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USE THIS SECTION FOR FIRE PROTECTION WORK PROJECTS THAT DO NOT INCLUDE ANY OTHER PLUMBING PIPING.  USE SECTION 220719 FOR PLUMBING PROJECTS THAT HAVE FIRE PROTECTION PIPING AS WELL AS PLUMBING PIPING.
WHEN UPDATING THIS MASTER SPEC SECTION PLEASE REMEMBER TO ALSO MAKE APPLICABLE MODIFICATIONS TO SECTIONS 220700, 230700, AND 230719.
SECTION 210700
PIPING INSULATION

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Through Penetration Firestops:  Section 078400.


B.
Painting:  Section 099103.


C.
Pipe Hangers and Supports:  Section 210529.

1.02
ABBREVIATIONS


A.
FS:  Federal Specification.


B.
K:  Thermal Conductivity, i.e., maximum Btu per inch thickness per hour per square foot.


C.
pcf:  Pounds per cubic foot.


D.
PVC:  Polyvinylchloride.

1.03
SUBMITTALS


A.
Product Data:  Manufacturer’s catalog sheets, specifications and installation instructions for the following:



1.
Insulation Materials.



2.
Jacket Materials.


B.
Quality Control Submittals:



1.
Installers Qualification Data:




a.
Name of each person who will be performing the Work, and their employer’s name, business address and telephone number.




b.
Furnish names and addresses of the required number of similar projects that each person has worked on which meet the qualifications.

1.04
QUALITY ASSURANCE


A.
Qualifications:  The persons installing the Work of this Section and their Supervisor shall be personally experienced in mechanical insulation work and shall have been regularly employed by a company installing mechanical insulation for a minimum of 5 years.


B.
Regulatory Requirements:



1.
Insulation installed inside buildings, including laminated jackets, mastics, sealants and adhesives shall have a Fire Spread/Smoke Developed Rating of 25/50 or less based on ASTM E 84.

PART 2   PRODUCTS

2.01
PIPING INSULATION


A.
Fibrous Glass (Mineral Fiber) Insulation:  Composed principally of fibers manufactured from rock, slag, or glass, with or without binders, and asbestos free.



1.
Preformed Pipe Insulation:  Minimum density 3 pcf; ASTM C 547:




a.
Class 1 (Suitable for Temperatures Up to 450 degrees F):  K of 0.26 at 75 degrees F.



2.
Premolded Fitting Insulation:  Minimum density 4.0 pcf, K of 0.26 at 75 degrees F; ASTM C 547, Class 1.



3.
Insulation Inserts for PVC Fitting Jackets:  Minimum density 1.5 pcf, K of 0.28 at 75 degrees F; ASTM C 553, Type III.




a.
Suitable for temperatures up to 450 degrees F.


B.
Flexible Elastomeric Foam Insulation:



1.
FM tested and approved, meeting the following:




a.
Maximum Water Vapor Transmission:  0.10 perm - inch based on ASTM E 96, Procedure A.




b.
K of 0.27 at 75 degrees F based on ASTM C 518 or C 177.




c.
Fire Spread/Smoke Developed Rating:  25/50 or less based on ASTM E 84.



2.
Pipe Insulation:  ASTM C 534, Type I.



3.
Polyethylene and polyolefin insulation is not acceptable.


C.
High Density Jacketed Insulation Inserts for Hangers and Supports:



1.
For Use with Fibrous Glass Insulation:




a.
Cold Service Piping:





1)
Polyurethane Foam:  Minimum density 4 pcf, K of 0.13 at 75 degrees F, minimum compressive strength of 125 psi.



2.
For Use with Flexible Elastomeric Foam Insulation:  Hardwood dowels and blocks, length or thickness equal to insulation thickness, other dimensions as specified or required.


D.
Cements:



1.
Fibrous Glass Thermal Insulating Cement:  Asbestos free; ASTM C 195.



2.
Fibrous Glass Hydraulic Setting Thermal Insulating and Finishing Cement:  ASTM C 449/C 449M.

2.02
INSULATION JACKETS


A.
Laminated Vapor Barrier Jackets for Piping:  Factory applied by insulation manufacturer, conforming to ASTM C 1136, Type I.



1.
Type I:  Reinforced white kraft and aluminum foil laminate with kraft facing out.




a.
Pipe Jackets:  Furnished with integral 1-1/2 inch self sealing longitudinal lap, and separate 3 inch wide adhesive backed butt strips.



2.
Laminated vapor barrier jackets are not required for flexible elastomeric foam insulation.


B.
Canvas Jackets:  Cotton duck, fire retardant, complying with NFPA 701, 4 oz or 6 oz per sq yd as specified.


C.
Premolded PVC Fitting Jackets:



1.
Constructed of high impact, UV resistant PVC.




a.
ASTM D 1784, Class 14253-C.




b.
Working Temperature:  0-150 degrees F.

2.03
ADHESIVES, MASTICS, AND SEALERS


A.
Lagging Adhesive (Canvas Jackets):  Childers’ CP-50A, Epolux’s Cadalag 336, Foster’s 30-36.


B.
Vapor Seal Adhesive (Fibrous Glass Insulation):  Childers’ CP-82, Epolux’s Cadoprene 400, Foster’s 85-75 or 85-20.


C.
Vapor Barrier Mastic/Joint Sealer (Fibrous Glass Insulation):  Childers’ CP-30, Epolux’s Cadalar 670, Foster’s 95-44 or 30-35.


D.
Adhesive (Flexible Elastomeric Foam):  Armstrong’s 520, Childers’ CP-80, Epolux’s Cadoprene 488, Foster’s 82-40.


E.
Adhesive (Reinforcing Membrane):  Childers’ Chil-Spray WB CP-56.


F.
Mastic (Reinforcing Membrane):  Childers’ AK-CRYL CP-9.

2.04
MISCELLANEOUS MATERIALS


A.
Pressure Sensitive Tape for Sealing Laminated Jackets:



1.
Acceptable Manufacturers:  Alpha Associates, Childers, Ideal Tape, Morgan Adhesive.



2.
Type:  Same construction as jacket.


B.
Wire, Bands, and Wire Mesh:



1.
Binding and Lacing Wire:  Nickel copper alloy or copper clad steel, gage as specified.



2.
Bands:  Galvanized steel, 1/2 inch wide x 0.015 inch thick, with 0.032 inch thick galvanized wing seals.



3.
Wire Mesh:  Woven 20 gage steel wire with 1 inch hexagonal openings, galvanized after weaving.


C.
Reinforcing Membrane:  Glass or Polyester, 10 x 10 mesh.  Alpha Associates Style 59, Childer’s Chil-Glas, Foster’s MAST-A-FAB.

PART 3   EXECUTION

3.01
PREPARATION


A.
Perform the following before starting insulation Work:



1.
Install hangers, supports and appurtenances in their permanent locations.



2.
Complete testing of piping.



3.
Clean and dry surfaces to be insulated.

3.02
INSTALLATION, GENERAL


A.
Install the Work of this Section in accordance with the manufacturer’s printed installation instructions unless otherwise specified.


B.
Provide continuous piping insulation and jacketing when passing thru interior wall, floor, and ceiling construction.



1.
At Through Penetration Firestops:  Coordinate insulation densities with the requirements of approved firestop system being installed.  See 078400.




a.
Insulation densities required by approved firestop system may vary with the densities specified in this Section.  When this occurs use the higher density insulation.


C.
Do not intermix different insulation materials on individual runs of piping.

3.03
INSTALLATION AT HANGERS AND SUPPORTS


A.
Reset and realign hangers and supports if they are displaced while installing insulation.


B.
Install high density jacketed insulation inserts at hangers and supports for insulated piping.


C.
Insulation Inserts For Use with Fibrous Glass Insulation:



1.
Where clevis hangers are used, install insulation shields and high density jacketed insulation inserts between shield and pipe.




a.
Where insulation is subject to compression at points over 180 degrees apart, e.g. riser clamps, U-bolts, trapezes, etc.; fully encircle pipe with 2 protection shields and 2 high density jacketed fibrous glass insulation inserts within supporting members.





1)
Exception:  Locations where pipe covering protection saddles are specified for hot service piping, 6 inch and larger.


D.
Insulation Inserts For Use with Flexible Elastomeric Foam Insulation:



1.
Where clevis hangers are used, install insulation shields with hardwood filler pieces, same thickness as adjoining insulation, inserted in undersized die cut or slotted holes in insulation at support points.



2.
Contour hardwood blocks to match the curvature of pipe, and shield.



3.
Coat dowels and blocks with insulation adhesive, and insert while still wet.



4.
Vapor seal outer surfaces of dowels and blocks with adhesive after insertion.



5.
Install filler pieces as follows:

	PIPE/TUBING SIZE
	FILLER PIECES
	POSITION

	Thru 1-1/2”
	2 dowel plugs
	6 o’clock; in tandem

	2” thru 4”
	1 block, 2 dowel plugs
	6 o’clock, and

4 & 8 o’clock respectively

	6” thru 8”
	2 blocks, 4 dowel plugs
	6 o’clock; in tandem and

4 & 8 o’clock; in tandem

	
	
	


3.04
INSTALLATION OF FIBROUS GLASS COLD SERVICE INSULATION


A.
Install insulation materials with a field or factory applied ASTM C 1136 Type I laminated vapor barrier jacket, unless otherwise specified.


B.
Piping:



1.
Butt insulation joints together, continuously seal minimum 1-1/2 inch wide self-sealing longitudinal jacket laps and 3-inch wide butt adhesive backed strips.




a.
Substitution:  3 inch wide pressure sensitive sealing tape, of same material as jacket, may be used in lieu of butt strips.



2.
Bed insulation in a 2-inch wide band of vapor barrier mastic, and vapor seal exposed ends of insulation with vapor barrier mastic at each butt joint between pipe insulation and equipment, fittings or flanges at the following intervals:




a.
Horizontal Pipe Runs:  21 ft.




b.
Vertical Pipe Runs:  9 ft.


C.
Fittings, Valves, Flanges and Irregular Surfaces:



1.
Insulate with mitre cut or premolded fitting insulation of same material and thickness as pipe insulation.



2.
Secure insulation in place with 16-gage wire, with ends twisted and turned down into insulation.



3.
Butt insulation against pipe insulation and bond with joint sealer.



4.
Insulate valves up to and including bonnets, without interfering with packing nuts.



5.
Apply leveling coat of insulating cement to smooth out insulation and cover wiring.



6.
When insulating cement has dried, seal fitting, valve and flange insulation, by imbedding a layer of reinforcing membrane or 4 oz. canvas jacket between 2 flood coats of vapor barrier mastic, each 1/8 inch thick wet.



7.
Lap reinforcing membrane or canvas on itself and adjoining pipe insulation at least 2 inches.



8.
Trowel, brush or rubber glove outside coat over entire insulated surface.



9.
Exceptions:




a.
Type D Piping Systems:  Valves, fittings and flanges may be insulated with premolded PVC fitting jackets, with fibrous glass insulation inserts.





1)
Additional insulation inserts are required for services with operating temperatures under 45 degrees F or where insulation thickness exceeds 1-1/2 inches.  The surface temperature of PVC fitting jacket must not go below 45 degrees F.

3.05
INSTALLATION OF FLEXIBLE ELASTOMERIC FOAM INSULATION


A.
Where possible, slip insulation over the pipe, and seal butt joints with adhesive.



1.
Where the slip-on technique is not possible, slit the insulation and install.



2.
Re-seal with adhesive, making sure the mating surfaces are completely joined.


B.
Insulate fittings and valves with miter cut sections.  Use templates provided by the manufacturer, and assemble the cut sections in accordance with the manufacturer’s printed instructions.



1.
Insulate threaded fittings and valves with sleeved fitting covers.  Over lap and seal the covers to the adjoining pipe insulation with adhesive.


C.
Carefully mate and seal with adhesive all contact surfaces to maintain the integrity of the vapor barrier of the system.


D.
Piping Exposed Exterior to a Building, Totally Exposed to the Elements:



1.
Apply flexible elastomeric foam insulation to piping with adhesive.



2.
Apply reinforcing membrane around piping insulation with adhesive or mastic.



3.
Adhesive Applied System:  Apply 2 coats of finish.  See Section 099103.



4.
Mastic Applied System:  Apply another coat of mastic over reinforcing membrane.

3.06
FIELD QUALITY CONTROL


A.
Field Samples:  The Director’s Representative, may at his discretion, take field samples of installed insulation for the purpose of checking materials and application.  Reinsulate sample cut areas.

3.07
PIPING INSULATION SCHEDULE


A.
Insulate all cold service and hot service piping, and appurtenances except where otherwise specified.

USE PARAGRAPH BELOW FOR PLUMBING PROJECTS.  EDIT AS REQUIRED.

B.
Schedule of Items Not to be Insulated:



1.
Water meters.



2.
Piping buried in the ground, unless otherwise specified herein.



3.
Items installed by others, unless otherwise specified herein.



4.
Mechanical equipment with factory applied steel jacket.



5.
Sprinkler and standpipe piping, unless otherwise specified.

3.08
COLD SERVICE INSULATION MATERIAL SCHEDULE

EDIT SCHEDULE AS REQUIRED.  DELETE REFRIGERANTS ON PLUMBING PROJECTS AND HVAC PROJECTS AS REQUIRED.
	TYPE
	SERVICE AND TEMPERATURES
	INSULATION MATERIAL
	PIPE SIZES (INCHES)
	MINIMUM (NOMINAL) INSULATION THICKNESS (INCHES)

	D
	Domestic cold water, and as specified.

33 F to 80 F.
	Flex. Elastomeric Foam or

Fibrous Glass
	All Sizes
	1/2

	
	
	
	
	



A.
NOTES:



1.
Sprinkler and Standpipe Piping (First 10 feet connected to domestic water main within building):  Insulate with same materials and thicknesses specified for domestic cold water.

END OF SECTION
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