2.3
HVAC INSULATION 
2.3.1
Scope

This section covers thermal insulation, complete.

2.3.2
General
2.3.2.1
Construction Standards


All insulation shall be purchased and installed as specified in this section (section 2), as described on the mechanical drawings, and as covered by the construction codes listed in section 2.1.  Where codes differ from the guidelines herein or the mechanical drawings, the basis of construction shall be the herein guidelines or the mechanical drawings.

2.3.2.2
Insulation Materials


The insulation materials shall be furnished in original sealed packages bearing the manufacturer's label stating the type of product and description.

2.3.2.3
Workmanship


The appearance of the finished work shall be of equal importance as the mechanical correctness in efficiency, and all materials shall be applied in strict accordance with the manufacturer's recommendations.

2.3.2.4
Approved Equal Substitute


If a brand name is specified herein, and the Contractor wishes to propose the use of an "approved equal" substitute, the Contractor shall present data on the proposed substitute to the Lockheed Martin Construction Engineer for approval using the submittal procedure for shop drawings as described in section 6.0.2.1 (Submittals).

2.3.2.5
Correct Time for Installation


Insulation shall be applied only after piping and duct have been tested and certified by the Lockheed Martin Construction Engineer as ready to receive insulation.  Piping and ductwork shall be free of moisture at time of installation of insulation.

2.3.2.6
Thickness of Insulation


Insulation thickness shall be as indicated on the drawings, unless otherwise indicated in these specifications.

2.3.3
HVAC - Material and Installation

All air handling duct, plenums, filter housings (if not insulated at the factory), and other air handling equipment shall be insulated as described hereinafter.  O.A. ducts, dust collector ducts, fume exhaust ducts, and any other items so indicated by the drawings are exceptions and will not require insulation.

2.3.3.1
Fiberglass Insulation

All insulation shall be fiberglass insulation unless otherwise indicated and shall meet the fire classification requirements of NFPA 90A as well as the requirements of the appropriate codes for thermal conductivity and for insulation installations.  (See section 2.1.)  Thickness shall be as indicated on the drawings.

2.3.3.2
Exterior Insulation of Rectangular Duct

The exterior insulation of rectangular ducts and other flat surfaces shall be Knauf Rigid Insulation Board (or approved equal).  The density shall be 3.0 lb/ft3 and the thermal conductivity shall not exceed .23 BTU-IN/HR-FT2-°F at 75°F mean temperature (ASTM C518 test method).  Jacketing shall be a factory applied white ASJ facing with a maximum vapor transmission rate of .02 perms and a beach puncture resistance of 50 units.  The insulation board shall comply to the property requirements of ASTM Specification C-612-77, Classes 1 & 2.

2.3.3.2.1
Securing of the Insulation

2.3.3.2.1.1
Insulation for galvanized duct shall be fastened with weld type stick pins.  (No adhesive or mastic type pins are acceptable.)  Pins shall be located no more than three inches from any edge or corner of the board.  Pin spacing along the duct shall be no greater than 12 inches on centers.  Top surfaces of ductwork require stick pins around the edges and corners only.  Where cross breaking is used for stiffening, use extra pins as required to assure the insulation board fits tightly to the duct.

2.3.3.2.1.2
Insulation for aluminum duct shall be fastened with Duro-Dyne Dynastick II (or approved equal) adhesive type insulation hangers with perforated base.  (Mastic type adhesive only shall be used; self stick type pins are unacceptable.)  Duct section must be clean and free of moisture before applying stick pins.  Pin spacing shall be the same as for galvanized duct described above.  Pin lengths should be longer than insulation thickness.  All insulation shall be secured with speed washers.  After installing speed washers, bend over (do not cut) the tip of insulation pins.

2.3.3.2.1.3
Application of all insulation stick pins shall be in accordance with all guidelines of SMACNA Std. #MF-1-1975.  All insulation pins should assure snug fit but avoid an "oil canning" effect on insulation. 

2.3.3.2.2
Taping of Insulation


After all stick pins and speed washers have been installed, the insulation edges, butt joints, stick pin penetrations, instrument penetrations, etc. shall be sealed with pressure sensitive tape.  Make sure all tape overlaps the insulation jacket at least two inches on the facing surface.  Butt joints must be of equal height and closely fitted.  All tape must be thoroughly rubbed down during application.  Use squeegee as recommended by the tape manufacturer.  The tape must assure tight bond and vapor seal.  Before installation, the  tape shall be stored in a dry space with 60-80° temperature range.

2.3.3.2.3
Tape (Material)


Seal insulation with a white, five inch wide, high performance tape for use with ASJ type insulation jacketing.  The tape shall be five inches Compac Perm-Flex HP joint tape #112-3 or approved equal.  The tape must be acrylic base; rubber base tape is unacceptable.  The tape is required to have identification permanently marked on the outside surfaces.

2.3.3.3
Exterior Insulation of Round Duct 

2.3.3.3.1
Insulation


Insulation shall be Knauf Duct Wrap fiber glass with a factory applied commercial Foil-Skrim-Kraft (FSK) vapor barrier jacket.  Density shall be 1.0 PCF, and thermal conductivity shall not exceed .28 at 75°F.

2.3.3.3.2
Wrapping/Joints/Adhesive


Insulation shall be wrapped tightly on the duct work with all circumferential joints butted and longitudinal joints overlapped by the jacket a minimum of two inches.  Adhere insulation to metal with four inch strips of insulation bonding adhesive (Foster 85-15, or Marathon IC-215) at eight inches o.c.  The circumferential and longitudinal joints shall be taped with five inch wide pressure sensitive tape.  The tape shall be Compac five inch Copolymer FSK #122-2 or approved equal.  Tape adhesive shall be a polymer blend rubber base tape is unacceptable.  Press on firmly to assure adhesion.  All penetrations or punctures in the facing shall also be tape.

2.3.3.3.3
Binding


The finished insulation shall be bound with 3/4" X .020" thick aluminum bands. Spacing shall be 18 inches maximum and on both sides of all butt joints.  Pull tight but do not crimp jacketing.

2.3.3.4
Internally Insulated Duct

2.3.3.4.1
Insulation


All internally insulated supply air ducts, plenums, and return air ducts shall be lined in accordance with SMACNA "Duct Liner Application Standard" and as specified herein.  Liner for ductwork shall be one inch thick (unless otherwise noted on the drawings) 2.0 PFC density mat-faced glass fiber duct insulation.  Thermal conductance shall not exceed .26 BTU/SF-HR-°F at 75°F mean temperature (ASTM C518 test method).  The liner coating must present a hard, smooth finish next to the air stream.  Inside surface shall be black in color.  The absolute roughness factor of the inside surface shall be no greater than .004 ft.  Duct liner shall be Owens/Corning Aeroflex Ductliner, Type 200 or approved equal and must meet the requirements of NFPA 90A and NFPA 90B standards for fire safety.  All duct liner insulation shall have labeling printed on the inside smooth liner facing, clearly indicating the manufacturer and the specific type or name of the liner.

2.3.3.4.2
Construction


The liner may be formed with the ducts and shall be applied to the metal with the mat-faced side to the air stream.  All internal sides of the ductwork shall be completely covered with liner.

2.3.3.4.3
Leading Edges 


Where insulation begins at the discharge of the air unit, install 24 gauge sheet metal edging to exposed leading edges of the liner to prevent erosion.

2.3.3.4.4
Stick Pins and Adhesive

2.3.3.4.4.1
The liner shall be secured to the duct by adhesive, Minnesota Mining (3M) #33-Red, or approved equal.  The internal surfaces shall be clean sheet metal before adhesive application.  Adhesive shall be applied with 100 percent coverage of the sheet metal.  All transverse joints shall be firmly butted with no gaps, then coated with adhesive.  All damaged areas in the mat-faced surface shall be repaired with adhesive.  Longitudinal corner joints shall be overlapped and compressed.  The liner shall further be secured with weld pins, an integral head type, or with 2" X 2" caps.  Clinched pin type or adhesive type stick pins will not be accepted.  Weld pins shall start within three inches of leading and upstream transverse edges of the liner, and be spaced at six inch intervals.  The remainder of the duct shall have 16 inches O.C. spacing except that they shall be placed not more than 12 inches from corner breaks, nor more than six inches from a longitudinal joint of the liner.  Liner shall be accurately cut and carefully butted to assure tightly sealed joints.

2.3.3.4.4.2
Application of all duct liner stick pins shall be in accordance with all guidelines of SMACNA Std. #MF-1-1975.  Application of all duct liner adhesives shall be in accordance with ASC-A-7001C-1972.

2.3.3.4.5
Build-outs


Provide insulated "build-out" sections to maintain the continuity of the thermal barrier when specialties such as dampers and turning vanes are secured to the sides of the duct.  "Build-outs" shall be secured to the duct with sheet metal screws, bolts, or welds.  Build-out construction shall be a "hat" section as detailed in SMACNA  HVAC Duct Construction Standards - Metal and Flexible, First Edition, Figure 2-24.

2.3.3.4.6
Liner at Fire Dampers


Duct liner must be interrupted at all fire dampers to avoid impairing damper operation.  See Figure 2-25, SMACNA  HVAC Duct Construction Standards - Metal and Flexible, First Edition.

2.3.3.4.7
Free Area for Lined Duct


Duct sizes shown on plans indicate actual sheet metal dimensions.  An allowance has been made for liner.

2.3.3.6.4
Taping


After all stick pins and speed washers have been installed, the insulation edges, butt joints, stick pin penetrations, instrument penetrations, etc. shall be sealed with pressure sensitive tape.  Make sure all tape overlaps the insulation jacket at least two inches on the facing surface.  Butt joints must be of equal height and closely fitted.  All tape must be of equal height and closely fitted.  All tape must be thoroughly rubbed down during application.  Use squeegee as recommended by the tape manufacturer.  The tape must assure tight bond and vapor seal.  Before installation, the tape shall be stored in a dry space with a 60 - 80° temperature range.

2.3.3.6.5
Tape (Material)


Tape all joints and penetrations with five inch wide pressure sensitive foil tape.  The tape shall be Compac five inch Copolymer FSK #122-2 or approved equal.

2.3.3.6.6
Weather-proofing


After taping, the insulation shall be weather-proofed with a .016 inch thick corrugated aluminum sheet metal jacket formed to the contours of the duct and secured with 1/2" X .020" aluminum bands.  Spacing shall be 18 inch maximum and on both sides of all joints.  Longitudinal joints shall be positioned on sides of ductwork with top sheet over lapping bottom to shed water.  Transverse joints, hanger penetrations, punctures, corners, etc. shall be sealed with a glass fabric tape embedded with a vapor seal mastic (marathon IC-501, Foster 30-35 or approved equal).  A final coat of vapor seal mastic (1/8 inch thick) shall then be applied to protect the fabric from weather.

2.3.3.6.7
Covers for Fittings


At the Contractor's option, PVC fitting covers or glass fabric wrap (with a mastic vapor seal as described above) may be used to cover transitions, elbows, and other fittings.  Fitting covers must assure a weather-tight seal.

2.3.3.7
Refrigerant Tubing Insulation

2.3.3.7.1
Refrigerant tubing to direct expansion type air conditioners shall be as follows:  



Suction line tubing shall be insulated with closed-cell flexible rubber tubing.  Thickness shall be 1/2 inch for all tubing inside conditioned buildings.  Thickness shall be one inch thick for out-of-door tubing runs.



Hot gas line (where used) insulation shall be with 1/2 inch thick closed-cell flexible rubber tubing.



Liquid lines shall not be insulated.

2.3.3.7.2
Refrigerant tubing insulation shall be Rubatex R-180-FS, Johns-Manville Aerotube, or Armstrong Armaflex Tubing installed in accordance with the manufacturer's recommendations, with all seams and butt joints sealed with the manufacturer's recommended adhesive.

STD SPEC
2.3 - 5

