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Tag Data - Packaged Rooftop, Cooling / Heating Units (Qty: 1) 

Item Tag(s) Qty Description Model Number 

 A1 RTU-1 Horiz  1  27 1/2-50 Ton Packaged 
Commercial Roofto 

YCH480CEL*6D3N64A0*****HHBE200R0N00E0000X*
**********1 

 
Product Data - Packaged Rooftop, Cooling / Heating Units  
Item: A1  Qty: 1  Tag(s): RTU-1 Horiz  

Standard Unit 
US/Canada 
DX Cooling, natural gas heat 
Horizontal supply and horizontal return 
40 ton 60 Hertz 
R-410A 
208 Volt 60 Hertz 3 Phase 
Low gas heat capacity 
100% Power exhaust w/ Stratitrac building pressure control 
4" MERV 14 High efficiency, throwaway filters 
15 hp supply motor  
725 RPM 
0-100% Economizer, differential enthalpy, low leak dampers & Traq OA measurement 
VAV (DTC) with supply VFD w/o bypass 
Service valves 
Hinged service access doors 
Louvered condenser coil hail guards 
Adv Ctrl & BACnet/Modbus Comm. (BCI) 
High fault SCCR w/ disconnect switch & convenience outlet 
Stainless steel drain pan w/ condensate overflow switch 
Standard efficiency unit 
Clogged filter switch  
Duct mounted humidity sensor  (Field Installed) 
2nd-5th Year Replacement Compressor Warranty 
Year 1 Labor Warranty Whole Unit 
1st Year Refrigerant Warranty 
 

NTAB

NTAB

NTAB

NTAB
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Performance Data - Packaged Rooftop, Cooling / Heating Units 

Tags RTU-1 Horiz 

Derated Input Heating Capacity (MBh) 400.00 

Design airflow (cfm) 15230 

Elevation (ft) 0.00 

Cooling EDB (F) 76.00 

Cooling EWB (F) 64.00 

Ambient temp (F) 95.00 

Leaving unit DB (F) 56.75 

Leaving unit WB (F) 54.83 

Leaving coil DB (F) 53.51 

Leaving coil WB (F) 53.44 

Gross total capacity (MBh) 459.76 

Gross sensible capacity (MBh) 364.26 

Gross latent capacity (MBh) 95.51 

Net total capacity (MBh) 419.11 

Net sensible capacity (MBh) 323.61 

Net sensible heat ratio (%) 0.77 

Input htg capacity (MBh) 400.00 

Output htg capacity (MBh) 324.00 

Heating EAT (F) 70.00 

Heating LAT (F) 89.79 

Heating delta T (F) 19.79 

ESP (in H2O) 1.500 

Total static pressure (in H2O) 3.242 

Actual Supply Motor BHP (bhp) 14.28 

Indoor speed (rpm) 725 

Supply Motor Power (kW) (kW) 10.66 

Outdoor motor power (kW) 0.00 

Compressor power (kW) 31.55 

System power (kW) 47.82 

EER @ AHRI (EER) 11.1 

IEER @ AHRI (EER) 15.2 

Min circuit ampacity (A) 206.00 

Max overcurrent protection (A) 250.00 

Min disconnect switch size (A) 250.00 

Compressor 1 RLA (A) 28.40 

Compressor 2 RLA (A) 46.50 

Compressor 3 RLA (A) 46.50 

Supply fan FLA (A) 43.00 

Condenser fan FLA (A) 4.40 

Condenser fan count (Each) 4.00 

Exhaust fan FLA (A) 5.40 

Exhaust fan count (Each) 2.00 

Electric heater FLA (A) 0.00 

Crankcase heater FLA (A) 1.00 

Max Condenser Ambient (F) 115.00 

Ambient Temp Calc (F) -20.00 

Estimated operating weight (lb) 6097.0 

Fan motor heat (MBh) 36.38 

Discharge duct - 63 Hz (dB) 99 

Discharge duct - 125 Hz (dB) 93 

Discharge duct - 250 Hz (dB) 83 

Discharge duct - 500 Hz (dB) 85 

Discharge duct - 1 kHz (dB) 78 

Discharge duct - 2 kHz (dB) 76 

Discharge duct - 4 kHz (dB) 73 

NTAB

NTAB

NTAB
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Tags RTU-1 Horiz 

Discharge duct - 8 kHz (dB) 68 

Outdoor - 63 Hz (dB) 104 

Outdoor - 125 Hz (dB) 97 

Outdoor - 250 Hz (dB) 96 

Outdoor - 500 Hz (dB) 97 

Outdoor - 1 kHz (dB) 95 

Outdoor - 2 kHz (dB) 93 

Outdoor - 4 kHz (dB) 88 

Outdoor - 8 kHz (dB) 79 

Return duct low exhaust - 63 Hz (dB) 95 

Return duct low exhaust - 125 Hz (dB) 95 

Return duct low exhaust - 250 Hz (dB) 88 

Return duct low exhaust - 500 Hz (dB) 86 

Return duct low exhaust - 1 kHz (dB) 86 

Return duct low exhaust - 2 kHz (dB) 85 

Return duct low exhaust - 4 kHz (dB) 84 

Return duct low exhaust - 8 kHz (dB) 82 

Return duct med. exhaust - 63 Hz (dB) 94 

Return duct med. exhaust - 125 Hz (dB) 94 

Return duct med. exhaust - 250 Hz (dB) 89 

Return duct med. exhaust - 500 Hz (dB) 86 

Return duct med. exhaust - 1 kHz (dB) 87 

Return duct med. exhaust - 2 kHz (dB) 85 

Return duct med. exhaust - 4 kHz (dB) 85 

Return duct med. exhaust - 8 kHz (dB) 85 

Return duct high exhaust - 63 Hz (dB) 93 

Return duct high exhaust - 125 Hz (dB) 92 

Return duct high exhaust - 250 Hz (dB) 89 

Return duct high exhaust - 500 Hz (dB) 86 

Return duct high exhaust - 1 kHz (dB) 87 

Return duct high exhaust - 2 kHz (dB) 87 

Return duct high exhaust - 4 kHz (dB) 86 

Return duct high exhaust - 8 kHz (dB) 85 

Refrig charge - ckt 1 (lb) 61.0 

Entering DX DB in HGRH (F) 73.00 

Entering DX WB in HGRH (F) 64.00 

Ambient in HGRH mode (F) 75.00 

Reheat Setpoint (LUDB in HGRH) (F) 70.00 

Replication Run 282 
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Mechanical Specifications - Packaged Rooftop, Cooling / Heating Units 
Item: A1  Qty: 1  Tag(s): RTU-1 Horiz 
 
General  R-410A 
The units shall be downflow, horizontal, or mixed airflow. The operating range shall be between 115°F and 0°F in 
cooling as standard from the factory for all units. Cooling performance shall be rated in accordance with AHRI testing 
procedures. All units shall be factory assembled, internally wired, fully charged with R-410A refrigerant and 100% run 
tested to check cooling operation, fan and blower rotation and control sequence before leaving the factory. Wiring 
internal to the unit shall be numbered for simplified identification. Units shall be cULus listed. 
 
Compressors 
The 3-D Scroll shall provide a completely enclosed compressor chamber with optimized scroll profiles which leads to 
increased efficiency. The 3-D Scroll shall include a direct-drive, 3600 rpm, suction gas cooled hermetic motor.  The 
compressor shall include a centrifugal oil pump, scroll tips seals, internal heat shield that lowers the heat transfer from 
discharge and suction gas, oil level sight glass and oil charge valve. Some compressor models shall also provide a 
dip tube that allows for oil draining, in addition to a low leakage internal discharge check valve to help prevent 
refrigerant migration. Each compressor shall have a crankcase heater installed, properly sized to minimize the amount 
of liquid refrigerant present in the oil sump during off cycles. 
 
Hinged Service Access 
Filter access panel and supply fan access panel shall be hinged for ease of unit service. 
 
Phase and Voltage Monitor 
Standard on all Voyager Commercial units. Shall protects 3-phase equipment from phase loss, phase reversal, and 
low voltage. Any fault condition shall send the unit into an auto stop condition. cULus approved. 
 
Service Valves 
Service valves shall be provided factory installed and include suction and discharge 3-way shutoff valves. 
 
Refrigerant Circuits 
Each refrigerant circuit shall have independent thermostatic expansion devices, service pressure ports and refrigerant 
line filter driers factory-installed as standard. An area shall be provided for replacement suction line driers. 
 
Outdoor Fans 
The outdoor fan shall be direct-drive statically and dynamically balanced, draw through in the vertical discharge 
position.  The fan motors shall be permanently lubricated and have built-in thermal overload protection. 
 
Evaporator and Condenser Coils 
Condenser coils shall have all Aluminum Microchannel coils.  Evaporator coils shall be internally finned Copper tubes 
mechanically bonded to high performance Aluminum plate fins. All coils shall be leak tested at the factory to ensure 
pressure integrity. The evaporator coil is pressure tested to 450 psig and the condenser coil at 650 psig. All dual 
circuit evaporator coils shall be of intermingled configuration. Sloped condensate drain pans are standard. 
 
Condensate Overflow Switch 
This option shall shut the unit down in the event that a clogged condensate drain line prevents proper condensate 
removal from the unit. 
 
Louvered Hail Guard 
Louvered, hail protection quality coil guards are available for condenser coil protection. 
 
Stainless Steel Drain Pans 
Sloped stainless steel evaporator coil drain pans shall be durable, long-lasting and highly corrosion resistant. 
 
High/Low 2 Stage Gas Heat 
The heating section shall have a drum and tube heat exchanger(s) design with primary and secondary surfaces of 
corrosion resistant aluminized steel or optional stainless steel. A forced combustion blower shall supply premixed fuel 
to a single burner ignited by a pilotless hot surface ignition system. In order to provide reliable operation, a regulated 
gas valve shall be used that requires blower operation to initiate gas flow. On an initial call for heat, the combustion 
blower shall purge the heat exchanger(s) 45 seconds before ignition. After three unsuccessful ignition attempts, the 
entire heating system shall be locked out until manually reset at the thermostat. Two stage gas heat units shall be 
suitable for use with natural gas or propane (field installed kit). 
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Indoor Fan, 60 Hz Supply Motor 
Unit will have belt driven, forward curve, centrifugal fans with fixed motor sheaves. The supply fan motors will be 
circuit breaker protected. All 60 Hz supply fan motors meet the Energy Independence and Security Act of 2009 
(EISA). 
 
Bypass control  
Provides full nominal airflow in the event of drive failure. 
 
Variable Frequency Drive 
Unit shall include factory-installed and tested variable frequency drive[s] (VFD) to provide motor speed modulation.  
The VFD shall receive a 0-10VDC speed signal from the unit controller.  The drive will respond to the signal by 
accelerating or decelerating to maintain the controlling set point (duct static, space pressure, etc).  VFD shall also 
include the following features: 
 
1.       Designed, constructed, and tested in accordance with NEMA ICS, NFPA, and IEC standards and housed in a 
plastic IP20 enclosure. 
 
2.       DC link reactors on both the positive and negative rails of the DC bus equal to 3% impedance to minimize 
power line harmonics.  
 
3.       Full rated output current continuously - 110% of rated current for 60 seconds and 160% of rated current for up 
to 0.5 second while starting. 
 
4.       Isolation between the Drive's power circuitry and control circuitry to ensure operator safety and to protect 
connected electronic control equipment from damage caused by voltage spikes, current surges, and  ground loop 
currents.     
 
5.       Audible noise reduction through automatic adjustment of the carrier frequency and frequency avoidance. 
 
6.       Rated at 40°C with a standard operating range of -10° to 50°C (14° to 124°F) ambient temperatures and 0 to 
95% relative humidity. 
 
7.       Self-diagnostics and motor protections such as: cULus listed overload, phase loss, and internal thermal 
overload. 
 
8.       Off/Stop and Auto/Start selector switches to start and stop the AC Drive and determine the speed reference.     
 
         a.       On units with bypass, an AC Drive/Off/Bypass hand selector switch shall be provided in the unit control 
box 
 
         b.      In DRIVE mode speed reference shall be provided by a 0-10 VDC analog input. 
 
9.       A keypad interface which shall be programmable by language and feature multiple lines for easy reading 
 
10.   Controlled and/or accessible points such as AC Drive Start/Stop, speed reference, and fault diagnostics.  
 
11.   Meter points such as motor power in HP, motor power in kW, motor kW-hr, motor current, motor voltage, hours 
run, DC link voltage, thermal load on motor, Thermal load on AC Drive  and Heatsink temperature.         
 
12.   Troubleshooting features such as:                             
        a.       AC Drive memory storage of the last 10 faults and related operational data 
        b.      Four simultaneous displays: frequency or speed, run time, output amps and output power 
        c.      Keypad which shall display: Reference Signal Value, Output Frequency in Hz or percent, Output Amps, 
Motor HP, Motor kW, kW 
 
13.   Coated  circuit boards for protection against corrosive environments 
 
14.   Field readable BACnet points to allow for communication of stauts, setpoints and diagnostics to the BAS. 
 
Modulating 100 Percent Exhaust Fan with Statitrac Control Option 

NTAB
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A differential pressure control system, (Statitrac), shall use a differential pressure transducer to compare indoor 
building pressure to outdoor ambient atmospheric pressure and shall turn the exhaust fans on and off and modulate 
the barometric exhaust dampers to control the building pressure to within the adjustable, specified dead band that 
shall be adjustable at the RTVM board. 
 
4" High Efficiency Filters - MERV 14 
4" High Efficiency MERV 14 filters will be standard. 
 
Clogged Filter Indication 
This optional factory installed differential pressure switch allows dirty filter indication at the zone sensor with service 
LED. When closed, the dirty filter witch will light the service LED on the zone sensor and allow the unit to continue 
normal operation. 
 
Economizer with Ultra Low Leak Dampers and Differential Control 
An economizer will be factory installed. The assembly includes: 0-100% fully modulating low leak dampers, minimum 
position setting, preset linkage, wiring harness and differential control. 
 
Outside Air Measurement (TRAQ) 
A factory mounted airflow measurement station (Traq) shall be provided in the outside air opening to measure airflow. 
The airflow measurement station shall measure from 40 cfm/ton maximum airflow. The airflow measurement station 
shall adjust for temperature variations. Measurement accuracy shall meet requirements of LEED IEQ Credit 1 as 
defined by ASHRAE 62.1-2007. 
 
Controls 
Unit shall be completely factory wired with necessary controls and terminal block for power wiring. Units shall provide 
an external location for mounting fused disconnect device.  The controls shall be provided for all 24 volt control 
functions. The resident control algorithms shall make all heating, cooling and/or ventilating decisions in response to 
electronic signals from sensors measuring indoor and outdoor temperatures. The control algorithm maintains  
accurate temperature control, minimizes drift from set point and provides better building comfort. The controls shall 
provide anti-short cycle timing and time delay between compressors to provide a higher level of machine protection. 
 
Unit Interrupt Rating (High Fault Short Circuit Current Rating-SCCR) 
An optional 65,000 Amp rating (480V) and 25,000 Amp rating (600V) shall be applied to the unit enclosure using a 
non-fused circuit breaker for disconnect switch purposes. Fan motors, compressors, and electric heat circuits shall be 
included with protective devices that will provide the elevated level of fault protection. The unit shall be marked with 
approved cULus markings and will adhere to cULus regulations. 
 
GFI Convenience Outlet (Factory Powered) 
A 15A, 115V Ground Fault Interrupter convenience outlet shall be factory installed. It shall be wired and powered from 
a factory mounted transformer. Unit mounted non-fused disconnect with external handle shall be furnished with 
factory powered outlet. 
 
BACnet Communications 
The BACnet communications interface shall allow the unit to communicate directly with a generic open protocol 
BACnet MS/TP Network Building Automation System Controls. 
 
Humidity Sensor  
This wall or duct-mounted humidity sensor shall be used to control activation of the hot gas reheat dehumidification 
option. The humidity sensor can be set for humidity levels between 40% and 60% relative humidity. 
 
Certified AHRI Performance 
Packaged Rooftop units cooling, heating capacities and efficiencies are rated within the scope of the Air-Conditioning, 
Heating & Refrigeration Institute (AHRI) Certification Program and display the AHRI Certified mark as a visual 
confirmation of conformance to the certification sections of AHRI Standard 340-360 (I-P) and ANSI Z83.8/CSA 2.6 
and 10 CFR Part 431 pertaining to Commercial Warm Air Furnaces.The applications in this catalog specifically 
excluded from the AHRI certification program are: 
   -Ventilation modes 
   -Heat Recovery 
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Dimensional Drawings - Packaged Rooftop, Cooling / Heating Units 
Item: A1  Qty: 1  Tag(s): RTU-1 Horiz 
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Fan Curve - Packaged Rooftop, Cooling / Heating Units 
Item: A1  Qty: 1  Tag(s): RTU-1 Horiz 
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Weight, Clearance & Rigging - Packaged Rooftop, Cooling / Heating Units 
Item: A1  Qty: 1  Tag(s): RTU-1 Horiz 
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Accessory - Packaged Rooftop, Cooling / Heating Units 
Item: A1  Qty: 1  Tag(s): RTU-1 Horiz 
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Accessory - Packaged Rooftop, Cooling / Heating Units 
Item: A1  Qty: 1  Tag(s): RTU-1 Horiz 
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Field Wiring - Packaged Rooftop, Cooling / Heating Units 
Item: A1  Qty: 1  Tag(s): RTU-1 Horiz 
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Field Installed Options - Part/Order Number Summary 

This is a report to help you locate field installed options that arrive at the jobsite.  This report provides part or 
order numbers for each field installed option, and references it to a specific product tag.  It is NOT intended as a 
bill of material for the job. 

 
Product Family - Packaged Rooftop, Cooling / Heating Units 

Item Tag(s) Qty Description Model Number 

A1 RTU-1 Horiz  1  27 1/2-50 Ton Packaged Commercial 
Roofto 

YCH480CEL*6D3N64A0***
**HHBE200R0N00E0000X*
**********1  

 

Field Installed Option Description Part/Ordering Number 

Duct mounted humidity sensor  BAYSENS037A 
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BACnet Points List
Object Naming Conventions

The communicated points for the Symbio™ controllers are generally named according to their function.
While many of the points are read-only, others include both read and write capability. The established
naming convention helps to identify the capabilities of each point. For most points, the suffix identifies
the capability according to the following definition.
While there are some exceptions, the majority of the points have been defined according to these
guidelines.

Suffix Description

Status Points with the Status suffix are defined as read-only. The status point reports the value
being used by the controller.

Local Points with the Local suffix are defined as read-only. The local point reports values
associated with controller sensors, both wired and wireless. The local value may or may not
be actively used by the controller, depending on the presence or absence of a
communicated value (BAS). When both a local and communicated value exist, the
communicated value is used.

Active Points with the Active suffix are defined as read-only. Points designated as active are
normally the result of the arbitration between a communicated value. The active point
reports the value being input to the controller.

Setpoint Points with the Setpoint suffix are defined as either read-only or read/write. For BACnet®,
the binary input, analog input and multi-state input points are all read-only. These setpoints
report the value currently in use by the controller.
The analog value, binary value and multi-state value points are all read/write. These points
are provided for use by the building automation system (BAS). When used, these points are
written internally to arbitration logic. This defines the interaction with hardwired points,
editable software configuration points and the relinquish default value/state. Refer to the
Appendix for additional information.

Input Points with the Input suffix are defined as read-only. These points normally reflect the status
of a sensor input, either hardwired or communicating wirelessly (Air-Fi®). However, the
input point reflects the arbitrated result of the controller sensor input and a communicated
value, if present. When both a controller sensor and communicated value exist, the
controller will use and report the communicated value.

Arbitrator Points with the “Arbitrator” suffix are to be used as read-only. The arbitrator prioritizes inputs
from communicating points, hardwired points and stored defaults points. The priority array
of the arbitration point displays each of the values provided, including the active status,
indicating which of the input sources is being used. Refer to the Appendix for additional
information.

BAS Points with the BAS suffix are defined as read/write. These points are provided for use by
the building automation system (BAS). When used, these points are written to arbitration
logic. This defines the interaction with hardwired points, editable software configuration
points and the relinquished default value/state. Refer to the Appendix for additional
information.

Command Points with the Command suffix are defined as read/write. These points are written to
change the default behavior of the controller. Once written, these point values may be
persisted.

Request Points with the Request suffix are defined as read/write. These points are written to request
a change the operating behavior of the controller.

Object Data Points and Diagnostic Data Points
The following tables are sorted as follows:
• Tables are listed by input/output type and sorted by object identifier. These tables provide the user

with the units type for each object type.
• Tables are sorted by object name and provide a complete list of object names, types, values/

ranges, and descriptions.
Note: Not all points are available to the user. The available data points are defined during self-

configuration and are dependent on the type of equipment.
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Evaporator CoilCondenser Coil

Compressor

APR CONTROL® FOR R-410A IN SINGLE EVAPORATOR MODE

Suction Line

Liquid Line

Mixed Gas Line

M

G

L

Watch your suction risers 
In split systems

Contact Rawal Devices

Heat Pump(HP) installation will be different.
See HP installation diagram

Read all installation instructions before installing

TXV or Metering 
Device

APR Control® in diagram may 
reflect different connections 

from actual

Isolation valves M-G-L to be field 
supplied and installed

*EE optional to provide total isolation

*Drawing for illustrative purposes only
Please call for assistance

DOC#410A-SEM-01

Adjustment
Screw

External Equalizer

Schrader Valve 
at bottom

Liquid Line
APR

RAWAL DEVICES, INC.
TEL. (800) 727-6447

www.Rawal.com
techsupport@rawal.com

RAWAL DEVICES, INC.
TEL. (800) 727-6447

www.Rawal.com
techsupport@rawal.com

FREE 20-MINUTE ONLINE PRE-INSTALLATION TRAINING AVAILABLE

EE

Evaporator CoilCondenser Coil

Compressor

APR CONTROL® FOR R-410A IN SINGLE EVAPORATOR MODE

Suction Line

Liquid Line

Discharge LiLinnee

Mixed Gas Line

M

G

L

Watch your suction risers 
In split systems

Contact Rawal Devices

Heat Pump(HP) installation will be different.
See HP installation diagram

Read all installation instructions before installing

TXV or Metering 
Device

APR Control® in diagram may 
reflect different connections 

from actual

Isolation valves M-G-L to be field 
supplied and installed

*EE optional to provide total isolation

LLiiqquuiidd  iinnjjececttiioonn  bbuullbb  &&  
CRRV bbuullbb  ttoo  ssuuccttiioonn  lliinnee  

aanndd  iinnssuullaattee

*Drawing for illustrative purposes only
Please call for assistance

©©2200120  RRaawwaal l DeDevviciceess,,  IInncc.. DOC#410A-SEM-01

Adjustment
Screw

External Equalizer

Schrader Valve 
at bottom

Liquid Line
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nnee
APR

RAWAL DEVICES, INC.
TEL. (800) 727-6447

www.Rawal.com
techsupport@rawal.com

FREE 20-MINUTE ONLINE PRE-INSTALLATION TRAINING AVAILABLE

EE

The External Equalizer must be 
connected to suction line in-between 
Mixed Gas Line (M) and Compressor
*APR-410-1 does not have an
External Equalizer



APR CONTROL - R-410A - SPEC. & DIMENSION SHEET 

Model # 
Modulation 

Capacity X Y Z EE L M G Application 
APR-410-1 1.5 tons 8.5" 8" 4" N/A 3/8" 5/8" 3/8" G - BOTTOM CONNECTION
APR-410-2 2.5 tons 8.5" 8" 4" 1/4" 3/8" 5/8" 3/8" G - BOTTOM CONNECTION
APR-410-3 3.5 tons 8.5" 8" 4" 1/4" 3/8" 5/8" 3/8" G - BOTTOM CONNECTION
APR-410-6 6.5 tons 9.5" 10" 4.5" 1/4" 3/8" 5/8" 5/8" G - SIDE CONNECTION 

APR-410-10 10 tons 12" 11" 5.5" 1/4" 3/8" 7/8" 7/8" G - SIDE CONNECTION 

Unit Dimensions Connection Dimensions (OD)

The APR Control Compression Ratio Reduction (CRR) Valve  
should be set to begin opening at approximately 118 PSI ~40°F 

• SUPPLY BALL SHUT-OFF VALVES FOR ALL CONNECTIONS

• SUPPLY TEE FOR SUCTION LINE CONNECTION

• SUPPLY TEE FOR DISCHARGE LINE CONNECTION

• SUPPLY TEE FOR LIQUID LINE CONNECTION

APR Control Selection: 
System or Stage size is reduced by the Modulation Capacity listed 
above  
Oil entrainment in suction line must be addressed 
Please refer to Rawal Devices Fast Selection Chart or Consult with 
Rawal Devices Engineers  

WHEN REQUIRED, SUPPLY TEE FOR EE CONNECTIONS EXTERNAL 
EQUILIZERS - EE - HAVE 1/4" SWEAT CONNECTION TEE EE 
CONNECTIONS INTO SUCTION LINE  

BOTH SENSING BULBS ON LIQ INJ VALVE AND CRR VALVE MUST BE ATTACHED AND 
INSULATED TO SUCTION LINE BETWEEN TEE TO APR CONTROL DISCHARGE 
COMING FROM TOP OF THE CHAMBER AND COMPRESSOR  

ONLY WHEN NECESSARY: 

REMOVE CAPS FROM ADJUSTMENT STEMS PRIOR TO ADJUSTING 

TO ADJUST VALVES WHEN FACING ADJUSTING STEM CLOCKWISE DECREASES PRESSURE / 
TEMPERATURE. COUNTER-CLOCKWISE INCREASES PRESSURE / TEMPERATURE. 

RAWAL DEVICES, INC.
Call Tech Support: (800) 727-6447 WWW.RAWAL.COM 

©2020 Rawal Devices, Inc. DOC#410A-SDS

http://www.rawal.com/


Evaporator CoilCondenser Coil

Tandem Compressors

APR CONTROL® FOR R-410A IN TANDEM COMPRESSOR CONFIGURATION

Suction Line

Liquid Line

Mixed Gas Line

M

G

L

Watch your suction risers 
in split systems

Contact Rawal Devices

Heat Pump(HP) Installation will be different.
See HP installation diagram

Read all installation instructions before installing

TXV or Metering 
Device

APR Control® in diagram may 
reflect different connections 

from actual

Isolation valves M-G-L to be field 
supplied and installed

*EE optional to provide total isolation

*Drawing for illustrative purposes only
Please call for assistance

Adjustment
Screw

External 
Equalizer

Schrader Valve 
at Bottom

Liquid Line
APR

RAWAL DEVICES, INC.
TEL. (800) 727-6447

www.Rawal.com
techsupport@rawal.com

RAWAL DEVICES, INC.
TEL. (800) 727-6447

www.Rawal.com
techsupport@rawal.com

FREE 20-MINUTE ONLINE PRE-INSTALLATION TRAINING AVAILABLE

Common Suction
Line

Common Discharge
Line

EE

The External Equalizer must be 
connected to suction line in-between 
Mixed Gas Line (M) and Compressor
*APR-410-1 does not have an
External Equalizer

Evaporator CoilCondenser Coil

Tandem Compressors

APR CONTROL® FOR R-410A IN TANDEM COMPRESSOR CONFIGURATION

Suction Line

Liquid Line

Discharge  LiLinnee

Mixed Gas Line

M

G

L

Watch your suction risers 
in split systems

Contact Rawal Devices

Heat Pump(HP) Installation will be different.
See HP installation diagram

Read all installation instructions before installing

TXV or Metering 
Device

APR Control® in diagram may 
reflect different connections 

from actual

Isolation valves M-G-L to be field 
supplied and installed

*EE optional to provide total isolation

*Drawing for illustrative purposes only
Please call for assistance

©©2200120RRaawwaal l DeDevviciceess,,  IInncc.. DODOCC##441100AA--TTCCDD
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Screw

External 
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Schrader Valve 
at Bottom
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nnee

APR

RAWAL DEVICES, INC.
TEL. (800) 727-6447

www.Rawal.com
techsupport@rawal.com

FREE 20-MINUTE ONLINE PRE-INSTALLATION TRAINING AVAILABLE

Common Suction
Line

Common Discharge
Line

EE

The External Equalizer must be 
connected to suction line in-between 
Mixed Gas Line (M) and Compressor
*APR-410-1 does not have an
External Equalizer

LLiiqquuiidd  iinnjjececttiioonn  bbuullbb  &&  
CRRV bbuullbb  ttoo  ssuuccttiioonn  lliinnee

aanndd  iinnssuullaattee



Indoor Coil

Outdoor Coil

Cooling Mode
APR Control® Active

System
Accumulator

Indoor Coil

Outdoor Coil

Heating Mode
APR Control® Inactive

System
Accumulator

M

L
EE

M

L
G

EE

*Drawing for illustrative purposes only
Please call for assistanceDOC#410A-HP

RAWAL DEVICES, INC.
TEL. (800) 727-6447

www.Rawal.com
techsupport@rawal.com

RAWAL DEVICES, INC.
TEL. (800) 727-6447

www.Rawal.com
techsupport@rawal.com
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Suction Line

Reversing
Valve
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APR CONTROL® FOR R-410A IN A HEAT PUMP SYSTEM
Read all installation instructions before installing

FREE 20-MINUTE ONLINE PRE-INSTALLATION TRAINING AVAILABLE
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*EE optional to provide total
isolation

APR Control® active in 
cooling mode only

APR
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*Drawing for illustrative purposes only
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APR CONTROL® FOR R-410A IN A HEAT PUMP SYSTEM
Read all installation instructions before installing

FREE 20-MINUTE ONLINE PRE-INSTALLATION TRAINING AVAILABLE
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*EE optional to provide total
isolation
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cooling mode only
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ValveAdjustment 
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Rawal Devices, Inc. * 800.727.6447 * 781.933.3304 * Fax: 781.933.3306 * sales@rawal.com * www.rawal.com 

© 2020 Rawal Devices, Inc. All Rights Reserved

APR Control Installation Instructions APR-410A 
If possible pump down system and lock existing refrigerant in the receiver or condenser. If you cannot secure existing system charge, use 

proper refrigerant recovery methods to save and store the refrigerant charge. Before installing the APR Control, make sure your system 

is clean –if not, or in doubt a new filter / strainer must be used to protect the APR Control to isolate and remove the system contaminants. 
Particles of dirt can settle on the valve seat of the Compression Ratio Reduction (CRR) Valve and prevent it from closing, leading to 
possible compressor overheating and system damage.   

After you install the APR Control, use standard evacuation procedures and follow the directions listed below. All connections between 

the system and the APR Control can be made in the condensing section. The APR Control may be mounted outside the condensing unit 

housing if space or access are a problem. The APR Control should be mounted vertical, with discharge from the desuperheating chamber 

UP or an orientation so chamber discharge is above Schrader valve at bottom. Manual Shut off valves to isolate the APR Control 

connections to liquid, discharge and suction lines are to be field supplied and installed. Functionally, isolation valves will assist in 
charging the systems and troubleshooting should difficulty with set-up arise.   

Connections to the refrigerant circuit can be on horizontal or vertical pipes, but discharge from the APR Control desuperheating chamber 

to the suction line must be into the top of the suction line to prevent oil from draining into the APR Control chamber.   

All connections to the APR Control should be made with Stay-Silv® 15 or equivalent Brazing Alloy. Keep in mind when brazing that 

the exterior of the APR Control is stainless while the interior is copper clad.  

Always use plenty of wet rags or heat absorbing paste on the valves and aim your flame away from valve bodies to prevent possible 

damage.   

1) Tee in a line shut off valve (G) at the compressor discharge line, (size to APR hot gas valve inlet) where strainer is supplied, install it 
in the APR hot gas inlet only.

2) Tee in a line shut off valve (M) at the suction line prior to compressor, (size to APR mixed gas discharge outlet at top of 
desuperheating chamber).

3) Tee in a line shut off valve (L) at the liquid line near the condenser coil or receiver outlet, size to APR injection valve inlet.

4) Mount APR Control securely in the condensing unit.

5) Connect discharge line from valve (G) to the inlet on CRR Valve connected to APR Control. CRR valve inlet marked with Red 
Discharge Line sticker.

6) Connect suction from the line valve (M) to the mixed gas outlet on top of APR Control desuperheating chamber.

7) Connect liquid from the line valve (L) to the liquid injection valve (TXV) inlet on APR Control.

8) External equalizers on sides of APR Control Compression Ratio Reduction valve should be connected to the suction line between 
mixed gas discharge connection from the APR Control and compressor inlet.

9) The injection valve bulb and CRR Valve bulb must be mounted, and insulated, to the suction line between compressor and mixed gas 

discharge connection from the APR Control.

10) Leak test system and evacuate. Before charging system close all APR Control line valves, do not leave the APR Control open 
when charging the system. No additional charge is required for the APR Control to operate.

11) For R-410a High Temperature Systems – Compression Ratio Reduction Valve of the APR Control has been set to open

at about 118 psig (40° F). See adjustment sheet if you require further instructions.

12) APR Control Liquid Injection valve is set to open at around 65° F (or 20° superheat) to protect the compressor from 
overheating.

*Please refer to the Spec. & Dimension sheet for connection sizes for specific model APR Control.

*Adjustment settings to all APR-410A valves need to be confirmed in the field.

DOC#410A-INST 
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APR Control Operation and Adjustment (R-410A) 
The APR Control® valve is a capacity modulation and dehumidification device that modulates the air conditioning system's refrigeration 
(circuit capacity to match the varying load conditions of the space. Often utilized to minimize the challenges of oversized air conditioning 
systems, the APR Control is a device that operates in response to suction pressure of an active air conditioning system. As the heat load 
(including occupancy, ventilation and solar loads, for example of the conditioned space drops, your suction pressure drops to the point 
the APR Control begins to open. A portion of discharge gets sent through the desuperheating chamber, then back to the suction line. A 
liquid injection valve mixes liquid with the discharge gas in the desuperheating chamber when the mixed gas temperature reaches 
approximately 20°superheat returning to the compressor.  

The APR Control externally unloads the compressor, keeping the evaporator coil at a constant temperature below dew point, thereby 
dehumidifying during the extended run time achieved. Extended run time is achieved by keeping the thermostat from being satisfied too 
quickly (a standard cause of short cycling.  

The APR Control comes factory set at approximately 120psig1 and typically does not require adjustment. During part-load conditions, as 
the heat content of the return air (including the sensible temperature drops, the saturated suction temperature will drop, resulting in a drop 
in suction pressure. As the suction pressure falls to 120psig the APR Control will begin to open and attempt to stabilize the system suction 
pressure at approximately 120psig.   

However, if the runtime is inadequate or low load operation fails to cause suction pressure to fall low enough (the point at which the APR 
Control starts to open), you may need to adjust the APR Control® Compression Ratio Reduction valve. The adjustment port can be 
found on the side or the bottom of the CRR valve. Remove the cap to access the set screw. A standard hex wrench can be used to turn 
the screw and adjust the pressure setting. The pressure setting will adjust in the range of 5 lbs per 360° turn2. Turning the wrench 
counter-clockwise (out will increase the pressure setting and turning the wrench clockwise (in will lower the pressure setting. The 
maximum pressure setting that most APR Controls can be adjusted to is approximately 130psig and the minimum is 95psig. As you 
adjust the APR Control, it will to reduce system capacity in order to match capacity to changing load conditions beginning at the new 
setting.  

1: The factory setting for the APR-410-5 is 105psig, with an adjustment range of 95 - 115psig.  
2: The pressure setting of the APR-410-5 will adjust 2.5 lbs per 360° turn. Also note that turning the adjustment screw counter-clockwise (out will 
decrease the pressure setting while turning it clockwise (in will increase the pressure setting.  

DOC#410A-ADJ 
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Table 2. General data — 40 & 50 tons (60 Hz)

40 Tons 50 Tons

Cooling Performance(a) (b)

Net Capacity/EER/IEER (Multi-speed)/IEER (VAV) - Std Efficiency

CLG:451000/11.2/15.1/15.2
EH:450000/11.1/15.0/15.2

GH(Low):449000/11.0/14.9/15.2
GH(High):447000/10.8/14.7/15.0

CLG:534000/10.5/14.7/14.9
EH:533000/10.3/14.6/14.8

GH(Low):531000/10.2/14.4/14.7
GH(High):528000/10.0/14.1/14.4

Net Capacity/EER/IEER (Multi-speed)/IEER (VAV) - High Efficiency

CLG:459000/11.3/15.5/15.8
EH:458000/11.2/15.4/15.7

GH(Low):457000/11.1/15.2/15.6
GH(High):455000/10.9/15.0/15.4

CLG:538000/10.4/15.2/15.6
EH:536000/10.2/15.0/15.5

GH(Low):535000/10.1/14.8/15.2
GH(High):532000/9.9/14.5/15.0

Natural Gas Heat(c) (d)
Two Stage Modulating Two Stage Modulating

Low High Low High Low High Low High

Heating Input (BTUH) 400000 800000 400000 800000 400000 800000 400000 800000
Heating Output (BTUH) 324000 648000 324000 648000 324000 648000 324000 648000
Steady State Efficiency (%)(e) 81 81 81 81 81 81 81 81
No. Burners 1 2 1 2 1 2 1 2
No. Stages/Turn down rate 2 2 10:1 10:1 2 2 10:1 10:1

Electric Heat
kW Range(f) 41-108 41-108
Capacity Steps 2 2

Compressor - Std Efficiency
Qty/Type/Refrigerant/Circuits 3/Scroll/R-410A/1 3/Scroll/R-410A/1
Size (Nominal) 8/13/13 10/15/15
Unit Capacity Steps (%) 100/77/61/39/23 100/75/62/38/25
Compressor - High Efficiency

Qty/Type/Refrigerant/Circuits 3/Scroll/R-410A/1 3/Scroll/R-410A/1
Size (Nominal) 8/13/13 10/15/15
Unit Capacity Steps (%) 100/77/61/39/23 100/75/62/38/25

Outdoor Coil - Std Efficiency
Type Microchannel Microchannel
Face Area (sq. ft.) 65.4 65.4
Rows 2 2

Outdoor Coil - High Efficiency
Type Microchannel Microchannel
Face Area (sq. ft.) 65.4 65.4
Rows 2 2

Indoor Coil - Std Efficiency
Tube Size (in.) OD 3/8 3/8
Face Area (sq. ft.) 36.7 36.7
Rows/Fins Per Foot 5/180 5/180
Refrigerant Control TXV TXV
No. of Circuits 1 1
Drain Connection No./Size (in) 1/1.25 1/1.25
Type PVC PVC

Indoor Coil - High Efficiency
Tube Size (in.) OD 3/8 3/8
Face Area (sq. ft.) 36.7 36.7
Rows/Fins Per Foot 6/180 6/180
Refrigerant Control TXV TXV
No. of Circuits 1 1
Drain Connection No./Size (in) 1/1.25 1/1.25
Type PVC PVC

Outdoor Fan Type Propeller Propeller

No. Used/Diameter 4/28.00 4/28.00
Drive Type/No. Speeds Direct/1 Direct/1
CFM 28,900 28,900

No. Motors/HP/RPM 4/1.0/1140 4/1.0/1140

Indoor Fan Type FC FC

No. Used 1 1

General Data
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