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SECTION 15250 - PIPING AND EQUIPMENT INSULATION

PART 1 - GENERAL

1.1
SUMMARY

A.
Provide a complete system of insulation, as herein specified, for both inside and outside of building.

B. 
The General Provisions of the Contract including General and Supplementary Conditions and General Requirements apply to the work specified in this Section.

C. 
Refer to Section BASIC MATERIALS AND METHODS, which is applicable to this Section.

D. Insulation shall include insulating materials, their applications, finish, bands, tie wire and weather protection for all piping, fittings, valves, and equipment as indicated and specified herein.

1.2
GENERAL

A.
All insulation shall be applied in a workmanlike manner by skilled workmen regularly engaged in this type of work.

B. 
All pipe insulation shall have COMPOSITE flame and smoke hazard ratings as tested in accordance with standard testing methods (NFPA) 255 and UL 723).

C. 
Composite ratings shall not exceed:  flame spread 25, smoke developed 50.

D. 
Accessories such as adhesive, mastic, cement, tapes and asbestos cloth shall have the same component ratings as listed above.

E.  
THE INSULATION CONTRACTOR SHALL CERTIFY IN WRITING, PRIOR TO INSTALLATION, THAT ALL PRODUCTS TO BE USED WILL MEET THE ABOVE CRITERIA.

PART 2 - PRODUCTS

2.1
CHILLED WATER PIPING ABOVE GROUND
A. All chilled water piping and fittings shall be insulated with 100% rigid cellular glass molded pipe insulation.  Insulation shall have an average density of 8 lb./cu.ft. and shall have a thermal conductivity of 0.31 BTU-in/hr.sf.degrees F. at 50 degrees F. The insulation shall comply with ASTMC 552, Type II furnished in half sections of 24” long.

B. Insulation shall be installed with all seams and joints sealed with water proof sealant as recommended by the manufacturer.  After sealant is applied insulation shall be secured with ½” wide by 0.010” thick stainless steel bands with matching seals.  Sealants shall be applied full depth of all joints and shall not be used to fill voids or cracks.

C. Cover all new insulation with an all purpose jacketing of kraft paper/aluminum foil/vinyl coating construction.

D. Insulate fittings, flanges and valves with same material and thickness as adjacent piping.  Cover insulation with same jacket as adjacent piping.

E. Chilled water pipe insulation shall have the following thickness:

Pipe Size



Insulation Thickness

Up to 1”


                  

2”

1-1/4” to 4”




2-1/2”

5” to 12”




3”

F. 
Provide one or two layer expansion/contraction joints in accordance with manufacturer’s recommendations.

2.2
ROOF DRAINS

A.
Insulate the body of all roof drains and the roof drain piping and fittings from the drain through all horizontal runs to the connection with the vertical leader as specified for domestic cold water pipe, fittings, flanges and valves; thickness to be ½ inch for all pipe sizes.  At Contractor’s option 1-1/2” thick flexible fiberglass insulation with vapor barrier may be used in lieu of rigid fiberglass.  Insulation shall be same type as specified for exterior duct wrap.  All joints shall be sealed with pressure sensitive tape.

2.3 
PUMPS

A.
Insulate chilled water pumps with rigid glass fiberboard insulation having minimum density of 3 PCF with factory applied foil-scrim-kraft (FSK) facing, 1-1/2 inch thick.  Form a box to enclose pump and fill void between pump and box with flexible glass fiber insulation.  Seal joints with 3-inch wide strips of same facing material adhered with vapor barrier adhesive.  Vapor seal and finish with vapor barrier mastic, reinforced with white glass fabric.

2.4   
AIR CONDITIONING DRAINS

A. 
Insulate all air conditioning condensate drains, pipe, fittings, flanges and valves with flexible foamed plastic tubing insulation. Thickness to be 3/4 inch.

B.
Insulate all horizontal waste piping (new or existing) above ground that receives A/C condensate from drain to vertical stack.  Also insulate the "P" trap of those drains.  Insulation shall be same as specified for above ground domestic cold water piping, fitting flanges and valves except thickness shall be 1/2 inch for all pipe sizes.

2.5 
DUCT INSULATION

A.
DUCT SIZES SHOWN ON DRAWINGS ARE FREE AREA SIZES.  See Section 15800 for insulation and duct material and type required for each application.  Insulation shall be as per the following:

B.
Lined Duct system - All lined ducts shall be lined with fiberglass ductliner.  Duct Lining shall be applied in strict accordance with the latest edition of SMACNA's "HVAC Duct Construction Standard Metal & Flexible."  Mechanical fasteners shall meet "Standards for Mechanical Fasteners MF-1-1975."  Length of mechanical fasteners shall not compress the insulation more than 1/8" and shall be installed perpendicular to the duct surface.  Adhesive shall conform to ASTM C 916 and be applied to the sheet metal with a 90% minimum coverage.  All exposed edges of the duct liner material shall be coated with the same adhesive.  All rips and tears shall also be repaired using adhesive.  All internal duct areas shall be covered with duct liner.  Transverse joints shall be firmly butted with no gaps, and coated with adhesive.  Longitudinal corner joints shall be overlapped and compressed.  For velocities from 4001 to 6000 FPM, metal nosing shall be applied to all upstream transverse edges to additionally secure the insulation."  Liner shall be 1” thick, I.5 PCF.  

C. Exterior Duct Wrap - Exterior insulation duct wrap shall be 2” thick .75 PCF fiberglass wrap with F.S.K. jacket.  

D.
All ductwork on the exterior of the building shall be insulated with 2” thick, 6 pcf density, fiberglass rigid board insulation applied to the exterior of the ductwork, and completely covered with a complete covering of Flex Clad 400 stucco embossed flexible aluminum with self adhering adhesive of rubberized asphalt.  At contractors option a 2” thick closed cell flexible elastomeric insulation with 13-ply laminate exterior membrane (6 layers of aluminum foil, 4 layers of polyester film around a scrim reinforced core) attached with applied adhesive or pre applied pressure sensitive adhesive, may be used. Seams and joints shall be covered with pressure sensitive Seal Tape. All insulation shall be sloped to prevent water ponding and shall be installed in strict accordance with Manufacturers recommendations.

2.6
DOMESTIC HOT AND COLD WATER PIPING ABOVE GROUND

A. Insulate all new above ground hot & cold water pipe with glass fiber pipe insulation with factory applied white all service jacket, with self-sealing lap (ASJ-SSL) .

B. Insulate fittings, flanges and valves with performed insulation with PVC premolded one-piece fitting covers, with fiberglass inserts, Proto covers, or approved equal.  Premolded or shop fabricated Glass Fiber covers may be used in lieu of above at the Contractor’s option.  Optional covers to be given a smoothing coat of finishing cement, in exposed areas and vapor sealed in all areas with vapor barrier mastic coating, reinforced with white glass fabric.

C. Insulation thickness for all cold water piping to be ½ inch.

D. All new domestic hot water and hot water circulating piping shall be insulated in accordance with the Schedule below.

                                                                             PIPE                                      INSULATION

                                                                        DIAMETER                                 THICKNESS

Runouts to individual fixtures,

  not exceeding 12 feet in length                        up to 2”                                           ½”

All mains, branches                                          2” and less                                        1”

  and other piping                                             2-1/2” to 4”                                       1-1/2”

E.
Provide an isolating vapor seal between pipe insulation jacket and pipe at butt joints of insulation at fittings, flanges, valves, hangers and at 21 foot intervals on continuous runs.  Using a vapor barrier mastic coating.

F.
Adhere longitudinal laps and butt strips of jacket with factory applied pressure sensitive tape system,.

2.7
CHILLED WATER PIPING EXTERIOR INSTALLATION

A.
All chilled water piping and fittings installed underground or exposed to the weather shall be insulated with 100% rigid cellular glass molded pipe insulation.  Insulation shall have an average density of 7.5 lb/cu.ft. and shall have a thermal conductivity of 0.28 BTU-IN/HR.SF. degrees F at 50 degrees F.

B.
Insulation shall be installed with all seams and joints sealed with water proof sealant as recommended by the manufacturer.  After sealant is applied insulation shall be secured with ½” wide by 0.010” thick stainless steel bands.  Sealants shall be applied full depth of all seams and joints and shall not be used to fill voids or cracks.

C.
Cover all insulation with a special bituminous containing laminate water waterproofing membrane.  Covering shall be 125 mil, thick.  Jacket shall be installed per manufacturer’s recommendations.  Provide S.S. Bands as required by manufacturer installation details.

D.
Insulation thickness shall be 2” thick up to 1” pipe size and 2-1/2” thick up to 4” pipe size, and 3” thick above 4” pipe size.

E.
Insulation shall be installed in strict accordance with their recommendations and requirements.
F.
At Contractor’s option underground chilled water piping may be a pre-insulated piping system as described in section 15800.
PART 3 - EXECUTION

3.1
WORKMANSHIP AND INSTALLATION

A. 
All insulation shall be applied per manufacturer's specifications and installation requirements.

B. 
Insulation shall be applied over clean dry surfaces after all test have been performed and approved.

C.
Methods of application and other details not specified herein shall be in accordance with manufacturer's recommendations, which shall constitute minimum standards.

D. 
Sheet Metal Saddles - 10" long shall be provided on all hangers supporting insulated lines.  They shall be fabricated to conform with the outside diameter of the pipe covering and shall be fabricated from 22 gauge sheet iron for pipe through 2-1/2" 20 gauge sheet iron for pipes through 8" and 16 gauge for all pipes over 8".

E. 
A rigid insulation material shall be used at each pipe hanger as an insert and the pipe covering shall pass full thickness through the hangers.

F. 
On all outdoor piping insulation above ground (including covered parking area), provide aluminum jacket 0.016 inch thick with longitudinal z-joint secured with preformed 2" wide butt strips.  Provide preformed aluminum fitting cover on all fittings.    
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