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GENERAL SERVICE PACKAGED AIR EQUIPMENT
GENERAL
SUMMARY
Section includes the following general-service compressed-air equipment and related accessories:
Delete equipment categories below not required.
Air compressors and receivers.
Air-inlet filters.
Aftercoolers.
Compressed-air dryers.
Compressed-air filters assemblies.
DEFINITIONS
Actual Air:  Air delivered from air compressors.  Flow rate is delivered compressed air measured in ACFM.
Standard Air:  Free air at 68°F and 1 atmosphere (29.92 in. Hg) before compression or expansion and measured in SCFM.
ACTION SUBMITTALS
Product Data:  Include rated capacities, operating characteristics, furnished specialties, and accessories for the following compressed-air equipment:
Air compressors, including receivers and intake filters.
Aftercoolers.
Compressed-air dryers.
Compressed-air filter assemblies.
Shop Drawings:  Signed and sealed by a qualified professional engineer.
Design Calculations:  Calculate requirements for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.
Vibration Isolation Base Details:  Detail fabrication including anchorages and attachments to structure and to supported equipment.  Include auxiliary motor slides and rails, and base weights.
Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
Wiring Diagrams:  Power, signal, and control wiring.
INFORMATIONAL SUBMITTALS
Product Certificates:  Certificates of shop inspection and data report for receiver tanks as required by ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1.
Qualification Data:  For Installer.
Startup service reports.
Certified test data, performance curves, and spare parts lists are to be included in the Operation and Maintenance Manuals (O&M).
CLOSEOUT SUBMITTALS
Operation and Maintenance Data:  For the following compressed-air equipment and accessories to include in emergency, operation, and maintenance manuals:
Air compressors.
Compressed-air dryers.
QUALITY ASSURANCE
Installer Qualifications:  An authorized representative of compressed-air equipment manufacturer for both installation and maintenance of units required for this Project.
Product Options:  Drawings indicate size, profiles, and dimensional requirements of compressed-air equipment and are based on the specific system indicated.  Refer to Division 01.
Electrical Components, Devices, and Accessories:  Listed and labeled as defined in CEC, Article 100), by a testing agency acceptable to University’s Representative, and marked for intended use.
ASME Compliance:  Fabricate and label receiver tanks to comply with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1.
Comply with CEC, "National Electrical Code."
COORDINATION
Delete this Article if concrete bases are not required.
Coordinate size and location of concrete bases.  Refer to Division 22 Section “Common Work Results for Plumbing" for concrete bases. Refer to Division 03 Section "Cast-in-Place Concrete" for formwork, reinforcement, and concrete requirements.
EXTRA MATERIALS
Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
Revise below to suit Project.  Replace percentage with a specific number of units and replace "units" with an expanded description of each unit.
Air-Compressor Inlet-Filter Element Units:  Equal to 200 percent of amount installed, but no fewer than 2 units.
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply for product selection:
Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.
[bookmark: OLE_LINK4]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01. Specific procedures must be followed before use of an unnamed product or manufacturer.  
PACKAGED AIR COMPRESSORS AND RECEIVERS
Retain this Article with one or more of four air-compressor articles if air compressors are required.
Indicate required capacity and pressure of air compressors on Drawings or in articles that describe air-compressor units.
Description:  Factory-assembled, -wired, -piped, and -tested; electric-motor-driven; air-cooled; continuous-duty air compressors and receivers that deliver air of quality equal to intake air.
Control Panels:  Automatic control station with load control and protection functions.  Comply with NEMA ICS 2 and UL 508.
Mounting and Wiring:  Factory installed and connected as an integral part of equipment package.
Enclosure:  NEMA ICS 6, Type 12 control panel, unless otherwise indicated.
Motor Controllers:  Full-voltage, combination-magnetic type with undervoltage release feature and motor-circuit-protector-type disconnecting means and short-circuit protective device.
Control Voltage:  120-V ac or less, using integral control power transformer.
Motor Overload Protection:  Overload relay in each phase.
Starting Devices:  Hand-off-automatic selector switch in cover of control panel, plus pilot device for automatic control.
Automatic control switches to alternate lead-lag compressors for duplex air compressors.
Instrumentation:  Include receiver pressure gage, discharge-air pressure gage, air-filter maintenance indicator, hour meter, compressor discharge-air and coolant temperature gages, and control transformer.
Alarm Signal Device:  For connection to alarm system to indicate when backup air compressor is operating.
Motors:  General requirements for motors are specified in Division 22 Section "Motors for Plumbing."
Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
Receivers:  Steel tank constructed in accordance with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1; rated for working pressure at least as high as highest discharge pressure of connected compressors; and bearing appropriate code symbols.  Include safety valve, pressure gage, automatic drain, and pressure-reducing valve.
Fabricate base and attachment to pressure vessel with reinforcement strong enough to resist packaged equipment movement during a seismic event when base is anchored to building structure.
SCROLL AIR COMPRESSORS
Verify that manufacturers and units selected can produce volume of air at pressure required. Lubricated air compressor shall NOT be used unless specifically directed by University. 
Oilless compressor is the minimum requirements on a project requiring a new compressor be provided.
Oil-less, Scroll Air Compressors:
Manufacturers:
Gast Manufacturing, Inc.
Ingersoll Rand, Air Compressor Div.
Quincy Compressor.
Or equal.
Description: Packaged unit.
Air Compressor(s):  Single-stage, oil-less, rotary, oscillating-volute type of construction that prohibits oil from entering compression chamber.
Delete first subparagraph and associated paragraphs below if compressor data are indicated on Drawings.
Mounting:  Tank mounted.
Number of Compressors:  One.
Motor Size (Each Compressor):  [Insert hp ]hp, <Insert rpm> rpm, [insert voltage] V,  phase, 60 Hz.
Delete first two subparagraphs below if capacity is indicated on Drawings.
Standard-Air Capacity of Air Compressor: [Insert value] SCFM free air.
Discharge Air Pressure:  100 psig.
Delete first subparagraph and associated subparagraphs below if receiver data are indicated on Drawings.
Receiver:  ASME construction steel tank.
Orientation:  Horizontal arrangement.
Capacity:  120 gal.
Interior Finish: Epoxy or galvanized.
Pressure Rating:  150 psig minimum.
Drain: Automatic valve.
Miscellaneous Devices:  Safety valves, discharge-air pressure gages, pressure regulators, and shutoff valves.
RECIPROCATING AIR COMPRESSORS
Verify that manufacturers and units selected can produce volume of air at pressure required. Lubricated air compressor shall NOT be used unless specifically directed by University. 
Lubricated, Reciprocating Air Compressors [Duplex] [Multiplex] unit.
Manufacturers:
Atlas Copco Compressors, Inc.
Gardner Denver, Inc.
Ingersoll-Rand Company; Air Compressor Group.
Quincy Compressor.
Or equal.
Compressor(s):  [Single] [Single- or two] [Two]-stage, lubricated, reciprocating-piston type with lubricated compression chamber and crankcase.
Mounting:  Tank mounted.
Number of Compressors [Two] [Three] <Insert number>.
Motor Size (Each Compressor):  <Insert number> hp, [1750 ] [3400] <Insert other> rpm, 3 phase, 60 Hz.
Full-Load Amperes:  <Insert value.>
Minimum Circuit Ampacity:  <Insert value.>
Maximum Overcurrent Protection:  <Insert value> A.
Delete first two subparagraphs below if capacity is indicated on Drawings.
Standard-Air Capacity of Each Air Compressor:  <Insert value> SCFM free air.
Retain subparagraph above or below, or both, and insert values.
Actual-Air Capacity of Each Air Compressor:  <Insert value> acfm delivered.
Edit pressure in first subparagraph below to suit Project.
Discharge Air Pressure:  [100 psig] [125 psig] [175 psig].
Combined high discharge-air temperature and low lubrication-oil pressure switch, submerged gear-type oil pump, and oil filter.
Belt guards totally enclosing pulleys and belts.
Intercoolers between stages of two-stage units.
Delete first subparagraph and associated subparagraphs below if receiver data are indicated on Drawings.
Receiver:  ASME construction steel tank.
Orientation:  Horizontal arrangement.
Capacity:  <Insert value> gal.
Pressure Rating:  200 psig minimum.
Miscellaneous Devices:  Safety valves, discharge-air pressure gages, pressure regulators, and shutoff valves.
 Oilless compressor is the minimum requirements on a project requiring a new compressor be provided.
Oilless, Reciprocating Air Compressors:  [Duplex] [Multiplex] unit.
Manufacturers:
Gast Manufacturing, Inc.
Ingersoll Rand, Air Compressor Div.
Quincy Compressor.
Or equal.
Compressor(s):  [Single] [Single- or two] [Two]-stage, oilless (nonlubricated), reciprocating-piston type, with sealed oil-free bearings, that will deliver air of quality equal to intake air.
Mounting:  Tank mounted.
Number of Compressors:  [Two] [Three] <Insert number>.
Motor Size (Each Compressor):  <Insert number> hp, [1750] [3400] <Insert other> rpm, 3 phase, 60 Hz.
Full-Load Amperes:  <Insert value.>
Minimum Circuit Ampacity:  <Insert value.>
Maximum Overcurrent Protection:  <Insert value> A.
Delete first two subparagraphs below if capacity is indicated on Drawings.
Standard-Air Capacity of Each Air Compressor:  <Insert value> SCFM free air.
Retain subparagraph above or below, or both, and insert values.
Actual-Air Capacity of Each Air Compressor:  <Insert value> acfm delivered.
Edit pressure in first subparagraph below to suit Project.
Discharge Air Pressure:  [100 psig] [125 psig] [175 psig].
High discharge-air temperature switch.
Belt guards totally enclosing pulleys and belts.
Intercoolers between stages of two-stage units.
Delete first subparagraph and associated subparagraphs below if receiver data are indicated on Drawings.
Receiver:  ASME construction steel tank.
Orientation:  Horizontal arrangement.
Capacity:  <Insert value> gal.
Pressure Rating:  [150 psig] [200 psig] [250 psig] minimum.
Miscellaneous Devices:  Safety valves, discharge-air pressure gages, pressure regulators, and shutoff valves.
AIR-INLET FILTERS
Revise this Article if one filter will serve two or more air compressors.
Description:  Combination inlet filter-silencer, suitable for remote installation, for each air compressor.
Revise first subparagraph below if filter is in-line type and installed in an interior space.  Install gooseneck with screen on exterior air inlet.
0. Construction:  Weatherproof housing for replaceable, dry-type filter element, with silencer tubes or other method of sound reduction.
Capacity:  Exceed capacity of air compressor, with collection efficiency of 99 percent retention of particles larger than 10 microns.
AFTERCOOLERS
Aftercoolers, Air Cooled:  Tubular; rated at 250 psig and leak tested at 350-psig minimum air pressure; in capacities indicated.  Size units to cool compressed air in compressor-rated capacities to 10°F above summertime maximum ambient temperature.
Manufacturers:
Arrow Pneumatics, Inc.
Hankison International.
Ingersoll-Rand Company; Air Compressor Group.
Zeks Air Drier Corporation.
Or equal.
COMPRESSED-AIR DRYERS
Refrigerant type dryers shall NOT be used unless specifically directed by University. 
Refrigerant-Type Dryers:  Noncycling, air-cooled, electric-motor-driven unit with steel enclosure and capability to deliver 35°F, 100-psig air at dew point.  Include automatic ejection of condensate from airstream, step-down transformers, disconnect switches, inlet and outlet pressure gages, thermometers, automatic controls, and filters.
Manufacturers:
Arrow Pneumatics, Inc.
Atlas Copco Compressors, Inc.
Hankison International.
Ingersoll-Rand Company; Air Compressor Group.
Wilkerson Corp.
Zeks Air Drier Corporation.
Or equal.
Capacity:  Match maximum capacity of connected air compressor.
Inlet Filter:  5 microns.
Outlet Filter:  1 micron.
Retain paragraph and subparagraphs below since desiccant type dryers is the minimum requirement for the University..
Desiccant-Type Dryers:  Twin-tower unit with purge system, mufflers, and capability to deliver plus 10°F, 100-psig air at dew point.  Include dew point controlled purge, step-down transformers, disconnect switches, inlet and outlet pressure gages, thermometers, automatic controls, and filters.
Manufacturers:
Ingersoll-Rand Company; Air Compressor Group.
Wilkerson Corp.
Zeks Air Drier Corporation.
Or equal.
Capacity:  Match maximum capacity of connected air compressor.
Inlet Filter:  5 microns.
Outlet Filter:  1 micron.
ACCESSORIES AND OPTIONS
General:  Include accessories with working-pressure rating not less than system pressure at location where used, and compatible with equipment and piping system used.
Select from first two paragraphs below.  Use intercoolers where required and not included with air compressor.
Intercoolers:  Air-cooled, fixed-bundle, tubular; rated at 250 psig and leak tested at 350-psig minimum air pressure; in capacities indicated.  Size units to cool compressed air in compressor-rated capacities to 10°F above summertime maximum ambient temperature.
Intercoolers:  Air-cooled, fixed-bundle, tubular; rated at 250 psig and leak tested at 350-psig minimum air pressure; in capacities indicated.  Size units to cool compressed air in compressor-rated capacities to 10°F above summertime maximum water temperature.
Separators:  Conical-shaped, centrifugal air-line separator of capacity not less than connected equipment.  Equip with water-removal trap and drain.  Size units for maximum pressure drop through units of 3 psig from air inlet to outlet.
Epoxy Coatings: Internally epoxy line air receivers. 
SPECIALTIES
Safety Valves:  ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1, construction; National Board certified, labeled, and factory sealed; constructed of bronze body with poppet safety valve for compressed-air service.
Pressure Settings:  Higher than discharge pressure and same or lower than receiver pressure rating.
EXECUTION
CONCRETE BASES
Delete this Article if concrete bases are not required.
Install concrete bases for compressed-air equipment. Concrete base is specified in Division 22 Section "Common Work Results for Plumbing," and concrete materials and installation requirements are specified in Division 03.
EQUIPMENT INSTALLATION
Install air compressors on concrete bases.  Install units level, plumb, and anchored to substrate in locations indicated.  Maintain manufacturers' recommended clearances.  Orient equipment so controls and devices are accessible for servicing.
Revise subparagraph and associated subparagraphs below to suit Project.  Indicate dowel rod quantity, size, and spacing on Drawings.
Anchor packaged equipment to concrete base.
Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 18-inch centers around full perimeter of base.
Install epoxy-coated anchor bolts for supported equipment; extend through concrete base and anchor into structural concrete floor.
Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
Install anchor bolts to elevations required for proper attachment to supported equipment.
Retain one of first two paragraphs below.  Rotating equipment and equipment with motors 5 hp and less can be installed on  restrained-spring isolators.  Equipment with motors larger than 5 hp should be installed on vibration isolation bases.  Coordinate with Drawings and Division 22 Section "Vibration and Seismic Controls for Plumbing."
Insert amount of required deflection in accordance with supporting structure and seismic requirements.
Vibration Isolation:  Install restrained spring isolators with a minimum deflection of <Insert deflection>.  Vibration isolation devices and installation requirements are specified in Division 22 Section "Vibration and Seismic Controls for Plumbing."
Vibration Isolation:  Mount equipment with motors larger than 5 hp on vibration isolation equipment base as specified in Division 22 Section "Vibration and Seismic Controls for Plumbing."
Maintain maximum of manufacturer's or University’s recommended clearances for service and maintenance.
Install the following devices on compressed-air equipment:
Thermometer, Pressure Gage, and Safety Valve:  Install on each compressed-air receiver.
Pressure Regulators:  Install downstream from air compressors, dryers, purification units, and filter assemblies.
Automatic Drain Valves:  Install on intercoolers, aftercoolers, receivers, and dryers.  Discharge condensate over nearest floor drain.
CONNECTIONS
Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified in piping systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.
Piping installation requirements are specified in other Division 22 and 23 Sections. Drawings indicate general arrangement of piping, fittings, and specialties.
Install piping adjacent to equipment to allow service and maintenance.
Connect piping to air compressors and receivers, except safety relief valve connections, with flexible pipe connectors of materials suitable for service.  Flexible pipe connectors and their installation are specified in Division 22 Section "General-Service Compressed-Air Piping."
Ground equipment in accordance with Division 26 Section "Grounding and Bonding for Electrical Systems."
Connect wiring in accordance with Division 26 Section "Low Voltage Electrical Power Conductors and Cables."
Tighten electrical connectors and terminals in accordance with manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A.
LABELING AND IDENTIFICATION
Install identifying labels and devices for compressed-air equipment.  Refer to Division 22 Section "Identification for Plumbing" for labeling and identification materials.
STARTUP SERVICE
Engage a factory-authorized service representative to test, inspect, and adjust components and equipment installation and to perform startup service.
Perform the following final checks:
Verify that specified tests of piping systems are complete.
Verify that potable-water supply connections to equipment have correct backflow preventer.
Check for piping connection leaks.
Check for lubricating oil in lubricated-type equipment.
Check belt drives for proper tension.
Verify that air-compressor inlet filters and piping are clear.
Check for equipment vibration-control supports and flexible pipe connectors and verify that equipment is properly attached to substrate.
Check safety valves for correct settings.  Ensure that settings are greater than air-compressor discharge pressure but not greater than rating of system components.
Check for proper seismic restraints.
Test operation of equipment safety controls and devices.
Drain receiver tanks.
Verify that compressed-air equipment is installed and connected in accordance with the Contract Documents.
Verify that electrical wiring installation complies with manufacturer's submittal and written installation requirements in Division 26 Sections.
Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
Complete installation and startup checks in accordance with manufacturer's written instructions.
Prepare written report documenting testing procedures and results.
DEMONSTRATION
Engage a factory-authorized service representative to train University's maintenance personnel to adjust, operate, and maintain general-service compressed-air equipment.  Refer to Division 01.
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