% TRANE

Guide Spec Summary

Date: 05/22/2001

Time: 10:36:52 AM

Job Name EarthWise Helical Rotary Chiller — Full Spec
Location: Any Town, Earth

Prepared by:
Phone Number:
Prepared for:

Option List

SUBMITTALS

PERFORMANCE CERTIFICATION
PERFORMANCE CERTIFICATION

ANSI/UL 1995 - REQUIREMENTS
WARRANTIES

GEAR-DRIVEN COMPRESSOR WARRANTY
MANUFACTURERS - REQUIREMENTS
MANUFACTURERS - REQUIREMENTS

Submittals
Factory Witness Test
ARI Certified Selection

Warranties

Gear-driven compressor warranty
Open specification

Base Bid Trane

ROTARY SCREW OR CENTRIFUGAL COMPRESSOR Rotary screw or centrifugal compressor

SEMIHERMETIC COMPRESSOR

EVAPORATOR/CONDENSER - MAXIMUM WORKING PRESSURE

HEAT EXCHANGER TUBES
ADAPTIVE CONTROL
RESET TYPE

MOTOR STARTER - TYPE
STARTER TYPE

STARTER TYPE

STARTER COMPONENTS
STARTER COMPONENTS
DISCONNECT DEVICE

OIL PUMP - CONNECTIONS

Semihermetic Compressor
150
Enhanced copper tubes
Adaptive Control

retrun water temperature
wye-delta closed transition
Unit mounted starter

Solid State starter

Starter components
Starter components

Circuit breaker

emergency power.



SECTI ON 15620

CENTRI FUGAL OR ROTARY- SCREW WATER CHI LLERS

PART 1 GENERAL
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1.02

SECTI ON | NCLUDES

Chil | er package.

Charge of refrigerant and oil.
Controls and control connecti ons.
Chill ed water connections.
Condenser water connecti ons.
Starters.

El ectrical power connecti ons.
RELATED SECTI ONS

Secti on 15510

Hydr oni ¢ Pi pi ng.

Section 15535
Speci al ti es.

Refrigeration Piping and

Secti on 15900 Controls and I nstrunmentati on.

Section 16180

Equi pnmrent Wring Systens.
REFERENCES

ANSI / ASHRAE STANDARD 15-1992 - Safety Code for
Mechani cal Refrigeration

ANSI / ASHRAE 90.1 - Energy Efficient Design of New
Bui | di ngs.

ANSI / ASME SEC VIIl - Boiler and Pressure Vessel
Code.

ANSI / ASME B31. S-1983 ASME Code for Pressure Piping
and Refrigeration Piping.



1.04

1.05

1. 06

ANSI /UL 1995 - Central Cooling Air Conditioners.

UL 984 - Safety Standards for Hernetic Mtor
Conpr essors.

ANSI / ARl 550/ 590-98 - Standard for Water Chilling
Packages using the Vapor Conpression Cycle.

ARl STANDARD 575-87 - Method of Measuring Machinery
Sound Wt hin Equi pnrent Roons.

SUBM TTALS

Subm t draw ngs indicating conponents, assenbly,
di mensi ons, wei ghts and | oadi ngs, required

cl earances, and | ocation and size of field
connections. |Indicate equi pnment, piping and
connections, valves, strainers, and thernostatic
val ves required for conplete system

Submt product data indicating rated capacities,
wei ghts, specialties and accessories, electrical
requi renents and wiring diagrans.

Submit manufacturer's installation instructions.
OPERATI ON AND MAI NTENANCE DATA

I nclude start-up instructions, operation data,
mai nt enance data, controls, and accessories.

I ncl ude troubl e-shooting guide.

VERI FI CATI ON OF CAPACI TY AND EFFI Cl ENCY
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Choose only one of the foll owi ng OR paragraphs:
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A

The chiller (one of each size) shall be factory
performance tested under full load conditions in an
ARl certified test facility. The nmanufacturer shall
supply a certified test report to confirm
performance as specified. Proper ARl certification
docunents for the test |oop shall be made avail abl e
upon request fromthe manufacturer for inspection.
The performance test shall be conducted in
accordance with ARl Standard 550/ 590-98 procedures
and tol erances.



The performance test shall be run with cl ean
tubes in accordance with ARl Standard 550/ 590-98
to include the foll ow ng:

a. A downward tenperature adjustnent per
Section A7.3 shall be nade to the design
| eavi ng evaporator water tenperature to
adjust fromthe design fouling to the clean
tube condition.

b. An upward tenperature adjustnment per Section
A7. 3 shall be nmade to the design entering
condenser water tenperature to adjust from
the design fouling to the clean tube
condi tion.

c. Test tenperature adjustnents can be verified
prior to test by the Vice President,

Engi neering, ARI. There shall be no
exceptions to conducting the performance
test with clean tubes and with tenperature
adjustnents in (1) and (2). The manufacturer
shal |l clean tubes, if necessary, prior to
test to obtain a test fouling factor of

. 0000 hr. sqg. ft. F/ BTU

The factory test instrunentation shall be per
ARl St andard 550/ 590-98, and the calibration of
all instrunentation shall be traceable to the
National Institute of Standards and Technol ogy
(fornmerly NBS).

The owner or his representative shall be
notified 14 days in advance to witness the
factory performance test. If the owner or his
representative desires to witness the
performance test, all travel expenses wll be
the owner's responsibility.

A certified test report of all data shall be
subnmitted to the Contracting Oficer prior to
conpl etion of the project. The factory certified
test report shall be signed by an officer of the
manuf acturer's conpany. Preprinted
certification will not be acceptable;
certification shall be in the original.

The equi pmrent will be accepted if the test



procedures and results are in conformance wth
ARl Standard 550/590-98. If the equipnent fails
to performw thin allowabl e tol erances, the
manuf acturer will be allowed to make necessary
revisions to his equipnent and retest as

requi red. The manufacturer shall assune al
expenses incurred by the owner or his
representative to witness the retest. In the
event that these revisions do not achieve
subm tted performance, the follow ng penalties
wi |l be inposed:

a. CAPACITY TEST: For each ton bel ow the
al | owabl e capacity as set forth in AR
St andard 550/ 590-98 of the design capacity,
five hundred dollars per ton wll be
deducted fromthe contract price. Allowable
capacity = (1-tol erance) x design capacity;
tol erance per ARl Standard 550/ 590- 98,

Section 5.5.
b. POAER CONSUMPTI ON TEST: The power
consunption penalty for all |oad points

shal | be based upon the tol erances set forth
in ARl Standard 550/590-98. The power
consunption penalty (P.C.P.) wll be

cal cul at ed based upon the follow ng fornul a:
P.C.P. = [Measured KW- (Measured Tons x

Al | owabl e KW Ton*)] x $1000/ KW *Al | owabl e
KW Ton = (1 + Tol erance) x design KW Ton;

tol erance per ARl Standard 550/ 590- 98,
Section 5.5.

c. TOTAL PERFORMANCE PENALTY: The tota
performance penalty will be the sum of
CAPACI TY PENALTY AND POWNER CONSUMPTI ON
PENALTY, tinmes the nunber of typical
chillers, regardless if tested.

6. Equi prent manufacturer shall not invoice for the
chillers(s) until successful conpletion of the
performance test or acceptance of penalty
deduction fromthe contract.

* Kk kk* C]Q * Kk kK%

Al'l proposals for chiller performance nust include
an ARl approved sel ection nmethod. Verification of
date and version of conputer program selection or
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catalog is available through the Vice President,
Engi neering, ARl (703) 524-8800.

REGULATORY REQUI REMENTS

Conformto ARl Standard 550/590-98 for rating and
certified testing of Water Chilling Packages using
t he Vapor Conpression Cycle.

Conformto ANSI/UL 1995 - Standard for Heating and
Cool i ng Equi prent, Safety Standard .

Conformto ASME SECTION VIII Boiler and Pressure
Vessel Code for construction and testing of unfired
pressure vessels.

Conform to ANSI/ASHRAE STANDARD 15- 1992 safety code
for mechanical refrigeration

HANDLI NG

Conply with manufacturer's installation instructions
for rigging, unloading, and transporting units.

Protect units from physical damage. Leave factory
shi pping covers in place until installation.

WARRANTY

A parts warranty for one year fromdate of start-up
or 18 nonths from date of shipnent, whichever cones
first, shall be provided at no additional cost.

A 5-year Modtor/ Transm ssion/ Conpressor Warranty
shal | be provided based upon the RPM of the
conpressor as follows:

Conpr essor RPM Warranty Term
0- 5000 1 year fromstart-up
5001 - 10, 000 5 years fromstart-up

10, 001 and above 5 years plus annual oil an
MAI NTENANCE SERVI CE
Preventi ve mai nt enance procedures nust be adhered

to, including required periodic inspections as
prescribed in the manufacturers published operation
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and mai ntenance literature. Records of these
procedures and i nspections nust be retained and The
Trane Conpany reserves the right to audit or exam ne
the records at any tine.

PRODUCTS
SUMVARY

The contractor shall furnish and install rotary
screw or centrifugal water chillers as shown and
scheduled in the plans. The units shall be installed
in accordance with this specification and produce

t he specified tonnage per the scheduled data in
accordance wth ARl Standard 550/590-98. The unit
shall be ARI certified as applicable.
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Choose only one of the foll owi ng OR paragraphs:
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Approved manuf acturers:

1. Trane: MODEL RTHC

2. Carrier: MODELS 23XL, 19XL
3. York: MODELS YS, YT

* Kk kK * m*****

Base bid shall be Trane Series R with approved
alternate being Carrier, York. Alternates nust

still conply with the performance and features as
called for in this specification. Job awarded on
basis of specified nmachine. Alternate wll be

considered after the job is awarded.

COMPRESSOR AND MOTOR

R IR I bk Sk Sk Sk S S S Rk Sk kS S b b Rk Sk S S b b b b S b b S

Reci procati ng Conpressors and Open Drive Mtors do not
equal ly conpare to the high reliability of a
sem hernmetic direct-drive rotary screw conpressor

kkhkhkkhkkhkhkkhhkhkkhhkkhhkhkkhhkhhkhkhhkhkkhhkhhkhkkhhkhhkhkihkhkkhkkhhkikkikkikhkk*x

A

The conpressor shall be rotary screw or centifuga
type. Conpressor shall be sem hernetic and utilize
twin rotor design



Chiller should be able to unload to 25 percent of
full load tonnage with constant entering condenser
wat er tenperature.

The nmotor shall be sem hernetic and either suction
gas or liquid refrigerant cooled. Hot gas notor
cooling is not acceptable. Open drives are not
acceptable in positive pressure refrigerant systens
(HCFC- 22 or HFC-134a) due to the possibility of oi
and refrigerant |eaks at the shaft seal between the
open notor and the conpressor.

Manuf acturers with speed increasing transm ssions
t hat exceed 10, 000 RPM conpressor speeds shal
annual Iy inspect the gears and bearings. A report
shall be forwarded to the owner each year over the
first five years to confirmconpletion

The inpellers shall be fully shrouded and nmade of a
hi gh strength al um num alloy. Inpellers shall be
dynam cal |y bal anced and over-speed tested at 1.25
times inpeller shaft speed. Rotors shall be of high
grade steel alloy.

EVAPORATOR AND CONDENSER

The evaporator and condenser shall be built in
accordance with ANSI/ASHRAE 15- Safety Code for
Mechani cal Refrigeration. Water boxes shall be
designed for 150 psig maxi num wor ki ng pressure and
shal |l be flanged and gasketed for easy renoval and
access to the tubes. The water boxes shall have
groved type water connections for easy field chilled
wat er and condenser water connections.

Evaporator and Condenser tubes shall be internally
enhanced and externally finned to achi eve maxi num
efficiency. The nom nal tube wall thickness shall be
. 028 inches for both evaporator and condenser tubes.

Adj ustable or float type refrigerant netering

devi ces and thernmal expansion valves (TXV) shall be
i nspected and adj usted by the manufacturer annually
for the first five years of operation to assure
equivalent reliability to an el ectronic expansion
val ve (EXV) system A written report shall be
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forwarded to the owner each year over the first five
years to confirmconpletion of calibration

Units with nmulti-stage conpressors shall incorporate
an interstage flash vessel econom zer in the
refrigerant cycle.

Factory insulation will be 3/4" foaminsul ation and
cover all low tenperature surfaces to include the
evapor at or and water boxes, suction |line, and notor
housi ng.

PURCE OR PUWP- QUT SYSTEM

The manufacturers of |ow pressure chillers (HCFC
123) nust provide a separate purge systemthat
operat es i ndependently of the unit and can be
operated while the nmachine is shut down. A purge
pressure gauge, nunber of starts counter, and hour
nmet er shall be included on the purge system

Units operating with refrigerant having positive
pressure at 75 F (HCFC- 22 and HFC-134a) shall have
the capability of storing the entire refrigerant
charge in the condenser or shall have a punp-out
system for each nmachine conplete with a separate
transfer punp, condensing unit and tank constructed
in accordance with ASME Code for unfired pressure
vessel s bearing the National Board stanp. Punpout
systens shall be supplied and warranted by the
centrifugal machi ne manufacturer. Punp-outs shal
conply with the foll ow ng:

1. Punp-out tank(s) with ASME stanp capabl e of
hol ding refrigerant charge when 80 percent ful
at 90F.

2. Separate charging connections for liquid and gas
refrigerant.

3. Piping and val ves between punpout and chiller to
be supplied and installed by installing
contractor. Contractor shall provide all piping,
el ectrical equipnent, and wiring required.
Refrigerant piping shall be Type K hard-drawn
copper with wought copper fittings. Valves
shal | be packl ess type suitable for refrigerant
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use.
CONTROLS

The chiller(s) shall be controlled by a stand-al one
direct digital control (DDC) system A dedicated
chiller control panel with a clear |anguage display
is to be supplied with each chiller by the chiller
manuf acturer. The controller shall provide chiller
capacity control in response to the leaving chilled
wat er tenperature.

The chiller control panel shall utilize an PID based
m croprocessor which will automatically take action
to prevent unit shutdown due to abnormal operating
condi tions associated with: evaporator refrigerant
tenperature, high condensing pressure and notor
current overl oad.

In all of the above cases, the chiller will continue
to run, in an unloaded state, and wll continue to
produce sonme chilled water in an attenpt to neet the
cooling load. However, if the chiller reaches the
trip-out limts, the chiller controls will take the
chiller off line for protection, and a manual reset
is required. Once the "near trip" condition is
corrected, the chiller will return to nornma
operation and can then produce full |oad cooling.

The chiller control panel shall provide control of
chiller operation and nmonitoring of chiller sensors,
actuators, relays, and swtches. The panel shall be
a conplete system for stand-al one chiller control
and include controls to safely and efficiently
operate the chiller.

El even(11) or nore step leaving chilled water
tenperature controller which cycles conpressors and
activates cylinder unloaders or slide valve based on
Pl algorithns. |f manufacturer is unable to provide
at | east 11 steps of unl oading, providing HE&P shal
be required.

The chiller control panel is to be provided with the
following digital type pressure readouts:

1. Evaporator refrigerant pressure

10
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Condenser refrigerant pressure

The front of the chiller control panel shall be
capabl e of displaying the followng in clear
| anguage as standard:

1

10.

11.

Entering and | eavi ng evaporat or water
t enperature

Entering and | eavi ng condenser water tenperature
Chill ed water setpoint

El ectrical 3 phase current |imt and percent RLA
set poi nt

El ectrical 3 phase anp draw

Chill er operating node

Condenser refrigerant tenperature

El apsed time and nunber-of-starts counter
Chiller conpressor run status relay

D agnostics with tine and date stanp

Last 20 di agnostics with tinme and date stanp
kkkkhkkhkkkikkkhk*k*k AS ODTI O\LAL kkhkkkhkkkkihkkikkikkhkkx*k
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The

following itens are optional for Trane and nust

be specified if desired on the chiller.
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12.

13.

14.

15.

The

External chilled water setpoint input 2-10VDC 4-
20mA

External current limt setpoint input 2-10VDC 4-
20mA

Vol t age readout
Percent RLA out put 2-10VDC

chiller control panel shall provide a relay

11



output to start the condenser water punp and/or
enabl e the cooling tower tenperature controls.

The chiller control panel shall provide an al arm
relay output that shall energize whenever a fault
requiring manual reset is detected by the panel.

The chiller control panel shall provide a limt
relay output that shall energi ze whenever the unit
is operating in alimt node (for extended tine
peri ods).

The chiller control panel shall provide a
programuabl e soft |oad to prevent the chiller from
achieving full capacity during the pull down period
by inposing a ranped current limt, or a tenperature
pul | down rate. Either can be adjusted to [imt how
fast the chiller can load after an initial startup.

The chiller control panel shall provide a chilled
wat er punp output relay that closes when the chiller
is given a signal to start.

The chiller control panel shall provide control of
| eaving chilled water setpoint with a m ni num
variation of chiller capacity.

The chiller control panel shall provide an RS-232
for printer interface to a printer. (As Optional)

The chiller control panel shall provide |eaving
chilled water tenperature reset based upon retrun
wat er tenperature

The chiller shall have factory nounted and tested
controls that provide dual chilled water setpoint
control for ice-nmaking application. (As Optional)

The chiller control panel shall provide input for
| eaving chilled water tenperature setpoint based
upon a 4-20ma or 0-10 VDC signal froma building
aut omati on system (As Optional)

The chiller control panel shall provide input for
chiller current imt setpoint based upon a 2-10VDC
or 4-20mA signal froma building automation system
[ As Optional ]

12



2.

06  STARTERS (LOW VOLTAGE)

A.  The notor starter shall be a wye-delta cl osed

transition. Mdtor starter shall have NEMA 1 gasketed
encl osure. Enclosure shall be constructed of 12
gauge steel mnimumw th the exception of doors

whi ch shall be 14 gauge steel mninmum

R I b b Sk Sk Sk Sk S S S Rk S Sk S S b b S S S S S S R R S S S S

Choose only one of the foll owi ng OR paragraphs:
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B. Starter shall be unit nounted with ventilating
| ouvers.

* Kk Kk k% m*****

B. Solid State Starters shall be unit nmounted and have
bypass contactors or have the ability to bypass the
Silicone Control Rectifiers (SCR s). After bypass,
nmotor shall run connected across-the-line by an
el ectro-nmechani cal contractor(s).

C. Mdtor starters shall include incomng |line
provi sions for the nunber and size cables shown on
the drawi ngs. Incomng |ine lugs shall be alum num
mechani cal type. Connection directly to the
contactors is not permssible.

kkhkhkkhkkhkhkkhhkkhkkhhkhhkhkkhhkhhkhkhhkhkhhkhhkhkkhhkhhkhkhhkhkhkhkhhkkikkikkikhkk*x

Choose only one of the foll ow ng OR paragraphs:
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D. Contactors shall be sized properly to the chiller
full load and | ocked rotor currents. Contactors
shal | have double break main contacts with weld
resistant silver cadm umfaces. Auxiliary
interlocks that interface with the control panel
shall be | ow resistance having palladiumsilver
cont act s.

* Kk kk* C]Q * Kk Kk k%

D. Solid state starter SCR s shall be sized properly to
the chiller full |load and | ocked rotor currents.
Auxiliary interlocks that interface with the control
panel shall be | ow resistance having pall adi um
silver contacts.

13



Each notor starter shall include a control power
transfornmer with fused primry and secondary.
Current transforners of the proper size, ratio and
burden capacity shall be provided to provide a
signal to the control panel and optional devices.
Control relays shall be provided within the notor
starter to interface with the control panel

Power wiring within the starter shall be type MIW
copper stranded 90 degree C. Power wre bends shal
show no evidence of nicking or insulation
degradation. Control wire shall be type MI'W copper
stranded 90 degree C 14 gauge m ni num

Starter shall include an advanced notor protection
systemincorporating electronic three phase
overloads and current transforners. This electronic
not or protection system shall nonitor and protect
agai nst the follow ng conditions:
1. Three phase overload protection
2. Overload protection during start-up
3. Phase inbal ance
4. Phase | oss
5. Phase reversa
6. Low vol tage
7. Distribution fault protection consisting of
t hr ee- phase, current sensing devices that
nmoni tor the status of the current. Distribution
faults of 1-1/2 electrical cycle duration's
shal |l be detected and the conpressor notor shal
be di sconnected within six electrical cycles.

8. Under/over voltage protection (optional)

Alternately the advanced notor protection system can
be furnished in the chiller control panel.

The starter/control shall be designed and able to
operate in tenperatures up to 122 F (50 O

14



PART 3

3.01

Al field supplied wires, bus bars, and fittings
shal | be copper only.

The follow ng optional starter options shall be
provi ded:

1. Circuit Breaker - Starter shall contain a
circuit breaker capable of breaking currents up
toits interruption capacity of [ ] anperes.
The di sconnect handl es, both internal and
external, shall be capabl e of being padlocked in
the of f position.

2. Anps (standard) and volts (optional) shall be
di spl ayed at the control panel or ameters and
voltneters provided. Three ameters shall be
provi ded, one per phase. Ameters shall be
calibrated to indicate the inrush current.
Three voltneters shall be provided, each reading
a phase-to-phase voltage.

If solid state starter is provided a Shunt-Trip
Circuit Breaker shall be provided. Starter shal
contain circuit breaker with shunt trip device
capabl e of breaking currents up to its interruption
capacity of [ ]. Operating handl e shall be

| ocated on the starter panel. The di sconnect

handl es, both internal and external, shall be
capabl e of being padl ocked in the off position.

EXECUTI ON
| NSTALLATI ON

Install in accordance with manufacturer's
i nstructi ons.

Provi de for connection to electrical service. If oi
punp is electric include the connection of the oi
punp to energency power.

Provi de Neoprene |Isol ation Pads to reduce vibration
transmtion

On units without unit nounted starters provide for
connection of electrical wiring between starter and

15



chiller control panel, oil punp, and purge unit.

Furni sh and install necessary auxiliary water piping
for oil cooling units and purge condensers.

Arrange piping for easy dismantling to permt tube
cl eani ng.

Provide piping fromchiller relief valve to
outdoors. Size as recommended by nmanufacturer.

MANUFACTURER S FI ELD SERVI CES

Manuf acturer shall furnish a factory trained service
engi neer without additional charge to start the
unit(s). Representatives shall provide |eak testing,
evacuati on, dehydration, and charging of the unit(s)
as required. Chiller manufacturers shall maintain
service capabilities no nore than __ miles
fromthe jobsite.

A start-up log shall be furnished by the

manuf acturer to docunent the chiller's start-up date
and shall be signed by the owner or his authorized
representative prior to conmm ssioning the chillers.

The manufacturer shall furnish an alternate price
for:

1. Extended parts warranty for five years.

2. Extended parts and | abor warranty for five
years.

The manufacturer shall furnish conplete submtta
wiring diagrans of the chiller(s) starter(s) and
associ at ed conponents |ike cooling towers, punps,
interlocks, etc. as applicable.

SCHEDULES

Drawi ng Code CCH 1 CCH- 2 CCH 3
Locati on:

Manuf act urer:

Model Number:

Cool i ng Capacity:

Evapor at or

16



- Fl ow Rat e:

-Entering Fluid Tenp.:
-Leaving Fluid Tenp.:
-Type dycol:

-Fluid Concentration:
-Pressure Drop:

- Foul i ng Factor:
Condenser

- Fl ow Rat e:

-Entering Fluid Tenp.:
-Leaving Fluid Tenp.:
-Pressure Drop:

-Type dycol:

-Fluid Concentration:
-Pressure Drop:

- Foul i ng Factor:

Conpr essor

- Maxi mum Power | nput :
- Vol t age:

-Rated Load Anps:
Starter Type:

-Max. Inrush Amps: 33%

PART 4 SEQUENCE OF OPERATI ONS

END OF SECTI ON
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