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SECTION 22 61 19 – medical air compressor systems 
PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.  

1.02 SUMMARY 

A. This section includes the furnishing of all labor and materials necessary for complete installation, cleaning, testing, start-up and certification of medical compressed air source equipment system, including; compressors, dryers, filters, pressure regulators, receiver tank, controls, interconnecting piping, local alarms, remote alarm contacts, valves, supports, and all related accessories.

1.03 REFERENCE STANDARDS 
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date. 
B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project. 
C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references: 
1. NFPA 99
Standard for Health Care Facilities.

2. NFPA 70
National Electrical Code.

D. Comply with all Federal and State regulations applicable to this installation.

1.04 Qualifications
A. General: Companies specializing in manufacturing, installing, testing, certifying and servicing the products and systems specified in this section shall have minimum five years documented experience and be certified as required by the AUTHORITIES HAVING JURISDICTION and NFPA 99.

B. Manufacturers: Firms regularly engaged in manufacture of medical compressed air systems equipment and products, of types, materials, and sizes required, whose products have been in satisfactory use in similar service for not less than 5 years. References may be required.

C. Equipment Supplier: The medical air compressor system equipment supplier shall provide the services of a manufacturer authorized product specialist to periodically coordinate with the installing Contractor during initial installation of the pipeline systems and have a service organization located within 50 miles of the project Site to provide ongoing service support to BJC HEALTHCARE after project completion.

D. Installer: Firm with at least 5 years of successful installation experience on projects with medical gas systems work similar to that required for this project. All installations of the medical gas piping systems shall be done only by, or under the direct supervision of a holder of a AUTHORITIES HAVING JURISDICTION license or a journeyman mechanical license with a medical gas piping installation endorsement issued by AUTHORITIES HAVING JURISDICTION. All installers of medical gas system components must be qualified in accordance with the requirements of NFPA 99 and ASSE 6010, Medical Gas Systems Installers Professional Qualifications Standard. In addition, all brazers of medical gas system piping must be qualified in accordance with the requirements of either Section IX, Welding and Brazing Requirements of the ASME Boiler and Pressure Vessel Code, or AWS B2.2, Standard for Brazing Procedure and Performance Qualification.

E. System Verification Testing Agency: Testing shall be conducted by a party technically competent and experienced in the field of medical gas pipeline testing and meeting the requirements of ANSI/ASSE Standard 6030, Medical Gas Verifiers Professional Qualifications Standard. Quality control standards of testing agency shall be in strict accordance with American National Standards Institute (ANSI) Q-91. Firm shall be regularly engaged in the testing and certification of similar facilities with a minimum of 5 years of experience.  

1.05 QUALITY ASSURANCE 
A. All materials, equipment, installation, testing and certification shall be in strict accordance with NFPA 99 for Level 1 Medical Compressed Air.

B. Manufacturer’s name, address and contact information shall be permanently labeled on equipment.

C. Maintain one copy of each Contract Document on Site.

D. Prior to any installation Work, the installer of medical compressed air piping shall provide and maintain documentation on the job Site for the qualification of brazing procedures and individual brazers as required by NFPA 99.

1.06 SUBMITTALS 
A. General:

1. All submitted data shall be specific to this project and identified as such. Generic submittal data will not be accepted.

B. Product Data: 
1. Manufacturer’s descriptive literature, illustrations and installation instructions for all components included within this project indicating compliance with applicable referenced standards, size, dimensions, model number, electrical characteristics, support and connection requirements.

C. Shop Drawings:

1. Wiring diagrams for medical compressed air source equipment system. Differentiate between manufacturer-installed and field-installed wiring.

D. Record Documents: 
1. Brazer Certificates: Installation Contractor shall present written documentation (less than 1 year old) from a recognized agency trained in administering and testing brazing techniques as per AWS B2.2 or ASME Section IX, certifying that all brazers have been thoroughly trained and tested in the complete installation of medical gas systems.

2. Inspection and Test Reports: Furnish documentation that all installer inspections and tests required by NFPA 99 for Level 1 Medical Compressed Air have been performed. Identify test type, procedure and results.

3. Independent Third Party System Verification Testing Agency Reports and Certification: Documentation verifying that completed systems have been installed, tested, purged, and analyzed in accordance with the requirements of referenced standards and Contract Documents. Provide copy of agency’s written Q-91 standards.

4. Statement of Warranty: Provide equipment manufacturers Statement of Warranty for all furnished equipment and components. Warranty shall specifically indicate project by name and date of equipment start-up.

5. Record actual locations of equipment, piping, valves and controls.

6. Provide record of test procedures and the results of all tests indicating room and area designations, dates of the tests, and names of persons conducting the tests.

7. Provide full written description of manufacturer’s warranty.

E. Operation and Maintenance Data: 
1. Operation Data: Include manufacturer’s installation and operating instructions.

2. Maintenance Data: Servicing requirements, inspection data, preventative maintenance schedule, exploded assembly views, replacement part numbers and availability, location and contact numbers of service depot.

1.07 DELIVERY, STORAGE and HANDLING 
A. Equipment and components shall arrive on-Site properly protected and undamaged with containers, packaging and labels intact.

B. Each pipe and tank opening shall be delivered plugged or capped by the manufacturer and kept sealed until prepared for installation.

C. Loose fittings, valves, gauges and other components shall be delivered sealed, labeled, and kept sealed until installation.

D. Store, handle and protect materials and equipment in accordance with Manufacturer's recommendations.

E. Provide equipment and personnel necessary to handle equipment and components by methods to prevent damage to products or packaging. Provide additional protection during handling as necessary to prevent breaking scraping, marring, or otherwise damaging products or surrounding areas.

F. Lift heavy components only at designated lifting points.

G. Protect all equipment and components that are to be installed within this project from theft, vandalism, and exposure to rain, freezing temperatures and direct sunlight.

H. Protect installed equipment and components from contamination, damage and prevent use.

1.08 scheduling
A. Schedule Work to ensure installation is complete, tested and certified prior to Substantial Completion.

1.09 EQUIPMENT WARRANTY

A. Dryer purge flow control system shall be covered by a 10-year factory warranty from date of start-up.

B. Air compressors shall be warranted for 5 years or 20,000 operating hours.

C. The medical air compressor system shall have on Site warranty for all components and workmanship for 24 months from date of start-up.

D. Warranties shall be expressly complete and include all components of the system.  Warranties limiting the responsibility of the manufacturer for any system component are not acceptable.  Warranty repairs shall be for on Site repairs including labor, travel and parts.  Any warranty requiring customer to remove and ship parts to another location, then receive part back and reinstall on system is not acceptable.

PART 2 -  PRODUCTS 

2.01 GENERAL 
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction. 
B. The medical air compressor system shall be base mounted design consisting of compressor modules, motors, duplexed desiccant drying system with purge control, duplexed line filters and regulators, integral pre-wired control panel and corrosion resistant air receiver.  The system shall be fully compliant with the latest edition of NFPA 99.  The complete package shall be pre-wired, pre-piped, with single point connections for electrical, intake air, discharge air, and condensate drain. The package shall be fully tested prior to shipment.

C. The Contractor shall ascertain for himself the space and access available for the installation of a factory assembled packaged unit and, as an option, may furnish factory assembled modular units and interconnect the various components in place at the Site in lieu of providing a factory assembled packaged unit.  However, all components shall be compatible and be tested as a complete system prior to shipment, and be furnished by a single source manufacturer. All electrical services and interconnecting equipment wiring and piping must be provided for within this Contractor’s bid.

D. The medical air compressor system shall be sufficient to serve the peak calculated demand with the largest single compressor out of service.

E. An automatic means shall be provided to prevent backflow from all on-cycle compressors through all off-cycle compressors.

F. Manual shutoff valves shall be provided to isolate each compressor from the centrally piped system and from other compressors for maintenance or repair without loss of pressure in the system.

G. Piping shall be arranged to permit service and a continuous supply of medical air in the event of a single fault failure.

H. The compressor modules shall be fully isolated from the system base by means of a four-point, heavy duty, isolation system for a minimum of 95% isolation efficiency.

I. All materials within the medical compressed air system that will come in contact with air being distributed shall be compatible with oxygen, cleaned for oxygen use, and shall not contribute to contaminant levels.

J. Refer to Medical Air Compressor schedule on Contract Drawings for required quantity of compressors, capacities, receiver size and electrical characteristics.

K. Medical air compressors shall be manufactured by Hitachi and the medical compressed air system shall be packaged by BeaconMedaes.

2.02 COMPRESSOR MODULES:

A. Compressors for medical air shall be designed to prevent the introduction of contaminants or liquid into the pipeline.

B. The compressors shall be continuous duty rated scroll types with sealed bearings.  The design shall be single state, air-cooled, consisting of one fixed and one orbiting scroll sealed with PTFE tip seals between the scroll halves and rated for 120 psig discharge pressure.  The scrolls shall be protected from dust or contamination with a two part face seal.  Orbiting bearings shall be grease filled and permanently sealed type requiring no lubrication at any time.  The drive bearing shall be grease filled and and lip sealed with a maintenance interval of not less than 10,000 hours.  The scroll case shall be constructed of diecast aluminum.  Maximum heat dissipation shall be achieved through an integral cooling fan and air ducting.  The compressors shall be v-belt driven and protected by an OSHA approved totally enclosed belt guard.  A sliding motor mounting base that is fully adjustable with one adjusting screw shall achieve belt tensioning.

C. Each compressor module shall have a piped intake manifold with one “hospital type” inline inlet air filter with isolation valve and a high inlet vacuum switch.

D. Each compressor module shall be equipped with an integral air-cooled aftercooler designed for a maximum approach temperature of 15°F complete with automatic solenoid drain valve.

E. Each compressor shall be equipped with a wired high discharge air temperature shutdown switch.

F. The compressor module discharge line shall include a NFPA 99 compliant flex connector, safety relief valve, isolation valve and check valve.  The discharge piping of each compressor module shall incorporate an integral valve to provide load-less starting and rapid air evacuation between the check valve and scroll discharge at shutdown to produce less than 1/4 revolution of reverse rotation of the scroll.

G. Compressor motor shall be a NEMA rated, open drip-proof, 3600 RPM, with 1.15 service factor suitable for 460 volt, 60 hertz, 3 phase electrical service.

2.03 MEDICAL AIR RECEIVER

A. The air receiver shall be corrosion resistant, National Board Certified, Comply with Section VIII, Unfired Pressure Vessels, of the ASME Boiler and Pressure Vessel Code, be ASME Code stamped, and rated for a minimum 150 PSIG design pressure.

B. The air receiver shall be of a capacity sufficient to prevent the compressors from short-cycling.

C. The receiver shall be provided with a pressure indicator, liquid level gauge sight glass, safety pressure relief valve, manual drain valve, and a timed automatic solenoid drain valve.

D. Medical air receiver shall be provided with a three-valve bypass to permit service to the receiver without shutting down the medical air system.

2.04 CONTROL SYSTEM

A. The control system shall be NEMA 12 and U.L. labeled, factory pre-mounted and pre-wired.

B. The control system shall provide automatic lead/lag sequencing with circuit breaker disconnects for each motor with external operators, full voltage motor starters with overload protection, and 120V control circuit transformers for each motor circuit.

C. The control system shall include local visual and audible reserve unit alarm with isolated contacts for remote alarm, hand-off-auto lighted selector switches and runtime hour meters.

D. Automatic alternation of the compressors shall allow equal division of operating time with provisions for simultaneous operation and automatic activation of reserve unit.

E. Additional compressors shall automatically activate when compressors in operation are incapable of maintaining the required pressure.

F. Local visual and audible alarm indication for high discharge air temperature shutdown with isolated contacts for remote alarm shall be included.

G. A pressure gauge shall be provided in the control panel.

2.05 DRYER/FILTER/REGULATOR SYSTEM

A. Air drying equipment shall preclude the condensation of water vapor in the piping distribution system.

B. Air dryers shall be duplexed desiccant type, individually sized for peak calculated demand and capable of producing a 10°F (12°C) pressure dew point.

C. Dryer purge flow shall be minimized through an integral demand based purge saving control system that shall include a transfer valve utilizing two ceramic slide plates.

D. The inlet to each dryer shall include a mounted prefilter rated for 0.01 micron with automatic drain and element change indicator.

E. Fully duplexed final line filters rated for 0.01 micron with element change indicators and duplexed final line regulators and duplexed safety relief valves shall be factory mounted and piped.

2.06 DEW POINT HYGROMETER/CO MONITOR

A. Provide packaged system incorporating a dew point hygrometer and CO monitor that are both pre-wired and pre-piped.

B. The dew point display shall be digital and mounted in the main control panel. The dew point sensor shall be the ceramic type (aluminum oxide type is not acceptable) with system accuracy of ±2°F. The dew point alarm shall be factory set at 4° (39°F) per NFPA 99.

C. The CO sensor shall be a chemical type with system accuracy of ±2 PPM (at 10 PPM) for carbon monoxide. The CO alarm shall be factory set at 10 PPM.

D. Set points shall be field adjustable.

E. High CO and high dew point conditions shall be indicated with local visual and audible alarms.

F. Remote alarm contacts shall be provided.  

2.07 MEDICAL AIR PIPING:

A. Interconnecting piping within the medical compressed air system and all intake piping shall be Type "K" or “L”, ASTM B819, hard drawn seamless copper medical gas tubing.

B. Turns, offsets, and other changes in direction shall be made with brazed wrought copper capillary fittings complying with ANSI B16.22, Wrought Copper and Copper Alloy Solder-Joint Fittings; or brazed fittings complying with MSS SP-73, Brazed Joints for Wrought and Cast Copper Alloy Solder Joint Pressure Fittings. Cast copper alloy fittings shall not be permitted.

C. Brazed joints shall be made using a brazing alloy that exhibits a melting temperature in excess of 538°C (1000°F). Copper-to-copper joints shall be brazed using a copper–phosphorus or copper–phosphorus–silver brazing filler metal (BCuP series) without flux. Flux shall only be used when brazing dissimilar metals such as copper and bronze or brass, using a silver (BAg series) brazing filler metal. Brazing alloy comply with ANSI/AWS A.5.8, Specification for Brazing Filler Metal.

D. Threaded joints in medical air piping shall be limited to connections to pressure indicators, alarm devices, and connections to equipment. All threads shall be tapered pipe threads complying with ANSI B1.20.1, Pipe Threads, General Purpose and be made up with polytetrafluoroethylene (such as Teflon™) tape or other thread sealant recommended for oxygen service, with the sealant applied to the male threads only. Where threaded nipples are required, these shall be I.P.S. brass.

E. Flex connectors shall be NFPA 99 compliant braided 304 stainless steel, brass, or bronze.

2.08 MEDICAL AIR SHUT-OFF VALVES

A. Shut-off valves shall be full port, double seal, ball-type three piece design, designed for vacuum to 29 inches Hg and working pressures up to 600 WOG with bronze/brass body, blow-out proof stem and chrome plated brass ball and be serviceable in the line. Valve body shall have Teflon™ (TFE) material ball seat and stem seals. Seats/seals, lubricants and valve material shall be compatible with medical oxygen, nitrous oxide, compressed air, carbon dioxide, nitrogen and mixtures thereof at continuous pressure up to 600 psig and up to 100 degrees Fahrenheit.

B. Valve shall be provided with and operated by a lever-type handle requiring only a quarter turn from a fully open position to a fully closed position.

2.09 MEDICAL AIR CHECK VALVES

A. Check valves shall be center guided, self-aligning, spring loaded ball type check with brass body, Teflon seat, straight-through flow, 400 psi WOG minimum working pressure, having vibration free, silent operation.

B. Check valves shall be cleaned for oxygen service, 100% leak tested and comply with NFPA 99.

PART 3 -  EXECUTION 

3.01 INSTALLATION 
A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction. 
B. All installation shall be in accordance with manufacturer’s published recommendations.
C. Install all system components in complete compliance with referenced standards and manufacturer’s published instructions.

D. Locate equipment with adequate access space for service.  Provide no less than minimum as recommended by manufacturer.

E. Provide minimum 4” thick reinforced concrete pad with chamfered corners beneath floor mounted equipment. Pads shall extend minimum of 4” on all sides beyond the limits of the mounted equipment unless otherwise noted on Contract Drawings.

F. Anti-vibration mountings shall be installed for the medical compressed air system as required by equipment dynamics or location and in accordance with the manufacturer’s recommendations.

G. Flexible connectors shall be used to connect the compressors with their intake and outlet piping. Insulate filter housing from the intake manifold with a flex connector.

H. Medical air compressors shall draw air from a source of clean air located where no contamination from engine exhausts, fuel storage vents, medical–surgical vacuum system discharges, plumbing vents, building exhausts, particulate matter, or odor of any type can enter the system intake and where prevailing winds, adjacent structures, or other influences cannot divert contaminants into the intake.

I. The compressor air intake shall be located outdoors above roof level at a minimum distance of 25 feet from any door, window, exhaust, vent, other intake or opening in the building and at a minimum distance of 20 feet above the ground.

J. The intake terminal shall be turned down and screened with non-corroding material to protect against the entry of vermin, debris, or precipitation.

K. Intake piping shall be free of dips and loops that might trap condensate or moisture. Air intakes for all compressors within a single system shall be joined together to one common intake. The common intake shall be sized in accordance with the compressor manufacturer’s recommendations.

L. Air pressure indicators shall be readable from a standing position.

M. Provide low voltage wiring from medical air source equipment to master alarm panels as required by NFPA 99. All low voltage wiring shall be routed within conduit.

N. Coordinate with Electrical Contractor to insure that emergency electrical service is provided for the medical air source equipment conforming to the requirements of the essential electrical system as described in NFPA 99.

O. Remove all dirt, dust, construction debris and all other foreign materials from installed equipment and components. All labels shall be clean and legible. Equipment finishes shall be free from all rust, scratches, dents, etc. Contractor shall be responsible for all cleaning and re-finishing required to provide the Owner with equipment that is in factory-new condition at Substantial Completion of the project. 

3.02 VENDOR SUPERVISION AND OPERATING INSTRUCTIONS

A. An authorized representative of the equipment manufacturer shall periodically check with the installing Contractor during initial installation of the medical compressed air system and shall assist the Contractor in final checking to make certain that all components are operating as recommended by the manufacturer, as specified, and in accordance with NFPA 99. The equipment manufacturer's representative shall provide a minimum of 4 hours instruction to BJC HEALTHCARE personnel in the use, operation and maintenance of the system.

B. The medical air compressor system vendor shall provide on-Site equipment servicing for the first 10,000 operating hours, excluding filter changes and drain valve inspections.
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