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SPEC NOTE DESCRIPTION: This Section specifies insulation for telethermics - tunnel systems, conduit systems and Shallow Inverted Trench (SIT) Systems. It emphasizes increased insulation thicknesses for conservation of thermal energy in telethermics distribution piping systems. (Directly buried telethermics systems are normally insulated with loose fill type insulation. Insulated and plastic jacketted telethermics systems are normally insulated with foamed-in-place type insulation).
SPEC NOTE: Use Section23 07 15- Thermal Insulation for Piping for insulation of piping systems inside buildings.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada-NC prerequisites or credits required for LEED Project certification. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 American National Standards Institute (ANSI) / National Fire Protection Agency (NFPA)
.1 ANSI/NFPA 255-[2006], Standard Method of Test of Surface Burning Characteristics of Building Materials.
.2 ASTM International
.1 ASTM A167-[99(2009)], Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip.
.2 ASTM C195-[07], Standard Specification for Mineral Fiber thermal Insulating Cement.
.3 ASTM C 411-[05], Standard Test Method for Hot-Surface Performance of High-Temperature Thermal Insulation.
.4 ASTM C547-[07e1], Standard Specification for Mineral Fiber Pipe Insulation.
.3 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.4 Canadian General Standards Board (CGSB)
.1 CGSB 51-GP-52Ma-[89], Vapour Barrier, Jacket and Facing Material for Pipe, Duct and Equipment Thermal Insulation.
.5 Underwriters Laboratories of Canada (ULC)
.1 CAN/ULC-S102-[07], Standard Method of Test for Surface Burning Characteristics of Building Materials and Assemblies.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.2 Product Data:
.1 Submit manufacturer's instructions, printed product literature and data sheets for thermal insulation and include product characteristics, performance criteria, physical size, finish and limitations.
.1 Submit Manufacturers:
.1 Recommendations for application of insulation to valves and fittings.
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
.4 Samples:
.1 Submit for review and acceptance [duplicate]samples of each type of insulation, fastenings, jackets, adhesives proposed for each service, mounted on 12 mm thick plywood.
SPEC NOTE: Co-ordinate the following paragraph when Section 01 35 21- LEED Requirements.
.5 Sustainable Design Submittals:
.1 LEED Canada-[NC Version 1.0]Submittals: in accordance with [Section 01 35 21- LEED Requirements].
SPEC NOTE: Edit the following paragraphs to specify certification of compliance for specific LEED requirements in one or many of the following LEED category(ies): (Sustainable Sites,) (Water Efficiency), (Energy and Atmosphere,) (Materials and Resources) (and) (Indoor Environmental Quality).
.6 Construction Waste Management:
.1 Submit project [Waste Management Plan] [Waste Reduction Workplan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [75] [50]% of construction wastes were recycled or salvaged.
.3 Regional Materials: submit evidence that project incorporates required percentage [10] [20]% of regional materials/products, showing their cost, distance from project to furthest site of extraction or manufacture, and total cost of materials for project.
.4 Erosion and Sedimentation Control: submit erosion and sedimentation control plan in accordance with [EPA 832/R-92-005] [Section 01 35 21- LEED Requirements] [authorities having jurisdiction].
1.4 CLOSEOUT SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Operation and Maintenance Data: submit operation and maintenance data for [thermal insulation]for incorporation into manual.
1.5 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements] [with manufacturer's written instructions].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Storage and Handling Requirements:
.1 Store materials [in dry location] [off ground] [indoors]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Use the following paragraph to ensure Construction Waste Management Plan or Waste Reduction Workplan is specified and include in article titled ACTION AND INFORMATIONAL SUBMITTALS. This may contribute towards LEED Credits as follows: Materials and Resources Credit MRc2 Construction Waste Management, either MRc2.1: Divert 50% from Landfill, or MRc2.2: Divert 75% from Landfill.
.4 Develop [Construction Waste Management Plan] [Waste Reduction Workplan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [by manufacturer] [and return]of [pallets,] [padding,] [crates,] [packaging materials]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [Section 01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
Part 2 Products
2.1 DESCRIPTION
.1 Regulatory Requirements:
.1 Flame spread and smoke development: to ANSI/NFPA 255 and CAN/ULC-S102.
.1 Flame spread - maximum 25.
.2 Smoke development - maximum 50.
.2 Testing: to ASTM C 411.
2.2 FORMED MINERAL FIBRE (TP-1)
.1 Application: heated telethermics distribution piping systems [except directly buried systems] [insulated plastic jacketted systems].
.2 Materials:
.1 Rigid mineral fibre to [ASTM C547], having thermal resistivity of 28 to 32 m. degrees C/W at ambient temperature of 15 to 32 degrees C.
SPEC NOTE: Edit the following table to suit results of calculations for economic thickness of insulation.
.3 Thicknesses:
.1 [Single] [multiple]layers to total thickness as following table:
	Nominal Pipe Size (NPS)
	
	
	
	
	

	Fluid Temp. (Degrees C)
	Up to 1
	1 1/4 to 2
	2 1/2 to 4
	6 to 8
	10 &amp; Over

	Up to 95
	[63]
	[63]
	[76]
	[76]
	[76]

	96 to 120
	[63]
	[89]
	[89]
	[102]
	[102]

	121 to 175
	[89]
	[89]
	[102]
	[114]
	[114]

	176 to 300 [_____]
	
	
	
	
	

	Condensate returns
	[51]
	[51]
	[76]
	[76]
	[76]


2.3 FORMED MINERAL FIBRE WITH VAPOUR BARRIER (TP-2)
.1 Applications: chilled water telethermics systems [except directly buried systems] [insulated plastic jacketted systems].
.2 Materials:
.1 Rigid mineral fibre to [ASTM C547], with vapour barrier jacket and facing material to CGSB51-GP-52Ma, having thermal resistivity of 28 to 32 m. degrees C/W at ambient temperature of 15 to 32 degrees C.
SPEC NOTE: Edit this table to suit results of calculations for economic thickness of insulation.
.3 Thicknesses:
.1 [Single] [multiple]layers to total thickness as following table:
	Nominal Pipe Size (NPS)
	
	
	
	
	

	Fluid Temp. (Degrees C)
	Up to 1
	1 1/4 to 2
	2 1/2 to 4
	6 to 8
	10 &amp; Over

	Up to 5
	[51]
	[63]
	[76]
	[76]
	[89]

	6 &amp; above
	[25]
	[51]
	[63]
	[63]
	[76]


2.4 CALCIUM SILICATE (TP-3)
SPEC NOTE: Calcium silicate insulation should be considered where, (a) physical abuse is likely or (b) pipe temperatures exceed 300 degrees C.
.1 Applications: heated telethermics piping systems [insulated plastic jacketted systems] [except directly buried systems].
.2 Materials:
.1 Performed sectional, from non-friable hydrous calcium silicate to [ASTM C547], having average resistivity of 16.5 m2.degrees C/W at mean temperature of 93 degrees C and density of 208 kg/m3.
SPEC NOTE: Edit the following table to suit results of calculations for economic thickness of insulation.
.3 Thicknesses:
.1 To total thickness as following table:
	Nominal Pipe Size (NPS)
	
	
	
	
	

	Fluid Temp. (degrees C)
	Up to 1
	1 1/4 to 2
	2 1/2 to 4
	6 to 8
	10 &amp; Over

	Up to 100
	[89]
	[89]
	[102]
	[102]
	[102]

	101 to 200
	[89]
	[114]
	[114]
	[127]
	[127]

	201 to 300
	[102]
	[114]
	[127]
	[153]
	[153]

	301 to 800
	[_____]
	
	
	
	

	Condensate returns
	[76]
	[76]
	[89]
	[89]
	[89]


.4 Layers:
.1 Insulation of piping up to 300 degrees C may be single or multiple layers.
.2 Insulation of piping 300 degrees C and over to be in multiple layers.
2.5 FASTENINGS FOR MINERAL FIBRE INSULATION
.1 Materials:
.1 Tape: self-adhesive.
.2 Lap seal adhesive for joints and lap-sealing of vapour barriers: quick-setting.
.3 Straps: type 304 stainless steel, 13 x 0.5 mm, dead soft annealed.
2.6 FASTENINGS FOR CALCIUM SILICATE INSULATION
.1 [Galvanized steel] [Type 304 stainless steel, dead soft annealed]wire, 1.2 mm minimum thick.
2.7 INSULATION CEMENT
.1 To [ASTM C195].
2.8 INSULATION PROTECTION SHIELDS, SADDLES
.1 In accordance with Section [33 65 13- Telethermics - Distribution Piping - Steel].
2.9 JACKETS
.1 Cloth:
.1 [ULC listed plain weave cotton fabric,  [220] g/m2].
.1 [Glass fibre and glass fibre thread].
.2 Aluminum alloy:
.1 Crimped or embossed, [0.4]mm thick, with longitudinal slip joints and [50]mm end laps, with factory attached protective liner on interior surface and with aluminum alloy butt straps with mechanical fasteners. Aluminum alloy jackets for fittings to have die-shaped components.
.3 Stainless steel:
.1 To ASTM A167.
.2 Preformed to fit outside diameter of insulation from smooth, austenitic, stainless steel, type [302] [304], one quarter hard, [0.2]mm thick, with preformed interlocking "Z" longitudinal joint and[50]mm end laps.
.3 Closure bands for circumferential joints: austenitic stainless steel, [0.2]mm thick, precut and preformed to fit outside diameter of jacket. Furnished with factory installed, high temperature non-setting sealing compound in each exterior lip of its inside surface, to provide water seal when installed on jacket.
2.10 FINISHES
.1 Cloth: [_____]
.2 Insulating cement and cloth: [_____]
.3 Aluminum alloy jacket: [_____]
.4 Stainless steel jacket: [_____]
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify conditions of substrates previously installed under other Sections or Contracts are acceptable for product installation in accordance with manufacturer's written instructions prior to thermal insulation installation.
.1 Inform [Departmental Representative] [DCC Representative] [Consultant]of unacceptable conditions immediately upon discovery.
.2 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [Consultant] [DCC Representative] [Departmental Representative]].
3.2 APPLICATION
.1 Apply insulation after tests have been completed and approved by [DCC Representative] [Departmental Representative] [Consultant].
.2 Apply insulation to:
.1 New telethermics distribution piping.
.2 Existing telethermics distribution piping where insulation has been removed, disturbed or damaged by work of this contract.
.3 Ensure insulation and surfaces are clean and dry during installation and during application of finishes.
.4 Apply insulation and finishes in accordance with manufacturer's written recommendations and as specified.
.5 Install high density insulation under hanger shields.
.6 Maintain integrity of vapour barrier over full length of pipe without any interruptions.
3.3 INSTALLATION
.1 Preformed:
.1 Up to NPS 12: sectional.
.2 Over NPS 12: sectional or curved segmented.
.2 Install insulation tight to other insulated work.
.3 Place longitudinal joints on top of piping.
.4 Multi-layered: use staggered butt joint construction.
.5 Supports:
.1 Vertical pipe over NPS 3: install insulation supports welded to pipe directly above lowest fitting and at 4.5 m intervals maximum.
.2 Horizontal pipe: at 4.5 m intervals maximum.
.6 Expansion joints in insulation: terminate single layer and each layer of multiple layers in straight cut at intervals in accordance with manufacturer's written recommendations. Leave [25]mm void between terminations. Pack void loosely with mineral fibre.
.7 Piping expansion joints: ensure adequate movement without damage to insulation, vapour barrier or finishes.
.8 [Orifice flanges,] [Valves,] [Expansion Joints,]: use split insulation lined [aluminum] [stainless steel] [galvanized steel]boxes to permit easy disassembly and replacement.
.9 Unions, other components requiring regular maintenance: install insulation and finishes to permit easy dissembly and replacement without damage to adjacent insulation, vapour barrier or finishes.
.10 Fittings: insulate with mitred sections of pipe insulation, galvanized wire and insulating cement.
.11 Weld beads: gouge out insulation where interferences prevent tight fit to pipe.
.12 Guides, saddles, shields: full thickness of insulation.
.13 Saddles, supports, hangers, clamps, guides: trim neatly and closely. Seal with insulating cement.
.14 Seal and finish exposed ends and other terminations of all insulation with insulating cement.
.15 Ensure insulation, finishes, jackets are undamaged by pipe movement.
3.4 FASTENINGS
.1 Secure pipe insulation at each end and in centre of each section, [900]mm maximum spacing on centres.
3.5 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.3 Waste Management: separate waste materials for [recycling] [reuse]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [01 35 21- LEED Requirements].
3.6 PROTECTION
.1 Protect installed products and components from damage during construction.
.2 Repair damage to adjacent materials caused by thermal insulation installation.
END OF SECTION

