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% TRANE

PRODUCTS & SYSTEMS SERVICES

CONTROLS & CONTRACTING
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RTHD with AFD

Trane is proud o infroduce model RTHD with
Adaptive FrequencyTM Drive [(AFD)
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Product Updated
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Variable frequency drive

ASouBalaosiNsU SuU RTHD with VFD T3ansAoumsasos

lumsqosoansrinaowifiu BouoinoshiBIuUlsicosoI0uIuU
AC Motor( SQUIRREL-CAGE INDUCTION MOTOR) &b
nSonBaaosinsu su RTHD with VED iJuinSevBaiaosh
AISNUSUADISISOUIG

ol VED 10ucHAlBEiunsusSUAOIUISISOULODAOUIWSAOS
Uoinos Booroiumuannadouninadusso Wwons
UsHerawaooiu lag VED o:rinnisusuAUISsoUsoD

RoUWSArsoSUOINOS loemsusunounuoonsiaiwian

Control panel
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Trane Care Service

% TRANE

Building Services

VFD ?2?

Converts AC to DC. then DC to AC

chusuacuiBasoulekios (Variable Frequency AC | DC AC

Drwes; VFD) Bunosicios aneﬁrfr] |E‘1ual..lr15n.imuau :—:chl'ifilr 4 J]_ T :'
ADWISOSOULODUDINOSMWWANUSUIUAEILADILIBISOU _-— T
HirunaunUamoweolian WoMUUSANSNWMS \ \

Mo ugopUDIcosSiuNsUsUMSChoeoMSIUasLIUED : —

ognaoanan loaanunsnUsHEnwabILLODUDINDS I

SuiioouonNAUSIsauRacadiulciasonnan

MSUSUADWIEDSOUAHSUUDIIOSUSINNCD®] anuisn 460 V,80Hz 640V,DC 307V, 40 Hz
rldkaedsaoaNU Boiciadsotdod-godoaniancin

Auoenld ehnsSumsusunouSasouRwNSALNIURT —
AormUsSunNUIBIsoUNiGESU AC motor Usinn
Induction Squirrel Cage HanmMsrioLLeD VSD 151
VSD (Variable Speed Drives) h3oduneosinos 2060
Benfrannkanafionu o ASD (Adjustable Speed
Drive), VFD (Variable Frequency Drive), Frequency

L, T

Converter 1CiKaNMSHIOUWUDIUKDOUU Boanuisn
ounelddbsuciolld

Diodes Change Capacitors Transistors
AC to DC Filter tha DC Switch DC 1o AC
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Trane Care Service

Twvhnsiiaadu 3 wandou
INEBOSUNSSINOS DN
IUavloesaoons Rectify

wvihnsaansoildomwnu
soooostweilunaboucio
SHIWBO Rectier AUBO

IWaoidu MwWhnsiacoso Inverter 1a-rIRISDAUIWAA

NsHacsLAUS VIS
nfiaa (loarlusSantso
Intermediate Circuit T30
DC Link) doufoadhao
Inverter cioll

wihnsaacsoonnilan
naudulwihnsiaadaulos
BO200S Inverter BodMs
Usuilasus:-auyonisodula:nnuicnuaudonmdoaons
AJNBOBIAOUARINDS 18U IGBTs (Insulated Gate Bipolar
Transistor) Booddchenunu (Resistor) ciooeirusa DC Link
woldu aunsouniBlumsmiweanruwabougouNaU
(Regeneration Energy) NSCUACADIUISISOULOIIOS I18:ADIL
SosoulAmLINNIAUNUIOENINSUOSINSS Bouoinosn:
rrsuNiadoubundon Mo (Generator) TheNSIa
wihelounaULERdunosIos

SOADUALUAMIKUNSU-aodhunincunduaUiBiuLa000sehoe)
TRriwuldmuaoudonms uoowiiouwnumpaunsniiBou
ciocho?) (Input/Output Unit: 1/O, Man-Machine-Interface :
MM @ nsuinaiulag PWM (Pulse Width Maodulation) 10U
(hoehoinAlulagkdoluraranalulaguonduneSIKosSNTMS
Usuiasumaniums ON-OFF uoningaines IGBTs Tusa
nverter U Boidumsiyaauwwhnsaansoiiidunsiaaauia
TRausnUsSUIVASIUANSOAU nsaaaduldonunRdonms

RTHD with VFD Ta0msiJasusarthoonounuitu TD7
(Graphic display 7 inch) iafdroulnsianssu UC800
BoloaundodBeelundeoBalaosuunalknd

TD7 with graphic
display (77)

o ucsoo

sty

Cry nawview with 1/4
VGA display (57

C800 Controls

¢ Port RTHD CH530 to RTHD UC800, add AFD control

« Same LLIDs as RTHD CH530, expect for new add for
AFD control

o Support 3 starter type : Y/D, sss and AFD

o Support Bacnet, Modbus, LonTalk communication
protocol

e Support Tracer Summit with LCI-C, will support Tracer
SC next release!

» Display : Dynaview changes to TD7

o Service tool : changes from Techview to Tracer TU
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Trane Care Service

Control Principle

* |n order to keep highest efficiency, the chiller try to
miantain higher slide valve and lower frequency

e Frequency range from 30-50 hz (60 hz)

e When frequency is at 30 hz, slide valve begin to unload
when frequency 1s above 30hz, keep slide valve 100%

o When discharge superheat i1s lower than 12F, chiller
unload slide valve and increase frequency

* |n order to avoid losing oil, chiller has a min capacity
which can be reached, this capacity is decided by
operation condition

-\ Motor Stator

Frequency range DUSUDEluion 30-50 hz
* Frequency 30 hz »» Slide valve 20U unload

* (M Frequency U 30 hz »» Keep Slide valve 100 %

KUIAAUALIAoIUALISIUObAOLIWSAIOS Doell
CISOU ALIODISICOSIAIUSD IAHAROURCILILOINU
lclsinos SUDE VALVE gndUloennugenns:uongu
fluamakaa SUDE VALVE o0arithisices 0o SUDE
VALVE TaflurUnisions AoUmSABOSDr UL
AcwaILsn e SUDE VALVE imdounoontiooin
Uanaichnugacenisicos oadumsaaiannouwsanos
SUDE VALVE aalkaclsmsaawuiwomsonuoniscos

Capacity Control

< B0% capacity < G0% - 100% capacity
vid 30 hz, sv 0% to 100% sv 100%, vid 30-50 hz

Durning 60% to 100% load, frequency change can
meet capacity requirement, in this region, sv keep
100% and modulate frequency; When load is lower
than 60%, keep frequency at 30hz and modulate
sv to change capacity.

srdoBannnSoormulsny 60-100% slide valve
roueelusan 100% 100 load ¢hind 60% aouio:
Usuuiosin 30 hz 1a: slide valve AoUsuUasUCL
amalkan

When load, first load sv and after sv reach 100%,
increase frequency

When unload, first decrease frequency and when
frequency is 30hz, unload sv
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HVAC Parts & Supplies

Spare Parts Updated

(SMS — 3P — 1F — 10)

OAJUAL Air handling unit (AHU) yevs:uudsuoime DX/Chilled water system Tis start motor
gu1a 0.75 HP @ 10 HP 1uu Direct on line (DOL) BolasumseenivuuniduwiAulkboua
nriasala:acamu vaaomsisoiu wsouasawonisumsUovriunouwaundmoiwwanoralknu
UoINOS la:uoNMNUEISOLSU external input for remote start &1HSUMsSAUAUDINS:&:INaluU
ON/OFF rinviusouniu AHU motor

TRANE

Smart
Mator Starter

# Power failure LED indicators :

m E T ' Over Voltage LED, Under Voltage

el LED, Phase Loss LED, Phase

an . . & = ' Sequence LED, Phase Unbalance

eese ., LED, Overload LED, and Magnetic
&6 e _: LED

* T-segment display on-board
Thermostat & Operating Status
LED indicators

-

a8

Go e \
Features of On - board Thermostat

Temperature setting
4-stage output operation
Stage sequence swap s:uuasnidonmisriioiula 2 uu First in — First out
Ia: First in — Last out la:nnAsbRdmMsdaaolw:adu compressor ANLITUAISNIUISo8
Auto restart : IDolwWwhAulasNauLIADIUUNG S:UUD:rMvIUMUAEDIAURADID
Time delay : nscdidonmsritouidu DX system S:UUD:INMSHUIDIDAINMSADIUYOD
pauwsamsasiJuinan 3 uif 1a:luds:uunkusvioanansumsrinouidu Chilled water system
Sensor error alarm : S:uUIPLIGOUADIWWAUNG (self-diagnostic)
External input for remote start : SODSU external start input

‘{J'II'II'I'IEFIDUHUS:EJ:II'IEHUU ON/OFF -
Watchdog : S:UUD: reset NuldoMsMoIUWawalanINs:uuAoUWIINOS

Remote room sensor (option) : sopSUNSIBOUNO remote room sensor LUQ po0000®
epoxy type n3o temperature module la 1 o0 Remote display unit
Remote freeze sensor (option) : @ Wsnoo remote freeze sensor BUQ pipe type (option)

WwoasovaoumsiJulidoinosa
Remote display unit (option)



Trane Smart Motor Starter Panel

Comparison between standard starter and smart starter

TRANE

HVAC Parts & Supplies

Features of Starter Panel Standard Starter DOL Smart Starter
Compatible with DX only DX system v
Compatible with Chilled water system (ON/OFF operation only) X v
Temperature setting v J
4 stage output operation v v
Stage sequence swap (FIFO or FILO) X v
External input for remote start X v
Auto restart v v
Sensor error alarm by Trane thermostat v
Watchdog by Trane thermostat v
Remote room sensor (option) v v
Remote freeze sensor (option) X 4
Remote display unit (option) X v
Power failure LED indicators:
Over Voltage, Under Voltage, Phase Loss, Phase 5equence, Phase X Y
Unbalance, Overload, Magnetic.
Max. capacity of AHU motor (HP) 5 10
Operating temperature 15°C-30°C 10°C-50°C
Dimension in mm. (H x W x D) 500 x 350 x 200 400 x 330 x 130

Model Motor
Voltage HP Kw
SMS5-3P-1F-10 380, 400, 415 0.75-10 0.55-7.46

Power consumption 20W

Input voltage 220 - 240 VAC
Frequency 50/60 Hz

Accuracy + 1%

% Over voltage 5—20%

% Under voltage 5-20%

% Voltage unbalance 3-20%

QOutput rated power AC-3 @ 400W 7.5 kw

Contact rating (AC-1) 30 A

Phase protection mode Auto / Manual
Operating temperature 10-50°C

Wire fixing Screw terminal block
Indicator 7-segment LED Display
Dimension in mm. 400 x 330 x 130 mm. (Hx W x D)
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TRANE /

Building Services d

Trane Care Service
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Vibration Tube Qil Exchanger Compressor |
/ Analysis Testing Analysis Enhancement R’ newel

[

B2 I uoTDINrIT XV AN IWNINDIN G
amwuons:uunoiJudosaiFspUsinnHdoRdowacioUsANSMw
msmougonBaaosBosuunollannsnasovasuldons:uy
QIasSNWUZNUNDIU IdoiSauineunus:uudusBoaiusngla
Snnldohandun nibrlsondlumssounsulaiUuaausEU
Usnouyoncmianiuasunousoudsiman

folaniuaaunouseulsnouludosronopianusos
rioNrmMusgMeiciBouluuonamaANUIAUIBMSAC
nSoulopansinD MsriansouciduanikartoNawa
AbomsaomMswanthidU a0 0wansnUCios:uUMD
navoonoumwsamsosia:odAUsnoumealucianiuasau
AUSoUGs Iadunaafiolduanikarihs:uula:
aunsnirgarmouldnruauutivebrionoviaviudode
AenoenoriohdowacioUsAnsmMwuonBalaos Bowo
rionoolcodiuanuisnassvaouldoINs:uuQIaSNU WU
TUloaroiUCoISOUREUAUSUUMSQIASLS ICrHonon
lovluounsndianiJasunoiusou (Evaporator or
Condenser) naudmizohalumssouisuiailasudou
Usnounaobun

AoUIdsMEoUIdoLINMsSauovrionoviavlogiuldlonriy
orilBsuudasUUNeNUUunu mikinomsneacuonatuiu
BudoularmeiunSoodnsianIdunsouoansriAoUIEILD:
inAouURUaUWaNNBUaoUaArVMEalun3oodns on UoInos
RoUWSARSS Booasonudsrmaadaisoemomssounsy
us:AunadLIN sourbldseroaniuMsciiuMsIAlUNENDUNUIA:
odowansnuconsUoUMsSWaOKSomMsIBoLdUs mo Trane
Care JoiuLnRINSOsSoDa0UaNMwWRoNoDIabos valiauo
losawrnSousnsndongioucione 10 Taulu
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Trane Care Service
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Building Services

Chemical detects

Mechanical defects

EXTERNAL CORROSION FREEZE RUFTURE

DEPOSIT CORROSION TUBE SUPPORT WEAR

INTERNAL PITTING

Jﬁ

STRESS CRACKING

—————
| DUAL WMODE ANALYZER

Wrinrumrrrzovnisdonsovas NoNPINGI
Tr:Jovimenire) rﬁujﬁrﬁ? VOIOUIWI)?

1. 10umMsUsSuUUsLArUNWIEADWLNIBORoUORSUU
lacoounsnd

Soonemsisoulkenounudu
andunulumsaiguou
aonUIAEDRoWRDIKINoNUIEEMEODOUNSU

o o

AINEIDdon

N rinryumeai daundranuravainenadned
[0y Trane Care

sonanfirUAauUonmsnaaoull Condenser : NN 3 T
sonaNAIKUEaLYeMsnaaoulu Evaporator : NN 5 T
S£H0aIMvU ; 1-2 U ([DuosinuuunououBaligos) rivdiu
sousEroanMsa Condenser la: Evaporator 8n 1 3U

TRANE

A0S0SIMSBISA IanoUIdoUyonBalaosiaauNsiour)
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Engineering Updated

Business Development & Application Team
Trane Thailand

EarthWise Systems

EarthWise Systems engineering maximize the benefits

Responsible buildings. Environmental policy-makers want
HVAC systems that reduce emissions and conserve natural
resources. Building owners desire spaces where people can live
and work in comfort—and demand operational efficiencies

that benefit the financial bottom line.

Trane has eliminated the need for tradeoffs. You don’t need to
choose one or the other: Trane has you covered on both sides

of the wall.

Responsible for the long run

In addition to reducing emissions and raising energy

efficiency, the U.S. Environmental Protection Agency (EPA)
It's easy to do the right thing

suggests that system designers must be able to sustain

performance. ..and prove it Cooling without compromises. That is the philosophy behind

Earth\Wise Systems. Our comprehensive approach to HVAC

EarthWise™ Systems reflect this EPA definition of responsible system design makes it easy to do what is best for your

use. Through the integration of Trane superior services and building, right for the environment and good for your bottom
optimized controls, the philosophy of EarthWise continues line. For more information about EarthWise Systems, please
throughout the entire lifecycle of the system. visit http://www.trane.com/commercial /equipment.

EarthWise Systems provide cooling without compromises

Trane EarthWise™ System design addresses the full continuum of expectations to deliver
cooling that everyone can agree offers the best all-around benefits. It can reduce first
cost, lower operating costs, and is sustainable - maintaining consistent temperature and

humidity levels more reliably throughout the life of the system than conventional designs.

EarthWise Systems are delivering proven energy efficiencies in climates all over the world.

'EarthWise Systems: Waterside: 12°F AT across evaporator, 15°F AT across condenser, high-efficiency chiller. Airside: 48°F

% of HVAC energy consumption

per ASHRAE Cold Air System Design Guide defining indoor comfort), supply-air-temperature reset (from 48°F up to 60°F) at
mild outdoor conditions, comparative enthalpy economizer, parallel fan-powered VAV terminals, optimized supply duct static

pressure control (fan-pressure optimization).

An EarthWise System savings as compared to Conventional Systems: Waterside: 10°F AT across evaporator, 10°F AT across condenser, minimum 90.1 chiller efficiency.

Alrside: 55°F design supply-air temperature, Y5°F zone cooling setpoint, fixed dry-bulb economizer, VAV with reheat

~onventional systems - i -
conventional systems. terminals, fixed supply duct static pressure control.

12




EarthWise Systems

EarthWise Chilled Water System

A shining example of an EarthWise™ System includes a central
plant built around a CenTraVac® centrifugal chiller, which drives
emissions of all kinds to their lowest level while raising energy

efficiency to new heights.

Sustainable low operating temperatures, plus the use of a low-
pressure refrigerant, contribute to the chiller's unique ability to
support a “low fHow-low temp” system design—a key to superior
environmental performance and cost advantages.

- EarthWise CenTraVac chillers offer efficiencies as low as
0.45 kW/ton at full-load conditions and IPLVs as low as
0.305 kW/ton at AHRI ratings—a 15 percent improvement over
the best competitive chillers in the 0.55 kW /ton range using
alternative refrigerants

- Low chilled water temperature enable system design using cold
air for smaller fans and ductwork, and smaller pumps and piping,
reducing both initial materials costs and long-term operational
costs while delivering better space humidity control

+ Semi-hermetic compressors, along with low-pressure refrigerant,
produce the industry’s lowest real-life, document refrigerant
emissions rate—less than 0.5 percent annually. The closest
competitor claims a distant 2.0 percent.

A patented EarthWise™ purge system doubles as an early-
warning emissions detector. Even a slight increase in run time
indicates that a leak may be present. The CenTraVac auto-
regeneration cycle reclaims lost refrigerant and returns it to

the chiller.

Services sustain EarthWise Systems benefits
Without proactive attention, HVAC systems will inevitably
experience a slow and steady performance decline. It doesn’t
have to happen. EarthWise Systems rely on the full litecycle
services offered by Trane to sustain the energy-saving,

cost-effective performance they are designed to deliver.

From systems start-up support, to extended warranties and service
agreements, Trane services ensure optimum performance as long as
the system exists. We even train in-house facilities staff to maintain

its efficiencies on a daily basis.

Applications design and

start-up acdvantage Controls-enabled intelligent

services advantage ,
A d _ Continuous Trane
T TX ] F sen
I — > | o service and
| o superior chiller
E
= management
g [T £ sustain long-term
= Traditional design a .
E »  EarthWise system
=
- 1 8 performance.
— -
I I Time a
Purchase Retrofit purchase

Controls maintain and document performance

Tracer AdaptiView™ chiller controls provide the system intelligence
required to manage performance and document the benefits.

With a full-color touch-screen display and interactive animated
dashboard graphics, you can view, access and control chiller
operations and functions and gain insight into the operating

patterns, energy use and system performance.

Adding the Tracer™ SC controller to a system enables you to
manage multiple chillers from any location via the Web. Providing
proven, configurable applications allows for a host of optimized
HVAC systems with a prime example being chiller plant and VAV

airside control.

AT ATy
& abr (]
1
]
|

B N Wy
£ 41 &

Tracer dashboards use an easy-to-interpret graphical display to

report current operating conditions and energy usage.
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EarthWise Systems

Trane’s EarthWise design for applied
chilled-water systems uses integrated
control sequeances to maximize the
inherent benefits of

Ly FLOW
Loww TEMPERATURE
HIGH EFFICIENECY

on both sides of the system, airside as
wall as waterside. YWhat results is a
chilled-water system that delivers
supearior comfart ... andis less
axpensive to install and operate than
conventional designs.

The chart at right highlights several

of the control sequences used 1o
coordinate and optimize the operation
of an EarthWisa chillad-water system. &
sirmilar chart an the back of this shest
suymmarizes the watarside and airsida
attributes of this design.

For more information, contact your local
Trane Commercial Salas Office or visit
wWww lrane. corm.

system designer’s fact sheet

EarthWise™ Design for Applied Chilled-Water Systems

Contral Sequence

Effect on Performance

Effect on Equipment Specifications

Benefits for Owners

FPaositive building

prassurization

Anr-blending operation
of parallel, fan-powered

WaY terminals

Temperature reset of
supply air (S4)

Set-point reset of 24
slatic prassurg

Chil lgr=tower

gptimization, including
auxiliary condenser

control

WVentilation reset

m Minimizes infiltration of cutdoor air
04|

w Maximizes outward diffuslon of
VARQr pressure, preventing
condensation in perimeter walls

s Tempers zone supply air
s Prevents diffuser "dumping”

m Curbs OB reguirements by reducing
the ventilation fraction

® Lowers the need for reheat

» Feduces the risk of condansation on
diffusers

s Allows increasaed economizer
oparatian

m Minimizes fan energy

m Enhances zone control, agsuring
sufficient airflaw to tha critical zaneg

m Improves fan ocperating stability

Requires:

s Measurement of building pressure

s Control of exhaust air
PREFERRED: Cantral exhaust fan with
variable-frequency drive
accerTABLE: Central return fan with
control dampers

Requires:
s Comtinuous terminal-fan operation
during occupied periods

Raquires:

n Upward reset of 5A temperature
when load is extremely low and
latent pull-down is high

s Communicating controls on VAW
terminals and air handlers

» Measurement of zone and outdoor
airflows

Requires:

s Communicating controls on WAV
terminals and air handlers

m Measurement of static pressure at
fan discharge

m Lowwers overall chiller—tower energy
during cooling-only oparation

s Raduces the boiler energy usad far
zane reheat

Requires:

m Intimate knowledge of chiller and
tower performance curves

s Communicating controls on WAV
terminals and air handlers

m Aeduces heating and coaling enargy
used ta treat autdoor air

s Documents compliance with
AS5HRAE Standard 62

Requiras:

= Communicating controls on VAW
terminals and alr handlers

= Long-term, system-level reporting
capabilities

s Measurement of zone and outdoor
airflows

m Better indoor air
quality

m Improved comifort

w Lower comfort-
system operating
EXQSNEE

® Unobirusive ambient
saund

m Documented
campliance with
building codes

ARl Rating EarthWise Effect on Equipment
Conditions System Effect on Performance Specifications Benefits for Owners
Waterside chiller—entering 24 °F &T°F ® Lowers the required volume of flow = Smaller pumps s Lower first cost
leaving 44°F 41°F Applicstion considerations & sml:'r piping » Lower -:JDE;‘&L;;"IQ Cost
dela T 10°F 16°F w Smaller pipes increase friction, trading energy m Smaller valves s More usable floor space
savings for capital expensea
s Aeducing chilled-water flow rate, alons, can
reduce owerall operating cost
» When reducing pipe size and flow rate,
determine the appropriate balance for gach job
tn;waf—antaring 85<F B5°F m Increasas cooling-tower capacity = Smaller pumps
leaving 95°F 100°F m Reduces fan horsepower required by cooling = Smaller piping
dalta T '\ 18°F tower # Smaller valves
elta » Aeduces distribution energy # Smaller new tower; better
Application cansiderations performance for existing
Optimum set-point contral for the cooling tower: tower
m Differs for every application
n Minimizes the combined tower-chiller energy
consumption
flowston 3 gpm 2 gpm § Lowers pressure drop through piping, which
reduces pump horsepower
Application considerations
m Calculate the optimum condanser flow rate for
azch job
Airside supply air 55°F 48°F m Lovwers the required volume of flow » Smaller air handlers s Improved comfort

m Lower relative humidity permits warmer
thermostat settings

Application considerations

s Eliminate cold surfaces and pressurize the
equipment room to prevent unplanned
condensation

s Select diffusers that distribute air properly at low
rates of flow

s Assure proper ventilation at all conditions

= Smaller equipment room
» Smaller ductwork
» Smaller terminals

m Better indoor air guality
s Quieter oparation
m Reduced sysfem

operating cost

s Reduced construction
costs (smallar floor-to-
floar height]
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Trane Activities
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