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Unit Identification

When the unit arrives, compare all nameplate
data with ordering and shipping information

Unit Inspection

When the unit is delivered, verify that it is the
correct unit and that it is properly equipped.
Compare the information, which appears on the
unit nameplate with the ordering and submittal
information

Inspection Checklist

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

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

— Inspect the unit for concealed damage as
soon as possible after delivery and before it
is stored. Concealed damage must be
reported within 15 days.

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

— Notify the carrier’s terminal of the damage
immediately, by phone and by mail. Request
an immediate, joint inspection of the damage
with the carrier and the consignee.

— Notify the NAPPS sales representative and
arrange for repair. Do not repair the unit,
however, until damage is inspected by the
carrier’s representative.
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L_oose Parts Inventory

Check all items against the shipping list. Items,
which are shipped loose, could be placed inside
the unit control panel for shipment. If the
optional neoprene or spring isolators (or other
ship loose items) are ordered, they are secured in
place on the shipping skid or inside the unit
control panel.

Unit Description

NAPPS hermetic scroll condenserless chillers
and water cooled chiller units are designed for
installation on a prepared surface, in a suitable
weatherproof location. The NCC condenserless
chiller units and the NWC water cooled chiller
units consist of two or four scroll compressors
and an integral control panel mounted on a
common base.

Each unit is completely assembled hermetic
package that is factory-piped, wired, leak-tested,
dehydrated, charged (NWC only, NCC units are
charged by others after field assembly) and tested
for proper control operation before shipment.
Water inlet and outlet openings are covered
before shipment. The NWC units contain an
operating refrigerant charge. All units are factory
charged with the proper amount of refrigerant oil.

All units feature manifolded compressor sets
piped in parallel and utilize a passive oil
management system to maintain the proper
compressor oil level.

The unit wiring diagram and installation and
maintenance manual have been shipped with the
unit and can be found in the unit control panel.
Be sure to read all of this literature before
installing and operating the unit.

Warnings and Cautions

WARNINGS and CAUTIONS appear in
boldface type at appropriate points in this
manual. Your personal safety and reliable
operation of this equipment depend upon strict
observance of these precautions. NAPPS
assumes no liability for installation or service
procedures performed by unqualified personnel.
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Important Environmental

Concerns!

Scientific research has shown that certain
man-made chemicals including refrigerants
can affect the earth’s ozone layer when
released to the atmosphere. In particular,
several of the identified chemicals that may
affect the ozone layer are refrigerants that
contain Chlorine, Fluorine and Carbon
(CFCs) and those containing Hydrogen,
Chlorine, Fluorine and Carbon (HCFCs). Not
all refrigerants containing these compounds
have the same potential impact to the
environment. Napps advocates the
responsible handling of all refrigerant
products.

Responsible Refrigerant

Practices!

Government regulations dictate that all
technicians who handle refrigerants must be
certified. The Federal Clean Air Act (Section
608) sets forth the rules for handling,
reclaiming, recovering and recycling of
certain refrigerants and the equipment that is
used in these service procedures. In addition,
individual states or municipalities may have
additional requirements that must also be
adhered to for responsible management of
refrigerants. Know the applicable laws and
follow them.

WARNING!
Contains R410A Refrigerant!

System contains oil and refrigerant under
high pressure. Recover refrigerant to relieve
pressure before opening the system. See unit
nameplate to verify refrigerant type. Do not
use non-approved refrigerants, refrigerant
substitutes, or refrigerant additives. Failure to
follow proper procedures or the use of non-
approved refrigerants, refrigerant substitutes,
or refrigerant additives could result in death
or serious injury or equipment damage.

|

Unit Nameplate

The unit nameplate is mounted on the inside of
the control panel door. The nameplate provides,
among other things, the following information:
— Unit model number

— Unit serial number

— Refrigerant type

— Refrigerant charge in pounds by circuit

— Maximum operating pressures

— Unit electrical requirements

Unit wiring diagrams and a panel layout can also
been seen inside the control panel door.

Refer to “Model Number Description” for
addtional data that can be found on the
nameplate.

Compressor Nameplate

The nameplate for the hermetic scroll
compressor is mounted on the compressor
housing, near the motor terminal junction box.

Evaporator Nameplate

The evaporator ASME nameplate is mounted on
evaporator under the insulation. To view the
evaporator nameplate, remove the insulation over
the area if covered and spread the insulation.

The serial number information is also on record
at the factory.

Condenser Nameplate

The condenser ASME nameplate is mounted on
the side of the condenser.

General Installation Information

» Where specified, supply and install valves in
the water piping upstream and downstream of the
evaporator and condenser water boxes, to isolate
the heat exchangers for maintenance and to
balance/trim the system.

* Supply and install condenser water control
valve(s). Refer also to Trane publication RLC-
EB-4 available from Trane Sales Offices for
additional technical assistance.
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Napps Technology offers a proportional,
electronic valve on NWC15-30 ton models, and
dual valves on NWC/NCC 40-70 ton models
that are completely factory installed and set-up.

« Supply and install flow switch or equivalent
devices in the chilled water piping. Interlock this
switch with the controller to ensure that the unit
can only operate when water flow is established.
See wiring diagram for connection point. A
switch may be ordered with the unit if desired. It
will be shipped loose for field installation.

* Supply and install drain valves and vent cocks
on each water box as appropriate.

» Where specified, supply and install strainers
ahead of all pumps and automatic modulating
valves. Note that Napps NWC models are
supplied with a cleanable, factory-selected Y-
strainer, already installed prior to shipment.

« Supply and install suitable refrigerant pressure
relief piping from the pressure relief to the
atmosphere if required. Follow ANSI/ASHRAE
15-2007 guidelines, relief manufactures’
guidelines, and industry standards when working
with relief piping.

* If necessary, supply enough refrigerant and dry
nitrogen (150 psig) for pressure testing (NCC).

» Start the unit under supervision of a qualified
service technician.

» Where specified, supply and insulate the chilled
water piping as required, to prevent sweating
under normal operating conditions. Napps
provides factory insulation on evaporator and
related components.

Storage

These units are designed for indoor installation
only. Store the unit in a suitable weatherproof,
vibration free, and secure area. Periodically
check the pressure in each refrigerant circuit to
verify that the refrigerant charge is intact. If it is
not, contact a qualified service organization and
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the appropriate sales office. If the unit is still
under factory warranty, you must follow
warranty procedure prior to calling for service.

Caution:

Store these units in a protected area only. Do
not store outdoors with a protective covering
such as a plastic shroud. This can result in
excessive water condensation that could
damage controls and other components.

Noise Considerations

Locate the unit away from sound-sensitive areas.
If necessary, install the optional isolators under
the unit, the optional factory sound attenuation
cabinet and/or the optional factory sound
blankets. Install vibration isolators in all piping
and use flexible electrical conduit. Consult an
acoustical engineer for critical applications.

Foundation

A base or foundation is recommended for most
installations. Provide a level surface strong
enough to support the unit. Refer to
“Dimensional Data” for dimensions and weights.
A flexible (isolated) concrete foundation or
footings at each loading point will reduce
transmission of vibration. Install anchor bolts in
the concrete to secure the unit. If the floor is
warped, uneven or in poor condition, make
necessary repairs before positioning the unit.
Once the unit is in place, it should be level,
within %" over its entire length and width.

Clearances

Provide enough space around the unit to allow
the installation and maintenance personnel
unrestricted access to all service points. Unit
dimensions are given in "“Dimensional Data”.
There should be adequate clearance for
condenser and compressor servicing. A
minimum of three feet is recommended for
effective compressor service. A minimum
clearance of 3’-6” is required to open the control
panel doors. In all cases, local codes will take
precedence over these recommendations.
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Ventilation

Provisions must be made to remove heat
generated by unit operation from the equipment
room. Ventilation must be adequate to maintain
an ambient temperature lower than 125°F.

The condenser relief valve on these units must be
vented in accordance with all local and national
codes. See also “Pressure Relief Valves.”

Drainage

Locate the unit near a large capacity drain for
condenser drain-down during shutdown or repair.

Handling

NCC and NWC units are shipped stretch
wrapped and bolted to a shipping skid (unless
other than standard shipping is selected).

WARNING!

Do not remove the unit from the shipping skid
until it is at the installation location. Moving
these units when not properly secured to the
skid can result in personal injury or death,
and can seriously damage the unit.

The skidded unit can be moved by using a fork
truck of suitable capacity. Refer to “Dimensional
Data” for unit weights.

WARNING!

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

When moving the unit, the lifting forks must be
positioned under the shipping skid as wide as
possible where labeled. Lift the unit and move it
to the desired location.

Once the unit is at the installation location,
remove the stretch wrap. Inspect the unit for
damage and report if damage is found.
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The optional unit isolators (if ordered) are
secured to the shipping skid or in the unit control
panel. Other optional “ship loose” items may be
attached to the skid or shipped separately
depending on options selected.

Rigqin
Two lifting eyes are provided on these models

for rigging as integral components to the
structural skid.

WARNING!

To prevent injury or death, and damage to the
unit, the capacity of the lifting equipment
must exceed the unit lifting weight by an
adequate safety factor.

Lifting Procedure

1. Remove the stretch wrap from the unit as
described above, leaving the unit mounted to
the skid.

2. Install clevis connectors or equivalent in the
1 %" lifting holes provided on each of the
lifting lugs

3. Attach lifting chains (cables) to these points.
Each chain (cable) alone must be strong
enough to lift the unit.

4. Attach chains (or cables) to a lifting beam.
Position the chains (cables) so that they do
not contact the unit piping or the unit control
panel. Use a suitable spreader bar to insure
proper weight distribution.

Caution:

To prevent damage to the unit, position the
lifting beam and chains (cables) so that they
do not contact the unit piping or the unit
control panel.

5. Remove the bolts that secure the unit to the
shipping skid.

6. Raise the unit just off the skid to make sure
that the unit is level when lifted. Adjust
chain (cable) lengths as required.

7. Lift the unit off of the skid and place in the
installation location.



Alternate Moving Method

If it is not possible to lift the unit from above, as

discussed previously, the unit can be raised off of

the skid with jacks placed under the unit. Then
position equipment dollies under each end of the
unit frame, lower the unit onto the dollies, and
roll the unit into position.

Access Restrictions

All NCC/NWC units are designed to pass
through a standard 36 inch doorway. Refer to
outline drawings for other important dimensions.

Direct Mounting

The unit can be installed directly on an isolated,
rigid mounting surface as long as the surface is
level and will support the weight of the unit. A
mounting hole is provided at each of the unit
mounting locations. A schematic of the
mounting locations is shown in “Dimensional
Data”. Provide a means of securely anchoring
the unit to the mounting surface. Level the unit
carefully.

Isolator Mounting (Optional)

Install the optional mounting isolators at each
mounting location. Refer to manufacturers
recommendations for isolator selection,
placement and loading information. Isolators are
identified by color and by the isolator part
number. Bolt the isolator to the mounting
surface. Do not fully tighten the mount bolts.
Mount the unit on the isolators and install a 1/2-

inch (13 mm) nut on each isolator positioning pin

or bolt. Maximum isolator deflection should be
1/4-inch. Level the unit carefully. Now fully
tighten isolator mounting bolts. Refer also to
“Unit Leveling.”

Compressor Mounting

All compressors are rigidly bolted with
compressor isolation mounts to the same
compressor mounting frame (rails). No
additional isolation or leveling is required.
Inspect prior to start up to insure bolts are
present and tight, and that no shipping damage
has occurred.
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Unit Leveling

Before tightening the mounting bolts, level the
unit. Check unit level end-to-end by using a
level, or by placing a level on the top surface of
the unit frame. Unit should be level within 1/4-
inch over the length. Place the level on the unit
frame and check front to back level. Adjust to
withinl/4-inch of level front-to-back. Use shims
as required to properly level the unit.

Unit Piping

Caution:

Excessive Water Pressure!
To prevent pressure vessel damage, do not
exceed nameplate water side pressures.

Evaporator water pressure

Provide shutoff valves in the line(s) to the
gauge(s) to isolate the gauges when not in use if
field installed gauges are used. Use pipe unions
to simplify disassembly for system service. Use
vibration eliminators to prevent transmitting
vibrations through the water lines. Install
thermometers in the lines to monitor evaporator
entering and leaving water temperatures. Install a
balancing cock in the leaving water line. It may
be used to establish a balanced water flow. Both
the entering and leaving water lines should have
shutoff valves installed to isolate the evaporator
for service.
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Flow Sensing Devices

Chilled water flow switch, or other factory
approved flow proving device is mandatory; field
installation by contractor is required. Flow
switch is to be installed and maintained per
manufactures recommendations and
interconnected to the Napps electrical control
panel as described on the electrical diagram.
Failure to provide this flow proving device voids
unit warranty. To provide additional chiller
protection, install and wire the flow switch in
series with chilled water pump interlock for the
chilled water circuits (refer to “Chilled Water
Flow Interlock™). Specific connection and
schematic wiring diagrams shipped with the unit.

WARNING!

Flow switch not allowed to be used to enable
or disable the chiller by a BMS, time clock or
by any other means.

General Water Piping Recommendations

Make water piping connections to the evaporator
and condenser. Isolate and support piping to
prevent stress on the unit. Use flanged ells or
spool-pieces to facilitate service procedures.
Construct piping according to local and national
codes. Insulate and flush the piping before
connecting the unit.

Caution:
To prevent equipment damage, bypass unit if
using an acidic flushing agent.

Caution:

Chill water piping needs to rise above the
chiller at some point to insure the evaporator
is full of water at all times.

Use a pipe sealant such as Teflon tape on all
threaded water connections. Minimize heat gain
and prevent condensation by insulating all chilled
water piping.

Caution:
To prevent damage to water piping, do not
over-tighten connections.
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Water Flow Rates

Establish balanced water flow through both the
evaporator and condenser. Flow rates should fall
between the minimum and maximum values
given in tables. Flow rates above or below these
values can cause equipment damage or improper
unit operation. Refer to submittal engineering
data for minimum and maximum flow
ranges.Measure the evaporator water pressure
drop at the pressure gauge(s) on the system water
piping. Readings should approximate those
shown by the pressure drop charts. Note:
Evaporator pressure drop is an approximation
and is to be used as a tool to estimate flow rate
and as an aid to waterside system piping design.
If an accurate measurement of flow rate is
required, an accurate flow meter must be
installed in the system.

Water System Volume

Napps requires minimum system volumes as
indicated on then chart below. Special
applications may deviate from these humbers as
directed by Napps engineering. Operation below
these volumes will cause unacceptable system
control problems.

NxC15 - 108 gallons
NxC20 - 144 gallons
NxC26 - 188 gallons
NxC30 - 216 gallons
NxC40 - 288 gallons
NxC52 - 375 gallons
NxC60 - 432 gallons
NxC70 - 504 gallons

Caution:

Use Pipe Strainers!

To prevent evaporator or condenser damage,
pipe strainers must be installed in the water
supplies to protect components from water
born debris. Napps is not responsible for
equipment-only damage caused by water born
debris. Removal of the factory installed Y
strainer or screen will void the warranty on
the brazed plate evaporator.



Condenser Water Piping (NWC only)

Condenser water inlet and outlet types, sizes and
locations are given in “Unit Data”. Condenser
piping components and layout vary, depending
on the water source and connection locations, but
this system should include a water regulating
valve. The optional water regulating valve
maintains condensing pressure and temperature
by throttling water flow leaving the condenser in
response to compressor discharge pressure.
Adjust the regulating valve for proper operation
during unit start-up. Under full load standard
conditions the water temperature rise should be
10° F, producing a flow rate in the range of 3
gpm per ton. Condenser piping must be in
accordance with all local and national codes.
Condenser piping components generally function
identically to those in the evaporator piping
system. Refer to “Evaporator Piping”. In
addition, cooling tower systems may include a
manual or automatic bypass valve that can alter
water flow rate to maintain condensing pressure.
Well (city) water condensing systems should
include a pressure reducing valve and water
regulating valve. A pressure reducing valve
should be installed to reduce water pressure
entering the condenser. This is required only if
water pressure exceeds nameplate maximums.
This is also necessary to prevent damage to the
disc and seat of the water regulating valve that
can be caused by excessive pressure drop
through the valve.

Water Treatment

Using untreated or improperly treated water in
these units may result in inefficient operation and
possible tube damage. Consult a qualified water
treatment specialist to determine if treatment is
needed.

Caution:

The use of untreated or improperly treated
water in these units will result in scaling,
erosion, corrosion, algae or slime. The
services of a qualified water treatment
specialist should be engaged to determine if
treatment is needed. NAPPS warranty
specifically excludes liability for corrosion,
erosion or deterioration of NAPPS equipment.
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NAPPS assumes no responsibilities for the
results of the use of untreated or improperly
treated water or saline/brackish water.

Napps NWC/NCC chillers are equipped with
brazed plate evaporators made of stamped
stainless steel plates, furnace brazed together
with copper based joints. Because of the small
complex geometry of the flow passages, it is
imperative customers take all precautions to
insure these evaporators are not fouled by large
particles or mineral deposits. Chillers are factory
selected and equipped with a Y strainer near the
evaporator inlet. Screen may be removed for
cleaning. Operation of chiller without screen in
place will void warranty. Chemical treatment of
the chilled water loop is required and must be
performed by a qualified water treatment
specialist.

Water Pressure Relief Valves

Install a water pressure relief valve in the
condenser leaving water line. Water vessels with
close-coupled shutoff valves have a high
potential for hydrostatic pressure buildup on a
water temperature increase. Refer to applicable
codes for relief valve installation guidelines.

CAUTION:

Excessive Water Pressure!

To prevent condenser or regulating valve
damage, do not exceed nameplate condenser
water pressure.

Refrigerant Piping (NCC only)

Refer to the industry standards for refrigerant
piping selection information; contact the factory
if you do not have access to this data. Refrigerant
pipe size selected must be within the velocity and
pressure drop limitations required for proper
system operation. It is essential that refrigerant
piping be properly sized and applied since these
factors have a significant effect on performance.

NOTE: Use Type K refrigerant grade copper
tubing only. The use of a lower grade tubing
can cause operating problems.
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Refrigerant Piping: General Guidelines

Keep these general guidelines in mind as you
review the recommendations specific to field
piping refrigerant lines:

=  Limit overall line length. Enough
subcooling may be lost as refrigerant
travels up the liquid riser to cause
flashing. Review any questionable
applications with the factory.

= Use Type L ACR copper tubing for R-
22 or 407c systems, but Type K ACR
should be used for R-410A

=  Pipe sizing software such as Trane™
Engineering Toolbox can help to
quickly determine proper sizes for
refrigerant lines based on current
engineering data.

Liquid Line

Sufficient subcooling must be maintained at the
expansion valve. To provide proper operation
throughout the range of operating conditions, the
liquid-line pressure drop should not exceed the
unit's minimum subcooling value less 5°F. To
achieve this objective, keep these liquid-line
considerations in mind:

1. Select the smallest, practical line
size for the application. Limiting
the refrigerant charge improves
compressor reliability.

2. When designing the liquid line for a
typical air-conditioning application
(i.e. one with an operating range of
40°F to 115°F), remember that
every 10 feet of vertical rise will
reduce subcooling by 2.8°F, while
every 10 feet of vertical drop will
add 1.1°F of subcooling.

3. Provide a 1-inch pitch toward the
evaporator for every 10 feet of run.
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4. If the liquid line must be routed
through an area warmer than
outdoor air temperature, insulate
the line to prevent the refrigerant
from flashing.

5. Including a replaceable-core filter
drier will permit easier proper
system cleanup, moisture removal,
and future maintenance. The core
should be changed whenever the
system is opened for service. Napps
compressor-chillers do not include
a filter-drier as standard, but one
may be ordered if the installing
contractor desires a factory type.

6. A moisture-indicating sight glass
permits a visual check of the liquid
column for bubbles. Sight glasses
are included on the Napps
compressor-chiller. However,
never use the sight glass to
determine whether the system is
properly charged! Instead, either
charge the system based on the
required subcooling or calculate the
amount of refrigerant needed and
add it based on weight.

Discharge (Hot gas) Line

Limit the pressure drop in the discharge line to 6
psid whenever possible to minimize the adverse
effect on unit capacity and efficiency. While a
pressure drop of as much as 10 psid is usually
permissible, note that a 6-psid pressure drop
reduces unit capacity by 0.9 percent and
efficiency by 3 percent.

Pitch discharge lines in the direction of hot gas
flow at the rate of 1/2-inch per each 10 feet of
horizontal run. Discharge line sizing is based on
required velocity to provide good oil movement.
Basic discharge line parameters are:
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Max allowable pressure drop 6 psig (1F)
Maximum Velocity 3500 fpm

Minimum Velocity (at minimum load)
Horizontal lines 500 fpm

Vertical lines (up flow) 1000 fpm

To design the discharge line properly, follow the
guidelines recommended below:

= Choose the shortest route from the
compressor to the condenser.

= Use different pipe sizes for horizontal
and vertical lines to make it easier to
match line pressure drop and refrigerant
velocity to discharge-line requirements.

= To assure proper oil entrainment and
avoid annoying sound levels, size the
discharge line so refrigerant velocity
equals or exceeds the minimum velocity
in Table 1 and remains below 3,500
fpm.

= Prevent oil and condensed refrigerant
from flowing back into the compressor
during “off” cycles by: (a) pitching the
discharge line toward the condenser and
(b) routing the discharge line so that it
rises to the top of the condenser, then
drops to the level of the condenser inlet,
creating an inverted trap.

= Double risers are unnecessary. The
scroll compressors in Napps units
unload to the extent that a single,
properly sized riser can transport oil at
any load condition.

Table 1 - Minimum Discharge-Line Velocities
for Oil Entrainment

Refrigerant Velocity, fpm

Nom. Pipe Size, in. Riser Horizontal
718 375 285
1-1/8 430 325
1-3/8 480 360
1-5/8 520 390
2-1/8 600 450
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=  Riser traps are also unnecessary. Avoid
using riser traps. If the discharge riser is
sized to maintain the proper refrigerant
velocity, adding a trap will only
increase the pressure drop.

Reliability determines the success of a split air-
conditioning system. Interconnecting refrigerant
lines play an instrumental role in that success. It's
up to us to ensure that our system design
practices evolve with equipment technologies.

This can be summarized as five fundamental
“rules”:

1. Choose the right system, i.e. don't
specify split-system equipment when a
packaged chiller is best suited for the
job.

2. Size the interconnecting lines to avoid
the use of traps and double risers.

3. Slope the liquid lines toward the
evaporator.

4. Minimize the length of the
interconnecting tubing.

5. Keep the system clean.

Initial Leak Test

As shipped, Napps compressor-chillers contain a
holding charge of Nitrogen only. Before
connecting refrigerant piping, momentarily crack
open a Schraeder valve on the liquid line to
insure that the unit is still pressurized. If no gas
escapes thru the valve, leak test the unit to
determine the source of the refrigerant leak prior
to installation and repair any leaks located.
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Refrigerant Piping Sizes

Refer to the Trane guide TRG-TRCO006-EN
and/or ASHRAE publications to determine
piping selection information. Refrigerant pipe
sizes selected must be within the velocity and
pressure drop limitations required for proper
system operations. It is essential that refrigerant
piping be properly sized and applied since these
factors have a significant effect on system
performance and reliability.

Final Leak Test

Once refrigerant piping is completed, thoroughly
test the system for leaks.

System Evacuation

For field evacuation after leak checking, use a
vacuum pump capable of pulling a vacuum of
100 microns or less. Follow the pump
manufacturer’s instructions for proper use of the
pump. Insure that all sections of the system are
properly evacuated before proceeding.

Warning!
Do not use oxygen, acetylene, or air for leak
testing.

Caution:

Do not use a meghohm meter or apply power
to compressor windings under vacuum:
damage may occur.

Refrigerant Charging

Once the system is properly installed, leak tested
and evacuated, refrigerant charging can begin.
Liquid refrigerant must be charged into each
circuit through the liquid line access with the
compressor(s) off.

Caution:

Equipment Damage!

To prevent evaporator tube rupture, never
charge liquid refrigerant into a water vessel
when refrigerant temperature/pressure
relationship of the vessel is below freezing.

13
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Charge refrigerant into the system by weight. Use
an accurate scale or charging cylinder to
determine the exact charge entering the system.
Failure to charge the system accurately can lead
to under or over-charging and result in unreliable
operation.

If system pressure equalize before the full charge
enters the system, close the charging port and
proceed to start-up procedure”.

NOTE: Pitch horizontal runs of discharge (hot
gas) line downward in the direction of flow @
Y per each 10 ft. of run.

Figure 1 — Refrigerant Piping Diagram
Configuration for typical dual circuit chiller

A/C Condenser
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Shutoff
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Liquid Line Components & Connections

Liquid line connections sizes and locations are
shown in illustrations. Thermostatic expansion
valves, refrigerant sight glass, solenoid valves
and Schraeder valves are standard components
on NCC liquid lines. A liquid line filter drier
must be installed for each circuit. Install a liquid
line service valve in the liquid line to isolate the
drier for service.

Electrical Wiring

General Recommendations

The wiring procedures, as described in this
portion of the manual, must be accomplished to
obtain proper operation of the unit.

WARNING!

To prevent injury or death, disconnect
electrical power source before completing
connections to the unit.

All wiring must comply with National Electrical
Code (NEC) and state and local requirements.
Qutside the United States, the national and/or
local electrical requirements of other countries
shall apply. The installer must provide properly
sized system interconnecting and power supply
wiring with appropriate fused disconnect
switches. Type and locations of disconnects
must comply with all applicable codes.

Caution:

To prevent corrosion and overheating at
terminal connections, use copper conductors,
sized per NEC and based on nameplate RLA.

Caution:

All wiring must comply with applicable local
and national codes. Type and location of
fused disconnect switches must comply with
applicable local & national codes.

Minimum circuit ampacities, recommended fuse

sizes and other unit electrical data are provided
on the unit nameplate.
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Power and Control Wiring

Unit Power Wiring

The installing contractor must connect
appropriate power wiring (with fused
disconnects) to the terminal block or non-fused,
unit-mounted disconnect in the power section of
the unit control panel. Electrical schematics and
component location drawings are also mounted
on the inside of the control panel door.

The unit power fused disconnect switch should
be located in the general area of the unit, to
comply with NEC or local codes. Some codes
require line-of-sight disconnect locations. The
optional unit unfused disconnect can be used as
an emergency shutdown device.

Unit Control Wiring

Refer to controller section of IOM for additional
details on field connections for controller and
options.

Scroll Compressor Electrical Phasing

General

It is critical that proper rotation of the scroll
compressors be established before the machine is
started. Proper motor rotation requires
confirmation of the electrical phase sequence of
the power supply. The motor is internally
connected for clockwise rotation with the inlet
power supply phased “ABC” or “L1, L2, L3".

The order in which the three voltages of a three-
phase system succeed one another is called phase
sequence or phase rotation.. When rotation is
clockwise, phase sequence is usually called
“ABC” and when counterclockwise, “CBA”.

This direction may be reversed by interchanging
any two of the line wires. It is this possible
interchange of wiring that makes a phase
sequence indicator necessary, if the operator is to
quickly determine the phase rotation of the
motor.
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Setting the Proper Electrical Phase Sequence

Proper compressor motor electrical phasing can
be quickly determined and, if necessary,
corrected before starting the unit. Use a quality
instrument, such as an Associated Research
Model 45 Phase Sequence indicator or
equivalent and follow this procedure.

WARNING!

During installation, testing, servicing, and
troubleshooting of this product, it may be
necessary to work with live electrical
components. To prevent injury or death due
to electrocution, take extreme care when
performing service procedures with electrical
power energized. Have a qualified licensed
electrician or other individual who has been
properly trained in handling live electrical
components perform these tasks. Failure to
follow all safety precautions when exposed to
live electrical components could result in
death or serious injury.

1. Verify that all operating controls for the unit
are in the “Off” position.

2. Disconnect power to the power distribution
block in the unit control panel

3. Connect the phase sequence indicator leads
to the power distribution block as follows:

Phase Seq. Lead Terminal ID
Black (Phase A) L1
Red (Phase B) L2
Yellow (Phase C) L3

4. Turn power on by closing the unit supply
power fused disconnect switch.

5. Read the phase sequence displayed on the
indicator. The “ABC” LED on the face of
the phase indicator will glow if phase
sequence is ABC

6. If the “CBA” indicator glows instead, open
the unit main power disconnect and switch
two line leads on the power distribution
block in the unit control panel. Close the

main power disconnect and recheck phasing.

7. Open the unit disconnect and remove the
phase indicator.
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Unit Voltage
Electrical power to the unit must meet stringent
requirements for the unit to operate properly.
Total voltage supply and voltage imbalance
between phases should be within the tolerances
discussed below.

Voltage Supply

Measure each leg of supply voltage at the line
voltage disconnect switches. Readings must fall
within the range of 187-254 volts for units with a
nameplate voltage of 208/230 volt and 414-508
volts for units with a nameplate voltage of 460
volts. If voltage on any leg does not fall within
tolerance, notify the power company and request
correction of this situation before operating the
unit. Inadequate voltage to the unit will shorten
the life of relay contacts and compressor motors.

Voltage Imbalance

Excessive voltage imbalance between phases in a
three-phase system will cause motors to overheat
and eventually fail. Maximum allowable
imbalance is 2 percent. Voltage imbalance is
defined as 100 times the maximum deviation of
the three voltages (three phases) subtracted from
the average (without regard to sign), divided by
the average voltage.

Maximum allowable imbalance is 2 percent.
Voltage imbalance is defined as 100 times the
maximum deviation of the three voltages (three
phase) subtracted from the average (without
regard to sign), divided by the average voltage.

Example:

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

221 + 230 + 227

3
The percentage of imbalance is then:

100 (226-221)
226

=226 volts

=22%



In the example above 221 is used because it is
the farthest from the average. The 2.2 percent
imbalance that exists exceeds maximum
allowable imbalance by 0.2 percent. This much
imbalance between phases can equal as much as
20 percent current imbalance with a resulting
increase in winding temperature that will
decrease compressor motor life.

Control Power Supply

A fused, panel-mounted control power
transformer is standard on all units. Replacement
fuses are listed on the “Fuse Schedule” decal
located adjacent to the transformer inside the
control box.

External Contacts

Modules Connections for Interconnecting

Napps chiller units can be interconnected,
however, controller software may need to be
updated to allow this type of operation. Please
contact the factory for more information.

Chilled Water Flow Switch

The Magnum controller has an input that accepts
a contact closure from a proof-of-flow device
such as a flow switch or other factory approved
flow proving device. When this input does not
prove flow within a fixed time relative to
transition from enabled to run modes of the
chiller, or if the flow is lost while the chiller is in
the running mode of operation, the chiller will be
inhibited from running. The installer must
provide and install this flow proving device. See
also wiring diagrams attached to the inside of the
control panel door. Failure to provide this flow
proving device voids unit warranty.

WARNING!

Flow switch not allowed to be used to enable
or disable the chiller by a BMS, time clock or
by any other means.
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Condenser Water Loss of Flow Protection

The controller logic will sense a loss of flow
through the condenser. No flow switches are
necessary with the standard Magnum
configuration.

Condenser Water Pump Starter, Fan Staging
or VFD controls

NCC/NWC chillers are factory programmed as
follows:

For single circuit NCC units, the controller has
one dry contact relay to enable the condensing
unit on a rise in head pressure plus a second relay
to control an additional fan if desired. These
chillers also have one 0 to 10VDC analog output
to control a VFD or fan damper. Dual circuit
NCC units have two dry contact relays (one for
each circuit) plus two 0 to 10VDC analog
outputs.

Single circuit NWC units have one dry contact
relay to start a condenser pump. These chillers
also have one 0 to 10VDC analog output to
control a head pressure control valve. Dual
circuit NWC units have one dry contact relay to
start a condenser pump. These chillers have two
0 to 10 VDC analog outputs (one for each
circuit) to control head pressure control valves.

Consult wiring diagram located inside the control
box door for connection point(s).

Equipment Grounds

Provide proper grounding at the connection point
provided in the unit control panel. Use copper
conductors only.
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MCS-Magnhum Controller

The Magnum is a rugged microprocessor based
controller designed for the hostile environment of
the HVAC/R industry. It is designed to be the
primary manager of the NCC / NWC Product.
The Magnum provides flexibility with setpoints
and control options that can be selected prior to
commissioning a system or when the unit is live
and functioning. Displays, pressures, temps,
alarms and other interfaces are accomplished in a
clear and simple language that informs the user
as to the status of the controller. Refer also to
the “Wiring Diagram” attached to the inside of
the control panel door.

A password is required to access MCS setpoints.
Use password code 2112 to access many of these
features. A factory code may be required to
allow access to critical areas, and can only be
entered by a factory representative.

A RS-485 port is provided for communication
with other manufacturers systems. Additionally, a
built-in RS-485 to RS-232 converter allows
communication over the RS-485 port via the RS-
232 port. Other features include the integration
of BACnet IP and Modbus into the Magnum.
Also available is an optional card that allows
communication via LonTalk, Johnson N2 or
BACnet MS/TP and this should be ordered with
the chiller if required. An Ethernet connection is
also provided on each unit. While field changes
can be made, please insure that the unit is
ordered set up for required communications to
insure that factory testing includes end user
configuration.

A complete software support package is available
for your PC allowing for system configuration,
dynamic on-line display screens, remote
communication, graphing and more. Downloads
for the MCS-Connect software are available at
www.mcscontrols.com at no charge. All
information needed to run the unit is available
from the unit display; however, a laptop
computer is invaluable for ease of use of
diagnosing or changing the unit setpoints. Note
that not all setpoints can be changed with MCS-
Connect. Some require a configuration change.
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A serial cable is included in each shipment for
the convenience of the field tech. If you do not
have a laptop with a serial port, you will require
a converter such as a Black Box item number
#IC199A-R3 Serial-to-USB adaptor. A modem
is also available to allow Napps personel to
provide remote access to the Magnum controller
if needed,; call the factory for availability of free
loaner modems if needed.

The standard configuration allows for unit to
start at lowest stage possible (hot gas bypass if
included as a capacity step), then add
compressors as needed to meet demand.

All configuration changes need to be
done by factory representatives to
insure proper operation of the unit
within design parameters. Refer to
MCS Magnum manual for sequence of
operation and additional details.


http://www.mcscontrols.com/

Installation Checklist

As the unit is installed, complete this checklist to
verify that all recommended procedures are
accomplished before the unit is started. This checklist
does not replace the detailed instructions given in
previous sections of this manual. Read the entire
installation section carefully to become familiar with
the procedures before installing the unit.

Unit Location

— Inspect installation location for adequate
ventilation.

— Provide drain facilities for condenser (NWC).

— Remove and discard all shipping material (skid,
etc.).

— Inspect to insure that all service access clearances
are adequate.

— Install optional neoprene or spring isolators (if
required).

— Secure the unit to the mounting surface.
— Level the unit.

— Isolate the compressor by removing the shipping
bolts that hold the isolators down.

Condenser Connections (NWC)

—— Make condenser water connections.

— Install a water regulating valve in the water outlet
line, if required.

— Install shutoff valves, thermometers, plugged
clean-out tees and pressure gauges in the water
inlet and outlet lines as required.

— Install a water strainer and pressure reducing
valve on the water inlet piping if applicable.

— Install drain piping with shutoff valves.

— Install a manual or automatic bypass valve in the
cooling tower water supply (if used).

— Install refrigerant discharge piping for the
condenser relief valve as applicable.

— Flush and clean all condensing water piping.

Refrigerant Piping

Perform the initial leak test (NCC). Napps is
not responsible for system leaks on NCC units;
perform leak test carefully.
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— Connect a properly sized and constructed liquid
line (with charging valve and filter drier) to the
liquid line connection on the condenser (NCC).

— Connect a properly sized and constructed
discharge line to the compressor discharge line
connection (NCC).

— Leak test the unit and all piping connections.
(NCC)

— Insulate any lengths of discharge or liquid line
that are exposed to extremes in temperature.

Power Supply Wiring

— Connect proper power supply wiring, with fused
disconnect, to the power distribution block (or
optional unit mounted unfused disconnect) in the
unit control panel.

— Connect proper power supply wiring, with fused
disconnects, to the condenser water pump starter,
to the cooling tower fan starter (if used), or to the
air-cooled condenser control panel. Refer to
wiring diagram for connection points.

— Connect flow switch to MCS Magnum where
indicated on wiring diagram

— Connect to BAS if applicable

Evaporator Connections

—— Make evaporator water connections. Support
water piping.

— Install a flow sensing device as described above
(mandatory).

System Interconnection Wiring

— Connect proper wiring to interlock the condenser
water pump and the cooling tower (or air-cooled
condenser) operation with unit start-up.

CAUTION:

The unit should be energized for 8 hours
(min) to insure crankcase heaters have driven
any trapped refrigerant out of the oil. Repeat
this procedure any time a system has been
without power long enough for refrigerant to
migrate. Verify that the oil level is approx.
center of the sight glass before starting.
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Because scroll compressors are a uniquely different
design from traditional reciprocating compressors, their
operating characteristics and requirements are a
departure from the reciprocating compressor
technology.

Compressor Oil

The 410A scroll compressor uses POE oil as required
by the manufacturer of the compressor. Refer to
compressor manufacturer for exact type and amount of
oil in the specific model in question.

Oil Level. While the compressor is running, the oil
level may be below the sight glass but still visible
through the sight glass. The oil level should never be
above the sight glass!

Oil Appearance. If the oil is dark and smells burnt, it
was overheated because of compressor operation at
extremely high condensing temperatures, a compressor
mechanical failure, or occurrence of a motor burnout. If
the oil is black and contains metal flakes, a mechanical
failure has occurred. This symptom is often
accompanied by a high amperage draw at the
compressor motor.

Note: If a motor burnout is suspected, use an acid test
kit to check the condition of the oil. If a burnout has
occurred, test results will indicate an acid level
exceeding 0.05 mg KOH/g.

Note: The use of commercially available oil additives
is not recommended. Liability for any detrimental
effects that the use of non-approved products may have
on equipment performance or longevity must be
assumed by the equipment owner, equipment servicer,
or the oil additive manufacturer.

Compressor Motor Winding Thermostat

Each motor winding thermostat is a pilot-duty control,
designed to stop compressor operation if the motor
windings become hot due to rapid cycling, loss of
charge, abnormally low suction temperatures, or the
compressor running backwards.

19

|

Compressor Electrical Phasing

Proper phasing of the electrical power is critical for
proper operation and reliability of the scroll
compressor. If the compressor electrical phasing is
incorrect, the motor will draw low current, the suction
and discharge pressures will change very little, and a
rumble or rattle may be heard.

Note: The scroll compressor does not have suction or
discharge valves. However, the symptoms for a phase
reversal are similar to those for a valve failure.

Scroll Compressor Functional Test

Since the scroll compressor does not use discharge or
suction valves, it is not necessary to perform a pump-
down capability test, i.e. a test where the liquid line
valve is closed and the compressor is pumped in a
vacuum to see if it will pump-down and hold. If fact,
this kind of test may actually damage the scroll
compressor!

Caution:

Do not pump the scroll compressor into a vacuum.
Scroll compressors can pull internal low vacuums
when the suction side is closed or restricted. This, in
turn, may cause the internal Fusite terminal to arc,
resulting in compressor damage or failure. It may
also trip the circuit breakers, blow fuses, or trip the
discharge thermostat.

The proper procedure for checking scroll
compressor operation is outlined below:

1. Verify that the compressor is receiving supply
power of the proper voltage.

2. With the compressor running, measure the suction
and discharge pressures to determine whether or
not they fall within the normal operating ranges for
the unit.

Normal operating pressures for the unit with a scroll
compressor are the same as for a unit with a
reciprocating compressor.

If the operating pressures do not seem correct, see
“Scroll Compressor Electrical Phasing”.



Compressor Operational Noises /

Because the scroll compressor is designed to
accommodate liquids (both oil and refrigerant) and
solid particles without causing compressor damage,
there are some characteristic sounds that differentiate it
from those typically associated with a reciprocating
compressor. These sounds, which are described below,
are normal and do not indicate that the compressor is
defective.

At Low Ambient Start-up: When the compressor starts
up under low ambient conditions, the initial flow rate of
the compressor is low, due to the low condensing
pressure. This causes a low differential across the
expansion valve that limits its capacity. Under these
conditions, it is not unusual to hear the compressor
rattle until the suction pressure climbs and the flow rate
increases. These sounds are normal and do not affect
the operation or reliability of the compressor.

Excess Amp Draw

Normally this condition occurs either because the
compressor is operating at an abnormally high
condensing temperature or because of low voltage at the
compressor motor.

Motor amp draw may also be excessive if the
compressor has internal mechanical damage. In this
situation, vibration and discolored oil can also be
observed.

Low Suctions

Continuous low suction pressures are most likely caused
by low evaporator load coupled with a system anomaly.
Symptoms that may accompany low suctions include a
rattling sound emitted from the compressor or an open
motor winding thermostat or discharge thermostat.
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MAINTENANCE

Excessive Vibration

If the compressor vibrates and does not pump, check the
compressor phasing as described in “Scroll Compressor
Electrical Phasing” and check the oil level and the oil’s

appearance.

Periodic Maintenance

Perform all of the indicated maintenance procedures at
the intervals scheduled. This will prolong the life of the
unit and reduce the possibility of costly equipment
failure.

Monthly

—— Check compressor oil level.

— Check unit refrigerant charge by measuring sub-
cooling or visually checking the sight glass for the
presence of bubbles.

— Check refrigerant superheat at the compressor
suction line. Superheat should be in the range of
10°-20°F. Note that a superheat calculated value is
incorporated into the MCS-Magnum display.

—— Check compressor phasing. (See “Scroll
Compressor Electrical Phasing”.)

Annually

— With the unit disconnect switch open, inspect the
panel wiring. All electrical connections should be
secure. Inspect the compressor contactors. If the
contacts appear severely burned or pitted, replace
the contactor. Do not clean the contacts.

— Verify flow switch operation as recommended by
the device manufacturer.

— Remove any accumulation of dust and dirt from the
unit.

— Check condenser water flow rate (NWC only)

— With unit operating, check refrigerant discharge
and suction pressures.



DIMENSIONAL & ELECTRICAL DA

Dimensional Data Electrical Schematic
The Napps application manual and/or project submittals Refer to name plate on control box door (inside) for
contain dimensional data, application data, and electrical data and wiring diagram

electrical data as required.

Refer to name plate on control box door (inside) for
specific unit electrical data.

These documents can be forwarded for specific jobs
as part of a job submittal package upon request.
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MODEL NUMBER DESCRIPTION
|

Napps NWC/NCC Chillers

Sample: NWC 40SA TSC CDO0S000 Ship With 40, 300

Digit 14 — Communication Options
S = Standard BACnet IP/Modbus
L = LonTalk option

M = BACnet MS/TP option

N = Johnson N2 option

Digits 1, 2, 3 - Unit Series
NCC — 410A Scroll Compressor Chiller
NWC — 410A Scroll Water-cooled Chiller

Digit 4,5 — Unit Nominal Tonnage
15-70 = nominal tons

Digit 15 — Hot Gas Bypass

0 = No HGB function

1 = HGB on one circuit

2 = HGB on 2 ckts (optional for 40-60T units)

Digit 6 - Application

S - Standard Heat Exchangers/Efficiency

H — High Efficiency Brazed Plate Condenser
For Closed Loop Applications Only

Digit 7 — Build Sequence
A — 410A Platform

Digit 8,9,10 — Component Codes
Internal Component Code Data
e 8-T,C,orO
e 9-ASor0O
e 10-SorO

Digit 11 — Unit Voltage
A-208v3J60Hz
B-230v3@60Hz
C-460v3@60Hz
D-575v3@60Hz
E - 200v 3 @ 50 Hz
E-230v3@50Hz
G - 380-400v 3 @ 50 Hz
H - 500v 3 @ 50 Hz

Digit 12 — Power Connection
T = Standard terminal block
D = Non-fused disconnect

Digit 13 — Water Regulating Valves
0 = None
1 = Factory installed valve(s)

©NAPPS Technology Corporation 2011
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Digit 16 — Sound enclosure

0 = No Sound Enclosure Provided
1 = Factory Sound Enclosure

2 = Factory Sound Blankets

3 = Both Enclosure & Blankets

Digit 17 — Design Special
0 = No special Features
S = Special design features

Remaining Digits — Basic/Ship loose options
(Delineated with commas)

40 -5 Yr Extended Comp. Warranty

70 — Flow Switche(s)

100 — Neoprene Seismic Isolators

200 — Spring-type Seismic Isolators

300 — Neoprene Non-seismic Isolators

400 - Spring-type Non-seismic Isolators

500 — Aux Controller Board(s)

See sales documents, final approved submittal sheets,
or packing slips for detailed shipped-loose model
information
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I. LIMITED PRODUCT WARRANTY & SERVICE POLICY

Napps Technology, Inc. (NAPPS) warrants for a period of twelve (12) months from date of original shipment that all
products, manufactured by NAPPS, with the exception of packaged refrigeration products, are free from defects of
material and workmanship when used within the service, range, and purpose for which they were manufactured.
Packaged refrigeration products shall be so warranted for a period of twelve (12) months from date of start-up or eighteen
(18) months from date of original shipment, whichever may first occur. Service Parts shall be so warranted for a period
of ninety (90) days from date of installation, or twelve (12) months from date of original shipment, whichever may first
occur.

In case material is rejected on inspection by the buyer as defective, NAPPS shall be notified in writing within ten (10)
days from receipt of said material. NAPPS will then have the option of re-inspection at the buyer's plant or its own plant
before allowing or rejecting the buyer's claim. Expenses incurred in connection with claims for which NAPPS is not
liable may be charged back to the buyer. No claim for correction will be allowed for work done in the field except with
the written consent of NAPPS. Defects that do not impair service shall not be cause for rejection. NAPPS assumes no
liability in any event for consequential damages. No claim will be allowed for material damaged by the buyer or in
transit. Defective equipment or parts shall be returned to NAPPS freight prepaid.

NAPPS will, at its option, repair, replace or refund the purchase price of products found by NAPPS to be defective in
material or workmanship provided that written notice of such defect requesting instruction for repair, replacement or
refund is received by NAPPS within ten (10) days of determination of said defect, but not more than one (1) year after the
date of shipment, and provided that any instructions given thereafter by NAPPS are complied with.

Any products covered by this order found to NAPPS' satisfaction to be defective upon examination at NAPPS' factory
will, at NAPPS' option, be repaired or replaced and returned to Buyer via lowest cost common carrier, or NAPPS may, at
its option, grant Buyer a credit for the purchase price of the defective article.

Without limitation of the foregoing, this warranty shall not apply to (i) deterioration by corrosion or erosion of material
or any cause or failure other than defect of material or workmanship; (ii) the performance of any system of which
NAPPS' products are a component part; or (iii) any of NAPPS' products or parts thereof which have been subjected to
alteration or repair by anyone other than NAPPS or someone authorized by NAPPS, or subjected to misuse, neglect, free
chemicals in system, corrosive atmosphere, abuse or improper use or misapplication such as breakage by negligence,
accident, vandalism, the elements, shock, vibration or exposure to any other service, range or environment of greater
severity than that for which the products were designed, or if operation is contrary to NAPPS' or manufacturer's
recommendation, or if the serial number has been altered, defaced or removed.

Hermetic motor/compressors furnished by NAPPS are subject to the standard warranty terms set forth above, except that
the hermetic motor/compressor replacements or exchanges shall be made through the nearest authorized wholesaler of the
hermetic motor/compressor manufacturer (not NAPPS' factory) and no freight shall be allowed for transportation of the
hermetic motor/compressor to and from the wholesaler. For TRANE hermetic motor/compressors, the nearest wholesaler
referred to herein shall be the nearest TRANE PARTS CENTER. The replacement hermetic motor/compressor shall be
identical to the model of the hermetic motor/compressor being replaced. Additional charges, which may be incurred
through the substitution of other than identical replacements, are not covered by this warranty. Evaporator failure due to
fluid freezing that is the result of low fluid flow or inadequate fluid freeze protection, for applications with leaving fluid
temperatures below 40° F, is not covered by this warranty.
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THE WARRANTY PROVIDED ABOVE IS THE ONLY WARRANTY MADE BY NAPPS WITH RESPECT TO ITS
PRODUCTS OR ANY PARTS THEREFORE AND IS MADE EXPRESSLY IN LIEU OF ANY OTHER
WARRANTIES, BY COURSE OF DEALING, USAGES OF TRADE OR OTHERWISE, EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTIES OF FITNESS FOR ANY PARTICULAR
PURPOSE OR OF MERCHANTABILITY UNDER THE UNIFORM COMMERCIAL CODE. IT IS AGREED THAT
THIS WARRANTY IS IN LIEU OF AND BUYER HEREBY WAIVES ALL OTHER WARRANTIES,
GUARANTEES OR LIABILITIES ARISING BY LAW OR OTHERWISE. NAPPS SHALL NOT INCUR ANY
OTHER, OBLIGATIONS OR LIABILITIES OR BE LIABLE TO BUYER OR ANY CUSTOMER OF BUYER FOR
ANY ANTICIPATED OR LOST PROFITS, INCIDENTAL OR CONSEQUENTIAL DAMAGES, OR ANY OTHER
LOSSES OR EXPENSES INCURRED BY REASON OF THE PURCHASE, INSTALLATION, REPAIR, USE OR
MISUSE BY BUYER OR THIRD PARTIES OF ITS PRODUCTS (INCLUDING ANY PARTS REPAIRED OR
REPLACED); AND NAPPS DOES NOT AUTHORIZE ANY PERSON TO ASSUME FOR NAPPS ANY OTHER
LIABILITY IN CONNECTION WITH THE PRODUCTS OR PARTS THEREFORE. NAPPS SHALL NOT BE
RESPONSIBLE FOR THE LOSS OR REPLACEMENT OF OR THE ADDITION OF COMPRESSOR OIL, OR
REFRIGERANT. THIS WARRANTY CANNOT BE EXTENDED, ALTERED OR VARIED EXCEPT BY A
WRITTEN INSTRUMENT SIGNED BY NAPPS AND BUYER.

I. LIMITATION OF LIABILITY

NAPPS shall not be liable, in contract or in tort, for any special, indirect, incidental or consequential damages, such as,
but not limited to, loss of profits, or injury or damage caused to property, products, or persons by reason of the
installation, modification, use, repair, maintenance or mechanical failure of any NAPPS product.
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APPENDIX: VENDOR DATA SHE

The following vendor data sheets are attached:

1.

2.

MSC-CT300 Current Transducer Data Sheet

MCS-667F Pressure Transducer Data Sheet

MCS-T100 Temperature Sensor Data Sheet

Sporlan SD278 IB Interface Board Installation Manual & Troubleshooting
Sporlan 100-50-2 IB Interface Board Data Sheets

Copeland Compressors — Refrigeration Oils

NAPPS MCS Digital Controller — MCS CONNECT Software Installation & Setup
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MSC-CT300 Current Transducer Ddta Sheet

5877 Enterprise Parkway, Fort Myers, FL 33805

;{-.Hﬂ Office: Z30-8604-0080 Fax: 230-804-0031
! Www_mescontrols.com
AN TR

YSTEMY
The MCS-CT300 Specifications & Description

Physical Characteristics

Chimensions:
Height ... 4.00°

Product Description Part # MCS.CT300
The MCS-CT300 current sensor monitors current flowing fo m
electrical eguipment. The magnitude of the cument is Em_ W:'EIS
converted to a linear (0-5wdc) output signal which can be '
read as a standard analog input signal. The signal is used Volts doc Amps Voklis dc Amps
by MCS micro conftrollers for the following:

.08 5 2 668 160

1 For slide valve positioning on screw machines 017 10 2 83 170

2 For high amp motor overload protection -

3  For verification of device on / off 023 ¥ 3.00 180
The MCS5-CT300 is a solidcore wversion, where the 050 30 318 150
conductor runs through the sensor. Mo cutting, taping or 067 40 3.33 200
rerouting is required. It is accurate, reliable, easy to install
and requires no service. 0.83 50 3.50 210

1.00 80 3.66 220
The MCS-CT300 has an accuracy of £2% owver the range
10% to full scale in the frequency range from 50-60Hz. The 147 70 383 230
sensor outputs a 0-5edc signal. The sensor power is
inducad from the current being monitored. 132 80 4.00 240
1.50 o0 416 250
On the printed circuit board a resistor is mounted across
the CT terminals which eliminates danger from induced 1.67 100 4.33 260
current. A removable three-position terminal block is 183 110 450 270
provided for easy wining.
2.00 120 4.68 280
Two-conductor shielded cable must be used The shield 218 130 4.89 200
must be cut at the MCS-CT300 end and tied to ground at
the MCS micro controller terminal block. 233 140 5.00 300
2.80 150

©NAPPS Technology Corporation 2011 26
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MCS-667F Pressure Transducer Data Sheet

\

]
J, ICROG
OONTROL
YSTEMS

5877 Enterprise Parkway, Fort Myers, FL 33205
Office: 230-624-0082 Fax- 2309-684-0031
www_moscontrols.com

The MCS-667F-T-xx Specifications & Description

Physical Characteristics

Pressure Range oo 0 1 BT psi (Gauge)
ACCUracy.... ... t 0.25% of span
Operating Temperature ... 40 to +221°F
(~40°C to +105°C)
Proof Pressure ..o . 2 F5
Burst Pressure...._... 202 FS
Random Wibration . 40 G pp
Input Voltage ... 1
Dutput Voltage ... 0.5 to 4 Bwdc
Connection ... 1147 SAE female flare
Cable:
Connector.........cooeecoecveeeneece.. Packard with NMeoprene seal
Length..... .. 20°, 40 or 60° feet.

Type...... .- 3-conductor, 20 awg stranded
Shield.... ... Fod shield with 25% overlap
Drain .. .. Stranded tinned copper drain

Part number desmptlun nhen ntdemg (MCS-88TF-T-ux)
20" 40" or 80" wire length

Product Description

The MCS5-867F-T-o¢ pressure transducer is a proven
performer at a low cost. |ts design is ideal for demanding
HWAC and refrigeration applications where long-term
refiability is a requirement. Intemal components are
packaged in a stainless steel housing with a 1/4° SAE

Part # MCS-667F-T-xx

The cable is awvailable in either 20°, 40F or 80" lengths
with a removable Packard connector to provide easy
serviceability. The wire is sealed and crimped to the
Packard connector providing a liquid tight environment
and strain relief. Media compatibility: Refrigerants

femnale flare fitting. [frecns) and ammonia.
The table at the bottomn left provides a cross reference
between psi and vde at a sensor input pin (S1) of the
Product Specifications MCS micro confroller.
P | ey | P | e | P | e | P f e || e | | e | | e
[ a0 | 103 | 1oed | 380 | 1R | 358 | 280 | a00 | 260 | 500 | 350 | &b 400
0 | G858 | 1id | 1oeE | 20 | 1T | Eeb | 236 410 | 318G | 500 | 355 | el 48
0 | GE: | ik | 13 | D | e | A0 | ar | | SEk | 525 | e | &) 4
30 | 058 |13 | 138 | X350 | 18 | 330 | 248 430 | 506 | 535 | 368 | e 40
40 a4 T | 1A | 20 | 1a | a0 ) 254 440 | S | 540 | AT4 | a0 454
L] 050 153 | 140 | 2580 | 200 | 355 ]| 280 450 | 330 | 550 | 3A0 | &S0 440
&0 L E ] 60 | 145 | &0 | Sp8 | A5 ]| 28E |50 | 33w | Sa5 | daE | i) 448
| oEe | T | 142 | IO | 213 | APE | LT: | 4T0 | RE: | SPO | Aad | V| 450
L] 60 | 158 | 280 | 218 | 385 ]| 2TE | 480 | 338 | 580 | 3gE
L] L2 W | 1Ed | 280 | 234 | 300 ] 284 | a0 | S | 505 | 404
o 2011317
Note: The MCS-667F is a drop in replacement for the TI-667A used in some Napps NxC models
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I

MCS-T100 Temperature Sensor

-
AFICRE
ONTROT,

o

YSTEMS

5877 Enterprise Parkway. Fort Myers, FL 33805
Office: 238-804-0088 Fax- 238-884-0031
WA Mescontrols.com

The MCS-T100 Specifications & Description

Physical Characteristics

Standard Temperature Accuracy ...

Extended Temperature Range..._

EmrdedTemm.ﬁmm
Resistance Range ... -
Response Time {32130212‘F]..
HE'EPEI‘I’SETI‘I‘IE {21211: EZ'F]..

..

Product Description

-.. 2 Meg to 285 ohms

...Zisec[inimitl:l

.. 30 sec (in houid)
Edc

- 100,000 chms @& T7°F [25°C)

e DABTOD e 1570
... Siainless Stesl
-.. Waterproof to IPGE
- 10,000 freeze/thaw themmal cydes

- Stranded tinned copper drain
Part nurli:-erdesmphm when urdemg (MCS-T100-xx)

+32°F to +156°F (0°C to +70°C)
+038° F (+0.2°C)

- -25°F to +230° F (-30°C to 110°C)
_+15°F (0.8°C)

L2000, 407 or 607 wire: bength

Part # MCS-T100

The MCS5-T100 is an extremely fast acting temperature
sensor built for demanding environments. it is ideal for
high mocisture locations with continuous freeze and thaw
cycles. The sensor is potted with a thermally conductive
adhesive to guarantee durability and response.  Its high
accuracy allows for interchangeability in the fisld.

The lange resistance range allows the use of over 1000° of
cable with no moticeable effect. By placing a 100,000
ohm resistor between signal and ground the sensor may
be wsed im a three wire input mode. The table below
provides a cross reference betwesn °F, ohms and wde at
a sensor input pin (51) of a MCS micro controller.

Product Specifications
Temp | Resisf | 31 Temp | Realst | 51 Temp | Reslst [ 51 Temp | Reslst | 51 Temp | Resist | 31
I'F) |(ohms) | tvae) | | °F) |iohme) | wac) | | °F) | johms}| jwde) | | ¢F) | (ohme)| voe) | | F) | johms) | (vde)
21 | 491,039 | 0345 I (#2535 1.242 23 19,021 1.718 69 |123.406| 2238 85 | 91,454 | 2756
27 | 476,042 | OUBEE 38 233,758 | 1270 54 185,753 1.750 70 |120,168] 2.271 a6 79420 | 2787
23 | 461,550 | OUB50 A 285263 | 1.298 55 180,647 | 1.782 71 7027 | 2.304 ar TT.444 | 2818
24 | 447,544 | D913 41 277,040 | 1.326 55 175,696 ( 1.814 T2 | M35TT) 2337 a8 75522 | 2849
25 | 434,007 | D935 41 269,080 | 1.355 a7 170,597 | 1.845 73 | 111,015 2.365 ag T3E54 | 283
26 | 420,522 | 0U960 42 261,373 | 1.384 58 166,243 1.878 74 | 10B,139] 2.403 ab 71,838 | 2910
27 | 408,271 | D984 43 253,910 | 1.413 a8 161,730 1910 75 | 105,347 2435 a1 70072 | 2540
26 | 396,041 | 1.008 44 246,654 | 1.442 ] 157,353 1943 TE | 102834 2487 a9z 68,355 | 2970
20 | 384,214 | 1.033 45 |2305,686 | 1.472 &1 183,108 | 1975 77 | 1DD.O0O| 2.500 93 | 66,685 | 2.000
3 | 372778 | 1.053 45 232,504 | 1.502 B2 143,591 2.008 78 o7.441 | 2532 94 65,060 | 3.029
31 361,718 | 1.083 47 226,342 | 1.532 63 144,597 | 2041 79 04 955 | 2.555 a5 63,480 | 3.058
32 | 351,020 1.109 43 |2159,982| 1.563 64 141,123 | 2074 80 92,541 | 2587 96 | 61,543 | 2088
33 | 340,672) 1135 44 213,820 | 1583 B5 137,363 | 2106 a1 G0, 194 | 2625 a7 60,448 | 3116
34 | 330,661 | 1161 50 07,850 | 1624 (] 133,715 2138 a2 87,815 | 26581 a8 58,893 | 3145
35 | 320,976 | 1.188 51 202,063 | 1.855 &7 130,175 2172 83 85,699 | 2.693 a9 57,577 | 373
36 | 311,604 | 1215 52 196,456 | 1.687 ] 136,740 2205 84 E3.546 | 2724 100 | 56,200 | 3.201
Foevined S000- 18-

©NAPPS Technology Corporation 2011 28



APPENDIX: VENDOR DATA SHE

Sporlan SD278 IB Interface Board Installation Manual & Troubleshooting

Nowember 2008 / 5D-278

The IB Series interface boards have been developed as economical compli-
ments o the TCE temperature control boards. The 1B Series is available in
four basic models, IB1, IR2, IB3 and 1B6, and each can accept 4-20 milliamp
or -10 volt D& analog input signals. All are designed to allow externally sup-
plied control signals to control one or two Sporlan step motor valves including
CDS evaporator control valves, SDR electric discharge bypass valves and SEL/
SER/SEH electric expansion valves.

INTERFACE
BOARDS

Figure 1

The IE1 is programmed to control any Sporlan step motor valve having 1596
steps of resolution, the B2 is used with valves having 2500 steps, the IB3 is
used with valves having 3193 steps and the IB6 is used on valves with 6386
steps. ()" denotes quick response for special applications. Please contact
Sporlan for more information.

CONFIGURE the BOARD

‘When used with a 0-10 volt input signal, a jumper should be placed on the pins
labeled CM3 as shown in the Figure 1. This is the defanlt jumper position. The
impedance for this input is 40 k ohms.

‘When used with a 4-20 milliamp input, the board must be matched to the imped-
ance of the external controller. Refer to the manufacturer’s literature and choose
the jumper position on (N4 as shown Figure 1. Possible impedance selections
on CMN4 are 1,000 ohms {1k), 600 ohms, and 300 chms. Mote: Jumpers should
never be on both CN3 and CMN4.

Choose “Open on Rise™ or “Close on Rise™ operation using the middle two pins
on jumper CN2. The jumper is stored on one pin only and will cause the valve to
open as input signal rises, ie. valve is closed at 0 volts or 4 milliamps and folly
open at 10 volis or 20 milliamp input. By placing the jumper on both pins, the
operation is reversed so that the valve will be fully open at 0 volis or 4 milliamps.
Cither pins on CN2 have been clipped at the factory and are not used for opera-
tiom of the valve.

RDR USE ON REFRIG ERATION and/for AR COMDITIONING SYSTEMS ONLY
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WIRING CONNECTIONS =

From left to right when the board is oriented with the
terminal strip across the bottom.

+4-20 connection for the positiva leg of a 4-20 milliamp
or 0-10 volt signal
-4-20 connection for negative lag of a 4-20
milliamp or §-10 volt signal
B black wire from vahva, or both valves when two
valvas ara usad
W whita wire from valve, or both valves when two
valvas ara usad
G graan wire from valve, or both valves when two
valvas ara usad
R rad wire from valve, or both valves when two
valvas ara usad
IN from exiermal pumpdown switch or relay.
See wiring insructions.
GND to axternal pumpdown switch or reday.
Ses wiring mstructions.
24V+ from 24 volt, 40 VA transformer. See wiring
instructions.
24V- from 24 volt, 40 VA transformer. See wiring
instructions.

PPENDIX: VENDOR DATA SHEETS

supplied MOVs may only be used with up to 240 supply
voltage.

3. The pumpdown terminals, labeled IN and GND, must be
supplied with a “dry™ contact from a switch or relay. No
external power should be applied to these terminals.

OPERATION and TROUBLESHOOTING

Mote: Power supplied may ba 24 volts AC or DC
MOUNT the BOARD

The IB Series i based on & 307 x 3.07 circoit card with
0.125" mounting holes, 0.25" from each comer as shown in
Figure 2. If desired, these mounting holes may be used with
customer supplied non-metallic standoffs. The 1B Series
does, however, come supplied with a length of snap-in plastic
track. The track should be mounted in the desired location and
one side of the IB engaged in the upper groove in the track.
The IR is then pushed down =0 that the opposite side of the
board snaps into the uppermost groove in the opposite side of
the track. The board may be mounted in the orientation most
convenient for wiring. Location should be dry, protected and
close to the 24 volt power supply and exiemal controller.

WIRING INSTRUCTIONS and CAUTIONS

Use the chart above as a guide for wire connections. Certain
precautions must be taken in winng and operation of the 1B
Sories.

1. The 24 volis must be supplied by a transformer not used
fior any other purpose. In addition, the secondary winding
of the transformer muost not be connected to chassis ground.
A single transformer may be used to power multiple 1B
boards if wiring recommendations shown in Figure 3 are
followed. A transformer that can supply a load of 30V A per
board should be nsed. For example, a transformer of 90 A
or more should be used if powering three IB Boards.

2. The primary input of the transformer should be protected by
Medal Omide Varister (MOV) surge suppressors, supplied
with the IB. For protection from electrical transients, con-
nect one MOV between one leg of the input voltage (high
side) of the 24 W AC transformer and earth ground. Conmect
a second MOV between the other leg of the input voltage
of the 24 VAC transformer and earth ground. MNote: The

©NAPPS Technology Corporation 2011

When properly configured and installed the 1B Series
requires no maintenance. They incorporate A number of opera-
tional features to assure trouble free service. On power-up
the: board will initialize by giving the valve g large number
of steps to assure that the valve is fully shot. The routine will
require approximately 8 saconds for the [B1, 16 seconds for
the TB2 and 1B3 and 32 seconds for the IB6. The valve will
not respond to input signals during this time.

The 1B is supplied with an onboard fuse and one spare fuse.
If & replacement fuse is mot available, a 1 amp 250 volts
delay fuse type GMC]1 or equivalent may be used. The fuse is
designed to prevent board damage from miswiring. If the fuse
fails, comect wiring in accordance to all recommendations
before restoring power.

If the valve is required to shut during operation, the pumpdown
terminals should be nsed. When given a pumpdown signal, the
board will shut the valve immediately and overdrive by 250
sieps to reset valve position. On removal of the pumpdown
signal the valve will resume position as dictated by the external
control signal.

If power is lost to the IB or wire to the valve is severed, the
valve will remain in its last position. On critical applications
solenoid valves may be desired op stream of the step motor
walve.

To force the valve shut during operation for test purposes, sim-
Ply remove the jumper from CH4 or CN3, depending on con-
figuration. To resume normal operation, replace the jumper.
To allow for component tolermnces, the 1B will shot the valve
when the input signal reaches 4.05 milliamps or 005 volts

depending on the configuration.

The 1B can power one or two valves. The valves will operate
simultaneously and will open and close by the same number
of steps. Both valve wires must be connected in the proper
color sequence.

If a step motor is suspected to have failed, a simple resistance
check may be made of the motor windings, however, actual
winding failores are rare. Therefore Sporlan developed a
dimgnostic instrument, the SMA-12, to test step motors. The
5MA-12 is a step motor actuator that will operate all 12 volt
D bipolar step motor valves, as well as test the contimuity
of the valve wiring and motor. The step rate can be selected
at 1, 50, 100 or 200 steps-per-second. At the one step-per-
second rate the SMA-12 LED s will indicate the continuity of
the: valve wiring and motor by lighting in tum. The SMA-12
can also be used to manually open, position, or shot the valve
should the controller fail. If contaminants are suspected, the
5MA-12 can be used to drive the valve fully open to purge
the: foreign material.
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ORDERING INFORMATION =

MODEL PARTZ STEPS USED on VAIVES

1596 Sﬂ.-ﬂ]“mm_w

250 CID5-4, COE-T

3152 EDR-3, SDR-3X

C05-8, CDE-16, CDE-17, SDR-4

1896  SE-5W0 3EI-11, SER-1.510 SER-20

1 250 SEAI-E, SEAKJ, SERHK

1 a2 SEHD

! BME  ZE-50 ZEH

‘When a system component does fail, it is important to first
determing whether the failure is the valve, the IB, or the exter-
nal controllar.

TEST THE VALVE

The resistance of the motor winding may be tested without open-

ing the system.

1. Remove power from the external controller and/or TB.

2. Remove the valve leads from IB.

3. Measure the resistance between the black and white leads
of the valve. For the SEI, SDR, SEH, CD5-%, CDS-16, and
CD5-17 walves, the resistance should be 75 ohms with the
valve at room temperature of approximately 65 ohms if the
valve is at -40°F. For the SERI-G, SERI-], SERI-K, CD5-
4, and CDS-T valves, the resistance should be 100 chms at
room temperature and approximately 76 ohms if the valve
is at -40°F.

4. Measure the resistance between the green and red leads.
This value should be within + 5% of the resistance bebwean
the black and white leads.

5. Measure the resistance from any lead to walve body.
Resistance should be infinite, that is to say, open.

TEST THE IB
— =
The flow charts on the following page are designed to assist in

diagnosing a possible 1B failure. All measurements should be
made with a Digital Multimeter._

Figure 2
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TROUBLE SHOOTING GUIDE - B Operating on External Signal (4-20 ma or 0-10 VDC)
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Sporlan 100-50-2 IB Interface Board Data Sheets

filtration

fluid & ga< handling
hydraulics
pneumatics
procass control
sealing & shielding

L PR B )

Sporlan IB Series
Interface Boards

IB1, IB2, IB3, IB6
Bulletin 100-50-2, January 2009

ENGINEERING YOUR SUCCESS.
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The IB Serles interface boards have been developed as eco-
nomical compliments to the TCB temperature control boards.
The IB Series iz available in four basic models, IB1, IB2,
IB3 and IR6, and each can accept 4-20 milliamp or O-10 volt
DC analog imput signals. All are designed to allow extermnally
supplied control signals to control one or bwo Sporlan step motor
valves including CDS evaporator control valves, SDR electric
discharge bypass valves and SEILSER/SEH electric expansion

valves.

£
=
i
BE O (T

The IB1 is programmed to control any Sporlan step motor valve
having 1596 steps of resolution, the TB2 is used with valves hay-
ing 2500 steps, the IB3 is used with valves having 3193 steps
and the IB6 is used on valves with 6386 steps. *()” denotes quick
response fior special applications. Please contact Sporlan Valve
Company. Refer to Ordering Information, page 3.

CONFIGURE the BOARD .

When wsed with a 0-10 volt input zignal, a jumper shoukd be
placed on the pins labeled CN3 as shown in the Figore 1. This
is the default jumper position. The impedance for this input is
40 k ohms.

‘When used with a 4-20 milliamp input, the board must be
matched to the impedance of the external controller. Refer to the

NDIX: VENDOR DATA SHEETS

manufacturer’s literature and choose the jumper position on CH4
a= shown Figure 1. Possible impedance selections on CH4 are
1,00} ohms {1k}, 400 ohms, and 300 ohms.

Choose “Orpen on Rise™ or “Close on Rise™ operation using the
middle two pins on jumper CNZ. The jumper is stored on ong
pin only and will cause the valve o open as input signal rises, ie.
valve is closad at O volis or 4 milliamps and folly open at 10 volts
or 20 milliamp input. By placing the jumper on both pins, the
operation is reversed so that the valve will be fully open at 0 volts
or 4 milliamps. Other pins on CM2 have been clipped at the factory
amnd are not wsed for operation of the valve.

MOUNT the BOARD,

The IB Series is based on a 307 x 307 circuit card with
125" mounting holes, 00257 from each comer. If desired,
these mounting holes may be used with customer supplied non-
metallic standoffs. The IB Series does, however, come sup-
plied witha length of snap-in plastic track. The track should be
mounted in the desired location and one side of the IB engaged in
the upper groove in the rack. The IR is then pushed down o that
the opposite side of the board =naps into the uppermost groove
in the opposite side of the track. The board may be mounied i
the orentation most convenient for wiring. Location should be
dry, prodecied and close to the 24 volt power supply and external
controller.

WIRING INSTRUCTIONS & CAUTIONS

Use the chart above as a goide for wire connections. Certain
precautions must be taken in wiring and operation of the 1B
Series.

1. The 24 wolts muost be supplied by a 30 VA or 40 VA trans-
former not wsed for any other purpose. In addition, the sec-
ondary winding of the transformer muost not be connecled to
chassis ground. A single transformer may be used for moltiple
IB boards. If this feature is used, one leg of the 24 volt supply
must be connected to all of the 1B boards at the 24+ terminal.
The other lzg of the 24 volt supply must be connecied to all of
the: TBs at the 24- terminal. Please refer to Figore 2.

Incomrect wiring will cause the fuse to fail, a spare fuse is
included and may be replaced with any 1 amp 250 volts delay
fuse type GMC] or equivalent. Wiring should be comected
before replacing the fuse.

2. The primary input of the transformer shoald be protected by
Metal Oxide Varister (MOV) surge suppressors, supplied
with the IB. For protection from elecirical transients, connect

FOR USE ON REFRIGERATION and/or AR CONDITIONING SYSTEMS ONLY
Bl 100502 Jarusary 2008 supersasios Bulkoin 100502, Aprd 007 and sll prior pubfinations.
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WIRING CONNECTIONS =

From left to nght when the board is onented with the ter-
miinal strip across the bottom.
+4-20 - connection for the positive leg of a 4-20
milliamp or 0-10 volt signal
-4-2{) - connection for negative leg of a 4-20
millizmp or 0-10 volt =ignal
B - black wire from valve, or both valves when two
valves ane usad
W - while wire from valve, or both valves when two
valvis are usad
G - green wire from valve, or both valves when two
valves ane usad
R - red wire from valwe, or both valves when two
valvis are usad
IN - from external pumpdown switch or relay.
GND - toexternal pumpdiown switch or relay.
24V-1 - from 24 volt, 20 VA transfommer. See wiring
instroctions.
24V-2 - from 24 volt, 20 VA mensformer. See wirng
instroctions.

MNOTE: Power supplied may be 24 volis AC or DC.

one MOV between one leg of the input voltage (high zide) of
the 24 VAC transformer and earth ground. Connect a second
MOV between the other leg of the input voltage of the 24
WAC transformer and earth ground. See Figore 2.

LE Transformar
24 VAL Requires
N 30 VA pGI'IBBu:Ird s 34| |34 24
P e ey ——
Figure 2

3. The pumpdown terminals must be sopplied with a “dry™
contact from a switch or relay. No external power shoubd be
applied to these terminals.

BULLETIN 100-50-2 ! Page 3

OPERATION and TROUBLESHOOTING

When properly configured and installed the 1B Series requires
ni maintenance. They incorporate a number of operational fea-
tures o assure trouble free service. On power-up the board will
initialize by giving the valve a large number of steps to assure
that the valve iz fully shut The routine will require approxi-
mately & seconds for the IB1, 16 saconds for the TH2 and [B3,
amed 32 saconds for the [BS. The valve will not respond to input
signals during this time.

If the valve is required to shut during operation, the pumpdown
terminals showld be wsed. When given a pumpdown signal, the
board will shut the valve immediately and overdrive by 250 steps
to reset valve position. On removal of the pumpdown signal the
valve will resume position as dictated by the external control
sigmal.

If power iz lost to the 1B or wire to the valve severed, the valve
will remain in its last position. Solenoid valves may be diesired
before the step motor valve on critical applications.

To force the valve shut during operation for test purposes, simply
remove the jumper from CMN4 or CN3, depending on configura-
tion. To resume normeal operation, replace the jumper.

To allow for component tolerances, the IB will shot the valve
when the input signal reaches 405 milliamps or 005 volts
depending on the configuration.

The IB can power one or bwo valves. The valves will operate
simultanecusly and will open and close by the =ame number of
steps. Valve wires must be connected exactly the same for both
valves.

ORDERING INFORMATION ®

MODEL PART# STEPES USED onVALVES

IE1 95055 1B BE 6-11, SER-1.5 SER-H for discharge
B2 953188 1500 CDS-4,CDS-T

B3 95795 3183 5DR-3, SDR-IX

IBS 95T CO3-8, COE-16, COS-17

[B10 957952 1506 5H 5, S5H-11, S5ER

B30  SE3E8 3500  SERI-G, SEAL), SERI-K

B30 857958 3103 S5H-30

IBs0  95FEE SE-50, SEH
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. N .
Copeland Compressors — Refrigeration Qils

£ )
E Lopeliand
L] 17-1248
Application Engineering Bulletin
AE1248-R7 Revised January, 2000

REFRIGERATION OILS

As a result of the changes taking place in our R-12, R-22 or R-502. However, this has not been
industry due to the CFC issue, Copeland has achieved in all cases.
evaluated numerous compressor lubricants to ensure

compatibility with new HFC refrigerants and HCFC The following table summarizes which cils/lubri-
interim blends offered by several chemical producers. cants are approved for use in Copeland compressors
In addition to compatibility with these new refriger- with the various refrigerants:

ants, it is also desirable that amy new lubricant be

compatible with the traditional refrigerants such as Use this data for Napps

Copeland equipped products

COPELAND APFROVED LUBRICANTS _
e e
Lubricant Type - =LE, R-401A, R-401E, R-2028, /| R-124a, R-404A, R-507
R-4084A, R-40894 R-407C. R-410A
{MP-30, MP-55, HP-80,
F¥-10, FX-58)
Copeland Ulia 22CC A A P
Copeland 3MA A A P1.3)
=]
o Mool NOT
|§ EAL ARCTIC Z2CC ACCEPFTABLE A A P
5 =] Inia EMP
EH'E:IEIHE RL 3205" A A P
Themral Zone 2200 A A
Witco
'I‘ Sunisd 3IGS =] =] =17
H | Texaco NOT
E Capela WF3z2 P P M ACCEPTABLE
R
A Calumet RO1S P P PM
L
Wittca (2.3}
cI: LP-200 p p
L Penreco (2,3
3 s P P
Shittene
Copeiand LUtra 200 A A PN
A Shreve Zemi 200 TD A A PM NOT
B ACCEPTABLE
Soltex ABXDA A A PM
Thenmal Zone 200 A A P
AB Shel 22-12 A A P NOT
L8] ACCEPTABLE
MIX Witco R-185-0 A A P
P 2 Breterred Lubricant Choics (1) ZP Seroll AC applications
A= Acceptable Altemative {2) BR, QR and Scroll A'C applications
M= Mixture of Mineral Oil and Allkyl Benzene (AB) with minimuem 50% AB {3} Not available in field
£ 1553 Copeiand Corparabion

©NAPPS Technology Corporation 2011 36
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[ Copelend 17.1248

MNap thenic Mineral Oils

The BR, OR, and Scroll compressors usad in
HCFC R-22 applications use Witco LP-200 or Sontex
200-LT, both “white oils™. Since these oils are not
available through nomal refrigeration wholesalers,
for fiald “top-off™ the use of any approved minaral ail
(MO or alkyl benzena (AB) is pemissibla.

Suniso 365, Capsalla WF32 and Calumet RO15
(pale yellow oils) anre available through refrigeration
wholesalers. These oils are compatible if mixed and
can be used on bath high and low temperature sys-
tams.

Polyol Ester Lubricants

Copsaland has tested and approved the fallowing
palyal aster lubricants for use in Our COMPrassors:

Copsaland Witra 22CC
Mobil EAL Arctic 22CC
IC| Emkarate RL 32CF
Themal Zane 2200

Thesa lubrdcants have been specifically formu-
lated to meet our stringant demands and have been
found to be equivalentin performanca. These POEs
must be used if HFC refrigarants are used in the
system. They are also acoceplable for use with any of
the traditional refrigerants or interim blends and are
compatible with mineral oils. They can therefore ba
mixéd with minaral ails whan usad in systams with
CFC or HCFC refrigarants. Theselubricants are com-
patible with ona another and can be mixed.

The ZP scroll compressors usad in HFC R-<410A
applications use a POE oil not available through
wholesalers. Any ofthe POE adils listed abovemay ba
used to replace up to 50% of the original oil if
Nacassary.

et o] Coepeoiad oy
Sciray, OH 45355- 0650

One caution the users of POE's must be aware of
is the hygroscopic nature of these lubricants. Care
must be taken to avoid moisture absomption during
handiing.

Alkyl Benzene's

Copaland Ultra 200, Zerol 200TD, Soltex AB
2004 and Thermal 2one 200 are alkyl benzene [AB)
lubricants. Copaland recommends these lubricants
for use as mixtures with minaral oil (MO) when using
the Interim Blends such as R-401A, R-4018, R-4024,
R-4084A, and R-409A (MP-33, MP-EG, HPBD, FX-10
and FX-58). A minimum of 50% AB is required with
these midures to assure proper oil retum to the
COMpPrassar.

Shell 22-12 and Witco R-195-0 are mixtures of
AB/MO. If these lubricants are used in a retrofit
situation, virtually all of the existing MO must be
drained prior to re-filling with these products to assure
a minimum 50% AB contant.

Additional Literature

Additionalinformation regarding HFC's and retro-
fits can be obtained from the following Copeland
litaratura:

AE Bullatin 4-1295 HFC 134a Refrigerant
Guidalinas

Form 93-11 Copsaland Accapted

Refrigarants/Lubricants

R-12 ta R-401 A Rafrigerant
Changeover Guidelines

Farm 93-02

Form 83-03 R-12 to R-401B Refrigarant

Changeover Guidelines

Form 83-04 R-12 to R-134a Refrigaant

Changeover Guidelines

Form 83-05 R-502 to R-402A or R-408A
Refrigerant Changeovear

Guidalinas

Form 84-15 R-502 to R-404A or R-50T7
Refrigerant Changeovear

Guidalinas

Form 95-14 R-22 to R-407C Refrigerant

Changeover Guidelines

Primbed in LB A
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NAPPS MCS Digital Controller - MCS CONNECT Software Installation & Setup

Downloading and Installing MCS CONNECT Software

Go to WWW.MCSCONTROLS.com. Go to software page and select MCS CONNECT. Select SAVE. After
downloading, open and select RUN. Follow prompts and software will be installed on your computer.

If your computer does not have a serial port, you will need to purchase a USB to Serial adapter. (Computer stores or
Radio Shack should have this.) Install the software for the adapter. If your computer has a serial port, you will not
need an adapter.

You will need to know which Port your computer uses as the COM PORT. In Vista, go to the CONTROL PANEL
and select DEVICE MANAGER. Look for PORTS (COM & LPT), expand and you should see a COM PORT
number. Windows 7 is similar.

Start the MCS CONNECT program. Select SETUP>COMMUNICATIONS then change LOCAL COM PORT to
match your computer. Select SAVE and then OK.

Connecting to the Chiller

Connect the supplied NULL MODEM cable between your USB adapter or serial port to the chiller. A standard
serial cable will not work. Start the MCS CONNECT software and select LOCAL SERIAL. You should see the site
info page. The software should scan and find the chiller. (If you see a Failed to open com port error, or it scans and
does not find the chiller, your com port settings are not correct.) Click on the tab 1-NCC/NWC. You will now have
a screen full of real time data.

Set Point Changes

Click on the button VIEW ONLY. Enter the password code 2112. Select OK. Button should now say SERVICE.
Go to set points and double click on a value. Change and select OK.

Viewing and Troubleshooting ALARMS

The NAPPS MCS Digital Controller will record and store 30 second sensor input data prior to and up to any
LOCKOUT ALARM. Select ALARM tab, then INFO next to the alarm you want to analyze. This will pop up a
screen that shows operating conditions just prior to the trip. You can easily determine if the fault was caused by a
sudden or gradual change. For instance, a sudden increase in discharge pressure might suggest a condenser pump or
fan failure etc. (This data can also be viewed from the chiller LCD screen. Select LOCKOUT ALARMS.)

Downloading and Viewing Graphs

The NAPPS MCS Digital Controller continuously records and stores sensor input and relay/analog output data. This
data is collected in 10 second (default) intervals. The controller stores 1008 packets of data replacing the oldest with
the newest. With the time interval set at 10 seconds you can download graph data with a time span of 168 minutes.
The time interval is adjustable.

©NAPPS Technology Corporation 2011 38
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In the MCS CONNECT program, select GRAPH. Data will be downloaded and then a graph setup page will appear.
Select the input and output data you want to look at. Type in Y axis parameters and select OK. Use the scroll bar at
the bottom of the graph to view. You can go back to the setup page at any time to change selections. You may save
the graph to view later. You don’t have to be connected to view a saved graph file. Your saved graph will be
located in a folder called GRAPH inside another folder called MCS on your C: Drive.

To change the default 10 second interval, make changes and select SAVE and then OK on the setup page. The
controller will now record data at this new interval.

To view a saved graph, select LOAD A GRAPH FILE. These files can be emailed to us for analysis if needed.

Updating Chiller Software and Configuration Files

NAPPS chillers are programmed, set up, and tested prior to shipment. Sometimes after a unit arrives at the jobsite,
the customer may want to enable an option such as 0-5VVDC Target reset or chilled water pump control etc. These
options require a configuration change. We will either have you download the configuration file from the chiller and
email it to us where we will modify it and return it to you, or we will modify a default configuration file we have here
at the factory and send it to you. Modifying a configuration file you send us will save any setpoint changes that have
been made on site. Otherwise, the controller will be set back to default factory settings.

To email us a copy of your chiller’s configuration file, in the MCS CONNECT program, establish communication
with the chiller and select RECEIVE CFG. Name it something and email it to engineering@nappsac.com.

To load a configuration file, turn off circuit enable switches and select TRANSMIT CFG. Locate the new file and
press OPEN. The file will be uploaded to the controller. The controller will reboot itself.

Routine software (HEX FILE) updates are not necessary. However, if we think a software update is necessary to
resolve an operating issue you may be having, we will email the hex file in a zipped folder. Save the zipped folder to
your desktop. Right click folder and select EXTRACT ALL. This will create another folder by the same name on
your desktop. Inside this folder you’ll find the hex file. It should be about 2300kb large.

In the MCS CONNECT program, select TRANSMIT SW. Locate the extracted hex file and select Transmit. Watch
the chiller LCD screen. After the file is uploaded the NAPPS MCS Digital Controller will verify that it’s a valid file
and then erase the flash memory. Next, it will write the new hex to memory. When completed, the controller will
reboot itself. This process may take 15 or 20 minutes. After the reboot is completed, close and restart the MCS
CONNECT program to reestablish communication with the chiller.
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www.nappstech.com ® 903.758.2900

For more information, contact your local Trane sales
Office or e-mail us at pmkrug@nappsac.com

Since NAPPS has a mission of continuous product
improvement, it reserves the right to change design or
specifications without notice

Literature Order Number

NTC IOM Manual NCC-NWC-08

Supersedes

NTC IOM Manual NCC-NWC-07

Stocking Location

Longview, Texas
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