CONGRATULATIONS ON THE SELECTION OF A DATA AIRE PRECISION ENVIRONMENTAL
CONTROL SYSTEM. PROPER INSTALLATION, OPERATION AND MAINTENANCE OF THIS
EQUIPMENT WILL ENSURE YEARS OF OPTIMAL PERFORMANCE.

There are separate Installation, Operation and Maintenance and User Manuals for other components
of your Data Aire precision environmental cooling system including dap4 and Mini-dap4
microprocessor controller and condenser/condensing unit and fluid cooler.

NOTE: This manual is intended to assist trained service personnel by
providing necessary guidelines for this equipment. Service to Data Aire units
should be done by qualified individuals with an adequate background in areas
such as HVAC, electrical, plumbing and electronics, as applicable.

WARNING: Service performed by unauthorized or unqualified
technicians may void manufacturers’ warranties and could result in
property damage and/or personal injury.
Safety Alert Symbols and Words for Hazard Alerting Safety
DANGER: Indicates a hazardous situation which, if not avoided, will result
in serious injury or death

WARNING: Indicates a hazardous situation which, if not avoided, could
result in serious injury or death.

CAUTION: Indicates a hazardous situation which, if not avoided, could
result in minor or moderate injury.

NOTICE: Indicates information considered important but may have potential
hazard for personal injury or property damage.

Data Aire, Inc. reserves the right to make design changes for the purpose
of product improvement or to withdraw any design without notice.

2

TABLE OF CONTENTS
INTRODUCTION ............................................................................................................. 7
Product Information ....................................................................................................................... 7
Model Identification ....................................................................................................................... 7
Inspection ...................................................................................................................................... 8
Paperwork ..................................................................................................................................... 8
Storage .......................................................................................................................................... 9
Suggested Reference Storage Room Conditions ......................................................................... 9
General Storage Considerations ................................................................................................... 9
Registered Trademarks – Copy Rights – References Section ................................................... 10

INSTALLATION .............................................................................................................11
Recommended Tools for Installation .......................................................................................... 12
Pre-Installation ............................................................................................................................ 12
Installation must be planned so that: .......................................................................................... 12
Room Considerations .................................................................................................................. 13
Equipment Handling and Rigging ............................................................................................... 14
Moving Unit into Final Location ........................................................................................... 14
Rigging ........................................................................................................................................ 14
Locating the Unit ......................................................................................................................... 14
Horizontal Airflow Units ............................................................................................................... 15
Installing/Mounting ...................................................................................................................... 15
Vertical Airflow Units ................................................................................................................... 15
Indoor Condensers and Condensing Units ................................................................................. 17
Piping .......................................................................................................................................... 17
Split Air-Cooled Unit Piping ......................................................................................................... 18
Discharge Lines .......................................................................................................................... 18
Liquid Lines ................................................................................................................................. 20
Suction Lines ............................................................................................................................... 20
Recommended Line Sizing ........................................................................................................ 20
Hot Gas Lines ...................................................................................................................... 21
Liquid Lines ......................................................................................................................... 21
Suction Lines ....................................................................................................................... 21
Connection Sizes, Air Cooled Units ............................................................................................ 22
Connection Sizes, Water/Glycol Cooled Units ............................................................................ 22
Connection Sizes, Chilled Water Units ....................................................................................... 22
Field Piping, Remote Condenser/Condensing Unit Above Evaporator ...................................... 23
Field Piping, Remote Condenser/ Condensing Unit Below Evaporator ...................................... 24
Connection Sizes, Fluid Coolers (Dry Coolers) .......................................................................... 25
Auxiliary Chilled Water/Energy Saver Coil .................................................................................. 25
Auxiliary Chilled Water/Energy Saver Coil Piping ............................................................... 25
Condensate Drain System .......................................................................................................... 26
Condensate Trap................................................................................................................. 27
Condensate Pump Side Mounting Pump (Optional) ........................................................... 29
Humidifier .................................................................................................................................... 30
Steam Generator Humidifier ............................................................................................... 30
Humidifier Piping ................................................................................................................. 30
Refrigerant Piping Protection ...................................................................................................... 30
Water/Glycol Cooled Unit Piping ................................................................................................. 31
Leak Testing ................................................................................................................................ 33
Electrical Installation ................................................................................................................... 33
Commissioning Information ......................................................................................................... 34

ELECTRICAL CONNECTIONS......................................................................................35

3

TABLE OF CONTENTS
General Electrical Field Wiring Guidelines .................................................................................. 36
Electrical Service ......................................................................................................................... 37
Nameplate Ratings ...................................................................................................................... 37
Grounding.................................................................................................................................... 37
Voltage Tolerance ....................................................................................................................... 37
Three Phase Voltage Tolerance ......................................................................................... 37
Single-Phase Voltage Tolerance......................................................................................... 38
Heat Exchanger Auxiliary Control Wiring .................................................................................... 38
Remote Shutdown ....................................................................................................................... 39
Mini-dap4 Controller .................................................................................................................... 39
Remote Alarm Contacts .............................................................................................................. 39
Remote Sensors ......................................................................................................................... 40
Condensate Pumps ..................................................................................................................... 40
Disconnect Switch (Optional) ...................................................................................................... 40
Manual Override Switch Board ................................................................................................... 41
Wiring Diagrams .......................................................................................................................... 42

INSTALLATION OF REMOTE OUTDOOR HEAT EXCHANGER ....................................42
CHARGING ....................................................................................................................43
Package Air-Cooled Systems ..................................................................................................... 43
Charging/Installation Work Procedures ...................................................................................... 43
Triple Evacuation and Dehydration Procedure ........................................................................... 43
Tools Needed ...................................................................................................................... 44
First Stage Evacuation ........................................................................................................ 44
Second Stage Evacuation ................................................................................................... 45
Third Stage Evacuation ....................................................................................................... 45
Final Evacuation Stage ....................................................................................................... 46
General Pre-Charging Guidelines ............................................................................................... 46
Voltage Phase Check .................................................................................................................. 47
Evaporator Power Phase Check ......................................................................................... 47
Fixed Speed Scroll Compressor Phase Check ................................................................... 47
Heat Exchanger Phase Check ............................................................................................ 48
GHRC Air-Cooled Heat Exchanger Phase Check .............................................................. 48
DARC Heat Exchangers Phase Check ............................................................................... 48
Line Set Charge Calculations...................................................................................................... 48
Component Functional Test ........................................................................................................ 49
Charging Procedures .................................................................................................................. 49
Refrigerant Handling ........................................................................................................... 50
Air Cooled Split System Charging ....................................................................................... 50
Charging the Fixed Speed Compressor .............................................................................. 52
Additional Oil ....................................................................................................................... 54
Flooded System Charging (Systems with Low Ambient Receiver Package)...................... 54
Refrigerant Receiver ........................................................................................................... 55
Applications ......................................................................................................................... 55
Selection Guidelines ........................................................................................................... 55
Receiver Location................................................................................................................ 56
Safety Relief Devices .......................................................................................................... 56
Receiver Installation ............................................................................................................ 56
Charge Fixed Speed Compressor....................................................................................... 58
Water/Glycol-Cooled System Charging .............................................................................. 58
Important Refrigeration Components .......................................................................................... 59
Thermal Expansion Valve ................................................................................................... 59
High Pressure Cutout Switch .............................................................................................. 60

4

TABLE OF CONTENTS
Low Pressure Cutout Switch ............................................................................................... 60
Liquid Line Solenoid Valve (Optional) .................................................................................. 61

GLYCOL SYSTEMS ......................................................................................................62
Glycol Concentration ................................................................................................................... 62
Internal (Fluid) Volume ................................................................................................................ 62
Fluid Cooler Internal Volume ............................................................................................... 62
Fluid coolers have individual Installation, Operation and Maintenance Manuals which should be
referred to for more complete details regarding remote heat exchangers.......................................... 62
Brazed-Plate Condensers ................................................................................................... 62
Water Treatment .................................................................................................................. 63
Fluid Cooler ................................................................................................................................. 64
Type L Copper Tubing Internal Volume ...................................................................................... 64
Freezing Point of Aqueous Solutions .......................................................................................... 65
Mixing Glycol and Water ............................................................................................................. 65

CONTROLS ...................................................................................................................66
Mini-dap4 Microprocessor Control Controller ............................................................................. 66
Optional Expanded dap4 Microprocessor Controller .......................................................... 66
Optional Thermostat ............................................................................................................ 66
Remote Heat Exchangers ........................................................................................................... 66

REGULAR MAINTENANCE ITEMS...............................................................................67
Air Filters ..................................................................................................................................... 67
Belts ............................................................................................................................................ 67
Bearings ...................................................................................................................................... 67
Fuses ........................................................................................................................................... 68
Electric Reheat ............................................................................................................................ 68
Humidifier .................................................................................................................................... 68
Humidifier Canisters ............................................................................................................ 68
Refrigerant Filter Drier ................................................................................................................. 68
EC Plenum (Plug) Fans .............................................................................................................. 69
Electronically Commutated Motors ...................................................................................... 69
EC Motor Testing ................................................................................................................ 70

MAINTENANCE/INSPECTION CHECKLIST .................................................................71
Frequently Asked Questions – FAQ ............................................................................74
Electrical FAQ Section ................................................................................................................ 74
Mechanical FAQ Section ............................................................................................................. 75

Contact Data Aire .........................................................................................................78

TABLE OF FIGURES
Figure 1 Typical Installation Methods ........................................................................................16
Figure 2 Typical Installation Details ...........................................................................................16
Figure 3 Typical Discharge Check Valve ...................................................................................19
Figure 4 Recommended Condensate Trap Dimensions ............................................................28
Figure 5 Typical Side Pump Mounting.......................................................................................29
Figure 6 Typical Water/Glycol System ......................................................................................32
Figure 7 Typical Remote Heat Exchanger Interconnection Points .............................................39
Figure 8 Typical Indoor Evaporator Interconnection Points .......................................................39
Figure 9 Manual Override Switch Board ....................................................................................41
Figure 10 Typical Low Ambient Receiver Package ...................................................................57
Figure 11 Example Remote EPO Switch Connection ................................................................75

5

TABLE OF CONTENTS
LIST OF TABLES
Table 1 Line Size Metric Conversion .........................................................................................20
Table 2 Hot Gas Lines (Inches OD) ..........................................................................................21
Table 3 Liquid Lines (Inches OD)) .............................................................................................21
Table 4 Suction Lines (Inches OD)............................................................................................21
Table 5 Connection Sizes, Air Cooled Units (Inches OD) ..........................................................22
Table 6 Connection Sizes, Water/Glycol Cooled Units (Inches OD) ..........................................22
Table 7 Connection Sizes, Chilled Water Units (Inches OD) .....................................................22
Table 8 Three Phase Voltage Tolerance ...................................................................................38
Table 9 Single Phase Voltage Tolerance ..................................................................................38
Table 10 Remote Alarm Contacts Terminals .............................................................................40
Table 11 Liquid Line Multiplier...................................................................................................48
Table 12 Liquid Line Multiplier for R-410A at Various Line Lengths...........................................49
Table 13 Liquid Line Multiplier for R-407C at Various Line Lengths ..........................................49
Table 14 DAPA Starting Charge R-410A...................................................................................51
Table 15 DAPA Starting Charge R-407C ..................................................................................51
Table 16 Refrigerant Charge Values .........................................................................................53
Table 17 Refrigerant Receiver Charging Chart..........................................................................58
Table 18 Discharge Head Pressure ..........................................................................................58
Table 19 Packaged Units without Receivers .............................................................................59
Table 20 Packaged Units with Receivers ..................................................................................59
Table 21 High Pressure Cutout Switch Setting ..........................................................................60
Table 22 Low Pressure Cutout Switch Setting...........................................................................60
Table 23 Mini-DAP Ceiling Unit Internal (Fluid) Volume ............................................................62
Table 24 Type L Copper Tubing Internal Volume ......................................................................64
Table 25 Freezing Point of Aqueous Solutions ..........................................................................65

6

INTRODUCTION
Product Information
The Data Aire Mini-Plus (DAP) environmental control, direct expansion, single circuit or chilled watercooled Computer Room Air Conditioner (CRAC) equipment provides a high sensible cooling, is selfcontained, factory assembled, piped, wired, and factory tested prior to shipment. These units include
an enclosure/cabinet assembly, fan section, filter section, cooling coils, controls, and interconnecting
piping internal to unit. This unit is normally mounted above the ceiling tiles.
The Data Aire CRAC unit provides cooling, reheat, humidification, dehumidification and air filtration.
The unit is provided with a Data Aire Mini-dap4 microprocessor controller for precision control. The unit
must be operated in a conditioned space within the operating envelope ASHRAE recommends for data
centers. Operating outside this envelope can alter the operating performance and decrease equipment
reliability. Return air to the unit must be no cooler than the ASHRAE recommendation for proper unit
operation. Operating below this can alter the operating performance and decrease equipment reliability.
Refer to ASHRAE’s publication, “Thermal Guidelines for Data Processing Environments.”
Model Identification
Mini-Plus Ceiling System (DAP) Model Number
DAP X - XX X X - X - XX
Model Series
DAP Data Aire Mini-Plus
Ceiling System

P - Package System (Not available in air-cooled packaged configuration)
Fluid cooler identification may be required for glycol-cooled
units (GHFC or DAFC)

Type of Cooling
A - Air Cooled
W - Water Cooled
G - Glycol Cooled
CW- Chilled Water

CO - Split System with outdoor condenser (GHRC or DARC)
CI - Split system with indoor condenser (DAIC)
AO - Split System with outdoor condensing unit (GHCU or DACU)

Model/Capacity in Tons

AI - Split System with indoor condensing unit (DAAC)

2.5 Tons
03 Tons
04 Tons
05 Tons

WS - Split System with water-cooled
indoor condensing unit (DAWC)
Auxiliary Coils
C - Auxiliary Chilled Water (Air or Water Cooled Units)
E - Energy Saver (Water/Glycol Cooled Units)
Voltage
2 - 208/230 VAC
4 - 460 VAC
5 - 575V - 60Hz
Phase
1 - Single phase
3 - Three phase
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MODEL NUMBER NOTES:

1. CONDENSER - Condenser coil only, no compressor
2. CONDENSING UNIT - Condenser coil and compressor
3. The order write-up should have the condenser or condensing unit model number. Refer to applicable condenser or
condensing unit model number identification.
EXAMPLE: Data Aire Mini-Plus, air-cooled, 5-Ton, single phase 230V, package system with outdoor condensing
unit:
Evaporator Model: DAPA 0512-AO
Condensing Unit Model: GHCU 0512 or DACU-0512

Inspection
This Data Aire CRAC unit has been factory run tested and has gone through a comprehensive
inspection prior to its packaging and shipment to ensure that it arrives in excellent condition. However,
shipping damage can occur and a visual inspection of the outer crating immediately upon delivery
should be performed. Upon arrival of the unit and before unpacking, verify that the labeled equipment
matches the bill of lading.
Loose items such as remote-control panels, disconnect switch handles, and spare air filters are packed
inside the unit. Refer to the yellow shipping tag located on the unit door for details.
NOTICE: Any external damage or transportation damage on the freight
carrier’s forms. Inspect the unit itself for internal damage. A claim should be
filed with the shipping company if the equipment is damaged or incomplete.

NOTICE: Freight damage claims are the responsibility of the purchaser.
Action to recover losses should be filed immediately. Please notify factory
personnel of any claims.
Paperwork
Each Data Aire CRAC unit ships with a startup sheet that should be completed during installation. Also
included in the paperwork is a warranty/information packet that provides important wiring diagrams,
specific component literature, warranty registration cards and other valuable paperwork, including a
copy of this Installation, Operation, and Maintenance manual.
A yellow tag is attached to the outside decorative door to indicate articles that may have been packaged
and shipped loose within the unit cabinet. Typically, this would be jackstands, condensate pumps and
other loose components that are not factory mounted.
WARNING: It is the responsibility of the installing contractor to return the
startup sheet and warranty registration card to Data Aire for proper
activation of the unit warranty. Failure to do so may cause delays and
some cases void the warranty
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Storage
Short-term storage is considered 60 days or less from shipment date. Long-term storage is considered
any period beyond 60 days from date of shipment.
It is mandatory that a detailed record be maintained during this long-term storage period, such as, but
not limited to proper sealing of the cabinet, rotation of the blowers and bearings, and protection of all
motors from moisture. Check the fan rotation monthly, the fan and motor should be rotated several
times to replenish the bearing surfaces with fresh grease as needed and to prevent flat spots of the fan
shaft. The fan impeller should be left at approximately 180° from that of the previous month to prevent
the belts from taking a set position.
If equipment is stored for longer than 60 days special precautions must be taken to avoid coil damage.
All coils should be charged and sealed with a low pressure 1 to 3 PSIG (6.9 to 20.7 kPa) inert gas, such
as nitrogen. This prevents contaminates from entering the coils; then when the seal is broken at
installation, the rush of escaping gas verifies the coil is still leak free. If coils are not charged and sealed,
condensation mixes with air pollutants forming a weak acid and over time can cause pin hole leaks to
develop in the coil tubes.
It is the responsibility of the customer to submit a monthly log sheet showing the condition of the unit
and noting any discrepancies. A copy of the log sheet should be sent to Data Aire. Failure to perform
the long-term storage requirements may void the warranty.
CAUTION: A complete system drain-down after factory functional testing
cannot be assured for this product. Therefore, if exposed to freezing
conditions, rupture piping and component may occur.
Suggested Reference Storage Room Conditions
•
•
•
•
•

•
•
•
•

Dry bulb temperature range: 65°F to 85°F(18.3C) to 85°F (29.4C) .
Effects of high temperatures may dry out components or may damage electrical components.
Effects of low temperatures may cause freezing damage to coil, compressor, system
components, electrical components, etc. Freezing temperatures must be avoided.
Humidity range: 25 to 50% RH.
High humidity may cause damage to insulation and electrical components. Storage in moist
air, above 50%, should be avoided. High humidity may cause rust on metal components such
as sheave, pulley, blower housing, cabinet parts, supports, etc.
Low Humidity may cause brittle conditions to components within the unit. At low humidity,
problems of brittleness or electrical static might arise for the equipment.
Level with floor.
Units with compressor maximum tilt angle is 30° (compressor not running) but recommend
the unit be set level for 24 hours prior to final installation.
Store at non-condensing temperature and humidity conditions.

General Storage Considerations
•

All equipment shall be stored for safety of occupants. Per OSHA codes and codes applicable
to your installation.
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•
•
•

•
•
•
•
•
•
•
•
•
•
•

Maintain clearance from working space and traffic areas.
Our indoor products are not designed or intended to be stored outdoors or exposed to
outdoor conditions.
Components sealed in plastic shrink-wrap are not exempt from this requirement. Moisture
will collect inside the plastic, resulting in corrosion of the cabinet, the electronic components
and or other water sensitive components.
Provide proper fire protection per local and national codes.
Protect from all water or fluid sources. Equipment should be protected from possible water
damage, such as from leaks, fire sprinkler discharge, and flooding.
The storage space should be filtered to remove dust, cleansed of gaseous contaminants, if
present, and controlled to the desired relative humidity and temperature.
Isolate this equipment from pressure testing of water, steam, gas and air piping.
Isolate this equipment from temporary building power.
The unit must also be protected from damage to the exterior of the cabinet or coil connections
by construction vehicles and personnel.
Isolate from vibration sources.
Isolate from direct sun light.
Isolate from storage of hazardous materials and substances.
Refrigerant coils have been evacuated and pre-charged with slight 1 to 3 PSIG (6.9 to 20.7
kPa) nitrogen holding charge. DO NOT damage or disturb these coils and connections.
Water coils must have all inlet and outlet connections capped or closed tight to prevent
foreign materials and liquids from gaining entrance during the storage period.

When equipment is installed after storage, caution should be taken to inspect and replace, if required,
any components that may have deteriorated during storage. All moving parts, such as fans and motors,
should be hand tested to ensure that they are free and clear prior to startup.
Registered Trademarks – Copy Rights – References Section
NOTICE: Data Aire Inc. Trademarks Disclaimer: All names, logos, brand,
materials and other Registered Trademarks, Trademarks, or Copy Rights
seen featured or referred to within documents or our website are explicitly
the sole property of their respective and rightful trademark holders or owners.
This disclaimer shall not be construed or manipulated from hereafter. Said
trademarks or copy rights are only used to directly or indirectly familiarize,
reference, identify and describe the services.
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INSTALLATION
NOTICE: There is no intent on the part of Data Aire, Inc. to define local codes
or statutes which may supersede common trade practices. The manufacturer
assumes no responsibility for their interpretation. Consult local building codes
and National Electrical Code (NEC) for special installation requirements.
During installation, operation, maintenance or service, individuals may be exposed to certain
components or conditions including, but not limited to refrigerants, oils, and materials under pressure,
rotating components, and both high and low voltage. Each of these items has the potential, if misused
or handled improperly, to cause bodily injury or death. It is the obligation and responsibility of
operating/service personnel to identify and recognize these inherent hazards, protect themselves, and
proceed safely in completing their tasks. Failure to comply with any of these requirements could result
in serious damage to the equipment and the property in which it is situated, as well as severe personal
injury or death to themselves and people at the site.
This document is intended for use by owner authorized operating/service personnel. It is expected that
this individual possesses independent training that will enable them to perform their assigned tasks
properly and safely. It is essential that, prior to performing any task on this equipment, this individual
shall have read and understood this document and any referenced materials. This individual shall also
be familiar with and comply with all applicable governmental standards and regulations pertaining to
the task in question.
This manual contains important safety instructions that should be followed during the installation and
maintenance of Data Aire equipment. Read this manual thoroughly before attempting to install or
operate this unit.
Only qualified personnel should move, install or service this equipment. Adhere to all warnings, cautions
and installation, operating and safety instructions on the unit and in this manual. Follow all operating
and user instructions.
WARNING: Risk of handling heavy and lengthy parts, risk of top heavy
unit falling over, risk of sharp edges, splinters and exposed fasteners; can
cause personal injury and equipment damage. Cabinet doors and panels
can weigh more than 35lb. (15.9kg) therefore follow relevant OSHA lifting
recommendations and consider using a two person lift for safe and
comfortable removal and installation of cabinet doors and panels.
Only properly trained and qualified personnel wearing appropriate safety
headgear, gloves and shoes should attempt to remove or install cabinet
doors and panels.
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Recommended Tools for Installation
•
•
•
•
•
•
•
•
•
•

Wrenches – Common sizes
Flat tip and Phillip screwdrivers – Common sizes
Wiring tools
Brazing tools
Multimeter
Pressure gauges – Sized for design pressure
Electric hand tools
Equipment handing
Safety items
Level

Pre-Installation
The unit you have received is very special. It is specifically designed for indoor Computer Room cooling
applications. This unit is designed and intended to be installed indoors unless otherwise noted on the
equipment serial name plate. Compare the data on the nameplate of the air-conditioning unit and other
modules with the packing list and the order documents.
During the design of the data center, consider should be given for ease of entry for the equipment,
ceiling loading factors and accessibility to piping and wiring.
Before installing this unit, determine whether any building alterations are required to move the unit into
the space intended, run piping, wiring and ductwork. Carefully follow all unit dimensional drawings and
refer to the submittal package and engineering dimensional drawings of individual units for proper
clearances.
If possible, transport the Data Aire unit with a forklift or pallet jacks. If using a forklift or pallet jack, make
sure that the forks (if adjustable) are spread to the widest allowable distance that will fit under the skid.
Ensure the fork length is suitable for the unit length. Keep tines of the forklift level and at a height
suitable to fit below the skid and/or unit to prevent exterior and/or underside damage. When moving
the packaged Data Aire unit with a forklift, lift the unit no higher than 6" (152 mm) off the ground. The
unit should not be pulled by the forklift. Personnel who are not directly involved in moving the unit must
be kept 20' (5 m) or farther from the lift point of the unit.
Measure the unit and doorway heights and refer to the installation plans to verify clearances prior to
moving the unit.
Installation must be planned so that:
•
•
•
•
•
•

Damage to building sections, including room wall insulation, is minimal.
Components are located correctly for function and adequate air flow configuration.
Pipe runs and electrical runs are as short as feasibly possible.
Confirm configuration and options for the unit to be installed are to design specifications.
The unit may be too tall to fit through a doorway while on the skid. Measure the unit and
doorway heights and follow the installation plans to verify clearances prior to moving the unit.
Allow enough space around the unit for removing the access panels and various parts of the
12

•

•

unit. A minimum clearance equal to the width of the unit is suggested on one side of the unit
for removing the coil or fan assembly. Add dimension of pipe chase, ducts, control and
electrical panels, etc. to minimum clearances. Allow additional clearance as required by local
and national codes.
It is also necessary to consider access requirements for safe operation and maintenance of
the unit, and power and control panels. Local health and safety regulations, or practical
considerations for service replacement of large components (such as coil), may require larger
clearances.
Clearance dimensions provided elsewhere are necessary to maintain proper service access.
If clearances given are not maintained, service the unit will be more difficult or impossible
maintain.
WARNING: Risk of improper moving, can cause equipment damage,
injury or death.

WARNING: Before removing from the packaging inspect the unit for any
damage. Report any damage to the carrier and file a damage claim.
Room Considerations
Precision air conditioning equipment is designed to control spaces within close tolerances of
temperature and humidity. However, the room must be built with a proper vapor barrier. A film of
polyethylene is often used on walls and ceilings. Walls and floors must also be painted with vapor-seal
paint. All doors to the controlled space should be equipped with weather seals to prevent the infiltration
of non-neutral conditioned air from entering the space. Failure to provide a vapor barrier can
compromise the ability to control space conditions.
Introduction of outside air into the space should be minimized. Outside air in excess of 5% of the total
circulated air volume can have a significant effect on the overall space conditions and result in poor
space control. All outside air that is introduced should be conditioned to the humidity and temperature
parameters of the computer room air conditioned (CRAC) unit setpoints to maintain the room’s design
conditions.
•

Install the units as close as possible to the largest heat load.

•

Verify the ceiling is level, solid and enough to support the unit. The equipment must be level to
operate properly and prevent damage to the internal components. Shimming may be necessary.
This is to ensure the unit base is on a perfectly flat plane.

•

It is recommended that support is structurally engineered to prevent flexing, sagging or twisting.
Do not obstruct door operation, filter access, piping, electrical control panel or control
connections.

•

Avoid the transfer of vibrations to the mounting materials which may cause audible noise.
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Equipment Handling and Rigging
WARNING: Only properly trained personnel wearing appropriate safety
head gear, gloves, shoes, and glasses should attempt to move the unit,
lift it, remove packaging or prepare the unit for installation.
Moving Unit into Final Location
Move the unit in its upright position to the installation site using a forklift or pallet jack. It is recommended
that the unit be protected from damage to the decorative doors or panels during any storage or moving.
The shipping skid should be left in place if the unit is being moved with a forklift. If the unit is being
lifted, use spreader bars to prevent damage to the doors and panels. Improper lifting or moving of
equipment may result in damage to decorative doors, panels or frame members.
When rigging, make sure all wiring and tube connections are protected to prevent any damage.
Keep tines of the forklift level and at a height suitable to fit below the skid and/or unit to prevent exterior
and/or underside damage. Make sure the forks are spread to their widest allowable width for proper
balance. Do not lift the unit higher than 6" (152 mm) off the ground. If necessary, to lift higher than the
suggested 6” (152 mm), exercise great care to ensure proper handling of the unit. Personnel not
involved with the lifting of the unit should keep a safe distance from the unit.
The unit may be too tall to fit through a doorway while on the skid. Measure the unit and doorway
heights and refer to the installation plans to verify clearances prior to moving the unit.
WARNING: Use care when moving. Improper handling could result in
injury. Proper care should be taken when uncrating the unit. The
packaging has wrapping bands with sharp edges that are under tension,
crating has staples and splinters. Proper protective equipment should be
worn by qualified personnel.
Rigging
Removal of the decorative doors or panels is easily accomplished and may be done without moving
the equipment. The shipping skid should be left in place if the unit is being moved with a forklift. If the
unit is being lifted, use spreader bars to prevent damage to the doors and panels.
Locating the Unit
The unit is intended for above the ceiling installation and is typically suspended from structural members
in the building above the ceiling. Add at least a 50% safety factor to the weight of the unit to determine
the necessary strength of the supporting structural members or follow local code.
Appropriate service access above the ceiling is required around all service and electrical access panels.
There must be unobstructed clearance below the unit allowing ladder access to enable routine
maintenance and service. Consult local building codes and National Electric Code for special
installation requirements. Reference drawing 536-900-001 for typical Mini-Plus ceiling unit mounting.
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NOTE: There are many available unit configurations for the Mini-Plus ceiling
units, therefore; be sure to identify the unit type and style before installing. For
instance there may be split condenser/condensing unit sections requiring
separate or shared power.

Note to Installing Contractor: Condensation formation and frequent
humidifier flushing (when humidifier is installed) are normal functions of this
equipment. Drain connections must be made to ensure proper water removal.
Unit will require drain connections for condensate removal and water
connections possibly for humidifier (when installed) makeup water, condenser
water, chilled water and/or hot water. Installation of units above equipment that
could sustain water damage should be avoided.
Horizontal Airflow Units
All Mini-Plus ceiling units have horizontal airflow configuration with a 24” (610 mm) tall evaporator
section. Duct collars are factory provided for the supply and return air duct flanges.
Installing/Mounting
Four (4) threaded support rods must be securely attached to the building structure. Two field provided
support channels connect to the pairs of threaded support rod. See Figure 1 Typical Installation
Methods for typical DAP installation method.
Raise the evaporator section with an appropriate lifting device. Attach washers, nuts and jam nuts to
each threaded rod. Tighten the nuts so the weight is supported evenly by the four rods and the unit is
level.
Vertical Airflow Units
The evaporator sections with optional vertical airflow (available on 2.5 and 3-Ton units only) are 28.5”
(724 mm) high and are typically mounted over a standard 2’ (0.6 m) x 4’ (1.2 m) T-bar ceiling grid
supported by four (4) threaded rods.
The four (4) threaded support rods must be securely attached to the building structure. Raise the
evaporator section with an appropriate lifting device. Attach washers, nuts and nut jams to each
threaded rod. Tighten the nut so the weight is supported evenly by the four rods and the unit is level.
Be certain to allow for the depth of the supply/return air plenum when figuring the height of the unit in
the ceiling space.
The 5” (127 mm) tall vertical supply/return plenum assembly is attached to the bottom of the evaporator
section once the evaporator section is installed. Six (6) screws fasten the plenum to the evaporator
section. The supply/return air grilles should be temporarily removed for access during installation. The
plenum typically mounts flush to the ceiling grid (depending on available space above unit).
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Figure 1 Typical Installation Methods

NOTES:
1. The unit must be level when installation is complete.
2. Add an additional 4-1/2” for an Energy Saver or Auxiliary Chilled Water coil option.
Figure 2 Typical Installation Details
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Indoor Condensers and Condensing Units
Although most split air-cooled systems have outdoor condensers or condensing units, indoor
condensers and condensing units are occasionally used. These 29 1/2” (750 mm) tall sections are to
be mounted in the same manner as the evaporator sections using four (4) threaded rods. Air-cooled
condensers or condensing units have factory provided duct collars on the supply and return air
openings as appropriate. Split water-cooled condensing units do not have airflow connections. Filters
are recommended prior to the condenser coil when outside air is ducted to the condenser intake.
Typical installations have the condenser or condensing section physically near the evaporator,
especially since most have some shared electrical line power. The mounting of these sections is
independent of the evaporator mounting. The same service and maintenance clearance requirements
apply to these units as well.
These remote outdoor condenser or condensing units – outdoor sections have their own installation,
operation and maintenance manuals.
Piping
•
•

•
•

•

All refrigerant piping should be is Type L Air Conditioning Refrigeration (ACR) hard drawn
copper pipes. Soft copper is unacceptable.
When brazing refrigerant lines, an inert gas should be passed through the line at low pressure
to prevent scaling and oxidation inside the tubing. Dry nitrogen is preferred. No soldering
allowed.
Completely deburr and clean tube end and inside surface of piping.
Use only a suitable silver alloy on suction and liquid lines. Limit the flux to the minimum
required to prevent contamination of the joint internally. Flux only the male portion of the
connection, never the female. After brazing, remove excess flux.
All refrigeration piping materials are subject to changes in temperature and will expand and
contract with temperature change. Installation techniques must allow for expansion and
contraction changes for piping connections, this will prevent stresses which may buckle and
rupture the copper tube piping or joints.
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•

•

Proper piping practices should be employed to ensure adequate oil return, even under
minimum load conditions with special consideration given to the size and proper slope of the
tubing coming from the evaporator. See section 2.17 Recommended Line Sizing for more
information regarding line sizes.
Tubing returns from the evaporator should be designed so as not to trap oil and to prevent
oil and refrigerant migration back to the compressor during compressor off cycles.

Piping should be designed with adequate three-dimensional flexibility. It should not be in contact with
the surrounding structure unless a proper tubing mount has been installed. This protection proves
necessary to avoid excess vibration, which can ultimately result in connection or tube failure due to
fatigue or wear from abrasion. Aside from tubing and connection damage, excess vibration may be
transmitted to the surrounding structure and generate an unacceptable noise level within the structure
as well.
When piping, use copper tubing with appropriate supporting devices (supporting saddles, etc.). All field
piping must be installed according to local codes. Avoid piping runs through noise sensitive areas, such
as office walls and conference rooms.
Piping and to the ASHRAE Refrigeration Handbook for general, good practice refrigeration piping.
When installing piping on a horizontal surface, it is recommended that the pipes be mounted in a
horizontal plane rather than stacked one above the other.
Ensure that the tubing surfaces to be brazed are clean and that all burrs have been removed from the
ends of the tubes. Ensure that all loose material has been cleaned from inside the tubing before brazing.
Keep piping clean and dry, especially on units with R-410A refrigerant.
Split Air-Cooled Unit Piping
Air-cooled unit piping is crimped and brazed closed from the factory and contains a nitrogen holding
charge. Each installation requires field supplied refrigerant piping to a condenser.
Refer to section 2.13 Split Air-Cooled Unit Piping for a guideline on sizing refrigerant lines. Standard
piping practices must be used to ensure proper oil return and efficient operation. The interconnecting
lines to the remote air-cooled condenser or condensing unit must be installed by a qualified refrigeration
mechanic. The ultimate responsibility for line size selection is that of the installing contractor or design
engineer. Data Aire does not assume this responsibility. The chart covers distances up to 200
equivalent feet (61 m). For installations beyond this distance, consult ASHRAE or similar references.
NOTICE: Standard piping practice must be used to ensure proper oil return
and efficient operation. The interconnecting lines to the remote air-cooled
condenser or condensing unit must be installed by a qualified refrigeration
mechanic.
Discharge Lines
Discharge lines, also called hot gas lines, should be trapped at the top (inverted) and bottom, as well
as every 15 to 20 feet (4.6 to 6.1 m) of vertical rise. Discharge line check valves are required on all
installations, especially those where there are long pipe runs or cold climate.
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For air-cooled units built after April 2017, the discharge check valves are already installed inside the
evaporator section and do not need to be installed external to the unit. For units built before this date,
the check valves must be field supplied and installed externally to the evaporator section. If there is
doubt as to whether the check valve is already installed in the unit, look for it on the hot gas line close
to the exit point of the unit (see example picture below). The externally installed check valve should be
placed from six (6) to ten (10) feet (1.8 to 3.1 m) from the compressor.
NOTICE: Picture of the check valve is only intended to show an example of a
common check valve installation. It may not represent your specific unit,
check valve size, location or orientation.
Figure 3 Typical Discharge Check Valve

The check valve will prevent flow from the condenser to the compressor during the off cycle.
The evaporator section ships with a nitrogen holding charge. Do not vent the evaporator until all
refrigerant piping is in place, ready for connection to the evaporator and condenser. The discharge,
suction and liquid lines need to be refrigerant grade copper and in accordance with local code. All
refrigeration piping should be installed with high temperature brazed joints. When brazing, a supply of
nitrogen gas needs to be fed through the refrigerant lines. Be sure to open the other end of the
refrigerant line to allow the nitrogen to bleed off and not pressurize the piping. Prevailing good
refrigeration practices should be employed for piping support, leak testing, dehydration and charging
the refrigerant circuits. During the installation, the lines should be capped off and filled with dry nitrogen
at the end of each day’s work or until the system is completed and sealed.
Data Aire recommends a silver/phosphorus/copper alloy with 5 to 15% silver be used to braze the
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refrigerant line sets to the indoor and outdoor units. Nitrogen needs to be flowing through the lines to
eliminate carbon deposit buildup on the inside of the joints. Carbon could contaminate the refrigerant
and restrict the metering device.
Piping must be supported within 18” (457 mm) of the inlet and outlet connections external to the unit.
Internal to the unit, the inlet connection is located on the top header of all units. The discharge outlet is
located at the bottom of the header.
The discharge line pressure drop should not exceed 9 PSI (62 kPa) for R-410A 6 PSI (41 kPa) for R407C. Recommended gas velocity for proper oil return is 1,000 FPM (5.1 m/sec). Slope horizontal lines
downward in the direction of the refrigerant flow. The recommended slope is 1/2” (12 mm) for every ten
(10) feet (3 m) of line length. Discharge lines do not require insulation but due to the high temperatures
of the refrigerant inside the line, the pipes may be insulated to protect against burns to individuals near
or around the lines.
Liquid Lines
Liquid line size is determined by pressure drop and velocity. The liquid line pressure drop should not
exceed 9 PSI (62 kPa) for R-410A and 5 PSI (35 kPa) for R-407C. The recommended liquid velocity
should be between 200 and 300 FPM (1 to 1.5 m/sec). To avoid excessive liquid line pressure drop,
the air-cooled condenser should be located above or at the same level as the evaporator. Condenser
installations more than 15 feet (4.6 m) below the evaporator are not recommended. Insulation of liquid
lines is not required but can be useful in preventing excessive subcooling or flashing on long exposed
pipe runs.
Suction Lines
Some applications call for the compressor to be mounted as part of the condenser, more commonly
referred to as a condensing unit. Such cases require field piping of liquid and suction lines. Suction
lines are trapped similarly to discharge lines. Common practice for suction line selection and installation
should be followed. Suction lines should always be insulated.
Recommended Line Sizing
Table 1 Line Size Metric Conversion
Inch OD

mm

Inch OD

mm

3/8

9 mm

1-1/8

29 mm

1/2

12 mm

1-3/8

35 mm

5/8

16 mm

1-5/8

41 mm

3/4

19 mm

2-1/8

54 mm

7/8

22 mm

NOTE: All line sizes shown in this document are Outside Diameter (OD)
unless otherwise specified.
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Hot Gas Lines
Table 2 Hot Gas Lines (Inches OD)
Equivalent Feet (Meters)
50 (15.2)

Unit
Tonnage

100 (30.5)

150 (45.7)

200 (61.0)

Horizontal &
Vertical Down

Vertical
Up

Horizontal &
Vertical Down

Vertical
Up

Horizontal &
Vertical Down

Vertical
Up

Horizontal &
Vertical Down

Vertical
Up

2.5

5/8

5/8

5/8

5/8

5/8

5/8

7/8

5/8

3

5/8

5/8

5/8

5/8

7/8

5/8

7/8

5/8

4

7/8

5/8

7/8

5/8

7/8

5/8

7/8

5/8

5

7/8

7/8

7/8

7/8

7/8

7/8

7/8

7/8

Liquid Lines
Table 3 Liquid Lines (Inches OD))
Equivalent Feet (Meters)

Unit
Tonnage

50 (15.2)

100 (30.5)

150 (45.7)

200 (61.0)

2.5

3/8

1/2

1/2

1/2

3

1/2

1/2

5/8

5/8

4

1/2

1/2

5/8

5/8

5

1/2

5/8

5/8

5/8

Suction Lines
Table 4 Suction Lines (Inches OD)
Equivalent Feet (Meters)
Unit
Tonnage

50 (15.2)

100 (30.5)

150 (45.7)

200 (61.0)

Horizontal &
Vertical Down

Vertical
Up

Horizontal &
Vertical Down

Vertical
Up

Horizontal &
Vertical Down

Vertical
Up

Horizontal &
Vertical Down

Vertical
Up

6

7/8

7/8

7/8

7/8

7/8

7/8

7/8

7/8

8

7/8

7/8

7/8

7/8

7/8

7/8

7/8

7/8

10

7/8

7/8

1-1/8

7/8

1-1/8

7/8

1-1/8

7/8

13

7/8

7/8

1-1/8

7/8

1-1/8

7/8

1-1/8

7/8

NOTICE:
1. If equivalent piping length falls between two columns above, choose
the longer equivalent length.
2. If hot gas line refrigerant flow is upward, use “Vertical Up”.
3. If hot gas line refrigerant flow is downward, use “Horizontal & Vertical
Down”.
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Connection Sizes, Air Cooled Units
Table 5 Connection Sizes, Air Cooled Units (Inches OD)
Model Number

Hot Gas Line

Liquid Line

Suction Line

DAPA-2.5

1/2

1/2

3/4

DAPA-03

1/2

1/2

3/4

DAPA-04

1/2

1/2

3/4

DAPA-05

1/2

1/2

3/4

NOTICE: Units will have a liquid line and either a hot gas or suction line. Field
connections at the indoor evaporator and remote condenser will not
necessarily be the same as the field pipe size required. In some cases these
sizes will vary significantly.
Connection Sizes, Water/Glycol Cooled Units
Table 6 Connection Sizes, Water/Glycol Cooled Units (Inches OD)
Model Number

Condenser Water In (Supply)

Condenser Water Out (Return)

DAPA-2.5

3/4

3/4

DAPA-03

3/4

3/4

DAPA-04

1-1/8

1-1/8

DAPA-05

1-1/8

1-1/8

Connection Sizes, Chilled Water Units
Table 7 Connection Sizes, Chilled Water Units (Inches OD)
Model Number

Condenser Water In (Supply)

Condenser Water Out (Return)

DAPA-2.5

1-1/8

1-1/8

DAPA-03

1-1/8

1-1/8

DAPA-04

1-1/8

1-1/8

DAPA-05

1-1/8

1-1/8
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Field Piping, Remote Condenser/Condensing Unit Above Evaporator

NOTES:
1. This is the recommended piping. All piping to be per local and/or state code.
2. Condenser to be no more than 60 feet (18.3 meters) above evaporator.
3. For units built after April 2017, the check valves are included internally in the evaporator
section.
4. Slope horizontal lines downward in the direction of the refrigerant flow, 1/2” (13 mm) for
every 10 feet (3.1 meters) of line length.
5. Inverted trap to extend 8" (203 mm) above the bottom of the condenser coil. Additionally,
inverted traps are needed at the top of every gas line riser.
6. Typical trap height is 5 to 7” (127 to 178 mm), limit the horizontal section of the trap to no
longer than 8" (203 mm).
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Field Piping, Remote Condenser/ Condensing Unit Below Evaporator

NOTES:
1. This is the recommended piping. All piping to be per local and/or state code.
2. Condenser to be no more than 15 feet (4.6 M) below evaporator.
3. Slope horizontal lines downward in the direction of the refrigerant flow, 1/2” (13 mm) for
every 10 (3.1 M) feet of line length.
4. Inverted trap needed on suction lines when compressor is outdoors only.
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Connection Sizes, Fluid Coolers (Dry Coolers)
The information regarding Fluid Cooler (or often referred to as a “dry cooler”) connection sizes can be
found in the individual Fluid Cooler User Manuals which should be referred to for more complete details.
Auxiliary Chilled Water/Energy Saver Coil
In colder climates, the evaporator will often be equipped with an additional free cooling coil to take
advantage of the colder ambient temperatures. When incoming fluid falls below the setpoint of a water
sensing thermostat in the evaporator, typically about 50°F (10C), the energy saver cooling becomes
available.
Systems with an Energy Saver coil (identified with a - E suffix to the model number) should have at
least one fluid sensing thermostat on the fluid cooler set lower to take advantage of colder ambient
temperatures. The desired fluid temperature for energy saver cooling is 45°F (7.2C). Field adjustment
of fluid sensing thermostats is not unusual.
It is desirable to use the energy saver mode as much as possible. However, fluid temperature that is
too cold can cause excessive dehumidification and coil sweating. Fluid temperature that is too high can
also cause the indoor space temperature to rise. This could cause the evaporator’s microprocessor
control to lock out the energy saver mode for one (1) hour while it reverts to compressor (mechanical)
cooling. Adjust the setpoints of the thermostats to allow the maximum free cooling time. Over cooling
or under cooling the fluid should be avoided.
NOTE: Every application will have a different ambient temperature and indoor
heat load/air distribution profile. Therefore it is not possible to dictate the exact
water sensing thermostat setpoints. Field adjustments are typical to allow “fine
tuning” to specific conditions.
The water sensing thermostats on the outdoor fluid cooler section have adjustable set points which are
typically staggered to maintain water temperature in the 85° to 105°F (29.4° to 40.6°C) range. This is
generally the desired range for glycol cooled systems.
A surge tank is standard on all fluid coolers. This is enough on most applications; however, an
expansion tank should be installed at the highest point in the system and the point of least pressure.
Auxiliary Chilled Water/Energy Saver Coil Piping
Units with Auxiliary Chilled Water-cooling coil (identified with a - C suffix to the model number) require
a separate source of chilled water. These chilled water connection sizes will be equal to the condenser
water connection sizes shown in the Fluid Cooler Operation, Installation and Maintenance manual.
Units with an Energy Saver cooling coil have shared piping with the condenser supply and return
therefore do not require a separate water source.
All chilled water pipes have a cap installed on the end of the pipe for factory pressure testing of the
system. These caps need to be removed before installing the water piping to the unit. Use a tube cutter
for smaller pipes and reciprocating saw with a metal cutting blade for larger pipes or if there is a
clearance problem. All connections need to be cleaned before connections are brazed together.
25

NOTE: Mini-Plus ceiling units with optional Energy Saver or Auxiliary Chilled
Water coils have a 28-1/2” (724 mm) frame height instead of the standard 24”
(610 mm) height.
Condensate Drain System
Every indoor unit has a 3/4” (19 mm) copper stub provided for condensate removal. A union (field
provided) is recommended at the field connection which will permit easy disconnection from the unit for
cleaning.
A trap should be built into the drain line to prevent air from backing up into the unit. Drain lines should
be pitched downward not less than 1/4” (6.35 mm) for each ten (10) feet (3.1 m) of horizontal run. The
following are recommendation for condensate drain systems:
1. Do not reduce the size of the condensate drain line.
2. The condensate drain piping must be run to an unrestricted waste line and must be protected
from freezing.
3. In high humidity conditions it is recommended to insulate the condensate drain line to prevent
condensation forming on the exterior of the piping.
4. It is recommended that a union (field supplied) be installed at the 3/4” (19 mm) FPT connection
to permit easy disassembly of the condensate drain piping from the unit for cleaning.
5. Drain lines should be pitched downward not less than 1/4” (6.35 mm) for each ten (10) feet (3.1
M) of horizontal run.
6. Where local codes permit, PVC pipe may be used.
7. Ceiling units with an optional vertical discharge have a 5” (127 mm) plenum below the
evaporator drain pan. The plenum has knockouts that allow routing of the field supplied and
installed condensate drain piping system. The drain line can be routed out either side of these
units.
Some applications have no convenient means of allowing a gravity drain. When required, an optional
condensate pump can be used. Condensate pumps are either factory mounted or shipped loose.
Factory mounted condensate pumps do not require a separate power source.
Condensate pumps shipped loose (or field provided) typically require a dedicated 110-volt power
source. Field pipe connections must be made to the pump discharge connection. A check valve must
be installed to prevent short cycling. See condensate pump electrical requirements in 3.11 Condensate
Pumps.
Do not expose drain line to freezing temperatures. Drain line may contain boiling water therefore use
copper or other suitable material. Drain line must comply with local building codes. It is recommended
to install water leak detection equipment whenever possible.
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NOTICE: Condensation formation and frequent humidifier flushing are normal
functions of this equipment. Proper drain connections must be made to ensure
proper removal. Unit will require water connections for condensate removal
and possibly for humidifier makeup water, condenser water, chilled water
and/or hot water. Installation of units above equipment that could sustain
water damage should be avoided.

WARNING: The condensate drain MUST be connected to an external
drain line (provided by others) before unit start up.

NOTICE: Clogged or leaking drain lines can cause damage to the equipment
and building.
Drain lines must be inspected regularly and maintenance must be performed
to ensure that drain lines are clear and condensation runs freely through the
drain system. The lines must be clear and free of obstructions and in good
condition with no visible sign of damage or leaks.
This unit also requires an external water supply to the humidifier.
Improper installation, application and service may result in water leakage from
the unit. Water leakage can result in severe property damage and loss of
critical data center equipment.
Do not locate unit directly above any equipment that could sustain water
damage. It is recommended to install leak detection equipment for unit and
supply lines.
Condensate Trap
Probably the most misunderstood portion of a condensate drain system is trap installation. The primary
purpose of a condensate trap is to prevent air from being drawn back into the unit during operation.
Traps must be installed in a manner that will stop the air from passing through, but still allow the
condensate to drain from the condensate pan.
Therefore, a trap (field supplied and installed) must be fabricated into the ceiling unit drain system
external of the evaporator section. In order to eliminate air trapping, an air vent must be used to allow
air to exit. Venting the drain after the first trap is recommended. Figure 4 Recommended Condensate
Trap Dimensions shows the recommended dimensions for fabricating a proper trap:
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Figure 4 Recommended Condensate Trap Dimensions

Notes:
1. This trap is capable of handling static pressures equal to 4” H2O which is the maximum static
available for ceiling units. If the unit fans are standard, there is no need to consider different
dimensions but if higher total static pressure is expected, more vertical drop is required.
2. Some applications have no convenient means of allowing a gravity drain. In this case, a
condensate pump can be used. These come either factory mounted or shipped loose.
3. Factory mounted condensate pumps do not require a separate power source.
4. Condensate pumps that ship loose or are field provided, typically require a dedicated 110-volt
power source.
5. Field pipe connections must be made to the pump discharge connection.
6. A check valve must be installed to prevent short cycling. Pumps must be located below the
condensate drain pan level.
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Condensate Pump Side Mounting Pump (Optional)
Figure 5 Typical Side Pump Mounting

NOTES:
1. Condensate pump can be mounted in other places, for example units with a vertical supplyreturn air plenum.
2. The suction line of the pump needs to be lower than the drain line of the unit.
L1 = Minimum 1” (25.4 mm)
L2 = Fan static pressure x 1.5
3. Bracket (Data Aire P/N 550-021-006) to be mounted to the unit and stainless-steel tank (Data
Aire P/N 550-721-464) are factory provided.
4. Hose, hose clamps, self-drilling sheet metal screws #10 x 3/4", fittings, P-trap and copper
tubing are field provided.
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Humidifier
Steam Generator Humidifier
The optional humidifier offered on Mini-Plus units is a steam generator type with a disposable cylinder.
The humidifier makeup water should be brought to the humidifier through the field connection opening
using 1/4” (6.4 mm) copper tubing. A compression fitting is provided at the humidifier.
Humidifier Piping
A shutoff valve (field provided) should be installed outside the air conditioner to allow disconnection for
service. An inline water pressure regulator (field provided) and strainer (field provided) should be
installed. Water pressure should be set between 20 and 80 PSI (128 and 552 kPa).
The humidifier has a drain at the bottom which is factory piped to the main condensate drain line. The
dispersion tube also has a drain line. No additional field piping is required.
NOTICE: Do not use softened water with a steam generating humidifier. Also,
do not use a hot water source.

Refrigerant Piping Protection
The refrigerant in the system(s) is under high-pressure and this pressure can rapidly increase if the
refrigerant is unintentionally confined (or trapped) between isolation devices such as service valves,
liquid line solenoid valves, expansion valves, etc. If the ambient temperature surrounding the piping
system increases, this may cause the contained refrigerant pressure to increase to an unacceptable
level.
WARNING: This increased pressure can cause piping ruptures,
discharge of refrigerant, pollution, equipment damage, injury or death.
USE EXTREME CAUTION WHEN:
Installing the piping lines and make certain that these isolation devices
are open to prevent unintended containment (trapping) of refrigerant.
When charging a refrigerant system, do not exceed the Design
Pressure indicated on the unit nameplate.
Ensure that pressure has a path to expand when cutting or making
connections, disconnections and piping repairs.
The installing contractor must review the piping system and guard against these possible areas where
the refrigerant could be confined. If the areas cannot be vented and allow the refrigerant to expanded
freely or eliminate pressure increases, the installing contractor must field supply pressure relief devices.
Additionally, the installing contractor must consult local building and piping codes regarding installing
pressure safety devices in the required areas of the piping system(s) that could be unintentionally
isolated during field installation, maintenance, or repairs of the refrigerant systems.
After a “Direct Type” Relief Device has discharged once, it should be replaced. The “Direct Type” Relief
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Device is designed to reclose automatically at a predetermined pressure, but reliability of the device to
reseal tightly and to operate at the designed pressure cannot be guaranteed after discharging. Be safe
and replace the device after such an occurrence.
NOTICE: Receivers are often installed on condensers and condensing units.
The receiver includes a safety pressure device to protect the receiver, but the
receiver also includes service valves which, if closed, will isolate this pressure
safety device and only protect the receiver. If these valves are closed, the rest
of the piping system would not be protected from unintended refrigerant
pressure increases. Again, the installing contractor must review the piping
system and guard against trapping the refrigerant by installing field supplied
pressure safety devices.
Water/Glycol Cooled Unit Piping
Water/Glycol-cooled units are factory charged and tested. Field supplied and field installed piping is
required from the unit to building water or tower water sources or the fluid cooler (i.e., dry cooler) and
pump package. Pipe size will depend on length of run and the maximum water flow required.
The required field installed fluid cooler pipe sizes may or may not be the same as the connection sizes
on the fluid cooler (Refer to the Fluid Cooler Operation, Installation and Maintenance manual for
connection sizing). This will depend on the length of pipe and the calculated pressure drop of peripheral
components.
Shutoff valves (field provided) should be installed within a few feet of the inlet and outlet connections
of the evaporator to allow the unit to be isolated for service. Drain/fill valves (field provided) should be
located at the lowest point on the connected piping.
Water/glycol cooled units are shipped with plate/fin heat exchangers as standard equipment. A strainer
(Data Aire provided) is shipped loose and is to be field installed in the supply line with shutoff valves
(field provided) before and after the strainer. The strainers and water/glycol piping must be cleaned on
a periodic basis. If the unit is shipped with optional shell and tube condensers, strainers are not required
and not shipped with the unit.
All water pipes have a cap installed on the end of the pipe prior to shipment from the factory for pressure
testing the system. to be removed before installing the piping to the units. Use a tube cutter for smaller
pipes and a reciprocating saw with a metal cutting blade for larger pipe sizes or if there is a clearance
problem. All connections need to be cleaned before connections are brazed together.
NOTICE: One of the most common problems in a water/glycol system is the
presence of air in the condenser water loop. Air vents must be installed in
various locations the piping system to purge the air.
The water/glycol system may include a centrifugal pump (or pumps, for redundancy) available from
Data Aire as an option, along with field provided union(s), shutoff valves, check valve(s) and a flow
switch (Data Aire option). Pumps must be primed before operating per the pump manufacturer’s
guidelines.
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Figure 6 Typical Water/Glycol System

NOTE: Unless otherwise specified by job specific documentation
1. The expansion tank is a required component of a proper system installation. The tank can
be provided by Data Aire or by others.
2. All Water/Glycol field piping must be designed and installed in accordance with ASHRAE
standards and local codes.
3. Centrifugal pumps and component are optional. Flow switch required with dual pumps,
otherwise optional.
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Leak Testing
WARNING: No installation is complete until the entire system has been
thoroughly checked for leaks. This includes checking the refrigerant
tubing, flare fittings, pressure controls, Schrader fittings and compressor
Rotolock service valves. Check both the field and factory connections.
In addition to the refrigeration system, check all condenser water lines, humidifier water makeup lines,
condensate lines, condensate pumps, chilled water lines, centrifugal pumps and fluid cooler (where
applicable).
When handling or recovering refrigerant, it is not permissible to release refrigerant into the atmosphere.
Many leak test methods recommended in the past are no longer possible. Current standard practices
must be used.
Pressurize the systems circuit(s) to 150 PSIG (1034 kPa) using dry nitrogen with a trace of refrigerant.
Check the entire system for leaks with a suitable leak finder (per local code) including but not limited to
all braze joints, caps, fittings, and flare nuts on both field and factory furnished components. After
completion of leak testing, release test pressure and pull a vacuum on the system.
WARNING: Tightening of fittings and valves is the responsibility of the
installing contractor.

WARNING: With any fluid connection there is risk of leakage. Water
leakage could result in property damage to mission critical equipment. A
water drain connection is required. Units with optional steam generator
humidifiers will require an external potable water supply. Water leakage
can result from improper installation and/or practices.
Electrical Installation
The field power and control wiring should enter the unit cabinet and electrical control box in the areas
as provided on the unit. If these opening do not work as provided, the electrical contractor must
determine a more appropriate area (in accordance with NEC and/or local code) for these opening and
manually make the opening in the sheet metal cabinet and/or electrical control box.
Connect the electrical facility power to the input terminal block or optional disconnect switch. The wiring
diagram for each unit is located on the inside of the electrical panel door.
All field wiring should be done in a professional manner and in accordance with all governing codes.
Before operating unit, double check all wiring connections, including the factory terminals. Factory
connections can vibrate loose during shipment.
Installation of the remote temperature and humidity sensors (Optional) should not be placed where they
will be directly affected by machines other or equipment which gives off heat or moisture. Prevent
exposure to direct sunlight.
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Commissioning Information
In general, with respect to Data Aire products, the commissioning process is the integration of Data
Aire units with your project design system. Data Aire can help provide the installation and maintenance
support, but the commissioning is normally done as specified by the owner or others unless otherwise
specified. Startup service assistance maybe available from our Service Department. Contact Data Aire
Service Department for details.
The commissioning includes pre-startup inspections of installed components, subsystems and systems
and the execution of the verification and functional performance testing and related system controls.
The commissioning field work is conducted in accordance with the project specific verification and
functional performance test plan. This test plan includes a clear description of the design specifications
and information which pertains to Data Aire equipment operation and controls sequence, cut sheets
and Installation, Operation and Maintenance manuals.
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ELECTRICAL CONNECTIONS
DANGER: Arc flash and electric shock hazard. Risk of electrical shock
could result in injury or death. Disconnect local and remote facility power
source before working within this equipment. Access should be limited to
authorized personnel.
Wear appropriate personal protective equipment per NFPA 70E before
working within unit.
Use voltmeter to make sure facility electrical power is turned OFF before
making any electrical connections. Failure to comply can cause injury or
death.
The Customer must provide earth ground to unit, per NEC, CEC, and local
codes, as applicable. Before proceeding with installation, read all
instructions, verify that all the parts are included and check the nameplate
to be sure the voltage matches available utility power.

WARNING: Data Aire equipment must be connected by a licensed and
qualified electrician. Risk of electrical shock could result in injury or death.
Disconnect all remote electrical facility power prior to working on the unit.
All wiring must conform to local and national electrical code requirements.
Seal openings around piping and electrical connection to prevent air
leakage. Failure to do so could reduce the unit’s cooling performance.

NOTICE: A single Disconnect Switch is optional. The disconnect switch when
turned OFF will deenergize the high voltage.

WARNING: Do not connect any additional loads to the system control
transformers. Connecting additional loads to the factory supplied control
transformer may result in overloading of the transformer.

WARNING: Before proceeding with the electrical connections, make
certain that the volts, hertz and phase correspond to that specified on the
unit electrical nameplate. Refer to equipment nameplate regarding wire
size and circuit protection requirements. Refer to electrical schematic
when making connections. Use copper conductors only.
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CAUTION: Check the wiring connections in the unit control panel to
ensure they are tight. Screw terminals may become loose in transit.
Tightening of wiring connections is the responsibility of the installing
contractor. Remove all packing and shipping materials from the unit
before installation.

WARNING: The Data Aire dap4 controller does not isolate power from
the unit, even in the Unit OFF mode. Some internal components require
and receive power even during the Unit OFF mode of dap controller.
The factory supplied optional disconnect switch is located inside the unit
electrical control box. The line side of this switch contains live high
voltage. The only way to ensure that there is NO voltage inside the unit is
to disconnect all external facility power to unit. Follow all local codes.
General Electrical Field Wiring Guidelines
•
•
•
•
•

Do not run low voltage or control wires in same conduit, raceway, or chase as high voltage
wiring.
Upon arrival of the unit inspect all wiring and electrical components for damage, either visible
or concealed before installation.
Use correctly sized copper wire only and verify that all electrical connections are tight before
turning power “ON”.
Check all electrical connections periodically and tighten as necessary.
All field supplied signal cable (if applicable) shall have the following specifications (Control
wires only):
a. Conductors—AWG stranded copper
b. Twisted pair (minimum eight twists per foot)
c. Braided shield or foil shield
d. UL approved temperature rated to 105°C (221F)
e. UL approved voltage rated to 600V
f. UV resistant, oil resistant and moisture resistant if not provided in conduit.
g. Plenum rated (As required by national or local codes.)

•

All field supplied wires shall have the following guidelines:
a. Conductors - stranded copper and sized per circuit ampacity under NEC
b. UL approved temperature rated to 105°C (221F)
c. UL approved voltage rated to 600V
d. UV resistant, oil resistant and moisture resistant if not provided in conduit.

•

Wire Ampacity: Please refer to NEC for other wire sizes
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Electrical Service
Before proceeding with the electrical connections, make certain that the volts, hertz, and phase
correspond to that specified on the unit electrical nameplate. Check to be sure the electrical service
provided by the utility company is enough to handle the additional load imposed by this equipment.
Most units with secondary heat exchangers will require a separate power source and field provided
interconnecting wires. See Air cooled condenser and fluid coolers with individual Installation, Operation
and Maintenance Manuals.
Remote condensers will typically require one power source. Glycol systems with fluid coolers and loose
pump(s) typically require one power source for the fluid cooler and will require one additional source
for single pump or two additional sources for dual pumps. Systems where the pump(s) are mounted
and piped integral to the fluid cooler will usually require a single power source.
Nameplate Ratings
Refer to the unit electrical nameplate for equipment electrical requirements. The unit nameplate is
located inside the cabinet on the outside of the electrical control box door. The nameplate includes
Minimum Circuit Ampacity (MCA) also known as wire sizing amps which indicates the minimum
required wire gauge. The Maximum Overcurrent Protection (MOP) device amps indicates the maximum
circuit breaker or fuse size required to protect the system. Max. Fuse or Max. CKT. BKR. indicates the
maximum breaker or fuse size and this information is used to size the appropriate fuses or a Heating,
Air Conditioning, and Refrigeration (HACR) type circuit breaker. Other protection devices are not
allowed based upon the product UL listing.
The facility main distribution panel which provides electrical service to the Data Aire equipment must
be provided with a manual fused disconnect switch or HACR type circuit breaker per local and national
electrical codes.
NOTICE: Do not mount a customer supplied manual fused disconnect switch
or HACR type circuit breaker to the surface of the unit.

Grounding
The unit cabinet must have an uninterrupted true earth ground. An electrical ground wire of adequate
size must be connected to the ground lug provided inside the main electrical box.
Voltage Tolerance
Three Phase Voltage Tolerance
The supply voltage to the unit for three phase operation must be within a voltage tolerance per table
below. The maximum allowable voltage phase to phase imbalance must not exceed 3%. Voltage
imbalance causes high amperage over one or several phases, which in turn leads to overheating and
possible damage. The local utility company should be contacted for correction of improper line voltage.
Deviation from ratings can cause premature failures and possibly void unit warranty. For three-phase
units, only three power wires and an earth ground are required. A neutral is not required at the unit
input connections.
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Table 8 Three Phase Voltage Tolerance
Voltage

Tolerance

208-230

-5% to +10%

460

±10%

575-600

±10%

Single-Phase Voltage Tolerance
The supply voltage to the unit for single phase operation must have a tolerance per table below. The
local utility company should be contacted for correction of improper line voltage. Deviation from ratings
can cause premature failures and possibly void unit warranty. A neutral is not required at the unit input
connections.
Table 9 Single Phase Voltage Tolerance
Voltage

Tolerance

208-230

-5% to +10%

277

-5% to +10%

Heat Exchanger Auxiliary Control Wiring
The interconnection of auxiliary control wiring for remote heat exchangers (condensers) requires the
connection of two (2) - 18-gauge wires for installations up to 100 feet (30 m) from the electrical control
box of the indoor evaporator to the electrical control box of the remote heat exchanger. Follow the
wiring diagrams for each of these pieces of equipment.
NOTICE: For installation more than 100 feet (30 m) and up to 200 feet (61 m)
from the electrical control box of the indoor evaporator to the electrical control
box of the remote heat exchanger, require heavier gauge wire and a special
Parts order for a low holding current relay is required. Consult Data Aire Parts
department for detailed information. In this case, the installing contractor must
follow the applicable electrical codes to determine the required wire gauge.
Condensing units (i.e., where the compressor is mounted in the remote heat exchanger) will typically
require (4) or more wiring connection points and may require heavier gauge wire. In this case, the
installing contractor must follow the applicable electrical codes to determine the required wire gauge.
Because of the wide variety of indoor evaporators and remote heat exchangers offer by Data Aire, the
installing contractor must refer to the schematic which is provided inside the electrical control box of
each unit, for the required auxiliary control wiring interconnection terminal points.
All control wiring on Data Aire equipment is 24 VAC or less. Refer to the wiring diagrams.
Check all wiring connections in the unit control panel to ensure they are tight. Screw terminals may
become loose in transit. Tightening of wiring connections is the responsibility of the installing contractor.
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Figure 7 Typical Remote Heat Exchanger Interconnection Points

Figure 8 Typical Indoor Evaporator Interconnection Points

Remote Shutdown
Every gForce unit has remote shutdown contacts. These are intended for a field supplied dry contact
or switch to be wired across two terminals. When the contactor or switch opens, the control circuit
power is interrupted and the unit shuts down, including the control panel. The control circuit is 24 VAC
and the field provided contact or switch should have a minimum rating of 10 amps. A minimum of 18 gauge wire is recommended or use field supplied Class 1 wiring.
The remote shutdown contacts are always terminals 1 and 2 on the terminal block designated TB3.
The unit will ship with factory wired metal jumper clip that connects terminal 1 to terminal 2. Remove
the jumper clip prior to installing the field wires.
Mini-dap4 Controller
The Data Aire Computer Room Air Conditioner (CRAC) or Computer Room Air Handler (CRAH) is
furnished with a microprocessor-based Mini-dap4 controller. The controller includes unit control
functions and display normal functions and service diagnostics with six keys (buttons) for easy
programming. The controller allows recall and display of the high and low temperature, high and low
humidity, current percent of capacity and average percent of capacity for chilled water valve,
compressor, reheat, humidification, dehumidification, component runtimes for fan motor(s), reheat,
humidification, and dehumidification (if applicable). See the separate Mini-dap4 User Manual for
detailed parameter settings and operating instructions.
Remote Alarm Contacts
The Mini-dap4 microprocessor control panel provides one (1) remote alarm output contacts that can be
field accessed. The contacts include a Normally Open (NO) or Normally Closed (NC) on Alarm, dry
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contact, intended to be used in a control circuit not exceeding 5 amps at 24 VAC. Use field supplied
Class 1 wiring.
These programmable output contacts will close on a failure and remain closed until the alarm is no
longer present. The terminal designations for these alarm output contact pairs are:
Table 10 Remote Alarm Contacts Terminals
TB1

Function

15

Remote Alarm (Common)

14

Remote Alarm 1 (Normally Open)

16

Remote Alarm 1 (Normally Closed)

Remote Sensors
The Mini-dap4 panel comes with combination remote mounted temperature and humidity sensor for
field installation. The sensors are attached to standard 35 feet (11 m) of cable and come mounted in a
remote sensor enclosure. The temperature and humidity sensors require a total of four wires and the
provided cable is twisted, shielded type cable. Optional 50 feet (15 m) to 150 feet (46 m) length of
cables are available.
Condensate Pumps
The optional condensate pumps which ships loose, normally require a separate source of 110-volt
power. Always check the pump power requirements before connecting power. Condensate pumps are
available in other voltages.
Condensate pumps may also come unit mounted and wired in the unit as a factory option. While no
outside power source is required, field piping is still a requirement.
Disconnect Switch (Optional)
A thru door locking disconnect switch is an optional feature which includes a non-automatic disconnect
switch mounted in the high voltage section of the electrical control box. The operating mechanism
prevents access to the high voltage electrical components until switched to the "OFF" position. The
operating mechanism protrudes through the exterior door and is lockable in the OFF position.
NOTICE: The optional disconnect switch extension shaft and locking handle
are shipped loose to prevent damage during transit and installation. It is the
installing contactors responsibility to install these components as part of the
installation process.
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Manual Override Switch Board
NOTICE: The Manual Override Board with switches was previously available
on units before April 2021.
Units built after April 2021 do not include this board.
For testing and during startup each gForce unit is provided with manual override slide switches. There
are seven (7) slide switches. One for each of the following functions:
Figure 9 Manual Override Switch Board

All automatic control is disabled but the safety switches remain functional. Simply slide the manual
switches to energize the fan, compressor(s), humidification, reheat and other functions (as applicable).
Some DAP may have a special Electronically Commutated (EC) plug fan motor and the fan speed can
be adjusted from 0 to 10 volts DC by adjusting the potentiometer at the left of the Fan Speed switch.
The fan speed will increase 10% of the fan base speed for each one (1) volt adjustment (e.g., one (1)
volt equals 10% speed). At ten (10) volts the motor is at full speed.
WARNING: Do not leave the unit in manual override. Slide the switches
to the OFF position when completing testing and/or startup. An alarm will
be activated if units are left in the ON position.
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Wiring Diagrams
Every Data Aire evaporator, condenser, condensing unit or fluid cooler comes with a wiring diagram.
These diagrams are ladder type schematics intended for service personnel. The intent is to allow the
technician to understand the wiring details associated with the electrical components and how they
interface with the controls as well as peripheral equipment (including secondary heat exchangers).
The wiring diagram in the evaporator will indicate field interface terminals to the secondary heat
exchanger. The internal wiring of the secondary heat exchanger is found on a separate diagram which
can be found on the inside cover of the heat exchanger electrical box. Both diagram types are also
placed inside the shipping/warranty packet secured in the evaporator section.

INSTALLATION OF REMOTE OUTDOOR HEAT EXCHANGER
Air cooled condenser, condensing units and fluid coolers have individual Installation, Operation and
Maintenance Manuals which should be referred to for more complete details regarding remote heat
exchangers.
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CHARGING
These charging instructions apply to single fixed speed compressor circuit models.
NOTICE: R-410A and R-407C refrigerants use Polyol Ester oil (POE) oil that
is prone to absorbing moisture. Therefore, the system should never be left
open to the atmosphere.
Package Air-Cooled Systems
Packaged air-cooled units come factory charged because all of the refrigerant carrying components
are self-contained with the evaporator and condenser sections. An air-cooled package unit may require
field charging if a compressor is changed, if a leak develops or if non-condensable are in the system.
Field charging should be done by referring to the unit electrical nameplate for the factory charge.
Although this value represents the original factory charge, it is still necessary to measure and note
proper unit operation including superheat, subcooling, head and suction pressure. Some adjustment to
charge may be required.
Charging/Installation Work Procedures
The basic installation work procedures are the same for R-410A and R-407C refrigerants. But the
working pressure for R-410A is 1.6 times higher than for R-407C. Therefore, some of the piping,
installation and tools are special.
Special Service Equipment for R-410A refrigerant
•
•
•

High pressure manifold gauge set suitable for R-410A pressure
High pressure recovery machine suitable for R-410A pressure
High pressure recovery tank suitable for R-410A pressure
(Ref: DOT 4BA400 or ABW400)
Triple Evacuation and Dehydration Procedure

Data Aire highly recommends a triple evacuation to be carried out on all Data Aire units to ensure the
highest quality moisture removal. Moisture prevents the proper operation of both the compressor and
the refrigeration system. Non-condensable and moisture reduces service life and increases
condensation pressure, which causes abnormally high discharge temperatures that can degrade the
lubricating properties of the oil. The risk of acid formation is also increased by non-condensable and
moisture and this condition can also lead to copper plating. These phenomena may cause both
mechanical and electrical compressor failure. The typical method for avoiding such problems is to triple
evacuate the system.
It is of the utmost importance that proper system evacuation and leak detection procedures be
employed. Good evacuation includes frequent vacuum pump oil changes and large diameter, short
hose connections to both high and low sides of the system (all refrigerant lines: suction line, discharge
line, and liquid line) preferably using copper tubing, vacuum rated or braided hose.
All valves in the system, solenoid valves, Thermal Expansion Valves (TXV), ball valves, and service
valves (if the compressor is equipped), need to remain open during the vacuum procedures and the
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system must be purged with nitrogen. We recommend using a solenoid magnet tool to hold the liquid
line solenoid valve(s) open during this procedure.
A deep vacuum gauge capable of registering pressure in microns must be attached to the system on
the liquid line service port before TXV and should be at the farthest point in the system for most accurate
vacuum readings. A shutoff valve (suggest a Schrader valve core removal tool) between the system
and vacuum pump should be provided to allow the system pressure to be checked after evacuation.
NOTICE: Do not turn OFF vacuum pump when connected to an evacuated
system before closing shutoff valve.

WARNING: Do not apply power to the compressor when in a vacuum.
Tools Needed
•

Refrigerant manifold gauge set
NOTICE: This manifold gauge set should not be used for the vacuum
procedure.

•

Vacuum rated hoses

•

Nitrogen bottle

•

Micron gauge

•

Schrader valve core removal tool

•

Two-Stage Vacuum Pump(s)
NOTICE: Two pumps will speed up the procedure. One (1) vacuum pump
located normally outside at the condenser and one (1) vacuum pump is
located indoors at the evaporator unit.

The vacuum pump should be connected to the discharge line after the check valve and the liquid line
before the metering device via vacuum rated hoses and Schrader valve core removal tools. On the high
side of the system there is a Schrader port located on the leaving side of the check valve and on the
liquid line before the expansion valve, attach your Schrader valve core removal tools and hoses here.
A micron gauge should be fitted to the system at the furthest point from the vacuum pump. Install a
Schrader valve core removal tool with shutoff valve before the micron gauge to prevent damage to the
micron gauge during charging.
First Stage Evacuation
1. With the refrigerant valves fully open, open the Schrader core shutoff valve and evacuate
the refrigerant lines, condenser coil and evaporator coil (the complete refrigerant system)
from both, low and high sides of the system to 2000 microns or less.
44

2. Close the Schrader core shutoff valve and turn OFF the vacuum pump.
3. Disconnect the vacuum pump hoses from the vacuum and attached them to your manifold
gauges.
4. Connect a vacuum hose from the nitrogen bottle regulator to the manifold gauges vacuum
port and carefully break the vacuum with clean dry nitrogen. Slowly raise the pressure to
approximately 5 PSIG (35 kPa) without contaminating the system.
5. Isolate and hold the nitrogen charge for at least 20 minutes.
6. Verify that there are no nitrogen leaks.
7. Carefully release the nitrogen charge. Watching the gauge until it reads 1 PSIG (7 kPa).
Second Stage Evacuation
1. Move the vacuum hoses back to the vacuum pump and restart the pump.
2. Open the Schrader core shutoff valve and evacuate the refrigerant system from both sides
of the system to 1500 micron or less.
3. Close the Schrader core shutoff valve and turn OFF the vacuum pump.
4. Disconnect the vacuum pump hoses from the vacuum and attached them to your manifold
gauges.
5. Connect a vacuum hose from the nitrogen bottle regulator to the manifold gauges vacuum
port and carefully break the vacuum with clean dry nitrogen. Slowly raise the pressure to
approximately 5 PSIG (35 kPa) without contaminating the system.
6. Isolate and hold the nitrogen charge for at least 10 minutes.
7. Verify that there are no nitrogen leaks.
8. Carefully release the nitrogen charge. Watching the gauge until it reads 1 PSIG (7 kPa).
Third Stage Evacuation
1. Move the vacuum hoses back to the vacuum pump and restart the pump.
2. Open the Schrader core shutoff valve and evacuate the refrigerant system from both sides
of the system to 1200 micron or less.
3. Close the Schrader core shutoff valve and turn OFF the vacuum pump.
4. Conduct a rise test by waiting at least 10 minutes to make sure the micron gauge reading
does not go above 1250 microns.
5. Disconnect the vacuum pump hoses from the vacuum and attached them to your manifold
gauges.
6. Connect a vacuum hose from the nitrogen bottle regulator to the manifold gauges vacuum
port and carefully break the vacuum with clean dry nitrogen. Slowly raise the pressure to
approximately 5 PSIG (35 kPa) without contaminating the system.
7. Isolate and hold the nitrogen charge for at least 10 minutes.
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8. Verify no that there are nitrogen leaks.
9. Carefully release the nitrogen charge. Watching the gauge until it reads 1 PSIG (7 kPa).
Final Evacuation Stage
1. Move the vacuum hoses back to the vacuum pump and restart the pump.
2. Open the Schrader core shutoff valve and evacuate the refrigerant system from both sides
of the system to 500 micron or less.
3. Close the Schrader core shutoff valve and turn OFF the vacuum pump.
4. Conduct a rise test by waiting at least 30 minutes to make sure the micron gauge reading
does not go above 500 microns.
5. Conduct a second rise test by waiting at least 30 minutes. If system rises above 750
microns, restart the vacuum pump and evacuate until the system reaches 500 microns.
6. If the vacuum increases more than 750 microns but holds at a higher micron level (i.e.,
does not reach atmosphere), this indicates that there is still moisture in the system, but not
a leak. The unit must be put back on the pump for more dehydration.
7. If the vacuum reaches atmosphere, then the unit has a leak. The leak must be found and
repaired before the unit is put back on the pump for dehydration.
8. After the system has been satisfactorily evacuated the evacuation equipment can be
removed and the system can be charged with refrigerant.
9. Make sure all service and field installed ball valve are open and remain open for charging.
10. Ensure all valve cores and caps are reinstalled on the Schrader port and on the Rotolock
service valves.
WARNING: Before applying power to the unit, the fuses to the fixed speed
compressor must be removed to prevent compressor starting
inadvertently/automatically. When ready to start the charging procedures,
remove power and replace the fuses.
General Pre-Charging Guidelines
•

Check the unit nameplate for refrigerant type to be used.

•

The unit must be piped and wired correctly for operation.

•

Always use a scale to weigh in the calculated refrigerant charge listed in tables in individual
compressor charging sections before starting the unit, record system charge when
completed.

•

Confirm all the valves in the system are fully open, except for the TXV.

•

The initial refrigerant must be charged with 80% of the circuit volume. The charge must be
applied after the second check valve on the discharge line with the compressor OFF. This
will fill the high side of the system.
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•

If the TXV is in the close position, use a liquid charging adapter to break the vacuum at the
compressor suction and discharge Rotolock service valves with 90 PSIG (621 kPa) of liquid
refrigerant. A liquid charging adapter prevents liquid refrigerant from entering the
compressor.

•

In some cases, the assistance of a refrigerant recovery machine may be necessary to add
the initial charge.

•

Care must be taken to prevent from over charging the system and from liquid entering the
compressor and diluting the oil.

•

The return air temperature to the unit being charged must be stable and must be maintained
greater than 65°F (18°C). If this is not possible due to lack of heat load, then load banks must
be used to offset the cooling load during startup.

•

Start the unit up by using the setpoint under Menu B – Setpoints

•

When charging, if the ambient is less than 60F (15.6C), some refrigerant will be backed up
in the condenser coil, causing the liquid level to drop. If head pressure is below 320 PSIG
(2206 kPa), block the condenser coil surface, or turn OFF the fans until pressures rises above
380 PSIG (2620 kPa), while observing the receiver sight glass.

•

Heat load is required when adjusting charge, use load banks to offset the cooling load.

•

Suction pressure should be equal to 33F (0.56C) saturated temperature or greater

•

See further instructions for the following options:
Section 5.8.2 Air Cooled Split System Charging
Section 5.8.5 Flooded System Charging (Systems with Low Ambient Receiver Package)
Section 5.8.13 Water/Glycol-Cooled System Charging

Voltage Phase Check
Evaporator Power Phase Check
Prior to fully charging a unit, the correct voltage phasing should be checked on the indoor evaporator.
Before checking the fixed speed, scroll compressor voltage phasing make sure that its circuit has been
charged with 80% of its refrigerant capacity by following the steps in Section 5.8.2 Air Cooled Split
System Charging or 5.8.5 Flooded System Charging (Systems with Low Ambient Receiver Package) for initial
charging.
Replace the fuses for the compressor which were removed in the above WARNING.
Fixed Speed Scroll Compressor Phase Check
Since the fixed speed, scroll compressors are phase dependent, the easiest way to check proper
phasing is to check the rotation of the fixed speed scroll compressor on the evaporator section by
momentarily energizing the COOL 1 (circuit 1 compressor) under the dap4 Menu I – Manual Control
(Service Level). See Mini-dap4 User Manual instructions for details. As soon as the compressors comes
on, observe the compressor pressure difference for a few seconds and then turn the Cool 1 OFF.
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An out of phase fixed speed scroll compressor will draw relatively low amps and both suction and
discharge pressures will remain nearly equal. If necessary, reverse any two of the three input line
voltage wires at the line voltage field connection point to change the compressor rotation.
Units shipped from the factory are run tested to ensure the compressor rotation is consistent with
evaporator fan motor. However, a field changeout of a compressor may require checking proper phase.
Heat Exchanger Phase Check
GHRC Air-Cooled Heat Exchanger Phase Check
Air-cooled GHRC condensers and GHRU condensing unit heat exchangers are only offered in three
phase voltages and the individual axial EC fan motors will only operate in one direction but the rotation
of the compressor on GHRU units must be checked. See the GHRC Air-Cooled Condensers
Installation, Operations and Maintenance Manual for additional information regarding this type of heat
exchanger.
DARC Heat Exchangers Phase Check
See the DARC Air-Cooled Condensers Installation, Operations and Maintenance Manual for proper
phase check procedures.
Line Set Charge Calculations
1. Since most of the refrigerant weight is in liquid form in the liquid line, refrigerant in the hot
gas line and suction line is ignored in the charging calculation.
2. Calculate the total of the liquid line run, then multiply the equivalent feet of the line based on
the line size by the correct multiplier to get the refrigerant weight needed for the line-set.
Table 11 Liquid Line Multiplier
Liquid Line Nominal
Size (inches)

Liquid Line Size

3/8

R-410A Multiplier

R-407C Multiplier

1/2

0.068

0.073

1/2

5/8

0.109

0.117

5/8

3/4

0.157

0.167

3/4

7/8

0.243

0.259

1

1-1/8

0.387

0.413

OD (inches)

Note: Charge Weight is calculated at 77F (25C).

Example: If the liquid line of an R-410A system is 150 feet of 1-1/8" OD tube, then
multiply

150 * 0.387 = 57.06 lbs.

Example: model DAPA-2.5XX (6.0 + 57.06 lbs.) * 0.80 = 50.5 lbs.
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Table 12 Liquid Line Multiplier for R-410A at Various Line Lengths
Equivalent Feet (Meters)

Liquid Line

Liquid Line

Nominal Size

Size OD

(inches)

(inches)

3/8

1/2

0.067

1/2

5/8

5/8

Multiplier

50

100

150

200

(15.2)

(30.5)

(45.7)

(61.0)

3.35

6.71

10.06

13.41

0.108

5.38

10.76

16.13

21.51

3/4

0.154

7.70

15.40

23.10

30.80

3/4

7/8

0.239

11.95

23.90

35.85

47.80

1

1 1/8

0.380

19.02

38.04

57.06

76.08

Table 13 Liquid Line Multiplier for R-407C at Various Line Lengths
Liquid Line

Equivalent Feet (Meters)
Multiplier

(inches)

Liquid Line
Size OD
(inches)

3/8

1/2

1/2

Nominal Size

50

100

150

200

(15.2)

(30.5)

(45.7)

(61.0)

0.072

3.58

7.17

10.75

14.33

5/8

0.115

5.75

11.49

17.24

22.99

5/8

3/4

0.165

8.23

16.46

24.69

32.92

3/4

7/8

0.255

12.77

25.54

38.31

51.08

1

1 1/8

0.407

20.33

40.65

60.98

81.31

Component Functional Test
Critical components can be functionally verified by using the manual mode of the Mini-dap4. See Minidap4 User Manual for details regarding how to use Menu I – Manual Control (Service Level).
Charging Procedures
WARNING: If the system is charged from a vacuum, the preheating of the
compressor is not necessary. But if starting a compressor that has not
been charged from a vacuum, the crankcase heater must be energized
for a minimum of 12 hours to reduce the possibility of liquid slugging on
startup. Failure to energize the crankcase heater could result in
compressor damage.

NOTICE Prior to refrigerant charging, the proper tools and/or equipment must
be available, and the system vacuum and moisture removal procedure must
have been carried out. Refer to Section 5.2 Charging/Installation Work
Procedures and 5.3 Triple Evacuation and Dehydration Procedure prior to
charging the system.
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NOTICE: Improper charging procedure could cause compressor damage in
several ways: excessive Low/High Pressure differences, liquid slugging or
vacuum operation. The below system refrigerant charge procedure is strongly
recommended to reduce these risks.
Refrigerant Handling
The use of recovery/recycling units is required by U.S. Environmental Protection Agency (EPA)
regulations. Technicians who service and dispose of air conditioning and refrigeration equipment must
recover the refrigerant instead of venting it to the atmosphere.
Except for extremely small releases of refrigerant such as what occurs when disconnecting service
hoses, a technician who knowingly releases or vents refrigerant to the atmosphere is in violation of this
regulation. Refrigerant purchasers must be certified technicians and have a valid EPA certification card.
WARNING: Pressure relief lines(s) must be vented to the atmosphere per
the latest edition of ASHRAE Standard 15 and/or any local building, fire
or mechanical codes.
This applies to all units with either shell and tube condensers or high-pressure relief valve options.
Air Cooled Split System Charging
Air-cooled condensers provided with Data Aire equipment have integral fan speed controls. The fan
speed control is programmed at the factory to start the fan at a specific head pressure and increase
speed (i.e., airflow) when enough head pressure is developed, the fan will run at full speed. The
programming of this fan speed control is based on the refrigerant (R-410A or R-407C) required by the
order. Please see the Air-Cooled Condenser User Manual for more detailed information on fan speed
control.
5.8.2.1

Pre-Charge Fixed Speed Compressor
1. After the system has been properly evacuated. Calculate the proper charge for each
circuit by following the steps and the data in the tables below.
2. Select the model and refrigerant charge for evaporator section and condenser in
accordance with the following R-410A and R-407C Tables for single and dual circuit
models.
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Table 14 DAPA Starting Charge R-410A
Weight of Refrigerant in Evaporator and Condenser
Evaporator
Model
DAPA-2.5XX

DAPA-03XX

DAPA-04XX

DAPA-05XX

Condensing Unit Model

Starting
Charge (lbs.)

GHRC-011XX or DARC-03XX

6.0

GHRC-018XX or DARC-05XX (Option)

8.1

GHRC-025XX or DARC-07XX (Option)

8.1

GHRC-011XX or DARC-03XX

6.0

GHRC-018XX or DARC-05XX (Option)

8.1

GHRC-025XX or DARC-07XX (Option)

8.6

GHRC-039XX or DARC-11XX (Option)

8.3

GHRC-018XX or DARC-05XX

9.2

GHRC-025XX or DARC-07XX (Option)

9.8

GHRC-032XX or DARC-09XX (Option)

9.4

GHRC-053XX or DARC-15XX (Option)

12.5

GHRC-018XX or DARC-05XX

9.2

GHRC-025XX or DARC-07XX (Option)

9.8

GHRC-053XX or DARC-15XX (Option)

12.6

GHRC-060XX or DARC-17XX (Option)

15.2

Table 15 DAPA Starting Charge R-407C
Weight of Refrigerant in Evaporator and Condenser
Evaporator
Model
DAPA-2.5XX

DAPA-03XX

DAPA-04XX

DAPA-05XX

Condenser Model

Starting
Charge (lbs.)

GHRC-011XX or DARC-03XX

6.2

GHRC-018XX or DARC-05XX (Option)

8.2

GHRC-025XX or DARC-07XX (Option)

8.8

GHRC-011XX or DARC-03XX

6.2

GHRC-018XX or DARC-05XX (Option)

8.2

GHRC-025XX or DARC-07XX (Option)

8.8

GHRC-039XX or DARC-11XX (Option)

8.5

GHRC-018XX or DARC-05XX

9.4

GHRC-025XX or DARC-07XX (Option)

10.0

GHRC-032XX or DARC-09XX (Option)

12.2

GHRC-053XX or DARC-15XX (Option)

12.8

GHRC-018XX or DARC-05XX

9.5

GHRC-025XX or DARC-07XX (Option)

10.0

GHRC-053XX or DARC-15XX (Option)

12.8

GHRC-060XX or DARC-17XX (Option)

15.4

3. Add refrigerant weights based on the model and refrigerant type from the above for the
required refrigerant weight from the 5.6 Line Set Charge Calculations together and
multiply by 80% (0.80) to get the initial starting charge.
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4. Next, connect the refrigerant tank to the refrigerant manifold gauge set on circuit 1 and
make sure the manifold gauge set is properly purged.
5. Then from a vacuum, add the amount of refrigerant weight per the above calculations by
slowly opening the high side liquid line valve on the refrigerant manifold gauge to feed
liquid refrigerant through the high side.
6. At this point, there will be approximately 70 to 80% of the total charge in the system. It is
likely that more refrigerant will be required to complete the charging procedure during
compressor operations.
7. Close the valve on the refrigerant manifold gauge set.
WARNING: If the system is charged from a vacuum, the preheating of the
compressor is not necessary. But if starting a compressor that has not
been charged from a vacuum, the crankcase heater must be energized
for a minimum of 12 hours to reduce the possibility of liquid slugging on
startup. Failure to energize the crankcase heater could result in
compressor damage.

NOTICE: A quick and easy way to run the fans and compressor is by using
the Mini-dap4, Menu I – Manual Control (Service Level). See the Mini-dap4
User Manual for details.
During manual control, all automatic control is disabled but the system safety
switches will remain functional.
Charging the Fixed Speed Compressor
Charging requires the unit the unit operation. Before turning the system ON to finish charging the circuit
1 and 2 make sure to check for voltage phasing. For more information on this refer to section 5.5
Voltage Phase Check.
WARNING: When working within the electrical enclosure or on any of the
electrical circuits, risk of electric shock must be avoided and can cause
injury or death. Always disconnect all electrical facility power from the unit
before working within.
If the unit is equipped with an optional disconnect switch, turn the disconnect switch to the ON position
to allow facility electrical power to the unit.
The unit Mini-dap4 controller may be turned ON (or OFF) by pressing the Power icon at the bottom left
corner of the main screen. The icon is green when the unit is ON and red when unit is OFF. Once
controller is turned ON there will be a 5 to 600 second start delay indicated by “Time before start: XXs”
on the display to allow the controller to complete a boot up process and conduct an internal self-test.
Before starting the system, the initial pre-charge process must be complete and make sure pressure
gauges and suction line temperature sensor are hooked up.
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Use the Temp Setpoint under Menu B – Setpoints to force the circuit 1 compressor to start in the normal
operating mode. A call for cooling can artificially be created from the controller by setting the Temp
Setpoint to a value lower than the current ambient temperature in the space.
Example: Existing return air temperature (RAT) is 75F (23.9C), set the controller Temperature
Setpoint to 65F (18.3C). The compressor will start and run at a full speed.
If the unit is in OFFbyKEY position, hold the ESC key for 5 seconds to start the system via the controller.
Allow time for all fans to start and for the system to stabilize to room temperature. Bubbles in the sight
glass are not unusual at this point. It is likely that more refrigerant will be required to complete the
charging procedure.
Finish charging circuit 1 by slowly opening the valve on the refrigerant manifold set to meter liquid
refrigerant into the low side of the system. Use a liquid charging adapter to prevent liquid refrigerant
from entering the compressor.
NOTICE: Charging to a full liquid line sight glass should never be the sole
means of determining the correct refrigerant charge. Other parameters such
as superheat, suction pressure, head pressure, subcooling and ambient
temperature are also important factors. A system charged to a clear sight
glass is often overcharged.
Adjust the refrigerant charge to the subcooling value shown in the table below and the sight glass has
sparse bubbles. The unit should be allowed to stabilize for 15 to 20 minutes to verify key measurements
in Table 16 Refrigerant Charge Values below.
Table 16 Refrigerant Charge Values
Function

R-410A Conditions

R-407C Conditions

Discharge Pressure

322 PSIG (2220 kPa)
minimum

199 PSIG (1372 kPa)
minimum

Liquid Line Pressure

290 to 390 PSIG
(2000 to 2688 kPa)

245 to 285 PSIG
(1689 to 1965 kPa)

Liquid Line
Temperature

85 to 100°F
(29.4 to 37.8°C)

106 to 115°F
(41.1 to 46.1°C)

Suction Pressure

103 to 130 PSIG
(710 to 896 kPa)

53 to 70 PSIG
(365 to 483 kPa)

Suction Saturated
Temperature

33 to 45°F
(0.56 to 7.2°C)

33 to 45°F
(0.56 to 7.2°C)

Subcooling

8 to 15°F
(-13.3 to -9.4°C)

8 to 10°F
(-13.3 to -12.2°C)

Differential Temperature - Depending on ambient conditions, at
compressor’s maximum speed
Superheat

8 to 18°F
(-13.3 to -7.8°C)

8 to 15°F
(-13.3 to -9.4°C)

Differential Temperature

Measure the superheat at the compressor suction line at least 6 inches (152 mm) away from the
compressor. Measure subcooling at the liquid line.
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Additional Oil
When charging is complete, add the correct amount of oil to each circuit. In installations with good oil
return and line runs up to 50 ft (15 m), no additional oil is required. If installation lines exceed 50 ft (15
m), additional oil needs to be added. 1 or 2% of the total system refrigerant charge (in weight) can be
used to roughly define the required oil top-up quantity.
Top-up the oil while the compressor is idle. Use any accessible connector on the compressor suction
line and a suitable pump. ALWAYS use clean original Danfoss POE oil 160SZ or equivalent from new
cans.
After charging, verifying subcooling and oil level.
Close the valve on the refrigerant manifold gauge set and close the service valve on the refrigerant
tank and disconnect the refrigerant manifold gauge set.
Flooded System Charging (Systems with Low Ambient Receiver Package)
NOTICE: Prior to refrigerant charging, the proper tools and/or equipment must
be available, and the system vacuum and moisture removal procedure must
have been carried out. Refer to Section 5.2 Charging/Installation Work
Procedures and 5.3 Triple Evacuation and Dehydration Procedure prior to
charging the system.

NOTICE: Improper charging procedure could cause compressor damage in
several ways: excessive Low/High Pressure differences, liquid slugging or
vacuum operation. The below system refrigerant charge procedure is strongly
recommended to reduce these risks.

WARNING: The compressor power must be OFF and safeties ON and
prevented from starting inadvertently/automatically.

WARNING: If the system is charged from a vacuum, the preheating of the
compressor is not necessary. But if starting a compressor that has not
been charged from a vacuum, the crankcase heater must be energized
for a minimum of 12 hours to reduce the possibility of liquid slugging on
startup. Failure to energize the crankcase heater could result in
compressor damage.

54

NOTICE: Charging to a full liquid line sight glass should never be the sole
means of determining the correct refrigerant charge. Other parameters such
as superheat, suction pressure, head pressure, subcooling and ambient
temperature are also important. A system charged to a clear sight glass is
often overcharged.

WARNING: Avoid trapping refrigerant in sections where hydrostatic
pressure can develop. If refrigerant can be trapped in part of the system,
a liquid line relief valve may be required.
Flooded systems are supplied with an optional liquid receiver and head pressure control valve. When
the ambient temperature falls during cold weather, the head pressure control valve will regulate the
flow of refrigerant to ensure minimum receiver pressure. The subcooling, at times, will fluctuate. The
condenser is partially flooded with liquid refrigerant in cold weather. In warm weather, the extra
refrigerant is stored in the receiver. Flooded systems require more refrigerant than units with fan speed
control units.
Refrigerant Receiver
The function of a Liquid Refrigerant Receiver is to store liquid refrigerant to provide continuous flow of
liquid refrigerant to the expansion device and to provide storage for the refrigerant charge during system
service or maintenance.
A receiver is required to store refrigerant during warmer weather. The receiver should be sized so it is
at 80 to 82% of capacity while containing the entire system charge. Another aspect of receivers is that
they contain both liquid and gaseous refrigerant at the same time. By their design, receivers prohibit
liquid subcooling from occurring. Without liquid subcooling the capacity of the system is reduced, and
care must be taken in the design of the liquid line to avoid flashing at the expansion valve.
Flooded systems are an excellent method of providing head pressure control in cold climates, but they
increase initial cost, add complexity to the refrigeration system, increase installation time, and increase
the refrigerant charge. The loss of subcooling should be recognized. If a flooded system is required,
consult the Data Aire prior to installation.
Applications
Liquid Refrigerant Receivers are installed in air conditioning and refrigeration systems. The receiver is
installed after the condenser in order to collect the condensed refrigerant to allow a continuous liquid
supply to the expansion device. Liquid receivers are also used to store the refrigerant charge while the
system is pumped down for service or maintenance.
Selection Guidelines
Receiver storage capacities are based on the liquid occupying no more than 90% of the internal volume
when the temperature of the refrigerant is 90°F (32°C) per ASHRAE Standard 15-78. Includes within
Data Aire’ Product Selector Guide, the low ambient receiver package has already sized and selected
for each Ultra model size.
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It is essential that the maximum operating charge be determined, e.g., winter charge in air cooled
condenser having flooded head pressure control, this being much greater than the normal summer
charge.
Receiver Location
The low ambient receiver package can be ordered as a unit mounted system or as a shipped loose
system. If the low ambient receiver package is unit mounted system, the complete package will be
factory mounted and wired integral to the air-cooled condenser.
If the low ambient receiver package is shipped loose, it is the responsibility of the installing contractor
to mount the receiver package in a suitable location outdoors, near the air-cooled condenser, and to
connect the piping and electrical wiring, as requirement.
Safety Relief Devices
Data Aire’s low ambient receiver(s) include a suitable fusible plug safety relief device installed on the
receiver housing. The fusible plug is a onetime discharge device and must be replaced in the event of
a receiver over temperature condition. The fusible plug allows refrigerant to release at a controlled rate
and relieves an over temperature/pressure condition in the receiver.
See section 2.27 Refrigerant Piping Protection for additional information regarding piping and receiver
over pressure protection.
Receiver Installation
Be sure the receiver capacity is large enough to store the winter charge during summer operations and
is generally designed so that receiver can hold at least the same volume as the condenser coil.
The receiver package(s) is typically mounted outdoors, near the condenser. If the receiver package(s)
are installed indoors, a check valve is required on the liquid line at the condenser outlet and a liquid
line relief valve.
When installing the Head Pressure Control Valve, be sure to place the sensing bulb on the liquid line
leaving the receiver and insulate it properly.
The temperature controller, which is supplied as part of the receiver package, will maintain the receiver
shell temperature at approximately 50°F (10C) which will keep the internal refrigerant at a pressure
high enough to allow cold ambient starting.
A check valve must be used in the liquid line between the flooded head pressure control valve and the
receiver to prevent refrigerant from migrating from the warm receiver back to the cold condenser during
the off cycle.
Pipe routing of the Head Pressure Control Valve must not trap any oil when operating in the summer
conditions.
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Figure 10 Typical Low Ambient Receiver Package

NOTES:
1. Install the Low Ambient Control (LAC) valve remote sensing bulb on a smooth flat part of the
liquid line for optimal surface contact and insulate the bulb after mounting.
2. Keep the LAC away from the hot gas inlet.
3. Make sure the receiver is mounted with the pickup tube at the liquid line outlet.
5.8.11.2

Pre-Charge Receiver

Flooded systems will require more refrigerant than fan speed control systems due to the receiver added
volume. Allow the liquid line solenoid valve (LLSV) and the TXV to close.
To charge, connect the pressure gauge manifold set to the high and low ports near the compressor.
Connect the charging line to the refrigerant tank and set for liquid feed. Open the refrigerant tank valve
and purge the line.
Use a “liquid charging adapter” to break the vacuum with 90 PSIG (621 kPa) of liquid refrigerant so
liquid refrigerant doesn’t enter the compressor through the open compressor suction and discharge
Rotolock service valves.
Before starting the system, charge the receiver with liquid refrigerant through the liquid line leaving the
receiver. Weigh in the refrigerant until the proper amount of refrigerant is added that is required by the
receiver in the system (see Table 17 Refrigerant Receiver Charging Chart), or enough refrigerant to
provide a liquid seal in the receiver. Receiver storage capacities are based on the liquid occupying no
more than 90% of the internal volume when the temperature of the refrigerant is 90°F (32°C) per
ASHRAE Standard 15-94.
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Use two (2) lbs. per nominal ton and using a “liquid charging adapter” add the calculated system charge
at the condenser through the liquid line and discharge line with liquid refrigerant. A “liquid charging
adapter” is needed so liquid refrigerant doesn’t enter the compressor. At this point the receiver(s) are
pre-charged.
Table 17 Refrigerant Receiver Charging Chart
Model

Size (Tons)

GHRC

011 thru 039

DARC

(3 thru 11)

GHRC

053 thru 074

DARC

(15 thru 37)

GHRC

141 thru 215

DARC

(40 thru 61)

GHRC

264 thru 352

DARC

(75 thru 100)

Single Circuit

Single Circuit

lbs./circuit (kg/circuit)

lbs./circuit (kg/circuit)

R-410A

R-407C

27.3 (12.3)

29.2 (13.2)

59.0 (26.8)

63.1 (28.6)

103.8 (47.1)

110.9 (50.3)

165.7 (75.1)

177.1 (80.3)

Charge Fixed Speed Compressor
While charging, if the receiver (head) pressure is below the value shown in the Table 18 Discharge
Head Pressure below for the refrigerant type used, block part of the condenser coil surface or turn OFF
the fans until the pressure rises to the value shown in the table, while observing the receiver sight glass.
During extremely cold weather, all the condenser fans may need to be deenergized to allow head
pressure to increase. Once you reach the pressure value shown below, enable the condenser fans and
continue to charge each circuit until it reaches the value shown.
Table 18 Discharge Head Pressure
Refrigerant

Head Pressure

R-410A

380 PSIG (2620 kPa) or higher

R-407C

230 PSIG (1586 kPa) or higher

While charging during the summer, meter refrigerant through the suction line until the level of liquid in
the receiver sight glass is approximately 1/3 from the bottom (the level ball in the receiver will start to
float) of the sight glass. A liquid charging adapter should be used to prevent liquid refrigerant from
entering the compressor. Charge each circuit to the value shown in Table 19 Packaged Units without
Receivers or Table 20 Packaged Units with Receivers.
See 5.8.3 Charging the Fixed Speed Compressor for charging the fixed speed compressor except use
the table below for the proper charge conditions.
Water/Glycol-Cooled System Charging
All water/glycol cooled units are factory charged with refrigerant. The superheat at the compressor
suction line at least 6 inches (152 mm) away from the compressor. The water regulating valve should
be adjusted to maintain the required conditions. Field charging, if required, of water/glycol systems
should be done by referring to the unit’s electrical nameplate. The factory charge is indicated on the
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nameplate. Although this figure represents the initial factory charge, it is still necessary to measure and
note proper unit operation including superheat, head and suction pressure. Some adjustment of charge
may be required.
Adjust the refrigerant charge until the sight glass has sparse bubbles. The system should be allowed
to stabilize for 15 to 20 minutes before meaningful measurements can be taken. After the system
stabilize, verification of a few key measurements should be noted.
Table 19 Packaged Units without Receivers
Acceptable parameters range for water/glycol packaged units without receiver, with return air temperature of
65°F (18.3C) to 85°F (29.4C) and entering water/glycol temp of 65°F (18.3C) to 85°F (29.4C)
Liquid Line

Liquid Line

Pressure PSIG (kPa)

Temp °F (°C)

R-410A

290 to 390
(1999 to 2689)

85 to 100
(29.4 to 37.8)

R-407C

245 to 285
(1689 to 1965)

106 to 115
(41.1 to 46.1°)

Refrigerant

Suction Pressure
PSIG (kPa)
103 to 130
(710 to 896)
or greater
53 to 70
(365 - 483)
or greater

Suction Sat.
Temp °F (°C)
33 to 45

Superheat

Subcooling
Temp °F (°C)

Temp °F (°C)

8 to 15

12 to 18

(0.56 to 7.2)

(-13.3 to -9.4) (-11.1 to -7.8)

33 to 45

8 to 10°
8 to 15°
(-13.3 to 12.2°) (-13.3 to -9.4°)

(0.56 to 7.2)

Table 20 Packaged Units with Receivers
Acceptable parameters range for water/glycol packaged units with receivers, with return air temperature of 65°F
(18.3C) to 85°F (29.4C) and entering water/glycol temp of 65°F (18.3C) to 85°F (29.4C)
Refrigerant

R-410A

R-407C

Liquid Line

Liquid Line

Pressure PSIG (kPa)

Temp °F (°C)

290 to 390

85 to 100

(1999 to 2689)

(29.4 to 37.8)

245 to 285

106 to 115

(1689 to 1965)

(41.1 to 46.1°)

Suction Pressure
PSIG (kPa)
103 to 130
(710 to 896)
or greater
53 to 70
(365 - 483)
or greater

Suction Sat.

Superheat

Temp °F (°C)

Subcooling
Temp °F (°C)

Temp °F (°C)

33 to 45

0 to 3°

12 to 18

(0.56 to 7.2) (-17.8 to -16.1) (-11.1 to -7.8)
33 to 45
(0.56 to 7.2)

0 to 3°
(-17.8 to -16.1)

8 to 15°
(-13.3 to -9.4°)

Measure the superheat at the compressor suction line at least 6 inches (152 mm) away from the
compressor.
All water/glycol cooled units have a water regulating valve. A head pressure transducer is connected
to a Schrader fitting on the discharge line and water is regulated into the condenser coil (plate fin
condensers are standard).
WARNING: If the system is charged from a vacuum, the preheating of the
compressor is not necessary. But if starting a compressor that has not
been charged from a vacuum, the crankcase heater must be energized
for a minimum of 12 hours to reduce the possibility of liquid slugging on
startup. Failure to energize the crankcase heater could result in
compressor damage.
Important Refrigeration Components
Thermal Expansion Valve
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The refrigerant circuit has an adjustable Thermal Expansion Valve (TXV). The TXV is factory adjusted
to their normal rating. Any field adjustment should be to “fine tune” a system that has stabilized and
already has acceptable operating parameters. Adjusting a TXV to produce large swings in superheat
is not recommended.
Proper TXV operation can be determined by measuring superheat. The correct superheat setting is
between 8 to 15°F (4.4 to 5.6°C). If too little refrigerant is being fed to the evaporator, the superheat
will be high; if too much refrigerant is being supplied, the superheat will be low.
To adjust the superheat setting:
1. Remove the adjustment cap from the valve.
2. Turn the adjusting stem counterclockwise to lower the superheat.
3. Turn the adjusting stem clockwise to increase the superheat.
NOTICE: Make no more than one turn of the stem at a time. As long as thirty
minutes (30) may be required for the system to re-stabilize.

High Pressure Cutout Switch
Each refrigerant circuit is protected by a high-pressure cutout switch (non-adjustable) with manual reset
button. The switch is typically located in the evaporator near the compressor. The high-pressure switch
rating is:
Table 21 High Pressure Cutout Switch Setting
Action

R 410

R 407C

Cut-out (Open)

575 PSI

450 PSI

Cut-in (Close)

Manual Reset

Manual Reset

Low Pressure Cutout Switch
Each refrigerant circuit has a low-pressure cutout switch (non-adjustable) which features SPST openlow switch action and automatic reset. The switch is typically located in the evaporator near the
compressor. The low-pressure switch rating is:
Table 22 Low Pressure Cutout Switch Setting
Action

R 410

R 407C

Cut-out (Open)

50 PSI

30 PSI

Cut-in (Close)

90 PSI

50 PSI

60

Liquid Line Solenoid Valve (Optional)
The primary purpose of a solenoid valve in a refrigerant liquid line is to helps prevent refrigerant
migration (i.e., flow into the evaporator) during the OFF cycle. The Liquid Line Solenoid Valve (LLVS)
is a direct acting, NC (normally closed; i.e. closed when deenergized) solenoid operated valve. The
advantage is the valve is closed when the system is not running and when the solenoid valve is not
energized. For this reason, an electrical power failure does not lead to any problems with the
refrigeration system.
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GLYCOL SYSTEMS
Glycol Concentration
The system must be filled with water and the appropriate amount of glycol (either ethylene or propylene)
to protect against winter freeze-up. To achieve the approximate glycol concentration, it is necessary to
know the total system volume. This consists of the sum of the fluid cooler volume, the evaporator unit
volume and the volume of the interconnecting piping.
The following tables can be used for arriving at an approximate system volume. After installation,
the glycol percentage should be checked. The glycol percentage should also be checked at regular
intervals to ensure freeze protection.
Internal (Fluid) Volume
Table 23 Mini-DAP Ceiling Unit Internal (Fluid) Volume
Standard Unit Volume

Energy Saver Unit Volume

Gallons (Liters)

Gallons (Liters)

DAPA-2.5XX

1.0 (3.8)

2.5 (9.5)

DAPA-03XX

1.0 (3.8)

2.5 (9.5)

DAPA-04XX

2.5 (9.5)

4.0 (15.1)

DAPA-05XX

2.5 (9.5)

4.0 (15.1)

Evaporator Model

Fluid Cooler Internal Volume
Fluid coolers have individual Installation, Operation and Maintenance Manuals which should be referred
to for more complete details regarding remote heat exchangers.
Brazed-Plate Condensers
Data Aire water cooled units use brazed-plate condensers as a standard. Brazed-plate condensers
are constructed of plates brazed together to form an assembly of separate channels. Refrigerant is
confined to the space between the welded plates and is exposed to gaskets only at the ports. Such
condensers have a higher range of capacity.
The stainless-steel plates are configured with a wave pattern, which results in high turbulence and low
susceptibility to fouling. Because of the compact design, these condensers require a low refrigerant
charge. The construction of brazed units does not allow mechanical cleaning, and internal leaks usually
cannot be repaired. Thus, it is recommended to use closed-loop cooling systems with good filtration or
separators to keep the water clean.
NOTICE: Data Aire does not have experience of indepth knowledge in the
field of water treatment and therefore only provides the following information
as a general reference. To properly maintain your water system, please
consult a water treatment expert.
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Water Treatment
If impurities are not controlled, they can cause sludge or biological fouling. Simple blowdown
(discharging a small portion of the recirculating water to a drain) may be adequate to control scale and
corrosion on sites with good quality makeup water, but it does not control biological contaminants such
as Legionella. Chapter 49 of the ASHRAE Handbook—HVAC Applications covers water treatment in
more detail. Specific recommendations on water treatment can be obtained from water treatment
suppliers.
6.2.3.1

Scale treatment

In daily use, scale accumulates at the water side of heat exchangers therefore regular scale treatment
is a must.
Variations in water quality from place to place and variations in applications of plate heat exchangers
make it difficult to define in simple terms the water quality requirements for minimum maintenance. It is
important to ensure the right water quality and reduce scale by establishing the requirements for local
conditions or utilizing specialist water treatment companies.
The following should be paid attention to in daily maintenance.
6.2.3.2

Undissolved solids (turbid water)

If undissolved solids and other fibers are in the water, the channels of the condenser are easily blocked.
Fibrous debris cannot pass the heat exchanger and must be disposed of. To reduce undissolved solids
blocking the condenser, granules should be kept smaller than 0.8 mm and is recommended to fit a 40
to 70 mesh strainer. Regular maintenance of this unit is required to ensure continued performance.
6.2.3.3

Dissolved products

Under certain circumstance crystallized deposits of calcium and magnesium ion in the water will attach
to the condenser surface and scale. The higher the concentration of Ca2+ and Mg+ and the water
temperature, the greater the possibility of scale formation. Thick scale will not only gravely affect heat
transfer capability but even block the channels. As a result, never use this kind of water directly and
always carry out water treatment beforehand.
6.2.3.4

Cleaning

Although cleaning of in situ condensers is a difficult process, it may be necessary in extreme
circumstances. Fouling of a condenser can be corrected by chemical cleaning, reverse flushing or a
combination of both. Both procedures will require temporarily disconnecting the condenser on the water
side and preforming these procedures. Reverse flushing in situ is the simplest option and may be the
only treatment necessary if fouling is predominantly caused by sedimentation. If however, scaling has
occurred, chemical cleaning will be necessary. This should be performed using a weak acid cleaning
liquid pumped through the heat exchanger in reverse flow direction at approximately twice the normal
flow rate. Remember that the cleaning acid should be circulated in reverse flow for usually 24 hours. At
the completion of the cleaning process, it is important that the condenser be flushed with clean water
for at least 30 minutes.
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6.2.3.5

Corrosion protection

Stainless steel has a high resistance to most chemicals but is sensitive to chloride ion concentration so
this must be limited to 280ppm or less in systems operating at less than 131°F (55°C). The copper used
in the brazing process is mainly sensitive to strong acid and ammonia so the pH must be maintained
between 6 and 8. Hydrochloric acid should never be used to clean the exchangers.
NOTICE: Risk of corrosion can cause equipment damage. Contact a water
consultant about water quality, corrosion and freeze protection requirements.
Water chemistry varies greatly by location, as do the required additives, called
inhibitors that reduce the corrosive effect of the fluids on the piping systems
and components. The chemistry of the water used must be considered,
because water from some sources may contain corrosive elements that
reduce the effectiveness of the inhibited formulation. Preferably, surface
waters that are classified as soft and are low in chloride and sulfate ion content
should be employed. Proper inhibitor maintenance must be performed to
prevent corrosion of system components. Consult glycol manufacturer for
testing and maintenance of inhibitors.
Commercial ethylene glycol, when pure, is generally less corrosive to the
common metals of construction than water itself. It will, however, assume the
corrosivity of the water from which it is prepared and may become increasingly
corrosive with use if not properly inhibited
Fluid Cooler
Information regarding fluid cooler (or often referred to as a “dry cooler”) operation and internal volume,
the volume of the interconnecting piping and the freezing point of aqueous solutions can be found in
the individual Fluid Cooler User Manuals which should be referred to for more complete details.
Type L Copper Tubing Internal Volume
Table 24 Type L Copper Tubing Internal Volume
Nominal Tubing
Size
Inches (mm)

Tubing OD
Inches (mm)

Volume per Foot

Volume per 100 Feet

of Tubing,

of Tubing,

Gallons (Liters)

Gallons (Liters)

1/2 (12.7)

0.63 (16)

0.0121 (0.046)

1.21 (4.58)

5/8 (16)

0.75 (19)

0.0174 (0.066)

1.74 (6.59)

3/4 (19)

.875 (22)

0.0251 (0.095)

2.51 (9.50)

1 (25.4)

1.125 (29)

0.0429 (0.162)

4.29 (16.2)

1-1/4 (31.6)

1.375 (35)

0.0655 (0.248)

6.55 (2.48)

1-1/2 (38.1)

1.625 (41)

0.0925 (0.350)

9.25 (35.0)

2 (50.8)

2.125 (54)

0.161 (0.350)

16.1 (60.9)

2-1/2 (63.5)

2.625 (66.7)

0.248 (0.939)

24.8 (93.9)

3 (76.2)

3.125 (79.4)

0.354 (1.34)

35.4 (134)
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Freezing Point of Aqueous Solutions
Table 25 Freezing Point of Aqueous Solutions
Ethylene Glycol,

Freezing Point,

Propylene Glycol,

Freezing Point

% by Volume

Degrees F (C)

% by Volume

Degree F (C)

0

32 (0)

0

32 (0)

10

24 (-4.4)

10

27 (-2.8)

20

15 (-9.4)

20

18 (-7.8)

30

4 (-15.6)

30

8 (-13.3)

40

-13 (-10.6)

40

-6 (-14.4)

Mixing Glycol and Water
If possible, it is recommended to purchase the antifreeze solution already pre-mixed by the
manufacturer. If this is not the case, always pre-mix the glycol and water prior to adding to the system.
The chemical reaction between the two will release oxygen. Oxygen is extremely undesirable in a
closed loop system.
CAUTION: Risk of using the wrong type of glycol can cause piping
damage, coolant fluid leaks, and catastrophic and expensive building and
equipment damage.
Do not use automotive antifreeze as it contains chemicals that can
damage the piping system.
Typical inhibited formula ethylene glycol and propylene glycol are
supplied with corrosion inhibitors and do not contain a silicone anti-leak
formula. Commercial ethylene glycol and propylene glycol, when pure,
are generally less corrosive to the common metals of construction than
water itself. Aqueous solutions of these glycols, however, assume the
corrosivity of the water from which they are prepared and may become
increasingly corrosive with use when not properly inhibited.
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CONTROLS
Mini-dap4 Microprocessor Control Controller
The standard controller on all DAP equipment is the Mini-dap4 microprocessor controller. The controller
includes unit controller and a remote display. Normal functions and service diagnostics is accessed by
the remote graphic touch display (dap4Touch). The controller allows recall and display of the high and
low temperature for the last 24 hours, high and low humidity for the last 24 hours, current percent of
capacity and average percent of capacity for the last hour of operation for compressor, reheat,
humidification, dehumidification, component runtimes (if applicable) for fan motor(s), reheat,
humidification, and dehumidification. This state-of-the-art controller has a separate manual that goes
into extensive detail regarding functions, features, programming and troubleshooting.
NOTICE: The Mini-dap4 microprocessor controller has an entire manual
dedicated to its use and operation. This manual must be referenced to
complete a thorough unit installation. Startup is not complete until the Minidap4 controller settings are established.
Optional Expanded dap4 Microprocessor Controller
The Expanded dap4 microprocessor controller is available as an upgrade from the Mini-dap4 and offers
additional features and additional analog inputs/outputs. There is a separate manual with extensive
detail regarding the functions, features, programming
and troubleshooting.
NOTICE: The Expanded dap4 microprocessor controller panel has an entire
manual dedicated to its use with detailed operation functions, features, and
parameter settings. This manual must be referenced to complete a thorough
unit installation. Startup is not complete until the dap4 controller settings are
established.
Optional Thermostat
For installations not requiring close environmental control, a single stage cooling thermostat is
available. Units with either humidifiers and/or electric reheat require Mini-dap4 or Expanded dap4.
Remote Heat Exchangers
Most of the controls on remote condensers, condensing units or fluid coolers consist of basic
electromechanical type components. Remote heat exchangers have a separate User Manual which
gives complete details on adjusting thermostat settings, etc. Also refer to Section 3.6 Heat Exchanger
Auxiliary Control Wiring.
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REGULAR MAINTENANCE ITEMS
Air Filters
The air filter section is an integral part of the environmental control system, designed within the unit for
easy front accessibility. An initial set of filters are factory installed in the unit. The filters are 2-inch (50
mm) deep, disposable, pleated design, extended surface, nonwoven, reinforced cotton fabric;
supported and bonded to welded wire grid; enclosed in cardboard frame design rated not less than
MERV 8 per ASHRAE Std. 52.2. A filter differential switch for alarm activation is included.
Air filters should be checked on a regular basis and changed when they become dirty. This will ensure
efficient operation of the unit. Spare air filters should be kept in stock as these tend to be a frequently
replaced maintenance item. Air filters may require changing as often as monthly dependent on room
or space conditions. New installations with construction dust will quickly clog filters requiring new filters.
The Mini-dap4 controller monitors the air filters status. An optional dirty filter alarm will be enunciated
on the controls display screen. Although the unit may display a dirty filter alarm, this should not be relied
on as the only determinant for replacing air filters. A misadjusted air filter differential pressure switch
may not give a proper indication of a clogged filter.
To check the air filter pressure differential pressure switch for proper adjustment, temporarily cover
approximately 75% of the return air opening using heavy cardboard or similar material. The alarm
should energize when 75% of the air is blocked, simulating dirty filters. If the alarm energizes
prematurely or does not energize at all, the pressure switch should be adjusted. All side panels must
remain closed when determining if an adjustment is necessary.
WARNING: Air filters that require changing can restrict airflow and create
problems such as coil icing or poor air distribution.
Belts
Belt tension should be checked regularly (monthly) to ensure proper tension. If tightening is required,
loosen the four (4) motor mounting bolts. Turn the adjustment screw on the end of the motor mounting
channel until the proper belt tension is attained. Retighten the four (4) mounting bolts. Damage can
occur to belts that are overtightened. The amount of play in a typical drive set should be 1/2 inch (13
mm). When tightening the belts make sure the pulley alignment is true. If the belts are over tightened
or if the pulleys are misaligned the bearing and belt life can be significantly shortened.
Bearings
Blower bearings used with Mini-Plus ceiling units are permanently lubricated and do not require
maintenance.
Some motors may have Zirk type grease fittings on the bearings. If so, the motor should be greased at
least annually. Use NLGI grade 2 lithium or lithium complex grease. Care should be taken to avoid over
greasing. Only one or two pumps from a manual gun are required.
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Fuses
Fuses may occasionally require changing especially with installations where the voltage is not
consistent. Drops in voltage can create brief periods of high amp draw, causing fuses to blow. Always
replace fuses with those of the equivalent rating with regard to 1) amperage, 2) voltage, and 3) speed.
For instance, motors are inductive loads which require time delay fuses. Electric reheat and humidifiers
are resistive loads requiring fast acting fuses.
Electric Reheat
Electric reheat is a standard feature on Mini-Plus units. The electric reheat elements are a finned
enclosed, sheath type, fabricated of stainless-steel core sheath with plated fins to withstand moist
conditions. The reheat is installed on the air discharge side of the cooling coil and has three (3) stages.
The reheat can maintain room dry bulb conditions when the system is calling for dehumidification. The
reheat section includes a safety switch to protect the system from overheating. The low watt density
elements eliminate ionization associated with open air electric resistance heating.
Heating elements do not normally require maintenance. However, they may accumulate a film of dust
or dirt when unused for extended periods of time. When energized, the burning debris can create smoke
or an unpleasant odor. To help avoid a problem, periodic cleaning is recommended.
Humidifier
If the unit is provided with an optional self-contained, microprocessor-controlled steam generator type
humidifier. The steam generating humidifier uses a disposable cylinder with electronic controls. The
humidifier discharges pure steam with no material dust carryover and has a self-regulating automatic
flush cycle.
Cylinders are disposable and do not requiring cleaning or maintenance. The humidifier fill level, water
conductivity and flush rate automatically adapt, both in frequency and duration, to variations in the
incoming water. The humidifier assembly is capacity field adjustable and includes a high water probe.
Drain duration and drain interval are also field adjustable.
Humidifier Canisters
The steam generator type humidifier does not require maintenance other than to replace the canister
as required. The frequency of change will depend on usage and water type. A set of the humidifier
manufacturer’s instructions is included with the paperwork placed inside the unit when it ships.
Refrigerant Filter Drier
Factory installed refrigerant filter driers do not normally require maintenance. When replacing
compressors or other repairs that open the refrigeration system to atmosphere, it is advisable to replace
the filter drier. The equivalent type and size should be used.
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EC Plenum (Plug) Fans
NOTICE: Electronically Commutated (EC) motors with backward curved
plenum (plug) fans are a special optional on some Mini-Plus units.

Maintenance is not required on electronically commutated (EC) motor/plenum fan modules. The motors
are sealed, have maintenance free ball bearings and permanent lubrication. The only acceptable
service is replacement.
WARNING: Due to the use of capacitors in the electronic systems of the
plenum fan motor, danger exists even after the input power has been
switched OFF. Do not directly touch the energized parts due to the
internal circuits remain energized for a short period of time after shutdown
or due to faults. The controller housing cover may only be opened when
the input power has been switched OFF and a period of three minutes
has elapsed since switching it OFF.
Electronically Commutated Motors
WARNING: The plug fan modules are powered by high voltage input line
power (i.e. 208-230V/3PH/60HZ or 460V/3PH/60HZ). Do not carry out
any work on electrically live parts. Even after disconnection, the de-link
circuit is still live. Always wait at least 3 minutes.
EC motors have built in protective features that include the following:
•

Over-Temperature protection of the (motor) electronics,

•

Over-Temperature protection of the motor,

•

Locked rotor protection,

•

Phase failure protection,

•

Under voltage detection,

•

Short circuit protection.

If any of the conditions exist, the motor stops electronically and an alarm (FAN FAILURE) will be
indicated on the unit’s controller screen.
The motor will not startup automatically. To reset, the power supply must be switched to OFF for a
minimum of twenty (20) seconds.
If for any reason the rotor is blocked, the motor will electronically switch off. Before looking for blockage
make certain to remove power from the unit. Once the blockage is cleared the motor will automatically
restart when powered ON.
If there is an alarm condition indicated as “NO AIRFLOW”, all active functions (cooling, heating and
humidification will stop until the alarm is cleared.
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EC motors have an under-voltage protection. If the power supply voltage falls below 150 VAC/3Ø (for
230-volt motors) 290 VAC/3Ø (for 460 motors) for a minimum of five (5) seconds, the motor will
automatically switch off and an alarm condition (NO AIRFLOW) will be energized and displayed. If the
power supply voltage returns to the correct values, the motor will automatically restart.
NOTICE: The unit controller (Expanded dap4) has a time delay before the
“No Airflow” alarm is energized. It is adjustable from 5 to 180 seconds (in 5
second increments). On site where a voltage problem is known to exist, the
delay can be adjusted to eliminate “nuisance” alarms until the problem is
corrected.
EC Motor Testing
To test the plenum fan modules in manual mode, wire a 9-volt battery across the plug fan control signal
(see schematic for wiring details).
Be certain to disconnect both terminals (+ and -) from the analog output. This will enable the fan control
signal at approximately 90%. The fans will spin at near full speed if the contactors are enabled.
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MAINTENANCE/INSPECTION CHECKLIST
MAINTENANCE/INSPECTION CHECKLIST
(NOTE: Maintenance/inspection items are monthly unless otherwise specified.)
Evaporator Model No.:

Evaporator Serial No.:

Technician:

Date:

Temperature/Humidity set at:

°F

Air Filters:

% RH

Air Distribution Section

☐ Inspect and replace (if required)

☐ Check restriction of grilles and discharge
louvers

☐ Inspect grille area and ensure unrestricted
Electrical Section

Controls:

☐ Inspect fuses

Type:

☐ Inspect/tighten all wire connections

☐ Mini-dap4 ☐ Expanded dap4
☐ Thermostat

☐ Inspect contactor operation

☐ Check unit control operation

☐ Check operation sequence

☐ Check operation of the following:
☐ High water alarm

☐ Check calibration of change over thermostat
(Energy Saver system only)

☐ Pressure differential switch
☐ Fan current sensing switch
☐ Check sheave/pulley alignment

Blower Section
☐ Blower wheel free of debris moves freely

☐ Check and motor mount and alignment

☐ Check belt tension and condition

☐ Record motor current:

☐ Bearings in good condition

L1

L2

L3

Special Option EC Plug Fan Section:
☐ Check plug fan wheel movement to be free and clear of any debris
Record motor voltage
Fan: L1

V L2

Record motor amp draw
V L3

Record fan wheel speed (RPM) Fan

V L1

A L2
RPM
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MAINTENANCE/INSPECTION CHECKLIST
(NOTE: Maintenance/inspection items are monthly unless otherwise specified.)
Humidifier (Steam Generator) is equipped:
☐ Inspect drain valve/trap/drain line

☐ Check for leaks (makeup water/hoses)

☐ Check humidifier canister (replace if needed)

☐ Check and clean fill strainer

☐ Check operation
Record humidifier amp draw

L1

A L2

A L3

Reheat

A

Refrigeration Piping

☐ Inspect element (and clean if required)

☐ Check for lines (leaks/lines secure)

☐ Check wiring

☐ Check capillary lines

☐ Record amps

Condensate Pan and Pump (if equipped)

A

☐ Check for leaks
☐ Check for debris
☐ Inspect/check float operation
☐ Check pump operation
Condensers (Water-Cooled)
☐ Check for water/glycol leaks (in the piping area)

☐ Water regulating valve function

☐ Entering/leaving water temperatures: Entering T

°F Leaving T

Compressor (Monthly):
☐ Check for oil leaks

☐ Check compressor mounting

Compressor (Quarterly)

Compressor

☐ Record suction pressure

PSIG

☐ Record discharge pressure

PSIG

☐ Record superheat

°F

☐ Record subcooling

°F

☐ Check high pressure cut-out

PSIG

☐ Check low pressure cut-in

PSIG

☐ Check low pressure cut-out

PSIG

☐ Record compressor current

☐ Inspect wire connection

L1

A L2
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°F

MAINTENANCE/INSPECTION CHECKLIST
(NOTE: Maintenance/inspection items are monthly unless otherwise specified.)
Air Cooled Condenser, Condensing Unit,

Fluid Cooler (if applicable)
☐ Inspect coil/clean if required

or Fluid Cooler (if applicable)
☐ Inspect coil/clean if required

☐ Inspect motor/motor mounts

☐ Inspect motor/motor mounts

☐ Inspect fan blade(s)

☐ Inspect fan blade(s)

☐ Check wiring

☐ Check wiring

☐ Inspect piping for leaks

☐ Inspect piping for leaks
Glycol Pump – Monthly (if applicable)

Glycol Pump – Quarterly (if applicable)

☐ Glycol leaks (pump area)

Record pump pressures: #1

☐ Pump operation

Suction:

PSIG

☐ Auto air vent clean of mineral deposits

Discharge:

PSIG

Record pump current draw:
L1

A L2

Equipment Runtimes
Blower:

Hours

Compressor #1:

Hours

Compressor #2:

Hours

Condenser:

Hours

Reheat #1 (if equipped):

Hours

Reheat #2 (if equipped):

Hours

Reheat #3 (if equipped):

Hours

Humidifier (if equipped):

Hours

Dehumidification:

Hours

Energy Saver (if equipped):

Hours

☐ Reset all to zero runtimes Date:
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Frequently Asked Questions – FAQ
NOTICE:
1. This Frequent Asked Questions Section applies only to the standard units
unless specified.
2. This Frequent Asked Questions Section does not apply to units with
special options or special design. This is based on factory settings.
3. Important: This is only for guideline and reference only. Subject to change
without notice. We reserve the right for product design improvements.
Information and data in this section maybe time sensitive.
4. Please refer to Maintenance section or other sections operating or setup
matters.
Electrical FAQ Section
Question 1: What is FLA? Answer: Full load amps
Question 2: What is MCA? Answer: Minimum circuit ampacity. This is used to help determine
the wire size.
Question 3: What is MOP? Answer: Maximum Overcurrent Protection device. This is to help
determine the maximum protective device.
Question 4: What is the input voltage tolerance? Answer: In general it is +/- 10% but refer to
Electrical Section for more details.
Question 5: Will all units operate at 50 or 60 hertz power? Answer: No. This depends on the
model and options selected. Consult with Data Aire for details.
Question 6: Does the unit require an electrical ground? Answer: Yes. All units require a true
earth ground.
Question 7: What size field wire size is required to connect to unit? Answer: Refer to National
Electric Code for wire ampacities size.
Question 8: Does the condensate pump require separate power source? Answer: Ceiling unit
with unit mounted condensate pump is powered by the unit.
Question 9: Can I install an Emergency Power Off (EPO) switch, and if so, where is it
installed?
Answer: Yes, an Emergency power Off (EPO) switch can be installed. Refer to the electrical
diagrams and locate the terminal strip that is designated as the Remote Shutdown Dry
Contacts.
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Figure 11 Example Remote EPO Switch Connection

Question 10: What is a time delay fuse? Answer: Time delay fuses are used in general on
circuits with induction load that have initial surges of electrical power when the motor starts.
Induction loads may be motor, pump, etc.
Question 11: What is a fast-acting fuse? Answer: Fast acting delay fuses are used in general
on circuits with resistance load that have initial surges of electrical power when the resistance
load starts. Resistance loads may be electric heat, humidifier, etc.
Question 13: Where is the unit wiring diagram? Answer: Each unit is shipped with wiring
diagram inside the electrical control enclosure. Contact Service Department for replacement
wiring diagram, if necessary.
Question 14: What is the electrical rating for the unit? Answer: The electrical ratings are
located on the unit serial name plate label.
Question 15: What is the SCCR rating for the unit? Answer: SCCR is short circuit current
rating. Unless specified, the SCCR rating is 10 kA root mean square symmetrical, 600 volts
maximum.
Mechanical FAQ Section
Question 1: What piping sizes should be used to connect split air-cooled Data Aire units?
Answer: The best way to get this information is to review the Installation, Operations and
Maintenance manual that comes with the unit. If you cannot locate the manuals, they are
also available on this website in the Download Literature section.
Question 2: How much clearance around my Data Aire unit is required for servicing? Answer:
Data Aire recommends a minimum of 36” on two sides of ceiling mounted units. Units with
EC motor and plug fans require 40” on the front and two sides.
Question 3: Are traps required in refrigerant piping run with air-cooled units? Answer: Yes,
trapping is required on both the discharge and/or suction lines. See section 2.25 Condensate
Drain for more information.
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Question 4: How much steam is generated by the humidifier? Can it be adjusted? Answer:
The amount of steam generated depends on the model of humidifier you have in your
Data Aire unit. To determine the model number, locate the product description label on the
Nortec humidifier. Match the model number to the table below to determine the amount of
steam generated. All humidifiers can be adjusted within the range minimum to 100%. Factory
setting is 60% of capacity.
Question 5: Is an air vent valve required in the piping when an expansion tank is used?
Answer: Yes, air vents must be installed in various locations in the piping system to purge air
and are required at the highest point in the piping system. One of the most common problems
in water/glycol systems is the presence of air in the condenser loop. In addition, an expansion
tank is recommended on glycol systems. See section 2.28 Water/Glycol Cooled Unit Piping
for more information.
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Superheat and Suction Pressure Trouble Shooting Guide
Low Suction Pressure and High Superheat

High Suction Pressure - Low Superheat

1.
2.
3.
4.

1.
2.
3.
4.
5.
6.
7.

Moisture, dirt, wax
Undersized TXV *
High superheat adjustment
Gas charge condensation
Dead thermostatic element charge
Wrong thermostatic charge
Evaporator pressure drop - no
external equalizer
8. External equalizer location
9. Restricted or capped external
equalizer
10. Low refrigerant charge
11. Liquid line vapor
a. Vertical lift
b. High friction loss
c. Long or small line
d. Plugged drier or strainer
12. Low pressure-drop across the valve
a. Same as #11 above
b. Undersized distributor nozzle or
circuits
c. Low condensing temperature

5.
6.
7.
8.

Oversized TXV *
TXV seat leak
Low superheat adjustment
TXV Bulb installation
a. Poor thermal contact
b. Warm location
Wrong thermostatic charge
Bad compressor - low capacity
Moisture, dirt, wax
Incorrectly located external equalizer

Low Suction Pressure - Low Superheat
1. Low load
a. Not enough air
b. Dirty air filters
c. Coil icing
2. Poor air distribution
3. Poor refrigerant distribution
4. Improper compressor-evaporator balance
5. Evaporator oil logged
6. Flow from one TXV affecting another’s bulb

* NOTE: Data Aire has ensured that TXVs are sized properly as the unit ships from the
factory.
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Contact Data Aire
Address:
Data Aire, Inc.
230 West Blueridge Avenue
Orange, CA 92865
Telephone: 714-921-6000 or 800-347-2473
E-mail:
Service@dataaire.com
Engineering@dataaire.com
Sales@dataaire.com
Fax:
714-921-6010 Main
714-921-6011

Engineering

714-921-6022

Parts Sales

Web Site: www.dataaire.com

Job/Unit Information:
Data Aire Job Number:
Evaporator Model
Number:
Evaporator Serial
Number:
Condenser Model
Number:
Condenser Serial
Number:
Date Installed:
Installing Contractor:
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