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1. General

1.1 RELATED REQUIREMENTS

.1 Mechanical General Requirements:
Section 20 00 13.

1.2 REFERENce documents

.1 American Society for Testing and Materials (ASTM)

	.1 
	ASTM B209
	Aluminum and Aluminum Alloy Sheet and Plate

	.2 
	ASTM C335
	Steady State Heat Transfer Properties of Pipe Insulation

	.3 
	ASTM C411
	Hot‑Surface Performance of High Temperature Thermal Insulation

	.4 
	ASTM C449
	Mineral Fiber Hydraulic Setting Thermal Insulating and Finishing Cement

	.5 
	ASTM C533
	Calcium Silicate Block and Pipe Thermal Insulation

	.6 
	ASTM C534
	Preformed Flexible Elastomeric Cellular Thermal Insulation in Sheet and Tubular Form

	.7 
	ASTM C547
	Mineral Fiber Pipe Insulation

	.8 
	ASTM C553
	Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications

	.9 
	ASTM C612
	Mineral Fiber Block and Board Thermal Insulation

	.10 
	ASTM E96
	Water Vapor Transmission of Materials


.2 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)

	.1 
	ASHRAE 90.1
	Energy Standard for Buildings except Low Rise Residential Buildings


.3 National Research Council of Canada
.1 NECB-2020
National Energy Code of Canada for Buildings
.4 Thermal Insulation Association of Canada (TIAC)
.1 TIAC
Mechanical Insulation Best Practices Guide

.5 Underwriters Laboratories Canada (ULC)

	.1 
	CAN/ULC-S102
	Surface Burning Characteristics of Building Materials and Assemblies

	.2 
	CAN/ULC-S102.2
	Surface Burning Characteristics of Flooring, Floor Covering, and Miscellaneous Materials and Assemblies

	.3 
	CAN/ULC-S701
	Thermal Insulation, Polystyrene, Boards and Pipe


1.3 PRODUCT OPTIONS AND SUBSTITUTIONS

.1 Refer to Division 01, Section 01 62 00, for requirements pertaining to product options and substitutions.

1.4 SUBMITTALS
.1 Product Data

.1 Submit manufacturer’s product data in accordance with Section 01 33 00 – Submittal Procedures, and Section 20 00 13 – Mechanical General Requirements.
.1 When requested, submit product data and test reports indicating that insulation and recovery assemblies meet flame/smoke development ratings and performance requirements.
.2 Shop Drawings
.1 Submit shop drawings in accordance with Section 01 33 00 – Submittal Procedures, and Section 20 00 13 – Mechanical General Requirements.

.1 For each application submit an insulation schedule to include the following information:

1 Materials

2 "k" value

3 Thickness

4 Density

5 Finish

6 Jacketing

.3 Submit information showing installed insulation thicknesses meet the minimum performance requirements of the National Energy Code of Canada for Buildings NECB or ASHRAE 90.1. The more stringent requirements shall apply.
1.5 DEFINITIONS

.1 For the purposes of this Section, the following definitions apply:

.1 Concealed:  piping systems and equipment in trenches, shafts, furring, and suspended ceilings.

.2 Exposed:  piping systems and equipment in mechanical rooms or otherwise not "concealed".

.3 "k" Value:  thermal conductivity of insulating material per unit of thickness (W/m.°C).

1.6 FLAME/SMOKE DEVELOPMENT RATINGS

.1 Pipe insulations, recovery materials, tapes, vapor barrier facings and adhesives shall have maximum flame spread rating of 25 and maximum smoke developed rating of 50, when tested in accordance with CAN/ULC‑S102 and/or CAN/ULC-S102.2.

.2 Insulating materials and accessories shall withstand service temperatures without smoldering, glowing, smoking or flaming when tested in accordance with ASTM C411.

1.7 Delivery, Storage, and Handling

.1 Deliver and store materials in original packaging with manufacturer’s labels.

.2 Protect materials against damage from weather and construction activities.

.3 Separate waste materials for [reuse] [and] [recycling] in accordance with Section 01 74 19 – Waste Management and Disposal.
1.8 quality assurance

.1 Insulation materials shall be new, undamaged and of the respective types specified for each specific application.

.2 Installer to be specialist in performing work of this section and have at least 3 years successful experience with work of similar complexity and size as required for this project.

.3 Contractor and tradespeople hold a recognized credential to work as insulator in Alberta, and is a member of TIAC.

.4 Installation conforms to TIAC Mechanical Insulation Best Practices Guide.
2. Products

2.1 HOT PIPE INSULATION

.1 Hot Pipe Insulation ‑ Mineral Fiber:

.1 Material:  preformed rigid mineral fiber insulation to ASTM C547.
.2 "k" Value:  maximum 0.033 W/m.°C at 24°C mean temperature.

.3 Operating Temperature Range:  -18 °C to 454 °C to ASTM C411.

.4 Jacket:  factory applied all service jacket.

2.2 HOT EQUIPMENT INSULATION

.1 Hot Equipment Insulation ‑ Flat Surfaces:

.1 Material:  rigid mineral fiber board insulation to ASTM C612.
.2 "k" Value:  maximum 0.035 W/m.°C at 24°C mean temperature.

.3 Operating Temperature Range:  -18 °C to 232 °C .

.2 Hot Equipment Insulation ‑ Curved Surfaces:

.1 Material:  mineral fiber blanket insulation to ASTM C553.
.2 "k" Value:  maximum 0.035 W/m.°C at 24°C mean temperature.

.3 Operating Temperature Limit:  up to 343°C.

2.3 ENGINE EXHAUST INSULATION

.1 Material:  preformed rigid hydrous calcium silicate for piping to ASTM C533.

.2 "k" Value:  maximum 0.058 W/m.°C at 93°C mean temperature.

.3 Operating Temperature Limit:  up to 650°C.

2.4 COLD PIPE INSULATION

.1 Cold Pipe Insulation:  Mineral Fibre:

.1 Material:  preformed rigid mineral fiber insulation to ASTM C547.
.2 "k" Value:  maximum 0.033 W/m.°C at 24°C mean temperature.

.3 Operating Temperature Range:  -18 °C to 454 °C to ASTM C411.

.4 Jacket:  factory applied vapor barrier jacket to ASTM E96, with longitudinal lap seal.

.2 Cold Pipe Insulation ‑ Black Rubber:

.1 Material:  flexible elastomeric closed-cell preformed pipe insulation to ASTM C534 with antimicrobial protection.

.2 "k" Value:  0.04 W/m. °C at 24°C mean temperature.

.3 Service Temperature:  ‑4°C to 100°C.

.4 Maximum Allowable Thickness:  25 mm.

2.5 COLD EQUIPMENT INSULATION

.1 Cold Equipment Insulation ‑ Flat Surfaces:

.1 Materials:  rigid mineral fiber to ASTM C612.

.2 "k" Value:  maximum 0.035 W/m.°C at 24°C mean temperature.

.3 Service Temperature:  ‑14°C to 100°C.

.4 Jacket:  factory applied vapor barrier jacket to ASTM E96.

.2 Cold Equipment Insulation ‑ Curved Surfaces:

.1 Material:  mineral fiber blanket to ASTM C553.

.2 "k" Value:  maximum 0.035 W/m.°C at 24°C mean temperature.

.3 Service Temperature:  ‑14°C to 100°C.

.4 Jacket:  factory applied vapor barrier jacket to ASTM E96.

2.6 ACCESSORIES

.1 For mineral fiber insulation materials:

.1 FSK Tape: vapor barrier tape consisting of laminated aluminum foil, glass fiber scrim and paper, with pressure sensitive self adhesive.

.2 ASJ Tape: vapor resistant tape consisting of all service jacket material with pressure sensitive self adhesive.

.3 Adhesive:  quick setting adhesive for joints and lap sealing.

.2 Black Rubber Insulation Adhesive:  manufacturers recommended contact cement.

.3 Thermal Insulating and Finishing Cement:  to ASTM C449 mineral fibre hydraulic setting thermal insulating and finishing cement for use up to 650°C.

2.7 RECOVERY MATERIALS

.1 Canvas:  ULC listed, 220 g/m2 plain weave cotton fabric.

.2 Aluminum:  to 0.4 mm thick [smooth] [embossed] with longitudinal slip joints and 50 mm end laps, 0.4 mm thick die shaped fitting covers with factory attached protective liner on interior surface.

.3 PVC:   [0.4] mm thick for interior use [and UV resistant [0.8] mm thick for exterior use], white in color with pre-moulded fitting covers.

3. Execution

3.1 INSTALLATION, GENERAL

.1 Apply insulation after required piping system tests have been completed, witnessed and certified.

.2 Ensure piping surface is clean and dry before insulating.

.3 Install in accordance with TIAC Mechanical Insulation Best Practices Guide.

.4 Install in accordance with manufacturers recommendations.

.5 Ensure insulation is continuous through walls and floor penetrations. Terminate insulation on either side where fire stop is installed at penetration.
.6 Locate cover seams in least visible locations.

.7 Stagger butt joints where multi‑layered insulation is used.

.8 On vertical piping with diameters 25 mm and larger, use insulation supports welded or bolted to pipe directly above lowest pipe fitting.  Repeat supports on 4.5 m centers and at each valve and flange.

.9 Tightly fit insulation sections to pipe to make smooth and even surfaces.  Cut insulation for proper fit where weld beads protrude.  Bevel away from studs and nuts to allow their removal without damage to insulation.  Trim closely and neatly around extending parts of pipe saddles, supports, hangers, clamp guides and seal with insulating/finishing cement.

.10 Install 25mm thick aluminum foil-backed fibrous glass or mineral fiber insulation on top of all radiant panels with foil side facing up.
3.2 HOT PIPE INSULATION APPLICATION

.1 Apply mineral fibre insulation when pipe surface temperatures are 50°C to 60°C.

.2 Apply mineral fibre insulation and recovery over full length of pipe without penetration of hangers, interruption at sleeves and fittings.  Seal butt joints with 100 mm wide ASJ tape.

.3 Terminate mineral fibre insulation at each end of unions and flanges.  Trowel finishing cement into bevel.

.4 Cover fittings, strainers and valves with equivalent thickness and insulation value of [finishing cement], [tightly placed flexible insulation] or preformed insulation inserts and apply PVC fitting covers.
.5 Cut mineral fibre insulation layers straight on 10 m centers with 25 mm gap to allow for expansion between terminations.  Pack void tightly with insulation and protect joints with aluminum sleeves.

.6 Seal black rubber insulation butt joints and seams with black rubber insulation adhesive.

.7 Recover all exposed insulated piping:

.1 Mechanical rooms: [canvas] [PVC] [aluminum].

.2 Occupied spaces: [PVC] [aluminum].

.3 Indoor equipment: [canvas] [aluminum].
.4 Outdoor equipment: aluminum.

.5 Outdoor piping: Sealed weather tight [aluminum] [UV resistant PVC].
.6 Engine exhaust piping and equipment: aluminum.

.8 Cover all exposed black rubber insulation:

.1 Indoor piping: manufacturer’s recommended polymeric covering. 
.2 Outdoor piping: Sealed weather tight [aluminum][UV resistant PVC].
.9 Insulate flanges and unions next to equipment with removable insulation and recovery system for easy disassembly and reassembly.
.10 Do not insulate the following piping system components:

.1 Hot water heating piping in radiation cabinets.

.2 Expansion joints, flexible piping connectors.

.3 Condensate trap assemblies and drip legs.

.4 Chrome plated piping and fittings.

.5 Valve bonnets on domestic water systems.

.6 Drains, plugs and caps.

3.3 HOT EQUIPMENT INSULATION APPLICATION

.1 Use rigid fibreboard for flat surfaces and segmented rigid pipe and tank insulation for curved surfaces.

.2 Tightly butt edges and stagger joints.  Weld mechanical fastener pins to equipment where necessary.

.3 Cover insulation with 25 mm galvanized hexagonal mesh and 12 mm coat of insulating cement.  Finish with a final 12 mm coat of finishing cement and recover with canvas.

3.4 ENGINE EXHAUST INSULATION APPLICATION

.1 Ensure insulation is continuous through the wall or roof to point of termination.

.2 Cover elbows and fittings with equivalent thickness of insulating cement.

.3 Recover all piping, including muffler, with aluminum.

3.5 COLD PIPE INSULATION APPLICATION

.1 Insulate 5 m portion of plumbing vents measured from roof outlet back.  Do not insulate remaining vent piping.

.2 Insulate storm sewer piping final 5 m portion from outlet drain back with 25 mm insulation.

.3 Apply vapor retardant mineral fibre insulation and recovery over full length of pipe without penetration of hangers, interruption at sleeves and fittings.  Apply adhesive to ends of butt joints and seal joint seams with 100 mm wide strips of joint tape.

.4 Insulate complete system including valves, unions, flanges, strainers, drains, caps and fittings.  Cover fittings and valves with equivalent thickness of finishing cement.  Cover finishing cement with open mesh glass cloth and vapor retardant adhesive.  Seal lap joints with 100% coverage of joint tape and seal the assembly with vapor retardant adhesive. Alternatively, insulate with tightly placed flexible insulation and apply reinforcing membrane embedded in vapor retardant coating and apply PVC fitting covers.
.5 Seal black rubber insulation butt joints and seams with black rubber insulation adhesive.

.6 Recover all exposed insulated piping:

.1 Mechanical rooms: [canvas] [PVC] [aluminum].

.2 Occupied spaces: [PVC] [aluminum].

.3 Indoor equipment: [canvas] [aluminum].

.4 Outdoor equipment: aluminum.

.5 Outdoor piping: Sealed weather tight [aluminum][UV resistant PVC]

.7 Coat exposed black rubber insulation with two coats of black rubber finish material.

3.6 COLD EQUIPMENT INSULATION APPLICATION

.1 Tightly butt edges and stagger joints.  Seal joints with 100 mm wide FSK tape.

.2 Cover insulation with 25 mm galvanized hexagonal mesh and 12 mm coat of finishing cement.  Finish with a final 12 mm coat of finishing cement and recover with canvas.

3.7 INSULATION TYPE AND THICKNESS SCHEDULE

	Insulation Type and Thickness Schedule

	Service Type and Nominal Pipe Diameter (mm)
	Application
	Insulation Thickness (mm)

	Hot Water/Glycol Heating (61°C - 93°C):
25 and smaller
32 and larger
	Hot Pipe
	38
50

	Hot Water/Glycol Heating (41°C - 60°C):
25 and smaller
32 and larger
	Hot Pipe
	25
38

	Low Pressure Steam (up to 103kPag):

50 and smaller

65 and larger
	Hot Pipe


	65
75

	Condensate (up to 103kPag):

50 and smaller

65 and larger
	Hot Pipe


	65
75

	Domestic Hot Water and Recirculation:

smaller than 38
38 and larger
	Hot Pipe


	25

38

	Chilled Water/Glycol and Refrigerant (4 - 16°C):
All Sizes
	Cold Pipe
	25

	Chilled Water/Glycol and Refrigerant (< 4°C):

25 and smaller 
32 and larger
	Cold Pipe
	25

38

	Domestic Cold water:

38 and smaller

50 and larger
	Cold Pipe


	12

25

	Condenser Water Piping, Outdoors:

150 and smaller

200 and larger
	Cold Pipe


	25

38

	External Spray Coil Piping, Outdoors:

150 and smaller

200 and larger
	Cold Pipe


	25

38

	Condenser Water Piping, Indoors:

All Sizes
	Cold Pipe


	25

	SPEC NOTE: Specify insulation for “Condenser water piping indoors” only when free cooling chillers or exchangers are specified.

	Plumbing Vents:

All sizes
	Cold Pipe
	25

	Storm Sewer Piping:

All sizes

Final 2m section
	Cold Pipe

Cold Pipe
	12

25

	Emergency Generator Exhaust system:

75 and smaller

100 and larger
	Engine Exhaust

Engine Exhaust
	75

100

	Heat Exchangers
	Hot Equipment
	50

	Hot Water Storage Tanks
	Hot Equipment
	50

	Condensate Tanks
	Hot Equipment
	50

	Deaerators
	Hot Equipment
	50

	Radiant Panels
	Hot Equipment
	25

	Heat Exchangers
	Cold Equipment
	50

	Chillers
	Cold Equipment
	25

	Chilled Water Pumps
	Cold Equipment
	25

	Chilled Water Storage Tanks
	Cold Equipment
	25

	Water Softeners
	Cold Equipment
	25

	Condenser Water Storage Tanks
	Cold Equipment
	25

	Roof Drains
	Cold Equipment
	25


SPEC NOTE: For services not listed or outside the temperatures or pressures listed, refer to the NECB and ASHRAE 90.1.  The most stringent requirements shall apply. Where information is not available, optimum insulation thickness may be determined using insulation thickness program such as “3E Plus” (www.pipeinsulation.org) and Mechanical Insulation Design Guide Simple Calculators (MIDG) (http://www.wbdg.org/design/midg_calculators.php).
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