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This specificationwas anproved by the Commissioner, Federal“Supply
Service, General Services Administration,for the use of all Federal
a~encies. ,,
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1. SCOPE AWl CLASSIFICATION

1.1 *. This spsclficationcovers cellular boro-silicafllassthetnmlinsulation
sleeving used for special purposes.

1.2 Classification.

1.2.1 Types and classes. Cellularglassthermal ins!ilationsleeving shal1 be furnished
in the following types and classes, as specified (see 6.2):

Type I - Pipe and tubing insulation.
Class 1 - Regular (uncovered).

2 ; Aluminyn jacketed.
“ 3 - Glass fabric wrapped. ‘ ‘ :.. -

4 - Vinyl-aluminum foil jacketed.

Tyoe 11 - Specjal shapes:

1.3 The complete requirerkmts”for”procuring themal insulationSIQevini described herein

o

shal1 consist of this document and the latest issue of specificationHH-I-1751/GENand
documents referenced therein. .,,,!

,.’

2. APPLICABLE DOCUMEHTS ,,..

2.1 The latest issue of Federal Sp6~ification“Hd-I-1751/GEiiand ~ocunientsreferenced
therein.

Federal Specification:,
,.

,.

HH-C-466 - Cloth, Flass (For Yscdwane !daternroofingand Ruilt-clnRoofinc).
,,

Military S9ecificati0n:

iMIL-A-148 - Aluminvm Foil.

2.2 Other publications. ‘The followinn documents foti a ?art of this.WCificatiOn tO
the extent specified herein. Unless a specific issue is identified,the issue in effect on
date of invitation for,bidsor rsquest for proposal shal1 aoPly.

American Society for Testing and Materials (ASTM) Standards:’ ,,“‘~ .1 !
,—

c 240 . Te~ting CellularGlaSS In<ulaticmBlock;’
C 303 - Nethod of Test for”Oensity’of Pr@fonned Block-TypeTher%al“Insulation.
C 355 - Test for Nater Vapor Transmissionof,Thick Materials.
C 552 - Specificationfor Cellular Glass Blockand Pipe Thermal Insulation.
E 96 - Testfor “WaterVapor Transmissionof Materials :.nSheet Fo!m. ,. ~

(.Applications for c&i& should be addressed to the American society for Testing and ‘
itaterials,1916 Race Street, Philadelphia,PA 19103.)

—.>..:. “..
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3. RE~L!IRE:lE;lTS ‘
,.. .

3.1 Type [ and II.

, , 1 ,... ”.,., . . . . . . . . . . . . .. . . . .!:.......... .. .. . ,. , rm.. c,,.,. tn. ..... ruL. rId I su.tt mn.,s~ or,.3nlass conmslr.lon tnat has wen
foam?< or cellulated under cmltericonditions,annealed, and set to fct-r,a “+inidra?.irial
witb sealed cel1s, and unless fither<~isespecified sfial1 met the req!,ire.!entsof ‘,ST:tC,!i52,
except for quality Assura~c?,,~ackin?, rmrkinn and vacka?inr requireret!ts. ,., ,

3.1.2 Therml cogductiv~. !.{~ente”stedii accordance’?,{t!l1.!.1 O+ !!t~-!-l751/~Z;~tile
sleeving K factors snail_’_Fin accordance wittitable 1.

TWLE 1. Th?rnal cnnductivitj—.. —.. _—..._—_:
-ax.

~-%%.&%-”F’ ‘y:: +-&%--:,.
—- .-—.

—.. . .— ___ —L_-L__ -

3.1.5 ~>~i.~~. Iiiientested in acco’r.?anceuitj “,.....,.~ 7 0+ this sp&ific~k iOn t!w density.
shall not be less than 7.c no,.,n(!sand “et.Tore t,ha”3.5 .)o,m!isqer cubic foot.

3.1.6 Flex,Jralstrength. !lhentest.ei?in 2ccorJaPce vith !..4.3of this s~ecific~tion,
tlvsmateria~l have n mi~imum flexural strcnyth (noc!ulusof t-u~t,.m-e)of’6ti“ounds “W
square inch.

3.1.7 ~e~ahsorpt inn. i!h.mtested in accordancewith @,.fi.flof this specification,the
volume of water absorbed as a result of incr??se in \wei?:?t,shal1 not exce$?<2.5 .erceat by
Vol!Wlc

3.1.;3 ~a~e~=v~or t.ranscission. b!+.?ntested in Sccor?ancewith A.fl..5of this specification,_—— —_
t!lewater-vapor perreabillty shall not exceed 3.935 -rains pm’ squar? frmt ner hour ~er inch of
mercury (Hg) per inch of thicknessat WF.

3.1.9 W.,emional tolerances. nirem ional tolerames for len”th, \,i,,t., ~n,jthickne,~
of I!IaterialS furnisSed :underthis specificationshall be ~ 1/8 jmh.

3.2 ~>~.~e and Whi”. insulation. Pi?? and tubinn insulatio?shal1 conffm? to.——
table 11, 111, or IV, as ap-.~–ins!,l ation shall t,eof class 1, 2, 3, or 4, as ..
specifie:l(see 6.?). Tubing insulation shall be either class 1 or class C, as snecifierl.
Each iw.i!lation section or se~?x?ntshall be trw? to snaqe and ro,,n,jc?ss,V;jthsq”ape edqes
and ends. I!nlessotherwise snecificvi(sPe 6.2), the bands and straps zw not reouired.

3.2.1 Qax 1, uncovered. Uncovered oi~e insulations:lal1 be filmisiw! in 18-irich.or
24-inch lenntns and in eIt!x+rhalf section or se?mental fern, ,?sspecificiunder the notes
of table II. Uncovered tubinn insulationsimll be furnished in Ifl.inchor ?4-inch lenqths
in half sections for copper Wbinq sizes, as soecifie$ :,ndr?rthe notes of,table 11 and
table Ill.

3.2.2 ~asi ~~uminu!fi .acketedJ ,1 . ~he almmin!umjack?t shall he n nils thick, alloy
1145-9 (annealiXT).ir.yaTinlnum fol s~l led to tileins!,latioawit.hhot asnholt. The
alumintil!!foi1 shall mnfot-m to NIL-4-148. Sizes, thicknesses, ant lwwt!ls of aluminum
,jacketedpi?e insulation si!al1 be furnis!wd as snecified ,mriertihe?otes of table 11 and
table III.

2

o ‘

!;I

.1

Downloaded from http://www.everyspec.com



Yi-I-1751/3

-..

*

,..;,!:,

.3.2.3 Llass ?, !lIass-:l!,ricWarm?:. h class-f?!:rict;rarshall be ?9 by 20 glass-fiber
mesh materiiT&~f-E_ZR-450. This nesh shal1,be ,apn”lied to the insulationwith hot
as?halt. Sizes an< lengtl,s.of the glass-fafiiicwraiped.pipd.insulatiorishall.be furnished,
as specified under t!]?no>?s O? ta51e 11 and table 1,11.;.,,: ,,

t, .,.

3.?.4 Class 4, vinyl ~l!w,inw?-foi1 jacketed. .T?? kraft-riaoer.aluminum-foi1 jacketed . . “
pipe and t!lhlnginsulationshall be factory assembled insections. ,Jackt.tmaterial shall,
be aluninum-foillaminated ?ire-res~stantkraft pa~er. The aluminum.foil shall be not less
t!han0.35 roils(!3.?3035 inch) thick and the kraft paper shall have a basic weight of not
less than 10 pounds per 1,!701square feet. Th? water-vaportransaission of the .iacket
waterial sha71 not exceed Q.’71pet-m when tested as soeci,fied in 4.4.6.1. Sizes shal1 he: ~ !.
furnished as specified under the note? of table IV.

,,t,
,- ,”’

0

“ TABLE 1[. ~!tside diirwter of t:~e I., class 1, 2, and 3, “ . ..
,, cel~lar class nipe tubinq ins!!lition . ,.,.

l!om. !lofil. Nom. Jolll. :!om. !!OC!.
PiOe Sizes ,,,. 1 1/2” 2“

?Iom.
.2 1/2,$—.- ~%s, 3 1/2” ~,,

—!KiiI---o .0. ton. Of 9.9. of o.@. of O.e. of !7.O,of n.D. of 0.D. of
Act,

—-1 14$
~overinn coverinq coverinn : covet-ii?

.549 ?.89
coveiin!

3.5!3 4.5C!
coverin~ coverinq

5.56 6.637 G3R 63.
3/3”
lf~,’
3\4,$

1“
1 1/(.,’
1 1/?”
2?”
2 1/?’
3’
3 lf2°
4‘
4 1/2,’
5’
6“
7“
8“
~,,
1Q,’
,1,,

.575. 2.80”

.940 2.88-
1.950 2.3s
1.315 3.50
1.669 3.50
1.9130 4.00
2.375. 4.50
2.875 5.00
3.5!lo- 5.56

. . . . ..
..4,.00...l.”;:;O
cf.90 5.0!3
4.00 5.30
4.50 5.56
0,.50 5.56
5.00 5.56 .
5.56,.. - 6.63
5..56 6.63
6.63 “-”“ 7.63

A.009 6.63 7.63 8.63
4.590 :. 6.63 7.63 3.63
5.930 ,7.63 s3.63 9.63 ‘;
5.553.”- 7.63 8.63 ___~.63
6.625 _~.~3_+_’” 9.63 lo.75–
7.625 To% 11.75
!3.625 ‘.11.75 12.75
9.625 .,12.75 , 14.00
13.750 14.30 :.15.09
11.750 ‘15.% ;‘.lfi.!lnjj:, 12.750

14, la.ilnQ

..i~:5K. ,

n 5.56 ~~
5.56
6.63
6.63
,6.63..

7.63 .-
7.63
8.63
9.63–

-;=l~–

11:75
‘ 12.75
14.00
15.00
16.00
17.00

6.63
6.63
6.63
7.63
7.63
7.63

‘.8.63
.8.63_
9 63__ =___

10.75-
10.75
11.75
71.75
17.75
14.90
15.!3!3

. ..-i~,, . .. . . . . . . . .
15.900 18.00 19.00 2!3.00

1s“ 16.003 ~’. 19.00 20.90 21.00
17” 17.099 .20.00 21.00 22.00,2!, 18.OGO ...21.’30 22.rJrJ 23.0!3

. . .
?1.r?o
22.00
23.00
2A.Q13

.. . .... . . . .. . .
‘7.63‘ ~,:63.
.7,63. 9.63
8.63 9’.63 ‘
3.63 9.63
8,.63 9.63
8.63 –– .7;$;
9.63
9.63 10:75

– 15.T5– 11.75
11.75 12.75
11.75 12.75
12.75 14.00
12.75 14.03
14.90 ,15.09

15.00 16.!30
16.09 17.00
17.03 18.00
19.00 19.00
19.00 20.00
20.CJ3 21,Qo
21.00 22.09
22.00 23.00
23.00 24.00
24.!30 25.00
25.00 26.00

,9!4 19.000 22.90 23:!70 24.00 25.110 Z6.oo
29,, 77:%

27>000 23.00. ?4,90 25.00 26.50z,,, 21.Clocl
27.I3O 28.00

2A,00 ?5.oa 26.I3O ?7.00 28.90
2?”

.29.00
22.aoo ?5,n’3 ?6,!?0 27.00 28.00 29.30 30.00*3,1 23.000 “i. 26.03 27.00 28.00 29.03

24$
30.00 31.00

24.i30Ll
,.”

27.0’0 .?!3.00 ..’29.00 ;. 3’3.90 ,,,. 32’.00.31.00

~s-~vpes of ?Tpe lnsu=tion in sizes and thicknesses1isted above the dashed line——.—. . —

are furnished in M-inch .lengtils;all.1isted belcw t!].?daShed line are furnished in
lS-iRc:llen”t:t~..!!”~O,,er~dniDe,jm,,lat.ioni“ sizes an.:!thicknesses liSted.above
the solid line are furnish?,!”in half-sectionfern: all.listed below the solid line’ :
ar2 ftir9i5hedin scpr.e~talfor-. ~l:mlin!mljacketed and glass fabric finis5-
vfrzpmd .ins!,l?tion arc .?,,rwis;>e:! ml!! in sizes .md thicknessesI.istedabove the ,;,,,’:
solid line. “,

. .

.,.:
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TA3LE III. O,,tsidediameter of type 1, class 1, 2, and 3,

Nom.
cellular qlass pipe tubinn insulation

‘.ooperTu>lnq Sizes
tube Tuk 1“ !ionl. 1 mom .2’:ml. ? 1/?” ‘:03. 3“ ::OR!.3 1/2’ !Lul. 4,’:!Or!.
size O.D. 9.D. 0.3. ,0.0.
1/’2” .63

9.D. . on. O.D. !l.9. _
?.?,0 ~ .4.5? 5.% 6.53 7.63

518s’ .75 2.02
3.=

r::$cl 5.09
3/4”

5,.56
2.38 4.00

7.63 3.63 9.63
5.’30,,, 1::

6.63 7.53 F.C3
2.88

9.63
4.00 5.00

1 1/4”
6.63

1.33
7.63

3.50
8.63

4.50
9.63

.3.56 5.63 7.63 8.63
1 1/2” 1.63 3.50 4.50

9.63
5.56 6.63 7.63 ,?.~~

2“ 2.13
___~.6_3_

4.00 5.00 5.63 7.63 fl.~3 9.53 10.75
2 1/2” 2.63 4.50 5.56~ 6.63 7.63

3.13 5.30
!3.63

3 l/2L’

9.63 in.75
6.63 7.63 2.63 ‘0.63– - -3ij.75–

3.63 5.56
11.75

6.63 7.63 :.63~$, ___~. Ei3
4.13 6.63

in.75
7.53

11.75
c.63 9.63

5“ 5.13 7.63
;;:l– 11.75

8.63 9.63 ‘– -lT.75–
1?.75

6,, 6.13 .3.63 T9:7Z
12.75 1(..00

9.63 11.75 12.75 14.OQ 15.00

Notes: Al1 types of tube insulation in SIze and thicknesses listed FJIOV,S the dashed I I“e

are furnished in 24-inch lengths, all listed below the dashed line are furnished
in 18-inch lengths.

7.63
7.63
8.63
--
--
.-

TADLE IV. Outside diafieterof type I, class 4, cellular
.— pine and tubino insulation

Iron nlpe Cop~er tubl”q
Nom. !dominal !:om.
pipe thickness tube

Xomlna
thickness

size Pipe 1,: l.:;:” ;% Tube 1c’
(inch) O.D. O.D. 0.0.
1/2

1 1/2”
O.D.

.84
0.0.

2.88 4.!30 112 .63 ?.83
3f4 1.05

3.50
2.83 4.00 5/8

1
.75

1.32
2.E3 4.00

3.5!3 4.50 314 ,.88
1 1/4

?.RR 4.no
1.66 1.13

1 1/2 1.90
2

1.38
2.3a 1.63

2 1/2 2.88
3

2.13
3.50 2.63

3 1/2 4.00
4.50

3.13

: 1/2
3.63

5.00 4.13
5.56 5.13

t? 6.63 6.13
8.625

1: 10.750
12 12.750

4.50
5.0!3
5.56
5.56
6.63
7.63
7.63
2.63
8.63
9.63
11.75
14.00
16.00

1
1 1/4
1 1/?
2
2 1/?
3
3 1/2
4
5
6

----
2.88
3.50
3.50
4.00
4.50
5.00
5.56
‘6.63
7.63
8.63

4.03
4.50
4.50
5.00
5.56
6.63
6.63
7.63
8.63
9.63

Notes: Insulationfor pipe and tubing up ?0 and includiny 6-fnch noninal size shall be
furnished in 24-inch lengths. Insulation for “in? shove fi-inchlnomi~alsize
shall be furnished in 18-inch lengths.

3.3 Type II, special shaDes. %ecial shapes are segments of ins!jlation cut to fit
cylindricalsurfaces, dished or spherical shaped heads, or.other odd shaned surfaces. Full
details of the special shapes shall be set forth in the contract or order (see 6.2 and 6.3)

o

1

WWF Insulation shall not have visml defects that adversely affect its

6
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t. r!uALITyASSURAYCi PROVISIWS. ,,

..”.
c,.1 The anplicable iluality.$s.tiranieProvisions’of Federal‘SpecificationW-I-1751/G~N

a“d the dncufientstherejn,,sball,annly,.wit,hthe followin?,additionalreq!lirment:. .:
,,~ ,.. ,,,.

4.? Sarimlinq.

0.2.1 ‘In accordancewith,4;2.l”of!~H-1-1751/GEPi,unless’otherwise specified (Sic‘i.2)~.

4.3 Examination.
.,

4.3.2 Inspectionof preparationfor deliverY.’% inspectionshall be made to determine
that the packa~inq,packing, and marking requirer$’entscomply with section 5. Defects shall
be scored in accordancewith table II of llH-I-1751/.GE!l. ,.

4.4 Test Methods:
,,, .

,, . .. .
..:.

.?.4.1 Com ressive stren@.
am

Determinationof ,t,hecompres,si’ve.s,trengtp,shall be”in. :.
accordmce wlt t 240, (see 3.1.1).

4.4.2 =. 2etermiriationof the deisi~y shall be in accordancewith ASTM C“303, ‘
(see 3.1.5). .,

4.4.3 Flexural stren th. Determination.of the,flexural strength shall be in accordance.: ‘:
withASTHC~~. .-

4.4.4 Nater absorption. Mater absorption”shallbe in accordancewith AS7N C 240 (see’-
3.1.7). ,,.,.

4.4.5 ilater-vaportransmission. Oetennination-of the water-vaportrans~issionShal~.*. .
in accordancewith ASTM C 35S, (see’3~1.S).

4.4.6 Vinyl aluminum-foiljacket tests.

“o
4.4.6.1 Mater.vaoor transmission. Oetenmination of the water-vaportransmissionof the

jacket materi~be in accordancewith P.ST14F.96, procedure E, (see 3.2.4).

5. PREPAR4T1!3!IFOR OELIVZ!IY

5.1 In accordancewith Federal Specificationt!H-I-17Sl/fiENand dOcwnts *fe~nced
,

therein:

6. ;IoTES

6.1 Cellular-glassinsulation is also intended For hot, cold, and dual-temperaturepiping
an~ tubing, process equip!mnt, boilers and ducts, operatfn? betien minus 45~°F. and PIUS
80D”F.

6.1.1 Cellular-glassinsulationis also availa51e for special uses such as under-ground
chilled water pipe insulation,certain marine a?olic?tions, flotationpurposes and other
a?pllcations.

6.2 Orderinq data. In accordancewith 6.2 of !itl-I-1751/GW.

(a) Type and classof insulation reouire,3(see 1.?).
(b) Pipe or tubing sized and nominal O.D. of covering required in accordance

with table II,‘III,or IV, as aDolicable, and when brands and straps are
required (see 3.2).

(c) Sha~e and diexsnioas for special shapes (see 3.3and 6.3).

6.2 Special shapes are available as follows:

6.3.1 CW-VW! wq!!mts. curved sidewall w?!mtmts are special pieces cut to fit cylindrical———-
surfaces.

6.3.2 Soecial-shaoedhead semments.-S?ecial-shaped heafiSewellts..areindivfd~~l!+:~ces;,;::-L
mac!eto fit dish?d or spherical.shane:lheads. Theymre not’ct~tto fit kn!lCkleradl?. .,, ~~ ., l...

-m

perirmter cut!inr of hea~ inslllatio,nsh.oyldbe,.d:ne,iri,:+? field. . ,. .’,!,.’-. ,.i :, ..

5
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6..! Fire hazard informat~. T:~?e!, class 1 is inert ~ater’ial, intrinsicallynoncombustible
Ty!>e1, clas: 4 p:!,ecoverinc can be consi+?red nonccmhuxtiblsif it.fulfills the requirrm$nts
of 3.1.3. Type I, class ? and class 3 materi.31sare considered combustible.

6.4.1 :Ioncortmstibledefinition. :+r,aterial shall he considerd ncnco+bdstib”leif the
follotiin!!conditions exist Ifter coxnletionaf the fire tesi in accord~ncewith J,ST;.!E X;

a. !0 part of the material will i;nite and burn hen s,,bjcctcdto fire. >,nynateri~l
blc :!aswhen heated to a t?u?eratureof 13WF. for five 3inutesv,hichliberetes flanna.

shall not be considered !noncocbustibl?.

b. Naterials ;havinqa sttwctural!basenf QOnconbu,stiblsratcria:, as iefined in 5.,
with a surface not over 3.12: thick whic!las a flar,e-sp!readrating not higher than ~0.

c. %terial:, O.l,..)+,a . than NS ,$,?scribed in 8. and b., havinc i iurface flan2-spr2ad
ratin! net hi?her thzn ?5 v!i+!]n!tevidevce of comtiaved .rc?v?ssivecombustion. 1?
a4dition, t!lematerials shall be of sIIchco:]?osition that s,lrfaces t!latwould be exposed
by cutti]l??.hrouShthe r@terial in any way would mt have a flat.-soreadrating higher
than 25 and ‘,louldshov 60 evidence of contimrad mo!y??ssiveconh[!s?ion.

MILITARY CUST091/\:!S: :filitar Cgrdinatinfl,Pctivitv: ,

Amy - ;+F
;Iavy- YD

Ar~y - NE

Air Force - ?4 Preoarin? activitv:—,

:teviewactiviw GS+FSS

ArmY - CE Civil A?c?ncyCoordinati”qActivities:

User activities: CO!f,[EliCF- :[RS
20T - FIS

ArrI.v- :IF GS.!-FSS, BCD, TCS
Navy - YD [!ITERIW ‘- WA
Air Force - 2,4

U. .?.CCVE1431?~ PRINTING OFFICE : 1!73 O - 546-:01!12?2

orders for this publicationa!w to be nlacei with the %nera] ServiCe$ ‘l~miolst~a~lm,
acting as an a?ant fQr the Superintendentof %cuomnts. See section 2 of tillssneclflcation
to obtain extra cooies and other documnts referenced herein. Price 10 cents each.
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