((Specifier leave this line) SBBC Design & Material Standards, January 01, 2010 Edition)

SECTION 15089 (21 07 19)
PIPING INSULATION

GENERAL

1.1 SECTION INCLUDES

A. Piping insulation.

B. Jackets and accessories.

1.2 RELATED SECTIONS

A. Section 15075 - Mechanical Identification.

B. Section 15078 - Field Painting of Mechanical Systems.

C. Section 15105 - Plumbing Piping.

D. Section 15183 - Hydronic Piping.

1.3 REFERENCES

A. ANSI/ASTM C578 - Preformed, Block Type Cellular Polystyrene Thermal Insulation.

B. ASTM E84 - Surface Burning Characteristics of Building Materials.

C. ASTM C534 - Flexible Elastomeric Cellular Thermal Insulation in Sheet and Tubular Form.

D. ANSI/ASTM C552 - Cellular Glass Block and Pipe Thermal Insulation.
1.4 QUALITY ASSURANCE

A. Applicator: Company specializing in piping insulation application with three years minimum experience.

B. Materials: Flame spread/smoke developed rating of 25/50 under provisions of ASTM E84.

1.5 SUBMITTALS

A. Submit product data under provisions of Section 01330 - Submittal Procedures.

B. Include product description, list of materials and thickness for each service and locations.

C. Submit manufacturer's installation instructions under provisions of Section 01330 - Submittal Procedures.

PRODUCTS

1.6 ACCEPTABLE MANUFACTURERS - INSULATION

A. Owens-Corning.
B. Pittsburgh Corning.
C. IMCOA.
D. Armacell.
E. Knauf.
F. Cell-U-Foam.
1.7 ACCEPTABLE MANUFACTURERS- PRE-INSULATED CHW PIPING

A. Thermacor.
B. Perma-Pipe.
C. Rovanco.
1.8 ACCEPTABLE MANUFACTURERS - VAPOR BARRIER JACKETS

A. VentureClad (Venture Tape Corporation).
1.9 INSULATION

A. Type A:  For interior above ground domestic hot water supply and recirculating piping.

1. Pipe:
(a) ANSI/ASTM C534 or C547.

(b) Two-piece, rigid preformed, heavy density fiberglass pipe insulation and factory applied reinforced foil vapor barrier, all service jacket with self-sealing longitudinal lap and butt adhesive joints, -60 to 450 Degree F, non-combustible.  

(c) Maximum Water Vapor Transmission Rating: 0.20 perm. 

(d) ‘K' value of 0.24 at 75 Degree F. 

(e) Equivalent to Owens-Corning 25ASJ/SSL

2. Pipe:

(a) ASTM C534, Type I.

(b) One-piece, flexible preformed elastomeric closed cell tubular pipe insulation, -297 to 220 Degree F.  
(c) Maximum Water Vapor Transmission Rating:  0.01 perm-inch.

(d) Maximum Thermal Conductivity:  0.25 BTU-In/Hr. Sq. Ft. oF at 75 oF mean temperature.
(e) Equivalent to Armacell Armaflex AP.
3. Fittings:
(a) One-piece, preformed fitting insulation.
(b) Same thickness as adjacent pipe covering.
B. Type B:  For condensate drain, refrigeration suction lines and refrigeration hot gas lines. Protect with two coats of UV inhibited vinyl latex finish if installed outdoors exposed to weather.

1. Pipe:
(a) ANSI/ASTM C534 or C578.
(b) One piece, preformed closed cell tubular pipe insulation. 

(c) Maximum Water Vapor Transmission Rating:  0.10 perm. 

(d) 'K' value of 0.23 at 75 Degree F. 

(e) Equivalent to Styrofoam.
2.
Pipe
(a)
ASTM C534, Type I.

(b)
One-piece, flexible preformed elastomeric closed cell tubular pipe insulation, -297 to 220 Degree F.  Protect with two coats of UV  inhibited vinyl latex finish if installed outdoors and exposed to weather.

(c)
Maximum Water Vapor Transmission Rating:  0.01 perm-inch.

(d)
Maximum Thermal Conductivity:  0.25 BTU-In/Hr. Sq. Ft. oF at 75 oF mean temperature.
(e)
Equivalent to Armacell Armaflex AP.
C. Type C:  For interior above ground chilled water piping. 

1. Pipe:

(a) ASTM C534 or C552.

(b) Two-piece, rigid preformed closed cell foamglass pipe insulation with fire resistant jacket.
(c) Maximum Water Vapor Transmission Rating:  0.10 perm.
(d) 'K' value of 0.33 at 75 Degree F. 

(e) Equivalent to Pittsburgh Corning Foamglas.

2. Pipe:

(a) ASTM C534, Type I.

(b) One-piece, flexible preformed elastomeric closed cell tubular pipe insulation, -297 to 220 Degree F.  

(c) Maximum Water Vapor Transmission Rating:  0.01 perm-inch.

(d) Maximum Thermal Conductivity:  0.25 BTU-In/Hr Sq. Ft. oF at 75 oF mean temperature.

(e) Equivalent to Armacell Armaflex AP.  
3. Fittings:

(a) Fittings finished with mastic and reinforced with glass fabric.
D. Type D:  For underground chilled water piping.
1. Field Insulated Pipe:

(a) ASTM C552
(b) Two-piece, rigid preformed cellular glass pipe insulation with self-sealing 45 mil non-metallic waterproof membrane.
(c) Maximum Water Vapor Transmission Rating:  0.10 perm.
(d) 'K' value of 0.33 at 75 Degree F.
(e) Equivalent to Pittsburgh Corning Foamglas with Pittwrap CW jacket or VentureClad jacket.

2. Pre-Insulated Pipe:

(a) ASTM A-53 Grade B, electric resistance welded or seamless for sizes 5 inch and larger or ASTM A-120/A-53, Grade A, continuous welded for 4 inch and smaller, Schedule 40, black steel.

(b) 90-95 percent closed cell polyurethane foam insulation of 2.5 to 3.5 PCF density.

(c) “K” value of 0.14 at 75 Degree F.

(d) Fittings: Factory prefabricated and pre-insulated with precut sectional urethane foam to the thickness specified, covered with PVC jacket with joints sealed with polyethylene backed, pressure sensitive 30 mil thick butyl rubber tape.

(e) Jacket:  ASTM D-1784, PVC, wall thickness ten times nominal jacket diameter, but not less than 60 mils.

(f) Pipe ends insulated with precut sectional urethane foam to the thickness specified, covered with PVC jacket with joints sealed with polyethylene backed, pressure sensitive 30 mil thick butyl rubber tape.

(g) Equivalent to Thermacor “Ferro-Therm”.
E. Type E:  For exterior above ground chilled water piping.

1. Pipe:

(a) ASTM C534.

(b) Two-piece, rigid preformed closed cell foamglass pipe insulation with 0.016 inch aluminum jacket, fittings finished with mastic and reinforced with glass fiber.

(c) Maximum Water Vapor Transmission Rating:  0.02 perm-inch.

(d) Maximum Thermal Conductivity:  0.25 BTU-In/Hr Sq. Ft. oF at 75oF mean temperature.

(e) Equivalent to Pittsburge Corning Foamglass.

2. Pipe:
(a) ASTM C534 or C552.

(b) One-piece preformed elastomeric closed cell tubular pipe insulation, -297 to 220 Degree F.  Protect with two coats of UV inhibited vinyl latex finish.
(c) Maximum Water Vapor Transmission Rating:  0.01 perm-inch.

(d) Maximum Thermal Conductivity:  0.25 BTU-In/Hr Sq. Ft  oF at 75 oF mean temperature.

(e) Equivialent to Armacell Armaflex AP.
1.10 JACKETS

A. Interior Above Grade Application:
1. Vapor Retardant Jacket:  Kraft reinforced foil with self-sealing adhesive.

2. Vapor Barrier High Performance Jacket:  Five ply self-adhesive laminate that exhibits a perm rating of 0.0000 when tested in accordance with ASTM E-96 as manufactured by VentureClad or approved equal.

B. Exterior Above Grade Application:

1. Aluminum Jacket:  0.016 inch thick, smooth finish, snap lock longitudinal seam and aluminum banding.

2. Vapor Barrier & Weatherproof High Performance Jacket:  UV resistant, five ply self-adhesive laminate that exhibits a perm rating 0.0000 when tested in accordance with ASTM E-96, installed without any additional mechanical attachments and having a ten year warranty as manufactured by VentureClad or approved equal. 

1.11 ACCESSORIES

A. Insulation Bands:  3/4 inch wide x 0.007 inch thick galvanized steel band with positive cinch worm gear and screwdriver slot hex head.

B. Adhesives: Water base, fire resistive, non-toxic and compatible with insulation.  Petroleum-base products are PROHIBITED.

C. Fibrous Glass Cloth:  Untreated 10 x 10 mesh; 9 Oz/Sq. Yd. weight.

D. Insulating Cement:  ANSI/ASTM C195; hydraulic setting mineral wool.

E. Finishing Cement:  ASTM C449.

EXECUTION

1.12 PREPARATION

A. Do not apply insulation until after all pressure testing is complete, all surfaces to be covered are clean and dry and all foreign materials such as oil, grease, rust, scale and dirt have been removed.

B. Apply clean and dry insulation only.

1.13 INSTALLATION

A. Install insulation under provisions of the manufacturer's instructions.

B. Install insulation on all supply piping and condensate piping in concealed areas as well as exposed areas including condensate piping located between the first floor ceiling and the second floor slab to prevent condensation from forming on the pipe and falling onto the ceiling tiles.

C. Insulate all cold surfaces including metal hangers, anchors, supports, control sensors, wells and similar items subject to condensation with materials of the same composition to which they are attached and of sufficient length and thickness to prevent condensation. Provide a complete moisture and vapor seal wherever the insulation terminates against metal hangers, anchors and other projections on cold surfaces.

D. Provide continuous insulation through sleeves and openings except at pipe sleeves piercing exterior walls, floors or ceilings below ground level.  Pack annular spaces with fireproof, self-supporting insulation material.  

E. On insulated piping with a factory applied vapor retardant, install same thickness insulation as the adjoining pipe insulation on valves and other fittings, unions, flanges, strainers, flexible connections and expansion joints and locate so as to obtain the maximum strength and securement.  Terminate insulation neatly with plastic material trowelled on bevel. Seal joints, protruding metal parts and valve stems thoroughly as recommended by the manufacturer.  Field applied vapor barrier clad material is also approved.
F. On insulated piping without a vapor retardant or vapor barrier and conveying fluids 140 Degree F or less, other than chilled water piping, do not insulate flanges, unions, strainers, flexible connections and expansion joints.  Bevel and seal ends of insulation at such locations. Provide an insert of not less than 6 inches long and of the same thickness and contour as adjoining insulation between the support shield and the piping, but under the finish jacket on piping 2 inches and larger to prevent insulation from sagging at the support points.  Inserts shall be factory fabricated of cork or other heavy density insulating material suitable for the planned temperature range.  Field applied vapor barrier clad material is also approved.
G. Jackets:

1. Concealed Indoor Piping Conveying Fluids Above Ambient Temperature:  Insulated pipes shall be either provided with a standard jacket containing a factory applied vapor retardant or a field applied vapor barrier clad material.  Fittings, unions and valves shall be insulated with insulation of like material and thickness as adjoining pipe and finished with glass cloth and adhesive.  PVC jackets are PROHIBITED.

2. Concealed Indoor Piping Conveying Fluids Below Ambient Temperature:  Insulated pipes conveying fluids below ambient temperature shall be either  provided with a field applied standard jacket containing a factory applied vapor retardant or a field applied vapor barrier clad material.  Fittings, unions and valves shall be insulated with insulation of like material and thickness as adjoining pipe and finished with glass cloth and adhesive.  PVC jackets are PROHIBITED.

3. Exposed Indoor Piping:  Insulated pipes, fittings, unions and valves in mechanical rooms or in finished areas shall be provided with a canvas jacket and painted.  Field applied vapor barrier clad material is also approved.  PVC jackets are PROHIBITED.

4. Exterior Piping:  Insulated pipes shall be either provided with a factory applied vapor retardant jacket covered with an aluminum jacket with seams located on the bottom side on horizontally installed piping or field applied vapor barrier clad material.  Fitting, unions and valves shall be insulated with insulation of like material and thickness as adjoining pipe and finished with fibrous glass mesh cloth, reinforced vapor cement and covered with an aluminum jacket.

H. Insulate anchors and hangers which are secured directly to cold piping as specified for a minimum distance of 8 inches from the surface of the pipe insulation sufficient to prevent sweating.

I. Hot Water Piping:  Cover fittings and valves with equivalent thickness of insulation material.  Apply adhesive to butt joints.  For valves and fittings on exposed piping, apply hydraulic setting cement paste over insulating material before applying canvas covering.

J. Where possible, slide foam plastic or elastomeric pipe insulation on condensate drain, chilled water runouts and refrigerant suction piping without splitting insulation.  Where insulation is split, use insulation manufacturer’s adhesive to cement joints together.  Secure all longitudinal joints and seams with 18 gauge copper weld wire on 18 inch centers and secure transverse joints with manufacturer’s tape.  Insulate all fittings with fabricated pipe insulation.

K. Cover insulation exposed to outdoor exterior weather with 0.016 inch aluminum jacket with 1/2 inch wide aluminum bands on 8 inch centers.  Lap joints 3 inches minimum and seal with compatible waterproof lap cement.

L. Cover insulation exposed to outdoor weather with UV resistant, five ply self-adhesive vapor and weather barrier jacket without the use of any additional mechanical attachments.  Field applied lap joints a minimum of 3 inches. 

M. If Armacell Armaflex AP or equivalent insulation is used in non-plenum areas, finish with two coats of white vinyl latex paint as recommended by the manufacturer wherever exposed or insulate with a UV resistant, five ply self-adhesive vapor barrier/weatherproof clad material.  If the UV resistant, vapor barrier clad material is provided, the two coats of white latex paint shall not be required.  Exposed is deemed to mean wherever exposed to view and outdoor weather other than mechanical equipment rooms. Piping concealed by other exposed piping is considered exposed.

N. Repair separation of joints or cracking of insulation due to thermal movement of poor workmanship.

O. Insulate all appurtenances such as thermometer stems, drain valves, gauge cock stems, etc. on chilled water lines with removable IMCOA FLEX caps and/or NO DRIP moldable tape.
1.14 SCHEDULE

A. Pipe Content


Type
Nominal Pipe Size
Thickness In Inches


Domestic Cold Water Supply

None
N/A
 

N/A


Domestic Hot Water Supply

A
Thru 1-1/2 inches
3/4 inch


Domestic Recirculating Hot Water
A
Thru 1-1/2 inches
1/2 inch


Chilled Water (Interior Above Grade)
C
Thru 4 inches

1-1/2 inch


Chilled Water (Interior Above Grade)
C
Over 4 inches

2 inches


Chilled Water (Exterior Above Ground)
E
All


2 inches


Chilled Water (Underground)

D
All


2 inches


Condensate Drains


B
All


3/4 inch

Refrigeration Line (Suction)

B
All


1/2 to 3/4 inch

Refrigeration Line (Hot Gas)

B
All


1/2 to 3/4 inch
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