SECTION 15262�BOILER PLANT INSULATION


SPEC WRITER NOTE: 


1.	Delete between //_______ // if not applicable to project. Also delete any other item or paragraph not applicable to the project and renumber the paragraph.


2.	References to pressure in this section are gage pressure unless otherwise noted.





PART 1 � GENERAL 


1.1 DESCRIPTION: 


	Field-applied insulation for boiler plant mechanical systems. This includes burner fuel oil storage and handling facilities but does not include outside steam distribution or plumbing and sanitary work.  In areas where insulation would possibly be subject to physical abuse, calcium silicate is specified; other insulation types as specified are allowed in other areas.


1.2 RELATED WORK: 


A.	Section 15051, BASIC REQUIREMENTS AND METHODS (BOILER PLANT). 


B.	Pipe Hanging Devices: Section 15339, BOILER PLANT PIPING SYSTEMS. 


1.3 SUBMITTALS: 


A.	Insulation, Jackets, Adhesives, Mastics and Cements: Technical information; ASTM, Federal and Military Specification compliance; flame and smoke rating; samples. 


B.	Bands, Tie Wires and Wire Mesh: Size, material and coating. 


1.4 STORAGE AND HANDLING OF MATERIALS: 


	Store materials in clean, dry environment. Insulation jackets shall be clean and unmarred. Store adhesives in original containers. Maintain ambient temperatures and conditions required by printed instructions of manufacturers of adhesives, mastics and finishing cements.


1.5 APPLICABLE PUBLICATIONS: 


A.	The publications listed below form a part of this specification to the extent referenced. The publications are referenced in the text by the basic designation only. 


B.	American Society for Testing and Materials (ASTM): 


A167-99	Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet and Strip


B209-96	Aluminum and Aluminum-Alloy Sheet and Plate


C449/C449M-95	Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement


C533-95	Calcium Silicate Block and Pipe Thermal Insulation


C547�95	Mineral Fiber Pipe Insulation 


C552�00	Cellular Glass Thermal Insulation 


C612�00	Mineral Fiber Block and Board Thermal Insulation 


C1126-98	Faced or Unfaced Rigid Cellular Phenolic Thermal Insulation


C1136-95	Flexible, Low Permeance Vapor Retarders for Thermal Insulation


D.	Military Specification (Mil. Spec.): 


MIL-C-19565C(1)	Coating Compounds, Thermal Insulation, Fire and Water Resistant Vapor Barrier


E.	Federal Specifications (Fed. Spec.):


L-P-535E	Plastic Sheet (Sheeting): Plastic Strip; Poly (Vinyl Chloride) and Poly (Vinyl Chloride-Vinyl Acetate)


F.	Manufacturer's Standardization Society of the Valve and Fitting Industry (MSS): 


SP58�1993	Pipe Hangers and Supports�Materials and Design


PART � 2 PRODUCTS 


SPEC WRITER NOTE: Make material requirements agree with applicable requirements specified in the referenced Applicable Publications. Update and specify only that which applies to the project.





2.1 CALCIUM SILICATE: 


A.	Preformed Pipe Insulation: ASTM C533, Type I with indicator denoting asbestos-free material.


B.	Premolded Pipe Fitting Insulation: ASTM C533, Type I with indicator denoting asbestos-free material.  Manufacturer: Calsilite Group or equal.


C.	Equipment Insulation: ASTM C533, Type I.


2.2 FIBERGLASS: 


A.	Preformed Pipe Insulation: ASTM C547, 230 degrees C (450 degrees F). 


B.	Pipe Fitting Insulation: ASTM C547, 230 degrees C (450 degrees F).


2.3 MINERAL WOOL OR REFRACTORY FIBER: 


	ASTM C612, Class 3, 450 degrees C (850 degrees F). 


2.4 RIGID CLOSED-CELL PHENOLIC FOAM:


A.	Preformed Pipe Insulation: ASTM C1126, Type III, Grade 1, 121 degrees C (250 degrees F).


B.	Equipment Insulation: ASTM C1126, Type II, Grade 1, 121 degrees C (250 degrees F).


2.5 INSULATING AND FINISHING CEMENTS: 


	Best grade as recommended by manufacturer for type of insulation system and service conditions. Conform to ASTM C449 or Mil-C-19565, Type I or II.


2.6 BANDS, TIE WIRES AND WIRE MESH: 


	ASTM A167 stainless steel.  Bands, 0.4 mm (0.015 inch) thick and 12.5 mm (l/2 inch) wide; wire, 1.6 mm diameter (16 gage); hexagonal mesh as required by application. 


2.7 ALL SERVICE JACKET (ASJ):


	Jacket shall be white kraft bonded to 0.025 mm (1 mil) thick aluminum foil, fiberglass reinforced, with pressure sensitive adhesive closure. Comply with ASTM C1136. Beach puncture 50 units. Suitable for painting without sizing. Jackets shall have minimum 40 mm (1-1/2 inch) lap on longitudinal joints and minimum 100 mm (4 inch) butt strip on end joints. Butt strip material shall be same as the jacket. Lap and butt-strips shall be self-sealing type with factory-applied pressure sensitive adhesive. 


2.8 FITTING INSULATION COVERINGS (JACKETS):


	Fitting coverings shall be premolded to match shape of fitting and shall be polyvinyl chloride (PVC) conforming to Fed. Spec. L-P-535, Composition A, Type II Grade GU, and Type III, minimum thickness 0.7 mm (0.030 inches).


2.9 ALUMINUM JACKET – PIPING SYSTEMS AND CIRCULAR BREECHING AND STACKS: 


	ASTM B209, 3003 alloy, H-14 temper, 0.6 mm (0.024 inch) minimum thickness with locking longitudinal joints. Jackets for elbows, tees and other fittings shall be factory-fabricated to match shape of fitting and of 0.6 mm (0.024 inch) minimum thickness material to match material and construction of straight run jackets. Factory-fabricated stainless steel bands shall be installed on all circumferential joints. Bands shall be 20 mm (0.75 inch) wide on 450 mm (18 inch) centers. System shall be weatherproof if utilized for outside service. 


2.10 ALUMINUM JACKET – RECTANGULAR BREECHING:


ASTM B209, 3003 alloy, H-14 temper, 0.5 mm (0.020 inches) thick with 32 mm (1-1/4 inch) corrugations or 0.8 mm (0.032 inches) thick with no corrugations.  System shall be weatherproof if used for outside service.


2.11 GLASS CLOTH JACKETS: 


A.	Glass Cloth: Presized, minimum 0.18 kg per square meter (7.8 ounces per square yard), 2000 kPa (300 psi) bursting strength.


B.	Weatherproof if utilized for outside services. 


2.12 ADHESIVES, JOINT AND LAP TAPES: 


	Manufacturers' standard for the insulation applied and fully compatible with all materials applied in the system. 


2.13 PIPE COVERING PROTECTION SADDLES: 


	MSS SP58, Type 39. Apply at all pipe support points, except where MSS SP58, Type 3 pipe clamps are provided as part of the support system. 


2.14 IDENTIFICATION OF MATERIALS: 


	All material incorporated in the job shall be identified on manufacturers' container by name, type and description. 


2.15 FLAME AND SMOKE: 


	Assembled systems shall meet flame spread 25 and smoke developed 50 ratings as developed under ASTM, NFPA and UL standards and specifications.


PART 3 - EXECUTION 


3.1 PREPARATION: 


	Apply materials on clean, dry surfaces from which all dirt, loose scale and construction debris has been removed. 


3.2 INSTALLATION: 


A.	Apply insulation materials thermally and structurally tight, neatly finished at fittings, valves, corners, access panels, edges and at hanger or other penetrations. Provide a smooth finished surface without sags and wrinkles, primed ready to receive specified painting. Insulation exposed to weather shall be weatherproof. 


B.	Use of scrap, damaged or wet insulation will not be permitted. Repair or replace any work damaged, wet or deformed. 


C.	Do not install insulation at anchors or braces until construction of anchor or brace has been inspected by the Contracting Officers Technical Representative (COTR) or Resident Engineer (RE). 


3.3 PARTS NOT INSULATED: 


A.	Pipe, Valves and Fittings: 


1.	Gas fuel 


2.	Oil fuel, unheated 


3.	Compressed air 


4.	Flowmeter sensing piping and blowdown 


5.	Level sensor piping and blowdown 


6.	Tank drains 


7.	Vents - tank, safety and back pressure valves except protective


8.	Continuous blowdown and boiler water sampling except protective 


9.	Threaded valves 


10.	Check valves 


11.	Unions 


12.	Orifice flanges 


13.	Dielectric flanges and unions 


14.	Steam header drains 


15.	Non�return stop and check valve drains 


16.	Pneumatic control 


17.	Pressure transmission to gages 


18.	Piping in control panels 


19.	Tube cleaning piping 


20.	Chemical feed from pump�type feeders 


21.	Condensate piping from flash tank to condensate return pump


B.	Boilers: 


1.	Water column, piping and blowdown 


2.	Auxiliary low water cutoff, piping and blowdown 


3.	Remote water level indicators and piping and blowdown 


4.	Steam gage piping 


5.	Soot blower and piping 


6.	Safety valves and drip pan ells 


7.	Water level sensors and piping except where required by equipment manufacturer 


8.	Control piping and devices or interlocks 


9.	Drum heads (water tube boilers) 


C.	Equipment: 


1.	Condensate return pump units 


2.	Vacuum return pump units 


3.	Pumps - inlet to outlet 


4.	Flash tanks 


5.	Safety valves 


6.	Flow meters 


7.	Air compressors and tanks 


8.	LPG tanks and regulators 


9.	Refrigerated or desiccant air drier 


10.	Chemical feeders 


11.	Boiler and feedwater sampler 


12.	All nameplates 


D.	Specialties: 


1.	Pressure reducing valves 


2.	Control valves - water and steam 


3.	Level sensors - piping, valves and blowdown 


4.	Back pressure regulators - oil and steam 


5.	Strainers under 65 mm (2-l/2 inch) pipe size 


6.	Expansion bellows 


7.	Flexible connectors 


8.	Ball joints except piping between joints 


3.4 APPLICATION - PIPE, VALVES, STRAINERS, AND FITTINGS: 


A.	Temperature Range 120 to 230 degrees C (251 to 450 degrees F): 


1.	Application: Steam service 110 kPa (16 psi nominal) and higher, high pressure condensate to trap assembly, boiler bottom blowoff from boiler to blowoff valve closest to boiler. 


2.	Insulation and Jacket: 


a.	Calcium silicate for piping from zero to 1800 mm (6 feet) above boiler room floor, feedwater heater mezzanine floor or access platform and any floors or platforms on which tanks or pumps are located. 


b.	Fiberglass for remaining locations. 


c.	ASJ with PVC premolded fitting coverings. 


d.	Aluminum jacket from zero to 1800 mm (6 feet) above floor on atomizing steam and condensate lines at boilers and burners.


3.	Thicknesses:


Pipe Diameter mm (in) �
Insulation Thickness mm (in)�
�
25 (1) and below�
50 (2)�
�
32 to 80 (1-1/4 to 3)�
63 (2-1/2)�
�
100 (4) and above�
88 (3-1/2)�
�



B.	Temperature range 100 to 121 degrees C (212 to 250 degrees F): 


1.	Application: Steam service 103 kPa (15 psi) and below, trap assembly discharge piping, boiler feedwater from feedwater heater to boilers and other equipment, chemical feed from shot�type feeders, boiler feed pump recirculation, feedwater heater overflow, heated oil from oil heater to burners. 


2.	Insulation and Jacket: 


a.	Calcium silicate for piping from zero to 1800 mm (6 feet) above boiler room floor, feedwater heater mezzanine floor and access platform, and any floors or access platforms on which tanks or pumps are located. 


b.	Fiberglass or rigid closed-cell phenolic foam for remaining locations. 


c.	ASJ with PVC premolded fitting coverings. 


d.	Aluminum jacket from zero to 1800 mm (6 feet) above floor on condensate lines at boilers and burners. 


3.	Thicknesses - calcium silicate and fiberglass insulation:


Pipe Diameter mm (in)�
Insulation Thickness mm (in)�
�
25 (1) and below�
25 (1)�
�
32 to 80 (1-1/4 to 3)�
50 (2)�
�
100 (4) and above�
50 (2)�
�



4.	Thicknesses - rigid closed-cell phenolic foam insulation:


Pipe Diameter mm (in)�
Insulation Thickness mm (in)�
�
25 (1) and below�
19 (0.75)�
�
32 to 80 (1-1/4 to 3)�
25 (1)�
�
100 (4) and above�
25 (1)�
�



C.	Temperature Range 32 to 99 degrees C (90 to 211 degrees F): 


1.	Application: Pumped condensate, vacuum heating return, gravity and pumped heating returns, condensate transfer, condensate transfer pump recirculation, heated oil system to heaters and returns from burners, condensate return from convertors and heated water storage tanks. 


2.	Insulation and Jacket: 


a.	Calcium silicate for piping from zero to 1800 mm (six feet) above boiler room floor, feedwater heater mezzanine floor and access platform, and any floor or access platform on which tanks or pumps are located. 


b.	Fiberglass or rigid closed-cell phenolic foam for remaining locations. 


c.	ASJ with PVC premolded fitting coverings. 


3.	Thicknesses - calcium silicate and fiberglass insulation:


Pipe Diameter mm (in)�
Insulation Thickness mm (in)�
�
25 (1) and below�
25 (1)�
�
32 to 80 (1-1/4 to 3)�
38 (1-1/2)�
�
100 (4) and above�
50 (2)�
�



4.	Thicknesses - rigid closed-cell phenolic foam insulation:


Pipe Diameter mm (in)�
Insulation Thickness mm (in)�
�
25 (1) and below�
19 (0.75)�
�
32 to 80 (1-1/4 to 3)�
19 (0.75)�
�
100 (4) and above�
25 (12)�
�



D.	Protective insulation to prevent personnel injury: 


1.	Application: Piping from zero to 1800 mm (6 feet) above all floors and access platforms including continuous blowoff, feedwater and boiler water sample, blowoff tank vent, flash tank vents and condensate tank vents, shot�type chemical feed, fire tube boiler bottom blowoff after valves, valve by-passes. 


2.	Insulation thickness: Twenty-five mm (1 inch). 


3.	Insulation and jacket: Calcium silicate with ASJ except provide aluminum jacket on piping at boilers within 1800 mm (6 feet) of floor. Use PVC premolded fitting coverings when all service jacket is utilized.


E.	Insulating: 


1.	At pipe supports, weld pipe covering protection saddles to pipe, except where MSS�SP58, Type 3 pipe clamps are utilized. 


2.	Insulation shall be firmly applied, joints butted tightly, mechanically fastened by stainless steel wires on 300 mm (12 inch) centers.


3.	At support points fill and thoroughly pack space between pipe covering protective saddle bearing area. 


4.	Terminate insulation and jacket hard and tight at anchor points. 


5.	Terminate insulation at piping facilities not insulated with a 45 degree chamfered section of insulating and finishing cement covered with jacket. 


6.	On calcium silicate, fiberglass and rigid closed-cell phenolic foam systems, insulate flanged fittings, strainers, and valves with sections of pipe insulation cut, fitted and arranged neatly, and firmly wired in place. Fill all cracks, voids, and coat outer surface with insulating cement. Install jacket. Provide similar construction on welded and threaded fittings on calcium silicate systems or use premolded fitting insulation. 


7.	On fiberglass systems, insulate welded and threaded fittings more than 50 mm (2 inches) in diameter with compressed blanket insulation (minimum 2/l) and finish with jacket or PVC cover. 


8.	Insulate fittings 50 mm (2 inches) and smaller with mastic finishing material and cover with jacket. 


9.	Insulate valve bonnet up to valve side of bonnet flange to permit bonnet flange removal without disturbing insulation.


10.	Install jacket smooth, tight and neatly finish all edges.  Overwrap ASJ butt strips by 50 percent.  Secure aluminum jacket with stainless steel bands 300 mm (12 inches) on center or aluminum screws on 100 mm (4 inch) centers.


11.	Do not insulate basket removal flanges on strainers. 


3.5 APPLICATION - BOILER FLUE GAS SYSTEMS: 


A.	Temperature Range 150 to 370 degrees C (300 to 700 degrees F): 


1.	Application: Transitions, stacks and breechings from boiler outlet to stack outlet; induced draft fans (if provided); flue gas recirculation fans and ductwork (if provided). 


2.	Thickness: 


a.	Single-Wall Duct Systems: 50 mm (2 inches). 


b.	Double-Wall Factory�Fabricated Duct Systems with Air Space Between Walls: None. 


3.	Insulation and Jacket: Calcium silicate with aluminum sheet metal jacket. 


B.	Protective Insulation to Prevent Personnel Injury: 


1.	Application: Double wall factory�fabricated duct system with uninsulated air space between walls. Locations within 900 mm (3 feet) horizontally and 1800 mm (6 feet) vertically of platform or floor. 


2.	Insulation thickness: 25 mm (1 inch). 


3.	Insulation and jacket: Calcium silicate with aluminum sheet metal jacket. 


C.	Insulating: 


1.	Provide attachment facilities such as angles, welded studs, clip angles. 


2.	Apply insulation with joints tightly butted and staggered. Seal joints with high temperature cement. 


3.	Provide metal corner beads. 


4.	Band insulation firmly in place to provide a smooth surface. Maximum band spacing 300 mm (12 inches). 


5.	Install jacket. All surfaces outside of building must be weather tight. At termination of stub stacks, provide metal closure system which is connected and sealed to perimeter of stack to prevent water penetration of insulation. 


3.6 APPLICATION - DEAERATING FEEDWATER HEATER, TANKS: 


A.	Temperature range 38 to 120 degrees C (100 to 250 degrees F). 


1.	Application: Deaerating feedwater heater and storage tank, condensate storage tanks, heat exchangers, blowoff tank. 


2.	Insulation thickness: 


a.	Feedwater heater and storage tank: 75 mm (3 inches) 


b.	Condensate storage tank: 50 mm (2 inches) 


c.	Blowoff Tank, heat exchangers: 25 mm (1 inch) 


3.	Insulation and Covering: Calcium silicate with glass cloth jacket. 


B.	Insulating: 


1.	Insulate tanks with an assembly of chamfered block to fit curvature; 1.6 mm diameter (16 gage) wire or stainless steel bands 300 mm (12 inches) on centers to permanently hold insulation; fill all voids and interstices with finishing cement coat, hexagonal mesh in first finish coat. Provide a second finish coat and a glass cloth covering. 


2.	Apply glass cloth with adhesive, smooth, tight and neatly finished at all cloth edges; prime to receive paint. 


3.	Do not insulate over nameplates and data plates. Nameplates and data plates must be legible.


3.7 APPLICATION ON HEATED OR TRACED OIL FACILITIES OUTSIDE OF BUILDING:


A.	Temperature range 38 to 120 degrees C (100 to 250 degrees F). 


1.	Application: Aboveground oil storage tank, oil and steam or hot water underground and aboveground piping systems. 


2.	Insulation thickness: 


a.	Tanks: 38 mm (1-1/2 inches) plus finish. 


b.	Oil suction and return piping: 38 mm (1-1/2 inches) plus finish.


c.	Steam or hot water piping: 38 mm (1-1/2 inches) plus finish. 


B.	Insulation and Jacket (Aboveground Tanks and Piping): Calcium silicate with glass cloth or aluminum jacket, weatherproof jacket when used outside of building. 


C.	Insulation and Jacket (Underground Piping): Calcium silicate with fiberglass scrim jacket located within secondary containment. Allow space for heating cable (if provided) along bottom of piping. 


3.8 APPLICATION ON HEATING AND VENTILATING UNITS AND OUTSIDE AIR DUCTWORK:


A.	Temperature range - site atmospheric:


1.	Fiberglass insulation and covering: 40 mm (1-1/2 inch) thick with vapor barrier and all service jacket.


2.	Rigid closed-cell phenolic foam insulation and covering: 25 mm (1 inch) thick with vapor barrier and all service jacket.


B.	Insulating:


1.	Provide secure attachment facilities such as welding pins.


2.	Apply insulation with joints tightly butted. Seal joints with cement.


3.	Apply ASJ.


4.	Final installation shall be smooth, tight, neatly finished at all edges.


5.	Do not insulate over nameplates and data plates.   Nameplates and data plates must be legible.


� � � E N D � � �
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