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SECTION 23 37 00
AIR OUTLETS AND INLETS

PART 1 ‑ GENERAL 

1.1 DESCRIPTION 

A.
Air Outlets and Inlets:  Diffusers, registers, and grilles. 
B. Integrated Surgical Ceiling Systems.    
1.2 RELATED WORK 

A.
General Mechanical Requirements: Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION. 

B.
Noise Level Requirements: Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT. 

C.
Testing and Balancing of Air Flows: Section 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC.
D. Light Fixtures for Integrated Surgical Ceiling System:  Section 26 51 00, INTERIOR LIGHTING. 
1.3 QUALITY ASSURANCE 

A.
Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION. 

B.
Fire Safety Code: Comply with NFPA 90A. 

1.4 SUBMITTALS 

A.
Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

B.
Manufacturer's Literature and Data: 

1.
Diffusers, registers, grilles and accessories. 
2. Integrated surgical ceiling system.
C.
Coordination Drawings: Refer to article, SUBMITTALS, in Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION. 

1.5 APPLICABLE PUBLICATIONS 

A.
The publications listed below form a part of this specification to the extent referenced. The publications are referenced in the text by the basic designation only. 

B.
Air Diffusion Council Test Code: 

1062 GRD-84
Certification, Rating, and Test Manual 4th Edition 

C.
American Society of Civil Engineers (ASCE):

ASCE7-98
Minimum Design Loads for Buildings and Other Structures 

D.
American Society for Testing and Materials (ASTM): 

A167‑99
Standard Specification for Stainless and Heat‑Resisting Chromium‑Nickel Steel Plate, Sheet and Strip 

A653-01
Standard Specification for Steel Sheet, Zinc‑Coated (Galvanized) or Zinc-Iron Alloy coated (Galvannealed) by the Hot-Dip process

A1011-02
Standard Specification for Steel Sheet and Strip Hot rolled Carbon structural, High-Strength Low- Alloy and High Strength Low-Alloy with Improved Formability

E84-01
Standard Test Method for Surface Burning Characteristics of Building Materials

E.
National Fire Protection Association (NFPA): 

90A-99
Standard for the Installation of Air Conditioning and Ventilating Systems 

F.
Underwriters Laboratories, Inc. (UL): 

33‑93
UL Standard for Safety Heat Responsive Links for Fire Protection Service 

PART 2 ‑ PRODUCTS 

2.1 AIR OUTLETS AND INLETS 

A.
Materials: 

1.
Steel or aluminum. Provide manufacturer's standard gasket.  

2.
Exposed Fastenings: The same material as the respective inlet or outlet. Fasteners for aluminum may be stainless steel. 

3.
Contractor shall review all ceiling drawings and details and provide all ceiling mounted devices with appropriate dimensions and trim for the specific locations.

B.
Performance Test Data: In accordance with Air Diffusion Council Code 1062GRD. Refer to Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT for NC criteria. 

C.
Air Supply Outlets: 

1.
Ceiling Diffusers: Suitable for surface mounting, exposed T‑bar or special tile ceilings, off‑white finish, square or round neck connection as shown on the drawings. Provide plaster frame for units in plaster ceilings. 

a.
Square, louver, fully adjustable pattern (Tagged CD): Round neck, surface mounting unless shown otherwise on the drawings. Provide equalizing or control grid and volume control damper. 

b.
Louver face type (Tagged SD): Square or rectangular, removable core for 1, 2, 3, or 4 way directional pattern. Provide equalizing or control grid and opposed blade damper. 

c.
Linear diffusers: 

1)
Diffuser (Tagged SLAD):  Extruded aluminum with standard white finish, steel pattern controller with standard black finish; length and slot width as shown on the drawings.  

2) Galvanized steel boot lined with 13 mm (1/2 inch) thick fiberglass conforming to NFPA 90A and complying with UL 181 for erosion. Use adjustable pattern controllers, to provide stable, horizontal or vertical air flow pattern over a wide range of operating conditions. 

3)
Provide inlet connection diameter equal to duct diameter shown on drawings or provide transition coupling if necessary. 

4)
Maximum pressure drop at design flow rate: 37 Pa (0.15 inch) W.G. 

D.
Return and Exhaust Registers and Grilles: Provide opposed blade damper without removable key operator for registers. 

1.
Finish: Off‑white baked enamel. 

2.
Return Grille (Tagged RG): Fixed horizontal face bars set at 30 to 45 degrees, approximately 30 mm (1‑1/4 inch) margin. 

3.
Exhaust Grille (Tagged EG):  Grid Core Type, 13 mm by 13 mm (1/2 inch by 1/2 inch) core with 30 mm (1-1/4 inch) margin. 

2.2 WIRE MESH GRILLE 

A.
Fabricate grille with 2 x 2 mesh 13 mm (1/2 inch) stainless steel hardware cloth in a spot welded galvanized steel frame with approximately 40 mm (1‑1/2 inch) margin. 

B.
Use grilles where shown in unfinished areas such as mechanical rooms. 
2.3
INTEGRATED CEILING WITH LAMINAR FLOW HEPA DIFFUSERS

A.
Base Bid Manufacturer:  The integrated surgical ceiling system including HEPA filter diffusers, blank-off panels, ceiling grid and accessories shall be provided by Precision Air Products Company, (800) 434-00931.  No exceptions. 

B.
Special Perforated Laminar Flow Diffusers with Terminal HEPA Filters

1. Model HEP Series HEPA-VentTM special perforated panel diffusers to be laminar flow type.  Diffusers shall utilize an equalization chamber and HEPA filter (future) to deliver filtered air to the space with zero aspiration at the face of the perforated plate with velocities in the plane of the perforated plate to vary no more than 10%.

2. Air shall be admitted to the initial plenum through an inlet collar and balancing mechanism. The balancing mechanism shall be adjustable by turning a screw from the room side of the diffuser.  The frame assembly shall be constructed of .063" extruded aluminum with mitered back-welded corners and .040" aluminum top plate. This assembly shall provide a rigid filter retainer frame with a "knife edge" which is pressed tight into the filter's gasket or liquid gel to ensure an airtight seal.  Assembly shall allow HEPA filter installation and service from room side of diffuser.

3. Perforated distribution plate shall be .050" aluminum.  Perforations to be 16% open area for 40 or less CFM per square ft. of module, 23% open area for 45-65 CFM per square ft. of module, or 33% open area for higher velocities.  Plate shall be retained to the module frame through the use of quarter-turn fasteners. Manufacturer shall provide safety retainers of vinyl-coated stainless steel cables on two opposite sides in order to prevent accidental dropping of faceplate.  Distribution plate shall be installed in extruded aluminum mounting frame with mitered back-welded corners.

4. Diffuser shall be capable of functioning as a laminar flow diffuser with or without a terminal HEPA filter.  Manufacturer shall provide removable components mounted and all necessary mounting hardware within each diffuser in order to guarantee laminar flow performance of diffuser until HEPA filters are installed at a future date.  Provide V-shaped, perforated diffusion basket mounted within a rectangular perforated diffusion basket constructed of .032" aluminum with 23% open area.  A solid, .040" aluminum plate with two rectangular cutouts located directly above V-shaped diffusion basket, shall separate initial and final plenum.  If HEPA filter is installed at a future date, the "knife edge" the diffuser's retainer frame and the filter's liquid gel or gasket shall form an airtight seal.  Changing from laminar flow to terminal HEPA-filtered laminar flow shall not substantially affect performance of the diffuser.
5. All exposed surfaces including border trim shall have finish of white baked enamel.

6. Diffusers located in rooms with gypsum board ceilings shall be furnished complete with lay-in mounting frames.  Verify exact locations of diffusers with architectural reflected ceiling plans.

7. Manufacturer shall provide removable plug button in center of diffuser’s faceplate to gain access to volume adjustment valve without removal of faceplate.  Plug button to match color of diffuser finish.

8. Panel manufacturer shall insulate the laminar flow diffuser with 1-1/2" duct wrap FSK-backed insulation to prevent condensation of moisture and heat gain. 

C.
Blank-Off Panels

1. Diffuser manufacturer shall furnish Model PFP perforated blank-off panels identical in appearance to the panel diffusers where indicated on the drawings and where columns may penetrate the ceiling or where interstitial access is required.  Panel to have solid plate installed behind perforated plate, providing a seal between the room and interstitial space.  The installing contractor shall cut all fill-in panels for the surgical light columns and medical gas columns as required after this equipment located.

2. Panel manufacturer shall insulate the back of the blank-off panel with 1-1/2" duct wrap FSK-backed insulation to prevent condensation of moisture and heat gain. 

D.
Heavy-Duty Welded Ceiling Grid

1. Diffuser panel manufacturer shall furnish an extruded aluminum tee and angle frame assembly suspension system to support laminar flow diffusers, fill-in panels and light fixtures.  Minimum wall thickness of the tees and angles shall be 0.125" with a minimum weight of 0.43 lbs. per linear ft.  The face of the tee shall be 1-1/2" x 1-7/16" high.  The basic module size shall be 2'-1/4" x 4'-1/2" centerline to centerline of tee.  Verify exact locations of diffusers, lights, fill-in panels & framing with architectural reflected ceiling plans.

2. The frame system shall heliarc-welded at all intersection points at the factory into subassemblies not larger than 6’x18’ which butt to adjacent subsections for field assembly with "U" clips.  

3. All tees and angles shall be pre-punched on 6" centers for attachment to suspending hanger wires or ¼” threaded rod attached on 2’-0” centers at minimum in two directions to structural support members.  Systems shall be designed for minimum weight of 10 lbs. per square ft.  

4. Panel manufacturer shall furnish 1/8" thick closed cell polyethylene PSA-backed gasket tape to be field-installed onto the frame assembly.

5. Finish of tee grid to be identical to diffusers and blank-off panels.

E.
Light Fixtures:  1

1. Light fixtures for integrated surgical ceilings are specified in Section 26 51 00, INTERIOR LIGHTING.  Coordinate light fixture size and type with electrical contractor.  Fixture dimensions must match ceiling manufacturer’s recommended dimensions and hinged lens assembly must be sized to allow unrestricted full opening while installed in the ceiling grid.  

part 3 - execution

3.1 INSTALLATION 

A.
Comply with provisions of Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION, particularly regarding coordination with other trades and work in existing buildings. 

B.
Protection and Cleaning: Adequately protect equipment and materials against physical damage. Place equipment in first class operating condition, or return to source of supply for repair or replacement, as determined by Resident Engineer. Protect equipment during construction against entry of foreign matter to the inside and clean both inside and outside before operation and painting. 

3.2 testing, adjusting and balancing (tab)

Refer to Section 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC.

3.3 operating and performance tests

Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION
‑ ‑ ‑ E N D ‑ ‑ ‑

AIR OUTLETS AND INLETS
23 37 00 - 1
AIR OUTLETS AND INLETS

23 37 00 - 1

