PROJIECT #529-12-102 Butl er VAMC

PART 1 -

SECTION 23 07 11
HVAC AND BO LER PLANT | NSULATI ON

GENERAL

1.1 DESCRI PTI ON

A. Field applied insulation for thermal efficiency and condensation

control for

1

HVAC pi pi ng.

B. Definitions

1
2.

10.

11.

12.

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

Air conditioned space: Space having air tenperature and/or hunmidity

control | ed by nmechanical equipnent.

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

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

Conceal ed: Pi pi ng above ceilings and in chases, //interstitia

space, // and pipe spaces.

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

areas including nechanical and electrical equiprment roonms or

exposed to outdoor weather. Shafts, chases, unfinished attics, craw

spaces and pi pe basements are not considered finished areas.

FSK: Foil-scrimkraft facing.

Density: kg/n? - kilograns per cubic neter (Pcf - pounds per cubic

foot).

Runout s: Branch pi pe connections up to 25-mm (one-inch) nom nal size

to fan coil units or reheat coils for ternminal units.

Thermal conductance: Heat flow rate through materials.

a. Flat surface: Watt per square neter (BTU per hour per square
foot).

b. Pipe or Cylinder: Watt per square meter (BTU per hour per linear
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).

Vapor Retarder (Vapor Barrier): A material which retards the

transm ssion (mgration) of water vapor. Perfornmance of the vapor

retarder is rated in ternms of permeance (perns). For the purpose of

this specification, vapor retarders shall have a nmaxi mum publi shed

permeance of 0.1 perns and vapor barriers shall have a nmaxi num

publ i shed perneance of 0.001 permns.

23 07 11 - 1



PROJIECT #529-12-102 Butl er VAMC

15. MPS: Medium pressure steam (110 kPa [16 psig] thru 414 kPa [59
psig] .

16. MPR: Medi um pressure steam condensate return.

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

18. LPR: Low pressure steam condensate gravity return.

19. PC. Punped condensate.

20. HWS: Hot water heating supply.

21. HWR Hot water heating return.

33. CW Cold water.

36. CHWS: Chilled water supply.

37. CHAR: Chilled water return.

1.2 RELATED WORK

A

Section 02 82 11, TRADI TI ONAL ASBESTOS ABATEMENT: | nsul ation contai ning
asbestos material .

Section 02 82 13.13, GLOVEBAG ASBESTOS ABATEMENT: | nsul ation contai ning
asbestos materi al .

Section 07 84 00, FIRESTOPPING M neral fiber and bond breaker behind
seal ant .

Section 23 05 11, COVMON WORK RESULTS FOR HVAC: Ceneral nechani cal

requi renents and itens, which are comon to nore than one section of

Di vi si on 23.

Section 23 21 13, HYDRONI C PI PI NG and Section 23 22 13, STEAM and
CONDENSATE HEATI NG PI PI NG Pi pi ng and equi pnent .

Section 23 21 13, HYDRONIC PIPING Hot water, chilled water, and gl ycol
pi pi ng.

Section 23 08 00, COWM SSI ONI NG OF HVAC SYSTEMS. Requirenents for

conmi ssi oni ng, systens readi ness checklists, and training.

1.3 QUALITY ASSURANCE

A

Refer to article QUALITY ASSURANCE, in Section 23 05 11, COVMON WORK
RESULTS FOR HVAC.
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 of which are quoted as
fol |l ows:

4.3.3.1 Pipe insulation and coverings, duct coverings, duct
linings, vapor retarder facings, adhesives, fasteners, tapes, and
suppl enentary naterials added to air ducts, plenuns, panels, and
duct silencers used in duct systens, unless otherw se provided
for in 4.3.3.1.1 or 4.3.3.1.2., shall have, in the formin

whi ch they are used, a maxi mum flane spread i ndex of 25 without
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evi dence of continued progressive conbustion and a maxi mum 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
Buil ding Materials.

4.3.3.1.1 Wiere these products are to be applied wth adhesives,
they shall be tested with such adhesives applied, or the

adhesi ves used shall have a nmaxi mum fl ame 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 requiremnments
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.

4.3.3.2 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 foll ow 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
Fl exi ble Air Ducts and Air Connectors

4.3.3.3 Air duct, panel, and plenum coverings and linings, and
pi pe insulation and coverings shall not flanme, glow, snolder, or
snoke when tested in accordance with a sinmlar test for pipe
covering, ASTM C 411, Standard Test Method for Hot- Surface

Per f ormance of Hi gh- Tenperature Thermal |nsulation, at the
tenperature to which they are exposed in service

4.3.3.3.1 In no case shall the test tenperature be bel ow 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

requi rements of 5.4.6.4.

4.3.3.5* Air duct linings shall be interrupted at fire dampers 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 conbusti ble and have a maxi mum snoke
devel oped i ndex of 50 or conmply with the foll ow ng.

4.3.10.2.6.1 Electrical wires and cables and optical fiber cables
shall be listed as nonconbustible or limted conbustible and have
a maxi mum snoke devel oped i ndex of 50 or shall be listed 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 maxi num fl ame spread

di stance of 1.5 m (5 ft) or less when tested in accordance

with NFPA 262, Standard Method of Test for Flame Travel and
Smoke of Wres and Cables for Use in Air-Handling Spaces.
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4.

/14.3.10.2.6.2 Pneumatic tubing for control systens shall be listed
as having a maxi mum peak optical density of 0.5 or |less, an
average optical density of 0.15 or less, and a naxi mum fl ame
spread distance of 1.5 m (5 ft) or |ess when tested in accordance
with UL 1820, Standard for Safety Fire Test of Pneumatic Tubing
for Flame and Smoke Characteristics. //

4.3.10.2.6.4 Optical -fiber and communi 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 |ess, and a nmaxi num fl ame
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.

4.3.10.2.6.6 Supplenentary materials for air distribution systens
shal |l be permtted when conplying with the provisions of 4.3.3.

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 nm (1 in.) average cl earance on al
si des
(2) Filled solid with an approved material capabl e of

preventing the passage of flame 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 Met hods 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) mean
tenperature unless stated ot herwi se. \Were optional thernal
insulation material is used, select thickness to provide thernma
conduct ance no greater than that for the specified material. For
pi pe, use insulation manufacturer's published heat flow tables. For
donestic hot water supply and return, run out insulation and
condensation control insulation, no thickness adjustnent need be
made.

Al materials shall be conpatible and suitable for service
tenmperature, 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 contai ner of insulation or accessories

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

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

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

1. Al information, clearly presented, shall be included to determ ne
conpliance with draw 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.

c. Insulation accessory materials: 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 nati on.

C. Sanmpl es:

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

2. Each type of facing and jacket: M ninmmsize 100 nmm (4 inches
square).

3. Each accessory material: Mnimm 120 M. (4 ounce) liquid container
or 120 gram (4 ounce) dry weight for adhesives / cement / mastic.

1.5 STORAGE AND HANDLI NG OF MATERI AL

Store materials in clean and dry environment, pipe covering jackets

shal |l 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, nastics and finishing

cements.

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)- 99 ....... Pl astic Sheet (Sheeting): Plastic Strip; Poly
(Vinyl Chloride) and Poly (Vinyl Chloride -
Vinyl Acetate), Rigid.
C. Mlitary Specifications (MI|. Spec.):
M L-A-3316C (2)-90 ..... Adhesi ves, Fire-Resistant, Thermal |nsulation
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M L- A-24179A (1)-87 .... Adhesive, Flexible Unicellular-Plastic
Thermal | nsul ation

M L- C-19565C (1)-88 .... Coating Conpounds, Thermal Insulation, Fire-and
Wat er - Resi st ant, Vapor-Barrier

M L-C 20079H87 ........ Cloth, dass; Tape, Textile dass; and Thread,

d ass and Wre-Reinforced d ass
D. Amrerican Society for Testing and Materials (ASTM:

Al167-99(2004) .......... Standard Specification for Stainless and
Heat - Resi sting Chrom um Ni ckel Steel Plate,
Sheet, and Strip

B209-07 ................ St andard Specification for Al um num and
Al umi num Al | oy Sheet and Pl ate

C411-05 ... ... Standard test nethod for Hot-Surface
Per f ormance of Hi gh- Tenperature Ther nal
I nsul ation

C449-07 ... .. Standard Specification for Mneral Fiber
Hydraulic-Setting Thermal Insulating and
Fi ni shi ng Cenent

C533-09 ................ Standard Specification for CalciumSilicate
Bl ock and Pi pe Thermal Insulation
C534-08 ....... .. ... .. Standard Specification for Preforned Flexible

El astonmeric Cellular Thermal Insulation in

Sheet and Tubul ar Form

Co47-07 .. ... Standard Specification for Mneral Fiber pipe
I nsul ation

C552-07 ... Standard Specification for Cellular d ass
Thermal | nsul ation

C553-08 ... ... Standard Specification for Mneral Fiber

Bl anket Thernmal Insulation for Comrercial and
I ndustrial Applications

C585-09 ....... .. ... Standard Practice for Inner and Quter Dianeters
of Rigid Thermal Insulation for Nomi nal Sizes
of Pipe and Tubing (NPS System) R (1998)

C612-10 ......... ... Standard Specification for Mneral Fiber Bl ock
and Board Thermal |nsul ation
Cl126-04 . .............. St andard Specification for Faced or Unfaced

Ri gid Cellul ar Phenolic Thermal |nsulation
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C1136-10 ............... Standard Specification for Flexible, Low
Per meance Vapor Retarders for Thernal
I nsul ation

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

E84-10 ................. Standard Test Method for Surface Burning
Characteristics of Building
Material s

E119-09¢c ............... Standard Test Method for Fire Tests of Building
Construction and Materials

E136-09b ............... St andard Test Methods for Behavior of Mterials
in a Vertical Tube Furnace at 750 degrees C
(1380 F)

E. National Fire Protection Association (NFPA):

90A-09 ........ .. ... Standard for the Installation of Air
Condi tioning and Ventilating Systens

96-08 . ........ .. ... Standards for Ventilation Control and Fire
Protecti on of Commrercial Cooking Operations

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

251-06 . ... o St andard net hods of Tests of Fire Endurance of

Bui | di ng Construction Materials
255-06 . ... o 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 09/ 08
G Manufacturer’s Standardi zation Society of the Valve and Fitting
I ndustry (MSS):
SP58-2009 .............. Pi pe Hangers and Supports Materials, Design,
and Manuf acture
PART 2 - PRODUCTS
2.1 M NERAL FI BER OR FI BER GLASS
C. ASTM C547 (Pipe Fitting Insulation and Preformed Pipe |nsulation),
Class 1, k = 0.037 (0.26) at 24 degrees C (75 degrees F), for use at
tenmperatures up to 230 degrees C (450 degrees F) with an all service
vapor retarder jacket with polyvinyl chloride prenolded fitting

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

A. Preformed (nol ded) pipe insulation, ASTM Cl1126, type IIll, grade 1, k =
0.021(0.15) at 10 degrees C (50 degrees F), for use at tenperatures up
to 121 degrees C (250 degrees F) with all service vapor retarder jacket
wi th polyvinyl chloride prenolded fitting covering.

2.4 CELLULAR GLASS CLOSED- CELL

A. Conply with Standard ASTM C177, C518, density 120 kg/n? (7.5 pcf)
nomnal, k = 0.033 (0.29) at 240 degrees C (75 degrees F).

B. Pipe insulation for use at tenperatures up to 200 degrees C (400
degrees F) with all service vapor retarder jacket.

2.5 POLYI SOCYANURATE CLCSED- CELL RIGA D

A. Preformed (fabricated) pipe insulation, ASTM C591, type |V,
K=0.027(0.19) at 24 degrees C (75 degrees F), flane spread not over 25,
snoke devel oped not over 50, for use at tenperatures up to 149 degree C
(300 degree F) with factory applied PVDC or all service vapor retarder
jacket with polyvinyl chloride prenolded fitting covers.

2.9 | 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
ductwor k, casings and equi prent, and for pipe insulation jackets.

Faci ngs and jackets shall be all service type (ASJ) or PVDC Vapor
Ret arder jacketing.

B. ASJ jacket shall be white kraft bonded to 0.025 mm (1 mil) thick
aluminumfoil, fiberglass reinforced, with pressure sensitive adhesive
cl osure. Comply with ASTM C1136. Beach puncture 50 units, Suitable for
pai nting without sizing. Jackets shall have m ninmum 40 nmm (1-1/2 inch)
lap on longitudinal joints and minimum 75 mm (3 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.

C. Vapor Retarder mediumstrength 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 prent .
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2.11 PI PE COVERI NG PROTECTI ON SADDLES
A. Col d pipe support: Prenpl ded pipe insulation 180 degrees (half-shells)
on bottom hal f 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 (Insert Bl ocks)
Nom nal Pipe Size nmm (i nches) Insert Bl ocks mm (inches)
Up through 125 (5) 150 (6) | ong
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: Prenolded pipe insulation (180 degree hal f-
shells) on bottom half of pipe at supports. Material shall be high
density Pol yi 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 minimumof 48 kg/n? (3.0 pcf).

2.12 ADHESI VE, MASTI C, 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 |aps and for adhering
insulation to nmetal surfaces.

C. MI. Spec. ML-A-24179, Type Il Cdass 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.

E. MI. Spec. ML-C 19565, Type | or Type Il: Vapor barrier conmpound for
i ndoor use.

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

G Oher: Insulation manufacturers' published recommendati ons.

2. 14 REI NFORCEMENT AND FI NI SHES

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

B. Gass fiber fitting tape: MI|. Spec ML-C 20079, Type Il, Cass 1
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F. PVC fitting cover: Fed. Spec L-P-535, Composition A, 11-86 Type I
Grade GJ, with FormB Mneral Fiber insert, for media 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.

2.15 FI RESTOPPI NG MATERI AL
O her than pipe and duct insulation, refer to Section 07 84 00
FI RESTOPPI NG
2.16 FLAVME AND SMOKE
Unl ess shown ot herw 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"
PART 3 - EXECUTI ON
3.1 CGENERAL REQUI REMENTS

A. Required pressure tests of piping joints and connections shall be
conpl eted and the work approved by the Resident Engi neer/COIR for
application of insulation. Surface shall be clean and dry with al
foreign materials, such as dirt, oil, |oose scale and rust renoved.

B. Except for specific exceptions, insulate entire specified equi prment,
pi ping (pipe, fittings, valves, accessories), and duct systens.

I nsul at e each pipe and duct individually. Do not use scrap pieces of
i nsul ation where a full length section will fit.

D. Insulation materials shall be installed in a first class manner with
snoot h and even surfaces, with jackets and facings drawn tight and
snoot hly cenented down at all laps. Insulation shall be continuous
t hrough all sl eeves and openi ngs, except at fire danpers and duct
heat ers (NFPA 90A). Vapor retarders shall be continuous and
uni nterrupted throughout systems with operating tenmperature 16 degrees
C (60 degrees F) and below. Lap and seal vapor retarder over ends and
exposed edges of insulation. Anchors, supports and ot her netal
proj ections through insulation on cold surfaces shall be insulated and
vapor sealed for a mnimmlength of 150 mm (6 inches).

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

i nsul ati on.
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G

I nsul ation on hot piping and equi pmrent shall be terni nated square at
items not to be insul ated, access openings and nanmepl ates. Cover al
exposed raw insulation with white sealer or jacket material
5. In hot piping: Unions, flexible connectors, control valves, safety
val ves and di scharge vent piping, vacuum breakers, thernpstatic vent
val ves, steamtraps 20 mm (3/4 inch) and snaller, exposed piping
t hrough floor for convectors and radiators. Insulate piping to
within approximately 75 nm (3 inches) of uninsulated itens.
Apply insulation materials subject to the manufacturer's reconmended
tenmperature limts. Apply adhesives, mastic and coatings at the
manuf acturer's recomended mi ni num cover age.
El bows, flanges and other fittings shall be insulated with the sane
material as is used on the pipe straights. // The elbow fitting
i nsul ation shall be field-fabricated, mtered 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

col d applications.

M Firestop Pipe and Duct insulation

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

2. Pipe and duct penetrations requiring fire stop insulation including,
but not Iimted to the foll ow ng:

a. Pipe risers through floors
b. Pipe or duct chase walls and floors
c. Snoke partitions

d. Fire partitions

3.2 | NSULATI ON | NSTALLATI ON

C

Mol ded M neral Fiber Pipe and Tubi ng Coveri ng:

1. Fit insulation to pipe or duct, aligning longitudinal joints. Sea
longitudinal 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 wth netal
i nsul ation shields at outside pipe supports. Install freeze
protection insulation over heating cable.

2. Contractor's options for fitting, flange and valve insulation
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3.

a. Insulating and finishing cenent for sizes less than 100 nm (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 mneral fiber, (Form
B), inserts. Provide two insert |ayers for pipe tenperatures
bel ow 4 degrees C (40 degrees F), or above 121 degrees C (250
degrees F). Secure first layer of insulation with twi ne. Sea
seam edges with vapor barrier nmastic and secure with fitting
t ape.

c. Factory nol ded, ASTM C547 or field mtered sections, joined with
adhesive or wired in place. For hot piping finish with a
snoot hing 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 mm (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).

Nom nal thickness in mllineters and inches specified in the

schedul e at the end of this section

D. Rigid Cellular Phenolic Foam

1

IS

Ri gid closed cell phenolic insulation may be provided for piping,
ductwork and equi prent for tenperatures up to 121 degrees C (250
degrees F).

Not e t he NFPA 90A burning characteristics requirenents of 25/50 in
paragraph 1.3.B

Provi de secure attachnment facilities such as wel ding pins.

Apply insulation with joints tightly drawn together

Apply adhesives, coverings, neatly finished at fittings, and val ves.
Final installation shall be smooth, tight, neatly finished at al
edges.

M ni mum t hi ckness in nmillineters (inches) specified in the schedul e
at the end of this section.
Exposed, unlined supply and return ductwork exposed to outdoor

weat her: 50 mm (2 inch) thick insulation faced with a rmulti-Ilayer
vapor barrier with a maxi mum water vapor permeance of 0.00 perns.
Condensation control insulation: Mnimm25 nm (1.0 inch) thick for

al |l pipe sizes.

23 07 11 - 12



PROJIECT #529-12-102 Butl er VAMC

a. HVAC. Cooling coil condensation piping to waste piping fixture or
drain inlet. Orit insulation on plastic piping in mechanica

roons.

F. Polyisocyanurate C osed-Cell Rigid Insulation

1

Pol yi socyanurate closed-cell rigid insulation (PIR) nay be provided
for exterior piping, equiprment and ductwork for tenperature up to
149 degree C (300 degree F).

Install insulation, vapor barrier and jacketing per manufacturer’s
recomendati ons. Particular attention should be paid to
recomendati ons for joint staggering, adhesive application, externa
hanger desi gn, expansion/contraction joint design and spaci ng and
vapor barrier integrity.

Install insulation with all joints tightly butted (except expansion)
joints in hot applications).

If insulation thickness exceeds 63 mm (2.5 inches), install as a
doubl e I ayer systemw th | ongitudinal (lap) and butt joint
staggeri ng as recommended by manufact urer.

For cold applications, vapor barrier shall be installed in a
continuous manner. No staples, rivets, screws or any other
attachment devi ce capabl e of penetrating the vapor barrier shall be
used to attach the vapor barrier or jacketing. No wire ties capable
of penetrating the vapor barrier shall be used to hold the

i nsulation in place. Banding shall be used to attach PVC or netal

j acketi ng.

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 nsul ation shall be field-fabricated, mtered or factory
prefabricated to the necessary size and shape to fit on the el bow
fitting. Use of polyurethane spray-foamto fill PVC el bow jacket is
prohi bited on cold applications.

For cold applications, the vapor barrier on el bows/fittings shall be
either mastic-fabric-mastic or 2 ml thick PVDC vapor barrier
adhesi ve tape.

Al PVC and netal jacketing shall be installed so as to naturally
shed water. Joints shall point down and shall be sealed with either
adhesi ve or caul king (except for periodic slip joints).

Under ground pi pi ng: Follow i nstructions for above ground piping but

t he vapor retarder jacketing shall be 6 m| thick PVDC or m ni nrum 30
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10.

11.

12.

m | thick rubberized bitum nous menbrane. Sand bed and backfill
shall be a m nimumof 150 mm (6 inches) all around insul ated pipe.
Exposed, unlined supply and return ductwork exposed to outdoor
weat her: 50 mm (2 inch) thick insulation faced with a multi-Ilayer
vapor barrier with a water vapor permeance of 0.00 perns.

Not e t he NFPA 90A burning characteristic requirenments of 25/50 in
paragraph 1.3B. Refer to paragraph 3.1 for itens not to be

i nsul at ed.

M ni mum thickness in mllineter (inches) specified in the schedul e

at the end of this section.

3.8 PI PE | NSULATI ON SCHEDULE

Provi de i nsul ati on for

pi pi ng systenms as schedul ed bel ow

I nsul ation Thickness MIIlineters (Inches)
Nomi nal Pipe Size MIlineters (Inches)
Qper ating I nsul ation Less 25 — 32 38 — 75 100 (4)
Tenper ature Mat eri al t han (1 - 1%) (1% - 3) and Above
Range/ Servi ce 25 (1)
100- 121 degrees C M neral Fiber 62 62 (2.5) |75 (3.0) 75 (3.0)
(212- 250 degrees F) (Above ground (2.5)
(HPR, MPR LPS, vent | P'PINg only)
pi pi ng from PRV
Saf ety Val ves,
Condensat e receivers
and flash tanks)
100- 121 degrees C Rigid Cellular |50 50 (2.0) |75 (3.0) 75 (3.0)
(212- 250 degrees F) Phenol i ¢ Foam (2.0)
(HPR, MPR, LPS, vent
pi pi ng from PRV
Saf ety Val ves,
Condensat e receivers
and flash tanks)
38-94 degrees C M neral Fiber 38 38 (1.5) |50 (2.0 50 (2.0)
(100- 200 degrees F) (Above ground (1.5)
(LPR, PC, HWS, HWR) | P'Ping only)
38-99 degrees C Rigid Cellular |38 38 (1.5) |50 (2.0 50 (2.0)
(100-211 degrees F) Phenol i ¢ Foam (1.5)
(LPR, PC, HW5, HWR)
39-99 degrees C Pol yi so- 38 38 (1.5) .-
cyanur at e
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(100- 211 degrees F) Cl osed- Cel | (1.5)

Rigid
(LPR, PC, HW5, HWR) (Exteri or

Locati ons

onl y)
38-94 degrees C Fl exi bl e 38 38 (1.5) ---- .-
(100- 200 degrees F) El astoneric (1.5)

Cel | ul ar
(LPR PG, HVE, HWR) Thermal (Above

ground pi pi ng

onl y)
4-16 degrees C Rigid Cellular |38 38 (1.5) |38 (1.5 38 (1.5)
(40-60 degrees F) Phenol i ¢ Foam (1.5)
(CHWS5, CHVR)
4-16 degrees C Cel I ul ar 38 38 (1.5) |38 (1.5 38 (1.5)
(40-60 degrees F) SL??S G osed- | (1.5)
(CHWS5, CHVR)

- --END- -
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