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SECTI ON 23 07 11
HVAC | NSULATI ON

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Field applied insulation for thermal efficiency and condensation
control for:

1. Generator Engine Exhaust Pipe.

B. Definitions
1. Density: kg/m 3 - kilograms per cubic meter (Pcf - pounds per cubi c
foot).
2. Thermal conductance: Heat flow rate through mate rials.
a. Flat surface: Watt per square meter (BTU per hou r per square
foot).
b. Pipe or Cylinder: Watt per square meter (BTU per hour per linear
foot).
3. Thermal Conductivity (k): Watt per meter, per de gree C (BTU per inch
thickness, per hour, per square foot, per degree F temperature

difference).
1.2 RELATED WORK
A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES.
B. Section 07 84 00, FIRESTOPPING.
C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC.

1.3 QUALITY ASSURANCE

A. Refer to article QUALITY ASSURANCE, in Section 2 30511, COMMON WORK
RESULTS FOR HVAC.
B. Criteria:
1. Comply with NFPA 90A, particularly paragraphs 4. 3.3.1 through
4.3.3.6, 4.3.10.2.6, and 5.4.6.4, parts of which ar e quoted as
follows:
4. 3. 3. 1 Pipe insulation and coverings, duct coverings, duct
linings, vapor retarder facings, adhesives, fastene rs, tapes, and
supplementary materials added to air ducts, plenums , panels, and
duct silencers used in duct systems, unless otherwi se provided
forin 4.3.3.1.1 or 4.3.3.1.2., shall have, in th e form in
which they are used, a maximum flame spread index o f 25 without
evidence of continued progressive combustion and a maximum smoke
developed index of 50 when tested in accordance wit h NFPA 255,
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St andard Met hod of Test of Surface Burning Characteristics of
Buil ding Materials.

4.3.3. 1.1 Where these products are to be applied with adhesiv es,
they shall be tested with such adhesives applied, o r the

adhesives used shall have a maximum flame spread in dex of 25 and

a maximum smoke developed index of 50 when in the f inal dry

state. (See 4.2.4.2.)

4.3.3.1. 2 The flame spread and smoke developed index requirem ents
of 4.3.3.1.1 shall not apply to air duct weatherpr oof coverings
where they are located entirely outside of a buildi ng, do not
penetrate a wall or roof, and do not create an expo sure hazard.
4.3.3.3 Air duct, panel, and plenum coverings and | inings, and

pipe insulation and coverings shall not flame, glow , Smolder, or
smoke when tested in accordance with a similar test for pipe
covering, ASTM C 411, Standard Test Method for Hot- Surface
Performance of High-Temperature Thermal Insulation, at the
temperature to which they are exposed in service.

4.3.3.3.1 In no case shall the test temperature be below 121°C
(250°F).

2. Test methods: ASTM E84, UL 723, or NFPA 255.

3. Specified k factors are at 24 degrees C (75 degr ees F) mean
temperature unless stated otherwise. Where optional thermal
insulation material is used, select thickness to pr ovide thermal
conductance no greater than that for the specified material. For
pipe, use insulation manufacturer's published heat flow tables. For
domestic hot water supply and return, run out insul ation and
condensation control insulation, no thickness adjus tment need be
made.

4. All materials shall be compatible and suitable f or service
temperature, and shall not contribute to corrosion or otherwise
attack surface to which applied in either the wet o r dry state.

C. Every package or standard container of insulatio n or accessories
delivered to the job site for use must have a manuf acturer's stamp or
label giving the name of the manufacturer and descr iption of the
material.

1.4 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT

DATA, and SAMPLES.
B. Shop Drawings:
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1. All information, clearly presented, shall be inc luded to determine
compliance with drawings and specifications and AST M, federal and

military specifications.

a. Insulation materials: Specify each type used and state surface
burning characteristics.

b. Insulation accessory materials: Each type used.

c. Make reference to applicable specification parag raph numbers for
coordination.

1.5 STORAGE AND HANDLI NG OF MATERI AL

Store materials in clean and dry environment, pipe covering jackets
shall be clean and unmarred. Place adhesives in ori ginal containers.
Maintain ambient temperatures and conditions as req uired by printed
instructions of manufacturers of adhesives, mastics and finishing
cements.

1.6 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by basic
designation only.

B. Federal Specifications (Fed. Spec.):

L-P-535E (2)- 99........ Plastic Sheet (Sheeting): P lastic Strip; Poly
(Vinyl Chloride) and Poly (Vinyl Chloride -
Vinyl Acetate), Rigid.
C. Military Specifications (Mil. Spec.):

MIL-A-3316C (2)-90......Adhesives, Fire-Resistant, Thermal Insulation

MIL-A-24179A (1)-87.....Adhesive, Flexible Unicellu lar-Plastic
Thermal Insulation

MIL-C-19565C (1)-88.....Coating Compounds, Thermal Insulation, Fire-and
Water-Resistant, Vapor-Barrier

MIL-C-20079H-87......... Cloth, Glass; Tape, Textile Glass; and Thread,
Glass and Wire-Reinforced Glass

D. American Society for Testing and Materials (ASTM ):
A167-99(2004)........... Standard Specification for Stainless and

Heat-Resisting Chromium-Nickel Steel Plate,
Sheet, and Strip
B209-07........cc.u.. Standard Specification for Aluminum and

Aluminum-Alloy Sheet and Plate
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C411-05......cceeeenne Standard test method for Ho t-Surface
Performance of High-Temperature Thermal
Insulation
C449-07.....cccuene Standard Specification for Mineral Fiber
Hydraulic-Setting Thermal Insulating and
Finishing Cement
C533-09......ccccunee Standard Specification for Calcium Silicate
Block and Pipe Thermal Insulation
C534-08.......ccccuee Standard Specification for Preformed Flexible
Elastomeric Cellular Thermal Insulation in
Sheet and Tubular Form

C547-07...ccccevenns Standard Specification for Mineral Fiber pipe
Insulation
C552-07...ccccee Standard Specification for Cellular Glass

Thermal Insulation

C553-08......ccccuneee Standard Specification for Mineral Fiber
Blanket Thermal Insulation for Commercial and
Industrial Applications

C585-09.......cccuuee Standard Practice for Inner and Outer Diameters
of Rigid Thermal Insulation for Nominal Sizes
of Pipe and Tubing (NPS System) R (1998)

C612-10......cccuuueeee Standard Specification for Mineral Fiber Block
and Board Thermal Insulation

C1126-04................ Standard Specification for Faced or Unfaced
Rigid Cellular Phenolic Thermal Insulation

C1136-10..........ueueee Standard Specification for Flexible, Low
Permeance Vapor Retarders for Thermal
Insulation

D1668-97a (2006)........ Standard Specification for Glass Fabrics (Woven
and Treated) for Roofing and Waterproofing

E84-10................. Standard Test Method for Su rface Burning
Characteristics of Building
Materials

E119-09Cc ................ Standard Test Method for Fire Tests of Building

Construction and Materials
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E136-09b................ Standard Test Methods for B ehavior of Materials
in a Vertical Tube Furnace at 750 degrees C
(1380 F)

E. National Fire Protection Association (NFPA):
90A-09.......ccoenneee Standard for the Installati on of Air

Conditioning and Ventilating Systems

96-08.....ccceevvnnnnn Standards for Ventilation € ontrol and Fire
Protection of Commercial Cooking Operations

101-09......ccccneene Life Safety Code

251-06........ccuuneee. Standard methods of Tests o f Fire Endurance of
Building Construction Materials

255-06.................. Standard Method of tests of Surface Burning
Characteristics of Building Materials

F. Underwriters Laboratories, Inc (UL):

723, UL Standard for Safety Test for Surface Burning
Characteristics of Building Materials with
Revision of 09/08

G. Manufacturer’'s Standardization Society of the Va Ive and Fitting
Industry (MSS):
SP58-2009............... Pipe Hangers and Supports M aterials, Design,

and Manufacture
PART 2 - PRODUCTS

2.1 CALCI UM SI LI CATE
A. Preformed pipe Insulation: ASTM C533, Type | and Type Il with indicator
denoting asbestos-free material.
B. Premolded Pipe Fitting Insulation: ASTM C533, Ty pe | and Type Il with
indicator denoting asbestos-free material.
C. Equipment Insulation: ASTM C533, Type | and Type Il

D. Characteristics:

I nsul ati on Characteristics

| TEMS TYPE | TYPE 11
Temperature, maximum degrees C 649 (1200) 927 (1700)
(degrees F)
Density (dry), Kg/m 3 (Ib/ ft3) 232 ([L4.5) 288 (18)
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Thermal conductivity:
Min W/ m K (Btu in/h ft 2 degrees F)@ 0.059
mean temperature of 93 degrees C (0.41)
(200 degrees F)

0.078
(0.540)

Surface burning characteristics:

Flame spread Index, Maximum 0

Smoke Density index, Maximum 0

2.2 | NSULATI ON FACI NGS AND JACKETS
A. Aluminum Jacket-Piping systems: ASTM B209, 3003
mm (0.023 inch) minimum thickness with locking long
Jackets for elbows, tees and other fittings shall b
to match shape of fitting and of 0.6 mm (0.024) inc
aluminum. Fittings shall be of same construction a
jackets but need not be of the same alloy. Factory
stainless steel bands shall be installed on all cir
Bands shall be 13 mm (0.5 inch) wide on 450 mm (18
System shall be weatherproof if utilized for outsid
2.3 FI RESTOPPI NG MATERI AL
Other than pipe and duct insulation, refer to Sect
FIRESTOPPING.
2.4 FLAVE AND SMXXE
Unless shown otherwise all assembled systems shall
and smoke developed 50 rating as developed under AS
standards and specifications. See paragraph 1.3 "Qu
PART 3 - EXECUTI ON
3.1 CGENERAL REQUI REMENTS
A. Required pressure tests of piping joints and con
completed and the work approved by the COR for appl
insulation. Surface shall be clean and dry with all
such as dirt, oil, loose scale and rust removed.
B. Except for specific exceptions, insulate entire
piping (pipe, fittings, valves, accessories). Insul
individually. Do not use scrap pieces of insulation

section will fit.
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C. Insulation materials shall be installed in a fir st class manner with
smooth and even surfaces, with jackets and facings drawn tight and
smoothly cemented down at all laps. Insulation shal | be continuous

through all sleeves and openings.

E. Insulation on hot piping and equipment shall be terminated square at
items not to be insulated, access openings and name plates. Cover all
exposed raw insulation with white sealer or jacket material.

F. Protect all insulations outside of buildings wit h aluminum jacket using
lock joint or other approved system for a continuou s weather tight
system. Access doors and other items requiring mai ntenance or access

shall be removable and sealable.

G. Apply insulation materials subject to the manufa cturer's recommended
temperature limits. Apply adhesives, mastic and coa tings at the
manufacturer's recommended minimum coverage.

H. Elbows, flanges and other fittings shall be insu lated with the same
material as is used on the pipe straights.

I. Firestop Pipe insulation:

1. Provide firestopping insulation at fire and smok e barriers through
penetrations. Fire stopping insulation shall be UL listed as defines
in Section 07 84 00, FIRESTOPPING.

2. Pipe penetrations requiring fire stop insulation including, but not

limited to the following:
A. Fire partitions
3.2 | NSULATI ON | NSTALLATI ON

Calcium Silicate:

1. Engine Exhaust Insulation for Emergency Generato r and Diesel Driven
Fire Pump: Type I, Class D, 65 mm (2 1/2 inch) nom inal thickness.
Cover exhaust completely from engine through roof o r wall
construction, including muffler. Secure with 16 AW G galvanized
annealed wire or 0.38 x 12 mm 0.015 x 1/2 IN wide g alvanized bands
on 300 mm 12 IN maximum centers. Anchor wire and b ands to welded
pins, clips or angles. Apply 25 mm 1 IN hex galvan ized wire over
insulation. Fill voids with 6 mm 1/4 IN insulating cement.

---END---
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