PART 1 -

SECTI ON 23 07 11
HVAC, PLUMBI NG AND BO LER PLANT | NSULATI ON

GENERAL

1.1 DESCRI PTI ON

A. Field applied insulation for thermal efficiency and condensation

control for

1

Pl unbi ng pi pi ng and equi prrent .

B. Definitions

1
2.

10.
11.

12.
13.
14.

ASJ: Al service jacket, white finish facing or jacket.

Col d: Equi pnent, ductwork or piping handling nedia at design

tenperature of 16 degrees C (60 degrees F) or bel ow

Exposed: Piping, ductwork, and equi pment exposed to view in finished

areas including nechanical, Boiler Plant and electrical equipnent

rooms or exposed to outdoor weather. Attics and crawl spaces where

air handling units are |located are considered to be nechanica

r oons.

FSK: Foil -scrimkraft facing.

Hot : Pl unbi ng equi prent or piping handling nedia above 41 degrees C

(105 degrees F); and piping nedia and equi pnent 32 to 230 degrees

C(90 to 450 degrees F)

Density: kg/nm? - kil ogranms per cubic meter (Pcf - pounds per cubic

foot).

Ther mal conductance: Heat flow rate through materials.

a. Flat surface: WAtt per square nmeter (BTU per hour per square
foot).

b. Pipe or Cylinder: Watt per square neter (BTU per hour per |inear
foot).

Thermal Conductivity (k): Watt per neter, per degree C (BTU per inch

t hi ckness, per hour, per square foot, per degree F tenperature

di fference).

HPS: Hi gh pressure steam (415 kPa [60 psig] and above).

HPR: Hi gh pressure steam condensate return

MPS: Medi um pressure steam (110 kPa [16 psig] thru 414 kPa [59

psig] .

MPR: Medi um pressure steam condensate return.

LPS: Low pressure steam (103 kPa [15 psig] and bel ow).

LPR Low pressure steam condensate gravity return.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

A. Section 22 05 11,

PC. Punped condensate.

HWH: Hot water heating supply.

HWHR: Hot water heating return.

GH Hot gl ycol -water heating supply.
GHR: Hot gl ycol -water heating return.
FWPD: Feedwat er punp di schar ge.

FWPS: Feedwat er punp suction.

CTPD. Condensate transfer punp di scharge.

CTPS: Condensate transfer punp suction.
VR Vacuum condensate return.

CPD: Condensate punp di scharge.
R Punmp recircul ation.

FOS: Fuel oil supply.

FOR: Fuel oil return.

CW Cold water.

SW Soft water.

HW Hot water.

CH. Chilled water supply.

CHR: Chilled water return.

GC. Chilled glycol -water supply.
GCR: Chilled glycol-water return.
RS: Refrigerant suction.

PVDC. Pol yvi nyli dene chl ori de vapor retarder jacketing, white.
1.2 RELATED WORK

COVWON WORK RESULTS FOR HVAC AND STEAM GENERATI ONB.

B. Section 23 22 13, STEAM AND CONDENSATE HEATI NG PI PI NG Pi pi ng and

equi pnent .

1.3 QUALI TY ASSURANCE
A. Refer to article QUALITY ASSURANCE, in Sect
RESULTS FOR HVAC AND STEAM GENERATI ON.
B. Criteria:
1. Conply 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
fol |l ows:

4.3.3.1 Pipe insulation and coverings
l'inings, vapor retarder facings, adhe
suppl ementary materials added to air
duct silencers used in duct systens,
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of which are quoted as

, duct coverings, duct
sives, fasteners, tapes, and
ducts, plenums, panels, and
unl ess ot herw se provided



for in 4.3.3.1.2 or 4.3.3.1.3, shall have, in the formin which
they are used, a maxi mum flanme spread i ndex of 25 without

evi dence of continued progressive conbustion and a naxi num snoke
devel oped i ndex of 50 when tested in accordance with NFPA 255,

St andard Met hod of Test of Surface Burning Characteristics of
Bui | ding Materi al s.

4.3.3.1.1 Where these products are to be applied w th adhesives,
they shall be tested with such adhesives applied, or the

adhesi ves used shall have a nmaxi num flame spread i ndex of 25 and
a maxi mum snoke devel oped i ndex of 50 when in the final dry
state. (See 4.2.4.2.)

4,.3.3.1.2 The flane spread and snoke devel oped i ndex requirenents
of 4.3.3.1.1 shall not apply to air duct weatherproof coverings
where they are located entirely outside of a building, do not
penetrate a wall or roof, and do not create an exposure hazard

4.3.3.1.3 Snoke detectors required by 6.4.4 shall not be
required to neet flane spread i ndex or snoke devel oped i ndex
requirements.

4,3.3.2 Closure systens for use with rigid and flexible air ducts
tested in accordance with UL 181, Standard for Safety Factory-
Made Air Ducts and Air Connectors, shall have been tested,

listed, and used in accordance with the conditions of their
listings, in accordance with one of the follow ng:

(1) UL 181A, Standard for Safety Closure Systens for Use with
Rigid Air Ducts and Air Connectors

(2) UL 181B, Standard for Safety Closure Systens for Use with
Flexible Air Ducts and Air Connectors

4,.3.3.3 Air duct, panel, and plenum coverings and |inings, and
pi pe insul ati on and coverings shall not flane, glow, snolder, or
snmoke when tested in accordance with a simlar test for pipe
covering, ASTM C 411, Standard Test Method for Hot- Surface

Per f ormance of Hi gh-Tenperature Thermal Insul ation, at the
tenmperature to which they are exposed in service

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

4,.3.3.4 Air duct coverings shall not extend through walls or
floors that are required to be fire stopped or required to have a
fire resistance rating, unless such coverings neet the
requirements of 5.4.6.4.

4.3.3.5* Air duct linings shall be interrupted at fire danpers to
prevent interference with the operation of devices.

4,3.3.6 Air duct coverings shall not be installed so as to
conceal or prevent the use of any service opening

4.3.10.2.6 Materials exposed to the airflow shall be
nonconbustible or limted conbustible and have a maxi num snoke
devel oped index of 50 or conmply with the follow ng.

4.3.10.2.6.1 Electrical wires and cabl es and optical fiber cables
shall be listed as nonconbustible or linited conbustible and have
a maxi mum snoke devel oped i ndex of 50 or shall be listed as
havi ng a maxi mum peak optical density of 0.5 or |ess, an average
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optical density of 0.15 or less, and a maxi mum fl ame spread
distance of 1.5 m (5 ft) or less when tested in accordance
with NFPA 262, Standard Met hod of Test for Flane Travel and
Snoke of Wres and Cables for Use in Air-Handling Spaces.

4.3.10.2.6.2 Pneunmatic tubing for control systems shall be |isted
as having a maxi mum peak optical density of 0.5 or less, an
average optical density of 0.15 or less, and a maxi nrum fl ane
spread distance of 1.5 m (5 ft) or |less when tested in accordance
with UL 1820, Standard for Safety Fire Test of Pneumatic Tubing
for Flane and Snoke Characteristics.

4,.3.10.2.6.3 Nonferrous fire sprinkler piping shall be listed as
havi ng a maxi mum peak optical density of 0.5 or |less, an average
optical density of 0.15 or less, and a maxi mum fl ame spread
distance of 1.5 m (5 ft) or less when tested in accordance with
UL 1887, Standard for Safety Fire Test of Plastic Sprinkler Pipe
for Visible Flane and Snoke Characteristics.

4,3.10.2.6.4 Optical-fiber and comruni cati on raceways shall be
listed as having a maxi num peak optical density of 0.5 or |ess,
an average optical density of 0.15 or less, and a maxi mum fl ane
spread distance of 1.5 m (5 ft) or |less when tested in accordance
with UL 2024, Standard for Safety Optical - Fi ber Cabl e Raceway.

4.3.10.2.6.5 Loudspeakers and recessed lighting fixtures,

i ncluding their assenblies and accessories, shall be permtted in
the ceiling cavity plenumwhere |isted as havi ng a maxi num peak
optical density of 0.5 or |ess, an average optical density of
0.15 or less, and a peak heat rel ease rate of 100 kWor |ess when
tested in accordance with UL 2043, Standard for Safety Fire Test
for Heat and Visible Snoke Rel ease for Discrete Products and
Their Accessories Installed in Air-Handling Spaces.

4,3.10.2.6.6 Supplenentary materials for air distribution systens
shall be permitted when conplying with the provisions of 4.3.3.

4.3.10.2.6.7 Snoke detectors shall not be required to neet the
provisions of this section

5.4.6.4 Where air ducts pass through walls, floors, or partitions
that are required to have a fire resistance rating and where fire
danpers are not required, the opening in the construction around
the air duct shall be as foll ows:

(1) Not exceeding a 25.4 mm (1 in.) average cl earance on al
si des
(2) Filled solid with an approved materi al capabl e of

preventing the passage of flane and hot gases sufficient to
ignite cotton waste when subjected to the tine-tenperature fire
conditions required for fire barrier penetration as specified
in NFPA 251, Standard Methods of Tests of Fire Endurance of
Bui | di ng Construction and Materials

Test methods: ASTM E84, UL 723, or NFPA 255.
Specified k factors are at 24 degrees C (75 degrees F) nean
tenperature unl ess stated otherw se. Were optional thernal

insulation material is used, select thickness to provide therma
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conductance no greater than that for the specified nmaterial. For

pi pe, use insulation manufacturer's published heat flow tables. For
domestic hot water supply and return, run out insulation and
condensation control insulation, no thickness adjustment need be
made.

Al materials shall be conpatible and suitable for service
tenperature, and shall not contribute to corrosion or otherw se

attack surface to which applied in either the wet or dry state.

C. Every package or standard container of insulation or accessories

delivered to the job site for use nust have a manufacturer's stanp or

| abel giving the name of the manufacturer and description of the

mat eri al
1.4 SUBM TTALS
A. Subnmit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, AND SAMPLES
B. Shop Draw ngs:

1. Al information, clearly presented, shall be included to determ ne
conpliance with drawi ngs and specifications and ASTM federal and
mlitary specifications.

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

b. Insulation facings and jackets: Each type used. Make it clear
that white finish will be furnished for exposed ductwork, casings
and equi pnent.

I nsul ati on accessory naterials: Each type used.

d. Manufacturer's installation and fitting fabrication instructions
for flexible unicellular insulation.

e. Make reference to applicabl e specification paragraph nunbers for
coor di nat i on.

C. Sanpl es:

1. Each type of insulation: Mninmmsize 100 nm (4 inches) square for
boar d/ bl ock/ bl anket; 150 nm (6 inches) long, full dianmeter for
round types.

2. Each type of facing and jacket: M ninmum size 100 mm (4 inches
square) .

3. Each accessory material: Mninmm 120 M. (4 ounce) liquid container

or 120 gram (4 ounce) dry weight for adhesives / cenent / mastic.
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1.5 STORAGE AND HANDLI NG OF MATERI AL
Store materials in clean and dry environnent, pipe covering jackets
shall be clean and unmarred. Place adhesives in original containers.
Mai ntai n anbi ent tenperatures and conditions as required by printed
i nstructions of manufacturers of adhesives, mastics and finishing
cenments.
1.6 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by basic
desi gnati on only.
B. Federal Specifications (Fed. Spec.):
L-P-535E (2)-91......... Pl astic Sheet (Sheeting): Plastic Strip; Poly
(Vinyl Chloride) and Poly (Vinyl Chloride -
Vinyl Acetate), R gid.
C. Mlitary Specifications (MI. Spec.):

M L- A-3316C (2)-90...... Adhesi ves, Fire-Resistant, Thermal Insulation
M L- A-24179A (1)-87..... Adhesi ve, Flexible Unicellular-Plastic
Thermal |nsul ation
M L-C 19565C (1)-88..... Coat i ng Conpounds, Thermal |nsulation, Fire-and
WAt er - Resi stant, Vapor-Barrier
M L-C 20079H-87......... Cloth, dass; Tape, Textile dass; and Thread,

G ass and Wre-Reinforced @ ass
D. Anerican Society for Testing and Materials (ASTM:
Al67-99........ .. ... .... Standard Specification for Stainless and
Heat - Resi sting Chrom um Ni ckel Steel Plate,
Sheet, and Strip

B209-04................. Standard Specification for Al um num and
Al um num Al | oy Sheet and Pl ate

CA11-97. ... Standard test method for Hot-Surface
Per f ormance of Hi gh- Tenperature Ther nal
I nsul ati on

C449-00........... .. ... St andard Specification for Mneral Fiber

Hydraul i c-Setting Thermal |nsulating and
Fi ni shi ng Cenent
C533-04......... ... St andard Specification for CalciumSilicate

Bl ock and Pi pe Thermal Insul ation
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C534-05......... ... St andard Specification for Preformed Fl exible
El astoneric Cellular Thermal Insulation in

Sheet and Tubul ar Form

C547-06......... ... St andard Specification for Mneral Fiber pipe
I nsul ati on

C552-03. ... .. Standard Specification for Cellular dass
Thermal |nsul ation

Co53-02. .. ..o Standard Specification for Mneral Fiber

Bl anket Thermal |nsul ation for Commercial and

I ndustrial Applications
C585-90......... .. ... Standard Practice for Inner and Quter Diameters

of Rigid Thermal Insulation for Nom nal Sizes

of Pipe and Tubing (NPS System) R (1998)

C612-04................. St andard Specification for Mneral Fiber Bl ock
and Board Thernmal |nsulation
C1126-04................ Standard Specification for Faced or Unfaced
Rigid Cel lular Phenolic Thermal |nsulation
Cl136-06................ Standard Specification for Flexible, Low
Per mreance Vapor Retarders for Thermal
I nsul ati on
D1668-97a (2006)........ Standard Specification for dass Fabrics (Wven
and Treated) for Roofing and Waterproofing
E84-06.................. St andard Test Method for Surface Burning
Characteristics of Building
Mat eri al s
E119-05a................ Standard Test Method for Fire Tests of Building
Construction and Materials
E136-04................. Standard Test Methods for Behavior of Materials
in a Vertical Tube Furnace at 750 degrees C
(1380 F)
National Fire Protection Association (NFPA):
90A-02. ...... ... Installation of Air Conditioning and
Ventil ating Systens
96-04. . ... .. ... Standards for Ventilation Control and Fire

Protection of Conmercial Cooking Operations
101-06.................. Life Safety Code
251-06......... .. Standard met hods of Tests of Fire Endurance of
Bui | di ng Construction Materials
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255-06.......... ... ... St andard Met hod 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
Revi si on of 08/03

G Manufacturer’s Standardi zation Society of the Valve and Fitting

I ndustry (MSS):
SP58-2002............... Pi pe Hangers and Supports Materials, Design,
and Manufacture
PART 2 - PRODUCTS
2.1 M NERAL FI BER

A. ASTM C612 (Board, Block), Class 1 or 2, k = 0.037 Watt per neter, per
degree C (0.26), external insulation for tenperatures up to 204 degrees
C (400 degrees F).

B. ASTM C553 (Bl anket, Flexible) Type |, Cass B-5, Density 32 kg/n? (2
pcf), k = 0.04 (0.27), for use at tenperatures up to 204 degrees C (400
degrees F)

C. ASTM C547 (Pipe Fitting Insulation and Prefornmed Pipe |nsulation),
Class 1, k = 0.037 (0.26) for use at tenperatures 230 degrees C (450
degrees F).

2.2 M NERAL WOOL OR REFRACTORY FI BER
A. Conmply with Standard ASTM C612, C ass 3, 450 degrees C (850 degrees F).
2.3 RIGA D CELLULAR PHENOLI C FOAM

A. Preforned (nol ded) pipe insulation, ASTM Cl126, type Ill, grade 1, k =
0.021(0.15), for tenperatures up to 121 degrees C (250 degrees F) with
vapor retarder and all service jacket with polyvinyl chloride prenolded
fitting covering.

B. Equi pnrent and Duct Insul ation, ASTM C 1126, type Il, grade 1, k = 0.021
(0.15), for tenperatures up to 121 degrees C (250 degrees F) with rigid
cellul ar phenolic insulation and covering, vapor retarder and all
service jacket.

2.4 CELLULAR GLASS CLOSED- CELL

A Comply with Standard ASTM C177, C518, density 120 kg/n? (7.5 pcf)
nom nal, k = 0.033 (0.29) at O degrees C (75 degrees F).

B. Pipe insulation for tenperatures up to 200 degrees C (400 degrees F).
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2.5 POLYI SOCYANURATE CLOSED-CELL RIG D
A. Preformed (fabricated) pipe insulation, ASTM C591, type 1V,

K=0.027(0.19), for use at tenperatures up to 149 degree C (300 degree
F) with factory applied PVDC or all service jacket vapor retarder with
pol yvinyl chloride prenolded fitting covers.

Equi prent and duct insul ation, ASTM C 591, type IV, K=0.027(0.19), for
use at tenperatures up to 149 degrees C (300 degrees F) with PVDC or
all service jacket vapor retarder jacket.

2.6 FLEXI BLE ELASTOVERI C CELLULAR THERMAL
A. ASTM C177, C518, k = 0.039 Watt per neter, per degree C (0.27), at 24

2.7

degrees C (75 degrees F), flame spread not over 25, snoke devel oped not
over 50, for tenperatures frommnus 4 degrees C (40 degrees F) to 93
degrees C (200 degrees F). No jacket required.

2.8 CALCI UM SI LI CATE

A

Preforned pi pe I nsulation: ASTM C533, Type | and Type Il with indicator
denoting asbestos-free materi al
Prenol ded Pipe Fitting Insulation: ASTM C533, Type | and Type Il with
i ndi cat or denoting asbestos-free nateri al
Equi prent I nsul ati on: ASTM C533, Type | and Type |
Characteri stics:
I nsul ation Characteristics

| TEMS TYPE | TYPE ||
Tenper ature, nmaxi num degrees C 649 (1200) 927 (1700)
(degrees F)
Density (dry), Kg/nt (lb/ ft3) 232 (14.5) 288 (18)
Thermal conductivity:
Mn W mK (Btu in/h ft2 degrees F)@ | 0. 059 0.078
mean tenperature of 93 degrees C (0.41) (0.540)
(200 degrees F)
Surface burning characteristics:
Fl ame spread | ndex, Maxi mum 0
Snoke Density index, Maximum 0 0
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2.9 I NSULATI ON FACI NGS AND JACKETS

A

Vapor Retarder, higher strength with | ow water permeance = 0.02 or |ess
permrating, Beach puncture 50 units for insulation facing on exposed
ductwork, casings and equi prment, and for pipe insulation jackets.

Faci ngs and jackets shall be all service type (ASJ) or PVDC Vapor

Ret arder jacketi ng.

ASJ jacket shall be white kraft bonded to 0.025 mm (1 mil) thick

alum numfoil, fiberglass reinforced, with pressure sensitive adhesive
closure. Conply with ASTM C1136. Beach puncture 5 units, Suitable for
pai nti ng wi thout sizing. Jackets shall have minimum 40 nm (1-1/2 inch)
lap on longitudinal joints and mninmum 100 mm (4 inch) butt strip on
end joints. Butt strip material shall be sane as the jacket. Lap and
butt strips shall be self-sealing type with factory-applied pressure
sensitive adhesive.

Vapor Retarder medium strength with | ow water vapor perneance of 0.02
or less permrating), Beach puncture 25 units: Foil-ScrimKraft (FSK)
or PVDC vapor retarder jacketing type for conceal ed ductwork and

equi pnent .

A ass Coth Jackets: Presized, mnimmO0.18 kg per square neter (7.8
ounces per square yard), 2000 kPa (300 psig) bursting strength with

i ntegral vapor retarder where required or specified. Wather proof if
utilized for outside service.

Factory conposite materials may be used provided that they have been
tested and certified by the nmanufacturer.

Pipe fitting insulation covering (jackets): Fitting covering shall be
prenol ded to match shape of fitting and shall be pol yvinyl chloride
(PVC) conforming to Fed Spec L-P-335, conposition A Type Il G ade GU
and Type I1l, mninmmthickness 0.7 mm (0.03 inches). Provide col or
mat chi ng vapor retarder pressure sensitive tape

Al um num Jacket - Pi pi ng systens and circul ar breeching and stacks: ASTM
B209, 3003 alloy, H 14 tenper, 0.6 nm (0.023 inch) mninmmthickness
with |l ocking |longitudinal joints. Jackets for el bows, tees and other
fittings shall be factory-fabricated to match shape of fitting and of
0.6 mm (0.024) inch minimumthickness alum num Fittings shall be of
same construction as straight run jackets but need not be of the sane
alloy. Factory-fabricated stainless steel bands shall be installed on
all circunferential joints. Bands shall be 20 mm (0.75 inch) w de on
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450 mm (18 inch) centers. Systemshall be weatherproof if utilized for
out si de service

H. Al umi num j acket - Rect angul ar breechi ng: ASTM B209, 3003 alloy, H 14
temper, 0.5 mm (0.020 inches) thick with 32 mm (1-1/4 inch)
corrugations or 0.8 mm (0.032 inches) thick with no corrugations.
System shal | be weat herproof if used for outside service

2.10 PI PE COVERI NG PROTECTI ON SADDLES

A. Col d pipe support: Prenol ded pipe insulation 180 degrees (half-shells)
on bottom half of pipe at supports. Material shall be cellular glass or
hi gh density Pol yi socyanurate insulation of the same thickness as
adj acent insulation. Density of Polyisocyanurate insulation shall be a
m ni mum of 48 kg/n? (3.0 pcf).

Nomi nal Pipe Size and Accessories Material (lnsert Bl ocks)
Nom nal Pipe Size nm (inches) I nsert Bl ocks mm (i nches)
Up through 125 (5) 150 (6) long
150 (6) 150 (6) | ong
200 (8), 250 (10), 300 (12) 225 (9) long
350 (14), 400 (16) 300 (12) long
450 t hrough 600 (18 through 24) 350 (14) long

B. WArm or hot pipe supports: Prenol ded pipe insulation (180 degree half-
shelI's) on bottom half of pipe at supports. Material shall be high
density Polyi socyanurate (for tenperatures up to 149 degrees C [ 300
degrees F]), cellular glass or calciumsilicate. |Insulation at
supports shall have sane thickness as adjacent insulation. Density of
Pol yi socyanurate insulation shall be a minimmof 48 kg/n? (3.0 pcf).

C. Boiler Plant Pipe supports: MS SP58, Type 39. Apply at all pipe
support points, except where MSS SP58, Type 3 pipe clanps provided as
part of the support system

2.11 ADHESI VE, MASTIC, CEMENT

A MI. Spec. ML-A-3316, Cass 1. Jacket and | ap adhesive and protective
finish coating for insulation.

B. MI. Spec. ML-A-3316, Cass 2: Adhesive for |laps and for adhering
insulation to netal surfaces.

C. MI. Spec. ML-A-24179, Type Il Cass 1: Adhesive for installing
flexible unicellular insulation and for |aps and general use.

D. MI. Spec. ML-C 19565, Type |: Protective finish for outdoor use
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E. MI. Spec. ML-C- 19565, Type | or Type |Il: Vapor barrier conpound for
i ndoor use.

F. ASTM C449: M neral fiber hydraulic-setting thermal insulating and
finishing cenent.

G Oher: Insulation manufacturers' published recomendati ons.

2.12 MECHAN CAL FASTENERS

A. Pins, anchors: Wl ded pins, or nmetal or nylon anchors with tin-coated
or fiber washer, or clips. Pin dianeter shall be as recommended by the
i nsul ati on manuf acturer.

B. Staples: Qutward clinching nonel or stainless steel

C. Wre: 1.3 mmthick (18 gage) soft anneal ed gal vanized or 1.9 nm (14
gage) copper clad steel or nickel copper alloy.

D. Bands: 20 mm (3/4 inch) nonminal width, brass, galvanized steel,
al um num or stainl ess steel

2. 13 REI NFORCEMENT AND FI NI SHES

A. dass fabric, open weave: ASTM D1668, Type IIl (resin treated) and Type
| (asphalt treated).

B. dass fiber fitting tape: MI. Spec ML-C 20079, Type II, dass 1

C. Tape for Flexible Elastomeric Cellular Insulation: As recomended by
the insul ati on manufacturer.

D. Hexagonal wire netting: 25 mm (one inch) mesh, 0.85 mmthick (22 gage)
gal vani zed st eel

E. Corner beads: 50 mm (2 inch) by 50 mrm (2 inch), 0.55 mmthick (26 gage)
gal vani zed steel; or, 25 nm (1 inch) by 25 nm (1 inch), 0.47 mmthick
(28 gage) al umi num angl e adhered to 50 mm (2 inch) by 50 mm (2 inch)
Kraft paper.

F. PVC fitting cover: Fed. Spec L-P-535, Conposition A 11-86 Type ||
Grade GQU, with Form B M neral Fiber insert, for nedia tenperature 4
degrees C (40 degrees F) to 121 degrees C (250 degrees F). Below 4
degrees C (40 degrees F) and above 121 degrees C (250 degrees F).
Provi de doubl e | ayer insert. Provide color matching vapor barrier
pressure sensitive tape.

2. 14 FI RESTOPPI NG MATERI AL

2.15 FLAME AND SMOKE
Unl ess shown otherwi se all assenbl ed systens shall neet flanme spread 25
and snoke devel oped 50 rating as devel oped under ASTM NFPA and UL
standards and specifications. See paragraph 1.3 "Quality Assurance".
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PART 3 - EXECUTI ON
3.1 GENERAL REQUI REMENTS

A

Requi red pressure tests of duct and piping joints and connections shal
be conpleted and the work approved by the Resident Engi neer for
application of insulation. Surface shall be clean and dry with al
foreign materials, such as dirt, oil, |oose scale and rust renoved
Except for specific exceptions, insulate entire specified equi prment,
pi pi ng (pipe, fittings, valves, accessories), and duct systens.

I nsul ate each pipe and duct individually. Do not use scrap pieces of

i nsulation where a full length section will fit.

Where renoval of insulation of piping, ductwork and equi prment is
required to conply with Section 02 82 11, TRADI TI ONAL ASBESTOS
ABATEMENT and Section 02 82 13.13, GLOVEBAG ASBESTCS ABATEMENT, such
areas shall be reinsulated to conply with this specification.
Insulation materials shall be installed in a first class manner with
snoot h and even surfaces, with jackets and facings drawn tight and
snoothly cenmented down at all |aps. Insulation shall be continuous

t hrough all sleeves and openi ngs, except at fire danpers and duct

heat ers (NFPA 90A). Vapor retarders shall be continuous and

uni nterrupted throughout systenms with operating tenperature 16 degrees
C (60 degrees F) and below. Lap and seal vapor barrier over ends and
exposed edges of insulation. Anchors, supports and other netal

proj ections through insulation on cold surfaces shall be insul ated and
vapor sealed for a minimumlength of 150 mm (6 inches).

Install vapor stops at all insulation term nations on either side of
val ves, punps and equi pnent and particularly in straight |engths of

pi pe insul ati on.

Construct insulation on parts of equi prent such as chilled water punps
and heads of chillers, convertors and heat exchangers that nust be
opened periodically for naintenance or repair, so insulation can be
removed and repl aced wi thout damage. Install insulation with bolted 1
mm thick (20 gage) gal vani zed steel or alum numcovers as conplete
units, or in sections, with all necessary supports, and split to
coincide with flange/split of the equipnent.

I nsul ati on on hot piping and equi prent shall be term nated square at
items not to be insulated, access openi ngs and nanepl ates. Cover al

exposed raw insulation with white sealer or jacket material.
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H Protect all insulations outside of buildings with alunm num jacket using
| ock joint or other approved systemfor a continuous weather tight
system Access doors and other itens requiring maintenance or access

shall be renopvabl e and seal abl e.

J. Plunbing work not to be insulated:
1. Piping and valves of fire protection system
Chrom um pl ated brass pi pi ng.
Water piping in contact with earth.
Pi ping in pi pe basenment serving wall hydrants.

gk WD

Smal | horizontal cold water branch runs in partitions to individua
fixtures may be without insulation for nmaxi mum di stance of 900 mm (3
feet).

6. Distilled water piping.

L. Apply insulation materials subject to the manufacturer's reconmended
tenmperature limts. Apply adhesives, mastic and coatings at the

manuf acturer's recomended mi ni mum cover age

M El bows, flanges and other fittings shall be insulated with the sane
material as is used on the pipe straights. The el bow fitting

i nsulation shall be field-fabricated, nitered or factory prefabricated

to the necessary size and shape to fit on the elbow fitting. Use of

pol yur et hane spray-foamto fill a PVC el bow jacket is prohibited on
cold applications.
P. Provide netal jackets over insulation as foll ows:

a. Al piping and ducts exposed to outdoor weather.

b. Piping exposed in building, within 1800 nm (6 feet) of the floor,
that connects to sterilizers, kitchen and | aundry equi pnment. Jackets
may be applied with pop rivets. Provide alum numangle ring
escutcheons at wall, ceiling or floor penetrations.

c. A50 nm (2 inch) overlap is required at |ongitudinal and
circunferential joints.

3.2 | NSULATI ON | NSTALLATI ON
A. M neral Fiber Board:

1. Faced board: Apply board on pins spaced not nore than 300 nm (12
i nches) on center each way, and not less than 75 nm (3 inches) from
each edge of board. In addition to pins, apply insulation bonding

adhesive to entire underside of horizontal netal surfaces. Butt
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i nsul ation edges tightly and seal all joints with [ aps and butt
strips. After applying speed clips cut pins off flush and apply
vapor seal patches over clips.

2. Plain board

a. Insulation shall be scored, beveled or mtered to provide tight
joints and be secured to equi pment with bands spaced 225 mm (9
i nches) on center for irregular surfaces or with pins and clips
on flat surfaces. Use corner beads to protect edges of
i nsul ati on.

b. For hot equipnent: Stretch 25 nm (1 inch) nesh wire, with edges
wire |laced together, over insulation and finish with insulating
and finishing cenent applied in one coat, 6 mm (1/4 inch) thick,
trowel led to a snmooth finish.

c. For cold equipnent: Apply nmeshed glass fabric in a tack coat 1.5
to 1.7 square nmeter per liter (60 to 70 square feet per gallon)
of vapor nmastic and finish with mastic at 0.3 to 0.4 square neter
per liter (12 to 15 square feet per gallon) over the entire

fabric surface.

3. Hot equipnent: 40 mMmm (1-1/2 inch) thick insulation faced with ASJ.
a. steam condensate punp receivers
b. Domestic water heaters and hot water storage tanks (not factory

i nsul at ed) .

C. Mol ded M neral Fiber Pipe and Tubi ng Coveri ng:
1. Fit insulation to pipe or duct, aligning longitudinal joints. Sea
| ongitudinal joint laps and circunferential butt strips by rubbing
hard with a nylon sealing tool to assure a positive seal. Staples
may be used to assist in securing insulation. Seal all vapor
retarder penetrations on cold piping with a generous application of
vapor barrier mastic. Provide inserts and install with netal
i nsulation shields at outside pipe supports. Install freeze
protection insul ati on over heating cable.
2. Contractor's options for fitting, flange and val ve insul ation:
a. Insulating and finishing cenent for sizes | ess than 100 mm (4
i nches) operating at surface tenperature of 16 degrees C (61
degrees F) or nore.
b. Factory prenol ded, one piece PVC covers with mineral fiber, (Form

B), inserts. Provide two insert |ayers for pipe tenperatures
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bel ow 4 degrees C (40 degrees F), or above 121 degrees C (250
degrees F). Secure first layer of insulation with tw ne. Seal
seam edges with vapor barrier mastic and secure with fitting
t ape.

c. Factory nolded, ASTM C547 or field mitered sections, joined with
adhesive or wired in place. For hot piping finish with a
snoot hi ng coat of finishing cenent. For cold fittings, 16 degrees
C (60 degrees F) or less, vapor seal with a | ayer of glass
fitting tape i nbedded between two 2 nm (1/16 inch) coats of vapor
barrier mastic.

d. Fitting tape shall extend over the adjacent pipe insulation and
overlap on itself at least 50 mm (2 inches).

3. Nominal thickness in nmllimeters and inches specified in table

bel ow, for piping above ground:

Nomi nal Thi ckness of Mdl ded M neral Fiber Insulation
Nom nal Pipe Size, 25 32- 75 100- 150 | 200
mllineters (inches): (1) & g;L-1/4- (4-6) (8) and
bel ow above
a. 122-177 degrees C 50 (2.0) |65 (2.5) |90 90 (3.5)
(251-350 F) (HPS, (3.5)
MPS, )
b. 100-121 degrees C 25 (1.0) |50 (2.0) |50 50 (2.0)
HPR, MPR (212-250 (2.0)
degrees F) (Vent
pi pi ng from PRV safety
val ves, condensate
receivers, and flash
t anks)
c. 38-99 degrees C (100- |25 (1.0) |40 (1.5) |50 50 (2.0)
211 degrees F) (LPR, (2.0)
PC, HWH, HWHR, GH,
GHR)
1. Runouts to 15 (0. 5) - - -
2. reheat coils 15 (0. 5) - - -
d. Donestic hot water 15 (0.5) |20(0.75) |25 40 (1.5)
supply and return (1.0)

D. Rigid Cellular Phenolic Foam
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1. Rigid closed cell phenolic insulation nay be provided for

pi pi ng,

duct work and equi pnent for tenperatures up to 121 degrees C (250

degrees F).

2. Note the NFPA 90A burning characteristics requirements of 25/50 in

paragraph 1.3.B

3. Provide secure attachment facilities such as wel ding pins.

4. Apply insulation with joints tightly drawn together

5. Apply adhesives, coverings, neatly finished at fittings, and val ves

6. Final installation shall be snpboth, tight, neatly finished at al
edges.

7. Mnimumthickness in nmllimeters (inches) specified in table bel ow,

for piping above ground:

Nom nal Thickness of Rigid C osed- Cel

Phenol i ¢ Foam I nsul ati on

Nomi nal Pipe Size 25 32-75 100- 150 | 200- 300 | 350
mllineters (inches): (1 1/4-3) (4-6) (8-12) (14) &
(1) &
above
bel ow

1. 100-121 degrees C 15 25 (1) 25 (1) - .-
(212-250 degrees F), (0. 5)

LPS, Vent piping from
receivers and fl ash
t anks.
2. 38-99 degrees C (100- |15 20 (0.75) 25 (1) -- - -
211 degrees F), LPR (0.5)
PC, HWH, HWHR, GH and
GHR
a. reheat coils. 15 -- -- -- --
(0.5)

3. 4-16 degrees C (40-60 | 20 20 (0.75) 25 (1) 40 50
degrees F), CH, CHR, (0.75) (1.5 (2.0)
GC, and GCR

4. 10 degrees C (50 15 20 (0.75) -- -- --
degrees F) and | ess, (0.5)

RS for DX
refrigerants.

5. Domestic hot water 15 15 (0.5) 20 20 --
supply and return. (0.5) (0.75) (0.75)

8. Condensation control insulation:

all pipe sizes.

M ni mum 20 nm (0. 75 inch) thick for
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b. Plunbing piping as foll ows:
1) Col d wat er piping.

G Flexible Elastonmeric Cellular Thermal |nsulation:

1. Apply insulation and fabricate fittings in accordance with the
manuf acturer's installation instructions and finish with two coats
of weather resistant finish as recommended by the insulation
manuf act ur er.

2. Pipe and tubing insulation:

a. Use proper size material. Do not stretch or strain insulation.

b. To avoi d undue conpression of insulation, provide cork stoppers
or wood inserts at supports as recommended by the insulation
manuf acturer. Insul ation shields are specified under Section
23 05 11, COVMON WORK RESULTS FOR HVAC AND STEAM GENERATI ON.

c. Were possible, slip insulation over the pipe or tubing prior to
connection, and seal the butt joints with adhesive. Were the
slip-on technique is not possible, slit the insulation and apply
it to the pipe sealing the seamand joints with contact adhesive.
Optional tape sealing, as recommended by the manufacturer, nmay be
enpl oyed. Make changes from m neral fiber insulation in a
straight run of pipe, not at a fitting. Seal joint with tape.

3. Apply sheet insulation to flat or large curved surfaces with 100
percent adhesive coverage. For fittings and | arge pipe, apply
adhesive to seans only.

4. Pipe insulation: nomnal thickness in mllineters (inches as

specified in table bel ow for piping above ground:

Nomi nal Thickness of Flexible Elastomeric Cellular Insulation
Nom nal Pipe Size 25 (1) 32-75 100- 150 | 200
millimeters (inches) & below | (1 1/4- | (4-6) (8)

3)
1. 38-93 degrees C (100-200 25 40 - -
degrees F) (HWH, HWHR GH | (1.0 (1.5)
GHR)
a. Runouts to reheat coils | o 40 - -
(0.75) (1.5)
2. 4-16 degrees C (40-60 25 40 - -
degrees F) (CH CHR CC (1.0) (1.5)
CCR)
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Nom nal Thickness of Flexible Elastonmeric Cellular |nsulation

Nom nal Pipe Size 25 (1) 32-75 100- 150 | 200
mllimeters (inches) & below | (1 1/4- | (4-6) (8)
3)
a. Runouts to condensate 20 40 - -
25 40 - -
(1.0) (1.5)
3. Donestic hot water supply 15 20 o5 40
and return (0.50) |(0.75) |(1.0) (1.50)

5. Mnimum 20 mm (0.75 inch) thick insulation for pneurmatic contro

lines for a mininmumdistance of 6 m (20 feet) from di scharge side of

the refrigerated dryer
6. Use Cass S (Sheet), 20 mm (3/4 inch) thick for the foll ow ng:

a.
b

Chill ed water punps

Bottom and sides of netal basins for winterized cooling towers
(where basin water is heated).

Chillers, insulate any cold chiller surfaces subject to
condensati on whi ch has not been factory insul ated.

Piping inside refrigerators and freezers: Provide heat tape under

i nsul ation.

3.3 APPLI CATI ON —BO LER PLANT, PIPE, VALVES, STRAINERS AND FI TTI NGS
A. Tenperature range 120 to 230 degrees C (251 to 450 degrees F);

1

Application; Steam service 110 kpa (16 psig noninal) and higher

hi gh pressure condensate to trap assenbly, boiler bottom bl owoff

fromboiler to blowff valve closest to boiler.

| nsul ati on and Jacket:

a. Calciumsilicate for piping fromzero to 1800 mm (6 feet) above
boil er room floor, feedwater heater mezzanine floor or access
platformand any floors or platforns on which tanks or punps are
| ocat ed.

b. Mneral fiber for renmaining |ocations.

c. ASJ with PVC prenolded fitting coverings.

d. Aluminumjacket fromzero to 1800 nm (6 feet) above floor on
atom zi ng steam and condensate lines at boilers and burners.

Thi ckness:
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Nom nal Thickness OF Calcium Silicate Insulation
(Boil er Plant)

Pi pe Di aneter nm I nsul ati on Thi ckness nm
(in) (in)

25 (1) and bel ow 50 (2)

32 to 80 (1 1/4 63 (2-1/2)
to 3)

100 (4) and 88 (3-1/2)
above

B. Tenperature range 100 to 121 degrees C (211 to 250 degrees F):

1. Application: Steam service 103 kpa (15 psig) and below, trap
assenbly di scharge piping, boiler feedwater from feedwater heater to
boil er feed punp recircul ati on, feedwater heater overflow, heated
oil fromoil heater to burners.

2. Insulation and Jacket:

a. Calciumsilicate for piping fromzero to 1800 nm (0 to 6 feet)
above boiler roomfloor, feedwater heater nezzani ne fl oor and
access platform and any floors or access platforns on which
tanks or punps are | ocated.

b. Mneral Fiber or rigid closed cell phenolic foam for remaining
| ocations.

ASJ with PVC prenolded fitting coverings.

d. Aluminumjacket fromzero to 1800 nm (6 feet) above floor on

condensate lines at boilers and burners.

3. Thickness-calciumsilicate and mineral fiber insulation:

Nom nal Thickness O |nsul ation
Pi pe Di aneter nm (i n) I nsul ati on Thi ckness nm (i n)
25 (1) and bel ow 25 (1)
32 to 80 (1-1/4 to 3) 50 (2)
100 (4) and above 50 (2)

4. Thickness-rigid closed-cell phenolic foaminsulation:
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Nomi nal Thi ckness OF Insul ation
Pi pe Di aneter nm (in) I nsul ati on Thi ckness nm (i n)
25 (10 and bel ow) 19 (0.75)
32 to 80 (1-1/4 to 30) |25 (1)
100 (4) and above 25 (1)

C. Tenperature range 32 to 99 degrees C (90 to 211 degrees F):

1. Application: Punped condensate, vacuum heating return, gravity and
punped heating returns, condensate transfer, condensate transfer
punp recircul ati on, condensate return from convertors and heat ed
wat er storage tanks.

2. Insul ation Jacket:

a. Calciumsilicate for piping fromzero to 1800 nm (six feet above
boil er room fl oor, feedwater heater mezzani ne floor and access
platform and any floor or access platformon which tanks or punps
are |located

b. Mneral fiber or rigid closed-cell phenolic foam for remaining
| ocati ons.

c. ASJ with PVC prenolded fitting coverings.

3. Thickness-calciumsilicate and mneral fiber insulation:

Nom nal Thi ckness O Insul ation
Pi pe D aneter mm (in) I nsul ati on Thi ckness nm (i n)
25 (1) and bel ow 25 (1)
32 to 80 (1-1/4 to 3) 38 (1-1/2)
100 (40 and above 50 (2)

4. Thickness-rigid closed-cell phenolic foaminsulation:

Nomi nal Thi ckness OF Insulation
Pi pe Di aneter mm (in) I nsul ati on Thi ckness nm (i n)
25 (1) and bel ow 19 (0.75)
32 to 80 (1-1/4 to 3) 19 (0. 75)
100 (4) and above 25 (1)

D. Protective insulation to prevent personnel injury:
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Application: Piping fromzero to 1800 mm (6 feet) above all floors
and access platforns including continuous bl owoff, feedwater and
boil er water sanple, blowoff tank vent, flash tank vents and
condensater tank vent, shot-type chem cal feed, fire tube boiler
bottom bl owoff after val ves, val ve by-passes.

I nsul ation thickness: 25 mm (1 inch).

Insulation and jacket: Calciumsilicate with ASJ except provide

al umi num j acket on piping at boilers within 1800 mm (6 feet) of
floor. Use PVC prenolded fitting coverings when all service jacket

is utilized.

E. Installation:

1

10.

At pi pe supports, weld pipe covering protection saddles to pipe,
except where Ms-SP58, type 3 pipe clanps are utilized

I nsulation shall be firnmly applied, joints butted tightly,
nmechani cal ly fastened by stainless steel wires on 300 mm (12 inch)
centers.

At support points, fill and thoroughly pack space between pipe
covering protective saddl e bearing area.

Terminate insulation and jacket hard and tight at anchor points.
Termi nate insulation at piping facilities not insulated with a 45
degree chanfered section of insulating and finishing cement covered
with jacket.

On calciumsilicate, mneral fiber and rigid closed-cell phenolic
foam systens, insulated flanged fittings, strainers and valves with
sections of pipe insulation cut, fitted and arranged neatly and
firmy wired in place. Fill all cracks, voids and coat outer surface
with insulating cement. Install jacket. Provide simlar construction
on wel ded and threaded fittings on calciumsilicate systens or use
prenol ded fitting insulation.

On nmineral fiber systens, insulate welded and threaded fittings nore
than 50 mm (2 inches) in diameter with conpressed bl anket insulation
(mnimum 2/1) and finish with jacket or PVC cover.

Insulate fittings 50 nm (2 inches) and smaller with mastic finishing
mat erial and cover with jacket.

I nsul ate val ve bonnet up to val ve side of bonnet flange to permt
bonnet flange renoval wi thout disturbing insulation

Install jacket snmooth, tight and neatly finish all edges. Over wrap

ASJ butt strips by 50 percent. Secure alum numjacket with stainless
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steel bands 300 mm (12 inches) on center or al um num screws on 200
mm (4 inch) centers.
11. Do not insulate basket renpval flanges on strainers.
---END- - -
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