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Attached for your perusal is the initial draft of "NIMA Standard -
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FROPOSED
NIE §PAMDARD
INORGANIC THERMAL INSULATION .

PURPCSE

The purposa of this standard is to establish minimum specificationa for
ingulating low tomperature and heated surfaces with inorganic types of
thermal insulation for puidance of manufacturers, distributors, comtractors,
enginears and UBGYS,

SCOPE

Thie standard covers rminirpum physical requirements for amosite asbestos,
calcium silicate, diatomacecus earth, mineral fiber, ceilular glass and
magnesid therrnal insulation in the form of pipe insviation, blocks or boarxds,
caments, feits, biankets, loose and granuiated, and induatrial batts, It also
includes standard sizes ang standaxd facing materials,

DEFINITIONS

Compositions

1, Mineral Fibers » A generic term for all nonwmetallic inoxganic fibers,
Theso fihery may be natural, such 28 asbeatos, or may be manufactured
such a8 yock, slag or pglase,

2, 85% Magnesia thermal insulation io composed principally of basic
magnenivrs carbonate with reinforcing mineral fiber,

3, Distomaceocus Sllica thermal insulation is composed principally of
dlatomaceous earth with or without heat-resistant inorganic bindoris
and reinforcing mineral fiber,

4, Calcium Silicate thermal insulation is composed principally of hydrous
cajeiwm gilicate with reinforcing mineral fiber,

5, Celinlar Glass therrual insulation ie composed of glaas processed by
fusion, to form b homogenacus rigid maes of hermetically sealed ceolls,

6, Amosite Asbestos thormal insuliation is componed principally of amosite
ashestos fiber with or without heat reslstant inorganic binder and filler,

7. Mineral Fiber thermal insulation in compored principally of fibers

manufactured from tmineral substances such aas rock, slag ov glass with
or without binder,
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Forms

1, Pipe insulation is therieal nsvlation avited for application to cylindzical
surfaces of pipe and tubiag.

la) Moided-type Pipe Inpulation ie thermal insulation prefosmed in
cylindrical, pemi~cylindrical ox segmented sections to fit pips
and tubing,

(b} Blanket-type Pipe Insulation is Jiexihle thermal insulation
furniched flat in sizes to £if around pipe und tubing.

2., Block or Board Insulation is rigid thermal insudation preformed in
rectangular units to fit fizi surfaces or curved surfaces of diameters
sbove 33 Inches,

3, Insulating Cement {7 composad of a dry mixture of fibrous, powdery
or granular materials which when mmixed with watex, applied as 2
plastic mans and dried in placs, foxros 3 monolithic thermal insulation,

4, Finighing Cement is composed of a dry mixture of fibrovg, powdary
or grapuiar materiais which when mixed with watey and spplied as a
plastic mass to thermal insulation, dries fo a smooth, hard, protect.
ive surfaco,

5. Insulating=-Finishing Cement i3 a day mizture of fibeoua, powdery
or granulay materiale which when mixed with water, applied 25 &
plastic mass, dries te form a monolithic thermal insulation with 2
smooth, firm surface.

6, L.oose Fill Insvlation is thermal insulation composed of a dry mixture
of fibrous, powdery, or granular matevials for instailation beltween
conlining surfaces or as a top Iayer.

7. Blasket Inswlation is flexibie thermnal insulation that can roadily e
conformed o curved surfaces, and which is suitably bound together
to provide unite of substantial area for handling and application and
whick raay be faced or reinforced with confining media.

8, Felt leulation is semi«rigid or flexible thermal inaulation normally

furnished in flat shoets composed of wnineral fibers with or without
bindar, '
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GENERAL REQUIREMENTS

L. When tested as specified in , the insulation shall be
rated as incornbustible or fire retardent,

2. Temperaturs of Use - When tested as specified in

z¢t the intended use temperxature, as agreed upon befween the mamfa.cturar
and tha purchaser, the insulstion shall show no physical changes that will
adversely aifest its service qualities,

3, Workmanship - The inaulation shail not have visibie defects that will
asdversely affect its service qualities,

4, Handleability « Individual units of insulation shall be constric ted in
such 2 manner as to permit transportation and instaliation as a unit,

AMOBITE ASBESTOS

The amosite asbestos thermal insulation shail be supplied as hollow cylindrie
cal shapes either whole or asplit in half lengthwise for application oz standard
sizes of pipe. Thicknesses available shall be in accordance with the manue
facturers standard sizes, When ingtalied on pipe of specified gize, acctions
ghail fit enugly, and shall have tight longitudinal and cixcumferential joints,

Physical Regquirements « When tested as specified, the insulation shall
conform to Table I,

TABLE I » PHYSICAL REQUIREMENTS, STANDARD SIZES
AND DIMENSIONAL TOLERANCES OF AMOSITE ASBESTOS
PIFE INSULATION

Temperatere Umit, max,, {560 par } 1200¥

Density, average, pof {see par ¥ ig
Thermal conductivity faveraga) Dty per hr
#g it ¥/in {see paxr

At mean temperature

ioo ¥ 0, 32
B0 F 0,42
600 F 0.63

Linear shrinkagoe {length) after Lieat
soaking, average, percent {ace par } 0.5

Standard Sizes

Length 3£,
Width _
Thickness 1to 4 in, in 3/2 in. increments
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Dimensionat Tolerances
The average measured Iength and thickness of any individual ghape
or segmoent of the insnlation ghall noy differ from the manufacturers
standard dimensions by more than the following:

Length ¥ 18 in,
Thickness ‘
Nominal pipe 8ize up to 24 in, ~ 18,
Nomineal pipe size over 24 in, 2 5132 in,
CALCIOM SILICATE

Calcivrn silicate pipe insulation chall ba supplied either as hollow cylindrical
shapes spiit in half lengthwise {in a2 plane including the cylindrical axis) or
ap curved segments, Thickness available ghall be in 2ccordance with the
manufacturerts standard gizea, When installed on pipe of specified size,
sections shall huve tight lonpitudinal and circumferential joints,

Galcium silicate block-type thermal insulation hall be suppliod in the
form of flat ox curved blocks as specified,

Saleium silicate ghall be supplied as insulating coment.

Physical Requirémemte - When tested 2p specificd the insulation skall
conform to Table IL,

TABLE H ~ PHYSICAL REQUIREMENTIT, STANDARD SIZES
AND DIMENSIONAL TOLXRANCES OF CALCIUM SILICATE
BLOCK, PIPE AND CEMENT INSTLATION

Pipe & Block Cement
Temperature Limit, max,, 1200 ¥ 1200 F
{see par }
Density, average, pcf {see par H 14
Thermal conduciivity {averagel
{zee par }
Btu per hr pq ft Ffin
At mean temperature
- 300F 0,42
S00F G, 54 0. 80
Fithlo 6,63
Compressive strength, aversge, at
5% deformation, psi., biock only
(seo par } 40
A2l orc, 8O
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Idnear shrinkage {iength} after heat

soaking, max,, percent {see par ) y 3.8

Volume change {shrinkage} upon dryiag,

average, percent 25
{see pax )

Dzy covéring capachty, average, 54
£t lin in thickness per 100 b of dry
cement . 33

Standard Sizes

Flat bloek ~ Flat Block shall be furnished in a length of 36 in., a width of

6 in, , and thicknese from 1 to 4in. in 1/2 in, increments. Flat block
may alro be furnished in a width of 12 in, in thicknesrs from 1«1/2 to 4 in,
in 1/2 in. increments,

Curved Block = Curved block may be furnished iz a length of 36 in., a
width of approximately § in., and curved to ingide radii of over 16-1/2 in,
Individual dimensdons shall conform to those specified by the manufacturer.

Pige .
Length 38t
Thickness 116 3 in, in 1/2 in, ncrements

Thickoess greater than 2 in, may be furnished in 2 layers, Individual
dimensionn shall conform to those specified by the manufacturer,

Dimensional Toiferances
The average measurad length, width and thicknass shall not differ
from the manufacturer's standard dimensions by more than the

following; - Biock Plpe
Length 1/8 in, 1/8 in,
VI idth 1/8 in. o
Thickness £ 1/8 in, 2% 1/8 in.

CELLULAR GLASS

Cellular glass pipe insulation shall be supplied as bollow cylindrical shapes
in half section or segmental form, Thickness available sball be in accord-
ance with the manufacturer’s standard gizes., When ingtalled on pipe of
specified gsize, sections shall have tight longitudinal and circumferential
joints,

Cellular glass block inaulation shall be supplied in the form of Sat Blocks,

Physical Requirements « When tented as specified the insulation shall
copform to Fable I,
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TABLE I « PHYSICAL REQUIREMENTS, STANDARD SIZES,
AND DIMENSIONAL TOLERANCES OF CELLULAR GLASS
BLOCK AND PIPE INSULATION

Temperature Hmit, max,, {see pay ) 800F
Density, average, pef (s¢e par i . ip
Thermal condustivity {average} Biu per :
hr sq ft Fiin. {se¢ par }

At mean tomperature

I00F 0,41
200F 0,85
300F 0,67
Compregalve strength, average, psi 108
{see pax }
Linear Shrinkage {iength after heat
soaking, average, percent {see par } 0.5
Standard Sizes
Block
Size Thickness, in,
Width, in, Length, in. .
12 18 1-172, 1.3/4, 2, 2-112, 3, 4, 5,
18 25 : 2, 2~112, 3, 4, 5
Pipe
i.ength i i8 or 24 in, -
Thickness Tq £it standard zizes of pipe

Dimensional Tolerances :
The average measured Jength, width and thickness chall aot differ
from the manwfacturerts standard dirnenszions by more than the

following:

Block Fipe
Length M2 1716 in, 31716 in,
Width :f’*t 1/16 in, »
Thickness . “a 1/16 in, 21718 4n,

DIATOMACEQUS EARTH

Distomaceous earth pipe ingulation shall be supplied either as hollow
eylindrical shapes split in half lengthwise {in 8 plane including the cylindrical
awis) or as curved sepments, Thickness available shall be in accordance
with the manufacturerte standard sizes, When installed on pipe of specified
size, gections shall have tight longitudinal and circurnferential jointa,

Distcrracacus earth block-type thermal insulation shall be supplied in
the form of flat or curved hlocke as epecified.

Diatomaceous earth shall be supplied as insulating cement.
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Physteal Requiremonts « When tested 25 spetified the insulation shail
conform to Table IV,

TABLE IV « PHYSICAL REQUIREMENTS, STANDARD SIZES
AND DIMENSIONAL TOLZRANCES OF DIATOMACEQOUS BEARTH
BLOCK, PIPE AND CEMENT INSULATION

Block & Fipe Cement
Temporature limit, max, {see par
} LECOF & 1800F 1900F
Density, average, pcf
{see par }
Thermal comductivity, average,
Btu per by sq ft Flin, {see
pax ]
At mean tomporaturs
500F 4,66 G, W ¢, 85
" 700K 0,70 8,75 C. 50
S00F 0,74 0,80 1,00

Compresaive strength, average, at

5% deformation, block only, pai

{see par } &G &5 25

Linear shrinkage{iength} after heat

soaking, agerage, percent (ace pax
' 2.0 3.5 3.0

Volume change {shrinkage) upon

drying, average, percent {seo

pay ) 30

Dry covering capacily, average,

ag ft 1 in, in thickness pex i001b

of dry cement 35

Standavd Sizes
f1at block « Fiat block shall be furnished in a longth of 36 in,, a2 width of
é and 12 in,, and in thickngsses of from ) to 4 in, in /2 in, incremente.

Curved biock » Qurved block may be furnished in-alenpth of 38 in,, 2
width of approximately § in,, and curved to inside radii of over 16.1/2 in
Individual dimonsions shall conform to those specified by the manufacturer,

Pipe
Length 3
Thickness i te 3 in, in 1/2 in, increments,

Thicknasses gréater thar 2 in, may be furnished in twe layers, ndividual
dimensions shali corform to those specified by the manufacturer,
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Dimensionzl Tolerances
The average measured longth, width, and thickness shall not differ
fromn the manufacturerts standard dimensions by more than the

following: Block )
Lenmth f 1/8 in. i’éP 1/8 in,
Wid > 31/8 in, }
Fhickness Y2118 in. 2T 1{8 in,

£5% MAGNESIA

Eighty~five percent magnesia pipe insulation shall be supplied either 25
holfow cylindrical shapes split in half Jengthwise [in 2 piane including the
cylindrical axis) or as curved segments, Thickness available shall be

in accordance with the manufacturasris standard gizes, YWhen instailed on
pipe of specified size, sections shall have tight longitudinal and circum-
ferential joints.

Eight.five percent magnesia block~type thermal insulation shall be supplied
gither flat or curved as apecified,

Eighty~five percent magnesia shall be supplied as insulating cement,

Physical Reguirements - When tested as specified the insulation shall
conform to Table V,

TABLE V « PHYSICAL REQUIREMENTS, STANDARD BIZES,
AND DIMENSIONAL TOLERANCES OF 8%% MAGNESIA BLOCK,
PIPE AND CEMENT INSULATION

Block & Pipe Cement
Temperature limit, max., '
{sce par ) 60D
Density, average, pef 13
Thermal conductivity, average, Dty
per hy sg ft ¥/in, {sege payr }
At mean temperaliure
100F 6,35 2,56
yailik 0,39 6,55
3008 0. 44 0,60

Compressive strength, average, at
5% deformation, psi, block and cement

ondy [see par } 50 50
Linear shrinkage {length} after heat
soaking, averags, percent [see par } 2.0 2.0

Volume ckange {shrinkage) vpon
drying, average, percent {ss¢ par
} 30
Dry covering capacity, average, s
ft, 1 in, in thickness per 100 b of dry
cement 50
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Standard Sizesn U 0 3. {} 82 .

Fiat Blogk « Flat block shall be furnished in a length of 36 in,, widths of
6 in., oz 12 in., and a thickoess of from 1 to 3 i, in 1/2 in. incrmments,

Curved Block = Curved block shall he fumiched in a length of 36 in,, a
width of approxirately 6 in,, and turved to inside radii of over 16231721,
Individual dimensions shzll conform fo those epecified by the mamufacturer,

Pipe
Length 31t
Thickness 1 to 3 in, in 1/2 in, jncrernents

Thicknesses greater than 2 in, may be furnished in 2 Jayers. Individual
dimensions shall conform to those specified by the manufacturex.

Dimengiaonal Tolerances

The average measured length, widih and thickness shall not differ from
the standard dirnensions by more than the foliowing:

Bleck ?pa
Length = 1)8 . %= 1/8im,
vIideh % 178 in, ;
Thicknsss . & 1f8in, £ 178 in,

MINERAL FIBER

Types and Classes ~ The mineral fiber insulation shall be of the foliowing
types and ¢lasses in accordance with its form and construction, ite rigidity
or flexibility determined in accordance with and

Form ! - Blocks and Boards » Rigid Material
Type I« Organic«bonded ~ for use up to 400 F
Type H = Organic~bonded ~ for use up to 00 ¥
Type IIf - Inorganic-bonded - for use up to 1800 F

Form I « Blankets and Felts - Flexible and Semi-Rigid Materials
Type I ~ Metalvmesh Coversd Blankets
Class A « for use up to 1008 ¥
Clasg B ~ for use up to 1200 F
type I = Blankets, Resilient Fiexible » for use up 0 400 ¥
Type Il - Felts, FemiuRigid » for use up to 400 F
Type IV . Industrial Batts, Flexible - for use up to 1000 F

Form i « Pipe lnsutations
Type I « Molded «~ for use up £ 3J70-F
Type II » Blanket«Type .
Class A {Resifjent, Flexible} ~ for vse up o 70 F
Class B {Metal-Mesh Covered} « for use up to 1000F
Class C {Metai~Mesh Covered} - for uce up to 1200F
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Form I - Blocks snd Boards - Rigid Materials

Physical Requirements ~ When tested as gpecified, the blocks and boards
shail conform to Table VL

TABLE V1. PHYSICAL REQUIREMENTS, STANDARD SIZES
AND DIMENSIONAL TOLERANCES OF MINERAL FISER
BLOCKS AND BOARDS {ORM i}

Propextios _ ’-"'y;:m 4 Typa I Type I .
Density, {average}, ib pex cu
ft {see par ) 12 1% 25

Compressive strength, {average),

load to produce a deformation in

thickness of 10 percent, taking the

original thickness under & preload of

ib por sg it * 2.5 36
Load 1b per 8q ft {see par } % 30 1440

Broaking strength, {average} ib

per in, of thickness for 2 6 in, wide

specimen {see par } ® ¥ 15
Lineay shrinkage after heat gsoaking
{average}, percent % % 4.0

Thermal conductivity {average),
Btu in, /hr sq £t deg Fahr (see pax

}
At mean temperature
100 0,28 0.27
200 0,33 0. 31
300 0.42 0. 38 0,45
(¢l 0.70
900 0. 85

¥not appiicable
Standard Sizes

Length, in, Widih, in, Thickness, in,
18,24,730,736,48 60 - 6, 12,15,38,24,38 1&g 5 in, in 1/2 .30, incres
ments

Various gizes are available from manufactorers

Dimensional tolerances {all types}

Length E 178 4,
Vridth th 1/8 in.
Thickuess e 148 inm,
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Form I - Blankets and Felts » Flexible and SemiwRigid Materials

Type I = MetaleMesh Covered Blankets

Biagkets {Metal-Mesh Cavered) shall be 2 flexible or semi-rigid insulation
{see paxr '} covered by fiexible metal-mesh facings on cne or
twa pides and held together by ties exfendmg through from one face o the
other,

Physical Requirements « When tested as specified the metai~me sh covered
blankets shall conform ta the physical requirements shown in Table VIL

TABLE Vil « PHYSICAL REQUIREMENTS, STANDARD SIZES
AND DIMENSIONAL TOLERANCES OF MINERAYL FIBER METAL
MESH COVERED BLANKETS {Form I, Type i

-

Clage A Clage B
Density {average}, without
facings {sce par, ) 8 &12 12
Thermal conductivity {average}, Bfs
in, /by 5q ft deg Fahy {see par )
- At mean temperature 8 pef 12 pef
106 6,27 2,357 0,25
200 9, 31 8,32
306 8, 38 0, 47 0,48
500 {3. 63
Standard Sizes All Classes
Length 48, 96 in,
Width 24
Thickness 1 to 6in, in 1/2 in, increments
Ihmmensdonal Tolerances . All Cinggen
Length m 178 tn, W%
Wisdth - O in, %%
Thickness w  $in, 3%

¥% An excess in all dimonsions will be permitted.
Facing Materials - Standard types of metal fabrics used ae facings shali bas

1. Vire mesh, ) in, galvanized No, 18 or 20 page wire.

2. Expanded metai lath, {copper bearings, not galvanized} Imving
diamond shaped openings, weighing 1,8 1b per sg yd, painted,

3, Expanded metal lath, {copper bearing, not galvanived} having
diamone shaped openings weighing 2,5 1b per sq yd, painted,
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Other types or compositions of facings required for rigidity, temperature
and/or corrosion resistance {such as monel, stainiess steel, etc.,} may
be spucified, :

Om unite with facings on two gides the rmetal fabrics may be of the same
type or any combination of two types, as specified,

Type i1 « Reritient, Flexible Blankets

Blankets shall be resilient flexible {see par, } insuvlation with bhinder
added which may be piain o faced as specified and normally furnished in
rolis and/or cut pieces, The blankets are provided in twe types of fibers,
fine and textile, and their characteristics are shovwn in Table VI,

Density and Density Tolerance » Density shall be specified 25 one {(or move}
of the nominal densities listed in Table VIII, When tested in accordance
with the dansity at sominal thickness shall be a5 specified within

a tolerance of plua or minus 20 percent,

TABLE VI - NOMINAL DENSITIES OF MINERAL FIBER
INSULATION {FINE FIBER AND TEXTILE FIBER} Form II, Type il}

Resignation Nominal Density
Bl 8, 65 pounds per cubic foot
B"z 9' 76 1] 21 #1 #
5-3 i. ﬂ 3t " £ 13
Bg4 1.5 T # N r
Bab 2.0 1 1 e 1#
Bwb . 3] u w £ "

Physical Reguirements - “hen tested as specified the resiliont flexible
blankets shall conform to Table L.

TABLE I¥ «» PHYSICAL REQUIRENMEWTS ~ STANDARD SIZES5
AND DIMENSIONAL TOLERANCES OF MINERAL FIBER RESILIENT
PLEYIBLE BLANKETS {Fine Riber and Textile Fiber) {Form ¥, Type il

Thermal Conductivity (averagel,
Btu in, /hr sq ft deg Fabr {sce

Pay } Fine Fiber :
At mean tempeyature Be)l B«2 Be3 B.d4 B.5 & B-6
15 0.3) 6,30 0,28 0,26 0,25
106 0.34 0,32 0,30 0.28 0.26
200 8,47 0.43 0,39 0,35 g, 32
Textile Fiber
KES 0,34 8,33 0,32 0,30 0,25
100 B.37 0.36 0,35 9,32 0,26

200 - 0.53 9,52 0,56 0,42 0, 35
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Standard Sizes All designations

Length %5, 50, 100, 200 it rolls*

Yridth 24, 36, 40, 72 in,

Thickness 1/2to 6in, in 1/2 in. increments
Dimensional Tolerances All Designations

Length , -0 dn, F

Width - 178 in, **

Thickness w 1/8 in, #¥%

* Rolls may contain rmoze than one pieces but no piece shall be less thagn
10 feet in length, Rool lenpgth will be dependent on blanket thickness,
Maxzimum thicknesses not available in maximum densities,

#*# An excess in all dimensions will be permitted.

Type I « Felis ~ Semi«Ripid

v

Feit shall De semij.rigid {see par } thermal insulatlon with binder
added, which may be plain or faced as specified, and furnished in flat
sheets or cut pisces,

Density - Nominal densities as specified can be obtained from the
rnanufacturers,

Density Tolerapce » When tested ag specified in the density toler-
ance shall be = | pound per cubic foct or 20 parcent whichever is smaller
of the manufacturers norninal dengity,

Thysical Requirements ~ hen tested as spacified the felts shail conform
to Table X,

TABLE ¥ « PRYSICAL-RECUIREMENTE, STANDARD SIZES AND
 DIMENSIONAL TOLERANCES OF MINERAL TIBER FELT INSULATION
{Form I, Type III}

Thexrmal conductivity {average}, Btu

in, fhz sq ft deg Fahy, {50¢ par 4 Nerpinal Density
Under 6 pef 6 pef and over
At mean temperature
5 8. 39 0.29
100 8, 32 &, 30
200 0. 44 0,36
Standard Sizes
Length 30, 48, 60 in,
Vidth 12, 15, 24, 30 in,
Thickness 1to 4 in in 1/2 in, increments
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Dimensional Tolerances
Leng‘tﬁ - D ,i.?l. &
Width « /8, ¥
Thickness -1/8 in, *

* An excess in all dimonsions will he permitted

Type IV - Industrial Batts -~ Flexible

Conatyuction « Imdustrial batis shall be flexible (see par. } with ox
withopt binder added, and furnished in pieces oy roils,

Physical Requirements - When tested as spacified the industrial batts
shall conform to the physical requirements shown in Table X3,

TABLE %I » PHYSICAL REQUIREMENTS, STANDARD SIZES
AND DIMENSIONAL TOLERANGES OF MINERAL FIBER
INDUSTRIAL BATT INSULATION {Form II, Type IV}

Density {average), 1b per cu
ft {see par, ) 12

Thermal conductivity {aveérage} ,
Btu in, /hr sq ft deg Fahr, {seapay }
At rhean temparature

oo 8,3
200 0, 38
380 0, 46
Standard fizes
Length %8, 98 in.
YZidth 24 in,
Thicknags Pto 3 in, in /2 in. increments

Dimensional Tolerances

Lﬂngth - G ina *
{7idth w Q in, *
Thickness w I/8 in, *

* An excess in all dimensions will he permitted,

Form 13 « Pipe Insulation

Congtruction - Molded-Type FPipe Insulation shail be made from mineral
fibers and 2 suitable binder, molded into sections in the form of hollow
cylinders spiit lengthwise on one or both sides of the eylindrical axis for
application on standard sizes of piping o tubing, Thicknesses available
for varicus pipe sizes shail be in ascordance with the manufacturer's

2
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st andard sizes, When instalied on pipe of specifiod size, sections shail
£it snugly and shall have a tight longitudinal and circumferential joints,

Physical Reguirements -~ Yhen teated as gpecified the molded-type pipe
ingulation shall conform to Table X1,

TABLE X - PHYSICAL RECUIREMENTS, STANDARD SIZES AND
DIMENSIONAL TOLERANCES OF MINERAL FIBER MOLDED.
TYFE PIPE INSULATION (Toxm 111, Type 1}

Denaiﬁ {average} ib per
cu ft oh 10 percent of the mamdacturerts standadrd nominal densities, but
the density shall not exceed 10,0 pounds per cubic foot,

Thermal conductivity {agerage]

Btu in, f hr sg ft deg Fahr, {see ¥
At mean temperature Y
75 0,26
138 0.27
200 g. 3¢
Standard Sizes
Length ) 3ft
Vridth to fit standavd pipe sizes
Thickness, nominal 12, 1, 1-1/2, 2in, and op *
Dirnensional Tolerances .
Length % 178 in.
Vidih .
Thickness £ 3/32 in,

#* Thicknesses groater than 2 in. znay be furnizhed in single or multiple
layars,

Type H « Blanket~Type

Class A - Regilient ~ Flexible

Construction -~ Resilient flexible pipe ingglation shall be insulation with
binder added, which may be plain or faced, The insulation shail be
furnished in rolis or flat pieces to fit snugly with tight longitudinal and
cireumferential joints when installed on pipe of the specified size,

Densgity 'gglerance ~ When tested a5 specified in s the densify
shall be *5 20 percent of the nominal density as determined by dimensions

and weight of a full size plece of materisl 28 received,

Physical Requirements « When tested as specified the resilient flexible

- pipe insuistion shall conform to the physical requirements shown in

o
3
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Clase B & Clzds C Metaladesh Covered

Bianket-type pipe insulation {metal mesh coverad) shall be 2 thermal
insulation with a metal fabric facing on one or two faces and held topether
by heat resistant ties extending through from one side to the other, The
insulation shall be furnished in flat units. and when instalied on pipes of
specified size shall fit snugly with tight longitudinal and circumferential
joints. .

Physical Requirvements = ‘E;Z’“E_:en tested a5 specifipd the Dlanket-type metaie
mesh covered pipe inswlation {Class B and Class C) shall conform to
the pbysical requirements shown in Table XV,

TABLE XIN « PHYSICAL REQUIREMENTS, STANDARD SIZES AND
DIMENSIONAL TOLERANCES OF MINERAL FIBER RESILIENT
PLEXIBLE PIPE INSULATION CLASS A {Form 11, Type I

Density {average}, 1b per cu i,
{see par 3 3

Thermal conductivity laverage), Btu
in, /hr gq ft deg Fghr, {sece par, 3

At mean temperature Fine Fiber Textie Fiber
75 . b, 26 g, 36
160 0,28 D, 32
Z00 0,35 0,43
Standard Sizes
Liength 3y 3 {4
ridth To fit standaxd pipe sizes
Thickness ¥ to 4in, in 12 in, incyemnents
Dimengional Tolerances
Lﬁngth 0 in, ¥ - 0 in,*
Thickness w 1f8 in, * w 178 in.*

%* An excess in all dimeaszione will be permitted,

TABLE ZIV ~ PHYSICAL RECUIREMENTS STANDARD SIZES AND
DIMENSIONAL TOLERANCES OF MINERAL FIBER BLANKET-TYPE
METAL MESH COVERED PIPE INSULATION CLASS B & CLASS G
{Form I, TYPE I3

Class B Ciass C
Density {(Average}, Ib par cu
£t {sea par } 3z 8 & i2
Thermal conductivity {average}
Btu in, /hy sq ft deg Fahr {see par ) Nom. Dem
At mean temporature 8 pof iz pek
188 8,25 g, 27 g, 35

.
-

“
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200 0, 32 0, 3}
0 0.40 0,38 0, 47
500 8, 63
Standard Sizee Clase B & Ciass €
Length 2
Vridth ' To fit standard pipe sizes from 3" up
Thickness 1to 4in, in 1/2 in, intramenta
Dimexiaionai Tolerances -
Length - 0 in, #
Thickness -0 frg, W

% An extess in all dimmensions will be permitted

Faging Materials . Standard types of metal fabrics used as facings shall
bat

1, Woven wire mesh, 1 in, galvanized, Neo. i or 20 gage wire,

2, Expanded metal lath, {copper bearing, nat gaivanized} having
diamond shaped cpenings, weighing 1, B 1b per sg yd, painted,

3, Esxpanded metal lath, {copper bearing, not galvanized} kaving
diamond shaped openings, weighing 2,5 Ib per sq yd, painted,

Other types or compositions of facings reguired for texpprature and/or
corrosion reeistance {such ac monel or stainless steel} may be specified,

When two facings are required, the facings of each unit of metal.mesh -
blankef inzulation may be the game type, or any combination of two typas.

SAMPLING, INSPFECTION AND TEST PROCEDURES

i Sampling - The insulation shall be sampled for the purpose of testa
according to ASTM Designation C 396, Vhen 55 agresd by the purchaser
and the manufacturer or supplier, inspection of the material may be made
at sither the point of shipment or point of delivery.

2 Action in cane of failura - & rejected lot may ba resubmitted for
inspection by the manufacturer after reworking the entire ot as to
remove oy correct all non conforming material,

3 Test Procedure - All facing materizl shall be removed before testing
unless otherwise agreed to as 2 banip of purchase,

3,1 Rigidity - A plece of insulation 32 inches Jong, between § and 2¢
inches wide and } inch thick shall be placed on twe hoxizontal, paraliel,
1/2 inch pipe supports spaced 3@ inchos apart, The sag ot the center of
the span shall be measured from a straight line connecting two points on
the surface directly above the supports.
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Matorial shawing B sag not greater than }/2 inch shall be classed as ripid,

Materis} shawing & sag greater than 1/2 inch but which iz not flexibie {(see
} shail be ciassed as semi~rigid,

3,2 Flexibility - A 12" x 12" plece of the insulation shall be bant over a
172 inch iron pipe through an angle of 30 degrees, then released,

Material whose outer surface shows no visible rupture when bant ghail be
¢lapsed as fiexible,

Material whose outer surface fhows no visible ruptuve when beat, and
upcn releage springs back to its original form and dimensgions shall be
classed as resiiient, flexible.

3.3 Determination of density and dirmensions shall be in accordancea with
ASTM Designation C 303 for Form I matarials, ASTM Designation C 302
for Form 11, Type I materisls and ASTM Designation C 167 for Foxrm I
and Form 1iI, Type iI materiais,

3,4 Combustibility {to be written as per Section VI of CS 1351}

3.5 Thermal Conductivity - Determination of thermal conductivity shall
be in accordance with ASTM Degignation C 177 for flat material or ASTM
Designation C 335 for pipe material,

3.6 Compressive Strength «» Determination of compressive strength shall
be in accordance with ASTM Degignation G 168,

3,7 Breaking Strength - Determination of breaking strength shall be in
accardance with ASTM Desgignation © 203, with the foliowing exception:

Place the bearing bars /2 by } in, on top of the specified cylindxical
bearing edgas, with the I in, surface in confact with the specimens.

3.8 Tenpersiure Regictancs - Deterrnination of tamperature rosistance
shall be in accordance with ASTM Designation C 413,

3.9 Linear Shrinkage « Determination of linear shrinkage shall be in
accordance with ASTM Designation C 358,

3.10 Volume change Upon Drying - Determination of volume change upon
drying shall be in accordance with ASTM Designation C 166,

3,1} Dry Covering Strength - Deterrnination of dry covering capacity

- shall be in sccordance with ASTM Designation C 166,
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PREPARATION FOR DELIVERY

Packaging and Marking ~ Unless otherwise agreed or specified between the
purchage® and the manvfacturer or gupplier, the inpulating matexial shall
be packed in the manfacturerts standard comunercial containers, iniessa
otherwise specified container shall be marked with supplier’s name and
denignation, form type, class, aize, thickness and quantily of materdal
contained,

Ordexing Data ~ The form, type, guantity, clags, sizes, thickness,
facing {8) and attechments if any, of the insulating material suited to the
conditions of intended service shull be gpecified by the purchaser in the
invitation for bids oxr oxder.

{a} Other than minimum standard weights of canvas jacketing for
pipe insulation must be specified when reguired.
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PROPOSED SPECIFICATION
toxr
CALLTIM SILICATE BILCCK AND PIFPE
THERMAL INSULATION
{ASTH C-000}

SCOPE

I Yhase specklications covex the conposition, sizes, dimensions and
physical properties of caleium silicate blogk and pipe thermaal {nsulation
intended for use on surfaces operating at temperatures up to 1200 ¥, For
specific applications, the actual teraperature limit shall be agroed upon betw
ween the mandacturer and the purciaser,

DEFINITIONS

2. The Definitions of Terms Relating to Thermal Instdating Materiale
{ASTM Designntion & 168} shall be considered ae applying to the texms vsed
in these specificativns,

DESCRIFPTION

3,{a} Composition ~ Calcium silicate thermal 1naulation shall be composed
principaily of hydrous cajeium silicate with reinforcing winexsl fibex,

ib} Jackets ~ Jackets, where reqguired for pipe insulatien, shall be
specifiod.

{c¢}  Acceasorizs - Bands, seat stvipe, ¢ic., for pipe ingulation shall
be supplicd when and as specified by the purchaser.

PRYSICAL REQUIREMENTS

4. The insulation shall conform to the {ollcwing physical reguirements:

Density {average) max,, ib per cu ft 4.0
Themmnal conduetivity {average) mazx,,
Bty in, per hr aq £t dag Fahy: co #
At mean temperature of 300 ¥ soo 05 _ 0,50 45
At mean temnperature of 500 F oo b5 0,80 - =
2o 170 0,71 .45

At mean temperature of 70O F
Compraagive atrength {average) min.,
at & parcent defoxmation, psi {blotk only)

Dry 60,0

Weot {After 16 hr immersion in witer) 25.90
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Flexural sirength {average} min, pst te>
Linear shrinkage (engthi{average) naw.,
parcent after lieat soaking 2.0

{2} The average flexural strength iz pauindg per square inch shall be pum.
erically equal o three times i5ie deasity in pounds per cublc foof, but not
less than 35 psi, '

STANDARD SHAPES, SIZES AND DLMERSIONS

5.{a} Colrium silicate block~iype thermal insulation shall be auppiled in
the form of fiat or curved blociks on specitied,

i. Standard eizes of the bisel tyre tusvlation shall be as foliows:

Flat block « Flat Biesi shall he furnished in 2 longth of 36 in,,
a width of 5 W, and thickness from 1 to 4 in, in 1/2 in,
increyacnis, Flat blools zazy also be furnished in a width of

12 in, in thicknese frrx I~1/2 {0 4 in, in 1/2 in. increments.

Curved block « Cu~ved hicck may be furnished in 2 longth of
36 in,, a width of approyimately 6 in., and curved to ingide
radil of over 16172 in, Individual dimengions shall conform
to those specified by tke manufacturer,

{b} Calcium silicate pipe Insulation shall be supplied either ae hollow
cyiindrical shapes spiit in half lonpthwise {in 5 »line including the
oylindrical axis) or as curvad 4 emernts,

The pipe insulstion ghall &% ferrivass S zections or segments in a length
<« 36 in. to £it standard sizes of plpe and tubing, and in nominzl thick-
nesses of {rom1to 3 in, in /7 in increments, Thitknesses greatey
than 2 in, mey be furnished in 2 Iaors, ndlvidual dmensions ghall
conform t0 those specified by the munufacturer,

DIMENSIONAL TOLERANCES

6, The average measured length, width and thickness shall not differ -
from the manufacturer's standard dlmensions by more than the following:

Blozk Bing
Length #: 1/8in, sl 148 D,
widh” we 148 in, . mwe
Thiskrass sk 178 in, 2= 178 in,

WORKMANSHIP

Te Since some requirements foo {1is metarial are not easily specified
by a numeriral value, the insulaticn shall not have visible defects that
will advetrsely affect its service qualities,
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B, The insulation shall be samopled tur the purpose of tesis mn accordance

with ASTM Designatiom:C 390, e

METRODS OF TEST

37 The properties enumeratod i thuss ﬁpmciﬁcatims shall be determined
in ageardance with the following methoda:

{n} Density - Block ingvistion « ASTM C 303
Pipe lnsulation ~ ASTM € 302

() Thermsl Conduetivity « Slock Insuisticn -~ ASTM C 177
Eine ingoiation ~ ASTM C 338

{¢) Linear Shrinkage After # .ot Soaking - ASTM £ 358, the Hnear
shrinkage shall be determined ot the mamfacturer's recommended
femperature Iimit,

{a} Flexural Strength - Block insvlution - ASTM C 203
Pipe lasuvlation « ASTM C 446

{6} Compressive Strength « Block ingulation onty, ASTM C 165

PACKAGING AND MARKING

10, {a} Packaging » Unless oiherwise sgreea v sgeniiied between the purchasey
and the manufacturer or suppiicr, mioeral fiber molded.type pipe insulation
shail be packed in the mamgzaturerts standard commercial containers,

(b} Mariing - Unless stherwise specified cach contatney shail be plaindy
marked with the mamyfacturer’s name, the name, class quanity, norminal
thickness, hacket and accessories ¥ anyv, of the material in the container,

INSPECTION AND REJEC TION

1i.{a} Inspection - When ggreed by the purchaser and the manufacturer oy
supplier, inspection of the materisl shall be made at either the point of
shipment or the point of delivery,

{b} Rejestion « I the averagar o e test data obtained on the pleces
tested fail to conform to the requirs -ents of thig specifjcation, rejection
may be mads in accordante with the [ullowing proceduXe;

{1) A second sample from ¢+ e iot shall be taken, prapared
and tested, The vesults of iue vetest shall be averaged with
the results of the original test to determine compiiance with
this specification,
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{t) Rejection « I the averages of the oot data otfalnad o the pieces
tonted %2l to confeurn ta the physical requirements, gtandard chapes, sizes,
dirensiona and dimensional tolesrances of this spaniliention, xajection wmay

te moade in aceordance wilth the follovwing vhoaeadansd
{1} A cecond sampls frem the samo 1ot shall bs fakan, prapared
and tested, The vosuits of ¢hé patnst ohall be averaged with
fiin pesuits of the oxiginegl tost to determine compliance with
this specifitation.

{2} Upon retest as descuided in {1, Zailure to conform to this
specification shall coneritute gromdas for rejoctions,

(2) Int case of rejoction, ‘T.» mantfacturer or supplisr shall have
tha right t» vainsp~ ¥ e s3jooted shaipment and resubmit the
1ot aftar reracval of (i porlion of the shipment not conforme
ing {0 the specified rvpuliomeris,
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SUBJELT:

This will

001098 January 29, 1963

TO: Members of NIMA Technical & Research fommities ~ Molded Section

Detailed Agenda For February 21, 1863 Neeting

augment Jack Barnhart's Janvary 7, 1963 notice of the RIMA Technical

and Research Comnlitee meeting belng held at the Shoreham Hotel In Washinglon,
5.0., Pebruzry 21, 1963,

i.

Now

Recommendad Practice Tor Determining 08's of Thermal Insulation e
for Yubes. {This Is a carryover from last September {8th meating.}
Please note atrached memo from V. {.. Millar, dated January Z8th, —wm—— ¥
and come prepared to take appropriate action,

g yajues, ASHRAE Guide. NIMA sent c¢ommunication to members e )(
actobe; 29, 1962, tetter gallat called for by November 30th.

v are,
Mit-1-2781 D and 8i1-1-2819 B. Please refer to foilowing NIMA
Commynications;

December 12, 1962 1o thilcote”

Docember 14, 1862 to NIMA T & R Committee members.'”

Pecember 14, 19562 to NIMA T & R Committee members with letter ————,

bailot,

pecember 17, 1962 to thilcote +
Atsa, please find attached & copy of letter from v, L. Kiltler te o
Barnhart dated January 15, 1963, for your information. Desired
commitree action should be doecided at February 21st meeting.

Standard Facings for Plpe Insulation (including Performance .
Standards). Sce Barnhart®s letter to fommittes dated October 17, <
1962, 1 really don't know background for this. By this comnunica«

tion t am asking Jack Barshart, end any of you commititee members,

to furnish more information Ffor our February 2ist mieiirg 0 we

cen take appropriate action.

HiMA Standards {See Barphart's communication dated December 3, ™™ -
1962 which requested commitiee reply by January 1, 1963}, ! am
asking Jack to haye the results of committee answers tabulated
For us by February 2ist meeting, or if possible, circulated before
then so we can study results and disviess tham ot the meeting.

ttems to be added to our agenda Incliude:

talciym Siligata in Nuclear Reactors (See Barnhart’s Jaauacy 17th -
communication).

Chart “Heat Transmlission Vs, Surface Resistance for Flat Cylindrical .
Surfaces™. Sec NiMA's Dctober 2§, 1982 letter which cajled for -,
answers by December b, 1962, § am asking Barnhart to report results

of this action for our February 21st meeting,

v
3
. 4
%
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