service

qoun 1

msiBoulfiaiudsmsiBoulwsnans mudmsumsiBourolan-Aduntiuun ws:Ms
BowAselwirilAdevondgrunnigo twulanmasumouinl wuwinlulsouiunds
nasulan: IsvuuinBaman ginn:uud SaurinslpiFosnoud na:vugouUISLUS:H
Isopu

ey msidausunulpeiBwaouiuniusSauninnsauniu
UoVIAGaIWAD (Fuel Gas) 16U 8:6AAU (C2H2) riusanBiou
(02) NRdIBaLNAE (Torch)

Us:Naunoe

1. naussving oanBlou o:GRau

2. BARJUAUAUALATG iwthnannauaulimun:auno:oeluidonu

3. UMSIAAMUALATG T 2 4n LNnsdnAuAuanBanAawAUiuneussoiG LINSIARIUALFNIAALAUN
delulGonu

anaduine 0 2 1du dmsunueandioula:ingo:msnau

miBaurnatNwauineno 2 stata:rivihnusuilasly

aunsnioaus:melul iminAneliiinus:melldmsuioGay

adAIBay rMntNNUS:auBUUITNAEAU

aunsnidaunudunsigdouunna 1su ISuRINsauLan nuia la:saviindsne

e N o O A

Voidaunfia (Torch) fonio:lAsumseeniuulinsuus:ansnmwaimenlsinu wifdodnouidudunsie
Tusuevuien naafie aiRAUsINNMsailulgoundy (Flashback) AvdiGauifia nsiAnlaniidings
s:I0ANaUNSNIUUERIMSIBaUIAa 16U MSS:I0ANMDIBaLNTE (Torch) NSanss:0AUavANEIE NSO
aeeanGlou (Hoses) Nros:nd0vIGauNfa (Torch) NU Regulator nSamss:I0AN Regulators l1a:
nsulsvidanfo Mss:0ANTuBaNGUSaRVIAAIGEIWEY dounrdawnu1oInMsIiaUsINnMsll
gounau (Flashback) AU
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Trane Care Service é TRANE
— 4

Building Services

Flashback [Ouusnnmsaifill (Flame) SaunduonmiBoulia (Torch) whiuanguiauwu Regulator [Ugorio
IfidBoway (Fuel Gas Cylinder) uru:iAennusandwuD:mamuighlulnensuufnsenninatuoInnisaning e
Wnanisanlndeginusiaition (Sustain Combustion) nSedntientu Ao Flame SaundudinidiBauiiia (Torch)
wluluaneeandioutiiu Regulator [Ugoiveandiou urui@eanu Fuel Gas o:lranuihlufosusougnsanning
duonmsaniidideliifin Sustain Combustion

AOWISIUBLIW (Flame Velocity) Unu:ifim Flashback 0:150U1n Flame Velocity 819g0fib 2 IiuanAdwiSausy
IF&Us:uaru 2,000 WrAUA n3a 1,400 lud/solun

aWARnalAiRA Flashback IARlAianaUs:n1s Aud
>> msuUs:nauaBauniia (Torch) lgniav
>> NSS:UeIfa (Purge) RMvadluanenfiaua:ioBouniia (Torch) faunisiaulugnion
>> AWAUlBulUgnFiw
>> 1d0nl3 Tip veuvdiBeuudia (Torch) linnsav
> MulAuavIAaluw@auNia (Torch) aARU
> aenfiagisansosomana:ous:melurniiinamsaning
> [Bs:g=vinvuauia Tip AuGuUABaulugnsian
> IiAMsSauavfian Regulator, Hose 8o Connection Wuwaribinonusuanan ufiannoiu
Augodvlnageunauluguanmuntio dusu

isnawsndevnuldeunauls Insmsinnvaunsnilevriulugoundu (Flashback Arrestors)
[neMavAnAon Gas Welding Equipment 4 ol AolAe

>> NMaNUDY Oxygen Regulator

>> NMoanuew Fuel Gas Regulator

>> fUdIGauIia (Torch) MuAURFaNUangaanGiou

>> MUMGauLAa (Torch) MuAURkenUanaufaGalwan
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Trane Care Service ,
TRANE

Building Services

Wonfeunia
{Torch)

Flashback Arrestors Ao

gunsnideviuludeundulumsiSouniia
[Reluus:naumaslpsvasumanndnfng
3 Us:n1s fa

>> Non-Return Valve
duaunouAumsinalilulunrmoiRes
— . - >> Flame Arrestor

A siumtivAnevArAvaUnsninulgeunau Dupogesu nSoAuliRBaunay
(Flashback Arrestors) >> Thermal Cut-Off Valve
il Gas Welding Equipment Sou 4 9A dusaduAusSau Ineaun:Unmsina

lnenui WalinousSaunaiu
!
]
N |

Connects ' : : - ———

” ‘-nl-ﬂ et pe——y w

Regulators .:_a —— - m
QDF-30 Gas flow direction 4

All IN ONE - Four Functions in one item - A ashback arrestors,
a quick connect and disconnect, an automatic shutoff valve and
an internal reverse ow check valve.

4 e
Flashback
Arrestors

w #00810n1siaD Flashback Arrestors |p

—

s
—

Jolduonu:

msiBoulnelGiriaGowan (Oxy-Fuel Gas Welding) [ulsvoiuna:anuus:neumsia| gus:neuiomdsvoiusovsiidu

mslitinis

>> finAvaunsnidevriuldaunau (Flashback Arrestors) NaunsninlGawmsuibouniia (Gas Welding Equipment) nneio
la:Dnmsnsavaauaniiaunsnlzoulirogiaue

>> @0l Flashback Arrestors AMsaaniiuuIa:aS$0ALLIASTU

>> MSIDAoUIANAGBUANWNNSITDIUYBY Flashback Arrestors pus:e:aNiuaniwua nSeagnuloala: 1 ASL

>> Flashback Arrestors AtunisiBousisuilasuliuseutiosnn q 5 U

[Usadamudaluadunii....
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Trane Care Service

doponwans:nuAINaoINMsSolus:uuBalaos
KS0S:UULhEN D:AavWAaNs:NUaoUs:ANENIWMS
MoYoLNLS:UUINEASH ITooNAIaAUBU
SoBuniUlus:uu (EnSUIA3ODIVU Low Pressure
R123) pdUandnsimsianiuasunousougon
arsmpwidu Dwariks:uulia:ounsnuaovm
DIUKUNTUIWOsSNUS:AnsMwMsmaUIEUlr
ALID IaluMmenaas:uuiD:oPMSIBWADDIULIN
Ju laghaconamsisouuovinSonikuosandn
Q08 UoNDINUU &KSUIASODIUU Medium KSo
High Pressure (R134, R22, R407c 1a: R410a)
UuU a1smaUIAUD:$900NIIUSIDUSOUINSOD
BoidusuasianowUguaniu wskansinantiub
naula:awsninunoiniAlagsaulaosnsoa
50 owrikwUUaDIUKUOAaKSONLIUIAEEIC
la 8nnbmssolkadgnidumsmaieanioaaou
aplared

TRANE

Building Services

Leak Testing Program

avuu Svidaowsudu
dnsunnas:uuninasvodAuaIsiANUISU
1Juoenvad Tuow:dudsTasuaoama:ioag
aou MsUSUUSDS:UUNISHILIU MSWEAQ
aasasumsuUuaaunnkuIg Jouryrda
109 na:duq Notoo:lasuwans:nusgISL
?INMsSovovs:uuansinNUIduaIL,
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Trane Care Service

BLESILASSATIBNISASIDAOUSOESIIWOSNILNASTIU
Us:dnanwyoviadovBalaosia:aaaunuiunisiiviugoniadon
soufivaamisoralumsusuusoia:soulsuindovBalaosius:g:eno
JobArU A28RUDIUWBILNYDILASIDEOUSOESITUS:ULUSUOINIF
soufibmsiinSeviiola:aunsnudnsuasovdusessonius:ansmw
BoAuvuL:auduviuinarsmacuiduanidaussanga souluio
msvamsievuavinacu Tags:ufivdaius anana:AuiaIne
Riku:aulaswBurMs IWoneolkinaus:Tasugoganngnmm

Refngerant Monitor Program

IWS: as:rUNALUrUKY Carbon Footprint Bodwans:nuao
AUMW ADUA:0oNaUNarsonouUaoariameiuoimMs MSaaad s:uu
asovaouansmAMUIusaluGD:aNsnUNUODADIDOAOU 1A:506THK
AtuUs:KEToMIsoeoenplawa Iwss:uulasumsooniuueNuLNASTIU
armwellsu UuAo Insopusuoimeansoaunsnirmaonuiguribpruani
ans Fluorinated ciooURUGIcNUSI08UUOUDAUUOL F-Gases 1a:0000
msnaaoumssalhalagupaiNsNwIuNsSusovoevauIIauo lIa:
Fluorinated eoiduansmauiBiunounuMEelnausaruruInadla I1a:ws
a1sUouUN300a DonobUsSSIUMBUATADABA IA:00DANSNOSIDWU
mssolkalanlanufRnimssoBuy WouUobriumsuuidouyonaismau
EuluussenMA Bos:uuasoDaoUasMANUIEUSAIUTTUOD
TasuMsooNIVUAUNOINCUNIDAUDENDIASDASO

TRANE

Building Services

A~
— 4

o IWSHISIEWNSNSUSUnUrlasoaiso
Ul doinfudrumilaoenvgnaon

° MUIsnAdUALAaMUMSaUlaaaon
24 150luo Tu 365 Sucol

° aomsnolkifiawans:nuiludae
OIMSIA:S:UUUSUOIMAUODANU
SOUTDADIDAAON I1A8:AUMWUODULUE]
° AnsnUSUUSLaUNSUUOLANUIK
roulaoenNDILUENLINDU 15U Wa
ns:NURDaOMSSHIKaUoLaIsMiAY
U 1a:Us:ANSMWMSIEWADDIU

° A0ANUIABONSUUKS0OUNSUD:
HEQMDIU (breakdown) BoTMIEDE
TumssouIBLAD

° gaonemsisouaunsnivovarulas
MiseathenfuUsInURIKU:aUIWoaa
ADUIAUYOVOUNSCU

° QNAaLCNUSITEUIOUDAU F-Gases
govarnMmwellsy la:s10auauauMmw
la:nonuUaoaneopUsSENBULNMDIaN
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The Impact of VSDs

on Chiller Plant Performance

% TRANE

Business Development & Application Team

Trane Thailand

Chapter 2 (ena)

Figure 4. Altermnatives 3 and 4 comparison with the addition of variable-speed drives on the chillers and optimized tower control

d nd Chicago office Memphis hospital Miami office
. with economizer no economizer no economizer
chiller cdg. twr. flow rate flow control [annualized k'W/ton) [annualized kW /ton) {annualized kW, ton)
type fans (gpom/ton) type methed |05 06 0.7 0.8 09 1.0 1.1 0% o0& 07 08 09 10 1.1 g5 06 0.7 0B 09 1.0 1.1
base. CS 1 spd 3 CF  85°F ) ° e @ Y B
1. s V5 3 CF 85°F LN | @ U L) 3] @
2. €S V5 3 CF  Opt Ul v - L] o e
3. Vs VS 3 CF  Opt n @ - e - e
4., VS VS 3 CF 85°F I- I' 'l | [l | : v -. l
| @ 1 chiller B : chillers B 2 chillers |
Alternatives 3 and 4. Figuredaddstwo  \WVSD may be partially offset by removing e Alternative 4 reveals that incorrect

additional alternatives, each with variable-
speed centrifugal chillers. Alternative 3
illustrates optimized vanable-speed
tower fan control. Alternative 4 illustrates
the same system with a tower controlled
to a design setpoint temperature of 85°F

As stated earlier, the full-load efficiency
of the constant-speed chiller is modeled
at 0.567 kW/ton (ASHRAE 90.1-2010 Path
A compliant). These alternatives’ variable-
speed chillers are modeled at

0.585 kwjfton (ASHRAE 90.1-2010 Path B
compliant). This degree of difference is
common because the V5D introduces an
additional electric efficiency loss.
Additionally the increased cost of the

chiller condenser or evaporator heat transfer
tubes, which negatively impact chiller full-
and part-load efficiency.

Observations.

* For alterative 3, adding variable speed
to the chillers with optimized V5D
cooling-tower fan control results in plant
energy savings in all building types and
locations.

* |n hotter and more humid climates the
savings is less, so the return on
investment would likely be less
attractive.

Figure 5. Altemative 5 comparison with constant near-optimized condenser flow water (2 gpm/ton)

mond. cond.
wilr. wir. Iwr.
chiller clg. twr. flow rate flow  control
type fans  (gpm/ton) type method @ 0.5
base. (5 1 spd 3 CF 85°F
1. CS V5 3 CF 85°F
2. C5 V5 3 CF Opt
3. VS Vs 3 CF Opt
4. Vs Vs 3 CF B5%F
g, Vs Vs ] CF Opt

Chicago office
with economizer
(annualized k'W/ton)

Memphis hospital
no economizer
{annualized kW fton)

06 0.7 08 09 1.0 1.1 |05 06 0.7 0B 0.9
L | e e
L L L | L
| v Ll =)
- @ - e
> . L Ll | L)
e C
| @ 1 chiller B : chiers I 3 chiliers

tower control can negate the benefit
of the variable-speed chillers and

make the system work less efficiently
than one with constant-speed chillers
(e.g., an operator overriding the tower
setpoint to 85°F). While this type of
operation may seem ludicrous, the
author has witnessed similar
operation in more than one chiller

plant via remote monitoring as well as
during personal visits.

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

100,
Miami office
no economizer
{annualized kW fton)
1.0 1.1 0. 068 0.7 0B 09 1.0 1.1
L Ll -
L@ L]
o e
- e
- e
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The Impact of VSDs
on Chiller Plant Performance

Alternative 5. Figure 5 represents the same
system configuration and control as alternative 3

This was true

8 costs weare minimized at

Condenser water. . lifa cycl
the largest of the three delta Ts analyzed, about 15°F

for office bulldings and datacenters and for

but with the chillers, cooling towers and condenser poh single-stage centrifugal chillers and two-stage

pumps selected for constant flow operation at a
near optimal 2 gpmyton (15°F delta T).This flow

centrifugal chillors.”

selection 1s based on the recommendation froma Ohbservations.

number of industry chiller plant design studies, the
latest of which was published in the ASHRAE
Journal (December 2011).

+ All configurations for alternative 5 show energy

savings compared to a system designed with
the historically common condenser water flow
rate of 3 gpmyton (9.4°F delta T).

Figure 6. Alternative & comparison with addition of variable high condenser-water flow

« Although the chiller's design efficiency is
decreased, this is offset by decreased
condenser pump and tower fan energy use.

Plants with fewer chillers show greater savings.
This is due to the fact that the condenser pumps
are not cycled off with load. Also with lower
design flow and power draw, the condenser
pump energy Is less as a percentage of the
annualized plant energy use.

*Our lawvers will not allow us to use absolute tarms such as
"optimal” without 8 moderating adjectve. In fact it's likely that
the true optimal value would depend on the load, location and

user's optimization criteria, i.e., lfe cycle cost, RO, lowest
possible annualized energy use, first cost, etc,

Chicago office Memphis hospital Miami office
‘:mfl' ‘:"’“"rd e with economizer no economizer no economizer
chiller cdg twr. flow rate flow  control {annualized kW, 'ton) {annualized kW) ton) {annualized kW, ton)
type fans (gom/ton) type methed 0.5 06 07 0.8 09 10 11 05 06 0¥ 08 09 1.0 1.1 0.5 06 0.7 0B 095 1.0 1.1
base. CS 1 spd 3 CF  85°F U ) e ] (] | ™
1. Cs VS 3 CF  85°F | ] | L - .
2. ©Cs VS 3 CF  Opt ] - e o e
3. V5 Vs 3 CF  Opt rn @ . e e
4. VS VS 3 CF  85°% [ | ] U | L] - e
5. VS VS 2 CF  Opt Be Ee = B
5 VS VS 3 VF Opt ae [ ae
@ 1 chiller B : chiers B 3 chillers

Alternative & uses 3 gpm/ton design condenser
water flow rate but applies optimized vaniable
condenser water flow to continuously modulate
the condenser system flow and pump power use
relative to the plant load (Figure 6). The objective of
this control is to provide the chiller(s] with higher
flow at high loads when it most benefits chiller
performance, and reducing flow and pumping
power at part load to minimize the excess pump
energy consumption.

Observations.

* Energy savings differ by location for this
alternative. The Chicago office and the
Memphis hospital alternatives show minimal
energy savings when compared to the near
optimized constant water flow (alternative 5).
Single chiller systems again provide a larger
percentage of savings.

Properly balancing the chiller/fpump energy for
best life cycle performance (nearoptimal
constant flow design) leaves little excess
pumping energy 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
alternative compared to the nearoptimized
constant water flow case. This is likely a result
of two conditions: The large number of high-
wet bulb operating hours which requires high
flow to prevent unstable chiller operation results
in elevated system pumping power. Secondly,
the higher design entering tower water
temperature of the low flow system increases
the tower heat transfer effectiveness which
results in proportionately lower fan power at all
loads.

The efficiency of vanable-speed chillers is more
negatively impacted by varying condenser water

flow. Therefore the expectation is that a system
with constant-speed chillers would show
slightly greater benefit in annualized efficiency
compared to the V5D chiller system.

As with variable-speed fan control, incorrect
control would negate the benefit of the
variable-speed condenser water pumping and
cause the system energy use to be
substantially the same as the 3 gpm/ton
constant flow system (alternative 5). This could
occur through an operator overriding the VSD to
60 Hz. Again the affinity laws for variable speed
can work against the system efficiency.

Unstable condenser water flow and/for cooling
tower fan control would negatively impact
system efficiency and may result in unstable
chiller operation (surge in centrifugal
comprassor chillars). The low constant flow
alternative eliminates the potential for unstable
condenser water flow thus reducing the
potential for instability with varying loads.
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Figure 7. Alternative 7 companson with addition of variable nearoptimized condenserwater flow

cond. comd. with stonormizer "no economizer
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Alternative 7. Figure / illustrates a
system with 2 gpm/ton design condenser S“mmﬂw

water flow AND optimized variable
condenser water flow and cooling tower
fan speed control. This configuration
leverages low design condenser pump
and tower power and reduces it even
further when beneficial at part load. This is
balanced against a slightly higher 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 condenser water flow
(alternative &) or variable high
condenser water flow system
(alternative 6).

* |ncorrect control would have a
negative, though minimal, impact on
the system savings compared to the
near-optimized constant water flow
system (alternative 5). Again, this
could occur through an operator
overriding the V5D to 60 Hz.

While there are many other plant
configurations and design conditions that

could be examined, these 72 permutations

(3 chiller guantities x 3 locationsffacilities x 8
plant configurations) provide some clear and

important design and control direction.

1 Multiple-chiller systems provide for
better annualized chiller plant operating
efficiency, particularly for two-chiller
versus one-chiller constant-flow

systems at historical design conditions.

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

3 Optimally controlled variable-speed
cooling-tower fans are fundamental to
the efficiency of every chiller plant.

4 \Variable-speed chiller technology, with a

properly controlled condenser water
system, delivers improved annualized
efficiency, particularly in mild climate
buildings.

1.0
L

5

7

Miami office

ng economizer

[annualized kW ton)
0.s 068 0.7 0.B 0.9

1.1 1.0 1.1
L I

For a new chiller plant, there is
significant potential to raise the
annualized plant efficiency 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,
there is significant potential to raise the
annualized efficiency by adding proper
variable-speed (flow) control on the
tower fans and condenser water pumos.

The application of VSD technology to
both new and existing chiller plant
components can provide for significant
improvement in annualized plant
efficiency and therefore reduction in
energy consumption. However,
sustained optimized control is critical to
realizing the ongoing savings potential.
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Two critical questions remain.

The first: Is there a plant configuration not
analyzed here that could provide a
significantly improved life cycle cost or ROI
compared to the extremes of all-constant-
speed chillers 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 be
the subject of a future Engineers
Newsletter.

The second question is actually
fundamental to the first: What is the cost,
ROI and life cycle impact of each
alternative? For an excellent treatment of
this topic, refer to the five-part series in the
ASHRAE Journal, "Optimizing Design &
Control of Chilled Water Plants” (July,
September, December 2011, and March,
June 2012 issues).
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