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SECTION 15810 (23 31 13)
METAL DUCTS

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Low and medium pressure duct.

B. Variable air volume boxes.

C. Ventilation ductwork.

D. Fire and smoke dampers.

1.2 RELATED SECTIONS

A. Section 15060 - Hangers and Supports.

B. Section 15083 - Duct Insulation.

C. Section 15825 - Electric Duct Heater.
D. Section 15850 - Air Outlets and Inlets.

1.3 REFERENCES

A. ASHRAE - Fundamentals Handbook; Chapter 32 - Duct Design, Latest Edition.

B. ASHRAE - HVAC Systems and Equipment; Chapter 16 - Duct Construction, Latest Edition.

C. ASTM A 90 - Weight of Coating on Zinc-Coated (Galvanized) Iron or Steel Articles.

D. ANSI/NFPA 90A - Installation of Air Conditioning and Ventilating Systems.

E. SMACNA - HVAC Duct Construction Standards - Metal and Flexible.

F. UL 181 - Factory-Made Air Ducts and Connectors.

G. UL 555 - Fire Dampers.

H. UL555S - Smoke Dampers.

1.4 DEFINITIONS

A. Pressure Classifications:

1. Low Pressure/Low Velocity: Less than or equal to 2 inch water gauge (WG) positive or negative static pressure and velocities less than 2,500 FPM.

2. Medium Pressure/High Velocity: 2 inch WG to 9 inch water gauge (WG) positive or negative static pressure and velocities greater than 2,500 FPM.

B. Duct Sizes: Inside clear dimensions are indicated on drawings.  For double wall insulated duct, free inside clear dimensions shall be maintained.
C. Low Pressure: 

1. Three Pressure Classifications:
(a) 1/2 inch WG positive or negative static pressure and velocities less than 2,000 FPM.
(b) 1 inch WG  positive or negative static pressure and velocities less than 2,500 FPM.
(c) 2 inch WG positive or negative static pressure and velocities less than 2,500 FPM.

D. Ductwork: 

1. Designed to be designed under provisions of the requirements for the specified SMACNA duct pressure classification.  

2. Duct Pressure Classification: As required for the pressure available from the fan or a minimum of 2 inch WG, whichever is greater.
3. Ductwork to be sealed to SMACNA Class “A” requirements including the transverse joints, fitting connections, 45 degree takeoff connections, bellmouth connections and longitudinal seams.

1.5 REGULATORY REQUIREMENTS

A. Construct ductwork to ANSI/NFPA 90A and 96 standards.

1.6 SUBMITTALS

A. Recycled Duct Content:

1. State the percentage of pre-consumer and post-consumer recycled content per unit of product.

2. State the relative dollar value of the recycled content product to the total dollar value of the product included in project.

3. If the recycled content product is part of an assembly, state the percentage of the recycled content product in the assembly by weight.

4. If the recycled content product is part of an assembly, state the relative dollar value of the recycled content product to the total dollar value of the assembly.
B. Submit detailed ductwork coordination plans drawn to a scale of not less than 1/4 inch = 1’-0” for general building areas and 3/8 inch = 1’-0” for mechanical rooms and similar congested areas under provisions of Section 01330, “Submittal Procedures”.  Provide elevation views of equipment such as air handling units, fans, hoods, etc.
C. Shop Drawings: Submit detailed ductwork coordination plans drawn to a scale of not less than 1/4 inch = 1’-0” for general building areas, mechanical rooms and similar congested areas.  Indicate duct routing, duct dimensions, elevation of ducts above finished floor, duct fittings, standard shop practices and particulars such as gauges, sizes welds and configuration prior to start of work.  Submit manufacturer’s data for double wall ducts indicating tested thermal and acoustical performance. Ensure acoustical data indicates attenuation in each octave band per linear foot of ductwork

1.7 DELIVERY, STORAGE AND HANDLING

A. Deliver products to site under provisions of Section 01663 - Product Delivery, Storage and Handling Requirements.

B. Store and protect products under provisions of Section 01663 - Product Delivery, Storage and Handling Requirements.

PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS - FIRE DAMPERS

A. Nailor Industries
B. Ruskin

C. Greenheck

2.2 ACCEPTABLE MANUFACTURERS - SMOKE DAMPERS

A. Nailor Industries 

B. Ruskin

C. Greenheck

2.3 ACCEPTABLE MANUFACTURERS - VOLUME DAMPERS

A. Nailor Industries 

B. Ruskin

C. Greenheck
2.4 ACCEPTABLE MANUFACTURERS - BELLMOUTH TAKEOFFS W/ DAMPERS

A. Buckley Associates, Inc.

2.5 ACCEPTABLE MANUFACTURERS - MOTOR ACTUATORS

A. Belimo Air Controls

2.6 ACCEPTABLE MANUFACTURERS - FLEXIBLE DUCT

A. Omniaire

B. Atco

C. Thermaflex

2.7 ACCEPTABLE MANUFACTURERS - FLEXIBLE DUCT CONNECT0R

A. Elgen

B. DuroDyne

C. Ventfabrics

2.8 ACCEPTABLE MANUFACTURERS - ACCESS DOORS

A. Bilco

B. Milcor

C. Nystrom

D. Ventfabrics
2.9 MATERIALS

A. General:  Non-combustible rigid or flexible materials conforming to requirements of ANSI/NFPA 90A for Class 1 air duct materials and UL 181.
B. Steel Ducts:  ASTM A527, galvanized steel sheet, G-90 lock-forming quality, having zinc coating of 1.25 ounce per square foot for each side in conformance with ASTM A90. The use of fiberglass duct is PROHIBITED.

C. Stainless Steel Ducts:  ASTM A167, Series 304 stainless steel sheet.

D. Fasteners:  Rivets, bolts or sheet metal screws.  Fasteners which are visible on the diffuser or grille faces shall be furnished with the terminal device at the factory and match the finish

E. Sealant:  Non-hardening, water base, fire resistive, compatible with mating materials or liquid used with tape or heavy mastic with membrane.
F. Hanger Rod:  Steel, galvanized; threaded both ends, threaded one end or continuously threaded.

G. Duct Liner:  Liner exposed to air stream is PROHIBITED.  Provide double wall insulated duct containing an outer steel pressure shell, perforated steel inner liner, 1 inch fiberglass insulation sandwiched between the inner liner and outer shell and encapsulated in Mylar for the first 20 feet of both the supply and return air ductwork.
2.10 LOW PRESSURE/LOW VELOCITY DUCT

A. Construct all sheet metal ductwork from galvanized sheet steel conforming to requirements of the latest edition of ASHRAE HVAC Systems and Equipment Handbook, Chapter 16, Duct Construction. Fabricate and support under provisions of SMACNA Low Pressure Duct Construction Standards and ASHRAE Handbooks except as indicated. Provide duct, gauges, reinforcing, sealing, etc. for 2 inch WG positive or negative static pressure.  Low pressure ductwork shall be rectangular, flat oval or round.

B. Ensure all rectangular ductwork is fabricated with Pittsburgh lock seam construction. Snaplock seam construction of any variety for rectangular duct is PROHIBITED.  All rectangular ducts provided with snaplock seam construction shall be replaced at no cost to the Owner and without any time extension to the Contractor.  All joints and seams must be sealed with mastic.

C. Intake Air Plenum:  Constructed of galvanized steel with the bottom of the plenum sloping 15 degree toward the louver.  Bottom of the plenum to be attached to the top of the bottom blade of the louver.  

D. Exposed Ductwork:  Ductwork exposed to the elements shall be fabricated from minimum 18 gauge galvanized sheet steel, insulated and weatherproof so that the insulation does not get wet.

E. Construct tee's, bends and elbows with radius of not less than 1-1/2 times width of duct on centerline.  Where not possible and where rectangular or miter elbows are used, provide single thickness air foil turning vanes.  The use of double wall air foil turning vanes shall be approved if there is no increase in cost.

F. Increase duct sizes gradually, not exceeding 22.5 degree air divergence wherever possible.  Ensure air divergence upstream of equipment does not exceed 30 degree. Ensure convergence downstream of equipment does not exceed 45 degree.

G. Construct all branch takeoffs from both the supply and return mains and sub-mains with 45 degree branch takeoff fittings equipped with volume control dampers.  Should 45 degree branch takeoffs not be appropriate, two-piece bellmouth or conical takeoffs with volume control dampers will be acceptable.  

H. Connect flexible ducts to metal ducts with adhesive, draw-band and foil faced duct tape.

I. Seal all transverse joints, longitudinal seams and duct wall penetrations.

J. Provide easements where low pressure ductwork conflicts with piping and structure.  Where easements exceed 10 percent duct area, split into two ducts maintaining original duct area.

K. Use crimp joints with bead for joining round duct.  Crimp in direction of air flow. 

L. Use double nuts and lock washers on threaded rod supports.

2.11 MEDIUM PRESSURE/HIGH VELOCITY DUCT

A. Construct all sheet metal ductwork from galvanized sheet steel conforming to requirements of the latest edition of ASHRAE HVAC Systems and Equipment Handbook, Chapter 16, Duct Construction. Fabricate and support in accordance with SMACNA High Pressure Duct Construction Standards recommended fabrication and installation tables and procedures. Provide duct, gauges, reinforcing, sealing, etc. Medium pressure ductwork shall be flat oval or round in lieu of rectangular.

B. Ensure single wall and double wall flat oval or round ducts are fabricated with spiral lock seam construction.  Snaplock seam construction of any variety is PROHIBITED.  Fittings are to be spot welded construction and fabricated by the same manufacturer as the ductwork.  All joints and seams must be sealed with mastic.  

C. Construct tee's, bends and elbows with radius of not less than 1-1/2 times width of duct on centerline.  Where not possible and where rectangular or miter elbows are used, provide single thickness air foil turning vanes.  The use of double wall air foil turning vanes shall be approved if there is no increase in cost.

D. Increase duct sizes gradually, not exceeding 15 degree divergence wherever possible.  Ensure divergence upstream of equipment does not exceed 30 degree. Ensure convergence downstream of equipment does not exceed 45 degree.

E. Construct all branch takeoffs from both the supply and return mains and submains with 45 degree branch takeoff fittings. Should 45 degree branch takeoffs not be appropriate, two-piece bellmouth or conical takeoffs will be acceptable.  

F. Volume dampers shall not be provided on medium pressure ductwork containing VAV air terminal units.

G. Seal all transverse joints, longitudinal seams and duct wall penetrations to SMACNA Class “A” requirements.

H. Provide easements where medium/high pressure ductwork conflicts with piping and structure.  Where easements exceed 10 percent duct area, split into two ducts maintaining original duct area.

I. Use double nuts and lock washers on threaded rod supports.

2.12 DOUBLE WALL RECTANGULAR DUCT

A. Rectangular double wall insulated duct and fittings containing a solid steel pressure shell, perforated steel inner liner and a 1 inch fiberglass insulation sandwiched between the inner liner and outer shell.

B. ‘K’ value of 0.27 at 75 Degree F.

C. Encapsulate the insulation with 0.002 inch thick mylar sleeve between the inner liner and the insulation to seal the porous insulation from the air stream.

D. Where double wall insulated duct connects to a single wall duct, provide a double wall-to-single wall insulated end fitting.

E. At the electric duct heater, provide a solid inner liner beginning 6 inches upstream and ending 6 inches downstream of the electric duct heater.
2.13 DOUBLE WALL FLAT OVAL/ROUND DUCT

A. UL 181, flat oval/round double wall insulated duct and fittings containing a solid steel pressure shell, perforated steel inner liner and a 1 inch fiberglass insulation sandwiched between the inner liner and outer shell; Acousti-k27 as manufactured by United McGill or approved equal.

B. ‘K’ value of 0.27 at 75 Degree F.

C. Encapsulate the insulation with 0.002 inch thick mylar sleeve between the inner liner and the insulation to seal the porous insulation from the air stream.

D. Where double wall insulated duct connects to a single wall duct, provide a double wall-to-single wall insulated end fitting.

E. At the electric duct heater, provide a solid inner liner beginning 6 inches upstream and ending 6 inches downstream of the electric duct heater.

2.14 FLEXIBLE AIR DUCT

A. UL 181, Class 1 commercial grade flexible duct rated for 10 inch WG having a minimum R-6 rating and constructed of a vinyl interior liner supported by helically wound spring steel wire with flexible high density glass fiber insulation and enclosed with a metalized spiral reinforced vapor barrier jacket; Model 1200 manufactured by Omniair, Model UPC #016 manufactured by Atco, Series MKE manufactured by Thermaflex or approved equal.  Hard duct drops will not be approved unless waived by the Owner prior to design.

B. Provide flexible duct in one-piece, 2 feet minimum and not to exceed 8 linear feet. Spliced flexible duct is PROHIBITED.

C. Flexible air duct shall be installed on low pressure ductwork only.

2.15 KITCHEN HOOD EXHAUST DUCT

A. Fabricate and support under provisions of NFPA 96.

B. Construct ductwork from 18 gauge Type 304 stainless steel using continuous external welded joints and seams.

2.16 SHOWER/LOCKER ROOM EXHAUST DUCT 

A. Fabricate and support under the provisions of the latest edition of the Industrial Ventilation Manual.

B. Construct ductwork from 20 gauge aluminum with watertight snaplock seams and silicone sealed joints.

2.17 FLAMMABLE STORAGE & EQUIPMENT STORAGE ROOM DUCTS

A. Fabricate and support under provisions of the latest edition of the SMACNA Low Pressure Duct Construction Standards and ASHRAE HVAC Systems and Equipment Handbook, Chapter 16, Duct Construction. 

B. Construct ductwork from galvanized sheet steel.  Provide duct, gauges, reinforcing, sealing, etc. for 2 inch WG positive or negative static pressure.

2.18 CLOTHES DRYER EXHAUST DUCT

A. Construct ductwork from minimum 26 gauge galvanized sheet steel with smooth interior surface.  Provide duct with wall cap, backdraft damper, reinforcing, sealing, etc.  Joints shall run in the direction of airflow and not contain sheet metal screws or other fasteners in the air stream.
B. The maximum length of duct shall not exceed 25 feet.

2.19 TURNING VANE

A. Single thickness, galvanized steel type air foil turning vanes for sizes up to 24 inches in depth and cataloged by a recognized air distribution equipment manufacturer. Provide double thickness air foil turning vanes for sizes greater than 24 inches in depth or in all instances where there is no increase in cost over the single thickness air foil turning vanes.  Provide at all 90 degree square elbows.
2.20 FIRE DAMPER

A. UL 555, dynamic curtain type, 165 Degree F fusible link fire damper with 22 gauge galvanized steel channel frame, 22 gauge galvanized steel blades, S-slip joint breakaway connection (furnished by Contractor), UL test label with a 1-1/2 hour fire protection rating for penetrations in 1 hour and 2 hour rated partitions and a 3 hour fire protection rating for penetrations in a 3 hour rated partition.  Model D0120 as manufactured by Nailor, Model DIBD2 as manufactured by Ruskin for 1 and 2 hour fire protection rating or approved equal.   Model D0520 as manufactured by Nailor, Model DIBD23 as manufactured by Ruskin for 3 hour fire protection rating or approved equal.

B. Electrical installation shall be performed by the fire alarm specialist and shall comply with Division 16.

2.21 SMOKE DAMPER

A. UL 555S, Class II leakage smoke damper with 16 gauge galvanized steel hat channel frame with mitered corners reinforced and strengthened with die formed corner gussets, 14 gauge galvanized steel double skin opposed blades, concealed linkage, 1/2 inch plated steel hex axles double thru-bolted at each end of blade to provide positive locking connection, stainless steel sleeve bearings, factory mounted UL approved electric actuator, S-slip joint breakaway connection (furnished by Contractor), UL test label with a 1-1/2 hour fire protection rating for penetrations in 1 hour and 2 hour rated partitions, and a 3 hour fire protection rating for penetrations in a 3 hour rated partition, Model 1210 as manufactured by Nailor, Model SD36 as manufactured by Ruskin or approved equal.

B.
Electrical installation shall be performed by the fire alarm specialist and shall comply with Division 16.
2.22 OUTSIDE AIR MAKEUP MOTORIZED CONTROL DAMPER 

A. Low leakage extruded 6063T5 aluminum hat channel frames with mitered corners and die formed internal braces for rigidity and structural strength; 6 inch depth airfoil type extruded aluminum opposed blades with integral full length structural, reinforcing tubes; blade edge and jam seals of extruded vinyl double edge design; locking quadrant and molded synthetic bearings; 1/2 inch stainless steel hex axles secured tight to airfoil blade; 6 inch x 1/2 inch diameter galvanized steel control shaft with outboard support bearings and actuator linkage concealed in frame.  Dampers capable of moving freely through a full 90 degree arc.  Model CD-50 as manufactured by Ruskin or approved equal.
B. Opposed blade type dampers are to be provided when duct dimensions are greater than 12 inches in depth.  Parallel blade type dampers may be provided when duct dimensions are no greater than 48 inches wide x 12 inches depth.

C. Maximum leakage rates shall not exceed the values when tested at 1 inch WG pressure differential in accordance with AMCA Publication 500.

D. Motor actuator shall be 24 Volt spring return to close, heavy duty, direct coupled electric motor actuator with minimum 75 Inch Lb. of torque, visual position indicator, mounted outside of duct.  Actuator to be as manufactured by Belimo, Model LF-24.   Refer to Specification Section 15900 - HVAC Instrumentation and Controls.

2.23 DUCT SMOKE DETECTORS

A. Refer to Section 13845 - Fire Alarm System.
2.24 MANUAL VOLUME CONTROL DAMPER

A. 16 gauge galvanized steel channel frames, 5 inch wide x 16 gauge galvanized steel blades with molded synthetic bearings, 1/2 inch stainless steel hex axles double thru-bolted at each end of blade, 2 inch high standoff brackets on quadrants for insulated duct.  Dampers capable of moving freely through a full 90 degree arc.  Model 1820 as manufactured by Nailor, Model MD-35 as manufactured by Ruskin or approved equal.

B. Opposed blade type dampers are to be provided when duct dimensions are greater than 12 inches in depth.  Parallel blade type dampers may be provided when duct dimensions are no greater than 48 inches wide x 12 inches depth.
2.25 ACCESS DOOR (DUCT MOUNTED)                                                                                                                    
A. Minimum 18 inch x 18 inch or maximum size permitted, square gasketed panels of 18 gauge galvanized steel at all locations requiring access to control devices and upstream of coil, electric duct heaters, smoke detectors, motor operated dampers, filters and at a distance of 25 feet from the AHU discharge on both the supply and return air ductwork.
B. Access door shall be hinged with cam latches and fully gasketed to the perimeter.
2.26 FLEXIBLE DUCT CONNECTOR

A. 22 ounce neoprene coated fiberglass fabric connectors with a minimum tear and tensile strength of 110 Lbs. and 250 Lbs, respectfully. Provide in 6 inch minimum to 10 inch maximum lengths at all duct connections to rotating or vibrating equipment such as air handler units, unit ventilators, etc.  Model "Silent Duct" manufactured by Elgen Manufacturing Corporation.
2.27 DUCT HANGER STRAPS

A. 1” x 18 gauge galvanized steel fastened with screws to rectangular ducts and with a bolt for round ducts.

B. Stainless steel suspension cable with ratchet as manufactured by Gripple or approved equal. 
2.28 HANGERS AND SUPPORTS

Concrete inserts or structural steel fasteners appropriate for construction materials to which hangers are being attached to.  Powder-actuated stud fasteners are PROHIBITED.
2.29 LOUVERS (EXTERIOR WALL)                                                                                                                              
A. Refer to Section 10200 - Louvers and Vents.
PART 3 EXECUTION

3.1 INSTALLATION

A. Install insulation under provisions of the manufacturer’s instructions and with a minimum number of joints.

B. Install ducts vertically, horizontally, parallel and perpendicular to the building lines.

C. The duct smoke detector sampling tube shall extend all the way across the duct and out the opposite side of the duct.  The ends shall be capped and the annular space filled with a listed duct sealant.

D. The duct smoke detector housing shall be marked with the AHU that it serves along with the device number and whether it is for the supply or return air duct.

E. Provide duct access doors for inspection of the duct smoke detectors.

F. Provide openings in ductwork where required to accommodate thermometers and controllers.  Provide pilot tube openings where required for testing of systems, complete with metal can with spring device or screw to ensure against air leakage.  Where openings are provided in insulated ductwork, install insulation material inside a metal ring.

G. Set plenum doors 6 inches to 12 inches above floor or side of duct.  Arrange door swing so that fan static pressure holds door in a closed position.

H. Locate ducts with sufficient space around the air handler unit to allow normal operating and maintenance activities.

I. The supply and return air ducts shall be provided with 45 degree shoetap takeoffs and volume dampers.  Should the 45 degree shoetaps not be appropriate such as for rectangular ducts, two-piece round bellmouth spinin takeoffs such as manufactured by Buckley or two-piece-piece conical takeoffs provided with volume dampers will be acceptable.  THE USE OF ANY 90 DEGREE BRANCH SPININ TAKEOFF SHALL NOT BE APPROVED.
J. Supply and return air duct branches or sub-branches shall be provided with volume dampers for balancing purposes.  The air outlets or inlets SHALL NOT CONTAIN REGISTERS.  Registers are subject to tweaking by unauthorized individuals which will result in unbalancing of the air side system.  THE USE OF ANY AIR TURNING DAMPER OR EXTRACTOR SHALL NOT BE APPROVED.
K. Connect supply air diffusers and return air grilles to low pressure ducts with 8 feet maximum length of flexible air duct.  Should the duct length from the duct takeoff to the supply air diffuser or return air grille exceed 8 feet in length, the difference in length shall be provided with the use of rigid duct of an equivalent cross sectional area.
L. Install flexible air duct on the low pressure ductwork without sharp bends. Minimum centerline radius to be not less than the duct diameter as recommended by SMACNA. Replace crushed or deformed flexible air ducts.  Secure ducts with drawbands, foil faced silver tape and mastic at takeoffs, supply air diffusers and return air grilles.

M. During construction, provide temporary closures on all open ductwork by sealing with a disposable polyethylene sheet to prevent construction dust from entering ductwork system.

N. Provide residue traps at the base of all vertical risers of the kitchen hood exhaust ductwork and provide access doors for cleaning.  All horizontal ducts shall be installed without forming dips or traps that might collect grease residue.

O. On galvanized sheet steel supply and return air ductwork, provide double wall insulated duct for sound attenuation and for exterior installations outside the building envelope where a temperature difference of 30 Degree F or more exists.  For sound attenuation, provide the following lengths of double wall insulated duct on both the supply and return duct from the inlet and discharge of air handling units:
1. Constant Air Volume (Single Zone):
20 feet on both the supply and return air ductwork from the AHU.

2. Variable Air Volume:  20 feet on both the supply and return air ductwork.
3. If branch ductwork is required within the 20 feet of double wall insulated duct main, provide double wall insulated branch ducts to obtain the minimum lengths of double wall insulated duct.
P. Unless guards are provided with wall exhaust fans, enclose each belt drive fan in a diamond mesh screen fastened to an approved steel frame and secured to the equipment. The guard shall be fastened with easily removable screws. Provide a hole in the guard to permit the taking of tachometer readings of the driven equipment.

Q. Do not install ductwork inside buildings until the building is weather-tight. Replace weather damaged ductwork at no cost to the Owner without any time extension to the Contractor.

R. Perform duct leakage test on medium pressure ductwork only prior to equipment startup.  Duct leakage not to exceed 2 percent of the total CFM at 1-1/2 times the design external static pressure.

S. Insulation is to be attached to the ductwork with the use of 12 gauge galvanized steel impale type anchor pins adhered to the duct with mastic sealant.  The use of self-adhesive type anchor pins is PROHIBITED.

T. Insulate all ductwork in mechanical rooms including the face and bypass duct (if applicable) with externally applied rigid board insulation with the exception of the first 20 feet of both the supply and return air ductwork from the AHU where double wall insulated duct is provided.  Flex connectors shall be insulated with blanket insulation.
U. Provide all necessary structural steel hangers, sheet metal flanges and reinforcements required to install the electric duct heater and other equipment in the duct system.

V. Use a fire resistant mastic sealant to seal all joints and seams of metal duct unless they are continuous welded.  Apply mastic sealant to transverse joints and longitudinal seams.
Do not support ductwork from joist cross and lateral bracing or from galvanized steel decking.  Should the deck be constructed of concrete, support from the concrete deck will be permitted with the use of concrete anchor fasteners after the concrete is placed and completely cured.  Powder-actuated stud fasteners are PROHIBITED.  
W. On constant air volume system designs, provide a motor-operated, low leakage outside air makeup damper and a manual control volume damper on the outside air makeup duct connected to the mechanical room air handling unit.  See the mechanical plans for the approximate location of the dampers.  Electrical connection to be performed by electrician.  Refer to Division 16.
X. On variable air volume system designs, provide a motor-operated, low leakage outside air makeup damper, a manual control volume damper and an inline fan on the outside air makeup duct connected to the mechanical room air handling unit ion order to provide the minimum ventilation rate.  See the mechanical plans for the approximate location of the dampers and fan.  Electrical connection to be performed by electrician.  Refer to Division 16.

Y. Install fire or smoke dampers in accordance with code.  Dampers shall be of the  dynamic type (static dampers are not approved), self-supporting and designed to provide a positive barrier to air passage when in a closed position.  Dampers to be provided by the sheetmetal contractor and shall be of the S-slip joint breakaway type connection.  Secure all dampers with retaining angles fastened to the sleeve in the wall or floor penetration.  Electrical connections to be performed by the fire alarm specialist.  Refer to Division 16.
Z. The wall opening for a duct penetration through a fire rated wall where a fire damper is not required shall be provided with a 12 inch long x 0.06 Inch thick steel sleeve.  The sleeve shall be secured on both sides of the wall with steel retaining angles and the annular space between the sleeve and the wall opening filled with mineral wool.  See FBC - Mechanical, Chapter 6, Section 607.5.3 for the other five exceptions for not using fire dampers.  Electrical connections to be performed by the fire alarm specialist.  Refer to Division 16.  

AA. Wall or floor penetrations for fire or smoke dampers shall not be more than 1/8 inch per foot larger on each side of the sleeve penetrating the opening.
AB. Where ductwork penetrates a rated wall, seal airtight the annular space between the duct and the wall opening by filling it with stuffing insulation.  In addition, seal airtight the perimeter of the smoke damper with a UL approved sealant such as Dow-Corning 999, Dow-Corning Silastic 732 RTV or GE RTV 108.
AC. After completion of the fire or the smoke damper installation, remove the screws provided on the S-slip joint duct breakaway connection used during installation.
3.2 ADJUSTING AND CLEANING

A. Protect AHU equipment which may be harmed by excessive dirt with temporary 4 inch depth, 80-85 percent ADS, MERV 13 disposable filters during cleaning.  Refer to Section 15860 - Air Cleaning Devices.

B. Provide adequate access into ductwork for cleaning purposes.

3.3 DUCTWORK SCHEDULE

Air System




Ductwork Material
Low Pressure Supply


Galvanized Steel

Medium Pressure Supply


Galvanized Steel

Return and Relief



Galvanized Steel

Outside Air Intake



Galvanized Steel

General Exhaust


  
Galvanized Steel

Kitchen Hood Exhaust


Stainless Steel 
Dishwasher Exhaust


Stainless Steel

Organic/Inorganic Storage Room Exhaust
Stainless Steel

Shower/Locker Room Exhaust

Aluminum

Flammable Storage Room Exhaust

Galvanized Steel

Emergency Generator Room Exhaust 
Galvanized Steel
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