DIVISION 23 – HEATING, VENTILATING AND AIR CONDITIONING
Section 23 37 00 - Air Outlets and Inlets


READ THIS FIRST
Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Air Outlets and Inlets” Work is shown in the Contract Documents. Section includes diffusers, light troffer diffusers, registers/grilles, door grilles, louvers, louvered penthouses, roof hoods, goosenecks.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
List reference standards that are included within the text of this section. Edit the following as required for Project conditions.

A. The publications listed below form a part of this specification to the extent referenced. The publications are referred to within the text by the basic designation only.
1. ADC (Air Diffusion Council)

a. ADC 1062 - Certification, Rating and Test Manual.

2. AMCA (Air Movement and Control Association)

a. AMCA 500 - Test Method for Louvers, Dampers and Shutters.

3. ASHRAE (American Society of Heating, Refrigerating and Air Conditioning Engineers)

a. ASHRAE 70 - Method of Testing for Rating the Airflow Performance of Outlets and Inlets.

4. NFPA (National Fire Protection Association)

5. SMACNA (Sheet Metal and Air Conditioning Contractors’ National Association)

a. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

6. UL (Underwriters Laboratories, Inc.)

1.3 SUBMITTALS
Only request submittals needed to verify compliance Project requirements.

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions.
B. Submittals shall include the following:

1. Product Data: Submit data outlets and inlets sizes, finish, and type of mounting prior to submission. Submit schedule of outlets and inlets showing type, size, location, application, and noise level.

2. Test Reports: Rating of air outlet and inlet performance.

3. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
1.4 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years [documented] experience [, and with service facilities within [100] [___] miles of Project].

1.5 DELIVERY, STORAGE, AND HANDLING
Identify any special delivery, storage or handling requirements.

A. Protect air inlets and outlets from damage, dirt, moisture, etc. at all times.

1.6 EXTRA MATERIALS
A. Spare and extra parts shall be identified for all products, but not provided. Include spare parts information in Operation and Maintenance Manuals.
Include spare parts information in Operation and Maintenance Manuals.
Supply [___] [___ percent] extra Air outlets and inlets
PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

For Aviation projects, refer to Port of Seattle Aviation/Facilities and Infrastructure “Mechanical Systems Standards, January 22, 2014” for acceptable product manufacturers and models for use at the Airport.  
Edit descriptive specifications for each product to identify Project requirements.

1.1 GENERAL
A. Manufacturers: 

1. Diffusers, Grills, and Registers - Titus, Nailor, Kruegar, Or Approved Equal.  

2. Louvers - , Ruskin, Cesco, Arrow United, Construction Specialties Or Approved Equal.  

3. Roof Hoods - PennBarry, Loren Cook, Jenn-Air, Or Approved Equal.  

B. Maximum flow rates, lengths and slot direction for all products shall be as indicated in the schedules noted on the drawings. 

1.2 DIFFUSERS
A. Diffusers shall be constructed of minimum 26 gage galvanized steel or 24 gage extruded aluminum. 

B. Ceiling mounted units to mate with ceiling system.  

C. When indicated on the drawings, diffusers shall be fitted with an inlet balancing damper.

1. The inlet box shall be thermally and acoustically insulated with 1/2 inch thick, 1-1/2 lb. per cubic foot density glass, fiber-coated to prevent erosion.

2. Insulation shall be UL labeled and meet the requirement of the National Fire Protection Association, 90A.  
ASHRAE Noise Criteria Requirements may need to be modified for specific room uses.

D. In no case shall the room NC (ASHRAE Noise Criteria) exceed 40.

E. Diffusers shall be [round] [square] with neck sizes as shown on drawings.  
OR

F. Round Ceiling Diffusers

1. Product Description Type: Round, [adjustable pattern,] stamped or spun, multi-core diffuser to discharge air in 360 degree pattern, with sector baffles where indicated. Diffuser collar not more than 1 inch above ceiling. [In plaster ceilings, provide plaster ring and ceiling plaque.]

2. Fabrication: Steel with baked enamel [off-white] [___] finish.

3. Accessories: [Radial opposed-blade] [Butterfly] [Combination splitter] damper and multi-louvered equalizing grid with damper adjustable from diffuser face.  

G. Rectangular Ceiling Diffusers

1. Type: [Square, [adjustable pattern,] stamped, multi-core] [Square and rectangular, [adjustable pattern,] multi-louvered] diffuser to discharge air in [360 degree] [one-way] [two-way] [three-way] [four-way] pattern [with sector baffles where indicated].

2. Frame: [Surface mount] [Snap-in] [Inverted T-bar] [Spline] type. [In plaster ceilings, provide plaster frame and ceiling frame.]

3. Fabrication: [Steel] [Aluminum] with enamel off-white finish.

4. Accessories: [Radial opposed-blade] [Butterfly] [Combination splitter] damper and multi-louvered equalizing grid with damper adjustable from diffuser face.  
STIA prefers the following.

5. Type: Square and rectangular, adjustable pattern, multi-louvered diffuser to discharge air in a four-way pattern [with sector baffles where indicated].

6. Frame: Inverted T-bar type. [In plaster ceilings, provide plaster frame and ceiling frame.]

7. Fabrication: [Steel] [Aluminum] with enamel off-white finish.

H. Perforated Face Ceiling Diffusers

1. Type: Perforated face with fully adjustable pattern and removable face.

2. Frame: [Surface mount] [Snap-in] [Inverted T-bar] [Spline] type. [In plaster ceilings, provide plaster frame and ceiling frame.]

3. Fabrication: Steel with [steel] [or] [aluminum] frame and baked enamel [off-white] [___] finish.

4. Accessories: [Radial opposed-blade] [Butterfly] [Combination splitter] damper and multi-louvered equalizing grid with damper adjustable from diffuser face.  
STIA prefers the following.

5. Type: Perforated face with fully adjustable pattern and removable face.

6. Frame: Inverted T-bar type. [In plaster ceilings, provide plaster frame and ceiling frame.]

7. Fabrication: [Steel] [Aluminum] with baked enamel off-white finish.  

I. Modified Light Troffer Diffusers

1. Type: [single] [double] plenum constructed independent of light troffer with volume and pattern controllers, [4] [5] [6] inch air inlet either round or oval [top] [side]. Match diffusers to light troffer for airtight connection without tools.  
2. Fabrication: Galvanized steel with welded or soldered joints and finish matte black inside.

STIA prefers the following.

3. Type: [single] [double] plenum constructed independent of light troffer with volume and pattern controllers, air inlet, as specified on drawing schedule, either round or oval [top] [side]. Match diffusers to light troffer for airtight connection without tools.  
4. Fabrication: Galvanized steel with welded or soldered joints and finish matte black inside.
J. Ceiling Slot Diffusers
1. Type:
1. Type: Continuous [1/2] [3/4] [1] inch wide slot, [1] [two] [three] [four] slots wide, with adjustable vanes for left, right or vertical discharge [integral ceiling fire damper].

2. Fabrication: [Aluminum extrusions] [Steel] with factory [clear lacquer] [off-white enamel] [baked enamel] [___] finish [, color to be selected].

3. Frame: [1-1/4] [1] [___] inch margin with [countersunk screw] [concealed] [support clips for suspension system] [support clips for T bar] mounting and gasket [mitered end border] [open end construction] [end cap].

4. Plenum: Integral, galvanized steel, [insulated] [non-insulated].
STIA prefers the following.

1. Type: Continuous [1/2] [3/4] [1] inch wide slot, [1] [two] [three] [four] slots wide, with adjustable vanes for left, right or vertical discharge [; integral ceiling fire damper].

2. Fabrication: [Aluminum extrusions] [Steel] with factory off-white baked enamel finish.

3. Frame: 1 inch margin with support clips for T bar mounting and gasket mitered end border

4. Plenum: Integral, galvanized steel, insulated. 

1.2 REGISTERS AND GRILLES
A. Grilles and registers shall be [extruded aluminum] [prime-coated steel] [with [1] inch border] [___ foot blades at ___ inch spacing] and [horizontal] [vertical] blades.

B. Ceiling mounted units to mate with ceiling system. 

C. Ceiling Supply

1. Type: Streamlined and individually adjustable curved blades to discharge air along face of grille, [one-way] [two-way] deflection.

2. Frame: [1-1/4] [1] [___] inch margin with [countersunk screw] [concealed] mounting and gasket.

3. Fabrication: Aluminum extrusions with factory [off-white enamel] [clear lacquer] [prime coat] [___] finish.

4. Damper: Integral, gang-operated, opposed-blade type with removable key operator, operable from face.  
STIA prefers the following.

5. Type: Streamlined and individually adjustable curved blades to discharge air along face of grille, two-way deflection.

6. Frame: 1 inch margin with concealed mounting and gasket.

7. Fabrication: Aluminum extrusions with factory off-white enamel finish.

D. Ceiling Exhaust and Return

1. Type: Streamlined blades, [3/4 inch] [___] minimum depth, [3/4 inch] [___] maximum spacing, with blades set at 45 degrees, [vertical] [horizontal] face.

2. Frame: [1-1/4] [1] [___] inch margin with [countersunk screw] [concealed] mounting.

3. Fabrication: Steel with 20 gage minimum frames and 22 gage minimum blades, steel and aluminum with 20 gage minimum frame, or aluminum extrusions, with factory [off-white enamel] [baked enamel] [prime coated] [clear lacquer] [___] finish [, color as selected].

4. Damper: Integral, gang-operated, opposed blade type with removable key operator, operable from face where not individually connected to exhaust fans.  
STIA prefers the following.

5. Type: Streamlined blades, [3/4 inch] [___] minimum depth, [3/4 inch] [___] maximum spacing, with blades set at 45 degrees, [vertical] [horizontal] face.

6. Frame: 1 inch margin with concealed mounting.

7. Fabrication: Steel with 20 gage minimum frames and 22 gage minimum blades, steel and aluminum with 20 gage minimum frame, or aluminum extrusions, with factory off-white enamel finish.  

E. Ceiling Grid Core Exhaust and Return

1. Type: Fixed grilles of [1/2 x 1/2 x 1 inch] [1 x 1 x 1 inch] louvers.

2. Fabrication: [Polystyrene] [Acrylic] plastic with [off-white] [chrome] [___] finish.

OR

3. Frame: [1-1/4] [1] [___] inch margin with [countersunk screw mounting] [concealed mounting]. [Channel lay-in frame for suspended grid ceilings.]
4. Fabrication: Aluminum with factory [clear lacquer] [off-white enamel] [baked enamel] [___] finish.

5. Damper: Integral, gang-operated, opposed-blade type with removable key operator, operable from face.

STIA prefers the following.

6. Type: Fixed grilles of 1/2 x 1/2 x 1 inch louvers.

7. Fabrication: [Polystyrene] [Acrylic] plastic with off-white finish.

OR

8. Frame: Channel lay-in frame for suspended grid ceilings.
9. Fabrication: Aluminum with factory off-white enamel finish.

F. Ceiling Linear Exhaust and Return

1. Type: Streamlined blades with 90 degree [one-way] [two-way] deflection, 1/8 x 3/4 inch on [1/4] [1/2] inch centers.

2. Frame: [1-1/4] [1] [___] inch margin [, extra heavy for floor mounting,] with [countersunk screw] [concealed] mounting.

3. Fabrication: Steel with 20 gage minimum frames and 22 gage minimum blades, steel and aluminum with 20 gage minimum frame, or aluminum extrusions, with factory [off-white enamel] [baked enamel] [prime coated] [clear lacquer] [___] finish [, color to be selected].

4. Damper: Integral, gang-operated, opposed blade type with removable key operator, operable from face.

STIA prefers the following.

5. Type: Streamlined blades with 90 degree [one-way] [two-way] deflection, 1/8 x 3/4 inch on 1/2 inch centers.

6. Frame: [1-1/4] [1] [___] inch margin with concealed mounting.

7. Fabrication: Steel with 20 gage minimum frames and 22 gage minimum blades, steel and aluminum with 20 gage minimum frame, or aluminum extrusions, with factory off-white enamel finish.

G. Wall Supply

1. Type: Streamlined and individually adjustable blades, [3/4 inch] [___] minimum depth, [3/4 inch] [___] maximum spacing with spring or other device to set blades, [vertical] [horizontal] face, [single] [double] deflection.

2. Frame: [1-1/4] [1] [___] inch margin with [countersunk screw] [concealed] mounting and gasket.

3. Fabrication: Steel with 20 gage minimum frames and 22 gage minimum blades, steel and aluminum with 20 gage minimum frame, or aluminum extrusions, with factory [off-white enamel] [baked enamel] [prime coat] [clear lacquer] [___] finish [, color to be selected].

4. Damper: Integral, gang-operated opposed blade type with removable key operator, operable from face.

STIA prefers the following.

5. Type: Streamlined and individually adjustable blades, 3/4 inch minimum depth, 3/4 inch maximum spacing with spring or other device to set blades, [vertical] [horizontal] face, double deflection.

6. Frame: 1 inch margin with concealed mounting and gasket.

7. Fabrication: [Steel with 20 gage minimum frames and 22 gage minimum blades,] [Steel and aluminum with 20 gage minimum frame,] [or] [Aluminum extrusions,] with factory off-white enamel finish

H. Wall Exhaust and Return

1. Type: Streamlined blades, [3/4 inch] [___] minimum depth, [3/4 inch] [___] maximum spacing, with spring or other device to set blades, [vertical] [horizontal] face.

2. Frame: [1-1/4] [1] [___] inch margin with [countersunk screw] [concealed] mounting.

3. Fabrication: [Steel with 20 gage minimum frames and 22 gage minimum blades,] [Steel and aluminum with 20 gage minimum frame,] [or] [Aluminum extrusions,] with factory [off-white enamel] [baked enamel] [prime coated] [clear lacquer] [___] finish [, color to be selected].

4. Damper: Integral, gang-operated, opposed-blade type with removable key operator, operable from face.

STIA prefers the following.

5. Type: Streamlined blades, 3/4 inch minimum depth, 3/4 inch maximum spacing, with spring or other device to set blades, [vertical] [horizontal] face.

6. Frame: 1 inch margin with concealed mounting.

7. Fabrication: [Steel with 20 gage minimum frames and 22 gage minimum blades,] [Steel and aluminum with 20 gage minimum frame,] [or] [Aluminum extrusions,] with factory off-white enamel finish

I. Wall Grid Core Exhaust and Return

1. Type: Fixed grilles of [1/2 x 1/2 x 1/2 inch] [1/2 x 1/2 x 1 inch] [1 x 1 x 1 inch] louvers.

2. Frame: [[1-1/4] [1] [___] inch margin with [countersunk screw mounting.] [concealed mounting.]] [Lay-in frame for suspended grid ceilings.]
3. Fabrication: Aluminum with factory [clear lacquer] [off-white enamel] [baked enamel] finish [, color to be selected].

4. Damper: Integral, gang-operated, opposed-blade type with removable key operator, operable from face.

STIA prefers the following.

5. Type: Fixed grilles of 1/2 x 1/2 x 1/2 inch louvers.

6. Frame: 1 inch margin with concealed mounting.

7. Fabrication: Aluminum with factory off-white enamel finish

J. Linear Wall

1. Type: Streamlined blades with [0] [15] degree deflection, 1/8 x 3/4 inch on [1/4] [1/2] inch centers.

2. Frame: [1-1/4] [1] [___] inch margin with [countersunk screw] [concealed] mounting and gasket.

3. Fabrication: Aluminum extrusions, with factory [off-white enamel] [clear lacquer] [prime coat] [___] finish.

4. Damper: Integral [gang-operated opposed blade] [hinged single blade] damper with removable key operator, operable from face.

STIA prefers the following.

5. Type: Streamlined blades with 15 degree deflection, 1/8 x 3/4 inch on 1/2 inch centers.

6. Frame: 1 inch margin with concealed mounting and gasket.

7. Fabrication: Aluminum extrusions, with factory off-white enamel finish.

K. Linear Wall Supply

1. Type: Streamlined blades with [0] [15] degree deflection, 1/8 x 3/4 inch on [1/4] [7/16] [1/2] inch centers [, assembled on expanded tubes mandrel construction].

2. Frame: [1-1/4] [1] [___] inch [heavy] margin frame with [countersunk screw mounting] [concealed mounting and gasket] [, and mounting frame.]
3. Fabrication: Aluminum extrusions with factory [off-white enamel] [clear lacquer] [___] finish.

4. Damper: Integral [gang-operated opposed blade] [hinged single blade] damper with removable key operator, operable from face.

STIA prefers the following.

5. Type: Streamlined blades with 15 degree deflection, 1/8 x 3/4 inch on 1/2 inch centers.

6. Frame: 1 inch margin with concealed mounting and gasket.

7. Fabrication: Aluminum extrusions, with factory off-white enamel finish.

1.3 LOUVERS
A. Louvers: As specified by Architect.  
OR

B. General: AMCA licensed, double drainable, high performance louver. 

C. Nominal Free Area: 45 to 55 percent

D. Maximum Pressure Drop: 0.10-inch W.G.

E. Type: [4] [6] inch deep with [extruded aluminum] [stormproof] blades on 45 degree slope [with center baffle and return bend], heavy channel frame, bird screen with 1/2 inch square mesh for exhaust and 3/4 inch for intake. 
F. Fabrication: [16 gage thick galvanized steel] [or] [12 gage thick extruded aluminum], welded assembly, with factory [prime coat] [baked enamel] [anodized] [fluoropolymer spray] [___] finish [color to be selected].

G. Mounting: Furnish with [interior] [exterior] [flat flange] [angle flange] [screw holes in jambs] [masonry strap anchors] for installation.

1.4 LOUVER PENTHOUSE
A. Fabricate louver penthouses with mitered corners and reinforce with structural angles.

OR

B. Type: All welded assembly with 4 inch deep louvers, mitered corners, sheet aluminum roof, with factory [prime coat] [baked enamel] [anodized] [fluoropolymer spray] [___] finish [color to be selected].

STIA prefers the following.

C. Type: Factory fabricated, all welded assembly with 4 inch deep louvers, mitered corners, sheet aluminum roof, with factory baked off-white finish.

1.5 ROOF HOODS
A. Fabricate air inlet or exhaust hoods in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible.

B. Fabricate of reinforced galvanized steel, minimum 16 gage base and 20 gage hood, or aluminum, minimum 16 gage base and 18 gage hood. Provide removable hood; bird screen with 1/2 inch square mesh for exhaust and 3/4 inch for intake, [perimeter dampers for exhaust only,] [weather shield] and factory [prime coat] [baked enamel] finish.

C. Relief hoods shall be a hinged, weatherproof hood of aluminum with fiberglass coating inside and outside. Relief hoods shall be furnished with a 20 ga. aluminum, gravity, back-draft damper in the inlet base.

D. Mount unit on minimum 12 [STIA prefers 14] inch high curb base with insulation between duct and curb.

E. Hood outlet area minimum of twice throat area.

F. Exhaust hoods sized for maximum exhaust velocity of 300 fpm and maximum relief velocity of 150 fpm.

G. Intake hoods sized for maximum intake velocity of 500 fpm.

STIA prefers the following.

H. Exhaust or Relief:  Extruded aluminum with perimeter dampers, insulated, bird screen and weather shield.  Hoods sized for maximum pressure drop of 0.15-inches WG.   

I. Intake:  Extruded aluminum, insulated, bird screen and weather shield.  Hoods sized for maximum pressure drop of 0.10-inches WG.   

1.6 GOOSENECKS
A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, of minimum 18 gage galvanized steel.

B. Mount on minimum 12 [STIA prefers 14] inch high curb base where size exceeds [9 x 9 inch.] [___.]
PART 2   EXECUTION

1.1 EXAMINATION
A. Verify inlet/outlet locations.

B. Verify ceiling and wall systems are ready for installation.

1.2 INSTALLATION
A. Install diffusers to ductwork with airtight connection.

B. Select air terminals for the type of construction and the module of ceiling and wall in which they are mounted.

C. Sizes shown on drawings indicate duct connection with minimum 60% net free area.

D. Provide plaster frames for units mounting in plaster walls or ceilings.
E. Chain type safety on diffusers with 18" neck and larger.

F. Provide balancing dampers on duct take-off to diffusers, and grilles and registers.

STIA prefers the following.

G. Dampers are not to be specified as part of the diffuser, or grille and register assembly.

H. Paint diffusers/registers/grilles to match the ceiling system or wall. Refer to Section 09 90 00 - Paints and Coatings.
I. Paint ductwork behind air outlets and inlets matte black a minimum of 24 inches beyond grill. Refer to Section 09 90 00 - Paints and Coatings.

1.3 INTERFACE WITH OTHER PRODUCTS
A. Check location of outlets and inlets and make necessary adjustments in position to conform to architectural features, symmetry, and lighting arrangement.

B. Ceiling mounted units to mate with ceiling system.

1.4 TESTING
A. Performance tests in accordance with ADC Standard 1062 R2, Test Code, with ASHRAE Standard 36B.

1.5 SCHEDULES
Provide a schedule when the Project has many types and styles of air outlets. Refer to Port of Seattle Aviation/Facilities and Infrastructure “Mechanical Systems Standards, January 22, 2014”.  
PART 1   MEASUREMENT AND PAYMENT
3.1 GENERAL
A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions


01/29/2015 Revised Sole Source
MC-XXXXXXX / WP #XXXXXX
PART 1  IF  <> "Error*" "PART 1  
PART 1  

23 37 00–1
Rev. 01/29/15

