Genemco 60 Ton RAUC November 07, 2007

Unit Dimensions - Air-Cooled Condensing Units (Commercial)
ltem: A1l Qty: 1

ELECTRICAL DATA

GENERAL
TONS 20 [70.4 kw]
UNIT OPERATING VOLTAGE RANGE 416 MINIMUM CIRCUIT AMPACITY (3) 44
UNIT PRIMARY VOLTAGE 460 MAXIMUM OVERCURRENT PROTECTION DEVICE (2) 60 [211.2 kW]
UNIT SECONDARY VOLTAGE 508 RECOMMENDED DUAL ELEMENT FUSE (4) 50 [176.0 kW)
UNIT HERTZ 60 [211.2 kW]
UNIT PHASE 3
COMPRESSOR CIRCUIT # 1 CIRCUIT # 2
Compressor # 1A Compressor # 1B Compressor # 2A Compressor # 2B
TONS (EA) 10 [7.46 kW] 10 [7.46 kW] N/A N/A
COMPRESSOR RATED LOAD AMPS (EA)  18.1 18.1 N/A N/A
LOCKED ROTOR AMPS (EA) 117.0 117.0 N/A N/A
OUTDOOR MOTOR
NUMBER 2
HORSEPOWER 1.0 [0.90 kW]
MOTOR SPEED (RPM) 1140
OUTDOOR MOTOR FULL LOAD AMPS 1.8
OUTDOOR MOTOR LOCKED ROTOR AMPS 9.0

Notes:

1. ELECTRICAL DATA IS FOR EACH INDIVIDUAL MOTOR.

2. MAXIMUM OVERCURRENT PROTECTION PERMITTED BY NEC 440-22 IS 225 PERCENT OF LARGEST COMPRESSOR MOTOR RLA PLUS THE REMAINING
MOTOR RLA AND FLA VALUES.

3. MINIMUM CIRCUIT AMPACITY IS 125 PERCENT OF THE LARGEST COMPRESSOR MOTOR RLA PLUS THE REMAINING MOTOR RLA AND FLA VALUES.

4. RECOMMENDED DUAL ELEMENT FUSE SIZE IS 150 PERCENT OF THE LARGEST COMPRESSOR MOTOR RLA PLUS THE REMAINING MOTOR RLA AND
FLA VALUES.

5. LOCAL CODES MAY TAKE PRECEDENCE.
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Genemco 60 Ton RAUC November 07, 2007

Unit Dimensions - Air-Cooled Condensing Units (Commercial)
ltem: A1l Qty: 1
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Genemco 60 Ton RAUC

November 07, 2007

Weight, Clearance & Rigging Diagram - Air-Cooled Condensing Units (Commercial)

ltem: A1l Qty: 1
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Line

48"

84"

Center

Front
of of
Gravity Unit

72"
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Control Box

96"[2438 mm]
\N Spreader Bar

CENTER OF GRAVITY RIGGING
AND CLEARANCES
Shipping Operating Weight Distrib. Total Operating
Weight  lb at Unit Mounting Points Ib Weight Ib
1 2 3 4 5 6
N/A
1526.0 Ib 509.0 Ib 398.0 Ib 345.01b 270.0 b N/A 1522.0 b

WARNING!

To prevent injury or death and possible equipment damage, do not use chain (cables) or slings except as shown

and use cables strong enough to support unit weight. Test lift unit to ensure proper balance and rigging.

NOTES:
1. Operating weight includes refrigerant, oil and water.

2. Shipping weight includes refrigerant and oil charges.

3. If the unit is installed in a well, the depth of the well must not exceed the height of the unit. The top

of the unit must have unrestricted airflow.

FLD = Furnished by Trane / Installed by Others
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CUSTOMER WIRE SELECTION TABLE

POWER WIRE SELECTION TO DISCONNECT SWITCH (1S1)

FACTORY INSTALLED DISCONNECT SWITCH SIZE CONNECTOR WIRE RANGE
100 AMP (1) #14 -- 1/0

POWER WIRE SELECTION TO MAIN TERMINAL BLOCK (1TB1)

TERMINAL BLOCK SIZE CONNECTOR WIRE RANGE

“NO SYSTEMS CONTROLS"
PLATE (AREA 7)
MAIN CONTROL BOX
(AREA NO. 1)
CUSTOMER LINE
VOLTAGE CONNECTIONS
0 [} 0
1 2 3
1TB1OR 1S1]
L?l L?Z L?3
EQUIP | | |
GROUND
GROUNDS ﬁ
5U11
4 STEP CONTROLLER
STEP1 |~ SEENOTE 4
ﬁ [ —o] [ — \
STEP 2 =
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ISOLATION LIQUID UNLOADING LIQUID
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102 36 36—|-01y0- 104 | /_?7
77 77 - =

( ]; I 5K1

HOT GAS BYPASS
SOLENOID

5B1
6L5
7

72VA INRUSH/30VA SEALED EVAP FAN CONTROL CIRCUIT

240VA INRUSH/40VA SEALED

sK1OL

552 551 |

FAN 42 2 —oo
OFF s— sK1

SYSTEM | COOL #36 —O)—

CONTROL

SWITCH FAN 0 C 5K1 (AUX)

|1

4

SEENOTES opp

> 1T
EVAP FAN INTERLOCK]
250VA INRUSH/125VA SEALED
f

335 AMP (1) #6 -- 350 MCM
CONTROL WIRE SELECTION
WIRE GAUGE OHMS PER: ) MAX WIRE LENGTH
18 AWG 8 12000 .
16 AWG 5 6000"
14 AWG 3 12000
24000"
SHIELDED WIRE TABLE
WIRE GAUGE MAX WIRE LENGTH
16 AWG )
14 AWG 6000
12000"
HAZARDOUS VOLTAGE! VOLTAGE HASARDEUXI

DISCONNECT ALL ELECTRIC POWER
INCLUDING REMOTE DISCONNECTS
BEFORE SERVICING.

FAILURE TO DISCONNECT POWER

DECONNECTEZ TOUTES LES SOURCES
ELECTRIQUES INCLUANT LES
DISJONCTEURS SITUES A DISTANCE
AVANT D'EFFECTUER L'ENTRETIEN.
BEFORE SERVICING CAN CAUSE FAUTE DE DECONNECTER LA SOURCE
SEVERE PERSONAL INJURY OR ELECTRIQUE AVANT D'EFFECTUER
DEATH. L'ENTRETIEN PEUT ENTRAINER DES
BLESSURES CORPORELLES SEVERES
OU LA MORT.

CAUTION

USE COPPER CONDUCTORS ONLY!

IMPORTANT!

DO NOT ENERGIZE

UNIT UNTIL CHECK-OUT
AND START-UP PROCEDURE
HAS BEEN COMPLETED

UNIT TERMINALS ARE NOT
DESIGNED TO ACCEPT OTHER
TYPES OF CONDUCTORS.

FAILURE TO DO SO MAY CAUSE
DAMAGE TO THE EQUIPMENT.

= =

NOTES:

1. All wiring and componets shown dashed to be supplied and installed by customer in accordance with local and national electrical codes.

2. All wiring to be NEC Class 1 based on 60 degree C wire unless specified.

3. CAUTION - Do not run low voltage wire (30 volts maximum) in conduit or raceway with higher voltage wire.
4. Step controller min rating - NO contacts = 150 VA inrush/75 VA sealed; NC contacts = 80 VA inrush/40 VA sealed.

5. Suggested system control switch is Cutler Hammer 7562k5 2pdt toggle switch.
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Genemco 60 Ton RAUC

November 07, 2007

Field Wiring - Air-Cooled Condensing Units (Commercial)

ltem: A1l Qty: 1

Required Components for Refrigerant Circuits

=::(&

Liquid Indicator

Valve

B

)

/o,

11. Expansion Valve

8. Solenoid
Valve 7. Liquid Line

Filter Drier

6. Access Port

Trane Condensing Unit Al |tgms numpered
are field supplied.
Access Port —&
Access Port | g
1. Suction \3. Shutoff Valve
Shut-off Valve Line 2. Suction Line
(Unit Option) Filter
9
——0
L3 Access Port
Shut-off Check Pressure Relief 4. Liquid
Valve Valve Valve Line
Evaporator Coil 12. Evaporator Coil
Module ical
(typ )ﬂ 11 9. Moisture and 5. Shutoff

5. Shutoff
r Valve

~

SN
10. Frostat

Suction Line_
1. Interconnecting Tubing - 21/8" OD Horizontal
15/8"
2. Suction Line Filter - DHY00339 (or equivalent)
Cores - CORO00067 (or equivalent)

3. Shutoff Valve - Manual ball valves for 21/8" in tubing.
Liquid Line_
4. Interconnecting Tubing - 5/8" OD Horizontal
5/8"
5. Shutoff Valves - Two manual ball valves for 5/8" tubing.
6. Access Ports - See picture.
7. Liquid Line Filter Drier - (or equivalent)
DHY00110

Cores - (or equivalent)

8. Solenoid Valve - VAL07010  with COI01004 120V Coil

9. Moisture and Liquid Indicator - GLS00830 (or equivalent)

OD Vertical - Maximum 50 feet if condenser is above evaporator. (If risers are more than 50 feet, the application must be reviewed by Trane.)

OD Vertical - Refer to piping guide SIS - APGOL1 - EN for vertical & horizontal piping limitations.

FLD = Furnished by Trane / Installed by Others
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Genemco 60 Ton RAUC November 07, 2007

Field Wiring - Air-Cooled Condensing Units (Commercial)
ltem: A1l Qty: 1

Required Components for Refrigerant Circuits Continued

Evaporator

10. Frostat - See Application Guide - SS-APG001-EN for selection information.

11. Expansion Valve - See Application Guide - SS-APG001-EN for selection information.

Refrigerant Charge and Maximum Line Length

Total interconnecting line length (per circuit) 50 ft 100 ft 150 ft

Approximate total system refrigerant charge (per circuit) 49.0 b 56.0 Ib 64.0 Ib

If total interconnecting line length is more than 150 feet, the application must be reviewed by Trane.

Installation Guidelines

Suction Line Piping

1. Do not use suction line traps. 2. Do not use double risers. 3. Avoid putting suction
lines underground.

AAAALANARN AR

&

4. Route suction lines as short and direct as possible.
5. Slope suction line away from the condensing unit 1 inch for every 10 feet.
6. Insulate suction line.

7. The suction filter should be located as close to the compressors as possible.

FLD = Furnished by Trane / Installed by Others Trane Equipment Submittal Page 10 of 11



Genemco 60 Ton RAUC November 07, 2007

Field Wiring - Air-Cooled Condensing Units (Commercial)
ltem: A1l Qty: 1

Required Components for Refrigerant Circuits Continued

Liquid Line Piping

1. Avoid putting liquid lines underground.

2. Route liquid lines as short and direct as possible.

3. Slope liquid line away from the condensing unit 1 inch for every 10 feet.

4. Only insulate liquid lines that pass through heated areas.

5. Wire solenoid valve per field connection diagram for proper pumpdown operation.

6. The liquid line filter drier should be as close to the solenoid valve as possible.

Evaporator Piping

1. Install TXV directly to unit liquid connection.

2. Locate TXV bulb midway between 90? bends on top of suction tube as shown.

3. Secure bulb to tube with the two clamps provided by the manufacturer and insulate bulb.

4. Install the TXV equalizer line close to & downstream of the bulb, on top of the horizontal suction line.

5. Install frostat per kit instructions on the common suction line as close to the evaporator as possible.

See SS-APGO0O01-EN for DX evaporator piping details.
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Trane 3-D Scroll Compressor

Simple Design with 70% Fewer Parts
Fewer parts than an equal capacity
reciprocating compressor means
significant reliability and efficiency
benefits. The single orbiting scroll
eliminates the need for pistons,
connecting rods, wrist pins and valves.
Fewer parts lead to increased reliability.
Fewer moving parts, less rotating mass
and less internal friction means greater
efficiency than reciprocating
COMpressors.

TheTrane 3-D Scroll provides important
reliability and efficiency benefits. The 3-D
Scroll allows the orbiting scrolls to touch
in all three dimensions, forming a
completely enclosed compression
chamber which leads to increased
efficiency. In addition, the orbiting scrolls
only touch with enough force to create a
seal; there is no wear between the scroll
plates. The fixed and orbiting scrolls are
made of high strength cast iron which
results in less thermal distortion, less
leakage, and higher efficiencies. The
most outstanding feature of the 3-D
Scroll compressor is that slugging will
not cause failure. In a reciprocating
compressor, however, the liquid or dirt
can cause serious damage.

LowTorque Variation

The 3-D Scroll compressor has a very
smooth compression cycle; torque
variations are only 30 percent of that
produced by a reciprocating compressor.
This means that the scroll compressor
imposes very little stress on the motor
resulting in greater reliability. Low torque
variation reduces noise and vibration.

Suction Gas Cooled Motor
Compressor motor efficiency and
reliability is further optimized with the
latest scroll design. Cool suction gas
keeps the motor cooler for longer life
and better efficiency.

Proven Design ThroughTesting and
Research

With over twenty years of development
and testing, Trane 3-D Scroll
compressors have undergone more
than 400,000 hours of laboratory testing
and field operation. This work combined
with over 25 patents makesTrane the

Features and
Benefits

worldwide leader in air conditioning
scroll compressor technology.

\Voltage Powver Supply

20 through 120-ton units have four
voltage options in 200, 230, 460 and
575, resulting in improved stock
coverage.

Passive Manifolding

Trane offers a parallel manifolding
scheme that uses no moving
mechanical parts.This feature assures
continuous oil return, again providing
greater system reliability. And greater
reliability means optimal performance
over the life of the unit.

System Control Options

Trane offers four system control
options on 20 through 60-ton units and
three system control options on the 80
through 120-ton units, each using
solid- state electronics. These options
allow the unit to be ordered only with
the controls needed. In addition, they

come factory installed, saving field
installation costs.

Coil Frost Protection

Trane offers FROSTAT™ with the VAV
system control option on the 20
through 120-ton units. FROSTAT is the
industry’s most reliable method of coil
frost protection and assures that your
system will provide energy efficient
comfort at part load conditions.

Remote Evaporative Liquid Chiller
(EVP/STX) Control Option

This option allows chilled water to be
generated remotely from the
condensing section.

SS-PRCO05-EN



20Through 60-Ton Units

Standard Features

*Trane 3-D® Scroll compressors

« Factory-installed Discharge and Liquid
Line Service Valves

« Passive manifolding for 3-D Scroll
Ccompressors

« Standard ambient operating range
40°F to 115°F

« 14-gauge galvanized steel frame

* Louvered panels for coil protection

« Slate gray air-dry paint finish (exceeds
672 hour salt spray test in accordance
with ASTM B117)

Optional Features

» Non-fused disconnect

« Low ambient option

« Hot gas bypass to the evaporator inlet

« Suction service valve

* Pressure gauges

* Return air sensor

« Copper finned condenser coil

* Flow switch

« Unit spring isolators

» Neoprene-in-shear isolators

« UL/CSA approval (not available for 50
Hz)

« Packed Stock Plus program

 Extended Compressor Warranty

« Special coil coating for corrosion
resistance

« Four systems control options

SS-PRCO05-EN

Features and
Benefits

80Through 120-Ton Units

Standard Features

*Trane 3-D Scroll compressors

« Factory-installed discharge and liquid
line service valves

« Standard ambient operating range 40°F
to 115°F

* Independent refrigerant circuits

« 14-gauge galvanized steel frame

« Louvered panels for coil protection

« Slate gray air-dry paint finish (exceeds
672 hour salt spray test in accordance
with ASTM B117)

Optional Features

« Low ambient option

« Hot gas bypass to the evaporator inlet

* Suction service valve

* Pressure gauges

« Copper finned condenser coil

« Spring isolators

* Flow switch

* UL/CSA approval

« Packed Stock Plus Availability

 Extended Compressor Warranty

« Special coil coating for corrosion
resistance

*Three system control options

% TRANE

Packed Stock Plus

Trane 20 through 120-ton air-cooled
condensing units are available through
the most flexible packed stock program
in the industry. Trane knows that you
want your units on the job site, on time,
with the options you need.

Packed Stock Plus provides you with the
controls and options you need — options
like hot gas bypass, isolators and
refrigerant gauges. You no longer have to
settle for a basic unit requiring many field
installed options to meet your job
schedule. Now, you can get a customized
unit from the factory in record time.

TheTrane Packed Stock Plus program
provides more control over unit selection
and scheduling than ever before. Trane
wants to make it easy for you to do
business with them.



% TRANE

Certain application constraints should be
considered when sizing, selecting and
installing Trane air-cooled condensing
units. Unit reliability is dependent upon
these considerations. Where your
application varies from the guidelines
presented, it should be reviewed with the
localTrane sales engineer.

Unit Sizing

Unit capacities are listed in the
performance data section on pages 11 to
24. Intentionally oversizing a unit to
assure adequate capacity is not
recommended. Erratic system operation
and excessive compressor cycling are
often a direct result of an oversized
condensing unit. In addition, an
oversized unit is usually more expensive
to purchase, install and operate. If
oversizing is desired, consider using two
units.

Unit Placement

A base or foundation is not required if
the selected unit location is level and
strong enough to support the unit’s
operating weight (as listed on page 45).

Isolation and Sound Emission

The most effective form of isolation is to
locate the unit away from any sound
sensitive area. Structurally transmitted
sound can be reduced by using spring or
rubber isolators. The isolators are
effective in reducing the low frequency
sound generated by compressors and,
therefore, are recommended for sound
sensitive installations. An acoustical
engineer should always be consulted on
critical applications.

For maximum isolation effect, the
refrigeration lines and electrical conduit
should also be isolated. Use flexible
electrical conduit. State and local codes
on sound emissions should always be
considered. Since the environment in
which a sound source is located affects
sound pressure, unit placement must be
carefully evaluated.

Servicing

Adequate clearance for compressor
servicing should be provided.
Recommended minimum space
envelopes for servicing are located in the
dimensional data section of this catalog
and can serve as guidelines for providing
adequate clearance.The minimum space

Application
Considerations

envelopes also allow for control panel
door swing and rountine maintenance
requirements. Local code requirements
may take precedence.

Unit Location

Unobstructed flow of condenser air is
essential for maintaining condensing
unit capacity and operating efficiency.
When determining unit placement,
careful consideration must be given to
assure proper air flow across the
condenser heat transfer surface. Failure
to heed these considerations will result
in warm air recirculatioin and coil air
flow starvation.

Warm air recirculation occurs when
discharge air from the condenser fans is
recycled back at the condenser coil inlet.
Coil starvation occurs when free air flow
to the condenser is restricted.

Both warm air recirculation and coil
starvation cause reductions in unit
efficiency and capacity. In addition, in
more severe cases, nuisance unit
shutdowns will result from exessive
head pressures. Accurate estimates of
the degree of efficiency and capacity
reduction are not possible due to the
unpredictable effect of varying winds.

When hot gas bypass is used, reduced
head pressure increases the minimum
ambient condition for proper operation.
In addition, wind tends to further reduce
head pressure. Therefore, it is advisable
to protect the air-cooled condensing unit
from continuous direct winds exceeding
10 miles per hour.

Debris, trash, supplies, etc., should not
be allowed to accumulate in the vicinity
of the air-cooled condensing unit. Supply
air movement may draw debris between
coil fins and cause coil starvation.
Special consideration should be given to
units operating in low ambient
temperatures. Condenser coils and fan
discharge must be kept free of snow and
other obstructions to permit adequate air
flow for satisfactory unit operation.

Effect of Altitude on Capacity
Condensing unit capacities given in the
performance data tables on pages 11 to
24 are at sea level. At elevations
substantially above sea level, the
decreased air density will decrease
condenser capacity and, therefore, unit

capacity and efficiency.The adjustment
factors inTable PAF1 can be applied
directly to the catalog performance data
to determine the unit’s adjusted
performance.

Ambient Considerations

Start-up and operation at lower
ambients requires sufficient head
pressure be maintained for proper
expansion valve operation. At higher
ambients, excessive head pressure may
result. Standard operating conditions are
40°F to 115°F With a low ambient
damper, operation down to 0°F is
possible. Minimum ambient
temperatures are based on still
conditions (winds not exceeding five
mph). Greater wind velocities will result
in increased minimum operating
ambients. Units with hot gas bypass
have a minimum operating ambient
temperature of 10°F For proper
operation outside these
recommendations, contact the local
Trane sales office.

Coil Frost Protection

FROSTAT™ is standard on condensing
units when the VAV option is ordered.
FROSTAT consists of a ship-with
thermostat for field installation on the
suction line. A timer is also factory-
installed to avoid short cycling. FROSTAT
cycles the compressor off when the
suction line is below 30°F Refer to
S/S-EB-43 for more detail.

When hot gas valves must be used on 20
to 120-ton units, they can be ordered as
a miscellaneous option. 20 to 30-ton
units require one valve; 40 to 60-ton
units also require one valve except when
no system control option is selected; this
option requires two valves. 80 to 120-ton
units require one valve when Supply Air
VAV control is selected. Two valves are
required on all other 80 to 120-ton
control options.

Refrigerant Piping

Special consideration must always be
given to oil return. Minimum suction gas
velocities must always be maintained for
proper oil return. Utilize appropriate
piping tools for line sizing such as the
CDS Refrigerant Piping Program. For
special applications, call Clarksville
Product Support.

SS-PRCO05-EN



RAUC/AIR HANDLER

Selection Procedure

Net capacity curves for the RAUC
condensing units are given on pages 14
through 23.These graphs can be used to
cross plot an evaporator (EVP/STX)
performance curve. The resultant point
of intersection will be the system design
balance point. The design operating
suction temperature and capacity can
then be read directly from the graph.
(Note: It is usually necessary to account
for suction and liquid line losses in the
performance accordingly. The actual
losses are determined by the
interconnecting piping.)

To plot the evaporator performance
curve it is only necessary to obtain gross
evaporator capacities for the given
entering air conditions and c¢fm at two
different saturated suction temperatures.
TheTrane Refrigeration Coil Computer
Selection Program can be used to
conveniently provide the necessary
evaporator capacity values at the
selected suction temperatures.

RAUC/EVP(STX) Selection
Procedure

Preselected RAUC/EVP(STX) capacities
are provided on pages 12 and 13.To
select for other RAUC/EVP(STX)
combinations or conditions, four
quantities must be known. They are:

a.
Entering (EWT) or leaving (LWT) water
temperature.

b.
Net cooling load (T).

c.
Water temperature drop (dt).

d.

Waterflow rate in gallons per minute
(gpm). Knowing any two of the last three
variables (T, dt, and gpm) will determine
the third since

T =(Gpm x dt)/24.

SS-PRCO05-EN

Selection
Procedure

% TRANE

Standard Selection Procedure

1
Determine: EWT, T, dt, gpm.

2.
Select an evaporator (EBP) and split
condensing unit (RAUC) to mix-match.

3.
Enter Charts PD-18, PD-20, and PD-21 to
find ITD/dt.

4,

From Step 3 calculate the saturated
suction temperature (SST) of the chiller
at the given load using the formula
SST = EWT - [(ITD/dt) x dt].

5.

Enter the appropriate RAUC capacity
chart on pages 14-23 with the result on
SST and given load, T. If this point is
below or on the proper condensing unit
performance curve at the same suction
temperature, the RAUC/EVP(STX)
combination will meet the desired load.
If above, try a larger chiller and/or
condensing unit. Repeat Steps 2 through
5 until the most economical mix-match
has been achieved.

Example

Given:

Ambient Air = 95°F

Supply WaterTemperature = 45°F
Waterflow = 230 Gpm

Water Temperature Drop = 10°F

Step 1:

EWT = LWT +dt=45°F + 10°F =
55°F

Gpm = 230 gpm (given)

dt = 10°F (given)

Step 2:
Choose a nominal RAUC and STX:
RAUC-D10 and 100-ton STX

Step 3:

Gpm/nominal tonnage = 230/100=2.30
ITD/dt is read from Chart PD-21 as 170,
assuming .0005 fouling factor.

Step 4:

SST =

EWT - [(ITD/dt) x dt] =

[55-(1L70x 10)] = 38.0°F = SST

Enter Chart PD-14 at 38.0°F SST and 95
ambient air. The condensing unit will
produce 1182 MBh at 38.0°F SST,
therefore the 100-ton STX/RAUC-D10 is
the proper selection.

Alternative Selection Procedure
Given: The same information as in the
standard selection procedure plus a
predetermined condensing unit.

Enter the specified RAUC condensing
unit performance curve with the
appropriate cooling loadT, to determine
the minimum required suction
temperature.

Enter Chart PD-14 with ITD/dt (EWT
saturated suction temperature/dt) to
determine a gpm/nominal tonnage.
Since the gpm is known, the smallest
nominal size EVP/STX can therefore be
calculated.

Example:

Given:

Ambient Air = 95°F
Condensing Unit - RAUC-C80
Supply WaterTemperature - 45°F
dt = 10°F

T = 80.0Tons

Step 1:

EWT = LWT +dt = 45°F + 10°F =
55°F

dt = 10°F

T = 80.0Tons (960 MBh)

Gpm = 152

Step 2:

Enter Chart PD-13 at 95°F and 80.0 tons
to read the saturated suction
temperature (SST) as 39.7.

Step 3:
Enter Chart PD-21 at an ITD/dt = (EWT -
SST)/dt = (55-39.7)/10 = 153

Then read the maximum gpm/nominal
tons as 187 (assume .0005 fouling
factor).Therefore since 1.87 = Gpm/
NominalTon = 152/187 =814Tons. An
80-ton STX is the optimum selection.
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Air-Cooled Condensing Units

Model
Number
Description

20TO 60-TON AIR-COOLED CONDENSING UNITS!

R A U
1 2 3 4

C C0 E B

56,7 8 9

DIGIT 1-UNITTYPE
R = Condensing Unit

DIGIT 2 - CONDENSER
A = Air Cooled

DIGIT 3-AIRFLOW
U = Upflow

DIGIT 4- DEVELOPMENT SEQUENCE
C = Third

DIGITS 5,6,7 - NOMINAL CAPACITY

C20=20Tons
C25=25Tons
C30=30Tons
C40 =40Tons
C50 =50Tons
C60 = 60Tons

Remote Chillers

20TO 60-TON REMOTE CHILLERS
EVP B C20 A 1 ol

123 4 567 8 9 10
DIGIT 1,2,3- UNITTYPE

EVP = Evaporative Liquid Chiller

DIGIT 4- DEVELOPMENT SEQUENCE

(Factory Assigned)
A = First

B = Second

Etc.

Definition of Abbreviations Used inThis Catalog

AL — Aluminum

ASTM — American Society of Testing and Materials

CFM — Cubic Feet Per Minute

Conn. — Connection

CSA — Canadian Standards Association
CU — Copper

DIA. — Diameter

dt— Temperature Difference

1 0 A 0

0
n 12 13 14 15

DIGIT 8-VOLTAGE AND START
CHARACTERISTICS

E =200/60/3 XL
D = 415/50/3 XL
F =230/60/3 XL
4 = 460/60/3 XL
5=575/60/3 XL
9 =380/50/3 XL

DIGIT 9- SYSTEM CONTROL

B = No System Control

C = ConstantVolume Control
E = Supply Air VAV Control

P =EVP Control

DIGIT 10 - DESIGN SEQUENCE

(Factory Assigned)
A= First

B = Second

Etc.

DIGITS 5,6,7 - NOMINAL CAPACITY

C20=20Tons
C25=25Tons
C30=30Tons
C40 =40Tons
C50=50Tons
C60 =60Tons

6 0 0 o0 0 0
66 17 18 19 20 21

DIGIT 11 -AMBIENT CONTROL

0 = Standard
1 = 0°F (Low Ambient Dampers)

DIGIT 12 -AGENCY APPROVAL

0=None
3 = UL/CSA (not available for 50 Hz)

DIGIT 13-21 - MISCELLANEOUS

A = Unit Disconnect Switch

B = Hot Gas Bypass

D = Suction Service Valve

F = Pressure Gauges

G = Return Air Sensor

H = Copper Fins

T = Flow Switch (EVP Control Option
Only)

1 = Spring Isolators

2 = Rubber Isolators

4 = 5-Year Compressor Warranty
9 = Packed Stock Designator

DIGIT 8- NUMBER OF CIRCUITS

A = Single (20-30Ton Units)
D = Dual (40-60Ton Units)

DIGIT 9-TUBE MATERIAL
1 = Copper

DIGIT 10 - DESIGN SEQUENCE

(Factory Assigned)
A= First

B = Second

Etc.

EWT — Entering Water (Solution) Temperature

(F) — Units of Temperature in Degrees Fahrenheit

GPM — Gallons Per Minute

ID — Inside Diameter

(INT) — Internal

IPLV — Integrated Part Load Value
ITD — Initial Temperature Difference
k — Thermal Conductivity

KO — Knock Out

EER — Energy Efficiency Ratio (Btu/Watt-Hour)

1. The service digit for each model number contains 21 digits; all 21 digits must be referenced.

8
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General Data

Table GD-1 - General Data - 20-120 Ton Condensing Units

Nominal Tonnage 20 25 30 40 50 60 80 100 120
Model Number RAUC-C20 RAUC-C25 RAUC-C30 RAUC-C40 RAUC-C50 RAUC-C60 RAUC-C80 RAUC-D10 RAUC-D12
Compressor Data
Type Scroll Scroll Scroll Scroll Scroll Scroll Scroll Scroll Scroll
Manifolded Sets
Circuit #1 10T + 10T 10T +15T 15T+ 15T 10T + 10T 10T + 15T 15T +15T 10T +15T +15T 10T +10T 15T + 15T
+15T +15T  +15T +15T
Circuit # 2 N/A N/A N/A 10T + 10T 10T + 15T 15T+ 15T 10T +15T +15T 10T + 10T 15T +15T
+15T +15T  +15T +15T
Unit Capacity Steps (%) 100-50 100-40 100-50 100-75-50-25 100-80-60-30 100-75-50-25
No Control & *19-38-50- *20-40-55 *25-50-63
VAV Option 63-81-100 70-85-100 75-88-100
EVP/STX Option *19-38-50 *20-40-55 *25-50-63
63-81-100 70-85-100 75-88-100
Condenser Fan Data
Quantity/Fan Dia./Type 2/26”’[Prop. 3/26”/Prop. 3/26”/Prop.  4/26”/Prop.  6/26”/Prop.  6/26”/Prop. 8/26”/Prop.  12/26”’/Prop. 12/26”’/Prop.
Fan DriveType Direct Direct Direct Direct Direct Direct Direct Direct Direct
No. of Motors/Hp Each 2/10 3/10 3/10 4/1.0 6/10 6/10 8/1.0 12/10 12/1.0
NominalTotal Cfm 14000 18300 20900 28200 35600 40800 49600 66800 76000
Condenser Coil Data
Number of Coils/Size 1/71x71 1/71x71 1/45x71 2/65x70 2/51x96 2/66x96 4/65x70 4/51x96 4/66x96
(Inches) 1/49x71
Face Area (Sq. Ft.) 35.0 35.0 46.1 63.2 671 88.0 126.4 134.2 176.0
Rows/Fins Per Ft. 3/144 3/144 3/144 3/144 3/144 3/144 3/144 3/144 3/144
Condenser Storage 76 76 96 136 142 184 272 284 368
Capacity (Lbs.) (2)
Refrigerant Data (3)
No. Refrigerant Circuits 1 1 1 2 2 2 2 2 2
RefrigerantType R-22 R-22 R-22 R-22 R-22 R-22 R-22 R-22 R-22
Refrigerant Operating 28 31 40 58 62 80 116 124 160
Charge (Lbs) (1) (4)
Minimum Outdoor Air Temperature for Mechanical Cooling
Standard Ambient 40-115 40-115 40-115 40-115 40-115 40-115 40-115 40-115 40-115
Operating Range (F)
Low Ambient Option (F) 0 0 0 0 0 0 0 0 0
Notes:
1. Operating charge is approxmate for condensing unit only, and does not include charge for low side or interconnecting lines.
2. Condenser storage capacity is given at conditions of 95°F outdoor temperature, and 95% full.
3. Refer to Refrigerant Piping under Application Considerations on Page 6.
4. Condensing units are shipped with a nitrogen holding charge only. Table GD-2 - Evaporator Chillers - 20-120Tons
Nominal Tonnage 20 25 30 40 50 60 80 100 120
No. Of Circuits 1 1 1 2 2 2 2 2 2
Volume Shell (Gal) (1) 117 107 163 138 210 185 431 350 479
Tube Pull (In.) (2) 73 73 74 74 96 96 95 95 95
Refrigerant Operating Charge 8 10 12 16 20 24 268 334 404

Table GD-3 - EER Data - Condensing Unit Only (1)

Notes:

1. Shell volume is for waterside only.

2. Tube pull given is length of the evaporator.

3. Operating charge is approximate and for the evaporator chiller only.

Net Total Unit Condenser Fan
Nominal Model Capacity Compressor KW Control Condensing Unit
Tonnage Number (MBH) KW Each/Total KW Total KW EER IPLV
20 RAUC-C20 239 19.8 0.9/1.8 0.25 219 10.9 155
25 RAUC-C25 314 25.3 0.9/2.7 0.25 28.3 1n1 15.2
30 RAUC-C30 376 30.4 0.9/2.7 0.25 333 1.3 16.2
40 RAUC-C40 507 40.3 0.9/3.6 0.40 44.3 15 16.4
50 RAUC-C50 626 512 0.9/5.4 0.40 570 110 15.7
60 RAUC-C60 748 612 0.9/5.4 0.40 670 12 16.2
80 RAUC-C80 1045 879 0.9/72 0.50 95.6 10.9 16.1
100 RAUC-D10 1300 110.9 0.9/10.8 0.50 122.1 10.7 15.3
120 RAUC-D12 1560 1315 0.9/10.8 0.50 142.6 10.9 16.2
Notes:

1. Condensing unit only ratings are in accordance with ARI standard 365. Full load ratings are at 95°F entering air temperature, and refrigerant conditions entering the
condensing unit of 45°F saturated and 60°F actual temperature. Part load ratings are at 80°F entering air temperature and refrigerant conditions entering the condensing

unit of 50°F saturated suction and 65°F actual temperature.

10

SS-PRCO05-EN



% TRANE
Performance

Adjustment
Factors

Table PAF-1 - Altitude Correction Multiplier for Capacity

Altitude (Ft.) 2,000 4,000 6,000 8,000 10,000
Condensing Unit Only 0.982 0.960 0.933 0.902 0.866
Condensing Unit/ Air Handling Unit Combination 0.983 0.963 0.939 0.911 0.881
Condensing Unit With Evap. 0.986 0.968 0.947 0.921 0.891

Table PAF-2 - Glycol Adjustment Factor for 20-60 Ton Split Condensing Units with the Remote Chiller (EVP/STX) Option
Percent of Ethylene Glycol by Weight

Leaving 0% 10% 20% 30% 40% 50%

Solution  Freezing Point = 32°F Freezing Point = 24°F | Freezing Point = 15°F Freezing Point = 5°F Freezing Point = -12°F Freezing Point = -33°F

Temp. CAP GPM KW CAP GPM KW CAP GPM KW CAP GPM KW CAP GPM KW CAP GPM KW
10°F — — — — — — .833 .875 952 822 912 952 811  .954 945 .800 1005 .945
15°F — — — — — — .850 .904 .959 .850 .937 .959 .840 .983 959 830 1029 .953
20°F — — — — — — 882 928 971 873 962 965 .864 1008 .965 .855 1057 .960
25°F — — — 909 924 977 901 952 977 901 .990 .972 893 1031 .972 876 1083 .972
30°F — — — 925 947 983 925 972 983 917 1009 .978 910 1053 .978 895 1101 .978
35°F — — — 945 963  .989 938 989  .989 931 1023 .984 924 1066 .984 917 1115 978
40°F 1000 1000 1000 956 974 984 949 1000 .984 943 1034 984 937 1077 .984 930 1124 979
45°F 1000 1000 1000 965 981 .990 959 1005 .990 953 1039 .985 947 1080 .985 936 1129 979
50°F 1000 1000 1000 962 .982 990 .957 1007 .990 951 1038 .990 946 1079 .985 935 1124 985

Table PAF-3 - Glycol Adjustment Factor for 80-120 Ton Split Condensing Units with the Remote Chiller (EVP/STX) Option
Percent of Ethylene Glycol by Weight

Leaving 0% 10% 20% 30% 40% 50%

Solution Freezing Point = 32°F Freezing Point = 24°F | Freezing Point = 15°F Freezing Point = 5°F Freezing Point = -12°F Freezing Point = -33°F

Temp. CAP GPM KW CAP GPM KW CAP GPM KW CAP GPM KW CAP GPM KW CAP GPM KW
10°F — — — — — — 931 980 .959 924 1023 954 916 1075 .949 907 1131 944
15°F — — — — — — 943 991  .967 936 1035 .962 928 1085 .957 919 1140 952
20°F — — — 998 1010 1000 955 1003 .973 948 1044 973 941 1094 .969 933 1149 964
25°F — — — 998 1014 1000 967 1016 .979 961 1056 .979 954 1106 .975 946 1160 .970
30°F — — — 998 1015 .996 978 1030 .984 973 1068 .984 966 1117 .980 958 1173 976
35°F — — — 998 1016 1000 987 1039 .992 982 1078 .992 975 1124 989 968 1178 981
40°F 1000 1000 1000 998 1016 1000 994 1042 996 988 1081 .993 982 1127 989 974 1178 986
45°F 1000 1000 1000 997 1016 .997 996 1045 997 991 1083 .993 985 1126 .990 977 1178 986
50°F 1000 1000 1000 997 1016 1000 997 1046 1000 992 1082 .997 985 1124 990 978 1175 .987

SS-PRCO05-EN 11
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Table PD-1 - Gross Systemn Capacity Data - 20-60 Ton Condensing Unit with Evaporator Chiller

Performance

Data

Condensing Leaving Outside AmbientTemperature Entering Condenser (F)
Unit-Nominal Chilled 85 5 115
Tons Model WaterTemp. Tons Kw Tons Kw Tons Kw Tons Kw
RAUC C20 40 16.3 171 15.5 18.8 14.6 20.9 13.7 23.2
With 42 16.8 172 16.0 19.0 15.1 211 14.2 234
20Ton 45 176 174 16.8 19.2 15.9 213 14.9 23.7
Chiller 48 18.5 176 176 19.5 16.7 216 15.7 24.0
20 50 19.0 178 18.1 19.6 17.2 217 16.2 24.1
RAUC C20 40 16.8 172 16.0 19.0 15.1 210 14.1 234
With 42 174 174 16.5 19.2 15.6 212 14.6 23.6
25Ton 45 18.2 176 173 19.4 16.4 215 15.4 23.8
Chiller 48 19.1 178 18.2 19.6 172 218 16.2 241
50 19.7 179 18.8 19.8 178 219 16.7 24.3
RAUC C25 40 210 218 20.0 24.1 18.9 26.8 178 29.8
With 42 217 22.0 20.7 24.4 19.5 270 18.4 30.1
25Ton 45 22.8 22.3 217 24.7 20.5 274 19.3 304
Chiller 48 239 22.6 227 25.0 215 277 20.3 30.8
25 50 24.6 22.8 234 252 222 279 20.9 310
RAUC C25 40 219 221 20.8 24.4 19.7 271 18.4 30.1
With 42 227 22.3 215 24.6 20.3 273 19.1 30.3
30Ton 45 23.8 22.6 22.6 24.9 214 276 20.1 30.7
Chiller 48 24.9 229 23.7 25.3 224 28.0 211 311
50 25.7 23.1 24.4 25.5 23.1 28.2 218 313
RAUC C30 40 254 26.1 24.2 28.9 229 322 215 35.8
With 42 26.3 26.3 25.0 29.2 23.6 325 22.3 36.1
30 30Ton 45 275 26.7 26.2 29.6 24.8 329 234 36.5
Chiller 48 28.9 271 275 30.0 26.0 33.3 245 370
50 29.8 273 28.3 30.3 26.9 33.6 25.3 373
RAUC C40 40 34.3 34.2 32.6 376 30.8 418 28.9 46.4
With 42 35.4 34.4 33.7 38.0 318 42.2 29.9 46.8
40Ton 45 371 34.8 35.3 384 335 42.6 315 474
Chiller 48 38.9 35.2 370 39.0 35.1 43.2 331 48.0
40 50 40.1 35.4 38.2 39.2 36.2 43.4 34.2 48.4
RAUC C40 40 354 344 33.6 38.0 318 42.0 29.8 46.8
With 42 36.6 34.6 34.8 38.2 32.8 42.4 30.9 472
50Ton 45 384 35.0 36.5 38.8 335 43.0 325 478
Chiller 48 40.7 35.6 38.3 39.2 36.2 434 34.1 48.4
50 415 35.8 39.5 39.6 374 43.8 35.2 48.6
RAUC C50 40 42.1 44.0 40.0 48.8 378 54.0 355 60.2
With 42 434 44.4 413 49.2 39.0 54.6 36.7 60.6
50Ton 45 45.5 45.0 433 49.8 40.9 55.2 385 614
Chiller 48 476 45.6 45.3 50.4 42.9 55.8 40.4 62.0
50 50 49.1 46.0 46.7 50.8 44.3 56.4 417 62.6
RAUC C50 40 43.3 44.4 411 49.0 38.8 54.4 36.4 60.6
With 42 447 44.8 424 49.6 40.1 54.8 376 610
60Ton 45 46.9 45.4 445 50.2 42.1 55.6 39.6 618
Chiller 48 49.1 46.0 46.7 50.8 44.2 56.4 415 62.4
50 50.6 46.4 48.1 512 456 56.8 429 63.0
RAUC C60 40 50.0 52.2 476 58.0 45.0 64.6 42.4 718
With 42 517 52.8 49.2 58.6 46.5 65.2 43.8 724
60Ton 45 54.2 53.4 516 59.4 48.8 66.0 46.0 734
Chiller 48 56.7 54.2 54.0 60.2 512 670 48.3 74.4
60 50 58.5 54.8 55.7 60.8 52.8 674 49.8 75.0
RAUC C60 40 55.1 53.8 52.2 59.6 49.2 66.2 46.1 734
With 42 56.9 54.2 54.0 60.2 50.9 66.8 478 74.2
80Ton 45 59.8 55.2 56.7 610 53.5 678 50.3 75.2
Chiller 48 62.7 56.0 59.5 62.0 56.2 68.8 52.8 76.2
50 64.7 56.6 614 62.6 58.0 69.4 54.6 770
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NET CAPACITY (MBH)

NET CAPACITY (MBH)

Performance
Data - 60 Hz

Chart PD-1 - 20 Ton Condensing Unit Performance - RAUC-C20 (60 HZ)
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Chart PD-2 - 25Ton Condensing Unit Performance - RAUC-C25 (60 HZ)
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Performance
Data - 50 Hz

Chart PD-3 - 20 Ton Condensing Unit Performance - RAUC-C20 (50 HZ)
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Performance
Data - 60 HZ

Chart PD-20 - EVP Performance Curve - 50 and 60Tons
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Standard Options
20 through 60-Ton Condensing Units

System Control Options

Select one of the four following control
options to meet your application
requirements.

* No System Control provides the
compressors wired to a terminal strip
inside the control panel. The temperature
controller must be field provided and
installed. The 20, 25 and 30-ton have two
capacity steps. The 40, 50 and 60-ton
sizes have four steps available.

« Constant\Volume Control includes a
W973 controller with two cool, four heat
steps on the 20, 25 and 30-ton sizes. Four
cool, four heat steps are provided on the
40, 50 and 60-ton sizes. The heating
contacts are wired to terminals in the
condensing unit control panel for easy
interface with a field supplied electric
duct heater or gas duct furnace. An
optional return air sensor is available
with this controller which provides the
zone temperature input to the
thermostat, thus generating the loading
demand signal to the Honeywell W973
constant volume controller.

« Supply AirVAV Control provides a
Honeywell W7100A control system. This
option is for use with shut-off VAV or

SS-PRCO05-EN
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other applications requiring control of
supply air temperature. The control
provides a voltage output for interface
with field supplied components to
provide simultaneous economizer
operation. The discharge air sensor
ships with the unit for field mounting.
The standard VAV unit is provided with
reliable coil frost protection in the form
ofTrane’s proven and patented
FROSTAT™. FROSTAT is used in place
of hot gas bypass.

« EVP Control consists of an interface
panel in the main unit control box and a
remote mounted control box that is
customer installed. The remote mounted
box contains the Honeywell W7100G
controller. This water chiller controller
has built in fixed-off timers and chiller
freeze protection. No provision for
periodic pumpout or lead-lag is
provided. Multiple chiller control is not
provided. There are two capacity steps
on 20, 25 and 30-ton sizes. Four capacity
steps are provided on the 40, 50 and 60-
ton sizes.

Low Ambient Control Option

« Standard — Unit start-up and operation
down to approximately 40°F at
minimum compressor load.

» Low Ambient — Factory-installed head
pressure control damper assembly
permits operation down to 0°F by
maintaining proper head pressure. Ten
minute timer is standard for protection
against nuisance trips.

Miscellaneous Options

20 through 60-Ton Condensing Units
Select the miscellaneous options to meet
your project requirements.

* Non-Fused Unit Disconnect Switch- A
non-fused disconnect switch is mounted
in the control box and provides for
interruption of power for servicing the
unit. Lugs are suitable for copper wires
only. No overcurrent or short circuit
protection is provided for the unit by this
switch.

« Hot Gas Bypass Valve — Hot gas
bypass valves are stocked and shipped
with the unit for field installation. When
suction pressure falls below the valve
adjustable set point, the valve modulates
hot gas to the inlet of the evaporator.
(Note: FROSTAT is standard on VAV units
and is recommended in place of hot gas
bypass).

L
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Electrical
Data

Table ED-1 - Condensing Units - 60 Hz

Unit Characteristics

Allowable Minimum Max. Overcurrent  Recommended Dual Number
Nominal Model \oltage/Start Voltage Circuit Ampacity Protection Device Element Fuse Size f
Tons Number Characteristics  Utilization Range @), @ 2), % 3), @ Compressors

RAUC-C20E 200/60/3XL 180-220 101 125 125 2
RAUC-C20F 230/60/3XL 207-253 101 125 125 2

20 RAUC-C204 460/60/3XL 414-506 44 60 50 2
RAUC-C205 575/60/3XL 517-633 35 45 40 2
RAUC-C25E 200/60/3XL 180-220 129 175 150 2
RAUC-C25F 230/60/3XL 207-253 129 175 150 2

25 RAUC-C254 460/60/3XL 414-506 56 80 70 2
RAUC-C255 575/60/3XL 517-633 45 60 60 2
RAUC-C30E 200/60/3XL 180-220 148 200 175 2
RAUC-C30F 230/60/3XL 207-253 148 200 175 2

30 RAUC-C304 460/60/3XL 414-506 65 90 80 2
RAUC-C305 575/60/3XL 517-633 52 70 60 2
RAUC-C40E 200/60/3XL 180-220 192 225 225 4
RAUC-C40F 230/60/3XL 207-253 192 225 225 4

40 RAUC-C404 460/60/3XL 414-506 84 100 90 4
RAUC-C405 575/60/3XL 517-633 67 80 80 4
RAUC-C50E 200/60/3XL 180-220 244 300 300 4
RAUC-C50F 230/60/3XL 207-253 244 300 300 4

50 RAUC-C504 460/60/3XL 414-506 106 125 125 4
RAUC-C505 575/60/3XL 517-633 84 100 90 4
RAUC-C60E 200/60/3XL 180-220 282 300 300 4
RAUC-C60F 230/60/3XL 207-253 282 300 300 4

60 RAUC-C604 460/60/3XL 414-506 123 125 125 4
RAUC-C605 575/60/3XL 517-633 98 110 110 4
RAUC-C80E 200/60/3XL 180-220 373 400 400 6
RAUC-C80F 230/60/3XL 207-253 373 400 400 6

80 RAUC-C804 460/60/3XL 414-506 162 175 175 6
RAUC-C805 575/60/3XL 517-633 129 150 150 6
RAUC-D10E 200/60/3XL 180-220 472 500 500 8
RAUC-D10F 230/60/3XL 207-253 472 500 500 8

100 RAUC-D104 460/60/3XL 414-506 206 225 225 8
RAUC-D105 575/60/3XL 517-633 164 175 175 8
RAUC-D12E 200/60/3XL 180-220 548 600 600 8
RAUC-D12F 230/60/3XL 207-253 548 600 600 8

120 RAUC-D124 460/60/3XL 414-506 239 250 250 8
RAUC-D125 575/60/3XL 517-633 190 200 200 8

Notes:

1. Minimum circuit ampacity (MCA) is 125 percent of the RLA of one compressor motor plus the total RLA of the remaining motors.

2. Maximum Overcurrent Protection Device permitted by NEC 440-22 is 225 percent of the RLA of one compressor motor plus the total RLA of the remaining motors.
3. Recommended dual element fuse size is 150 percent of the RLA of one compressor motor plus the total RLA of the remaining motors.

4. Local codes may take precedence.

Table ED-2- Condensing Units - 50 Hz

Unit Characteristics

Allowable Minimum Max. Overcurrent  Recommended Dual Number
Nominal Model \oltage/Start \oltage Circuit Ampacity Protection Device Element Fuse Size of
Tons Number Characteristics  Utilization Range @), @) 2, @ 3), @ Compressors

20 RAUC-C20 380/415/50/3XL 360-440 42 50 50 2

25 RAUC-C25 380/415/50/3XL 360-440 55 80 70 2

30 RAUC-C30 380/415/50/3XL 360-440 64 90 80 2

40 RAUC-C40 380/415/50/3XL 360-440 80 90 90 4

50 RAUC-C50 380/415/50/3XL 360-440 104 125 125 4

60 RAUC-C60 380/415/50/3XL 360-440 122 125 125 4

80 RAUC-C80 380/415/50/3XL 360-440 159 175 175 6

100 RAUC-D10 380/415/50/3XL 360-440 201 225 225 8

120 RAUC-D12 380/415/50/3XL 360-440 237 250 250 8
Notes:

1. Minimum circuit ampacity (MCA) is 125 percent of the RLA of one compressor motor plus the total RLA of the remaining motors.

2. Maximum Overcurrent Protection Device permitted by NEC 440-22 is 225 percent of the RLA of one compressor motor plus the total RLA of the remaining motors.
3. Recommended dual element fuse size is 150 percent of the RLA of one compressor motor plus the total RLA of the remaining motors.

4. Local codes may take precedence.
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Electrical

Data

Table ED-3 - Compressor Motor and Condenser Fan Data - 60 Hz

Nominal Compressor 1A (1) _Compressor1B =~ _Compressor2A ~ __Compressor2B _Condenser Fans
Tons Model Voltage RLA LRA RLA LRA RLA LRA RLA LRA Qty. FLA
200 XL 414 269 414 269 — — — — 2 41
230 XL 414 251 414 251 — — — — 2 4.1
20 RAUC-C20 460 XL 18.1 nv 18.1 nz — — — — 2 18
575 XL 14.4 94 14.4 94 — — — — 2 14
200 XL 414 269 60.5 409 — — — — 3 4.1
230 XL 414 251 60.5 376 — — — — 3 4.1
25 RAUC-C25 460 XL 18.1 nz 26.3 178 — — — — 3 18
575 XL 14.4 94 210 143 — — — — 3 14
200 XL 60.5 409 60.5 409 — — — — 3 4.1
230 XL 60.5 376 60.5 376 — — — — 3 4.1
30 RAUC-C30 460 XL 26.3 178 26.3 178 — — — — 3 18
575 XL 210 143 210 143 — — — — 3 14
200 XL 414 269 414 269 414 269 414 269 4 41
230 XL 414 251 414 251 414 251 414 251 4 4.1
40 RAUC-C40 460 XL 18.1 17 18.1 1n7 18.1 1n7 18.1 nz 4 18
575 XL 14.4 94 14.4 94 14.4 94 144 94 4 14
200 XL 414 269 60.5 409 414 269 60.5 409 6 4.1
230 XL 414 251 60.5 376 414 251 60.5 376 6 4.1
50 RAUC-C50 460 XL 18.1 nv 26.3 178 18.1 n7 26.3 178 6 18
575 XL 144 94 210 143 14.4 94 210 143 6 14
200 XL 60.5 409 60.5 409 60.5 409 60.5 409 6 41
230 XL 60.5 376 60.5 376 60.5 376 60.5 376 6 4.1
60 RAUC-C60 460 XL 26.3 178 26.3 178 26.3 178 26.3 178 6 18
575 XL 210 143 210 143 210 143 210 143 6 14
Nominal _Compressor 1A/2A(2) Compressor 1B/2B ~ _Compressor 1C/2C _Compressor 1D/2D  Condenser Fans
Tons Model Voltage RLA LRA RLA LRA RLA LRA RLA LRA Qty. FLA
200 XL 414 269 60.5 409 60.5 409 — — 8 4.1
230 XL 414 251 60.5 376 60.5 376 — — 8 4.1
80 RAUC-C80 460 XL 18.1 nz 26.3 178 26.3 178 — — 8 18
575 XL 14.4 94 210 143 210 143 — — 8 14
200 XL 60.5 409 60.5 409 414 269 414 269 12 4.1
230 XL 60.5 376 60.5 376 414 251 414 251 12 4.1
100 RAUC-D10 460 XL 26.3 178 26.3 178 18.1 n7 18.1 1n7z 12 18
575 XL 210 143 210 143 14.4 94 14.4 94 12 14
200 XL 60.5 409 60.5 409 60.5 409 60.5 409 12 4.1
230 XL 60.5 376 60.5 376 60.5 376 60.5 376 12 4.1
120 RAUC-D12 460 XL 26.3 178 26.3 178 26.3 178 26.3 178 12 18
575 XL 210 143 210 143 210 143 210 143 12 14
Notes:
1. Value given is per compressor on 20-60 ton units.
2. For 80 through 120-ton units, electrical values shown are for each compressor.
Table ED-4 - Compressor Motor and Condenser Fan Data - 50 Hz
Nominal Compressor 1A (1) _Compressor1B =~ _Compressor2A = _Compressor2B _Condenser Fans
Tons Model Voltage RLA LRA RLA LRA RLA LRA RLA LRA Qty. FLA
20 RAUC-C20 380/415 172 110 172 110 — — — — 2 17
25 RAUC-C25 380/415 172 110 26.2 174 — — — — 3 17
30 RAUC-C30 380/415 26.2 174 26.2 174 — — — — 3 17
40 RAUC-C40 380/415 172 110 172 110 — — — — 4 17
50 RAUC-C50 380/415 172 110 26.2 174 — — — — 6 17
60 RAUC-C60 380/415 26.2 174 26.2 174 — — — — 6 17
Nominal _Compressor 1A/2A(2) Compressor 1B/2B Compressor 1C/2C _Compressor 1D/2D  Condenser Fans
Tons Model \oltage RLA LRA RLA LRA RLA LRA RLA LRA Qty. FLA
80 RAUC-C80 380/415 172 174 26.2 174 26.2 174 — — 8 17
100 RAUC-D10 380/415 26.2 174 26.2 174 172 10 172 110 12 17
120 RAUC-D12 380/415 26.2 174 26.2 174 26.2 174 26.2 174 12 17
Notes:

1. Value given is per compressor on 20-60 ton units.
2. For 80 through 120-ton units, electrical values shown are for each compressor.
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Dimensional
Data

Figure DD-1 — Air-Cooled Condensing Unit — RAUC 20Ton
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Dimensional

Data

Figure DD-10 - 20 and 25-Ton Evapo rator Chiller
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Evaporator Flange Connection.
Flange adapter and O-ring supplied byTrane.
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Weights

Table W-1 - 20-60 Ton Air-Cooled Condensing Units

Operating Weight On Isolator At Mounting Locations (Lbs.)
Nominal Weight (Lbs.) Loc. 1 Loc. 2 Loc. 3 Loc. 4 Loc.5 Loc. 6
Tons Model AL CcuU AL CU AL CU AL CU AL CU AL CcuU AL CU
20 RAUC-C20 1522 1720 509 559 398 439 345 404 270 317 — — — —
25 RAUC-C25 1640 1842 555 602 421 467 378 436 286 338 — — — —
30 RAUC-C30 1824 2115 580 640 635 708 291 364 318 403 — — — —
40 RAUC-C40 2769 3102 480 523 457 501 473 528 450 506 466 533 443 511
50 RAUC-C50 3148 3540 586 643 562 620 536 601 514 579 485 559 465 538
60 RAUC-C60 3480 4050 640 722 618 703 590 684 570 666 540 646 522 629

Note:

Shipping weight is approximately equal to operating weight.
AL = Aluminum Coil Fin

CU = Copper Coil Fin

Figure W-1 - 20-30 Ton Air-Cooled Condensing Units Figure W-2 - 40-60 Ton Air-Cooled Condensing Units
oe 4 0 2 4 6°
CONTROL
PANEL
/ERNEL
o1 30
i .3 5

Top View (Mounting Locations)

Table W-2 - 80-120Ton Air Condensing Units

Nominal Coil Operating Weight On Isolator At Mounting Location (Lbs.)

Tons Model Fin Weight (Lbs.) Loc.1 Loc.2 Loc. 3 Loc.4 Loc.5 Loc. 6 Loc.7 Loc.8

80 RAUC-C80 AL 5500 855 557 835 544 830 541 810 528

RAUC-C80 cu 6099 926 629 909 618 906 616 890 605

100 RAUC-D10 AL 6472 1010 656 983 639 979 636 951 618

RAUC-D10 CU 7272 1104 762 1083 738 1080 736 1058 721

120 RAUC-D12 AL 7000 1100 694 1075 678 1071 676 1046 660

RAUC-D12 CU 8199 1241 838 1225 827 1222 825 1206 815

Table W-3 - Evaporative Chillers 20

Figure W-3-80-120 Ton Air-Cooled Condensing Units through 120 Ton
Nominal Operating Shipping

2 4 6 8 Tons Weight (Lbs.) Weight (Lbs.)

° ° ° © 20 360 280
[ 25 360 280

i 30 470 360

! CONTROL

| [ PANEL 40 480 380

j 50 580 430

| 60 600 470
L 80 1205 875

o] o] o] o]

1 3 5 7 100 1230 960

120 1535 1150
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20 through 60-ton
Condensing Units

General

All air-cooledcondensing units have
scroll compressors and are factory
assembled and wired. Each unitis
shipped from the factory with a nitrogen
holding charge. Units are constructed of
14-gauge welded galvanized steel frame
with 14 and 16-gauge galvanized steel
panels and access doors. Unit surface is
phosphatized and finished with an air-dry
paint. This air-dry paint finish is durable
enough to withstand a 1000-consecutive-
hour salt spray application in accordance
with standard ASTM B117.

Compressor

Trane 3-D™ Scroll compressors have
simple mechanical design with only
three major moving parts. Scroll type
compression provides inherently low
vibration.The 3-D Scroll provides a
completely enclosed compression
chamber which leads to increased
efficiency. Exhaustive testing on the 3-D
Scroll, including start up with the shell
full of liquid, has proven that slugging
does not fail involutes. Direct-drive, 3600
rpm, suction gas-cooled hermetic motor.
Trane 3-D Scroll compressor includes
centrifugal oil pump, oil level sightglass
and oil charging valve.

Condenser

Condenser coils have configured
aluminum fins mechanically bonded to
copper tubing with an integral subcooler.
Condensers are factory leak tested at 450
psig air pressure underwater. Direct
drive vertical discharge fans are statically
and dynamically balanced. Three-phase
motors have permanently lubricated ball
bearings and thermal overload
protection. Optional low ambient allows
operating down to 0°F with external
damper assembly for head pressure
control.

Refrigerant Circuits and Capacity
Modulation

20 through 30-ton sizes are single circuit
and have two steps of capacity. The 40
through 60-ton sizes are two circuits with
four capacity steps. Each circuit has two
compressors piped in parallel. Discharge
and liquid line service valves are
standard on each circuit.

46

Mechanical
Specifications

Unit Control

Factory-provided 115-volt control circuit
includes fusing and control power
transformer. The unit is wired with
magnetic contactors for compressor and
condenser motors, three-leg, solid-state
compressor overload protection, and
high-low pressure cutouts. Charge
isolation, reset relay and anti-recycle
compressor timer are provided.

80 through 120-ton
Condensing Units

Casing

The unit frame is a one-piece welded
assembly of heavy gauge zinc-coated
steel. Exterior surfaces are phosphatized
and finished with slate gray air-dry paint.
This air-dry paint finish exceeds 672
consecutive hour salt spray resistance in
accordance with ASTM B117. Decorative
louvered panels provide factory standard
condenser coil protection.

Compressors

Trane 3-D® Scroll compressors have a
simple mechanical design with only
three major moving parts. Scroll type
compression provides inherently low
vibration. The 3-D Scroll provides a
completely enclosed compression
chamber which leads to increased
efficiency. Exhaustive testing on the 3-D
Scroll, including start up with the shell
full of liquid, has proven that slugging
does not fail involutes. Direct-drive, 3600
rpm, suction gas-cooled hermetic motor.
Trane 3-D Scroll compressor includes
centrifugal oil pump, oil level sightglass
and oil charging valve.

Split systems can have significantly more
refrigerant than packaged systems and
thus require controls to reliably manage
this excess refrigerant. Each compressor
shall have crankcase heaters installed,
properly sized to minimize the amount of
liquid refrigerant present in the oil sump
during off cycles. Additionally, the
condensing unit shall have controls to
initiate a refrigerant pump down cycle at
system shut down on each refrigerant
circuit. To be operational, the refrigerant
pump down cycle requires a field-
installed isolation solenoid valve on the
liquid line near the evaporator.

Condenser Fan and Motors

Vertical discharge direct-drive fans are
statically and dynamically balanced. Fan
motors are three-phase with
permanently lubricated ball bearings,
built-in current and thermal overload
protection.

Condenser Caoil

Condenser coils have configured
aluminum fins mechanically bonded to
3/8-inch OD copper tubing. Two
refrigerant circuits with separate
subcooling circuits are standard. Coils
are factory-tested at 450 psig air pressure
underwater and vacuum dehydrated.

Unit Control

Factory-provided 115-volt control circuit
includes fusing and control power
transformer. The unit is wired with
magnetic contactors for compressor and
condenser motors, three-leg, solid-state
compressor overload protection, and
high-low pressure cutouts. Charge
isolation, reset relay and anti-recycle
compressor timer are provided.

20 through 120-ton

Evaporator Chiller

Shell and tube design with seamless
copper tubes expanded into tube sheets
with removable heads. 20, 25 and 30-ton
units are single-circuited; 40 through
120-ton are dual-circuited. The 20-60 ton
evaporators are designed for a water
side working pressure of 300 psig.
70-120 ton evaporators are designed for
150 psig water side working pressure.
The units are designed, tested and
stamped in accordance with the ASME
Code for unfired pressure vessels for a
refrigerant side working pressure of 225
psig. Evaporator chillers are provided
with fittings for temperature sensors and
adrain plug for cleaning.
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TRANE

Trane 20 through 120-ton air-cooled
condensing units are the leaders in the
split system marketplace. Designed for
efficiency, reliability and flexibility, the
Trane units have the most advanced
design in the industry.

Twenty through 60-ton units feature
the Trane 3-D™ Scroll compressor,
solid-state controls and Trane’s
exclusive Packed Stock Plus availability
for quick shipment. These innovations
make an already proven product even
better!

Trane 3-D™ Scroll Compressor
Available on all 20 through 60-ton
units, the 3-D Scroll compressor has
64 percent fewer parts than an equal
capacity reciprocating compressor. The
single orbiting scroll eliminates the
need for pistons, connecting rods, wrist
pins and valves. Fewer parts mean a
longer and more reliable operating life.
Fewer parts also mean less rotating
mass and less internal friction for
greater efficiency.

3-D compliance allows the orbiting
scrolls to touch in all three dimensions,
forming a completely enclosed
compression chamber. In addition, 3-D
compliance means the orbiting scrolls
are designed to only touch with
enough force to create a seal thus
preventing wear between the scroll
plates.

The most outstanding feature of the
scroll compressor’s 3-D compliance is
that the compressor “gives” to allow
liquid and other contaminants to pass
through without damaging the
compressor. In a reciprocating
compressor the contaminants have no
place to go and can cause serious
damage.

The Trane 3-D Scroll compressor has
only 30 percent of the torque variation
of a reciprocating compressor. This
feature means the scroll compressor
puts very little stress on the motor and
results in greater reliability. It also
results in less noise and vibration.

& American Standard Inc. 1991

Features and
Benefits

Cool suction gas drawn across the
windings keeps the compressor motor
cooler for longer life and better
efficiency.

And with over 12 years of

development and testing, the Trane 3-D

Scroll compressors have undergone
over 400,000 hours of laboratory
testing and field operation. This work,
combined with 14 patents, makes
Trane the worldwide leader in air
conditioning scroll compressor
technology.

200/230 Voltage Power Supply

20 through 60-ton units have a
combined voltage option in addition to
the 460 and 575-volt options, resulting
in improved stock coverage.

Passive Manifolding

Trane offers a parallel manifolding
scheme that uses no moving
mechanical parts. This feature assures
continuous oil return, again providing
greater system reliability. And greater
reliability means optimal performance
over the life of the unit.

2

* System Control Options
Trane offers four system control
options on 20 through 60-ton units and
three system control options on the 80
through 120-ton units, each using solid-
state electronics. These options allow
the unit to be ordered only with the
controls needed. In addition,
they come factory installed, saving field
installation costs.

* Coil Frost Protection
Trane offers FROSTAT™ with the VAV
system control option on the 20
through 60-ton units. FROSTAT is the
industry’s most reliable method of coil
frost protection and assures that your
system will provide energy efficient
comfort at part load conditions.

* Remote Evaporative Liquid Chiller
{EVP) Control Option
Available on 80 through 120-ton units,
this option allows chilled water to be
generated remotely from the
condensing section.




" Features
Summary
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20 Through 60-Ton Units

Standard Features

¢ Trane 3-D™ Scroll compressor

* Dual compressors above 30 tons

* Passive manifolding for 3-D Scroll
compressors

e Standard ambient operating range 40 F
to 115 F

* 14-gauge galvanized steel frame

¢ Louvered panels for coil protection

* Slate gray air-dry paint finish (exceeds
500 hour salt spray test in accordance
with ASTM B117)

Optional Features

* Non-fused disconnect

* Low ambient option

* Hot gas bypass

* Suction service valve

* Pressure gauges

® Return air sensor

* Copper finned condenser coil

* Flow switch

* Unit spring isolators

* Neoprene-in-shear isolators

* UL/CSA approval

* Packed Stock Plus program

* Extended Compressor Warranty

* Special coil coating for corrosion
resistance

* Four system control options

Packed Stock Plus

Trane 20 through 120-ton air-cooled
condensing units are available through
the most flexible packed stock program
in the industry. Trane knows that you
want your units on the job site, on
time, with the options you need.

Packed Stock Plus provides you with
the controls and options you need —
options like hot gas bypass, isolators
and refrigerant gauges. You no longer

80 Through 120-Ton Units

Standard Features

* Semi-hermetic Model R compressors

* Part-Winding-Start (PWS) or Across-
The-Line (XL) starting

¢ Standard ambient operating range
A Fto115F

* Independent refrigerant circuits

* 14.gauge galvanized steel frame

* Louvered panels for coil protection

* Slate gray air-dry paint finish (exceeds
500 hour salt spray test in accordance
with ASTM B117)

Optional Features

* [ ow ambient option

* Hot gas bypass

* Suction service valve

® Pressure gauges

* Copper finned condenser coil

* Spring isolators

* Flow switch

¢ UL/CSA approval

* Packed Stock Plus Availability

® Extended Compressor Warranty

* Special coil coating for corrosion
resistance

¢ Three system control options

have to settle for a basic unit requiring
many field installed options to meet
your job schedule. Now, you can get a
customized unit from the factory in
record time.

The Trane Packed Stock Plus program
provides more control over unit
selection and scheduling than ever

before. Trane wants to make it easy for

you to do business with us.

Features and Benefits

Model Number Description

General Data

Application Considerations

Selection Procedure

Performance Adjustment Factors

Performance Data

Electrical Data

Dimensional Data

Weights

Options

Mechanical Specifications




TRANE Model

Number
Description

Air-Cooled Condensing Units

20 TO 60-TON AIR-COOLED CONDENSING UNITS

RAUCC20 GB A 1

DIGIT 1 — UNIT TYPE
R = Condensing Unit

DIGIT 2 — CONDENSER
A = Air-Cooled

DIGIT 3 — AIRFLOW
U = Upflow

DIGIT 4 — DEVELOPMENT SEQUENCE
C = Third

DIGIT 5,6,7 — NOMINAL CAPACITY

C20 = 20 Tons
C25 = 25 Tons
C30 = 30 Tons
C40 = 40 Tons
C50 = 50 Tons
C60 = 60 Tons

Remote Chillers

20 TO 60-TON REMOTE CHILLER
EVP B C20 A 1 *

123 4 587 8 9 10

DIGITS 1,23 — UNIT TYPE
EVP = Evaporative Liquid Chiller

DIGIT 4 — DEVELOPMENT SEQUENCE
(Factory Assigned)

A = First
B = Second
Etc. ..

1 2 3 4 567 8 9 10 11

A

12 13

DIGIT 8 — VOLTAGE AND START DIGIT 11 — AMBIENT CONTROL

CHARACTERISTICS 0 = Standard
G = 200/230/60/3 XL 1 = 0 F (Low Ambient Dampers)
4 = 460/60/3 XL
5 = 575/60/3 XL DIGIT 12 — AGENCY APPROVAL
0 = None
DIGIT 9 — SYSTEM CONTROL 3 = UL/CSA
B = No System Control
C = Constant Volume Control DIGIT 13 — MISCELLANEOUS
E = Supply Air VAV Control A = Unit Disconnect Switch
P = EVP Control B = Hot Gas Bypass

D = Suction Service Valve

DIGIT 10 — DESIGN SEQUENCE F = Pressure Gauges

(Factory Assigned) G = Return Air Sensor
A = First H = Copper Fins
B = Second T = Flow Switch (EVP Control Option Only)
Etc... 1 = Spring lsolators
2 = Rubber Isolators
4 = 5-Year Compressor Warranty
9 = Packed Stock Designator

DIGITS 5,6,7 — NOMINAL CAPACITY DIGIT 8 — NUMBER OF CIRCUITS

C20 = 20 Tons A = Single (20-30 Ton Units)
C25 = 25 Tons D = Dual {40-60 Ton Units)
C30 = 30 Tons

C40 = 40 Tons DIGIT 9 — TUBE MATERIAL
C50 = 50 Tons 1 = Copper

C60 = 60 Tons

DIGIT 10 — DESIGN SEQUENCE
(Factory Assigned)

A = First
B = Second
Etc. ..

Definition of Abbreviations Used in This Catalog

AL — Aluminum EWT — Entering Water (Solution) Temperature
ASTM — American Society of Testing and Materials (F) — Units of Temperature in Degrees Fahrenheit
CFM  — Cubic Feet Per Minute GPM  — Gallons Per Minute

Conn.  — Connection D — Inside Diameter

CSA  — Canadian Standards Association (INT) — Internal

Cu — Copper IPLV — integrated Part Load Value

DIA.  — Diameter ITD  — Initial Temperature Difference

dt — Temperature Difference k — Thermal Conductivity

EER  — Energy Efficiency Ratio (Btu/Watt-Hour) KO  — Knock Out

EVP  — Evaporative Liquid Chiller




Model
Number
Description

Air-Cooled Condensing Units

80 THROUGH 120-TON AIR-COOLED CONDENSING UNITS
R AUCCs 4BAO0 0 2 B

7 2 3 4 567 8 9 10 11 12 13 14

DIGIT 1 — UNIT TYPE DIGIT 8 — VOLTAGE AND START DIGIT 11 — AMBIENT CONTROL
R = Remote Condensing Unit CHARACTERISTICS 0 = Standard
2 = 575/60/3 PWS 1 = 0 F (Low Ambient Dampers)
DIGIT 2 — CONDENSER 3 = 230/60/3 PWS
A = Air-Cooled 4 = 460/60/3 XL DIGIT 12 — AGENCY APPROVAL
5 = 575/60/3 XL 0 = None
DIGIT 3 — AIRFLOW 6 = 200/60/3 PWS 2 = CSA
U = Upflow 3 = UL/CSA
DIGIT 9 — SYSTEM CONTROL
DIGIT 4 — DEVELOPMENT SEQUENCE B = No System Control DIGIT 13 — NUMBER OF CIRCUITS
C = Third E = Supply Air VAV Control 2 = Dual (All 80-120 Ton)
P = EVP Control
DIGIT 5,6,7 — NOMINAL CAPACITY DIGIT 14 — MISCELLANEOUS
C80 = 80 Tons DIGIT 10 — DESIGN SEQUENCE B = Hot Gas Bypass Valve
D10 = 100 Tons (Factory Assigned) D = Suction Service Valve
D12 = 120 Tons A = First F = Pressure Gauges
B = Secend H = Copper Fins
Etc... 1 = Spring Isolators
3 = Flow Switch (EVP Control Option Only)
Remote Chillers
80 TO 120-TON REMOTE CHILLER
EVP A C8 D 1 A
123 4 567 8 9 10
DIGITS 1,23 — UNIT TYPE DIGITS 5,6,7 — NOMINAL CAPACITY DIGIT 8 — NUMBER OF CIRCUITS
EVP = Evaporator Liquid Chiller C80 = 80 Tons D = Dual (80-120 Ton Units)
D10 = 100 Tons
DIGIT 4 — DEVELOPMENT SEQUENCE D12 = 120 Tons DIGIT 9 — TUBE MATERIAL
(Factory Assigned) 1 = Copper
A = First
B = Second DIGIT 10 — DESIGN SEQUENCE
Etc... (Factory Assigned)
A = First
B = Second
Etc. ..
Definition of Abbreviations Used in This Catalog
KW — Kilowatt (Unit of Power) PD  — Pressure Drop (Units are Feet of Water)
lbs. — Pounds (Unit of Weight) PWS — Part Winding Start
Loc. — Location RLA — Rated Load Amps
LRA  — Locked Rotor Amps SST — Saturated Suction Temperature
LWT  — Leaving Water (Solution) Temperature UL  — Underwriters Laboratories Inc.
(MBH) — 1 x 10% Btuh VAV — Variable Air Volume
MTG. — Mounting W/ — With
NPS  — Nominal Pipe Size W/O — Without
oD — Qutside Diameter XL  — Across-the-Line Start




TRANE General

Data

Table 6-1 — General Data — 20-120 Ton Condensing Units

Nominal Tonnage 20 25 30 40 50 60 80 100 120
Model Number RAUC-C20 RAUC-C25 RAUC-C30 RAUC-C40 RAUC-C50 RAUC-CB0 RAUC-C80 RAUC-D10 RAUC-D12
Compressor Data
Type Scroll Scroll Scroll Scroll Scroll Scroll Model R Model R Model R
Manifolded Sets Semi-Hermetic Semi-Hermetic Semi-Hermetic
Circuit #1 10T +10T 10T +15T 15T +15T 10T +10T 10T +15T 15T+ 15T 40T 50T 60T
Circuit #2 N/A N/A N/A 10T +10T 10T +15T 15T + 15T 40T 50T 60T
Unit Capacity Steps (%) 100-60 100-40 100-50  100-75-50-25 100-80-60-30 100-75-50-25
No Control & VAV Option 100-75-50-25 100-67-50-33  100-67-50-33
EVP Option 100-75-50-26  100-83-67- 100-83-67-
50-33-16 50-33-16
Condenser Fan Data
Quantity/Fan Dia./Type 2/26"/Prop.  3/26"/Prop. 3/26"/Prop.  4/26"/Prop. 6/26"/Prop.  6/26"/Prop. 8/26"/Prop. 12/26"/Prop.  12/26"/Prop.
Fan Drive Type Direct Direct Direct Direct Direct Direct Direct Direct Direct
No. of Motors/Hp Each 2/1.0 31.0 31.0 41.0 6/1.0 6/1.0 8/1.0 12/1.0 12/1.0
Nominal Total Cfm 14000 18300 20900 28200 35600 40800 49600 66300 76000
Condenser Coil Data
Number of Coils/Size {Inches) 1/71x71 171x71 1/45x71 2/65x70 2/51x96 2/66x96 4/65x70 4/51x96 4/66x96
1/49x71
Face Area (Sg. Ft) 35.0 350 461 63.2 67.1 88.0 1264 134.2 176.0
Rows/Fins Per Ft. 3/156 3/156 3/168 3/168 3/156 3/168 3/168 3/156 3/168
Condenser Storage Capacity 76 76 96 136 142 184 272 284 368
{Lbs) (2)
Refrigerant Data
No. Refrigerant Circuits 1 1 1 2 2 2 2 2 2
Refrigerant Type R-22 R-22 R-22 R-22 R-22 R-22 R-22 R-22 R-22
Refrigerant Operating Charge 28 31 40 58 62 80 116 124 160
{Lbs) (1)
Minimum Outdoor Air Temperature For Mechanical Codling
Standard Ambient Operating ~ 40-115 40-115 40-115 40-115 40-115 40-115 40-115 40-115 40-115
Range (F)
Low Ambient Option (F) 0 0 0 0 0 0 0 0 0
Notes:
1. Operating charge is approximate for condensing unit only, and does not include charge for low side or interconnecting lines.
2. Condenser storage capacity is given at conditions of 95 F outdoor temperature, and 95% full.
Table 6-2 — Evaporator Chillers — 20-120 Tons
Nominal Tonnage 20 25 30 40 50 60 80 100 120
No. Of Circuits 1 1 1 2 2 2 2 2 2
Volume Shell (Gal) (1) 1.7 107 16.3 138 210 185 431 350 479
Tube Pull (In.) {2) 73 73 74 74 96 96 95 95 95
Refrigerant Operating Charge 8 10 12 16 20 24 26.8 334 40.4
{Lbs) (3}
Notes:
1. Shell volume is for waterside only.
2. Tube pull given is length of the evaporator.
3. Operating charge is approximate and for the evaporator chiller only,
Table 6-3 — EER Data — Condensing Unit Only (1)
) Net Total Unit Condenser Fan Condensing Unit
Nominal Model Capacity Compressor Control
Tonnage Number (MBH) Kw Each/Total Kw Total KW EER
20 RAUC-C20 239 201 0918 0.25 222 10.8
25 RAUC-C25 312 26.0 0.9/2.7 0.25 29.0 10.8
30 RAUC-C30 374 31.2 0.9/2.7 0.25 34.2 10.8
40 RAUC-C40 505 40.2 0.9/3.6 0.40 44.2 114
50 RAUC-C50 621 52.4 0.9/5.4 0.40 58.2 10.7
60 RAUC-C60 744 62.8 0.9/5.4 0.40 68.6 10.8
80 RAUC-C80 1049 91.6 0.9/7.2 0.50 99.3 10.6
100 RAUC-D10 1337 109.0 0.910.8 0.50 120.3 111
120 RAUC-D12 1633 133.8 0.9/10.8 0.50 145.1 11.3
Notes:

1. Condensing unit only ratings are per ARI 365. Full lcad ratings are at 95 F entering air temperature, and refri

igerant conditions entering the condensing unit of 45 F saturated and 60 F actual

temperature. Part load ratings are at 80 F entering air temperature and refrigerant conditions entering the condensing unit of 50 F saturated suction and 65 F actual temperature. For use of

200/230 volt unit in 230 volt applications: increase capacity rating by 1
saturated suction temperature at the compressor and 95 F ambient.

%, increase power by 1.5% and decrease efficiency by 1%. All capacity, kw and EER figures are at conditions of 45 F
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Certain application constraints should
be considered when sizing, selecting
and installing Trane air-cooled
condensing units. Unit reliability is
dependent upon these considerations.
Where your application varies from the
guidelines presented, it should be
reviewed with the local Trane sales
engineer.

Unit Sizing

Unit capacities are listed in the
performance data section on pages 10
through 18. Intentionally oversizing a
unit to assure adequate capacity is
not recommended. Erratic system
operation and excessive compressor
cycling are often a direct result of an
oversized condensing unit. In addition,
an oversized unit is usually more
expensive to purchase, install and
operate. If oversizing is desired,
consider using two units.

Unit Placement

A base or foundation is not required if
the selected unit location is level and
strong enough to support the unit’s
operating weight (as listed on page 36).

Isolation and Sound Emission

The most effective form of isolation is
to locate the unit away from any sound
sensitive area. Structurally transmitted
sound can be reduced by using spring
or rubber isolators. The isolators are
effective in reducing the low frequency
sound generated by compressors and,
therefore, are recommended for sound
sensitive installations. An acoustical
engineer should always be consulted
on critical applications.

For maximum isolation effect, the
refrigeration lines and electrical conduit
should also be isolated. Use flexible
electrical conduit. State and local codes
on sound emissions should always be
considered. Since the environment in
which a sound source is located affects
sound pressure, unit placement must
be carefully evaluated.

Application
Considerations

Servicing

Adequate clearance for compressor
servicing should be provided.
Recommended minimum space
envelopes for servicing are located in
the dimensional data section of this
catalog and can serve as guidelines for
providing adequate clearance. The
minimum space envelopes also allow
for control panel door swing and
routine maintenance requirements.
Local code requirements may take
precedence.

Unit Location

Unobstructed flow of condenser air is
essential for maintaining condensing
unit capacity and operating efficiency.
When determining unit placement,
careful consideration must be given to
assure proper air flow across the
condenser heat transfer surface. Failure
to heed these considerations will result
in warm air recirculation and coil air
flow starvation.

Warm air recirculation occurs when

discharge air from the condenser fans
is recycled back at the condenser coil
inlet. Coil starvation occurs when free
air flow to the condenser is restricted.

Both warm air recirculation and coil
starvation cause reductions in unit
efficiency and capacity. In addition, in
more severe cases, nuisance unit
shutdowns will result from excessive
head pressures. Accurate estimates of
the degree of efficiency and capacity
reduction are not possible due to the
unpredictable effect of varying winds.

When hot gas bypass is used, reduced
head pressure increases the minimum
ambient condition for proper operation.
In addition, wind tends to further
reduce head pressure. Therefore, it is
advisable to protect the air-cooled
condensing unit from continuous direct
winds exceeding 10 miles per hour.

Debris, trash, supplies, etc., should not
be allowed to accumulate in the vicinity
of the air-cooled condensing unit.
Supply air movement may draw debris
between coil fins and cause coil
starvation. Special consideration should
be given to units operating in low
ambient temperatures. Condenser coils
and fan discharge must be kept free of
snow and other obstructions to permit
adequate air flow for satisfactory unit
operation.

Effect of Altitude on Capacity
Condensing unit capacities given in the
performance data tables on pages 10
through 18 are at sea level. At
elevations substantially above sea level,
the decreased air density will decrease
condenser capacity and, therefore, unit
capacity and efficiency. The adjustment
factors in Table 9-1 can be applied
directly to the catalog performance
data to determine the unit's adjusted
performance.

Ambient Considerations

Start-up and operation at lower
ambients requires sufficient head
pressure be maintained for proper
expansion valve operation. At higher
ambients, excessive head pressure may
result. Standard operating conditions
are 40 F to 115 F. With a low ambient
damper, operation down to O F is
possible. Minimum ambient
temperatures are based on still
conditions (winds not exceeding five
mph). Greater wind velocities will result
in increased minimum operating
ambients. Units with hot gas bypass
have a minimum operating ambient
temperature of 10 F. For proper
operation outside these
recommendations, contact the local
Trane sales office.

Coil Frost Protection

FROSTAT™ is standard on 20 through
60-ton condensing units when the VAV
option is ordered. FROSTAT consists of
a ship-with thermostat for field
installation on the suction line. A timer
is also factory-installed to avoid short
cycling. FROSTAT cycles the
compressor off when the suction line
is below 30 F. Refer to S/S-EB-43,

for more detail.

When hot gas valves must be used on
20 through 60-ton units, they can be
ordered as a miscellaneous option. 20
through 30-ton units require one valve,
while 40 through 60-ton require two.
80 through 120-ton units use hot gas
bypass only.
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RAUC/AIR HANDLER

Selection Procedure

Net capacity curves for the RAUC
condensing units are given on pages 12
through 16. These graphs can be used
to cross plot an evaporator (EVP)
performance curve. The resultant point
of intersection will be the system
design balance point. The design
operating suction temperature and
capacity can then be read directly from
the graph. (Note: It is usually necessary
to account for suction and liquid line
losses in the performance accordingly.
The actual losses are determined by
the interconnecting piping.)

To plot the evaporator performance
curve it is only necessary to obtain
gross evaporator capacities for the
given entering air conditions and cfm
at two different saturated suction
temperatures. The Trane Refrigeration
Coil Computer Selection Program can
be used to conveniently provide the
necessary evaporator capacity values
at the selected suction temperatures.

RAUC/EVP Selection Procedure
Preselected RAUC/EVP capacities are
provided on pages 10 and 11. To select
for other RAUC/EVP combinations or
conditions, four quantities must be
known. They are:

1

Entering (EWT) or leaving (LWT) water
temperature.

2

Net cooling load (T).

3

Water temperature drop (dt).

4

Waterflow rate in gallons per minute
{apm). Knowing any two of the last
three variables (T, dt, and gpm) will
determine the third since

T = (Gpm x dt)/24.

Selection
Procedure

Standard Selection Procedure

1

Determine: EWT, T, dt, gpm.

2

Select an evaporator (EVP) and split
condensing unit (RAUC) to mix-match.
3

Enter Figures 17-1 through 18-1 to find
ITD/dt

a4

From Step 3 calculate the saturated
suction temperature (SST) of the chiller
at the given load using the formula
SST = EWT - [(ITD/dt) x dt].

5

Enter the appropriate RAUC capacity
chart on pages 12-16 with the result on
SST and given load, T. If this point is
below or on the proper condensing unit
performance curve at the same suction
temperature, the RAUC/EVP
combination will meet the desired load.
If abowve, try a larger chiller and/or
condensing unit. Repeat Steps 2
through 5 until the most economical
mix-match has been achieved.

Example

Given:

Ambient Air = 95 F

Supply Water Temperature = 45 F
Waterflow = 230 Gpm

Water Temperature Drop = 10 F

Step 1:

EWT = LWT + dt = 45F + 10F =
55 F

Gpm = 230 gpm (given)
dt = 10 F (given)

Step 2:

Choose a nominal RAUC and EVP:

RAUC-D10 and 100-ton EVP

Step 3:

Gpm/nominal tonnage = 230/100 =
2.30 ITD/dt is read from Figure 18-1 as
1.70, assuming .0005 fouling factor.

Step 4:

SST =

EWT - [(ITD/dt) x dt] =

[65-(1.70 x 10)] = 380 F = SST

Enter Figure 15-2 at 38.0 F SST and 95
ambient air. The condensing unit will
produce 1182 MBh at 38.0 F SST,
therefore the 100-ton EVP/RAUC-D10 is
the proper selection.

Alternative Selection Procedure
Given: The same information as in the
standard selection procedure plus a
predetermined condensing unit.

Enter the specified RAUC condensing
unit performance curve with the
appropriate cooling load T, to
determine the minimum required
suction temperature.

Enter Figure 18-1 with ITD/dt (EWT-
saturated suction temperature/dt) to
determine a gpm/nominal tonnage.
Since the gpm is known, the smallest
nominal size EVP can therefore be
calculated.

Example:

Given:

Ambient Air = 95 F

Condensing Unit - RAUC-C80
Supply Water Temperature - 45 F
dt = 10F

T = 80.0 Tons

Step 1:

EWT = LWT + dt = 45F + 10F =
55 F

dt = 10F

T = 80.0 Tons (960 MBh)

Gpm = 152

Step 2;

Enter Figure 15-1 at 95 F and 80.0 tons
to read the saturated suction
temperature (SST) as 39.7.

Step 3:
Enter Figure 18-1 at an [TD/dt = (EWT
- SST)/dt = (65 - 38.7)/10 = 1,63

Then read the maximum gpm/nominal
tons as 1.87 (assume .0005 fouling
factor). Therefore since 1.87 = Gpm/
Nominal Ton = 152/1.87 = 81.4 Tons.
An 80-ton EVP is the optimum
selection.
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Adjustment
Factors

Table 9-1 — Altitude Correction Multiplier For Capacity

Altitude {Ft) 2,000 4,000 6,000 8,000 10,000
Condensing Unit Only 0.982 0.960 0.933 0.902 0.866
Condensing Unit/ Air Handling Unit Combination 0.983 0.963 0.939 0.911 0.881
Condensing Unit With Evap. 0.986 0.968 0.947 0.921 0.891

Table -2 — Glycol Adjustment Factor For 20-60 Ton Split Condensing Units With The Remote Chiller (EVP} Option

Percent of Ethylene Glycol By Weight
Leaving 0% 10% 20% 30% 40% 50%
Solution Freezing Point = 32 F | Freezing Point = 24 F | Freezing Point = 16 F | Freezing Point = 5 F | Freezing Point = -12 F | Freezing Point = - 33F
Temp. CAP GPM KW | CAP GPM KW CAP GPM KW | CAP GPM KW | CAP_GPM KW | CAP GPM KW

10F — — — — — — .833 875 952 822 912 952 811 954 945 | 800 1.005 945
15F — — — — —_ — 850 904 959 850 937 959 | 840 983 959 | 830 1.029 953
20F — — — — — — 882 928 9N 873 962 965 | .864 1.008 .965 | 855 1.057 960
25 F — — — 908 924 977 .901 952 977 801 9%0 972 893 1.031 972 876 1.083 872
30F — — — 925 947 .983 925 972 983 | 917 1009 978 910 1053 978 | 895 1.101 978
3BF — — — 945 963 .989 .938 989 989 | 931 1023 984 | 924 1066 984 | 917 1115 978

40F 1.000 1.000 1.000 | 956 974 984 | 949 1.000 984 | 943 1034 984 937 1077 984 | 930 1124 979
45F 1.000 1.000 1.000 | .965 981 990 | 959 1.005 990 | 953 1.039 985 947 1080 985 936 1129 878
50F 1.000 1000 1.000 | .962 982 990 | 957 1.007 990 | 951 1038 990 946 1079 985 | 935 1.124 985

Table 9-3 — Glycol Adjustment Factor For 80-120 Ton Split Condensing Units With The Remote Chiller (EVP) Option

Percent of Ethylene Glyco! By Weight
Leaving 0% 10% 20% 30% 40% 50%
Solution Freezing Point = 32 F | Freezing Point = 24 F | Freezing Point = 16 F Freezing Point = 5 F | Freezing Point = -12 F Freezing Point = - 33 F
Temp. CAP GPM KW CAP GPM KW CAP GPM KW CAP GPM KW CAP  GPM KW CAP GPM KW

10F — — — — — — 931 980 959 | 924 1023 954 | 916 1.075 .949 907 1131 844
15 F — — — — — — .943 9N 967 | 936 103 962 928 1.085 957 919 1140 852
20F — — — 998 1.010 1000 | .955 1.003 973 | 948 1044 973 941 1.094 969 933 1.149 864
25 F — — — 998 1.014 1.000 | 967 1.016 979 | 961 1056 979 954 1.106 875 946 1160 870
30F — — — 998 10165 996 | 978 1.030 984 | 973 1068 984 | 966 1117 980 958 1173 976
3F — — — 998 1.016 1.000 | 987 1.039 992 | 982 1.078 992 9756 1124 989 968  1.178 881

40F 1000 1.000 1.000]| 998 1.016 1.000 | 994 1042 996 | .988 1.081 983 982 1127 989 974 1178 886
45F 1000 1.000 1.000 | 997 1016 997 | 996 1.045 997 | 991 1.083 993 985 1126 .990 977 1178 986
50F 1.000 1000 1.000| 997 1016 1000 997 1.046 1 000 | 992 1.082 997 985 1124 990 978 1175 987
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Table 10-1 — Gross System Capacity Data — 20-60 Ton Condensing Unit With Evaporator Chiller

Condensing Leaving Outside Ambient Temperature Entering Condenser (F)
Unit-Nominal Chilled 85 95 105 115
Tons Model Water Temp Tons Kw Tons Kw Tons Kw Tons Kw
RAUC C20 40 16.3 17.1 155 188 14.6 209 137 232
With 42 16.8 17.2 16.0 19.0 151 211 14.2 234
20 Ton 45 17.6 17.4 16.8 19.2 159 213 149 237
Chiller 438 185 17.6 17.6 185 16.7 216 15.7 24.0
20 50 19.0 17.8 18.1 196 17.2 21.7 16.2 241
RAUC C20 40 16.8 17.2 16.0 19.0 15.1 21.0 14.1 234
With 42 17.4 174 165 19.2 15.6 21.2 14.6 236
25 Ton 45 182 176 17.3 194 16.4 215 154 238
Chiller 48 19.1 17.8 18.2 19.6 17.2 21.8 16.2 241
50 19.7 17.9 18.8 19.8 17.8 21.8 16.7 243
RAUC C25 40 21.0 21.8 20.0 241 18.9 26.8 17.8 29.8
With 42 21.7 220 207 244 195 27.0 184 301
25 Ton a5 22.8 22.3 217 247 205 274 19.3 304
Chiller 48 239 2286 22.7 25.0 215 277 20.3 308
25 50 246 228 234 25.2 22.2 278 209 310
RAUC C25 40 219 221 208 244 19.7 271 184 3041
With 42 227 223 215 24.6 20.3 273 19.1 303
30 Ton 45 238 226 22.6 24.9 21.4 276 201 307
Chiller 48 24.9 22.9 237 253 224 280 211 311
50 257 231 24.4 255 23.1 28.2 21.8 313
RAUC C30 40 254 26.1 24.2 289 229 322 215 358
With 42 26.3 26.3 25.0 282 236 325 223 36.1
30 30 Ton 45 275 26.7 26.2 2386 248 328 234 365
Chiller 48 289 27.1 27.5 300 26.0 333 245 37.0
50 29.8 27.3 28.3 303 26.9 336 25.3 373
RAUC C40 40 34.3 342 32.6 376 30.8 41.8 28.9 464
With 42 354 34.4 33.7 38.0 318 42.2 29.9 45.8
40 Ton 45 371 348 35.3 384 335 42,6 315 47.4
Chiller 48 388 35.2 37.0 39.0 35.1 43.2 33.1 48.0
40 50 40.1 354 38.2 38.2 36.2 434 34.2 434
RAUC C40 40 35.4 344 336 38.0 31.8 42,0 29.8 46.8
With 42 36.6 34.6 34.8 382 32.8 424 30.9 472
50 Ton 45 384 35.0 36.5 388 345 43.0 325 478
Chiller 48 40.7 35.6 38.3 392 36.2 434 341 484
50 415 35.8 39.5 39.6 374 438 36.2 486
RAUC C50 40 421 440 40.0 488 378 54.0 355 60.2
With 42 434 4.4 413 492 390 546 36.7 60.6
50 Ton 42 455 45.0 433 49.8 409 55.2 385 614
Chiller 48 476 456 453 50.4 429 55.8 40.4 62.0
50 50 49.1 46.0 46.7 50.8 44.3 56.4 41.7 62.6
RAUC C50 40 433 a4.4 411 43.0 388 54.4 364 60.6
With 42 447 4438 42.4 48.6 40.1 54.8 37.6 61.0
~ 60 Ton 45 46.9 454 445 50.2 421 55.6 39.6 61.8
Chiller 43 491 46.0 46.7 50.8 44.2 56.4 41.6 62.4
50 50.6 464 48.1 51.2 456 56.8 42.9 63.0
RAUC C60 40 50.0 52.2 476 58.0 45.0 64.6 424 718
With 42 51.7 52.8 492 58.6 465 65.2 438 724
60 Ton 45 54.2 53.4 516 58.4 48.8 66.0 46.0 734
Chiller 48 56.7 54.2 54.0 60.2 51.2 67.0 483 74.4
60 50 585 54.8 55.7 60.8 52.8 674 49.8 75.0
RAUC Cs0 40 55.1 53.8 52.2 59.6 492 66.2 46.1 73.4
With 42 56.9 54.2 54.0 60.2 50.9 66.8 478 74.2
80 Ton 45 59.8 55.2 56.7 61.0 535 67.8 50.3 75.2
Chiller 48 62.7 56.0 585 62.0 56.2 68.8 52.8 76.2
50 64.7 56.6 614 62.6 58.0 69.4 54.6 77.0
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Table 11-1 — Gross System Capacity Data — 80-120 Ton Condensing Unit With Evaporator Chiller

Condensing Leaving Outside Ambient Temperature Entering Condenser (F)
Unit- Nominal Chilled 85 95 105 115
Tons Model Water Temp Tons Kw Tons Kw Tons Kw Tons Kw
RAUC C80 40 65.7 714 61.8 75.6 57.8 79.6 53.7 834
With 42 67.8 726 63.8 77.0 59.7 81.2 555 85.0
60 Ton 45 711 744 66.9 79.0 62.7 834 58.3 87.6
Chiller 48 744 76.2 701 81.0 65.7 85.6 61.1 90.0
50 767 774 72.3 82.4 67.7 87.2 63.0 91.8
RAUC C80 40 703 81.2 65.3 854 60.2 89.2 60.2 89.2
With 42 77.8 78.0 72.7 826 67.5 87.0 62.3 91.2
80 80 Ton 45 816 80.0 76.4 85.0 71.0 89.6 65.5 938
Chiller 48 85.6 822 80.1 872 74.5 92.0 68.9 96.6
50 88.3 83.6 82.7 88.8 76.9 93.8 71.1 984
RAUC C80 40 773 778 72.2 824 66.9 86.6 61.6 90.6
With 42 80.0 79.2 74.7 84.0 69.3 88.2 638 R4
100 Ten 45 84.1 814 785 86.2 72.8 90.8 67.1 95.2
Chiller 48 88.2 836 824 88.6 76.5 934 706 98.0
50 91.0 85.0 85.1 90.2 791 95.2 73.0 100.0
RAUC D10 40 S14 894 85.3 95.0 79.3 100.0 731 1044
With 42 g45 91.0 88.3 96.6 82.1 101.8 758 106.6
80 Ton 45 99.3 93.0 92.8 99.2 86.4 104.8 79.8 110.0
Chiller 48 104.1 95.2 975 101.8 90.8 107.8 84.0 113.2
50 107.4 96.8 100.6 1034 93.8 109.6 869 1154
RAUC D10 40 94.5 91.0 88.1 86.6 81.7 101.6 75.2 106.2
With 42 878 924 9.2 982 84.6 103.6 78.0 108.2
100 100 Ton 45 102.8 94.6 96.0 101.0 89.1 106.6 82.3 111.8
Chiller 48 107.8 97.0 100.8 103.6 93.7 109.6 86.6 115.2
50 111.4 984 104.2 105.2 96.8 111.6 89.6 1174
RAUC D10 40 g97.0 92.0 90.3 97.8 83.6 103.0 769 107.6
With 42 1005 936 93.6 99.6 86.7 105.0 79.8 110.0
120 Ton 45 105.7 96.0 985 102.2 91.4 108.2 84.2 1134
Chiller 48 111.0 98.2 103.6 105.0 96.2 111.2 888 116.8
50 1146 99.8 1071 106.4 99.5 113.2 21.8 119.2
RAUC D12 40 111.6 109.6 104.7 116.6 97.6 1234 80.2 129.8
With 42 115.2 114 108.2 1186 101.0 1258 335 132.4
100 Ton 45 1209 114.0 1136 121.8 106.2 128.2 985 136.2
Chiller 48 126.6 116.8 1191 124.8 1115 132.6 103.6 140.0
120 50 1304 118.6 122.8 126.8 115.1 134.8 107.1 142.6
RAUC D12 40 115.0 1112 107.7 1184 100.3 125.2 927 131.8
With 42 118.8 113.0 111.4 1206 1039 127.6 96.1 134.4
120 Ton 45 124.7 1158 1171 12386 109.3 131.2 101.3 1384
Chiller 48 130.7 1186 122.8 126.8 114.8 134.6 106.6 142.2
50 134.7 1204 126.7 129.0 1186 137.0 110.2 144.8

Notes:
— All capacities are at 10 F Delta water temp. Kw is total of all compressors, but does not include condenser fan, water pump and control power.

— 25’ line loss is included.

Table 11-2 — Evaporator Chiller Water Pressure Drop

20 Ton 25 Ton 30 Ton 40 Ton 50 Ton
GPM PD GPM PD GPM PD GPM PD GPM PD
25.0 38 300 37 35.0 21 50.0 4.1 60.0 4.0
30.0 5.4 35.0 5.0 40.0 27 60.0 5.8 70.0 5.4
35.0 7.2 40.0 6.4 45.0 34 70.0 7.7 80.0 6.9
40.0 92 45.0 7.9 50.0 4.1 80.0 9.9 90.0 8.6
45.0 115 50.0 9.6 60.0 5.8 90.0 12.3 100.0 104
50.0 14.0 60.0 135 70.0 737 100.0 156.0 120.0 14.7
60.0 19.6 70.0 18.1 80.0 9.9 120.0 211 140.0 19.6
70.0 26.1 80.0 232 90.0 123 140.0 281 160.0 251

- - — — 100.0 15.0 — — — —
60 Ton 80 Ton 100 Ton 120 Ton
GPM PD GPM PD GPM PD GPM PD
£0.0 56 100.0 45 120.0 32 140.0 32
80.0 70 120.0 65 140.0 4.3 160.0 4.1
100.0 85 140.0 87 160.0 5.6 180.0 5.2
120.0 12.0 160.0 112 180.0 7.0 200.0 6.3
140.0 15.9 180.0 14.1 200.0 85 240.0 9.0
160.0 205 200.0 17.2 240.0 122 280.0 12.0
180.0 255 240.0 248 280.0 16.3 320.0 15.8
200.0 31.0 — — 320.0 21.0 360.0 19.7
— — — — 360.0 26.0 400.0 24.0

GPM = Gallons Per Minute
PD = Pressure Drop (Feet of Water)
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Chart 12-1 — 20 Ton Condensing Unit Performance — RAUC-C20 (60 HZ)
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Chart 12-2 — 25 Ton Condensing Unit Performance — RAUC-C25 (60 HZ)
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Chart 13-1 — 30 Ton Condensing Unit Performance — RAUC-C30 (60 HZ)
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Chart 13-2 — 40 Ton Condensing Unit Performance — RAUC-C40 {60 HZ)
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Chart 14-1 — 50 Ton Condensing Unit Performance — RAUC-C50 (60 HZ)
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Data

Chart 15-1 — 80 Ton Condensing Unit Performance — RAUC-C80 (60 H2)

1200.
/
| : =
QMoo 7 1
% % L?‘ / //
e = |
N 522 — -l
. ) D)
E : 5 o2 ot ~ | /
[0 ! e 1
] 00 | ] aall Rt —
QQ . el L
X ~ \05/»19 ! —
Q ] i / / 77/ o
N 800. - e = ‘/""‘Em}f -
- 1 118
y T
_ // o i
700. / — m
600. — :
30. 32. 34, 36. 38. 40. 42, 44, 46. 48,

SATURATED SUCTION (F)

Chart 15-2 — 100 Ton Condensing Unit Performance — RAUC-D10 (60 HZ)
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Chart 16-1 — 120 Ton Condensing Unit Performance — RAUC-D12 {60 HZ)
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Chart 17-1 — EVP Performance Curve — 20 through 40 Tons
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Chart 18-1 — EVP Performance Curve — 80 through 120 Tons
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TRANE Electrical

Data

Table 19-1 — Condensing Units

Unit Characteristics

Allowable Minimurmn Maximum Recommended Dual Number
Nominal Model Voltage/Start Voltage Circuit Ampacity Fuse Size Elernent Fuse Size of
Tons Number Characteristics Utilization Range (3). (6) (4), {6) (5), (6) Compressors

RAUC-C20G 200-230/60/3XL 180-220/208-254 101 125 125 2

20 RAUC-C204 460/60/3XL 416-508 44 60 50 2
RAUC-C205 575/60/3XL 520-635 35 45 40 2

RAUC-C25G 200-230/60/3XL 180-220/208-254 129 175 150 2

25 RAUC-C254 460/60/3XL 416-508 56 80 70 2
RAUC-C255 575/60/3XL 520-635 45 60 60 2

RAUC-C30G 200-230/60/3XL 180-220/208-254 148 200 175 2

30 RAUC-C304 460/60/3XL 416-508 65 90 80 2
RAUC-C305 575/60/3XL 520-635 52 70 60 2

RAUC-C40G 200-230/60/3XL 180-220/208-254 192 225 225 4

40 RAUC-C404 460/60/3XL 416-508 84 100 30 4
RAUC-C405 575/60/3XL 520-635 67 80 80 4

RAUC-C50G 200-230/60/3XL 180-220/208-254 244 300 300 4

50 RAUC-C504 460/60/3XL 416-508 106 125 125 4
RAUC-C505 575/60/3XL 520-635 85 100 90 4

RAUC-C60G 200-230/60/3XL 180-220/208-254 282 300 300 4

60 RAUC-C604 460/60/3XL 416-508 123 125 125 4
RAUC-C605 575/60/3XL 520-635 98 110 110 4

RAUC-C802 575/60/3PW 520-635 137 175 175 2

RAUC-C803 230/60/3PW 208-254 343 450 400 2

80 RAUC-C804 460/60/3XL 416-508 171 225 200 2
RALC-C805 575/60/3XL 520-635 137 175 175 2

RALUC-C806 200/60/3PW 180-220 394 500 450 2

RAUC-D102 575/60/3PW 520-635 155 200 175 2

RAUC-D103 230/60/3PW 208-254 330 500 450 2

100 RAUC-D104 460/60/3XL 416-508 195 250 225 2
RAUC-D105 575/60/3XL 520-635 155 200 175 2

RAUC-D106 200/60/3PW 180-220 448 600 500 2

RAUC-D122 575/60/3PW 520-635 191 250 2295 2

RAUC-D123 230/60/3PW 208-254 480 600 600 2

120 RAUC-D124 460/60/3XL 416-508 240 300 300 2
RAUC-D125 575/60/3XL 520-635 191 250 225 2

RAUC-D126 200/60/3PW 180-220 551 700 700 2

Table 19-2 — Compressor Motor And Condenser Fan Data

Condenser Fans

Nominal Compressor A (7) Compressor B Compressor C Compressor D

Tons__ Model! Voltage RLA LRA RLA LRA RLA LRA RLA LRA Qty, FLA
200/230 XL 414 247 41.4 247 — — —_ —_ 2 4.1

20 RAUC C20 480 181 95 18.1 95 — — — — 2 1.8
575 144 76 14.4 76 — — — — 2 14

200/230 XL 60.5 376 4.4 247 — — —_ — 3 4.1

25 RAUC C25 480 26.3 142 181 95 — — — — 3 1.8
575 21.0 114 14.4 76 - — — — 3 1.4

200/230 XL 60.5 376 60.5 376 — — — — 3 4.1

30 RAUC C30 460 263 142 26.3 142 — — — — 3 1.8
575 21.0 114 21.0 114 — — — — 3 1.4

200/230 XL 414 247 41.4 247 4.4 247 41.4 247 4 4.1

40 RAUC C40 480 18.1 95 18.1 95 18.1 95 18.1 g5 4 1.8
575 14.4 76 144 76 144 76 14.4 76 4 1.4

200/230 XL 60.5 376 M4 247 605 376 4.4 247 6 4.1

50 RAUC C50 460 26.3 142 18.1 95 263 142 181 35 6 18
575 21.0 114 144 78 21.0 114 144 76 ] 1.4

200/230 XL 60.5 376 60.5 376 60.5 376 60.5 376 6 4.1

60 RAUC C60 460 26.3 142 26.3 142 263 142 26.3 142 6 1.8
575 21.0 114 21.0 114 21.0 114 21.0 114 6 14

1 2

200 PWS 160.3 430/729 — - — — — — 8 4.1

230 PWS 1394 375/631 — — — — — 8 36

80 RAUC C80 460 XL 69.7 315 — — — — — — 8 1.8
575 PWS 55.8 150/245 — — — - — — 8 14

575 XL 55.8 245 — — — — — — 8 14

200 PWS 1771 550/910 — -— —_ — — — 12 4.1

230 PWS 154.0 480/792 —_ —_ — — —_ — 12 4.1

100 RAUC D10 480 XL 770 396 - — — — — — 12 1.8
575 PWS 61.6 190/315 — — — — — — 12 14

575 XL 61.6 315 — — — — — — 12 1.4

200 PWS 223.1 620/990 — — — — — — 12 4.1

230 PWS 194.0 535/860 — — — — — — 12 36

120 RAUC D12 4860 XL 97.0 430 — — — — — — 12 18
575 PWS 776 220/346 — — — — — — 12 14

575 XL 776 346 — — — — — — 12 14

Notes:

(1) For 80 through 120-ton units, electrical values shown are for each compressor.
(2) Where two (2) RLA values are shown, the first value is PWS, the second value is XL.

{3) Minimum circuit ampacity {(MCA} is 125 percent of the RLA of one compressor motor plus the total RLA of the remaining motors.

(4) Maximum fuse size permitted by N.E.C. 440-22 is 225 percent of one compressor motor RLA plus the total RLA of the remaining motors.
(5) Recommended dual element fuse size is 150 percent of the RLA of one compressor motor plus the total RLA of the remaining motors.

{6) Local codes may take precedence.
{7) Value given is per compressor on 20-60 ton units
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% TRANE Dimensional
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Figure 20-1 — Air-Cooled Condensing Unit — RAUC 20 Ton
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Data

Figure 21-1 — Air-Cooled Condensing Unit — RAUC 25 Ton
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Figure 22-1 — Air-Cooled Condensing Unit — RAUC 30 Ton
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Figure 23-1 — Air-Cooled Condensing Unit — RAUC 40 Ton
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Figure 25-1 — Air-Cooled Condensing Unit — RAUC 60 Ton
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Figure 26-1 — Air-Cooled Condensing Unit — RAUC 80 Ton
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Dimensional
Data

Figure 27-1 — Air-Cooled Condensing Unit — RAUC 100 Ton
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Dimensional
Data

Figure 28-1 — Air-Cooled Condensing Unit — RAUC 120 Ton
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Dimensional
Data

Figure 29-1 — 20 and 25-Ton Evaporator Chiller

,—1/4' NPS (INT) THERMOWELL CONN.

l

° 1] -0 3+

|

Z NPS (INT) WATER LEAVING
2 NPS (INT) WATER ENTERING

TOP VIEW

&-1"
| 5'-5 1/4"
! 5'-1 8/8
1/2° NPS {INT) THERMOWELL CONN. 95/
/—1/4' HPS (INT) VENT _\

}—1 5/8

SUCTION (SWEAT CONN.)
1 5/8 - 20 TON

R I

—r— 2 1/&~ 25 TON
!
3\ 11 5/5’l 9 1/2"
i L \_ | 37/8 |
"\ o - SEE DETAIL "A"
97/18 X 4 NTG HOLES 8 1/4 B D 1/8,<U%m
3/4° NPS (INT) DRAIN 9 5/& |- /NSTALLED FLANGES (SWEAT CONN.)
| PO 7 VT
l 5-1 5/8 8 5/8
FRONT VIEW RIGHT SIDE VIEW
NOTES:
1. DIMENSIONAL TOLERANCE IS %1/8". Evaporator Flange Connection.
2. ALLOW 6'—1" TUBE REMOVAL CLEARANCE Flange adapter and O-ring supplied by Trane.

EMHER END OF EVAPORATOR.
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Dimensional
Data

Figure 30-1 — 30-Ton Evaporator Chiller

2 1/2° NPS (INT) WATER ENTERIN
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FRONT VIEW RIGHT SIDE VIEW
NOTES:
1. DIMENSIONAL TOLERANCE IS + 1/8°.
2. ALOW 67" TUBE REMOVAL CLEARANCE Evaporator Fiange Connections.

EMTHER END OF EVARPORATOR.

Flange adapter and O-ring supplied by Trane.
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Dimensional
Data

Figure 31-1 — 40-Ton Evaporator Chiller
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o T 12 3+
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NOTES:
1. DIMENSIONAL TOLERANCE IS +1/8".

2. ALLOW §'—2" TUBE REMOVAL CLEARANCE
ETHER END OF EVAPCRATOR.
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Dimensional
Data

Figure 32-1 — 50 and 60-Ton Evaporator Chiller
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1. DIMENSIONAL TOLERANCE IS +1/8".

2. ALLOW 8'-0" TUBE REMOVAL CLEARANCE
ETHER END OF EVAPORATOR.
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Dimensional
Data

Figure 33-1 — 80-Ton Evaporator Chiller
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EVAPORATOR FLANGED REFRIGERANT CONNECTIONS.
FLANGE ADAPTER AND O-RING SUPPLIED BY
THE TRANE COMPANY
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Dimensional
Data

Figure 34-1 — 100-Ton Evaporator Chiller
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EVAPORATOR FLANGED REFRIGERANT CONNECTIONS.
FLANGE ADAPTER AND O-RING SUPPL IED BY
THE TRANE COMPANY




Dimensional
Data

Figure 35-1 — 120-Ton Evaporator Chiller
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EVAPORATOR FLANGED REFRIGERANT CONNECTIONS,
FLANGE ADAPTER AND O-~RING SUPPLIED BY
THE TRANE COMPANY
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% TRANE Weights

Air-Cooled Condensers
RAUC-20 through 60 Ton

Table 36-1 — 20-60 Ton Air-Cooled Condensing Units

Operating Weight On Isolator At Mounting Location (Lbs.)
Nominal Weight (Lbs.) Loc. 1 Loc. 2 Loc. 3 Loc. 4 Loc. b Loc. 6
Tons Model AL CU AL CU AL CU AL CU AL CU AL CU AL cCu

20 RAUC-C20 1528 1726 398 440 512 562 270 318 347 406 — — — —
25 RAUC-C25 1703 1805 430 476 587 633 280 342 396 454 — — — —
30 RAUCC30 1942 2233 694 768 630 690 324 408 294 367 - — — —
40 RAUC-C40 2782 3114 458 503 482 525 452 508 475 530 446 513 469 535
50 RAUCCB0 3274 3666 586 643 610 667 535 600 557 622 483 557 504 577
60 RAUC-C60_ 3716 4286 662 747 684 766 609 705 629 723 556 664 575 680

Note:

Shipping weight is approximately equal to operating weight.

AL = Aluminum Coil Fin

CU = Copper Coil Fin

Figure 36-2
Figure 36-1 53 53 3
°1 3
Table 36-3 — Evaporative Chillers
20 through 120 T
CONERoL ONTROL through 120 Ton
PANE L Nominal Operating Shipping
Tons Weight (Lbs.) Weight (Lbs.)
20 360 280
o 4o 25 360 280
30 470 360
o2 o4 Go 40 480 380
. 50 580 430
Air-Cooled Condensing Unit 60 600 470
RAUC-80 through 120 Ton 80 1208 875
100 1230 360
120 1635 1150
Table 36-2 — 80-120 Ton Air-Cooled Condensing Units
Nominal Coil Operating Weight On Isolator At Mounting Points {Lbs.)
Tons Model Fin  Weight (Lbs) Loc. 1 Loc.2 Loc.3 loc.4 loc.5 Loc.6 Loc.7 Loc.8
80 RAUC-C80 AL 5828 926 568 905 556 901 553 880 540
RAUC-C80 CU 6429 996 641 980 630 977 628 960 617
100 RAUC-D10 AL 6736 1066 664 1040 648 1035 645 1009 629
RAUC-D10 CU 7537 1160 761 1140 747 1136 745 1116 732
120 RAUC-D12 AL 7028 1106 695 1081 679 1077 677 1052 661
RAUC-D12 CU 8226 1246 833 1231 828 1228 826 1212 816
Figure 36-3
O o] o] [0}
2 4 6 8
[~
V CONTROL PANEL
|
i
1 3 5 7
&} Q O o}

(MOUNTING LOCATIONS)
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TRANE

Standard Options
20 through 60-Ton Condensing Units

System Control Options

Select one of the four following control

options to meet your application
requirements.

* No System Control provides the
compressors wired to a terminal strip
inside the control panel. The
temperature controller must be field
provided and installed. The 20, 25
and 30-ton have two capacity steps.
The 40, 50 and 60-ton sizes have four
steps available.

¢ Constant Volume Control includes a
W873 controller with two cool, four
heat steps on the 20, 25 and 30-ton
sizes. Four cool, four heat steps are
provided on the 40, 50 and 60-ton
sizes. The heating contacts are wired
to terminals in the condensing unit
control panel for easy interface with a
field supplied electric duct heater or
gas duct furnace. An optional return
air sensor is available with this
controller which provides the zone
temperature input to the thermostat,
thus generating the loading demand
signal to the Honeywell W973
constant volume controller.

Options

* Supply Air VAV Control provides a
Honeywell W7100A control system.
This option is for use with shut-off
VAV or other applications requiring
control of supply air temperature. The
control provides a voltage output for
interface with field supplied
components to provide simultaneous
economizer operation. The discharge
air sensor ships with the unit for field
mounting. The standard VAV unit is
provided with refiable coil frost
protection in the form of Trane's
proven and patented FROSTAT.
FROSTAT is used in place of hot gas
bypass.

* EVP Control consists of an interface
panel in the main unit control box
and a remote mounted control box
that is customer installed. The remote
mounted box contains the Honeywell
W7100G controller. This water chiller
controller has built in fixed-off timers
and chiller freeze protection. No
provision for periodic pumpout or
lead-lag is provided. Multiple chiller
control is not provided. There are two
capacity steps on 20, 25 and 30-ton
sizes. Four capacity steps are
provided on the 40, 50 and 60-ton
sizes.
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Low Ambient Control Option
Standard — Unit start-up and
operation down to approximately
40 F at minimum compressor load.
Low Ambient — Factory-installed
head pressure control damper
assembly permits operation down
to 0 F by maintaining proper head
pressure. Ten minute timer is
standard for protection against
nuisance trips.

Miscellaneous Options

20 through 60-Ton Condensing Units
Select the miscellaneous options to
meet your project requirements.
Non-Fused Unit Disconnect Switch —
A non-fused disconnect switch is
mounted in the contral box and
provides for interruption of power for
servicing the unit. Lugs are suitable
for copper wires only. No overcurrent
or short circuit protection is provided
for the unit by this switch.

Hot Gas Bypass Valve — Hot gas
bypass valves are stocked and
shipped with the unit for field
installation. (Note: FROSTAT is
standard on VAV units and is
recommended in place of hot

gas bypass.)




Standard Options
80 through 120-Ton Condensing Units

System Control Options

Select one of the three following
control options to meet your
requirements.

* Supply Air VAV includes a multi-step,
demand oriented, microprocessor-
based Honeywell W7100 discharge air
controller. W7100 control is designed
for shut-off VAV systems. Average
discharge air temperature is maintained
by modulating an economizer and if
needed, simultaneously sequencing
stages of mechanical cooling. Field
installation of the factory supplied
discharge air sensor is required.

Options

No System Control option does not
provide any temperature control
components. The temperature control
components are supplied by others and
specifically designed for the unit’s
application. This option includes all
compressor steps wired to a terminal
strip for easy customer connection of
field provided contrals. Fixed-on and
-off timers are provided for compressor
protection.

EVP Control includes a unit mounted,
multi-step, demand oriented,
microprocessor-based Honeywell
W7900 chilled water controller. Average
discharge water temperature is
maintained by sequencing the stages
of mechanical cooling. Steps of
mechanical cooling vary by unit size:
80-ton = 4 steps; 100 and 120-ton =

6 steps. Freeze protection is provided
as part of the W7900 control. Hot gas
bypass can be ordered for field
installation. Factory supplied discharge
water sensor and well are included for
field installation.
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Low Ambient Control Option
Standard — Unit start-up and
operation down to approximately 40 F
at minimum compressor load.

Low Ambient — Factory- or field-
installed head pressure control damper
assembly permits operation down to
0 F by maintaining proper head
pressure. Ten minute time is standard
for protection against nuisance trips.

Miscellaneous Options

80 through 120-Ton Condensing Units
Select the options to meet project
requirements.

Hot Gas Bypass Valve maintains
minimum refrigerant volume through
compressor for proper motor cooling
while holding suction temperature
above the minimum during low load
conditions. When suction pressure falls
below the valve adjustable set point,
the valve modulates hot gas to the inlet
of the evaporator. Connections include
Ya-inch SAE flare connection to suction
line for external equalizer line and
115-volt electrical connection for the
integral liquid line solenoid valve.
Spring Isolators — Vibration isolators
field-installed under unit to reduce
transmission of vibration to building
structure and adjacent areas.

Pressure Gauges available for suction,
discharge and differential oil pressure
for each refrigerant circuit. Gauges
mount adjacent to compressors.




TRANE

20 through 60-ton Condensing Units

General

All scroll compressored air-cooled
condensing units are factory assembled
and wired. They are constructed of a
14-gauge welded galvanized stee!
frame. Panels and access doors are

14 and 16-gauge galvanized steel. The
unit surface is phosphatized and
finished with slate gray air-dry paint.
This air-dry paint finish exceeds 500
consecutive hour salt spray resistance
in accordance with ASTM B117. All
units are standard with factory-instalied
decorative louvered grills to protect the
condenser coils.

Compressor

Trane 3-D™ Scroll compressors are
direct drive 3,600 rpm with 64 percent
fewer parts than a comparable
reciprocating compressor. There are no
suction or discharge valves to fail. The
3-D Scroll includes patented three
dimensional (3-D) compliance,
centrifugal oil pump, inlet dirt separator,
rolling element bearings, oil sight glass
and solid internal suspension for
unmatched reliability and performance.
There is a standard oil charging valve.
3-D compliance allows the scroll plates
to separate so that liquid refrigerant or
contaminants can pass without
damage to the compressor.

Condenser

Condenser coils have configured
aluminum fins mechanically bonded
to seamless copper tubing with an
integral subcooler. Condensers are
factory leak tested at 425 psig air
pressure underwater. Direct drive
vertical discharge fans are statically
and dynamically balanced. Three-phase
motors have permanently lubricated
ball bearings and thermal overload
protection. Optional low ambient
allows operation down to 0 F with
external damper assembly for head
pressure control.

Refrigerant Circuits and Capacity
Modulation

20 through 30-ton sizes are single
circuit and have two steps of capacity.
The 40 through 60-ton sizes are two
circuits with four capacity steps. Each
circuit has two compressors piped

in parallel.

Mechanical
Specifications

80 through 120-ton Condensing Units

Casing

The unit frame is a one-piece welded
assembly of heavy gauge zinc-coated
steel, Exterior surfaces are
phosphatized and finished with slate
gray air-dry paint. This air-dry paint
finish exceeds 500 consecutive hour
salt spray resistance in accordance with
ASTM B117. Decorative louvered
panels provide factory standard
condenser coil protection.

Compressor

Dual Trane serviceable, semihermetic
Model R compressors are designed for
1,750 rpm operation. Includes spring-
loaded discharge valve cages,
removable cylinder heads, non-reflexing
ring plate valves, forced feed lubrication
with strainers, magnetic plugs and
centrifugal cleaning, removable heads,
replaceable cylinder liners with
hardened valve seats, cylinder
unloaders for capacity modulation, and
built-in crankcase heater. Protective
thermostats are located in the motor
windings.

Condenser Fan and Motors

Vertical discharge direct-drive fans are
statically and dynamically balanced.
Fan motors are three-phase with
permanently lubricated ball bearings,
built-in current and thermal overioad
protection.

Condenser Coil

Condenser coils have configured
aluminum fins mechanically bonded to
3/8-inch OD seamless copper tubing.
Two refrigerant circuits with separate
subcooling circuits are standard. Coils
are factory-tested at 450 psig air
pressure underwater and vacuum
dehydrated.

Unit Control

Factory-provided 115-volt control
circuit includes fusing and control
power transformer. The unit is wired
with magnetic contactors for
compressor and condenser motors,
three-leg, solid-state compressor
overload protection, and high/low
pressure cutouts. Differential oil
pressure control is provided with
continuous solid-state memory to
detect fluctuating and/or low oil
pressure. Charge isolation, reset relay
and anti-recycle compressor timer are
provided. Part-winding start is standard
on 200, 230 and 575-volt units, across-
the-line start on 460 and 575-volt units.

39

20 through 120-ton Evaporator Chiller

General

Shell and tube design with seamless
copper tubes expanded into tube
sheets with removable heads. 20, 25
and 30-ton units are single-circuited;
40 through 120-ton are dual-circuited.
The 20-60 ton evaporators are
designed for a water side working
pressure of 300 psig. 70-120 ton
evaporators are designed for 150 psig
water side working pressure. The units
are designed, tested and stamped

in accordance with the ASME Code
for unfired pressure vessels for a
refrigerant side working pressure of
225 psig. Evaporator chillers are
provided with fittings for temperature
sensors and a drain plug for cleaning.
The evaporator chillers are insulated
with %4-inch elastomeric rubber

{k of 0.26).
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Library Service Literature
Product Section Unitary
Product Split System Air Cond. (20 Tons and Larger)
Model RAUC
Literature Type Unit Wiring
Sequence 13
Date March 1991
File No. SV-UN-S/S-RAUC-W-13-3/91
Supersedes New

Split System
Remote Condensing Units
and EVP Chillers

Models
RAUC-C20 RAUC-C40
RAUC-C25 RAUC-C50

RAUC-C30 RAUC-C60
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With 3-D Scroll Compressors

*D* design sequence

Since the Trane Company has a policy of continuous product improvement, it reserves the right to change specifications
and design without notice. The installation and servicing of the equipment referred to in this booklet should be done by

qualified, experienced technicians.
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Literature Change History

RAUC-W-13 (March 1991)

Original issue of manual; provides typical field and
control panel connection diagrams and electrical
schematics for 20 thru 60 ton RAUC units of "D"
design sequence.

Warnings and Cautions

Notice that Warnings and Cautions appear at appro-
priate intervals throughout this manual.

Warnings are provided to alert installing contractors
and operating or service personnel to potential
hazards that could result in personal injury or death,
while Cautions are intended to alert personnel 1o
conditions, that could result in equipment damage.

Your personal safety and the proper operation of this
system depend upon the strict observance of these
precautions.

Applications Note

Note: The typical customer connection diagrams and
electrical schematics are published only for general
reference. Because these diagrams may not reflect
the actual wiring in your unit, always refer to the
wiring diagrams that shipped with the unit for specific
electrical schematic and connection information.

RAUC-W-13



Model Number
Description

All standard Trane products are identified by a
multiple-character model number that precisely
identifies a particular type of unit. An explanation of
the alphanumeric identification codes used for RAUC
units is provided on this page. its use will enable the
owner/operator, installing contractors, and service
engineers to define the operation, components and
options for any specific unit.

R = Remote Condensing Unit
Digit 2

Condenser

A = Air Cooled

Digit 3
Unit Airflow
U = Upflow

Digit 4
Development uence
C= Thirg Seq

Digit 5,6,7

Nominal Capacity

C20 = 20Tons C40 = 40 Tons
C256 =25Tons C50 = 50 Tons
C30=30Tons C60 = 60Tons

Digit 8

Power Su

G= 200/230%%’/'3’n
4 = 460/60/3 XL

5 = 575/60/3 XL

Digit 9

System Control

B = No System Control
C = Constant Volume
E = Supply Air VAV

P = EVP Control

Digit 10

Design Sequence

D = Removed CCH from Scroll Compressors
Digit 11

Ambient Control

0 = Standard
1 = Low Ambient O F

RAUC-W-13

Digit 12

Agency Listing

0 = No Agency Listing
3 = UL/CSA

Digit 13, etc.
Miscellaneous

D = Suction Service Valves
A = Unit Disconnect Switch
2 = * Unit Isolators - Neoprene
1 = * Unit Isolators - Spring
F = * Pressure Gauges

B = Hot Gas Bypass

G = Return Air Sensor

T = * Flow Switch

H = Copper Fin Cond. Coil
9 = Packed Stock Designate

* = Field Installed Options



Figure 1

Field Wiring Diagram for
Ty}ncal RAUC 20 thru 60 ton Units
No System Controls

(See Wiring Notes on Page 9)

“'NO SYSTEM CONTROLS" OPTION

MAIN CONTROL BOX
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SERVICING. AVANT D EFFECTUER L ENTRETIEN.
FAILURE TO DISCONNECT POWER FAUTE DE DECONNECTER LA SOURCE
BEFORE SERYICING CAN CAUSE ELEE?L‘?‘&EJ‘S@@%&E@EE@E CORPORELLES
gEX%sE PERSONAL INJURY OR SEVERES OU LA MORT
USE COPPER CONDUCTORS ONLY
UNIT TERMINALS ARE NOT DESIGNED
TO ACCEPT ANY OTHER WIRING
2306-1833 G
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Figure 2
Field Wiring Diagram for

Typical RAUC 20 thru 60 ton Units
W/ Constant Volume Controls (See Wiring Notes on Page 9)
IICONSTANT VOLUME CONTROLS" OPTIQN
. . "
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HAZARDOUS VOLTAGE! VOLTAGE HASARDEUX!
DISCONNECT POWER BEFORE DECONNECTEZ LA SOURCE ELCECTRIQUE
SERVICING. AVANT D'EFFECTUER L ENTRETIEN.
FAILURE TO DISCONNECT POWER FAUTE DE DECONNECTER LA SOURCE
BEFORE SERVICING CAN CAUSE ELECTRIQUE AVANT D'EFFECTUER
SEVERE PERSONAL INJURY OR L '"ENTRAINER DES BLESSURES CORPORELLES
DEATH. SEVERES QU LA M
USE COPPER CONDUCTORS ONLY
UNIT TERMINALS ARE NOT DESIGNED
TO ACCEPT ANY OTHER WIRING
2306-1833 G
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Figure 3
Field Wiring Diagram for

RAUC 20 thru 60 ton Units

Typical
W}) VAV Controls

(See Wiring Notes on Page 9)

"VAY CONTROLS" OPTION
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p FAUTE DE DECONNECTER LA SOURCE
FEFORE SERVICING CAN CAUSE  ELECTRIGUE AVANT DEFFECTUER
SEVERE PERSONAL INJURY OR L'ENTRAINER DES BLESSURES CORPORELLES
DEATH. SEVERES OU LA MORT.
USE COPPER CONDUCTORS ONLY
UNIT TERMINALS ARE NOT DESIGNED
TO ACCEPT ANY OTHER WIRING
2306-1833 G
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Figure 4
Field Wiring Diagram for

w icEa\}PRA(l:Jg‘tﬁ())lsth fu 60 ton Units (See Wiring Notes on Page 9)
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HAZARDOUS VOLTAGE'! VOLTAGE HASARDEUX!
DISCONNECT POWER BEFORE DECONNEQTEZ LA SOURCE ELCECTRIQUE
SERVICING. AVANT D'EFFECTUER L'ENTRETIEN.

FAILURE T ISCONNECT wer FAUTE DE DECONNECTER LA SOURCE
BEFl'OREESEgvl:I)Clﬁg ciﬁ cﬁgsg ELECTRIQUE AVANT D'EFFECTUER

SEVERE PERSONAL INJURY OR L 'ENTRAINER DES BLESSURES CORPORELLES
DEATH. SEVERES OU LA MORT.

USE COPPER CONDUCTORS ONLY
UNIT TERMINALS ARE NOT DESIGNED
TO ACCEPT ANY OTHER WIRING
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Field Wiring Diagram Notes for
Typical RAUC 20 thru 60 ton Units
All Controls

NOTE :
1. ALL WIRING AND COMPONENTS SHOWN DASHED TO BE SUPPLIED AND {NSTALLED BY CUSTOMER IN ACCORDANCE
WITH LOCAL AND NATIONAL ELECTRICAL CODES.
2. ALL WIRING TO BE N.E.C. CLASS 1 UNLESS OTHERWISE SPECIFIED.

3. CAUTION — DO NOT ENERGIZE UNIT UNTIL CHECK-OUT AND START-UP PROCEDURES HAVE BEEN COMPLETED.
4, ALL THREE PHASE MOTORS ARE PROTECTED UNDER PRIMARY SINGLE PHASE FAILURE CONDITIONS.
S\EIEIT(EQB'(.ES?F)_ ACCEPTABLE WIRE SIZES FOR CONNECTION TO MAIN UNIT TERMINAL BLOCK (1TB1) OR DISCONNECT

@ S|ZE CONTROL WIRING SUCH THAT TOTAL WIRE RESISTANCE OF THE RUN DOES NOT EXCEED 6 OHMS. SEE TABLE
FOR WIRE SELECTION. .

@ 4 STEP CONTROLLER {5U11) MIN. RATING — N.O. CONTACTS = 150 VA INRUSH/75 VA SEALED; N.C.CONTACTS =
80 VA |NRUSH/40 VA SEALED.

LIGUID LINE VALVES (5L7 THRU 5L4) AND HOT GAS BYPASS VALVES (6L5 & 6L6) MAX. SOLENOID RATINGS ARE
72 VA INRUSH/30 VA SEALED.

@ EVAPORATOR OR CIRCULATING PUMP CONTROL CIRCUIT MAX. RATINGS ARE 240 VA INRUSH/40 VA SEALED.

STARTER INTERLOCK (5K1 AUX), OUTSIDE AIR T—STAT (5S57), SYSTEM ON/CFF SWITCH (5S1}, STARTER
OVERLOAD RELAY (5K% OL) AND FLOW SWITCH (8S58) MIN. RATINGS ARE 250 VA INRUSH/125 VA SEALED.
SUGGESTED SYSTEM CONTROL SWITCH {5S2) FOR '"NO SYSTEM CONTROLS" OPTION IS CUTLER HAMMER 7562KS 2PDT
TOGGLE SWITCH OR EQUIVALENT.

REMOVE RESISTOR (7R5 — 7TB&—4 & 5) WHEN FIELD SUPPLIED ECONOMIZER {S REQUIRED WITH OPTIONAL
‘VARIABLE AIR VOLUME ("VAV") CONTROLS.

WIRING FOR DUCT SENSOR (BRT1), CHILLER TEMP SENSOR (6RT2), DISCHARGE AJR SENSOR (6RT3) AND RETURN
AIR SENSOR (6RT6] MUST BE SHIELDED CABLE AND NOT RUN [N CONDUIT WiTH QTHER WIRING. FOR RUNS UNDER
500 FEET USE 16 GA (MIN) WIRE. FOR RUNS FROM 500 TO 1000 FEET USE 14 GA (MIN) WIRE. MAXIMUM RUN IS
1000 FEET. GROUND SHIELD AT ONE END ONLY.

SUGGESTED SYSTEM CONTROL SWITCH (5S2) FOR "VAV" CONTROLS OPTION IS CUTLER HAMMER 75B0KS SPST
TOGGLE SWITCH OR EQUIVALENT.

@ WHEN NIGHT SETBACK IS REQUIRED WiTH OPTIONAL “VAV", PROVIDE A CONTACT CLOSURE SUITABLE FOR A DRY
CIRCUIT WITH MIN. RATING OF 125 VA/24 VAC — PILOT DUTY. REMOVE JUMPER (7TB7-4 & 5) WHEN REQUIRED.

OUTSIDE AIR T~STAT (55571 IS REQUIRED ONLY WITH "EVP" OPTION — FOR LOW AMBIENT COMPRESSOR LOCKOUT.

@ CIRCUIT AS SHOWN IS FOR A CUSTOMER SUPPLIED EVAPORATOR FAN MOTOR {5B1) AND EVAP FAN STARTER (SK1).
B NG PUMP MOTOR (581} AND A CIRCUL-

WHEN "EVP' OPTION IS REQUIRED, THIS CIRCUIT BECOMES A CIRCULAT!
ATiING PUMP STARTER (5K11}.

INSTALL JUMPER (6TB9-7 & 8) WHEN HOT GAS BYPASS OPTION (S REQU
HOT GAS BYPASS SOLENOID VALVE (6L5) AS SHOWN.

|RED WITH OPTIONAL "EVP". INSTALL

WHEN DUCT SENSOR (6RT1) IS REQUIRED, REMOVE RESISTOR
(7R1 FROM 7TB8-5 & 6.

CUSTOMER SUPPL {ED HEATER CONTACTOR CONTROL CIRCUIT
Z7120V/60HZ/1PH MAX RATING = 750VA INRUSH, 75VA SEALED;
24V/60HZ/1PH MAX RATING = 240VA INRUSH, BOVA SEALED.

@ 200,230 VOLT UNITS ARE SHIPPED WITH TRANSFORMER (171}
WIRED FOR 200 VOLT OPERATION. 230 VOLT OPERATION,
REGQUIRES THAT WIRE '1BD" BE MOVED TO "H3" TERMINAL ON
TRANSFORMER, AS SHOWN iN INSET "A".

(2Z) CAUTION - DO NOT RUN LOW VOLTAGE WIRE (30 VOLTS MAX|MUM)
IN CONDUIT OR RACEWAY WI|TH HIGHER VOLTAGE WIRE.

A\ WARNING

HAZARDOUS VOLTAGE!

D ISCONNECT POWER BEFORE
SERVICING.

FA(LURE TO DISCONNECT P

OWER
BEFORE SERYICING CAN CAUSE SEVERE
PERSONAL [NJURY OR DEATH.

AAVERT ISSEMENT

VOLTAGE HASARDEUX!

DECONNECTEZ LA SOURCE ELCECTRIGUE
AVANT DEFFECTUER L 'ENTRETIEN.

FAUTE DE DECONNECTER LA SOURCE
ELECTRIGUE AVANT D'EFFECTUER

L 'ENTRAINER DES BLESSURES CORPORELLES
SEVERES DU LA MORT,

23. THE FOLLOWING CAPABILITIES ARE OPTIONAL — THEY ARE IMPLEMENTED
FOR A SPECIFIC APPLICATION.

AND WIRED AS REQUIRED

@ UNIT DISCONNECT SWITCH ~ NON FUSED (AVAILABLE ON ALL CONTROL OPTIONS)

HOT GAS BYPASS (AVAILABLE ON ALL CONTROL OPTIONS)

(G ] RETURN AIR SENSOR (AVAILABLE WITH "CONSTANT VOLUME" CONTROL)

T FLOW SWITCH [AVAILABLE WITH "EVP" CONTROL)
SUPPLY CONDUCTORS MUST BE SIZED PER AMPACITIES BASED ON 60°C Wi

RE.

CUSTOMER WIRE SELECTION AND FUSE REPLACEMEN

T TABLE

POWER WIRE SELECTION TO DISCONNECT SWITCH

(181)

UNIT SI2E UNIT VOLTAGE DISCONNECT SWITCH StZE| CONNECTOR WIRE RANGE
20 ~ 40 TON 200,230 VOLT 225 AMP (1)_#1 — 300 MCM
50 & 60 TON 200,230 VOLY 400 AMP (11 250 — 500 MCM
20 — 50 TON 460575 VOLT 100 AMP (1) _#14 — 170
50 & 60 TON 460,575 VOLT 250 AMP (1) #4 — 350 MCM
POWER WIRE SELECTION TO MAIN TERMINAL BLOCK (1TB1)
UNIT S1ZE UNIT VOLTAGE TERMINAL BLOCK SIZE | CONNECTOR WIRE RANGE
20 - 60 TON 200/230/460/575 VOLT 175 AMP (1) #14 — 2/0
40 - 60 TON 200,230 VOLT 310 AMP (1) #6 —— 350 MCM
CONTROL WIRE SELECTIGON TO CONTROL TERMINAL BLOCKS (7TBS THRU 77BB & 6TB9)
WIRE GAUGE OHMS PER 1000 FEET MAX WIRE LENGTH
18 _AWG 8 500 FT
16_AWG 5 1000 FT
14 _AWG 3 2000 FT
FUSE REPLACEMENT SELECTION
FUSE DESCRIPTION UNIT SIZE | UNIT VOLTAGE FUSE TYPE FUSE_SIZE
CONDENSER FAN FUSE 2007230 VOLT 25 AMP
(1F1-1F3 ON 20 - 30 TON) ALL CLASS K5
(1F1-1F6 ON 40 — 60 TON) 460/575 VOLT 15 AMP
CONTROL CKT FUSE (1F7) |-20=30 TON ALL BUSSMANN S - 3.20 3.20 AMP
40-60 TON ALL BUSSMANN S ~ 6.25 6.25 AMP
COMPR PROTECTOR fUSE
{1F8 ON 20 — 60 TON) ALL ALL BUSSMANN MTH — 6 6 AMP
{1FS ON 40 — 60 TON)
2306-1833 G



Figure 5

Schematic Wiring Diagram for )
Typical RAUC 20 thru 60 ton Units {Continued on
All Controls (Sheet 1 of 2) next page)
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RI0
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16A.8,C A i 194 L3
I
17A,B.¢ A i1 204 L2
r - 281
18A.B.C 21A L3
A WARNING >
HAZARDOUS VOLTAGE! 230 1z 2
D) SCONNECT POWER BEFORE
SERVICING. B ! 244 L3
k
FAILURE_TO DISCONNECT POWER
BEFORE SERVIGING CAN CAUSE SEVERE c ,, w31 %)
PERSONAL (NJURY OR DEATH " (5]
13 5 w32 12
A AVERT I SSEMENT i -
ARDE UX
VOLTAGE HAS: ' A . s o s
DECONNECTEZ LA SOURCE ELCECTRIGQUE 1f
AYANT D EFFECTUER L'ENTRETIEN. w7
FAUTE DE DECONHECTER LA souRc: NOTES :
ELECTRIGUE AVANT D'EFFEC $. UNLESS OWMLRMISE NOTED, ALL SYITENES ARE (5] UsED v 25, 30, S AND 6O TON UNITS ONLY.
LM ENTRAINCR DES. BLE SSURES CORPORELLES ATMOSPHERIC
SCVERES OO LA MORT . BRESSURL, AT 50k RELATIVE 1N 1Dige, WITH 5] USED ON 50 AND 60 TON UNITS ONLY.
AL unun:s TURNED OFF, AND AFTER A
SHUTOOWN HAS. OCCURRED 7] 46D VOLT/6GHZ TRANSFORMER (111) SHOMM. SEE
INSET FOR OTHER VOLTAGE CONNECT IORS.
2. DASHED LINES INDICATE RECOMMENDED FIELD
WIRING 8Y GTHERS. LINE ENCL OSURE'S CIRCUIT AS SHOWN IS FOR CUSTOMER FURNISHER
AND/OR ODASHED DEVICE D\JTLPN EVAE FAH_ WHEN "EVP" OPTION 1S REQUIRED,
ANT COMPONENTS PROVIRED |ELB. Ao THIS GIRCUIT BECOMES A GIRCULAT ING FUME
NERC LINE ENCLOSURES TRDICATE A1 F LR RTE WOTOR 15811, STARTER (SK1) AND SWITCK (5S11.
17D 180 UNTT UNTIL ERECK-DUT CIRCUIT AILABLE SALES DPTIONS.
AND STARTUP PROCEDURE 20010 LN INDICATES IR NG BT TAMNE 0O, B 2007230 VOLT OITS ARE CONNECIED AS 200 YOL
RAS BEEN COMPLETED UNITS. 230 VOLT UNITS REQUIRE THAT WIRE "‘ED'
48OV/BOHZ 3. WUMBERS ALONG THE RIGHT SIDE DF THE BE WOVFD TQ “H3" INAL OF TRANSFORMER {1T1t,
;(‘ H4 SCHEMATIC DESIGNATE THE LOCAT ) AS SHOWN IN INSET "
CONTACTS BY LINE NUMBER. AN UNDERLINED

358

LINE 81

38A.0

USE COPPER CONDUCTORS ONLY
UNIT TERMINALS ARE NOT DESIGNED
TG ACCEPT ANY OTHER WIRING

D THE
UINE NUMBER PDINTING UPWARD_IRDICATES A
TIMED CONTACT WHICH BEGINS TIMING WHEN
ENERG}ZED-

&) usep oM 40, 50 AND 60 TOR UNITS ONLY.

THE FOLLOWING CAPABILITILS ARE OP (1ONAL —
THEY ARE IWPLEMENTED AND WIRED AS RFQUIRED
FOR & SPECITIC SYSTEM APPLICATION.

K] UNIT DISCONNECT, NOW-FUSFD (151 ~ LINE 111

(ebed snoinaud
wolj penupuon)
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43

" LEGEND
3 364, .
DEVIC] LINE
I 1s VoL | oediGation DESCRIPT 10N MUMBER
o1 A 5%, B fTET . A rp L e B [ 371 = ir6  |CONDENSER AN FUSE 46,34-36.
2—o=—0 =3 F7 JCONTROL CTRCUIT FUSE 51
82— B, JCOMPR_PROTEGTOR FUSE |_s3.10_]
3 94,95
53— 108, 108
1KS, IKE, 1K7_|CONDENSER FAN CONTACION | 99,100, 101
54— 1K8, 1K9 , 1K10 JCONDENSER FAN CONTAGTOR |i02,103,104)
K11,1K12 JRESET RELAY 94, 100
3K13,1K14  |COOL ING RELAY 78,98,75.
55— K15, 1K16__|COOLING RELAY 76,73
P3 JPLUG CONNECTDR
86— EVAP_FAN COWTRGL CIRCUIT, s [WANUAL U ISCONNEGT SWITCH
826 — sx1 oL K1 77 152 JCONTROL CIRCUIT SWITCH
67— {} S ot ed ) RS A8 A% SK1-3.4.5, | 15361537 |row AiENT T-STAT
41 42 =~ i et 36 P14 11— £2.85 11 JCONTROL POWER ¥ RANSF ORMER]
. 1781 d TNAL BLOCK
se— 112 — 1784 |CONTROL TERWINAL BLOCK
1Y~ 1Us_|COMPR CURRENT OVERLOAD.
1510000
0 — 552 05,106 __|LOW PRESSURE 7IMER
LEAN un '
77851 HC
o 3 c T 2 Torrl it B s = .0 2 [} ¥ 1K15-88,83
WP 52 ! b (5 MING P1-57 1015 U 3
' AF
n— !
|
1 5106
7 b &
2u8 (e 2B1 — 283 [CONDENSER FAH WOTOR 46,49.52
i STEP 2 Tesio, ¢ o ‘7;_5‘5—2 A ¢ "f—‘ls % - 2B% — 286 |CONDENSER FAN MOTOR 55,38, 41
" —4 1K16-84 . -
5 (5 MIND | = P16 116 L 73 I
74— m“: 3B1 — 38§ _|COMPRESSOR 2%
1 51000
”n—
. W . 38151, 38257 |COMPR WIND ING THERWOSAT (5
%n— it 3 AL A L4 le cp TTEES ® 3 M skramgz, | |38353.38454 |COMPR WINDING THERMOSTAT | 110
i (5 MIND 4 TPi=7" Ad1=7 3] 1o ]
77— Ad AG A
TR11
75— U3y 453,452 [H1GH PRESSURE_GUTOUT $3.110
Wi [as3.s58 [uow eressure cwtowr | a3 110
o STEP 4 7186-12 N 21 ¢ c.n TR A KI5 v 4S11,4512 _|FAN PRESSURE CONTROL 98,102
L] by (5 MIND 15 P18 1016 Ly —
80— 581 EVAPORATOR FAN MOTOR 4
KT EVAP_FAN SIARTER &7
Bt— 016 SL1.502  [LIGUID LINE SOLENDID 97,56
(3 MINE 6L3,5L4 |1 IGUID L INE SOLENDID 106107
o 551 EVAP_FAN CONTROL SWITGH 57
552 SYSTEM CONTROL SWETCH 30
7“‘&5'? Sutt |4 STEP CONTROLLER N 0
83— A
FU15-84
w— 1 v ~ 6L5.6L6__ |HDT_GAS BYPASS SOLEWOID | 96,106
If' I
85 [y AL .
ey W R o [Ty o
INTERLOCK | 1 d .
o6— L J Blh__geBi = o 7R10.7R11_|LOAD RESISTOR 75,78
142-aT7R2-3 3 J014-88 7185, 7786 _|CONTROL TERMINAL BLOCK
a7— I iV ¥ " ~ 7U7.7U8_|COMPR FIXED OFF TIMER 70.73
€3 MiN JAK AL [COMPR FIXED OFF TIMER 78,79
s 80A son 3 o U13-88 7013, 7014 FIXED ON_TIMER 58,66, 100
- - J:‘I" FIXED ON TIMER 64,82
142-2""7P2-2 E i |
89— -
ap-
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92 —

83—

84—

85—
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88—

10—

04—

162—

103~

16—

106—

107—

19—

10—

16—

17

1—

—

120—

FAILURE TO DISCONNECT POWER
BEFORE SERVICING CAN CA.USE SEVERE
PERSONAL INJURY OR DEA

AAVERT I SSEMENT
VOLTAGE HASARDEUX!

DECONNECTEZ LA SOURCE ELCECTRIQUE
AVANT D'EFFEGTUER 1'ENTRET!EN.
FAUTE DE DECONNECTER LA SOURCE
ELECTRIGUE AVANT D’EFFECTU

L'ENTRAINER DES BL[SSURES EORPOREI.LES
SEVERES QU LA MOR

NOTES:

USE COPPER CONDUCTORS DNLY
UNIT TERMINALS ARE NDT DESIGNED
TO ACCEPT ANY QTHER WIRING

(1) USED ON 40. 50 AND BD TON UNITS ONLY.

<12} usrD ON 25. 30. 50 AND &3 TON UNITS ONLY.

N uT
AND START-UP PROCEDURE
HAS BEEN COMPLETED

TMPORTANT |
0 NOT ENERGIZE

USED ON S0 AND 6D TON UNITS OMLY.

QPTIONAL FIELD PROVIDED AND INSTALLED LICUID LINE
SOLENOID VALYE (5L1 THRU 5L4} FOR CHARGE ISOLAYION,

2606

1$36.1537 AND JSSORIATED wiRing E USED WITK LOW
AMSIENT OFFION ONLY. ON UNITS WITHOUT LOW AMBIENT
QPTIGN, CONNECT JACK 13510 PLUG TPB-T AND IAER
1434 10 PLUG 1

GONNECTIONS S SHOWN TO COWPRESSOR CONTAGTOR CDILS
1& 2 (1K1 AND TK2} ARE FOR ALL UKLTS EXCEPT 25 TON,
SEE msEr “8" FOR 25 TON CONNECTI

B

i7] COOL-2 CIRCULT AS SHOWN (5 FOR 40 THRU B0 TON UNITS.
SEE INSET "C* FOR 30 THRU 30 TGN GIRCUIT VARIAT IQN.

CONNECTION VARIATION TO COMPRESSOR FiXED ON 7IMER
{7U14) 1S AS FOLLOWS:
USE WIRE ND.

wn "ISEE INSET “€™)
- BD_I1ON U USE WIRE NO.
B iveer R o TRy 30 TON COMNECT 0K,

9. THE FOLLOWING CAPABILITIES ARE OPTIONAL — THEY ARE
AMPLEMENTED AND WIRED AS REGUIRED FOI A SPECIFIC
APPLI

HOT CAS BYPASS VALVE (SLS & 6L6 — LINE B8 & 1081

-
DEVICE PREF (X LOGAT 10N GODE
8 LOCAT IDN
€10 MINY 92-11 AREA
Y i LNWX g ius-gy T CONTROL PANEL
~r 3 - 2
3 COMPRESSOR
4 EXTERNAL MOUNTEDR COMPONENTS
5 CUSTOMER OR f|E!:D PROV IDED
13 SHIP %/ FIELD INSTALLED DEVICE
7 | GPIIORAL CONTROL PLATE
iTe2-7
y— Ao
52 “ 5
125 Para I *®2
B 5 TE-2 c,b_|iki-24 Line e B2 e L 36DE ]
B &1
K2 g
| s 5 s lreze 4 { ¥ DLE { ko a¢ Line ssmo——‘c(%g p——2HC.0_y
3 62 . 82 " L
c 7vBs-10 I 5% SET "B
Ly 3 E7r-v|-;> il ]
wPI-2 62
v
1 =i 36 LINE 73
7185-9 ! 65 71857 718
+ i, wis-ge.
& — % 5
1KS 106t
1TB3-3 G ASTY  , VIBI4 & Py /;7 EF
5k 2O wogg
61 63 .
1K6
K6 TAUX) {1835
K D F,G 1KE-48,49,
| It B Tu *ﬂ(} 50,100
K7
o s A [« ws reae b [esr 538 3436 ] 243 ék . w1 o
i 1 31 55 31 I E¥ES ;T@ P32 ’{ 1932 53 -
11838 o 4513, ViB¥s | { )!S{ L K654 35 INSET "¢
i 36.30&
» m;ﬁx) 5 " o e L 1X8-37,38
} - _p 39,703
e 1K10
4 \“,l"—\:ﬂ » 118310 s D 76E iS]7 2448 2240 I |K|u-¢g.u, {3
1 1 —T P33 | W3 34 ] 1434 NS k]
30 @ |71Bs-11 [ ]
74 H
F i
.
PI-g
119
3
|§1‘
1 B il .
<1 1K4-24 @l
KH: - 1S
o K2 & c 2 ] [T84-5 8P & 6,4 ik3-2s
124 K12-109. 110
A WARN NG . —_—
HAZARDOUS VOLTAGE! s % W6~112
1
DISCONNECT POWER BEFORE i
SERVICING.

(efed snojasid
woy panupuon)
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~LEGEND
358 3648
o DEV ICE
ey DES ICNAT 10N DESCRIPTION
6 — A REQ BLK . TF1 = 1F6_ [CONDINSER FAN FUSE
ot ] CONTROL CIRCUIT FUSE 3
8,179 |COMPR PROTECTOR FUSE
62— 141,142,143 | JACK CONNECTOR
1K1,1K2__ |GOMFRESSOR CONTAGTOR | 84,85
83— K3, TK4 | COMPRE SS0R CONTACTOR 109,108
1K5, 1K, IK7_|CONDENSER FAR CONTACTOR 189,100,101
64— YKB, 1K, 1K10 [CONDENSER_FAN CONTACTOR _[502,103,104
1K11.1K12 {RESET RELAY 94,109
1K13, 1K14 CDOL ING RELAY 75,98,73
65— K15, 1K16 _[COOL ING RELAY 89,71
55— EVAR _FAN CONTROL CIRCUIT
sKan K1
17826 K 551 T 2 TTRS—4
67— — o —ollo— oo p--L. {1 A
41 * = ¢ L Taa [
68— ——
JuULy
7185-3 [ 7TRE-1
PO B I} F ol A IK15-88.93 05,106 |LOW PRESSURE 3 IMER 80,113
43 4B 7P1-5 N
o N g 77851l
9117 7P1-3 62
” £2 . | 71862 R 68 287 _ 283 |CONDENSER FAN MOTOR | 45,49,52
— - T84 =
ks 8 Errars T 384 - 286 |CONDENSER #AN NOTOR T
72— . |
361 - 384 |COMPRESSOR 26
I v TTRes A
»— 1} i} —
50 P17
30157, 36252 |COMPR_WINDING THERMOSTAT 93
- 3B353, 36454 |COMPR WINDING THERMGSTAT 110
c4
,'; 25— 1l 3 g A
T 5 P18
78— 77679 451,452 |HIGH PRESSURE GUTOUT 93,110
%02 TR FIELD SUPPLIED 453,456 |LOW PRESSURE cuToul 83,110
n— B " F———HEAT_SEGTION _ 4511,4592 |FAN PRESSURE_CONTHOL 98,102
_— TIB7- 718;}"2 ¢ AD B
201 201 & 5 581 EVAPDRATOR FAN MOTOR 4
5 7186 SK2ISTEP 1) 78
79— [+ Yo e
2 K1 & . 67
su37 718710 — SKI(STEP 2) HEAT GONTACTOR _ 7y - 62
BO— ROOM THERMOSTAT W - p— - =3 LIQUID LINE SOLENGID 97.96 |
W/SWITGHING SUB-BASE 202 ) A it 7
11 | SKALSTEP 31 s L1GUID_LINE SOLENDID 105,307
81— & 2 EVAP_FAN CONTROI SWITGH_ 67
B.C v A 7TEE-8 N 552 78
R il — SKSISIEP 41 K21-79.80 HFAT GKT LIMIT_SWITCH 78
82— - 79,
¢ " A 71868 | o P K30-62" |
= e bp - i
83— R e 6L5.6L6  [HOT GAS BYPASS SOLENOID 98. 105
: 5RTE : ERT1 DUCT_SENSOR 10
84— b= 1-ovfpe-1- (& v g TR 1 BRTG RETURN AIR SENSOR [
s 212 1 BU3I7 ROOM_THERMOSTAT 8t
& 71874 A 5 7TBE-2 i
8 — & 5 R @ | _FIELD
204 213 I[%KZ’E{%ER TKZ1 HEAT RELAY az
1
77875 77EH-3
Bo— B . B B | R 7K30 EVAPORATOR FAN RELAY a2
205 214 : 7Pt PLUG CONNECTOR
Wy — ”3’5 8 3 M g _7TBA~4 1 7R ECON BIAS HLSISTOR 88
206 215 281 3 772 74¢_CONTROL TRARSFORMER 76
77817 c ¢ 7TBB-5  (3300m
a8— % 2 T & 59
77878 71886
B9 2 1 71 ¢
L 208 217
80—

2 ainbi4

Y1 0Z ONv lealdAy
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104 Wed
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92—

23—
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65—
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97—

107—

08—
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10—
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12—

13—

T—

$15—
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118

19—

120—

AAVERT I SSEMENT
VOLTAGE HASARDEUX ¢

DECONNECTEZ LA SOURCE ELCECTRIGUE
AVANT D'EFFECTUER L'ENTRETIEN.
FAUTE DE DECONNECTER LA SOURCE
ELECTRIGUE AVANT 0°EFFECTUE

L 'ENTRASNER D[S BLESSURES CDRPDREI.LES
SEVERES OU LA

USE COPPER CONDUCTORS ONLY

UNIT TERMINALS ARE NOT DESIGNED
D ACCEPT ANY OTHER WIRING

8 eRRe:

AS BEEN COPLETED

1536

USED ON 4D, 50 AKD 60 TON UNITS OMLY.
USED ON 25, 30, 50 AND B0 TON UNITS ONLY.
USED ON 50 AHD 60 TON UNITS ONLY.

WHEN OUCT SLNSOR (GRTY - LINE 101)
REMOVE RESISTOR {7RT — LINE 8B AND INSTALL AS

20.

IS REGUIRED,

PER INSET “D°.

OPTIONAL FIELD PROYIDED AND INSTALLED LIGMID LINE
SOLENOID VALVE {501 THRU 5L4| FOR CHARGE ISOLATIOR.

. 1557 AD ASOCIATED WIRJNG ARE USED WITH LOW
AMBIENT GPTION ONLY.

N UNITS WITHOUT LOW AVBIENT

CPTION, CONNECT JACK 1J3-2 YO PLUG 1P3-T AND JACK
193~ 10 PLUG 1P3-3.

CONNECT IGNS AS SKOWN
SOILS LI & 1K2) ARE FOR AL LTS EXGEPT 25 TOK.

1O COMPRESSOR CONTACTOR 1 & 2

FOR 25 TON CONNECTI

us e DEVICE PREF [X LOCATION CODE
10 WINE M B ey AREA LOCATION
A 4 uS-8f 1 CONTROL PAREL
3 2__|FAN SECTION
3 COMPRE SSOR
4 |EXTERNAL WDURTED COMPONENTS
5 CUSTOMER OR FI1ELD PROVIDED
B SHIP W/ FIELD INSTALLED DEVILE
— K1 7 __|OPTIONAL CONTROL PLATE
\_4_0.{
2 5 125°PSIG) 9] X2 T
K 1TB3-2
[ g &0 LINE 9b c.L 36D,E
61 &
KY3 17829 reg maz-a Xt
A B A D.E E 38C,0
<} K2-24 LINE 85 -4
v Py 4
INSET "B -
194
P12
" i
71859 i — WG
4 LINE 7Y |j——)A L] 24 ik13-88.
61 P67 1316 b %Aa'
17B3-3 4511 1IB3—4 INSET "C 01
[ 4 sl B TKS—45,46
81 X & 42.10i
_,—f:_"ﬂx' g  'TE>1 D 1K6-48,49, INSET “D"
F EALESY A
64
WS O [ ¢ HB " ws s [T |sas zesm ] aaac —‘6 w1 w5152 ]@ e s B
i i PARY Y &5 1P3-9 [ W o0 ’ P32 ] W3-z - 53 %6 1
-1 158 I
e o sz PR e L ol KL B-36.35 j
74 X 7 e 38.104
K *e llm,,X) a D ,f‘!{, L 1K9-37,38
1 AF 39,103
“TST ] K10
T eS| o WM, BRI b [THee 1537 2435 ] 244c 1 K10-40.41, ]-‘5
LB 77 FARY 78 1p3-3 | wa-s P34 | 143+ A 42
e d 7TB(r\|
+ 3
]
b
L
»i-g
RIEE) c b 5!
3 110" 7P1-10 c,
K4
L A‘:?" g ST A {5) 1K4-24 ja
1 3 75
w1z w2 1845 K3
B 8 ¢ N D 8.P N G0 | 1K3-24
-,=L" L 1K12-109, 110
g K 1164 .'.A RE Y iTBO-G B ° |TB -7 p m IS
v %]
R * 1 8
A WA RNING 1 .
HAZARDOUS VOLTAGE! Wwe-132
B 38
DISCONNECT POWER BEFORE 170 MIHD
SERVICING.
AILURE TO D1SCONNECT POWER
Pl SERVICING CAN CAUSE SEVERE
PERSONAL INJURY OR DEA NOTES,

a0k CORECTIONS (1421 AS SHOMN ARE USED FOR
SYSTEW OPT 10t CONNECT 1ONS ARE Pkrssm
BT NOT USED FOR ALL OTHER CONTHOL DPTIONS.

£001-2 CIRCUST AS SHOWN 1S TOR 40 THRU 80 TON UNITS.
SEE INSCT "C" FOR 20 THRU 30 TON CIRCUIT VARIATION.

THE FOLLOWING CAPABILITIES ARE OPTIONAL — THEY ARE
AMPLEMENTED AND WIRED AS REQUIRED FOK A SPECIFIC

(B] HOT GAS BYPASS VALVE (6L5 & 6L6 — LINE ¥5 & 105)
& RETURN AIR SENSOR (ERTG ~ LINE 841

{(efed snojaeid
woy penupuos)
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LEGEND
36A.8
M DEVICE L INE
11821 ] ‘-‘ISNEVDSLJ l DESIENATION DESCRIPTION NUMBER
61— A 15208 A S LTS 8 i1 —_1FB_|CONDENSER_FAN FUSF 40,34-35
34 w7 (CONTROL CIRCUIT FUSE B
61— T0210 g e 1FB,1FS _ |CONPR PROTECTOR FUSE 83,110,
g—-——‘—‘ 141, 142103 |JACK CONNECTOR
1K1, 1K2 | COMPRESSOR CONTACTOR 94,95
65— 1K3,7K4_ {COMPRESSOR CONTACTOR 109, 108
T iy 5. K6 1K7_|CONDENSER FAN CONTACTOR |99, 100,301
B4 — 2G4 l AQ 7 1K@, 1K8, K30 | CONDENSER AN CONTACTOR 102,103, 104
Ay 13 k1780 TK11,7K12_|RESET RELAY 94,108
A 2013-64 K13, K14 OL TNG_RELAY 75,98,73
o5 — - 1K15, 1K16 LING RELAY 69,71
. PLUG CONNECTOR
66—~ (- —EYAP FAN CONTROL CIRCUIT _ WANUAL DISCONNECT SWITCH i
! K1 oL CONTRDL CIRCUTT SWITCH 81
TK30 — 1 T 5Kt v |
57— \T02-8 I L} 71%!5,,2 JOT S = 77854 A8 M SKi-3,4,5, LOW AWEIENT T-STAT 101,104
41 e %2 36 R4 1004 62,64 CONTROL POWER TRANSFORMER| 59
TTE] [POWER TERMINAL 8LOCK M
es— | 365 — 1784 |CONTROL TERMINAL BLOCK
K1 AUX 7TRS-3 K35 SUT - 104 |CONPR GURRFNT OVERLOAD 22
s9— i {}— M A0 A I L1 IKIB-EB. 55 05.7U6 _ |LOW PRESSURE TIMER 50,113
77851 g AL b T7P1-5" 1915 L B
s - INTERLOCK
F (<] I
7“ Tt 7P 52
coo 2 2TB8-: K16
"H— - F I E bud A ___ji6-8s, g 46,7952 |
o R uawy 1 PRIy — 11 2B1 = 283 |CONDENSER FAN MOTOR 46.49.52
- 2B4 - 266 |CONDENSER FAN HOTOR 735,38,41
72—
7TRE-X "4 -
7— -] 3 TRE A B l v 1K14-82, | | 381 - 364 |COMPRESSOR 76
5% P17 1917 th] 15 ]
e 3B1S1,38252 |COMPR WINDING THERMOSTAT 93
38253, 3B4S4 | COMPR WINDING THERMOSTAT 110
& coDL 4 c 7786-4 A I3
- i {1— B It u 1K33-86,
A 5 TPIE 7 1418 L 83
T &l
76 5 451,452 |MIGH PRESSURE CUTOUY 83,110
77— 0z ™ 453,454 LOW PRESSURE CUTOUT 93,310
. )ZTB7*|U N 7188~% - 4S11.4512  [FAN PRESSURE _CONTROL
— SN W & i
2 T RIGAT ) 2 I 7K30-67
{ sETRACK | '
_— 1 SEIBACK y3187-5 o ® A 7882 ' e 581 EVAPORATOR FAN_MOTOR 4
? o } suepLizn £ EVAP ¥AN_STARTER 57
| ECONGKI ZER 51,602 [LIQUID LINE SOLENUGID 7.95
o — N 1 ACTUATOR < bt g
1 CIRCUIT 5L3.5L&  [LIGUID LINE SOLENOID 306,107
278911 : 551 EVAP_FAN CONTROL SWITCH 87
81— r =4 4 B v » ! 552 SYSTEM CONTROL SWITCH 78
t [ 205
o }___m{ [ 7187-12 » " [HOT GAS BYPASS SOLENGID | 98,105
(3 e 206 [DISCHARGE A1R SFRSOR 02
SUCT IOR_LINE THERMOSTAT 79
B3 —
?—G—R"—c RO .
B — 77 K17 COMPR_F IXED ON RELAY 64
7R4 7K3C JEVAPORATOR FAN RELAY 78
t200m K17 771877 A 7P IPLUG_CONNECTOR
a8 - 7 7Re STAGE RESISTOR (3
75 LESS ECONOMIZER RESISTOR 85
86— 7z 24V CONTROL JTRANSFORMER 75
27 7TB5 — 7TB8 |CONTROL YERMINAL RtOCK
w— _ e 8 Ut D1SCH ATR CONTROLLER 69
208 7u3 COMPR F IXED _ON TIMER B4
88—
89—
20—
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82.8-90¢2

£1-M-ONvY

- " BEVICE PREF1X LOCATION COOE
s AREA LOCAT tON,
(10 WIN) -
10 M) Y MTEEY uvwx Tus-81 1| CONTROL PANFL
~— E) - 2 |FaN SECTION
3| comPRESSOR
B 4 EXTERNAL MOUNTED COMPONENTS
5 CUSTOMER OR FIELD PROVIDED
92— 8 SHIP Ws FIELD INSTALLED DEVICE
. . o 7| arTiONAL CONTROL PLATE
5 - 1 utl
s ATBZT 4 KIS, 1182-8 g, dFB o540 W' g W sea WE
K 5 rel > SIS T X -
K1 K2 1
B b [ 1 e [ Py &b [ iki—2s Line B2 o L 360,€
94— —(7,.{ ; 5' AF . 1K11-93, 94 5
| 2 1782 el o e X oo
A 8 = 1K2~24 LINE 85
b E s 62 D] & v
. p T TEIT TR, INSET "B
96— 1.n—3 ) |54 LA}
o 71858 B ! 5}( 138 77855, 00
Ts1
! ras1CE) K13
IS} 38
e : Vo1 Lne 71| )—Hw‘_a e wia-gs.
Lcdog  1xs INSET “¢" 55
17833 4851 1Tas L e JINSET “"¢"
4 3 B TK5=45.4
28— NS g |gv
61 85 K6
KB 1AUXL 1TB3-5 s £,6 IKE6-48,49
K i lo— -3 o] i
100~ i | - r Y 50, 10
L v [ ™5 e o [ es 1536 2438 #,, T wr-51,8 l@
v 1te I g (3 PP S (g P32 u.‘s—z 5 =
el =
1783 4512 ) & R KoL 1K6-34.55,
02— 2 < AR 36104
X9
kK9 faux b - L K9-37,38,
103— —od | ——{_p— 39,103
KB (AUKY 783-10 K14 118311 [ FBL_ 557 44B 2440 %3: T K10-40, 41 3]
. ) L A AN
o 4 ils 78 33 ] 1930 WPk ] 1134 —" 42
& I T
05— [ Ve
I L
FTBS-31 + 21856
106— ' i A
7 raE ®
P19 7185-12 [ 514
07— «—=2 T+ _-L._\,.L
wm»nT[ 101 m 7P1-10 L
K14 1TB4—4
b— 4K
10 L ’\r} }3 KA-24 [
x12 12 lmu-s s
o D il B _ c o ) 8P 8 6.9 | 1k3-2¢
b 2
o g 1 1% K12-109, 150
- 104 - - 1754~
sto— L L E o'fs 1B4=1p F9 eon M7 opa W san WA AUTBE2 o use o 1TEAS3, 452 16 o [Soasa] o BT o [masi]
SRR = ™ N e 70 71 72 5 7
125 PSIG)
TH—
;]
" A WARNING
z
13— § HAZARDOUS VOLTAGE! " - - We-112
+
DISCONNECT POWER BEFORE i MY
yis— | SERVICING.
fALLunE To DIscoMKECT Pvgg  EVERE NOTES:
o VICING CAN CAU Vi . .
yis— USED ON 4D, 5D AND &G TON UNITS ONLY. RE USED FOR
PERSONAL INJURY OR DEATH, USE COPPER GONDUCTURS ONLY G i ()] T L A e ol/SED Pstzu?
T oK. €Ol ONS
e UNIT TERMINALS ARE NOT DESIGNED <12] USED ON 25, 30, S0 AND BB FON UNITS ONLY. BUT NOT USED FOR ALL OTHER CONIRGL OPTIONS
B & AVERT I SSEMENT TO AGGERT AMY STHER WIR(KG i3] USED ON 50 AND O TON UNIES ONLY. 28] €00L-2 CIRGUIT AS SHOWN IS FOR 4D THRU 60 TON UNITS
1 SEE INSET "C” FOR 20 THRU 30 TON GIRGUIT VARIATION.
" VOLTACE HASARDEUX! (%] revove mrsisToR 7R5FESOM 71884 & 7TBB—€DI INE 83}
— WHEN FIELD SUPPLIED FCONOKIZER IS REQUIR FIELD T0 REMOVE JUMPLR (7TH7-4 & 51 AND PROVIDE A
DECONNECTEZ LA SOURCE ELCECTRIGUE CONTACT CLOSURE WHEN NIGHT SETBACK (S RCGHIRED.
AYANT O'EFFECTUER L'ENTRETIEN. AMPORTANT | (5] OPTIONAL FIELD PROVIDED AND INSTALLED LIGKID I IKF
118— Do NU]T ENER%I 7€ SOLENOID VALVE (SL1 THRU 5L4) FOR CHARGL |SOLATION, 22. THE FOLLOWING CAPABIL!TXE;[B’}E UI’YFngAL = YREPV ARE
INNECTE R Lk SOU UNIT UNTIL CHi IMPLEMENTED AND WIRED AS IRED A SPLCIFIT
ECETER?(E;UEDECG T D EFF RCE AND START—UP PROGEOURE (18] 1836, 1537 aND ASSOGIATED WIRING ARE USED WITH Low APPLIG
119— | L'ENTRAINER DES BLESSURES CoRPORELLES HAS BEEN COMPLETED AMBIENT 0PT 0N ONLY S S O aMBlENT e
OFT ION, CUNNECT J3-2 LUl = HOT GAS BYPASS VALVE (6L5 & 61L& — L INE
SEVERES OU LA MORT 13-4 o PLUG 1P3-3. B o, ms?_
120—

RLSISTOR (7R4 - 2000} AS SHOKN IS FOR 20 TMRU 30 0N
INITS. RESISTOR IS 4020 ON 40 JHRU 60 TON URITS.

GONNECT [UNS &S SHOWN TO COMPRESSOR CONTAGTOR COILS
2 (1K1 & KZ) ARE FOR ALL UNITS £XCEPT 25 TON.
SEE INSET “"B” FOR 25 TON CONNECTIONS.

(ebed snojasid
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81

61 e

66 —

67—

68—

7t—

72—

73—

75—~

76—

79—

80—

at——

B2 —

85—

86—

87—

88—

89—

e ——
LEGEND

358 36A.8 A
J Uhe'%o | DESIeNATION OESCRIPTION iR
A 152 A wep  JF7 e s 1F1 - k6 AN TUSE $0.34-36
FT [CONTROL CIRCUIT FUSE 81
B0 4 aa [ 4FB,1F5  |COMPR PRUTECTOR Fuse | 3,118
141,142,143 _|JACK COMNECTOR ]
8 AK1, 1Kz |COMPRESSOR CONTACTOR | 94,95
K3, 1Ks _ |COMPRESSOR CONTAGTOR | 109,108 |
K5, KE, 1K7_[CONDENSER FAN CONTACTOR |99.3G0, 101
TKH, RS, K10 | CONDENSCR_FAN CONTAGTOR _|102,103, 104
1KT1,1K12 |RESET RELAY 94,109
TKT3,1K14_[COOLING RELAY 79,968,765
" iK15,1K16_|GOOLING RELAY 70,75 _ |
) PruUG CONNECTOR
CIRCULAT ING_PUMP CONTROL g FREUI = L BT CoEaT S ITEH ]
sK1_DL K1 77 57 CONTROL GIRCUIT SWITCH B
yTee ) S NP eTBy3 6TA-4 a8 A SK1=3.4.5 iR CONTRGL POWFR_TRANSFORMER| 59
41 o ' s 36 6 56 TP 014 e7.70’ 7B PONER TERMINAL BLOGK 11
 w® H N 762 = 1Tb4 |CONTRGL TERMINAL BLOCK
H 7 - H U1 - 104 |COMPR CURRENT OVERLOAD 2 |
! _ ! [ 10506 {Low PRESSURE T IMER 50,113
| - —
57881 L@ @ 8312 i
¥ e 77851 ° L ges7  (TESER T g6t o 6TBS—8 7TB8-9 , |
P ) =) SoL - _O\E‘ it : { ———— 1 1K15-88.93 -
E v & J CIRCULATING] B9 P 43 54 [
NTERLOCK 1 X *ﬁlﬁ‘f__’_ﬁs J A
el = 2 2 [ 287 - 263 ICONDENSER FAN MOTOR
G 264 - 286 _[CONDFNSER TAN MOTOR _
smme-g Lyl 62 6789-9 7T e % ) iio-at COMPRESSOR 2
43] ‘D_., 4;(5 MINY 4 110 7
SA151,30252 [COWPR WINDING TIi RMOSTAT 53
UNIT CONTROL PAMEL (AREA 11 35255, 36454 _[COMPR WINDING THERMOSTAT | 110
VP RLATE
(AREA 73 j
v o 7TBE-3 ws 1%14 82,
| T e ST+ ]
451,457 [HiGH PRESSURE CuTouT 53,130
- AG.A 455,456 _|LOW PRESSURE_FUTOUT 93.110
Pad 45114312 [FAN PRESSURE CONIROL 99,102
v wf{:]—o— 71Be-12 uto — L . MR L isae, 581 [GIRCULAT ING_FUMP MOTOR z
i g 3 %ns uing ke s : K1 CIRCULATING PUMP STARTER 57 |
| 1ot SL1,51 3 LIGUID LIKE SOLENGID 97,106
1 & 551 SYSTCM ON/OFF_SWITCH 67
I “EVP" REMOTE MOUNTED ERN__ domn 2084 5557 OUTSIDE AIR FHERMOSTAT 70
1 CONTROL PANEL (AREA 61 @
| ReShONSE =
! 1o FOKE 6Ls HOT GAS RYPASS SOLENGID 71
: m 6R4 STAGE RESISIOR 86
1 o1 223a eR17 [CHICLER TEMP SENSOR &7
| w” __ es12 FREEZESTAT 70
| 6556 FLOW SWITCH 70
217 Jog  P? IS aaa 612 241 _TRANSFORMER 74
[3> L ey 6789 CONTROL TERM INAL BLOCK
o 118312 su1 ¥ CHILIUER CONTROLLER 70
RFSET 6re {22 =
0 {3 205¢ T e v 'K'}iﬂ_( 7F1 PLUG_GONNFCTOR
! o . LR 7RB.7RS__|LOAD RESISTOR 69.72
Lo Lt 2060 . FR10,7R17_|10AD RESISTOR 75,78 |
% 7TBS & 7186 |CONTRQL TERMINAL BLOCK
wis 707.7U8  [COMPR FIXED OFF TIMER 70,73
[y 7UB.7U10 _|COMPR F IXED OFF TINMER 76.79
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100~

01—

102~

03—

106—

15—

06—

07—

109—

10—

-

12—

i

14—

12£8-90¢€2

T &

17—

18—

18—

120—

SERV

FAILURE TO DISCONNECT POWER
BEFORE SERVICING CAN CAUSE SEVERE
PERSONAL INJURY OR DEAI

ANAVERT SSEMENT
VOLTAGE HASARDEUX!

DECONNECTEZ LA SOURCE FILCECTRIGUE
AVANT D'EFFECTUER L ENTRETIEN

FAUTE DE DECOMNECTER LA SOURCE
ELECTRIQ\JE AVANT D'EFFECTUER

L "ENTRAINER DES BLESSURES CORPORELLES
SEVERES OU LA

USE COPPER CONDUCTORS ONLY
UNIT TERMiNALS ARE NOT DESIGNED
0 ACCLP1 ANY OTHER WIRING

IMPORTANT |
00 NOT ENERGHZE
UNIT UNTIL CHECK-QUT
AND START~UP PROCEOURE
HAS BEEN GOMPLETED

HOTES:
(37] USED ON 40, 50 AND 60 TON UMITS ONLY.

1Z] USED ON 25, 30. 50 AND 6O TOW UNITS OMLY.
{13] USED O 50 AND BO TON UNITS

NSTALL JUMPLR GTBO-7 & &
CAS RYPASS OPTION "B

oLy,

TBE-8 - LINE 70) WHEN
1$ RLGUIRED.

GPYIONAL FIELD PROVIDED AND {NSTALLED LIGUID LINE
SOLENGID VALVE (SL1 AND 5L3) FOR CHARGE |SOLATIGN.

OUTSIDE AIR IHLKMUSTAT (5557 - LINE 70} 1S REGUIRED
FOR LOW AMBIENT COMPRESSOR LOCKOUI.

CORNECTIGNS AS SHOWN TO COMPRESSOR COMTACTOR COILS
3 &2 LIK1 & TK2) ARF FOR ALL UNITS £ 5 70!
S6€ INSET "B" FOR 25 TON CONRECT IONS .

{I9] Jack CONNECTIONS (1y2) AS SHOWN ARE USED +OR “NO
EM CONTROLS" OPT{ON. CDNNECTIONS ARE PRESERT,
BUT T IR0 FoR AL DN o oy e

<20] COOL-2 CIRGUIT KS SHOWN IS FOR 40 THRU 80 TON UNSTS.
SEE INSET FOR 20 THRU 30 TON CIRCUIT VARIATION.

21 {HL FOLLOKWING CAPABILITIES ARE OPTIONAL  THFY ARE
IMPLEMENTED AND WIRCD AS REQUIRED FOR A SPECIFIC
APFLCATION,

{ 8] HOT GAS BYPASS VALVL (6LS - LINE 711

7] FLOW 5wiTGH (6358 - Line 7o)

€22] RESISTOR (ER4 — 200m) AS SHOWN IS tOR 20 THRY 30 Ton
UN(TS. RESISTOR IS 4020 ON 40 THRU 60 TOn ul

T DEVICE PREF 1X_LOTAT 10N COBL.
AREA LOCATION
T -1 -
hd % uy.w __ ' _| CONTROL PANEC
~ % 2 " {Fan SECTiON
3 COMPRESSOR
4 EXTERNAI MOUNIED CDMPONENTS
5 CUSTOMER OR FIELD PROVIDED
[ SKIP W/ FIELD INSTALLED DEVIGE
7 OPTIONAL CONTROL PLATE
i782~7 WIS TB2-s
52 4
Kir 145 PSIG) K K2 By’
8 L} <o mu.““tt s
7 V- K 3. 94
P Toas 1K!
2. Lie o5 o-—(}_ﬂL—
62 [y
INSET "B
P12 < —
F -3
mas—'L "suj@ s e
81 —— ﬁ
4 7T86-2 W
é LIND 7}‘;—”!-6 TI-5 1K|3‘55
%S INSET “C" \9‘
es-s| ¢ asti A 17834 3 E.E K5=45. 48, e
61 w 43104
K TKE (AUX) a  1TB3-5 o I £,6 TKB-48,48,
H \[5‘ 50,100
1KS (AUK} K3 —§ K7
J iy . | . 11 A 17836 [ 243C :éf’* 4,1 1K7-51,52 (z
1} I rals 55 P31 1332 2 i
o TKE
Toye A 4512 A 1183-9 8 ey KL KB-35, 35,
7 A 4 35,704
KR TAUE) 13
X | 1 B ] & P L 4 uﬂ;—-§7.5=3
KD
) WE R lna:—w [ o 1TAY-14 © 244¢ b 1K10-40,41, l@
H b+ L [k 7T #3-3 7 13-4 “2 [
77BS-6 AG AJ
. e-2e al
1Ki2
'T‘l B c 5} D | 13-4
ottg nal] K12~ 108, 110
- 1 we -
e 10 a LTty 0P8 o K12 e NP son NP aUTBI-2 g ase o 1TEA-3,
4776 66 — VN2 w I~ 70 £ 71
45 PSI1G)
NG a J7 1, 8
7 17B2-12 oo
HAZARDOUS VOL TAGE ! sus Ip—- G Iue-132
DISCONMECT POWER BEFORE {10 Wi -
1C TN

{(ebed snoeid
Wwoy panupuog)



Figure 10

Connection Diagram for

Typical RAUC 20 thru 60 ton Units
(All components)

(Continued on
next page)

AREA 2 CONDENSER FAN MOTORS

OO
! uf ] s L wf sy

28K 29A 30A 31A 32A 33a W34 W35 w3b

[X}4

19A 20A 21A 22A 23A 24A

MAIN CONTROL BOX {AREA NO. 1)

y
)
1K11 1K13 1182
o8 05 20+-55A (o8 o5 2o B 34 _é_—k L :.:—4 (]
65A 53A 12 12 8 ’ 20A 814 23A 61k
538—os o6 30| B1A-fos b6 Jol-628 e _f_ o _f_ :-:— 1?;\ 21A 224 244
528—07 o4 Tojq 43007 04 loj-61a p—~60[6}-p 5Hc.0 A.B.P—] e[} ! ! s
Y J s4a T17 '\ A4 _s_l A—{E5]6
53C 61D 36y 1498 R 518 36w ]4me | aB—{52[7H-b.e.F A.B—{58][7} c €
A.B— 53l8—cC.D G, J—1 748 1K5 1K6
77¢ 43E S2E aB-le2lal-c.£ A—176]0} AuX AUX
66C 74D 36V | 508 36X | 496 708 . : |- NG NO
[ | 745 ) 1 32217‘18 A.AA—1{ 36 |10} A.p—{ 77 |10}
s7a~fc1 o4 7o}-s520 Lot 44 7o}-a3¢ Uoy 84 7 32 D ”}X'Y o L it f 7 ?
] 6 c-{36 12tu.z  B.c—{43 1
o3 o6 Sol-668 o3 66 9o1-83A o3 b6 % s 7] G171 | | [
. 5 16A 18a 188 188
s8A—jo2_of B0 22 2% o2 o8 %o uO;T IONAL (AREA 7) e B 17A o S e
1K12 75B 1Ki4 82A  1K16 AL P32 - 132 36E,F 638 36F G 64D
<d al 3] N0 SYSTEM conTROLS” pLaTe B 23y 2
17 RED SPLICE T4 FRI11
34A 5 4 1P3-3 143-3
U6 131000 (;"ug‘c‘l 780 Ly [}—7ee 17D G2l 18D
BLK SPLICE (3 MIN) v 1
358 4 3 1 a a
18 g 3644 2 HT HZ  H3  Fé
500 |36aP LINE
. 7A—d3 & Gl &G 46OV/B0HZ
S4A 838 1536 1537
o o 7R10 ]
53D s 5 4 151000 Sus 78€ m
(5 MiN)
wola] (3 MIN) 50C N
1 3 AD
574 vy 36AG 2 244B-] 115 VAC
493 | 36ay A3 x2 X1
66D 828 T ‘{
152 o o 7R9 358
348 5 4 (5100Mm 7u8 384.8 368
Juls (5 M
(3 MIN)
A . 5 49C
36AF 2
191 7P1 T 56";._ N 55A  56A STA  S56A
sor 526 49D | 36am 45— I} i | 1
515——2) >2——51F E33)511)"1B 10T 02
62C K 3 62D g-a 7R8
36AA——< &G 364B 7U13) B L 5700 1A 2a 3a 18 28 38
488 &—1{—48a (3 NIND P
[i1> 488 or 496 < G1—49A 1 3|
s08— ¢ &l son 67 36AE 2 1A 24 3A 18 28 38
518—— G151 48D | 30aK 44A—q3 -
1E—-K G1—T4F 808
756 — &< Sol—750
— ST b ;'.57_3-;32 __;’;351 ac.D 1A 2A 3A 18 28 38
—1< S i i IR CE! 36C.0[ 618 36D,E | 62a
192 762 p—{ 62 [fo— 50 [3}-A.C.D i J, },
N p PN F— «;; :: 51 %‘»—A.C.D )i 1 ] ] ! )i
b EEN N iy C <&l <l
3 AG AT 36 16— 7
82A— D aF . axil 3675 8
il KX | . = 1K1 K2
“A_ 55 % _a:sa A8, AE-1 36 (4t —H 43 {9 }—A
] 6; :E N A—] 43134~ —] 45 [10}—A
- 7 7 | 42 12— ~146 (11—A
8 6—{ 52t~ —{ 47 122
T+ | ol S P9
—w? o > 2 ,}7 | [ ] |
135 i 177 1727 4A 6A 78 98
_T) >'2_._ § - —? é 5A 8B
] ] | 1
\__CUSTOMER LOW VOLTAGE \__ WIRE ENTRY FOR \__CuSTOMER 115 VAC \__REMGTE MTD DEVICE \ .
CONTROL WIRE ENTRY FIELD ANSTALLED CONTROL WIRE ENTRY WIRE ENTRY (AREA 4] COMPRESSOR A & B WIRE ENTRY (AREA 3}
AREA 4 COMPONENTS EXTERNAL TO CONTROL PANEL AND WITHIN UNIT CABINET
4s1 452 <4 453 453 454“@
L GPT | ONAL - BT ) ONAL ) GPY 1 ONAL L
HIGH PRESSURE 58A HiGH PRESSURE 1A LOW PRESSURE s1c LOW PRESSURE 570 LOW PRESSURE 70¢
crpluTour CUTOUT cuTouT CUTOUT CUTOUT
IRCUIT NO. 1 CIRCUIT ND. 2 CIRCUIT NO. 1 CIRCUIT NG, CIRCUIT NG. 2
584 724 125 PSIG) [——58c t45 PSIGI —— 58D (25 PSIG) 71C

382 — COMPRESSOR B

38t — COMPRESSOR A

AREA 3 COMPRESSCRS &

WINDING T-STATS

T 12 Tt 12
3B252 38181
WINDING WIND I NG
? T-STAT 13 T-STAT
78 9B 88 60B BiM 4A 6A SA 59B 600D

RAUC-W-13

20



(Continued from
previous page)

INSET “C"
1P3-1 1432

650 3 [J3—243¢

1P3I-3 1434 I—FES-ET Y
7853 D244 {OPT I ONAL TRANSFORMER CONNECTIONS)

170 18D @

K2

CONDENSER FAN MOTOR WIRE ENTRY (AREA 2)
H3

h4

—~

171
20bv/60HZ

171
576v/6012

[ [ i I i ! T
INSET B
16¢ I 8¢ 254 ! 274 258 I 278 25¢ | 27¢ {OPTIONAL COMPR CONTACTQR CO!L CONN}
26A 77A 268
36| 7!

17¢

36M. T 243C 36K, 76B D 36T 244C 36C.0 B2E 350.£ 61L
i

1K3 | i 1K2 I

V- V-

/A WARNING

A

B

c

!
Gl HAZARDOUS VOLTAGE!
1F1 iF2 F3 1F4 175 176 0 ISCONNECT POWER SEFCRE
SERVICING,

FAILURE TO DISCONNECT POWER
BEFORE SERVICING CAN CAUSE SEVERE

7 i ? 1 i T PERSONAL INJURY OR DEATH

e | o= | AAVERT | SSEMENT
2€ 2F VOLTAGE HASARDEUX!

DECONNECTEZ LA SOURGE ELCECTRIQUE
AVANT D'EFFECTUER L'ENTRETIEN.

FAUTE DE OECONNECTER LA SOURCE
ELECTRIQUE AVANT D'EFFEC

L 'ENTRAINER DES ELESSURES CORPGRELLES
SEVERES OU LA MORT.

1P3—4 1i3~4 @ 17
2448 ——B B———ZQAC

=0m > 5

—-oom>5
ool

68A 69A 70A 69A

1\]3@ 10‘@

1c 2c 3c 10 2D 3D

TMOODP N
moOmP W

MMOOE» =

( )
PHASE € UNIT TERMINALS ARE NOT DES!GNED
TO ACCEPT ANY OTHER WIRING

“’“"TE B} F USE COPPER CONDUCTORS ONLY

1 2 (4 10 20 30 “’"‘TE A

. |

‘L OPT HONAL HBAS BEEN COMPLETED
1TE1 NOTE :

&4 1 e
151 ) 1F4,1FS5,1F6, 179, 1K3, K4, 1KB, 1K9, 1K12,

- 1K14, 1Ki6. 1784, 1U3, U4, 1UB 784 . 285,383,
3B4, 38353, 38454, 452 .454,4512 AND
ASSOT | ATED WIRING ARE USED ON 40 THRU
6C TON UNITS ONLY.
1K7,283,15S36 AND ASSOCIATED WIRING ARE
USER ON'25, 30, S0 AND 60 TON UNITS ONLY.

1K1G, 286, 1537 AND ASSOCIATED WIRING ARE
USED ON 50 AND 60 TON UNITS ONLY

?RANSFORMER £171) PRIMARY {LINE) CONN.
IS FOR 460V/60HZ. SEE INSET
"A" FOR OTHER VOLTAGE CONNECTIONS.

1S36. 1537 AND ASSOCIATED WIRING ARE USED
WITH LOW AMBIENT OPTION ONLY. ON Ul

wWiITHOUT {OW AMBIENT OPTION AND ALl EVP
UNITS CONNECT JACK 143-2 TD PLUG 1P3 AND
JACK 1J3-4 YO PLUG 1P3-3. SEE INSET c".

OPTIONAL PLATE AS SHOWN 1S FOR "NO
SYSTEM CONTROLS™. SEE OPTIONAL CONTROL
PLATE BiAGRAM FOR OTHER VARIATIONS.

7R10,7R11,7U9,7U10,7U15,7U16 AND
ASSOCIATED WIRING ARE USED WITH 40
THRU 6C TON UNITS ONLY

opr‘fo‘n@ 4511 4512@ ON_“E£VP“ CONTROL UNiTS, LOW Pl;EgSUgE oN
— - CUTOUTS {453 & 4S4) OPEN AT 45 PSiG.
LOW PRE SSURE 700 FAN PRESSURE 616 FAN PRESSURE 746 TS Rer on 1 ¥s * sw Tenes OPER AT 25
CONTROL CONTROL PSIG. WHEN UNIT HAS “EVP” CPTION, CONN—

U - . .
c‘?ﬁﬁ‘;s’l‘g) 2 710 CIRCUIT NO. 1 63A CIRCUIT NO. 2 L 76a

IMPORTANT |
DO NOT ENERGIZE

7
I
|
i
I
I

#771

T T (PHALSE A) L2 {PHASE C}
(!)c I Lo ! | (PHASE B) |

-
Cmm—de——o

-
N
(1]

]
11¢ 14D LINE VOLTAGE

\—COIPRESSOR C & D WIRE ENTRY {AREA 3} \——CUSTWER
POWER
WIRE ENTRY

@A @ @@@@

CONTROL 80X AS FOLLOWS

REMOVE WIRES 57C & 58C ON 1TB3—1 AND
7 AND CONNECT WIRES 57D & 580. REMOVE
WIiRES 70C & 71C ON 1T84-2 AND 3 AND
CONNECT WIRES 700 & 71D.

CONNECTIONS AS SHOWN TO COMPRESSOR
CONTACTOR (1K1 & 1K21 CGILS ARE FOR ALt

UNITS EXCEPT 25 TON. SEE INSET "B FOR
25 TON CONNECTIONS.

384 — COMPRESSOR D @ 3B3 — COMPRESSOR C Cﬂ

a g

11 12 COIL CONNECTION VARIATION TO COOLING
3 2 RELAY (IK13) IS A5 FOL

WINDING . WINDING 20 2 30 ToN UNITS T USE WiRE NO.

T-STAT T-STAT CONNECTION VARIATION TO JACK CONNECTOR

{141-6} 1S AS FOLLOWS:

20 — 30 TON UNITS — USE WIRE NO. 498"
40 _ 50 TON UNITS — USE WIRE NO. "49G”

@ g

200,230 VOLT UNITS ARE FACTCRY CONNECTED
AS 200V UNITS. 230V UNITS REQUIRE THAT

WIRE "180" BE MOVEC TO "H3" TERMINAL OF
TRANSFORMER (1T3) AS SHOWN N INSET “A

150 140 738 74P 1oc 12¢ 1nc 728 73C CONNECTION VARJATION TO COMPR F IXED ON
TIMER [7U14] 1S AS FOLLOWS
20 - 30 TON UNITS — USE WIRE NO. '49D"
40 — §0 TON UNITS — USE WIRE NO. “51D"

2306-8726
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Figure 11
Connection Diagram for

Typical RAUC 20 thru 60 ton Units (Continued on
(Optional Controls Plate) next page)
NOTE :

<] CONSTANT VOLUME ONLY ~ WHEN CUSTOMER INSTALLED DUCT SENSOR ISRT1 — SEE FIELD DIAGRAM) | REQUIRED,
REMOVE RESISTOR (7R} — 7T88-5 & 6) AND INSTALL PER FIELD WIRING DiAGRAM,

<{Z] VARIABLE AIR VOLUME ONLY - REMOVE RESISTOR (7RS FROM 77884 & 7TBB-5) WHEN FIELD SUPPLIED ECONOMIZER
1 [} .

VARIABLE AIR VOLUME ONLY — RESISTOR (7R4 — 2000) AS SHOWN IS FOR 20 THRU 30 TON UNITS. RESISTOR IS
4020) ON 40 THRU 60 TON UNITS.

@ "EVP" ONLY — SEE "EVP" CONTROL PANEL DIAGRAM FOR |NTERCONNECTiON BETWEEN UNIT CONTROL PANEL (AREA 1)
WITH “EVP" PLATE (AREA 7) INSTALLED AND “EVP" CONTROL PANEL IAREA 6 ~ CUSTOMER INSTALLED.

7R10,7R11,7U9,7U10 AND ASSOCIATED WIRING 1S REQUIRED FOR 40 THRU 60 TON UNITS WITH "EVP" OPTION ONLY.
DEVICES AND WIRING ARE PRESENT ON PLATE FOR 20 THRU 30 TON UNITS BUT NOT USED.

SEE _APPROPRIATE INSET FOR;
I )

OPTIONAL (AREA 7}
"CONSTANT VOLUME" CONTROLS PLATE

7K21 Ui 17
©8 o5 20 HEAT 2 HEAT 1 o8 o5 20
85— po——201c
o9 16 304+—2010 28 06 301—204C
B4A,B—— —-2104
aw—ﬁ
o7 4 1042038 B8BA— c? ©4 101—203C
HEAT 3 HEAT 4 T T
2020 210A 874 © !f I e ‘[ lfi’ : 36AQ 79A
848,— —— 84C
|—sBa
7K30 730
©8 o5 20 COOL 4 cooL 3 o8 05 20
42A— o——sor 42A—1
cg ls 30 og ls 30
430 — F— 43K, L
52K —| 52K—]
07 14 10 51F — o7 lq 10
T T cooL 1 coalL 2 T
202C 2034 48F | ]’ N f [ ]fj 202C 2634
436G, 4 — ——43J,K
—a0F
2P 7P1
> 1526 17134251 TRTR WBYR >7—526
>5—1—6F S8
G620 &—1—62D
<G——36AB 216¢|2068|207C|2088 | 202E |2128[2138 G1—36A8
Ge8a 217C 2058 2 [4BA
04A 2018  212B 2158 S
&1—49a G149
G—{—50A &G—50A
G514 G151
G114 &G—74F
€o— 750 €750
& G
Sz 71—
36AC 524 36AC 524
115 voLT 115 vOLT
712 772
24 voLT 24 voLT
2TBS 7788
o7 48 1 }-a,F
2024 201A ol 28 2l-AF 2024 201A
b~ 62 50 [3F=A.F
Fl81 S1I4|-AF
{38 —a+[5}-A.0
H3s -1 85|64
7188 2 i e 2 7187 7188
12 36 | Je7|8}-4 2 1A 12
LA A, ac-136 | e ls}-a —j20312 /A i1
L c{a3 10} 3 |19
8 ) A a2 1 4 |2
8 G,d.k— 52 12 15} L8]
7] (308} _— — 5 7
(3300 RS
c—217[6 e e € (51101
c—l21g[5 r A—{218[5 E
{21504 9 g y= ; A—{218l4 |=
B—{214|3 A—{2141 3~ @
p—213[2 - Fo—=—— === a—z13l21-
a—{ziz[3 |- § o = a—fzezli}-
CUSTOMER 24 VOLT CONNECTION AREA CUSTOMER 115 VOLT CONNECTION AREA CUSTOMER 24 VOLT CONNECTION AREA
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(Continued from
previous page)

/A WARNING 7/~ CAUT ION

DISCONNECT ELECTRIC POWER USE COPPER CONDUCTORS ONLY
SUPPLY BEFORE SERVICING TO TO PREVENT EQUIPMENT DAMAGE.
PREVENT INJURY OR DEATH UNIT TERMINALS ARE NOT DESIGNED
DUE TO ELECTRICAL SHOCK. TO ACCEPT ANY (‘)]T-HER WIRING.
DEBRANCHER DU CIRCUIT UTILISER SEULEMENT DES CONDUCTEURS
DAL IMENTATION ELECTRIGUE EN CUIVRE POUR EV!TER O'ENDOMMAGER
AVANTB LE'SESNTF:}EEI;’Ilzr:‘cli;zqrukP AE';HTER L'P(-:Ansm ;[:EE\;JT, LES BORTNES NE SONT
L Ul U UES POUR AUTRES TYPES
:APPL 'CABLE CONTROL VAR ! AT ! ON ELECTROCUTION. DE FiLS CONDUCTEURS.
g l
" OPT IONAL (A.BEA 7) OPTIONAL (AREA 7) @ {
} VARIABLE AIR VOLUME" CONTROLS PLATE "EVP" CONTROLS PLATE
Gl '
7911 TR
51000 72010
S Smn—dqow Fau 15 MIN) <l
2028——q TR cooL 6— ch
2178—q TR Ap
212a—dw t 36A0
213a——qR i
214A—dB Goot 3 :’
215a—dq ¥ LAP
q10 ap
216A—d 9 cooL 4—| Cp——43r ]
7R10
208A—d 8 | Ap—51E 151000} ws (]
207A—dq 7 (5 MINI
2078—d 6 [ap soc—\s
205A—4g T cooL 3 ¢ph——430
208A— F1 A p—m—50F 36AG 2
211A— P —
(_—c P1 8p 46A—d3
ds €o0L 2~{ Cp-—-43pP
Ap—a0E
q4 L.
q3 [ep
q2 cooL 1— Ch—43u (5100m 7ue
q1 Ap—48E (5 MIN)
49c—X 1
364F 2
u13 a5a—43
79— 1
. 5p
480—q 2
4p 7R8
36AK— 3 t51000} U7
(5 MINI
48C 1
364E 2
44A—q3
7T8S 71BS 7185 7186
o751z~ 48 [1}-A.D.E 12] 48l1h-AC
F— 74 N1 49 |2 1—AE F— 74 13— 48 {21-AC
o—{ 6z i}~ %0 [3}-AE 10} 50 13}1-A,C
F~161 |9}~ LL—A,E F— 61 ]9} 514 —AC
|| 5 8 5
7 [ Is] 7 6
A3 (s}- |7 AG,AJT] 36 |6 - 7
A aa{ 3 |5 mn ar{{38f5 [
AB.ac{36 [4} mp AB,AE{ 36 [4 T [o}-a
w.por{43[3}- 10 3 B Ty 1Y
a{s2(2]- :E = —{ 46 Hi}-a
6,o.xk—{52]1}- R c-{52]7 {47 [12-A
At |
====" | st ———n
b o7 1 s
{
CUSTOMER 115 VOLT CONNECTION AREA CUSTOMER 115 VOLT CONNECTION AREA J
{
2306-1830 D
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For further information on this product or other Trane products, refer to the *Trane Service Literature Catalog®, ordering .
number IDX-{OM-1. This catalog contains listings and prices for all service literature sold by Trane. The catalog may

be ordered by sending a $25.00 check to: The Trane Company, Service Literature Sales, 3600 Pammel Creek Road,
La Crosse W1 54601. RSSIPM

RAUCW-13 24



% TRANE

Installation RAUC-IOM-3B

Operation

Maintenance

Library Service Literature
Product Section Unitary
Product Split System Air Cond. (20 Tons and Larger)
Model RAUC
Literature Type Installation/Operation/Maintenance
Sequence 3B
Date November 1993
File No. SV-UN-S/S-RAUC-IOM-3B 11/93
Supersedes RAUC-IOM-3A 4/93

Split System

Remote Condensing Units

and EVP Chillers

Important Note:

Do Not release refrigerant to the atmosphere!
If required service procedures include the
adding or removing of refrigerant, the service
technician must comply with all federal, state,
and local laws. Refer to general service
bulletin MSCU-SB-1 (latest edition).

Models...

RAUC-C20 RAUC-C40
RAUC-C25 RAUC-C50
RAUC-C30 RAUC-C60

With 3-D™ Scroll Compressors

Since the Trane Company has a policy of continuous product improvement, it reserves the right to change
specifications and design without notice. The instalfation and servicing of the equipment referred to In this
booklet should be done by qualified, experienced technicians.
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All standard Trane products are
identified by a multiple-character model
number that precisely identifies a
particular type of unit. An explanation
of the alphanumeric identification
codes used for RAUC units is provided
on this page. Its use will enable the
owner/operator, installing contractors,
and service engineers to define the
operation, components and options for
any specific unit.

Model Number

Description
RAUC-C60 G-B J1 3 AEGI
1,2 834 567 8 9 10 1112 13,elc
Digit 1 Digit 11
Unit Type Ambient Control
R = Remote Condensing Unit 0 = Standard
1 = Low Ambient 0° F
Digit 2 -
Condenser R;g;;g: Listing
A = Air Cooled 0 = No Agency Listing
Digit 3 3=UL/CSA
Unit Airflow Digit 13
U = Upflow Miscellaneous Options
- A = Unit Disconnect Switch (non-fused)
Digit 4 B = Hot Gas Bypass *

Development Sequence
C = Third

Digit 5,6 & 7
Nominal Capacity
C20 = 20 Tons

C25 = 25 Tons

C30 = 30 Tons

C40 = 40 Tons

C50 = 50 Tons

C60 = 60 Tons

Digit 8

Power Supply
G = 200/230/60/3 XL
4 = 460/60/3 XL

5 = 575/60/3 XL

9 =380/50/3 XL

D = 415/50/3 XL

Digit 9
System Control
B = No System Control
C = Constant Volume

E = Supply Air VAV
P = EVP Control
Digit 10

Design Sequence

D = Scroll Compressors w/o
Crankcase Heaters

E = Added Pressure Switch
(Compressor Protection)

F = Added 50 Hz Units, Added
Disconnect Exterior
Handle

G = Fan Guard Change

H = Scroll Vibration Solution

J = Compressor Current Overloads
Replaced by Compressor Circuit
Breakers

Suction Service Valve
Pressure Gauges *
Return Air Sensor *
Copper Fin Cond. Coil
Flow Switch *

Unit Isolator - Spring *
Unit Isolator - Neoprene ™
Packed Stock Unit

it

D
E
G
H
T
1

2
9

[ IR U TR 1]

* Field Installed



Literature
Change History

RAUC-IOM-3 (Nov. 1990)

First issue of manual providing
installation instructions for Model
RAUC condensing units (“D” design
sequence) and the Mode! EVP chillers
used with these units.

RAUC-IOM-3A (MARCH 1992)
Revised manual to include “E” and “F”
design sequence units. Added 50 Hz units
and ship with information. Added discon-
nect handle information. Added "G" design
sequence units,

RAUC-IOM-3B (Nov. 1993)

Added information on Compressor Circuit
Breakers. Added "H" and "J" design
sequence units.

Warnings and Cautions
“Warmings” and “cautions” appear at
appropriate points in this manual.
Cautions indicate areas where special
attention is required to prevent
equipment or property damage.
Warnings focus attention on the
personal safety of installing and
operating personnel. The instructions
given in sach warning appearing in this
manual must be followed carefully.

General
Information

Unit Description

Model RAUC condensing units are
designed for outdoor mounting with
vertical air discharge. These units are
most often installed on a flat roof, but
may also be placed on a concrete slab
at ground level.

These units may be ordered with four

different unit control options:

- Constant Volume

- No System Controls
{customer-provided control);

- Supply Air VAV control; or,

- EVP control.

These units are factory-dehydrated,
leak-tested, charged (holding charge)
and tested for proper control operation
before shipment.

The condenser coils are aluminum fin,
bonded to copper tubing. Copper-fin

colls are optional. Louvered condenser
grilles for coil protection are standard.

Direct-drive, vertical discharge
condenser fans are provided with
built-in current and overload protection.
Head pressure control dampers are
available, field- or factory-installed, if
low ambient operation is required.

Field wiring, electrical schematics and
panel connection diagrams are glued to

Figure 1a the inside of the control panel access
Ship With ltems door.
The quatiop of ship with items is
RAUC Unit Condensor Fan shown in Figure 1a.
~ N
.
|
|
|
1
|
!
i
! Q \
i i) I
AN = I |
— = - - \ L - e --J\

i N
Control Box

Y
Compressor

Unit Inspection

When the unit is delivered, verify that
the correct one has been shipped and
that it is properly equipped by compar-
ing the information that appears on the
unit nameplate with ordering and
submittal information. Refer to “Name-
plates”.

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 carrier's delivery
receipt. Specify the extent and type of
damage found, and notify the appropri-
ate Trane sales office. Do not pro-
ceed with installation of a damaged
unit without the local Trane sales
office approval,

Inspection Checklist

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

[ ) Inspect individual pieces of the
shipment before accepting the unit.
Check for obvious damage to the unit
or packing material.

[ ] Check the unit for concealed
damage before it is stored and as
soon as possibie after delivery. Con-
cealed damage must be reported within
15 days. '

[ ] If concealed damage is discoversd,
stop unpacking the shipment. Do not
remove damaged material from the
receiving location. Take photos of the
damage, if possible. The owner must
provide reasonable evidence that the
damage did not occur after delivery.

[ 1 Notify the carrier's terminal of
damage immediately by phone and by
mail. Request an immediate joint
inspection of the damage by the carrier
and the consignee.

[ 1 Notify the local Trane sales
representative and arrange for repair.
Do not repair the unit until damage is
inspected by the carrier's
representative.

Ship with ltems



‘ Nameplates

The nameplates on these machines
provide valuable information pertaining
to the identification of the unit and its
components. Provide all pertinent
nameplate data when ordering parts or
literature, and when making other
inquiries.

Unit Nameplate

The unit nameplate for 20 thru 60 ton
RAUC units is mounted in the upper
right corner of the control panel access
door exterior. See Figure 1b. This
nameplate (Figure 1b) specifies control
circuit power requirements and power
requirements for the chiller heat tapes
(if applicable). It also identifies the
order number of the unit
Installation/Operation/Maintenance
manual. The owner should refer to this
manual for information regarding the
installation, operation and maintenance
of this equipment.

Compressor Nameplate

The nameplate for the 3-D Scroll
compressor is mounted on the
compressor housing.

Evaporator Nameplate

The evaporator nameplate is mounted
on the top of the evaporator supply-
end tube sheet. The word "Nameplate”
is applied to the insulation just above
the nameplate. To view the evaporator
nameplate, remove the tape over the
area and spread the insulation.

Control Panel
Access Door

\

Figure 1b

Typical RAUC Unit
Nameplate Location

Typical
Unit
Nameplate

Unit
Nameplate

i

:

i
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L |
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Figure 2

RAUC-C20 Unit Dimensions, Recommended Clearances,
Mounting Locations, Electrical and Refrigerant

Connection Sizes and Locations
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Figure 3

RAUC-C25 Unit Dimensions, Recommended Clearances,
Mounting Locations, Electrical and Refrigerant
Connection Sizes and Locations
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Figure 4

RAUC-C30 Unit Dimensions, Recommended Clearances,
Mounting Locations, Electrical and Refrigerant

Connection Sizes and Locations
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Figure 5

RAUC-C40 Unit Dimensions, Recommended Clearances,
Mounting Locations, Electrical and Refrigerant
Connection Sizes and Locations
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Figure 6

RAUC-C50 Unit Dimensions, Recommended Clearances,
Mounting Locations, Electrical and Refrigerant
Connection Sizes and Locations
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Figure 7

RAUC-C60 Unit Dimensions, Recommended Clearances,
Mounting Locations, Electrical and Refrigerant
Connection Sizes and Locations
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Location and Clearances

RAUC Condensing Unit

Select a location for the condensing
unit where air will flow, without
obstruction, upward through the coil
and away from the fan discharge.
Limit the length of refrigerant piping
by locating the condensing unit as
close to the evaporator as possible.

Caution: To prevent coil
starvation, do not locate the
unit under any type of
overhanging obstruction.

Do not place the unit near any
obstruction which may hinder airflow.
Minimum required condenser air
clearances are shown in Table 1.
These clearances must be maintained.

Table 1 also shows recommended
clearances for multiple unit installa-
tions and clearances applying to units
placed in a pit or well.

Figure 8

RAUC-C20 Thru C60
Rigging and Center
of Gravity Data

LIFTING HOLES
21“ \
2

® Bamm X 4X

RAUC Condensing

Unit Installation

'Foundaﬁon

If the condensing unit is installed at
ground level, place it above the snow
line. Provide concrete footings or
foundation for support. Construct the
footings in accordance with the
operating weight distribution given in
Figure 9. Install isolators, if desired, or
hold down bolts in the footings to
anchor the unit. Refer to “Condensing
unit Isolation” for spring isolator
selection and location.

For rooftop applications, make certain
the roof is strong enough to support
the unit and to avoid transmitting vibra-
tions. Figure 9 lists unit operating
weights. Check with a roofing contrac-
tor for proper waterproofing procedures
fo ensure that the roof does not
develop leaks as a result of the unit
weight, vibration, and hot weather. Use
isolators to minimize transmission of
vibrations into the building. Anchor the
unit to the roof with hold-down bolts or
isolators. Follow the instructions under
“Condensing Unit Isolation” for proper
isolator placement and installation.

Rigging

WARNING! Any on-site lifting
equipment must be capable of
handling the weight of the
unit with an adequate safety
factor. Use of under-capacity
lifting equipment can result in
personal injury or death and
serious damage to the unit.

Rig the condensing unit as shown in
Figure 8. Connect the lifting cables to
lifting holes on the unit base rail. Use
spreaders to protect the top of the unit
when it is lifted. The point where the
slings meet at the lifting hook must be
at least 7 feet above the unit. Unit
weights are given in Figure 8.

Warning! Do not use chains
(cables) or slings except as
shown in Figure 8. Other
lifting arrangements may
cause ecquipment damage or
serious personal injury.

Location of Center of
Shipping Gravity = ®
Unit Weight X Z
~. Size (Max. Lbs) in mm In mm
RAUC-C20 1730 37 940 34 | 864
RAUC-C25 1906 37 940 35 | 889
RAUC-C30 2225 31 787 29 | 737
RAUC-C40 3100 44 | 1118 45 | 1143
RAUC-C50 3658 54 11372 45 | 1143
RAUC-Ce0 4260 54 1372 45 | 1143

8'~0"(2438mm) SPREADER BAR
BY QOTHERS

\¢ONTROL BOX

Drg. 57070826 D




Table 1
Rauc Unit Clearance Data

20 ton 4 Q" g o
25 fon 4 0 8 o
30 ton 4 Q" g 0"
40 ton 40" 8 0"
50 ton 4 Q" g o
60 ton 4 Q" g o

16' 0" 5 2% 16 0"
16' 0" 5 25" 16 0"
1 6! o" 5! 8" 1 6' oll
1 6! 0" 6' 1 " 1 6! oll
1 Gl 0" 6! 1 " 1 6! D"
1 6! OII 6! 1 " 1 6! Dll

Condensing Unit Isolation

Mounting methods that will minimize
sound and vibration problems are:

1. Mount the unit directly on an
isolated concrete pad or on isolated
concrete footings at each unit
mounting point.

2. Install the optional neoprene or
spring mounting isolators at each
mounting location. Refer to
“Neoprene isolators” or “Spring
isolators”.

Leveling the Unit

Before snugging down the mounting
bolts, level the unit carefully. Use the
unit base rail as a reference. Level the
unit to within 1/4 inch over its entire
length. Use shims if adjustable
isolators are not used. Unit mounting
locations are shown in Figures 2-7 and
Figure 9. Operating weights and weight
loading at each mounting location are
provided in Figure 8. See Figure 9 for
isolator selection and placement data.
Isolators are identified by color and by
the isolator part number.

Neoprene Isolators

install neoprene isolators at each unit

mounting point using the following

procedure (isolator locating dimensions

are shown in figures 2-7):

1. Secure the isolator to the mounting
surface using the mounting holes in
the base of the isolator (Figure 9).
Do not fully tighten the isolator
mounting bolts at this time.

2. Align the mounting holes in the base
rail of the unit with the holes in the
top of the isolators and lower the
unit.

3. Install mounting bolts through the
unit base rail into the threaded tap
in the isolator and tighten securely.
Maximum isolator deflection should
be approximately 1/4 inch.

4, Level the unit carefully. Refer to
“Leveling the Unit".

5. After the unit is level, tighten the
isolator mounting botls to secure
them to the mounting surface.
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Spring Isolators

Install spring isolators at each unit
mounting point using the following
procedure (isolator locating dimensions
are shown in figures 2-7):

1. Bolt the isolators to the mounting
surface using the mounting slots in
the isolator base plate. Do not fully
tighten the isolator mounting
bolts at this time.

2. Set the unit to the isolators; the
isolator positioning pins (Figure 9)
must register in the unit mounting
holes.

3. Ciearance between upper and lower
isolator housings should be 1/4 to
1/2 inch (Figure 9). A clearance of
over 1/2 inch dictates that shims
are required to fevel the unit (See
“Leveling the Unit").

4. Make minor clearance adjustments
by turning the isolator leveling bolt
(Figure 9) clockwise to increase
clearance and counterclockwise to
decrease clearance.

5. If proper isolator clearance cannot
be obtained by turning the leveling
bolt, level the isolators themselves.
A 1/4 inch variance in elevation is
acceptable.

6. After the unit is level, tighten the
isolator mounting bolts o secure
them to the mounting surface.



Figure 9

Typical RAUC Isolators
and Isolator Selection
and Positioning

5

Information °1 °3
°1 FIG 1 3° FIG 2
CUSTOMER NOTE:
ONTROL 1. ADJUST ISOLATOR SO THAT
—CONTROL TOP PLATE CLEARS LOWER
- PANEL PANEL HOUSING BY AT LEAST 1/4"
{6 nml & NOT MORE THAN
172" 113 mm)
-] 4-0
o2 o4 Bo
OPERAT ING WEIGHT ON ISOLATOR AT MOUNTING LOCATION
UNIT WE {GHT LOC. 1 LOC. 2 | LOC. 3 | LOC. 4 | LOC. 5 | LOC. &
Al cu AL Cu AL CuU | AL CU | AL | CU | AL CU | AL Cu
RAUC-C20 1528 | 1726 | 399 | 440|512 (562 {270 318 347406 | —m | — | —— | ——
RAUC-C25 1703 | 1905 | 430 | 476 | 587 | 633 | 290 342|396 (454 | ~— | — | — | —
RAUC-C30 1942 | 2233 {694 | 768 1630 | 690 [ 324 {408 129413687 | —— | —— | —— | o’
RAUC-C40 | 2782 | 3114 [ 458 | 503 | 482 | 525 | 452 | 508 [ 475 | 53¢ 446 | 513 | 469 | 535
RAUC-CS0 | 3274 | 3666 | 586 | 643 | 610 (667 | 535 | 600|557 {622 | 483 | 557 504 1577
RAUC-C60 | 3716 | 4256 | 662 | 747 | 684 | 766 | 609 | 705 629}723 556 | 664 | 575 | 680
Neoprene Isolators o .
8
172 NC TAP 4 fomm
23 _’_4 o
69mm “‘_ ‘K
33 h
Somm } 3y
. 122mm 51/2”
o Spring Isolators |~; T 165mm
¢mx 2 HOLES 190mm & 1/2 x 57
BOSITIONING N
- {
!
SEE NOTE 1 5% OPERATING
MOUNT ING MOLDED 142mm HE | GHT
IN MEOPRENE
1/‘” ; ! ‘
N Smm ACOUSTICAL NON—SKIDJ 5/ "
——r NEOPRENE PAD 15B
CP-1
. | MOUNT {NG LOCATION & ISOLATOR PART NO.

KIT NO. UNIT FIc lLoc. + | Loc. 2 LOC. 3 | LOC. & LOC. 5 | LeC. 8
5707-0377-2900 | RAUC=C20 | 1 R-3-GRN | R-3-GRN | R-3~RED | R-3-RED |
5707-0377-3000 | RAUC-C25 1 R-3-GRN | R-3-GRAY | R—3-RED | R-3-GRN |
5707-0377-3100| RAUC—C30 7 R-3-GRAY | R-3-GRAY | R-3-RED | R-3-RED
5707-0377~3200 | RAUC-C40D 2 R-3-GRN | R-3-GRN | R-3-GRN | R-3-GRN R-3-GRN | R-3~GRN
5707-0377-3300 | RAUC=C50 2 R-3=GRAY | R=3=GRAY | R-3-GRAY | R-3-GRAY | R-3-GRN | R-3-GRN
5707-0377-3400 | RAUC-C60 2 R3-GRAY | R=3-GRAY | R-3-GRAY | R-3-GRAY | R-3-GRAY | R-3-GRAY

. T i MOUNTING LOCATION & ISOLATOR PART NO.

KIT No. v Loc. 1 Loc. 2 Loc. 3 loc. & lcc. 5 LoC. 6
5707-0377-3700 | RAUC-C20 1 CP—1-26 | CP-1-27 CP-1-25 | CP-1-26
5707-0377-3800| RAUC-C25 1 CP-1-27 | CP-1-28 | CP-1-25 | CP—1-28
5707-0377-3900 | RAUC-C20 1 CP—1-31 CP—1-31 CP~1-28 CP—1-25
5707-0377~4000 | RAUC-C40 2 CP=1-27 | CP=1-27 | CP-1-27 | CP-1-27 | CP-1=27 | CP=1-27
5707-0377-4100] RAUC—C50 | 2 CP=1-28 | CP—1—2B | CP-1-28 | CP-1-28 | CP-1-27 | CP—1-27
5707-0377-4200| RAUC-C60 | 2 CP-1-31 CP-1-31 CP-1-28 | CP—1-28 | CP-1~-28 | CP-1-28
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Compressor Isolation 1. Remove the two hold-down bolts Compressor Rail Isolator
that secure each shipping brace to the Sleeve Removal

To prepare the compressors for base rail of the unit.
operation, the shipping braces must 1. Remove the cap screw, washer and
be removed' 2. Remove the three se]f_tapping upper isolator from the. top Qf one Of
R ina C screws that secure each shipping the compressor mounting feet.

eéemoving Lompressor brace to the compressor mounting
Shipping Braces rails. 2. Extract the sieeve from the lower
Before the unit ships, two shipping 3. Remove and discard the two 30-1/2" solator
braces are factory installed, securing . . .

. ; long shipping braces. 3. Reinstall the upper isolator and

each compressor mounting rail to the g shipping washer, then insert the cap screw and

base rails of the unit (Figure 10).
This prevenis excessive compressor
movement during shipment (both
compressors are rigidly bolted to their

mounting rails.). These braces must 26:;%§§Lr8t?r?:ur1tirt\grogo%r: 3 for each
be removed before the unit is )

operated. Use the procedure that
follows:

tighten it down approximately 2 to 3
turns.

Figure 10 Compressor
RAUC Compressor Isolation

Compressor
Mounting Rail

Compressor Shipping
Brace (Remove)

(3) Self-Tapping
Screws (Remove)

(2) Hold-Down
Bolts (Remove)

Compressor Shipping
D Brace (Remove)

(3) Self-Tapping
Screws (Remove)

(2) Hold-Down

/!9 t / g Bolts (Remove)
RAUC Unit ~ Compressor Rail  Compressor Rail Isolator

Weld-Nut Base Rail Isolator (4) (See “Detail” Below)
End View
Cap
Washer Screw
Upper
(Remove) Isolator
Sleeve Body
s Q /
N
Compressor
Lower Mounting
Isolator o Rail
Body ' .
RAUC Unit
] ,/’ Base Rail

7

A
aoqoagHo

Drg. 5707-0311 P
Detail - Cross Section of Compressor Rail Isolator ’
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EVPB Installation

Model EVP Chiller Unit Table 2

Installation Considerations EVP Chiller Weights (lbs)
The model EVP chiller must be
installed indoors unless:

- Outdoor temperatures are always
above 32° F.

- System circulating liquid is a non-
freezing glycol-type solution se-
lected for prevailing ambient
temperaturss.

- Chiller is protected from freeze-up by
properly installed and applied

insulation and heat tape. Table 3
Caution: To prevent internal EVP Chiller _
chiller damage due to General Information

freezing, do not install chiller
outdoors without adequate
freeze protection.

20 ton 1 11.7 8 73
The EVP chiller should be mounted on gg :82 } 12:73 ]g ;2
a base of suitable strength to support 40 ton o 13.8 16 74
operating weight. EVP chiller weights 50 fon 2 21.0 20 96
and mounting foot dimensions are 60 ton 2 18.5 24 96

given in Figures 11-16 and Table 2.

* Refrigerant charge is approximate and for the evaporator chiller only
The EVP chiller unit must be installed  ** Tube pull given is the length of the evaporator
level. Be sure to allow adequate
clearance for water and refrigerant .
piping connections, space to conduct
service procedures and to read
gauges, thermometers and operate
water system: valves. Provide sufficient
space at one end of the chiller to pull
tubes (Figures 11-16 and Table 3).
EVP general information is given in
Table 3.
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. Figure 11
EVPB-C20 Evaporator Chiller Dimensions,
Refrigerant and Water Connection Sizes
and Locations, and Pressure Drop Chart

¢1/2 - 3X —“‘V“‘
D Z ON 63 1/4" BC | E
‘ﬁ 11/Z {1 5/8
T ETT
}—— /8

[/ NPS (INT) THERMOWELL CONN. 120
’ 20 TON FLANGE

o ] 10 3/#

L 61/32' /— BXBC -—{ 1/4.
Z ON 83 1/4° N {
D) [[zve
2 NPS (INT) WATER LEAVING = TET
1 e

2 NPS (INT) WATER ENTERING 120 25 TON FLANGE
TOP VIEW e
91/ - 3X ‘i
D> AN 2 3/8" BC ] §

& Tz T s

&= Aoy { -
! 55 1/4 120 1— 7/8

l 5—1 5/8 DETAIL A" {SCALE 2:1)

wm
~
%

t

1/2° NPS (INT) THERMOWELL CONN. 9
1/4" NPS (INT) VENT "1 — 1 5/¢8 SUCTION {SWEAT CONN.
T ' KRR
il /8- 0
§ ] ¥
] L - \ i 37/8 I
\_ o - SEE DETAL "&
$7/16 X 4 MTG HOLES 8 1/4 “OR FIELD 1/8"<3_-QJUID
3/4" NPS (INT) DRAN S 5/8 - INSTALLED FLANGES (SWEAT CONN.}

{ &€ 7 /7
5-1 5/8 8 5/8
FRONT VIEW RIGHT SIDE VIEW
NOTES:
1. DIMENSIONAL TOLERANGCE IS £1/8". Evaporator Flange Connection.

2 ALLOW 6'—1" TUBE REMOVAL CLEARANCE Flange adapter and O-ring supplied by Trane.

ETHER END OF EVAPORATOR.

Evaporator Chiller Pressure Drop
GPM Pressure Drop

MIN 25 3.8
30 54
35 7.2
40 9.2
45 11.5
50 14.0
60 18.6
MAX 70 26.1

. Feet of Water
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Figure 12

EVPB-C25 Evaporator Chiller Dimensions,
Refrigerant and Water Connection Sizes
and Locations, and Pressure Drop Chart

1/"1/4' NPS (INT) TRERMOWELL CONN.

¢1/2 - 3%
D 'E: ON 63 1/4" BC
120

e
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o ]| v-0 3¢ R el g e
[ DY oNes1/4TBC M
@ 2 |21/
Z NPS (INT) WATER LEAVING 20 TE-T
Z NPS (INT) WATER ENTERING 25 TON FLANGE _.I ;__ 7/8
TOP VIEW e
/7 - - :
D on ez 3/8 8C )
@ 13/Z [ s/e
-1

< 120')\

! 5=5 1/4"

§'=1 5/8
1/2° NPS (INT) THERMOWELL CONN.
1/4° NPS (INT) VENT

s 5/8

=

—

—j — 1 578"
J
N

T,

DETAIL "A" (SCALE 2:1)

SUCTION (S\V:AT CONN.)
15/8~ TON
2 1/8~ 25 TON

N 11 5/¢ 8 /7

| i \ | 278 |

.o {
o S SEE DETANL *A

\07/15 X 4 MIG HOLES 8 1/4 FOR FIELD 1/8 UQuID

, ;
3/47 NPS (INT) DRAIN 9 5/¢ 1~ INSTALLED FLaNGES. (SWEAT CONN.)

- 7 /7
5'~1 5/8 "‘l 8 5/&
FRONT VIEW RIGHT SIDE VIEW

NOTES:
1. DIMENSIONAL TOLERANCE IS %1/€".

2. ALLOW 6'=1" TUBE REMOVAL CLEARANCE
ETHER END OF EVAPORATOR.

Evaporator Flange Connections.

Flange adapter and O-ring supplied by Trane.

Evaporator Chiller Pressure Drop

GPM Pressure Drop
MIN 30 3.7
35 5.0
40 6.4
45 7.9
50 9.6
60 13.6
70 18.1
MAX 80 23.2
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Figure 13

. EVPB-C30 Evaporator Chiller Dimensions,
Refrigerant and Water Connection Sizes
and Locations, and Pressure Drop Chart

2 1/2° NPS (INT) WATER ENTERIN v
2 1/2 NPS (INT) WATER LEAVING D ; ;1{;’3/—{3& "'{
1172 [] 1 s/¢
1/4 NPS c I T ..4
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Lt l €1/27 ~ 3X "1
TOP VIEW @ ‘f: ON ¢2 3/8" BC 1 1i/2" - 5i/a'
-7 e ‘_l L 7/e
5—4 3/8
51 778 ‘ DETAIL “A" (SCALE 2:1)
1/2 NPS (INT) THERMOWELL CONN. :1:0 1/4" b 2 1/8 sucTol
9 3/8
1/4 NPS (INT) VENT et 378 (SWEAT_CONN.)
Lo s am N\ L 5 -

(Y

€

- 11 14

N .
SN k N Lo NN ]
$7/16 X 4 MTG HOLES ~ <2]

SEE DETAIL "A” 1/8 LQuIiD

3/4 NPS (INT) DRAIN 10 1/2 [ INSTFA?_LREDF‘%GES (SWEAT CONN.)
: 4-8 7/8 T vz
. 5'—1 7/8 8 5/¢
FRONT VIEW RIGHT SIDE VIEW

NCTES:
1. DIMENSIONAL TOLERANCE IS % 1/8".

2. ALOW &'-2 TUBE REMOVAL CLEARANCE ;
EMER END OF EVAPORATOR. Evaporator Flange Connections.

Flange adapter and O-ring supplied by Trane.

Evaporator Chiller Pressure Drop

GPM Pressure Drop

MIN 35 2.1
40 2.7
45 34
50 4.1
60 5.8
70 77
80 99
90 12.3
MAX 100 16.0

‘ Feet of Water
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Figure 14

EVPB-C40 Evaporator Chiller Dimensions,
Refrigerant and Water Connection Sizes
and Locations, and Pressure Drop Chart

1 5/8 SUCTION

1/4
91/7 - 3x i—_
[~1/4 NPS (INT) THERMOWELL CONN. B E ON 82 15/16 BC E
] -2 3/4" 120 “
/4
e/ - X
2 1/2° NPS (INT) WATER LEAVING @N b2 3/8" 8C —i7~ T—.ifs”
2 1/2° NPS (INT) WATER ENTERING
TOP VIEW ~ 120)\ ? i‘ F
&-2 1/4 DETAIL "A" (SCALE 2:1)
5-5
52"
1/2° NPS (INT) THERMOWELL CONN. 10 1/2 =
1/4 NPS (INT) VENT _\ -1 5/8 &

!
\3/4“ NPS (INT) DRAIN

(SWEAT CONN.)
SEE DETAIL “A"

/— FOR RELD

INSTALLED FLANGES 101

(SWEAT CONN.) I
27/16 X 4 MTG HOLES
/ L 1'~8 3/8 — Ve
I 5-2 -8 s/8
I 5'—4 3/4" RIGHT SIDE VIEW
FRONT VIEW

NOTES:
1. DIMENSIONAL TOLERANCE IS 1/8".

2. ALLOW 6'-2° TUBE REMOVAL CLEARANCE
ETHER END OF EVAPORATOR.
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Evaporator Chiller Pressure Drop

GPM Pressure Drop
MIN 50 4.1
60 5.8
70 7.7
80 9.9
90 12.3
100 15.0
120 21.1
MAX 140 28.1
Feet of Water




Figure 15

‘ EVPB-C50 Evaporator Chiller Dimensions,
Refrigerant and Water Connection Sizes
and Locations, and Pressure Drop Chart

D 61/T/- 3X -—i v

] A ON ¢3 1/4 BC _.i_’ i
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TOP VIEW A 120')\ 78
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! 7-2 7/8
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. .

| )

£ T Do N

7/16 X 4 MIG HOLES 1.1/8 LQUD
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FRONT VIEW

NOTES:
1. DIMENSIONAL TOLERANCE IS £1/8.

2. ALLOW 80" TUBE REMOVAL CLEARANCE
EITHER END OF EVAPQRATOR.

Evaporator Chiller Pressure Drop
GPM Pressure Drop

MIN 60 4.0

70 5.4

80 6.9

90 8.6

100 10.4

120 147

140 19.6

MAX 160 25.1
Feet of Water
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Figure 16

EVPB-C60 Evaporator Chiller Dimensions,
Refrigerant and Water Connection Sizes
and Locations, and Pressure Drop Chart
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2. ALLOW 8'-0" TUBE REMOVAL CLEARANCE
EITHER END OF EVAPORATOR.

Evaporator Chiller Pressure Drop
GPM Pressure Drop

MIN 80 5.6
20 7.0

100 8.5

120 12.0

140 15.9

160 205

180 255

MAX 200 31.0

Feet of Water
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Initial Leak Test

Trane condensing units and some
evaporators are shipped with a holding
charge of Refrigerant-22. Before
installing these units, verify that the
holding charge has not been lost.
Instail appropriate pressure gauges to
the service valves and take the
reading. If there is no pressure, the
unit must be leak tested to determine
the source of refrigerant loss. Before
making any piping connections, check
for leaks.

Important Note:

Do not release refrigerant to the atmo-
sphere! Refer to general service bulletin
MSCU-SB-1 (latest edition).

Refrigerant Piping
Recommendations

Access unit refrigerant connections by
removing the fouvered grills. This will
expose compressors and refrigerant
connections (Figures 2-7).

Refrigerant piping must be properly
sized and applied, since these factors
have a significant effect on system
performance and reliability.

Note: Piping should be sized and laid
out according to the job plans and
specifications. This should be done
when the system components are
selected. The primary objective when
sizing piping for this unit is to make
refrigerant line sizes as small as
possible while avoiding éxcessive
refrigerant pressure drops.

Caution: To prevent operating
problems, use Type L
refrigerant grade copper
tubing only.

isolate refrigerant lines from the
building. This prevents transferring
line vibration to the structure. Do not
secure the lines rigidly to the building
at any point since this will defeat the
isolation system of the unit.

Liquid Line Piping

Liquid Line Connections

Liquid Line connection types, sizes and
locations are given in Figures 2-7 and
Table 4. Run liquid lines to the unit
and connect to the stubs provided at
the liquid line shutoff valves. See
“Making Refrigerant Connections”.

RAUC/EVPB
Interconnecting
Piping

Note: The installer must cut
appropriately-sized openings in the unit
sheet metal for refrigerant piping
entrance into the unit.

Liquid Line Components

Filter driers and valves (expansion
valves, solenoid valves, charging
valves, etc.) should be provided on the
indoor portion of liquid lines (Figures
17 and 18). Minimize the use of
valves, reducers and tube bends as
much as possible to avoid excessive
pressure drop before the expansion
valve.

Liquid Line Filter Drier

Install filter driers (provided by the
installer) in the liquid lines at the
evaporator unit. Locate the drier
upstream of the sight glass, solenoid
and expansion valves (Figures 17 and
18).

Liquid Line Sight Glass

To aid in troubleshooting, charging and
servicing the system, install sight
glasses in the liquid lines at the
evaporator unit (Figures 17 and 18).
Locate the sight glass between the
solenoid and expansion valves.

Liquid Line Solenoid Valves

Liquid line solenoid valves are not
recommended on RAUC 20-60 ton
units.

Thermostatic Expansion Valve
(TEV)

The thermostatic expansion valve is a
modulating valve designed to regulate
the rate of refrigerant flow into the
evaporator in exact proportion to the
rate of the refrigerant evaporation. By
regulating the rate of refrigerant flow,
the level of superheat leaving the
evaporator is held relatively constant.
For maximum compressor reliability,
Trane recommends that expansion
valves be adjusted to achieve approxi-
mately 12° F superheat leaving the
evaporator.

Trane recommends that externally
equalized valves be utilized in order to
compensate for pressure drop between
the expansion valve and superheat
control point (evaporator refrigerant
outlet).
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Thermostatic expansion valves are
more likely to hunt at low system
pressure conditions versus vaive
capacity conditions (valve pin is close
to valve seat). This is most
pronounced on larger tonnage valves
and on systems with unloading
compressors. Major expansion valve
manufactures have a balance-ported
valve which tends to overcome this
problem: The Trane Company recom-
mends this type of valve (when sizing
permits) in order to maintain satisfac-
tory superheat control down to lower
valve loading conditions.

Various sensor charges are available
and are described in valve supplier
catalogs. Trane recommends the use
of VGA charge (Sporian) or straight W
charge (Alco). These charges provide
smooth control at air conditioning
conditions and are less prone to
charge migration than the conventional
gas charged sensors.

Liquid Line Sizing

The Trane Company recommends
sizing the liquid line diameter as small
as possible while maintaining accept-
able pressure drop. This will minimize
required refrigerant charge, which in
turn, maximizes compressor life.

Liquid risers in a system require an
additional 0.5 psig pressure drop per
each foot of vertical rise. If riser
length exceeds 15 feet, a larger
diameter and/or shorter liquid line may
be required to provide required
subcooling at the expansion valve. The
line does not have to be pitched.

Basic liquid line sizing parameters with

the system operating at full load are:

- Liquid velocity (max.)...600 fpm.

- Maximum allowabie pressure drop
...7 psig (1F).

Liquid lines are not usually insulated.

if, however, the line runs through an

area of high ambient temperature (i.e.,

boiler room, etc.), subcooling may drop

below required levels. Liquid lines

passing through these warm spaces

should be insulated.

Under typical operating conditions (40°
F suction temperature and 95° F
entering condensing air or 125° F
condensing temperature) the liquid
leaving the condenser is subcooled by
approximately 17° F. Use this figure in
calculating friction and static pressure
losses in the line.



Suction Line Piping

Connections

Suction line connection types, sizes
and locations are shown in Figures 2-7
and Table 4. Make connections at the
pipe stubs provided. See “Making
Refrigerant Connections”.

Note: The installer must cut
appropriately sized openings in the
unit sheet metal for refrigerant piping
entrance into the unit.

Components

Figure 17 illustrates typical EVP chiller
refrigerant piping. Figure 18 shows
typical evaporator piping for DX coils.
Where suction lines must rise more
than four feet, use a “P" trap at the
base of the riser to ensure proper oil
return to the compressor. Repeat the
“P” trap for each 25 feet of riser.
Traps must not be long enough
horizontally to trap any significant
amount of oil (two “street L’s” may be
connected together to form this type of
trap).

Suction Line sizing

Design the suction line to provide
sufficient gas velocity in both
horizontal and vertical runs to entrain
the compressor oil and insure a
uniform rate of return to the
compressor..

Size the suction line on the basis of:

- Producing gas velocity in horizontal
runs at least 500 fpm at minimum
operating conditions.

- Producing gas velocity in vertical
risers at least 1000 fpm at minimum
operating conditions.

- Maximum pressure drop of 3 psig.

- Gas velocity not to exceed 4000 fpm
under maximum load conditions.

Pitch the horizontal runs of suction iine
toward the condensing unit at least 1/2"
for each 10 feet of run.

Insulate the full length of the suction
line and waterproof the insulation at all
points that are exposed to the weather.

Note: Do not run uninsulated liquid
and suction lines in contact with each
other.

Hot Gas Bypass

If hot gas bypass is required, connect
refrigerant tubing at the connection
stubs provided on the unit, and run
properly sized lines to the evaporator
location. Hot gas bypass connection
types, sizes and locations are shown
in Figures 2-7. Insulate any portion of
bypass line exposed to outdoor
temperatures. An example of a DX coil
utilizing hot gas bypass is shown in
Figure 18.

Install hot gas bypass solenoid valves
and regulating valves in the hot gas
bypass lines. Connect solenoid valve
coil leads as described in “Electrical
Wiring.”

Hot Gas Bypass
Regulating Valves

The HGBP valve (Figure 19) regulates
evaporator pressure by opening when
suction pressure decreases, to
maintain a desired minimum evaporat-
ing pressure regardless of a decrease
in evaporator external loading.

When evaporator (suction) pressure is
above the valve's setpoint, it remains
closed. As suction pressure fails below
the valve’s setpoint, the valve begins
to open. The valve will continue to
open at a rate proportional to the
suction pressure drop, thus maintaining
evaporator pressure.

Valve Setpoint...

Hot gas bypass valves are adjustabie
and should be set to begin opening at
66 psig suction pressure and reach the
full open position at 58 psig.

Making Refrigerant
Connections

Refer to “Brazing Procedures” on

page 69 of this manual when making
refrigerant connections.

Note: Do not disperse refrigerant into the
atmosphere!

If refrigerant piping connection stubs
at the unit are capped, use refrigerant
recovery devices attached to the
service valves to recover as much
refrigerant from the system as pos-
sible. Once the holding charge is
recovered, punch a small hole in each
of the seal cap connection stubs and
unsweat the seal caps.
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Caution: To prevent damage
to the system, do not drill a
hole in the seal caps. This
may introduce copper chips
into the system piping.

If refrigerant connections are not
capped, but are “spun-end” tubes, use
a tubing cutter to remove the end from
the pipe.

Caution: To prevent damage
to the system, do not saw
ends off pipe stubs. This may
introduce copper chips into
the system piping.

Note: When making copper-to-steel
flange connections at the chiller, use a
BAg-7 or BAg-28 silver solder (or
equivalent.)

Note: The installer must cut properly
sized openings in the unit sheet metal
for refrigerant piping entrance into the
unit.

Flow dry nitrogen through the system
piping when sweating the copper
joints. This prevents scale formation
and the possible formation of an
explosive mixture of R-22 and air.
Refrigerants near an open flame may
also form highly-toxic phosgene gas.

WARNING! To prevent injury
or death due to explosion
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 pressur-
ization and possible explosion.

WARNING! To prevent injury
or death and possible
equipment damage, always
provide a pressure regulator
to prevent excessively high
system pressures.

Leak Testing Procedure

When Leak-testing a refrigerant
system, observe the safety
precautions:

WARNING! To prevent injury,
do not work in a confined
area where refrigerant or
nitrogen may be leaking.
Provide proper ventilation.




Table 4

Interconnecting
Line Sizes
LENGTH OF INTERCONNECTING LINES (FT)**
020 | 2140 | 4160 | 61-80 | 81-100 | 101-120 | 121-140 | 141-160 | 161-180 | 181-200
CONDENSING LINE SIZE — O.D. (IN.)
UNIT v [suct [Lia [sucT |Lia [sucT

RAUC20,40 [ %s [ 1% |7/e |15 |8
RAUC25,50 {7s | 1% |7 |15
RAUCS30,60 |[7/e | 156 |7/

** |n shaded region, use 2 1/8 for all horizontal runs, and 1 5/8 for all vertical risers.

WARNING! To prevent injury
or death due to an explosion,
never use oxygen, acetylene
or compressed air for leak
testing.

WARNING! To prevent injury
or death and equipment
damage due to line rupture
or explosion, always install
pressure regulator, shutoff
valves and gauges to control
pressure during leak testing.

Use refrigerant gas as a tracer for
leak detection and use oil-pumped dry
nitrogen to develop required test
pressure. Test the high and low side
of the system at pressures dictated
by local codes.

1. Close the liquid line service
valve(s) and the compressor
discharge valve(s) to isolate the
system high side from the low
side.

2. Connect a refrigerant cylinder to
the charging port of the liquid line
service valve. Charge enough
refrigerant into the circuit to raise
high side pressure to 12 to 15

psig.

3. Disconnect the refrigerant cylinder
and bring high side pressure up to
code test pressure with oil-pumped
dry nitrogen. Do not exceed
condenser maximum working
pressure. Refer to unit nameplate.

Caution: To prevent damage
to system high side
components, do not exceed
condenser maximum working
pressure during leak testing.

4. Use a halide torch, halogen leak
detector or soap bubbles to check
for leaks. Check all piping joints,
valves, etc...

5. If a leak is located, recover and
reclaim the refrigerant, break the
connection and remake as a new
joint. Re-test for leaks after making
repairs.

o

. Repeat the test procedure for the
system low side, charging through
the suction pressure gauge port
(with gauge removed) or through
other access provided on the
suction line by the installer. Build
the system pressure to 100 psig.

~J

. Once the entire system is tested
and repaired, recover and reclaim
the refrigerant. Reopen the liquid
line service valve and the compres-
sor discharge service valve,

WARNING! To prevent injury
or death, never exceed unit
working pressure.

Pressure Testing

Pressure test the liquid line, evapora-
tor and suction line at pressures
dictated by local codes. Do not
exceed the pressure control settings
plus 10 + psig.

Low Ambient Option

When an RAUC unit is ordered with
the low ambient option (i.e., model no.
Digit 11 is “17), a set of damper(s) is
factory-installed over condenser fan(s)
2B2 (and 2B5 on 40, 50 and 60 ton
units). See Figures 2-7 for damper
locations.
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Low Ambient Dampers

Low ambient dampers extend the
minimum ambient temperature for
RAUC operation from 40° F (45° F
with HGBP) to 0° F (10° F with
HGBP), by restricting airflow across
the condenser coils. This allows the
unit to maintain sufficient condenser
head pressure during cold weather
operation.

Modulation of the low ambient
dampers is controlled by a refrigerant-
operated actuator that responds to
circuit head pressure. When head
pressure is 250 psig, the dampers are
fully open, but they modulate closed
as head pressure falls, reaching the
fully closed position at 170 psig.

If low ambient dampers are to be field
installed, mount them over the
condenser fans at the locations shown
in Figures 2 through 7 and connect
the actuator capillary tube to the
backseat port of the liquid line service
valve for each circuit. (See installation
instructions provided with the damper
kit.) Check the damper blades for
proper alignment and operation. If
adjustment is required, hold the
damper blades firmly in the closed
position, and slide the operator to
remove any slack in the actuating
linkage.

Low Ambient Thermostats
(RAUC 25, 30, 50 and 60 ton units only)

In addition to the dampers, low
ambient units are also equipped with
low ambient thermostats which, upon
opening at 30° F, further restrict
airflow across the condenser by
removing power from condenser fan(s)
2B3 (and 2B6 on 50 and 60 ton
units), These condenser fans will
re-energize when the temperature
rises to 33° F.



Figure 17
Typical System Refrigerant Piping
Layout for RAUC Unit (Located Above)
with EVP Chiller (Located Below)
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Figure 18

Typical Refrigerant Piping Components
for DX coil (including Hot Gas Bypass) #2 Hot Gias
Used with RAUC Condensing Unit o o l
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Figure 19
Typical Hot Gas Bypass

Regulating Valve
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H . . Assembly
Top View Side View
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EVP Chiller Piping and
Components

Chilled Water Piping
General Recommendations

All water piping to the unit should be
flushed thoroughly before making final
connections to the unit.

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

isolate water pumps from the system
to avoid vibration transmission.
Minimize heat gain and prevent
condensation by insulating all water
piping. Use a pipe sealant or teflon
tape on all water connections.

Caution: To prevent damage
to water piping, do not over
tighten connections.

Chiller Water Connections

Evaporator water inlet and outlet types,
sizes and locations are shown in
Figures 11-16.

Chiller Water
Piping Components

Figure 20a illustrates typically
recommended evaporator piping
components. A vent is located on top
of the chiller at the return end. Provide
additional vents at high points in the
piping to bleed air from the chilled
water system. Install pressure
gauge(s) to monitor entering and
leaving chilled water pressure.

Figure 20a
Recommended Piping
Components for Typical
Evaporator Installation

Here

Drain

Note: Shutoff valves are required
for evaporator service.

Install Freezestat
and Bulbwell

Caution: To prevent evaporator Chiller Flow Switch

damage, do not exceed 150
psig evaporator water
pressure.

Provide shutoff valves in the line(s) to
the gauge(s) to isolate the gauges
when not in use. Use pipe unions to
simplify disassembly for system
service. Use vibration eliminators to
prevent transmitting vibrations through
the water lines.

Install thermometers in the lines to
monitor evaporator entering and leaving
water temperatures. Install a balancing
cock in the leaving water line. It will

be used to establish a balanced water
flow.

Note: Both the entering and leaving
water lines should have shutoff valves
installed to isolate the evaporator for
service.

Install a pipe strainer in the evaporator
water return line to protect components
from water-borne debris.

Chiller Drain

" The chiller drain connection (Figure 20a)

should be piped to a suitable drain
facility for evaporator drain-down during
service or shutdown. Provide a shutoff
valve in the drain line.

If the drain connection is not piped,
remove the drain plug from its shipping
location in the control panel and install
it in the drain connection.

Install a flow switch or other flow
sensing device to prevent or stop
compressor operation if evaporator
water flow drops off drastically. Locate
the device in the evaporator chilled
water outlet line as shown in Figure
20a. See field wiring and unit schemat-
ics for the flow switch electrical
interlock diagram. The flow switch
shown in Figure 20b ships with only
those RAUC units whose model
numbers include a “T” in digit 13 or
later.

Chilled Water Temperature
Sensor

On EVP chiller units, the chiller control
(located in the temperature controller
panel) controls system operation in
response to evaporator leaving water
temperature as sensed by the chilled
water temperature sensor. This sensor
must be installed by the unit installer.

Water Shut-off Valves

Water shut-off valves must be instalied
for evaporator, sensor and other
component service.

Note: Water must enter the evaporator
through the water inlet closest

Install Chiller
Temp. Sensor and
Bulbwell Here Valved

Pressure
Gauge

Union

Switch
Vibration Thermometer
Eliminator

Valve
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Union

to the refrigerant connections

Thermometer

Vibration
Eliminator

Gate Valve

Water (See Note)

Supply (Inlet)
Line

{Outlet)

T

Balancing Gate Valve
(See Note)
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Fiqure 20b
Optional Flow Switch

Figure 20c
Optional Field Installed
Pressure Gauge Locations

Optional Pressure Gauges

Figure 20c shows the location of
optional pressure gauges after field
installation.

When an RAUC unit is ordered with
optional pressure gauges, (model
number digit 13 or later is a “F"), a
set of gauges, the necessary mounting
hardware, and installation instructions
ship in the location shown in figure 1a.
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Electrical Wiring
General Recommendations

WARNING! To prevent injury
or death from electrical shock,
disconnect power source
before completing wiring
connections to unit.

All wiring must comply with local and
national electrical codes. The installer
must provide properly sized system
interconnecting and power supply
wiring with appropriate fused
disconnect switches. Type and loca-
tions of disconnects must comply with
all applicable codes.

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

Refer to Table 5 on pages 32 and 33
for unit and motor electrical data
(minimum circuit ampacities, maximum
fuse size, etc.). This information is
also provided on the unit nameplate.
Typical field wiring diagrams are
shown on pages 41, 47, 50 and 52,

Power Supply Wiring - All
Units

Run appropriately sized power wiring
through the line voltage access
opening(s) provided on the right side
of the unit. Then, run it up through the
conduit connection(s) provided in the
bottom of the control panel and
connect it to the power terminal block
(1TB1) or unit disconnect switch (1S1)
in the control panel (Figure 2-7).

Refer to page 34 for wire sizing
recommendations at the line power
terminal block (1TB1) or unit discon-
nect swiich (1S1) in the control panel.

Note: When connecting wires at the
terminal biock or disconnect switch,
make sure that all iugs are tight. Also
check the terminal blocks and com-
pressor contactor lugs that were wired
at the factory.

Electrical
Information

Unit electrical diagrams (schematic,
connection and field wiring) are glued
to the inside of the control panel
access door.

Install fused disconnects as required
by local codes. Provide a proper
equipment ground to the ground
connections in the control panel.

Since the unit-mounted 115V control
power transformer (1T1) is provided
on all units, it is not necessary to run
separate control power to the unit.

Caution: 200/230-Volt Units:

As shipped, transformer 1T1 is wired for
200-volt operation. If unit is to be operated
on 230-volt power supply, rewire the
transformer as shown on the unit sche-
matic.

Note: It is also necessary to provide
preper line power (with fused
disconnects) to the evaporator unit
(“No Control”, VAV and Constant
Volume units) or chilled water pump
motor (EVP control units). Be certain
that these components are properly
grounded.

Unit Voltage

Electrical power to the unit must meet
stringent requirements for the unit to
operate properly. Total voltage supply
and voltage imbalance between phases
should be within the following
tolerances.

- Voltage Supply

Measure esach leg of supply voltage at
all line voltage disconnect switches.
Readings must fall within the voltage
utilization range shown on the unit
nameplate. If voltage on any leg does
not fall within tolerance, notify the
power company to correct this situation
before operating the unit. Inadequate
voltage to the unit will cause control
components to malfunction and shorten
the life of electrical components and
compressor motors.
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Voltage Imbalance

Excessive voltage imbalance between
phases in a three-phase system will cause
motors to overheat and eventually fail.
Maximum allowable imbalance is 2
percent. Voltage imbalance is defined as
follows:

100 x| Va - Vo|
Va

% Voltage Imbalance =

Vi+Vz+ Vs

Where Va = (Avg. Voltage)

Vi, Vz, V5, = Line Voltage

Vo = Line Voltage that deviates farthest
from Va.

Example:

If the three voltages measured at the line
voltage fused disconnect are 221 volts,
230 volts and 227 volts, the average (Va)
would be:

221 + 230 + 227

3
Vo = 221

= 226 volts.

The percentage of imbalance is then:
100 x|226 - 221

226

= 22%

The 2.2 percent imbalance that exists in
the example above exceeds maximum al-
lowable imbalance by 0.2 percent. This
much imbalance between phases can
equal as much as 20 percent current
imbalance with a resulting increase in
winding temperature that will decrease
compressor motor life.




115 V Control Wiring

Run appropriately sized 115V control
wiring for system electrical components
through the access openings provided
on the right side of the unit (Figures 2-
7). Then, run the leads to the (5)
115V conduit connections provided in
the temperature controller panel.
Connect the 115V leads to the appro-
priate terminals in the temperature
controller panel.

These components may include:

- hot gas bypass solenoid wiring;

evaporator fan control and interlock

wiring;

system control switch wiring (*No

Control” units only);

step controller wiring (“No Control”

units only);

- chilled water pump interlock wiring

(EVP units only);

chilled water flow switch wiring

(EVP units only); and,

- outside air thermostat wiring (EVP
units only).

Note: Provide proper ground for
control circuitry at the ground connec-
tions provided in the temperature
controller panel.

Low Voltage Wiring

Run appropriately sized 24V control
wiring (NEC Class 2) for low-voltage
control components through the access
openings provided on the right side of
the unit (Figures 2-7). Then, run the
leads to the (2) 24V conduit
connections provided in the side of the
temperature controller panel. Connect
the 24V leads to the appropriate
terminals in the temperature controller
panel.

Low-voltage components include:

- constant-volume thermostat
(including DC wiring);

- system control switch wiring
(VAV units only);

- night setback relay wiring
(VAV units only);

- economizer actuator circuit wiring
VAV units only);

- discharge air sensor wiring
(VAV units only);

- chilled water temperature sensor
(EVP units only); and,

- jumpers for hot gas bypass
operation.
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Table §

Condensing Unit

Electrical Data

(Unit Characteristics}

Electrical Data -- Condensing Units

Unit Characteristics

Allowable Recommended
Electrical Voltage Minimum Maximum Dual Element
Madel Characteristics Range Circuit Ampacity Fuse Size Fuse Size
RAUC-C20G 200-230/60/3XL 180-220/208-254 101 125 125
RAUC-C204 460/60/3XL 416-508 44 60 50
RAUC-C205 575/60/3XL 520-635 35 45 40
RAUC-C209 380/415/50/3XL. 342-418/373-456 42 50 50
RAUGC-C25G 200-230/60/3XL 180-220/208-254 129 175 150
RAUC-C254 460/60/3XL. 416-508 56 80 70
RAUC-C255 575/60/3XL 520-635 45 60 60
RAUC-C259 380/415/50/3XL 342-418/373-456 55 80 70
RAUC-G30G 200-230/60/3XL. 180-220/208-254 148 200 175
RAUC-C304 460/60/3XL 416-508 65 90 80
RAUC-C305 575/60/3XL 520-635 52 70 60
RAUC-C308 380/415/50/3XL. 342-418/373-456 65 90 80
RAUC-C40G 200-230/60/3XL 180-220/208-254 192 225 225
RAUC-C404 460/60/3XL 416-508 84 100 90
RAUC-C405 575/60/3XL 520-635 67 80 80
RAUC-C409 380/415/50/3XL 342-418/373-456 80 90 90
RAUC-C50G 200-230/60/3XL. 180-220/208-254 244 300 175
RAUC-C504 460/60/3XL 416-508 106 125 125
RAUC-C505 575/60/3XL 520-635 85 100 100
RAUC-C509 380/415/50/3XL 342-418/373-456 104 125 125
RAUC-C60G 200-230/60/3XL 180-220/208-254 282 300 300
RAUC-C604 460/60/3XL 416-508 123 125 125
RAUC-C605 875/60/3XL 520-635 98 110 110
RAUC-C609 380/415/50/3XL 342-418/373-456 122 125 125

. Etectrical data is for each individual mator.
Maximum fuse size permilled by M.E.C. 440-22 Is 225 percent of the largest compressor motor BLA plus the remaining motor RLA and FLA values.

. Recommended dual element fuse size is 150 percent of the largest compressor motor RLA plus the remaining motor RLA and FLA values.

Kw values are taken at

of 45° F

: tocal codes may take precedence.

(Continued on the next page)

suction 0 at the

N

1

2.

3. Minimum circuit ampacity is 125 percent of the fargest compressor motor RLA plus the remaining motor RLA and FLA values.
4

5. and 95° F ambient.
6.
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Table 5 (continued)

Condenser Fan Motor Compressor Motor
BLA RLA LRA LRA Kw Kw
Electrical Kw FLA LRA (Ea) (Ea) (Ea) (Ea) (Ea) (Ea)
Madel Characteristics (Ea) No Hp (Ea) (Ea) Nao. 10 Ton 15 Ton 10 Ton 15 Ton 10 Ton 15Ton
RAUC-C20G 200-230/60/3XL 0.9 2 1.0 4.1 20.7 2 41.4 — 247.0 — 10.7 —_
RAUC-C204 460/60/3XL 0.9 2 1.0 1.8 9.0 2 18.1 — 95.0 — 10.4 _
RAUC-C205 575/60/3XL 0.9 2 1.0 1.4 7.2 2 14.4 -_— 76.0 —_ 10.4 —
RAUC-C209 380/415/50/3XL 0.75 2 1.0 1.7 9.2 2 17.2 — 104.0 — 10.6 —
RAUC-C25G 200-230/60/3XL 0.9 3 1.0 4.1 20.7 2 41.4 60.5 247.0 376.0 10.9 16.3
RAUC-C254 460/60/3XL 0.9 3 1.0 1.8 9.0 2 18.1 26.3 95.0 142.0 10.6 15.8
RAUC-C255 575/60/3XL 0.9 3 1.0 1.4 7.2 2 14.4 21.0 76.0 114.0 10.6 16.8
RAUC-C259 380/415/50/3XL 0.75 3 1.0 1.7 9.2 2 17.2 26.2 104.0 153.0 10.8 16.3
RAUC-C30G 200-230/60/3XL. 0.9 3 1.0 4.1 20.7 2 — 60.5 —_ 376.0 —_ 15.9
RAUC-C304 460/60/3XL. 0.9 3 1.0 1.8 9.0 2 -— 26.3 — 142.0 — 15.5
RAUC-C305 575/60/3XL 0.9 3 1.0 1.4 7.2 2 — 21.0 — 114.0 —_ 15.5
RAUC-C309 380/415/50/3XL 0.75 3 1.0 1.7 9.2 2 — 26.2 —_ 153.0 —_ 16.2
RAUC-C40G 200-230/60/3XL 0.9 6 1.0 4.1 20.7 4 41.4 —_ 247.0 — 10.7 —_
RAUC-C404 460/60/3XL 0.9 6 1.0 1.8 9.0 4 18.1 — 95.0 — 10.4 —_
RAUC-C405 575/60/3XL. 0.9 6 1.0 1.4 7.2 4 14.4 — 76.0 — 10.4 —
RAUC-C409 380/415/50/3XL 0.75 6 1.0 1.7 9.2 4 17.2 — 104.0 — 10.6 —_
RAUC-C50G 200-230/60/3XL 0.9 6 1.0 4.1 20.7 4 41.4 60.5 247.0 376.0 11.0 16.4
RAUC-C504 460/60/3XL 0.9 6 1.0 1.8 9.0 4 18.1 26.3 96.0 142.0 10.7 15.9
RAUC-C505 575/60/3XL 0.9 6 1.0 1.4 7.2 4 14.4 21.0 76.0 114.0 10.7 16.9
RAUC-C509 380/415/50/3XL a.75 6 1.0 1.7 9.2 4 17.2 26.2 104.0 153.0 10.9 16.4
RAUC-CB0G 200-230/60/3XL 0.9 6 1.0 4.1 20.7 4 — 60.5 — 376.0 _ 16.1
RAUC-C604 460/60/3XL 0.9 6 1.0 1.8 9.0 4 — 26.3 — 142.0 — 15.6
RAUC-C605 575/60/3XL 0.9 6 1.0 1.4 7.2 4 — 21.0 —_ 114.0 — 15.6
RAUC-C609 380/415/50/3XL 0.75 6 1.0 1.7 9.2 4 — 26.2 — 153.0 — 16.4
NOYEs:
1. Electical data is for each individual motor.
2. Maximum fuse size permitted by N.E.C. 440-22 is 225 percent of the largest compressor molor RLA plus the remaining motor RLA and FLA values.
3. Minimum circuit ampacity is 125 percent of the largest compressor molor RLA plus the remaining motor RLA and FLA values.
4. Recommended dual element fuse size is 150 percent of the largest compressor motor RLA plus the remaining motor ALA and FLA values.
5. Kw values are taken at iti of 45° F suction P at the P and 95° F ambient.
6. Local codes may take precedence.



Table 6
Customer Wire Selection
And Fuse Replacement

A WARN ING A CAUTION

DISCONNECT ELECTRIC POWER USE COPPER CONDUCTORS ONLY

SUPPLY BEFORE SERVICING TO TO PREVENT EQUIPMENT DAMAGE.
PREVENT INJURY OR DEATH UNIT TERMINALS ARE NOT DESIGNED
DUE TO ELECTRICAL SHOCK. TO ACCEPT ANY OTHER WIRING.
DEBRANCHER DU CIRCUIT UTILISER SEULEMENT DES CONDUCTEURS

D AL IMENTATION ELECTRIQUE EN CUIVRE POUR EVITER D'ENDOMMAGER
AVANT L'ENTRETIEN POUR EVITER] L'EQUIPMENT. LES BORNES NE SONT
BLESSURE OU MORT PAR PAS PREVUES POUR AUTRES TYPES
ELECTROCUTION. DE FILS CONDUCTEURS.

CUSTOMER WIRE SELECTION AND FUSE REPLACEMENT TABLE
POWER WIRE SELECTION TO DISCONNECT SWITCH {1S1)
UNIT SIZE UNIT VOLTAGE DISCONNECT SWITCH SIZE| CONNECTOR WIRE RANGE
20 — 40 JON 200,230 VOLT 225 AMP (1) _#1 —— 300 MCM
50 & 60 TON 200,230 VOLT 400 AMP (1) 250 — 500 MCM__|
20 - 50 _TON 380/415/460/575 VOLT 100 AMP (1) #14 — 1,0
50 & 60 TON 380/415/460/575 VOLT 250 AMP (1) #4 — 350 MCM .
POWER WIRE SELECT(ON TO MAIN TERMINAL BLOCK (1181)
UNIT SIZE UNIT VOLTAGE TERMINAL BLOCK SIZE | CONNECTOR WIRE RANGE
20 — 60 TON ALL VOLTAGES 310 AMP (1) #6 ~— 350 MCM ’
CONTROL WIRE SELECTION TO CONTROL TERMINAL BLOCKS (7785 THRU 7TB8 & 6TB9)
WIRE GAUGE OHMS PER 1000 FEET MAX WIRE LENGTH
18 AWG 8 500 FT
16_AWG 5 1000 FT
14 AWG 3 2000 F1
FUSE REPLACEMENT SELECTION
FUSE_DESCRIPTION UNIT SIZE | UNIT VOLTAGE FUSE_TYPE FUSE SIZE
(1F(1:OTE§N(S)ER25AN ggs$0N) ALL 200,230 VOLT CLASS K5 25 AMP
{1F1-1F6 ON 40 ~ 60 TON) A M 15 AMP
CONTROL CKT FUSE (1F7) 20—-30 TON ALL BUSSMANN S — 3.20 3.20 AMP
40-60_TON ALL BUSSMANN S — 6.25 6.25 AMP
COMPR PROTECTOR FUSE
(1F8 ON 20 — 60 TON) ALL ALL BUSSMANN MTH — b6 6 AMP

[1FS ON 40 —~ 60 TON)

Drg. No. 2306-1833 K

See wiring notes on Page 35
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. Notes from Field Wiring Diagram 2306-1833 K

NOTE :

ALL WIRING AND COMPONENTS SHOWN DASHED TO BE SUPPL IED AND INSTALLED BY CUSTOMER IN ACCORDANCE
WITH LOCAL AND NATIONAL ELECTR!CAL CODES.

ALL WIRING TO BE N.E.C. CLASS 1 UNLESS OTHERWISE SPECIFIED,
CAUTION — Do NOT ENERGIZE UNIT UNTIL CHECK~OUT AND START-UP PROCEDURES HAVE BEEN COMPLETED.
ALL THREE PHASE MOTORS ARE PROTECTED UNDER PRIMARY SINGLE PHASE FAILURE CONDITIONS.

gﬁ?TéQB%$S?§ ACCEPTABLE WIRE S|ZES FOR CONNECTION TO MAIN UNIT TERMINAL BLOCK (17T81) OR DISCONNECT

SIZE CONTROL WIR|NG SUCH THAT TOTAL WIRE RESISTANCE OF THE RUN DOES NOT EXCEED 6 OHMS. SEE TABLE
FOR WIRE SELECT|ON.

4 STEP CONTRGLLER {5U11) MIN. RATING ~ N.O. CONTACTS = 150 VA INRUSH/75 vaA SEALED; N.C.CONTACTS =
80 VA INRUSH/40 VA SEALED.

LIQUID LINE VALVES [5L1 THRU 5L4) AND HOT GAS BYPASS VALVES (615 & 6L6) MAX. SOLENOID RATINGS ARE
72 VA INRUSH/3C VA SEALED.

EVAPCRATOR OR CIRCULATING PUMP CONTROL CIRCUIT MAX. RATINGS ARE 240 VA INRUSH/40 VA SEALED.

STARTER INTERLOCK (5K1 AUX), OUTSIDE AiR T-STAT {5557), SYSTEM ON/OFF SWITCH (5S51), STARTER
OVERLOAD RELAY (5Kt OL) AND FLOW SWITCH (6558) MIN. RATINGS ARE 250 VA INRUSH/125 VA SEALED.

SUGGESTED SYSTEM CONTROL SWITCH {552) FOR "NO SYSTEM CONTROLS” OPTION IS CUTLER HAMMER 7562K5 2PDT
TOGGLE SWiTCH OR EQUIVALENT.

REMOVE RESISTOR (7R5 o 7TB8-4 & 5) WHEN FIELD SUPPLIED ECONOMIZER IS REQUIRED WITH OPTIONAL
VARIABLE AIR VOLUME t"VAV") CONTROLS.

WIRING FOR DUCT SENSOR (6RT1}, CHILLER TEMP SENSOR [6RT2), DISCHARGE AIR SENSOR (6RT3) AND RETURN
AIR SENSOR {6RT8) MUST BE SHIELDED CABLE AND NOT RUN IN CONDUIT WITH OTHER WiRiNG. FOR RUNS UNDER
500 FEET USE 16 GA (MIN) WIRE. FOR RUNS FROM 500 TO 1000 FEET USE 14 GA (MIN) W(RE. MAXIMUM RUN IS
1000 FEET. GROUND SHIELD AT ONE END ONLY.

SUGGESTED SYSTEM CONTROL SWITCH (552) FOR "vav" CONTROLS OPTION IS CUTLER HAMMER 7580K5 SPST
TOGGLE SWITCH OR EQUIVALENT.

WHEN NiGHT SETBACK IS REQUIRED WiTH OPTJONAL "VAV", PROVIDE A CONTACT CLOSURE SUITABLE FOR A DRY
CIRCUIT WiTH MIN. RATING OF 125 VA/24 vAC - PILOT DUTY. REMOVE JUMPER (77B7-4 & 5) WHEN REQUIRED.

OUTSIDE AIR T-STAT (5S57) IS REQUIRED ONLY WITH "EVP" OPTION - FOR LOW AMBIENT COMPRESSOR LOCKOUT.
CIRCUIT AS SHOWN |5S FOR A CUSTOMER SUPPLIED EVAPORATOR FAN MOTOR (5B1! AND EVAP FAN STARTER (5K1).

WHEN "EVvP" OPTION 1S REQUIRED, THIS CIRCUIT BECOMES A CIRCULATING PUMP MOTOR (5B1) AND A CIRCUL—
ATING PUMP STARTER (5K1).

INSTALL JUMPER (6TB9-7 & Bl WHEN HOT GAS BYPASS OPTION IS REQUIRED WiTH OPTIONAL "EVP". INSTALL
W :

HOT GAS BYPASS SCLENQID VALVE (6L5) AS SHO
A WARN ING

HAZARDOUS VOLTAGE !
DISCONNECT POWER BEFORE

BROEORAN A~ -

B RERA

WHEN DUCT SENSOR (6RT1) 1S REQUIRED, REMOVE RES|STOR SERVICING.

{7R1 FROM 77B8-5 & 6) . FAILURE TO DISCONNECT POWER
BEFORE SERVICING CAN CAUSE SEVERE

CUSTOMER SUPPLIED HEATER CONTACTOR CONTROL CIRCUIT PERSONAL INJURY OR DEATH.

— 120V/240V/1PH MAX RATING = 750VA  INRUSH, 7EKA SEALED;

24V/1PH MAX RATING = 240VA INRUSH, 60VA SEALED.
ED WITH TRANSFORMER (1T1) &AVERT l SSEMENT

200,230 VGLT UNITS ARE SHIPP|

B 88

WIRED FOR 200 VOLT OPERATION. 230 VOLT OPERATION, VOLTAGE HASARDEUX!
REQUIRES THAT WIRE "“18D" BE MOVED TO "H3" TERMINAL ON
TRANSFORMER, AS SHOWN IN INSET "A". DECONNECTEZ LA SOURCE ELECTRIQUE

G AVANT D'EFFECTUER L'ENTRETIEN.
CAUTION -~ DO NOT RUN LOW VOLTAGE WIRE (30 VOLTS MAX | MUM)

| HIGHER VOLTAGE WIRE. FAUTE DE DECONNECTER LA SOURCE
N CONDUIT OR RACEWAY WiTH ELECTRIQUE AVANT D'EFFECTUER
L 'ENTRAINER DES BLESSURES CORPORELLES
SEVERES QU LA MORT .

23 THE FOLLOWING CAPABILITIES ARE OPTIONAL — THEY ARE IMPLEMENTED AND WIRED AS REQUIRED
FOR A SPECIFIC APPLICATION.

(::] UNIT DISCONNECT SWITCH — NON FUSED (AVAILABLE ON ALL CONTROL OPTIONS)
HOT GAS BYPASS {AVA|LABLE ON ALL CONTROL OPTIONS)
(::] RETURN AIR SENSOR {AVAILABLE WITH “CONSTANT VOLUME" CONTROL)
(::] FLOW SWITCH (AVAILABLE WITH "EVP" CONTROL)
SUPPLY CONDUCTORS MUST BE SIZED PER AMPACITIES BASED ON 60°C WIRE.

IMPORT ANT |
DO NOT ENERG | 2E USE COPPER CONDUCTORS ONLY
UNIT UNTIL CSEEKEO%E UNIT TERMINALS ARE NOT DES|GNED
AND START-UP PROCED Y GTHER WIRING
. HAS BEEN COMPLETED TO ACCEPT AN

Drg. No. 2306-1833 K
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Disconnect Switch External
Handle

All RAUC units ordered with the unit
mounted disconnect switch, (model
number digit 13 or later is an “A”) get the
disconnect switch mounted in the controt
box and a factory installed switch handle
mounted on the control box door's exterior.
This handle allows the operator to
disconnect power from the unit without
having to open the door. The handle,
shown in figure 21a, has three positions;

ON - the position used when power is
applied to the unit.

OFF - the position used when unit
power is disconnect.

OPEN COVER/RESET - the position
used when the door must be opened for
service.

The contral box door will not open when
the handle is in the ON or OFF position,
but will open when it's in the OPEN
COVER/RESET position. The door will
close when the handle is in any of the
three positions provided it matches the
disconnect switch's position (on or off).

With the use of a_padlock (not provided),
the handle may be locked in the OFF
position. Push the spring loaded handle
key into one of the slots in the round
handle base and insert the lock's shackle
to prevent the key from springing back into
place.

Figure 21a //
/
; /
RAUC unit Control Box Door //
N / /
. N/ \ //
/ / Locking
/ H / slot (off)
Y
I/
/
Disconnect Switch /
External Handle /
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Constant Volume
Control Option

Evaporator Fan Interlock

Evaporator fan interlock 5K1-auxilliary
and evaporator fan controls 551, 5K1
and 5K1-OL must be installed as
shown on the interconnecting wiring
diagram.

Hot Gas Bypass Solenold(s)

If hot gas bypass is required, install
hot gas bypass solenoid(s) and wire
per the interconnecting wiring
diagrams.

Figure 21b
Installing Electronic
Zone Thermostat and

Switching Subbase ( )

I
O

2

Switching Subbase
(Honeywell QE67;

2" x 4°
Outlet Box
(Field-Supplied)

See Note 2)

aremote panel.

Control
Systems

/OO

Electronic Zone
Thermostat (6U37)

Each constant-volume unit is provided
with a Honeywell T7067 electronic
zone thermostat for control of space
temperature. A switching subbase
(Honeywell Q667) is also included to
enable operator selection of manual or
automatic fan or system operation.

Location: When selecting a site for
thermostat installation, be sure to
choose a location in a frequently
occupied area with good air circulation
at an average temperature. Position
the thermostat about 54" above the
floor.

Do not mount the thermostat where its
sensing element may be affected by:

a. drafts or “dead” spots behind doors
or in corners;

b. hot or cold air from ducts;

¢. radiant heat from the sun, or from
appliances;

d. concealed pipes and chimneys;

e. vibrating surfaces; of

f. unheated or uncooled areas behind
the thermostat (e.g., outside walls).

\ Mounting

Screws
Captive-Terminal/
Mounting Screws

1. Step-by-step subbase and thermostat installation instructions are
packaged with these devices.
2. The switching subbase is only provided if the unit was ordered without
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Installation: Mount the thermostat
(with subbase) vertically or horizontally
on either a standard 2" X 4" outlet box,
a comparable European outlet box, or
on any nonconductive flat surface. See
Figure 21b.

Specific installation instructions are
packaged with the thermostat and
subbase. For subbase and thermostat
terminal identification, see Figure 22.

Checkout: After mounting the
subbase and thermostat — but before
wiring them to the unit— use an
ohmmeter to complete the continuity
checks listed in Table 7.

Electronic
Thermostat
{Honeywell T7067)

Thermostat
Cover

\




Figure 22 3
Subbase and Thermostat
Terminal Identiﬁcation

700

6 2
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g I OHEAT
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g—R : COOL L
: i
01—‘5 OFF
HEAT
O o}
0'2—-3 OAUTO l 5
cooL
SYSTEM

Terminal Lavout

Switching Subbase
(Honeywell Q667)

Wiring Terminal
Identification:

1 = Common (-DC) and

Night Setback/Setup Input

2 = +20 VDC Input

3 = Duct Sensor Input

4 = COOL Signal Output

5 = HEAT Signal Output

Internal Thermostat Connections

7 = Not Used

int

6 = Heating Setback

9 = Fan Switching
10 = Fan Switching

Internal Wiring Schematic

8 = Night Setup of Cooling

Electronic Thermostat

(Honeywell T7067)

Wiring Terminal
Identitication:

1 = Common (-DC) and Night

Setback/Setup Input
2 = +20 VDC Input
3 = Duct Sensor Input
4 = COOL Signal Output

5 = HEAT Signal Output

6 = Heating Setback

7 = Not Used

8 = Night Setup of

Table 7
Electronic Zone
Thermostat/Subbase
Continuity Checks
ON N/A 8 (Subbase) & 10 (Subbase) Closed
AUTO OFF 9 (Subbase) & 10 (Subbase) - Open
5 (Subbase) & 5 (T"Stat) Open
4 (Subbase) & 4 (T'Stat) Open
AUTO  HEAT 9 (Subbase) & 10 (Subbase) Open
5 (Subbase) & 5 (T"Stat) Closed
4 (Subbase) & 4 (T'Stat) Open
AUTO  AUTO 9 (Subbase) & 10 (Subbase) Closed
5 (Subbase) & 5 (T"Stat) Closed
4 (Subbase) & 4 (T’Stat) Closed
AUTO  COOL 9 (Subbase) & 10 (Subbase) Closed
5 (Subbase) & 5 (T’Stat) Open
4 (Subbase) & 4 (T'Stat) Closed
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Figure 23a
Duct Sensor Assembly

¥ DIA.

11" —

8” (INSERTION LENGTH)

Duct Sensor Dimensions

DISCHARGE
bucTt

STANDARD QUTLET BOX
(PROVIDED BY INSTALLER)

~ SN j .W

% 1
~d \%& I‘“& SCREWS (PROVIDED
x| g BY INSTALLER)
Q . I~ BLANK FAGEPLATE
N \l (PROVIDED BY INSTALLER)
) R ¥
R ‘-

~

TO RAUC

~

~N

CONNECT LEAD WIRES 1
WITH SOLDERLESS CONNECTORS >g
\

Constant Volume Discharge
Air Sensor (Duct Sensor)

Install the constant volume discharge
air sensor in the discharge air so that
it senses supply air temperature. Wire
the sensor per the field wiring
diagram.

Wiring - Max. Ohms

Electronic zone thermostat, discharge
air sensor and economizer control
circuit wiring should be sized not to
exceed 6 ohms for the total wire run.

Table 8
Suggested Wire Sizes
(Constant Volume)

Note: Al wiring and wire sizing must
meet national and local codes.

180 Feet 22 AWG
289 Feet 20 AWG
460 Feet 18 AWG
732 Feet 16 AWG
1165 Feet 14 AWG
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MP-1 TR-1
o o
. W W) .o i
Figure 23b | ! ®
Typical Economizer ®) Ky
Actuator Circuit - _]

MK-2
NP-2 5 _T_R'Z
7188 _@ 5" | ORNg
: oj.—-

12 — k t — = R) -
11 5 |
; 9
9 i
8 ]
7 ¢ R .
& MM-
5 R-3

MP-2

B .- B -
; % ot
2 el ONG ©®:
Y N —_——— —-l 2 _}_oj_
; @ EF1
Temperature Controller Panel & :
& Power Stupply:é (Provide disconnect
means and overload protection as required.) Table 9
: Economizer Actuator

Circuit Legend

MM Modutrol

M.H. M955. (Up to 3 motors
Motor may be controlled as shown.
Additional motors must be
slaved.)
TR Transformer M.H. 130810B; cover-mounted.
EC Enthalpy Controt M.H. H205A1046
MP Minimum Position M.H. S96A1012
Potentiometer
EFI Evaporator Fan Field Provided
Interlock
7TB8 Low Voltage Located in Temperature
Terminal Strip Controller Panel
R 1/4 Watt - 5% 1 Motor/Circuit = None req.
Carbon 2 Motors/Circuit = 1300 Ohms

3 Motors/Circuit =910 Ohms
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Figure 24

RAUC-C20 thru C60

Field Wiring Diagram
"Constant Volume Controls"

“CONSTANT VOLUME CONTROLS" OPTION

"CONSTANT VOLUME CONTROLS
PLATE (AREA 7]
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Electronic Zone Thermostat
Operation and Checkout

Use the procedure outlined below to

check the operation of electronic zone -

thermostat 6U37:

1. Open the system control switches
581 and 582 to disable the evap. fan,
cooling and heating.

2. Close the uhit disconnect switch
and set control. circuit switch 182 at
ON.

WARNING! To Prevent injury
or death from electrical shock,
use extreme caution when
working with energized
components.

Figure 25
Electronic Zone Thermostat

Thermostat

{

3. Using a digital volt-chmmeter,
verify that there is 20-volt DC power
between thermostat Terminals 2-to-1.

4. Check the voltage signal between
thermostat Terminals 4-to-1 as you:

a. move the cooling (blue) setpoint
lever from right to left. See
Figure 25. The voltage signal reg-
istered by the volt-ohmmeter
should increase (and the cooling
LED brighten) as the cooling
setpoint drops.

b. move the blue cooling setpoint
lever from left to right. The
voltage signal should decrease
(and the cooling LED dim) as the
cooling setpoint rises.

Heating

5. Check the voltage signal between
thermostat Terminals 5-to-1 as you:

a. slide the heating (red) setpoint
lever from left to right. See
Figure 25. The voltage signal reg-
istered by the volt-ohmmeter
should increase (and the heating
LED brighten) as the heating
setpoint rises.

b.slide the red heating setpoint
lever form right to left. The
voltage signal should decrease
(and the heating LED dim) as the
heating setpoint drops.

For thermostat voltage output ramps,
see Figure 28.

6. Enable the system by closing
switches 5S1 and 5S2.

Cooling
_~ Setpoint Lever

SYSTEM

=
ALY
‘ PHEAT

OFF

FAN

W'DE:
OFF d

Locking Screw
(Heating Setpoint) |

Setpoint Lever_\

Locking Screw
(Cooling Setpoint)

V Cooling
LED

Switching
Subbase

i’ f#
Thermostat
Cover
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‘ MEC (7U11) Operation and

Checkout

1. Open the system control switches
581 and 582 to disable the Evap. Fan,
Cooling and Heating.

2. Close the unit disconnect switch
and set control circuit switch 152 at
“ON.” .

WARNING! To prevent injury
or death from electrical shock,
use extreme caution when
working with energized
components.

3. Using a digital volt-ohmmeter,
verify that there is 20-volt DG power
between MEC terminals 2-to-1.

4, Verify that the MEC's heating
output relays are operative:

a. Install a jumper between MEC
Terminals 2 and 5.

- b.Use a voltmeter to verify that all
of the MEC’'s heating output
relays have “pulled in". (The
meter should read “0” VAC on Ci
and "No Resistance" on C2, G3
and C4.)

5. To verify that the MEC's cooling
output relays are operative:

Figure 26
MEC (Master Energy Controller)
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2 n'tiv‘ Ry
BRERERN
) i

a. Remove the jumper from
Terminals 2 and 5 and reinstall it
between MEC Terminals 2 and 4.

b. Use a voltmeter to verify that all
of the MEC’s cooling output
relays- have “pulled in". (The
meter should read “No Resis-
tance”).

6. With all of the MEC’s cooling
output relays pulled in (step 5), check
the DC voltage between MEC
Terminals R (-) and W (+).

The measured voltage should be
approximately 1.7 to 2.1 VDC.

7. Remove the jumper installed
between MEC Terminals 2 and 4.

8. Check the voltage between MEC
Terminals R () and W (+).

The measured voltage should now be
approximately 0.2 VDC.

9. Set control circuit switch 1S2 to the
“OFF” position.

10. Remove the wires from MEC
Terminals R, B, W,-and Y. = =~

11. Check the resistance across the
following pairs of MEC temminals, and
compare the actual resistance
readings with the values shown below:

Figure 27

Duct Sensor
Resistance-vs-Temperature
Conversion Chart

(1) MEC Terminals R-to-W = 226 ohms
(2) MEC Terminals R-to-B= 432 ohms
(3) MEC Terminals R-o-Y = 226 ohms

12. To verify that duct sensor 6RT1 is
operative:

a. Disconnect the wire connected to
MEC Terminal T1, then use a
digital volt-ohmmeter to measure
the resistance between MEC
Terminal T and the wire removed
from Teminal T1.

b. Use the conversion chart in Figure
27 to convert the measured
resistance to an equivalent
temperature.

If the measured resistance is not
within + 10.0 ohms of the actual
temperature, 6RT1 is out of range;
replace it

13. Reconnect economizer leads W,
R, B and Y to the appropriate
{erminals on the MEC.

44. Reconnect the loose duct sensor
lead to MEC terminal T1.

- 15. Close switches 182, 551, and

5S2 to restore power to the system.

5000

4800
L.\

4600 AN

4400 AN

4200 N

4000

3800

3600

3400

3000 ohms at

3200

77 F 25 C)

3000 |

2800

2600

Resistance (ohms)

2400

2200

2000

1800

~-

1600

I

T 80°F 65°F 70°F 75°F 80°F 85°F 90°F 95°F 100°F

(16°C) (18°C) (21°C) (24°C) (27°C) (29°C) (32°C) (35°C) (38°C})
Temperature — °F (°C)
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Figure28

Nominal Operating Points
and Economizer Throttling
Range

Economizer Actuator
Check-out

To check a typical Honeywell econo-
mizer actuator for proper operation:

1. Set 182 at “OFF" and remove
power from the sconomizer actuator;
then disconnect the wires connected to
the actuator's W, R, B, and Y termi-
nals. .

2. Jumper actuator terminals R-to-W
and R-to-B and reapply power to the
actuator. If the economizer actuator is
working properly, it should drive to
midposition.

3. Remove power from the actuator,
then remove the: ;umpers installed in
step 2.

4. Reconnect the economizer actuator
wires to the actuator's W,R B andY
terminals.

5. Restore power to the actuator and
set 182 to "ON.”
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T 17
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- 14
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Thermostat Output (VDC)

16
45
4
31030 F
Semo Variable Deadband i
{Note 1) ! (Note 2) 1 | Setpoint
i 1, 1 (Note 1)
: |
1 |
! l
1 11 | I 0 1 11 L1
[} l5 4 , 3 2I 1 (.) l..) 1 I2 3 '4
18l 12} ni 101 o} 11 121
Temperature Deviation from Setpoint ~ F {C)
Notes:

1. Thermostat output voltage is 4 VDC when space temperature equals

setpoint temperature.
2. “Deadband” is the temperature range between the cooling and heating

setpoints.

Table 10
Voltage Ramp

HEAT 1 ** 4.63 YDC 4.0 VDC
Terminal 5
HEAT 2 ** 5.88 VDC 525VDC (heating)
&
HEAT 3 ** 7.13VDC 6.5 VDC Terminal 1
(common)
HEAT 4 ** 8.38 VDC 7.75VDC
COOL 1 4.58-5.42 VDC 3.44-4.56 VDC
Terminal 4
COOL 2 5.43-6.34 VDC 4.69-5.81 VDC {cooling)
&
COOL 3 6.63-7.63 VDC 5.90-7.10 VDC Terminal 1
{common)
COOL 4 7.84-8.92 VDC 7.11-8.39VvDC
- Economizer 2.75-4.00 VDC

* “Pull-in” and “Drop-Out” values are £+ 0.25 VDC.

** if applicable
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VAV Control
Option

VAV Control System

in a VAV control system, the desired
space temperature is maintained by
varying the amount of relatively
constant-temperature air delivered to
the space. As the cooling requirement
of the space decreases, less air is
delivered to the zone; conversely, &
greater volume of air is provided to
the space as the cooling load
increases.

Discharge Air Sensor
Installation (6RT3)

Run 18 AWG shielded, twisted-pair
wire (Belden 8760 or equivalent) for
the discharge air sensor (located in
the evaporator fan discharge ductwork)
to the proper terminals in the
temperature controlier panel. Use
stranded, tinned copper conductors
only.

Connect the wires and run in separate
conduit through the access openings
provided in the right side of the untt,
and fo the conduit connection provided
in the side of the temperature control-
ler panel for this purpose.

Figure 29
VAV Discharge Air
Sensor

Installing Discharge Air
Sensor in Ductwork

Then connect the leads to the
appropriate terminals on terminal strip
7787 and ground the shield at the
ground screw in the temperature
controller panel as shown in the

field wiring diagram and unit
schematics.

Hot Gas Bypass

If hot gas bypass is required, it is
recommended that solenoids be
installed in the hot gas bypass lines,
and wired per the interconnecting
wiring diagrams.

Night Setback

If night setback is required, a set of
field-provided contacts must be
installed as shown on the inter-
connecting wiring diagram. Be sure
to remove the jumper which parallels
these contact termination points if
night setback is required.

Suction Line Thermostat
Installation (6S63)

Install suction line thermostat 6863
close to the expansion valve bulb on
a slightly flattened portion of the
suction line. The themostat must be
securely and tightly fastened to the
suction line, and field-provided
thermoconductive grease must be used
to guarantee good heat transfer.
insulate the suction-line-thermostat-to-
suction-line joint to assure a good
connection.

Wire the suction line thermostat to the
terminal strip 7TB7 in the unit control
panel using properly sized wire. (Refer
to field wiring diagram and unit
schematics.)

Evaporator Fan Interlock

Evaporator fan interlock SKi-auxiliary
and evaporator fan controls 551, 5K1
and 5K1-OL must be installed as
shown on the interconnecting field
wiring diagram.

Junction
Box

Screwholes

Airstream

Sensor

Discharge Air Sensor

Dimensions
1 s o
—— — ——
778" -3/16" 1-3/4%
T ® O
13 5/8"

1-3216"
1-3/4"
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Figure 30
Typical Economizer M4~
Actuator Circuit ‘

M¥-2
MP-2 TR-2
- 8) f=--
®m\
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L R e Tt @ WP g V) o
3 el o+—
212{s T=" — 2 J_
- 0\ EF1
T
Temperature Controlier Panel L & U
Table 11
‘ Economizer Actuator
A Power Supply: (Provide disconnect Circuit Legend
means and overioad protection as -
required. ]

MM Modutrol M.H. M955. (Up to 3 motors
Motor may be controlled as shown.
Additional motors must be
slaved.)
TR Transformer M.H. 130810B; cover-mounted.
EC Enthalpy Control M.H. H205A1046
MP Minimum Position M.H. S96A1012
Potentiometer
EFI Evaporator Fan Field Provided
Interlock
7TB8 Low Voltage Located in Temperature
Terminal Strip Controlier Panel
R 1/4 Watt - 5% 1 Motor/Circuit = None req.
Carbon 2 Motors/Circuit = 1300 Ohms

3 Motors/Circuit = 910 Ohms
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Figure 31
RAUC-C20 thru C60

Field Wiring Diagram

VYAV Controls”

See wiring notes on Page 35

Drg. No. 2306-1833K

“VAV_CONTROLS" OPTION

“VAY CONTROLS"
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Figure 32
Discharge Air
Controller
(7U11)
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D/A Controller (7U11)
Operation

The discharge air controller used in

RAUC/VAV units is a Honeywell
W7100. This microprocessor-based
controller, shown in Figure 32, is
designed to maintain an average

discharge air (D/A) temperature by:
... monitoring inputs from a standard

D/A temperature sensor.
and
. modulating economizer dampers

and sequencing stages of mechani-
cal cooling on or off, as necessary.

In operation, the W7100 samples D/A
temperature every 2 to 3 seconds by
pulsing DC current across the D/A
sensor—then “reading” the voltage
potential across this thermistor.



if the comparison between setpoint
and actual D/A temperature indicates
that cooling is. required, the W7100
first attempts to satisfy the load by
modulating the economizer open; it
then stages on mechanical cooling as
needed. ‘

Economizer Cycle

Note that the economizer is only
allowed to function freely if ambient
conditions are :below the control range
of the enthalpy switch.

If outside air is not suitable for
“economizing”, ‘the F/A dampers drive
to the minimum open position.

To take full advantage of the ‘free
cooling” provided by the economizer,
the W7100 is programmed to set an
economizer confrol point that is below
the S/A setpoint. The amount of
offset between: these two values is
equal to 1/2 of the W7100’s control
band adjustment.

Example: Since a control band
setting of “6” is typically recom-
mended, the amount of economizer
offset is “3”. Therefore, if the S/A
setpoint is 55° F, the economizer
control point is: 52° F (i.e., 55° F - 3).

A second economizer “program” within
the W7100 alters the response time of
the economizer based on deviation of
the D/A temperature from the
economizer control point. That is, as
D/A temperature strays further from
the control point, economizer operating
speed increases; and, as the D/A
temperature approaches the control
point, the economizer slows down.

“Deadband” is reached when the D/A
temperature is within £ 1.5° F of the
economizer control point; within this
range, the W7100 stops the
economizer actuator.

* ok ke k ok ok kok kN

Mechanical Cooling

When the economizer alone can no
longer handle the - cooling . requirement
—or when outdoor air is unsuitable for
“sconomizing”, the W7100 activates
the unit's mechanical cooling section.

The control strategy used by the
W7100 to add stages of cooling is
shown on a graph in Figure 33 and
described below.

‘When the economizer is unable to

satisfy the cooling requirement, D/A
temperature gradually drifts above the
S/A setpoint. (See “Region 1” in
Figure 33.) Eventually, based on time
and the amount of deviation from
setpoint, the W7100 energizes a single
stage of mechanical cooling.

If this stage is capable of satisfying
the cooling requirement, the D/A
temperature gradually drops back
toward the S/A setpoint. (See “"Region
2" in Figure 33.) If the D/A
temperature remains above setpoint,
the W7100 energizes additional stages
of mechanical cooling.

Also, as long as ambient air conditions
are acceptable, the economizer
continues to allow outside air into the
unit during mechanical cooling
operation.

Region 2

When a decrease in cooling
requirements causes the D/A
temperature to fall below setpoint for a
sufficient period of time, the W7100
turns off the highest-numbered stage
of cooling. (See “Region 3” in Figure
33.) Successive stages of cooling are
cycled off in a similar manner as the
D/A temperature approaches setpoint.

Note: The length of the time delay
enforced when staging mechanical
cooling on and off is determined by
the W7100. Within the control band
range, this delay is greatest at
setpoint, and decreases to a minimum
of 4 minutes when the D/A tempera-
ture exceeds the upper or lower limit
of the control band. See Figure 33.

D/A Controller
Checkout

Note: The checkout procedure
outlined in Steps 1 through 19 must
be performed in its entirety — and
in the sequence given.

To perform the W7100 checkout
procedure described below, use a
highly accurate, digital volt-ohmmeter
and the W7100 accessory resistor-
and-test-plug kit (i.e., Trane part no.
TOL-0101 or Honeywell part no.
4074EDJ).

WARNING! To prevent injury
or death due to electrocution,
use utmost care when
working with energized
components.

Minimum On/Off
Delay between
Stages = 4 minutes

1

Minimum On/Off
Delay between
Stages is > 4 minutes

Figure33
Temperature
Control Operation
= == 58° Ffm= == e =
Example: :
Adjustable D/A
Control Band  Setpoint 55° F-
Setat6°F ;

Minimum On/Off
Delay between
Stages Is > 4 minutes

e e 520 P o o ot ot o o - — o - —]— — — — . —— —
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Deley between
Stages = 4 minutes




1. Set control circuit switch 182 at “OFF"
and open the unit disconnect switch.
Set fan switch 551 to “OFF” to deacti-
vate mechanical cooling for the test.

2. Disable all mechanical cooling.

3. Remove the red dust cover from
the test plug socket at the bottom of
the W7100A and insert the checkout
kit jumper plug.

(Use of the test plug overrides most
of the W7100A’s built-in time delays
for staging the compressors on and
off.)

4. Install 1 jumper wire between the
W7100A's P and P1 terminals (remote
setpoint input), and another jumper
between Terminals 6 and 7 (reset
input).

5. Disconnect the leads of the
discharge air sensor from W7100A

Terminals T and TH.

6. To simulate a discharge air
temperature of 60 F, connect the
3400-ohm resistor (blue leads)

After about 2 minutes (i.e., time
required to drive the economizer
fully open), the LEDs on the W7100
should begin to illuminate as the
cooling outputs stage on.

9. Set the “Setpoint (F)* knob at
64° F; within 10 seconds, the LEDs
should go out as the cooling outputs
stage off.

10. Immediately readjust the “Setpoint
(F)” knob to 56° F; momentarily, the
LEDs should begin to illuminate again
as the cooling outputs stage on.

Note: if your unit includes the zone
reset option, proceed to the next step;
if not, go to Step 14.

41. Set the “Reset (F)" dial at 15° F
cooling and the “Setpoint (F)” dial
at 41° F; then remove the jumper
installed across W7100A Terminals 6
and 7.

To simulate a call for maximum reset,
install the 1780-ohm resistor (red
leads) — from the W7100 checkout
kit—across Terminals 6 and 7.

14. with all of the W7100A’s cooling
LEDs Iit, check the DC voltage
between W7100A Terminals R (-) and
W (+).

The measured voltage should be 1.7
to 2.1 VDC.

15. Set the “Setpoint (F)” dial at

64° F to drive the economizer outputs
to the minimum position. Wait about
5 minutes; then recheck the voltage
between Terminals R and W.

Within 2 minutes, the W7100A’s LEDs
should go out as all the cooling
oulputs stage off. After 5 minutes,
the voltage measured between
Terminals R and W should drop to
approximately 0.2 VDC.

16. Open control circuit switch 1S2 to
remove power from the W7100A;

then disconnect the wires connected
to the W7100A's R, B, W, and Y
terminals. Check the resistance across
the following pairs of terminals, and
compare the actual resistance read-
ings with the values shown below.

between Terminals T and T1. (The . W7100A Temninals Resistance
resistor is included in the W7100 The W7100A's cooling LEDs should Tem. R-to-W 226 ohms
checkout kit.) remain lit. Term. R-to-B 432 ohms

Term. R-to-Y 226 ohms

7. Set the W7100’s “Setpoint (F)"
dial at 56° F or less; then set the
“Control Band (F)” dial at 2 to
minimize control response time.

It is not necessary to set the “Reset
(F)" dial since the jumper
factory-installed between W7100A
Terminals 6 and 7 disables this dial.

8. Close the unit disconnect switch;
then set 182 at ON. Verify that there
is 24 VAC power at the W7100A’s TR
terminals, and that the controller
ground wire is connected to chassis
ground.

WARNING! To prevent injury
or death from electrocution,
use extreme caution when
working with energized

12. Tum the “Setpoint (F)" dial to

49° F; within 1 to 2 minutes, the LEDs
should go out as all of the cooling
outputs stage off.

13. As soon as all of the cooling
LEDs are off, remove the 1780-ohm

resistor from Temminals 6 and 7 and
re-install the jumper between these
points.

Next, adjust the “Setpoint (F)" knob
to 56° F; within 1 minute, the LEDs
should illuminate as all of the
cooling outputs stage on.

Note: Complete Steps 14 through 16
to verify proper operation of the
W7100A’s economizer control function.

WARNING! To prevent injury
or death from electrocution,

17. Complete Steps 17a and 17b to
verify that the discharge air sensor
is functioning properly.

a. With the discharge air sensor dis-
connected from the W7100A,
measure the resistance across the
sensor leads.

b. Use the conversion chart in Figure
34 to convert the measured resis-
tance to an equivalent discharge
air temperature.

If the measured resistance is not
within + 10.0 ohms of the actual
discharge air temperature, the sensor
must be replaced.

18. Reconnect wires to the W7100A’s
R, B, W, and Y terminals; also
reconnect discharge air sensor leads

components. use extreme caution when to W7100A’s T and T1 terminals.
working with energized
Figure 34 components. 19. Close switches 581 and 1S2.
D/A Sensor
Resistance-vs-Temperature
Conversion Chart 4200
g 3600 —
g —
B 3400 // 3483 + 100 Ohms
2 at 77° °
3200 pe=]
3000
0F 40F 60F B80F 10F 120F 140F 160F 180F 200F 220F
(67C) (440 (15.6 C) (26.7 C) @arac (488C) (600C) @A) (8220 (93.3C) (1044 0
Temperature

49



Economizer Actuator 3. Remove power from the actuator, .
Check-out then remove the jumpers installed in

step 2.
To check a typical Honeywell econo- i
mizer actuator for proper operation: 4. Reconnect the economizer actuator

wires to the actuator's W, R, B, and Y
1. Set 182 at “OFF” and remove power terminals.

from the economizer actuator; then
disconnect the wires connected to the  5- Restore power to the actuator and
actuators W, R, B, and Y terminals. set 152 to “ON.

2. Jumper actuator terminals R-to-W

Figure 35 and R-to-B and reapply power to the

RAUC-C20 thru C60 actuator. If the economizer actuator is

Field Wiring Diagram working properly, it should drive to
midposition.
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EVP Control Option

Pump logic is the responsibility of the
installer. Fluid flow must be
guaranteed at all times while the unit
is running.

Mounting the EVP
Control Option Remote Panel

Figure 36 shows an EVP control
option remote panel. This panel must
be mounted indoors as close to the
chiller barrel as possible. The freeze-
stat, which is instalied in the evapora-
tor leaving-fluid line, has a capillary
tube which is 20 feet long. The panel
must be mounted so that this capillary
reaches the field-installed bulbwell.

A ground wire must be run between
the EVP control panel and the RAUC
control panel.

Circulating Pump
Control Circuit and Interlock

The 5K1 pump starter, 5K1-OL
overloads and S5K1-auxiliary contacts
must be field-provided, -installed and
-wired per the chilled water pump
interconnecting wiring diagram.

Circulating Pump
Starter On/Off Switch

Pump ON/OFF switch 551 must be
field-provided, -installed and -wired per
the interconnecting wiring diagram.
This switch can be used as a system
ON/OFF switch.

Freezestat 6S12

A factory-wired freezestat is shipped
installed in the EVP optional remote
panel. A bulbwell is shipped (see
Figure 37), and must be installed in
the leaving-evaporator chilled solution
piping as close to the chiller barrel as
possible. Uncoil the freszestat
capillary tube and insert it into the
installed bulbwell. Use of thermal
paste in the bulbwell is mandatory.

Chiller Temperature Sensor
Bulbwell

Temperature control is factory-installed
and -wired in the evaporator control
panel. The leaving-solution temperature
sensor must be installed in the
bulbwell that shipped with the panel.
Install the bulbwell in the leaving-
solution piping as close to the chiller
barrel as possible. Use of thermal
paste in the bulbwell is mandatory.
(See Figure 37).

Chiller Temperature Sensor
(6RT2)

Splice 18 AWG shielded, twisted-pair
wire (Belden 8760 or equivalent) from
the chilled water temperature sensor
(located in the chiller water outlet) to
the proper terminals in the temperature
controller panel. Use only stranded,
tinned coppei conductors.

Then, connect the leads to the
appropriate terminals on terminal strip
in the evaporator control panel, and
ground the shield at the ground screw
as shown on the interconnecting wiring

Figure 36 diagram.
EVP Control
Remote Panel
Freezestat
21.4" _\
1.00 -4 19.4m \ e— 1.0"
\ .
o o\ 1.25%
ir ] o [[2AGND ° \ [L
BTR
Resistors OTR _1
il
T ° . U1 o o
12 \{-DB =
_E‘EZ °
> O (o] @
15,000 E : ! o 12.5¢
‘ J
<1 @ °| & B °
o) \ — 1.25%

[

Temperature
Sensor

i
\— Bulbwell
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Outside Air Thermostat
(5S57)

A field-provided low ambient
thermostat must be .installed and wired
per the field wiring diagrams. This
thermostat will prevent the unit from
operating below its workable
temperature rating. The settings of this
control are as follows:

(a) standard ambient = 40° F;

(b) low ambient = 0° F.

Chiller Flow Switch
(6558)

Install a flow switch or other flow
sensing device to prevent or stop
compressor operation if evaporator
water flow drops off drastically. Locate
the device in the evaporator chilled
water outlet line as shown in Figure
20a. See field wiring and unit
schematics for the flow switch
electrical interlock diagram.

Temperature Controller
(6U11) Resistor Removal and
Installation

6U11 requires a resistorfjumper device
connected between terminals 6, 7, and
8 (see Figure 36). The device, as
shipped from the factory, has a
resistance rating of 200 ohms and is
required on all 20-30 ton units. The
40-60 ton units require a 402 ohm
resistor/jumper device. The bag
connected to 6U11 contains this
device. if yours is a 20, 25 or 30 fon
unit, remove the bag and discard. If
yours is a 40, 50 or 60 ton unit,
remove the factory installed resistor/
jumper device and replace it with the
one in the bag. Note: The resistor
portion of the device must be instalied
between terminals 7 and 8.

Hot Gas Bypass

if hot gas bypass is required, install
hot gas bypass solenoids and wire

them per the interconnecting wiring

diagrams.

Drg. 5707-0520 D



Figure 37
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W7100G Discharge Water

Temperature Control Operation

(Chiller Controller 6U11)

The W7100G uses an integrating
control band concept to provide
temperature control of discharge water.
The control band concept matches
required operating capacity to chiller
load, while the integral action mini-
mizes the offset from the control
setpoint which normally occurs in
proportional-only type controllers.

The control band sefting is centered on
the discharge water set point (Figure
39). The control band setting is
adjustable from 0° F to 10° F [0° C to
6° C]. This adjustment is used to
stabilize system operation. Following is
a description of how chiller control
stages ' operate.

Using Figure 39 and beginning at point
A, the discharge water temperature is
above the upper control band limit and
the minimum OFF time has elapsed
(selectable either 30 or 60 seconds,
using fast response input). The first
stage will energize on the W7100. At
point B, the discharge water
temperature is still above the upper
control band limit. if the minimum time
between stages has elapsed
(selectable), the next highest stage of
cooling will energize. At point C, the

discharge water temperature has fallen
below the lower control band. If the
minimum ON time has elapsed for that
stage, the highest stage on will shut
off. This sequence will continue until
the demand for cooling increases
{point D) at which time stages will
sequence ON in the same manner as
before. As a rule, any time the
discharge water temperature is above
the upper control band limit, a stage
will go ON, and anytime the discharge
water temperature falls below the lower
control band limit, a stage will go OFF.

Figure 39
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Temperature Controller 5 Water 5
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prd ~. 2
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Discharge Water Control
Algorithm Operation
sy
@ Honeywell coot 8 @
.Zlm g —
L] - a '
oL 6
SETPOINT °F E, )|
G 'c._._:
—] 'ﬂusr con ¢ )
1% _)RESPONSE f . !
o }NO STAGES HRESET °F e & 3
' cooL 3
.Jneser @, . :Ji
v E' .
'Dssuson I )y
o coot 2
ﬂ:ﬁ?ﬁ%ﬁ: CONTROL BAKD. g: —
N g S T——A
. CooL 1
1 |SATELLTTE J
. e

Drg. X13650150-01

53



EVPB Controller Checkout
(6Ut1)

Note: The following equipment is
needed to perform the controller
checkout procedure described below:

(1)Test Plug and Resistor Bag
Assembly (Honeywell Part No.
4074EDJ)

(1)Resistor Bag Assembly
{Honeywell Part No. 4074EFV)

(1)Digital VOM Meter

WARNING! To prevent
possible injury or death due
to electrocution, always open
unit disconnect switch before
disconnecting or connecting
wires, jumpers, etc. during
system checkout.

1. Set control circuit switch 152 at
“OFF".

2. Remove the reset relays 1K11 (20-
60 ton units) and 1K12 (40-60 ton
units) from the unit control box.

3. Disconnect chiller temperature
sensor 6RT2 from W7100 Terminals T
and T1; in its place, connect the 3400-
ohm resistor (blue leads) from the
4074EDJ bag assembly.

4. Remove the factory-installed jumper
(wire 209A) from the W7100's “fast
response” Terminals 9 and 10.

Figure 40

Sensor
Resistance-vs-Temperature
Conversion Chart

5. Remove the factory-installed jumper
from Terminals 6 and 7 on the W7100,
and connect the 1780-ohm resistor
(red leads) from the 4074EDJ bag
assembly in its place.

6. Jumper W7100 Terminals P and P1.

7. Remove the red plastic dust plug
from the botiom of the W7100, and
insert the test plug from bag assembly
4074EDJ into the socket provided.

8. Adjust the W7100's reset knob
1o 20° F.

9. Set the W7100’s setpoint knob
at 10° F.

10. Close control circuit switch 1S2
and verify that 24 VAC power is
present at W7100 terminals TR and
TR.

WARNING! To prevent injury
or death from electrocution,
use exireme caution when
working with energized
components.

11. Wait 15 seconds.

12. Check the LEDs on the face of
the W7100 to verify that all stages are
energized. All of the red LEDs should
be lit.

13. Readjust the W7100’s setpoint
knob to 60° F.

14. wait 15 seconds.

15. Check the LEDs on the face of
the W7100 to verify that all stages
are now off. None of the red LEDs
should be lit.

16. Remove the 1780-ohm resistor
from W7100 Teminals 6 and 7: then
jumper these terminals.

17. Readjust the W7100’s setpoint
knob to 50° F.

18. Wait 15 seconds.

19. Check the LEDs on the face of
the W7100 to verify that all stages
are now energized. All of the red LEDs
should be lit.

20. Set control circuit switch 182 at
“OFF".

21. Re-connect all wiring as originaliy
instalied. Remove the test plug from
the W7100's socket and reinstall the
red plastic dust cover in its place.

22. Close the compressor
disconnect(s), and adjust the W7100
setpoints as desired.

23. With switch 152 at “OFF”, reinstall
reset relays 1K11 (20-60 ton units) and
1K12 (40-60 ton units).

24, Set control circuit switch 182 at
IIONII.

4200

'g 4000 —
= B
S 3800 —
Q
S 3600
c  ——
2 2400 —*13483 £10.0 Ohms
2 // at 77° F (25° C)
3200
3000
20F 4F 60F 80 F 100F 120F 140F 160F 180F 200F 220F
(6.7 C) (44 C) (15.6 C) (26.7 C) (378 C) 489C) (6000C) 710 (822 C) (93.3C) (10440
Temperature
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Trane 3-D Scroll
Compressors

Because Trane scroll compressors are
uniquely different from traditional
recipracating compressaors, their operating
characteristics and requirements represent
a departure from reciprocating
compressor technology.

Warning! Avoid contact with
the top of the scroll
compressor. It becomes hot
during normal operation.

Compressor Electrical Phasing

Proper phasing of the electrical power
wiring is critical for proper operation
and reliability of the scroll compressor.
Figure 41 illustrates correct supply
power phasing for the scroll compres-
sor.

Proper rotation of the scroll compres-
sor must be established before the
machine is started. This is accom-
plished by confirming that the electrical
phase sequence of the power supply is
correct. The motor is internaily
connected for clockwise rotation with
the inlet power supply phased A, B, C.

To confirm the correct phase sequence
(ABC), use a Model 45 Associated
Research Phase indicator or equiva-
lent. See Figure 42.

Figure 41

Supply Power Phasing for

RAUC 20 thru 60

Scroll Compressor
Compressor
Junction Box

T1 (Phase A)

T3 (Phase C)

RAUC
Compressor
Information

Voltages generated in each phase of

a polyphase alternator or circuit are
called phase voltages. In a three-phase
circuit, three sine wave voltages are
generated, differing in phase by 120
electrical degrees. The order in which
the three voltages of a three-phase
system succeed one another is called
phase sequence or phase rotation.
This is determined by the direction of
rotation of the alternator. When rotation
is clockwise, phase sequence is
usually called “ABC”, when counter-
clockwise, “CBA".

This direction may be reversed outside
the alternator by interchanging any two
of the line wires. It is this possible
interchange of wiring that makes a
phase sequence indicator necessary if
the operator is to quickly determine
the phase rotation of the motor.

Correcting Improper Electrical
Phase Sequence

Proper compressor motor electrical
phasing can be quickly determined and
corrected before starting the unit. Use
a quality instrument such as an
Associated Research Model 45 Phase
Sequence Indicator and follow this
procedure.

Compressor
Connection
Terminal Block

[N

55

1. Open the electrical disconnect or

circuit protection switch that provides
line power to the line power terminal
block (1TB1) in the control panel (or
to the unit-mounted disconnect 151).

2. Connect the phase sequence
indicator leads to the 1TB1 (181) as
follows:

Phase Seq. Lead 1TB1 Terminal

Black (Phase A)......... L1
Red (Phase B)......... L2
Yellow (Phase C)......... L3

Refer to Figure 43.

3. Read the phase sequence on the
indicator after turning power on by
closing the unit supply power fused
disconnect. The “ABC" indicator on the
face of the phase indicator will glow

if phase is ABC.

WARNING! To prevent injury
or death due to electrocution,
take extreme care when
performing service procedures
with electrical power
energized.

4. If the “CBA” indicator glows
instead, open the unit main power
disconnect located upstream of the
unit, and switch two line leads on
1TB1 (151). Reclose the main power
disconnect and recheck phasing.

5. Disconnect the phase indicator.

T2 (Phase B)

Drg. 5707-0311 P



Figure 42
Associated Research Model 45
Phase Sequence Indicator
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Scroll Compressor
Operational Noises

Because the scroll compressor is
designed to accommodate liquids (both
oil and refrigerant) and solid particles
without causing compressor damage,
there are some characteristic sounds
that differentiate it from those typically
associated with a reciprocating
compressor. These sounds (which are
described below) are characteristic,
and do not indicate that the compres-
sor is defective.

.. at Shutdown. When a scroll
compressor shuts down, the gas within
the scroll compressor expands and
causes momentary reverse rotation
untii the discharge check valve closes.
This results in a “flutter” type of noise
that is normal, and does not affect
the operation or reliability of the
compressor.

.. at Low Ambient Start-Up.
When the compressor starts up under
low ambient conditions, the initial flow
rate of the compressor is low due to
the low condensing pressure. This
causes a low differential across the
thermal expansion valve that limits ils
capacity.

Under these conditions, it is not
unusual to hear the compressor rattle
until the suction pressure climbs and
the flow rate increases. These sounds
are normal, and do not affect the
reliability or operation of the
compressor.

... during Normal Operation.
Under normal operating conditions,
there are no unusual noises generated
by the compressor.

Scroll Compressor Functional
Test and Checkout Procedure

Since the scroll compressor does not
use discharge or suction valves (which
can be damaged), it is not necessary
fo perform a “pumpdown capability”
test—i.e., a test where the liquid-ine
valve is closed and the compressor is
pumped into a deep vacuum to see if
it will pump down and hold. In fact,
this kind of test may actually damage
the scroll compressor!

Caution: Do not pump the
scroll compressor into a
vacuum. Scroll compressors
can pull internally low
vacuums when the suction
side is closed or restricted.
This, in turn, may cause
the internal Fusite terminal
to arc—resulting in
compressor damage or failure.
it may also trip the circuit
breakers or blow fuses.

The proper procedure for checking
scroll compressor operation is outlined
below:

1. Verify that the compressor is
receiving supply power of the proper
voltage.

2. With the compressor running,
measure the suction and discharge
pressures to determine whether or not
they fall within the normal operating
ranges for the unit.

Scroll Compressor oil

The scroll compressor uses Trane OIL-
15 without substitution. For a 10-ton
scroli compressor, the appropriate oil
charge is 8 pints; use 14 pints for a
15 ton scroll compressor.

3. Verify that the compressor oil level
is correct. While the compressor is
running, the oil level may be below
the sightglass but still visible
through the sightglass. The oil level
should never be above the sightglass!

Note: It is not uncommon for the two
sightglasses of a manifolded pair of
compressors to show different oil
levels. (While the unit is running, the
oil level can be high in one compres-
sor's sightglass and at the same time
be low in the other compressor's
sightglass.)

4. Check the oil's appearance.
Discoloration of the oil indicates
that an abnormmal condition has
occurred. If the oil is dark and
smells burnt, it overheated because
of: compressor operation at extremely
high condensing temperatures; a
compressor mechanical failure; or,
occurrence of a motor burnout.

If the oil is black and contains
metal flakes, a mechanical failure
occurred. This symptom is often
accompanied by a high amperage
draw at the compressor motor.
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Note: If a motor burnout is
suspected, use an acid test kit to
check the condition of the oil. Test
results will indicate an acid level
exceeding 0.05mg KOH/G if a burnout
occurred.

5. Excess Amp Draw. Normally, this
condition occurs either because the
compressor is operating at an
abnomnally high condensing tempera-
ture, or because of low voltage at the
compressor motor. Motor amp draw
may also be excessive if the compres-
sor has internal mechanical damage.
In this situation, vibration and discol-
ored oil could also accompany this
symptom.

6. Low Suctions. Low suctions can
be caused by a plugged screen on the
compressor suction inlet. If the screen
is plugged, the pressure in the oil
sump (as measured at the oil charging
valve) will be lower than the suction
pressure measured at the evaporator.
Other symptoms that may accompany
low suctions include ...
... a rattling sound emitted from the
compressofr.
... an open motor winding thermostat.

Low suction pressures may also be
caused by low evaporator load.

7. Excessive Vibration. If the
compressor vibrates and does not
pump (i.e., there is no increase in
discharge pressure or lowering of
suction pressure), a mechanical failure
has occurred and the compressor
must be replaced.

Note: Incorrect electrical phasing
could also result in similar symptoms.

8. Incorrect Compressor Electrical
Phasing. If compressor electrical
phasing is incorrect, {compressor
operating in reverse), several
symptoms will be apparent.
-Compressor will draw low current.

- Suction and discharge pressures will
change very little.

- A ratlling or rumbling sound may be
apparent.

if allowed to run backward for an
extended period (15 to 30 minutes),
the motor windings will overheat and
cause the motor winding thermostats
to open. This, in turn, will trip the
reset relay and stop the compressor.

Note: If the reset relay has tripped,
power removal from the control circuit

is required for a restart.

If the compressor electrical phasing is
incorrect, follow the procedure under
“Compressor Electrical Phasing” to
correct the problem.



Compressor
Motor Winding Thermostat

Each motor winding thermostat is a
pilot duty control designed to stop
compressor operation if the motor
windings become hot due to rapid
cycling, loss of charge, abnormally
low suction temperatures, or the
compressor running backwards.

Compressor Manifold Piping

The compressor refrigerant piping
manifold system was purposely
designed to provide proper oil return
to both compressors; therefore, the
original refrigerant manifolding
system should not be modified in
any way!

if a compressor replacement is
required, do not alter the compressor
manifold piping; improper oil return
and compressor failure could result. if
a suction filter. is required, install it

a minimum of 18" upstream of the
compressor manifold piping.

See Figure 44.

Caution: Altering the original
manifold piping may cause oil
return problems and
compressor - failure.

Figure 44

Location Requirements for
Suction Line Filter Installation
after Motor Burnout

The scroll compressors in the RAUC
units do not unload. Instead, they are
staged on and off for various steps of
loading. This sequence is critical
and must not be changed! Altering
this sequence in any way could cause
compressor failure.

Table 12
Compressor Sequencing
3 R

20 1 A (50%) -
2 AB (100%) —
25 1 B (40%) —
2 AB (100%) —
30 1 A (50%) —
2 AB (100%) —
40 1 A (50%) —
2 A (50%) C (50%)
3 A (50%) C,D (100%)
4 AB (100%) C,D (100%)
50 1 A (61%) —
2 A (61%) C (61%)
3 A (61%) C,D (100%)
4 AB (100%) C,D (100%)
60 1 A (50%) _
2 A (50%) C  (50%)
3 A (50%) C,D (100%)
4 AB (100%) C,D (100%)

Note: A, B, C and D indicate which compressor in the
unit is operating. (%) indicates the amount of the circuit in
operation during a given step. Refer to Figure 45 for the
location of compressors A, B, C and D in the RAUC unit.

Oil Equalizer
Compressor B Line d Compressor A
= Minimum 18" straight, unobstructed
R i piping to suction line filter.
Suction Line

Note: Anytime one compressor
is replaced, the ofl charge

(Compressor A)

for the remaining compressor
must be replaced. ] ,‘:\, j —at— Common Suction
/ / Gas from Evaporator
Suction Line
{Compressor B) Oil Separator
Tee
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Figure 45
Compressor Locations

for RAUC 20 thru 60 Units
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Installation Checklist

Complete this checklist as the unit is
installed to verify that all recommended
installation procedures are accom-
plished before the unit is started. This
checklist does not replace the detailed
instructions provided in the previous
sections of this: manual. Read the
entire manual carefully to become
familiar with the required installation
procedures before installing the unit.

Receiving

[ ] Verify that unit nameplate data
corresponds with ordering information.

[ ] Inspect unit for shipping damage
and material shortage; report any
damage or shortages found to the
carrier.

Unit Locations and Mounting

[ ] Provide recommended service
access clearances around unit.

\ [ ] Secure unit to mounting surface.
[ ] Level the unit.

[1 RAUC Unit Only:

(a) Provide recommended condenser
air clearances over and around
unit.

(b) Install optional spring or
neoprene; isolators, if required.

(c) Remove Compressor shipping
braces and compressor isolator
sleeves. | :

EVP Water Piping

[ ] Fiush all water piping to unit
before making final piping connections
to unit.

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

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

[ ] Make evapoi’ator water connections.

[ ] Vent chilled water system at high
points in system piping.

[ ] Install pressure gauges (with shutoff
valves), thermometers, and shutoff
valves on water inlet and outlet piping.

Installation
Checklist

[ 1 Install water strainer in evaporator

water supply line.

[ ] Install balancing valve and flow
switch on water outlet piping.

[ ] Install evaporator drain plug, or

install drain piping with shutoff valves.

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

[ ] Install chilled water sensor and
sensor well in pipe fitting provided on
evaporator water outlet.

[ ] Install freezestat well and bulb in
evaporator water outlet.

Refrigerant Piping
[ 1 Perform initial leak test.
important Note:

Do not release refrigerant to the atmo-
sphere! Refer to general service bulletin
MSCU-SB-1 (latest edition).

[ ] Braze properly sized and
constructed liquid lines to liquid line
connections on unit.

[ ] Braze properly sized and con-
structed suction lines to suction line
connections on unit.

{ ] Insulate suction lines.

[ ] Braze properly sized and
constructed hot gas bypass lines to
bypass connections on unit if unit is
equipped with hot gas bypass.

[ ] Instali properly sized hot gas
bypass regulating and solenoid valves
in hot gas bypass lines If unit is
equipped with hot gas bypass.

[ ] Install properly sized TEV(s) close
to evaporator.

{ ] Install liquid line filter drier(s)
upstream of TEV(s).

[ ] Install sight glasses in liquid lines
between TEV and filter drier.

[ 1 Leak-test unit and all refrigerant
piping connections.

Electrical Wiring:
Power Supply

[ ] Ensure field-installed wiring
complies with all applicable codes.

[ ] Check compressor contactor and
terminal block lugs for tightness.

{ ] Connect properly sized line power
conductors with fused disconnect to
line power terminal block {1TB1) or
unit disconnect switch (1S1) in RAUC
main control panel.
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[ 1 Connect properly sized line power
conductors with fused disconnect to
line power connection point in
evaporator unit.

[ ] Connect properly sized line power
conductors with fused disconnect to
chilled water pump motor (EVP units
only).

[ 1 Ensure that all grounding wires are
securely bonded to earth ground.

Electrical Wiring:
115V Control Wiring—All Units

[ ] Ensure Control transformer (1T1) is
wired for proper Voltage.

[ 1 Connect proper wiring to interlock
hot gas bypass solenoid valve
operation with unit shutdown (i.e.,
systems with hot gas bypass only).

Electrical Wiring:
115V Control Wiring—
”No Controls” Units Only

[ 1 Connect step controller to unit and
interlock with evaporator fan operation.

[ ] Connect proper wiring to evaporator
fan control circuit to interlock fan
operation with compressor start-up
(i.e., proof of fan operation before
compressor start).

[ ] Connect system control switch to
enable selection of system operating
mode and start/stop from remote
location.

Electrical Wiring:
115V Control Wiring—
VAV Units Only

[ ] Connect proper wiring to evaporator
fan control circuit to interlock fan
operation with compressor start-up
(i.e., proof of fan operation before
compressor start).

Electrical Wiring:
115V Control Wiring—
EVP Units Only

[ ] Mount the EVP control panel.

[ ] Install wiring to connect remote
push button station to chilled water
(evaporator) pump motor starter.

[ ] Connect chilled water (evaporator)
pump starter auxiliary contacts to flow
switch and to unit control panel. This
interlock will require proof-of-chilled-
water-flow through the evaporator
before compressor start-up.




(installation Checklist
Continued)

[ ] Install wiring to connect flow switch
to unit control panel.

{ ] Connect outside air thermostat in
serigs with flow switch to stop or
prevent unit operation below
recommended ambient temperatures.

Electrical Wiring:
Low-Voltage Wiring —
VAV Units

[ ] Connect low-voltage system control
switch to energize VAV system from
desired remote location.

[ ] f VAV system utilizes an
economizer, disconnect economizer
resistor from terminal strip in
temperature controller panel; then
connect proper wiring for economizer
actuator circuit.

[ ] If VAV system utilizes night
setback, install and connect night
setback relay contacts.

[ ] wire the suction line thermostat to
terminal strip 7TB7 in unit control
panel.

[ ] Provide and connect shielded,
twisted-pair wire from discharge air
sensor to appropriate terminal strip in
temperature controller panel.

Electrical -Wiring:
Low-Voltage Wiring —
EVP Units Only

[ ] If hot gas bypass is required for
system, install HGBP jumper on
appropriate terminal strip in auxiliary
control panel.

[ ] Provide and connect shielded,
twisted-pair wire from chilled water
temperature sensor to appropriate
terminals in temperature controfier
panel. (Chilled water temperature
sensor bulbwell must be fisld-installed
in leaving chilled water piping.)

[ ] Ensure that proper staging resistor
has been installed on temperature
controller (6U11).

® ® *& & *

Start-Up
and Operation

Start-Up

Pre-Start
Procedures

Pre-Start Checklist

After the unit is installed, complete
each step in the checklist that follows
and check off each step as compieted.
When all are accomplished, the unit is
ready to run.

[ | Evacuate each refrigerant circuit to
a pressure of 500 microns or less.
Refer to “System Evacuation”.

[ ] Charge each refrigerant circuit with
the required amount of R-22. Refer to
“System Refrigerant Charging”.

[ 1 Inspect all wiring connections.
Connections should be clean and tight.

WARNING! To prevent injury
or death due to electrical
shock, open and lock all
electrical disconnects.

WARNING! To prevent iniurn
or death due to contact wit
rotating parts, open and lock
all electrical disconnects.

{ ] Check condenser fans. Fan blades
should rotate freely in fan orifices and
should be mounted securely on the
motor shafts.

[ ] Check condenser coils. Coil fins
should be clean and straight. There
should be no restrictions to proper
airflow through the condenser.

WARNING! To prevent injury
or death due to electrica
shock, open and lock all
electrical disconnects.

Caution: To prevent over-
heating at connections and
undervoltage conditions at the
compressor motor, check
tightness of all connections in
the compressor power circuit.

[ 1 Check compressor crankcase oil
levels. Oil level with the compressor
not running should be at the 1/2 to 3/4
point on the oil level sight glass.

[ ] Check to ensure that any
refrigerant valves in the system are
set properly. Liquid line service valves
must be 1/4-turn off backseat to allow
operation of fan pressure controls. The
compressor suction service valves
(when used) must be open before
operating the compressors.

Caution: To prevent
compressor damage, be
certain that all refrigerant
valves are open before
starting the unit.

{ ) Check voltage to the unit at the
line power fused disconnect. Voltage
must be within the voltage utilization
range given in the Electrical Data
Tables (also stamped on the unit
nameplate). Voltage imbalance must
not exceed 2 percent.

For example, see “Unit Voltage” on
page 30.
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EVP Units Only

[ 1 For units with EVP control, check
the chilled water sensor located in the
sensor well on the evaporator leaving
water outlet. It must be installed
securely in the well with heat transfer
compound.

[ 1 Fill the chilled water system.
Vent the system while filling it and
remove the pipe plug from the vent
located on the top of the evaporator.
Replace the vent plug when the
evaporator is filled.

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

[ ] Close the fused disconnect for the
chilled water pump starter.

[ ] Start the chilled water pump by
turning the chilled water pump ON/
OFF switch at the pump remote
station to ON. With water circulating
through the chilled water system,
inspect all piping connections for
leakage. Make any necessary repairs.

[ ] With water circulating through the
system, adjust water flow and check
evaporator water pressure drop.

[ ] Adjust the flow switch on the
evaporator outlet piping for proper
operation.

[ ] Stop the chilled water pump.

(Pre-start Checklist continued
on next page)



All Units

[ 1 Prepare remainder of system for
operation and coordinate RAUC unit
start-up with evaporator unit (or water
pump) start.

Pack Stock Units

[ ] Ensure that the proper low
pressure control has been instalied.

Start-Up Checklist

To start the unit, complete each step
of this checklist, in sequence. Check
off each step as completed. Do not
start the unit until all “Pre-Start
Procedures” are complete.

[ 1 Turn the control circuit switch
(182) in the temperature controller
panel to OFF.

[ 1 Adjust for normal system operation.
Refer to “Control Setup” (Table 14) in
this section.

[ 1 Close the evaporator unit discon-
nect switch (“No Control,” Constant
Volume and VAV units) or the chilled
water pump fused disconnect (EVP
units). Energize the pump by tuming
the pump On/Off switch at the remote
station to ON. The chilled water
circulating pump will run.

[ 1 Check the liquid line service
valves. They must be 1/4 turn off
backseat to provide proper fan
pressure control operation.

[ ] Check compressor discharge
service valves and compressor suction
service valves (if used). These valves
must be open (backseated) before
starting the compressors.

Table 13

RAUC-C20 thru C60
Minimum Starting
Ambient Temperatures

Caution: To prevent
compressor damage, be sure
that all refrigerant valves
are in proper position before
starting the unit.

[ ] Close the line voltage disconnect
switch and the unit-mounted
disconnect switch, if used.

[ ) Reset any control with a manual
reset function, such as the compressor
motor protectors.

[ ] Set any customer-provided remote
thermostats and system switch for
proper system operation.

[ ] Turn the control circuit switch
(1S2) to ON.

If the system temperature controller
calls for cooling and all safety inter-
locks are closed, the unit will start.
The compressors stage on and off in
response to changes in zone tempera-
ture, discharge air temperature or
chilled water temperature as sensed
by the remote thermostat (“No Control”
or constant-volume units), discharge
air sensor (VAV units), or chilled water
sensor (EVP units) on the evaporator
water outlet.

Note: Ambient temperature should be
above the recommended minimum
start-up temperatures given in Table
13.

[ ] Measure voltage at the compressor
contactor load-side terminals.

WARNING! To prevent injury
or death from electrical shock,
use extreme caution when
servicing the unit with any
electrical components
energized.

RAUC 20-60 45° 40° 10°

o

Note:

1. Minimum starting ambients in degrees F, based on unit
at minimum step of unloading and 5 mph wind across

condenser.
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Voltage readings must fall within the
utilization range shown on the
compressor nameplate. Calculate
voltage imbalance between phases. If
a voltage drop or imbalance exists at
the compressor contactors but not at
the unit main disconnect, the problem
is caused by faulty wiring within the
unit. Open all disconnect switches and
conduct a thorough inspection of the
unit to locate the fault and make any
necessary repairs.

Operation

Checking Operating
Conditions

Once the unit has been operating for

about 30 minutes and the system has
stabilized, check operating conditions

and complete the checkout procedures
that foilow.

[ ] Check suction and discharge
pressures. Normal operating pressures
are shown in Figures 46-51.

Caution: To minimize gauge
wear, close shutoff valves
to isolate the gauges after
pressure readings have been
taken.

Discharge Pressures

Measure at compressor discharge
service valve backseat ports.

Suction Pressures

If the unit is equipped with compressor
suction service valves, 1ake pressure
readings at valve backseat ports. If
the unit does not have suction valves,
Schraeder valves are provided on the
suction pipe stups on the unit.




[ ] if the operating pressures just
measured do not appear correct, shut
off the unit and check compressor
phasing. See the “Scroll Compressor”
section for instructions.

[ 1 Check compressor oil levels. At full
load, the oil level should be visible
about 1/2 of the way up on the oil
level sight glass on the compressor.

If it is not, see “Scroll Compressor Oil”
on page 57 of this manual.

[ 1 Check the liquid line sight glasses.
Refrigerant flow past the sight glasses
should be clear.

Bubbles in the liquid line indicate
either low refrigerant charge or an
excessive pressure drop in the liquid
line. Such a restriction can often be
identified by a noticeable temperature
differential on either side of the
restricted area; frost often forms on
the outside of the liquid line at this
point, also.

Caution: The system may not
be properly charged although
the sight glass is clear. Also
consider superheat,
subcooling and operating
pressures.

Control Setup

Table 14

Operating Setpoints for

Unit Temperature Controllers

[ ] Measure system superheat. Refer
to “System Superheat”.

[ ] Measure system subcooling. Refer
to “System Subcooling”.

[ ] If operating pressure, sight glass,
superheat and subcooling readings
indicate refrigerant shortage, gas-
charge refrigerant into each circuit.
Refrigerant shortage is indicated if
operating pressures are low, and
subcooling is also low.

Caution: If suction and
discharge pressures are low
but subcooling is normal, no
refrigerant shortage exists.
Adding refrigerant will result
in overcharging.

Caution: To prevent
compressor damage, do not
allow liquid refrigerant to
enter the suction line.
Liquid-charge at the liquid
line service valve only.

Caution: To prevent
compressor damage and
ensure full cooling capacity,

use only refrigerants specified

on the unit nameplate.

Discharge Air Supply Air Setat design discharge
Controller Setpoint (supply) air temperature;
(VAV units only) minimum setting=55° F.
Reset Setat maximum amount of
Setpoint allowable reset for supply
air setpoint.
Control Band Set at 6° F. Minimum
Setpoint
Chiller Control Leaving Fluid Setat design leaving
{EVP units only) Setpoint chilled water temperature;
a typical setting= 44° F.
Reset Set at maximum amount of
Setpoint allowable reset for leaving
fluid setpoint.
Control Band Setat 6° F. Minimum
Setpoint
Zone Thermostat - Zone Setpoint Set at desired space
(CV units only) temperature.
“No Contrals” Units ——See System Engineer—
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[ ] If operating conditions indicate

an overcharge, slowly (to minimize oil
loss) remove refrigerant at the liquid
line service valve. Do not discharge
refrigerant into the atmosphere.

Important Note:

Do not release refrigerant to the
atmosphere! Refer to general service
bulletin MSCU-SB-1 (latest edition).

Freezestat
(EVPB Only)

Field-set a minimum of 5° F above the
chilled solution freezing point.



Table 15a

Overload Settings (Amps):
10-Ton Scroll Compressors
("D" - "H" design sequence units only)

MUST  MUST % DIAL
VOLTAGE HOLD JBIP  SETTING
200/230V 51.8 58.0  115.1
460V 227 254 1134
575V 175 19.6 875

Overload Settings (Amps):
15-Ton Scroll Compressors
("D* - "H" design sequence units only)

MUST  MUST % DIAL
YOLTAGE HOLD TJRIP  SETTING
200/230V 715 80.1 1100
460V 31.7 35.5 105.7
575V 253 283 842
Table 15b

RAUC 20-60 ton Circuit Breakers

Volt Comp RLA LRA Must Must
Tons Hold Trip
200/230 9 1.4 247.0 50.4 58.0
460 9 18.1 95.0 22.0 253
575 9 14.4 76.0 175 202
380/415 -9 17.2 104.0 20.9 241
200230 14 60.5 376.0 73.7 84.7
460 14 26.3 142.0 32.0 36.8
575 14 21.0 1140 256 29.4
380/415 14 26.2 . 153.0 319 36.7
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Table 16
RAUC
Control settings

Following are the control settings for
RAUC-C20 thru C60 condensing units.

CONTROL MAKE BREAK

Hi Pressure

Switch ...t 350 psi ..... 405 psi

Low Pressure

Switch: EVPB ........ 60 psi ..... 45 psi
All Others........... 40 psi ...... 25 psi

Note: Pack Stock units will have both
low pressure switches shipped and the
user should use the above values that

apply.

Fan Pressure
Switch ... 275 psi .... 155 psi

Winding ‘Stat ........... 181°F ... 221° F

Low Ambient
Thermostat .............. 33°F ....... 30°F




Figure 46
RAUC 20 Ton Operating Pressures
(100% Compressor Load; All Condenser Fans On)

Figure 47

RAUC 25 Ton Operating Pressures
(100% Compressor Load; All Condenser Fans On})

Figure 48
RAUC 30 Ton Operating Pressures
{100% Compressor Load; All Condenser Fans On)
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Figure 49
RAUC 40 Ton Operating Pressures
{100% Compressor Load; All Condenser Fans On)

Figure 50

RAUC 50 Ton Operating Pressures
(100% Compressor Load; All Condenser Fans On)

Figure 51

RAUC 60 Ton Operating Pressures
(100% Compressor Load; All Condenser Fans On)
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Periodic Maintenance

Perform all of the indicated
maintenance procedures at the
intervals scheduled. This will prolong
the life of the unit and reduce the
possibility of costly equipment failure.

Once a Month

Conduct the maintenance inspections
outiined below on a monthly basis
during the cooling season.

[ ] Inspect the evaporator coil air
filters. Clean or replace if necessary.

[ ] Inspect the evaporator and
condenser coils for dirt and foreign
debris. If the coils appear dirty, clean
them according to the instructions
provided under “Coil Cleaning” in the
Maintenance Procedures section of
this manual.

[ ] Check compressor oil level.

[ ] Check compressor phasing; see
“Compressor Electrical Phasing™.

Once A Year

The following maintenance practices
must be performed at the beginning of
each cooling season to ensure efficient
unit operation.

WARNING! Open the unit
disconnect switch and lock
it in that position to prevent
accidental start-up. Never
open an access panel to
inspect or service the unit
without first opening the
disconnect switch. Failure to
do so may result in injury or
death from electrical shock or
contact with moving parts.

[ ] Inspect the evaporator coil air
filters. Clean or replace if necessary.

[ ] Clean both the evaporator and
condenser coils. Follow the procedures
outlined under “Coil Cleaning” in the
Maintenance Procedures section of
this manual.

[ ] With the unit disconnect switch
open, check to see that each
condenser and evaporator fan is
securely fastened to its motor shaft.
All fans should turn freely and airflow
should be unobstructed.

Maintenance

[ 1 Replace wormn or frayed evaporator
fan belts. Check the belt tension of the
evaporator fans. A 12" deflection
under light hand pressure is normal.
Tighten if necessary.

[ ] Remove the condensing unit control

box cover and inspect the panel wiring.

All electrical connections should be
secure. Inspect the compressor and
condenser fan motor contactors. If the
contacts appear severely burned or
pitted, replace the contactor (refer to
Figure 52). Do not clean the contacts.
Inspect the condenser fan capacitors
for visible damage.

[ ] Remove any accumulation of dust
and dirt from the condensing unit.

[ ] Clean and inspect the drain pan of
the evaporator unit. Make sure the
drain piping is clear.

[ ] Observe the compressor oil level
sight glass while the unit is running.

If oil is visible, the level is nomal.

if oil does not appear in the sight
glass, refer to page 54 of this manual.

Figure 52

[ 1 Check the superheat and
subcooling.

a. The condenser and evaporator
coils must be clean before making
the following checks.

b. Determine the superheat of the
system. Refer to "Thermostatic
Expansion Valve Adjustment and
Superheat Measurement” under
Maintenance Procedures.

¢. Adjust the superheat if necessary.

d. When the superheat setting is
correct, check the subcooling.
Refer to “Measuring Subcooling”
under Malintenance Procedures.

e. If the subcooling is low, leak-test
the system to determine if there is
a leak. For instructions, see “Leak
Testing” in Maintenance
Procedures.

f. Charge the system with
refrigerant, if necessary.
Instructions are provided under
“Checking Refrigerant Charge”
under Maintenance Procedures.

Compressor Contactor

Replacement Guide

&=

NEW CONTACTS - SMOOTH SURFACES, MAY BE
BRIGHT, DULL OR DISCOLORED BY TARNISH

&=y

NORMAL WEAR - SURFACES MILDLY PITTED,

DISCOLORED AREAS EITHER BLACK, BLUE OR BROWN,
75% OF MASS STILL INTACT. SLIGHT FEATHERING OF
EDGES WITH NO LIFTING. CONTACTS STILL SERVICEABLE.

o M

BADLY WORN - SURFACES BADLY ERODED. EDGES
FEATHERED AND LIFTED. REPLACE CONTACTOR.
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Shutdown and Start-up

Shutdown: Short Duration

The system can be shutdown for short
periods of time, such as over the
weekend by placing the control circuit
switch (1S2) or the system control
switch in the OFF position.

Start-Up: Short Duration

The system is returned to operation
after a shutdown of short duration —
such as over a weekend — by
adjusting the themmostat setting to the
desired temperature and placing the
control circuit switch (152) in the

ON position.

Shutdown: Seasonal

For seasonal shutdown, open the unit
electrical disconnect switch to prevent
the unit from starting accidentally.

Start-Up: Seasonal

To start the unit after an extended
shutdown period, complete the
following procedures.

1. Perform all of the “Once a Year"
checks listed in the Periodic
Maintenance section of this manual.

2. Move control circuit switch 1S2 to
OFF.

3. Close the condensing unit electrical
disconnect switch.

4. Start the system by adjusting the
thermostat setting to the desired
temperature and placing the control
circuit switch (152) in the ON position.

Maintenance Procedures

This section of the manual describes
specific maintenance procedures which
must be performed as a part of the
unit's maintenance program. Before
performing any: of these operations,
however, be sure that power to the
unit is disconnected unless otherwise
instructed.

WARNING! When maintenance
checks and procedures must
be completed with the
electrical power on, care must
be taken to avoid contact with
energized components or
moving parts. Failure to
exercise caution when working
with electrically powered
equipment may result in
serious injury or death.

Coil Cleaning

Refer to the evaporator service
literature for evaporator coil cleaning
instructions. Refrigerant coils must be
cleaned at least once a year, or more
frequently if the unit is located in a
dity environment. This will help
maintain unit operating efficiency and
reliability. The relationship between
regular coil maintenance and
efficient/reliable unit operation is
outlined below.

1. Clean condenser coils minimize
compressor head pressure and
amperage draw, and promote system
efficiency.

2. Clean evaporator coils minimize
water carry-over and help eliminate
frosting and/or compressor flood back
problems.

3. Clean coils minimize required fan
brake horsepower and maximize
efficiency by keeping coil static
pressure loss at a minimum.

4. Clean coils keep motor temperature
and system pressure within safe
operating limits for good reliability.

Specific instructions for cleaning
condenser coils are provided in the
following paragraphs. Follow these
instructions as closely as possible to
avoid potential damage to the coils.

To clean condenser coils, the following
equipment is required: a soft brush
and either a garden pump-up sprayer
or a high pressure sprayer. In addition,
a high quality detergent must be used:
suggested brands include SPREX AC.,
OAKITE 161, OAKITE 166, and
COILOX. Follow the manufacturer's
recommendations for mixing o make
sure the detergent is alkaline with a
pH value less than 8.5.

1. Disconnect power to the unit.

WARNING! Open unit
disconnect switch. Failure to
disconnect unit from electrical
power source may result in
severe electrical shock, and
possible injury or death.

2. Remove enough panels from the
unit to gain access to the coil.

3. Protect all electrical devices such
as motors and controllers from dust
and spray.
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4, Straighten coil fins with a fin rake, i l

necessary.

5. Use a soft brush to remove loose
dirt and debris from both sides of the
coil.

6. Mix the detergent with water
according to the manufacturers
instructions. The detergent-and-water
solution may be heated to a maximum
of 150° F to improve its cleansing
ability.

WARNING! Do not heat the
detergent and water solution
to temperatures in excess of
150° F. High temperature
liquids sprayed on the coil
exterior will raise the pressure
within the coil and may cause
it to burst, resulting in
possible injury to service
personnel and equipment
damage.

7. Place the detergent-and water

solution in the sprayer. If a high

pressure sprayer is used, be sure to

follow these guidelines:

- Minimum nozzle spray angle is 15
degrees.

- Spray the solution perpendicular (at
a 90 degree angle) to the coil face.

- Keep the sprayer nozzle at least six
inches from the coil.

- Sprayer pressure must not exceed
600 psi.

Caution: Do not spray motors
or other electrical
components. Moisture can
cause component failure.

8. Spray the leaving air side of the coil

-first, then spray the entering air side of

the coil. Allow the detergent-and-water -
solution to stand on the coil for five
minutes.

9. Rinse both sides of the coil with
cool, clean water.

10. Inspect the coil. If it stil appears
to be dirty, repeat steps 8 and 9.

11. Remove protective covers instalied
in step 3.

12. Replace all unit panels and parts,
and restore electrical power to the
unit.




Brazing Procedures

Proper brazing techniques are
essential when installing refrigerant
piping. The following factors should be
kept in mind when forming sweat con-
nections.

1. When copper is heated in the
presence of air, Copper oxide forms.
To prevent copper oxide from forming
inside the tubing during brazing, sweep
an inert gas, such as dry nitrogen,
through the tubing. Nitrogen displaces
air in the tubing and prevents oxidation
of the interior surfaces. A nitrogen flow
of one to thres cubic feet per minute is
sufficient to displace the air. Use a
pressure regulating valve or flow meter
to contral the flow.

2. Ensure that the tubing surfaces to
be brazed are clean, and that the ends
of the tubes have been carefully
reamed to remove any burrs.

3. Make sure the inner and outer tubes
of the joint are symmetrical and have
a close clearance, providing an easy
slip fit. If the joint is too loose, the
tensile strength of the connection will
be significantly reduced. The overlap
distance should be equal to the
diameter of the inner tube.

4. Wrap the body of each refrigerant
line component with a wet cloth 1o
keep it cool during brazing. Also move
line insulation and tube grommets
away from the joints. Excessive heat
can damage these components.

5. If flux is used, apply it sparingly to
the joint. Excess flux will contaminate
the refrigerant system. )

6. Apply heat evenly over the length
and circumference of the joint. The
entire joint should become hot enough
to melt the brazing material.

7. Begin brazing when the joint is hot
enough to melt the brazing rod. The
hot copper tubing, not the flame,
should melt the rod.

8. Continue to apply heat around the
circumference of the joint until the
brazing material is drawn into the joint
by capillary action, making a
mechanically sound and gas-fight
connection. Remove the brazing rod as
soon as a complete fillet is formed to
avoid possible restriction in the line.

9. Visually inspect the connection after

brazing to locate any pin holes or

crevices in the joint. The use of a

mirror may be required, depending on
joint location.

Note: Use 40 to 45% silver brazing
alloy (BAg-7 or BAg-28) on dissimilar
metals. Use BCup-6 brazing alloy on
copper to copper joints.

Evacuation Procedures

For field evacuation, use a rotary-style
vacuum pump capable of pulling a
vacuum of 100 microns or less.

When hooking the vacuum pump to a
refrigeration system, it is important to
manifold the pump to both the high
and low side of the system (liquid line
access valve and compressor suction
access valve). Follow the pump
manufacturer's directions as to the
proper methods of using the vacuum
pump.

Caution: Do not, under any
circumstances, use a megohm
meter or apply power to the
windings of a compressor
while it is under a deep
vacuum. In the rarified
atmosphere of a vacuum,

the motor windings can be
damaged.

The lines used to connect the pump to
the system should be copper and of
the largest diameter that can practi-
cally be used. Using larger line sizes
with minimum flow resisiance can

significantly reduce evacuation time.
Rubber or synthetic hoses are not
recommended for unit evacuation
because they gave moisture absorbing
characteristics which result in
excessive rates of out-gassing and
pressure rise during the standing
vacuum test. This makes it impossible
to determine if the unit has a leak,
excessive residual moisture, or a
continual or high rate of pressure
increase due to the hoses.

An electronic micron vacuum gauge
should be installed in the common line
ahead of the vacuum pump shut-off
valve, as shown in Figure 54. Close
Valves B and C, and open Valve A.
After several minutes, the gauge
reading will indicate the minimum
blank-off pressure the pump is capable
of pulling. Rotary pumps should
produce vacuums of less than 100
microns.

Open Valves B and C. Evacuate the
system to a pressure of 500 microns
or less. Once 500 microns or less is
obtained, with Valve A closed, a time
versus pressure rise should be per-
formed. The maximum allowable rise
over a 15 minute period is 200
microns. if the pressure rise is greater
than 200 microns but levels off 1o a
constant value, excessive moisture is
present. If the pressure steadily
continues to rise, a leak is indicated.
Figure 53 illustrates three possible
results of the time versus temperature

Figure 53 . rise check.
Time-vs-Pressure Rise
After Evacuation
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Figure 54
Typical Vacuum Pump
Hook-up
MANIFOLD
VALVE B\ / a VALVE C
VACUUM
GAUGE HIGH SIDE LOW SIDE
VALVE A
\
VACUUM
PUMP

Leak Testing

When leak testing the unit, the
following safety precautions must be
observed:

WARNING! Do not work in a
closed area where refrigerant
or nitrogen may be leaking.

A sufficient quantity of vapors
may be present to cause
personal injury. Provide
adequate ventilation.

WARNING! Do not use oxygen
acetylene, or air in place o
refrigerant and dry nitrogen
for leak testing. A violent
explosion will result which
could cause serious injury or
death.

WARNING! Always use a
pressure regulator, valves, and
gauges to control drum and
line pressures when pressure
testing the system. Excessive
pressures may cause line
ruptures, equipment damage,
or an explosion which could
result in personal injury or
death.

Leak test the liquid line, evaporator,
and suction line at pressures dictated
by local codes.

Caution: Do not exceed 200
psig when leak testing the
system.

1. Charge enough refrigerant into the
. system to raise the pressure to
100 psig.

2. Use a halogen leak detector or
halide torch to check for leaks. Be
thorough in this test, checking the
interconnecting piping joints, the
evaporator unit, and the condensing
unit.

3. If a leak is found during the testing,
recover and reclaim the refrigerant,
break the connection, and remake

it as a new joint. Refer to the “Brazing
Procedures” in this section of the
manual for proper brazing techniques.

4. If no leak is found, use nitrogen to
increase the test pressure to 150 psig,
and repeat the leak test. Soap bubbles
should be used to check for leaks
when nitrogen is added. If a leak is
found after increasing the pressure to
150 psig using nitrogen, recover and
reclaim the refrigerant and repair the
leak.

5. Re-test the system to make sure
the new connection is solid.

6. If a leak is suspected after the
system has been fully charged with
refrigerant, use a halogen leak detec-
tor, halide torch, or soap bubbles to
check for leaks.

Refrigerant Charging

Once the system is properly installed,
leak tested and evacuated, refrigerant
charging should begin. Liquid
refrigerant is charged into the system
through the liquid line access valve.

Refrigerant should be charged into the
system by weight. Use an accurate
scale or a charging cylinder to
determine the exact weight of the
refrigerant entering the system. Failure
to use either a scale or charging
cylinder can lead to under-charging or
over-charging, resulting in unreliable
operation.

The weights of refrigerant required for
the condensing unit are given in Table
17. The weight of refrigerant required
for the system piping can be
determined by measuring the refriger-
ant lines and using the data in Table
19. The total system operating charge
is calculated by adding the charge
weight requirements of each part of the
system.

WARNING! Do not apply flame
to a refrigerant drum in an
attempt to increase the drum
pressure. Uncontrolled heat
may cause excessive drum
pressures and an explosion
may result causing serious
personal injury or death.
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WARNING! Should liquid
refrigerant come in contact
with the skin, the injury
should be treated as if the
skin has been frostbitten

or frozen. Slowly warm the
affected area with lukewarm
water. Seek medical attention.

Proceed as follows to charge the
system with refrigerant.

1. Charge liquid refrigerant into the
liquid fine of the No. 1 compressor
circuit, using the liquid line access
valve. The vacuum within the system
will draw most of the required refriger-
ant into the system. If the pressure
within the system equalizes with the
pressure in the charging cylinder
before the required charge has been
drawn in, proceed to step 2.

2. If the system cannot be completely
charged by liquid refrigerant entering
the system liquid line as outlined in
step 1, complete the process by charg-
ing gaseous refrigerant into the suction
line. Proceed as follows:

a. Close the liquid line valve on the
manifold gauge set.

b. Connect the manifold gauge set to
the suction and discharge access
valves (shown in Figure 54). The
manifold valves should be closed.

C. Start the unit by following the
procedures outlined in the “Stari-
Up” section of this manual.

d. With the condensing unit operat-
ing, slowly open the suction line
valve on the manifold gauge set.
The remainder of the refrigerant
will be drawn into the system.

(Refrigerant Charging continued on
next page)

Table 17
Unit Refrigerant
Charge Weights

5

RAUC-C20

R

28 Ibs.
RAUC-C40 ,
RAUC-C25 31 lbs.
RAUC-C50
RAUC-C30 40 Ibs.
RAUC-C60

* Refrigerant charge given in
Ibs. per circuit.




‘ Table 18

Filter Drier
Refrigerant Charge Weights

Table 19
Refrigerant Line
Charge Weights

1.827
2.728
3.790
6.461

coo
[4,5,0]

omg
[ Ne &

RAUC-C20 5/8" C-305-S 1 5/8
RAUC-C40 3/4" C-307-S 1lb.-10z. 3/4
7/8" C-307-8 1lb.-10z. 7/8
1-1/8" C419-S {ib.-80z 1-1/8
1-3/8
RAUC-C25 5/8" C-305-S 1lb.-102. 1-5/8
RAUC-C50 3/4" C-307-S 1lb.- 1 oz. 2-1/8
7/8" C-307-8 1ib.-10z.
1-1/8" C419-S 11b.-8o0z.
RAUC-C30 3/14" C417-S 11b.- 8 oz.
RAUC-C60 7/8" CA17-S 11b.- 80z
1-1/8" C419-S 1ib.-80z.

Caution: Do not allow liquid
refrigerant to enter the suction
line. Excessive liquid will
damage the compressor.

Important: Compressor failure may
result if the unit is not charged as
explained. Never run a scrolil
compressor in a vacuum. The Scroll
compressor should never be used to
draw the initial liquid refrigerant into
the system.

Checking Refrigerant Charge

Before taking measurements 1o
determine if the system is correctly
charged with refrigerant, verify that all
other aspects of the system operation
are proper. The following conditions
must be checked and satisfied.

WARNING! Exercise extreme
caution when checking
rotation of condenser and
evaporator fans to avoid
entanglement in fan blades.
Failure to exercise caution
may result in serious
personal injury or death.

1. Check the evaporator and
condenser fans to ensure that they are
rotating in the proper direction, that the
fan blades do not have dirt buildup,
and that each fan is turning at the
proper RPM. Make sure that the
evaporator fan RPM is correct for the
airflow desired and for the external
static pressure being imposed by the
duct system.

2. Make sure the evaporator air filters
are clean.

3. Check the evaporator and
condenser coils to ensure that they are
clean, that the fins are straight, and
that there are not obstructions to
airflow.

4. Measure the suction line superheat
and adjust the expansion valve if
necessary. The expansion valve super-
heat setting must be between 12° F
and 16° F.

Visually inspect the liquid line sight
glass to see if clear liquid is present.
Bubbles in the liquid line sight glass
indicate either low refrigerant charge,
excess liquid line pressure drop, or
excess liquid line heat gain.

Caution: A clear sight glass
does not necessarily mean the
system has sufficient
refrigerant.

After verifying that the system is
operating properly, determine if the
refrigerant charge is correct. This is
accomplished by checking subcooling
leaving the condensing unit.

Caution: It is not sufficient

to check only operating
pressures or only subcooling.
Both must be in the acceptable
range in order to establish
correct system charge.

Subcooling:

Determine the system subcooling.
Refer to “Measuring Subcooling” in the
Maintenance Procedures section of this
manual.) If the system is properly
charged, subcooling at the liquid line
access valve should be 14° to 19° F.
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*Refrigerant charge given in ounces per foot.

The system is low on refrigerant if
liquid subcooling is low (less than
14°-19° F). The system is over-
charged with refrigerant if liquid
subcooling is high (greater than
14°-19° F).

Caution: If both the suction
and discharge pressures are
low but subcooling is in the
acceptable range, the system
has a problem other than a
shortage of refrigerant. Do
not add refrigerant.

Adding Refrigerant

Use the suction line access valve to
add refrigerant to a system with a low
charge, making sure that only
refrigerant vapor enters the suction
line. Continue to add refrigerant until
the subcooling is between 14° and
19° F.

Removing Refrigerant

If the system is overcharged, some
refrigerant must be removed to lower
the subcooling to the 14°-19° F
range. Refrigerant should be dis-
charged from the system slowly to
keep oil loss at a minimum. Recover
and reclaim the excess refrigerant.

important Note:

Do not release refrigerant to the
atmosphere! Refer to general service
bulletin MSCU-SB-1 (latest edition).

Warning! Do not allow
refrigerant to come in

contact with the skin. If this
occurs, the injury should be
treated as if the skin has been
frostbitten or frozen. Slowly
warm the affected area with
lukewarm water.




Thermostatic Expansion Valve
Adjustment and Superheat
Measurement

Since the reliability and performance of
the refrigeration system is heavily
dependent on proper expansion valve
adjustment, the importance of proper
suction gas superheat cannot be over
emphasized. The accurate measure-
ment of suction superheat will provide
the following information:

1. How well the expansion valve is
controlling the refrigerant flow.

2. The efficiency of the evaporator coil.

3. The amount of protection the
compressor is receiving against
flooding or overheating.

The safe sefting range for suction gas
superheat on Trane equipment is 12 to
16 degrees at the evaporator. Settings
within this range will allow for
measurement error. Superheat of less
than 12 degrees can cause refrigerant
floodback which could cause serious
compressor damage. Superheat greater
than 16 degrees can reduce system
efficiency by reducing the effective
evaporator surface.

Caution: When checking the
superheat setting, the

outdoor ambient must be
between 65° and 105° F.
Entering evaporator air should
be above 40 percent relative
humidity and all condenser
fans and compressors must
be operating fully loaded.

To determine suction gas superheat,
the pressure at the outlet of the
evaporator must be measured and then
converted to saturated vapor
temperature by using a Refrigerant 22
pressureftemperature chart. The
saturated vapor temperature can then
be subtracted from the actual suction
temperature which is measured on the
suction line close to the expansion
valve bulb. The difference between the
two temperatures is known as suction
gas superheat. On many Trane fan/coil
units, an access valve is provided
close to the expansion valve bulb. This
valve must be added on climate
changers and other evaporators which
are not so equipped. To obtain an
accurate reading, an access valve
close to the expansion valve bulb must
be utilized when determining suction
gas superheat.

Instruments to Use

1. The gauge used to measure suction
pressure should be of the best quality
available. Gauges permanently
installed on the equipment should not
be used. A good quality gauge on a
standard refrigerant manifold set is
recommended.

2. To measure suction temperature, an
electronic temperature tester will be
sufficient. Testers manufactured by
Robinnaire, Annie, and Thermal are
among those available. Glass
thermometers do not have sufficient
contact area to give accurate readings.

Procedure

1. Cut the suction line insulation to
gain access to the suction line. If
armaflex is used, it is best to cut
around the circumference of the tubing.

2. Clean the line carefully and attach
the electronic temperature sensor.
Biack electrical tape works well when
securing the sensor of the temperature
tester to the suction line, (Make sure
the sensor is making good contact with
the tube))

3. Rejoin the armaflex and seal with
plastic tape to prevent sensor contact
with ambient air.

Note: For measurement accuracy, the
temperature sensor must be installed
and insulated properly. Make sure the
amaflex extends at least six inches on
both sides of the sensor location. Seal
both ends of the armaflex to keep
ambient air from getling under the
insulation and affecting the
temperature readings.

4, Install a pressure gauge to monitor
suction pressure.

5. Operate the system for approxi-
mately 10 to 15 minutes to be sure
that the expansion valve has time o
stabilize.

6. To measure superheat, compare the
saturated vapor temperature of the
refrigerant converied from the suction
pressure reading (see Table 20) to the
actual temperature measured at the
line by the electronic tester. Proper
suction superheat is 12 to 16 degrees.
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Example:

Suction Pressure = 66.0 psig

Suction Temperature = 52° F

Suction Pressure converted to Saturated

Vapor Temperature (from Table 17) = 38°F

Suction S

= (Actual Line Temp.) - (Saturated Vapor
Temp.)

= (52° F) - (38° F)

= 14° F

If initia! suction superheat readings

fall below 12 degrees, the adjusting
stem on the expansion valve should be
adjusted clockwise to close the valve,
limiting the flow of refrigerant to the
evaporator and thus increasing
superheat. Adjustment should be made
a half tum at a time. Conversely, if the
initial suction superheat reading is
greater than 16 degrees, the adjusting
stem on the expansion valve should be
adjusted counterclockwise to open the
valve, increasing the flow of refrigerant
to the evaporator and thus decreasing
superheat. Adjustments should be
made until an acceptable reading is
obtained. The system should be
allowed to restabilize for 10 minutes
after each adjustment.

Table 20
Pressure/Temperature
Conversion Chart

(For Calculating Suction Line Superheat)

30° 54.9

31° 56.2
32° 57.5
33° 58.8
34° 60.1
35° 615
36° 62.8
37° 64.2
38° 65.6
3g° 67.1
40° 68.5
41° 70.0
42° 714
43° 73.0
44° 74.5
45° 76.0
46° 776
47° 792
48° 80.8
49° 824
50° 84.0

*Temperature given in degrees F.



Measuring Subcooling

1. The outdoor ambient temperature
must be between 65° and 105° F. At
ambient temperatures outside of this
range, meaningful operating pressures
cannot be measured.

2. The relative humidity of the air
entering the evaporator must be above
40 percent. If it is less than 40%,
meaningful operating pressures cannot
be measured.

3. All compressors must be operating
fully loaded. Set the thermostat as
necessary to accomplish this.

4. All condenser fans must be
operating. If necessary, jumper the fan
pressure switches. Be sure to remove
the jumpers when measurements are
completed.

5. Do not take measurements with the
jow ambient dampers and/or hot gas
bypass operating. Disconnect the low
ambient dampers and de-energize the
hot gas bypass before taking measure-
ments. Be sure to reconnect low
ambient dampers/hotgas bypass after
taking measurements.

The proper setting range for liquid
subcooling is 14° to 19° F. The
compressor must be fully loaded and
all compressors must be operating.
Use these steps to measure
subcooling:

1. Measure the liquid fine pressure at
the liquid line access valve installed
inside the condensing unit. Convert
this pressure reading to saturated
temperature by using a Refrigerant-22
pressureftemperature chart (refer to
Table 21).

2. Measure the actual liquid line
temperature on the liquid line close to
the access valve. To ensure an
accurate reading, clean the line
thoroughly where the electronic
temperature sensor will be attached.
Glass thermometers do not have
sufficient contact area to give
accurate readings. After securing the
sensor to the line, wrap the sensor
and line with insulation to prevent
contact with ambient air.

3. Determine the system subcooling by
subtracting the actual liquid line
temperature (measured in step 2) from
the saturated liquid temperature
(calculated in step 1).

73

4. If the system is properly charged,
subcooling at the liquid line access

valve should be 14° to 19° F.

Table 21
Pressure/Temperature
Conversion Chart
(For Calculating Liquid Line Subcooling)

70°
75°
800
850
80°
95°
100°
106°
110°
116°
120°
125°
130°
135°
140°
145°
150°

121.4
1322
143.6
155.7
168.4
1818
195.9
210.8
226.4
2427
2599
277.9
296.8
316.6
337.2
358.9
3815

*Temperature given in degrees F.



1. Nameplate Information

Model No.

Start-up Log

Date

Serial No.

Voltage

RLA

2. Compressor(s)

A. Voitage at Compressor Terminals

Comp.No.1: Tt

Comp.No.2: T1

Comp.No.3: Ti

Comp.No.4: T1

NNNR

Jd3d

Voltage Imbalance:

B. Amp Draw

Comp.“A> TH1

Comp. “A” _____
Comp.“C"_____

Comp.“B"__
Comp.“D" ______

Comp.“B" Ti

Comp.“C* Ti

Comp.“D" T1

SNNN

3. Operating Conditions

dddd

A. Compressor “A”
Discharge Pressure Suction Pressure
Liquid Line Pressure Suction Line Temp.
Liquid Line Temp. SuperHeat __
Subcooling____ Evap. Entering Air Temp. (DBWB)
Ambient Temp. Evap. Discharge Air Temp. (DB/WB)
B. Compressor “B”

Discharge Pressure Suction Pressure
Liquid Line Pressure Suction Line Temp.
Liquid Line Temp. SuperHeat
Subcooling Evap. Entering Air Temp. (DB/WB)
Ambient Temp, Evap. Discharge Air Temp. (DB/WB)

C. Compressor “C”
Discharge Pressure Suction Pressure
Liquid Line Pressure Suction Line Temp.
Liquid Line Temp. SuperHeat
Subcooling Evap. Entering Air Temp. (DB/WB)
Ambient Temp. Evap. Discharge Air Temp. (DB/WB)

D. Compressor “D”
Discharge Pressure Suction Pressure
Liquid Line Pressure Suction Line Temp.
Liquid Line Temp. SuperHeat
Subcooling Evap. Entering Air Temp. (DB/WB)
Ambient Temp. Evap. Discharge Air Temp, (DB/WB)

4. Controls
“A. All Fans Operating [ ] Yes
Properly? [ INo Fan Inoperative
5. Refrigerant Piping
Evacuation Level System Charge
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DATE

AMBIENT
TEMP. (F)

EVAPORATOR
ENTERING AlR

DRY BULB | WET BULB

MAINTENANCE LOG
CIRCUIT NO. 1 CIRCUIT NO. 2 SUPERHEAT SUBCOOLING
SUCTION |DISCHARGE | SUCTION |DISCHARGE| CIRCUIT | CIRCUIT CIRCUIT | CIRCUIT
PRESSURE | PRESSURE | PRESSURE | PRESSURE | NO.1(F) | NO.2(F)* | NO.1(Pm | NO.2(@"




For further information on this product of other Trane products, refer to the “Trane Service
Literature Catalog,” ordering number IDX-IOM-1. This catalog contains listings and prices for all
service literature sold by Trane. The catalog may be ordered by sending a $35.00 check to: The
Trane Company, Service Literature Sales, 3600 Pammel Creek Road, La Crosse WI 54601.

RSS/PM P.1.(C)
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