50NB,NP
Bg?[guct Weathermaker® Il Rooftop Units

@ Cooling With
4 Product Integrated Controls

and Optional Electric Heat
20 to 27 Nominal Tons

Single-package rooftop products with

communicating controls designed to

meet commercial and industrial appli-

cation requirements

e constant volume (for use when
unit operation is to be based on
the occupied space temperature)

e variable-air volume (for use when
unit operation is to be based on
discharge-air temperature)

® optional digital air volume (all
units) provides occupied space
control of unit for more efficient
heating and cooling

e optional factory-installed control
option module for increased ca-
pabilities and functions

o factory-built vertical supply/return
units (50NP)

e factory-built horizontal supply/
return units (50NB)

Features/Benefits

Factory-installed product integrated
controls (PIC) provide free-standing or
communicating system operation as .
part of the Carrier Comfort Net-
work (CCN). System operation re-
quires units be connected by a twisted,
3-wire communications bus. Units
share information, and can be moni-
tored either on site or remotely (via
a telephone modem). Unit PIC controls
also interface directly with Carrier
PIC controls on 35 and 45 Series units
and 37 Series Moduline® terminals to
form a digital-air volume (DAV) sys-
tem for optimum efficiency and tenant
comfort.

Standard PIC control functions
include:
® up to 6 stages of capacity

control
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®

® lead-lag compressor control to
equalize the operating hours
between the 2 serviceable, semi-
hermetic compressors (not recom-
mended with optional hot gas
bypass)

e adaptive optimal start/morning
warm-up (VAV only)

® adaptive optimal stop (CV only)

® head-pressure control to —20 F
ambient outdoor-air temperature

@ solid-state enthalpy economizer con-
trol (with optional economizer)

® supply-fan control based on occu-
pancy schedule

e adjustment of space set point at the
space on CV applications using
accessory Th6 space temperature
sensor

e 365-day electronic time-clock with
battery back-up

& occupancy control with 8 program-
mable occupancy periods and addi-
tional holiday period

€ 2-stage control for optional medium
and high electric heat control

® inlet guide vane control (VAV with
optional inlet guide vanes)

® support linkage function for inter-
face with 35 or 45 Series units
and 37 Series Moduline® units to
create a DAV system

@ control of a field-supplied supply fan
motor inverter

® space temperature reset (DAV and
VAV applications)

® economizer and supply-air fan
control

® local or remote unit alarm and alert
monitoring

e filter maintenance alert

® building purge

e self-monitoring diagnostics

® demand limiting

Unique design

The 50NB,NP units are uniquely
designed in that the unit control will
perform both the constant volume
(CV) and the variable-air volume
(VAV) control functions. The physical
factors that determine whether a

unit will be CV or VAV are the factory-
installed options which are chosen for
the unit.

Digital-air volume (DAV)
system

The 50NB,NP024-030 units have as
standard a support linkage function
which provides the ability to interface
with the 35, 37, and 45 Series VAV
terminals with PIC controls to create a
true DAV system A DAV system’s
“zone-directed control” allows dynamic
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equipment response to changing space
conditions, which maximizes system
efficiencies and reduces overall operat-
ing costs. For maximum benefit, tem-
perature reset function must be

used. The feedback from the condi-
tioned space enables each piece

of equipment to automatically adjust
its operation to effectively match

the building load and act as a part of a
synergistic HVAC system.

When using a DAV system, the con-
ditioned space is divided into zones.
Each zone has its own temperature
sensor that is connected to an air ter-
minal unit. Each zone’s status (oc-
cupied or unoccupied) and space
temperature requirements are directly
communicated to the air terminals and
rooftop unit through the system link-
age software. Operation of the VAV
air terminals and the 50NB,NP rooftop
unit is determined by the zone’s
heating and cooling requirements.

System functions like adaptive opti-
mal start (including morning warm-
up), nighttime free cooling, building
pressurization and evacuation, and
occupied heating and cooling can all
be integrated into the system con-
trol strategy.

Design flexibility

Carrier Weathermaker® Il rooftop units
with PIC are designed to meet all
customer requirements for new con-
struction, replacement jobs, or special
applications. Choose from: constant

or variable-air volume applications (the
base units are the same regardless of
application; the options chosen are the
only physical differences between the
two), 3 sizes of electric heaters, 2

fan motor sizes (standard or high effi-
ciency), and aluminum or copper con-
denser coils. Add optional integrated
economizer with low-leak dampers,
barometric relief, or power exhaust.

Dedicated vertical supply/return unit
(Model 50NP) is ideal for new con-
struction. The low unit profile is main-
tained when the unit is installed on
the accessory roof curb, which is
approved by the National Roofing
Contractors Association (NRCA). The
roof curb is made watertight by the
roofter.

The ducts are attached directly to
the roof curb to allow all ductwork
to be completed before the unit is
positioned

Dedicated horizontal unit (Model
50NB} is ideal for replacement or spe-
cial applications such as thru-the-wall
jobs or jobs where sound must be
attenuated before the duct penetrates
the roof. Ducts connect directly to
unit, using factory-supplied flanges.
Horizontal units may be curb mounted
or slab mounted

Indoor-air quality (IAQ)

There is currently a great deal of con-
cern over indoor-air quality in com-
mercial establishments Contaminants
can get into the conditioned space
from various sources. For example,
people produce carbon dioxide and
other contaminants which can affect
the quality of the conditioned space.

In order to deal with possible indoor-
air contaminants, ASHRAE (Ameri-
can Society of Heating, Refrigeration,
and Air Conditioning Engineers) has
created a standard (ASHRAE 62)
for indoor-air quality (IAQ). The stan-
dard requires that on the average,

20 cfm per person or 0.20 cfm per

square ft {depending on the applica-

tion) of outdoor air must be used for
ventilation of the conditioned space.

Meeting this requirement can be ex-
pensive and wasteful in many situa-
tions. Because of this, ASHRAE has
also determined that it is acceptable to
monitor indoor-air quality using an
IAQ sensor and provide ventilation as
necessary to maintain acceptable levels
of contaminants.

The 50NB,NP units have been
designed to provide control over
indoor-air quality in an efficient man-
ner. With the factory-installed con-
trol option module, an analog input is
supplied to accept a zero to 10-v
input from a field-supplied 1AQ sensor.
When the sensor indicates poor 1AQ,
the optional economizer steps open to
increase ventilation air until the sen-
sor registers satisfactory [AQ. (See
Control Option Module section on
page 4 for more information on inte-
grated economizer operation and con-
trol.) This optional function eliminates
the need to meet the ASHRAE re-
quirements of cfm per person (or per
square ft), and is especially useful
in retail applications and in situations
where mixed-air temperatures would
be extreme.

With additional Carrier data collec-
tion software, 1AQ data can be re-
corded and printed in user-designed
reports.

The 50NB,NP units also provide the
following 1AQ features:

1. Building purge flushes the condi-
tioned space. This is especially
important when a temporary situa-
tion occurs in a conditioned space,
such as painting, new carpeting,
or carpet cleaning fumes. The unit
can be set to purge the space with
outdoor air for 5 to 60 minutes.
The purge function starts 2 hours
prior to the occupied mode to
ensure maximum occupant
comfort.
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2. On VAV applications, maintaining a
constant volume of outdoor air
regardless of supply-air volume can
be difficult The accessory out-
door airflow sensor, in conjunction
with the factory-installed control
option module, solves this problem
by maintaining an inputted cfm
+ 5%.

3 Space temperature reset {DAV and
VAV applications). Space tempera-
ture reset maintains adequate
ventilation airflow during low load
operation {single or multiple sen-
sors can be used). Resetting the
discharge-air temperature allows
more air to circulate, reducing the
possibility of “sick building
syndrome.”

Unit efficiency

Electric unloaders on dual serviceable,
semi-hermetic compressors, used

with intertwined circuits on evaporator
coils ensure optimum unloading ca-
pabilities, as well as excellent full and
part load efficiency with EERs (Energy
Efficiency Ratios) to 9.7. Dual refrig-
erant circuits provide stand-by capabil-
ity should one circuit require service.
Reliable Carlyle compressors are
proven performers.

All units have a minimum of 5
stages of unloading. Optional hot gas
bypass valve provides enhanced
low-load operation.
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The low rpm single-supply fan
design reduces noise and vibration.

The refrigerant circuits on all units
are equipped with low ambient head
pressure control as standard, and
are designed to operate efficiently at
outdoor-air temperatures down to
—20F. 1t is recommended that wind
baffles be installed to achieve this
unit’s full low-ambient capabilities.
Consult Service Engineering Manual
SMB90-80 for baffle dimensions,
mounting, and winter start
requirements.

The optional factory-installed inte-
grated economizer supports free cool-
ing using outdoor air to maintain the

occupied set point when outdoor air is

satisfactory. The integrated econo-
mizer also provides the nighttime free
cooling feature to maintain the condi-

tioned space at the occupied set point

{when outdoor air is satisfactory) be-
tween 3 and 7 a.m If the outdoor air
is not sufficient to keep the space
cooled to the occupied set point, the
adaptive optimal start will turn on the

compressors at the appropriate time to

ensure the building will be cooled to
the occupied set point in time for the
occupied period to begin. Thus, the
integrated economizer uses free
outdoor air to cool the conditioned

space whenever possible, and supple-

ments with mechanical cooling only
when necessary to ensure comfort.

HINGED ACCESS DOORS

Low-leak dampers to regulate the
outdoor air and the outdoor-air
enthalpy sensor are standard with the
economizer option. Accessory field-
installed differential enthalpy sensor is
available for even greater savings.
The differential enthalpy sensor allows
unit control to compare the enthalpy
of return air and outdoor air to de-
termine which is more economical to
use for enhanced energy savings.

Field-installed rainhood/filter assem-
bly prevents moisture or objects
from entering the unit. Units without
economizer can be fitted with an
accessory field-installed manual
outdoor-air damper that allows intake
of up to 25% of nominal cfm.

Exhaust/air relief is also available for
economizer units:
® barometric relief
@ 100% modulating power exhaust

Using field-adjustable set points, the
modulating power exhaust relieves
up to 100% of nominal cfm and pre-
vents space pressurization problems.

Optional factory-installed inlet guide
vanes are available on units for fan
modulation. All associated controls are
factory installed In addition, field-
supplied and installed inverters may be
used if desired. The PIC controls will
accommodate and control either
inlet guide vanes or inverters through
a 4-20 mA signal

o



Features/Benefits (cont)

Installation/Serviceability

Small footprint requires less roof area
and makes unit easier to rig. Low
unit profile allows units to be mounted
closer to edge of building while re-
maining out of public view Up to
60% smaller volume than comparable
units.
Single-point electric connections are
standard on all units, regardless of
voltage or optional heater size. Electri-
cal service access can be made
through roof curb or side of unit.
On horizontal units, the ducts attach
directly to the unit using factory-
supplied flanges. Horizontal units can
be curb or slab mounted.
Hinged access panels are located
so as to make it easy to reach
standard serviceable components for
maintenance. No fasteners need to be
removed, which reduces servicing
time and prevents roof leaks caused
by discarded screws puncturing the
roof.
The compressors are equipped with
discharge service valves and liquid
line valves for easy service.
To ensure a successful start-up,
every rooftop unit is factory run tested
When the accessory HSIO (keypad
interface) or building supervisor fea-
ture is installed, serviceability becomes
even easier, including:
® Local or remote alarm and alert
monitoring
e Self-diagnostic run testing to confirm
control and component operation

® Expedited troubleshooting and unit
repair through self-diagnostic display
of unit troubleshooting code to
immediately identify reason for unit
outage

o Filter maintenance alert

® Monitoring of supply-air fan run
time, permitting easy service sched-
ule planning

Serviceability is further facilitated
with the field installation of the acces-
sory suction and discharge pressure
transducers. With this accessory, there
is no need to open or modify the
refrigerant circuit to check the pres-
sures. Suction and discharge pressures
can be monitored remotely, and
have alarm fault capability. With the
factory-installed control option module,
refrigerant superheat can also be
monitored remotely.

Unit controls

A self-diagnostic microprocessor con-
trols the leaving-air temperature

The microprocessor also controls stages
of cooling, heating, morning warm-up
cycle, and unit safety controls At
start-up, the self-diagnostic ““‘quick”
test verifies component operation and
calibration. Fault codes reduce ser-
vice troubleshooting time and
difficulty.

Space temperature reset uses the
standard T55 space temperature sen-
sor. Space temperature reset pre-
vents overcooling the space and
maintains higher airflow to ensure ade-
quate ventilation air to the space It
automatically resets the supply-air tem-
perature set point when space tem-
perature reaches the field-adjustable
set point. Supply-air temperature
set point resets up by a user-defined
amount for every degree below set
point in the space.

Unit design is ETL (Electrical Testing
Laboratory) and CSA (Canadian
Standards Association) certified.

When installed with the modulating
power exhaust option, the econo-
mizer option, the optional control
option module, and a field-supplied
interface with a fire and smoke control
panel, units can be set to run in the
building pressurization or smoke purge
mode. In the event of a fire or smoke
condition, a zone can be pressur-
ized to prevent smoke from entering
the zone, or smoke can be exhausted
from a zone Refer to Building Pres-
surization, Evacuation, and Smoke
Purge Control section on page 31 for
more information.

Control option module

The control option module is a pack-
age of factory-installed controls which
provide control of the following:

1. Suction and discharge pressure
transducers and suction temper-
ature thermistors. These allow suc-
tion pressure, discharge pressure,
and suction superheat to be moni-
tored remotely with alarm capa-
bility. These transducers and
thermistors also control condenser
head pressure to maintain the mini-
mum differential pressure required
across the thermal expansion
valve (TXV) for proper operation,
which reduces energy consumption.

2. Indoor-air quality (IAQ) functions to

interface with economizer control.
The functions included are.

® A constant amount of outdoor-
air intake on VAV applications
This maintains inputted cfm
of outdoor air as indoor-air ¢cfm
varies due to load changes
{accessory field installed outdoor
airflow sensor and transducer
required).

e Input channel to accept a O to
10-v analog input from a field-
supplied IAQ sensor. When
the sensor indicates poor 1AQ),
the economizer steps open
to increase ventilation air until
the sensor clears.

® Maintains a minimum set point
when enthalpy is not suitable
for free cooling.

NOTE: The economizer still pro-
vides integrated operation with
mechanical cooling when required
for optimum unit efficiency.

3. Building pressurization, evacuation,
smoke purge control, and unit shut-
down functions are all available
through software Terminals are
provided to interface with a field-
supplied smoke/fire panel.

NOTE. Economizer and/or modu-
lating power exhaust options are
required.

4. Control for a field-supplied humidi-
fier (accessory field-supplied humid-
ity sensor located in the space or
the return-air duct required).

5 A 4-20 mA output located on the
PSIO2 optional processor module
to control a field-supplied hot water
valve and heating coil

6 A discrete output with time
schedule to control items such as
parking lot lights.




Model number nomenclature
c SO%BQQAEA_:_

F D
50 — Cooling Only
Electric Heat Option Outdoor Air Option

—Q
|-

- —Standard Unit
A __ Economizer Only
C — Economizer with Barometric Relief

NP — Vertical Supply and Return D — Economizer with Modulating Power Exhaust

NB — Horizontal Supply and Return

Inlet Guide Vane/Motor Option

Heat Option - — Standard Motor, without IGV

- — No Heat Option A — Alternate Motor, without IGV

A — Low Electric Heat (CV and VAV applications)* F — High Efficiency, Std Motor, without IGV
B — Med Electric Heat (CV and VAV applications)* G — High Efficiency Alt Motor, without IGV
C — High Electric Heat (CV applications only)* L — Standard Motor, with IGV

F — Low Electric Heat + M — Alternate Motor, with IGV

G — Medium Electric Heat t S — Hith Efficiency, Std Motor, with IGV

T — High Efficiency, Alt Motor, with IGY

Nominal Tons

024— 20 Packaglng'
028— 25 1 —Domestic
030—27
Design Series
0 — Initial
Filter and Control Option Module
- — Standard 2-in. Throwaway
EA — Option Module with Standard 2-in Throwaway Voltage
1 —575-3-60
5 —208/230-3-60
Condenser Coil Material/Hot Gas Bypass 6 —460-3-60

- — Al/Cu, without hot gas bypass
A — Al/Cu, with hot gas bypass
C — Cu/Cu, without hot gas bypass
D — Cu/Cu, with hot gas bypass

LEGEND
Al — Aluminum
Cu — Copper
CV — Constant Volume
IGV — Inlet Guide Vanes
VAV — Variable Air Volume

*Without inlet guide vanes
1With inlet guide vanes



Physical data

BASE UNIT 50 NP024 NB024 NP028 NB028 NP030 NB030
NOMINAL CAPACITY (tons) 20 20 25 25 27 27
OPERATING WEIGHT (lb)* 2440 2650 2900 3100 2930 3140
COMPRESSORS (2 each unit) Semi-Hermetic. 06D Type, 1750 Rpm
Capacity Steps (%) 21, 42, 62, 80, 100 | 20, 40, 60, 73,86, 100 | 19, 38, 57, 71, 86, 100
REFRIGERANT R-22, Controlled by Thermostatic Expansion Valve
Operating Charge (Ib), Sys 1/Sys2
Without Optional Hot Gas Bypass 23.1/181 22.6/16.3 22.3/18.3
With Optional Hot Gas Bypass 252181 24.6/16.3 24.3/18.3
CONDENSER COILS 3-Row, 3-in. Tube Diameter
Face Area (sq ft) .
Fins Per In. (Aluminum) 17.0 190 19.0
{Copper) 15.7 175 175
EVAPORATOR COILS 4-Row, 2-in. Tube Diameter
Face Area (sq ft) 201 23.4 234
Fins Per In. 15 15 15
CONDENSER FANS (2 each unit) Propeller Type, 30-in. Diameter, 1140 Rpm
Nominal Cfm 10,000 13,000 15,000
Nominal Hp %4 (208/230, 460 v); 1 (575 v) 1 1
Watts input (Total) 1700 2400 2900
EVAPORATOR FAN (1 each unit)t Centrifugal Type, 18 x 15-in.
Nominal Cfm 8,000 10,000 10,800
Maximum Allowable Cfm 10,000 12,500 12,500
Maximum Allowable Rpm 1,200 1,200 1,200
Standard Motor and Drive 1 438-in Fan Pulley Bore, Service Factor 1 15
Motor Hp 5 72 10
Full Load Efficiency (%)
Standard 843 84.8 874
High 86.5 885 89.5
Motor Frame Size 184T 213T 215T
Fan Pulley Pitch Diameter (in.) 106 80 80
Motor Pulley Pitch Diameter (in.)
Pulley A 4.75 412 4.50
Pulley B 5.30 450 500
Resulting Fan Rpm
Pulley A 780 900 980
Pulley B 875 980 1090
Belts
Quantity 2 2 2 2 3 3
Length (in.) 56 85 47 85 47 85
Optional Motor and Drive 1 438-in. Fan Pulley Bore, Service Factor 1 15
Motor Hp TV 10 15
Fuil Load Efficiency (%)
Standard 848 87 4 857
High 88.5 89 5 900
Motor Frame Size 213T 215T 2547
Fan Pulley Pitch Diameter (in.) 80 80 8.0
Motor Pulley Pitch Diameter (in.)
Pulley A 412 450 5.00
Pulley B 450 500 5.30
Resulting Fan Rpm
Pulley A 900 980 1090
Pulley B 980 1090 1160
Belts
Quantity 2 2 3 3 3 3
Length (in.) 47 80 47 85 50 85
Optional P%wer Exhaust™* 1 Propeller Type, 1140 Rpm
Motors...Hp . 1.1 1.1
Fans...Diameter (in.) 1..24 NA 1.30 NA 130 NA
Filters (Quantity...L. x W x D)
20% Standard Efficiency 2..18x24x 2 2.18x24x2 2.18x24x2
Throwaway 4.24x24x2 6..20x 24 x 2 6 20x24x2

*Weights do not include economizer See page 7 for weights of options and accessories.
tStandard fan motor is supplied with standard fan drive, pulleys, and belts. Optional fan motor is sup-
plied with optional fan drive, pulleys, and belts. Other combinations are field supplied Pulley A is
installed in base unit. Pulley B is shipped with base unit.
**Optional unit-mounted power exhaust not available (NA) on Model 50NB. Accessory modulating power
exhaust may be duct mounted on 50NB instaliations.




Physical data (cont)

WEIGHT DISTRIBUTION AND CENTER OF GRAVITY

| e A 2

|
L

WEIGHT OF DIM
UNIT CORNER (Ib) (ft-in.)
7 ) 3 7 A B

024 749 491 531 809 4-1 3-8
50NP 028 883 579 625 953 4-5 3-8
030 891 585 632 962 4-5 3-8
024 791 520 586 893 5-1 3-7
50NB 028 910 613 691 1026 5-6 3-7
030 921 620 700 1039 5-6 3-7

NOTE: Weights include economizer, but not economizer rain hood.
See Operating Weights of Options and Accessories table, at right.

EER and IPLV ratings

UNIT 50 EER* IPLV*
NP024 9.7 100
NB024 9.6 9.8
NP028 9.0 8.9
NBO028 8.8 84
NP030 8.6 8.4
NBO030 8.5 80

EER — Energy Efficiency Ratio
IPLV — Integrated Part-Load Values

The integrated part load value (IPLV) is a calculated value
to compare unit part load operation. Refer to ARI 360-D1
(Air Conditioning and Refrigeration Institute) for additional
information.

024 units only.

OPERATING WEIGHTS OF OPTIONS

AND ACCESSORIES
OPTION OR ACCESSORY WEIGHT (Ib)
ROOF CURB
Vertical Supply/Return (50NP) 250
Horizontal Supply/Return (50NB) 280
ECONOMIZER 140
ECONOMIZER RAIN HOOD 140
25% OUTDOOR AIR HOOD 40
POWER EXHAUST 70
HOOD FOR POWER EXHAUST OR
BAROMETRIC RELIEF 110
HAIL GUARD 40
ELECTRIC HEAT (kW)
18 75
36 85
72 110
90 110
108 110
ALTERNATE MOTOR AND DRIVE
Size 024 45
028 25
030 45
COPPER CONDENSER
Size 024 104
028,030 143
INLET GUIDE VANES 100

Part load operation

For efficient part load operation, the Weathermaker® I units
utilize 2 semi-hermetic compressors, each on its own refrig-
erant circuit. Additional capacity steps allow the unit to match
the cooling load without cycling compressors or artificially
loading the unit with hot gas bypass. In addition, the PIC
controls provide lead/lag operation to prolong the life of both
COMPressors

Units have 5 to 6 stages of cooling capacity as standard.
Electric unloaders are factory installed on both compressors.
Capacity reduction is handled by both the lead and lag
Compressors.

To provide the maximum capacity steps available, units
are supplied with electric unloaders as standard.

See Physical Data table for capacity steps per unit



Options and accessories

ITEM OPTION*|ACCESSORY?t

Integrated Economizer

Inlet Guide Vanes

Copper/Copper Condenser Coil

High-Efficiency Evaporator-Fan Motor™

Control Option Module

Hot Gas Bypass

Barometric Relieftt

100% Modulating Power Exhausttt

x| >t x| | >t x| x| ] <

Electric Heat

Roof Curb

Condenser Hail Guard

Differential Enthalpy Sensor

HSIO (Keyboard and Display Module)

PSIO2 (Processor Module)

Refrigerant Pressure Transducers

Space Temperature Sensor (T56)

Humidity Control Sensors

Outdoor Air Cfm Kit

] > > x| g x| x| ] x| x| X} x| X

25% Manual Outdoor-Air Kit

*Factory installed
1Field installed
“*Not available on 575-v units
t1Unit mounted on vertical discharge applications; duct mounted on horizontal
discharge applications

PSIO NO. 2

The accessory field-installed (factory-installed when
included as part of the control option module) pro-
cessor module no. 2 supports the sensors used for
humidity control, outdoor-air cfm, 1AQ, expanded
economizer control, building pressurization and smoke
purge control, hydronic coil protection, and super-
heat monitoring. In addition, the PSIO no. 2 sup-
plies the outputs for humidity and hydronic heating
coil colntrol, and the discrete output with timed clock
control.

) i
apaimi

POWER EXHAUST

When combined with the economizer, the 100% modulating power
exhaust can be used to exhaust up to 100% of the return air and
eliminate overpressurization of the building The power exhaust
utilizes 1 propeller-type fan driven by its own motor. A Va-in OD
plastic tube to sense building pressure is field installed

The 100% modulating power exhaust energizes the motor ac-
cording to interior space pressure. The fan has discharge mod-
ulation dampers.




TRANSDUCERS

The transducers can be purchased as a field-installed acces-
sory or as a factory-installed part of the control option mod-
ule The transducers monitor the refrigerant pressures, per-
mitting improved control of head pressure and refrigerant
pressures This information can be monitored either locally or
from a remote location.

INLET GUIDE VANES

Inlet guide vanes provide fan modulation All controls are
factory installed. A v4-in OD plastic tube to sense supply
duct pressure is field installed

HSIO

The keypad and display module is a local interface device that is
purchased as an accessory and field installed. The HSIO provides
unit function information at the unit, and is easily installed. The mod-
ule is portable, and one module can be moved from unit to unit for
ease in routine maintenance. The HSIO is required to change the
unit from standby to run mode and back Therefore, an accessory
HSIO is required for initial start-up and for most service and diag-
nostic routines.

ECONOMIZER

Optional integrated economizer saves energy by using low temperature outdoor air to provide cooling A solfid state enthalpy control adjusts the
economizer. The electronic control logic located in the processor module (PSIO1) integrates economizer cooling with mechanical cooling. If the
conditioned space requires more cooling, mechanical cooling will be brought on to satisfy the cooling need Spring return damper motor au-
tomatically closes the outdoor-air dampers in the event of a power failure

Low-leakage design includes sealing strip along edge of damper blades and venetian blind type seal along end of damper blade.




Base unit dimensions — 50NP

\Corrier

CONN — Connection
DIM — Dimension
EIIC():TES: —  Product Integrated Controls UNIT WEIGHT* A B c o E F
1 Dimensions in [ ] are in millimeters SIZE Lb Kg mm | Ftin.| mm | Ftin.| mm Ft-in. | mm | Ftin. | mm | Ftin. | mm | Ftin,
2 Center of gravity 50NP024 | 2580 | 1172.7| 1244.6 | 4-1 | 1680.0| 5-616 | 3141.0 | 10-3%4e | 525.5 | 1-8'%4s ] 807.0 | 2-7% 2048.0 | 6- 8%
3 Allow 12'-0" (3658) at top and 6'-0” (1829) on sides for _SONP028 3040 | 1381.8
service and operational clearance SONP030 | 3070 | 13955 13462 4-5 119560| 6-5 | 33970 11-1% 3825 | 1-3%46 | 9350 | 3-0'%6 | 21310 | 6-117%
4 On multiunit applications, ailow 12'-0" (3658) between
adjacent condensers and economizers “Weights include economizer, but not rainhood
5 For smaller service and operational clearances, con-
tact Carrier Application Engineering Department
6 Bottom ducts designed to be attached to accessory roof
curb. If unit is mounted on dunnage, it is recommended
the ducts be supported by cross braces as done on the
accessory roof curb .
7 Always line up condenser end of unit tight against the
roof curb X 274 174"
8 Units with bottom return and power exhaust require a F b ey 274 1/
90 degree elbow in return air duct . R A [717.01
9 Units with bottom suppl); and delectric heat require a Y ‘7”';;15 - CONTROL BOX| /CACCESS
90 degree elbow in supply air duct POWER IN (SIDE) - 0°-4 5167 /3
10 When unitis slab mounted, locate the condensate drain (SEE VIEW A) -1 £109.0] ACCESS DOOR DooR
as low as possible on vertical face of base rail at the 4 \ .
same location as the standard condensate drain using . - A
factory supplied fitting Plug factory drilled condensate 0°-10 3/4
hole [273.01 d - - =
0'-3 5/8” :g'—?osg% 263,01 l |
- - "[263.01 4/ - [ 1 = .
Ko. @ 0°-3/4" 119.11 _/| SUPPLY 2°-6 174
[51.91 NPT LOW VOLTAGE [ ‘ [768.01
T 0°-3 1/2" (88,917 ! !
1°-8° NPT FIELD PONER gy - — _
[508. 01 0°-7 3/4% [o=
[197.01 37210 15/16° 4[’]—402 .’;J)/JB
[1182.01
110l 1516 & o—- " b AN - :
[583.0] | T
e - | A
[127.01 3 [1117.61 RETURN ) ‘%752.0
0'-10 1743 L6 3167 I l
[260.01 2.0 | W T/ M- :
- lk-0°-8 15/16" [227.0] Rl fo0°-5 13/16”
- kor5" 127,01 { 4-45m" | E [148.01
| [1337.01
VIEW A ¢
L ¢
o D B o
2°-0 3/8° . - 1°-6 3/47
2°-7 1/2= [o—
f5'9~5—3§__1'—1 174 £800. 0 [477.01
[337.4] .
POWER EXHAUST OR
BAR. RELIEF HOOD L
(HOODS FIELD INSTALLED)
25% AIR HOOD: (!
(HOODS FIELD INSTALLED)
glg @T%)glil’gg}’( DRATN CONN ECONOMIZER HOODS
0'=1 174°131.81 NPT (HOODS FIELD INSTALLED)
FILTER ACCESS DOOR
ELECTRIC HEAT CONTROL BOX ACCESS DOOR
i —
47-4 11/167 = 4°-4 1/4"
[1337.91 / £1327.81
%\
: = £ !
[ 7 ma / 5NE \ !
0°-1 3/8” [35.1] DIA. il 0r=1 172"
HOLE IN LIFTING LUG “"“‘?35_1”1/2 =
?°~7 1/27 BASE FRAME COMPRESSOR DRAIN CONN.
[2324.01 ACCESS DOOR ¢ BASE FRAME
LIFTING POSITION /
711" | POWER EXHAUST OR 25% AIR(ACCESSORY)
[2413.01 BAROMETRIC RELIEF OPTION ECONOMIZER OPTIONAL
8’-1 1/27QVERLIFTING SEE ABOVE FOR ECON OPTION
[2476.51 5HIpPING DIM.
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Base unit dimensions — 50NB

Curricr

®

1

N o g W N

CONN
DIM
PIC
NOTES:

— Connections
Dimensions

Product Integrated Controls

Dimensions in [ ] are in millimeters

Center of gravity

. Allow 12'-0” (3658) at top and 6’-0" (1829) on sides

tor service and operational clearance.
On multiunit applications, allow 12'-0" (3658) be-
tween adjacent condensers and economizers

. For smaller service and operational clearances, con-

tact Carrier Application Engineering Department
Always line up condenser end of unit tight against
the roof curb

When unit is slab mounted, locate the condensate
drain as low as possible on vertical face of base rail
at the same location as the standard condensate
drain using factory supplied fitting Plug factory drilled
condensate hole.

UNIT

WEIGHT*

D E

SIZE Lb

Kg

mm

Ft-in.

Ft-in. Ft-in.

Ft-in. mm

Ft-in.

50NB024 | 2790

1268.2

1549.4

5-1 2182.0

7-17% | 6820 | 2-274

3909.0

12-9% | 533.5

1-9

50NB028 | 3240

1472.7

50NB030 | 3280

14909

1676 4

5-6 24700

8-1% | 8100 | 2-7%

41650

13-8 3795

1-21%6

*Weight includes economizer, but not rainhood

POWER IN (SIDE

(SEE VIEW A)
0'-7 13/15:,\

£199.0j
)/\—1'(25.01
TYP ALL FLANGES .
VIEW B 0°-10 3/4
I [273.01"
18 GA. STL  07=3/47 [19.11 NPT LOW VOLTAGE —
0°-3 1/2° [88.81 NPT FIELD POWER—]
0°-3 5/8° :3'_?0%% (283 o1
- - "[263 0]
207 97K 0- (2»%
g
1°-8
[508.01  0°-7 3/4% |o 3'-7°
r197.01 3°-10 15/16" [1092.21
§ ' £1192.01
1°-10 15/16"
(56301 4
(127.01 T
0 -10 17471 Lo -
[260.01 tea.01
> k-0'-B 15/16" [227.0]
- k—0'-5" [127.0]
VIEW A
17-1 174"
o <337 47 ACCESS DOOR

P

25X AIR HOOD

CHOOD FIELD ‘\

INSTALLED) \

PIC AUXILIARY 3'-11 5/8 DRAIN CONN.
CONTROL BOX [1210.01

A

FILTER ACCESS DOOR

CONTROL BOX ACCESS
/— ES.

A
o0’ ~4 5/7
[109.0]
Pt
-

DOOR

ELECTRIC HEAT CONTROL
BOX ACCESS DOOR

ACCESS DOOR

0°-1 1747 [31.8) NPT

7°-7 1/2°BASE FRAME

o~

ECONOMIZER HOODS
(HOOD FIELD INSTALLED)

27-7 1/2%
[800 01

17-6 3/47

“ " 477 01

-
-

[2324.01

77.11~ LIFTING POSITION

{2413.01

g°-1 1/2"0VERLIFTING

[2476.51SHIPPING DIM.

§uPPLY— SEE VIEW B RETURN
PAVES NP
N/
4°-4 11/16" e ]
11337.9] — 4-4 174
(1065. 01 [1327.8
0-7" -
1178.01
= 7 = f i
e | s b omain cow.
(ACCESSORY) 01 172
COMPRESSOR ./ , . i gggf}'gz; EER :
ACCESS DOOR 4°-6 3/8 2°-2 7/8
[1362. 0 1662.0 SEE ABOVE
7°- 0 5/8" FOR ECON
12150.0] c —
BASE FRAME

11



Accessory dimensions — 50NP

ROOF CURB
- [721 . SEE VIEW A
“0'-2 13/16
1341
0°-5 1/41 'c_stm ?
0’-1 15/18" 2°-8 3/47 S
i 9'-8 1/4" 3'-1 7/8" ®32 018, -
ke [ 7674 (2953 S

BASE RAIL CROSS SECTION
TYP ALL BASE RAILS
SCALE 1.3

\ /\s 4°-1 13/16"
> 7" < \ (1266
(768) \
\ / 8’-2 7/167
AN (2501)
. 4 5/8
0'-3
763 2°-6 9/16" .
aye) 77D
-, -
7
7
P s GASKET -
‘/ (SUPPLIED WITH CURB) NAIL
NOTES:
1 Roof curb accessory 50DJ900401 is shipped
unassembled

2 Dimensions in ( } are millimeters
3. Roof curb: 16 gage (VA03-56) steel
4 The 028 and 030 units overhang the roof
VIEW B curbs on the return air end

(TYP. ALL CORNERS)

RIGID INSULATION

NOTE: To prevent the hazard of stagnant water build-up in
the drain pan of the indoor-air section, unit can only be

COUNTER FLASHING
(FIELD SUPPLIED)

ROOFING FELT
(FIELD SUPPLIED)

CANT STRIP
(FI1ELD SUPPLIED)

0°-1 3/4"
> 44
(TYP ALL SIDES)

ROOFING MATERIAL
(FIELD SUPPLIED)

0-3 1/4”
10DEG

)
(FIELD SUPPLIED)
UNIT LEVELING TOLERANCES
! .
pitched as shown
CONDENSER
AND
COMPRESSOR
END
CONDENSER CONDENSER
VIEW A AND AND
—_— COHPREDSSOR 0-3/47 | COMPRESSOR
. 1. EN 50 DEG END
< (SCALE: 1:7 9 bH
$

12




@

Accessory dimensions — 50NB

- {721 .
Fo‘—2 13/16
[134]
0°-5 1/4] Tsim
0’-1 15/16"
L} . .
e (767 12°-2 172

3721

BASE RAIL CROSS SECTION
TYP ALL BASE RAILS
SCALE 1.3

3°-4 11/16"

.

VIEW B
(TYP. ALL CORNERS)

VIEW A

(SCALE: 1:7)
NOTES:
1 Roof curb accessory 50DJ900401 is shipped
unassembled
2. Dimensions in { ) are millimeters
3 Roof curb: 16 gage (VA03-56) steel
4 The 028 and 030 units overhang the roof curbs on

the return air end

SE :

= >
€1034) < //I
A
0 lF 3'>2 9/16” > g
76) (380> 3'-5 7/8

ROOF CURB

0°-1 174"
32

0°'~1 3/47
14
(TYP ALL SIDES)

1°-7.1/4°
(488)

10°-5 3/8”
(3185)

GASKET
(SUPPLIED WITH CURB)

COUNTER FLASHING
(FIELD SUPPLIED)

ROOF ING FELT
(FIELD SUPPLIED)

CANT STRIP

(FIELD SUPPLIED)

ROGFING MATERIAL

NP (FIELD SUPPLIED)
% -

AN

RIGID INSULATION
(FIELD SUPPLIED)

CONDENSER
AND - 0-4”
COMPRESS -
END 138 DEG
¥
CONDENSER CONDENSER
AND AND
COMPRESSOR | 0-3/4™ | COMPRESSOR
END 50 DEG END
%
[

UNIT LEVELING TOLERANCES

NOTE: To prevent the hazard of stagnant wa-
ter build-up in the drain pan of the indoor-air
section, unit can only be pitched as shown.
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Selection procedure (with 50NP024 example)

11

Determine cooling and heating requirements at
design conditions.
Given:

Required Cooling Capacity (TC) . 230,000 Btuh

II

Select unit that corresponds to power source
available.

The Electrical Data table on page 21 shows that a 460-
3-60 unit is available

%Zgﬂgfdl_lile:;hggpég%éi?yq T 128:888 gﬁ‘;ﬂ 1\ Selec-t.heating f:apacity of unit to provide design
Condenser Entering-Air Temperature . . . . . ..95F condition requirement.

Indoor Air Temperature ... ... 80 F edb, 67 F ewb Using the formula found in the notes following the Heat-
Evaporator Air Quantity ....... ..... 7,000 cfm ing Capacities table on page 17, calculate unit heating
External Static Pressure . .. ... ..... 1.50 in. wg capacity. Unit 50NP024 with 18 kW will provide 61,434
Electrical Characteristics (V-Ph-Hz) ... ... 460-3-60 Btuh (18 kW x 3413 Btuh/kW).

Integrated Economizer Required.
Ewb — Entering Wet Bulb
Edb — Entering Dry Bulb

Select unit based on required cooling capacity.

Determine fan speed and power requirements at
design conditions.

Tabulated fan performance includes 2-in. throwaway

filters and wet evaporator coil. Refer to Component Pres-
sure Drops table on page 20 for economizer pressure
drop (.2 in. wg) and 18 kW heater pressure drop
(.11 in. wg) Add these pressure drops to the specified
external static pressure of 1.5 in. wg.
1.50 + .20 + .11 = 1.81 in. wg

Find fan rpm and bhp at 1.8 in. wg and 7,000 cfm on
Fan Performance table on page 17. Note that the fan
speed is 930 rpm and the power required is 5.2 bhp
The standard 5.0 hp motor is required.

Enter Cooling Capacities table below at condenser en-
tering temperature of 95 F. Unit 50NP024 at 7,000 cfm
and 67 F ewb will provide a total capacity of 233,000
Btuh and a SHC of 174,000 Btuh. Calculate SHC cor-
rection, if required, using notes under cooling capaci-
ties tables.

Performance data

COOLING CAPACITIES

50NB,NP024
Air Entering Evaporator — Cfm/BF
apemp (F) B ] 6000/0.04 I 7000/0.04
Condense? Air Entering Evaporator — Ewb (F)
R e s e e e I ] 67 62 72 67 62
TC S Shpaseaiy 255 237 218 263 245 227
85 SHC 3 2 13 165 197 139 179 214
kW 3 e SR e 2q 176 171 16.5 17.9 17.4 16.8
TC : X ? s S Ry b ,.'iE"-:;." 243 225 208 250 233 216
95 SHC i 7 & Y e 126 160 191 134 174 209
kW . o e S & 19.1 18.4 17.7 19.4 18.7 18.1
TC z R i 237 219 203 244 227 211
100 SHC Z 3 124 158 188 132 171 205
kW 5 ' £ 19.8 19.0 18.4 20.1 19.4 18.7
TC ' 3 & 231 214 199 238 220 206
105 SHC ! 122 156 185 130 169 202
kW F s 3 20.5 19.7 19.0 20.8 20.0 19.3
TC % " % e 218 202 189 224 209 195
115 SHC 2 : e ' o S 17 151 178 125 164 194
kW X QA Yo 21.9 21.0 20.3 22.2 21.4 20.6
TC e e T R 213 197 184 218 202 190
120 SHC 3 ) A 15 115 148 175 123 161 190
kW R R ik S e 226 216 209 229 220 213
50NB,NP024
Air Entering Evaporator — Cfm/BF
Aleg;‘ge(r'a 8000/0.05 [ 9000/0.06 I 10,000/0.06
(,!ondense? Air Entering Evaporator — Ewb (F)
72 67 62 72 67 62 72 67 62
TC 266 249 232 269 252 238 271 255 244
85 SHC 146 191 230 153 202 237 160 213 244
kW 18.1 17.5 16.9 18.2 17.6 17.1 18.3 17.7 17.4
TC 254 237 222 256 239 228 259 242 233
95 SHC 142 186 221 148 197 227 155 208 233
kW 19.5 18.9 18.2 19.7 19.0 18.5 19.7 19.0 18.7
TC 247 230 217 249 233 222 252 236 228
100 SHC 139 183 216 146 194 222 153 205 228
kW 20.3 19.5 19.0 203 19.7 19.2 20.5 19.8 19.5
TC 241 224 212 243 207 217 245 230 223
105 SHC 137 181 212 144 192 217 150 202 223
kW 21.0 20.2 19.6 214 20.3 19.8 21.2 20.5 20.1
TC 227 212 202 229 215 2086 231 216 211
115 SHC 132 175 202 139 185 206 145 196 211
kW 22.4 21.6 20.9 22.5 21.6 21.2 22.6 21.8 215
TC 221 205 197 222 208 201 224 210 206
120 SHC 130 172 197 136 183 201 143 193 206
kW 230 222 217 232 22.4 21.9 233 225 222

14
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COOLING CAPACITIES (cont)

50NB,NP028
Air Entering Evaporator — Cfm/BF
Temp (F) i 7500/0.03 ] 8750/0.04
Air Entering - >
Condenser Air Entering Evaporator — Ewb (F)
; 72 67 62 72 67 62
TC 335 311 288 345 322 299
85 SHC 170 214 255 180 231 277
kW 26.0 250 240 265 255 245
TC 319 296 275 328 306 285
95 SHC 164 207 247 174 225 271
kW 280 269 257 285 274 262
TC 311 289 268 319 298 278
100 SHC 161 204 244 172 221 266
kW 290 278 267 295 283 272
TC 303 282 262 311 290 272
105 SHC 158 202 241 169 218 263
kW 30.0 287 275 305 293 281
TC 287 268 249 294 275 258
115 SHC 152 195 233 162 212 254
kw 318 306 293 324 311 299
TC 279 260 242 286 268 252
120 SHC 149 192 229 159 208 249
kW 328 315 30.1 334 320 30.8
50NB,NP028
Air Entering Evaporator — Cfm/BF
Temp (F) 10,000/0.04 ] 11,250/0.05 ] 12,500/0.06
Air Entering n -
Condenser Air Entering Evaporator — Ewb (F)
72 67 62 72 67 62 72 67 62
TC 350 328 306 353 331 312 356 335 318
85 SHC 190 247 2908 199 261 309 208 276 318
kw 26.8 258 247 269 259 250 270 261 253
TC 333 311 291 336 315 299 339 318 305
95 SHC 183 240 287 193 255 296 201 269 305
kw 288 276 26 6 289 278 270 29.0 280 274
TC 324 303 285 327 306 291 331 310 299
100 SHC 181 237 282 189 250 290 199 265 299
kw 298 286 27.6 299 288 279 300 290 283
TC 316 295 278 319 298 285 322 302 291
105 SHC 178 234 277 186 247 284 195 261 291
kw 307 295 28.4 309 297 289 310 30.0 203
TC 298 279 265 301 283 271 303 286 278
115 SHC 172 227 264 180 240 271 189 254 278
kw 327 313 304 329 316 308 330 318 313
TC 289 271 258 291 274 265 294 278 271
120 SHC 168 224 258 176 237 265 185 251 271
kw 33.7 32.3 314 337 325 318 339 328 323
% VAV Applications Only 3 SHC is based on 80 F edb temperature of air entering evaporator coil
Below 80 F edb, subtract (corr factor x ¢fm) from SHC
BF  — Bypass Factor Above 80 F edb, add (corr factor x cfm) to SHC.
E\\;vvb - Entenng Wetl-vl|3utlb b nout
— Compressor Motor Power Inpu
SHC — Sensible Heat CaB (1000 Btuh) ENTERING AIR DRY-BULB TEMP (F)
TC — Total Cap (1000 Btuh) Gross BF 79 78 77 76 75 under 75
?IOI;'ES:t nteroolation | issible Do not extranolat 81 82 83 84 85 over 85
. Direct interpolation is permissible Do not extrapolate
2 The following formulas may be used: Correction Factor
.05 1.04 207 311 4.14 5.18
_ sensible capacity (Btuh) 10 ‘98 196 294 3'go 4.91 Use formula
idb = tedb T76x ofm 20 | 87 | 174 | 262 | 349 | 436 | Shownbelow

two = Wet-bulb temperature corresponding to enthalpy of air
leaving evaporator coil (hlwb)

total capacity (Btuh)

45 xcfm
Where: hg,,,, = Enthalpy of air entering evaporator coil

hwbh = hewb -

Interpolation is permissible.
Correction Factor = 110 x (1 - BF) x (edb - 80}

4 Cooling capacities are gross and do not include deduction for evaporator-fan

motor heat

15



Performance data (cont)

COOLING CAPACITIES (cont)

50NB,NP030
Air Entering Evaporator — Cfm/BF
Temp (F) 3 2 T B10070.04 L7 -
Air Entering (ARG e 070 | 507005
Condenser Air Entering Evaporator — Ewb (F)
o i Z s _,-.- 2 R e 72 67 62 72 67 [:¥]
TC 363 337 312 372 346 321
85 SHC 184 230 275 194 247 297
kw 278 266 256 28 2 27 1 260
TC 348 323 298 355 330 307
95 SHC 178 224 268 188 241 290
kW S # 300 287 27.5 303 290 279
TC 339 314 291 347 323 299
100 SHC 2 175 221 264 185 238 285
kw 2 N H 311 297 284 315 302 288
TC 2 s 7 ] 332 307 284 338 313 292
105 SHC ! 171 218 260 182 235 282
kw N 321 306 294 32.5 311 209
TC LK R e 314 292 270 320 297 277
115 SHC 4 S ! 165 211 253 175 228 272
kW S e T SR 341 326 3t2 346 330 317
50NB,NP030
Air Entering Evaporator — Cfm/BF
Temp (F) 10,800/0.05 12,150/0.06
Air Entering
Condenser Air Entering Evaporator — Ewb (F)
72 67 62 72 67 62
TC 378 353 328 382 357 335
85 SHC 204 264 316 214 280 331
kW 284 27.4 263 28.6 275 266
TC 360 335 314 364 340 320
95 SHC 198 257 307 207 273 320
kW 3086 293 28 2 308 29.6 286
TC 352 327 306 356 331 314
100 SHC 195 254 303 204 269 314
kW 317 304 292 319 306 297
TC 342 319 299 346 324 306
105 SHC 192 250 297 201 267 306
kW 32.8 314 303 330 317 3086
TC 325 302 285 330 307 293
115 SHC 185 243 285 195 259 243
kW 349 334 32.2 352 337 328
FEEEE VAV Applications Only Where: hy,, = Enthalpy of air entering evaporator coil
BF — Bypass Factor 3 SHC is based on 80 F edb temperature of air entering evaporator coil
Ewb — Entering Wet-Bulb Below 80 F edb, subtract (corr factor x cfm) from SHC
kW — Compressor Motor Power Input Above 80 F edb, add (corr factor x cfm) to SHC.
SHC — SenS|t():Ie He%OCaBt (;]0%([) Btuh)
LZTE; Total Cap (1000 Btuh) Gross ENTERING AR DRY-BULB TEMP (F)
1 Direct interpolation is permissible Do not extrapolate BF 79 78 77 76 & under 75
2 The following formulas may be used: 87 82 83 :Z4 85 over 85
g = tedb - sensible capacity (Btuh) Correction Factor
° 10X ofm %o | "% | 756 | 2ou | sse | ao1 | Useiormua
tiwh = Wet-bulb temperature corresponding to enthaipy of air .20 87 174 262 3.49 436 shown below
leaving evaporator coil (hwb)- — —
] Interpolation is permissible
hior = houg - o181 capacity (Btuh) Correction Factor = 110 x (1 - BF) x (edb - 80)
wb ewb - ——— —————

45 x cfm

16
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ELECTRIC HEATER CAPACITIES

MED (kW) HIGH (kW)
UNIT 50 VOLTAGE Sli_r%\llg (Skt‘ellvg)e Two Stages Two Stages
1st | 1stand 2nd | 1st | 1st and 2nd

208 15 15 29 29 59

230 18 18 36 36 72

NP024,028,030 460 18 18 36 54 90
575 N/A 18 36 54 72

208 15 15 29 45 74

230 18 18 36 54 90

NB024 460 18 18 36 54 a0
575 N/A 18 36 54 90

208 15 15 29 45 74

230 18 18 36 54 a0

NB028,030 760 18 18 36 73 708
575 N/A 18 36 72 108

N/A — Not applicable
NOTE: Btuh = kW x 3413 Btuh/kW

FAN PERFORMANCE — 50NP UNITS WITHOUT INLET GUIDE VANES

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
o AI?&'&SW 0.2 0.4 06 0.8 70 12 14 16 18 2.0
Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp { Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
6,000 570 18 | 620 22| 660 | 24 | 690 26 730 | 2.9 770 | 33 820 | 3.6 850 38| 880 40| 920 43
7,000 630 | 27 | 670 29 710 | 33 750 35 790 | 38| 830 | 42 860 | 4.5 890 47| 930 52| 960 56
024 8,000 690 | 3.8 | 730 | 4.2 770 | 45 800 47 | 830 | 50| 860 | 55 900 57 930 62| 960 66 | 1000 72
9,000 760 | 52 | 800 54| 83 | 58 860 62| 890 | 65 930 | 70 960 | 76 990 | 81| 1020 86| 1040 8.9
10,000 830 | 67 | 860 72| 80| 76 920 | 80| 950 | 86 980 | 9.1 | 1010 | 9.6 | 1040 10.1 | 1060 | 10.5 | 1090 | 10.8
AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
one | At 22 24 26 2.8 3.0 3.2 34 3.6 3. 2.0
Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
6,000 950 | 47| 980 52| 1020 57| 1050 59| 1080 | 6.2 1110| 67| 1130 70| 1150 73 | 1180} 7.7 | 1200 80
024 7,000 990 62| 1030| 66| 1060| 69| 1080 72| 1110| 76| 1140| 80| 1160 | 84| 1180 8.8 - - - —
(cont) 8,000 1030 76| 1060 | 80| 1080 | 83| 1120 87| 1140 9.0] 1170 9.5| 1190 | 10.0 —_ - - - - —
9,000 1070 | 9.4 1100 9.7| 1130 | 10.2 | 1160 | 10.6 | 1180 | 10.9] 1200 | 11.3 — — - — - - - —
10,000 1120 | 11.1| 1150 ( 11.6 | 1170 | 12,0 ] 1190 12.4 - - - - — — — — — — — —
AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
S A'?&'r-n‘;‘” 0.2 04 0.6 0.8 10 12 14 16 18 2.0
Rpm | Bhp | Rpm [ Bhp | Rom | Bhp [ Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp { Rpm | Bhp
7,000 550 23] 590 251 630 28] 670 30| 710 33| 750 35| 800] 39} 830| 43| 870 46] 900 49
8,000 590 31| 630 35| 670 3.8 720 41| 760 45| 800 47| 830) 50} 860| 53| 900| 57] 930! 61
9,000 640 44| 690 461 730 491 770 52| 810 56| 840| 59| 870 62| 900| 66| 940| 72| 970 78
028,030 10,000 710 57| 750 59| 800 6.3 830 68| 860 72| 900| 77 940 84} 980 92| 1010 9.6{ 1030| 99
11,000 770 7.0| 820 75| 850 80| 880 86| 910 90| 940| 96| 970} 100) 1000| 106 1030 | 11.1{ 1060 115
12,000 850 9.2| 870 95| 910 | 104 | 940 | 109 960 | 112] 990 | 11.7| 1020 | 12.2} 1050 | 12.7 | 1070 | 13.2| 1100 | 13.7
12,500 870 | 100| 910 [ 110]| 940 | 115 960 | 11.9| 980 | 123 | 1010 | 12.7 | 1040 | 13.2| 1070 ! 13.7 | 1100 | 14.5| 1120 | 14.8
AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
é’o"ﬂ; A'?&'-m‘)’w 2.2 23 2, 2.8 30 3.2 34 36 38 2.0
Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
7,000 930 52| 970| 57| 1000f 63| 1030 | 6.7]| 1060 69| 1080| 72| 1110} 75 1140| 79| 1170 82 | 1190 88
8,000 960 66| 1000 72| 1030f 76| 1060 8.0| 1080 83| 1110| 86| 1140 90| 1170| 95| 1190| 99 — -
028,030 9,000 1000 ( 841 1030 87| 1060| 92| 1090 95| 1120| 100 | 1140 103 1170 107{ 1190 | 111 — - — —
(cont) 10,000 | 1060 | 10.2| 1090 [ 108 ] 1120 | 11.1| 1140 | 11.4]| 1170 | 11.9| 1190{ 124 — | — | — - - - - -
11,000 1080 | 12.0 | 1110 | 12,5] 1130 | 12.8 | 1160 { 13.1 | 1180 | 13.6 | 1200 | 14.0 — - - — — - - —
12,000 1130 | 143 | 1160 | 14.8 | 1180 | 15.3 | 1200 | 15.6 - — — — - — — — — - — —
12,500 1150 | 154 | 1170 | 15.8 ] 1200 | 16.5 — —_ - - — - - — — — - - - -

Bhp — Brake Horsepower
Boldface — Special order motor required
NOTES:
1 Fan performance is based on wet coils, clean 2-in filters and roof curb
See Component Pressure Drops table, page 20, before using fan performance

2
3

tables

Conversion — Bhp to Watts

Watts

Bhp x 746
motor efficiency

See Physical Data table, page 6, for motor efficiencies

4 Minimum airflow shown is minimum recommended design cfm Minimum air-
flow shown is minimum heating cfm for units equipped with electric heater
5. VAV applications can operate down to 70 cfm/nominal ton in cooling mode
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Performance data (cont)

FAN PERFORMANCE — 50NB UNITS WITHOUT INLET GUIDE VANES

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)

o A'fg'agw 0.2 0.4 0.6 0.8 1.0 12 14 1.6 18 2.0
Rpm | Bhp | Rpm | Bhp | Rpm | Bhp [ Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
6,000 570 19 | 620 21 670 25 710 | 28 760 | 31 790 | 3.3 830| 36| 870 39| 910 43 940 | 46
7,000 650 | 29 | 690 | 31 730 | 35| 770 | 38 | 810 ] 41 840 ( 4.4 870 47} 920 51 950 55| 980| 60
024 8,000 720 | 41 760 44 1 790 | 47 | 830 50 860 53 900 | 5.7 930 61 960 6.5 990 70] 1020 74
9,000 800 | 54| 830 | 58 | 870 | 62} 900 67 930 72 960 | 76 990 | 81| 1020 85| 1050 | 8.9] 1080 | 9.4
10,000 g70 | 72| 900 | 77 | 930 | 83 | 960 | 8.7 | 990 9.3 11020 | 9.7 | 1050 | 10.1 | 1080} 10.5| 1100 | 10.9| 1130 | 11.4

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
o A'(R&hcgw 22 2.4 26 2.8 3.0 3.2 3.4 36
Rpm | Bhp | Rpm | Bhp | Rpm [ Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm Bhp | Rpm | Bhp

6,000 970 | 50 1010| 55| 1040 59| 1070 6.2] 1100| 6.5 | 1130| 70} 1160| 75 | 1190| 79

024 7,000 1020| 65| 1050| 68) 1080 72| 1110| 75| 1140 80 | 1160} 83| 1190 | 8.8 - -
t 8,000 1060} 79| 1090| 82| 1120 87{ 1150| 9.2 1170 | 9.6 | 1200 | 10.1 — - — -
(cont) 9,000 1110 | 9.8] 1140 | 10.4| 1170 | 10.7 [ 1190 | 11.1 - - - - — - — -
10,000 1160 | 11.8 | 1180 | 12.1| 1200 | 125 | — - - - - - — - — -

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)

g A'?(ff'l;gw 0.2 0.4 0.6 0.8 7.0 1.2 14 1.6 1.8 2.0

Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp [ Rpm | Bhp | Rpm | Bhp | Rpm Bhp | Rpm | Bhp | Rpm | Bhp
7,000 630 27| 680 3.0 720 33] 760 36| 800| 39} 830 43| 860| 46| 900| 49| 930| 53] 970| 58
8,000 670 371 720| 4.0 760 43| 790| 461 8201 49| 860| 53 900 57] 930 62| 960} 67| 1000 72
9,000 740 50| 780y 52| 810 55| 840] 6.0 880 | 64| 920| 69 950 75| 980| 8111020 85| 1040 89
028,030 10,000 810 64| 840 69) 870| 74} 910 79 950 | 85| 980| 911 1010 96| 1040} 100| 1070 105 | 1090 | 108
11,000 870 84| 910 9.1 940| 95| 970| 100 1010|107 1040 | 112] 1070 | 11.6 | 1090 | 12.0 | 1120 | 12.4 | 1150 | 13.0
12,000 950 | 11.0] 980 11.6| 1010 12.1] 1040 | 12.6 | 1070 [ 13.2} 10980 | 13.6 | 1120} 14.0| 1150 [ 14.6 | 1170 | 15.0 ] 1200 | 15.5

12,500 a80 | 12.2] 1020 | 12.9| 1040 13.3{ 1070 | 13.9| 1090 | 14.4] 1120 | 14.8 | 1140 | 15.2 | 1170 | 15.7 | 1190 | 16.2 — —

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
L A'?&meiw 22 24 26 2.8 3.0 32 34 36
Rpm [ Bhp | Rpm | Bhp | Rom | Bhp | Rom | Bhp | Rpm | Bhp [ Rpm | Bhp | Rpm | Bhp Rpm | Bhp

7000 | 1000] 63| 1030| 67| 1060| 70| 1090 73| 1120 7.6] 1140 80| 1170 84[1190| 88

8000 |1030| 77| 1060| 81| 1090| 84| 1120| 87| 1140| 91} 1160| 95| 1190| 100| — | —

oo8030| 2000 | 1070| 9.3f 1100 | 96| 1130|102 1160| 106} 1180 | 110[ 1200 113} — | — ) — | —
s 10000 | 1120 | 111| 1150 | 115| 1170 | 120 1200|128 ~ [ — | = | = | - | = | - | —
(cont) 11000 |1170|133|1200( 139 — | - | — | — - = = _ Z | | -1
12,000 - =t =-1-=-!l-/-1-1-1-1-=-1-=-1-1-1-1-

12,500 -l -1t =-1=-1-=-/-1-1-1-1-1=-1-=-1-1-1=

FAN PERFORMANCE — 50NP UNITS WITH INLET GUIDE VANES

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
UNIT | AIRFLOW 0.2 0.4 0.6 0.8 1.0 12 1.4 16 18 2.0

S50NP Cfm
¢ ) Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
6,000 640 | 26 | 680 | 29 | 730 33| 770| 37| s810| 41| 840| 44)] 870 47| 910 50} 940| 53| 970 56
7,000 710 | 38 | 750 | 41 | 790 45| 820| 48| 860| 51| 890| 54 930( 59| 960| 64| 990 69| 1020( 73
024 8,000 770 | 50 | 810 | 55 | 840 58| 870| 61| 910 66| 940 70| 970 75] 1000 80| 1030| 85| 1060 ; 8.9
9,000 850 | 67 1 880 | 70 | 910 75| 940| 80| 970 85) 1000 | 9.0 1030 | 9.5| 1060 9.9| 1090 | 10.3 | 1120 | 10.7
10,000 920 | 87 | 960 | 9.4 | 990 | 10.1| 1020 | 10.6 [ 1040 | 11.0| 1070 | 11.4 | 1090 | 11.7 | 1120 | 12.1 | 1140 | 125 | 1170 [ 13.0

AVAILABLE EXTERNAL STATIC PRSSURE (in. wg)
S A'?&'ﬁgw 2.2 24 2.6 2.8 3.0 3.2 3.4 3.6
Rpm | Bhp | Rpm | Bhp | Rpm [ Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm Bhp

5000 | 1010] 60]1040| 65| 1070| 70| 1090| 73] 1120| 76| 1150 81 [ 1170 8.4 | 1200 | 838

024 7000 | 10s0| 76| 1080| 8o 1110| 85| 1140] 9.0 1160| 94| 1190| 98 | — | — | — | —
f 8000 | 1000| 9.3l 1120 o.7| 1150|101 | 1170 106|200 | 11| — | — | — | — | - | —
(cont) 0000 | 1150 | 11.2|1170] 11.77 1200 [ 123 — | - - -1 - - - _ _ _
10000 1200|135 -~ | = | = | = | - | -| -{~-| -1 ~-|-[-1]-
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FAN PERFORMANCE — 50NP UNITS WITH INLET GUIDE VANES (cont)

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)

NS A'?&'-m‘;W 0.2 0.4 06 0.8 10 12 14 16 18 20

Rpm | Bhp | Rpm [ Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
7,000 630 32| 660 34| 700 36| 740| 4.0] 780 44| 830| 48| 860| 52| 80| 55| 920 | 58| 960| 64
8,000 690 43| 730| 47| 770 50| 810} 55| 850 59| 880 63| 920| 67| 950| 72| 980( 79| 1010| 83
9,000 750 57| 790| 60| 830| 64| 860 68| 900| 73| 930 79| 960| 83| 990 | 8.8| 1020 ( 9.3 1050 | 9.7
028,030 10,000 830 73| 80| 78| 890| 83| 920| 88| 950 9.3| 980 9.9| 1010 | 10.5| 1040 | 10.9| 1070 [ 11.3] 1100 | 11.7
11,000 900 97t 930/ 10.2]| 960; 10.8| 990 | 11.4| 1010 | 11.8| 1040 [ 12.3 | 1070 | 12.8 | 1100 | 13.3 | 1120 ; 13.7 | 1150 | 14.2
12,000 960 | 12.1 990 | 12.7| 1020 { 13.3| 1050 [ 14.0 | 1080 | 14.6 } 1100 | 15.0 | 1130 | 15.5| 1160 | 16.0} 1180 | 16.6 | 1200 | 17.0

12,500 990 | 13.4| 1020 | 13.9 | 1050 | 14.6 | 1070 | 15.2 | 1100 | 15.7 | 1130 | 16.2 | 1160 | 16.9 — — - — — -

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
T A'?&‘ﬁgw 2.2 24 26 28 3.0 32 34 36
Rpm | Bhp [ Rpm | Bhp [ Rpm | Bhp | Rom | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp

7,000 990 | 691020 73] 1050 76| 1080 80| 1100| 83§1130| 8.7| 1160 9.2] 1190 | 9.7
4 1140 | 10.0 | 1160 | 10.3 | 1190 | 10.9 | —

8,000 1040 8.6 1070 | 9.0| 1100 | 94| 1120 9.7 -
028,030 9,000 10701 10.0 | 1100 | 10.4 | 1130 | 109 | 1150 | 11.3 | 1180  11.9 | 1200 | 123 | — —
! 10,000 1130 | 12.3 | 1160 | 12.8 | 1180 [ 13.4 | 1200 | 13.7| — - - —_

(cont) | 44000 | 1170 | 1458 | 1200 | 15.3
12000 | — | — | —
12,500 - — — - _ - —
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FAN PERFORMANCE — 50NB UNITS WITH INLET GUIDE VANES

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
UNIT ( AIRFLOW 02 04 0.6 08 70 12 14 16 18 2.0

50NB Cfm
¢ ) Rpm | Bhp | Rpm | Bhp | Rpm | Bhp [ Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
6,000 620 [ 25 | 670 | 29 7i0f 32| 750 35| 790 38| 830 42| 870] 46| 900 49| 940 53| 970( 57
7,000 700 | 37 | 740 | 40 780 44| 810| 48| 850| 51| 890 54| 920} 57| 950| 62) 990 67| 1020 7.2
024 8,000 780 | 52 | 810 | 56 850 | 59| 880 63| 910| 66| 950 71| 980| 77| 1010} 82) 1040 | 85| 1070 | 8.9
9,000 860 | 67 | 900 | 73 930 | 79) 90| 83| 990 88| 1020 9.3| 1050 | 9.7 | 1080 10.2 | 1110 | 10.6 | 1130 | 11.0
10,000 940 | 9.2 | 970 | 9.6 | 1000 | 10.2 | 1030 | 10.8 | 1060 [ 11.2 | 1090 | 11.6 | 1120 [ 12.2 | 1140 | 12.6 | 1160 | 13.0 | 1190 | 13.4

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
o A'?&';Tgw 22 24 2.6 2.8 3.0 32 34
Rpm | Bhp | Rpm | Bhp | Rpm § Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp

6,000 | 1010| 62| 1040 | 66| 1070 | 70| 1000 74| 1130 78 | 1160 | 83| 1190 | 8.8

024 7000 | 1050] 76| 1080| 80| 1110| 85| 1140| 89| 1170 | 95 | 1200 [ 100] — | —
(ooty| 8000 [1100] 3| 1130\ 981160 |102] 1190 108 — | — | — | — | - | —
9000 [1160|115|1o0|120| — | = | = | - | =V = - -] -] -

000 | - | =] = |- -1-}-1-1=-1-1-1-1-1=

AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
o AI?C;II-n?W ) 0.4 06 08 10 12 14 16 8 Z0
Rpm | Bhp | Rpm [ Bhp | Rpm | Bhp | Rpm | Bhp [ Rpm | Bhp [ Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
7,000 660 35| 700 38} 740 41 780 44| 810 47| 840 50| 880 53| 910} 57| 940 61 970 | 66
8,000 740| 47| 780| 52) 820| 56] 860) 59| 890 63| 920] 67| 950 | 72| 980| 77| 1010 82| 1040| 86
9,000 820 63| 80| 67{ 880 71 910 75| 940| 80 980| 86| 1010| 9.2]1040| 96| 1070 | 100 | 1100 10.4
028,030 10,000 900| 85| 930| 9.0] 960| 95| 990|101 | 1020|106 1050 | 110 | 1180 | 11.5| 1110 | 12.0} 1130 | 124 | 1160 | 12.8
11,000 970 | 11 1| 1000 | 11.6 | 1030 | 12.0 | 1060 | 12.5 | 1090 | 13.1 | 1120 | 13.6 | 1140 | 14.2 | 1170 | 14.7 | 1200 | 15.3 - -
12,000 1050 | 13.9 | 1080 [ 14.5| 1100 | 14.9 | 1130 | 15.6 | 1160 | 16.1 | 1180 | 16.5 | 1200} 17.0 - — — - - -
12,500 1070 | 14.8 | 1100 | 15.7 | 1130 | 165 | 1160 | 16.9 — — —- - — — — - - - - -
AVAILABLE EXTERNAL STATIC PRESSURE (in. wg)
o A'?&';TSW 22 24 26 28 30 32 34
Rpm | Bhp [ Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
7,000 1000 | 70| 10301 74| 1060| 78] 1100 83| 1130{ 8.8]| 1160 | 9.3 | 1190 9.8
8,000 1070 | 89| 1100 93| 1130 98] 1160 ( 10.2 | 1180 | 10.7 | 1200 | 11.2 — -
9,000 11301 110] 1150 | 114 | 1170 | 11.8 | 1200 [ 12.3 - — - - — -
028,030 = _ 2 = - o
10,000 1190 | 13.5 - — — — — —
{cont) 11,000 - — - - - - — - - — -~ — — —
12,000 -l - -t~ -1-1=-1 - -]l -1 =-1-1-1 -
12,500 - - =-1-=-1=-1=-1=-1-1-1t-1-1-=-1-1-
Bhp — Brake Horsepower 4 Minimum airflow shown is minimum recommended design ¢fm Minimum
Boldface — Special order motor required airflow shown is minimum heating cfm for units equipped with electric heater

NOTES: 5 VAV applications can operate down to 70 cfm/nominal ton in cooling mode
1 Fan berformance is based on wet coils, clean 2-in filters and roof curb.
2 See Component Pressure Drops table, page 20, before using fan performance

tables
3 Conversion — Bhp to Watts
Bh 746
Watts = p X

motor efficiency
See Physical Data table, page 6, for motor efficiencies
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Performance data (cont)

COMPONENT PRESSURE DROPS (in. wg)

CFM
COMPONENT 6000 | 7000 | 8000 | 9000 | 10,000 | 11,000 | 12,000
ECONOMIZER
All Units 018 0.20 0.25 0.28 0.32 0.36 0.40

LOW ELECTRIC HEAT
208/230 and 460 V

50NP 003 011 015 0.16 018 0.18 0.19

50NB 003 0.10 014 0.14 015 0.17 0.20

MED ELECTRIC HEAT
208/230, 460 and 575 V

50NP 020 0.24 029 035 0.41 048 0.56
50NB 009 0.13 014 0.16 0.21 0.25 0.30
HIGH ELECTRIC HEAT
208/230 V
50NP 0.28 0.33 0.39 0.47 0.58 0.68 080
50NB 0.12 0.16 0.18 020 023 0.30 0.32
460 and 575 V
50NP 0.26 033 0.41 0.49 0.58 068 0.80
50NB024 0.11 0.16 019 0.21 0.23 030 0.32
50NB028,030 0.11 0.16 0.19 0.24 0.26 0.35 040

50NB,NP024 50NB,NP028,030
POWER EXHAUST FAN PERFORMANCE POWER EXHAUST FAN PERFORMANCE
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Electrical data

UNIT 50NB,NP024

-I ®

VOLTAGE COMPR COMPR POWER EXHAUST ELECTRIC
NOMINAL RANGE NO. 1 NO. 2 OFM IFm FAN MOTOR HEAT POWER SUPPLY
V-PH-HZ Total MOCP
Min Max RLA LRA RLA LRA FLA Hp FLA FLA kW FLA MCA Fuse Only
— — — 108 5/108 5 150/150
66/60 — — 115 1/114.5 150/150
— 15/18 409/ 452 108 5/108 5 150/150
6.6/6.0 15/18 409/ 452 1151/1145 150/150
50" 152 — 29/36 818/ 904 121 2/1320 150/150
6.6/6 0 29/36 818/ 904 121 2/1320 150/150
— 59/72** 163 6/181 0 223 5/245 2 225/250
66/60 59/72** 163.6/181 0 223 5/245 2 225/250
- 74/901t 204 5/225.9 274 6/301 4 300/350
— — — T153/1153 1507150
66/60 — — 121 9/121 3 150/150
— 15/18 409/ 452 115 3/1153 150/150
66/60 15/18 409/ 452 121 9/121.3 150/150
75" 220 — 29/36 818/ 904 129.8/140.5 150/175
66/60 29/36 818/ 904 129 8/140 5 150/175
— 59/72"* 163 6/181 0 232 0/253 8 250/300
66/60 59/72** 163 6/181 0 283 1?309 9 300/350
- 74/9011 204 5/225 9 232 0/253 8 250/300
208/230-3-60 187 254 433 228 315 160 64 — — — 0577057 o5
66/60 — - 1123/1117 150/150
— 15/18 409/ 452 105 7/1057 125/125
66/60 15/18 409/ 452 1123/1117 150/150
50t 124 — 29/36 818/ 904 11771128 5 125/125
66/60 29/36 818/ 904 11771128 5 150/150
— 59/72* 163 6/181 0 220 0/241 7 225/250
66/6 0 59/72** 163 6/181 0 220 0/2417 225/250
— 74/9011 204 5/225 9 271 1/297.9 300/300
— — — T12°9/112°9 150/150
66/60 — — 119 5/118 9 150/150
— 15/18 409/ 452 11291129 150/150
6.6/6.0 15/18 409/ 452 1195/1189 150/150
75t 196 — 29/36 818/ 904 126 7/137 5 150/150
66/60 29/36 81.8/ 90 4 126 7/137 5 150/150
- 59/72** 163.6/181 0 229 0/2507 250/300
66/60 59/72** 163 6/181 0 229 0/250 7 250/300
— 74/901% 204 5/225 9 280 1/306.8 300/350
= = = 537 70
30 — — 567 70
— 18 226 537 70
- 30 18 226 567 70
50 72 — 36 452 655 70
30 36 452 655 70
— 90 1130 1502 175
30 90 1130 1502 175
— — — 570 70
30 — -— 600 80
— 18 226 570 70
« 30 18 226 600 80
75" | 105 = 36 452 69 6 80
30 36 452 696 80
— 90 1130 154 4 175
30 90 1130 154 4 175
460-3-60 414 508 221 114 157 80 32 — — — =57 70
30 — — 557 70
— 18 226 527 70
30 18 226 657 70
50t | 62 - 36 452 642 70
30 36 452 642 70
— 90 1130 1490 150
30 90 1130 149.0 150
— — - 563 70
30 — — 593 80
— 18 226 56 3 70
30 18 226 593 80
75t 1 98 — 36 452 687 80
30 36 452 687 80
— 80 1130 1835 175
30 90 1130 1635 175
= = = 5.4 B0
24 — — 478 60
- 36 36.1 521 60
50" 56 24 36 361 521 60
— 72** 723 974 125
24 72** 723 97 4 125
— 901t 904 1200 125
575-3-60 518 632 179 91 126 64 48 — — — 57 50
24 — — 508 60
—_ 36 361 659 70
75* 86 24 36 361 559 70
— 72+ 723 101 1 125
24 72* 723 1011 125
—_ 901t 904 1237 125
FLA — Full Load Amps MCA — Minimum Circuit Amps (for wire sizing) *Standard efficiency
H — Nominal Horsepower MOCP — Maximum Overcurrent Protection TH;gh efficiency
Iﬂn — Indoor Fan Motor OFM  — Outdoor Fan Motor **NP units only ®
LBA — locked Rotor Amps RLA — Rated Load Amps 11tNB units only

(208/230, 460 v
only)
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Electrical data (cont)

UNIT 50NB,NP028
VOLTAGE | COMPR COMPR POWER EXHAUST ELECTRIC
NOMINAL | RANGE NO. 1 NOo.2 | OFM IFM FAN MOTOR HEAT POWER SUPPLY .
V-PH-HZ , Total MOCP
Min | Max | RLA | LRA | RLA [ LRA | '2' | Hp | FLA FLA kw FLA MCA Fuse Only
= = = T520/152.0 | 2007200
6.6/60 - — 158.6/158.0 | 2001200
— 15/18 409/ 452 | 15201520 | 200/200
66/60 15/18 409/ 452 | 158.6/158.0 | 200/200
750 | 220 — 29/36 818/ 904 | 152.0/152.0 | 200/200
66/6.0 29/36 818/ 904 | 15856/158°0 | 200/200
— 59/72 | 1636/1810 | 232.0/253.8 | 250/300
66/6.0 59/72 | 1636/1810 | 2320/2538 | 250/300
- 74/90tt | 204 5/225.9 | 283.1/309.9 | 300/350
- = = 156 4/156 4 | 200/200
6.6/6 0* - — 163071624 | 225/225
— 15/18 409/ 452 | 1564/1564 | 200/200
66/60* 15/18 409/ 452 | 1630/1624 | 225225
100* | 264 - 29/36 818/ 904 | 1564/1564 | 200/200
6 6/6 0° 29/36 81.8/ 904 | 1630/1624 | 225225
— 59/72* | 163'6/1810 | 2375/2592 | 250/300
66/6 0" sorar | 1636/1810 | 237 6/259 2 | 2501900
- 74/90tt | 204.5/225.9 | 288.6/315.4 | 300/35
208/230-3-60 | 187 | 254 | 636 | 266 | 397 | 198 | 108 - = o e 0o
66/60* - - 1562/156.6 | 200/200
— 15/18 409/ 452 | 1496/149.6 | 200/200
66/6 0" 15/18 409/ 452 | 1562/155.6 | 200/200
75t | 1986 — 29/36 818/ 90.4 | 149.6/1496 | 200/200
6.6/6 0° 29/36 818/ 904 | 1562/1556 | 200/200
— 59/72 | 1636/1810 | 2290/2507 | 250/300
66/60° 59/72* | 1636/1810 | 2290/2507 | 250/300
- 74/90tt | 204.5/225.9 | 280 1/306.9 | 300/350
= = = 15427154 2 | 200/200
66/60° - — 1608/1602 | 200/200
— 15/18 409/ 452 | 1542/1542 | 200/200
66/60° 15/18 40'9/ 452 | 1608/1602 | 200/200
100t | 242 - 29/36 818/ 904 | 1542/1542 | 200/200
6.6/6 0* 29/36 818/ 904 | 16081602 | 200/200
-~ 59/72* | 1636/1810 | 2347/2565 | 250/300
66/60° 59/72* | 1636/1810 | 2347/2565 | 2501300
- 74/90t1 | 204.5/225.9 | 285.9/312.6 | 300/350
= = = 715 100
30 — — 745 100
- 18 226 715 100
30 18 226 74 100
7.5° | 105 — 36 452 715 100
30 36 452 745 100
N 90" 1130 154.4 175
3.0 90" 1130 1544 175
- 1081 135.6 1826 200
= = = 735 100
30 - - 765 100
— 18 226 735 100
30 18 226 765 100
100 | 125 - 36 452 735 100
30 36 452 765 100
— 90" 1130 156 9 175
30 90" 1130 156 9 175
460-3.60 | 414 | 508 | 286 | 120 | 199 | 99 | 54 - 10811 1356 el 2
30 — — 738 100
— 18 226 708 90
30 18 226 738 100
7.5t | 98 — 36 452 708 90
30 36 452 738 100
- 90" 1130 1535 175
30 90** 1130 1535 175
— 108+t 135 6 1817 200
= = = 732 100
30 — — 762 100
— 18 22,6 732 100
30 18 226 762 100
100t | 122 — 36 452 73.2 100
30 36 452 762 100
— 90" 1130 156.5 175
30 90" 1130 156.5 175
= 1081t 135.6 1847 200
= = = 579 80
24 - - 603 80
- 36 36 1 579 80
75 | 86 24 36 36.1 603 80
- 72 723 1011 125
24 72" 723 1011 125
- 108+t 108.4 146.2 150 w
575360 | 518 | 632 | 229 | 96 | 159 | 79 | 48 — al > = =
24 — — 633 80
— 36 36 1 60.9 80
100° | 116 24 36 36 1 633 80
— 72" 723 1049 150
24 72+ 723 1049 150
- 108+t 108 4 1500 150
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UNIT 50NB,NP030

VOLTAGE COMPR COMPR POWER EXHAUST ELECTRIC
‘ NOMINAL RANGE NO. 1 NO. 2 OFM IFM FAN MOTOR HEAT POWER SUPPLY
V-PH-HZ . Total MOCP
Min Max RLA LRA RLA LRA FLA Hp FLA FLA kW FLA MCA Fuse Only
— — —_ 161 0/1610 200/200
66/60 — — 167 6/167 0 225/225
— 15/18 409/ 452 161 0/161.0 200/200
66/60 15/18 409/ 45.2 167 6/167 0 225/225
100" 264 — 29/36 818/ 904 161 0/1610 200/200
6.6/6 0 29/36 818/ 904 167 6/167 0 225/225
— 59/72** 163 6/181 0 237 5/259 2 250/300
6.6/6 0 59/72** 163 6/181 0 237 5/259 2 250/300
— 74/9011 204.5/225.9 288.6/315.4 300/350
— —- - 176 6/176 6 225/225
66/60 - - 183 2/1826 225/225
— 15/18 409/ 452 176 6/176 6 225/225
66/6.0 15/18 409/ 452 183 2/1826 225/225
150" 420 — 29/36 81.8/ 904 176 6/176 6 225/250
6.6/6.0 29/36 818/ 904 183 2/182 6 225/250
— 59/72** 163.6/181 0 257 0/278 8 300/300
66/60 59/72¥T 163 6;181 0 257 0/278 8 300/300
— 74/90 204.5/225.9 308.1/334.9 350/350
208/230-3-60 187 254 63.6 266 44.3 228 108 — — — 158 8/158 8 200/200
66/60 — — 165 4/164 8 225/225
- 15/18 409/ 452 158 8/158 8 200/200
66/60 15/18 409/ 452 165 4/164 8 225/225
10 0t 242 — 29/36 818/ 904 158 8/158 8 200/200
66/60 29/36 818/ 904 165 4/164.8 225/225
— 59/72* 163 6/181 0 234 7/256 5 250/300
66/60 59/72** 163 6/181 0 234 7/256 5 250/300
— 74/901t 204.5/225.9 285.9/312.6 300/350
— - - 171 2/171.2 225/225
66/60 - — 177 8/1177.2 225/225
— 15/18 409/ 452 171 211712 225/225
66/60 15/18 409/ 452 177 8177 2 225/225
150t 366 — 29/36 818/ 90.4 171 2/171 2 225/225
66/60 29/36 818/ 904 177 81177 2 225/225
— 59/72** 163 6/181 0 250 2/272 0 300/300
66/60 59/72** 163 6/181 0 280 2/272 0 300/300
— 74/9011 204.5/225.9 301.4/328.1 350/350
— — - 775 100
30 — — 805 110
— 18 226 775 100
30 18 2286 805 110
10 0* 125 — 36 45.2 775 100
30 36 452 805 110
- 90™* 1130 156 9 175
30 90™* 1130 156 9 175
— 108t 135.6 185.1 200
- - - 850 110
30 — — 880 110
— 18 226 850 110
30 18 226 880 110
150* 200 — 36 452 850 125
30 36 452 880 125
— 90** 1130 166 2 175
30 QO:T 1:133 0 166 2 175
— 108 135.6 194.5 200
460-3-60 414 | 508 | 300 | 120 [ 221 | 114 | 54 = = — = 700
30 — — 802 110
— 18 226 772 100
30 18 226 802 110
10 0t 122 — 36 452 77 2 100
30 36 452 802 110
— 90** 1130 156 5 175
30 90™* 113.0 156.5 175
— 10811 135.6 184.7 200
— — - 83.3 110
30 — — 863 110
— 18 226 833 110
30 18 226 863 110
150t 18.3 — 36 452 833 110
30 36 452 863 110
— 90™* 1130 164 1 175
30 90** 1130 164 1 175
— 1081t 135.6 192.4 200
— — — 629 80
24 — — 653 80
— 36 361 629 80
10* 116 24 36 361 653 80
— 72" 723 104 9 150
24 72 723 104 9 150
575360 | 518 | 632 | 229 | 96 | 179 | o1 | 48 1081t 1084 150.0 150
— — - 667 80
24 — — 69 1 90
— 36 361 667 90
15* 154 24 36 361 691 90
— 72** 723 109.6 125
24 72* 723 109.6 125
- 1081t 108 4 1547 175
/’ LEGEND
FLA — Full Load Amps MCA — Minimum Circuit Amps (for wire sizing) *Standard efficiency ®
Hp -~ Nominal Horsepower MOCP — Maximum Overcurrent Protection THigh efficiency
IFM  — indoor Fan Motor OFM  — Outdoor Fan Motor **NP units only
LRA — Locked Rotor Amps RLA ~— Rated Load Amps T1NB units only
(208/230, 460 v
only)
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Typical wiring schematics

FIELD POWER WIRING CONNECTIONS

TBI

| I |
T |
- — — — — DISCONNECT PER NEC
Bt ——— - |
b

EQUIP GND :

________ _

LEGEND FOR TYPICAL WIRING SCHEMATICS

C — Contactor NEC — National Electrical Code

COM — Common Motor NO — Normally Open

COMM — Communication Plug OFC — OQutdoor (Condenser) Fan Contactor
DSIO — High-Voltage Relay Module PEC — Power Exhaust Contactor

DU — Dummy Terminal PEDM — Power Exhaust Damper Motor
EQUIP — Equipment PER — Power Exhaust Relay

GND — Ground PSIO NO.1 — Standard Processor Module

HHR — Hydronic Humidifier Relay PSIO NO. 2 — Accessory/Optional Processor Module
HIR — Heat Interlock Relay SwW — Switch

HR — Heater Relay TB — Terminal Block

IFC — Indoor (Evaporator) Fan Contactor TDO — Timed Discrete Output

IGV — Inlet Guide Vanes TRAN — Transformer

MOD — Modulating —_———— Field Wiring

MPER — Modulating Power Exhaust Relay Factory Wiring

NC — Normally Closed _—-— Field Supplied
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— - _ _ - -
J7 PSIONO 2
SUCTION GAS
TEMPERATURE ! 6]l 3y

FIELD CONTROL WIRING, MAIN CONTROL BOX

r MOD POWER
CRANNEL 10 | EXHAUST ACY |
EHHE®tvI0 vio ——CDéED>— WHT €2 oFc1
D510 NO.1J5 I _ ~ l
PSIONO1 | J6 - - - ==
CHANNEL 15 + @3 v1o%>—-v10—>>—v10——@ |
- @4 | r—— BLU—)>T BLU >—BLU —~<O)
— PEDM
MOD POWER EXHAUST ACY |
CHANNEL 17 -6 vio
+ &1 GRA 1
-&3 VIO
CHANNEL 18 _"'___4 GRA @@2——>_,

[ CHANNEL 1

SUCTION GAS {71
2 a —5
TEMPERATURE [@ | CHANNEL 2

| {®
PSI0 NO 2 | J6 L
+ 6 HYDRONIC VALVE}
CHANNEL 13 = ACTUATOR J
€L 14 '"“‘————1 TIME DISCRETE
CHANNEL + @ —fido— — ouT
CHANNEL 15 @ _i TCJ?LIJ[:]TSFLER l
'—;—:_— —_ - UMIOIF
+ @ —OfiRo — HUMIDIFER RELAY 1
CHANNEL 16 (@— — — — — —
{ | HUMIDIFIER RELAY 2
+ @)+— —offo- — —
PSI0
COMM NO.J

CCN NETWORK K 1 O RED )
LEVEL 1] K 20 GRN )
&)
@

COMMUNICATIONS |z 5 oy BLK

BUS (COMM)
COMM_1
HS10 ACY | 0310 0510 PEI0 PSIONO )

‘ O—}'— prRED- KD --rR—ED——}%I')— rle (D7 RED Y

! @—-’—— 6RN1— <2 4 GRN {2t~ GRN @—l 6RN T—(2

‘ @+ — B+ <3 1 BLK B BLKt B+ BLK i—(3

| L M T_ copm cops cop COMM3
L . . !

25



Typical wiring schematics (cont)

FIELD CONTROL TERMINAL BLOCK WIRING —
MAIN CONTROL BOX

[ SpAcE |
TEMPERATURE 1 ___
| B o _J” _; 5 VDC
82 J7 |¢BOTTOM)
T55/756 S0 NO. 1 SUPPLY
SPACE OFFSET T || -
- 1 — 2] BLK—124) CHXED
| " TRANSDUCER ACY |
| —ELK—O——‘— BLK {3} ORN - >—O0RN —>>——0RN
|
|
: | ——RFD—e——RED 4] VIOSD>—V10 —>——1VI0
37
PRESSURIZATION
N S e
@1 0T — — —*
| | gy Evigulion — 1|
| SHUTDO
I _ HYDRONIETiEF EEEE_Z—E" J7 (BOTTOM) DS10 NO. 2
| p%‘_});. — — e J——VIO—@ PSIO NO. 1 s
_—— RED RED 2
I'NO.2 [ -— e
| o2 [ " FleL0 — HBK—RED 1
L ! ,—BLU BLU——D-]
l CONTROL——‘——@Z—BLU-———@-I @)
HIR !
! {
WIRING — ——ORN (&) ORN
lELECTRIC HEAT?t '
[ \—ORN
37 — -
) (B — — @
‘ | INDOQR-AIR
| | QUALITY ACY |
{ D — — J@ @
oS T
| NO.2
(TOP)

*Only applies to accessory T56 wiring.
+Only applies to units with factory-installed electric heat
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FIELD CONTROL TERMINAL BLOCK WIRING —

AUXILIARY CONTROL BOX

o ——— e e -

ACY
_Top
' [oUTDOOR AIR| | J7 ]
182 Dy P SR ——CR——D
(2—ReD — B4 L@ DV —VIo——®
_ REp——— ! RELATIVE PSTO
I | ooty | [NO.2
[SPACE/RETURN
Ei
| . 7T
EXp i RELATIVE
| | LMo, |
(3N — o= I
~|_ —— e — — — — — ——
5]
&l
B2
[E—BRN —_
BRN E
OUTDOOR AIR J7 |
BRN — &—PNK——4—D |
RED o— —-Q40) G)—t—(é—BLK—((—Fg:I%
l_ CFMACY | NO.2,
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Controls

Operating sequence
Cooling

NOTE: The cooling algorithms (software) used in the 5S0NB,NP
units will only run when the supply fan is on.

Units with economizer — The economizer will modulate to
satisfy the leaving-air set point if the outdoor-air enthalpy is
suitable. If the economizer cannot satisfy the leaving-air set
point, the economizer will remain at 100% open, and me-
chanical cooling will be initiated. If the outdoor-air enthalpy
is not suitable, economizer will remain at minimum position
during mechanical cooling.

CV operation — The controls will compare the occupied
space temperature to the occupied cooling set point. If the
occupied space temperature is above the set point, the unit
will commence cooling. The supply-air temperature that has
been determined by the PIC software is compared to the
actual supply-air temperature to determine when to add or
remove stages of capacity to satisfy the load

VAV operation — The controls will compare the supply-air
temperature to the modified supply-air set point. The supply-
air temperature that has been determined by the PIC soft-
ware is compared to the actual supply-air temperature to
determine when to add or remove stages of capacity to sat-
isfy the load

All units — The PIC software controls capacity by maintain-
ing the supply-air temperature at the value specified by the
supply-air temperature set point through cycling the com-
pressors and unloader(s) Both the supply- and return-air
temperature sensors are used to adjust the cycling deadband
to match the actual load. The control system provides cool-
ing capacity control of up to 6 stages, using 2 compressors
and up to 4 unloaders to maintain supply-air temperature
(VAV applications) or occupied space temperature (CV ap-
plications) to the occupied or unoccupied set point. Auto-
matic lead-lag circuit switching occurs to equalize run times
per compressor for improved compressor reliability

NOTE: The lead/lag function should be disabled when unit
is equipped with hot gas bypass.

If unit is equipped with a humidity sensor, the controls will

determine if dehumidification is required If humidity is above
the high humidity limit, a cooling demand is initiated to coun-
teract the humidity. Stages of capacity control will be added
as necessary to lower the humidity below the high humidity
limit.
Units with power exhaust — On units configured with mod-
ulating power exhaust fans, the power exhaust fan will be
energized when the building pressure set point is exceeded,
and the dampers will modulate to maintain the building pres-
sure set point.

Heating

NOTE: The heating algorithms on the 50NP units will only
run when the supply-air fan is on.

When the unit is in the heating mode, room terminals
must be fully open. The room terminals are controlled by
the heat interlock relay (HIR).
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During heating, the economizer dampers (if so equipped)
will be at the minimum damper position during occupied
heating, and will be fully closed during unoccupied heating.

CV operation — The heater is staged to prevent the occu-
pied space temperature from falling below the desired set
point The control reads the space temperature and com-
putes the supply-air temperature necessary to heat the space
to the heating set point. The 50NB,NP PIC controls will com-
pare the calculated supply-air temperature set point to the
actual supply-air temperature to compute the number of
stages required to satisfy the conditions.

VAV operation — Heating is primarily used for morning
warm-up or occupied space heating with the heater being
staged to maintain desired return-air temperature. If the unit
is in morning warm-up, the return-air temperature is read
and compared to the heating set point. If the return-air tem-
perature is below the heating set point, the unit will com-
mence heating at the biased start time calculated by the
morning warm-up (AOS) routine. The supply-air tempera-
ture that has been determined by the PIC software is com-
pared to the actual temperature to determine when to add
or remove stages of capacity to satisfy the load. Once morn-
ing warm-up is completed, heat will not be activated again
in the occupied mode unless the occupied heating mode has
been selected

DAV operation — Heating using a DAV system is more con-
trolled than in a standard system because the terminals have
a minimum heating cfm instead of operating fully open. Con-
tact your sales representative for more information on DAV
systems.

Morning warm-up (VAV only) — Morning warm-up oc-
curs when the adaptive optimal start (AOS) algorithms cal-
culate a biased occupied start time, and the unit has a call
for heat. The occupied and unoccupied heating set points
are variable inputs, and the user-configurable reset option
can vary from the set point by the inputted value

The warm-up will continue into the occupied period as
long as there is a need for heat, even if occupied heating is
disabled. When the heating demand is satisfied, the warm-up
condition will terminate. The unit may reenter this mode if
there is another call for heat before the start of the occupied
period.

NOTE On units equipped with optional economizer, the
dampers will be fully closed during morning warm-up, ex-
cept when morning warm-up continues into the occupied
period. If morning warm-up continues into the occupied pe-
riod, the dampers will open to the minimum position to pro-
vide ventilation air.

Room terminals should go to the fully open position when
the unit enters the heating mode. This is controlled by the
heating interlock relay (HIR), located in the unit control box.
When the unit goes into heating mode, the HIR is energized
and opens the room terminals.




Application data

General

The 50NB,NP PIC units are designed with state-of-the-art
features and benefits. Some of them are a function of the
base unit, and some are a function of the PIC controls. Many
of these features and benefits are standard, and additional
applications and functions can be achieved through the pur-
chase of numerous options and/or accessories. The appro-
priate applications will be described in this section

Base unit applications

Integrated economizer — The factory-installed integrated
economizer option provides ventilation of the conditioned
space with outdoor air, as well as economical cooling through
the use of outdoor air instead of mechanical cooling when-
ever possible. When the outdoor air enthalpy is appropriate
for cooling, but cannot provide enough cooling for the space,
outdoor air will be used as the first stage of cooling, with
mechanical cooling stages added as needed (there are 5 to
6 stages available per unit).

When the factory-installed control option module is pur-
chased, 2 additional types of economizer control are added,
providing increased economies, comfort, and indoor-air qual-
ity (IAQ) monitoring. See Control Option Module section on
page 31 for more information

Inlet guide vanes — The factory-installed inlet-guide vane
option provides fan modulation of the supply-air fan.

This is desirable on most VAV applications to maintain a
constant static pressure in the duct which helps avoid unac-
ceptable noise levels. In addition, the evaporator fan is more
efficient with inlet guide vanes because less operating horse-
power is necessary to run the fan. When the static pressure
is kept low, the fan can run at a lower brake horsepower;
making it more efficient.

In some cases, field supplied and installed inverters may
be used instead of inlet guide vanes to provide evaporator
fan modulation. The PIC controls will output a 4-20 mA sig-
nal to control the inverters A field-supplied pressure trans-
ducer is required, and must be the same transducer as is
used for the factory-installed inlet guide vanes

Copper/copper condenser coil — This factory-installed
option should be used whenever there is an environment
which may be detrimental to the aluminum fins (standard).
Examples of applications which would require copper/copper
condenser coils include: coastal applications or applications
where corrosive or airborne contaminants which adversely
affect aluminum are present

High-efficiency evaporator-fan motor — The high-
efficiency fan motor reduces electric consumption because
it consumes less electrical power, while delivering the same
horsepower Further, the high-efficiency fan motor may qual-
ify for rebates from the local utility company.

Barometric relief — The barometric relief package (factory-
installed option) prevents overpressurization of the condi-
tioned space

NOTE: The optional factory-installed economizer is required
with this option/accessory

.H ®

100% modulating power exhaust — The power exhaust
option is available on all unit sizes and is used for relief of
excess pressure in the occupied space The power exhaust
can remove larger amounts of air from the conditioned space
than the barometric relief damper. The power exhaust is
energized when the building pressure exceeds the set point.

NOTE: The optional factory-installed economizer is required
with this option/accessory.

Roof curb — The rooftop units are designed to be set on a
roofcurb, and the accessory roof curb packages are specif-
ically designed for the units they support. Use of a roof curb
permits the ductwork to be connected to the curb (before
the unit is delivered to the jobsite, if desired) The accessory
roof curb packages include seal strips to ensure a leakiree
transition between the unit and the curb. In addition, on
multi-unit applications, having the roof curbs in place in ad-
vance permits quick and easy rigging of the units. Units can
simply be lifted and set onto their curbs. Also, rigging ex-
penses can be reduced because the curbs can be set up in
advance, meaning there is no delay in rigging while curbs
are setin place All electrical connections can be made through
the curb, if desired.

Hot gas bypass — The factory-installed hot gas bypass
option prevents short cycling of the compressor at low load
conditions. Each of the 50NB,NP units has as standard the
maximum number of stages of unloading possible controlled
electronically. In applications where there is the potential for
loads which might be beneath the minimum unloading ca-
pability of the unit, the compressor would need to be cycled
often to meet the low load. The hot gas bypass option pre-
vents this from happening by providing additional unload-
ing capability for the unit.

NOTE: When hot gas bypass is used, the lead/lag compres-
sor feature should be disabled

Differential enthalpy control — The differential enthalpy
control accessory is a sensor that is used in conjunction with
the standard solid-state enthalpy control sensor. Using the
two sensors together provides the ability to compare heat
content (temperature and humidity) of outdoor and return
air. When outdoor air has a lower enthalpy or heat content
than the return-air, then the economizer will be used for free
cooling of the space This comparison of outdoor versus re-
turn air permits the optional economizer cut-in point to be
at the most economical level possible.

Space temperature reset — Variable air volume applica-
tions that require averaging multiple space temperature sen-
sors to determine when to modify the discharge-air temper-
ature can be satisfied using either 4 or 9 sensors as shown
on page 30 However, space temperature reset can be ac-
complished with only 1 sensor (provided standard with unit).
Single space temperature reset wiring is shown in Field Con-
trol Terminal Block Wiring on page 26

NOTE: Only Carrier sensors may be used (part no.
HH51BX001 for standard T55, and HH51BX004 for ac-
cessory TH6). Sensors must be used in multiples of 1, 4, and
9 only, with total sensor wiring not to exceed 1000 ft.
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Application data (cont)

SPACE TEMPERATURE RESET — 4 SENSOR APPLICATION
__ RO RED
r BLK T Tek 1
r—l-————————————— ————— = |
| | |
TB2 : | : :
—_FReb___ __ _ —&—_FREO___ RED
[~ =Gk +—&—— 5 7 I 3
—————————— r=-—--- R I ' mr==—=- m I
AR W I [ ]
TB — Terminal Block
Factory Wiring
— —— — Field Wiring
SENSOR | SENSOR 2 SENSOR 3 SENSOR 4
SPACE TEMPERATURE RESET — 9 SENSOR APPLICATION
e ———— R0 g-——-———— o——— _ _RED -
BLK BLK BLK ]
———————————— - U ittt N
H
o BI0CEeSeR | Lot o]
<) 1o SENSOR| SENSOR 2 SENSOR 3
5 12 ®
|
b
| RED RED
| ——— ——— *———— - — —— —
Hb-—l_,\,v\j——__jg _____ 1 T )
B t’\/\/\:
il IJ\AN-T
TB — Terminal Block | | SENSOR 4 SENSOR 5 SENSOR 6
Factory Wiring ’jl lS
— ——— Field Wiring @) :'-'C
l L_ @ ———__ R0 . RED
_________________ 1
I——-' l_____B'LL_——_'I l——___BLL___—ﬂ |
SENSOR 7 SENSOR 8 SENSOR 9

PIC controls
Keypad and display module (HSIO) — The keypad and be easily moved from one unit to another. Due to this flex-

display module (local interface device) is a field-installed ac- ibility, only one HSIO needs to be ordered for several units.
cessory, and provides unit function information at the unit. The HSIO is the only means of switching between run and
The HSIO keypad and display module is easily installed via standby modes, and is required for initial start-up and most
connection of the power and communication plugs and can service and diagnostic functions.

L d

30



Processor modules (PSIQ) — There are two types of
processor modules: standard and optional. All units come
with the standard PSIO no. 1 module, which contains the
operational software and controls the operation of the unit.
The standard PSIO no. 1 module monitors and processes
the following inputs, outputs and system information

INPUTS:

e transducers

® thermistors

® switches

OUTPUTS:

COmpressors

condenser-fan head pressure control
optional integrated economizer

optional inlet guide vanes

optional modulating power exhaust dampers
heat stages 1 and 2 operation (if applicable)
SYSTEM INFORMATION:

® generates alert and alarm information (via transducer, ther-
mistor and sensor inputs)

® supports level Il communications
® supports DAV interface

NOTE. The optional PSIO no. 2 can be purchased on its
own (as a field-installed accessory) or as part of the factory-
installed control option module. When purchased as a stand-
alone accessory, superheat monitoring is not available with-
out accessory pressure transducers and thermistors The
accessory PSIO no. 2 module supports the inputs used for:

superheat monitoring
humidity control

1AQ

smoke control

hydronic coil freeze protection

In addition, the accessory/optional PSIO no. 2 supplies
the outputs for humidity and hydronic heating coil control
and the discrete output with timed clock control.

Refrigerant pressure transducers — The transducers can
also be purchased either as an accessory or as a part of the
control option module. Refer to the Control Option Module
section below for more information on transducers as part
of the factory-installed control option package. When pur-
chased as an accessory, the transducer package comes with
4 transducers and 2 suction thermistors. The transducers per-
mit improved head pressure control capability through mon-
itoring of the refrigerant pressure This can be done locally
or remotely

Control option module — The control option module is
factory installed and incorporates some of the accessories
available as stand-alone pieces, as well as additional func-
tions not available outside the module. The components of
the control option module are

® PSIO no. 2 (in addition to the standard PSIO no 1)
® 4 refrigerant pressure transducers
® 2 suction thermistors

The primary purpose of the control option module is to
increase capabilities and functions of the PIC controls. Through
the use of the optional factory-installed control option mod-
ule, additional monitoring and control of the occupied space
become possible.

PSIO — The processor module is the heart of the entire
control option module system, and supports the inputs which
are used for humidity and smoke control, as well as outdoor-
air cfm, superheat, and IAQ monitoring. The PSIO also sup-
plies the outputs for humidity and hydronic heating coil
control, a discrete output for timed clock control, and in-
creased optional economizer control

Humidity — The accessory humidity sensor provides infor-
mation on the current humidity levels. When used in con-
junction with a field-installed humidifier, the conditioned space
can be kept within a preset comfort range

Building pressurization, evacuation, and smoke purge con-
trol — It is common practice to use the rooftop unit for build-
ing pressurization, evacuation, and smoke purge functions
in the event of a building fire. These functions are enhanced
when multiple rooftop units are used to zone a building

The intent of building pressurization is to keep smoke out
of a zone. This is accomplished by

® opening the optional economizer

® running the evaporator fan (optional inlet guide vanes
open)

® closing the modulating power exhaust dampers if installed
(option)

® shutting off the power exhaust fan (if installed)

This allows the space to be overpressurized and smoke
will not enter the space.

The smoke purge and evacuation functions allow the roof-
top unit to remove smoke from the space. Required unit
functions for smoke purge and evacuation are:

® ceconomizer open (smoke purge)
economizer closed (evacuation)
exhaust fan running

exhaust dampers are open

evaporator fan is not running (evacuation)

Note that the optional economizer and modulating power
exhaust are required for both functions.

It is possible to remotely energize the power exhaust fan
using the power exhaust contacts. This would allow smoke
removal to occur without a fireman having to climb onto the
roof before structural integrity can be verified.
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Application data (cont)

Superheat — The capability to monitor superheat values is
critical to both the comfort of building occupants and im-
proving the longevity of the compressors. A major benefit of
the superheat function is that the superheat can be moni-
tored remotely. When the person monitoring the system has
access to the superheat information, the problem can be
fixed as soon as the system goes into the alarm lockout state
(high or low superheat) This prevents long periods of down
time for the HVAC system because the service person can
troubleshoot and solve the problem before the compressors
need to be replaced. Repeated superheat situations and the
stress they put on the compressors can be avoided, thus in-
creasing the life of the unit.

TAQ monitoring — Indoor-air quality is critical. As mentioned
in the Features/Benefits section, many retail establishments
will have to spend far more money than necessary to meet
the generic outdoor-air cfm per square ft required by the
ASHRAE 62 Standard if they are not able to monitor the
contaminant levels (like CO,) in the conditioned space.
Being able to monitor the indoor-air quality permits com-
pliance with the ASHRAE Standard while saving money,
since only the amount of outdoor ventilation air that is re-
quired to meet the Standard is used. In addition, accessory
software provides data collection and report generation
capabilities.

Hydronic heating coil control — The heating coil control is
used to control the field-supplied and installed heating coil
and steam or hot water valve. The valve is modulated to
prevent the space temperature from falling below the de-
sired set point. The desired set point can be programmed
into the PIC software, and the valve modulation will be con-
trolled based on temperature sensed in the heating coil
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Discrete output controlled by the timed clock — Another
benefit gained from the purchase of the factory-installed con-
trol option module is the ability to control an additional timed
output. A single output terminal is provided for a field-
supplied relay. The timed output can be used for such func-
tions as parking lot or other outdoor light control, and this
discrete timed output control is only available with the op-
tion module.

Economizer controls — The control option module also per-
mits greatly enhanced control of the economizer. The basic
integrated economizer will provide free cooling with outdoor
air whenever the enthalpy is favorable. The control option
module provides 2 additional types of minimum position
economizer control, and can be configured to review all 3
inputs and control the dominant parameter.

1. Maintains a minimum set point when enthalpy is not suit-
able for free cooling (standard with optional economizer)

2. Maintains a constant c¢fm of outdoor air on VAV appli-
cations independent of unit c¢fm (using control option
module and accessory outdoor airflow sensor).

3 Maintains a minimum set point based on a 0 to 10 v in-
put from a field-supplied IAQ sensor (such as a CO, sen-
sor) (using control option module).

NOTE: The economizer still provides integrated operation
with mechanical cooling when required for optimum unit
efficiency




Typical piping and wiring (DAV

application shown)

TYPICAL VAV ROOFTOP UNIT (w/PIC)
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CCN — Carrier Comfort Network
DAV — Digital Air Volume
PIC — Product Integrated Controls
VAV — Variable-Air Volume

Guide specifications

Packaged Rooftop Cooling Unit With
Gas Heat and PIC Controls

HVAC Guide Specifications

Size Range. 20 to 27 Tons, Nominal
Carrier Model Number: 50NB,NP

NOTE: ltems throughout the specification which apply only
to “With Electric Heat” are indicated by single brackets [i e ].

Part 1 — General
1 01 SYSTEM DESCRIPTION

A Outdoor, roof-curb mounted, electronically controlled
[heating and] cooling unit utilizing semi-hermetic re-
ciprocating type compressors for cooling duty [and uti-
lizing electric resistance coils for heating duty]. Units
shall discharge supply air downward (50NP) or hori-
zontally (50NB) as shown on the contract drawings.
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QUALITY ASSURANCE

Unit shall be rated in accordance with ARI Standard
360 and 270.

. Unit shall be designed to conform to ASHRAE 15,

latest revision, UL Standard 465, and NEC.

Unit shall be certified by ETL and CSA as a total
package

Roof curb shall be designed to conform to NRCA stan-
dards.

. Insulation and adhesive shall meet NFPA 90A require-

ments for flame spread and smoke generation.
DELIVERY, STORAGE, AND HANDLING

Unit shall be stored and handled per manufacturer’s
recommendations.
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Guide specifications (cont)

Part 2 — Products
1.01 EQUIPMENT
A. Factory-assembled, single-piece [heating and] cooling
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unit. Contained within the unit enclosure shall be all
factory wiring, piping, refrigerant charge (R-22), op-
erating oil charge, dual refrigerant circuits, microprocessor-
based control system and associated hardware, and
all special features required prior to field start-up.
Unit Cabinet:

1. Constructed of galvanized steel, bonderized and

coated with a baked enamel finish.

2 Unit casing shall be capable of withstanding Fed-
eral test method Standard No 141 (Method 6061)
500-hour salt spray test

3. Sides shall have insulated hinged access doors for
easy access to the control box and other areas re-
quiring servicing. Each door shall seal against a rub-
ber gasket to prevent air and water leakage, and is
equipped to permit ease and safety during servic-
ing

4 Indoor blower compartment interior cabinet sur-
faces shall be insulated with flexible fiberglass in-
sulation, coated on the air side

5. Unit shall be equipped with factory-supplied con-
densate drain connection for evaporator coil.

6. Units shall be equipped with lifting lugs to facilitate
overhead rigging.

Fans
1. Evaporator Fan

a. Double-width, double-inlet, centrifugal belt
driven forward-curve type with single outlet
discharge

b Fixed-pitch pulley drive with factory-supplied
alternate motor pulley bolted to the fan sled.

c. Fan shaft bearing shall be of the ball bearing
type with lubrication provisions.

Statically and dynamically balanced.

e. Evaporator-fan shaft bearings shall have a life
of 200,000 hours at design operating condi-
tions in accordance with ANSI B3.15

f.  Solid fan shaft construction.

2. Condenser Fans'
a. Direct-driven propeller type only
b  Discharge air vertically upward.

c. Protected by PVC-coated steel wire safety
guards.

d. Statically and dynamically balanced.
e. Three-phase, totally enclosed motors
Compressors:
1. Reciprocating, semi-hermetic type only and shall
be located for easy servicing
2. Equipped with a suction-cutoff type electrically con-
trolled unloader(s)

3 Mounted on spring-vibration isolators with an iso-

lation efficiency of no less than 95%.
4. Each equipped with an autornatically reversible oil

pump, operating oil charge, insert-type crankcase
heater to prevent refrigerant migration to the com-
pressor, and discharge service valves.

5. Maximum operating speed of 1800 rpm.

Coils.

1. Evaporator Coil

a.

C.

Intertwined circuiting constructed of alumi-
num fins mechanically bonded to seamless
copper tubes with all joints brazed.

Full-face active type during full and part load
conditions.

Coils shall be leak tested at 150 psig and pres-
sure tested at 450 psig.

2. Condenser Coils:

a.

C

Constructed of aluminum fins mechanically
bonded to seamless copper tubes with all joints
brazed.

Air-cooled condenser coils shall be leak tested
at 150 psig and pressure tested at 450 psig.

All coils shall be same manufacturer as unit.

. [Heating Section:] Optional

Electric resistance heaters shall be factory installed, open

wire nichrome element type, insulated with ceramic
bushings, and shall include operating and safety
controls.

. Refrigerant Components:

Unit shall be equipped with dual refrigerant circuits,
each containing:

N

Liquid line service valve.
Discharge service valves

Filter drier

Moisture indicating sight glass.
Thermostatic expansion valve.
. Fusible plug

Filter Section-

Filter section shall consist of low velocity, 2-in. thick,
throwaway fiberglass filters of commercially available

sizes.

. Controls, Safeties, and Diagnostics.

1 Controls:

a.

Control shall be accomplished through the use
of a factory-installed, microprocessor-based
control system and associated electronic and
electrical hardware Control system shall de-
termine control sequences through monitor-
ing the following operational variables:

1) Evaporator leaving-air temperature.

2) Return-air temperature. .
3) Saturated condensing temperature. '




4) Economizer position.

5) Minimum economizer set point

6) Morning warm-up set point.

7) Room temperature (unoccupied [heat and]
cool function).

8) Supply-air fan status.
9) Outdoor-air temperature.

b. Controls shall be capable of performing the
following functions.

1) Capacity control based on discharge-air
temperature and compensated by rate of
change of return-air temperature (VAV) or
room temperature (CV). Capacity control
shall be accomplished through the use of
electric unloaders and compressor stag-
ing

2) Perform a quick test to check the status of
all input and operation of all output sig-
nals to the control system using diagnostic
display module.

3) Control of integrated economizer opera-
tion
4) Two-step demand limit control (when used

in conjunction with the Carrier Comfort
Network).

5) Condenser-fan cycling to maintain correct
head pressure down to —20 F.

6) Adaptive optimal start (morning warm-
up) determines the time unit will com-
mence cooling [or heating] during the un-
occupied mode to ensure occupied space
reaches the set point in time for occupied
mode

7) Adaptive optimal stop turns off the com-
pressors a preset amount of time before
the end of the occupied mode to conserve
energy (CV applications only).

2. Safeties:

Unit components shall be equipped with the fol-
lowing protections:

a. Compressors:

1) Overtemperature (shuts down individual
compressor).

2) Overcurrent using calibrated circuit break-
ers (shuts down individual compressor).

3) Crankcase heaters

4} High-pressure switch {shuts down individ-
ual compressor, automatic reset type)

5) Low-pressure switch {shuts down individ-
ual compressor, automatic reset type).

6) Check filter switch.
b. [Heating Section:]

1) Automatic reset high-temperature limit
switches.

2) Heat limiters (fusible links).

3) Overcurrent protection manual reset cir-
cuit breakers

4) Branch circuit protection.
3 Diagnostics

a. Diagnostic display module shall be capable of
indicating a safety lockout condition (alarm)
through an expandable scrolling display.

b. Diagnostic display module shall also be capa-
ble of indicating an alert condition which does
not lock out the unit, but informs the system
monitor of a condition which could be detri-
mental to either the unit or the comfort of the
occupants if allowed to continue.

c. Diagnostic module must also be capable of
displaying outputs of microprocessor-controlled
“quick test” to verify operation of every ther-
mistor, actuator motor, fan, and compressor
before unit is started

J. Operating Characteristics:

1. Unit shall be capable of starting and running at
115 F ambient outdoor temperature per maximum
load criteria of ARI Standard 360.

2. Unit shall be capable of mechanical cooling oper-
ation down to —20 F ambient outdoor tempera-
ture.

3. Provides multi-stage cooling capability.

4. [Provides a minimum of 2 stages of heating
capability on units with medium or high heat.]

K. Motors'

1. Compressor motors shall be cooled by suction gas
passing over motor windings.

2. Condenser-fan motors shall be 3-phase, totally en-
closed type with permanently lubricated ball bear-
ings and internal overtemperature protection

3. Indoor blower motor shall be of the 3-phase ball
bearing type.

L. Electrical Requirements:

All unit power wiring shall enter unit cabinet at a sin-
gle location.

M Special Features.

Certain standard features are not applicable when the
features designated * are specified. For assistance in
amending the specifications, your local Carrier Sales
Office should be contacted.

1. Integrated Economizer:
Enthalpy controlled integrated type consisting of
dampers, motors, and linkages, in conjunction with
control system to provide primary cooling using
outdoor air, enthalpy permitting, supplemented
with mechanical cooling when necessary

*

a Dampers shall be a low-leakage type, not to
exceed 1% leakage and 1 in. wg pressure dif-
ferential when fully closed.

b. Motors shall have a spring-return feature which
shuts dampers upon a power interruption or
unit shutdown
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Guide specifications (cont)

9.

c. Equipped with a solid-state enthalpy control
that is capable of sensing outdoor-air heat con-
tent (temperature and humidity) and control-
ling economizer cut-in point at most econom-
ical level.

. Optional Condenser Coil Materials-

Unit shall be factory equipped with a condenser
coil made from copper tubes and copper fins.

. Roof Curb.

Formed 16-gage galvanized steel with wood nailer.

. 100% Modulating Power Exhaust:

Package shall include 1 direct-driven propeller-
type fan with modulating dampers at the fan dis-
charge to maintain a field adjustable interior space
pressure set point.

Fan shall be statically and dynamically balanced.

. Hot Gas Bypass Option:

Unit shall be factory equipped with hot gas by-
pass valve, shutoff valve, and tubing to maintain
capacity control at minimal cooling loads.

. Differential Enthalpy Sensor

a For use with economizer only.

b. Capable of comparing heat content (temper-
ature and humidity) of outdoor and return air
and controlling economizer cut-in point at the
most economical level.

Barometric Relief Package:
a. Package shall relieve excess internal pressure

and consist of damper assembly, hoods, damper
screen, seal strip, and required hardware

b. Damper assembly shall close due to gravity
upon unit shutoff.

c.  Unit mounted on vertical applications, and
duct mounted on horizontal applications

Condenser Coil Hail Guard:

Expanded metal grille complete with support re-

tainers and fasteners shall be provided for protec-

tion of condensing coil.

Optional high-efficiency evaporator-fan motor shall
be factory supplied to reduce electric consumption.

10. Keypad/Display Module (HSIO):

Module shall provide hardware necessary for
human interface with the PIC controls. Module
shall contain a keypad and display for interactive
communication.

NOTE: The HSIO is required to move the unit
back and forth between standby and run modes,
and is necessary for initial start-up and for most
service and diagnostic routines.

Carrier Corporation ® Syracuse, New York 13221

11.

12.

13

14

15.

16.

17.

Optional Processor Module no 2 (PSIOZ2):

Module shall support sensors used for humidity
control, outdoor-air cfm, indoor-air quality, smoke
control, and superheat monitoring. The optional
processor module also supplies the outputs for hu-
midity and hydronic heating coil control, as well
as the discrete output for timed clock control.

Suction Thermistors and Refrigerant Pressure Trans-
ducers:

These accessories must be ordered together, and
depending on placement, will determine suction
superheat or control the condenser fans

NOTE: For suction superheat monitoring, the PSIOZ2
must also be ordered.

Space Temperature Sensor (T56).

This space temperature sensor shaill determine the
temperature required to satisfy the conditions. In
addition, this accessory device shall provide a space
temperature offset of = 5° F (CV applications
only).

Humidity Control Sensors:

Package shall contain either duct- or wall-mounted
sensors to measure the relative humidity of the
air within the occupied space.

Control Option Module.

Factory-installed package shall include all hard-

ware for additional control of base unit operation

and product integrated controls features. The func-

tions supported are.

¢ Humidity monitoring

e Building pressurization, evacuation, and smoke
purge

® Superheat monitoring

® [AQ monitoring

e Hydronic heating coil control

e Timed discrete output

® Economizer controls

Optional Inlet Guide Vanes shall be factory-
installed, and shall contain all hardware necessary
for fan modulation of the evaporator fan

Outdoor Airflow Sensor:

Kit includes one transducer and all hardware re-
quired to measure the quantity of outdoor air
brought in through the economizer dampers. Op-
tional economizer is required with this accessory
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