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FEATURE HIGHLIGHTS

+ Provides high performance and energy efficiency in one unit

+ Low height unit provides more architectural flexibility and can reduce installation costs associated with hiding it from
sight
+ Wide variety of factory-installed and tested options means faster installations and more reliable start-ups

+ Hinged access panels with easy access to components and straight outdoor coils speed maintenance, while common
replacement parts reduce required inventory

+ Save energy with an ASHRAE 90.1 compliant standard-efficiency model or maximize savings with a high-efficiency
model
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. Scroll Compressors

. Evaporator Coil

. Outdoor Coil Fan Motors

. Air Filter

. Supply Air Blower

. Base Rails

. Access Panels

. Electric Heat (option)

9. Prodigy 2.0 Unit Controller
10. High Performance Economizer (option)

11. Power Exhaust (option)

12. Energy Recovery Wheel (ERW) (option)

13. Humiditrol® Dehumidification System (option)
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APPROVALS AND WARRANTY

APPROVALS
- ETL listed

- Components bonded for grounding to meet safety standards for servicing required by UL, CSA, and National and Canadian
Electrical Codes

» Tested at conditions included in AHRI Standard 340/360

+ ASHRAE 90.7 compliant

- Meets DOE 2018 energy efficiency standards

+ MSAV® models meet California Code of Regulations, Title 24 requirements for staged airflow
+ 1SO 9001 Registered Manufacturing Quality System

WARRANTY

- Compressor - Limited five years

» Prodigy® 2.0 Unit Controller - Limited three years

- Variable-Frequency Drive (VFD) (optional) - Limited five years
« High Performance Economizers (optional) - Limited five years
« All other covered components - Limited one year
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0 Scroll Compressors

FEATURES AND BENEFITS

COOLING SYSTEM

+ Designed to maximize sensible and latent cooling
performance at design conditions

+ Two efficiency levels provide flexibility

+ System can operate from 0°F to 125°F without any
additional controls

« Four, independent compressor circuits

+ Scroll compressors on all models for high
performance, reliability and quiet operation

+ Resiliently mounted on rubber grommets
for quiet operation

Compressor Crankcase Heaters
+ Protects against refrigerant migration that
can occur during off-cycles

Thermal Expansion Valves
+ Ensures optimal performance throughout the application
range

+ Removable element head
Filter/Driers

« High capacity filter/driers protect the system from dirt
and moisture

High Pressure Switches
+ Protects the compressor from overload conditions such
as dirty condenser coils, blocked refrigerant flow or loss
of outdoor fan operation

« Automatic reset
Low Pressure Switches

+ Protects the compressor from low pressure conditions
such as low refrigerant charge or low air flow

+ Automatic reset
Indoor Coil Freeze Protection
+ Protects the evaporator coil from damaging ice build-up

due to conditions such as low air flow or low refrigerant
charge

Coil Construction

+ Copper tube construction

+ Enhanced rippled-edge aluminum fins

« Flared shoulder tubing connections

« Silver soldered construction for improved heat transfer
« Factory leak tested

9 Evaporator Coil

« Cross row circuiting with rifled copper tubing optimizes
both sensible and latent cooling capacity

+ Low fin per inch count minimizes air pressure drop

+ All models have row-split evaporator coils designed to
keep condensate water off of an inactive part of the coil
so the condensate will not re-enter the air stream

Condenser Coil
« Slab design

+ Protected from hail or contact damage
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Condensate Drain Pan
- Reversible polypropylene pan with positive slope

+ Drain connection extends outside unit

0 Outdoor Coil Fan Motors

+ Thermal overload protected

+ Permanently lubricated ball bearings
- Shaft up

+ Wire basket mount

Outdoor Coil Fan
- PVC coated fan guard furnished

Required Selections

Cooling Efficiency
- Specify either standard or high efficiency

Options/Accessories

Factory Installed

Discharge Air Temperature Sensor
- Sensor sends information to the unit controller to
cycle up to 4 stages of heating or cooling to maintain
discharge air setpoints for heating or cooling

+ Optional for MSAV units (single zone or bypass zoning
control)

- Automatically furnished with all Variable Air Volume (VAV) units

+ Sensor is shipped with unit for remote field installation in
supply duct

Drain Pan Overflow Switch
+ Monitors condensate level in drain pan, shuts down unit
if drain becomes clogged

Fresh Air Tempering

+ Provides heating and cooling as needed to maintain
the supply air temperature within a comfort range,
regardless of the thermostat demand

+ Sensor ships with unit but must be field installed in the
supply air duct

+ Requires change to Unit Controller parameter in the field
to activate this mode of operation

Hot Gas Bypass

- Bypasses hot gas from the first stage compressor to the
suction line during low airflow operation to help prevent
coil frosting and compressor damage

- Allows operation down to 12.5% of nominal capacity

NOTE - Not available with Humiditrol® option.
Service Valves

- Fully serviceable brass valves installed in discharge &
liquid lines

Spring Isolation
- Spring isolation (2 inch diameter springs) under
compressor deck

+ Rubber grommets under each compressor
+ Blocked for shipment to prevent movement

Stainless Steel Drain Pan
+ Non-corrosive drain pan



FEATURES AND BENEFITS

AIR FILTERS

- Disposable 2-inch pleated MERV 4 filters (Minimum
Efficiency Reporting Value based on ASHRAE 52.2)

Options/Accessories

MERYV 8 Filters
+ Disposable, 2-inch or 4-inch pleated MERV 8

MERV 13 High Efficiency Filters
+ Disposable, 2-inch or 4-inch pleated MERV 13

Cleanable Filters
+ 2-inch metal mesh

BLOWER

A wide selection of supply air blower options are available
to meet a variety of air flow requirements.

Standard or variable frequency drives (VFD) are available.

Motor
+ Qverload protected

- Ball bearings

* Belt drive motors are offered in several different sizes to
maximize air performance

Motor Efficiency

- All blower motors 5 hp and above meet minimum energy
efficiency standards in accordance with the Energy
Independence and Security Act (EISA) of 2007

6 Supply Air Blower
+ Internally braced

+ Forward curved blades

- Blower wheel is statically and dynamically balanced
« Ball bearings

- Adjustable pulley (allows speed change)

« Grease fittings

Supply Static Transducer (VAV Models Only)
+ Transducer sends information to the unit controller to
control VFD blower speed

« Transducer is shipped with the unit for remote field
installation in the supply duct

NOTE - Units equipped a Variable Frequency Drive (VFD)
are designed to operate on balanced, three-phase
power. Operating units on unbalanced three-phase
power will reduce the reliability of all electrical
components in the unit. Unbalanced power is
a result of the power delivery system supplied
by the local utility company. Factory-installed
inverters are sized to drive blower motors with an
equivalent current rating using balanced three-
phase power. If unbalanced three-phase power
is supplied the installer must replace the existing
factory-installed inverter with an inverter that has
a higher current rating to allow for the imbalance.
Refer to the installation instructions for additional
information and replacement information.

Required Selections

Blower
- Specify Variable Air Volume (VAV) or
MSAV® (Multi-Stage Air Volume)

- See Blower Data Table for specifications
« Order one drive kit, see Drive Kit Specifications Table

Options/Accessories

Factory Installed

Spring Isolation

- Spring isolation (2-inch diameter springs) under blower
frame

« Blocked for shipment to prevent movement

Supply VFD Blower Bypass

+ Allows Variable Air Volume (VAV) and MSAV® (Multi-
Stage Air Volume) units to operate as a constant air

volume (CAV) unit in case of variable frequency drive
(VFD) failure

Field Installed

Supply Static Limit Switch
+ Manual reset switch for supply static high pressure limit

+ Prevents exceeding pressure limit in supply air duct

Supply Static Pressure Limit Switch Mounting Kit
+ Includes tubing and adaptors
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FEATURES AND BENEFITS

CABINET

Construction

+ Heavy-gauge steel panels and full perimeter steel base
rail provides structural integrity for transportation,
handling, and installation

Base rails have rigging holes
+ Raised edges around duct and power entry openings in
the bottom of the unit for water protection

Power Entry
« Electrical lines can be routed through the unit base or
through horizontal access knock-outs

Exterior Panels
+ Constructed of heavy-gauge, galvanized steel
+ Two-layer enamel paint finish

Insulation

« Fully insulated with non-hygroscopic fiberglass
insulation (conditioned areas)

+ Unit base is fully insulated

+ Base insulation serves as an air seal to the roof curb,
eliminating the need to add a seal during installation

0 Access Panels

« Stainless-steel hinges

+ Panel seals and quarter-turn latching handles provide a
tight air and water seal

Required Selections

Airflow Configuration
+ Specify downflow or horizontal
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Options/Accessories

Factory Installed
Corrosion Protection
-+ Completely flexible immersed coating

+ Electrodeposited dry film process
+ AST ElectroFin E-Coat
+ ASTM B117 / DIN 53167 Salt Spray - 15,000+ hours

+ ASTM G85 Annex A3 SWAAT Modified Salt Spray - 3000
hours

- VA Master Construction Specification Division 23 for
High Humidity Installations

- CID AA-52474A (GSA)
+ Indoor Corrosion Protection:
+ Coated coil
- Coated reheat coil (Humiditrol®)
+ Qutdoor Corrosion Protection:
+ Coated coll
Double-Wall Construction
+ Factory installed inner metal liner on all panels adjacent
to conditioned air
Field Installed

Roof Curbs
+ Downflow

+ Nailer strip furnished

+ Mates to unit

+ Shipped knocked down

- US National Roofing Contractors Approved
+ Available in 14 inch and 24 inch heights

NOTE - Also available - Roof curbs for vibration isolation,
seismic conditions, seismic with wind restraints.
Contact your Sales Representative for additional
information.



FEATURES AND BENEFITS

ELECTRICAL

SmartWire™ System

- Keyed and color-coded wiring connectors prevent
miswiring

+ Wire coloring scheme is standardized across all models

- Each connection is intuitively labeled to make
troubleshooting and servicing quick and easy

Electrical Plugs

- Positive connection electrical plugs are used to connect
common accessories or maintenance parts for easy
removal or installation

Required Selections

Voltage Choice

- Specify voltage when order base unit
-+ 208/230V
- 460V
+ 575V

Options/Accessories

Factory Installed
6 Electric Heat

+ Helix wound nichrome elements
- Time delay for element staging

+ Individual element limit controls
- Wiring harness

NOTE - Electric Heat may be two-stage or four-stage
controlled depending on unit controller settings.

Unit controller operating in thermostat control
mode can achieve up to two-stage control.

The Unit Controller operating in zone sensor or
thermostat mode with discharge air temperature
control can achieve up to four-stage control.

NOTE - Electric Heat is not available with horizontal
configured units.

NOTE - Electric heat with dual power supply requires field
provided disconnects or HACR circuit breakers for
both power supplies.

Circuit Breakers up to 250 Amp
« HACR circuit breaker

+ Accessible from outside of unit
+ Spring-loaded weatherproof cover furnished

+ Main power to the unit is field connected to the circuit
breaker which allows all power to be shutoff for service

+ Circuit breaker is sized to the unit maximum overcurrent
protection (MOCP) size

NOTE - Factory installed circuit breakers are not available
for units with electric heat and dual point power
supply. Circuit breakers must be field installed for
these units.

Disconnect Switch up to 250 Amp
+ Accessible from outside of unit
+ Spring loaded weatherproof cover furnished

+ Main power to the unit is field connected to the
disconnect which allows all power to be shut off for
service

NOTE - Factory installed disconnect switches are not
available for units with electric heat and dual point
power supply. Disconnect switches must be field
installed for these units.

Factory or Field Installed
GFI Service Outlets (2)
+ 115V ground fault circuit interrupter (GFCI) type options:

« Factory installed and wired, unit powered
+ Factory installed, non-powered, field wired
+ Field installed, non-powered, field wired

Single-Point Power Supply

+ Single power connection for unit

Field Installed

GFI Weatherproof Cover
+ Single-gang cover

+ Heavy-duty UV-resistant polycarbonate case
construction

+ Hinged base cover with gasket
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CONTROL SYSTEM
PRODIGY® CONTROL SYSTEM

—_—

0 The Prodigy 2.0 unit controller is a microprocessor-
based controller that provides flexible control of all unit
functions.

Features:
+ LCD Display
- Easy to read menu (4 lines x 20 character display)

+ Buttons for menu navigation during setup and
diagnostic

+ Menu navigation LEDs for Data, Setup, Service, Settings

+ Main Menu and Help Buttons for quick navigation to
home screen and built-in help functions

« Scroll, Value Adjustment Select and Save Buttons

+ Setup menu insures proper installation and simplified
setup of the rooftop unit

« Profile setup copies key settings between units with the
same configuration to reduce setup time

+ USB port allows a technician to download and transfer
unit information to help verify service was performed

+ USB software updates on the Prodigy Control System
enhance functionality without the need to change
components

+ Unit Controller Software

+ Unit self-test verifies individual critical component and
system performance

« Economizer test function assures economizer is
operating correctly

+ Time Clock with Run-Time Information
Built-In Functions Include:

+ Adjustable Blower On/Off Delay

« Built-in Control Parameter Defaults

+ Compressor Time-Off Delay

+ DDC Compatible

+ Dirty Filter Switch Input

+ Discharge Air Temperature Control

« Display/Sensor Readout

+ Economizer Control Options (See Economizer / Exhaust
Air / Outdoor Air sections)

+ Fresh Air Tempering

+ Over 100 diagnostic and status messages in English

+ Exhaust Fan Control Modes for fresh air damper position
« Permanent Diagnostic Code Storage

- Field Adjustable Control Parameters (Over 200 settings)
+ Indoor Air Quality Input (Demand Control Ventilation)

+ Low Ambient Controls for cooling operation down to 0°F
+ Gas Valve Time Delay Between First and Second Stage
Energence® Packaged Electric / Electric 35 to 50 Ton / Page 8

« Minimum Compressor Run Time

+ Network Capable (Can be daisy chained to other units or
controls)

- Night Setback Mode
+ Return Air Temperature Limit Control

- Safety Switch Input allows Controller to respond to a
external safety switch trip

+ Service Relay Output

- Smoke Alarm Mode has four choices (unit off, positive
pressure, negative pressure, purge)

- Up to 2 heat/2 cool (standard Prodigy unit controller
thermostat input)

+ Up to 3 cool with additional relay
+ Up to 4 cool with room sensor or network operation
+ “Strike Three" Protection

- Gas Reheat Control allows simultaneous heating and
cooling operation for humidity control of process air
applications such as supermarkets

+ On Demand Dehumidification monitors and controls
condenser hot gas reheat operation with Humiditrol®
dehumidification option

+ Thermostat Bounce Delay
+ Warm Up Mode Delay
+ LED Indicators

+ PC Interface connects the Prodigy 2.0 unit controller to a
PC with the Lennox Unit Controller Software

- Room Sensor Operation controls temperature
NOTE - Prodigy Control System features vary with the type
of rooftop unit in which the control is installed.

NOTE - See separate Prodigy Control System Product
Specifications Bulletin for additional information.



CONTROL SYSTEM
PRODIGY® CONTROL SYSTEM (continued)

Controls Options

Factory or Field Installed

Fresh Air Tempering
- Used in applications with high outside air requirements

- Controller energizes the first stage heat as needed to
maintain a minimum supply air temperature for comfort,
regardless of the thermostat demand

+ When ordered as a factory option, sensor ships with the
unit for field installation

Smoke Detector
+ Photoelectric type

- Installed in supply air section, return air section or both
sections

- Available with power board and single sensor (supply
or return) or power board and two sensors (supply and
return)

+ Power board located in unit control compartment

Interoperability via BACnet® or LonTalk® Protocols
+ Communication compatible with third-party automation
systems that support the BACnet Application Specific
Controller device profile, LonMark® Space Comfort
Controller functional profile, or LonMark Discharge Air
Controller functional profile

L Connection® Network Control System
+ Complete building automation control system for single
or multi-zone applications

- Options include local interface, software for local or
remote communication, and hardware for networking
other control functions

+ See L Connection Network Control System Product
Specifications Bulletin for details

Commercial Control Systems

Thermostats
- Control system and thermostat options, see page 14

- Aftermarket unit controller options

Field Installed

General Purpose Control Kit
+ Plug-in control provides additional analog and digital
inputs/outputs for field installed options

Humidity Sensor Kit

+ Humidity sensor required with factory installed
Humiditrol® dehumidification option or Supermarket
reheat field selectable option
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OPTIONS / ACCESSORIES

ECONOMIZER

+ Economizer operation is set and controlled by the
Prodigy® 2.0 unit controller

+ Simple plug-in connections from economizer to unit
controller for easy installation

« All Energence rooftop units are equipped with factory
installed CEC Title 24 approved sensors for outside,
return and discharge air temperature monitoring

NOTE - Optional sensors may be used instead of unit
sensors to determine whether outdoor air is
suitable for free cooling. See Options/Accessories
table

Factory Installed

@ High Performance Economizer

+ Approved for California Title 24 building standards

+ Low leakage dampers are Air Movement and Control
Association International (AMCA) Class TA Certified -
Maximum 3 CFM per sq. ft. leakage at 1 in. w.g.

« ASHRAE 90.7 compliant

+ |[ECC compliant

+ Gear-driven action

+ High torque, 24-volt, fully-modulating spring return
damper motor

+ Return air and outdoor air dampers

+ Plug-in connections to unit

« Stainless steel bearings

+ Enhanced neoprene blade edge seals

« Flexible stainless steel jamb seals

NOTE - High Performance Economizers are not approved
for use with enthalpy controls in Title 24
applications.

NOTE - The Free Cooling setpoint for Title 24 applications
must be set based on the Climate Zone where
the system is installed. See Section 140.4
“Prescriptive Requirements for Space Conditioning
Systems” of the California Energy Commission's
2013 Building Energy Efficiency Standards.

NOTE: The Free Cooling default setting for outdoor air
temperature sensor is 55°F.

NOTE - Refer to Installation Instructions for complete
setup information.

Factory Installed
Energence® Packaged Electric / Electric 35 to 50 Ton / Page 10

Differential Sensible Control
- Factory setting uses outdoor air and return air sensors
that are furnished with the unit

+ The Prodigy® 2.0 unit controller compares outdoor air
and return air and using setpoints

 Enables the economizer when the outdoor air
temperature is below the configured setpoint and cooler
than return air

NOTE - Differential Sensible Control can be configured
in the field to provide Offset Differential Sensible
Control or Single Sensible Control.
In Offset Differential Sensible Control mode,
the economizer is enabled if the temperature
differential (offset) between outdoor air and return
air reaches the configured setpoint.

In Single Sensible Control mode, the economizer

is enabled when outdoor air temperature falls
below the configured setpoint.

Global Control
+ The unit controller communicates with a DDC system
with one global sensor (enthalpy or sensible)

- Determines whether outside air is suitable for free
cooling on all units connected to the control system

NOTE - Sensor must be field provided.

Single Enthalpy Temperature Control (Not for Title 24)
+ Outdoor air enthalpy sensor enables Economizer if the
outdoor enthalpy is less than the setpoint of the control

Differential Enthalpy Control (Not for Title 24)

- Two solid-state enthalpy sensors allow the economizer
control board to select between outdoor air or return air,
whichever has lower enthalpy

Indoor Air Quality Input
+ The unit controller is Demand Control Ventilation ready
from the factory (optional field installed CO2 sensor
required)

- Two modes of operation are available: setpoint and
proportional

+ Setpoint - Opens the economizer dampers to full
position when CO- setpoint level is reached

« Proportional - Opens the dampers at the first set point
and gradually increases it as the COz2 level increases
until the second setpoint is reached



OPTIONS / ACCESSORIES
EXHAUST

Factory Installed
Barometric Relief Dampers with Hood
« Allows relief of excess air

+ Aluminum blade dampers prevent blow back and
outdoor air infiltration during off cycle

* Bird screen furnished
+ Exhaust hood furnished for field installation

@ Power Exhaust (Standard Static)

+ Choice of 50% (one motor) or 100% (two motors)
+ Direct drive
+ Fanis 26 in. diameter
+ Four blade propeller type
- Fan motor is inherently
Power Exhaust (High Static)
+ Choice of 50% (one motor) or 100% (two motors)
+ Centrifugal-type power exhaust
-+ Motors are available in 3, 5,0r 7.5 hp
+ Overload protected
- Ball bearings
+ Forward curved blades
- Blower wheel statically and dynamically balanced

- Belt drive motors with adjustable pulley for speed
change

+ Also available with VFD or VFD and Bypass

NOTE - When ordering units configured for horizontal air
discharge with high static power exhaust, Lennox
recommends modification to the return air duct

section to allow access to the power exhaust
components for servicing.

Power Exhaust Control Modes

- Fans are controlled by fresh air damper position,
differential pressure transducer or optional field installed
pressure switch(es)

Damper Position Control
+ Unit controller controls exhaust fan based on
economizer damper position

- In two fan operation, the fans are staged
Differential Pressure Transducer
- Differential pressure transducer compares atmospheric

pressure to conditioned space static pressure for
controlling exhaust fan

« Transducer is factory installed
« Furnished standard with VFD power exhaust

Options/Accessories

Factory Installed

Outdoor Air CFM Control

+ Maintains constant outdoor air volume levels units with
variable frequency drives on the supply fan and varying
unit airflows

+ Using information from a velocity sensor located in the
units’ outdoor air section, the Prodigy® 2.0 unit controller
changes the economizer position to help minimize
the effect of supply fan speed changes on outdoor air
volume levels

- Setpoint for outdoor air volume is established by field
testing

NOTE - Not available with Demand Control Ventilation
(CO2 Sensor).

Spring Isolation

(High Static Power Exhaust Only)

- Spring isolation (2-inch diameter springs) under blower
frame

- Blocked for shipment to prevent movement

Field Installed

Pressure Switch

+ One or two pressure switches can be used to measure
the static pressure in the building and operate the power
exhaust if the limit is reached

NOTE - Order two per unit.
OUTDOOR AIR

Factory Installed
Outdoor Air Dampers (Manual or Motorized)
« Linked mechanical dampers (0 to 100%) without return

+ Qutdoor air adjustable

+ Motorized model features spring return damper motor
with plug-in connection

+ Minimum entering mixed air temperature in heating
mode is 45°F with aluminized steel heat exchanger

+ Maximum entering mixed air temperature in cooling
mode is 100°F
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OPTIONS / ACCESSORIES

INDOOR AIR QUALITY

/’;

Factory Installed

@ Energy Recovery Wheel
NOTE - Not available with units configured for horizontal
air flow.

- Helps reduce energy use and improve comfort and 1AQ
levels by conditioning outdoor air before it enters the
building

+ ERW enthalpy wheel contains several pie shaped
sections with several layers of a desiccant coated
polymeric energy transfer surface

+ As the wheel rotates through the outdoor and exhaust
air streams, it absorbs sensible and latent energy

+ In heating mode, the wheel rotates to provides a
constant transfer of heat from the exhaust air stream to
the outdoor air intake air stream

« During cooling season, the process is reversed

- Sensible and latent energy are the two components of
total energy

+ Sensible energy changes only the dry bulb temperature
of a substance

- Latent energy is not temperature, but the hidden (or
'latent’) energy required to remove moisture from the air

+ The ERW transfers moisture in the vapor phase so there
are no condensate drains needed or wet surfaces to
promote fungal growth

+ As the ERW wheel rotates, air flow direction is reversed every
1/2 rotation keeping dirt and dust particles from accumulating
on the wheel, which could cause poor performance

+ Bypass dampers are included for economizer operation

* Frost control consists of a thermostat located in the
exhaust air downstream of the ERW

+ When low exhaust temperature indicates frost on the
wheel, economizer outdoor air dampers close

- The wheel continues to rotate and the power exhaust
fans continue to operate, pulling warm building air
across the rotating wheel to defrost it

- When the defrost cycle is completed the economizer
dampers return to the minimum outdoor air position

- Rated in accordance with AHRI Air-to-Air Energy
Recovery Ventilation Equipment Certification Program,
which is based on AHRI Standard 1060-2005

NOTE - To obtain a copy of the Standard or to view latest
certified data, please visit the AHRI website at

www.ahrinet.org. .
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HUMIDITROL® DEHUMIDIFICATION SYSTEM OPTION

OVERVIEW

NOTE - Only available for MSAV® (Multi-Stage Air Volume)
- Factory installed option designed to control humidity

Provides dehumidification on demand using ASHRAE
90.1 recommended method for reheat with comfort
conditioning humidity control

+ A thermostat with a dehumidification output, a
dehumidistat, or a DDC controller with an isolated output
is required to control humidity and must be located in
the occupied space

+ Reheat controls are located in the compressor control
section of the unit for easy access

Benefits
+ Improves indoor air quality
+ Helps prevents damage due to high humidity levels

- Improves comfort levels by reducing space humidity
levels

OPERATION

No Dehumidification Demand

+ The unit will operate conventionally whenever there is a
demand for cooling or heating and no dehumidification
demand

« Free cooling is only permitted when there is no demand
for dehumidification

Dehumidification and Cooling Demand (Room Sensor

Application)

- If both a dehumidification demand
and a first stage cooling demand
occur, the system will operate
compressor 1 and 2 in reheat and
compressor 3 will operate in cooling

COlILs

(ROW SPLIT)
v 7
- If a demand for second stage 4

cooling is initiated, compressor 1
and 2 will operate in reheat and (
compressor 3 and 4 will operate in i
cooling i

-+ A demand for third stage cooling will
terminate reheat and compressor 4
operation and operate compressor
1,2 and 3 in cooling until third stage
cooling demand is satisfied

-+ A demand for fourth stage cooling
will operate compressor 1, 2, 3 and
4in cooling

EVAPORATOR

Dehumidification Demand Only

+ Dehumidification is initiated by an output from
a thermostat with a dehumidification output, a
dehumidistat, or a DDC controller with an isolated output
to control humidity

+ Reheat operation will initiate on a dehumidification
demand and does not require a cooling demand

« The unit will operate in the dehumidification mode until
the relative humidity of the conditioned space is below
the setpoint

- Reheat operation will initiate on a dehumidification
demand and does not require a cooling demand

« The reheat coil is sized to offset most of the first stage
sensible cooling effect during reheat only operation.
This reduction in sensible cooling capacity extends
compressor run time to control humidity when cooling
loads are light

+ Solenoid valves divert hot gas from compressor 1 and 2
to the reheat coll

+ The cooled and dehumidified air from the evaporator is
then reheated as it passes through the reheat cail

+ The de-superheated and partially condensed refrigerant
continues to the outdoor condenser coil where
condensing is completed

+ The unit will continue to operate in this mode until the
dehumidification demand is satisfied

+ A heating demand will terminate reheat operation
Options/Accessories

Field Installed

Humidity Sensor Kit

+ Remote mounted dehumidistat for factory installed
Humiditrol® option

+ Adjustable 20-80%

NOTE - A thermostat with a dehumidification output or

a DDC controller with an isolated output can be
used instead.

REFRIGERANT SCHEMATIC

NOTE:
Circuit 1 and Circuit 2 are similar.
Circuit 3 and Circuit 4 are similar.

1 REFRIGERANT
CIRCUIT1

2 REFRIGERANT
IRCUIT 2

3 REFRIGERANT
IRCUIT 3

y
VALVE

Z CHECK

CONDENSER VALVE

® [HERUAL
EXPANSION
VALVE

‘ OUTDOOR
AR
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OPTIONAL CONVENTIONAL TEMPERATURE CONTROL SYSTEMS

CS8500 Commercial 7-Day
Programmable Thermostat

7:28 pm | fri

P

70

LENNOX)

+ Fully Communicating Sensor

« Full Color Touchscreen Interface

- Variable Speed System Control (On Compatible Units)
+ Up To 4 Heat / 4 Cool

+ Built-In Sensors For Temperature, Humidity And Optional
CO2

+ Remote Sensor Options For Occupancy, Temperature
+ BACnet Capable Options

+ 5-2 or 7-Day Scheduling

+ Smooth Setback Recovery

+ Heat/Cool Auto-Changeover

« Four-Wire Installation

+ FDD, ASHRAE, IECC Compliant

CS7500 Commercial 7-Day
Programmable Thermostat

LENNEED)

"

+ Premium Universal Thermostat

« Full Color Touchscreen Interface

+ Up To 4 Heat / 4 Cool

+ Built-In Sensors For Temperature and Humidity

« Remote Sensors Options For Temperature, Discharge
Air, Outdoor Air

+ 5-2 or 7-Day Scheduling

« Smooth Setback Recovery

+ Heat/Cool Auto-Changeover

+ FDD, ASHRAE, IECC Compliant

Energence® Packaged Electric / Electric 35 to 50 Ton / Page 14

CS3000 Commercial 5-2 Day
Programmable Thermostat

- Conventional Multi-Stage Thermostat
+ Intuitive Display

+ Push-Button Operation

+ Up To 2 Heat / 2 Cool

+ Built-In Temperature Sensor

+ Remote Temperature Sensing

+ Up to 5-2 Day Scheduling

+ Smooth Setback Recovery

- Heat/Cool Auto-changeover

Wired Temperature/Humidity Room Sensor (LCS-5030)

- Simple Push-Button Override

- Variable Speed System Control (On Compatible Units)
+ Up To 4 Heat / 4 Cool

- AA Battery / 24VAC Powered

- SBUS Wired Operation

+ Automatic Sensor Averaging

- Locking Hex Screw

Wired Temperature/Humidity Room Sensor

» Terminal blocks for wiring connections
+ Five-wire sensor connection

- Off-white plastic enclosure

- Non-adjustable

+ Relative humidity range: 0 -100%

* +/- 3% Accuracy



OPTIONAL CONVENTIONAL TEMPERATURE CONTROL SYSTEMS
Description Catalog No.
CS8500 Commercial 7 Day Programmable Thermostat

CS8500 7-Day Thermostat No CO: Sensing 17G75
With CO2 Sensing 17G76
Sensors/Accessories ' Remote non-adjustable wall-mount 10k 47W37
' Remote non-adjustable wall-mount 11k 941 61
Sysbus Network Cable (Yellow) for ComfortSense 8500 and LCS-5030 Wired Room Sensor
Twisted pair 100% shielded communication cable, Red and Black 500 ft. box 27M19
22 AWG, yellow jacket, rated at 75°C, 300V, Plenum rated 1000 f. box 94L63
Insulation - Low smoke PVC, NEC, CMP
2500 ft. roll 68M25
CS7500 Commercial 7-Day Programmable Thermostat
CS7500 7-Day Thermostat 17G74
Sensors/Accessories 2 Remote non-adjustable wall-mount 20k 47W36
2 Remote non-adjustable wall-mount 10k 47TW37
Remote non-adjustable discharge air (duct mount) 19L22
Outdoor temperature sensor X2658
CS3000 Commercial 5-2 Day Programmable Thermostat
CS3000 5-2 Day Thermostat 11Y05
Sensors/Accessories Remote non-adjustable wall mount 10k averaging 47W37
Thermostat wall mounting plate X2659
Universal Thermostat Guard with Lock (clear)
Inside Dimensions (H x W) 5 7/8 x 8 3/8 in. 39P21
Temperature/Humidity Room Sensors
LCS-5030 Wired Temperature/Humidity Room Sensor 21L07
A335MT13AE1 Wired Temperature/Humidity Room Sensor 21W06

" Up to nine of the same type remote temperature sensors can be connected in parallel.

2 Remote wall-mount sensors can be applied in any of the following combinations:
One Sensor - (1) 47W36, Two Sensors - (2) 47W37, Three Sensors - (2) 47W36 and (1) 47W37
Four Sensors - (4) 47W36, Five Sensors - (3) 47W36 and (2) 47W37
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SEQUENCE OF OPERATION

UNIT CONTROLLER CONTROL MODES

Unit Controller can operate in several different control modes. The selection of these control modes will depend upon

several factors:

+ Unit type - MSAV® (Multi-Stage Air Volume) or Variable Air Volume (VAV) with supply fan variable frequency drive.

- Zoning application (single zone, bypass zoning or zoning)

- Which device will control rooftop unit staging and unit operation (thermostat / third party unit controller or the Unit

Controller)

+ The desired level of unit heating and cooling staging (2 heat / 2 cool or 4 heat / 4 cool)

Unit Controller In Zone Sensor Mode

MSAV® (MULTI-STAGE AIR VOLUME) UNIT IN SINGLE ZONE APPLICATION

24VAC |  THERMOSTAT | G

24VAC | SENSOR| - gENSOR | QUTPUTS

SMOKE INPUTS HUMIDISTAT
24VAC
DI R G

D4 ¢ X

1
2D

L Q
R_C| G W1 W2Y1Y20CH o R ClAI1 J|HuMA TR DOT 4 D02
T ] =1 [l T
QY| alol, %, 00N 2D
[V | Y ¥ ¥ ¥ ¥ | [ S Tm | Wﬂm@m
?RH SENSOR ZONE
SENSOR

2EOR HUMIDITROL OR
SUPERMARKET REHEAT OPTION
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When in the zone sensor mode, the unit controller can
provide up to four stages of mechanical heating and
cooling operation. Constant volume units in single zone
applications can use this control mode

The zone sensor will provide space temperature
information to the unit controller

The unit controller houses all space temperature setpoints
and controls all rooftop unit staging and general operation

The unit controller also determines unit error codes,
provides diagnostic information and maintains safe
operation limits

Itis important to note that scheduling and/or setpoint
control requires the use of one of the following control
systems:

+ Lennox S-Bus controlled system

- BACnet® Module (for Prodigy® 2.0 Unit Controller)
« LonTalk® Module (for Prodigy® 2.0 Unit Controller)
+ Novar® LSE Unit Controller

+ CPC Einstein Unit Controller



SEQUENCE OF OPERATION

UNIT CONTROLLER CONTROL MODES (continued)

Unit Controller In Thermostat Mode

When in the thermostat mode, the unit controller can
provide up to two stages of mechanical heating and
cooling operation

MSAV® (Multi-Stage Air Volume) units in either single zone
or bypass zoning applications can use this control mode

In this configuration, either the thermostat or unit control
will control the rooftop unit staging and general operation

The unit controller functions primarily to determine unit
error codes, provide diagnostic information and maintain
safe operation limits

To operate correctly, a Lennox or third-party thermostat or
unit control must provide the following wiring connections
to the unit controller:

+ Ventilation demand

- Occupied demand

* Heating demand one
- Heating demand two
+ Cooling demand one
+ Cooling demand two

MSAV® (MULTI-STAGE AIR VOLUME) UNIT IN SINGLE ZONE APPLICATION

0, 00X X
i

T T e T T T |

1
AFTERMARKET

RTU CONTROLLER
OR THERMOSTAT

2
RH SENSOR

! SEE AFTERMARKET CONTROLLER INSTALLATION INSTRUCTION FOR WIRING INFORMATION.

2 FOR HUMIDITROL OR SUPERMARKET REHEAT OPTION

MSAV® (MULTI-STAGE AIR VOLUME) UNIT IN BYPASS ZONING APPLICATION

SMOKE

24VAC
Dit Di4
---m-uu.u---l
QN2 22)

T T T T (T T

INPUTS

0002002200

oeTem e T Vot TamTar =T

A0

ISl —~7—~r—ir—~r—~r—

///////'

e

! BYPASS DAMPER

:D__

'suppLY sTATIC
PRESSURE SENSOR [

1OPTIONAL BUILDING STATIC
PRESSURE SWITCH OR SENSOR

1 HEATING DEMAND ONE
AFTERMARKET

RTU CONTROLLER

" SEE AFTERMARKET CONTROLLER INSTALLATION INSTRUCTION FOR WIRING INFORMATION.
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SEQUENCE OF OPERATION

UNIT CONTROLLER CONTROL MODES (continued)

Unit Controller In Thermostat Mode

When in thermostat mode and configured for discharge
air temperature control, the unit controller can provide
up to four stages of mechanical heating and cooling
operation

Variable air volume units using a variable frequency drive
on the supply fan and operating in a zoning application
must use this control mode. Although not as common,
MSAV® (Multi-Stage Air Volume) in either single zone or
bypass zoning applications may also use this control
mode

To operate correctly, a Lennox or third-party thermostat or
unit control must provide the following wiring connections
to the unit controller:

+ Ventilation demand
+ Occupied demand
+ Heating demand

+ Cooling demand

VARIABLE AIR VOLUME UNIT IN ZONING APPLICATION

AFTERMARKET
RTU CONTROLLER
OR THERMOSTAT
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In this control mode the unit controller will control all
cooling and heating staging to maintain the discharge air
temperature setpoints set in the unit controller (typically
55°F for cooling and 110°F for heating)

A third-party unit control, or a thermostat can provide
these inputs to the unit controller. For example, if the
unit control passes along a demand for cooling then

the unit controller will activate the refrigeration system
and increase or decrease cooling stages to maintain the
discharge supply air temperature setpoint. In this mode
(VAV units only), the unit controller will also maintain the
supply duct static pressure by directly controlling the
supply fan variable frequency drive

Along with providing control of the rooftop unit, the unit
controller will also provide error codes and diagnostic
information

24VAC |  THERMOSTAT
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SEQUENCE OF OPERATION
OPERATIONS COMMON TO ALL ROOFTOP UNITS

The following sequence of operation information applies to all Energence® rooftop units regardless of unit controller

control mode, unit type or zoning application.

Heating operation (modulating gas)

The Energence® unit features two separate gas burner
sections, each with a modulating gas valve and a shut-
off valve. The modulating gas heat section can provide
continuous operation from 25-100% of total heat capacity.

Upon receiving a heating demand, the unit controller will
instruct the modulating gas unit to maintain a discharge air
temperature setpoint (default 110°F). The unit maintains
this setpoint by feeding information from a discharge air
temperature sensor located in the supply duct back to the
unit controller. Based on this information, the unit controller
increases or decreases gas heat output to maintain the
desired heating setpoint.

The unit controller controls modulation by adjusting either
one or both of the gas burner sections. Upon receiving

a heating demand, the unit controller will bring on both
gas burner sections at 100%. When the discharge air
temperature reaches the setpoint (default 110°F), the unit
controller will modulate both gas burner sections by the
same amount between 100% and 50% to maintain the
setpoint. If less heat is required to maintain the setpoint,
the unit controller will turn off the second gas burner
section and modulate the first gas burner section between
100% and 50% (50% to 25% of total unit capacity).

The basic operation of modulating gas remains the

same regardless of unit type or unit controller mode.

Gas heat modulation requires the necessary mechanical
components, a discharge air temperature sensor located
in the supply duct and a single heating demand to the unit
controller.

Occupied Demand

Upon receiving occupied and ventilation demands from
the Lennox or third party unit controller, the unit controller
adjusts the fresh air damper to either a fixed minimum
position or allows it to modulate based on a CO2 sensor
(demand control ventilation). The CO2 sensor can be
wired directly to the unit controller, to another controller
that can monitor the sensor and pass a signal to the unit
controller for damper control, or to both the unit controller
and another device for monitoring through the desired
man-machine interface while the unit controller maintains
damper control.

During morning warm-up the unit controller keeps

the fresh air damper closed based on unit controller
configuration settings. Setpoints for minimum and
maximum damper position and CO2z control reside in the
unit controller memory, have factory default settings,

and may be adjusted at start up. The user can change
these settings either locally or remotely through Lennox’ L
Connection Network® Unit Controller Software. The user
will not have the ability to adjust the settings through third
party software or control devices.

Demand Control Ventilation

Demand control ventilation is used in applications where
the demand for fresh outdoor air fluctuates during the
occupied time period. Using a CO2 sensor connected
directly to the unit controller, the unit can intelligently
increase or decrease the amount of fresh outdoor air

by changing the outdoor air damper position. The unit

controller has two operation modes available, setpoint or
proportional, to control the outdoor air damper position.

Fresh Air Tempering (FAT)

In applications with large outdoor air requirements,

Fresh Air Tempering is used to minimize temperature
fluctuations in the conditioned space. The unit controller
controls discharge air temperature by energizing heating
or cooling in response to the discharge supply air duct
temperature. Fresh air tempering only occurs when there
is no heating or cooling demand from the occupied space.
The user must configure the unit controller to turn on the
fresh air tempering option.

Heating is energized when discharge air temperature
falls below fresh air heating setpoint (60°F default) and
terminates when the return air temperature is less than
the setpoint. Cooling is energized when discharge air
temperature rises above fresh air cooling setpoint (80°F
default) and terminates when the return air temperature
is greater than the setpoint. FAT will operate up to four
stages of heating and cooling to maintain discharge air
temperature. Standard heating and cooling demands will
override FAT heating and cooling demands.

Hot Gas Bypass

By selecting the hot gas bypass option, the unit can
operate in low airflow applications down to 12.5% of
nominal capacity. As the suction line pressure decreases
and the potential for coil frosting increases, the
mechanical system bypasses hot refrigerant gas from the
first stage compressor discharge line back to the suction
line. The hot gas increases the pressure of the suction line
and reduces the compressor capacity. A de-superheater
valve bypasses refrigerant from the liquid line and mixes
it with the hot gas before entering the suction line to
maintain the setpoint suction gas superheat entering the
compressor.

Discharge Air Cooling Reset Operation

Discharge air cooling reset operation saves energy by
gradually increasing the discharge air setpoint as outside
air temperature decreases. This operation also reduces
the potential for overcooling if the zoning system is
misapplied, has an abnormal condition, or has a dominant
zone. The unit controller has various advanced discharge
air cooling reset options which can be selected at start up
and are based on either return air temperature, outside air
temperature, or both return and outdoor air temperature.

Discharge Air Heating Reset Operation

Discharge air heating reset operation saves energy

by gradually decreasing the discharge air setpoint as
outside air temperature increases. This operation reduces
the potential for overheating if the zoning system is
misapplied, has an abnormal condition, or has a dominant
zone. The unit controller has various advanced discharge
air heating reset options which can be selected at start up
and are based on either return air temperature, outside air
temperature or both return and outdoor air temperature.
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SEQUENCE OF OPERATION

MSAV® (MULTI-STAGE AIR VOLUME) UNITS IN SINGLE ZONE APPLICATIONS WITH A LENNOX ZONE SENSOR

(4 Heat / 4 Cool)

Unit Controller Operation

When using a Lennox zone sensor with the unit controller
operating in zone sensor mode, a packaged rooftop unit
can provide up to four stages each of mechanical heating
and cooling operation. The zone sensor provides space
temperature information to the unit controller. The unit
controller houses all space temperature setpoints and
controls all rooftop unit staging and general operation
functions. The unit controller also determines unit error
codes, provides diagnostic information and maintains
safe operation limits

Ventilation Demand

When the unit controller is in zone sensor control mode,
the user has several different ventilation sequence of
operation scenarios to choose from. The default mode
causes the unit controller to activate the supply fan when
both a ventilation and either heating or cooling demand
are present. This occurs independent of receiving an
occupied demand. The user can change the default
setting to allow the supply fan to run continuously when
the unit controller receives both a ventilation and occupied
demand. This is independent of a call for either heating

or cooling. When the unit controller receives a ventilation
demand and occupied demand is not present, the unit
controller will only activate the supply fan when it receives
either a heating or cooling demand.

Cooling Demand

The unit controller directly monitors space temperature
through the zone sensor. Based on this information, the
unit controller activates the different compressor stages
to maintain the desired occupied space temperature
setpoint. Increasing compressor stages provides more
cooling capacity while decreasing compressor stages
provides less cooling capacity. The unit controller has
direct control over the rooftop unit mechanical cooling
staging operation. The user has the option to configure
the unit controller so that if the zone sensor fails, the
unit controller can use a backup operation to control unit
operation.

Energence® units feature four separate compressors and
refrigeration circuits that can provide up to four stages of
mechanical cooling operation. For stage one operation,
the unit controller activates the first compressor (25%

of total unit capacity). For stage two operation, the unit
controller activates the second compressor (50% unit
capacity). For stage three operation, the unit controller
activates the third compressor (75% total unit capacity).
For stage four operation, the unit controller activates the
fourth compressor (100% unit capacity). Depending on the
zone sensor configuration setting, occupants in the space
can change the setpoint. The unit controller automatically
recognizes this change and instructs the unit to respond
accordingly.
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Cooling Demand With Economizer

If the outdoor air is suitable for free cooling and the

unit has an economizer, the unit controller will open the
economizer and use fresh air for stage one cooling. For
stage two cooling operation, the unit controller activates
the first compressor. For stage three cooling operation,
the unit controller activates the second compressor. For
stage four cooling operation, the unit controller activates
the remaining compressors (number three and four). The
unit controller has direct control over the rooftop unit
mechanical cooling staging and economizer operation.

Heating Demand (General Operation)

The unit controller directly monitors space temperature
through the zone sensor. Based on this information,

the unit controller turns on or off the heating stages to
maintain the desired temperature setpoint. Increasing
heating stages provides additional heating capacity while
decreasing heating stages provides less heating capacity.
The unit controller has direct control over rooftop unit
mechanical heating staging operation. Energence® units
feature four separate heating stages that can provide

up to four stages of mechanical heating operation. The
specific heating capacity varies for each stage depending
on the heat source. Depending on the zone sensor
configuration setting, occupants in the space can change
the setpoint. The unit controller automatically recognizes
this change and instructs the unit to respond accordingly.

Heating Demand (Electric)

Energence® units feature multiple electric heat sections
available in sizes from 30 kW to 180 kW (depending

on unit size and voltage). Units can provide up to four
stages of mechanical heating depending on the size of
the electric heater. Staged operation occurs similar to
cooling operation, with the unit controller activating or
deactivating sections of the electric heater to maintain the
discharge air temperature setpoint.



SEQUENCE OF OPERATION

MSAV® (MULTI-STAGE AIR VOLUME) UNITS IN SINGLE ZONE APPLICATIONS WITH A LENNOX ZONE SENSOR

(4 Heat / 4 Cool) (continued)

Humiditrol® Dehumidification Operation -
Dehumidification Demand

Upon a dehumidification only demand, the unit controller
activates compressors number one and two and sets
the indoor blower to the slowest available speed.. At

the same time, the unit controller uses solenoid valves
to divert hot gas from compressors one and two to the
first reheat coil. The cooled and dehumidified air from
the evaporator is then reheated as it passes through the
reheat coil. The de-superheated and partially condensed
refrigerant continues to the outdoor condenser coil where
condensing is completed.

The reheat coil is sized to offset most of the first and
second stages of sensible cooling effect during reheat
only operation. This reduction in sensible cooling capacity
extends compressor run time to control humidity when
cooling loads are light. The unit continues to operate in
this mode until the dehumidification demand is satisfied.
A heating demand terminates reheat operation.

The unit controller relative humidity setpoint is set at the
factory for 60% and can be adjusted at the unit controller
or with the L Connection® Network Unit Controller
Software. For Network Control Panel (NCP) applications,
the humidity setpoint can be adjusted at the NCP. The unit
controller also has an option for an external digital input
for the dehumidification demand. This demand must be
provided from an external third party unit controller.

Humiditrol® Dehumidification Operation - Cooling
Demand Only

The unit will operate conventionally whenever there is a
demand for cooling and no dehumidification demand.
The unit can provide up to four stages of mechanical
cooling in this scenario. Free cooling is only permitted
when an economizer is present, there is no demand for
dehumidification and the outdoor air is suitable for this
function.

Humiditrol® Dehumidification Operation - Cooling And
Dehumidification Demand

When a cooling demand is present with a dehumidifying
demand and the blower is set to maximum speed:

- Stage One - Cooling demand with dehumidification
demand: If both a dehumidification demand and a first
stage cooling demand occur, the system activates the
first three compressors plus both reheat valves. This
provides approximately 75% humidity removal capacity
plus 25% cooling capacity.

+ Stage Two - Cooling demand with dehumidification
demand: A demand for second stage cooling plus
dehumidification activates all four compressors plus
both reheat valves. This provides 100% humidity removal
capacity plus approximately 50% cooling capacity.

- Stage Three - Cooling demand with dehumidification
demand: A demand for stage three cooling plus
dehumidification activates all three compressors plus
one reheat valve. This provides 100% humidity removal
capacity and 75% cooling capacity.

- Stage Four - Cooling demand with dehumidification
demand: A demand for stage four cooling plus
dehumidification activates all four compressors and no
reheat valves. This will provide 100% humidity removal
capacity and 100% cooling capacity.
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SEQUENCE OF OPERATION

MSAV® (MULTI-STAGE AIR VOLUME) UNITS IN SINGLE ZONE APPLICATIONS WITH A THERMOSTAT OR THIRD

PARTY UNIT CONTROLLER (2 Heat / 2 Cool)

Unit Controller Operation

When using a two-stage heat/cool thermostat or

third party unit controller with the unit controller in the
thermostat mode, a packaged rooftop unit can provide
up to two stages of mechanical heating and cooling
operation.

To operate correctly, a thermostat or third party unit
controller must provide the following wiring connections
to the unit controller:

+ Ventilation demand

+ Occupied demand

+ Heating demand one
+ Heating demand two
+ Cooling demand one
+ Cooling demand two

In this set up, either the thermostat or third party unit
controller controls the rooftop unit staging and general
operation. The unit controller functions primarily to
determine unit error codes, provide diagnostic information
and maintain safe operation limits.

Ventilation Demand

Upon receiving a ventilation demand from the thermostat
or third party unit controller, the unit controller instructs
the supply fan to start operation. The supply fan runs at
full capacity as long as a ventilation demand is present.

Cooling Demand

Upon receiving a stage one demand for cooling from the
thermostat or third party unit controller, the unit controller
activates the first two compressors, providing 50% cooling
capacity.

If the unit is unable to satisfy the call for cooling within

a specified time period and receives a stage two

cooling demand from the thermostat or third party unit
controller, the unit controller activates the third and fourth
compressors, providing 100% cooling capacity. The
thermostat or third party unit controller has direct control
over the rooftop unit's staging capability.

Cooling Demand With Economizer

If the unit features an economizer and outdoor air is
suitable for free cooling, a call for stage one cooling will
activate the economizer. The unit will try to satisfy the
cooling demand using outdoor air rather than mechanical
cooling.

If the unit is unable to satisfy the call for cooling within a
specified time period using the economizer and receives
a stage two call for cooling from the thermostat or third
party unit controller, the unit controller activates all four
compressors. This will provide 100% cooling capacity.

It is important to note that the thermostat or third party
unit controller has direct control over the rooftop unit’s
staging capability. While the unit controller typically has
direct control over the economizer, it is possible for a
thermostat or third party unit controller to directly control
this functionality.
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Heating Demand (General Operation)

Upon receiving a stage one heating demand from the
thermostat or third party unit controller, the unit controller
activates the unit’s heating section to start operation.
This activates the first two stages of mechanical heat,
providing approximately 66% heating capacity.

If the unit is unable to satisfy the call for heating within

a specified time period and receives a stage two heating
demand from the thermostat or third party controller, the
unit controller activates the third and fourth stages of
heat, providing 100% heating capacity. It is important to
note that the thermostat or third party unit controller has
direct control over the rooftop unit’s staging capability.

Heating Demand (Electric)

Units feature multiple electric heat sections available in
sizes from 30 kW to 180 kW (depending on unit size and
voltage). Units can provide up to two stages of mechanical
heating depending on the size of the electric heater.
Staged operation occurs similar to cooling operation, with
the thermostat or third party unit controller activating or
deactivating sections of the electric heater as the demand
for heat increases or decreases.

Humiditrol® Dehumidification Operation -
Dehumidification Demand

Upon a dehumidification demand, the unit controller
activates compressor number one and two. At the same
time, the unit controller uses solenoid valves to divert hot
gas from compressor one and two to the first reheat coil.
The cooled and dehumidified air from the evaporator is
then reheated as it passes through the reheat coil. The de-
superheated and partially condensed refrigerant continues
to the outdoor condenser coil where condensing is
completed. The reheat coil is sized to offset most of the
first and second stages of sensible cooling effect during
reheat only operation. This reduction in sensible cooling
capacity extends compressor run time to control humidity
when cooling loads are light.

The unit will continue to operate in this mode until the
dehumidification demand is satisfied. A heating demand
will terminate reheat operation.

The unit controller relative humidity setpoint is factory
configured for 60% and can be adjusted at the unit
controller or with the L Connection Network Unit Controller
software. For Network Control Panel (NCP) applications,
the humidity setpoint can be adjusted at the NCP. The unit
controller also has an option for an external digital input to
signal the dehumidification demand. This demand must
be provided from an external third party DDC.



SEQUENCE OF OPERATION

MSAV® (MULTI-STAGE AIR VOLUME) UNITS IN SINGLE ZONE APPLICATIONS WITH A THERMOSTAT OR THIRD

PARTY UNIT CONTROLLER (2 Heat / 2 Cool) (continued)

Humiditrol® Dehumidification Operation - Cooling
Demand

The unit operates conventionally whenever there is a
demand for cooling and no dehumidification demand.
The unit can provide up to two stages of mechanical
cooling in this scenario. Free cooling is only permitted
when an economizer is present, there is no demand
for dehumidification and outdoor air is suitable for this
function.

Humiditrol® Dehumidification Operation - Cooling And
Dehumidification Demand

Stage one cooling demand with dehumidification
demand: If both a dehumidification demand and a first
stage cooling demand occur, the system activates all
four compressors plus both reheat valves. This provides
100% humidity removal capacity with approximately 50%
cooling capacity.

- Stage two cooling demand with dehumidification
demand: A demand for second stage cooling activates
all four compressors plus terminates any reheat
operation. This provides 100% humidity removal
capability and 100% cooling capacity. The unit controller
activates all compressors until the cooling demand is
satisfied.
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SEQUENCE OF OPERATION

MSAV® (MULTI-STAGE AIR VOLUME) UNITS IN SINGLE ZONE APPLICATIONS WITH A THERMOSTAT OR THIRD

PARTY UNIT CONTROLLER AND THE UNIT OPERATING IN DISCHARGE AIR TEMPERATURE CONTROL

(4 Heat / 4 Cool)

Unit Controller Operation

When using a thermostat or third party unit controller
with the unit controller operating in the thermostat
mode configured for discharge air temperature control,
a packaged rooftop unit can provide up to four stages of
mechanical heating and cooling operation.

To operate correctly, a thermostat or third party controller
must provide the following wiring connections to the unit
controller:

+ Ventilation demand
+ Occupied demand
+ Heating demand

+ Cooling demand

In this configuration the unit controller will control the
rooftop staging and general operation. The thermostat or
third party unit controller only informs the unit controller if
there is a specific demand. For example, if the thermostat
or third party unit controller passes along a demand for
cooling, the controller increases or decreases cooling
stages to maintain the discharge supply air temperature
setpoint. Along with providing control of the rooftop unit,
the unit controller also provides error codes, diagnostic
information and maintains safe operating limits.

Ventilation Demand

Upon receiving a ventilation demand from the thermostat
or unit controller, the unit controller activates the supply
fan. The supply fan operates at 100% capacity until the
ventilation demand has been removed.

Cooling Demand

Upon receiving a cooling demand from the thermostat

or unit controller, the unit controller instructs the unit to
maintain a cooling discharge air temperature setpoint.
The unit controller has direct control over the rooftop unit
staging. The discharge supply air temperature setpoint
resides in the unit controller, has a factory default setting,
and can be adjusted at start-up. The user can adjust

the setpoint either locally or remotely with Lennox’ L
Connection® Network Unit Controller software or at the
unit controller board. The user can not adjust the setpoint
through a third party control device or software program.

The unit controller receives discharge supply air
temperature information directly from the temperature
sensor, located in the supply duct system. Based on this
information, the unit controller activates the different
compressor stages to maintain the discharge supply

air temperature setpoint (55°F default). Increasing
compressor stages provides more cooling capacity while
decreasing compressor stages provides less cooling
capacity.
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Energence® units feature four separate compressors and
refrigeration circuits that can provide up to four stages of
mechanical cooling operation:

- Stage One Operation - Unit controller activates the first
compressor (25% of total unit capacity)

- Stage Two Operation - Unit controller activates the
second compressor (50% unit capacity)

- Stage Three Operation - Unit controller activates the
third compressor (75% total unit capacity)

- Stage Four Operation - Unit controller activates the
fourth compressor (100% unit capacity)

Cooling Demand With Economizer
If outdoor air is suitable for free cooling and the unit has
an economizer

- Stage One Operation - Unit controller opens the
economizer and uses fresh air

- Stage Two Operation - Unit controller activates one
compressor

- Stage Three Operation - Unit controller activates a
second compressor

- Stage Four Operation - Unit controller activates the
remaining compressors (number three and four)

The unit controller has direct control over the rooftop unit
staging and economizer operation.

Heating Demand (General Operation)

Upon receiving a heating demand from a thermostat or a
third party controller, the unit controller instructs the unit
to maintain a heating discharge air temperature setpoint.
The unit controller has direct control over the rooftop unit
heating staging operation. The unit controller receives
discharge supply air temperature information directly
from the temperature sensor located in the supply duct.
Based on this information, the unit controller activates
the different heating stages to maintain the discharge
supply air temperature setpoint (110°F default). Turning
on additional heating stages increases the heating
capacity, while turning off heating stages decreases the
heating capacity. The heating discharge air temperature
setpoint resides in the unit controller, has a factory default
setting, and may be adjusted at start up. The user can
adjust the setpoint either locally or remotely with Lennox’
L Connection Network Unit Controller software or at the
unit controller board. The user can not adjust the setpoint
through a third party control device or software program.

Heating Operation (Electric)

Energence® units feature multiple electric heat sections
available in sizes from 30 kW to 180 kW (depending

on unit size and voltage). Units can provide up to four
stages of mechanical heating depending on the size of
the electric heater. Staged operation occurs similar to
cooling operation, with the unit controller activating or
deactivating sections of the electric heater to maintain the
discharge air temperature setpoint.



SEQUENCE OF OPERATION

MSAV® (MULTI-STAGE AIR VOLUME) UNITS IN BYPASS ZONING APPLICATIONS WITH A THERMOSTAT OR

THIRD PARTY UNIT CONTROLLER (2 Heat / 2 Cool)

Unit Controller Operation

When using a third-party unit controller and the unit
controller is operating in the thermostat mode, a
packaged rooftop unit can provide up to two stages of
mechanical heating and cooling operation.

To operate correctly, a unit controller must provide the
following wiring connections to the unit controller:

+ Ventilation demand

+ Occupied demand

+ Heating demand one
+ Heating demand two
+ Cooling demand one
+ Cooling demand two

In this configuration the third party unit controller will
control the rooftop unit staging and general operation. The
unit controller functions primarily to determine unit error
codes, provide diagnostic information and maintain safe
operating limits.

Unit Sequence Of Operation

MSAV units in bypass zoning applications featuring a
Lennox or third party unit controller with the unit controller
operating in thermostat mode, have the same basic
heating and cooling unit sequence of operations as MSAV
units in single zone applications featuring a third party unit
controller, with the unit controller operating in thermostat
mode.

For specific information, refer to the MSAV® (Multi-Stage
Air Volume) units in bypass zoning applications with a
thermostat or third party unit controller section.

The following sequence of operation information is
specific to MSAV units in bypass zoning applications.

Supply Duct Bypass Damper

To maintain accurate supply duct static pressure control,
MSAV units in bypass zoning applications use a bypass
damper between the supply and return air ducts. In this
scenario, the supply duct static pressure transducer and
damper connect directly to the third party unit controller.
Based on actual static pressure relative to setpoint, the
third party unit controller either modulates open or closes
the damper. It the damper modulates further closed, the
static pressure in the supply air duct increases. If the
damper modulates further open, the static pressure in
the supply air duct decreases. The unit controller does
not have direct control over the bypass damper in this
scenario.
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SEQUENCE OF OPERATION

MSAV® (MULTI-STAGE AIR VOLUME) UNITS IN BYPASS ZONING APPLICATIONS WITH A THIRD PARTY UNIT

CONTROLLER AND THE UNIT OPERATING IN DISCHARGE AIR TEMPERATURE CONTROL (4 Heat / 4 Cool)

Unit Controller Operation

When using a third party unit controller and the unit
controller is operating in thermostat mode and configured
for discharge air temperature control, a packaged rooftop
unit can provide up to four stages of mechanical heating
and cooling operation. To operate correctly, a third

party unit controller must provide the following wiring
connections to the unit controller:

+ Ventilation demand
+ Occupied demand
+ Heating demand

+ Cooling demand

In this configuration, the unit controller controls the
rooftop staging and general operation. The third party unit
controller only informs the unit controller as to whether
or not there is a specific demand. For example, if the third
party unit controller passes along a demand for cooling,
then the unit controller increases or decreases cooling
stages to maintain the discharge supply air temperature
setpoint. Along with controlling the rooftop unit, the

unit controller also determines error codes, provides
diagnostic information and maintains safe operating
limits.
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Unit Sequence Of Operation

MSAV units in bypass zoning applications featuring

a third party unit controller with the unit controller
operating in thermostat mode, configured for discharge
air temperature control have the same basic heating

and cooling unit sequence of operations as MSAV units
in single zone applications featuring a third party unit
controller, with the unit controller operating in thermostat
mode with discharge air temperature control.

NOTE - For specific unit sequence of operation
information refer to the MSAV® (Multi-Stage Air
Volume) units in Single Zone Applications with
a Thermostat or Third Party Unit Controller and
the Unit Operating in Discharge Air Temperature
Control section.

The following sequence of operation information is
specific to MSAV units in bypass zoning applications.

Supply Duct Bypass Damper

To maintain accurate supply duct static pressure control,
MSAV units in bypass zoning applications typically feature
a bypass damper between the supply and return air
ducts. In 