SECTION 23 37 13
AIR DISTRIBUTION DEVICES

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Diffusers

B. Grilles and registers

C. Laminar flow unitary panels

D. Variable Air Volume (VAV) terminal units

E. Variable Air Volume (VAV) extract terminal units

F. Laboratory Variable Air Volume (VAV) supply terminal units

G. Laboratory Variable Air Volume (VAV) extract terminal units

1.2 RELATED SECTIONS

A. Section 23 05 00:  Common Work Results for HVAC
B. Section 23 82 16:  Air Coils

C. Section 23 31 10:  Ductwork

D. Section 23 09 00:  Building Control Systems

E. Section 15960:  Air Flow Control Systems

F. Section 23 09 23:  Laboratory Airflow Control Systems

G. Section 23 09 93:  Control Sequences of Operation

H. Section 23 05 93:  Testing, Adjusting and Balancing

1.3 QUALITY ASSURANCE

A. Make air flow tests and sound level measurements in accordance with applicable ANSI/ASHRAE equipment test codes and standards.

B. Manufacturer shall certify cataloged performance and ensure correct application of air outlet types.

1.4 JOB CONDITIONS

A. Review requirements of outlets as to size, finish, and type of mounting prior to submitting shop drawings and schedules of outlets.

B. Check location of outlets and make necessary adjustments in position to conform with architectural features, symmetry and lighting arrangement.

1.5 SUBMITTALS

A. Furnish shop drawings for all equipment provided under this Section.  Variable air volume box submittals shall include point-to-point piping or wiring diagrams with all setpoints indicated.  Where control sequences require relays or other devices for proper operation, include submittal data on those devices.  Include calibration instructions with submittals.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Grilles, Registers and Diffusers: Titus, Anemostat, Krueger, Metalaire, Price, or approved equal.

B. Laminar Flow Unitary Panels: Titus, Anemostat, Krueger, Metalaire, Price, or approved equal.
C. Constant Air Volume (VAV) terminal units: Envirotec, Titus, Anemostat, Krueger, Metalaire, Price, or approved equal.

D. 
E. 
F. 
2.2 APPLICATION

A. Rate units in accordance with ANSI/ASHRAE Standard 70-1991.

B. Base air outlet application on space noise level of NC 35 maximum.

C. Provide supply outlets with sponge rubber seal around edge.

D. Provide baffles to direct air away from walls, columns, or other obstructions within radius of diffuser operation.

E. Sizes as noted on drawings.

2.3 SCHEDULE OF GRILLES, REGISTERS AND DIFFUSERS

A. Refer to schedule on drawings.

B. Unless noted otherwise on the schedule, finish all ceiling mounted devices with a white, baked enamel finish. Paint all other exposed devices that are not mounted in the ceiling with a prime coat for finish painting in the field by others.

C. Verify frame style required to accommodate ceiling and wall construction.

D. Provide fire rated three hour rated ceiling diffusers as scheduled on drawings. Include thermal blanket.  Install as described and illustrated in UL Fire Resistance Directory and per NFPA 90A.

2.4 VARIABLE AIR VOLUME (VAV) SUPPLY TERMINAL UNITS

A. General requirements of all supply terminal units:

1. Terminals shall be certified under the ARI Standard 880 Certification Program and carry the ARI Seal. Noncertified terminals may be submitted after testing at an independent testing laboratory under conditions selected by the engineering consultant in full compliance with ARI Standard 880. These tests must be witnessed by the engineering consultant with all costs to be borne by the terminal manufacturer. Testing does not ensure acceptance.

2. The terminal casing shall be minimum 22 gage galvanized steel, internally lined with ½ inch matte faced (Enviro-Loc™) natural fiber insulation that complies with UL 181 and NFPA 90A. The liner shall comply with ASTM G21 and G22 for Fungi and Bacteria Resistance. The discharge connection shall be slip and drive construction for attachment to metal ductwork.

3. The terminal casing shall be minimum 22 gage galvanized steel, internally lined with a non-porous, sealed liner which complies with UL 181 and NFPA 90A. Insulation shall be 4 lb. density. All cut edges must be sealed from the airstream using mechanically bonded metal barrier strips. Liners made of Mylar, Tedlar, Silane.  A woven fiberglass cloth is not acceptable. Insulation shall be equivalent to TITUS Steri-Loc™ or double wall lining is acceptable.

4. The terminal casing shall be minimum 22 gage galvanized steel. The units shall be lined with 1” thick dual density insulation, meeting UL 181 and NFPA 90A, enclosed between the unit casing and a non-perforated internal 22 gauge sheet metal cover extending over the fiberglass insulation, as well as covering the liner cut edges. The discharge connection shall be slip and drive construction for attachment to metal ductwork.

5. The damper shall be heavy gauge steel with shaft rotating in Delrin® self-lubricating bearings. Nylon bearings are not acceptable. Shaft shall be clearly marked on the end to indicate damper position. Stickers or other removable markings are not acceptable. The damper shall incorporate a mechanical stop to prevent overstroking and a synthetic seal to limit close-off leakage.

6. Actuators shall be capable of supplying at least 35 in.-lb. of torque to the damper shaft and shall be mounted externally for service access. Terminals with internal actuator mounting or linkage connection must include gasketed access panel, removable without disturbing ductwork.

7. VAV box flow sensors shall be furnished and installed by the box manufacturer. Sensors shall take multiple readings across the box inlet and be of the averaging type. Sensors shall be of metal construction. Plastic construction is allowable where materials are rated for use in the airstream, and where the sensor is reinforced with metal framing.

8. Provide external taps from the flow sensors for hook-up to a magnehelic gauge in order to read the cfm through the box.

9. All controls, plastic tubing, wiring, and damper operators shall be enclosed by a metal cover or have fire resistant rating for use in return air plenum.  All tubing and tubing connection fittings shall comply with materials requirements of Section 23 09 00, Building Control Systems.  All wiring shall comply with Division 16 requirements.

10. Each box shall have attached information of flow charts for CFM measurement, box type and instructions for calibration.

11. Boxes shall have external adjustments for field setting of maximum and minimum air volumes.  [Pneumatic controls only, delete for DDC controls]

12. All cfm settings are to be controlled by inlet velocity sensing.  Mechanical stops are unacceptable.

13. Where variable air volume box control is pneumatic, include flow sensor, primary air damper, primary air damper actuator and pressure independent, velocity reset type primary air controller. 

14. Where variable air volume box control is electronic, include the primary air damper. Flow sensors will be provided as described above. The damper actuators and controllers will be furnished by the Temperature Controls Contractor and sent to the VAV box manufacturer’s factory for factory installing. Calibration of those controllers remains the responsibility of the Temperature Control Contractor.

15. VAV box control shall be pressure independent.

16. VAV boxes shall be field changeable between normally open and normally closed operation, and direct acting and reverse acting operation, without the need for additional components. [Pneumatic controls only, delete for DDC controls]
17. Furnish hot water heating coils with capacities as indicated on the drawings. Control valves for hot water coils will be provided under Section 23 09 00, Building Control Systems.

18. Provide access panels on all VAV boxes with built-in heating coil. Access panels shall be insulated and of similar construction as VAV box casing, located upstream of the reheat coil, include quick release fasteners, and be gasketed to provide an air tight seal when installed.

B. Type 1 Variable Air Volume Box:

1. Furnish and install TITUS Model (P) (A) (D) ESV single duct, variable air volume terminals of the sizes and capacities shown in the plans.

2. Box minimum shall be factory set at 30% of the maximum desired cfm unless noted otherwise on the drawings.  Discharge NC shall not exceed 30 at the maximum cfm based on 1/2 inch water gauge inlet static pressure, five feet of 1 inch lined duct, and 10 dB room attenuation.  Radiated NC shall not exceed 30.  Boxes shall have not greater than 0.10 inch water gauge pressure drop across the box at selected flow rates.

3. Refer to [Section 23 09 93, Control Sequences of Operation] or [drawings] for control functions.

C. Type 2 Variable Air Volume Box:

1. Furnish and install TITUS Model (P) (A) (D) (E) ECV single duct, variable air volume retrofit terminals of the sizes and capacities shown in the plans.

2. The terminal casing shall be minimum 22-gauge galvanized steel, with a minimum of three concentric rolled beads to ensure units are round.

3. The damper shall be heavy gauge steel with shaft rotating in Delrin® self-lubricating bearings. Nylon bearings are not acceptable. Shaft shall be clearly marked on the end to indicate damper position. Stickers or other removable markings are not acceptable. The damper shall incorporate a mechanical stop to prevent overstroking and a synthetic seal to limit close-off leakage to the maximum values shown in the Damper Leakage table.

4. Actuators shall be capable of supplying at least 35 in.-lb. of torque to the damper shaft, and shall be mounted externally for service access.

5. Refer to [Section 23 09 93, Control Sequences of Operation] or [drawings] for control functions.

D. Type 3 Variable Air Volume Box:

1. Equal to Anemostat Model FASDT Master Supply Terminal.  Used with extract air box to provide tracking between the space air supply and exhaust/return.

2. Integral AMTC Master Tracking Control pressure independent variable or constant volume controller which regulates an air flow rate and also transmits the master signal to the submaster tracking control for the air extract box.  The master and submaster tracking controllers shall both be mounted on the supply variable air volume box.

3. Boxes shall include factory installed radiated noise shroud.

4. Discharge NC shall not exceed 30 at the maximum cfm based on 1/2 inch water gauge inlet static pressure, five feet of 1 inch lined duct, and 10 dB room attenuation.  Radiated NC shall not exceed 30.  Boxes shall have not greater than 0.10 inch water gauge pressure drop across the box at selected flow rates.

5. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

E. Type 4 Variable Air Volume Box:

1. Equal to Anemostat Model FAWSDT.  Used with extract air box to provide tracking between the space air supply and exhaust/return.

2. Integral AMTC Master Tracking Control pressure independent variable or constant volume controller which regulates an air flow rate and also transmits the master signal to the submaster tracking control for the air extract box.  The master and submaster tracking controllers shall both be mounted on the supply variable air volume box.

3. Boxes shall include factory installed radiated noise shroud.

4. Discharge NC shall not exceed 30 at the maximum cfm based on 1/2 inch water gauge inlet static pressure, five feet of 1 inch lined duct, and 10 dB room attenuation.  Radiated NC shall not exceed 30.  Boxes shall have not greater than 0.10 inch water gauge pressure drop across the box at selected flow rates.

5. Furnish hot water heating coils with capacities as indicated on the drawings.

6. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

F. Type 5 Variable Air Volume Box:

1. Equal to Anemostat Model DU variable or constant volume dual duct boxes.

2. Boxes shall include factory installed sound attenuator section and radiated noise shroud.

3. Boxes to include pressure independent hot and cold air volume controller.

4. Box shall be factory set at desired minimum and maximum air volume. Discharge NC shall not exceed 30 at the maximum cfm based on 1/2 inch water gauge inlet static pressure, five feet of 1 inch lined duct, and 10 dB room attenuation.  Radiated NC shall not exceed 30.

5. Hot air volume damper normally [***open***] [***closed***] on loss of main air.  Cold air volume damper normally [***open***] [***closed***] on loss of main air.

6. Airflow measurement shall be upstream of the dampers and represent the hot and cold cfm separately.

7. Airflow measurement shall be downstream of the dampers and represent the total airflow.

8. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

G. Type 6 Variable Air Volume Box:

1. Equal to Anemostat Model DUT dual duct, dual function master supply terminal box.  Used with extract air box to provide tracking between the space air supply and exhaust/return.

2. Constant volume/variable volume cooling only supply box with one inlet used to control constant volume air delivery (cool or ventilation) and one inlet used to supply variable volume cold air.

3. Pressure independent constant volume control and an AMTC Master Tracking Control pressure independent variable or constant volume controller which regulates an air flow rate and also transmits the master signal to the submaster tracking control for the air extract box.  The master and submaster tracking controllers shall both be mounted on the supply variable air volume box.

4. Box shall be factory set at desired minimum and maximum air volume.

5. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

H. Type 7 Variable Air Volume Box:

1. Equal to Anemostat Model DURT dual duct, dual function master supply terminal box with reheat coil.  Used with extract air box to provide tracking between the space air supply and exhaust/return.

2. Constant volume/variable volume cooling and heating supply box with one inlet used to control constant volume air delivery (cool or ventilation) and one inlet used to supply variable volume cold air.

3. Pressure independent constant volume control and an AMTC Master Tracking Control pressure independent variable or constant volume controller which regulates an air flow rate and also transmits the master signal to the submaster tracking control for the air extract box. The master and submaster tracking controllers shall both be mounted on the supply variable air volume box.

4. Box shall be factory set at desired minimum and maximum air volume.

5. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

I. Type 8 Variable Air Volume Box:

1. Equal to Anemostat Model HVI.

2. Boxes shall include factory installed sound attenuator section and radiated noise shroud.

3. Boxes to include normally open primary air damper/nozzle, attenuator/venturi section, normally open pneumatically operated induced air damper and pressure independent primary air volume controller.

4. Each box shall be provided with a removable access door of sufficient size to provide access to the interior of the box.

5. The induction box shall discharge 100% primary air at design capacity for maximum cooling.  The primary air volume controller shall vary the primary air capacity from design to 25% of design with a simultaneous increase in induced air volume for reduced cooling.  Each box shall have factory set maximum and minimum primary air volumes as specified or scheduled.  No manual volume balancing or external pressure regulators shall be required.

6. Discharge NC shall not exceed 30 at the maximum cfm based on 1/2 inch water gauge inlet static pressure, five feet of 1 inch lined duct, and 10 dB room attenuation.  Radiated NC shall not exceed 30.

7. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

J. Type 9 Variable Air Volume Box:

1. Equal to Anemostat Model HVIR.

2. Boxes shall include factory installed sound attenuator section and radiated noise shroud.

3. Boxes shall include normally open primary air damper/nozzle, attenuator/venturi section, normally open pneumatically operated induced air damper and pressure independent primary air volume controller.

4. Each box shall be provided with a removable access door of sufficient size to provide access to the interior of the box.

5. The induction box shall discharge 100% primary air at design capacity for maximum cooling.  The primary air volume controller shall vary the primary air capacity from design to 25% of design with a simultaneous increase in induced air volume for reduced cooling.  Each box shall have factory set maximum and minimum primary air volumes as specified or scheduled.  No manual volume balancing or external pressure regulators shall be required.

6. Discharge NC shall not exceed 30 at the maximum cfm based on 1/2 inch water gauge inlet static pressure, five feet of 1 inch lined duct, and 10 dB room attenuation.  Radiated NC shall not exceed 30.

7. Furnish two row hot water heating coils factory mounted in the boxes and with capacities as scheduled on the drawings.  Control valves for hot water coils will be provided under Section 23 09 00, Building Control Systems.

8. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

K. Type 10 Variable Air Volume Box:

1. Equal to Anemostat [***FP-IV-VV***] [***FP-IV-VV***].

2. Fan powered parallel flow induction box.

3. Boxes shall include factory installed sound attenuator section and radiated noise shroud.

4. The unit shall be a combination of a variable volume unit to handle the cooling, with a constant volume centrifugal fan to handle the heating.  When cooling is required and fan motor is off, unit shall deliver required amount of primary air.  When heating is required, primary air damper shall modulate to minimum flow and fan shall start and deliver a constant volume of induced air.

5. The unit shall include a directional backdraft damper and single direct drive centrifugal fan with forward curved blades.  Fan motor shall be 4 speed, (3 speed with 208 volt), permanent split capacitor type single tap with standard SCR speed controller, thermal overload protection, and with electrical disconnecting means.
6. Access doors shall be provided on the bottom of the box, large enough to permit removal of the fan motor.

7. The unit shall include an externally removable air filter at recirculated air inlet, a variable speed switch and hot water coil on downstream side of fan.  Coil shall be installed out of the primary air stream.  Only induced air shall pass through the coil.  Fan assembly shall be internally suspended on rubber isolators.

8. Each box shall be factory set for minimum and maximum cfm on primary side, and with knowledge of downstream pressure, factory set for constant cfm on heating side.

9. Units shall have passed ANSI/UL 883 safety test.

10. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

L. Type 11 Variable Air Volume Box:

1. Equal to Phoenix Controls Accel II venturi valves.

2. Mechanical, pressure independent regulator with high speed position/airflow controller. Airflow adjusted by positioning flow rate controller assembly.

3. Composite teflon shaft bearings.

4. Spring grade stainless steel spring and polyester or PPS slider assembly.

5. Insulated with 3/8 inch flexible closed-cell polyethylene. Density of 2.0 lb/sq. ft. Flame/smoke rating 25/50.

6. Pressure independent over a 0.6 inch to 3.0 inch w.c. drop across valve.

7. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

2.5 VARIABLE AIR VOLUME (VAV) EXTRACT TERMINAL UNITS

A. General requirements of all supply terminal units:

1. Terminals shall be certified under the ARI Standard 880 Certification Program and carry the ARI Seal. Noncertified terminals may be submitted after testing at an independent testing laboratory under conditions selected by the engineering consultant in full compliance with ARI Standard 880. These tests must be witnessed by the engineering consultant with all costs to be borne by the terminal manufacturer. Testing does not ensure acceptance.

2. The terminal casing shall be minimum 22 gage galvanized steel, internally lined with ½ inch matte faced (Enviro-Loc™) natural fiber insulation that complies with UL 181 and NFPA 90A. The liner shall comply with ASTM G21 and G22 for Fungi and Bacteria Resistance. The discharge connection shall be slip and drive construction for attachment to metal ductwork.

3. The terminal casing shall be minimum 22 gage galvanized steel, internally lined with a non-porous, sealed liner which complies with UL 181 and NFPA 90A. Insulation shall be 4 lb. density. All cut edges must be sealed from the airstream using mechanically bonded metal barrier strips. Liners made of Mylar, Tedlar, Silane.  A woven fiberglass cloth is not acceptable. Insulation shall be equivalent to TITUS Steri-Loc™ or double wall lining is acceptable.

4. The terminal casing shall be minimum 22 gage galvanized steel. The units shall be lined with 1” thick dual density insulation, meeting UL 181 and NFPA 90A, enclosed between the unit casing and a non-perforated internal 22 gauge sheet metal cover extending over the fiberglass insulation, as well as covering the liner cut edges. The discharge connection shall be slip and drive construction for attachment to metal ductwork.

5. The damper shall be heavy gauge steel with shaft rotating in Delrin® self-lubricating bearings. Nylon bearings are not acceptable. Shaft shall be clearly marked on the end to indicate damper position. Stickers or other removable markings are not acceptable. The damper shall incorporate a mechanical stop to prevent overstroking and a synthetic seal to limit close-off leakage.

6. Actuators shall be capable of supplying at least 35 in.-lb. of torque to the damper shaft and shall be mounted externally for service access. Terminals with internal actuator mounting or linkage connection must include gasketed access panel, removable without disturbing ductwork.

7. VAV box flow sensors shall be furnished and installed by the box manufacturer. Sensors shall be easily field convertable from high range to low range without having to remove ductwork or the VAV box.  Sensors shall take multiple readings across the box inlet and be of the averaging type. Sensors shall be of metal construction. Plastic construction is allowable where materials are rated for use in the airstream, and where the sensor is reinforced with metal framing.

8. Provide external taps from the flow sensors for hook-up to a magnehelic gauge in order to read the cfm through the box.

9. All controls, plastic tubing, wiring, and damper operators shall be enclosed by a metal cover or have fire resistant rating for use in return air plenum.  All tubing and tubing connection fittings shall comply with materials requirements of Section 23 09 00, Building Control Systems.  All wiring shall comply with Division 16 requirements.  

10. Each box shall have attached information of flow charts for CFM measurement, box type and instructions for calibration.

11. Boxes shall have external adjustments for field setting of maximum and minimum air volumes.  All cfm settings are to be controlled by inlet velocity sensing.  Mechanical stops are unacceptable.

12. Where variable air volume box control is pneumatic, include flow sensor, primary air damper, primary air damper actuator and pressure independent, velocity reset type primary air controller. 

13. Where variable air volume box control is electronic, include the primary air damper. Flow sensors will be provided as described above. The damper actuators and controllers will be furnished by the Temperature Controls Contractor and sent to the VAV box manufacturer’s factory for factory installing. Calibration of those controllers remains the responsibility of the Temperature Control Contractor.

14. VAV box control shall be pressure independent.

15. VAV boxes shall be field changeable between normally open and normally closed operation, and direct acting and reverse acting operation, without the need for additional components.

16. Air volume controller shall control air volume within plus or minus 5% of design air volume regardless of changes in system static pressure.  

17. Furnish hot water heating coils with capacities as indicated on the drawings. Control valves for hot water coils will be provided under Section 23 09 00, Building Control Systems.

18. Provide access panels on all VAV boxes with built-in heating coil. Access panels shall be insulated and of similar construction as VAV box casing, located upstream of the reheat coil, include quick release fasteners, and be gasketed to provide an air tight seal when installed.

B. Type 1 Extract Variable Air Volume Box:

1. Equal to Anemostat Model XFASDT. Used with air supply box to provide tracking between the space air supply and exhaust/return.

2. Integral ASTC Submaster Tracking Control and DVT duct velocity transmitter that enables the extract box to track the master supply box.

3. Boxes shall include factory installed radiated noise shroud.

4. Box shall be factory set at desired minimum and maximum air volume.  Discharge NC shall not exceed 30 at the maximum cfm based on 1/2 inch water gauge inlet static pressure, five feet of 1 inch lined duct, and 10 dB room attenuation.  Radiated NC shall not exceed 30.  Boxes shall have not greater than 0.10 inch water gauge pressure drop across the box at selected flow rates.

5. Refer to Section  23 09 93, Control Sequences of Operation, for control functions.

C. Type 2 Extract Variable Air Volume Box:

1. Equal to Anemostat Model SSAFT.

2. Housing, damper and flow sensor shall be constructed of 316L stainless steel.

3. Integral ASTC Submaster Tracking Control and DVT duct velocity transmitter that enables the extract box to track the master supply box.

4. Shaft bearing shall be constructed of nylon or delron corrosion resistant materials.

5. Stainless steel multipoint air flow sensing transmitter installed ahead of the control damper.  Sensor shall be replaceable without disrupting the ductwork containing the air valve.  Sensor shall include external taps for flow measurement.

6. Damper actuator shall be quick acting, normally open, pneumatic rotary actuator which requires no connecting linkage.

7. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

D. Type 3 Extract Variable Air Volume Box:

1. Equal to Anemostat Model XAFT.

2. Housing and damper shall be constructed of galvanized steel.

3. Integral ASTC Submaster Tracking Control and DVT duct velocity transmitter that enable the extract box to track the master supply box.

4. Shaft bearing shall be constructed of nylon or delron corrosion resistant materials.

5. Multipoint air flow sensing transmitter installed ahead of the control damper.  Sensor shall be replaceable without disrupting the ductwork containing the air valve.  Sensor shall include external taps for flow measurement.

6. Damper actuator shall be quick acting, normally open, pneumatic rotary actuator which requires no connecting linkage.

7. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

E. Type 4 Extract Variable Air Volume Box:

1. Equal to Anemostat Model XDUT dual duct, dual function submaster exhaust/return terminal box.  Used with supply air box to provide tracking between the space air supply and exhaust/return.

2.  [***Stainless steel***] [***Galvanized steel***] [***Corrosion resistant coated galvanized steel***] materials where the box components are in contact with the airstream.

3. Constant volume/variable volume exhaust/return control.

4. Integral ASTC Submaster Tracking Control and DVT duct velocity transmitter that enable the extract box to track the master supply box.

5. Box shall be factory set at desired minimum and maximum air volume.

6. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

F. Type 5 Extract Variable Air Volume Box – Non Corrosive airstreams:

1. Equal to Phoenix Controls Accel II venturi valves.

2. Mechanical, pressure independent regulator with high speed position/airflow controller. Airflow adjusted by positioning flow rate controller assembly.

3. Shaft and shaft support brackets constructed of 316 stainless steel. Pivot arm and internal mounting link made of aluminum.

4. Composite teflon, polyester or PPS (polyphenylene sulfide) shaft bearings.

5. Spring grade stainless steel spring and polyester or PPS slider assembly.

6. Pressure independent over a 0.6 inch to 3.0 inch w.c. drop across valve.

7. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

G. Type 6 Extract Variable Air Volume Box – Corrosive airstreams:

1. Equal to Phoenix Controls Accel II venturi valves.

2. Mechanical, pressure independent regulator with high speed position/airflow controller. Airflow adjusted by positioning flow rate controller assembly.

3. Shaft and shaft support brackets constructed of 316 stainless steel. Pivot arm and internal mounting link made of 316 or 303 stainless steel.

4. Air valve shall be coated with baked on corrosion resistant phenolic coating. Internal nuts, bolts and rivets shall be stainless steel.

5. Composite teflon, or PPS (polyphenylene sulfide) shaft bearings.

6. Spring grade stainless steel spring and teflon or PPS slider assembly.

7. Pressure independent over a 0.6 inch to 3.0 inch w.c. drop across valve.

8. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

H. Type 7 Extract Variable Air Volume Box – Highly corrosive airstreams:

1. Equal to Phoenix Controls Accel II venturi valves.

2. Mechanical, pressure independent regulator with high speed position/airflow controller. Airflow adjusted by positioning flow rate controller assembly.

3. Shaft and shaft support brackets constructed of 316 stainless steel. Pivot arm and internal mounting link made of 316 or 303 stainless steel with baked on corrosion resistant phenolic coating.

4. Air valve shall be coated with baked on corrosion resistant phenolic coating. Internal nuts, bolts and rivets shall be stainless steel with phenolic coating or titanium.

5. No exposed aluminum or stainless steel components.

6. Composite teflon, or PPS (polyphenylene sulfide) shaft bearings.

7. Spring grade stainless steel spring with baked on corrosion resistant phenolic coating and teflon or PPS slider assembly.

8. Refer to Section 23 09 93, Control Sequences of Operation, for control functions.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Grilles, Register and Diffusers:

1. Install items in accordance with manufacturers' printed instructions.  Rigidly fasten ducts behind grilles, registers and diffusers.

2. Supplier and contractor shall work very closely with ceiling contractor and electrical contractor to coordinate the installation of the Multi-Vent type ceiling panels.

3. Provide the required air throw and spread with no apparent drafts or excessive air movement within the conditioned area. Provide air distribution accessories necessary to effect these conditions. Replace devices causing excessive noise, drafts and air movements. Adjust cores to direct air pattern to avoid downdrafts and excessive air movement. Adjust directional tabs in square diffusers and in linear diffusers to provide proper air distribution pattern.

4. Check location of outlets and inlets and make necessary adjustments in position to conform with architectural features, symmetry, and lighting arrangement. 

5. Install diffusers to ductwork with airtight connection.

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

7. Paint ductwork visible behind air outlets and inlets matte black. (2 coats). Extend painting inside duct as far as is visible through the outlet and inlet.

8. Provide diffusers, registers and grilles with sheet metal round to square transitions as required by duct attachment. Duct size as shown on drawings.

9. Sizes shown on drawings for diffusers, registers and grilles are "neck" sizes. Size of face shall depend on ceiling/wall/floor application. Where diffusers/registers/grilles are provided for lay-in suspended type ceilings, the nominal size of face shall be 24 by 24 inch or 24 by 48 inch unless otherwise shown.

10. Where sufficient clearance is unavailable to provide a smooth radius branch duct connection to neck, provide a sheet metal plenum at diffuser/register neck and connect duct at side of plenum.

11. Paint integral opposed blade dampers matte black (2 coats).

12. Provide extractor for outlets/inlets located at exposed duct.

13. Provide support of inlets/outlets independent of ceiling.

B. Support of Sterilflo System as follows:

1. Support the Sterilflo air distribution system to the structure above. The ceiling cannot support the system.

2. Sterilflo perimeter, including plenum, face and distribution devices weigh 15 pounds per lineal foot of length. The perimeter elbows weigh 25 pounds each. Drill the continuous hanger angles every 4 feet on center on both sides and extend 1/2 diameter hanger rods up to the structure in accordance with manufacturer's recommendations. Seismically brace the system to resist lateral movement in all directions.

3. Support and brace as detailed on Drawings.

4. The Sterilflo center panels weigh 20 pounds per square foot.

Support the center grid system similar to the suspended ceiling grid system. Support as shown on the architectural drawings.

C. Support the Krueger ORD panels as follows:

1. Support the grid system and the panels to the structure above.

2. Provide 4 hanger wires for each ORD panel and connect to the four corner hanger brackets on the backpans.

3. Support the center grid system similar to the suspended ceiling grid system. Support as shown on the architectural drawings.

D. Variable Air Volume Boxes:

1. Install in accordance with manufacturer's instructions.

2. Coordinate installation of VAV boxes, especially fan powered type, with all other trades so as to provide required access clearances for servicing those pieces of equipment.

3. Refer to Section 23 09 00, Building Control Systems, and Section 23 09 93, Control Sequences of Operation, for temperature control sequences.

4. Provide minimum of three diameters of straight rigid duct on inlet of each VAV box.

5. Provide ceiling access doors or locate units above easily removable ceiling components.

6. Support units individually from structure. Do not support from adjacent ductwork.

7. Connect to ductwork in accordance with Section 23 31 10.

8. Installation of all laboratory extract air valves and supply boxes shall be closely coordinated with the laboratory airflow control system supplier.
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