Portland Public Schools — Central Kitchen Construction Documents Set - March 20, 2013

SECTION - 230700 - MECHANICAL INSULATION

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

B. Related Sections include the following:

1. Division 7 for firestopping materials and requirements for penetrations through fire and smoke
barriers.

2. Division 23 Section "Common Work Results for Mechanical"

3. Division 23 Section "Hangers and Supports for Piping and Equipment"” for pipe insulation shields
and protection saddles.

4. Division 23 Section "Metal Ducts" for duct liner.

1.2 SUMMARY

A This Section includes insulation; insulating cements; field-applied jackets; accessories and attachments;
and sealing compounds.
1.3 ACTION SUBMITTALS

A Product Data: Identify thermal conductivity, Greenguard Certification, thickness, and jackets (both
factory and field applied, if any), for each type of product indicated.

B. LEED Submittals:

1. Product Data for Credit IEQ 4.1: For adhesives and sealants, documentation including printed
statement of VOC content.
2. Laboratory Test Reports for Credit IEQ 4: For adhesives and sealants, documentation indicating

that products comply with the testing and product requirements of the California Department of
Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various
Sources Using Small-Scale Environmental Chambers."

14 QUALITY ASSURANCE

A Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program
or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and
Training.

B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical
products according to ASTM E 84, by a testing agency acceptable to authorities having jurisdiction.
Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers,
with appropriate markings of applicable testing agency.
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1.5

1.6

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50
or less.

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index of
150 or less.

DELIVERY, STORAGE, AND HANDLING

Ship insulation materials in containers marked by manufacturer with appropriate ASTM specification
designation, type and grade, and maximum use temperature.

All of the insulation materials and accessories covered by this specification shall be delivered to the job
site and stored in a safe, dry place with appropriate labels and/or other product identification.

Store tapes, adhesives, mastics, cements, and insulation materials in ambient conditions in accordance
with the recommendations of the manufacturer.

Follow manufacturer’s recommended handling practices.

The contractor shall use whatever means are necessary to protect the insulation materials and accessories
before, during, and after installation. No insulation material shall be installed that has become damaged
in any way. The contractor shall also use all means necessary to protect work and materials installed by
other trades.

Fiber Glass and Mold: Contractor shall take precaution to protect insulation. Any fiber glass insulation
that becomes wet or torn should be replaced at no additional cost. Air handling insulation used in the air
stream must be discarded if exposed to water.

COORDINATION

Coordinate size and location of supports, hangers, and insulation shields. Coordinate clearance
requirements with other trades for insulation application.

Schedule insulation application after testing systems. Insulation application may begin on segments of
systems that have satisfactory test results.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Certainteed
Knauf
Owens-Corning
John Mansville
Armstrong
Aeroflex USA
Nomaco K-Flex
Pabco.

Nk~ wWNE
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2.2

2.3

PIPING INSULATION MATERIALS
General

1. Supply fiber glass products that have achieved GREENGUARD Children & Schools Certification.
2. Surface Burning Characteristics: Insulation and related materials shall have surface burning
characteristics determined by test performed on identical products per ASTM E 84 mounted and
installed as per ASTM E 2231. All testing shall be performed by a testing and inspecting agency
acceptable to authorities having jurisdiction. Insulation, jacket materials, adhesives, mastics, tapes
and cement material containers shall be labeled with appropriate markings of applicable testing
and inspecting agency. Flame-spread index of 25 or less, and smoke-developed index of 50 or

less.

3. Supply fiber glass products that are manufactured using a certified 25 % minimum recycled
content.

Glass Fiber:

1. Knauf 1000° Pipe Insulation with ECOSE Technology meeting ASTM C547 Type IV Grade A,
ASTM C585, and ASTM C795; rigid, molded, noncombustible per ASTM E136; k value: ASTM
C335, 0.23 at 75°F mean temperature. Maximum Service Temperature: 1000°F, or Johns
Manville’s Micro-Lok® HP meeting ASTM C547, Type |, maximum service temperature of 850
°F meeting the other requirements.. Vapor Retarder Jacket: ASJ/SSL conforming to ASTM C1136
Type |, secured with self-sealing longitudinal laps and butt strips.

2. PVC Fitting Covers: The Proto Fitting Cover System or Johns Manville Zeston® polyvinyl
chloride (PVC) parts shall consist of one piece and two piece pre-molded high impact UV-
resistant PVVC fitting covers with fiberglass inserts and accessories, which include elbows,
tee/valves, end caps, mechanical line couplings, and specialty fittings. Fittings shall be made of
Zeston® or LOSMOKE® grade PVC, 25/50 rated per ASTM E-84. Thermal Value of fiberglass
insert: K value of 0.26 at 75°F; resistance to fungi and bacteria. (ASTM G 21, ASTM G 22): does
not promote growth of fungi or bacteria.

Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C 534, Type | for tubular materials.

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).
2. Adhesive shall comply with the testing and product requirements of the California Department of

Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various
Sources Using Small-Scale Environmental Chambers."

3. Materials shall have a maximum thermal conductivity of 0.27 Btu-in/h-ft2- °F at a 75°F mean
temperature when tested in accordance with ASTM C 177 or ASTM C 518, latest revisions.

4, Materials shall have a maximum water vapor transmission of 0.08 perm-inches when tested in
accordance with ASTM E 96, Procedure-A, latest revision.

5. Materials shall have a flame spread index of less than 25 and a smoke developed index of less than

50 when tested in accordance with ASTM E 84, latest revision.
6. Provide Armaflex WB finish for outdoor exposed piping.

DUCTWORK INSULATION MATERIALS

Flexible Fiber Glass Blanket: Johns Manville’s Microlite® XG Duct Wrap or Knauf Friendly Feel® Duct
Wrap with ECOSE Technology meeting ASTM C553 Types I, Il and Ill, and ASTM C1290;
GREENGUARD certified; flexible, limited combustible; k value: ASTM C177, 0.29 at 75°F mean
temperature. Maximum Service Temperature: faced: 250°F; unfaced: 350°F. Vapor Retarder Jacket: FSK
conforming to ASTM C1136 Type Il. Installation: Maximum allowable compression is 25%.
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2.4

2.5

Securement: Secured in place using outward cinching staples in combination with appropriate pressure-
sensitive aluminum foil or PSK tape, or in combination with glass fabric and vapor retarder mastic.
Density: concealed areas: Minimum 0.75 PCF; exposed areas: Minimum 1.0 PCF.

FIELD-APPLIED JACKETS FOR PIPING
General: ASTM C 921, Type 1, unless otherwise indicated.

PVC: Johns Manville’s Zeston® PVC Fittings, Jacketing , and accessories or Proto Corporation 25/50 or
Indoor/Outdoor, UV-resistant fittings, jacketing and accessories, white. Fitting cover system consists of
pre-molded, high-impact PVC materials with fiber glass inserts. Fiber glass insert has a thermal
conductivity (k value) of 0.26 at 75° F mean temperature. Closures: stainless steel tacks, matching PVC
tape, or PVC adhesive per manufacturer’s recommendations.

ACCESSORY MATERIALS

Accessory materials installed as part of insulation work under his section shall include (but not be limited
to):

1. Closure Materials - Butt strips, bands, wires, staples, mastics, adhesives; pressure-sensitive tapes.

2. Adhesive: As recommended by insulation material manufacturer. Materials shall be compatible
with insulation materials, jackets, and substrates and for bonding insulation to itself and to
surfaces to be insulated

3. Support Materials - Hanger straps, hanger rods, saddles, support rings

All accessory materials shall be installed in accordance with manufacturer's instructions.

Mastics: Materials recommended by insulation material manufacturer that are compatible with insulation
materials, jackets, and substrates.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances and other
conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Ensure that all pipe and fitting surfaces over which insulation is to be installed are clean and dry. Ensure
that insulation is clean, dry, and in good mechanical condition with all factory-applied vapor or weather
barriers intact and undamaged. Wet, dirty, or damaged insulation shall not be acceptable for installation.
Ensure that pressure testing of piping and fittings has been completed prior to installing insulation.
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3.3

GENERAL APPLICATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of
voids throughout the length of ducts and fittings.

Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each item of
duct system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install accessories
that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.
Install multiple layers of insulation with longitudinal and end seams staggered.
Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive
recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports,
anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs
from point of attachment to supported item to point of attachment to structure. Taper and seal
ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to insulation
inserts with adhesive or sealing compound recommended by insulation material manufacturer.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry
film thicknesses.

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket. Secure
strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to receive self-

sealing lap. Staple laps with outward clinching staples along edge at 2 inches o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends

adjacent to duct flanges and fittings.
Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking due to
thermal movement.
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3.4

3.5

Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches
at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal

with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for
outdoor applications tightly joined to indoor insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof
flashing.
4, Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install
insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Penetrations:

1. Pipe or duct penetrations (no fire damper): Install insulation continuously through penetrations of
fire-rated walls and partitions. Comply with requirements in Division 7 for firestopping and fire-
resistive joint sealers.

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials except where more specific
requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same

material and density as adjacent pipe insulation. Each piece shall be butted tightly against
adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular surfaces with
insulating cement finished to a smooth, hard, and uniform contour that is uniform with adjoining
pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material
and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section
closely to the next and hold in place with tie wire. Bond pieces with adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material,
density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less
than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. For
valves, insulate up to and including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill
joints, seams, and irregular surfaces with insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material,
density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less
than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Fill
joints, seams, and irregular surfaces with insulating cement. Insulate strainers so strainer basket
flange or plug can be easily removed and replaced without damaging the insulation and jacket.
Provide a removable reusable insulation cover. For below-ambient services, provide a design that
maintains vapor barrier.

MECHANICAL INSULATION 230700 - 6



Portland Public Schools — Central Kitchen Construction Documents Set - March 20, 2013

6. Insulate flanges and unions using a section of oversized preformed pipe insulation. Overlap
adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.
Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient
services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the mastic to a smooth and
well-shaped contour.

8. For services not specified to receive a field-applied jacket except for flexible elastomeric and
polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.
Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation facing using PVC
tape.

9. Stencil or label the outside insulation jacket of each union with the word "union.” Match size and
color of pipe labels.

3.6 INSTALLATION OF CELLULAR-GLASS INSULATION
A Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming
insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with
vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient services, secure laps with outward-
clinched staples at 6 inches o.c.

4, For insulation with factory-applied jackets on below-ambient services, do not staple longitudinal
tabs. Instead, secure tabs with additional adhesive as recommended by insulation material
manufacturer and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent
straight pipe segments with cut sections of cellular-glass block insulation of same thickness as
pipe insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch,
and seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when available.
Secure according to manufacturer's written instructions.

2. When preformed sections of insulation are not available, install mitered sections of cellular-glass
insulation. Secure insulation materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of cellular-glass insulation to valve body.

2. Arrange insulation to permit access to packing and to allow valve operation without disturbing
insulation.

3. Install insulation to flanges as specified for flange insulation application.
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3.7

3.8

3.9

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings
in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent
straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation.

4, Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to

eliminate openings in insulation that allow passage of air to surface being insulated.
Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to

eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:

=

Install preformed valve covers manufactured of same material as pipe insulation when available.

2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to
valve body. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended

adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

FIELD-APPLIED JACKET INSTALLATION

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for
horizontal applications. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish
bead along seam and joint edge.

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.
Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant
recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12 inches o.c. and at
end joints.

INSTALLATION OF DUCTWORK INSULATION

Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100
percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-

discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows:
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3.10

3.11

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16 inches o.c.
b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each way,

and 3 inches maximum from insulation joints. Install additional pins to hold insulation
tightly against surface at cross bracing.

Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.

Do not overcompress insulation during installation.

Impale insulation over pins and attach speed washers.

Cut excess portion of pins extending beyond speed washers or bend parallel with insulation
surface. Cover exposed pins and washers with tape matching insulation facing.

+o a0

For ducts and plenums with surface temperatures below ambient, install a continuous unbroken
vapor barrier. Create a facing lap for longitudinal seams and end joints with insulation by
removing 2 inches from one edge and one end of insulation segment. Secure laps to adjacent
insulation section with 1/2-inch outward-clinching staples, 1 inch o.c. Install vapor barrier
consisting of factory- or field-applied jacket, adhesive, vapor-barrier mastic, and sealant at joints,
seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals.
Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over
insulation face, along butt end of insulation, and over the surface. Cover insulation face
and surface to be insulated a width equal to two times the insulation thickness, but not less
than 3 inches.

Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. At end
joints, secure with steel bands spaced a maximum of 18 inches o.c.

Install insulation on rectangular duct elbows and transitions with a full insulation section for each
surface. Install insulation on round and flat-oval duct elbows with individually mitered gores cut
to fit the elbow.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch-
wide strips of same material used to insulate duct. Secure on alternating sides of stiffener, hanger,
and flange with pins spaced 6 inches o.c.

FINISHES

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation
manufacturer's recommended protective coating.

PIPING INSULATION APPLICATION SCHEDULE

Application schedules identify piping system and indicate pipe size ranges and material, thickness, and
jacket requirements. For piping systems not indicated, insulate to with a similar thickness and type as
those specified.

All cold surfaces that may “sweat” must be insulated. Vapor barrier must be maintained, insulation shall
be applied with a continuous, unbroken moisture and vapor seal. All hangers, supports, anchors, or other
projections that are secured to cold surfaces shall be insulated and vapor sealed to prevent condensation.

For above-ambient services, do not install insulation to the following: testing agency labels and stamps,
nameplates, and cleanouts.
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3.12

3.13

Insulation thicknesses and installations shall meet or exceed the requirements of ASHRAE Standard 90.1-
2007, or thicknesses indicated, whichever is of superior insulating performance.

If piping type is omitted from list below, provide insulation as per similar duty.
Provide PVC jackets in the following locations:

1. Exposed piping in kitchens.

Domestic hot and recirculated hot water:

1. Pipe size 1-1/4” and less: Glass Fiber, ¥ thickness.
2. Pipe size 1-1/2 and larger: Glass Fiber, 1” thickness.

Domestic cold water

1. Pipe size 1-1/4” and less: Glass Fiber, 1” thickness.
2. Pipe size 1-1/2 and larger: Glass Fiber, 1.5 thickness.
3. Evaporator Drains: Flexible Elastomeric, %" thickness.

DUCT SYSTEM APPLICATIONS

Insulation materials and thicknesses are specified in schedules at the end of this Section. For duct
systems not indicated, insulate to with a similar thickness and type as those specified.

Insulation thicknesses and installations shall meet or exceed the requirements of ASHRAE Standard 90.1-
2007, or thicknesses indicated, whichever is of superior insulating performance.

Items Not Insulated: Unless otherwise indicated, do not apply insulation to the following systems,
materials, and equipment:

Metal ducts with duct liner.

Factory-insulated flexible ducts.

Factory-insulated plenums, casings, and access doors.
Flexible connectors.

N

DUCT AND PLENUM APPLICATION SCHEDULE

Supply Ducts: Flexible Fiber Glass Blanket: R-6, 1.5 thickness.

Return ducts within conditioned space: None required.

Outside air ducts and plenums: Flexible Fiber Glass Blanket; R-8, 2” thickness.

Dishwasher exhaust ducts and plenums: Flexible Fiber Glass Blanket; R-8, 2” thickness.

END OF SECTION 230700
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