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FEDERAL SPECIFICATION

LHUSULATION SLFEViHG, THERMAL,, PIPE toyEﬁIHG (CELLULAR GLASS)

This specification was anproved by the Cormissioner, Federal Sumply
Service, Geperal ﬁnrv1ces Adn1n15tratlon for the use of a11 Federa1
apencies.

pe]

1. SCOPE AND CLASSIFICATION -

1.1 Scope. This specification covers cellular boro-silica alass thermal insulation
sleeving used for special purposes.

1.2 Classification.

1.2.Y Types and classes. Cellularglass thermal insulation sleeving shall be furnished
in the following types and classes, as specified (see 6.2): ,

Type 1 - Pipe and tubing insulation.
Class 1 - Recular (uncovered). . - - . B -
2 - A1um1num jacketed. ,
3 - Glass fabric wrapned. : v : :
4 = ¥inyl-aluminum foil jacketed,

Type 11 - Specjal shapes.
1.3 The complete requ1reménts-fbr'proéur1nn thermal insulation sTeeving. described herein

‘ shall consist of this document and the latest issue of spec1ficatmn HH-I-1751/GEN and
documents referenced tnerefn ;

2. APPLICABLE DOCUMENTS

N -

2.1 The latest issue of Federal Spéc}fication'HH-I-1751/GEﬂ‘and docurents referenced
therein.

Federal Snecification: - : o ' i

HH-C-266 - Cloth, Glass {For Membrane Waterproofing and Built-Up Roofing).
Military Specification:- ' ‘ :

MIL-A-148 - Aluminum Foil.

2.2 Other publications. The fallowing documents form a part of this specification to
the extent specified herein., Uniess a specific issue is fdentified, the issue in effect on
date of invitation for bids or request for proposal shall aoply.

American_Society for Testing and Materials_ (ASTM) Standards:” ,.": ‘ -

C 240 - Testing Cellular ‘Glass Insulat1on Block, '

C 393 - Method of Test for Density of Préformed Block-Type Thermal Tnsulation.-
C 355 - Test for Water Vapor Transmission of Thick Materials.

€ 552 - Specification for Celiular Glass B1ock and Pipe Thermal Insulation.

£ 9% Test for water Vapor Transm1551on of Materlals 1n Sheet Form.
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3. REQUIREMEITS

3.1 Type I and 11, o ;

3.1.1 Haterial. The basic material sna11 consist of a alass corposition that has heen
foamed or cellulated under molten conditions, annealed, and Set to fore a rinid raterial

with sealed cells, and unless otherwise suec1f=c6 shall meet the requirerents of AST4 € 652,
except for Quality Assurance, nacking, marking and sackanine requirements. R

3.1.2 Thermal conductivity. ‘ten tested in accordance with 4.4.1 of HH-1-1751/85 the
sleeving ¥ factors snall ke in accordance with table I.

. TAGLE 1. Tharmal conductivity
ifax., DTU-In/tr. Sa, Ft. °F, Tynes T and 1]

{iean Teunerature) ) , (R) ST
1 0.37%
o AN
75 LA15
109 T N .
MO0 . . .5 . ,
N0 .67
M .72 . ) .-
3.1.3 Fire hazarc classification. Hhan teste:! in accordance with 4 8.2 of 1. IR T AN

the insulation sleevina snall have a Zflare spread ratinn not areater Lhﬂﬂ 25, The sroke
daveloped ratinc shall not be nreater than 5.

3.1.4 Couwpressive strenath. ‘ten tested in accordance with 4.4.1 of this snec1F1cat1on,
the thermal fnsvlation slesving cormrassive strengtn shall withstand 7a pouncs ner sguare inch.

linen tested in accordance with 4.4,2 of this specification the density.

ity
-
3 tian 7.0 pounds and not more than 3.5 nounds ner cubic foot.

0 he e5'
3.1.6 Flexural strencth. Hien tested in sccordapee with 2,2.3 of this snecification,
the material shall have a minimm flexural strenoth {modulus of runfurn) of f0 oounds per

square inch,

3.1.7 llater absorntinn. When tested in accordance with 2,4.4 of this specification, the
volume of water absorbed as a result of incraasz in weinht, sha]l not axcesd 1,5 percent by
volunc.

3.1.3 ilater-vanor transniission. Khen tested in accordance with A,A.5 of this specification,

the water-vapor permeabitity shall not exceed 2.095 rrains per square fon per hour ner inch of
mercury (fla) per inch of thickness at 30°F,

3.1.¢ Dinensicnal tolerances. DNirmensinnal tolerances for lenath, w1€‘ﬁ, and tnucknﬂss
of materials furnished under this specification shall be + 1/8 inch.

3.2 Tyne I, pipe and tubinc insulation. Pine and tubina insulation shall conférm to
table II, 1II, or IV, as applicable. Pipe insulation shall be of class 1, 2, 2, or 4, as
specified (see 5.2), Tubina insulation shall be either class 1 or class 4, as specified.
Fach insylation section or secment shall be true to shane and roundrass, with square edsqes
and ends. linless otherwise specified (see 6.2), the hands and strars are not reauired,

3.2.1 (Class 1, uncovered. Uncovered pine insulation shall be furnished in 18-inch.or
24-inch lenaths and in either half saction or segriental forn, as specified.under the notes
of table Il. Uncovered tubing insulation shall be furnished in 18-inch or ?-inch lenaths
in half sections for copper tubing sizes, as snecified under the notes of table II and
table III. N . .

3.2.2 Class 2, aluminum jacketed, The aluminum jacket shall he # mils thick, alloy
1145-1 {annealed} dry aluminum foil anplied to the insulation with het asnhalt. The
aluminun foil shall conform to MIL-A-143, Sizes, thicknessas, and l1zraths of aluminuw
jacketed pipe insulation shall be furnished as snecified under the motes of table IT and
table III.
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J3.2.3 @lass 2, lass-Tabric weanped. The nlass-fabric wrarn shall be 29 by 20 qlasg-fiber
mesh material cc confor. Ang to T{-C-475. This mesh shall be'apniied to the insulation with hot
asphalt. Sizes and lenaths.of the olass-fahric wrapped. 'J‘ipe dnsulation shail. be fur‘mshed
as specified under tae notes of tahie I anr‘ table: III

3

3.2.4 C(Class 4, v1n,y'| aluminum-foil JaC-(eth The kraft—nanpr aluminun-foil jacketed --

pipe and tubing insyulation shall he factorv assemhled in secttons. Jdacket mater1al shall,
be aluninun-foil laminated fira-resisiant kraft paner. The aluminum foil shall be not less
than 0,35 mils (0.03035 inch) thick and the kraft paper shall have a basic weight of not

less than 100 peunds ner 1,900 square feet. The water-vapor transmission of the jacket o
uaterial shall not exceed 0.71 perms when tested as snecrﬁed in 4.4 6 1. Sizes shal) be' -,
furnished as snemﬁed unr!er the notes of table IV. ]

k]

TABLE I1.. Gutside didmeter of tyoe 1., class 1, 2, and 1, :

L cellular alass pipe tubing insmldtion . ‘ Lt
' tom. Mom, - Hom, Aom, - Hom, - tom, = . HNom, -
pine Sizes ‘Iil . 'I 1/2" Z!I 2 1_/2|| . 3". - 3 1/2“ - 4“ R .
Non. -0.D, 0.0. of 0.0, of 0.0, 0f . 0.P. of 0.0, of A.0. of 0.0, of
Act. coverina  covering  covering~ coverino  coverino  coverinn ' covering
/4" .58) 2.88 3.50 AL50 0 5.56 663 . THI .. BT . .
3/3" .57E 2.83 + £,00%.-7: 500 - $5.56 .' " 6,63 7.63 ' 863
172 L840 2,88 - .2.70 '5.00 T 5,56 - -6,63 ©7.83F 9.63
378" 1.050 2.33 4.00 5.00 5.56 £.63 263 °  9.63
1 1.315 3.50 4.50 5.36 £.63 7.63 3.63 9.63
1 1/4 1.669 3.50 4,50 5.56 6.63 7.63 8.63 9.63
1 1/2" 1.900 4.00 5.00 -. 5,56 - 6,63" - 7.63 " B.83 _ __ _9:63
2" 2.375 4.50 5.6, _ 6.63 7 7.63 ' B,63° 9.63 10,75
2 /27" 2.675_  5.00 5.56 ., 6,63 7.63 8.63 . 9.63 10.75
3 3.500 5.56 £.63 7,63 8.63 ___9.63 T TI10.75T  1N.75
3/ 4,000 6.63 7.63 4.63 9.63 10.75 11,75 12.75
4 4.500 - 6.63 7.63 3.63 -_9.63 10.75 11.75 12.75
4 1/2" 5000 © 7.83 8.63 963 T 0.5 11.75 ©12.75 14.00 .
5" 5.533. 7.63 - 8.63 - 3.63 - T10.75 11.75 S12.75 14.00
€" 6.025 - _B.63 . _"9.63 16,75 11.75 12.75 - 14.90 15.00
7" 7.625 : B 1 L4 i1.75 "i2.75 14,00 --75.00 16.00
a" 3.625 L1175 - 12,78 14.00 15.09 16.00 17.00
g 9.625 275 - 1400 15,90 16.00 “17.00 18.00
0o 10.750 14,30 - .35.00 ©16.00 ©17.00 1%.00 19,09
n 1.750 - 15.70 *.16.00 17.00 18.00 T 19.00 20.00
12 12,750 S 16,00 17.70 1£.00 13,90 20,00 21.00
14" 14,000 17 ©18.00 19.90 CEn.n 21.00 22,00
15" 13.000 18.70 19,90 - 21.00 21.n0 22.00 23.00
15" 15.00) <7019.00 ©2n.no 21.00 22.00 - 23.00 24.00
17" 17.009 < 20,00 - 21.490 22,00 23.00 - 24,90 25.90
" 18.0G0 Se23.0000 722,00 23.00 24,00 - 25.00 26.00
19" 19.000 22.09 23.00 24.00 25.M) 26.00 27.00
20" 29.000 23.90- 24,10 25.00 26.00 27.90 28.00
21 21,000 24,00 25,09 26.10 27.09 28.70 - 29.00
22" 22,000 25,00 26,00 L 27.00 28.00 29.90 30.00
23" 23.000 oo - . - 26,00 - 27.00 . 28.00 29.10 30.n0 - 31.00
24" 24.000 CoT - 2780 428,00 0 7290000 0 3000 - 31.00 32,00 -

flotes: ATl types of pine insutation 10 5iZes and thicknessas 11sted above the dashed Tine
are furnisned in 24<inch Jdenatis; all-listed below the dashed line are furnished in
15-inch lenaths.  !!ncoverad nipe insulation in sizes and thicknesses listed.above - -
the solid line are furnisped din half-section form: all- listed below the solid line-
are furnished in searantal form.  Aluminum jacketad and qtass fabric finish-

wracoed insulation arz -furnisne! only in sizes and thicknesses listed above the - 7. .

50194 line. N
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TABLE I1I. Outside diameter of type I, class 1, 2, and 2,
cellular qlass pipe tubina insulation
Hom. - _Topper Tubinn Sizes
tube Tube T tem, 1 1/2% fom. 27 Clom. 2 177 Tom, I ilom. 3 1727 lom, AT igm.
size 0.0. 9.0. 0,3, 3.0, 0.0, 9.0, 2.0, 0.0,
172" .63 2.83 .3.50 4,50 5.56 8.53 7.53 3.3
5/8" .75 2.88 A.00 5.00 5.56 7.3 - 3.83 9.63
374" .83 2.38 2,00 5.90 65.63 7.53 - 2,63 9.63
1" 1.13 2.83 4,00 5.0 6.53 7.63 8.63 8.63
1 1/3" 1.33 3.50 4.50 5.56 5.63 7.A3 5.63 9,63
1 172" 1.63 3.50 4,50 5.56 €.63 7.3 5.83 _  _ 0.63
2" 2,13 4.00 5.00 £.63 7.63 n.63 9.53 T T10.7%
2 /2" 2.63 4,50 5.56 6.63 7.63 3.63 9.63 1n,.75
3¢ 3.12 5.0 6.53 7.63 3.63 9.63 7 7 N7 11.75%
3 1/2" 3.63 5.56 £.63 7.63 2.63 _ 9.63 10.75 11.75
ar 4.13 6.63 7.63 £.63 a.63 " "IN, 75 11.75 12.75
5" 5,12 7.63 8.63 9,63~ T W75 11.75 12,75 14.90
6" 6.13 5.63 9.63 19,75 11.75 12.75 . 14.00 15.00

Hotes: ATT types of tube insulation in size and thicknesses 1isted above the dasherd Tine
are furnished in 24-inch lengths, all listed helow ihe dashed line are furnished
in 18-inch lengths.

TABLE IV. Outside dianeter of type I, class 4, cellular
pipe and tubina insulation

Iron nipe Copper tubina
Hom, Nominal Liom. . NominaTl
pipe thickness tube ’ thickness
size Pipe 1% 1 1/2" size Tube T 1172
(inch) 0.0. 0.0. 0.0. (inch) 0.D. 0.D. 0.D.
1/2 .84 2.83 4,90 172 .63 2.83 3.50
3/ 1.05 2.88 4.00 5/8 .75 2.83 4.00
1 1.32 3.59 4.50 3/4 .88 2.88 4,00
11/4 1.66 3.50 4.50 1 1.13 2.83 4.0)
1172 1.90 4.00 5.00 11/4 1.38 3.50 4.50
2 2.38 4.50 5.56 11/% 1.63 3.50 4.50
212 2.88 5.00 5.56 2 2.3 4.00 5.00
3 3.50 5.56 6.63 21/2 2.63 4,50 5.56
31/2 4.00 6.63 7.563 3 3.13 5.00 6.63
4 4,50 6.63 7.63 31/2 3.63 5.56 6.063
4 1/2 5.00 .7.63 5.63 4 4.13 6,63 7.63
5 5.56 7.63 3.63 5 5.13 7.63 8.63
6 6.63 8.63 9.63 6 .6.13 8.63 9.63
8 8.625 -- 11.75
10 10,750 -- 14.00
12 12.750 -- 16.00

Notes: Insulation for pipe and tubing up to and Tncluding 6-inch nominal size shall be
furnished in 24-inch lengths. Insulation for nine above f-inch npomiral size
shall be furnished in 18-inch lengths.

3.3 Type II, special shapes. Soecial shapes are seaqments of insulation cut to fit

i { i i A £ [T
cylindrical surfaces, dished or spherical shaped heads, or other ndd shaped surfaces. Full

details of the special shapes shall be set forth in the contract or order (see 6.2 and 6.3),

3.4 MWorkmanship. Insulation shall not have visual defects that adversely affect its
serviceability,
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a. OUALITY. ASSURMNCE PROVISIWS. - . . Lo

2.1 The aoplicable Quality Asstrance Provisions of Federal Specification HH-1-1751/GEN
and the dncuments ;herein.,shg11_apn]y,with the following additional reagnivements. -

“: ‘ - . . ' "

4.2 Samwnling.
4,2.1 "In aécordance witﬁ,ﬂiz;lsof 3H-I-17§]/GEﬁ, unless'ofhérwisé specified (sée %}2);
4.3 Examination. l o

4.3.2 Inspection of preparation for delivery.” An inspection shall be made to éetermine

that the packaaing, packing, and marking requirements comply with section 5. Defects shall
ba scored in accordance withrtable 1 of MH-I-1751/6GEH. B

4.4 Test Methods: ',” -m. ‘>

ressive strength. Dptern1nat1on of the compress1ve strennfh shaTI be in.

4.4
accordance WTtE ASTA © 240, lsee 3.1.1)

( £.,4.2 )1ens1tz. Determination of the dehsify shall be in accordance with ASTM C‘303,
see 3.1.5 . .

4,4.3 Flexural strength. Determination of the flexural strength shall be in accordance, .. ;;'
{see 3.1.6)

with ASTH 240, REAE B
434.4 Water absorption. . Hater absorptionrsha}l be -in accordance with ASTHM C 240 (see”?
3.1.7). : . v

4.4.5 iatar-vapor transmission. Determination of the water-vapor transmission shall be
in accordance with ASIN C 355, (see 3.1.9).

4.4.6 Vinyl aluninum-foil jacket tests.

4.4.6.1 MYater-vanor transmission. Determination of the water-vapor transmission of the
jacket material, shall be in accordance with ASTM E 96, procedure E, (see 3.2.4),

5. PREPARATION FOR DELIVERY

5.1 In accordance with Federal Specification HH-I-1761/GEN and decuments referenced
therein:

6. (OTES

6.1 Cellular-glass insulation is also intended for hot, cold, and dual-temperature piping
d tubina, process equipment, boilers and ducts, operatinn between minus 450°F. and plus
800°F.

6.1.1 Ce]]ular-glass insylation is also available for special uses such as under-ground
chilled water pipe insulation, certain marine anolications, flotatien purposes and other
applications.

6.2 Orderino data.. In accordance with 6.2 of HH-I-1751/GEH.

{a} Type and class of insulation reauired (see 1.2}.

{b} Pipe or tubing sized and nominal 3.D. of covering required in accordance
with table II, 11I, or IV, as applicable, and when brands and straps are
required (see 3.2},

{c) Shape and diemsnions for special shapes (see 3.3 and 6.3},

6.2 Special shapes are available as follows:

6.3.1 Curved seagments. Curved sidewall seomenis are special pieces cut to fit cylindrical
surfaces. : \

6.3.2 Special-shaped head secments.- -Snecial-shaped head secments are individuat- D1eces
made to fit dishad or snherical. shape:t heads. They ars not ‘cut to fit knuckle radii.
Perimoter cutting of 5Paﬂ 1n>u1at1on shOu]d be Jone 1n tﬁn f1e1d

s
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6.% Fire hazard information. Tyoe I, class 1 is inert rater1al, intrisically noncurbustible,
Tyve 1, class & pive coverinn can be consitzred noncorhustibla if 1t fulfills the requiremants
of 3.1.3. Type I, class 2 and class 3 materials are considered combustible.

6.4.1 !lonconbustible definition. A4 raterial shall he considered nencorbustible i the
followinn conditions exist zafter comnrletion of the fire fesi in accordance with ASTY £ 4

a. oo part of the naterral will ianite and burn when suybjected to fire, 2ny material
which Tiberates flarmable sas when heated to & temperature of 1300°F. for five minutes

shall not be considered noncoraustible.

b. Materials havina a structural hase nf noncombustibla raterial, as fefined in a,
with a surface not over 3,120 thick which as a flama-spread rating not H1oher than 51,

c. Haterials, other than as described in a. and b., havine 3 surface flana-spread
rating not hiaher fhan 25 without evidence of continred arcarassive conbustion. In
addition, the materials shall he of such coniposition that surfaces that would be exposed
by cuttina through the riaterial in any way would not have a flarm-soread rating higher
than 25 and would show no evidence of continied proarassive conhus+1on.

MILITARY CUSTUDIAS: . Hilitary Coordinatine Activity: '

Army - HE Arry - ME

lavy - YD

Air Force - 74 Prevaringt activity:

1

Review activity: GSA-FSS

Arny - CE Civil Arency Coordinating Activities:
User activities: COMMERCE - (RS

20T - FIS
Arny - GSA-FSS, BCD, TCS )
Havy - YD [UTERIOR = BPA

Air Force - 34

U. &. GOVERMMENT PRINTING OFFICE : 1873 O - S544-£01/1293

Orders for this publication are to be placed with the General Seryices Administration,
acting as an aoent for the Superintendent of Documents. See section 2 of this snecification
to obtain extra copies and other documents referenced herein., Price 10 cents each,
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