Air-Cooled Series R"
Rotary Liquid Chiller

Model RTAC
140 to 500 Tons (60 Hz)

140 to 400 Tons (50 Hz)
Built For the Industrial and Commercial Markets
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General

Units are leak and pressure tested at 437
psig high side, 250 psig low side, then
evacuated and charged. All Air-Cooled
Series R Chillers are factory tested prior
to shipment. Packaged units ship with a
full operating charge of oil and
refrigerant. Unit panels, structural
elements and control boxes are
constructed of 12-gauge galvanized steel
and mounted on a welded structural
steel base. Unit panels and control boxes
are finished with a baked on powder
paint, and the structural base with an air
dry paint. All paint meets the
requirement for outdoor equipment of
the U.S. Navy and other federal
government agencies.

Evaporator

The evaporator is a tube-in-shell heat
exchanger design with internally and
externally finned copper tubes roller
expanded into the tube sheet. The
evaporator is designed, tested and
stamped in accordance with ASME for a
refrigerant side working pressure of 200
psig. The evaporator is designed for a
water side working pressure of 150 psig.
Water connections are grooved pipe.
Each shell includes a vent, a drain and
fittings for temperature control sensors
and is insulated with 3/4-inch (140-250)
or 11/2-inch (275-500) Armaflex Il or
equal insulation (K=0.26). Evaporator
heaters with thermostat are provided to
help protect the evaporator from
freezing at ambient temperatures down
to -20°F.

Condenser and Fans

Aircooled condenser coils have
aluminum fins mechanically bonded to
internally finned seamless copper
tubing. The condenser coil has an
integral subcooling circuit. Condensers
are factory proof and leak tested at 506
psig. Direct-drive vertical discharge
condenser fans are dynamically
balanced. Three-phase condenser fan
motors with permanently lubricated ball
bearings and intemal thermal overload
protection are provided. Standard units
will start and operate between 25 to
115°F/-4 to 46°C ambient.
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Mechanical
Specifications

Compressor and Lube Oil System

The rotary screw compressor is semi-
hermetic, direct drive, 3600 rpm (60 Hz),
3000 rpm (50 Hz), with capacity control
slide valve, a load/unload valve, rolling
element bearings, differential refrigerant
pressure oil pump and oil heater. The
motor is a suction gas cooled,
hermetically sealed, two-pole squirrel
cage induction motor. Qil separator and
filtration devices are provided separate
from the compressor. Check valves in
the compressor discharge and lube oil
system and a solenoid valve in the lube
system are also provided.

Refrigeration Circuits

Each unit has two refrigerant circuits,
with one or two rotary screw
compressors per circuit. Each refrigerant
circuit includes a compressor suction
and discharge service valve, liquid line
shutoff valve, removable core filter,
liquid line sight glass with moisture
indicator, charging port and an electronic
expansion valve. Fully modulating
compressors and electronic expansion
valves provide variable capacity
modulation over the entire operating
range.

Unit Controls

All unit controls are housed in an
outdoor rated weathertight enclosure
with removable plates to allow for
customer connection of power wiring
and remote interlocks. All controls,
including sensors, are factory mounted
and tested prior to shipment.
Microcomputer controls provide all
control functions including start-up and
shut down, leaving chilled water
temperature control, compressor and
electronic expansion valve modulation,
fan sequencing, anti-recycle logic,
automatic lead/lag compressor starting
and load limiting. The unit control
module, utilizing Adaptive Control™
microprocessor, automatically takes
action to avoid unit shutdown due to
abnormal operating conditions
associated with low refrigerant pressure,
high condensing pressure and motor
current overload. Should the abnormal
operating condition continue until a

protective limit is violated, the unit will
be shut down. Unit protective functions
include loss of chilled water flow,
evaporator freezing, loss of refrigerant,
low refrigerant pressure, high refrigerant
pressure, reverse rotation, compressor
starting and running over current, phase
loss, phase imbalance, phase reversal,
and loss of oil flow. A digital display
indicates chilled water setpoint and
leaving chilled water temperature as
standard. While current limit setpoint,
evaporator and condenser refrigerant
pressures, and electrical information are
an option. Both standard and optional
displays can be viewed on the unit
without opening any control panel
doors. Standard power connections
include main three phase power to the
compressors, condenser fans and
control power transformer and optional
connections are available for the 115
volt/60 Hz single phase power for freeze
protection on the evaporator heaters.

Starters

Starters are housed in a weathertight
enclosure with removable cover plate to
allow for customer connection of power
wiring. Across-the-line starters are
standard on all 380-575/60 and 400/50
volt units. Wye Delta closed transition
starters (33 percent of LRA inrush) are
optional on 380-575/60 and 400/50 volt
units and standard on 200-230/60 Hz volt
units. Typically, Trane helical-rotary
screw compressors are up to full speed
in one second when started across-the-
line and have equivalent inrush with
similar size reciprocating compressor
with part wind starters.

Chilled Water Reset

This provides the control logic and
factory installed sensors to reset leaving
chilled water temperature. The setpoint
can be reset based on ambient
temperature or return evaporator water
temperature.

Flow Control

This provides the control logic and relays
to turn the chilled water flow on and off
as the chiller requires for operation and
protection. This function is a
requirement on the Air-Cooled Series R
Chiller.
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To Convert From: To: Muitiply By:  To Convert From: To: Muitiply By:
Length Energy and Power and Capecity
Fest (ft) meters (m) .30481 British Thermal Units (BTUH) Kilowatt (kW) 000293
Inches {in) milimeters (mm) 254 British Thermal Units (BTU)  KCalorie {Kcal) 252
Area Tons (refrig. affect) Kilowatt {refrig. effect) 3516
Square Feet (ft?) square meters (m?) .093 Tons (refrig. effect) Kilocalories per hour (Kcalhr) 3024
Square Inches (In?) square millimeters (mm?) 645.2 Horsepower Kilowatt (kW) 7457
Volume Pressure
Cubic Feet (ft) Cubic meters {m?) .0283 Feet of water (ftH,0) Pascals (PA) 2930
Cubic Inches {In%) Cubic mm (mm? 16387 Inches of water (inH,0) Pascals (PA) 249
Gallons (gal) litres (1) 3785 Pounds per square inch (PSl)  Pascals (PA) 6895
Gallons (gal) cubic meters (m°) .003785 PSI Bar or KG/CM? 6.895 x 1072
Flow Weight
Cubic feet/min (cfm) cubic meters/second (m?/s) 000472 Ounces (02) Kilograms (kg) 02835
Cubic feet/min (cfm) cubic meters/hr (m/hr} 1.69684 Pounds (Ibs} Kilograms (Kg) 4536
Gallons/minute (GPM)  cubic meters/hr (m®/hr} 22N Fouling factors for heat exchang
Gallons/minute (GPM)  [itres/second (Vs) 06308 .00010 ft? °F hi/BTU =.0176 m?° KAW
Velocity .00025 ft? °F he/BTU = 044 m?° KAW
Feet per minute (fty/m)  meters per second (mvs) .00508
Feet per second (ft/s)  meters per second (mvs) 3048

- — Centrigrade {*C} Vi Fahrenhelt (*F)

Note: The center columns of numbers, referrad to as BASE TEMP, is the temperatura in aither degrees Fahrenheit (°F) o Centigrade (°C), whichever is desired to
convert into the other. if degrees Centigrade is given, read degrees Fahrenheit to the right. If degrees Fahrenheit is given, read degrees Centigrade to the left.

Tomperature Temperaturs Temperature Temperaturs Termperature
5C CorF SF K Cor F oF °C CorF °F °C CorF T °F °C CoF °F
—400 ~40 —40.0 —150 +5 +410 +100 8 | +1220 [ +350 +98 | +2030 +600 | +18 | +2040
-394 -39 -382 ~-144 +8 +428 +10.8 +51 +1238 +358 +98 +2048 +608 +141 +2858
-389 -3 -384 -139 +7 +446 +11 +62 +1258 +36.1 +97 +2088 +61.1 +142 +2878
-383 -37 -348 -133 +8 +464 +11.7 +53 +1274 +387 +98 +2084 +61.7 +143 +2894
-378 -38 -328 -128 +9 +482 +122 +54 +129.2 +372 +99 +2102 +62.2 +144 +2912
~-372 -35 -310 -122 +10 +50.0 +128 +58 +131.0 +378 +100 +2120 +628 +148 +293.0
-387 -34 -292 -117 +11 +51.8 +133 +58 +1328 +383 +10 +2138 +633 +148 +2848
-38.1 -33 -274 ~-11.1 +12 +5386 +139 +57 +1346 +389 +102 +2158 +639 +147 +298.6
—-368 - -266 -106 +13 +55.4 +144 +58 +1384 +394 +103 +2174 +644 +148 +2984
-35.0 -3 -238 -100 +14 +572 +15.0 + 58 +1382 +400 +104 +219.2 +65.0 +1498 +300.2
~344 -30 -220 -94 +18 +59.0 +16.8 +60 +1400 +406 +10%8 +221.0 +658 +180 +302.0
-339 -29 -202 -89 +18 +60.8 +186.1 +61 +1418 +41.1 +108 +2228 +68.1 +15 +3038
-333 - -184 -83 +17 +628 +18.7 +62 +1438 +41.7 +107 +2248 +68.7 +182 +305.68
-328 - -166 -78 +18 +644 +172 +63 +1454 +422 +108 +2264 +672 +19 +3074
-322 -28 ~148 -72 +18 +682 +17.8 +84 +1472 +428 +108 +2282 +678 +184 +3092
-317 ~-28 -130 -87 +209 +680 +183 +65 +149.0 +433 +110 +230.0 +683 +156 +311.0
=311 -24 -12 -81 +21 +69.8 +189 +68 +150.8 +439 +111 +23138 +689 +1568 +3128
-308 -3 -94 -585 +22 +718 +194 +67 +1528 +444 +112 +2338 +694 +157 +3148
-300 -2 -76 -50 +23 +734 +20.0 +68 +1544 +450 +113 +2364 +700 +158 +3184
-294 - -58 -44 +24 +752 +206 +69 +15682 +468 +114 +2372 +708 +158 +3182
- 289 -20 -40 -39 +25 +770 +21.1 +70 +158.0 +48.1 +118 +239.0 +7 +160 +3200
-283 -19 -22 -33 +28 +788 +21.7 +n +1598 +48.7 +118 +2408 +71.7 +161 +3218
-278 -18 -04 -23 +27 +806 +22.2 +72 +1618 +472 +117 +2428 +722 +162 +3238
-272 -17 +14 -22 +28 +824 +228 +73 +1634 +478 +118 +2444 +728 +163 +3264
-28.7 -16 +32 -17 +29 +842 +233 +74 +1852 +483 +119 +2482 +733 +164 +3272
-26.1 -15 +50 -11 +30 +86.0 +239 +75 +167.0 +489 +120 +2480 +739 +168 +329.0
-268 -14 +68 -08 +3 +878 +244 +78 +1688 +494 +121 +2498 +744 +168 +3308
-250 -13 +88 0 +32 +896 +25.0 +77 +17068 +500 +12 +2518 +75.0 +167 +3326
-244 -12 +104 +086 +33 +914 +256 +78 +1724 +506 +123 +2534 +758 +108 +3344
-239 -n +122 +11 +34 +932 +26.1 +79 +174.2 +51.1 +124 +266.2 +76.1 +160 +3362
~233 -10 +14.0 +17 +38 +96.0 +267 +80 +176.0 +51.7 +128 +267.0 +76.7 +170 +3380
~228 -9 +158 +22 +38 +988 +27.2 +81 +1778 +522 +128 +2588 +772 +17 +3398
~222 -8 +178 +2.8 +37 +986 +278 +82 +1798 +528 +127 +2608 +718 +172 +34186
-7 -7 +194 +33 +38 +100.4 +283 +63 +1814 +533 +128 +2624 +783 +173 +3434
=211 -8 +21.2 +389 +38 +1022 +289 +84 +1832 +538 +129 +264.2 +789 +174 +3452
-206 -5 +23.0 +4.4 +40 +104.0 +294 +85 + 1850 +544 +130 +266.0 +794 +178 +347.0
-20.0 -4 +248 +50 +41 +1058 +30.0 +88 +186.8 +56.0 +131 +2678 +80.0 +178 +34838
-194 -3 +268 +565 +42 +107.8 +30.6 +87 +1888 +558 +132 +2696 +806 +1717 +3506
-189 -2 +284 +6.1 +43 +1094 +311 +88 +1994 +56.1 +133 +2714 +811 +178 +3524
-183 -1 +302 +87 +44 +1112 +31.7 +89 +1922 +56.7 +134 +2732 +817 +179 +364.2
-178 0 +320 +72 +48 +1130 +32.2 +90 +1940 +672 +136 +2750 +822 +180 +358.0
-172 +1 +338 +78 +48 +1148 +32.8 +91 +1958 +578 +138 +2768 +828 +18 +3578
-187 +2 +356 +83 +47 +1168 +333 +92 +19786 +58.3 +137 +2786 +833 +182 +359.6
-161 +3 +374 +89 +48 +1184 +339 +83 +1984 +589 +138 +2804 +839 +183 +3614
-15.6 +4 +392 +94 +49 +120.2 +344 +94 +201.2 +594 +139 +282.2 +844 +184 +3632
FOR INTERPOLATION IN THE ABOVE TABLE USE
BASE TEMPERATURE (°F or °Cx: 1 2 3 4 5 6 7 8 9 10
DEGREES CENTIGRADE: 0.56 m 1.67 222 278 333 389 444 5.00 5.56
DEGREES FAHRENHEIT: 18 36 54 72 9.0 108 126 144 182 18.0
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