SECTION 15850

AIR OUTLETS AND INLETS

PART1 - GENERAL
1.1   SECTION INCLUDES
A.  Ceiling, wall, floor, and .roof air outlets and inlets including:

1.     Diffusers.

2.     Registers

3.      Grilles.

4.     Critical Environment Diffusers.

5.     Louvers / Louvered Penthouses

6.     Roof-Mounted Air Inlets / Outlets

1.2   REFERENCES

A.  ADC 1062         Air Distribution and Control Device Test Code

B.  AMCA500L      Laboratory Method of Testing Louvers for Rating

C.  NFPA 90A        Installation of Air Conditioning and Ventilating Systems

D.  ARI 885            Procedure for Estimating Occupied Space Sound Levels in the 

Application of Air Terminals and Air Outlets

E.  ARI 890            Rating of Air Diffusers and Air Diffuser Assemblies

F.  ASHRAE 70     Method of Testing for Rating the Air Flow Performance of

Outlets and Inlets

G.  SMACNA        HVAC Duct Construction Standards - Metal and Flexible

1.3   SUBMITTALS
A.  Include product data for outlets and inlets indicating type, size, location, application, and noise level.

B.  Review requirements of outlets and inlets as to size, finish, and type of mounting prior to submitting product data and schedules of outlets and inlets.

C.  Include manufacturer's installation instructions.

1.4  QUALITY ASSURANCE
A.  Test and rate performance of air outlets and inlets in accordance with ADC Equipment Test Code 1062 and ASHRAE 70.

B.  Test and rate performance of louvers in accordance with AMCA 500L.

C.  Conform to NFPA 90A.

PART 2 - PRODUCTS

2.1   DIFFUSERS, REGISTERS, AND GRILLES

A.   MANUFACTURERS

1.     Krueger.

2.     MetalAire.

3.     Nailor.

3.     Titus.

B.   RECTANGULAR LOUVERED FACE CEILING DIFFUSERS (TYPES A / A1)

1.     Rectangular, adjustable pattern, louvered multicore type diffuser to discharge air in 1, 2, 3, or 4-way pattern. Diffuser shall be supplied with 4-way pattern unless noted otherwise.

2.    Assembly shall consist of an outer frame with a removable inner core.

3.     A round or rectangular duct inlet shall be provided based on duct configuration. In plaster ceilings, provide plaster frame and ceiling frame.

4.     Fabricate of steel or aluminum (as scheduled) with baked anodic acrylic paint #26 white finish.

5.     Provide radial opposed blade steel damper and multi-louvered equalizing grid with damper adjustable from diffuser face.

6.    Basis of Design: Titus TDCA / TDCA-AA.

C.  PERFORATED FACE CEILING DIFFUSERS (TYPE B)

1.     Perforated face with 3/16-inch diameter holes on 1/4-inch staggered centers with no less than 51-percent free area. Provide fully adjustable curved blade pattern controller in the diffuser neck.

2.    A round or rectangular duct inlet shall be provided based on duct configuration. In plaster ceilings, provide plaster frame and ceiling frame.

3.     Fabricate of steel or aluminum (as scheduled) with baked anodic acrylic paint #26 white finish.

4.     Provide opposed blade steel damper adjustable from diffuser face by unlatching the diffuser face, and multi-louvered equalizing grid.

5.    Basis of Design: Titus PCS / PCS-AA

D.  CEILING PLENUM SLOT DIFFUSERS (TYPE C)

1.    Continuous 3/4-inch wide high induction single slot, with two horizontal outside sections and a center down-blow section. The length of the down-blow section shall be as scheduled.

2.    The outside supply sections shall have extruded aluminum curved deflector blades. The down-blow section shall have an adjustable steel pattern controller to vary the vertical discharge and discharge volume.

3.     Center down-blow section shall have 1/4-inch thick insulated internal lining on each side opposite of the pattern controller.

4.     Fabricate of steel with factory black finish.

5.     Fabricate 7-inch high plenum for use in lay-in ceilings with 1/2-inch thick external insulation around entire plenum.

6.     Basis of Design: Titus N-1-D.

E.   CONTINUOUS SLOT LINEAR SUPPLY/RETURN/EXHAUST D1FFUSERS (TYPE D)

1.  Continuous slot that integrates into ceiling system. Where curved linear slot diffusers are indicated, they shall be factory stretch curved to exact radii required. Diffuser shall be capable of supporting the ceiling system with integral support clips. Refer to air device schedule for mounting types.

2.  Diffuser shall have number of slots and slot width as scheduled on the Drawings. Provide factory-installed mitered ends as required. 

3.  Pattern controllers shall be provided in supply diffusers and shall be minimum one-piece 0.062 extruded aluminum, positioned between spring steel loaded spacers.   Pattern controllers shall allow vertical and horizontal throw control, and shall allow airstream to be "jetted" and vectored into the space (where specified). Provide with fully adjustable integral pattern controllers, 24-inch on-center.

4.  Flanges exposed to view shall be baked anodic acrylic paint #26 white finish while all other surface shall be painted flat black.

5.  Supply Plenums shall be factory-provided by the same manufacturer as the continuous linear slot diffuser. Plenum length shall be as shown on Drawings. Plenum shall be constructed of 24-gauge galvanized steel and internally lined with black matte fiberglass insulation meeting requirements of NFPA 90A to prevent erosion.

6.  Return hoods shall be provided on all return air slots and shall have 51-percent free area and constructed of 24-gauge perforated galvanized steel metal painted flat black.

7.  Where indicated on Drawings, provide a friction-type volume damper located in the entry collar of the supply air plenum, accessible through the slot diffuser.

8.  Refer to architectural drawings for curve radius and exact length.

9.  Basis of Design: Titus FL Flowbar Diffuser / Titus FBPl Insulated Plenum.

F.    LAMINAR FLOW CRITICAL ENVIRONMENT DIFFUSERS (TYPE E)

1. Provide diffuser constructed using 6" tall (maximum) back pan with integral hanger tabs to secure unit to structure above. Diffuser shall have integral internal baffle and integral volume damper accessible through face of diffuser. Face shall be secured in place by 1/4-turn fasteners for quick removal. Provide with removable center plug for adjusting damper.

2. Fabricate diffuser of 22-gauge Type 304 stainless steel perforated with 3/32-inch diagram holes on 1/4-inch centers. Face free area shall be 13 percent.

3. Provide with retainer cable (safety chain).

4. Where indicated, multiple laminar flow diffusers shall be factory integrated with the vertical air curtain slots to form a room clean zone.

5. Basis of Design: TLF-SS.

G.   VERTICAL AIR CURTAIN CRITICAL ENVIRONMENT SLOT DIFFUSER  (TYPE F)

1.  Provided-slot diffuser constructed for a 12-inch wide plenum.  Diffuser shall have provision for disabling one slot. For multi-sectional diffusers, provide with joiner mullions.  Slot blades shall be adjustable from 5 degrees to 15 degrees.  Diffuser shall be secured in place by 1/4-turn fasteners for quick removal.

2.  Diffuser plenum and frame shall be factory manufactured and installed on the diffuser and shall have a mill finish. Plenum shall have all outer corners radiused with a 3/4-inch minimum radius. Plenum inlet height shall be 5-inch, 6-inch, or 8-inch high and of sufficient length to reduce the incoming air velocity to 1,000 feet per minute or less.

3.  Fabricate diffuser and plenum of 22-gauge Type 304 stainless steel. 

4.  Where indicated, multiple laminar flow diffusers shall be factory integrated with the vertical air curtain slots to form a room clean zone. 

5.  Basis of Design: LineaTec-SS. 

H.  ROUND CEILING DIFFUSERS (TYPE G)

1.  Round, adjustable pattern, stamped or spun, multi-cone type diffuser to discharge air in 360-degree pattern.

2.  Round diffuser collar shall not project more than 1-inch above ceiling face and connect to duct with duct ring. In plaster ceilings, provide plaster ring and ceiling plaque.

3.  Fabricate of 18-gauge steel or 0.051 aluminum (as scheduled) with baked anodic acrylic paint #26 white finish.

4.  Provide radial opposed blade steel damper and multi-louvered equalizing grid with damper adjustable from diffuser face. 

5.  Basis of Design: Titus TMR / TMR-AA. 

I.    CEILING/WALL SUPPLY REGISTERS/GRILLES (TYPE H)

1.  Streamlined and individually adjustable curved blades spaced 3/4-inch on centers to discharge air along face of grille, two-way deflection.

2.  Fabricate 1-1/4-inch margin frame with concealed mounting and gasket.

3.  Fabricate of steel or aluminum (as scheduled) with baked enamel baked anodic acrylic paint #26 white finish or aluminum finish (as scheduled).  Screw holes shall be countersunk for neat appearance.

4.  Provide integral, gang-operated opposed blade dampers with removable key operator, operable from face.

5.  Basis of Design: Titus 300R / 300F.

J.    CEILING/WALL LINEAR BAR EXHAUST AND RETURN GRILLES (TYPE J)

1.     Linear bar grille with 1/4-inch bars at 1/2-inch spacing with 0-degree deflection.

2.     Fabricate 1-1/4-inch margin frame with countersunk screw mounting.

3.     Fabricate of extruded aluminum bars in a heavy extruded aluminum border. Bars shall be fixed and parallel to long dimension. Support bars shall be placed behind the deflection bars parallel to short dimension and shall be spaced at n more than 9-inches apart. Finish shall be baked anodic acrylic paint #26 white finish.

4.     Optional factory-diffuser curving shall be done where indicated on the Drawings.

5.     Where not individually connected to exhaust fans, provide integral, gang-operated opposed blade dampers, operable from face.

6.    Basis of Design: TausCT-540.

K.   PERFORATED FACE RETURN/EXHAUST GRILLES (TYPES K / K1)

1.  Perforated face with 3/16-inch diameter holes on 1/4-inch staggered centers with no less than 51-percent free area.

2.  A round or rectangular duct inlet shall be provided based on duct configuration. In plaster ceilings, provide plaster frame and ceiling frame.  In non-ducted applications, refer to air device schedule for neck sizes.

3.  Fabricate of steel or aluminum (as scheduled) with baked anodic acrylic paint #26 white finish.

4.  Where not individually connected to exhaust fans, provide integral, gang-operated opposed blade dampers with removable key operator, operable from face.

5.  Basis of Design: Titus PAR / PAR-AA.

L.  CEILING/WALL EGGCRATE EXHAUST AND RETURN REGISTERS/GRILLES

(TYPES L/L1)

1.  Fixed grilles of 1/2-inch by 1/2-inch by 1/2-inch louvers.

2.  Fabricate 1-1/4-inch margin frame with countersunk screw mounting for gypsum board ceiling or lay-in frame for suspended grid ceilings.

3.  Fabricate of extruded aluminum with baked anodic acrylic paint #26 white finish.

4.  Where not individually connected to exhaust fans, provide integral, gang-operated opposed blade dampers with removable key operator, operable from face.

5.  Basis of Design: Titus 50F.

M.  CONTINUOUS SLOT LINEAR SUPPLY/RETURN/EXHAUST DIFFUSERS

(TYPE M)

1.  Same as Type D diffuser but without pattern controller.

2.  Where scheduled, provide factory fabricated return hood/light shield consisting of 51 percent free area perforated galvanized steel, painted flat black.

N.   CEILING/WALL EXHAUST AND RETURN REGISTERS/GRILLES (TYPE N)

1.  Streamlined and individually adjustable curved blades spaced 3/4-inch on centers. Blades shall have a 35-degree fixed deflection.

2.  Fabricate 1-1/4-inch margin frame with concealed mounting and gasket.

3.  Fabricate of steel or aluminum (as scheduled) with baked anodic acrylic paint #26 white finish or aluminum finish (as scheduled). Screw holes shall be countersunk for neat appearance.

4.  Provide integral, gang-operated opposed blade dampers with removable key operator, operable from face.

5.  Basis of Design: Titus 350R / 350F.

2.2  LOUVERS / LOUVERED PENTHOUSES
A.   MANUFACTURERS

1.    Acme Manufacturing.

2.     Airolite.

3.     Greenheck.

4.     Ruskin.

B.   LOUVERS

1.  Provide stationary 6-inch deep louvers with blades on 45-degree slope with hidden mullions, heavy channel frame, birdscreen on interior side with 0.75-inch x 0.051-inch. Provide a minimum of 45 percent free area. 

2.  Fabricate frame of 0.125-inch extruded aluminum, welded assembly.  Blades shall be 0.090-inch extruded aluminum, J-style blades. Provide factory prime coat finish. Exterior finish coat shall be per architectural painting specification selection with color as selected by architect.  Louver design shall incorporate structural supports required to withstand an equivalent wind load of 120 miles per hour.

3.  Furnish with exterior angle flange for installation.

4.  Pass 750 feet per minute free velocity with less than 0.10 inches of water pressure drop (exhaust), based in accordance with AMCA 500. Water penetration less than 0.025 ounce of water per foot of free area at 750 feet per minute.

6.  Basis of Design: Ruskin ELF6811.

C.   LOUVERED PENTHOUSES

1.  Provide 0.063-inch aluminum louvered penthouse with extruded aluminum 1-1/2 x 4 x 1-1/2 inches structural support. Louver shall have mitered corners and 0.75-inch x 0.051-inch aluminum birdscreen. Entire penthouse assembly shall be factory assembled. Provide insect screen on intake applications.

2.  Where blank-off panels are specified or required, provide 0.040-inch aluminum sheet, factory installed with removable screws and neoprene gaskets.

3.  Provide standard mill finish with Kynar 500 Fluoropolymer Coating, conforming MMA 605.2.   Apply coating following cleaning and pretreatment. Total Dry Film Thickness shall be approximately 1.2 mils.  Color as selected by Architect from manufacturer's standard colors.

4.  Dimension shall be as scheduled or indicated on Drawings.

5.  Basis of Design: Ruskin PHM.

2.3   ROOF-MOUNTED AIR INLETS AND OUTLETS
A.   MANUFACTURERS

1.    Acme Manufacturing.

2.    Cook.

3.    Greenheck.

B.   ROOF HOODS

1.  Fabricate of spun aluminum minimum 0.080-inch base and 0.050-inch hood; suitably reinforced; with removable hood; birdscreen with 1/2-inch square mesh. Provide 18 mesh aluminum insect screens.

3.  Mount unit on minimum 12-inch high curb base with insulation between duct and curb.

4.  Make hood outlet area minimum of twice throat area.

5. Basis of Design: Acme Manufacturing TIV.

C.   GOOSENECKS

1.  Fabricate in accordance with SMACNA 1035, Class 1 inch, of minimum 16 gage galvanized steel. Minimum height to bottom of gooseneck opening shall be 36-inches.

2.  Provide birdscreen with 1/2-inch square mesh.   Provide 18 mesh aluminum insect screens.

3.  Provide guy-wires/supports as required to support gooseneck for maximum 120 miles per hour wind loading.

4.  Provide prime coat and finish coats per architectural and mechanical specification sections. Color as selected by architect. Screens shall not be painted and paint shall not be allowed to impinge on screen area.

2.4   CORROSION PROTECTION
A.     Coat all inlets and outlets in corrosive areas with two coats air dried Heresite.

PART 3 EXECUTION

3.1   INSTALLATION
A.  Install items in accordance with manufacturers' instructions.

B.  Check location of outlets and inlets and make necessary adjustments in position to conform with architectural features, symmetry, and lighting arrangement, and to maintain minimum separation distances between air intakes and exhausts as required by applicable codes.

C.  Install diffusers to ductwork with airtight connection.

D.  Provide balancing dampers on duct take-off to diffusers, and grilles and registers, regardless of whether dampers are specified as part of the diffuser, or grille and register assembly.

E.  Paint ductwork visible behind air outlets and inlets matte black.

F.  Provide all specialties and frames for air devices required for installation in ceiling type indicated in architectural documents.   Provide all cutting and patching of T-bars, gypsum board and other ceiling systems as required for installation of air devices.
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