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NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.
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NOTE: This guide specification covers the
requirenents for field-applied nmechanical insulation
for mechani cal systens including heating,
ventilation, and cooling (HVAC) equi pnent, ducts,
and piping which is located within, on, under, and
adj acent to buildings; and for plunbing systens.
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NOTE: Conments and suggestion on this specification
are wel come and should be directed to the technica
proponent of the specification. A listing of the
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.
Brackets are used in the text to indicate designer

choices or locations where text nust be supplied by
t he desi gner.
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PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the

basi ¢ designation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
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ASTM E 84 (1997; Rev. A) Surface Burning
Characteristics of Building Materials

| TALI AN NATI ONAL ASSOCI ATI ON FOR UNI FI CATI ON OF STANDARDS (UNI)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNl Normis a technical normative

recogni zed as ltalian Law, submitted by a private
organi zation "Ente Nazionale Italiano d
Unificazione" for Italy and is available only in
the Italian |language. It is the National Standard.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

UNI 6547 (1985) Mneral fibre boards for thernma
and acoustical insulation - Determ nation
of the flexibility index

UNI 7819 (1988) Cellular plastics, rigid - Expanded
pol ystyrene sheets for thermal insulation
- Types, requirenents and tests

UNl 8811 (1987) Mneral fibres - Resin bounded
bl ankets for thermal insulation -
Acceptance criteria

UNI 9299 (1988) Mneral fiber - Semirigid mnera
fi ber panel for thermal matters -
Acceptance criteria

UNI 10376 (1994) Thernml insulation for heating and
cooling systens for buildings

| TALI AN/ EUROPEAN HARMONI ZATI ON STANDARDS (UNI EN) (UNI ENV) (CEl EN)
(UNI EN 1SO) (UNI |SO)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNl EN, UNl ENvV, CEI EN, UNI EN I SO or UN
ISOis a European Standard with a coi nci dent
Italian National Standard or Internationa
Standard. The two standards are identical, with
nost (but not all) EN s available in the English

| anguage and the UNI available only in the Italian
| anguage.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

UNI EN 485-3 (1993) Al umi num and al um num al | oys -
Sheet, strip and plate - Part 3:
Tol erances on shape and di nensi ons for
hot-rol | ed products

UNI EN 485-4 (1993) Al umi num and al um num al | oys -
Sheet, strip and plate - Part 4:
Tol erances on shape and di nensi ons for
cold-rolled products
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| TALI AN LAWS AND NORMB (D. M) (LAW (CI RC.)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: Italian |laws and normatives are the

| egi sl ative regul ati ons and decrees issued by the
Italian governnment in the formof |aws, norns,
decrees, circulars, and letters. These Laws and
Decrees concur together with Norns and Standards
in formng the governing directives for
construction.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

Law 10 (9 January 1991) Norns for the
| npl enent ati on of the National Energy Plan
Concerni ng the National Energy Saving and
Devel oprment of Renewabl e Sources of Energy

D.P.R 412 (26 August 1993) Regul ati on regarding
Norns for the Design, Installation, Use
and Mai ntenance of Thermal Plants in
Bui Il ding for the Contai nment of Energy
Consunption in accordance with Law 10

.2 SYSTEM DESCRI PTI ON

Provi de [new and nodi fy existing] field-applied mechanical insulation for
nmechani cal systens [and existing insul ated mechani cal systens affected by
the Contractors operations]. Mechanical systens include heating,
ventilating, and cooling equi pnent, ducts, and piping which is |ocated

wi thin, on, under, and adjacent to buildings; and for plunbing systens.
otain Contracting Officer's witten approval of each system before
applying field-applied insulation. Provide new ashestos-free insulation
materi al s.

2.1 Packagi ng and Label i ng

Each package or standard container of insulation, jackets, cenents,

adhesi ves, and coatings delivered to the Project site shall have the

Manuf acturer's stanp or |abel attached giving the nane of the Manufacturer
brand, and description of nmaterial. |Insulation packages and contai ners
shal | be asbestos-free.

. 2.2 Surface Burning Characteristics

Al materials specified herein shall have a maxi mum flane spread of 25 and
maxi mum snoke devel oped rating of 50 when tested in accordance with ASTM E
84.

3 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

NOTE:
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Submittals nmust be linmted to those necessary for
adequate quality control. The inportance of an item
in the project should be one of the primary factors
in determining if a subnmttal for the itemis

required.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone

submittals are already marked with a “G’.

Only

delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in

context of the project.

For submittals requiring Governnent approval

on Arny

projects, a code of up to three characters within
the subnmittal tags nay be used following the "G
designation to indicate the approving authority.

Recommended codes for Arny projects are "RE"

for

Resi dent Engi neer approval, "ED' for Engineering
approval, and "AE" for Architect-Engi neer approval.
Codes following the "G' typically are not used for

Navy projects.

Submittal itens not designated with a "G' are
considered as being for information only for Arny

projects and for Contractor Quality Control
for Navy projects.

Submit the following in accordance with Section 01330,
Procedures. "
SD- 03 Product Data
Pi pi ng insul ati on and j acket
Duct insulation and jacket
Equi pnent insul ati on and j acket
Boi |l er stack insulation and jacket

4 | DENTI FI CATI ON OF NEW ASBESTOS- FREE | NSULATI ON

appr oval

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

“Submittal

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Do not use for new buildings or existing

buil di ngs with no asbestos insul ation.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

Identify new asbestos-free insulation with "ASBESTOS- FREE' nar ki ngs spaced
at maxinumof 6.0 mmintervals on the insulation jacket. Indicate the
limts of new asbestos-free insulation with 51 nm w de orange bands with
attached arrows pointing in the direction of the "ASBESTOS- FREE' nar ki ngs.

PART 2 PRODUCTS
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2.

2.

1 SOURCE MANUFACTURERS
1.1 Mechani cal | nsul ati on

The foll owi ng nanufacturers provide nechanical insulation products that
generally conply with these specifications:

Armstrong World Industries, S.r.
Via Venezia, 4

20060 Trezzano Rosa

Tel : 02/909652f r. a.

Fax: 02/ 90969375

| SOVER

BALZARETTI E MODI GLI ANI
Vi a Romagnoli, 6

20146 M1 ano

Tel : 02/ 42431

Fax: 02/4120325

1 Pl PI NG | NSULATI ON AND JACKET

UNI 6547, UNI 8811, Law 10, and D.P.R 412. Pipe insulation shall conform
with the referenced publications and the specified tenperature ranges and
densities in kilograns per cubic neter (Kg/nB). Insulation for fittings,
fl anges, and val ves shall be prenol ded, precut, or job-fabricated

i nsul ation of the sane thickness and conductivity as used on adjacent

pi ping. Unless otherw se specified, insulate all fittings, flanges and
val ves, except valve stens, hand wheels, and operators. Provide insulation
with insulation nanufacturer's standard reinforced fire retardant jackets,
with or without integral vapor barrier as required by the service.

Insul ation jackets shall be factory cleanable, grease resistant,

non-fl aki ng and non-peeling suitable for field painting.

1.1 Fi brous d ass Preforned I nsul ation

I nsul ation shall have mninumdensity of 48 kil ograns per cubic neter and
shal |l be provided with a factory applied piping insulation jacket.
Insulation shall conply with the follow ng requirenents:

Property Val ue

Thermal conductivity 0.032W m degrees C

coefficient at +/- 0 degrees C

Tenper at ure Range 7 degrees Cto 135 degrees C
Mbi sture Absorption Less than 0.2 percent by vol une
Al kalinity Less than 0.6 percent

expressed as Na20

Corrosivity (with steel, copper, Do not accelerate

SECTI ON 15080 Page 5



Property Val ue
al um nun

Shri nkage None
2.1.2 Phenol i ¢ Foam Pi pe | nsul ation
UNI 7819. Insulation shall be CFC free phenolic foam and shall be provided
with a factory applied vapor barrier jacket. Provide with nom nal density

of 35.0 kg/ cubic nmeter, thermal conductivity of 0.019 WnK at 24.0 degrees
C, 0.34 ng/Pa.s. mwater vapor perneability, and water absorption not

exceeding 0.5 percent by volunme. Insulation surface burning
characteristics (ASTME 84) for 50 mmthickness shall not exceed a flane
spread of 25 and not exceed a snoke devel oped of 50. Insulation shall be

suitable for cold service piping between mnus 73 degrees C and 21 degrees C.
Provi de piping insulation jacket.

2.1. 4 Fl exi bl e Cellul ar Preforned Pipe Insulation

UNI 10376. The mininumdensity limt of 72 kilograms per cubic nmeter nay

be waived if all other characteristics of the standard are net. |Insulate
with unicellular prenol ded pipe insulation. Piping insulation jacket is
not required. Insulation shall conformto the foll ow ng requirenents:
Property Val ue

Thermal conductivity coeffi- 0.040 W (m degrees O

cient at 32.2 degrees Celsius

Tenperature range frommnus 28 degrees C to 104 degrees C
Moi st ure absorption 0.48/mg 24 h

2.1.5 Pi pi ng I nsul ati on Jacket

Provi de manufacturer's standard fire-retardant vapor barrier FSK jacket.
FSK jacket shall be fabricated of a glass scrimreinforced | ani nate of
alum num foil and kraft paper bonded together with a fire retardant

adhesi ve. Mbisture vapor transm ssion shall not exceed 4.1 X 10°° gr ams

/ (hr) (n?)(Pa). Provide factory prefabricated one-piece PVC insulation
covers and mineral fiber insulation inserts of the same thickness as piping
insulation for fittings, valves, and fl anges.

2.1.6 Al um num Jacket

UNI EN 485-3 and UNI EN 485-4, mininmumthickness of 40 nm with
factory-applied pol yet hyl ene and kraft paper noisture barrier on inside
surface. Provide snooth surface alum numjackets for insulation outside
di ameters | ess than 200 mm Provide corrugated surface al um num jackets
for insulation outside diameters 200 nm and |larger. Provide stainless
steel bands, mnimmw dth of 15 mm Provide factory prefabricated

al umi numinsul ation covers for fittings, valves, and fl anges.

[2.1.7 PVC Jacket
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NOTE: Use bracketed paragraph i f anbi ent design wet
bul b tenperature is bel ow 22 degrees C for sumer
design conditions.
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Provi de PVC jacketing, pre-cut and curled, 20 ml thick, white
UV-resistant, and fl ame/snmoke rating of 25/50 in accordance with ASTM E 84.
Al'l joints and seans shall be solvent welded in accordance with

manuf acturer's recommendati ons. Tacks and staples will not be all owed.

12.2 DUCT | NSULATI ON AND JACKET

2.

2.1 Bl anket Type Duct Insul ation

UNI 9299. Fibrous glass insulation, mninumdensity of 16 kg/ nB16 kg/ nB.
Thermal conductivity shall be 0.040 Wm degrees C at 24 degrees C 0.040 Wm
degrees C at 24 degrees C nean. Provide with duct insulation jacket.

. 2.2 Ri gid Type Duct Insul ation

UNI 9299. Fibrous glass insulation, mninumdensity of 48 kg/nB. Thernal
conductivity shall be 0.033 Wm degrees C degrees at 24 degrees C. Provide
wi th duct insulation jacket.

.2.3 Duct I nsul ati on Jacket

Provi de manufacturer's standard fire-retardant vapor barrier FSK jacket.
FSK jacket shall be fabricated of a glass scrimreinforced | ani nate of
alum num foil and kraft paper bonded together with a fire retardant

adhesi ve. Mbisture vapor transm ssion shall not exceed 4.1 X 10°°
grans/(hr)(n?)(Pa). Jacket shall be suitable for painting.

.3 EQUI PVENT | NSULATI ON AND JACKET

Insul ate all equipnent and accessories as specified and as indicated on
drawi ngs. Increase the specified insulation thickness for equipnent only
where necessary to equal the thickness of angles or other structura
nenbers to make a snooth, exterior surface. Additional insulation is not
required for factory-insul ated equi pnent.

.3.1 M neral Fiber Block and Board I nsul ation

UNI 9299, mininmumdensity of 96 kg per cubic neter. Thernal conductivity
shall be 0.032 w(mk) at 24 degrees C

.3.3 Calcium Silicate Block and Board I nsul ati on

UNI 10376. Inorganic, hydrous calciumsilicate, non-asbestos fibrous

rei nforcenment; inconbustible. Thernmal Conductivity of 0.086 at 260 degrees
C, dry density of 240 kg per cubic nmeter, and conpressive strength of 413.4
kPa minimumat 5 percent deformation. Flame spread 0 and snoke devel oped
0, when tested in accordance with ASTME 84. Provide in preforned pipe
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sections as appropriate for surface.
.3.5 Phenol i ¢ Bl ock and Board | nsul ation

UNI 7819. Insulation shall be CFC free phenolic foam and shall be provided
with a factory applied vapor barrier jacket. Provide with nom nal density
of 35.0 kg/ cubic nmeter, thermal conductivity of 0.019 WnK at 24 degrees C
0.34 ng/Pa.s. mwater vapor perneability, and water absorption not exceeding
0.5 percent by volume. Insulation surface burning characteristics (ASTME
84) for 50 mmthickness shall not exceed a flane spread of 25 and not
exceed a snoke devel oped of 50.

.3.6 Equi pnent [ nsul ati on Jacket

Provi de manufacturer's standard fire-retardant vapor barrier jacket.
Provi de equi pnent insulation with alum numjacket or waterproof alum num
pi gmented nastic as recommended by the insulation manufacturer

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Delete the following if an engi neered double
wal | stack product is to be utilized. Coordinate
with boiler specification Section 15515, "Low
Pressure Water Heating Boilers (Under 800,000 BTU HR
CQut put) .

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

2.4 BO LER STACK | NSULATI ON AND JACKET

Provide insulation for hot stacks (vents) within buildings.

4.1 M neral Fiber Preformed Pipe Insulation

UNI 6547 and UNI 8811, m nimumdensity of 96 kg per cubic neter.
. 4.2 Calcium Silicate Prefornmed Pipe Insulation

UNI 10376. Inorganic, hydrous calciumsilicate, non-asbestos fibrous

rei nforcement; inconbustible. Thernmal Conductivity of 0.086 at 260 degrees
C, dry density of 240 kg per cubic neter, and conpressive strength of 413.4
kPa minimumat 5 percent deformation. Flame spread 0 and snoke devel oped
0, when tested in accordance with ASTM E 84. Provide in preforned pipe
sections as appropriate for surface.

.4.3 Al um num Jacket

UNI EN 485-3 and UNI EN 485-4, nmininumthickness of 0.40 mm with
factory-applied polyethyl ene and kraft paper noisture barrier on inside
surface. Provide corrugated surface alum numjackets. Provide stainless
steel bands, mnimumw dth of 13 mMmm Provide factory prefabricated

al um numinsul ation covers for fittings.

PART 3 EXECUTI ON

1 | NSTALLATI ON OF MECHANI CAL | NSULATI ON
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Cl ean exterior of mechanical systens prior to the application of
field-applied insulation. |Install field-applied insulation in accordance
with the manufacturer's recomendati ons and as specified herein. The
conpleted installation shall have a fire hazard rating in accordance with
ASTM E 84; flame-spread rating shall not exceed 25 and snoke devel oped
rating shall not exceed 50 except as ot herw se specified herein

Insulation shall be clean and dry when installed and prior to the
application of jackets and coatings. Do not use short pieces of insulation

materials where a full length section will fit. Provide insulation
materials and jackets with snooth and even surfaces, with jackets drawn
tight, and snmoothly secured on longitudinal |laps and end laps. Insulate

fittings and piping accessories with prenol ded, precut, or field fabricated
i nsul ation of the sane naterial and thickness as the adjoining pipe

i nsul ation. Provide unions, flanges, and piping accessories with readily
renovabl e sections of insulation and jacket. Provide insulation continuous
t hr ough pi pe hangers, pipe supports, pipe sleeves, wall openings, and

cei ling openings, except at fire danpers in duct systens. Provide a

conpl ete noi sture and vapor seal wherever insulation term nates against
hangers, anchors, and other projections through insulation on cold
surfaces; fill joints, breaks, punctures, and voids with vapor barrier
conpound and cover with vapor sealed material. Do not conceal equiprent
nanepl ates. Cover ends of exposed insulation with waterproof nastic.

.2 Pl PI NG | NSULATI ON

Provide factory preformed pipe insulation. For insulation protection
shields; provide rigid pipe insulation of the sane thickness as adjacent

pi pe insulation and having a m ni mum conpressive strength of 240 nm or
provi de hardwood plugs having a mninumof 650 nm bearing surface with the
wood grain perpendicular to the pipe, between the insulation protection
shi el ds and the pipe; except insulation having a mninumdensity of 112
kg/ M8 may be provided between the insulation protection shields and the
pipe for piping 50 mmand snmaller. Install insulation with joints tightly
butted. Overlap longitudinal jacket |aps not less than 38 mMm Wap butt
joints with butt strips not less than 75 nmwi de of identical materials as
jacket. Cenent jacket laps and butt strips on both surfaces with
fire-resistant, waterproof bondi ng adhesive or with factory-applied

sel f-sealing system Staples shall be stainless steel, outside clinched

wi t hout conplete penetration of insulation. |f vapor barrier jacket is
pi erced or punctured, brush coat with vapor barrier coating to provide a
vapor-tight covering. |If nolded or mitered fitting covers are used, join

with fire-resistant, waterproof bonding adhesive or wire in place and
provide with a snmoboth coat of finishing cement. For copper tubing sizes 50
nm and | ess, pipe insulation for el bows, tees, and valves nmay be nitered.

2.1 Insul ation for Water Piping

Provide mneral fiber preforned pipe insulation for heating hot water

pi pi ng, hot and cold donestic water piping, roof drain piping, and cold
drain piping. Rigid cellular phenolic prefornmed pipe insulation having an
i nsulating efficiency not |ess than that of the specified thickness of

m neral fiber pipe insulation may be provided in |ieu of mneral fiber pipe
i nsul ati on.
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3.2.1.1 Heati ng Hot Water piping, and Hot and Col d Donmestic Water Piping

Provi de piping sizes less than 15 to 38 mmw th mininumof 25 mmthick

m neral fiber pipe insulation. Recirculating hot donestic water piping

| oop shall have mninmumof 25 mmthick nineral fiber pipe insulation. Pipe
sizes of 50 through 80 mm shall have m nimum of 38 mmthick mneral fiber
pi pe insulation. Pipe sizes 100 mmand |arger shall have m ni numof 50 mm
thick mneral fiber pipe insulation

3.2.1.2 Cold Drain Piping

Provide m nimumof 25 mmthick mneral fiber pipe insulation. Do not
insulate cold drain piping in crawl spaces or exposed to the weather.

3.2.1.3 Roof Drain Piping

Provide m nimumof 25 mmthick mneral fiber pipe insulation for horizonta
roof drain piping above grade, underside of roof drain body, and vertica
pi pi ng between roof drain body and horizontal roof drain piping.

3.2.1.4 Water Piping Wth Electric-Resi stance Heater Cable
Provide m ni mumof 50 mmthick nmineral fiber pipe insulation

3.2.2 Insulation for Chilled Water Piping and Chill ed-Hot Water Piping

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Use bracketed paragraph if anbi ent design wet
bul b tenperature is bel ow 22 degrees C for sumer
design conditions.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Provide rigid cellular phenolic preformed pipe insulation and jacket for
chilled water piping and chilled-hot water piping. Provide piping sizes
less than 65 nmwith minimumof 38 mmthick rigid cellular phenolic pipe

i nsulation. Provide piping sizes 75 mmand larger with mni nrum of 50 nm
thick rigid cellular phenolic pipe insulation. For chilled water piping
and chilled-hot water piping, the ends of pipe insulation and the space

bet ween the ends of pipe insulation and the piping shall be sealed off with
wat er pr oof vapor barrier coating at and around val ves, fittings, flanges,
unions, and in pipe runs at intervals not to exceed 4.57 nm The entire

di stribution systemshall be insulated and sealed with a waterproof vapor
barrier coating or piping insulation jacket. M ninmmthickness of rigid
cel lul ar phenolic preformed pipe insulation exposed to the weather shall be
i ncreased by 25 mmgreater than the above thickness. [Mneral fiber
prefornmed pipe insulation with solvent wel ded PVC jacket and insul ating
efficiency not less than that of the specified thickness of rigid cellular
phenolic preforned pipe insulation may be provided in lieu of rigid
cellul ar phenolic preformed pipe insulation.]

3.2.3 Insulation for Refrigerant Suction Piping

Provide mnimumof 25 mmthick flexible elastoneric cellular preforned pipe
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i nsulation. Seal joints with waterproof vapor barrier adhesive. Cover
joints with 38 nm wi de wat er proof vapor barrier tape. Provide flexible
el astonmeric cellular insulation with two coats of white exterior acrylic
emul si on paint.

. 2.4 I nsul ation for Steam Pi pi ng and Condensat e Pi pi ng
Provide mneral fiber preforned pipe insulation. M ninmmthickness of
m neral fiber preforned pipe insulation exposed to the weather shall be 25

nmm greater than mnimumthickness in the follow ng table.

M NI MUM THI CKNESS OF M NERAL FI BER PI PI NG | NSULATI ON (nm)

Noni nal St eam Pi pi ng Condensat e Pi pi ng

Pi pe Sizes I nsul ation Thi ckness I nsul ation Thi ckness
(mm) (mm) (mm)

up to 32 38 25

38 to 80 50 38

100 and | arger 76 51

. 2.5 Pi pi ng I nsul ati on Coveri ng
Provide piping insulation with piping insulation jacket.
.2.6 Pi pi ng I nsul ati on Coveri ng Exposed to the Wat her

Provide piping insulation with alum numjacket. Machine cut the jacket to
produce a straight, snooth edge. Lap |ongitudinal seans and
circunferential seanms not |less than 50 nm Install jackets on horizonta

pi ping with the | ongitudi nal seam approxi mately m dway between horizonta
centerline and the bottomside of pipe. Install with the top edge of

j acket overl apping the bottom edge of jacket and with the seam of each
jacket slightly offset fromthe seam of the adjacent jacket. Instal
jackets on vertical piping and on piping pitched fromthe horizontal from

| ow point to high point so the lower circunferential edge of each jacket
overl aps the jacket below. Provide factory prefabricated covers for

i nsulation on fittings, valves, and flanges. Finish jackets neatly at pipe
hangers and pi pe supports. Terninate jackets neatly at the ends of unions,
val ves, and strainers. Secure jacket with stainless steel bands spaced not
nore than 200 mm centers.

.3 DUCT | NSULATI ON

Provi de duct insulation and jacket on exterior of supply ducts, return
ducts, outside air intake ducts, and plenuns, including netal on back of
| ouvers, diffusers and registers. Apply insulation with joints tightly
butted. Space pins or anchors at nmaxi mum of 300 nm centers; secure

i nsulation with washers and clips. Pins or anchors shall be netal
electrically welded to duct surface or shall be netal attached to duct
surface with waterproof adhesive especially designed for attachnent to
netal surfaces. Sagging of duct insulation will not be permtted.
Insulation shall be tightly and snmoothly applied to the ducts. Provide
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m ni mum t hi ckness of 38 mmof rigid duct insulation in nechanical equi pment
roons and where indicated. Provide mninumthickness of 50 nm of bl anket
duct insulation in other locations. Both exterior duct insulation and
acoustical duct lining are required when acoustical duct lining is

i ndi cat ed.

.3.1 Bl anket Duct [|nsul ation

Secure to bottom of rectangul ar horizontal and sl oping ducts nore than 600
nm wi de by inpaling over pins or anchors. Secure to all sides of

hori zontal ducts by inpaling over pins or anchors spaced at not nore than
600 mm i nterval s.

. 3.2 Ri gid Duct Insulation

Secure to duct by inmpaling over pins or anchors |ocated not nore than 75 mm
from edge of insulation and spaced at naxi mum 300 mm centers.

.3.3 Vapor Barrier

Fill joints, breaks, punctures, and voids with vapor barrier coating
conpound and cover with vapor barrier jacket. At joints, the vapor barrier
jacket for insulation shall be covered with 100 mm wi de pressure-sensitive
vapor seal tape of material identical to jackets, or shall have 50 mm wi de
| aps drawn tight and secured with vapor seal adhesive. The joints and
openi ngs where the facing is pierced or punctured by pins, staples, or

ot her means shall be brush coated with 51 mm wi de strips of vapor barrier
coating conpound.

.4 WEATHERPROCF DUCT | NSULATI ON

Provi de m ni mumthickness of 75 mmof rigid type duct insulation , or rigid
cellular phenolic thermal preformed board insulation on exterior of supply
ducts, return ducts, and pl enuns exposed to the weather. Coat sides, ends,
and edges of insulation with a waterproof mastic. Apply insulation in a
solid bed of waterproof adhesive and additionally secure with 1.0 nm

gal vani zed nmetal studs welded to the nmetal ducts and having stainless stee
washers not |ess than 51 nmin diameter under the metal mechanica

fasteners for bearing on the insulation and to hold the insulation in

pl ace. Provide studs at the rate of one per 0.10 sq. mof nmetal duct,
spaced at maxi num of 300 mm centers al ong both edges of top, bottom and
sides of ducts and at joints in insulation. After the insulation is in

pl ace, cover joints and corner joints, with glass fiber reinforcing nesh
300 mwi de and continuous for the Iength of every joint; apply glass fiber
reinforcing mesh in waterproof adhesive. After covering is conplete, coat
exterior surfaces of insulation with an approved wat er proof and

weat her -resi stant al um num pi gnented nastic reconmended by the insulation
manufacturer for this type of application. Apply mastic in two equal coats
to a mnimumtotal thickness of 6.5 mm reinforce between coats with a

| ayer of glass fiber reinforcing nesh; lap glass fiber reinforcing nesh 150
mnmat joints. Repeat this procedure to provide two |ayers of glass fabric
and mastic. Insulation |less than 300 nmin |east dinmension shall not be
used al ong the edges of the duct bottom Slope insulation fromtop center
line of horizontal rectangular ducts to top edges of ducts with mninum
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sl ope of 80 mm per neter to prevent water from ponding on top of duct
i nsul ati on.

.5 EQUI PMVENT | NSULATI ON
.5.1 Punps

Provi de punps with insulated nmetal casings properly shaped for a correct
fit and designed for easy renpval and replacenent. Joints shall coincide
with joints in each punp casing. Apply mnimmthickness of 51 nmm of
insulation in a solid bed of waterproof adhesive to exterior of netal
casings. After the insulation is in place, coat exterior surfaces of

i nsulation with an approved wat er proof and weat her-resi stant al um num

pi gmented nastic recomrended by the insulation manufacturer for this type
of application. Apply mastic in two equal coats to a minimumtota

thi ckness of 6.5 mm reinforce between coats with a layer of glass fiber
reinforcing nmesh; lap glass fiber reinforcing nesh 150 nmat joints.

.5.2 Expansi on Tanks, Receivers, Converters, and Storage Tanks

Provi de m ni mumthickness of 50 mm of insulation for expansion tanks.
Provide m ni numthi ckness of 100 mm of insulation for condensate receivers,
converters, and hot donestic water storage tanks. Secure insulation with
1.6 mmstainless steel or copper clad wire or 19 nmw de 38 nmthick
stai nl ess steel bands, each spaced on 300 nmcenters. Mter or cut
insulation to ensure tight joints. Seal joints with insulating nmastic.
Provide insulation with 15 mmthick hard-finish cenent applied over
zinc-coated wire netting. After the cenment is in place, coat exterior
surfaces of cenent with an approved water proof and weat her-resi st ant

al um num pi gnented mastic. Apply mastic in two equal coats to a mnimum
total thickness of 6.5 mm reinforce between coats with a |ayer of glass
fiber reinforcing nesh; lap glass fiber reinforcing nesh 150 nm at joints.

.6 BO LER STACK | NSULATI ON AND JACKET

Provi de m ni mum t hi ckness of 100 mm of insulation for boiler stacks inside
of buildings. Provide insulation with alum numjacket.

.7 FI ELD | NSPECTI ONS

Visually inspect the insulation installation of all nechanical systens to
ensure that naterials conformto requirenents specified herein

-- End of Section --
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