TO:

ADDENDUM NO. 1

PLANS AND SPECIFICATIONS FOR STATE OF MISSOURI
Replace Chiller & HVAC,

Headquarters & Garage

Buildings Troop F Headquarters

Jefferson City, MO.

PROJECT No.: R2507-01

Bid Opening Date is: 1:30 PM, Thursday August 13, 2026 (Not Changed)

Bidders are hereby informed that the Construction Plans and/or Specifications are
modified as follows:

SPECIFICATION CHANGES:

Section 004113 — BID FORM
USE THE BID FORM INCLUDED WITH THIS ADDENDUM FOR SUBMITTING BID.

In Part 2.0 the attached Bid Form shows the correct MBE/WBE/SDVE Percentage of
Participation Project Goals of MBE 0%, WBE 0%, and SDVE 3%.

Section 00116 — INVITATION FOR BID

a. REMOVE and REPLACE Section 4.0B as follows:

B. MBE/WBE/SDVE Goals: MBE 0%, WBE 0%, and SDVE 3%. Note: Only
MBE/WBE firms certified by the State of Missouri Office of Equal Opportunity
as of the date of bid opening, or SDVE(s) meeting the requirements of Section
34.074, RSMo and 1 CSR 30-5.010, can be used to satisfy the MBE/WBE/SDVE
participation goals for this project.

Section 230716 - HVAC Equipment Insulation

a. ADD complete specification section in its entirety.

Section — 230719 - HVAC Piping Insulation

a. ADD complete specification section in its entirety.

Section 230713 - Duct Insulation

a. REVISE paragraph 1.1-A-1 (Summary)
a. Section includes insulating the following duct services:

i. Indoor, concealed supply and fresh (outdoor) air and exposed supply and
outdoor air

b. REVISE paragraph 1.1-A-3 (Summary)
a. Section includes insulating the following duct services:
i. Indoor, concealed return and exposed return.

c. ADD paragraph 3.7-E
Page 1 of 2



E. Exposed, Supply-Air Duct: Mineral-fiber blanket, 1.5inches thick and 1.0-Ib/cu. ft.
nominal density.

d. ADD paragraph 3.7-F
F: Exposed, Return-Air Duct: Mineral-fiber blanket, 1.5inches thick and 1.0-Ib/cu. ft.
nominal density.

GENERAL COMMENTS:

1.

2.

10.

1.

The Pre-Bid Meeting was held July 30, 2026, at 10:00 AM, followed by a walk-through of
the site. The Pre-Bid Meeting sign-in sheet is attached.

Bidders needing additional site inspection should contact Chris Daniels at 573.751.1000
to schedule a time if access to the facility is required.

Please contact April Howser, Contract Specialist, at 573.751.0053 or
April.Howser@oa.mo.gov, for questions about bidding procedures, MBE\WBE\SDVE
goals, and submittal requirements.

The deadline for technical questions was Wednesday, August 5, 2026, at noon.
Changes to, or clarification of, the bid documents are only made as issued in the
addenda.

All correspondence with respect to this project must include the State of Missouri project
number as indicated above.

Current Planholders list available online at:
https://www.oafmdcplanroom.com/projects/3347/plan-holders/r2507-01-repl-chiller-hvac-
headquarters-garage-buildings-troop-f

Prospective Bidders contact American Document Solutions, 1400 Forum Blvd Suite 1C,
Columbia MO 65201, 573-446-7768 to order official plans and specifications.

All bids shall be submitted on the bid form without additional terms and conditions,
modifications, or stipulations. Each space on the bid form shall be properly filled
including a bid amount for the alternate. Failure to do so will result in rejection of the bid.
MBE/WBE/SDVE participation requirements can be found in DIVISION 00. The
MBE/WBE/SDVE participation goals are 0%/0%/3%, respectively. Only certified firms as
of the bid opening date can be used to satisfy the MBE/WBE/SDVE participation goals for
this project. If a bidder is unable to meet a participation goal, a Good Faith Effort
Determination Form must be completed. Failure to complete this process will result in
rejection of the bid.

The Contractor shall pay not less than the prevailing hourly rate of wages for work of a
similar character in the locality in which the work is performed, as determined by the
Missouri Department of Labor and Industrial Relations. Bidders are to adhere to
Prevailing Wage Hourly Rate of Wages, and the Department of Labor and Industrial
Relations can be contacted to determine the applicable wage rate for the work on this
project.

ATTACHMENTS:

abron=

Pre-bid Meeting Sign-In Sheet

004113 - Bid Form

230713 - Duct Insulation - ADDM2
230716 - HVAC Equipment Insulation
230719 - HVAC Piping Insulation

August 6, 2026 *issued date

END ADDENDUM NO. 1
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Meeting Description: Replace Chiller & HVAC

Project #: R2507-01

Location: TROOP F HEADQUARTERS

Date: 7.30.2026
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Meeting Description: Replace Chiller & HVAC

Project #: R2507-01 Location: TROOP F HEADQUARTERS

Date: 7.30.2026 Time: 10 AM
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Per Addendum 1
Bid Time: 1:30 PM
Bid Date:

STATE OF MISSOURI

All bid documents shall be emailed to FMDCBids@oa.mo.gov

SECTION 004113 - BID FORM

1.0 BID
A. From:

(Bidder’s Company Name)
] Sole Proprietorship/General Partnership [ | LLC [ ] Limited Partnership [_| Corporation [ ] Joint Venture

Address:

City, State, Zip

Phone:

Email: :

Federal ID Number:

Missouri Business Charter Number:

Contact Name:

Contact email:

herein after called the "Bidder".

Director, Division of Facilities Management, Design and Construction

Room 730, Harry S Truman State Office Building
301 West High Street
Jefferson City, Missouri 65101

herein after called the "Owner."

C. For: Replace Chiller & HVAC, Headquarters & Garage Buildings

Troop F Headquarters
Jefferson City, Missouri

R2507-01
hereinafter called the "Work."

D. Project Number:

The undersigned, having examined and being familiar with the local conditions
affecting the work and with the complete set of contract documents, including the
Drawings, the Invitation For Bid, Instructions To Bidders, Statement of Bidders
Qualifications, General Conditions, Supplement to General Conditions, and the

E. Documents:

technical specifications, including: addenda number through
hereby proposes to perform the Work for the following:
F. Bid Amount:
Dollars ($ )
SECTION 004113 — BID FORM Page 1 of 5
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2.0

3.0

4.0

5.0

6.0

MBE/WBE/SDVE PERCENTAGE OF PARTICIPATION PROJECT GOALS

A. This project’s specific goals are: MBE 0%, WBE 0%, and SDVE 3%. NOTE: Only MBE/WBE firms
certified by the State of Missouri Office of Equal Opportunity, and SDVE(s) meeting the requirements of
Section 34.074, RSMo, and 1 CSR 30-5.010, as of the date of bid opening can be used to satisfy the
MBE/WBE/SDVE participation goals for this project.

BID BOND

A. Accompanying the bidis: 5% Bid Bond or  Cashier's Check/Bank Draft for 5% of base bid that is
payable without condition to the Division of Facilities Management, Design and Construction, State of
Missouri, as per Article 5 of "Instructions To Bidders".

CONTRACT COMPLETION TIME AND LIQUIDATED DAMAGES

A. The Bidder agrees to complete the work within 180 working days from the date the Notice of Intent to
Award is issued as modified by additional days added by the Owner’s acceptance of alternates, if applicable.
This includes ten (10) working days for document mailing and processing. The Bidder further agrees to pay
to, or allow the State as liquidated damages the sum of $1,000 for each working day thereafter that the entire
work is not substantially complete.

ATTACHMENTS TO BID
004337 MBE/WBE/SDVE Compliance Form
004338 MBE/WBE/SDVE Joint Venture Form
004339 MBE/WBE/SDVE Waiver Form
004340 SDVE Business Form
004541 Affidavit of Work Authorization
004545 Anti-Discrimination Against Israel Act Certification form

BIDDER'S CERTIFICATIONS

By signing and submitting this bid form, the Bidder certifies as follows:

A. No Undisclosed Interests or Associations, Collusion, or Solicitation of Other Bidders

1. This bid is genuine and is not made in the interest of or on behalf of any undisclosed person, firm, or
corporation, and is not submitted in conformity with any agreement or rules of any group, association or
corporation.

2. The Bidder has not directly or indirectly induced or solicited any other bidder to put in a false or sham
proposal.

3. The Bidder has not solicited or induced any person, firm or corporation to refrain from submitting a bid.

4. The Bidder has not sought by collusion or otherwise to obtain any advantage over any other bidder or over
the Owner.

B. Accuracy of Contract Documents

The Bidder has based this bid upon an official/complete set of contract documents, either obtained from the
Owner or from a secondary source known to the Bidder to have provided a complete and accurate set of
contract documents. If the Bidder received the contract documents from such a secondary source, any errors or
omissions in the contract documents shall be interpreted and construed in favor of the Owner and against the
Bidder. This bid is based upon the conditions within Article 1.2 of the General Conditions.

C. Non-Discrimination

The Bidder will not discriminate against any employee or applicant for employment because of race, creed,
color or national origin in the performance of the Work.

SECTION 004113 — BID FORM Page 2 of 5
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7.0

Prevailing Wage

MISSOURI PREVAILING WAGE LAW (Sections 290.210 to 290.340, RSMo): The Contractor shall pay
not less than the specified hourly rate of wages, as set out in the wage order attached to and made part of the
specifications for work under this contract, to all workers performing work under the contract, in accordance
with sections 290.210 to 290.340, RSMo. The Contractor shall forfeit a penalty to the Owner of one hundred
dollars per day (or portion of a day) for each worker that is paid less than the specified rates for any work done
under the contract by the Contractor or by any subcontractor, in accordance with section 290.250, RSMo.

DAVIS-BACON ACT: If this Project is financed in whole or in part from Federal funds (as indicated in the
Instructions to Bidders or other bid or contract documents for this Project), then this contract shall be subject to
all applicable federal labor statutes, rules and regulations, including provisions of the Davis-Bacon Act, 40
U.S.C. §3141 et seq., and the “Federal Labor Standards Provisions,” as further set forth in Section 007333 —
Supplementary General Conditions for Federally Funded/Assisted Construction Projects, which is incorporated
into the contract by reference. Where the Missouri Prevailing Wage Law and the Davis-Bacon Act require
payment of different wages for work performed under this contract, the Contractor and all Subcontractors shall
pay the greater of the wages required under either law, on a classification-by-classification basis.

Transient Employers
The Bidder will comply with the provisions of Sections 285.230-234, RSMo, regarding transient employers.
Federal Work Authorization Program

The Bidder has enrolled and is participating in, and will continue to participate in, a federal work authorization
program in accordance with Sections 285.525 and 285.530, RSMo for the duration of any contract awarded
because of this bid.

Illegal Immigration Reform and Immigrant Responsibility Act (IIRIRA)

1. If awarded contract for this project, the Bidder/Contractor shall only utilize personnel authorized to work
in the United States in accordance with applicable federal, state and local laws. This includes, but is not
limited to, the Illegal Immigration Reform and Immigrant Responsibility Act (IIRIRA) and INA Section
274A.

2. If found to be in violation of this requirement or any applicable laws, and if the State of Missouri has
reasonable cause to believe that the Contractor has knowingly employed individuals who are not eligible
to work in the United States, the state shall have the right to cancel the contract immediately without
penalty or recourse and suspend or debar the contractor from doing business with the state.

3. The Contractor agrees to cooperate fully with any audit or investigation from federal, state or local law
enforcement agencies.

Anti-Discrimination Against Israel Act

1. If the awarded Contractor meets the definition of a company as defined in section 34.600, RSMo, and has
ten or more employees, the Contractor shall not engage in a boycott of goods or services from the State of
Israel; from companies doing business in or with Israel or authorized by, licensed by, or organized under
the laws of the State of Israel; or from persons or entities doing business in the State of Israel as defined in
section 34.600, RSMo.

2. If, at any time during the life of the contract, Contractor meets the definition of a company as defined in
section 34.600, RSMo, and the company’s employees increases to ten or more OR the contractor’s
business status changes to become a company as defined in section 34.600, RSMo, and the company has
ten or more employees, then the Contractor shall submit to the Division of Facilities Management, Design
and Construction a completed Box C of the exhibit titled “Anti-Discrimination Against Israel Act
Certification, and shall comply with the requirements of Box C.

SIGNATURES

FOR SOLE PROPRIETORSHIPS/GENERAL PARTNERSHIPS ONLY

SECTION 004113 — BID FORM Page 3 of 5
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Name each general partner:

Sole Proprietor’s Name (printed)

Today’s Date:

I , being the sole proprietor/general partner of (name of business)

(and if the name of said business is other than my legal name, having filed a

Registration of Fictitious Name with the Missouri Secretary of State in order to allow me to use such name in
connection with my business, as provided by Section 417.200, RSMo, et seq.), do hereby submit this bid and agree to be

bound unto the State of Missouri as herein provided (if a general partnership, all partners must sign below).

Signature: Signature:

Signature: Signature:

FOR LIMITED LIABILITY COMPANIES ONLY

today’s date State(s) of organization:
Manager’s (or Managing Member’s) Name (printed)
I , being the Manager (or Managing Member) of (full legal name of limited
liability company from Articles of Organization) , and being duly

authorized to act as herein provided on behalf of said limited liability company, do hereby submit this bid on behalf of
said limited liability company and agree that said limited liability company shall be bound unto the State of Missouri as
herein provided.

Signature:

FOR LIMITED PARTNERSHIPS/LIMITED LIABILITY PARTNERSHIPS/LIMITED LIABILITY LIMITED
PARTNERSHIPS ONLY

today’s date: State(s) of organization:

General/Managing Partner’s Name (printed)

I , being the General Partner/Managing Partner of (full legal name of limited

partnership/limited liability partnership/limited liability limited partnership from partnership agreement or Certificate of

Limited Partnership) , and being duly authorized to act as herein provided on

behalf of said limited partnership/limited liability partnership/limited liability limited partnership, do hereby submit this
bid on behalf of said limited partnership/limited liability partnership/limited liability limited partnership and agree that
said limited partnership/limited liability partnership/limited liability limited partnership shall be bound unto the State of

Missouri as herein provided.

Signature:

SECTION 004113 — BID FORM Page 4 of 5
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FOR CORPORATIONS ONLY

President’s Name (printed) Secretary’s Name (printed) Today’s date

State(s) of incorporation:

I , being the (officer or title) of (full legal name of

corporation, from Articles of Incorporation) , and being duly

authorized by the Board of Directors of said corporation to act as herein provided on behalf of said corporation, do
hereby submit this bid on behalf of said corporation and agree that said corporation shall be bound unto the State of
Missouri as herein provided.

Signature: Attested by:
President Corporate Secretary

The President should sign as the bidder. If the signator is other than the corporate president, the bidder must provide satisfactory evidence
that the signator has the legal authority to bind the corporation.

FOR ASSOCIATIONS/JOINT VENTURES

If multiple business entities/individuals are bidding collectively as an association or joint venture, each business
entity/individual bidding as part of the association or joint venture shall sign this bid in the above sections relevant to
the form that such business entity or individual does business, and the bidder shall duplicate the necessary number of
signature pages so that all members of the association or joint venture shall sign this bid. If a name is adopted for use
by the association or joint venture, the association or joint venture shall file a Registration of Fictitious Name with the
Missouri Secretary of State in order to use such name in connection with the association or joint venture, as provided by
Section 417.200, RSMo, et seq.

SECTION 004113 — BID FORM Page 5 of 5
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SECTION 230713 - DUCT INSULATION
PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes insulating the following duct services:

/N

caled supply and fresh (outdoor) air and exposed supply and
outdoor air

2. dgon, cancealed exhaust between isolation damper-and peneétration of building
exterior.

3. Indoor, concealed ret

4. Outdoor, supply and retwn air

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other
work.

1. Detail application of protective shields, saddles, and inserts at hangers for each
type of insulation and hanger.

2. Detail insulation application at elbows, fittings, dampers, specialties and flanges
for each type of insulation.

3. Detail application of field-applied jackets.

4. Detail application at linkages of control devices.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.4 QUALITY ASSURANCE

A.  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.

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.

R2507-01 Highway Patrol Troop F 230713 - 1 of 12 DUCT INSULATION
Building - HVAC Renovation



PART 2 - PRODUCTS

21 INSULATION MATERIALS

A.  Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and
Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation
Schedule" articles for where insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless steel shall have a leachable chloride
content of less than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the
manufacturing process.

F. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting
resin. Comply with ASTM C 553, Type Il and ASTM C 1290, Type Il with factory-
applied FSK jacket. Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. CertainTeed Corporation.
b. Johns Manville; a Berkshire Hathaway company.
C. Knauf Insulation.

G. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting
resin. Comply with ASTM C 612, TypelA or TypelB. For duct and plenum
applications, provide insulation with factory-applied ASJ. Factory-applied jacket
requirements are specified in "Factory-Applied Jackets" Article.

1. Manufacturers:  Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. CertainTeed Corporation.
b. Johns Manville; a Berkshire Hathaway company.
C. Knauf Insulation.

2.2 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

R2507-01 Highway Patrol Troop F 230713 -2 of 12 DUCT INSULATION
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2.3

1. Manufacturers:  Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.
C. Mon-Eco Industries, Inc.

ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2,
Grade A for bonding insulation jacket lap seams and joints.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.
c. Mon-Eco Industries, Inc.

MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply
with MIL-PRF-19565C, Type II.

Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Childers Brand; H. B. Fuller Construction Products.
b. Knauf Insulation.
C. Vimasco Corporation.

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil
dry film thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F.

4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.

5. Color: White.

Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient
services.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.
C. Knauf Insulation.
d. Mon-Eco Industries, Inc.
e. Vimasco Corporation.
R2507-01 Highway Patrol Troop F 230713 - 3 of 12 DUCT INSULATION
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2.5

obkw

Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film
thickness.

Service Temperature Range: Minus 20 to plus 180 deg F.

Solids Content: 60 percent by volume and 66 percent by weight.

Color: White.

SEALANTS

FSK and Metal Jacket Flashing Sealants:

1.

aRwN

Manufacturers:  Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.
C. Mon-Eco Industries, Inc.

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: Aluminum.

ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants:

1.

aRrwn

Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.
C. Mon-Eco Industries, Inc.

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: White.

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications.
When factory-applied jackets are indicated, comply with the following:

1.

2.

ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type |.
FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type Il

R2507-01 Highway Patrol Troop F 230713 -4 of 12 DUCT INSULATION
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2.6

2.7

TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic
adhesive, complying with ASTM C 1136.

1. Manufacturers:  Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Compac Corporation.
b. Ideal Tape Co., Inc., an American Biltrite Company.
C. Knauf Insulation.

Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

Noakwd

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic
adhesive; complying with ASTM C 1136.

1. Manufacturers:  Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Compac Corporation.
b. Ideal Tape Co., Inc., an American Biltrite Company.
c. Knauf Insulation.

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

Nooakrwd

SECUREMENTS

Aluminum Bands: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020
inch thick, 1/2 inch wide with wing seal.

1. Manufacturers:  Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. ITW Insulation Systems; lllinois Tool Works, Inc.
b. RPR Products, Inc.
C. Ideal Products Company

Insulation Pins and Hangers:
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1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate
welded to projecting spindle that is capable of holding insulation, of thickness
indicated, securely in position indicated when self-locking washer is in place.
Comply with the following requirements:

a. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

1)  Gemco.
2)  Hardcast; a Carlisle Company.
3) Midwest Fasteners, Inc.

b. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2
inches square.

C. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-
inch-diameter shank, length to suit depth of insulation indicated.

d. Adhesive: Recommended by hanger manufacturer. Product with
demonstrated capability to bond insulation hanger securely to substrates
indicated without damaging insulation, hangers, and substrates.

2. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate
fastened to projecting spindle that is capable of holding insulation, of thickness
indicated, securely in position indicated when self-locking washer is in place.
Comply with the following requirements:

a. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

1)  Gemco.
2) Midwest Fasteners, Inc.
3) Hardcast; a Carlisle Company.

b. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in
diameter.

C. Spindle: Nylon, 0.106-inch-diameter shank, length to suit depth of
insulation indicated, up to 2-1/2 inches.

d. Adhesive: Recommended by hanger manufacturer. Product with
demonstrated capability to bond insulation hanger securely to substrates
indicated without damaging insulation, hangers, and substrates.

3. Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle
that is capable of holding insulation, of thickness indicated, securely in position
indicated when self-locking washer is in place. Comply with the following
requirements:

a. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

1)  Gemco.
2)  Hardcast; a Carlisle Company.
3) Midwest Fasteners, Inc.
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b. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches
square.

C. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-
inch-diameter shank, length to suit depth of insulation indicated.

d. Adhesive-backed base with a peel-off protective cover.

Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-
thick, galvanized-steel sheet, with beveled edge sized as required to hold
insulation securely in place but not less than 1-1/2 inches in diameter.

a. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

1)  Gemco.
2)  Hardcast; a Carlisle Company.
3) Midwest Fasteners, Inc.

b. Protect ends with capped self-locking washers incorporating a spring steel
insert to ensure permanent retention of cap in exposed locations.

Nonmetal Insulation-Retaining Washers: Self-locking washers formed from
0.016-inch-thick nylon sheet, with beveled edge sized as required to hold
insulation securely in place but not less than 1-1/2 inches in diameter.

a. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

1)  Gemco.
2)  Midwest Fasteners, Inc.
3) Hardcast; a Carlisle Company.

Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or
Monel.

Wire: 0.062-inch soft-annealed, stainless steel.

1.

Manufacturers:  Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. C & F Wire.

b. Malin Copmany, Inc.

C. Loos & Company, Inc.

PART 3 - EXECUTION

3.1 PREPARATION
A.  Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials
that will adversely affect insulation application.
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3.2

GENERAL INSTALLATION 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:

Draw jacket tight and smooth.

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
4 inches o.c.

N —

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.
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L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its
nominal thickness.

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

N. 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.

3.3 PENETRATIONS

A. 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.

B. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall
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 wall flashing and overlap wall flashing
at least 2 inches.

4.  Seal jacket to wall flashing with flashing sealant.

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

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate
insulation at fire damper sleeves for fire-rated wall and partition penetrations. Externally
insulate damper sleeves to match adjacent insulation and overlap duct insulation at
least 2 inches.

3.4 INSTALLATION OF MINERAL-FIBER INSULATION

A. 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 50 percent coverage of duct and plenum surfaces.
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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:

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.

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

d. 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

4. 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.

5. 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.

6. 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.

7. 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.

B. Board 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 50 percent coverage of duct and plenum surfaces.

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

R2507-01 Highway Patrol Troop F 230713 - 10 of 12 DUCT INSULATION
Building - HVAC Renovation



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:

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, space 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.

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

d. Do not overcompress insulation during installation.

e. 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.

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.

Install insulation on rectangular duct elbows and transitions with a full insulation
section for each surface. Groove and score insulation to fit as closely as possible
to outside and inside radius of elbows. 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.

3.5 FIELD QUALITY CONTROL
A.  Perform tests and inspections.
B. Tests and Inspections:

1. Inspect ductwork, randomly selected by Architect, by removing field-applied
jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to one location(s) for each duct system defined in the
"Duct Insulation Schedule, General" Article.
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C. All insulation applications will be considered defective Work if sample inspection
reveals noncompliance with requirements.

3.6 DUCT INSULATION SCHEDULE, GENERAL

1. Indoor, concealed and exposed supfly, return and outdoor air.
2. Indoor, coficealed exhaust between<isolation damper and penetration of building
exterior.
B. Items Not Insulated:

Fibrous-glass ducts.

Factory-insulated flexible ducts.
Factory-insulated plenums and casings.
Flexible connectors.

Vibration-control devices.

Factory-insulated access panels and doors.

SoahwhN -~

3.7 INDOOR DUCT INSULATION SCHEDULE

A.  Concealed, Supply-Air Duct: Mineral-fiber blanket, 1.5inches thick and 1.0-lb/cu. ft.
nominal density.

B. Concealed, Return-Air Duct: Mineral-fiber blanket, 1.5inches thick and 1.0-lb/cu. ft.
nominal density.

C. Concealed, Exhaust-Air Duct: Mineral-fiber blanket, 2 inches thick and 1.0-lb/cu. ft.
nominal density.

Exposed, Supply-Air Duct: Mineral-fiber blanket, 1.5inches thick and 1.0-Ib/cu. ft.
nominal density.

Exposed, Return-Air Duct: Mineral-fiber blanket, 1.5inches thick and 1.0-lb/cu. ft.
nominal density.

END OF SECTION 230713
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SECTION 230716 - HVAC EQUIPMENT INSULATION

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

SUMMARY

Section includes insulating HVAC equipment that is not factory insulated.
Related Sections:

1. Section 230713 "Duct Insulation."

2. Section 230719 "HVAC Piping Insulation."

ACTION SUBMITTALS

Product Data: For each type of product.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 230529 "Hangers and Supports for HYAC Piping and Equipment.”

Coordinate clearance requirements with equipment Installer for equipment insulation
application.

Coordinate installation and testing of heat tracing.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required,
after installing and testing heat tracing. Insulation application may begin on segments
that have satisfactory test results.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Surface-Burning Characteristics: For insulation and related materials, as determined by
testing identical products in accordance with ASTM E84, 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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2.2

2.3

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

INSULATION MATERIALS

Comply with requirements in "Breeching Insulation Schedule," "Indoor Equipment
Insulation Schedule," and "Outdoor, Aboveground Equipment Insulation Schedule"
articles for where insulating materials are applied.

Products do not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel have a leachable chloride content of
less than 50 ppm when tested in accordance with ASTM C871.

Insulation materials for use on austenitic stainless steel are qualified as acceptable in
accordance with ASTM C795.

Foam insulation materials do not use CFC or HCFC blowing agents in the
manufacturing process.

Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed,
r|g|d hermetically sealed cells. Comply with ASTM C552.

Block Insulation: Type I.

Special-Shaped Insulation: Type Il

Board Insulation: Type IV.

Fabricated shapes in accordance with ASTM C450 and ASTM C585.
Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.

R wn o

Flexible Elastomeric Insulation: Closed-cell or expanded-rubber materials; suitable for
maximum use temperature between minus 70 deg F and 220 deg F. Comply with
ASTM C534/C534M, Type I, for sheet materials.

Glass-Fiber Blanket: Glass fibers bonded with a thermosetting resin; suitable for
maximum use temperature up to 450 deg F in accordance with ASTM C411. Comply
with ASTM C553, Type Il and ASTM C1290, Type |, unfaced. Factory-applied jacket
requirements are specified in "Factory-Applied Jackets" Article.

ADHESIVES

Materials are compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.

Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing
no flammable solvents, with a service temperature range of minus 100 to plus 200
deg F.

Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive.
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1. Flame-spread index is 25 or less and smoke-developed index is 50 or less as
tested in accordance with ASTM E84.

2. Wet Flash Point: Below 0 deg F

3.  Service Temperature Range: 40 to 200 deg F.

4 Color: Black.

Glass-Fiber and Mineral Wool Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

PVC Jacket Adhesive: Compatible with PVC jacket.

2.4 MASTICS AND COATINGS
A. Vapor-Retarder Mastic, Water-Based: Suitable for indoor and outdoor use on below-
ambient services.
1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
2. Service Temperature Range: 0 to plus 180 deg F.
3. Comply with MIL-PRF-19565C, Type II, for permeance requirements, with
supplier listing on DOD QPD - Qualified Products Database.
4. Color: White.
B. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient
services.
1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at
manufacturer's recommended dry film thickness.
2. Service Temperature Range: 0 to plus 180 deg F.
3. Color: White.
2.5 SEALANTS
A.  Materials are as recommended by the insulation manufacturer and are compatible with
insulation materials, jackets, and substrates.
B. Joint Sealants:
1. Permanently flexible, elastomeric sealant.
2. Service Temperature Range: Minus 58 to plus 176 deg F.
3.  Color: White or gray.
C. FSKand Metal Jacket Flashing Sealants:
1. Fire- and water-resistant, flexible, elastomeric sealant.
2. Service Temperature Range: Minus 40 to plus 250 deg F.
3. Color: Aluminum.
2.6 FACTORY-APPLIED JACKETS
A. Insulation system schedules indicate factory-applied jackets on various applications.
When factory-applied jackets are indicated, comply with the following:
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2.7

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C1136, Type I.

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive
covered by a removable protective strip; complying with ASTM C1136, Type I.

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C1136, Type Il.

4.  Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested in
accordance with ASTM E96/E96M, Procedure A, and complying with NFPA 90A
and NFPA 90B.

FIELD-APPLIED JACKETS
Field-applied jackets comply with ASTM C1136, Type |, unless otherwise indicated.

PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and
forming. Thickness is indicated in field-applied jacket schedules.

1. Adhesive: As recommended by jacket material manufacturer.

2. Color: White.

3. Factory-fabricated tank heads and tank side panels.

Self-Adhesive Outdoor Jacket (Asphaltic): 60-mil-thick, laminated vapor barrier and
waterproofing membrane for installation over insulation located aboveground outdoors;
consisting of a rubberized bituminous resin on a cross-laminated polyethylene film
covered with white aluminum-foil facing.

Self-Adhesive Indoor/Outdoor Jacket (Non-Asphaltic): Vapor barrier and waterproofing
jacket for installation over insulation located aboveground outdoors or indoors.
Specialized jacket has five layers of laminated aluminum and polyester film with low-
temperature acrylic pressure-sensitive adhesive. Outer aluminum surface is coated
with UV-resistant coating for protection from environmental contaminants.

1. Permeance: 0.00 perm as tested in accordance with ASTM F1249.

2. Flamespread/Smoke Developed: 25/50 as tested in accordance with ASTM E84.

3. Aluminum Finish: Embossed.

2.8 TAPES
A. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic
adhesive; suitable for indoor and outdoor applications.
1. Width: 2 inches.
2. Thickness: 6 mils.
3.  Adhesion: 64 ounces force/inch in width.
4. Elongation: 500 percent.
5.  Tensile Strength: 18 Ibf/inch in width.
B.  Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
1. Width: 2 inches.
2. Thickness: 3.7 mils.
3.  Adhesion: 100 ounces force/inch in width.
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4. Elongation: 5 percent.
5. Tensile Strength: 34 Ibf/inch in width.

PART 3 - EXECUTION

3.1

A

3.2

PREPARATION

Clean and dry surfaces to receive insulation. Remove materials that will adversely
affect insulation application.

Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion
coating to insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick
and an epoxy finish 5 mils thick if operating in a temperature range of between
140 and 300 deg F. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature between 32
and 300 degF with an epoxy coating. Consult coating manufacturer for
appropriate coating materials and application methods for operating temperature
range.

Coordinate insulation installation with the tradesman installing heat tracing. Comply
with requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in
contact with stainless steel surfaces, use demineralized water.
GENERAL INSTALLATION REQUIREMENTS

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

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

Install accessories compatible with insulation materials and suitable for the service.
Install accessories that do not corrode, compress, or otherwise damage insulation or
jacket.

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 storage, application, and finishing. Replace

insulation materials that get wet during storage or in the installation process before
being properly covered and sealed in accordance with the Contract Documents.
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G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints
with adhesive recommended by insulation material manufacturer.

H. Install insulation with least number of joints practical.

l. 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 attached 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.

4. Cover inserts with jacket material matching adjacent insulation. Install shields
over jacket, arranged to protect jacket from tear or puncture by hanger, support,
and shield.

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

K. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas
of compression in the insulation.

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.

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

5. Cover joints and seams with tape, in accordance with insulation material
manufacturer's written instructions, to maintain vapor seal.

6. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and
joints.

L. Cut insulation in a manner to avoid compressing insulation.

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

N. 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 in similar fashion to butt joints.

O. For above ambient services, do not install insulation to the following:

1. Vibration-control devices.
2. Testing agency labels and stamps.
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Nameplates and data plates.
Manholes.

Handholes.

Cleanouts.

3.3 INSTALLATION OF EQUIPMENT, TANK, AND VESSEL INSULATION

A. Glass-Fiber, Pipe and Tank Insulation Installation for Tanks and Vessels: Secure
insulation with adhesive, anchor pins, and speed washers.

1.

2.

®© N

Apply adhesives in accordance with manufacturer's recommended coverage
rates per unit area, for 100 percent coverage of tank and vessel surfaces.

Groove and score insulation materials to fit as closely as possible to equipment,
including contours. Bevel insulation edges for cylindrical surfaces for tight joints.
Stagger end joints.

Protect exposed corners with secured corner angles.

Install adhesively attached or self-sticking insulation hangers and speed washers
on sides of tanks and vessels as follows:

a. Do not weld anchor pins to ASME-labeled pressure vessels.

b. Select insulation hangers and adhesive that are compatible with service
temperature and with substrate.

C. On tanks and vessels, maximum anchor-pin spacing is 3 inches from
insulation end joints, and 16 inches o.c. in both directions.

d. Do not compress insulation during installation.

e. Cut and miter insulation segments to fit curved sides and domed heads of
tanks and vessels.

f. Impale insulation over anchor pins, and attach speed washers.

g. 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.

Secure each layer of insulation with stainless steel or aluminum bands. Select
band material compatible with insulation materials.

Where insulation hangers on equipment and vessels are not permitted or
practical and where insulation support rings are not provided, install a girdle
network for securing insulation. Stretch prestressed aircraft cable around the
diameter of vessel and make taut with clamps, turnbuckles, or breather springs.
Place one circumferential girdle around equipment approximately 6 inches from
each end. Install wire or cable between two circumferential girdles 12 inches o.c.
Install a wire ring around each end and around outer periphery of center
openings, and stretch prestressed aircraft cable radially from the wire ring to
nearest circumferential girdle. Install additional circumferential girdles along the
body of equipment or tank at a minimum spacing of 48 inches o.c. Use this
network for securing insulation with tie wire or bands.

Stagger joints between insulation layers at least 3 inches.

Install insulation in removable and replaceable segments on equipment access
doors, manholes, handholes, and other elements that require frequent removal
for service and inspection.
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3.5

9. Bevel and seal insulation ends around manholes, handholes, ASME stamps, and
nameplates.

10. For equipment with surface temperatures below ambient, apply mastic to open
ends, joints, seams, breaks, and punctures in insulation.

Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels: Install
insulation over entire surface of tanks and vessels.

1. Apply 100 percent coverage of adhesive to surface with manufacturer's
recommended adhesive.
2. Seal longitudinal seams and end joints.

Insulation Installation on Pumps:

1. Fabricate metal boxes lined with insulation. Fit boxes around pumps and coincide
box joints with splits in pump casings. Fabricate joints with outward bolted
flanges. Bolt flanges on 6-inch centers, starting at corners. Install 3/8-inch-
diameter fasteners with wing nuts. Alternatively, secure the box sections together
using a field-adjustable latching mechanism.

Fabricate boxes from aluminum, at least 0.040 inch thick.

For below-ambient services, install a vapor barrier at seams, joints, and
penetrations. Seal between flanges with replaceable gasket material to form a
vapor barrier.

wnN

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

Install in accordance with manufacturer's written installation instructions and
ASTM C1710.

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.

FIELD-APPLIED JACKET INSTALLATION
Where FSK jackets are indicated, install as follows:

Draw jacket material smooth and tight.

Install lap or joint strips with same material as jacket.

Secure jacket to insulation with manufacturer's recommended adhesive.

Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint
strips at end joints.

Seal openings, punctures, and breaks in vapor-retarder jackets and exposed
insulation with vapor-barrier mastic.

PO~

o

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

Where PVDC jackets are indicated, install as follows:

1. Jacket can be wrapped in cigarette fashion along length of roll for insulation
systems with an outer circumference of 33-1/2 inches or less. 33-1/2-inch-
circumference limit allows for 2-inch-overlap seal. Using the length of roll allows
for longer sections of jacket to be installed at one time. Use adhesive on the lap
seal. Visually inspect lap seal for "fishmouthing," and use PVDC tape along lap
seal to secure joint.

2. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear
and wrapping a minimum of 1-1/4 circumferences to avoid damage to tape
edges.

FINISHES
Equipment Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint
jacket with paint system identified below and as specified in Section 099113 "Exterior

Painting" and Section 099123 "Interior Painting."

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.

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

Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

Do not field paint aluminum jackets.

EQUIPMENT INSULATION SCHEDULE, GENERAL

Insulation conductivity and thickness per pipe size comply with schedules in this
Section or with requirements of authorities having jurisdiction, whichever is more
stringent.

Acceptable insulation materials and thicknesses are identified for each piping system
and pipe size range. If more than one material is listed for a piping system, selection
from materials is Contractor's option.
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INDOOR EQUIPMENT INSULATION SCHEDULE

Insulate indoor and outdoor equipment that is not factory insulated.
Chilled-water pump insulation is[ one of] the following:

1. Cellular Glass: 3 inches thick.

Chilled-water expansion/compression tank insulation is one of the following:

1. Cellular Glass: 2 inches thick.
2. Flexible Elastomeric: 1 inch thick.

Chilled-water air-separator insulation is one of the following:

1. Cellular Glass: 2 inches thick.
2. Flexible Elastomeric: 1 inch thick.

Thermal storage tank (brine, water, ice) insulation is one of the following:

1. Cellular Glass: 4 inches thick.

INDOOR, FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For insulation with factory-applied jacket, install
the field-applied jacket over the factory-applied jacket.

If more than one material is listed, selection from materials listed is Contractor's option.

Equipment, Exposed, up to 48 Inches in Diameter or with Flat Surfaces of up to 72
Inches:

1. None.
2. PVC: 20 mils thick.

END OF SECTION 230716
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SECTION 230719 - HVAC PIPING INSULATION

PART 1 - GENERAL

1.1 SUMMARY
A.  Section includes insulation for HVAC piping systems.
B. Related Requirements:
1. Section 230716 "HVAC Equipment Insulation" for equipment insulation.
1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.
1.3 INFORMATIONAL SUBMITTALS
1.4 QUALITY ASSURANCE

A. Installer Qualifications: Skilled mechanics who have successfully completed an

apprenticeship program or craft training program.
1.5 COORDINATION

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 230529 "Hangers and Supports for HYAC Piping and Equipment.”

B. Coordinate clearance requirements with piping Installer for piping insulation
application. Before preparing piping Shop Drawings, establish and maintain clearance
requirements for installation of insulation and field-applied jackets and finishes and for
space required for maintenance.

C. Coordinate installation and testing of heat tracing.

1.6 SCHEDULING

A.  Schedule insulation application after pressure testing systems and, where required,
after installing and testing heat tracing. Insulation application may begin on segments
that have satisfactory test results.
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PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS
A.  Surface-Burning Characteristics: For insulation and related materials, as determined by
testing identical products in accordance with ASTM E84, by a testing agency
acceptable to authorities having jurisdiction. Factory label insulation, jacket materials,
adhesive, mastic, tapes, and cement material containers with appropriate markings of
applicable testing agency.
1. All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less.
2.2 INSULATION MATERIALS
A.  Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping
Insulation Schedule," and "Outdoor, Aboveground Piping Insulation Schedule," articles
for where insulating materials shall be applied.
B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
C. Products that come into contact with stainless steel shall have a leachable chloride
content of less than 50 ppm when tested in accordance with ASTM C871.
D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
in accordance with ASTM C795.
E. Foam insulation materials shall not use CFC or HCFC blowing agents in the
manufacturing process.
F. Flexible Elastomeric: Closed-cell, or expanded-rubber materials; suitable for maximum
use temperature between minus 70 degF and 220 degF. Comply with
ASTM C534/C534M, Type | for tubular materials, Type Il, for sheet materials.
2.3 ADHESIVES
A.  Materials shall be compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
B.  Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive.
1. Flame-spread index shall be 25 or less and smoke-developed index shall be 50
or less as tested in accordance with ASTM E84.
2. Wet Flash Point: Below 0 deg F.
3. Service Temperature Range: 40 to 200 deg F.
4 Color: Black.
C. PVC Jacket Adhesive: Compatible with PVC jacket.
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MASTICS AND COATINGS

A. Materials shall be compatible with insulation materials, jackets, and substrates.
B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient
services.
1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
2. Service Temperature Range: 0 to plus 180 deg F.
3. Comply with MIL-PRF-19565C, Type ll, for permeance requirements, with
supplier listing on DOD QPD - Qualified Products Database.
4. Color: White.
C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient
services.
1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at
manufacturer's recommended dry film thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F.
3. Color: White.
2.5 SEALANTS
A. Materials shall be as recommended by the insulation manufacturer and shall be
compatible with insulation materials, jackets, and substrates.
B. Joint Sealants:
1. Permanently flexible, elastomeric sealant.
a. Service Temperature Range: Minus 100 to plus 300 deg F.
b.  Color: White or gray.
C. FSKand Metal Jacket Flashing Sealants:
1. Fire- and water-resistant, flexible, elastomeric sealant.
2. Service Temperature Range: Minus 40 to plus 250 deg F.
3. Color: Aluminum.
D. ASJ Flashing Sealants and PVDC and PVC Jacket Flashing Sealants:
1. Fire- and water-resistant, flexible, elastomeric sealant.
2. Service Temperature Range: Minus 40 to plus 250 deg F.
3. Color: White.
2.6 FACTORY-APPLIED JACKETS
A. Insulation system schedules indicate factory-applied jackets on various applications.
When factory-applied jackets are indicated, comply with the following:
1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C1136, Type |.
2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive
covered by a removable protective strip; complying with ASTM C1136, Type I.
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3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C1136, Type Il.

4.  ASJ+: Aluminum foil reinforced with glass scrim bonded to a kraft paper
interleaving with an outer film leaving no paper exposed; complying with ASTM
C1136, Types I, II, 1lI, 1V, and VII.

5. PSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene
backing; complying with ASTM C1136, Type IlI.

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM C1136, Typel, unless otherwise
indicated.

FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.

PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784,

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and

forming. Thickness is indicated in field-applied jacket schedules.

1.  Adhesive: As recommended by jacket material manufacturer.

2. Color: White.

3. Factory-fabricated fitting covers to match jacket if available; otherwise, field
fabricate.

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves,
flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical
joints, and P-trap and supply covers for lavatories.

Self-Adhesive Outdoor Jacket (Asphaltic): 60-mil-thick, laminated vapor barrier and
waterproofing membrane for installation over insulation located aboveground outdoors;
consisting of a rubberized bituminous resin on a cross-laminated polyethylene film
covered with white aluminum-foil facing.

Self-Adhesive Indoor/Outdoor Jacket (Non-Asphaltic): Vapor barrier and waterproofing
jacket for installation over insulation located aboveground outdoors or indoors.
Specialized jacket has five layers of laminated aluminum and polyester film with low-
temperature acrylic pressure-sensitive adhesive. Outer aluminum surface is coated
with UV-resistant coating for protection from environmental contaminants.

1. Permeance: 0.00 perm as tested in accordance with ASTM F1249.

2. Flamespread/Smoke Developed: 25/50 as tested in accordance with ASTM E84.

3. Aluminum Finish: Embossed.

2.8 TAPES
A. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic

adhesive; suitable for indoor and outdoor applications.
1. Width: 2 inches.
2. Thickness: 6 mils.
3.  Adhesion: 64 ounces force/inch in width.
4. Elongation: 500 percent.
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5. Tensile Strength: 18 Ibf/inch in width.

SECUREMENTS

Bands:

1. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020
inch thick, 1/2 inch wide with.

2. Springs: Twin spring set constructed of stainless steel, with ends flat and slotted
to accept metal bands. Spring size is determined by manufacturer for application.

Staples: Outward-clinching insulation staples, nominal 3/4 inch wide, stainless steel or
Monel.

Wire: 0.080-inch nickel-copper alloy.

PART 3 - EXECUTION

3.1

A

3.2

PREPARATION

Clean and dry surfaces to receive insulation. Remove materials that will adversely
affect insulation application.

Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion
coating to insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick
and an epoxy finish 5 mils thick if operating in a temperature range between 140
and 300 deg F. Consult coating manufacturer for appropriate coating materials
and application methods for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature of between
32 and 300 deg F with an epoxy coating. Consult coating manufacturer for
appropriate coating materials and application methods for operating temperature
range.

Coordinate insulation installation with the tradesman installing heat tracing. Comply
with requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in
contact with stainless steel surfaces, use demineralized water.

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even

surfaces; free of voids throughout the length of piping, including fittings, valves, and
specialties.
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B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of
thicknesses required for each item of pipe system, as specified in insulation system

schedules.

C. Install accessories compatible with insulation materials and suitable for the service.
Install accessories that do not corrode, compress, or otherwise damage insulation or
jacket.

D. Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock

positions) of horizontal runs.
E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and
specialties.

G. Keep insulation materials dry during storage, application, and finishing. Replace
insulation materials that get wet during storage or in the installation process before
being properly covered and sealed in accordance with the Contract Documents.

H. 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.

J. 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 attached to structure with vapor-barrier mastic.

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

4. Cover inserts with jacket material matching adjacent pipe insulation. Install
shields over jacket, arranged to protect jacket from tear or puncture by hanger,
support, and shield.

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

L. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas
of compression in the insulation.

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. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-
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sealing lap. Staple laps with outward-clinching staples along edge at 2 inches
0.C.

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

5. Cover joints and seams with tape, in accordance with insulation material
manufacturer's written instructions, to maintain vapor seal.

6. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and
joints and at ends adjacent to pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation.

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

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 in similar fashion to butt joints.

For above-ambient services, do not install insulation to the following:
1. Vibration-control devices.

2. Testing agency labels and stamps.
3. Nameplates and data plates.

3.3 PENETRATIONS
A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.
1. Seal penetrations with flashing sealant.
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.
B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation
flush with sleeve seal. Seal terminations with flashing sealant.
C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.
1.  Seal penetrations with flashing sealant.
For applications requiring only indoor insulation, terminate insulation inside wall
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 wall flashing and overlap wall flashing
at least 2 inches.
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4. Seal jacket to wall 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 Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for
firestopping and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping."

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 below.

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

1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings,
unions, and other specialties with continuous thermal and vapor-retarder integrity
unless otherwise indicated.

2. Insulate pipe elbows using prefabricated fitting insulation or mitered or routed
fittings made from same material and density as that of 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 prefabricated fitting insulation or sectional pipe insulation
of same material and thickness as that 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 prefabricated fitting insulation or sectional pipe insulation of
same material, density, and thickness as that used for adjacent pipe. Overlap
adjoining pipe insulation by not less than 2 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 prefabricated fitting insulation or sectional pipe insulation
of same material, density, and thickness as that used for adjacent pipe. Overlap
adjoining pipe insulation by not less than 2 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
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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.

6. Insulate flanges, mechanical couplings, and unions using a section of oversized
preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than
2 times the thickness of pipe insulation, or one pipe diameter, whichever is
thicker. Stencil or label the outside insulation jacket of each union with the word
"union" matching size and color of pipe labels.

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 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.

Insulate instrument connections for thermometers, pressure gages, pressure
temperature taps, test connections, flow meters, sensors, switches, and transmitters on
insulated pipes. Shape insulation at these connections by tapering it to and around the
connection with insulating cement and finish with finishing cement, mastic, and flashing
sealant.

Install removable insulation covers. Installation shall conform to the following:

1. Make removable flange and union insulation from sectional pipe insulation of
same thickness as that on adjoining pipe. Install same insulation jacket as that of
adjoining pipe insulation.

2. When flange and union covers are made from sectional pipe insulation, extend
insulation from flanges or union at least 2 times the insulation thickness over
adjacent pipe insulation on each side of flange or union. Secure flange cover in
place with stainless steel or aluminum bands. Select band material compatible
with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges,
except divide the two-part section on the vertical center line of valve body.

4, When covers are made from block insulation, make two halves, each consisting
of mitered blocks wired to stainless steel fabric. Secure this wire frame, with its
attached insulation, to flanges with tie wire. Extend insulation at least 2 inches
over adjacent pipe insulation on each side of valve. Fill space between flange or
union cover and pipe insulation with insulating cement. Finish cover assembly
with insulating cement applied in two coats. After first coat is dry, apply and
trowel second coat to a smooth finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
A.  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.
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Insulation Installation on Pipe Flanges:

1.
2

Install pipe insulation to outer diameter of pipe flange.

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

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 that of pipe insulation.

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.

2.

Install sections of pipe insulation and miter if required in accordance with
manufacturer's written instructions.

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:

1.

2.

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

When prefabricated 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.

Install insulation to flanges as specified for flange insulation application.

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.

3.6 INSTALLATION OF FIELD-APPLIED JACKETS
A.  Where glass-cloth jackets are indicated, install directly over bare insulation or
insulation with factory-applied jackets.
1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.
B. Where FSK jackets are indicated, install as follows:
1. Draw jacket material smooth and tight.
2. Install lap or joint strips with same material as jacket.
3. Secure jacket to insulation with manufacturer's recommended adhesive.
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint
strips at end joints.
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed
insulation with vapor-barrier mastic.
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3.7

Where PVC jackets are indicated and for horizontal applications, install with 1-inch
overlap at longitudinal seams and end joints. 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.

FINISHES

Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with
paint system identified below and as specified in Section 099113 "Exterior Painting"
and Section 099123 "Interior Painting."

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.

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

Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

Do not field paint aluminum or stainless steel jackets.

3.8 PIPING INSULATION SCHEDULE, GENERAL

A. Insulation conductivity and thickness per pipe size shall comply with schedules in this
Section or with requirements of authorities having jurisdiction, whichever is more
stringent.

B. Acceptable preformed pipe and tubular insulation materials and thicknesses are
identified for each piping system and pipe size range. If more than one material is listed
for a piping system, selection from materials listed is Contractor's option.

C. Items Not Insulated: Unless otherwise indicated, do not install insulation on the
following:

1. Underground piping.
2. Chrome-plated pipes and fittings unless there is a potential for personnel injury.
3.9 INDOOR PIPING INSULATION SCHEDULE
A. Chilled Water and Brine, 45 Deg F and below:
1. NPS 3 and Smaller: Insulation shall be one of the following:
a. Flexible Elastomeric: 1 inch thick.
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3.10

3.11

3.12

2. NPS 4 to NPS 12: Insulation shall be one of the following:
a. Flexible Elastomeric: 1 inch thick.

Chilled Water and Brine, Above 40 Deg F:

1. NPS 8 and Smaller: Insulation shall be one of the following:
a. Flexible Elastomeric: 1 inch thick.

OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE

Chilled Water and Brine:

1. All Pipe Sizes: Insulation shall be one of the following:
a. Flexible Elastomeric: 3 inches thick.

INDOOR, FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For insulation with factory-applied jacket, install
the field-applied jacket over the factory-applied jacket.

If more than one material is listed, selection from materials listed is Contractor's option.

Piping, Concealed:
1. PVC: 20 mils thick.

Piping, Exposed:
1. PVC: 20 mils thick.
OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For insulation with factory-applied jacket, install
the field-applied jacket over the factory-applied jacket.

If more than one material is listed, selection from materials listed is Contractor's option.
Piping, Concealed:

1. None.
2. PVC: 20 mils thick.

Piping, Exposed:

1. PVC: 40 mils thick.

END OF SECTION 230719
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