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IMPORTANT NOTICE

Effective July 1, 1992, all service operations must use reécovery systems to minimize
losses of refrigerant to the atmosphere when servicing units with Class | and Class If
refrigerants.

Class | {CFC) and Class Il (HCFC) refrigerants include CFC-12, HCFC-22, CFC-500,
CFC-502, CFC-11, CFC-113 and HCFC-123. Delibarate venting is prohibited by
Section 608 of the Clean Air Act.

In the normal service of air condiioning systems, there are three major activities
mandated by the EPA regulations recovery, recycling and reclaming.

1) Recovery — the act of removing refrigerant trom the air conditioming umit so that
losses of refrigerant to the atmosphere are minimized.

Whenever a refrigeration circuit 1s opened, the recovery of the refrigerant i1s required

If there is no reason to believe that the refrigerant i1s “bad”, such as during service of
gaskets, expansion valves or solenoid valves, the refrigerant 1s often returned to the
unit without treatment. (Note: Always follow the equipment manufacturer's recommen-
dations regarding replacement of unit filter driers dunng service.)

it there is reagon to suspect that the refrigerant is bad, such ag with a
gompressor failure, the refrigerant should gither be replaced or recycled.

Recovery 1s also requ red when a prece of equipment 1s decommissioned Thig
prevents the loss of retrigerant upon disposal of the unit. The recovered refngerant
usually 1s sold to refrigerant reclaimers rather than reused in the customer's new
equipment,

2) Recycling — the act of clearing recovered refngerant for use in the customer’s
equipment.

Fust, the reingerant 1s boiled to separate the oil. Then it is run through a filter drier 10
separate moisture and acid.

Because of imited field testing capabihty, the quality and identity of any recyclad
refrigarant is suspect. For this reason, the EPA will most likely allow recycling of
refngerant only when it 1s returned to its oniginal owner. Resale of the recycled
refrigerant to third parties will not be allowed.

As a resull, most servicers will only recycle refrigerant when the quantity of the
refngerant to be recycled and the expertise of the tachnician make it attractive 1o do so.
Most suspect refrigerant will be sold to a reclasmer rather than be serviced in the field.

3) Reclaiming — the act of purifying refrigerant and testing it to ARI 700 “new”
refrigerant standards With reclamation, each batch of refrigerant undergoes extensive
laboratory {ests and the waste streams are disposed of according to environmental
regulations.

Maost reclamation will be done at centralized processing faciites because of the
testing, waste handling and EPA certification requirements for reclamation. The
Trane Company and others offer reclamation services for most refrigerants.

Reclamation is probably the most attractive aternative for users with salvaged and
suspect refrigerant

i RTAA-IOM-4A



RTAA-IOM-4A

Refrigerant Emission Control

Evidence from environmental scientists indicates that the ozone in our upper atmo-
sphere 1s being reduced, due 1o the release of CFC fully halogenated compounds.

The Trane Company encourages every effort to eliminate, if possible, or vigorously
reduce the emission of CFC, HCFC and HFC refrigerants into the atmosphere that
result from installation, operation, routine maintenance, or major services on this
equipment. Always act in a responsible manner to conserve refrigerants for continued
use, even when acceptable alternatives are available.

Conservation and emission reduction can be accompiished by following recommended
Trane operation, maintenance and service procedures, with specific attention to the
following

1. Refrigerant used in any type of air conditioning or refrigeraling equipmant should
be recovered for reuse, recovered and/or recycled for reuse, reprocessed (reclaimed)
properly destroyed, whanaver it is removed from equipment by an EPA certified Type |l
or Universal techmician. Never release refngerant into the atmosphere.

2. Always determine possible recycle or reclaim requirements ot the recovered reing-
erant before beginning recovery by any method. Questions about recovered refrigerants
and acceptable refrigerant quality standards are addressed in ARI Standard 700.

3. Use approved containment vessels and safety standards. Comply with all applicable
transportation standards when shipping refrigerant containers

4. To minimize emissions while recovering refrigerant, use recycling equipment.
Always use methods which will pu!l the required vacuum while recovering and
condensing refrigerant intc containment

5. When leak checking with trace refrigerant and mitrogen, use HCFC-22 {R-22), rather
than CFC-12 (R-12) or any other fully halogenated refrigerants. Be aware of any new
leak test methods which eliminate refrigerant as a trace gas.

6. When cleaning system components or parts, avoid using CFC-11 (R-11) or
CFC-113 (R-113). Reingeration system clean up methods which use hiters and
dryers are preferred. Do not use solvents which have ozone depletion factors.
Properly dispose of used matenals.

7. Take extra care to properly maintan all service equipment that directly support refng-
eralion service work, such as gauges, hoses, vacuum pumps and recycling aquipment,

8. Stay aware of unit enhancements, conversion refrigerants, compalible parts and
manufacturer's recommendations which will reduce refrigerant emissions and increase
equipment operating efficiencies. Follow manufacturer's specitic guidelines for conver-
sion of existing systems.

9. In ordear to assist in reducing power generation emissions, always attempt to improve
equipment performance with improved maintenance and operations that will help
conserve energy resources.
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General
Information

Literature Change
History

RTAA-1OM-4 {October 1993)

Onginal manual. Covers instailation,
operation, and maintenance of “AQ"
design sequence RTAA-70 thru RTAA-125
units.

Unit ldentification

When the unit arrives, compare ali
nameplate data with ordering and
shipping information.

Unit Inspection

When the unit 1s delivered, verify that it

15 the corract umit and that it is properly
equipped. Compare the information
which appears on the uynit nameplate with
the ordering and subrmittat information,
Refer to "Nameplates®.

Inspect all exterior components for visible
damage. Report any apparent damage or
material shortage to the carrier and make
a "unit damage™ notation on the carrer's
delivery receipt. Specify the extent and
type of damage found and notify the
appropriate Trane Sales Office.

Do not proceed with installation of a
damaged unit without sales office
approval,

Note: If the Remote Evaporator Option
1s ordered, the remole evaporator will be
shipped in a separate crate,

Inspection Checklist

To protect against loss due to damage
incurred in transit, complete the following
checkhst upon receipt of the unit.

[ 1 Ingpect the indwicual pieces of the
shipment betore accepting the unit.
Check for obvious damage 1o the urit
or packing materal.

[ ] Inspect the unn for concealed
damage as s00n as possible after
delivery and before 1t 1s stored.
Concealed damage must be reported
within 15 days.

[ 1 Mconcealed damage is discovered,
stop unpacking the shipment Do not
remove damaged maternal from the
recewing location. Take photos of the
damage, if possible. The owner must
provide reasonable evidence that the
damage did not occur atter defivery.

[ ] Notify the carrer's terminal of the
damage immediatety, by phone and
by mail. Request an immediate, joint
inspection of the damage with the
carrier and the consignee.

[ ] Nouby the Trane sales represenialive
and arrange for repair. Do not repair
the unit, howaver, until damage 15
inspected by the carner's
representative

Loose Parts Inventory

Check all the accessories and loose parts
which are shipped with the unit against
shipping list. Included in these items will
be water vessel drain plugs. isolators,
ngging and electrical diagrams, and
service literature, which are placed inside
the contro! panel and/or starter panel for
shipment.

Unit Description

The 70 thru 125-ton Modal RTAA unts
are helical-rotary type, air-cooled liqguid
chillers designed for instaliation outdoors.
The unit has two compressors and the
Compressor circuits are completely
assembled, hermetic packages. They
are factory-piped, wired, leak-tested, de-
hydrated, and tested for proper operation
before shipment, The unis are factory
charged with refrigarant and oll

Note: Packaged unis are factory
charged with refngerant and ol Remote
evaporator units are shipped with a
holding charge of nitrogen and a partial
charge of oil.

Figures 1 thru 3 show typical RTAA
packaged units and therr components.
Tables 1 and 2 contain general RTAA
mechanical specifications  Chilled water
inlet and outlet openings are covered for
shipment Each circuit has a separale
compressor motor starter

RTAA-IOM-4A



Figure 1

Typical RTAA Packaged Unit
70-125 Ton

(Front/Side Exterior View)
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Figure 2

Typical RTAA Packaged Unit
70-125 Ton

(Rear Exterior View)
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Table 1
General RTAA Mechanical Specifications

e . Size __ o
70 80 90 100 110 125
Compressor
Quantity 2 2 2 2 2 2
Nominal Size (Tons)(1) 35/13% AD/40 50/40 50/50 60/50 60/60
fvaporator
Wazer Storace{Gdllons) 39.8 37.8 34.4 32.1 53.4 45.8
(L:ters) 150.¢ 143.1 130.2 121.5 702.1 173.4
Min. Flow (GPM) 84 96 138 128 132 150
{L/Sec) 5.3 6.1 6.8 7.6 8.3 9.5
Max. Flow {GPM) 752 288 324 360 396 450
{L/Sec) 15.9 18.2 20.4 22.7 25.0 28.4
Condenser
(ty of Coils 4 4 4 4 4 4
Coil length {FL){1} 13/13 13713 14/13 14/14 17/14 17/17
Coil Height (Ir) 42 47 42 42 42 42
Number of Rows 2 2 2 2 2 2
Condenser Fans
(Quantity (1) 4/4 4/4 5/4 5/5 5/5 5/5
Diameier (In) 30 30 30 30 30 30
Totdl Airfiow (CHEM) 68,360 68,380 73.365 78,355 82.95%0 87,550
Ncrminal ROM 855 855 855 855 845 855
T1o Speed (Ft/Min) 6715 6715 6715 6715 671% 6715
Motor HP (Ea) 1.1 1.1 1.1 1.1 1.t 1.1
Min Starting/Qper. Ambient
Std Jnit (Deg. F) 15 i5 15 15 15 15
lLow Atb. (Deg. F) -10 -10 -10 -10 -10 -10
(eneral Unit
Refrigerant HCFC-22  HCFC-22 HCFC-722  HCIC-22  HCOFC-22  FCFC-22
No. of Independent
Refrigerant Circuits 2 2 2 2 2 2
¥ Min. Load(3) 10 10 10 10 10 10
Refrig Charge (Lb)(1) 58/58 61/61 73761 13/73 98/73 98/98
{(Kg) 26/26 2127 33/27 33/133 A4733 44/44
(i1 Charge  (OLs;(1.43 1C/.0 10710 12720 12/12 12712 12/12
] 10.6/19.6 10.6/10.6 12.7/10.6 12.7/12.7 12.7/12.7 12.7/12.7

Noles

1 Data contang mitrmation on two Crowts shawn as lollows o 1/cki2

2 Munmum start-up/opgrating nmbient based on 8 5 mph wind acioss 1he condenser
3 Percant rmuramuom load 15 [or total machig nOt each indnacual orcuit

4 Trane Part Change # (rl-31 { s00 senace bullohn SCOM SB-1)



The RTAA series features Trane's
exclusive Adaptive Control™ logic with
Clear Language Display it monitors the
control variables that govern the operation
of the chiller unt. Adaptive Control logic
can adjust these vanables, when
necessary, to optimize operational
efficiencies, avoid chiiler shutdown, and
keep producing chilled water. An oplional
remote display 1s available to monitor unit
operation from a remote location.

These dual-compressor units feature two
independent circulls, one for each compres-
sor. Compressor unloaders are solenoid
actuated. Each refrigerant circurt is pro-
vided with filter dner, sight glass, electronic
expanston valve, and charging valves

The shell-and-tube type evaporator i1s
manulactured in accordance with ASME
standards. The evaporator s fully
insulated and 1s equipped with water drain
and vent connections. Packaged units
have heat tape protection to -20 F

Table 2

RTAA Refrigerant Circuit Designations and Capacities

RTAA Model Circuit / Tons ' Compressor/
10 1 35 A 35
| 2 35 B 15
80 ' 1 40 A 410
? 40 B 40
G0 1 50 A 50
|} 2 a0 ' e 20
100 ' i 50 A 50
2 50 B 50
110 1 60 A 60
C2 50 B 50
125 1 2.5 A 60
2 62.5. B 50
Package Unit 70-125
COND \ [y 1] A :
coxp 2 LEYAR 2] ‘

Commonly Used
Acronyms

Acronyms used in this manual are
detined below.

BAS = Building Automation Systemn

BCL =Bdrectonal Commumcations
Link

CAR = Circuit Shutdown, Auto Reset

CMR = Circurt Shutdown, Manual Reset

CLD =Clear Language Display

CLS  =Current Limit Setpoint

CWR = Chilled Water Reset

CWS = Chilled Water Setpoint

ODT = Design Delta-Temperature
Setpoint {1 e., the difference
between enterng and leaving
chilled water temperatures)

ENT = Entering Chilled Water
Temperature

EXV = Electronic Expansion Valve

FLA =Full Load Amps

HGBP =Hot Gas Bypass
HVAC =Heating, Ventilaing and Air
Conditioning

{IFW = Informational Warning
o = input and Cutput Wiring
LPC = Low Pressure Cutout

LRTC = Low Refngerant Temperature
Cutout

LRA =locked Rotor Amps

LVG  =Leaving Chilied Water
Temperature

MAR =Machine Shutdown, Aulo Reset

MMR =Machine Shutdown,
Manual Reset

NEC = National Eleciric Code

QAT = OQutdoor Arr Temperature

PCWS = Front Panel Chilled Water
Setpoint

PFCC =Power Factor Correction
Capacitors

PSID = Pounds-per-Square-inch
Difterential
{pressure ditterentat)

PSIG =Pounds-per-Square-inch
(gauge pressure)

PWM = Pulse Width Modulation

RAS = Reset Action Setpoint

RLA = Rated Load Amps

RCWS = Reset Chilled Water Setpoint
(CWR)

RRS =Reset Reference Setpoint
(CWR)

1Y = Slide Valve

Tracer® = Type of Trane Building
Automation System

= Senal Communications
Interface

UCLS =Unit Current Limit Setpoint

UCM = Unit Control Module

(Microprocessor-based)
UCWS = Unit Chilled Water Setpoint

sCi

RTAA-IOM-4A
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Warnings and Cautions

Warnings and Cautions appear in
boldface type at appropriate points in
this manual

Warnings are provided to alert personnel
to potential hazards that can result in
personal injury or death.

Cautions alert personnel to conditions
that could result in equipment damage

Your personal safety and reliabte
operation of this machine depend upon
strict observance of these precautions.
The Trane Company agsumes no hability
for installation or service procedures
performed by unqualitied personnel

Installation
Responsibilities

Generally, the contractor must install the
unit per the instructions contained in the
“Installation - Mechanical” and “Installation
- Etectrical” sections of this manual,
including the following:

[ ] Instalt unit on a tlat foundation, level
{within 1/4" {6.4 mm]), and strong
enough to support unit toading

[ ] Install any options and make
electrical connections at the UCM.

For remote evaporator units only

Furrish and install refrigerant prping,
refrigerant, and oil, per instructions
outlined in this manual.

Note: The standard leaving chifled
water sensor is factory installed in the
evaporator leaving water outlet.

|



Namep|ates Outdoor Unit Nameplate Compressor Nameplate

The outdoor umt nameplate provides the The “compressor” nameplate provides the
The RTAA outdoor unil nameplates following mformation' following information:
(Figure 3) are appled to the exterior and
interiar surface of the Control Pane! door - Unit model and si1ze descriptor - Compressor model number.
(Figure 1). A compressor nameplate is - Unit senal number - Compressor serial number.
located on each compressor, - ldenthies unit electrical requirements - Compressor electrical charactenstics,
- Lists correct operating charges of R-22 - Utilization Range.
and refnigerant oil. - Recommended refrigerant.
- Lists unit test pressures.
- Identifias installation, operation and
maintenance and service data literature.
- Lists drawing numbers for unit wiring ASME Nameplate
diagrams.
This nameplate 15 affixed to the top of the
suction side of the evaporator head and
provides the following nformation.
- ASME national board number
- maximum temperature
:llélg:i;)altes - maximum working pressure
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Model Number
Coding System

The model numbers for the unit and the
compressors are comprised of numbers
and letters which represent features of
the equipment. Shown on the chart in
Figure 4 are samples of typical unit
model numbers, followed by the coding
system.

Figure 4

Model Number Coding System
The Senes R unit model number 1s as follows:

Mode! Number:

Ong.1 Number

ATAA-IOM-4A

Each posttion, ar group of positions, In
the number is used to represent a
feature. For example, in Figure 4,
position 8 of the umt model number, Unit
Voltage, contains the number “4”. From
the chart, it can be seen thal a “4" in this
position means that the unit voltage 1S
460/60/3

RTAAQ704YAQ1B1DAQ
0 1 2

Storage

Extended storage of the outdoor unit
prior to installation requires the following
precautionary measuras.

1. Store the outdoor unit in a secure area

2. At least every three months
(quarterly), check the pressure in the
refrigerant circunts to verity that the
refrigerant charge is intact. If itis not,
contact a qualified service organization
and the appropriate Trane sales office.

123 4 567 B9 01 223 4 5 8 0 (DIGITPOSITION FOR ABOVE}

Digits 01, 02
Unit Model
RT = Rotary Chiller

Dig!it 03

Unit Type

A = A COU‘SG
Digit 04

Development Sequence
A = First Sequence

Digits 05, 06, 07
Nominal Capacity
070 = 70 Nominal Tons
080 = 80 Nominal Tons
(080 = 90 Nominal Tons
100 = 100 Nomunal Tons
110 = 110 Nominal Tons
125 = 125 Norminal Tons

Digit 08
Unit Voltage
D = 380/6013
A = 200/60/3
C = 230/60/3
J  =346/503
4 = 460/60/3
5 = 575/60/3
S = Special
Digit 09
Compressor Starter Type

¥ = Y-Delia Closed Transition
X = X-Line {Across the Line)
S = Specal

Digits 10, 11
Design Sequence
AQ = First Sequence (Factory Input)

Digit 12
Evaporator Leaving Temperature
1 = Standard401065F

2 =LowOtod9F
3 = lice-Making 20 lo 65 F
S = Speaal

Digit 13

Condenser Coil Fin Material
A = Aluminum

B = Blue Fin Coil Protection

S = Specal

Digit 14

Agency Listing

0 = No Agency Listing
1 = UL Listing

2 =CSA Lstng

Digit 15
Control Interface

C = Deluxe without Communication
D = Deluxe with Communication

Digit 16
Chilled Water Reset

0 = No Chilled Water Reset

1 = Based on Return Water Temperature
2 = Based on Quiside Air Temperature

3 = Based on Zone Temperature

Digit 17

Miscellaneous Factory

Installed Options

= Architectural Louvered Panels (factory)
= Control Power Transtormer (factory)

= Low Ambient Lockout Sansor (factory)
= Power Disconnect {factory)

Low Ambient Operation {factory)
Remote Evaporator

Coil Protection (factory)}

Access Guard (factory)

= Neoprene Isolators [held)

= Spring tsolators (field)

= Remote Display Panel (figld)

DOZETXR-OMOD>
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Installation — Mechanical
Packaged Unit and Units with
Remote Evaporator Option

General

The following instructions are applicable
to 70 to 125-ton packaged unils.

Pre-Installation

Report any damage incurred dunng
handling or installation to the Trane sales
office immediately. An Instaliation Check
Sheet 1s provided on Page 36.

Location Requirements

Noise Considerations

Locate the outdoor unit away from sound-
sensitive areas. if required, instali rubbear
vibration 1solators 1n all water piping and
use flexible electnical conduit. Refer 1o
"Unit Isglation”. Consult an acoustical
engineer for ¢ritical applications. Also
refer to Trane Engineering Bulletins for
application information on RTAA chillers.

Foundation

Provide ngid, non-warping mounting
pads or a concrete foundation of sufficient
strength and mass to support the cutdoor
unit operating weight {i.e , including com-
pleted piping, and full cperaling charges
of refrigerant, oll and water) Refar 0
Figure 7 for unit operating weights. Once
in place, the outdoor unit must be ievel
within 1/4" (6.4 mm) over i1s length and
width. The Trane Company 15 not
responsible for equipment problems
resulting from an improperly designed or
conslructed foundation.

RTAA-IOM-4A
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Ciearances

Provide enough space around the
cutdoor unit to allow the installation and
maintenance personnel unrestrictaed
access to all service points. Refer o
submittal drawings for the unit
dimensions, to provide sufficient
claarance for the operning of control pane!
doors and unit service. Refer to Figure 6
for mmimum clearances. In all cases,
local codes which require additional
clearances will lake precedence ovar
these recommendations.

Note: I the outdoor unit configuration
requires a vanance 1o the clearance
dimensions, contact your Trane Sales
Ctice Representative. Also refer to Trane
Engineering Bultetins for application
information on RTAA chillers

Additional Location
Requirements for Remote
Evaporator Only

The Remote evaporator must be installed
indoors, unless:

- The ambient tamperature 1s always
greater than 32 F.

- The system circulating hguid 15 a non-
freezing glyccl-type solution, selected for
the prevailing ambient temperature.

- The evaporator is protected from
freezing by properly installed and applied
insulation and heat tape.

Caution: To prevent damage due
to freezing, do not install the unit
outside without adequate freeze

protection.

The remote evaporator should be mourited
on a base of suitable strength to support
the operating weight. Remote evaporator
weights and mounting locations are shown
in Figure 5a.

The remote evaporator must be level when
installed. Be sure 10 allow adequate clear-
ance for water and refrigerant piping con-
nection, performance of service proce-
dures, reading of gauges and thermo-
meters, and operation of valves. Space
must be allowed at one end of the
evaporator 1o pull tubes, if required

12

Rigging

The Modei RTAA chiller should be moved
by liting. Refer to Figure 5 for typical unit
litting and weights. Reter to the rigging
diagram that ships with each unit for
speacific “per unit” weight data.

WARNING: To prevent injury or
death and unit damage, capacity
ot lifting equipment must exceed
unit lifting weight by an adequate
safety factor.

Lifting Procedure

Caution: To prevent damage do
not use a forklift to lift or push
the unit.

[ ] 'nstall chains and safety chains
through the six litting plates provided
on the unit (Figure 5).

WARNING: To prevent injury or
death and unit damage, use the
lifting method shown in Figure 5.

[ 1 Attach lifting chains or cables to the
chains installed above. Each cable
alone must be strong enough to Iift
the chillar,

[ 1 Attach cables lo lifting beam Tolal
liting weight, lifting weight distribution
and required liting beam dimensions
are shown in Figure 5 and on the
rigging diagram shipped with each
unit  Lifting beam crossbars must be
positioned so ifting cables do not
contact the sides of the unit.,

Caution: To prevent unit damage,
position lifting beam so that
cables do not contact the unit.
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Unit Isolation

There are two mounting methods that will
minirmize sound and vibration problems
They are the direct-mount method and
the 1solator-mount method.

Direct Mounting

The unit can be direct-mounted on an
1solated concrete pad or on i1solated
concreta footings at each mounting
location. Refer to Figure 7 for unit
operahng weights. A mounting hole is
provided in the base of the unit frame at
each mountng location, Prowvide a
means of securely anchonng the unit to
the mounting surface Level the unit
carelully. Refer to “Unit Leveling™.

Isolator Mounting

It the unit 1s installed using the optional
neoprene or spring 1solators, use one of
the mounling methods that follow:

Neoprene Isolators

Install the optronal neoprene mounting
rsolators at each mounting lgcation. Refer
to Figure 7 for isolator selection,
placement and Ioading information.
Isolators are identified by color and by the
isolator part number

Boh the isolators to the mounting surface.
Do not fully tighten the mouniting botts
Mount the unit on the rsolators and install
a 1/2° (13 mm) nut on each isolator
positioning pin. Maximum isolator
deilection should be approximately
1/4-inch. Level the unit carefully. Refer to
“Unit Leveling”. Now fully tighten isclator
mounting bolts.

Spring Isolators

(Packaged Chillers Only)

Install the optional spring-type i1solators at
each mounting point  The isolator springs
are color-coded to help icentty the proper
isolator Refer to Figure 7 for isolator
selection, placement and loading
information,

Bolt the isolators to the mountng surface.

Do not fully ighten the 1solator mounting
bolts.

17

Mount the unit on 1o the 1solators.
Ciearances between the top plate and the
lower housing of each 1solator should be
1/4 1o 1/2-inch. Make minor adjustments
by turning the 1sclator leveling bolt. A 1/4-
inch variance in elevation is acceptable.

Instait a 1/2° {13 mm) nut on each isolator
positioning pin.

Unit Leveling

Before snugging down the mounting balts,
level the unit carefully. Check unit level
end-to-end by pilacing a leve! on the top
surtace of the unit frame. Unit should be
lgvel to within 1/4-inch (6.35 mm) over its
length Place the level on the unit frame
to check front-to-back level. Adjust to
within 1/4* {6.35 mm) of level front-to-
back. Use the adjustable spring isolators
or shims to level the unit.

Water Piping

Thoroughly flush all water piging to the
umit before making the final piping
connections to the unit.

Caution: it using an acidic
commercial flushing solution,
construct a temporary bypass
around the unit to prevent
damage to internal components
of the evaporator.

Caution: To avoid possible
equipment damage, do not use
untreated or improperly treated
system water.

When completing the NPT-type water
connections, apply a suttable pipe
sealant, or Teflon tape, to prevent water
leakage. To mirimize heat gain and to
prevent condensation, insulate all piping

Caution: Avoid overtightening
and possible damage of water
connections. The lubricating
properties of Tetlon tape make
the possibility of overtightening
more likely.

RTAA-IOM-4A



Figure 7
Isolator Placement for
Typical RTAA Packaged Unit

70 - 125 Tons
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Evaporator Water
Piping

Evaporator Refrigerant
Reliet Valve Piping

Important. Vent pipe size must conform
to the ANSIYASHRAE Standard 15-1692
{or latest version ) for vent pipe sizing  All
federal, slate, and local codes take prece-
dence over any suggestions stated in this
manual.

Note: All relief valve venting 1s the
responsibility of the instailing contractor.

The remote evaporators on chillers sold
with this option utlize relief valves installed
in each circuit of the evaporator head.
There is one rehef valve per circuit, and
they must be vented 1o the outside of the
building

The relief valves are 3/8° SAE flare
connections. They have a 300 psig refief
satpoint, and relieve at 10 21 Iba/min,
The conneclion size and locations are
shown in the chiller's submuttals. Refer to
local codes for relief valve vent line sizing
information.

Caution: To prevent capacity
reduction and relief valve
damage, do not exceed vent
piping code specifications.

WARNING: To prevent injury due
to inhalation of R-22 gas, do not
discharge refrigerant within the
mechanical room or to the
atmosphere.

Evaporator Piping

Figure 8 illustrates typical evaporator
piping components. Components and
layout will vary slightly, depending on the
location of connections and the water
source.

Caution: The chilied water
connections to the evaporator
are to be “victaulic” type
connections. Do not attempt

to weld these connections, as
the heat generated from welding
can cause internal damage to
the evaporator.

Figure 8
Suggested Piping for Typical RTAA Evaporator
Yalved
Vent Preossure Relier Vaive
Gauge

Nrain
Vibratior

Eliminator SwitcCh*

Ba ancirg
Valve

*User QOption

ATAA-IOM-4A
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“hermareter
Vibration - Shut of f
4l Pipe Valve
Elir nato Strainer/

The chilled water connections are on

the left side of the unit {(when facing the
control pane!). If itis necessary for the
chilled water piping to enter the umt from
the nght side, elbows can be used to
route the piping 180° aver the top of the
evaporator, as shown in Figure 8.

A vent s provided on the top of the
evaporator at the leaving water end. Be
sure to provide additional vents at high
points in the piping 1o bieed air from the
chilled water system. Install necessary
pressure gauges to monitor the entering
and leaving chilled water prassures

Caution: To prevent damage to
chilled water components, do
not allow evaporator pressure
{maximum working pressure) to
exceed 215 psig.

Provide shutoff valves in lines to the
gauges 10 isotate them from the system
when they are not in use. Use rubber
vibration eliminators to prevent vibration
transrmission through the water lines.

If desired, install thermometers in the
ines to monitor entering and leaving
water temperatures. Install a balancing
valve in the leaving water line to control
water flow balance. Install shutoff valves
on both the entering and leaving water
lines so that the evaporator can be
1solated for service

A pipe straner should be installed mn the
entening water line to prevent water-borne
debris from entering the evaporator.

-
-
-
-

Opposite-side connections
(¥ ew ‘ron erc gppeste cortrol
panel )}



Evaporator Piping Components

“Piping components™ include all devices
and controls used to provide proper water
sysiem operation and unit safety. These
components and therr general locations
are gwen below.

Entering Chilled Water Piping
[ ] Air vents (to bleed arr from system).

[ ] Walter pressure gauges with shutoff
valves.

[ ] Vibraton eliminators,

[ ] Shutoft (isclation) valves.
[ ] Thermometers (if desired).
[ ] Cleanout tees,

[ ] Relef valve.

[ ] Pipe strainer

Caution: To prevent tube damage
install strainer in evaporator
water inlet piping.

Leaving Chilled Water Piping
[ ] Air vents (to bleed an from system).

[ ] Water pressure gauges with shutotf
valves

[ ] Vibration eiminators.

[ ] Shutotf {1sclation) valves
[} Thermometers.

[ ] Cleanout tees.

[ 1 Balancing valve.

[ 1 Flow Switch (It desired).

Caution: To prevent evaporator
damage, do not exceed 215 psig
{14.6 bar) evaporator water
pressure.

Evaporator Drain

A 3/4° dramn connection 1s focated under
the outlet end of the evaporator. Thus may
be connected to a suitable drain to permit
evaporator drainage during unit servicing
A shutoff valve must be installed on the
drain line

21

Chilled Water Flow Switch

Chilled water flow protection 1s provided
by the UCM without the need for a chilled
water flow switch A flow switch for chilled
water 1§ strictly discretionary but if not
nstalied, a signal must be sent 1o the
chiller to ndicate that water flow has been
established, eq. chilled water pump motor
starter auxiliary contacts, building
automation system, etc.

If additional chilled water flow protection 1s
desired, use a held-installed flow switch or
diferential pressure switch with the pump
motor starter auxiliary conlacts to sense
system water flow. Install and wire the
flow switch In senies with the chilled water
pump motor starter auxiliaries (refer to
“Interlock Wiring”™)

Specific connection and schematic
wiring diagrams are shipped with the
unit. Somé piping and control schemes,
particularly those using a single water
pump for both chilted and hot water, must
be analyzed to determme how and or if

a flow sensing device will provide desired
operation,

Follow the manufacturer's recommen-
dations for selection and installation
procedures. General guidelines for flow
switch installation are outlined below,

1. Mount the switch upnght, with a
minimum of 5 pipe diameters of straight
honizontal run on each side. Do not install
close to elbows, orifices or valves.

Note: The arrow on the switch must point
in the direction of flow.

2. To prevent switch fiuttering, remove
all air from the water system

Note: The UCM provides a 6-second
bme delay after a “loss-of flow” diagnostic
before shutting the urit down. Contact a
qualified service representatve f
nuisance machine shutdowns persist.

3. Adjust the switch 1o open when water
flow falls below nominal. Evaporator dala
is shown in Figure 9. Refer to Table 1 for
mimmum flow recommendations Flow
switch contacts are closed on proof of
water flow.

4. install a pipe strainer in the entering

evaporator water ing to protect
components from water-borne debris,

RTAA-IOM-4A



Figure 9 (Continued on

RTAA Evaporator next page)
Water Pressure Drop
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Figure 9

RTAA Evaporator Water Pressure Drop

(Continued from previous page)

110 Ton

[ & 173 1% ™ >4 x

125 Ton

FLOW /5]

T
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Water Treatment

Using untreated or improperty treated
water n these units may result in inefficient
opegration and possible tube damage
Consult a qualified water treatment
specialist to determine whether treatment
1s needed The foliowng disclamatory
label 1s provided on each RTAA unit:

Customer Note

The use of improperly treated or
untreated water in this equipment may
result in scaling, erosion, corrosion, algae
or sime. The services of a quahfied water
treatment specialist should be engaged to
determine what treatment, 1if any, 1s
advisabie. The Trane Company warranty
specifically excludes liabiity for corrosion,
erosion or detenoration of Trane equip-
ment. Trane assumes no responsibilities
for the results of the use of untreated or
iwmproperly treated water, or saline or
brackish wates.

Caution: Do not use untreated
or improperly treated water.
Equipment damage may occur.

Water Pressure Gauges

Install field-supplied pressure gauges
{with manifolds, whenever practical) as
shown in Figure 8. Locate pressure
gauges or taps 1n a straight run of pipe,
avoid placement near elbows, etc. Be
sure 10 mslall the gauges at the same
elevahon,

To read manifolded pressure gauges,
open one valve and close the other
{depending upon the reading desired).
This ehminates errors resulting from
differently calibrated gauges installed
at unmatched elevations.

Water Pressure Relief Valves

Install a water pressure relief valve in
the evaporator inlet piping betwaen the
evaporalor and the inlet shutoff vaive, as
shown in Figure 8 Water vessels with
close-coupled shutoff valves have a high
potential for hydrostatic pressure buildup
on a water lemperature mcrease. Refer
to applicable codes for relief valve
mslallation guidelines.

Caution: To prevent shell damage,
install pressure relief valves in
the evaporator water system,
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Freeze Protection

If the unit will remarn operationai at sub-
freezing ambient temperatures the chilled
waier system must be protected trom
freezing, following the steps listed below:

1. Heat tape is factory-installed on the
packaged unit evaporator and will protect
it from fre@zrng in ambient temperatures
downto -20 F

2. Install heat tape on all water piping,
pumps, and other camponents that may
be damaged if exposed to freezing temp-
eratures Heat tape must be designed for
low ambient temperature applhcations
Heat tape selection should be based on
the lowest expected ambient temperature

3. Add a non-freezing, low temperature,
corrosion inhibiting, heat transfer fluid to
the chilled water system. The solution
must be strong enough to provide
protection against ice formation at the
lowest anhcipated ambrent temperature
Reter to Table 1 for evaporator water
storage capacities.

Note: Use of glycol type anlifrgeze
reduces the cooling capacuty of the unit
and must be considered in the design ot
the system specifications

RTAA-IOM-4A
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Installation — Mechanical
Remote Evaporator Interconnecting

Refrigerant Piping

General

The RTAA outdoor urit with the Remote
Evaporalor option 1s shipped as two
pleces: the quidoar unit (condensing) and
the evaporator. Short suction line connec-
tions are provided with the outdoor con-
densing unit, The iiquid ine connections
are at the end opposite the control pane!

The remote evaporator 1s shipped
complete, with factory-mounted retng-
gration specialties {electronic expansion
valves, sight-glasses and removable core
filter-dryers}. All evaporator refrigerant
line connections are at one end of the
evaporator. The instaling contractor need
only provide and install the inter-
connecting refngerant piping between
the remote evaporator and the outdoor
condensing unt. In some instances, the
mnstalling contractor may also need to
lengthen the factory installed suction
accumulator.

25

System Configuration
and Interconnecting
Refrigerant Piping

The system may be configured in any of
the four arrangements shown in Figures
9a through 9d. The configurations and
their associated clevations, along with the
tolal distance between the remote evap-
orator and the compressor/condenser
section, play a critical role in determining
suction and liquid line sizes. This will also
aftect field refngerant and o1l charges.
Consequently, there are physical limits
which must not be viclated if the system is
lo operate as designed Please note the
following requirements for field
installation:

RTAA-IOM-4A



Figure 9a
Remote Evaporator Installation
No Elevation Difference, Suction and Liquid Lines 20 Inches or Less

Coil

Condenser

liquid Line
Suction Line

Campressor

Figure 9b

Remote Evaporator Installation

No Elevation Difference, Suction and Liquid Lines 15 Feet or Less
{Suction accumulations may be required)

— 1 1 1 1 _ ] | |

Conhenser Coil

Remote Evaporator

Liguid Line
Suction Line

Compressor
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Figure 9¢
Remote Evaporator Installation
Condensing Unit Above Evaporator — 100 Feet or Less

| |

| Y |
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Suctior
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Compressor
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Figure 9d
Remote Evaporator Installation
Condensing Unit Below Evaporator - 15 Feet or Less
(Suction accumulator may be required)
Remote Lvaporator %
EXV 3
Sight o
Glass s
Filter % M M M /M
Orier =
= .
Condenser |Coil
15° %
Maximum =
E l1quid lef . Compressor
Suction Line -
| = ‘ |
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Figure Se
Refrigerant Circuit Identification

Compressor A

REFRIGFRANT LINE CONNECTIONS

Ckt {1 Ckt #2

1. The remote evaporator MUST be
matched with its respective outdoor
condensing urtit.

2. The circuit number on the outdoor
condensing unit Must match the circurt
number on the evaporator, 1.8. circuit #1
on the outdoor condensing urit must be
connected with circuit # 1 on the remote
evaporalor and ikewise for circurt #2

Cortrol Panel P
Compressor 8
i ——\| =
i
I
Cki # Ckt #2

J
Y ater
Eﬂ}E-jJ:J/ |

REMDTE EVAPORATOR

Water
Cus et

RTAA-IOM-4A
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See Figure 9e for circut number identihi-
cation. RTAA Circuit Capaciies are
shown in Table 2a.

Caution: If the circuits are
crossed, serious equipment
damage may occur.



Table 2a

3. Piping between the evaporator and

RTAA Circuit Capacities outdoor unit 1s not to exceed 200 actual
{nominal tons) teel and/or an equivalent length of 300
feet. (The latter includes the equivalent
Model Circuit 1 Circuit 2 length of pressure drops of all associated
feld installed fitings, valves, accessories,
70 35 35 and straight lengths of interconnecting
20 40 40 piping including the suction accumulator )
20 >0 - 4. H | porti f |
. Horizontal porttons of suction hnes
}(1]8 28 23 must be downward sloping toward the
- compressor at least 1/2 inch for each 10
125 60 60 feet of run. This promoles the movement
of oil in the direction of gas flow
Table 2b
Equivalent Lengths of Non-Ferrous Valves and Fittings (feet)
Line Size Short Short Long
Inches Globe Angle Radius Radius
0D Valve Valve ELL ELL
11/8 8/ 29 2.7 1.9
1-3/8 102 33 3.2 2.2
1-5/8 115 34 3.8 2.6
21/8 141 39 5.2 3.4
2-5/8 159 44 6.5 4.2
3-1/8 185 53 8 5.1
Reproduced by parmesson of Air Cond-noning and Rotngarahon Instdute
29

5. Suction ines musl be insulated.

6. The line sizes defined in Tables 2¢, 2d,
and 2e are t0 be used only for 40-50 F
leaving water temperature and/or full-load
ice-making apphiicalions.

Note: The factory must size piping lor

leaving water tamperatures other than
40-50 F.

RTAA-IOM-4A



Table 2¢

Liquid Line Sizes
35 Ton Circuit
Total Liguid Line Size (0D")
Equiv. | Horizontal
Length or Upflow Upflow  Upflow
(ft) | Downflow | 1-5 ft 6-10 ft 11-15 ft
75 1.12% 1.125 1.125 1..75
59 1125 1,125 1.125 1.125
75 1,125 1125 10105 i.3/%
100 1.32% 1126 5.129 . 1.375
125 1,129 1.129 3.1 | 1.37%
150 1.:2% 1.126  1.125 | 1.375
175 1.125 1.125 ~ 1.375  1.3/%
2C0 1.125 1.125  1.375 1.375
225 1.12% 1128 ) 1309 ) 1.625
250 1.12% 1.37  1.375% 1.625
275 1.125 1.375  1.375 1.575
c |7 1,357 1.3/ 1.37% 1.625
50 Ton Circuit
Total | _ Liguid Line Size (0D™)
Equiv. | Horizontal
Length or Upflow Upflow Upflow
(ft) | Downflow | 1-5 ft 6-10 ft 11-15 ft
25 1.12% 1.125  1.175 1.125
50 1.17% 1.i25  1.125  1.375
75 1.175 1.125  1.375 1.375
100 1,125 1125 1375 1.375
125 1.ios | 1.3/ 1.315 | 1.675
150 | 1.125 1.3/5  1.34% 1.625
175 1.37% 1.3/5  1.375 1.625
200 1.375 1,375 1.37% 1.62%
725 1.375 1.3/5 1.625  _1.625
250 1,375 1.375 | 1.605 | z.12%
275 1.375 1.375 | 1.625 120125
309 1.37% 1.3/5  1.62% 2.175
Table 2d
Suction Line Sizes (*0.0."”)
for Upflow Lines
Qutside
Circuit Size Diameter
{(nominal tons) (inches)
35 ? /8
40 2-1/8
50 2 5/8
69 2-5/8

30

40 Ton Circuit
Total Liquid Line Size (0D")
Equiv. | Horizontal
Length or Upflow Upflow Upflow
(ft) Downflow | 1-5 ft 6-10 ft 11-15 ft
25 1.12% 1.12% 1.126 1.12%5
50 1.12% 1.12% 1.125 1.375
75 l.i25 1.12% i.12% 1.37%
100 Lzs  1azs aes | o1.375
125 1125 1.12% 1.375 1.375
150 taes 125 ' 1.3s 1379
1/ 1.125 * 1.37% 1.37% 1.62%
200 | i.les 1.37% 1.37% 1.625
225 1.375 1.375 1.375 1.625
240 1.375 1.37% 1.375 1.625
275 1.375 1.375 1.375 1.625
300 1.37% 1.376 1.375 1.625
| 60 Ton Circuit
Total | Liquid Line Size (0D")
Equiv. | Horizontal
Length ar Upflow Upflow  Upflow
(ft) Downflow | 1-5 ft 6-10 ft 11-15 ft
2% 1.125 1.120  1.125 ° 1.375
50 1,125 1.12% 1.375 1.375
75 1.17% 1.125 1.375 1.625
100 C1.125 0 1.37% 1.375 1.625
125 1.375 1.375 1.375 1.625
150 1.375 1.37% 1.3/5 1.625
175 1.37% 1.375 i.625 1.625
260 1.375 1.375 1.625 ' 2,125
225 1375 1.375 ' 1.625  2.125
250 1.37% 1.624 1.625 2.125
275 1.3/5 1.625 1.625 ! 2.125
300 1.375 ' 1.625 1.675 ' ?7.125
Table 2e
Suction Line Sizes (“0.D."} for
Horizontal and/or Downflow Lines
Circuit Size:
Jotaltquiv.
Length (ft)| 35 Ton | 40 Ton | 50 Ton | 60 Ton
25 2.125  2.12% « 2.62%  2.625
50 2.125 2.12% 2.62%  2.625
75 2.12% 2125 2.625 2.625
100 2.125 | 2,625 2625  2.625
125 2,125 12625 2,625 2.629
180 7.625  2.62%  2.675 | 3.12%
175 2.62%  2.675  2.825 | 3.125
200 2.625 2875  Z.62% | 3.12A
225 2.625 2.625  2.62% | 3..2%
250 2.625  72.625 3.1 3,125
274 Z2.625 2.625 . 3.125 3.125
RTAA-IOM-4A



7. Figure 9a depicts an installation where
the remote evaporator elevation 1s the
same as that of the outdoor condensing
unit. The suction and liquid line are
honzontal or down flowing only.

8. Figure 9b shows a variation 1o Figure
9a. The remole evaporator and outdoor
condensing unit are at the same elevation
but interconnecting piping may be instatted
up to 15 feet above the base elevation

In this case a suction line trap 1s required
to assure oil return, and the suction accu-
mulator ine must be extended at least by
the amount determined trom Table 2.

9. For instaliations whese the remols
evaporator 1s at a lower elevation than
the outdoor condensing unit as shown in
Figure 9c, the elevation ditference 1s not
to exceed 100 feet. Aninverted iquid ine
trap to prevent unwanted free cocling
modes and a suction hne trap 10 assure
ol return from the evaporater must be
included on both circuits as shown, The
apex ol the hiquid line trap should be at

a height above the condenser colls The
tughest point of the suchon ine piping
must not exceed 4 nches above the out-
door condensing unit suction line con-
nection point

10. When the elevation of the remote
evaporator exceeds that of the outdoor
candensing unit as shown in Figure 9d.
the elevation difference may not exceed
15 feet. The suction accumulator line
must be extended at ieast by the amount
delermined from Table 2 This ine must
not exceed 4 inches above the outdoor
unit suction ing connection point. An
inverted suction ne trap whose apex 15 3

Table 2t

to 15 feet above the elevation of the
remote evaporator 1s required in both
circuits.

11. Compressor & oil separator heaters
must be on at least 24 hours prior 10
compressor start.

Line Sizing

To determine the appropnate outside
diameter for field nstalled liquid and
suchion lines, it 1s first necessary to
establish the equivalent length of pipe for
each Ime It 1s also necessary to know
the capacity (tons) of each circut  Circuit
capacities for each RTAA unit are listed in
Table 2a

Liquid Line Sizing Steps

Line s12ing 15 an neratve process, Whie
terating to determine the proper equrvalent
line length use the “Hornzontal or Down-
flow” column of Table 2¢  After the final
equivalent ine length has been determined
in step # 9, then break down the pipmng
mto t's "Honzontal or “Downflow” and
“Upflow™ compcnents and select the
proper outside diameter. Note that "Up-
flow™ has a column for one to five, six to
ten and eleven to hiteen feet.

The steps to compute hquid line size are
as follows:

Additional Suction Accumulator Line

1. Compute the actual length of figld
installed piping

2. Multiply the length from step # 1by 1 §
to estimate the equivalent length.

3. Using Table 2c for the proper tonnage
circuit, look 1n the "Honzontal or Downflow”
column Find the outside diameter that
corresponds to the equivalent length
computed «n step # 2

4. With the outside diameter found in step
# 3. use Table 2b to determine the equiv-
alent lengths of each fitting in the field
installed piping.

§. Sum the equivalent lengths of all the
field installed clbows.

€. Add the length found in step 4 5 to the
actual length from step # 1. This 13 your
new equivalent Iine fength

7. Using Table 2¢ again, find the new
outside diameter that corresponds 1o the
new equivalent ing length from step # 6.

8. Using Table 2b and the new outside
diameter found in step # 7, find the
equivalent line langth of gach elbow,
and sum them.

9. Add the length found in step # 8 to the
actual length from step # 1. This I1s your
final aquivalent iine length

10. with the final equivalent ing length
found in step # 9, use Table 2c 10 select
the proper outside diameter for honzontal
or downflow hnes, and any upflow lings,

Required Length in Teet of Field Installed Suction Line Accumulator

|35 Ton Circuit 40 Ton Circuit 50 Ton Circuit 60 Ton Circuit
Liquid Line {2 1/8" 0.0, 2 5/8"0.0.|2 1/8"0.D, 2 5/8"0.D.12 5/8"0.D. 2 1/8"0.0.12 5/8"0.0. 3 1/8"Q.0.
Length in Suction Suction Suction Suction Suction Suction Suction Suction
Actual Ft. Line Line Line Line Line Line Line Line
20 - 1 5 3 5 ) 14 10
a0 7 5 14 § 15 Ll 21 15
5G 14 4 23 165 7. 15 27 13
a0 20 13 37 7 28 19 EXS 23
120 26 1 MIA Z6 34 an 40 78
120) 32 2l | N/A 32 40 23 16 RYS
140 | N/ A s | N/A 38 46 13 &2 37
160 I N/A 29 A Az 33 37 rh Al
180 ' NIA kR N/A 49 59 41 N/A 5
00 N/A 37 N/A 5 B { ! i &0
! N/ / 35 L 65 44 ! N/A
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Example Liquid Line Sizing

For this exampte, refer to Tables 2a, 2b,
2c. and Figure 9f. and assume a 50 ton
circuit

1. From Figure 91, the actual length of
field installed piping is:
80+8+8+21=117feq1

2. Estimate equivalent line length'
117 feet x 1 5 = 175 feel

3. From Table 2¢ for a 50 ton circuit, tor
175 equivalent feet the OD 1s 1-3/8 iInches

4. in Figure 91 there are six long-radius
elbows. From Table 2b, for 1-3/8 inch
elbows, the equivalent feet is:

6 elbows x 2.2 feet = 13.2 feet

5. Adding equivalent teet from step #4 10
step #1 gives
13.2 feet + 117 teet = 130.2 feet

6. From Table 2c, for a 50 ton circut, for
125 equivalent feet (nearest to 130 2), ths
OD 15 1-1/8 inches

7. From Table 2b, for 1-1/8" OD long-
radius elbows, the equivalent feet is
6 ¢lbows x 1.9 feet = 11.4 feet

8. Adding equivalent feet from step #7 to
slep #1 gives.
11.4 feet + 117 feet = 128.4 feet

9. From Table 2¢, for a 50 ton cirguit, for
125 equivalent feet (also nearest to 128.4
feet), the OD s stll:

Honzontal or Downflow = 1 1/8 inches

Figure 91
Liquid Line Sizing Example

10. From Figure 91, there 1s 8 feet of up-
flow on the iquid ine inverted trap.
Therefore, select:

Upflow = 1-3/8 inches

Suction Line Sizing Steps

The steps 10 compute suction line size are
as follows-

1. Break the suction line into it's “Upflow™
and “Honzontal or Downflow™ components
The horizortal or downflow length shoutd
include that portion of field-installed
suction line within the condensing umt's
base See Figure 9f.

2. From Table 2d. select the appropriate
"Upflow” sucticn line outside diameter
according to the circurt tonnage. This s
the diameter of the upflow suction line
and any fittngs in the upflow line.

3. With the diameter found in step #2, use
Table 2b to find the equivalent length of
each fitting in the uptlow iine. Sum the
equivalent lengihs of all the fittings in the
upflow line,

4. Sum the final length found in step #3
with the actual length of the upflow line
This is the final equivalent length of the
upflow portion of the suction hine.

5. Muluply by 1.5, the actual length of
the hornizontal or downflow portion of the
suction line.

"o

1q1 d Trap

PR e o
- —_— — 75 _ -—
. 6
Remat e Lyveooratar
fay -
) L) S
Si5P7 — -—
Gloss [ — - — —
Filver 7 Neyp .
Orier SuCLar L 1e Trap
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6. Add the [ength from step #5 to the
length from step #4 This s the fust
estimate of the equivalert line length

7. In Table 2e find the cotumn for the
crcuit fonnage you are sizng. In that
column find the outside diameter that
corresponds 10 the equivalent length

computed in step #6.

8. Use Table 2b and the diameter found
in step #7 to determine the equivalent
lengths of each fiting.

9. Sum the following: egquivalent lengths
of the fitungs from step #8, the actual
length of the honizontal or downflow
suction ling, and the equivalent length of
the upflow ine found in step #4. This 1s
the new estimate of the equivalent length
of the entire suction ing

10. With the new length found n step 49,
go back to Table 2e and find the new
diameter for the circuit you are sizing.

11. Repeat steps #8-10 with the new
diameter found i step #10.

12. The diameter found in step #11 is
the horizontal or downflow suction line
diameter.

13. The diameter found in step #2 is the
diameter of the upflow suction line and
any fitings in the upflow line.

Note: The diameters of the upflow, and
honzontal or downfiow portions of the
suction hne may ditfer depending on the
application,

| s [N s NN s SN s [ st |
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Example Suction Line Sizing

For thus example, refer o Tables 2b, 2d,
2e. and Figure 91, and assume a 50 ton
circuit on a 100 ton chiller.

1. From Figure 9f, the actual length of
upflow, and honzontat or downflow 15
upllow (20 + 5) = 25 feet
horizontal or downflow (75+8) = 83 it

2. Table 2d tor a 50 ton circuit shows
Upflow suction ine outside diameter
= 2-5/8 inches

3. According to Figure 91, there are 6 long
radius ELLs. From Table 2b for a
diameter of 2-5/8 inches:

6 elbows x 3.4 feet = 20.4 faet

4. Final equivalent length of uptlow
suction line.
20.4 + 25 = 45.4 feet

5. There are no fitings in the honizontal
portion. Therelore, the final equivalent
ing lengith s

454 + 83 = 128 4 feet

6. From Table 2e, for a 50 ton circuit, and

125 equivalent feet (nearest to 128.4):
Honzontal or downflow suction ine
drameter = 2-5/8 inches

Note: In this example, the honzontal Ing
1s pitched downward in the direction of
flow.

Suction Accumulator Sizing

Installations simiar to those in Figures b
and 9d will require that the suction accu-
mulator be extended at least by the
amount shown In Table 2f  The suction
accumulator length in feet 1s dependent
upon: crreuit tonnage, suction ine 0.0,
and actual hquid hine length.

The following example uses Figure 99
and assumes a 50 ton circuit with a 2-5/8
inch O D suction ine  Figure 9g illustrates
an installation where the remote evap-
oratoris 11 feel above the outdoor
condensing unit. A liquid line at the same
elevation as the evaporator runs horzon-
tally 25 fest. Then it drops 11 feet to the
same elevation as the suction ine connect-
ing points on the outdoor condensing unit,
and runs honizontally 5 ieet to the outdcor
condensing unit. From Figure 9q, the
actual length of iquid line 15 41 feet (25 +
11+ 5) With the previously mentoned
assumptions, Table 2f indicates 15 feet of
2-5/8 inch O.D. suction accumulator
needs fo be added. Figure 9g shows one
method of piping the addional 15 feet.

Note: In this example, if the iiquid and
suction lines had dropped the 11 feet from
the evaporator and then run the 25 feet
honzontal at the outdoor condensing
unit's elevation, the 15 feet of suction
accumulator would not be required.

Note: When sizing suction ine diameters,

the length of the suction accumutator
should be included in any computations.

Figure 9g

The height of the suction accumulator,
specified in Table 2f, may not exceed 4
nches above the suction line connecting
point at the outdoor condensing unit. In
addition, the suction accumulator must be
pitched toward the compressor 1/2 inch
per 10 feet of horizontal run.,

Suction Accumulator Sizing Example

TOP VIEW

O

O

O

—1

O

O
O

O

O
O

O

Cordenser £9-1

16 “eei of horizonial suction
accumulgior at a height not to
exceed 4 inches ahove the suction
line connecting points.
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. n »;‘;;giﬂ_w N same elevatior gs the rempte
IR e i | evaporgtor, Outdoor «ondensing
N A T umt’s glevation 1s 11 feet lower
AL than that of evaporator. 5 feet
i horizontal run at the same
LT elevation us the cutdcor
2 u-;fgf;ﬁ%‘%’{r conearsiry Lrit.
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Aty
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. U
SIDE VIEW

/ ™M T /M

:Lrllerserlc » 1 |
|

[orpressor

Liqu ¢ L11e
Sutlion Line

RTAA-IOM-4A



RTAA-IOM-4A

Piping Installation
Procedures

The outdoor unit and the evaporator are
shipped with a 25 psig holding pressure
of dry nitrogen. Do not reheve this
pressure until field instalfation of the
refrigerant piping 15 to be accomphshed.
This will require the removal of the
temporary pipe caps

Note: uUse Type L refngerant-grade
copper tubing only.

The refnigerant lines must be isolated to
prevent fine vibration from being trans-
terred 10 the building. Do not secure the
Iines rigidly to the building at any point.

All horizontal suction lines should be
pitched downward, in the direction of flow,
at a slope of 1/2in. per 10 teet of run
Thus allows for larger ine size, which will
improve unit efficiency.

Do not use a saw to remove end caps, as
this may allow copper chips to contaminate
the system. Use a tubing cutter or heat 1o
remove the end caps.

When sweating copper joints, flow dry
nitrogen through the system. This
prevents scale formation and the possible
formation of an explosive mixture of R-22
and air. This will also prevent the lorm-
ation of toxic phosgene gas. which occurs
when refngerant 1s exposed to open flame

WARNING: To prevent injury or
death, due to explasion and/or
inhalation of phosgene gas,
purge the system thoroughly
while sweating connections.
Use a pressure regulator in the
line between the unit and the
high pressure nitrogen cylinder
to avoid over-pressurization and
possible explosion,

Refrigerant Sensors

The suction line refrigerant sensors must
be installed by the contractor installing the
refngerant piping. The sensors are pre-
wired and each is "wire-tied” to s respec-
tive hquid Yine. Fittings and adapters for
mounting of the sensors are located in the
remote evaporator lerminal box. See
Figure 9h for mounting instructions.



Figure 9h

Refrigerant Sensor Mounting and Wiring
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NOTES;

ALL CUSTOMER CONTROL WIRING NUST HAVE
A MINDKUN RATING FOR 150 YOLTS,

1.

DRILL 469 DA HOLE N TOP OF CIRCUITS §1 & 2
SUCTION UNE. REMOVE ALL CHIPS & DIRT FROM

INSIDE TUBING BEFORE BRAZING ADAPTER IN UNES.

BRAZE ADAPTERS N TOP OF SUCTION UNES BEFORE
INSTALUNG SENSORS & FITTINGS,

USE AWS

BRAZING FLUX TYPE JA OR 38 & BCUP ALLOY,

APPLY TEFLON TAPE TO FITTING THREADS
BEFORE TIGHTENING

TIGHTEN NUT UNTIL SENSOR WILL NOT TURN BY
HAND, THEN TIGHTEN
OVER TIGHTEN,

1-1/4 TURNS. DO NOT

6] ORIENTATE SENSOR WITH SINGLE HOLE SIDE
FACING FLOW, INDICATED BY ARROW.
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AWARNING

HAZARDOUS VOLTAGE!

CISCONMECT ALL ELECTRIC POWER
INCLUDING REMOTE DISCONNECTS
BEFORE SERVICING.

FALURE TO DISCONNECT POWER
BEFORE SERWVCOING CAN CAUSE
SEVERE PERSONAL INJURY OR DEATH.

AAVERTISSEMENT

VOLTAGE HASARDELX
DECONNECTEZ TOUTES LES SOURCES
ELECTRIQUES INCLUANT LES
DISJONCTEURS SITUES A DISTANCE
AVANT D'EFFECTUER L'ENTRETIEN.
FAUTE DE DECONNECTER LA SOURCE
ELECTRQUE AVANT D'EFFECTUER
L'ENTRETIEN PEUT ENTRAINER DES
Bu:suacs CORPORELLES SEVERES
OU LA MCRT,

A CAUTION

USE COPPER CONDUCTORS ONL'Y

UNIT TERMINALS ARE NOT DESIGNED
TQ ACCEPT OTHER TYPES OF
CONDUCTORS,

FAILURE TO DO SO WAY CAUSE
DAMAGE TO THE EQUIPMENT,

RTAA-IOM-4A



Leak Test
and Evacuation

After installation of the retrigerant piping,
thoroughly test the system for leaks.
Pressure test the system at pressures
required by local codes

Immediately before evacuation, install
the liquid line filter cores. These will be
shipped with the evaporator.

Note: Do not install these belore the
circuit is ready for evacuation, as the
cores will absorb moisture from the
atmosphere.

For field evacuation, use a rotary-type
vacuum pump capable of pulling a vacuum
of 100 microns or less. Follow the pump
manufacturer's mstructions for proper use
of the pump The line used to cannect the
pump to the system should be copper and
be the largest dlameter that can be
prachcally used. A larger ine size with
mimmum flow rasistance can significantly
reduce ovacuation time,

Use the ports on the compressor suction
service valves and the liquid hne shutoft
valves for access to the system for
evacuation. Insure that the compressor
suction service valva, the liquid line shutoff
valve, the ol ine shutolt valve and any
field installed valves are open in the proper
position before evacuating.

Insulate the entire suction line and the
suction accumulator line. Where the line
is exposed to the weather, wrap it with
weatherproof tape and seal with weather-
proof compound.

Refrigerant and
Additional Oil Charge

Refrigerant Charge Determination

The approximate amount of refrigerant
charge required by the system must be
determined by referring to Table 2g and
must be verified by running the system
and checking the iquid Iing sightglasses.

To determine the appropnate charge, hrst
refer to Table 2g to establish the required
charge without the field-instalied piping.
Next, determine the charge required for
the field-installed piping by referring to
Table 2h.

Note: The amounts of refngerant listed
in Table 2h are based on 100 feet of pipe.
Actual requirements will be in direct
proportion to the actual length of piping.

Note: Table 2h assumes.
Liquid Temperature = 100 F
Suction Temperature = 35 F
Suction Superheat Temperature = 4 F

The approximate amount of refrigerant 1s
therafore the sum of the values
determined from Tables 2g and 2h.

Qil Charge Determination

The unit 1s tactory charged with the
amount of ail required by the system,
without the field-instailed piping. The
amount of additional oil required 15
dependent upon the amount of refrigerant
that is added to the system for the tield-
installed piping.

Use the following formula to calculate the
amount of oil to be added:

Pints of Qil (Trane Onl-31) =

Ibs of refngerant added for fiekd-installed piping
100

From the examp!e above, in which the
weight of the additional refrigerant added
for the field-installed piping was 34.0 ibs
(30.6 + 3.4 ), the amount of oIl to be
added equals 0.34 pints (34 07100 ) per
circuit.

Example: Refrigerant Charge Computation

Determine the approximate amount of charge required for ant RTAA 100 ton unit with @
remote evaporator that 1s located 75 feet away (1 e. the actual length of field-installed
pipe 1s 75 feet for @ach suction ine and hiquid ing). Assume that the suction lines have
been pravicusly determined to be 2-5/8 in , O D. and the hqud lines are 1-1/8 in O.D.

1.From Table 2g for a 50 ton
circuit requires

2.From Table 2h for a 2-5/8
inch OD suction line:

3.From Table 2h fora 1 1/8
inch QD hquid line:

4. Total R-22 charge
per circunt:

5. Total R-22 charge
per maching:

Table 2h
Field-Installed Piping Charge

= 73 Ibs. R-22.

75 feet x 4.5 1bs /100 leet = 3.4 Ibs. R-22
75 leet x 40.8 Ibs./100 feet = 30.6 Ibs. R-22
Sum results of steps #1.2, and 3 = 107 Ibs R-22 per circutt

2 circunts x 107 Ibs. R-22/circuit = 214 Ibs. R-22 per maching

Table 2g
System Refrigerant Charge
Circuit Size Lbs. of R-22
35 58
40 6l
50 73
60 98

RTAA-IOM-4A

Suction Line

Liguid Line

Pipe 0.0. Lbs. R-22 Lbs. R-22

(inches) per 100 ft. per 100 ft.
1-1/8 0.78 40.8
1-3/8 1.7 62.2
1-5/8 1.7 a8
2-1/8 2.9 153.1
2-5/8 4.5 236.1
3-1/8 6.4 -

RTAA-IOM-4A



Installation — Electrical

All wiring must comply with local codes
General . and the National Electric Code. Typical
Recommendations field winng diagrams are shown in Figure

11. Minimum cireuit ampacities and other
unit electrical data are on the unit
— nameplate and are shown in Table 3. See

. the unit order specifications for actual
WARNING: The Warning Label electrical data Specific slectrical

shown in Figure 10 is displayed schematics and connectron diagrams are
on the equipment and shown on shrpped with the unit.

wiring diagrams and schematics.

Strict adherence to these Caution: To avoid corrosion
warnings must be observed. and overheating at terminal
connections, use copper
conductors only.

Figure 10
Warning Label

HAZARDOQUS VOLTAGE!
DISCONNECT ALL ELECTRIC POWER
INCLUDING REMOTE DISCONNECTS
BEFORE SERVICING.

Failure to disconnect power before servicing can
cause severe personal tnjury or death.

VOLTAGE HASARDEUX!

DECONNECTEZ TOUTES LES SOURCES
ELECTRICUES INCLUANT LES
DISJONQTUERS SITUES A DISTANCE
AVANT D'EFFECTUER L'ENTRETIEN.

Faute de deconnecter 1a source electrique
avant d’eflfectuer I'entretien peut entrainer des
blessures coporeiles severes ou 1a mort.

X39000774.01
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Figure 11
Typical Field Wiring
for RTAA Unit
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Figure 11a (Continued on
Typical Field Wiring Next Page)
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Table 3
Electrical Data
L Unit Wiring | . _Motor Data
Rec Time [
Rated elay or Compressor (Ea) fors (Ea) Control
Unit Size Voltage MA (2} MP (1) RGE_(3} D RLA (4) R4 (7). | Qty. K HA  Ki€6)
RTM 70 200/60 W 40 o | 2 154115 800/850 8 1.0 5.1 0.5
70/60 b3 %0 3w 2 100/100 690/650 g 1.0 50 0.75
A0 133 175 10 2 50/50 30730 8 1.0 25 07
SI5/80 108 125 i% | 2 £0/40 2004270 8 1c 22 07
/5 i3 20 i 2 5578 10/390 8 1.0 27 015
5075 L 75 15 2 /%) 5135 .8 1.0 75005
RTas o 200760 ¥l 300G 4m ? 122142 AN/EY) g 50 G
230460 208 &0 30 2 24724 T 60 8 1.0 50 0%
A 160 20 i 2 62762 0130 .8 1C (5 01
57544 131 175 150 2 S0/50 R1TK (4 © 8 i0 2 015
Mo M ) Ve ? 1212 a30/430 8 1.0 20 0B
400/50 160 a0 175 2 62/52 35375 8 1.0 Zn 075
RTaA 90 Z0/60 48 600 50 |2 1921142 F0/80 g 1.0 51 0.5
Z0/0 I8 50 a0 2 167124 801760 g 1.0 50 0.7
SO/ 1% 0 2, 2 84/62 41030 b 1.0 25 0.7
57504 154 0 1/ 2 &30 TR/ 9 1.0 77 0.7
U550 At G 20 2 W/ 17 AR/ g C i1 An
oG 10 ) 7 ? /52 5z ] 9 10 25 0%
RTAA 10C 200450 A& 600 50 2 19209 90/ ° 1.0 51 DS
70/60 0% 50C 00 ? 151116/ 801820 19 10 0 0B
460760 214 0 70 2 $4/81 2107410 | ‘0 i.0 25 07
SIS 173 b} 20 2 6776/ 328138 10 1.0 22 0.7
M6/ 3 W k1) 2 %/% 486/465 10 1.0 27 0%
40/50 214 0 0 2 i 1R 10 1.0 25  0.7%
RIM 110 0060 535 00 51 2 2319 1190/990 10 1.0 51 0.
20/t0 an 600 B0 2 A0/167 1044/87) 10 1.0 50 0.7
S0/ 2 k1) 0 2 101/ 5221610 | 0 1.0 25 0.7
H75/5) 9 0 b , 2 121767 120138 1 1.0 22 0K
W60 20 30 X0 2 1171 /AT 19 e 27 0B
A0/ 2% 0 a 2 “Cl/s S vs 0 5 am
RIaa 125 200080 576 a 0 7 FALIFAT) TC N 1.0 51 075
20/60 507 700 £00 2 2470 10247100 19 i.0 50 0.7
AGDI 3 0 Kt 2 101/10i 521522 I 10 1.0 25 0%
575/60 25 =0 pr , 81/ 42014 10 1.0 22 0%
M550 &l 40 k< , 2 NN /555 10 0 27 0
400/50 3 0 X0 2 101/104 s12/512 10 1.0 25 0.7
Notos

(1) MOP - Maximum Overcurient Proloction - may 0g 6.1hat fust/HACR ype breaxor {UL/CSA) or with cocud breakars (CSA onty) MOP = 225 parcent of the largest comgressor ALA
plus 100 percent of the second corfiressor RLA plus 1he Sum of the condansor tans FLAS per NEC 440 22

(2) MCA - Minimym Cucw! Ampac.ly = 125 gercent of larges! cormpresso RLA plus 100 percont ol $8cond compressar pius the sum of tha condenser lans FLAS per NEC 440-32

(3) RECOMMENDED TIME DELAY OR DUAL ELEMENT [RDE) FUSE SIZE 150 percont of the largas! compressor FIL A plus 100 percent of tha second comprassor ALA and the sum of

tho condenser tan FLAS

{4) RLA - Aatnd Load Aryis - rated m accordanca with UL Standird 485
(%) Local codes may take procedence
(6) Control kw includes oparalional conirols ondy Doas nol chsoe heat 1apes

(7) LAA - Locked Rotor Amps - based on tull windng start units

(8) VOLTAGE UTILIZATION RANGE
Rated Voltage  Uthizabon Rango

20(V60
260
450/60
57560
K650
400/50

(9} BOHZ UNITS - A 1155B0/1 15 amp Customer Providod POwer CONNBchon S maured 10 opsrats the uni controls A soparale 11561, 15 amp cusomet provdad

180-220
208-254
414 506
516 633
311 381
340460

POYET CONNBCTION tY

also noeded o powor th avaporator haat tapd (420 walts € 120 votis) 11 1he ophional conlrol power lransinrmer 15 used, Mg CuSHomer Needs Only [0 XOVOE 4 POWCT CONNBCLON 100

tha heal lapes

£10) 50 HZ UNITS - A seperatn 220/50/1 15 amp CuStome: proviocy power CONRECLON 15 8:30 naa0ed 10 DOwS! avaporaror hoat tape (420 watls @ 220 vors)

ATAA-IOM-4A
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Do not allow conduit to inlerfere with
other components, structural members
or equipment.

Control voltage {115V} wining in conduit
must be separate from condult carrying
low vollage (<30V) winng

Caution: To prevent control
maltunctions, do not run low
voltage wiring (<30V) in conduit
with conductors carrying more
than 30 volts.

Installer-Supplied Components

Caution: Customer wiring
interface connections are shown
in the electrical schematics and
connection diagrams that are
shipped with the unit.

The nstaller must provide the tollowing
components If not ordered with the unit

[ ] Power supply wiring (in conduit) for all
field-wired connections

[ 1 All control (nterconnecting) wiring (in
conduit) for held supphed devices.

[ ] Fused-disconnect switches.

[ ] Power factor correction capacitors.

Figure 12
Control Box - Right Side

compresscr B

Remote Evaporator Only:

[ } Control winng between the outdoor
unit and the evaporalor terminal box

Power Supply Wiring

General

All power supply wining must be sized and
selected accordingly by the project
enginger in accordance with the National
Electrical Code.

WARNING: To prevent injury or
death, disconnect electrical
power source before completing
wiring connections to the unit.

All winng must comply with local codes
and the National Electrical Code. The
installing {or clectncal} contractor must
provide and install the system intercon-
necting wiring, as well as the power
supply winng. It must be properly sized
and equipped with the appropriate fused-
disconnect switches. The type and
insialiation location(s) of the fused-
disconnects must comply with all
applicable codes.

Nameplate

Caution: Use only copper
conductors for terminal
connections to avoid corrosion
ot overheating.

Cut holes for the appropriately-sized
wiring conduits tn the lower right side of
the power connection panel The wiring
15 passed through these conduits and
connecled to the terminal blocks or optional
uni-mounted disconnect. Reier 10 Figure
1 and Figure 12,

To provide proper phasing of 3-phase
Input, make conneclions as shown in
Figure 11 and as stated on the yellow
WARNING label in the starter panel. For
additonal information on proper phasing,
refer 1o "Unit Voltage Phasing™. Proper
eguipment ground must be provided to
each ground connection in the panel

WARNING

IT IS IMPERATIVE THAT
L1-L2-L3 IN THE STARTER

BE CONNECTED IN THE A-B-C
PHASE SEQUENCE TO PREVENT
EQUIPMENT DAMAGE DUE 7O
REVERSE ROTATION.

U

Main Power Conduit Access

RTAA-IOM-4A
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Control Power Supply

If the unit 1s equipped with the optional
control power transformer, it 15 not
necessary 1o provide control power
voltage to the und.

Caution: 380/415 volt units are
factory connected as 415 volt
units. For 380 volt units, the
leads must be moved to the
appropriate terminals on the
transformer (1T1). See Unit
Wiring Diagrams. Reprogram
“Unit Line Voltage” (Service
Setting Menu) to 380.

Figure 13
Control Box — Front

It the transtormer 15 not provided, connect

control power (115V, 750VA, 15 amp
maximum fuse size) to terminals 1TB3-1
and 1TB3-2, as shown 1n Figure 13,

Control Power
Conduit Access



Heat Tape Power Supply
{Packaged Units Only)

Note: Units with the Remote Evaporator
option do not have heat tape.

The evaporator shell is insulated from
ambient air and protected from freezing
temperatures by a thermostatically-
controlled heat tape. Whenever the
chilled water temperature drops to
approximately 37 F, the thermostat
energizes the heal tape. The heat lape
will protect the evaporator from ambient
temperatures downto 20 £

Provide an independent power source
{115V, 15 amp). with a fuse disconnect.
The heat tape 1s factory wired back to the
unit control panel. Customer connections
are made on terrinal strip 1TB3,
terminals 14 and 15

Water Pump Power Supply

Provide power supply wiring with fused-
disconnect for the chilled water pump(s).

Interlock Wiring

Caution: The chiller water pump
must operate for a minimum of
one minute after the UCM
receives a command through the
external Auto/Stop input to shut
down the chilled water system,
Do not use the proot of chiller
water flow interlock (1U1TB3-1
and -2) by itself as the normal
means of terminating chiller
operation.

Normally, when the compressors are
terminating a cycle {when chiller Stop
key, loss of load, low ambient run inhibit,
or external Auto/Stop), the controfler will
inhate the “Run: UNLOAD™ mode. This
operating mode commands the
compressors to thewr complete unloaded
position, which takes about 1/2 minute,
This will allow the compressor to be totally
unioaded for the next start-up If oniy the
proof of chilled water flow interlock 1s
used, the chiller will shut down on an
immediale (non-tnendly) shutdown and
imtiate an automatic reset diagnostic.

45

Figure 14 shows a typical interlock of an
RTAA chiller There are three points (six
wires) on the chiller that are required to
be connected.

1. External Auto/Stop (Terminals
1U1TB3-3 and -4). This input would be
supphed by the fietd. A contact closuwie
would start the chiller water pump and
chilier, via the UCM pump control
contacts. Opening the contact would

put the operaling compressors into the
*RUNUNLOAD™ mode and initrate a
trming period (1 to 30 minutes, adjustable
through the Clear Language Display)
This will delay termination of chilled water
pump operation via the UCM pump
control contacts, Examples of the input at
terminals 1U1TB3-3 and -4 would be a
tme clock, ambient thermostat, building
automation system, etc,

2. UCM Pump Control Contacts
(Terminals 1UJ1TB4-8 and -9). This
output 15 a set of contacts that will close
and start the chilled water pump when the
external auto/stop contacls are closed
When the contacts are opened, 1 10 30
minutes later (adjustable through the
Clear Language Display) the UCM pump
contacts open.

3. Proof of Chilled Water Flow interlock
(Terminals 1U1TB3-1 and -2). This
terminal must be field installed. Contact
closure between the terminals indicates
proot ot chilled water flow. Examples of
this would be a pump starter auxihary
contacl, flow switch, diferental pressure
switch, or a contact from a building
automation system (see Chilled Water
Flow Switch in the Water Piping section
of this manual). Opening of this contact
would immediately shuldown the chitter
and iniliate an autornatic reset diagnostic
indicating toss of chilled water flow.

RTAA-IOM-4A
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Alarm/Running/Maximum
Capacity Outputs

Terminals 1 to 7 on terminal strip TB4 of
the 1U1 board provide a vanety of contact
oulputs. These are dependent upon the
setting of Programmable Relay Setup
{"Service Setting Menu™) and its
relationship to diagnostics, compressors
operating and the system operatung at full
capacity.

As shown in Figure 15, there are three
relays. Relay 1 has SPDT contacts.
Relays 2 and 3 have SPST normally-open
contacts. The relays can provide three
different ouput configurations, as shown in
Table 4, and each contiguration ofters four
choices as to how the alarm relay Is to
respond to a set of diagnostics.

Table 5 shows the twelve settings
available in Programmable Relay Setup
{"Service Setings Menu™) and the
diagnostics which are issued for each set
of conditions

Table 4
Alarm/Running/Maximum Capacity
Relay Output Configurations

Relay Output Configuration

T ALV
RLY

I ="Alarm
2 - Cotpresscr Running

RLY 3 - Max 1uh Capacity
2: R 1= Circuit 1 Alarm

RLY 2 = Circuit 2 Alarm

RUY 3 - Maxirum Capacity
3. RLY 1 - Alarm

RiY 2 - Circunt 1 Running

RLY 3 = Circuit 2 Bunming
Alarm/Running/Maximum
Capacity Indicator Wiring

If the optional remote Alarm/Running/
Maximum Capacity contacls are used,
provide electrical power, 115 VAC
{contact load not to exceed 1150 VA
inrush, 115 VA sealed}, with fused-
disconnect to a customer-furmshed
remote device. Also provide proper
remote device ground connections.

To nstall the available remote running
and alarm indication, the installer must
provide leads 525 thru 531 from the pané!
10 the proper tarmmals of terminal stnp

1U1TB4 on the UCM, as shown in Figure
11. Reter 10 the field diagrams which are
shipped with the unit.

Figure 15
Alarm/Running/Maximum
Capacity Contact Outputs

Te4 (1UD)
1

—— —
(K1)

Relay 1 2
L 3 ¢ r

(K2}
e

Retay 3 ‘ (K3)
p——

Relay 2

Jo]oT-
£
v

e

H N

Customer provided

115

VAC power

Haximum fuse sicze

Table 5

15 amps

Alarm/Running/Maximum Capacity Menu Settings

Programmable Diagnostics that the

Relay Setup Relays OQutput Alarp Relay(s) is Active .

Setting Configuration MMR/ MAR/

(Service Settipg Mew) (Table 4) CMR diag. CAR diag. IFfW
i 1 YES NQ NG
2 1 YES YES N
3 N YES YES YES
4 1 VES 50 VS
5 l YES NO NO
] 2 YES YES NO
f 2 YES YIS YES
8 2 YES ND YES
9 3 YES ND NO
10 3 vis YES NO
il 3 YES YRS YES
17 3 YES NO YES

Noies

MMRA = Maching Manual Rasat

CMH r Circuit Manual Reset

MARA _ Machwne Auio Rosot

CAR = Circuit Auto Reset

IFW = Informabonal Warmngs
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Low Voitage Wiring

The remote devices described below
require low voltage winng. All winng to
and from these remote input devices to
the UCM must be made with shielded,
twisted-pair conductors. Be sure to
ground the shielding only at the Clear
Language Display. See Figure 11 for
the recommended conductor sizes,

Caution: To prevent control
malfunctions, do not run low
voltage wiring (<30 V} in conduit
with conductors carrying more
than 30 volts.

Emergency Stop {Narmal Trip)

The Clear Language Display provides
auxihary control for a customer specified/
installed latching tnpout  When this
customer-furnished remote contact

(5K 18) is provided, the chiiler will run
normally when the contact s ¢losed
When the contact opens, the umt will trip
off on a manually resettable diagnostc.
This condition requires manual reset at
the chiller switch on the front of the Clear
Language Display.

To connect, first remove the jJumper
located between lerminals 3 and 4 of
1U1T81 Connect low voltage leads 513
and 514 to those terminals. Terminal strip
locatons are shown in Figure 11. Refer
to the teld chagrams which are shipped
with the unit.

Sitver or gold-plated contacts are
recommended. These customer-
furnished contacts must be compatible
with 12 VDC, 45 mA resistive load.

RTAA-IOM-4A

External Circuit Lockout -
Circuit #1

The UCM provides auxiliary control ot a
customer specified or installed contact
closure, for individual operation of Circuit
#1 |f the contact 1s closed, the refrigerant
ciccurt will not operate. The refrigerant
circuit will run normally when the contact
is opened This feature 1s used to restrict
lotal chiller operation, eg during
emergency generator operations.

External circurt lockout will only function if
External Circurt Lockout {Service Sefting
Menu) 1s enabled.

These customer-supplied contact
closures must be compatible with 12
VDC, 45 mA resistive load. Silver or gold
plated contacts are recommended

To nstall, cut, strip and wire-nut existing
wire 100p #W7 on the P43 connector of the
104 module to low voltage leads 45A and
45B. Connections are shown in the held
diagrams which are shipped with the unt,

External Circuit Lockout -
Circuit #2

The UCM provides auxiliary contro! of a
customer specified or installed comtact
closure, for indinidual operation of Circuit
#2. It the contact 1s closed, the refngerant
circuit will not operate. The refrigerant
circuit will run normally when the contact
is opened. This feature is used 10 restrict
total chiller operation, eg during
emergency generator operations,

External circuit lockout wall anly function if
Externa! Circuit Lockout (Service Setting
Menu) is enabled.

These customer-supplied comtact
ctosures must be compatible with 12
VOC, 45 mA resistive load. Silver or gold
plated contacts are recommended.

To install, cut, strip and wire-nut existing
wire loop #4 on the P53 connector of the
1U5 module to low voltage leads 46A and
46B Connections are shown in the field
diagrams which are shipped with the unit.

Ice Making Option

Ice Machine Control (Operator Settings
Menuj must be Enatded. The UCM
provides auxiliary control for a customer
specified/installed contact closure for ice
making. When contact (5K20) is provided,
the chiller will run normally when the
contact 1s open Upon contact closure,
the UCM will imitiate an ice-building mode,
in which the unit runs fully loaded at all
tmes. lce-building shall be terminated
either by opening the contact or based on
the entenng evaporator water temperature
setting under Active Ice Termination Set-
point (Chiller Report Menu). The UCM
will not permit the ice-bullding mode to be
reentered until the unit has been swilched
out of ice-building mode (open 5K20
contacts) and then switched back 1nto ice
bullding mode (close 5K20 contacts).

In ice-building, the current setpownt will

be set at 120%. For example, if the Front
Pane! or External Current Limit setpoint is
set to 80%, inice-buillding the Active
Current Limit 1s 120%

If, while 1n ice-building mode, the unit gets
down 10 the freezestat setting (water or
refriggrant), the unit will shut down on a
manually resettable diagnostic, just as in
normal oparation.

Connect leads 501 and 502 from SK20 to
the proper terminals 1U2TB1-1 and -2, as
shown in Figure 12. Refer to the field

diagrams which are shipped with the unit.

Siver or gold-plated contacts are
recommended. These customer
furnished contacts must be compatble
with 12 VOC, 45 mA resistive load



External Chilled Water Setpoint
(CWS)

This option allows the extarnal setling of
the Chitled Water Setpoint, independent

of the Front Panet Chilled Water Setpoint,

by one of three means:

1. A remole resistor/potentiometer mput
{hxed or adjustable}

2. Anisolated voltage input 2-10 VDC

3. Anisolated current loop input 4-20 mA

To enable external setpoint operation,
“External Chilled Water Setpomnt *
{Operator Setings Menu) should be set
to “E" using the Clear Language Display.

Figure 16

Resistor and Potentiometer
Arrangement for External Chilied
Water Setpoint

Poientiometer

1. Remote Resistor/Potentiometer Input
{fixed or adjustable)

Connect the remote resistor andior
potentiometer to termimals TB1-3 and
TB1-5 of Options Module 1U2, as shown
n Figure 16

For units with 40 to 60 F LCWS range,
a field-furnished 25 Kohm linear taper
potentiometer (+10%;) and a fixed 5.6
Kohm {+10%) 1/4 Watt resistor should
be used

For units with 20 F to 38 F LCWS range,
a fielg-turnished 25 Kohm linear taper
potentiometer (£10%) and a fixed 15 Kohm
(£10%) 1/4 Watt resistor should be used.

TB1-3
(Medule 1U2)

rResistor

TBl-5

49
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if the potentiometear s (o be remotely
mounted, it and the resistor must be
connected to the UCM prior 1o mounting.
Then, with the Clear Language Display
showing *Active Chilled Water Setpont™
(Chitler Report Menu), the Clear
Language Display can be used 1o cahbrate
the positions of the potentiometer to
correspond with the desired settings tor
the leaving water temperature. External
resistor input values for vanous chilled
water satpoints are shown in Table 6.

2. Isolated 2-10 VDC Voltage Source
Input

Seat DIP Switch SWi-1 of Options Modute
102 to "OFF". Connect the voltage
source to terminals TB1-4 (+) and TB1-5
(-} on Opttons Module 1U2 CWS 15 now
based on the following equaton:

CW Setpoint °F = (VDC x 8.125) - 16.25

Sample values tor CWS vs. VDC signals
are shown in Table 6

Minimum setpoint = 0 F (2.0 VDC input)
Maximum setpont =65 F (3.4 VDC input)
Maximum = 15 VDC
continuous input

3. isolated 4-20 mA Current Source Input

Set DIP Switch SW1-1 of Options Module
1U2 10 "ON". Connect the current source
to terminals TB1-4 (+} and TB1-5 (-).
CWS is now based on the following
aquaton;

Setpoint °F = (mA x 4.0625) - 16 25

Sample values for CWS vs. mA srgnals
are shown in Table 6.

Minimum setpoint = Q F (4.0 mA)
Maximum setpont = 65 F (18.8 mA)
Maxmum = 30 mA

continuous input
current

Input impedance = 499 chms
(SW1-1 on)

Note: The negative terminal TB1-5 1s
referenced to the UCM chassis ground.
To assure correct operation, 2-10 VDC or
4-20 mA signats must be i1solated or
“floating” with respect to the UCM chassis
ground. See Figure 11.

-

Resulting Chilled
Water Setpoint (F)

- 0.
l 5.
10.
15.
20.
25.
30.
, 35,
' 40.
45,
5C.
55.
60.
65,

CCWB DO U B WIS
SN CVAD LW N TN O D
OO OCOoODC OO0 C o

—
o

voltage
Input impedance = 40.1 Kohms
{SW1i-1 on}
Table 6
Input Values Vs. External Chilled Water Setpoint
Inputs

Resistance (Qhms): Current (ma) I-Voltage {vdc)
94433 4.0
68609 5.2
57946 6.5 !
42434 ! 7.7 :
34889 | 8.9
29212 10.7
24785 11.4 =
21236 | 26 !
18327 13.8
159G0 15.1
13644 [ 163 |
12080 17.5
10549 18.8
9050 200 |




External Current Limit Setpoint
(CLS)

This option allows the external setting of
the Current Limit Setpoint, independent of
the Front Panel Current Limit Setpoint, by
one of three means.

1. A remote resistor/potentiometer input
(fixed or adjustable)

2. Anisolated voltage input 2-10 VDC

3. Anisolated current loop Input 4-20 mA

To enable external Cumrent Limut Setpoint
operation, “External Current Limit
Setpont” (Operator Settings Menu),
should be set to "E” using the Clear
Language Display.

1. Remote Resistor/Potentiometer Input

Figure 17

To cover the entire range of Current Limit
Setponts (40 to 120%), a field furnished
50 Kohm log taper potentiometer (£10%)
and a fixed 820 ohm (+10%) 1/4 Watt
resistor should be wired in series and
connected to terminals TB1-6 and TB1-8
of options module 1U2, as shown in
Figure 17.

If the potenliometer is to be remotely
mounted, it and the resistor must be
connected 1o the UCM pnor to mounting.
Then, with the Clear Language Display
showing "Active Current Limit Setpomnt”
(Chiller Report Menu), the Clear
Language Display can be used to
calibrate the positions of the potentio-
meter to correspond with the desired
settings for the current imits. External
resistor input values for various current
Iimit setpoints are shown in Table 7

Resistor and Potentiometer Arrangement for

External Current Limit Setpoint

50X Ohm £10% Log CCW Potenvioreter

—»

COW

820 Ohms +£10%, '/ W

TB1-6
odu'e 1U?)

TR1-3

O (Module 1U2}

Table 7
Input Values Vs. External Current Limit Setpoint
Inputs

R B e Resulting Current
Resistance (Ohms) LCurrent (ma) | Voltage (Vdc) Limit Setpoint (%RLA)

49000 4.0 2.0 40

29020 5.0 I 30 ' R

15000 8.0 4.0 50

13000 10.0 5.0 70

900G ' 12.0 6.0 ' 80

6143 14,0 7.0 90

401C 6.0 i 8.0 I 1¢0

2333 18.0 9.0 , 110

1000 ‘ 20.0 10.0 120
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2. 2-10 VDC voltage Source Input

Seat DIP Switch SW1-2 of Options Module
1U2 to "OFF”. Connect the vollage
source o terminals TB1-7 {+) and TB1-8
{-) of Options Module 1U2, CLS is now
based on the following equation:

CL Setpoint % = (VDC x 10) + 20

Sample values for CLS vs. VDC signals
are shown in Table 7.

Minmum setpoint = 40% (2 0 VDC input)
Maximum setpoint = 120% (10.0 VOC input)
Maximum = 15VDC
continuous INput
voltage
Input mpedance = 40.1 Kohms
[SW1-2 off)

3. 4-20 mA Current Source Input

Set DIP Switch SW1-2 of Options Module
1U2 to "ON" Connect the current source
to terminals TB1-7 (+) and TB1-8 (-} of
Options Module 1U2. CLS is now based
on the following equation:

CL Setpoint % = (mA x 5} + 20

Sample values for CLS vs mA signals are
shown in Table 7.

Mimmum setpont = 40% (4 0 mA)
Maximum setpoint = 120% (20.0 mA)
Maximum = 30 mA
CONBNUOUS iINpul
current
Input impedance = 439 chms
(SW1-2 off)

Note: The negative terminal TB1-8 is
referenced to the UCM chassis ground.
To assure correct operation, 2-10 VOC or
4-20 mA signals must be isolated or
“floating” with respect to the UCM chassis
ground. See Figure 11.

RTAA-IOM-4A

Optional Bidirectional
Communications Link (BCL)

This option allows the Clear Language
Display in the control panel to exchange
information {eg operating setpaints and
Auto/Standby commands) with a higher
level control device, such as a Tracer, a
multiple-machine controller or a remote
display panel. A shielded, twisted-pair
connection establishes the bidirectional
communications link between the unit
control panel and the Tracer, multiple-
machine controller or remote display
panel.

Note: The shiglded, twisted-pair
conductors must run In a separate
conduit.

Caution: To prevent control
maflfunctions, do not run low
voltage wiring {<30 V} in conduit
with conductors carrying more
than 30 volts.

General
Field wiring for the communication ink
must meet the following requirements;

1. All wiring musl be 1n accordance with
the NEC and local codes.

2, Communication I'nk winng must be
shielded, twisted-pair winng {Belden
8760, or equivatent). See Figure 11 for
wire size.

3. The maximum totat wire length for
each commumcation ink is 5,000 teet,

4, The communication ink cannol pass
between buudings.

5. All UCM's on the communication ink

can be connected in a “daisy chan”
configuration.
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Communication Link
Connection Procedure

1. Reler to the Tracer installabon
iterature 1o determine proper communi-
cation link termination connections at the
Tracer unit.

2. Refer to the Remote Clear Language
Digplay inslallation procedure in this
manual.

3. Connact the shield of the communi-
cation link wiring to the designated shield
terminal at the Tracer unit.

4. Connect leads 561 and 562 from the
proper terminais of 1U2TB2 on the UCM
to the Tracer, as shown in Figure 11,
There is no polanty requirement for this
connection,

5. Atthe UCM, the shield should be cut
and taped to prevent any contact between
the shield and ground. See Figure 11,

Note: On multipla-umit installations,
sphce the shielding of the two twisted-
pairs that come into each UCM in the
“daisy chain system. Tape the spliced
connections to prevent any contact
between the shield and ground. At the
last UCM in the chan, the shield should
be cut and taped off.

6. For unit ICS address selection, see
ICS Address (Service Settings Menu).



Remote Clear
Language Display
Installation Procedure

The Remote CLD 1s intended for indoor
use and is not weatherproof It is mounted
in a melded-plastic display box with a
molded rubber keypad. Although this is
not the same as the membrane keypad
ot the unit's CLD, the key locations and
labels are tdantical.

General

Caution: To prevent control
maltunctions, do not run low
voltage wiring (30 volts or less)
in conduit with circuits of greater
than 30 volts.

Field wiring for the communication link
must meel the following requirements

1. All wiring must be in accordance with
NEC and all local codes.

2. Commumnication link wiring must be
14 AWG shielded. twisted pair wire
{Belden 8760, or equivalent).

3. The communication ink must not
exceed 5,000 feet for each link,

4. The communication lnk must not pass
between buildings.

Remote CLD Mounting

All mounting hardware (tools, screws,
etc.) is to be held supplied. Figure 18
shows the mounting holes in the back of
the Remote CLD panel. Also shown are
the electrical access knaockouts al the
bottom and top of the panel. Remove the
knockouts that will be used for wire entry,
pnior 1o mounting the panel.

Note: On the back of the panel is a

knockout for an electrical outlet box, if
one 1S to be used.
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Prior to mounting the panel, the actual
microprocessing board needs 1o be care-
fulty removed and set aside. To remove
the board, open the protective door that
covers the keypad. Remove the cover
plate at the bottom of the keypad, Dy
Ioosening the screw on the cover plate

After removing the cover plate, remove
the four screws that secure the keypad
{one in each corner). The keypad can
now be lifted out of the display box.

Attach the display box to the mounting
surface with screws through the mounting
hole and two mounting slots, shown in
Figure 19,

Note: If an electrical box s lo be used,
attach the display box with screws through
the four mounting slots around the
knockout

The top of the display box 1s marked
“TOP™, Note the position of the box belore
mounting it to the surface. With the box in
the desired position against the mount-ing
surtace, mark the location of the mounting
holes

Remove the box and drill the necessary
holes in the surface. Put the display box
back i position and secure it to the
mounting with the required screws.

The microprocessing board can now be

replaced in the display box with its four
attaching scraws.
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Figure 18

Remote CLD Panel
Mounting Holes and

Electrical Access Knockouts
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Remote CLD Panel Wiring

The Remote CLD requires a 24 volt
power source and a shielded, twisted-pair
wire between the panel and the Clear
Language Display. See Figure 18.

WARNING: To prevent injury or
death, disconnect the electrical
power source before completing
connections to the unit.

As shown in Figure 20, the wire runs from
termunals J3A-1(+) and J3A-2{-} in the
unit's buffer module {1U7) to terminals
J1{+) and J1{-) in the Remote CLD. Be
sure that one lead 1s connected to the (+)
terminal at each end and the other lead is
connected to the (-) terminal at each end.

For units #2, #3 and #4 wire similarly as
shown in Figure 20.

Do not run the shielded, twisted-pair wire

in a condut that also conamns circuns of
greater than 30 volts  Attach the shield to

Figure 19

a grounding lug in the unit's control panel.
Cut and tape the shigld at the Remote
CLD panel, as shown in Figure 19

Connect the 24 volt power supply to
terminals J2A and J2B n the Remote
CLD panel. The polarity of the power
source 1s nol & concern, but the power
source must be grounded to terminal
J2Gnd.

Note: A field-supplied Class 2, 24 VAC,
40 VA transformer can be used as a
power supply for the Remote CLD panel.

Note: Both a Remote CLD and a Tracer
unit can be connected to the UCW,

ICS Address Setting

The setting of the ICS address for the
Remote CLD 1s not necessary

Shielded, Twisted Pair Communication Link

at the Remote CLD Panel

Wrap tape around

exposed fo'l shielc
and nare shiela wire

Cut back bare
sheid wire, .

o 1" Hax —.!

Connect leads to
Remote CLD Pane”

B R

Multiple Unit Operation

In a multiple unit configuration, the
Remote CLD Panel has the capability 10
communicate with up to four units. Each
unit requites a separate commumcalon
link with the Remote CLD panel.

Terminal stnip TB4 s used to wire in the
second, third and fourth units {o the
Remote CLD. TB4 is labeled as shown
below:

9|8(7|6|5/4(3[2](1
A= T4kl -]k -]+

Terminals 1-3 are for the second unit
Terminals 4-6 are for the third unit.
Terminals 7-9 are for the fourth urit.

Figure 20
Remote Display Panel
Interconnecting Wiring
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RTAA-IOM-4A

Installation
Check List

Complete this checklist as the unitis
installed, to venty that all recommended
procedures are accomplishad before the
unit is started. This checklist does not
replace the detailed instructions given
in the “Instailation - Mechanical” and
“Instaliation - Electrical” sections of
this manual. Read both sections
completely, to become famitiar with the
installation procedures, prior 10 beginning
the work,

Receiving

i ) venty that the unit nameplate data
corresponds to the ordering
information,

[ ] Inspect the unit for shipping damage
and any shortages of materials
Report any damage or shortage 10
the carner,

Unit Location
and Mounting

[ ] Inspect the location desired for
installation and verfy adequate
service access clearances.

[ ] Prowide drainage for evaporator
water.

[ ] Remove and discard ail shipping
matenals (cartons, etc.)

[ } instalt optional spring or neoprene
isolators, if required.

[ ] Level the unit and secure it to the
mounting surface.
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Unit Piping

{ 1 Flush all unit water piping belore
making fina! connactions to the unit.

Caution: If using an acidic
commercial flushing solution,
construct a temporary bypass
around the unit to prevent
damage to internal components
of the evaporator.

Caution: To avoid possible
equipment damage, do not use
untreated or improperly treated
system water.

[ } Connect the chilled water piping to
the evaporator.

[ ] Install pressure gauges and shutoff
valves on the chilled water inlet and
oullet to the evaporator,

[ ] Install a pipe strainer in the entering
chilled water line.

[ } Install a batancing valve and flow
swilch (discretionary) in the leaving
chilled water line.

{ ] Install a drain with shutoff vatve or a
drain plug on the evaporator

Vent the chilled water system at high
poinis in the syslem piping.

[ ] Apply heat tape and insulation, as
necessary, to protect all exposed
piping from freeze-up.



Electrical Wiring

WARNING: To prevent injury or
death, disconnect electrical
power source before completing
wiring connections to the unit.

Caution: To avoid corrasion
and overheating at terminal
connections, use copper
conductors only.

f ] Connect the urit power supply wiring
with fused-disconnect to the termenal
block (or unit-mounted disconnect) in
the power section of the control panel.

[ 1 Connect the control power supply
wiring with fuse disconnect to the
terminal stnp in the power section
of the control panel

[ ] Connect power supply wiring to the
avaporator heat tape. Connect leads
551 and 552 to termmals 14 and 15 of
terminal strip 1TB3

[ ] Connect power supply wiring to the
chilled water pump.

[ ] Connect power supply wiring to any
auxihary heat tapes.

[ } Check Interlock Wiring, including
External Auto/Stop (terminals
1U1TB3-3 and -4), UCM Pump
Control Contacts (terminals 1U1TB4-8
and -9) and Proof of Chilled Water
Flow Interlock (terminals 1U1TB3-1
and -2).
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Caution: Information in Inter-
connecting Wiring: Chilled Water
Pump Interlock and External
Auto/Stop must be adhered to or
equipment damage may occur.

[ ] It the remote running/alarm indicator
contacts are used, install leads 525
thru 531 (maximum capacity) from the
panel 10 the proper terminals on
terminal stnp 1UY, TB4.

[ 1 } the emergency stop function is
used, install low vollage leads 513
and 514 to terminals 3 and 4 of 1U1,
T8

[ ] It wndoor zone temperature 1s to be
used, install leads 501 and 502 on
6RT4 to the proper terminals on 1U2,
TB1.

[ ] M the ice making option 1s used., instafl
leads 501 and 502 on 5K20 to the
proper terminals on 1U2, TB1.

[ 1 It Remote CLD Panel is used, install

field supplied 24V to panel and
interconnect winng 1o chiller(s).

RTAA-IOM-4A
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Figure 21
RTAA Refrigeration System and
Control Components

Operating Principles -

Mechanical

General

This section describes the mechanical
operating principles of Series R air-cooled
chillers equipped with microcomputer-
based control systems

The 70 - 125-ton Model RTAA units are
dual-compressor, helical-rotary type air-
cooled iquid chillers  The basic
components of an RTAA unit are

- Clear Language Display

- Unit Control Modules (UCM)

- Unit-mounted panel

- Helical-rotary compressor

- Drect Expansion evaporator

- Air-cooled condenser

- Ol supply system (hydraulic and
lubrication)

- Interconnecting piping

Components of a typical RTAA unit are
identified in Figures 1 and 2

Dl DA b

. CONDLNSER

Refrigeration
(Cooling) Cycle

Cycte Description

Figure 21 represents the refrigeration
system and control components. Vapor-
ized refnigerant leaves the evaporator and
18 drawn into the compressor. Here itis
compressed and leaves the compressor
as a mixture of hot gas and oil (which was
injected duning the compression cycle),

The mixture enters the ol separator at the
infout cap. The separated il flows to the
bottom of the separator, while the refriger-
ant gas flows out the top and passes on
to the tubes in the condensing coills Here
circulating air removes heat from the
refngerant and condenses it.

The condensed reirigerant passes
through the electronic expansion valve
and into the tubes of the evaporator.

As the refngerant vaporizes, it cools the
system water that surrounds the tubes in
the evaporator,

UL |-

10
/24 23 1}8 | 19
) T .
22 EVAPORATOR ™Ng]
- 20
21
1, Discherge Service Valve 10. Low Pressure Switch
7. (il Scparator 1i. Jiguid Lire Service Vaive
3. 1/4” angle Valve (Bdckseat Port Upstream)
4. 0’1 Cooler 12. Schracer Valve
5. Quick Connect Shutoff Valve i3. Filter/Qryer

or Anglc Valve
6. 011 Tamperature Sensor
/. Condenser
8. Saturared Condenser
Rfgt. Temp. Sensor
9. Suhcooler

14, Sight Glass
15. [ ectronic Expension Valve
I6. 1/4” Angle Valve
1/. Sawurated Evaporatov
Rfgt. Temp. Sensor
18. Relie® Valve
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19. Compressor Suction Rfct.
[emp Sersor

20. Suction Service Valve

21. Lvaporator knterng Water
Terp. Sensor

22. Fvaporator lecaving Water
lam., Sensor

23, tntering Water Connection

24. Leaving Water Connection
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Compressor Description

The compressors used by the Model
RTAA Series “R” Air-cooled chiller
consists of two distinct components:
the motor and the rotors

Compressor Motor

A two-pole, hermetic, squirrel-cage
induction motor {3600 rpm) directly drives
the compressor rolors. The motor is
cooled by suction refrigerant gas from the
evaporator, entering the end of the motor
housing through the suction ine.

Compressor Rotors

The compressor is a semi-hermetic,
direct-drive helical rotary type
compressor. Each compressor has two
rotors - “male” and “female” - which
provide compression See Figure 22.
The male rotor i1s attached to, and driven
by, the motor, and the female rotor is, in
turn, driven by the male rotor. Separately
housed bearing sets are provided at each
end of both rotors.

The helical rotary compressor is a
positive displacemant device. The
refrigerant from the evaporator 1s drawn
into the suction opening at the end of the

Figure 22
RTAA Refrigerant and Schaoer
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motor barrel, through a suction strainer
screen, across the motor, and inte the
intake of the compressor rotor section.
The gas i1s then compressed and
discharged directly into the discharge ine

There is no physical contact between the
rotors and compressor housing. The
rotors contact each other at the point
where the driving action between the male
and female rotors occurs. Onl is injected
along the top of the compressor rolor
section, coating both rotors and the
compressor housing interior - Although
this oil dogs provide rotor lubrication, its
primary purpose 1s 1o seal the clearance
spaces batween the rotors and
compressor housing.

A positive seal between thesea internal
parts enhances compressor efficiency
by limiting teakage betwaen the high
pressure and low pressure cavities.

Capacity control 1s accomphshed by
means of two unloader valve assemblies
in the rotor section of the compressor
The female rotor valve is a two-position
valve and the male valve 1s an infinitely
vanable position valve. See Figure 22.

7 Quick Connect Shuioff Yalve

.. Dis¢hgrge Pressure

Yaster il Yalwe



Compressor load capacity 1S determined
by the posiions of the unloader valves
They divert refngerant gas from the rotors
10 the compressor suction, thus unloading
the compressor. This varies the compras-
sor capacity to maitch the load and reduces
the KW draw of the compressor motor.

The two-position fema'e unloader will

fully open or fully close a port on the rotor
housing, at the discharge end of the
temale rotor. This relisves the refrigerant
gas to suction and unloads the compressor.
The female unloader vatve is the iirst stage
of loading after the compressor stlarts and
the last stage of unloading before the
compressor shuts down.

The modulating male unicader valve
opens or closes ports m the rotor housing
along the side of the male rotor It can
move to a more loaded (closed) posiion
after the female unloader valve 15 n the
loaded position or can relieve refngerant
gas to suction to unload the compressor.

Compressor Loading Sequence
When there 15 a call for chilied water, the
UCM will start the compressor which has
the teast numper of starts. ) the lirst
compressor cannot satisfy the demand,
the UCM will start the other compressor
and then balance the load on both
compressors by pulsing the lcad/unload
solenoids.

The load on the compressors will be kept
in batance, as load fluctuates, until the
demand for chilled water 1$ reduced to

a level that can be handled by one
compressor. Al this time, the UCM wll
drop off the compressor that has the
greatest number of operating hours and
will adjust the load on the other
compressor, as required.
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Oil System Operation

Overview

Ol that collects in the botton of the ol
separaior 1s at condensing pressure
during compressor operation; thereliore,
ail is constantly moving to lower pressure
areas Refer to Frgure 22.

As the oil leaves the separator, it passes
through the oit cooler at the top of the
condensing colls. It then goes through
the service valve and filter. At this point,
some of the oil i1s used to control the slide
valve movement in the compressor, via
the male load/unload solenoids, The
remaimng ol passes through the master
oil valve and performs the functions of
compressor baaring lubncation and
compressor oil injection,

If the compressor stops for any reason,
the master ol valve closes, isolating the
ail charge in the separator and ol cooler
during “off* perigds  The master oil valve
1S a pressure activated valve. Discharge
pressure off the rotors, that is developed
whnen the comprassor 1S on, causes the
valve to open,

To ensure proper lubncation and minimize
refrigerant condensation in the compressor,
a heater is mounted on the bottom of the
compressor housing A signal from the
UCM energizes this heater duning the
compressor "OH” cycle to keep refrigerant
from condensing in the compressor. The
heater element s continuously energized.,

Oil Separator

The oil separator consists of a vertical
tube, joined at the top by the refrigerant
discharge line from the compressor. As
shown in Figure 23, the discharge line i1s
essentially tangential to the tube. This
causes the refrigerant to swirl in the tube
and throws the oil to the outside, where
it collects on the walls and flows to the
bottom. The compressed refrigerant
vapor, stripped of ol droplets, exits aul the
top of the ol separator and is discharged
nto the condensing coils,

The oW separators on chillers with the
remote evaporalor oplion iIncorporate
heaters to prevent refnigerant migration
when the machine is off,
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Figure 23
Qil Separator
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Compressor Bearing Qil Supply

Oil1s injected into the bearnng housings
lecated at each end of both the male and
female rotors. Each bearing housing s
vented tO0 comprassor suction, $o that ol
leaving the bearings returns through the
compressor rotors to the ol separator.

Compressor Rotor Oil Supply

Qil flows through this circunt directly from
the master oil valve, through the oil fiter
to the top of the compressor rotor
housing. There it is injectad along the top
of the rotors to seal clearance spaces
between the rotors and the compressor
housing and to lubricate the rotors.

Female Unloader Valve

The position of the female unloader
valve determines compressor capacrty.
Its position 1s dependent on whether the
backside of the female unloader valve 1s
exposed to the compressor discharge or
suction pressure  See Figure 22.

The temale unlpader valve solenord
receives a constant signai from the UCM,
based on system cooling requirements.
To ioad the compressor, the female
unloader valve solenoid 1s energized and
discharge pressure 1s passed through the
normally-closed port and into the cylinder.
This pushes the female unloader valve
closed.

To unload the compressor, the female
unloader valve solenoid is de-energrzed
and the discharge pressure is relieved to
the suction of the compressor. The female
unloader valve retracts into the cylinder
and the compressor 1s unloaded.

Just prior to a normal compressor shut-
down, the male uniocad valve solenod 1s
enargized and the shde valve moves to
the fully-unloaded posit on, so the unit
always starts fully unloaded
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Qil Filter

Each compressor 1S equipped with a
raplaceable-element oil filter. The filter
removes any mmpurties that could foul the
solenoid valve orifices and compressor
internal oil suppty galleries. This also
prevants excessive wear of compressor
rotor and bearing surfaces. Reler to the
maintenance portion of thrs manual for
recommended filter element replacement
intervals.

Condenser Fan Staging

The fans on the RTAA 70-125 Ton unils
are staged by logic in the UCM. The UCM
takes several different pressures and
temperatures into account, to determine
when fans should be added or subtracted.
Input from the outside air temperature
sensof, the saturated condensing
reingerant temperature sensor, and

the saturated evaporator refrigerant
temperalure sensor are monilored to
determine fan staging.

The number of fans activated at startup
is dependant upen the outdoor air
temperature. Figure 24 shows fan
activation at different temperatures

During normat operation, the micro uses
PID control o mamtain a 7015 psid
between the condaensing pressure and the
evaporator pressure. Through the use of
algorihm logic, a tan will be added if the
pressure differential 1s greater than 75 psid
and the fan inverter 15 at maximum speed.

A “Low Differantial Pressure” diagnostic
will take the circunt off-line if ihe pressure
differential falls befow 40 psid for more
than two minutes

A “High Differential Pressure” diagnostic
will take the circuit ofi-line if the pressure
ditferential increases to 350 psid or greater.
This diagnoshic can also be produced if
the pressure differential increases to the
range between 320 psid and 349 psid
The UCM will allow the unit to remain on-
ling « there 18 no increase in pressuse for
a one hour period. Otherwise, the unit will
trip off-hne and display the “High Diferental
Pressure” diagnostic,

RTAA-IOM-4A



Figure 24
Fan State at Circuit Startup

NOTES:

@ Fan On
Fan Off

OUTDOORAIRTEMP F
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Operating Principles - Adaptive
Control™ Microprocessor Logic with
Clear Language Display

General

The exclusive Trane Adaptive Control
logic with the Ciear Language Display

1s comprised of a system of individual
modutes located in the control panel
The system consists of six diferent
microprocessor-based components, one
of which 1s the Clear Language Display,

as shown in Figure 25 The processors are:

-Clear Language Display - 1U6
- Chiller Module - 1U1

—Commumcation and Setpoint Reset
Option Module - 1U2

—Expansion Valve Module - 1U3

—Compressor Module {one per
compressor) - 1U4, 1U5,

~Remole Display Bufter Module - 1U7

85

The Clear Language Display has vanous
functions that aflow the operator to read
unit information and adjust selpoints The
fotlowing is a st of the available functions.

- Operating and Diagnoslic descriptions

—Settings of local setpoints and
adjusiments

- Actual controlling setpoints

- Specific temperatures

- Specific Pressures

- Enable/Disable status of features
and options

- Selection status of Sl units or
Enghsh units

~ Under/Cver voltage protection

- Display of % line voltage

- Alarm/Running/aximum Capacity
contacts

- Display Starts and Hours

RTAA-IOM-4A



Figure 25
RTAA Control Panel
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Clear Language
Display Keypad
Overview

General

Local operator interface with the system s
accomplished using the 16 keys on the

deprassion of any key will acuvate the
backlight. The backlight will stay actvated
for 10 minutes after the last key 1s pressed.
AL 10 F or below the backhght will stay
activated continuously,

The keys are grouped on the keyboard by
the following funclions (refer to Figure 26}.

- Select Report Group

front ot the Clear Language Display panel. ~ Select Setungs Group
The readout screen i1s a two line, 40 - Selection Keys
character hquid crystal with a backlhght. - Stop & Auto Keys
The backlight aliows the operator to read
the display in low-hight conditions. The
Figure 26
Operator Interface
Adaptive Control
O O O Q
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ADAPTIVE CONTROL"
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Select Report Group

This group of four keys allows the
operator o select and view the icllowing
reports:

- Custom Report

- Chiller Report

- Refrigerant Report
- Compressor Report

The Custom Report 1S the only report of
the four that 1s defined by the operator.
Any display under the other three reports
can be added to the Custom Report by
pressing the plus key while the desired
read-out 1s on the display. A maximum
ot 20 entries can be contained under the
Custom Report. Items can be deleted
from the Custom Report by pressing the
minus ;7 key when the desired read-out
1s on the display. The operator must be
in the Custom Report menu to delete the
desired item.

The Chilter Report, Refrigerant Report
and Compressor Report are informational
reports that give current status. Each
report and its contents are discussed in
detall on the following pages.

When any of the four report keys are
pressed, the first readout on the display
will be the header. The header identifies
the title of the report and summarnzes the
items in the report.

The Next key and Pravious key allow the
operator to scroll up and down through
the display items listed under tha report
menus When the last item of a report is
displayed and the Next key is pressed,
the display will wrap around to the header
of the report. When the first item of a
report is displayed and the Previous key is
prassed, the display will wrap around

to the last tem.

RTAA-IOM-4A

Select Settings Group

The tirst three keys on the second row —
Operalor Settings, Service Settings and
Service Tests — allow the operator to
adjust vanous setpoints and perform
vanous tests. Certain tems in these
groups are password protected. Refer
to the Password section for additional
information.

When a setpoint key 1s pressed, a header
will be displayed. The setpoint headers
dentify the available items and setpoint
tunctions.

The Next and Previgus keys lunclion in
the same manner as that descrnibed in
Selected Report Group, above.

Setpoint values are incremented

by pressing the plus key and
decremented by pressing the Minus\;/
key. Once a setpoint 1s changed, the
Enter key must be pressed to save the
new setpoint. If the Cance! key is pressed,
the setpoint value on the display will be
ignored and the origmal setpoint will remain.

Passwords

Passwords are needed to enter into the
Service Setup Menu and the Machine
Conhguration Menu Both of these menus
are accessed through the Service Settings
key. If access into these menus is
necassary, follow the list of steps below’

1. Press Service Settings
2. Press Next until the readout in the
display 1s:

Password Required For Further Access
“Please enter Password”

3. To enter into the Service Setup Menu,

press:
NN TN A\ Enter

4. To enter into the Machine Configuration
Menu, press:

LT AT/ Enter

Refer to Figure 31 for the list of items
found in the Service Setup Menu and
Machine Configuration Menu

Seiect Re
Settings

rt Group and Select
roup Flowcharts

Figures 27 thru 32 show the display
readouts found under each menu. The
first block of the flowcharl is the header
which is shown on the display after the
menu key is pressed. For example:

Press Chiller Report and the readout on
the display will be

CHILLER RPRT STATUS, WTR TEMPS & SETPTS
"PRESS (NEXT) (PREVIOUS) TO CONTINUE™

Press Next to move down through the
Chiller Report  As shown in the figures,
the flowchart explains the condiions that
the UCM looks at to determine which
readout is to be displayed next. For
example:

Press Chiller Report to display the header
Press Next lo display

MODE [OPERATING MODE]
AREQUESTED SETPGINT SOURCE  (SETPT SOURCE}

Press Next to display

COMPRESSOR ON
CIRCUITS LOCKED OuUT

Press Next to display

ACTIVE ICE TERMINATION SETPOINT
or
ACTIVE CHILLED WATER SETPOINT

The UCM will determine which screen will
be displayed after looking at the current
Operating Mode. f the Operating Mode is
“Ice Making” or “Ice Making Completa”,
ACTIVE ICE TERMINATION SETPQINT
will be displayed. Otherwise, ACTIVE
CHILLED WATER SETPOINT will be
shown.

The flowcharts aiso list the setpomnt
ranges, default options and a briet
description of the item, when necessary.
This information 15 shown in the lefthand
column ol the page, adjacent to the
appropnate display.



Auto/Stop Keys

The chiller will go through a *STOPPING®
mode when the Stop key 1s pressedfa
compressor 1s running. This key has a
red background color surrounding it, 10
distinguish it from the others.

If the chiller is in the Stop mode, pressing
the Auto key will cause the UCM to go

into the Auto/lLocal or Auto/Remote mode,

depending on the Setpoint Source setting
The Aulo key has a green background
color.

When either the Aulo or Stop key 15

pressed, Chiller Operating Mode {Chiller
Report Menu} will be shown on the display.

69

Power Up

When power is first apphed to the control
panel, the Clear Language Display goes
through a self-test. For approximalely five
seconds. the readout on the display will be

SELF TEST N PROGRESS
During the self-test, the backlight will
not be energized. When the tests are

sugcesstully complete, the readout on
the display will be

6200 wooix-xx
Updating Unit Data Pleaso Wait

[TYPE] conlfiguration

When updating is successiully completed,
the systermn will default to the first display
after the Chiller Report header:

MODE {OPERATING MOOE]
REQUESTED SETPOINT SOURCE  {SETPT SCURCE)

and the backlight will be activated.

RTAA-IOM-4A
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Figure 27 CHILLER RPRT: STATUS, WTR TEMPS & SETPTS
Chiller Report "PRESS (NEXT) (PREVIOUS) TO CONTINUE"
l Next
[OPERATING MODE)
Reset MODE. [OPERATING MODE]
gtoppec by Local Display REQUESTED SETPOINT SOURCE: [SETPT SOURCE]
topped by Remote Display
Stopped by Tracer
Stopped by Exl Source l
Aulo
Waiting, Restart Irhibit '
s
u
BN  Current Limit COMPRESSORS ON A, B.C, D, NONE
Running. Condenser Limit CIRCUITS LOCKED OUT CKT 1, CKT 2, NONE
Ruanirg, Evaporator Limit
Stopping
Making lce
Low Ambient Temp |ockout
EXY Test f
Manufacturing Test ' [Operating Mode])
Service Pumpdown
[SETPT SOURCE] HARING JCE- ALL
|
e COMPLETE OTHERS
l 1 L . -
rKCTIVE ICE TERMINATION SETPQINT XXX F
EVAP ENTERING WATER TEMP XXX.XF .
rACTEVE CHILLED WATER SETPQINT XXX F
LE’_AP LEAVING WATER TEMP XXX.XF
EVAP ENTERING WATER TEMP XXX XF
EVAP LEAVING WATER TEMP XXX XF
Fan Control
{Service Setting Menu)
DISABLE ENABLE
— I
ext Y
- CONDENSER ENTERING WATER TEMP XXX XF
CONDENSER LEAVING WATER TEMP XXX.XF
WATER HTR ENTERING WATER TEMP XXX XF )
WATER HTR LEAVING WATER TEMP XXX X F

To ACTIVE CURRENT LIMIT SETPOINT on next page.

N\
S
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Figure 27
Chiller Report
{Continued from previous page)

* Dashes will be displayed if

the sensor is open or shorted and
neither Qutdoor Air Reset or Low
Ambient Lockout is enabled.

** Dashes will be displayed if
the Zone Temp. Sensor iS open
or shorted and Zone Reset is
not enabled.

From WATER HTR ENTERING WATER TEMP on previous page

l

To header
of Chiller

Report,

ACTIVE CURRENT LIMIT SETPOINT
CHILLER % RLA

XXX %

o) !

*| OUTDCOR AIR TEMPERATURE
** | ZONE TEMPERATURE

XXXXF
XXX X F

(oo | |
Y

"

RTAA-IOM-4A

1H0d3H



Figure 28
Refrigerant Report

u REFRIGERANT TEMP & PRESSURE REPORT -
"PRESS (NEXT) (PREVIOUS) TO CONTINUE"

RIGERAN

[= =

(o= ]

O

S

& CKT 1 EVAP RFGT PRESSURE XXX PSIG

St CKT 1 COND RFGT PRESSURE XXX PSIG

.
CKT 1 CPRSR SUCTION RFGT TEMP XXX.X F
CKT 1 SATURATED EVAP RFGT TEMP XXX X F
[CKT 1 SATURATED COND RFGT TEMP XXX X FJ
CKT 2 EVAP RFGT PRESSURE XXX PSIG
CKT 2 COND RFGT PRESSURE XXX PSIG
CKT 2 CPRSR SUCTION RFGT TEMP XXX.X F
CKT 2 SATURATED EVAP RFGT TEMP XXX X F
EKT 2 SATURATED COND RFGT TEMP XXX.X F]
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2'9““’ 29 R COMPRESSOR REPORT: MODE. HRS, STRTS, RLA
ompressor Report "PRESS (NEXT) (PREVIOUS) TO CONTINUE® -
COMPRESSORS ON A, 8, C. D, NONE
CIRCUITS LOCKED OUT CKT 1. CKT 2, NONE
[% LINE VOLTS XXX %]
l v
* Display will change according * | COMPRESSOR A MODE [MODE]
to comp. reviewing ‘ﬁ

COMPRESSOR A MODE
COMPRESSOR B MODE
COMPRESSOR C MODE

COMPRESSOR D MODE

[MODE)

Stopped

Locked Out COMPRESSOR A % RLA, AVERAGE XXX %
. Aeart g, or Ressert Inhibit Time COMPRESSOR A % RLA, HIGH PHASE XXX %

Running

Run - Condenser timit

Run = Lvaporator Limit

Run - Current Limit

Stopping
Service Pumpdown

TONNAGE OF UNIT
136 - 400 TONS 70 - 125 TONS

i

LCOMPRESSOR A ENTERING OIL TEMP XXX F]

COMPRESSOR A STARTS XXXXX
COMPRESSOR A RUNNING HOURS XXXXX

| [

After review Compressor
of last comp. 8, C, D
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Figure 30

Operator Settings CHILLER OPERATION SETTINGS AND SETPOINTS |
“PRESS (NEXT) (PREVIOUS) TO CONTINUE

]

[SOURCE] = [SETPOINT SOURCE [SOUF!CEW

Local “ .
Tracer PRESS {+) {-) TO CHANGE SETTING
Next
Default = 44F FRONT PANEL CHILLED WTR SETPT XXX F
Select = OF to 65F * "PRESS (+) {-) TO CHANGE SETTING"

*1f “LIMITED by Cutout Setpt,
(+)} to change” is displayed,
refer to the section on “Leaving
Water Temperature Cutout™ and
“Low Refrigerant Temperature

Cutout™.

= oo
=
o
’_-
gZ
S
=7

"PRESS (+} (-) TO CHANGE SETTING"

=

Default = 10F Fsaem DELTA TEMP SETPOINT XXX q

Default = Disable lEXTERNAL CHILLED WTR SETPOINT {Difﬂ

Select = 4F to 30F "PRESS (+) (-) TO CHANGE SETTING"

L]

Default = 2F DIFFERENTIAL TO START SETPOINT XXX F
Select = 2F to 30F “PRESS {+) (-) TO CHANGE SETTING"

ON = Manual overide of Chilled CHILLED WATER PUMF; fON, AUTQ])
Water Pump Off Delay "PRESS (+) (-} TO CHANGE SETTING"

[MINUTES] . CHILLED WATER PUMP OFF DELAY (MINUTES]
Default - 10 Min “PRESS (+) (-) TO CHANGE SETTING"

Select - 1 Min to 30 Min

To FRONT PANEL CURRENT LIMIT SETPT con nex! page.
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Figure 30
Operator Settings

(Continued from previous page)

Default = 120%
Select = 40% to 120%

Default = Disable

Default = Disable

Default = 20F
Select = -20F to 6QF

Default = Disable

Select = Return Wtr
Zone
Outdoor Air

[TYPE]

Return:
Default = 50%
Range = 10% to 120%
Zone:
Default = 100%
Range = 50% to 300%

Outdoor
Default = 10%
Range = -80% to 80%

From CHILLED WATER PUMP OFF DELAY on previous page.

l

‘FRONT PANEL CURRENT LIMIT SETPT XXX %’

"PRESS (+) (-) TO CHANGE SETTING"

EXTERNAL CURRENT LIMIT SETPT [D/E]
"PRESS (+) (-) TO CHANGE SETTING"

LOW AMBIENT LOCKOUT [D/E)
"PRESS (+) (-} TO CHANGE SETTING

Naxt

LOW AMBIENT LOCKOUT
{Operator settings menu)

ENABLE DISABLE

—

/*/

[Z2]
m
=
=
[=2]
[ 7]

*PRESS (+) (-) TO CHANGE SETTING"

l o

CHILLED WATER RESET TYPE [TYPE])
"PRESS (+) () TO CHANGE SETTING"

| )

Type of Chilled Water
Reset Selected Above

‘LOW AMBIENT LOCKQUT SETPOINT XXX FJ

—J

RETURN WATER
ZONE
OUTDOOR AIR DISABLE
l__‘ L_
[TYPE) TYPE. RESET RATIO XXX %
"PRESS (+) (-) TO CHANGE SETTING"

[ ]

To [TYPE] TYPE, START RESET SETPT on next page.

14

’
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Figure 30

(Ocﬁtairtizregeﬁt'grr:\g:revious page) From [TYPE) TYPE, RESET RATIO on previous page

l Y
| TYPE] (TYPE] TYPE, START RESET SETPT XXX F
Retugg;au] t = 10F “PRESS (+) (~) TO CHANGE SETTING"

Range = 4F to 30F
Default = 78F
Range = 55F to 85F

Outdoor:
Default = 90F
Range = S0F to 130F

o
gé LT:"E] ETYPE] TYPE. MAX RESET SETPT XXX FJ
a= eturn: » - .
ZE o0 0t = 5 RESS (+) (-} TO CHANGE SETTING
%g Range = OF to 20F
Zone:
Default = 5F
Range = QF to 20F
- Qutdoor:
sa Default = SF
gg Range = OF to 20F Y
[V¥]
ZE ICE MACHINE CONTROL (D/E]
fault = Disab]
Default = Disable L "PRESS (+) (-) TO CHANGE SETTING"
Default = 27F PANEL ICE TERMINATION SETPT XXX F
Select — 20F to 31F *PRESS (+) (-) TO CHANGE SETTING"

—
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Figure 31
Service Settings

. SERVICE SETTINGS, ENABLES & UNITS
“PRESS (NEXT) (PREVIOUS) TO CONTINUE"

=

Status of Keypad/Display Lock Feature
(Service Setting Menu)

ENABLE DISABLE

I
L——i

“PRESS (ENTER) TO LOCK DISPLAY & KEYPAD"
PASSWORD WILL BE REQUIRED TO UNLOCK

Next

Depress either

Enter or Next

* If the keypad is locked *[ » «+ * DISPLAY AND KEYPAD ARE LOCKED * * * * J

g?grr?l ?:Sﬁ?o‘jﬂf g]c;:;':si,f the ** 't ENTER PASSWORD TOUNLOCK =" = ***

applicable but the diagnostic

screen will not be displayed
until the keypad is un?ocked. ** “"""""’l Enter

-
=]

o
m
=
=
<«
w

** Once the keypad is locked the r

Previous and Enter need to be Display will return to
pressed simultaneously to unlock “Chiller Operating Mode"
the keypad. \ under Chiller Report

-

Default = Disable UNDER/OVER VOLTAGE PROTECTION [D/E]
*PRESS (+)(-} TO CHANGE SETTING"

Default = 460 UNIT LINE VOLTAGE (VOLT}V
Selections =200, 220, 230, *PRESS (+)(-) TO CHANGE SETTING"

346, 380, 415,

460, 500, 575
Default = 120 sec. [HESTARTINHIBIT TIME XXX SECJ

Select = 30 to 120 sec. “PRESS (+}-) TO CHANGE SETTING"

4,

To BALANCED CPRSR STARTS & HOURS on next page.
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Figure 31
Service Settings
(Continued from previous page}

Default = Disable

[UNITS]
SI
ENGLISH

[ LANGUAGE ]

English

Francais

Espanol

Nippon

Italiano

Deutsch

Nederlands
* Menu item will not be displayed
until later version

Default =~ 1
Select = 1 to 12

** Refer to “Alarm, Running,
Max. Capacity Outputs™ for
details.

Default - Disable

*** Refer to section on
“Passwords™ for details.

RTAA-IOM-4A

f

*

* &

%k k

From RESTART INHIBIT TIME on previous page.

“PRESS (+)(-)} TO CHANGE SETTING"

DISPLAY UNITS [UNITS)
"PRESS (+}(-) TO CHANGE SETTING"

L]

LANGUAGE [LANGUAGE]
"PRESS (+}{-) TO CHANGE SETTING"

‘fALANCED CPRSR STARTS & HOURS [D/Ej

Y

PROGRAMMABLE RELAY SETUP XX
“PRESS (+){-) TO CHANGE SETTING"

| =

[EXTERNAL CIRCUIT LOCKOUT [D/E]

"PRESS (+){~) TO CHANGE SETTING®

PASSWORD REQUIRED FOR FURTHER ACCESS 1

*PLEASE ENTER PASSWORD"

l

Select Service Setup Menu AVAVAV
-

or
Machine Configuration Menu

ALTTAL

To SERVICE SET-UP MENU on next page.

e
To MACHINE

CONFIGURATION
MENU at bottom of

78
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Figure 31
Service Settings
{Continued from previous page)

Default = %55
Select = 0 to 64

Default = 35F
Select = -10F to 35F

* See section on “Lcaving Water

Temperature Cutout™ for proper
settings,

Default = 22F
Select = -39F to 35F

*+ See section on “Low
Refrigerant Temperature Cutout™
for proper settings

Default = Disabie

Default = 90%
Select = 80% to 170%

Default = Enable

*

* &

From “Select Service Setup Menu ~ on prévious page.

'

To MACHINE
CONFIGURATION
MENU

1

[SERVICE SET-UP MENU

"PRESS (NEXTHPREVIOUS) TO CHANGE SETTING"

J..___

KEYPAD/DISPLAY LOCK FEATURE
"PRESS (+){-) TO CHANGE SETTING"

"PRESS (+)(-) TO CHANGE SETTING*

[ICS ADDRESS

g

i Next

LVG WTR TEMP CUTQUT SETPOINT
"PRESS {+){-) TO CHANGE SETTING"

XXX j

[ ]

LOW RFGT TEMP CUTOUT SETPT
"PRESS (+)(~) TO CHANGE SETTING"

XXX FJ

LOW WTR TEMP EXV GAIN COMP
"PRESS (+}~) TO CHANGE SETTING"

[D/E]J

Next

CONDENSER LIMIT SETPOINT
"PRESS (+)(-) TO CHANGE SETTING"

XX %HPCJ

PHASE UNBALANCE PROTECTION
"PRESS (+)(-) TO CHANGE SETTING"

To PHASE REVERSAL PROTECTION on next page.
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7
To MACHINE
CONFIGURATION
MENU
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Figure 31 To MACHINE
Service Settings CONFIGURATION
: . N
(Continued from previous page) From PHASE UNBALANCE PROTECTION on previous page. ME /U
! il
Default = Enabl PHASE REVERSAL PROTECTION [D/E)
efault = tnable "PRESS (+)(-) TO CHANGE SETTING"

L]

Default = 8F * [SUPERHEAT SETPOINT XX F]

Select = 4F to 20F "PRESS {+}{-) TO CHANGE SETTING“

* 70 - 125 ton units must be set
at 4°F.

Default = 20 {Exv CONTROL RESPONSE, CKT 1 xxx‘l

Select = 2 to 200 *PRESS (+)(-) TO CHANGE SETTING"
Increase to make more responsive,

decrease to make less responsive,

Default = 2¢

Select = 2 to 200 [EXV CONTROL RESPONSE, CKT 2 xxx]

Increase to make more responsive, "PRESS (+)}(-) TO CHANGE SETTING" .
decrease to make less responsive.

Default = 40 -

Select = 2 to 200 [LVG WTR TEMP CNTRL RESP SETPT xxx]

Increase to make more responsive, "PRESS (+}-) TO CHANGE SETTING"

decrease to make less responsive.

Oefault = 0 FAN CNTRL DEADBAND BIAS, CKT 1 XX PSID
Select = -50 to 50 *PRESS (+){-) TO CHANGE SETTING"

Default = 0 FAN CNTRL DEADBAND BIAS, CKT 2 XX PSID |

Select = -50 to 50 "PRESS (+)(-) TO CHANGE SETTING"

'

[MACHINE CONFIGURATION MENU

"PRESS (NEXT)HPREVIOUS) TO CHANGE SETTING*

To COMPRESSCR MODEL NO. PREFIX on next page.
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Figure 31 To MACHINE
Service Settings CONFIGURATION
{Continued from previous page) MENU

From MACHINE CONFIGURATION MENLU on previous page. /{
[XXXX) COMPRESSOR MODEL NO. PREFIX (XXXX]
CHHN (70 - 125 ton units) "PRESS (+)(-) TO CHANGE SETTING"
CHHB {130 - 400 ton units)
(Refer to Compressor Nameplate) [E
: 1 No. Prefi
CPM Default = Enable Compressor Model No. Prefix
CHHB CHHN
| .
NUMBER OF COMPRESSORS X
"PRESS (+)(-) TO CHANGE SETTING"
.' M
32
Default = -4 *| OIL LOSS DIFFERENTIAL SETPT XXXF =5
* Must be set at -4 "PRESS (+)(-) TO CHANGE SETTING" e
- .
¢
Default - 100 COMPRESSOR A TONS [TONS) =
Select =30, 35, 40, "PRESS (+}-) TO CHANGE SETTING" oMW
50, 60, 70,
85, 100 l
[y ]
- (=]
Is there a Compressor B ==
Eb
YES KO :‘:2
m=
L . 55
(=]
=
Y
Default = 100 COMPRESSOR B TONS [TONS)
Select =30, 35. 40, *PRESS (+)(-) TO CHANGE SETTING"
50. 60, 70,
Is there a Compressor C
YES NO
L -
Y +
i
To COMPRESSOR C TONS on naxt page. To MACHINE
CONFIGURATION
MENU
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Figure 31
Service Settings
{Continued from previous page)

Default ~ 100

Select = 30, 35, 40,
50, 60, 70,
85. 100

Default ~ 100

Select = 30, 35, 40,
50, 60, 70.
85, 100

Default =~ Enable

Oefault ~ Qisable

* If variable Speed Fan is set
to Enable for either Circuit 1
or Circuit 2, then “Low Ambient
Unit, Half Air Flow Fan™ and
“Low Ambient Unit, Two Speed
Motor™ are forced to Disable.

Default = Disable

Default = 7
Select = 4, 5, 6, 7, 8,
10, 12, 14

ATAA-IOM-4A

From "Is thera a Compressor C" on previous page

To MACHINE
CONFIGURATION
MENU

COMPRESSOR C TONS

[TONS)
*PRESS (+)(-) TO CHANGE SETTING"

(|
1

Y

Is there a Compressor D
YES NO

l

COMPRESSOR D TONS
"PRESS (+)(-) TO CHANGE SETTING"

[TONS) ]

|FAN CONTROL

"PRESS (+)(-) TO CHANGE SETTING*

[D/E)

) fan Control
ENABLE DISABLE

I L

'

* | VARIABLE SPEED FAN, CIRCUIT 1
"PRESS (+}(-) TO CHANGE SETTING"

(D/E] J

* | VARIABLE SPEED FAN, CIRCUIT 2
"PRESS (+){-) TO CHANGE SETTING"

[D/E} \

NUMBER OF FANS, CIRCUIT 1
"PRESS (+}{-) TO CHANGE SETTING"

[FANS]l

To NUMBER OF FANS, CIRCUIT 2 an next page.
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Figure 31
Service Settings
(Continued from previous page)

Default = /

Select = 4, 5, 6, 7, 8B,
10, 12. 14

Befault = Disable

Default = 00
Select = 00 to 31

Default = Q0
Select = 00 to 31

Default = 00
Select = 00 to 31

To MACHINE
CONFIGURATION
MENU

From NUMBER OF FANS, CIRCUIT 1 on previous page.

|
Y

NUMBER OF FANS, CIRCUIT 2
"PRESS (+)(=) TO CHANGE SETTING"

[FANS]]

REDUCED INRUSH STARTING
"PRESS (+}~) TO CHANGE SETTING"

CURRENT OVRLD SETTING, CPRSR A
"PRESS (+)(-) TO CHANGE SETTING"

XXX l

T
l

Is there a Compressor B
YES NG

tD/E]].._.

L——j L

CURRENT OVRLD SETTING, CPRS B
“PRESS {+}{-) TO CHANGE SETTING"

)

Is there a Compressor C
YES N0

— 1
]
v

CURRENT OVARLD SETTING, CPRSR C
“PRESS (+){~) TO CHANGE SETTING"

XXX

Is there a Compressor D
YES NO
b [

Y

-

=

To CURRENT OVRLD SETTING, CPRSR D on next page
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Figure 31 To MACHINE

Service Settings CONFIGURATION

(Continued from previous page) From “Is there a Compressor D on previous page ME;U
l i1

Default = Q0 CURRENT OVRLD SETTING, CPRSR D XXX

Select = 00 to 31 "PRESS {+}{-) TO CHANGE SETTING"

-

Y

Fan Control
' (Service Setting Menu)

DISABLE ENABLE
l r__l

Default = Disable * F)W AMB UNIT, HALF AIRFLOW FAN [DIE]}

* 70 - 125 tons need “Low Amb *PRESS (+)(-) TO CHANGE SETTING"
Unit, Half Airflow Fan™ disabled

"PRESS (+)(-) TO CHANGE SETTING®

Default = Disable * *tjw AMB UNIT, TWO SPEED MOTOR {D/E]J

** Not applicable to domestic
70 - 400 ton unit

MNext
Default = Disable ** | NIGHT NOISE SETBACK (D/E]
"PRESS (+}-) TO CHANGE SETTING"
é Noxt
==
=
gg Default = 1 L, | NUMBER OF EXV VALVES, CKT 1 X
- Select = 1, 2 "PRESS {+}{-) TO CHANGE SETTING"
8
Next
S
St Default = 1 NUMBER OF EXV VALVES, CKT 2 X
&Lw Select = 1, 2 “PRESS (+){~) TO CHANGE SETTING"
o

Default = R22 REFRIGERANT TYPE [TYPE]
Select = R22, R134a "PRESS (+}{-) TO ('_JHANGE SETTING"

CAUTION: RTAA 70 — 100 ton
units are to be run with R22
refrigerant. Contact a qualified

service technician for further
details.
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Figure 32

Service Tests SERVICE TESTS: PMPDWN, EXV. CMPR, LCKOUT
“PRESS (NEXT) (PREVIOUS) TO CONTINUE" §

=2

Default = Disable SERVICE PUMPDOWN, CPRSR A [D/E)
"PRESS (+) (-) TO CHANGE SETTING"

=

Is there a Compressor B J

YES NO

[ | .

Default = Disable ‘
FERWCE PUMPDOWN, CPRSR B [D/E]J

"PRESS (+) (-} TO CHANGE SETTING"

y ]

Is there a Compressor (
YES ND

@ | _

Defauit = Disable

w
m
_.
=
-
[vp]
172

3J1AH3S

“PRESS (+) () TO CHANGE SETTING"

l -

{ Is there a Compressor D J

{SERVICE PUMPDOWN, CPRSR C [DIEj

YES NO

Default = Disable | ‘__ \ -

|

SERVICE PUMPDOWN, CPRSR D [DIEI]

NOLLYHNOI4NDD
INIHIVIN

"PRESS (+) (-) TO CHANGE SETTING"

=

EXV TEST. CIRCUIT 1 [D/E]
*PRESS (+) {~) TO CHANGE SETTING" J “

l

EXV TEST, CIRCUIT 2 (D/E)
. “PRESS (+) (-) TO CHANGE SETTING"

= %

To COMPRESSOR TEST, CPRSR A on next page
85 RTAA-IOM-4A

Pefault = Disable

Pefault = Disable




SERVICE
TESTS

Figure 32
Service Tests
(Continued from previous page} l

From EXV TEST, CIRCUIT 2 on previous page.

Default = Disable COMPRESSQOR TEST, CPRSR A [D/E)
“*PRESS (+) (-) TO CHANGE SETTING"

=

[s there a Compressor B
YES NO

L -

Default - Disable

"PRESS (+) (-} TO CHANGE SETTING"

(]

Is there a Compressor C
YES NO

[ I -

Default = Disable l

[COMPRESSOR TEST, CPASR B [DIE]]

“PRESS (+) (-) TO CHANGE SETTING"

=2

Is there a Compressor 0
YES NO

Default =~ Disable l__’ L o

Y
[COMPRESSOR TEST, CPRSR D [D/EiJ

[ COMPRESSOR TEST, CPRSR C [D/Eﬂ

"PRESS (+) (=) TO CHANGE SETTING"

I

CIRCUIT LOCKOUT, CKT 1 [UNLOCKALOCKOUT)
"PRESS (+) (~) CHANGE SETTING"

=

CIRCUIT LOCKOUT, CKT 2 [UNLOCK/LOCKQUT]
"PRESS (+) (-) CHANGE SETTING*

=

Default =~ UNLOCK

]..___

Oefault = UNLOCK

LN
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Diagnostics

If there are no diagnostic messages,
the selected menu item will be displayed
continuously. It the Diagnostics key s
pressed and there are no active
diagnostcs, the readout on the display
will be

NO ACTIVE DIAGNOSTICS PRESENT

When a system maltunction occurs, one
of the folfowing appropriale diagnostic
messages will be displayed'

A MACHINE SHUTDOWN HAS
OCCURRED"™"*

A MACHINE SHUTDOWN OCCURRED
BUT HAS CLEARED "PRESS (NEXT)"

“**A CIRCUIT SHUTDOWN HAS OCCURREDI**

A CIRCUIT SHUTDOWN OCCURRED
BUT HAS CLEARED "PRESS (NEXT)”

T INFORMATIONAL WARNING ™

AN INFORMATIONAL WARNING OCCURRED
BUT HAS CLEARED "PRESS (NEXTY”

When a Circuit Shutdown — Manual Reset
{CMR) or a Machine Shutdown - Manual
Reset (MMR) occurs, the red LED to the
right of the display will flash, Otherwise
this alarm LED 1s deenergized

i more than one thagnostic 1s present,
only the highest prionty active diagnostic
will be explained in detall. For example,
three diagnostics occur in the followng
order before the operator returns — IFW,
MMR, CMR - the display will read

" A MACHINE SHUTDOWN HAS OCCURRED! ***

because the MMR has the highest
prionty. However, as the operator moves
through the diagnostic menu to the “Last
Diagnostic”, the [Diagnostic Description|
will show the CMR diagnostic as well as
the IFW If the "Next” key is pressed, the
display will show all other active and
historic diagnostics,

87

The active diagnostic priorities, listed from
highest to lowest are:

Machine Shutdown —
Manual Reset (MMR})

Machine Shutdown —
Automatic Reset (MAR)

Circuit Shutdown —
Manual Rest (CMR)

Circuit Shutdown —
Automatic Reset (CAR)

Informational Warning (IFW)

The flow chart in Figure 33 shows the
display readouts found under the
Diagnostics Menu. By following the steps
shown In the flowchart, a brief descnption
on the diagnostic can be viewed. Use the
Next key to enter the mamn dagnosiic
menu, where diagnostics can be cleared.
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Figure 33
Diagnostics

. . NO
- Diagnostic Present
- \l YES o
| orwer

Type of Diagnostic r

iHHR/MAR ACTIVE

** * AMACHINE SHUTDOWN HAS OCCURRED! * * *
"PRESS (NEXT) FOR DIAGNOSTIC INFO"

MAR

(Type of Machine Shutdown

I

[CIAGNOSTIC DESCRIPTION)
LATCHED FAULT — MANUAL RESET REQUIRED

MODE AT FAULT: [OPERATING MODE]
CPRSRAS RUNNING AT FAULT: [A B, C, D)

PRESS (ENTER) TO RESET CONTROL
AND CLEAR ALL ACTIVE DIAGNGSTICS

'

-.— ———— - — Press Enter or NHext

Machine will unload if

loaded and display wilt)

automatically return to
“MODE™ in the Chiller Report

w2
2
—_
[22]
Q
=
[ 4e)
=
[=]

[

To [DIAGNOSTIC DESCRIPTION] on next page.
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Figure 33
Diagnostics
{Continued from previous page)

* Refer to Table 8 for
diagnostic descriptions.

f

From "Type of Machine Shutdown" on previous page.

l

* [ [DIAGNOSTIC DESCRIPTION] }

ACTIVE FAULT - MAY CLEAR AUTOMATICALLY

MODE AT FAULT: [OPERATING MODE)
CPRSRS RUNNING AT FAULT: [A, B, C. D]

[ ]

44;\

'

, OTHER
Type of Diagnostic —

¢MAR INACTIVE

A MACHINE SHUTDOWN OCCURRED
BUT HAS CLEARED “PRESS {(NEXT)*

'

OTHER

\ Type of Diagnostic

¢CHR/CAR ACTIVE

"PRESS (NEXT) FOR DIAGNGSTIC INFO"

L *** ACIRCUIT SHUTCOWN HAS OCCURRED! * * * ]

CAR

Type of Circuit Shutdown

[ cMr

Y
To LATCHED FAULT - MANUAL RESET REQUIRED on next page.

\,\‘_i
\\4___. -
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Figure 33
Diagnostics
(Continued from previous page)

RTAA-IOM-4A

s

ki

From “Type of Circuit Shutdown™ on previous page.

!

LATCHED FAULT - MANUAL RESET REQUIRED
"PRESS (NEXT) FOR MORE"

Did Diagnostic occur on CKT 2
Ckt 1 or Ckt 2

CKT 1

i

PRESS (ENTER) TO
RESET CIRCUIT 1 DIAGNOSTICS

\

Reset Ckt 1 Diagnostic

-

PRESS (ENTER) TO
RESET CIRCUIT 2 DIAGNOSTICS

L

Reset Ckt 2 Diagnostic

'

Next

ACTIVE FAULT - CAN CLEAR AUTOMATICALLY
"PRESS (NEXT)} FOR MORE"

To *Type of Diagnoshic™ on next page.

Nt



Figure 33
Diagnostics

From “T of Diagnosiic” on page 81.
{Continued from previous page) . { ype g pag

l

OTHER

Type of Diagnostic ’

#cfm INACTIVE

A CIRCUIT SHUTDOWN OCCURRED
BUT HAS CLEARED "PRESS (NEXT)"

]

Type of Diagnostic

IFW INACTIVE

wru ACTIVE

** T INFORMATIONAL WARNING * * *
"PRESS (NEXT) FOR DIAGNOQSTIC INFO®

:

AN INFORMATIONAL WARNING OCCURRED
BUT HAS CLEARED “PRESS (NEXT)"

'

NO ACTIVE DIAGNOSTICS PRESENT
"PRESS (NEXT) (PREVIOUS) TO CONTIN

=1
‘
|

UE" }

l Next

’, > in History?

YES
Y

— % are there Diagnostics j_ NO

FAGNOSTIC STATUS REPORT FOLLOWS

"PRESS {NEXT) (PREVIOQUS) TO CONTINUE" ‘

|

\j
To LAST DIAGNOSTIC: on next page
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Figure 33
Diagnostics ] From DIAGNOSTIC STATUS REPORT FOLLOWS on previous page
{(Continued from previous page) l /*,

A
LAST DIAGNOSTIC:
[DIAGNQOSTIC DESCRIPTION]

1)

ext [DIAGNOSTIC DESCRIPTION}
[DIAGNOSTIC TYPE]

NO HISTOR!IC DIAGNOSTICS PRESENT -
"PRESS (NEXT) (PREVIOUS) TO CONTINUE®

PRESS (ENTER) TO
CLEAR DIAGNOSTIC HISTORY
Y
PRESS (ENTER) TO
RESET CIRCUIT 1 DIAGNOSTICS

{ PRESS (ENTER) TO ]

RESET CIRCUIT 2 DIAGNOSTICS

PRESS (ENTER) TO RESET CONTROL
AND CLEAR ALL ACTIVE DIAGNOSTICS

Press Enter or Next

Machine will unload if

loaded and display will .
automatically return to

“MODE™ in the Chiller Report

w
o
—_
w2
=]
Z
[
=
]
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Table 8

Diagnostic Codes

In the tabip below 2 "LATCHING® caagnostc s @ condibon which shall cause the maching of 8 porion of the machine 83 NOLd 1o Shut GOWN Bnd ANDE fequird & MANLUAL fESA1 1O res1ore
Oparapon A Gagnosic that o nen-latchung shall reset sutomabcally when the CONMLON Causag the JdgNOSdC goas away A non lalching capnosuc shall shul down the machne of a part
of the mactung il 50 INACAI0d [ 0 AAPNOSLC 15 INKGMAINE DNty A0 machens Of Grcurt achon s taken axcept (& load 8 agNUSLC CoBE MG the 1St tagROSLC regrler

— Disgnosiic Types (And Action)
MR = Machine Shutdown, Manual Reset

MAR = Machine Shutdown, Auto Resci

(MR = Circuit Shutdown. Manua® Reset

CAR = Circuit Shutdown. Auto Roset

Irw = Information/warning

DIAGNOSTIC DESCRIPTION I¥PE CAUSE

Chilled Water Flow (Ent Wir Temp) MR a. The entering evaporator water temp, felil below the
leaving evaporator water temp. by more than 2F for
100 degree F - seconcs.

b, Causes to trip this diagnostic inc ude either 4 1oss of
¢~ 1'ed water flow or g calibration shift “n the evap.
water temd. senscrs.

Chilled Water Mow Interlock MAR The chilled water flow switch input was open for more than

6 seconds.

Compressor Overload Setting - [ FW The CPM NovRam Based ogverload setting did not agree with
Cprsr A the MCSP Dip Switch overload setting for 30 contiguous
seconds. The affected MCSP shall use the minimum

{00000 binary, 00 decimal} overload setting as a default

until the UCM is resel when this diagnostic occurs,

Compressor Overload Setting - MW Same as Corsr A, above.
Corsr B
Campressor Querload Setling - IFW Same as Cprsr A, above.
Cprsr C
Compressor Overload Setting [Fu Same as Cprsr A, above.
Cprsr D
Cond Fan Var Speed Drive Fault [FW The controlling MCSP for the given circuit has
Ckr 1 wnsuccessfully attempted (5 times within 1 minute) to clear

a fault signal from the Concenser Fan Inverter Drive.

The 5th ailterpt reToves power from tne inverter to create

a power up reset, If the fault does not clear, the LCM will

revert. Lo constant speed operalion withcut the use of the

inveriers fan. The inverter musi be manually bypassed for
full fixed speed fan operation.

Cond Fan Var Speed Orive Fault IFW Same as Ckt 1, above.

Ckt 2

Cond Entering Wtr Temp Sensor 1FW Shorted Cond. temp. sensor. No diagnastic on ogen.

Cord Leaving Wir Terp Sensor oW Shorted Cond. terp. sensor. ho diagrostic cn open.

Cord Rfgt Temp Sersor - CKT 1 CMR Oper c¢r short,

Cond =fgt Temwp Sensor - CK1 2 CMR Cnen or short,

Contactor CPRSR A MMR a. Welged cprsr contactor.

b. Detocted a welded campressor contactor when the compressor
was commanded off but the current does not go to zero.
Detection time shall be 5 second minimum andd 10 seconds
maxirum. On detection, generate the diugnostic, cnergize
the apprapriate alarm relay, continue 1o conmend the
affected compressor ¢fé, energize tne affected caruresscrs
oil Tine soleno’d. stop all other camresscrs. unload the
rurning compressor witn the welded contactor, open the
EXV Lo its maximum open position, and continue to do fan
control. Do not exit this condition until the controller
is manually reset.
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Table 8
Diagnostic Codes (Continued)

DIAGNOSTIC DESCRIPTION IYPE CAUSE

Contactor CPRSR B M1R Sare as CPRSR A.

Centactor CPRSR C MMR Seme g3 CPRSR A.

Contacter CPRSR 2 MR Same as CPRSR A,

CPRSR Suct ‘erp Sensor - Ckt ] (MR Open or sher.

CPRSR Suct Temp Sensor - Ckt 2 (MR Open or shori.

CWS/1 eaving Water Temp Cutout None No diagnostic, display to flasn and limit value to

Setpoint Overiep Ydst legal value.
NOTE: The above is not a diagnostic because you don't want
the display vectoring you to a different display state
when you are trying to set either the chilled water
setpoint or the “eaving water temp. cutoui seipboirt as it
will “n tho case ¢* ¢ ( aynostic.

Discharge Terp - Cprsr A M= d. Ihe discharge “emp. exceedeg tne trip va ue,

135 + or - 3 C.

by. The discharge temp. PTC or wiring is open.

¢. Time to trip from erther trip value exceeded or input
open shall be 0.5 to 2.0 seconds.

Dischdarge Temp - Cprsr 8 CMR Same as Diagnostic for Corsr A, above.

Discharqge Temp - Cprsr C CMR Same as Diagnostic for Cprsr A, above.

Discharge “emp - Cprsr D MR Same as Diegnostic for Cprsr A, above.

Fmergercy Stoo MR P4 <G-NCY STOP “nput. is open. An external interloc< has
tripped. Time to trip from input ooen.ng to un’t stop
shall be §.1 to 1.0 seconds.

Entering 011 Temp Sensor  Cprsr A CMR Open or short.

Fniering Qi1 Temp Sensor  (prsr B CMR Open or short.

Entering (i1 Temp Sensor - Cprsr CMR Open or short.

Entering 011 Term Sensor  Cprsr D CMR Open or short.

tvap Entering Wtr Temo Sersor MMR Open or short..

Evap Ledaving Witr Temp Senscr MMR Ope- or sromt..

Evap Rfgs Temp Sensor - CKI 1 CMR {nen or short (for 30 sec).

Evap Rfqt Temp Sensor - CKi 2 CMR Open or stiort (for 30 sec).

External Chilled Water Setpo:nt IFW d. Not “Enabled™: no diagnostics.

b. "Enabled”: Oui-0f Range Low, set diagnostic.
{ut -0f-Range H1, no diagnostic.

kxterna! Current Limit Setpoint [FW a. Not “Enabled”: no diaqgnostics.

. "Enabled”: Qut-0t-Range .ow, set diagnostic.
D.t-0F-Rangs di, "¢ oiagnostic.

XV Clec. orive CKT - Rigt Tk ] C¥R Rur the XV electricel drive circuit test bot™ on demand
trom the human nterface and just before either a ¢ircuit
or one of a pair of ¢ircuits starts.

EXV Dlec. Drive CKT - Rfgt Ckt 2 CHMR Same as (hagnostic for Ckt 1, above.

High Diff. Press. - Cki 1 CMR ihe difference between the Condenser pressure and the
evaporator pressure cxceeded 350 PSID for 0.8-5.0 seconds.
320 PSID must hold. 320+ to trip in One Hour.

High D' 1f, Press - C«t 2 CHMR Same ¢s D agnostic for Ckt 1, above.
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Table 8
Diagnostic Codes (Continued)

DIAGNOSTIC_DESCRIPTION IYPE CAYSE

High Gi! lemp - Cprsr A (MR Erzering Qi1 Temp to given comoresser exceeded 1/0F,
Time to Lrip is given by eguation:
trip time = (190 0i1 Temo)} x 180 sec/f.

High 0il Temp - Cprsr B CMR Same as Cprsr A, above.

digh 931 letp - Cprer © MR Seme 25 Tprsr A, above.

Hign 0i1 Tenp - Cprsr D CMR Same gs Cprsr A, above.

High Pressure Cutout  Cprsr A (MR A hign pressure cutout was detected an Cprsr A; trip at
405 + or - 7 PSIG.

ligh Pressure Cutcut  Cprsc B CMR A rigr pressuare culout was detected on Carsr B; trip ot
405 + or - 7 PSIG.

High Pressure Cutout  Cprsr CMR A high pressure cutout was detected on Cprsr C; irip at
405 + or - 7 9SIG.

F gh Pressure Cutout  CTprsr J (MR A hign pressure cutout was dztecteq on Corsr D: trio ai
405 + or - 7 PSIG.

Loss of Local Disp’ay Panel COM [FW The 1U1 has detected a loss of [PC comunication with the
Local Display panel for at least 15 seconds.

tow Chilled Water Temn (Lnit off) TFW The criiled water tem. fel™ below tre cutcat selzoint
whi'e the comprossers were not running,

Low Chilled Water Temn (Unit on) MAR the chilled water {emp, fell beiow the cutout seipoint
while the compressors were running for 30 degree | Seconds.

Low D*fterential Press - Ckt 1 CHMR The fan control algorichm deiected a low differential
Tempe-alare/Pressure congis ' on that existed for more than
180 contiguous seconds. Trip point s 4D PSID.

Low Differentid]l Press Ckt 2 CMR Same as Diagnostic for Ckt 1, above.

Low Evap Rfgl Temp - Ckt 1 CHMR 4. The Saturated tvap Rfgt lemp - Circuit 1 dropped
below t-e ow Rfgt Temp Cutout Se:point while the
circunt was murmirg ‘or 30 deg F osecongs.

b. See the low anbient ignore time on stariup.

low Evap Rigt Temp Ckt 2 CMR Same as Diagnostic for Ckt 1, above.

low Qi1 Flow - Cprsr A CMR The differentia’ 01l pressure switch remeined ocened for
Tere taan 20 contigaous seconds ¢r Cprsr A,

Noie: Although GP cmprs do not have pressure switch or Oil
Line solenoid, this diagnostic is still active. The input
rust b2 jumpered for normal oneration on GP cmprs.

low CiY Flow - Cprsr B C¥R Sare g9, Diagnosiic for Cprse A above, but Cprsr 5.

Lew 0°1 Mlow - Cprsr C CMR Same 3¢ Dhagnostaic for Corsr AL gbove, bui Cprsr (.

Llow Qil Flow - Cprsr D CMR Same g5 Diagnostic for Cprsr A, above, butl Cprsr D.

Low Pressure Cutout  Ckt 1 MR The Tow pressure switch opened or remdined open past ihe
ignore L me during comaressor operat on (2fter one rotry)
or Lne (ow pressure switch was open pricr Lo Comorpsser
start with Sat Cond Temp above -18F.

Low Pressure Cutout  Ckt 2 CMR Same as Ckt 1.

Low Superheat - Ckt 1 CMR A low sugerheat condition existed for an extended period
of time. [f a suporteat less Ltham or cqua' to 2 degrees 7
{1.11 degrees () is detected for more tndn 2400 deyree F
seconds. the circuit shall be shutdown. The integrated
area {2400 Degree b seconds) shall be only below ¢ degrees
F superheat.

i ow Suserheat - Ckl 7 CHR Same as Dfagnostic <or Cxt . above.
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Tabte 8

Diagnostic Codes (Continued)

DIAGNOSTIC DESCRIPTION veE SASE

Memory [rror Type 1 [FW On UCM either power up or following o Type 11 Memory Error

Memory Error Type [1 [FW
Memory Error Type 111 [FW
0i1 System Fault - Ckt 1 CMR
0i1 System Fault - Ckt 2 CMR
Qutdoor Air Temp Sensor (Both None

Qutdoor Air Reset and Low
Ambient, Lockout not selectea.)

Qutdoor Air Temp Sensor (Either [FW
Outdoor Air Reset or Low
Ambient tockout selected.)

Over Voltage MAR

Overload Trip - CPRSR A (MR

a NOVRAM memory error was detected. The UCM is operating
on ¢11 Engineering ROM defaults for all setup parameters.
Check all setup parameters and continue to run chiller.
keplace the Chiller MoGule as soon as a renlacerert is
avallable.

NOTE: It is expected that this diagnostic will be detected
on the very first power up of the Chiller Module at the
Manufacturer since the NOVRAM will nol. ¢contain valid data
on first power up.

A Snadow RAM memory error was detected. The KM is
operating on 411 last valid values (pulled from NOVRAM)
for all setup parameters. No setup parameter changes were
pending to be toaded into NOVRAM, a complete recovery of
all setup parameters wds made and there is ro reed to
check unit setup parameters. Compressor starts and hour
were 1ost for not more than the last 24 hours. This is
expected to be an isolated event dand repair or replacement
ts not required. If this diagnostic does occur repeatedly.
then replace the Chiller mocu’e.

A Shadow RAM memory error was detected. The UM is
operating on all last valid values (pulled fron NOVRAM)
for 411 setup parameters. Setup paremeter changes less
than 24 hours o'd pending to be lcaded into NOVRAM were
lost. Checs all setun parameters made in the last 24
hours. Compressor starts and hours were lost for nol more
than the last 24 hours. Ts is expected to be an isolated
event and repair or reptacement is not required. If this
diagnostic does occur repeatedly, then replace the Chiller
module,

Entering 01 Temp on either compressor of the given
circuit reads 4 iemperature x degrees below the given
ckts' saturated condenser temperature for more than 30
minutes where x is the Oil Loss Differentia® Setpoirt
(2 degree T hysterisis Lo ¢lear timer).

Same as for Ckt 1, above,

Open or short.
a. Display dashes e.g. “l4----",

Open or short,
a. lse end of range value (whatever value the open

or short.,
b. {lear diag. when the resistence returns to normal range.
Lire voltage above + 10% of nominal. (Must hold = + 10% of
nominal. Must trip = + 15% of nominal. Reset differential
=min. of 2% and max. of 4%. Time to trip = mimimum of
10 sec. and maximum of 20 seconds.)
Design: Nom. trip: 15 seconds at greater than 113.5%,
+ 2.8% at 200V, or + 1.8% at 575V, Auto reset at 110.5%
or less.

Cprsr current exceeded overload tme vs. trip characteristic.
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Table 8
Diagnostic Codes (Continued)

RIAGNQSTIC DESCRIPTION

Overload Trip - CPRSR B
Overload Trip - CPRSR C
Overioad Trip - CPRSR D
Phase Loss - Corsr A

Phase Loss - Cprsr B
Phase Loss - Cprsr
Pnase Loss - Cprse D
Phase Reversal - (prsr A

Phase Reversal - Cprsr B
Pnase Reversal - Cprsr C
Phasce Reversal - Cprsr D
Phase Rev Prot. Lost  Carsr A

Phase Rev Prot Lost - Cprsr 3
Phase Rev Prot tost Cprsr C
Phase Rev Prot Lost - Cprsr D
Phase Lnbalance - Cprsr A
Phase Unbalance - Cprsr B
rhese Lnbalerce - Cprsr C
Phase Unbalance - Cprsr D
Power Loss - Corsr A

Power Loss - Cprsr 3
Power Loss - Cprsr C
Power Less - Cprsr D
Severe Phase Unbalence - (orsr A

Severe Pnase Unbalance - Cprsr B
Severe Phase Unbalance - Cprsr C
Severe Phase Unbalance - Cprsr B

SUUIPE gAUSEC o T

CHR Same as Magnostic for Corsr A.

CHR Same as Diagnecstic for Cprsr A.

CMR Same gs Diagnostic for Cprsr A.

CMR No current was sensed on one ¢r more of the current
x former inputs. (Must hold — 20% RLA. Must trip —

5% RLA.) Tame to trip shall be 1 second minimum, 3 seconds

Taximum,

(MR Seme as Diagriostic for Cprsr A, above.

CMR Same as Diagnostic for Cprsr A, above.

CMR Same as Diagrostic for Cprsr A, above.

CMR A phase reversal was detected on the incoming current,
n a compressor startup the phase reversal logic must
detect and trip in & raximan of 1.0 second fror compressor
start.

CMR Same as Diagnostic for Cprsr A, above.

CMR Same as Diagrostic for Cprsr A, above.

CMR Seme as Diagnostic for Cprsr A, above.

CMR The phase reversal protection on compressor A has become
inoperative. The phase rctat”on protecticr system “a led
to detect 2 in a row of one of the four phase circuit
states: Phase reversal, Phase rotation OK, Phase A lost,
Phase 3 lost.

CMR Sere as Cprsr A, adove, but Cprsr B.

CMR Same as Cprsr A, above, but Cprsr C.

CHR Same as Cprsr A, andove, bat Cprsr D.

CMR A 15% phase unbalance condition has been detected.

CMR Same as Diagnostic for Cprsr A.

CMR Same as Diagnostic for Cprsr A.

CMR Same as Diagnostic for Cprsr A.

CAR a. The ¢prsr was running and all three phases o7 curren:

were 1ost.,

b. There was an open iransition input after transition had
been previously proven to have heen complete.

C. Trere was an incomylete T"ransition on the first creck
after transition ard all three phases of curreni were
not. present.

CAR Same as Giagnestic for Cprsr A, above.

CAR Same as Diagnosiic for Cprsr A, above.

CAR Same as Diagnostic for Cprsr A, above.

(¥R A 30% Prase Undalance diagnostic hds 2een detected.

The 1%% Phase Unbalance criteria has been defeated.

[tems to check are the Current Transformer Part Numbers

(they stould al® match}, The c.rre=t Transformer

resistances, line vgitdge phase balance, all power wiring

connections, the contactor pole faces. and the motor,

If ali tnese are OK. replace the MCSP module of the

affected circu.i.

MR Same as Diagnostic for Cprsr A, above.

CMR Same as Diagnostic for Cprsr A, ghove.

(MR Seme as Diagnostic for Cprsr A, above.
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Table 8
Diagnostic Codes (Continued)

DIAGNQSTIC DESCRIPTION

CAUSE

Slaved XV £lec Drive CKT -
fgt Ckt 1

Slaved EXV Elec Drive CKI -
Starter Transiticn - Corsr A

Starter Transition - Cprsr B

Starter Iransitior - Cprsr C

Starter Iransition - Corsr D

Subcooled Liquid lTemp Sensor -
Ckt 1

Subcooled liquid Temp Sensor -
Ckt 7

Tracer Comrunicaticrs _0ss

Under Voltiage

Ul Indicating U2 Comunications
Ui incicating U3 Communications
Ul indicating U4 Communications
Ul Indicating U5 Communications
Ul Indicating U6 Cormunications
Ul Indicating U7 Comunications
U3 Indicating Ul Communications
U3 Ingicating U4 Commur  cas.ons
U3 Indicating US Comunicaiions
U3 Indicating U6 Comunications
U3 Indicating U7 Communicat®ons

CMR
CMR
CMR
IFW

Ik

[FW

MAR

[FW
MMR
MR
(MR
CMR
CMR
MMR
MR
CMR
(MR
C¥R

Run the EXV electrical drive circuit test both on demand
“rom “he huran irte~face ard Just before either a gircu’t
or one of @ pair of circuits starts.

Sdame as Diagnostic for Ckt 1, above.

a. "he (M aic rou veceive ¢ trdnsition corplete sicral in
the designated time from the UCM command 10 transition.
The must hold time fram the UM iransiiion command is
©osecond. The Must <rip time from Lhe transition cormend
15 6 seconds.

b. The Transition Complete input was found to be shorted

before the comoressor was started.

c. active only if Reducec inrush Starting is Enabled,

Same as Diagnostic for Cprsr A, above.

Same as Diagrost’c for Cprsr A, above.

Same as Dragnostic for Cprsr A, above.

Open or short.
Open or short.

a. While the chiller switch was “n AUTO/RFMOTE the
communications between the CSR ond e connectod remote
device. e.g.. a Tracer or Remoie Display. had either
never been established for more than 1% minutes after
power w0 or had heen 105t for more than 15 minutes after
11 had been established: use the Front Panel Setpoints
anc¢ the Default Chiller Auto/Stop.

b. in AUTQ/OCAL communicaticns ~ad been established and
was then lost for more than 15 minutes. Regardless of
the remote communications status the UCM uses Front Panel

selnoints.

M)iE: The active modes for this diagnostic foliow tne

postions of the chiller switch which acceunt for other

chi'ler modes.

Line volzage below  10% of nomingl or the Under/Over

transformer is not connecied. (Must hold = - 10% of

nominal, Must trip — - 15% of nominal. Reset difierential
= mir., 0F 2% and max., of 4%, Time Lo Lrip = Tin. of

10 sec. and max. ot 20 sec.)

Design: Nom, trip: 15 seconds at less than 87.5%, = 2.8%

et 200V, or t 1.8% a4 579V, Auto reset at 3C.5% or greater.

The 1Ul hds det. o loss of IPC comm from the 1UZ2 module.
Tha 11 Fas det. a loss of IPC comm “rom the 1U3 module,
The 1U1 nes det. a 1oss of IPC comm from the 1U4 module.
ihe 1U1 has det. a loss of 1PC comm from the 1U% module.
The 1U1 has det. a loss of IPC comm “ror the 106 module.
The 1U1 has det. a loss of IPC conm from the 14U/ module.
The 1U3 hes det. o loss of IPC comm from the 1Ul module.
Tre 1U3 nes dei. a loss of IPC com “rom the 1U4 mogule.
The 1U3 has det. a loss of IPC comm from the 1U5 module.
Tre 1U3 has det. a loss of IPC corm from the U6 modu'e.
The 1U3 has det. a loss of IPC coamm “ror the 1U/ modu.e.

RTAA-IOM-4A
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Table 8
Diagnostic Codes (Continued)

DIAGNQSTIC DESCRIPTION TYPE CAUSE
U4 Indicating Ll Communications MR The ZU4 r~as det. a lass of [5C comm from the U1 moduie.
U4 Indicating U3 Comunications CHR The 1114 has det. a loss of TPC camm from the 1U3 module.
U4 Indicating US Cermunications CHMR The 114 has det. a loss of IPC com from Lhe 1U5 module.
US Indicating Ul Communications MR The U5 has det. a loss of IPC comm from the 1U1 module.
US Indicating U3 Comrunications MR “he 15 has det. a loss of IPC com from the 1U3 module,
US Indizatirg L4 Comunications CMR The 1Ly hes det. @ loss of 120 com from the U4 module.
U6 Indicet'ng J1I Cormunicat ons VR The 114 nas det. a loss of IPC comr from the 1L meduie.
U6 Indicating U3 Comunications (MR The 1Ub has det. a loss of [PC comm {rom the 1U3 module.
U6 Indicating U7 Cermrunications CMR The 1U6 has det. a loss of IPC comm from the 1U7 module.
Winding Temp - Cprs- A MR a. The motor winding temperature thermostat. opened;
nominglly 221 F.
5. The motor temp. thermostas or wiring 15 open.
¢. Fme 10 Lrip from inpul open Lo compressor shutdown
shall ke 0.5 tg 2.0 seconds.
Winding Temp - Cprsr B MR Same as Diagnostic for Cprsr A, above.
Winding Temp - Cprsr C CMR Same as Bidgnostic for Cprsr A, above.
Winding Temp - Cprsr D CMR Same as Diagnostic for Cprsr A, above.
Zone Temp Sensor (Zone Resot [HW Open or Short.
Se'ected) a. Use end cf range value (whalever value the oper or
snort, gives;.
b. Clear Cigg. wher the resistence returns to rormal range.
¢. If Shorted. go intn the ice making mode 1 “lce Machine
Control™ 15 enabled.
Zone lemp Sensor (Zone Reset None a. If Open, do normal chiller control.

not Selected)

b. If Shorted. go into the 1ce making mode if “Ice Machine
Conwrol™ 15 enablec,
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Operational Features

Entering Evaporator Water
Temperature

When one or both compressors are
runming, the UCM continually moritors
and compares the entering and leaving
evaporator water temperatures. If the
temperature of the entering water drops
more than 2 F below the leaving water
temperature for more than 100 degree F
seconds, the UCM uses this lo indicate a
loss of water flow through the evaporator.
This will shut down that circuit's
compressor and will display an MMR
diagnostic.

Current Limit Setpoint

The current limit setpoints for the system
{front panel or remote) are entered
through the Clear Language Display
menus. The current limit setpoint for each
compressor 1s shown in Table 9

Based upon current levels received at
the UCM, the compressor shde valve is
modulated to prevent the actual chiller
current from exceeding the CLS.

When a compressor is turned off, the CLS
for the remaining running compressor
shall be reset upward immediately. When
a compressor is added, the CLS for the
running compressor shall be ramped
downward at a rate not less than 10%
RLA per minute to the new setpoint.

Low Ambient Lockout

The Ipckout provides a mathod for
preventing unit start-up when the outdoor
air temperature 1s below the setpoint. 1
the outdoor temperature goes below the
setpoint during operation, the UCM will
go through a normal shutdown of the unit.
It the outdoor temperature subsequently
increases to 5 F above the setpeoint, the
UCM will automaticaily re-enable the unit.
The low ambient lockout feature has a
range from -20 F 1o 60 F.

Electronic Expansion Valve
{EXV) Test

This test can be pertormed only when
the Stop key has been pressed. It will
confirm proper operation of the electronic
expansion valve and the EXV module.

RTAA-IOM-4A

Once the lest has been initiated at the
Clear Language Digplay, the UCM will

1. Overdrive the EXV closed
(25 seconds)

2. Overdrive the EXV open
(25 seconds;}

3. Overdrive the EXV closed
(25 seconds)

4 Reset the display to disable and
end the test

The EXV produces an audible clicking
sound when it 1S drven against its end
stops Step 1 drives the EXV 10 1its closed
position, during which time sérvice
personnel can move from the Clear
Language Display to the EXV.

Note: A tool may be needed to aid in
hearing the clicking of the EXV, such as
a screwdriver held between the EXV and
the ear.

When Step 1 completes, the clicking
stops and the UCM begins to open the
EXV. When the EXV is lully opened, the
valve will begin to click against its end
stop. The service personnel must be
prapared to time the period between the
end of cicking in Step 1 and the
beginning of clicking in Step 2.

The time between the end of clicking 1n
Step 2 and the beginning of clicking in
Step 3 must also be recorded. The tme
for the EXV to go from tully closed 1o fully
open {which is the first time recorded)
should be approximately 15 seconds.
The time to go back to fully closed (which
15 the second time recorded) is
approximately 15 seconds.

Current Overload Protection

The UCM continually monitors
compressor current to provide unit
protection 1n the event of an overcurrent
or locked rotor condition, Protection is
based on the phase wilh the highest
current and, if imits are exceeded, the
UCM will shutdown the compressor and
will display an MMR diagnostic.

Leaving Chilled Water
Temperature Control

If the Auto key Is pressed and a remote
chilled water setpoint has been
communicated, the UCM will control

to the Remote Chiller Water Setpoint,
Otherwise, it will control to the front panel
setpoint. Control1s accomphshed by both
staging compressors and maodultating the
shde valves on each comprassor.
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Upon start-up, if the leaving chilled water
temperature is dropping 1.5 F per minute
or faster, the chiller will not load further

Chilled Water Reset (CWR)

As an option, the UCM will reset the
chilled water temperature setpoint, based
on either the return water lemperature,
zone air temperature, or outdoor air
temperature. The 1U2 Module is
necessary 1o preform CWR.

The following are selectable:

1. One of four RESET TYPEs, trom top
to bottom in order of reset:

no CWR

RETURN WATER TEMPERATURE RESET
ZONE TEMPERATURE RESET
QUTDOOR AIR TEMPERATURE RESET

The Clear Language Display will not
permit more than one type of reset to be
selected in the Operator Settings Menu.

2. RESET RATIO Setpoints For
OUTDOOR AIR TEMPERATURE RESET,
there are bolh positive and negative reset
ratios.

3. START RESET Setpoints.

4. MAXIMUM RESET Setpoints. The
maximum resets are with respec! to the
chilled water setpoint,

No matter which type of reset is selected,
all parameters are factory setto a
predetermined set of values. Field
adjustment of 2, 3, or 4, above, is usually
not required.

Table 9
Compressor{s} Current Limit
Setpoints vs. Chiller Current

Limit Setpoint (CLS)
| (70 - 125)
Number of compressors
System in operation
CLS One Two
120% | 126 120
100% 120 100
2105 120 80
60% 120 60
40% 80 40




The equattons tor each type of reset are:

RETURN WATER TEMPERATURE
RESET

CWS' = CWS + RESET RATIO
(START RESET - (TWE - TWL))

and CWS’ > or = CWS

and CWS' - CWS < or = MAXIMUM
RESET

ZONE TEMPERATURE RESET

CWS' = CWS + RESET RATIO
[START RESET - TZONE]

and CWS' > or = CWS

and CWS™ - CWS < or = MAXIMUM
RESET

OQUTDOOR AIR TEMPERATURE RESET

CWS' = CWS + RESET RATIO
[START RESET - TOD]

and CWS' > or = CWS

and CWS' - CWS < or = MAXIMUM
RESET

CWS’ 1s the new chilled water selpotnt,

CWS is the active chilled water setpoint
before any reset has occurred.

RESET RATIO 1a a user adjustable gain.

START RESET is a user adjustable
reference.

TZONE 1s the zone temperature.
TOD is the qutdoor temperature.

TWE 15 the entering evaporator water
temperature.

TWL is the leaving evaporator water
temperature.

MAXIMUM RESET is a user adjustable
lirit, prowiding the maximum amount of
reset

Note: When any type of CWR 1s
enabled, the UCM will step the CWS
toward the desired CWS’ (based on the
abave equations and selup pararmeters)
at arate of 1 F every 5 minutes. This
apphes when the chiller 1s both running
and of Normally the chilier will start at

the Differentral-to-Start value above a fully

reset CWS or CWS'.

The values for RESET RATIO for each type of reset are:

Resel Increment Factory
Reset Ratio English Increment Defauht
Type Range Units Sl Units Value
Return 10 to 120% 1% 1% 50%
Zone 50 to 300% 1% 1% 100%
Outdoor 80 to -80% 1% 1% 10%
The vaiues for START RESET for each type of reset are:
Start Increment Factory
Reset Reset English Increment Default
Type Range Units __Slums Value
Return 41030F 1F 01C 10F(560C)
(2210167 C)
Zone S5t085F 1F g1cC 78F (256 C)
(12.81029.4 C)
Qutdoor 5010130 F 1F 01C 90 F (32.2C)
(101054 4 C)
The values for MAXIMUM RESET lor each type of reset are:
Maximum Increment Factory
Reset Resel Enghsh Increment Default
Type Range _ Units StUnis  Value
Return Oto20F 1F 01C 5F(28C)
(17810 -6.7 C)
Zone Qw?20F 1F 01C SF({28C)
(-17810-6.7C)
Qutdoor Oto20F 1F c1cC 5F(28C)
{-17.810 -6.7 C)
101 RTAA-IOM-4A



RTAA-IOM-4A

Leaving Water
Temperature Cutout

This temperature cutout provides
protection against freezing caused by low
leaving water temparature. The setpoint
15 both factory set and adjustable from the
Service Settings Menu Temperatures
below the setpomnt will cause the UCM to
accelerate reduction of chiller capacity,
even 10 the point of compressor shutdown.
A non-latching diagnostic will be
generated if the LWT is below the cutout
for more than 30 degree F seconds. See
Table 10 for proper settings

There must be a minimum of 5 F between
the cutout temperatura and both the front
panel and active chilled water setpoints,
The Clear Language Display will not
permit seting of either the front panel or
active chilled water temperatures less
than 5 F above this cutout temperature.
The second ling will state “Limited by
Cutout Setpoint. (+) to change”.

It the leaving water temperature cutoul is
set upward, the Clear Language Display
will maintain the 5 F minimum and will
automatically raise the settings on the
front panel and active chilled water
setpoints, If necessary,

If the front panel or Active Chilled Water
Setpoints were adjusted, the display will
show the following when the “Enter” key
1s pressed

"FRONT PANEL CHILLED WATER SETPOINT
HAS BEEN INCREMENTED DUE TO CUTOUT
SETPOINT CHANGE™

If the leaving water temperature drops
below the cutout selpoint while the
compressors are de-energized, it will
produce an IFW diagnostic  If the leaving
water temperature drops below the cutout
setpoint while the comprassors are
energized for 30 F seconds, the unit will
shut down on an MAR diagnostic.
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Low Refrigerant
Temperature Cutout

Beth circuits are protected from a saturated
evaporator refrigerant temperature that
goes below this setting. The cutout
seipoint must be a minimum of 15 F lower
than the front panel or active chilled water
selpoints, See Table 10 for proper settings

There must be a minimum of 15 F
between the cutout temperature and both
the front pane! and active chilied water
setpoints. The Clear Language Display
will not permit setting of either the front
panel or active chilled water temperatures
less than 15 F above this cutout
temperature and the display wili flash the
last vahd temperature.

If the leaving water temperature cutout 1s
set upward, the Clear Language Oisplay
will maintain the 15 F minimum and will
automatically raise the settings on the
front panel and active chilled water
selpoints, if necessary.

If the front panel or Active Chilled Water
Setpaints were adjusted, the display will
show the following when the “Enter” key
IS pressed;

"FRONT PANEL CHILLED WATER SETPOINT
HAS BEEN INCREMENTED DUE TO CUTOUT
SETPOINT CHANGE™

I the saturated evaporator refrigerant
temperature for a circuit drops below this
setpomnt for longer than 30 degree F
seconds, the circuit will be shutdown and
a CMR diagnostic will be displayed.

Note: Ice Termination wil allow cutouts
1o be set anywhere, although when
running, software follows 5 F and 15 F
rulgs.



Table 10
Leaving Fluid Temperature Setpoints

Note: The leaving chilled water lemperature is not the same as the ice termination
setpoint. The ice termination setpoint 1s based on entering chilled water temperature.
Theretore, the 1ce termination setpont, minys temperature drop across the evaporator
while in the ice making mode, equals the ieaving chilled water temperature.

Leaving Leaving Low
Chilled Water Water Temp RefrigTemp  Recommended *** Solution Freeze
Temp -F Cutout:F  Cuiout:F % Ethylene Glycol Point:F

20 3 22 0 a7
3 34 26 3
38 33 8 6
3/ 32 1 g
36 3 5 10 25
3 30 L i2
24 29 12 14
3 28 11 5 2
32 27 9 1/
31 26 / 29
gl 6 2% 16
29 24 ; 7
78 23 2 23
27 22 0 25 16
26 2 -1 26
25 7 3 78
24 19 29
73 8 6 3% 4
Z i7 -8 A
2i 6 10 32
g .5 i 34
9 12 -12 3 -3
18 13 15 3
1/ 12 -i/ 37
16 11 -18 8
15 0 -19 3
A 5 21 4y 11
12 8 23 a1
22 / -24 “7
1 7 %6 43
10 5 -27 a3
9 4 29 44
8 3 -31 a5 -2
7 2 32 a6
) l -34 47
0 35 47
4 -1 -3/ a3
3 -2 - 38 25
2 3 -39 b6 -32
; 4 39 50
g -39 52

=" Aegcommerded %o FIhelynne Glycol will gve hegesd prolaciion conssient wilh othar ch ikt 5akety LONIOS (SLlulon
Irceze poe t s nomundliy 10°F a2own rg'ng iemgp cutout)
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Figure 34
Low Refrigerant Temperature and
Low Pressure Cutout Ignore Time

Low Ambient Temperature Start

The Low Relrigerant Temperature Cutout
(LRTC) and Low Pressure Cutout (LPC)
on a circuit is ignored, briefly, each time
the circuit 1s started. The “ignore tme" 1S
a function ot the Saturated Condenser
Refrigerant Temperature at the time the
compressor starts, as shown in Figure 34.

Low Refrigerant Temperature
Cutout and Low Pressure

Cutout Retry

If the LRTC or LPC trips despile the low
ambient temperalure start logic, the circuit
will be permitted to shutdown and retry
one time

It the LRTC or LPC trips within the first 20
minutes after intial start but after the low
ambient ignore tme (grace penod), the
compressor stops immediately and the
Restart Inhibrt timer i1s set to one minute.
After ime expires, the compressor will
raset if there is a call for cooling

If the LRTC or LPC trips a&gain during the
grace pernod, a CMR diagnostic will occur
It there 1s an LRTC or LPC trip anytime
after the grace penod, a CMR diagnostic
will occur

Balanced Compressor Starts
and Hours

This feature is enabled/disabled in
Balanced Starts and Hours (Service
Settings Menu). When enabled, the UCM
will start the compressor with the fewest
starts and stop the compressor with the
greatest hours, as determined by the
“Compressor Starts” accumulator and the
“Compressor Hours™ accumulator. This
wiil tend to balance out hours and starts
equally over both compressors.
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Phase Imbalance Protection

The Clear Language Display monitors the
current in each phase and calculates the
percentage of imbalance as follows.

{Iy - 13yg) x 100
% Imbalance =

|aVe
lavg = (l1 + 12+ 13} /3

Iy = phase with greatest diierence from
lave (without regard to sign)

If Phase Unbalanced Protection (Service
Settings Menu) is enabled, and the
average three phase current is greater
than 80% RLA, and the percent of
imbalance is calculated 10 exceed 15%,
the UCM will shutdown the compressor
and display a CMR diagnostic.

In addition to the 15% criteria, the Clear
Language Display has a non-defeatable
30% criteria which has its own diagnostic.
It the 15% cntena is enabled, i will always
display the 15% diagnostic first The 30%
cnterta 1S always active when a compressor
1S runming, regardless of % RLA.

Reverse Rotation Protection

The Clear Language Disptay monitors
incorming current during start-up and will
shutdown the compressor within one
second, If phase reversal is detected.

Caution: Phase relationships
during installation of unit power
must be carefully controlled to
assure compressor protection
against reversed phase rotation.
See Installation - Electrical.

Oil Failure Protection

The 70 to 125 Ton uniis no longer use the
differential pressura switch to monitor for
an oil line restriction  The logic of the
UCM uses a comparison of the entering
oil temperature at the compressor to the
saturated condenser temparature 1o
determine if there is an oil ine restriction.
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The differential between the entering oil
temperature and the saturated condenser
temperature 1s referred to as the” Oil Loss
Difterential Setpoint” in the Service
Settings Menu. This setpoint must remain
at the default of -4 F for the unit to
function properly.

If the entering ol temperature drops 4 F
below the saturated condenser
temperature for more than 30 minutes,
the circuit will shutdown on a CMR
diagnostic. The diagnostic will be
presented as:

“OIL SYSTEM FAULT — CKT X*

DIP Switch Settings

Compressor Overload
DIP Switches

The settings for these switches are shown
in Table 11.

IPC Address

The IPC address set the address for Inter-
Processor Communications of the Clear
Language Display modules. The
following 15 the IPC DIP switch settings
for the RTAA 70 — 125 modules.

IPC

oip MODULE
SWITCH 1U3 1U4 1US 1U7
1 OFF OFF QFF OFF
2  OFF OFF ON OFF
3 — — — ON
RTAA-IOM-4A



Table 11
Compressor Overload DIP Switch Settings
Primary Turns Current Overload Setting

Compressor Through Current Transformer  Dip Sw/Decimal

Tons Volts/Hz RLA Transformer Extension* 12345**

35 2C0/60 115 1 02 0l101i/11
230/60 100 1 -01 11111/31
346/50 58 1 -10 0i100/12
380/40 63 1 10 10000716
A56/50 30 i -10 £0003/0
460/60 50 1 -10 0C000/9
575/60 40 ° 01 01111715

40 200/60 142 1 -02 11011/27
230769 124 ) 02 1000%/17
346/30 72 X -01 0011147
380/60 75 1 -01 01010710
400750 62 1 -10 10001/1/
450760 62 1 -10 1000i/17
575/60 50 2 -0 1111./31

50 260/60 192 1 -03 ~1100/28
230760 167 1 -03 10010/18
346/50 96 1 01 11100/28
380/60 101 i -02 00C01/1
400/50 84 1 -01 19C11/18
450/60 84 1 0 10011/19
575/60 67 2 -02 10111/23

60 200/60 233 1 4 10011/19
230/60 233 1 04 01000/8
346/50 117 1 02 01101/13
380/60 123 ] 0? 10001/17
400/50 101 1 02 00001/1
460/60 101 1 -02 00001/1
575/60 81 ? a3 18600/15

* The Currant Transtormer basa part number 1s X13580253 Tha numbers 1n this column are suffixes to the base number

**On the DIP switch, 1=0ON, 0=0FF The decmal value should be sel in the compressor overload setting menu of the UCM  If the DIP switch value does not
maich the decimal value entered into the UCM, the related compressor{s) will continue to run, bul a dragrosi will be witiated, both setings will be gnored, and
the UCM will use the lowest possible trip seting value
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2-10 VDC/4-20 mA Input for
External Chitled Water Setpoint
{CWS) and Current Limit
Setpoint (CLS)

When erther external CWS or external
CLS i1s used on the optional Module 1U2,
DIP switch SW1 positions 1 and/or 2 must
be set to accommodate the type of signal
source the customer has chosen, either
2-10 VDC or 4-20 mA. Position SW1-1
sets 2-10 VDC/4-20 mA for external
CWS, SW1-2 sets 2-10 VDC/4-20 mA
for external CLS. The “OFF" setting
configures the external input for 2-10
VOC, the "ON" setting configures the
external input for 4-20 mA.

Mechanical Control Settings

The settings for the High Pressure switch,
Qil Pressure switch, and Winding
Thermostat are shown below:

CLOSE QPEN
Compressor 300 220 405 27
Discharge
High Pressure
Switch - PSIG
Compressor 181 221
Motor Winding
Thermostat — F
Low Pressure 22 4 7 24
Cutout
Remote CLD Operation

With only few exceptions, operation of the
Remote CLD 1s identical to the unit's CLD.

To ease the operation of the Remote CLD,

additional displays have been added. For
example, if multiple unit operation 1s used,
the followng display will be inserted as
the second display of the setpoint group-

Maodity Setpoints for Units X
“Press {+) (-) to ctange settings”
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The Stop and Auto keys functron in the
same manner, but the tollowing ierarchy
between the unit's Stop/Auto keys and the
Remote CLD Stop/Auto keys 1s as follows:

1. Local Stop will always override Local
Auto, Remote Stop and Remote Auto

2. Local Auto will always override Local
Stop. Remote Stop and Remote Auto.

3. Remote Stop will overnde Local Auto
and Remote Auto but not Local Stop

4. Remote Auto will override Local Auto
and Remote Stop but not Local Stop

If an operator tries to start the unit from
the Rermnote CLD after the Stop command
has been given at the unit CLD, the
screen on the Remote CLD will read:

"LOCAL STOP command at unit cannot be
overndden by this remote device”

Communication Failure

It a communication failure occurs between
the Remote CLD and the unit's CLD, the
setpoints will remain the same but a
dagnostic will occur at the Remote CLD
pangl. The Remote display screen will
read:

“No communication to Uit X7
Pross {ontor) (o select new unil
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Pre-Start
Checkout

General

¥When installation is complete, but prior to
putting the unit Into service, the following
pre-start proceduras must be reviewed
and verified correct:

[ ] Inspect all winng connections to be
sure they are clean and tight,

WARNING: Disconnect all
electric power including remote
disconnects before servicing.
Failure to disconnect power
before servicing can cause
severe personal injury or death.

[ ] Check the unit power phasing to be
sure that it has been instailed in an
“ABC" sequence Reler to “Umit
Voltage Phasing.”

WARNING: It is imperative that
L1-L2-L3 in the starter be
connected in the A-B-C phase
sequence to prevent equipment
damage due to reverse rotation.

{ ] Check the condenser fans to be sure
that they rotate freely in the fan
openings and that each is securely
attached to its fan motor shaft.

Caution: Check the tightness of
all connections in the compres-
sor power circuits (disconnects,
terminal block, contactors,
compressor junction box
terminals, etc.). Loose connect-
ions can cause overheating

at the connections and
undervoltage conditions at

the compressor motor.

[ ] Venfy that all refrigerant valves, as
shown in Figure 21, are “OPEN".

Caution: Do not operate the

unit with the compressor, oll
discharge and liquid line service
valves “CLOSED". Failure to
have these “OPEN" may cause
serious compressor damage.

{ 1 Check the power supply voltage to
the unit at the main power fused-
disconnect switch  Voltage must be
within the voltage utihzation rangs,
given in Tables 3 and also stamped
on the unit nameplate. Voltage
imbalance must not exceed 2 percent.
Refer to *Unit Voltage Imbalance”,
balow.

WARNING: Disconnect all
electric power including remote
disconnects before servicing.
Failure to disconnect power
before servicing can cause
severe personal injury or death.
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WARNING: Disconnect all electric
power including remote discon-
nects before servicing. Failure
to disconnect power before
servicing can cause severe
personal injury or death.

[ ] Energize the compressor sump
heatars by ciosing the unit main
disconnects. If unit-mounted discon-
nects are used, they must also be
closed. If the unit does not have the
optional control power transtormer,
115 VAC power must be field supplied
to terminals 1TB3-1 AND 1TB3-2.
Press the Stop key on the Clear
Language Display.

Caution: The compressor sump
heaters must be energized for a
minimum of 24 hours pricr to
unit operation, to prevent
compressor damage caused

by liquid refrigerant in the
compressor at start-up.

[ 1 Energize the evaperator heat lape.

[ 1 Fill the evaporator chilled water circuit.
Reter to Table 1 for evaporator hquid
capacities. Vent the system while itis
beung filled. Open the vent on the top
of the evaporator during filing and
close when filing 1s completed.

RTAA-IOM-4A
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Customer Note

The use of improperly treated or
untrgated water in this equipment may
result in scaling, erosion, cofrosion, algae
or slime. The services of a qualifled water
treatment specialist should be engaged to
determine what treatment, il any, 1s
adwisable. The Trane Company warranty
specificalty excludes hability of corrosion,
erosion or deterioration of Trane equip-
ment Trane assumes no responsibilities
for the results of the use of untreated or
improperly treated water or saline or
brackish water

Caution: Do not use untreated
or improperly treated water.
Equipment damage may occur.

Caution: Do not fill the water
system unless the evaporator
heat tapes have been energized.

[ } Close the {used-disconnect switch(es)
that supphes power to the chilled
water pump starter.

{ | Start the chilled water pump to begin
circulation of the chilled water
Inspect all piping for leakage and
make any necessary repairs

[ 1 With chilled water circulating through
the system, adjust water flow and
check water pressure drop through
the evaporator Reler to Figure 9.

[ ] Adjust the chilled water flow switch
{if installed) for proper operation.

[ ] Prove Chilled Water Flow Interlock
and External Auto/Stop as descnbed
in Interlock Winng.

{ ] Check and set, as required, all Clear
Language Display Menu items.

[ ] Stop the chilled water pump.
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Unit Voltage
Power Supply

Voltage to the unit must meet the crniteria
given in Table 3. Measure each leg of the
supply voltage at the urit main power
fused-disconnect. if the measured voltage
on any leg is not within specitied range,
notity the suppher of the power and correct
the situation belore operating the unit.

Caution: Inadequate voltage

to the unit can cause control
components to malfunction and
shorten the life of relay contact,
compressor motors and
contactors.

Unit Voltage Imbalance

Excessive voltage imbalance between the
phases of a three-phase system can cause
motors to overheat and eventually fail.
The maximum allowable imbalance 1s 2
percent. Voltage imbalance is determined
using the following calculations.

(Vy - Vaye) X 100
% Imbalance =

Vave
Vave = (V1 + Vo +V3)/3

V, = phase with greates! difference from
Vave (without regard to sign)

For example, if the three measured
voltages are 221, 230, and 227 volts, the
average would be:

221 + 230 + 227
=226
3

The percentage of imbalance 1s then:

100(221 - 226)

—_— =22%
226

This exceeds the maximum allowable
(2%) by 0.2 percent.



Unit Voltage Phasing

WARNING

IT 1S IMPERATIVE THAT
L1-L2-L3 IN THE STARTER

BE CONNECTED IN THE A-B-C
PHASE SEQUENCE TO PREVENT
EQUIPMENT DAMAGE DUE TO
REVERSE ROTATION

D2

Itis important that proper rotation of the
compressors be established before the
unit is started. Proper motor rotation
requires confirmation of the electrical
phase sequence of the power supply.
The motor is internally connected for
clockwise rotation with the incoming
power supply phased A, B, C.

Basically, voltages generated in each
phase of a polyphase aiternator or circuit
are called phase voltages In a three phase

Figure 35
Associated Research Model 45
Phase Sequence Indicator

1
)
H -0t 43
PHASE SEQUENCE
INDICATOR
! %0 700v eC P
I

11

circuit, three sine wave voltages are
generated, differing in phase by 120
electncal degrees. The order in which

the three voltages of a threo-phase
systermn succeed one another 1s called
phase sequence or phase rotaton. This s
determined by the direction of rotation of
the alternator. When rotation is clockwise,
phase sequence is usually called "ABC",
when counterclockwise, "CBA”.

This direction may be reversed outside
the alternator by interchanging any two
of the line wires, It is this possible inter-
change of wiring that makes a phase
sequence indicator necessary it the
operalor 15 1o quickly determine the
phase rotation of the motor.

Proper compressor motor electrical
phasing can be quickly determined and
corrected before starting the unit. Use
a qualty instrument, such as the
Associated Research Model 45 Phase
Sequence Indicator shown in Figure 35,
and follow this procedure.

RTAA-IOM-4A
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1. Press the Stop key on the Ciear
Language Display.

2. Open the electrical disconnect or
circuit protection switch that provides line
power to the line power terminal block{s)
in the starter panel (or to the unit-
mounted disconnect).

3. Connect the phase sequence indicator
leads to the line power terminal block, as
follows:

Phase Seq. Lead Terminal
Black {Phase A} .................... L1
Red (PhaseB) . ................... L2
Yellow (Phase C)... ... ... . L3

4. Turn power on by closing the unit
supply power tuse disconnect switch.

5. Read the phase sequence on the
indicator. The “ABC" LED on the face of
the phase indicator will glow if phase I1s
“ABC™.

WARNING! To prevent injury or
death due to electrocution, take
extreme care when performing
service procedures with
electrical power energized.

6. It the “CBA” indicator glows instead,
open the unit main power disconnect and

switch two line leads on the line power
terminal block(s} (or the unit mounted
disconnect). Reclose the main powar
disconnect and recheck the phasing.

Caution: Do not interchange any
load leads that are from the unit
contactors or the motor
terminals.

7. Reopen the umt disconnect and
disconnect the phase indicator.
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Water System
Flow Rates

Establish a balanced chilled water flow
through the evaporator The flow rates
should fall between the minimum and
maximum values given in Table 1. Chilled
water flow rates below the minmum values
will result in laminar flow, which reduces
heat transfer and causes eithar loss of
EXV control or repeated nuisance, low
temperature cutouts. Flow rates that are
too high can cause tube erosion and
damage to the tube supports and baffles
In the evaporator.

Caution: Once the evaporator is
filled with water, the evaporator
heat tape must be energized to
protect the evaporator from
freezing and bursting if the
outdoor air temperature drops
below freezing.

Water System
Pressure Drop

Measure chilled water pressure drop
through the evaporator at the held-installed
pressure taps on the system water piping.
See Figure 8. Use the same gauge for
each measurement. Do notinclude
valves, strainers fittings n the pressure
drop readings.

Pressure drop readings should be
approximately those shown in the
Pressure Drop Charts, Figure 9.

Clear Language
Display Set-up

Refer to "Clear Language Display Keypad
Ovarview” for instruction on adjustment of
the settings.



Start-Up
Procedures

General

If the pre-start checkout, as discussed
above, has been completed, the unitis
ready to start. The Clear Language
Display is shown in Figure 26 and Clear
Language Display Sequence of Operation
is shown in Figure 36. Complete each
step, in sequence, as lollows:

1 ) Press the Stop key on the Clear
Language Display.

[ ] As necessary, adjust the setpoint
values in the Clear Language Dnsplay
menus, as describe in “Clear
Language Display Key Pad Overview”.

[ 1 Close the fused-disconnect switch for
the chilled water pump. Energize the
pump to start chilled water crrculation.

[ ] Check tha service valves on the
discharge line, suchon line, ol ing
and quid hne for each circuit These
valves must be open (backseated)
before starting the comprassors.

Caution: To prevent compressor
damage, do not operate the unit
until all refrigerant and oil line
service valves are opened.

[ | Energize the compressor sump
heaters, if not already energized
Also close the unit-mounted
disconnect, it used.

Caution: The compressor sump
heaters must be energized for a
minimum of 24 hours prior to
unit operation, to prevent
compressor damage caused

by liquid refrigerant in the
compressor at start-up.

[ ] Verify that the evaporator heat tape
is energized.

[ 1 Venty that the chilled water purnp
runs for one minute after the chiller 15
commanded to stop (for normal chilled

water systems). See Interlock Wiring.

[ } Press the Auto key. If the chilter
controt calls for cooling and all safety
intarlocks are closed, the unit will
start. The compressor(s) will load
and unload in response to the
temperature of the leaving chilled
water temperature.
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If optional low-ambient lockout is used,
outside aw temperature must be above
the mimimum starting ambients, as shown
in Table 1, for continued unit operation. Also
refar to the wiring diagrams in Figure 11,

Once the system has been operating for
approximatety 30 minutes and has become
stabilized, complete the start-up
procedures, as follows:

[ ] Check the evaporator refrigerant
pressure and the condenser
refrigerant pressure under Refngerant
Report on the Clear Language Display.
The pressures arae referenced to sea
lgvel (14 6360 psia).

[ ] Check the liquid Iine sight glasses.
The retrigerant flow past the sight
gtasses should be clear. Bubbles
in the refngerant indicate either low
refrigerant charge or excessive
pressure drop in the iquid line.

A restriction in the ine can sometmes
be identihed by a noticeable temper-
ature differential between the two sides
of the restnction. Frost may often form
on the line at this paint. Proper refng-
erant charges are shown in Table 1.

Caution: A clear sight glass
atone does not mean that the
system is properly charged.
Also check system superheat,
subcooling, and unit operating
pressures.

RTAA-IOM-4A
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[ 1 Measure the system superheat
Refer 10 "System Superheat”, below.

[ ] Measure the system subcooling.
Refer 10 “System Subcooiing®, below.

[ ] A shortage of refngerant is indicated
if operating pressures are low and
subcooling 1s also low. If the
operating pressures, sight glass,
superheat and subcooling readings
indicate a refrigerant shortage, gas-
charge refnigerant into each circuit,
as required. With the unit running,
add refrigerant vapor by connecting
the charging line 1o the suction
service vatve and charging through
the backseat port until operating
condiions become normal.

Caution: If both suction and
discharge pressures are low but
subcooling is normal, a problem
other than refrigerant shortage
exists. Do not add refrigerant, as
this may result in overcharging
the circuit.

Caution: Use only refrigerants

specified on the unit nameplate,
to prevent compressor damage
and insure full system capacity.

115

[ ] W operating conditions indicate a
refrigerant overcharge, remove
refnigerant at the hquid ine sérvice
valve. Allow refrigerant to escape
slowly, to minimize oil loss. Do not
discharge refrigerant into the
atmasphere.

WARNING: Do not allow refrig-
erant to directly contact skin or
injury from frostbite may resulit.

System Superheat

Normal suction superheat for each circuit
15 approximately 4 F at full operating load
Superheat temperature can be expected
to beé moving around the 4 F setpoint when
the chiller is pulling down, the compressor
siide valve i1s being modulated, or the fans
are staging on either the same or opposite
circuits  Superheat can be expected to
setile out at approximately 4 F when the
above items stabilize

System Subcooling

Normal subcooling for each circuit ranges
from 11 F to 20 F, depending on the uni
If subcooling for either circuit does not
approximate these figures, check the
superheat for the circuit and adjust, if
required. If superheat is normal but
subcooling is not, contact a quahfied
service technician.

RTAA-IOM-4A
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Unit Shutdown
Procedures

Temporary Shutdown
and Restart

To shut the unit down for a short time,
use the following procedure:

1. Press the Stop key on the Clear
Language Display. The compressors will
continue to operate and, after unloading
for 20 seconds, will slop when the
compressor contactors de-energize.

The condenser fans will be de-energized
at this time.

2. The unit chsconnect switch and unit-
mounted disconnect (if installed) should
remain closed to keep the compressor
sump heaters energized.

3. Maintain power 10 keep the evaporator
heat tape energized

4. Stop the chilled water circulation by
turning off the chilled water pump

To restart the unit atter a temporary
shutdown, restart the chilled water pump
and press the AUTO key. The unit will
start normally, provided the following
conditions exist:

1. The UCM must recewve a call for
cooling and the differential to-start must
be above the setpoint.

2. All systam operating interlocks and
safety circuits must be satisfied

Extended Shutdown
Procedure

The following procedure 1s to be followed
if the system Is to be taken out of service
for an extended period of time, eg.,
seasonal shutdown.

1. Test the unit for refngerant leakage
and repair as necessary.

2. Open the electrical disconnect
switches for the chilled water pump.
Lock the swilch in the “OPEN" position.

Caution: Lock the chilled water
pump disconnect open to
prevent pump damage.

17

3. Close all chilled water supply valves.
Orain the chilled water from the evaporator.
If the unit will be exposed to freezing
ambent conditions, flush the evaporator
with an antifreeze solution or energize the
evaporator heat tape.

Caution: To prevent damage to
the evaporator by freezing, flush
the evaporator with an antifreeze
solution or energize the
evaporator heat tape.

4. Open the unit main electrical
disconnect and unit-mounted disconnect
{if installed) and lock on the “OPEN"
position. It optional control powaer trans-
former is not installed, open and lock the
115 V disconnecl

Caution: Lock the disconnects
on the “OPEN” position to
prevent accidental start-up and
damage to the system when it
has been setup for extended
shutdown.

5. At least every three months (quarterly),

check the pressure in the unit to venty
that the refrigarant charge 1s intact

RTAA-IOM-4A
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System Restart After
Extended Shutdown

Follow the procedures below to restart the
unit atter extended shutdown:

1. Venfy that the liquid ine service
valves, oll line, compressor discharge
service valves and suction service valves
(it installed) are open (backseated).

Caution: To prevent damage to
the compressor, be sure that all
refrigerant valves are open hefore
starting the unit.

2. Close the main disconnect and unit-
mounted disconnect (if installed) to
energize the compressor sump heaters,
If the optional control transtormer is not
installed, it will be necessary to close the
disconnect for 115 VAC power to 1TB3-1
and 1TB3-2.

Caution: The compressor sump
heaters must be energized for a
minimum of 24 hours prior to
unit operation, to prevent
compressor damage caused

by liquid refrigerant in the
compressor at start-up.

3. Mantain power to the evaporator heat
tape connections.

4. Check the ol separalor ol level,
See "Qul Separator Level Check”.
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8. Ful the evaporator chulled water circuit.
Refer to Table 1 for evaporator hquid
capactties. Vent the system while t1s
being filled. Open the vent on the top of
the evaporator during liling and close
when tilling 1s completed

Caution: Do not used untreated
or improperly treated water.
Equipment damage may occur.

6. Close the fused-disconnect switch that
provides power to the chilled water pump.

7. Stan the chilled water pump and,
while chilled water 1s circulating, inspect
ali piping for leakage Make any
necessary repairs before starting the unit

8. While the chilled water is circulating,
adjust the chilied water flow and check
the chilled water pressure drop through
the evaporator Refer to “Water System
Flow Rates™ and "Water System Pressure
Drop™

9. Adjust the flow swilch on the
evaporator piping (if instailedj for proper
operation.

10. Stop the chiled water pump. The
unit is now ready for start-up as described
in *Stant-Up Procedures”.



General

Perform all maintenance procedures and
inspechions at the recommended intervals
Trus will prolong the Iite ol the equipment
and minimize the possibility of costly
fallures

Use an “Operator's Log", such as that
shown in Figure 37, to record an
oparaung history for the unt The log
serves as a valuable diagnostic too! for
service personnel. By cbserving trends in
aperatng condions, an oparalor can
anticipate and prevent problem situations
before they occur.

If the unit does not operate properly
dunng mainlenance inspections, refer to
“Diagnostics and Troubleshooting”.

Weekly Maintenance

Atter the unit has been operaling for
approximately 30 minutes and the system
has stabilized, check the operating
conditions and complete the procedures
below:

| 1 Chetk the evaporator refrigerant
pressure and the condenser
refrigerant pressure In the Refrigerant
Report Menu on the Clear Language
Display. The pressures are referenced
to sea level (14.6960 psia).

[ | Checkthe iquid line sight glasses.
The refngerant flow past the sight
glasses should be clear. Bubbles in
the refrigerant indicate either low
refrigerant charge or excessive
pressure drop in the liquid ine. A
restriction in the line can sometimes
be identified by a noticeable temp-
erature differential between the two
sides of the restniction. Frost may
often form on the Iing at this point.
Proper refrigerant charges are shown
on Table 1.

Caution: A clear sight glass
alone does not mean that the
system properly charged.

Also check system superheat,
subcooling, and unit operating
pressures,

[ ] It operating pressures and sight
glass conditrons seem to indicate
ratngerant shortage, measure the
sysiem superheat and system
subcooling. Refer o "System
Superheat” and “System Subcgolng’

Periodic
Maintenance

[ ] 'f operating conditions indicate a
refrigerant overcharge, remove
refnigerant at the liquid line service
valve. Allow refrigerant 1o escape
slowly, to minimize oil loss. Do not
discharge refrigerant into the
atmosphere

WARNING: Do not allow refrig-
erant to directly contact skin or
injury from frostbite may result.

[ ] Inspect the entire system for unusual
conditions and inspect the condenser
coils for dirt and debns If the coils
are dirty, refer to "Coil Cleaning™.

Monthly Maintenance

[ ] Perform all weekly maintenance
procedures

[ 1 Measure and record the system
superheat. Refer to “Systermn
Superheat”.

[ ] Measure and record the system
subcooling. Refer to "System
Subcoohing”,

[ ] Manually rotate condenser fans to

nsure proper clearance on the fan
openings.

WARNING: Position all electrical
disconnects in the “OPEN™
position and lock them, to
prevent injury or death due to
electrical shock.

Annual Maintenance

| 1 Pertorm all week'y and monthly
rmaintenance procedures.

[ 1 Check the on level and refrrgerant
charge. Refer to "Maintenance
Procedures”. Routine changing of ail
is not required. See On Separator
Level Check in the Maintenance
section of this manual.
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[ ] Have a qualhed laboratory perform a
compressar oil analyss to determine
system moisture content and acid
level This analysis is a valuable
diagnostic tool.

[ ] Contacta qualified service
organrzation to leak test the chiller, 10
check operating and safety controls,
and 1o inspect electrical components
for deficiencies.

[ 1 Inspect all piping compenents {or
leakage and damage. Clean out any
mline straners

[ } Clean and repaint any areas that
show signs of corrosion.

[ | Clean the condenser colls Refer to
“Coi Cleaning™.

WARNING: Position all electrical
disconnects in the “OPEN"
position and lock them, to
prevent injury or death due to
electrical shock.

[ ] Clean the condenser fans Check the
fan assemblies for proper clearance in
the fan openings and for motor shah
misalignment, abnormal end-play,
vibration and noise.

WARNING: Position all electrical
disconnects in the “OPEN"
position and lock them, to
prevent injury or death due to
electrical shock.
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Figure 37
Operator's Log

RTAA 70 TO 125 TON DESIGN SEQUENCE “AQ™ AND LATER AIR COOLED SERIES R TEST LOG

Job Nare
Job Locathon

tlevst10n Above
Sea Level Ft.

Unit Model No.
Umt Serial No. MNateolate Volt

5.0. No.
Shp Date

Corp Model No.
A Serial No,

hameplate RLA

Overload  ON

Tz 3 _4 %
Jipswiten  OFF _f_ j_‘ ]

Comp Model Mo.
B Serial No.

Nameplate REA

UVEF]OGU ON 1 7 3 4 3
Dopswitcn  OFf

Evap M,C Jdesign FSID

Actual 2SiD

Fan Motor RIA

Pressure Crop Design GM

Actual M

Heatl Tape Vo:t

Circuit
Compressor

2

2 1 2

B

B A f

Uit

¥oliage

Compressor

Amp

mMu»IT| MarIT
>

Unit QOperatirg Code

Last Brvagnostic

Fvan H0 knt F

tvap HC Lvog F

Outdoor Avr Tomp.

Compressor Mode

Compressor Suction F

Saturatix! tvap F

rvap. Ref. Press. PSIG

Saturated Cond f

Lond. Ref. Press. PSIG

Compressor & RLA

% Line Volts

Compressor Starts

Compressor Hours

Cormerts

J Sv¢ Tech

I Date
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(Continued on reverse side)
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Figure 37
Operator's Log

{Continued from previous page)

Value

Setpoint Source

Front ~anel Chilled Wir Setipt

Txteenal £h 11ed Wir Seipoint (¢/2)

Caes 3+ D2 1a “emyp Seijoint

Drfferect al To Siert Satpeint

Chillga Water Pump (Gn/Auto}

Chtlled Water Pump 0T Delay

Frent Tasel Current L mit Setpt

Externar Curcent Litat Setpl i¢/e!

ow Actient leckout (d/E)

Low Arbrient Lockoui Setpoint

Chilled Water Resel Type

“Type] Tyoe. Resel Wit o

TTppe] Iype. Stary Reser Seiot

[Type] Type. Pax Resst Setot

ice Mechine Control (o/t}

Panel lce Termination Seiot

Unde-rOver Vo'lage “retection (d/E)

Wetl oine veltage

Restart lnhimi: iimc

Balancec CPRSR Starts & Hours (d/7)

Displey Units

Programachle Relay Si.)

External Crrgu:t Leckour (d/E)

Keypad/C sp'ay Lock Feature {cC/h)

iCy accress

Lvg WLr Tomp Cutout Setpoint

Low RfgL "emp Cuiout Setpt

ow Wlr Tewp FXV Goin Comp

Condpnser Li=% Seinoint

Prase Unbzlasce Protection (/i)

Phase Heversal Protection (d/L)
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Maintenance

General

This seclion describes specific
maintenance procedures which must

be performed as a part ol the normal
maintenance program for this unit Be
certain that electrical power 10 the unitis
disconnected before performing these
procedures.

WARNING: Position all
electrical disconnects in the
“OPEN" position and lock them,
to prevent injury or death due to
electrical shock.

Coil Cleaning

Clean the condenser coils at least once
each year, or more frequently if the units
located in a “dirty” environment  This will
maintain proper unit operating ethciencies.
Follow the detergent manufacturer's
nstructions as closely as possible to avoid
damage to the colls.

To clean the coils, use a soft brushand a
sprayer, either the garden, pump-up type
or a hugh-pressure type. A high-quality
detergent, such as “Trane Coil Cleaner,
CHM-0002" 1s recommended for both
standard and “Blua-Fin" coils.

Note: I the detergent mixture is strongly
alkaline {pH value greater than 8.5), an
inhibitor must be added

Figure 38
Chemical Cleaning Configuration

-

grr:m’:*'—*

Chemically Cleaning
The Evaporator

The chilled water system 1s a closed-loop
and therefore should not accumulate scale
or sludge. |f the chiller becomes fouled,
first attempt 10 dislodge the material by
backflushing the system. If unsuccessiul
after several attempts, chemically ctean
the evaporator.

Caution: Do not use an acid type
cleaning agent that will damage
steel, galvanized steel,
polypropylene, or internal
copper components.

With this information, water treatment
firms will be able to recommend a suitable
chemical for use in this system.

A typical configuration for chemical
clearing 1s shown in Figure 38. The
suppher of the cleaning chemicals must
provide or approve:

All of the matenals used in this
configuration

The amount of chemicals used

The length of time the chemicals
are used

Any safety precautions and
handling instructions

from Evapcrater
wazer Juiled

To Evaporator

g

Zvcmzﬂrm;ﬁ’[ )

Skutaf”
valves

Circulgtin

Water Inlet

Cleaning

. / Salution
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Water Treatment

The use of untreated or improperly treated
water in the urut may result in the formation
of scale, algae, or slime. It may also cause
erosion or corrosion, It 1s recommended
that a qualihied water treatment specialist
provide recommendations for proper
water treatment. The Trane Company
assumes no responsibibty for equipment
faure caused by the use of untreated or
improperly treated water.

Figure 39
System Qil Level Specifications

Insure that the apex of the ling aebove the sighiglass =
is as hign as possible, o e imirate Thquid traps which

¢an give erronegus rec¢uings.

Compresso \

Oil Separator
Level Check

Foliow the steps listed below and refer to
the notes listed in Figure 39.

1. Turn off the unit.

2. Afttach the hoses and sight glass to the
ol separator charging Schrader valve and
the compressor discharge setvice valve,
as shown in Figure 39. Remove non-
condensibles.

TN

Backseat
Port. on
Drscharge

JL

/A
/.

/A

3. After the unit has been off for 10
minutes, move the sight glass up and
down until the level can be seen.

4. After the level has been determined,

remove the sight glass and hoses.

/Oil Separator

20" Maximum
0i1 (evel

e e +

10~
Nominal
0il
Level

Y

Refrigerant Liquid
Line Sightglass

(purchased ltocally)

RTAA-IOM-4A

Kvalve

o

Miniman 011 Leve!

1/4" Refrigeraticn Hose
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Qil Filter Change

Note: Routine changing of the o1l or the
oil fiher 1s not recommended. The oil filter
is oversized for this application and shoutd
not require replacement.

The oil and filter should be replaced
only if analysis reveals that the oil is
contaminated. Oil type and system
capaciies are shown in Table 1

Pressure drops across the ol filter is
shown in Figure 41 Qil filter pressure
drop 1s the difference between the
pressure at the oil filter cover plate
Schrader valve and the pressure at the
compressor oil supply Schrader valve, on
top of the compressor.

To change the ol hiter in the unit, refer 10
Figure 40 and follow the steps Iisted
below.

1. Shut off the compressor and
disconnect all electrnical service to the
compressor.

2. Connect manifold gauge sets to

the backseat ports of the suction and
discharge service valves and the Schrader
valve on the oil filter cover plate.

Figure 40
Qil Filter Change

Sacthon
Service —— —pm
Valve

Aeroguap Va've Couplirg Cil
or Angre Valve

3. Frontseat the suclion and discharge
service valves, Separate the Aeroquip
vatve coupling al the ol supply to the
compressor ar, on later chillers, frontseat
the oil supply line angle valve

4. Recover refrigerant from the three
connections in Step 2.

Note: The Schrader valve may have a
high quantity of oil.

WARNING: Insure that pressure
is relieved from oil filter before
proceeding to step 5.

5. Remove the seven bolts on the ol filter
cover A pan may be necessary to catch
any oil that is released after the cover 1s
loosened.

Note: Observe the placement of copper
gasket under one bolt head.

6. Remave the cover and ol filter
element.

7. Install the new filter element,

8. Coat the new cover gasket with
refrigerant cil.

Fitter
cover
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9. Install the cover plate and cover plate
gaskel,

10. Install a new copper gasket under
the bolt head that had one at ime of
removal. Replace all other bolts and
hghien 10 150 ft. lbs

11. Energize the three solenoid valves
on the compressor by jumpering the
proper terminals at the UCM

12. Evacuate to 400 microns from the
three ports in Step 2.

13. De-energize the three solencid
valves In Step 11.

14. Reconnect the Aeroquip coupiing that
was separated 0 Step 3 or, on later chilters,
backseat the ail supply ine angle valve.

Caution: The Aeroquip valve must
be completely tightened to open
the valve. If the valve is not
completely tightened, the valve
may remain closed, causing
catastrophic damage to the
COmMpressor.

Note: nsure that this step is performed
hefore Step 15, as this will insure that the
ol filter housing is full of ol betore the
compressor is started.

15. Backseat the suction and discharge
service valves

16. Remove the manifold gauge sets.

. Compreswor 571 Supply
_ /Sch"adc" Valve (Cowrstrear

¢f Gi1 Filter Flemert)

Discarge Servace
YValve

_,&' Cenper gasketl uncer
. this boll beac

0 tilter Cover Plate
Schrader Valve
(Ups rear of -

Siter Flemeni?
RTAA-IOM-4A



Figure 41
Oil Pressure Drop

35 & 40 Ton Compressor Oi Fllter Replacement Chart
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It the refngerant charge needs to be
adjusted, be certain to monitor the
subcookng and superhaat measurements,
The subcooling needs tc be between 10 F
and 20 F when the unitis running fully
loaded. The ambient temperature 1s
between 75 F and 100 F and the leaving
water temperature 1S between 40 F and
55 F. Refer o Figures 1, 2 and 21,

Caution: The evaporator water
fiow must be established and
maintained while adjusting the
charge. Refrigerant pressures
below 65 psig can cause freezing
and ruptuting of the evaporator
tubes.

Low Side Repairs

if the refngerant charge needs to be
isolated in the high side of the unit,
perform the following procedures:

1. Press the STOP key and send the unit
through a stopping mode.

2. Place a manifold gauge set on the
backseat port of the iquid line service
valve before actually closing the valve.

3. Close the hquid line service valve

4. While the unit1s 1n the STOP mode,
enable Service Pumpdown for the specific
compressor Service Pumpdown is found
under the Service Tesls menu.

Note: Service Pumpdown can only be
enabled for one compressor at a time.
Only one pumpdown per comprassor can
be performed, until the unit has been
reset. 1f these requirements are not met
and Service Pumpdown is enabled, the
screen will display "PROHIBITED" for one
second and then return to disable.

With Service Pumpdown enabled, the
Restart Inhibit wili be ignored, the EXV
will be prepositioned and the selected
compressor will start and run for one
minute.

5. Once the compressor stops, close the
discharge service valve on the
COMPTessor.

Refrigerant Charging

and Recovery

6. The remaining refrigerant needs to be
recovered from the suction service valtve
and the liquid line Schrader valve. Anach
the inlet of a recovery system to the
backseat port on the suction service valve
and the Schrader valve between the hquid
line service valve and the fittar drer,
Attach the outlet of the recovery system to
the manifold gauge set that 1s already
attached to the access port on the hquid
ine service valve The condenser will be
used as the storage vessel

7. Complete all necessary repairs.

8. Evacuaie oul of the backseat port on
the suction service valve and from the
Schrader vatve between the liquid ine
service valve and the filter driar.

9. Break the vacuum by adding
reingerant 1o the service port on the
suction valve.

10. Open all valves, start the unit and
venfy the refnigerant charge by measuring
the subcooling.

High Side Repair

If the refrigerant needs to be 1solated in
the low side of the unit, perform the
following procedures:

1. Press the STOP kay and send the unit
through a stopping mode.

2. Close the discharge service valva.

3. Before closing the liquid ine service
valve, attach a manifold gauge set to the
liquid line valve backseat port

4. Close the hquid line service valve.

§. Attach the inlet of a iquid transfer
pump 10 the manifold gauge set and the
outlet to the 1/4” angle valve, located
baetweaen the EXV and the evaporator.
This wilf transfer the liquid refrigerant.

6. Remove the liquid transter pump
Attach the inlet of a recovery system to
the manifold gauge set and the outlet 1o
the 1/4" angle valve, located between the
EXV and the evaporator. Remove all of
the vapor from the high side of the
system.
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7. Complete all necessary repairs.

8. Evacuate the high side through the
access port on the iquid hne service
valve that has the manifold gauge set
attached to it.

9. Open all ol the valves and run the unit
Verify the refrigerant charge by measuring
the subcoohng and monitor the sightglass

Adding Refrigerant

If the entire charge has been removed,
perform the following procedures to
recharge the unit:

1. Open all service valves

2. Establish water flow through the evap-
orator. Connect a hose from the refngerant
bottle 10 the backseat port on the hquid
line shutoff valve Midseat the valve.

Caution: The evaporator water
flow needs to be established and
maintained while adjusting the
charge to avoid freezing and
rupturing the tubes. Refrigerant
pressure below 65 psig can atso
cause freezing and rupturing of
the evaporator tubes.

3. It may not be possible to put the entire
amount of the refrigerant charge required
using Step 2. If so, start the unit and add
liquid refnigerant through the 1/4" iguid
ine angle valve batween the EXV and the
evaporator.

4. Once the unit has been charged with
refrigerant, start the unit Measure the
subcooling and monitor the sightglass to
verify that the refngerant charge Is
correct.

RTAA-IOM-4A
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Unit Wiring

General

Typical field connection diagrams,
electrical schematics and connection
diagrams for 70-125 Ton RTAA units of
“AQ" design sequence are shown on the
following pages.

Note: The typical wiring diagrams in this
manual are representative of “AQ” design
sequence units and are provided only for
general relerence These diagrams may
not reflect the actual wiring of your
unit. For specific electrical connection
and schemaltic information, always refer to
the wiring diagrams which were shipped

with your unit

Unit Electrical Data

To determine the specific electrical
charactenstics of a particular chiller,
always refer to the nameplates mounted
on the unit. See Figures 3 and 4,
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(Continued on
next Page)

Schematic Wiring

Figure 43
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{Continued from 2307-3327-B
previous page)
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Schematic Wiring

Figure 44
(Continued)
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Figure 45
Schematic Wiring
{Continued)
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Figure 46 (Continued on
Schematic Wiring next page)
{Continued)
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Figure 49
Connection Wiring, Wye-Delta
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Figure 51
Component Locations
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Parts Department

Call tofi-free 7am-5pm CST [800] 783-7835 or call [414] 354-0970 or fax [414] 354-7636
The ACS Customer Service Group Is ready to provide the QOEM parts to keecp your Sterling, Inc. systems up and
running. Slerlco replacement parts ensure operation at design specifications. Please have the model and serial
number of your equipment when you call.

Service Department

Call toll-free Bam—5pm CST [800] 657-4679 or call [414] 354-0970

Emergencies after 5pm CST, call [847] 439-5655

Sterling/Sterlco products are supported by the ACS Customer Service Group's qualified service department.  Service
contracts are available tor most Sterling/Sterlco products.

Sales Department

Call [414] 354-0970 Monday-Friday, 7am-6pm CST or {ax (414) 354-6421
Sterling/Sterco products are sold by a worldwide network of independent sales representatives. Contact our Sales
Department for the name of the sales representative nearest you.

Sterling/Sterlco
- 5200 West Clinton Avenue
Sterh“gl Inc- Milwaukee, WI 53224-9518
[414) 354-0970  Fax (414] 354-6421
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Sterling, Inc. warrants all equipment manufactured by it to be free from defects in workmanship
and material when used under recommended conditions. The Company’s obligation is limited to
repair or replace (FOB the factory) any pars for a period of 12 months from initial start-up or 18
menths from the date of start-up, whichever is less, which in the Company’s opinion, are defective.

This parts warranty does not cover any labor chaiges for reptacement of parts, adjustment repairs,
or any other work. This warranty does not apply to any equipment which, in the Company's opinion,
has been subjected to misuse, neglgence, or operation in excess of recommended limits, including
freezing or which has been repaired or altered without the Company's express authorization. If the
serial number has been defaced or removed from the component, the warranty on that component
is void. Defective parts become the propeny of the warrantor and are to be returned.

The Company is not liable for any incidental, consequential, or special damages or expenses. The
Company's obligation for parts not furnished as components of its manulactured equipment is
limited to the warranty of the manufacturers of said parts.

Any sales, use, excise, or other tax incident to the replacement of pans under this warranty is the
responsibility of the purchaser.

The company neither assumes nor authorizes any other persons 0 assume for it any liability in
connection with the sale of its equipment not expressed in this warranty.

Many types of Sterling, Inc. equipment carry an additional one-year service policy. Consult your
Sterling/Sterico sales representative for specific details.

Sterling, Inc.

PO Box 245018 « 5200 West Clinton Avenue » Milwaukee, W| 53224-9518
Phone (414) 354-0970 « Fax (414) 354-6421
http://www_sterlco.com




Sterling, Inc.

sutihren Deenpt ) o N2 Bieelss Insisinios

PO Box 245018

5200 West Clinton Avenue ¢ Milwaukee, W| 53224-9518
(414) 354-0970 « Fax (414) 354-6421

Scrap Process Heating/ Automated
Recovery Systems Cooling Parts Removal



