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.;;_"A_3)1.}_)Lg,._xf.n;§LJ¢i5||__-nm&Tpf'Ewuﬁﬁjéﬂﬁwj1Lﬁ§.__'n_9 4.8*%10 mm

ASTHM Al167

ASTM A4E3

ASTM B209

ASTM C165

| ASTM C547

ASTM 552

ASTM CH92

ASTM 612

“ ASTM 795

EEMUA 142

BS 476 Pt 7

|| BS 3958 Pt 4

BS 53970

bl %12 mmsis b (self tapping) 9355

Specfication for Stainless and Heat-Resisting Chromium-Mickel
Steal Sheet and Strip

Specification For Steel Sheet, Aluminum-Coaled by the Hot Dip Process.

Specification for Alumlaum and Aluminurn-Alioy Sheet and Plate

Test Method for Measuring Compressive Properties of Thermal
Insulation

Specification for Mineral Fiber Pipe Insulation
Cellular Glass Thermal Insulatian

Mineral Fiber Blanket Insulation and Blanket Type Pipe Insulation
{ metal mash covered )

Specification for Tharmal Fiber Block and Board Thermal Insulatian

Specification for Thermal Insulation Far use i contact with Austenitic
Stainless Steel.

Acoustic [nsulation of Pipes , Valves and Flanges

Method of test to determine the dassification of the surface spread
of flame of products

Bonded pre-formed man made mineral fiber pipe sactions

Thermal Insulation of Pipework and Equipment in Temperature Rangs
-100°C 10 +870°C
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é TABLE 1 : INSULATION, CLASSIFICATION AND GENERAL CONDITION GF USE
Type insulation Tnsulation Thickness
c D;ﬁ Classification Thickness Sefection Notes
Table Ng, Ref. Considerabion J
:’;‘;‘: c"”f“-‘“’;t“i;l" Each sectian of the Equipment having
£ess Line) where Jdefined sartions operating at differing
H i Oper
HC normal oparating Temps T:rma a?pp ah:;; ternperaturés may be insulated o sk ks
/ HCF axceed 93°C Table 3 a Epa 3 romnal individual tamperature, For Shalt and
Heat Canservabion udan mina Tube Exchanaer Shells and Chaanels usa
{ Steam and Condensate lines pipe size the higher of the Inlet and outiet
temperature
5T |Steam Tracing
[nsilabon where operatipg plant requires
STS  |Steam Tracing with spacers Normal Operating a protective heating system to grotect
STH Steam Tracing with heat, Ternp. of Process pIping, equpment aad instruments
transter cernent Talle 3 h fid and reminal against the sffects of ampent
ET  |Electric Tracing i E temperatures {including hydrate
pige sk Furmation, condensation, visensity change
51  |Staam Jackeling and pour point suppression }
HEUlate T prevent 1ast oo ar
hauids, Stalnless stoeel protecthe cover fo
FPH  JFire Hazard Protechion Table 5 (1] be used over ingulation in place of
Over piping and equiprmeant; insulate ar
provide open mesh metal quards on
Mormal Gperahi operating plant which would normally be
Parsonnel Protechon Tarnp. “?E :Sg left unbisutabed and which imay ba
PH #PP|{ insulation or ztood-off Table 4 fluid and 0 ( socessible during the performance of
metal guard ) uid and nominal  fo00 duties try oparating
pipe size { not maintenance anly | personnel. For
the details of open mash melal guards,
J pease refer to Drawing 271-05-5-002
Acobstic Acoustic catego
A A ¥
attenuation for CL- attenuation subjert :E am;‘; ::;m"{f"m:ﬁ insulatian
NB  |neise control at CL.B Table 6 |to calculation eintion v 'zsap m:“ aHher
e |various levefs of =0 insertion loss Acoustle symbais A, B or € shall be used
requirgment requiremant along
NI ot Insulated - - -
Note : Contractor shall submit details of 2ny specal considerations for fire hazard protection for

Company review and agproval. Insulation thickness shall not exceed the values stated in
Table 3, Flanged joints will be fnsulated and covered with the stalnless steel bands ar PTFE
bands according to the Auld senace as special considerations for fire hazard protection.

!
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Table 34  IMSULATION THICKHESS FOR HEAT COMSERVATION

NORMAL OPERATING TEMPERATURE [°C) AND THICKMESS (mm)
mer;:t L Y R T anT 00 120 150 180 210 THK LAYER THICKNESS
M U VI S W] oM 410 (40 G0 230 S0 25435
28 0 ;| 46 ed | S 10 140 160 W 60 3030
76 20 30 40 60 T | 80 110 130 1&G 230 70 30/49
24 W 3 40 s 7 | % 110 130 16D 2w 50 40740
0 20 3w 40 60 7| o5 110 130 150 180 90 50/40
18 200 03 4 A 70 ) W 110 130 150 180
16 0 B 40 60 Y0 | 99 110 {30 150 170 100 30730
14 W I 4 S0 7 ) %0 0o 130 150 179 1i0 /60
\ f2 0 38 4 S0 7| 90 1M 120 MG 170 120 30748450
10 0 30 4y S0 M) B) 100 120 140 @) 130 35050
| 8 20 30 4 S0 70 | 80 100 110 130 150 140 40/50/50
6 & 3 40 50 &) [ B0 90 1D 130 150 150 50/50/50
4 20 W 4 W & | M s 100 120 14D
\ 3 2 3| A S0 6F | 0 80 (06 10 130 i?,g gg{,ggﬁg
z HOW W Ap 50 | &0 89 80 100 (20

1.5 20 0 i 4 S0 | 60 ¢ 99 100 110 180 50/70/50
VEbedow 23 20 W 40 50 | 6D D B0 og 100 210 7070470
Homminal Fipe Lpts 10l ko 1501 te 20Tt 251 ta 300 to 351 60 401 to 451 io 501 l:u] 220 70780470

Seenches) 00 150 200 IS0 300 | 350 400 450 500 S50
Single Layer Hultd Laver

Muib Layer shafl be constructed with layer thickness as follows -

steam tracing g 33 e 3iildigs aled jolw F-V Jgaa

Table 38 INSULATION TABLE FOR STEAM TRACED LINE

12" Hipe Tracer 3M" Pipe Tracor

Plpe Slze
1 - Trecer 2 - Tracer i~ Tracer 2 - Tracer

147 and [arger ~ next size up on sthedule, For Targer tracers, pipe insulatfon size must be
calculated.

iz ia” 147 14" 14"
10" 12° 12" 120 12*
8" 10 107 10" 10
6 Y 8 8 g"
4 6" 6" 5" 6"
3" 4 4 4" &
2" ) 3 3 3-1/2"

112 2-1/2" 3 3" -
1 3 2-1/2 - -

3747 2* 2 - -

‘_ 172 2" 2" - -

The determinatien for inswation cover size shall be used by Manufacturer's Standard,




45 oKy AL Jasnd | aasien Olgas IW

NY-Boa5-1 50

s AAes | PIPING ol splapgm  opsoly

vaglife shisles 53 (g3 08 S bdlxe g Ia)I Ble o lins Y -1 Jyans

Table 4 INSULATION THICKMESS OVER PROCESS PIPING AMD EQUIPMENT

FOR PERSONNEL PROTECTION
— NORMAL OPERATING TEMPERATURE [°C) AND TRICKNESS (mm)

0"‘*';; 45 30 40 S50 80 | 100 1Z0 150 180 210
34 0 3 S0 70 100 | 126 150 180 220 260

28 20 30 50 70 100 | 130 150 180 220 260

26 20 3 S0 78 ioo | 120 150 180 220 250

24 20 3 0SB YQ 00 | 120 150 180 214 250

20 20 30 S0 70 9% | 120 140 170 210 ?4Q

18 200 3B 50 7o 90 | 116 1aa 170 200 230

16 20 30 S8 ¥ 90 | 110 140 170 200 230

14 20 3 S0 ¢ 90 | 10 140 160 130 23

12 20 30 50 70 9p | 110 140 180 180 220

10 20 3 S0 7e o0 | 110 1@ 160 190 230

8 20 3 s &¢ 8 | 100 130 150 180 210

& 30 3 a8 &0 80 | 100 120 140 170 190

4 20 30 40 50 70 | % 100 130 150 18

3 20 22 40 50 7o | 8 100 130 150 17D

2 20 20 W 50 en | @ ep 110 130 160

1.5 30 20 30 40 ep | 79 9n 100 120 150
“absew 20 20 30 40 S50 | 60 80 90 110 130

Horminal Fipe  Up fo 101 to 151 b0 201 o 251 bo| 301 be I51 to 401 to 451 fa 501 o
Smeinches) MO0 150,200 250 300 L 350 400 450 500 S50 |
T Single Layer Multi Layer

Mote : Table 15 based on achleving surface temperature of o graater then §5°C with stlll air an
ambeent temperature of 35°C

TABLE S @ MIMIMUM INSULATION THICKMNESS OWER EQUIPMENT FOR FIRE PROTECTION PURPOSES

MiRirmm ) —
Item Thicksiess { mm } | Insylabign Materjals Ihsulation Materials
Cily Skainless Stee! Sheeting
Fire Hazard 100 Mineral Rock Fiber Frre L.Omm thick, secured with
,-f’rnteclion Batts applfed in bwo layers |Stainless Steel Bands shafl be
used on this servica

lduo Jlissl sl Caaa 900  jale sl AT i

MINIMUM THICKNESS OF ACOLUSTIC TNSLULATION

The level of acoustic attenuaton is Indlcated by the Class Symbot as reguired by Table 1.
Whore acoustic attanuation symbal A8 ar C is cembined veth thermal ingulation symbals the
salected insulatbon thidosss shall be the greger of the beo requirementts.

When the following acoustic Insukatian dadding thickness requicements differ from the thamal
Insulatlon protection sheeting recquintemets the greater of the two thickness shall be selected,

Hinimum
Thickress of Armustic Insulaktion
Class AcousHc {Porcus) Oadding Thickaess Caddimg Materiaks
layar Insukation {mm}
{mam ]

1.7 Grwn or Takde 2 f

A S0 Whizhever is graater Adurrinurm or Statnless Shee!
0. 76rmm or Tatle 2 .

=] 100 Whichever 15 greatar Stainless Steel Only

oo 0. 76mm or Table 4 A
L fin two Sgmen Tevars) Whichever is greater Starieny Stesl Coly

Clazz A, B and C correspond 1o the dassificatlan goven in EEMUA 142,

Class © atrantuation shait be achieved by apphying bvn layars each of S0mm tickness parous
rsudatian and kha defined thickness of sound bamer acoustic insulakion dadding sequentially,

el (5ol 53 Olgo | JSuillle elsd A Yoo
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Nam t Rockwool Plpe Sedtloa , Cover ¢ Slab f Blenbon
Hormmund Density E10 - 145 kyim?
AP plty oH & - 10

Mhsemat Conbuctvity Maan Femg, {74 ¢ |Awemas 1 { Wio G 1

i 0oL
100 0 w2
150 Q064

200 a.ova
R .

L_ F ] o34 1]

Lottty Mon-combladibie

Awverage comprissive steength a;_a_]
rminimumn 10% deformation

|
;
|
!
Ef'fgm!l}plt‘f ﬁz% vol, Max l

169 - 320 kpfm®

Linear Shrinkage - —"—-_‘ :::E'!E——_‘_

Chioride Cantant < = 2} pprn
Sadlum plus Silicate content

Gele gy Mo wobeduine 1Y Joaa

wWaatherproof lJackat

# Aluambmiun Sheed Alloy 3003 H-14 or Alloy 1050 H-13 f Stainlass Staef Sheat
Thivknmas {mm) : o683 L.76, LB A 1.00
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HMaterial nama :  Foster 95-44 Elastelar Senlant

|
l wrvloe tSRimperature ilmit - 40™C ta + 123°%C

Solidl enment 52% to 58% by volume
wet Axmmabliity Flach polnt 41°C, ASTM 03278
.m'ﬂmwnajﬁinﬁm,}ﬂjwﬁlﬁ &ehﬁﬁﬁbﬁﬁj)}m&é\r—fdj@)b
e | hulins (gl 488 Caaldd Y-V Jaaa
The water jacket shall be fallowlng thickness in mm
Piping up ta 6° MPS - D.B3Imm thk
Fping 8" up w 18° - D.Ygmm rhik
Piping 207 & Ovar - 0.88mm thk
Egquipment / Valve and Fange - 1.080mm thk

Cold Insullation 3 un ) gle V-V

L ] L RS mhwfﬁ@&mmal‘ejlul.p)sawﬁglj'@ghmﬁhnﬂb;gm

ASTM C177

ASTM (240
ALTM C303

AnTM 0518

ASTH 552

ASTHM 591

ASTH CR23

ASTH D1621
ASTM D622
ANTM D1623
A5THM O2856

ASTM D301

CASTM E84
CASTM EFS

EEMLMA, 142
{wihdrawn L308)

Y R RN N S R TPt L P VEPERVIEL R N PR TTN
Standard Test Methed for Steady State Heat Flux Measurements and Thetmal
Transmicsan Properties by Means of the Cuarded-Hot- Plale Apparatus.
Test Methad for Testing Cetiudar Glass Insulation Block.
Test Methad for Density of Proformed Biodc-Type Thermal [nsulation.

Steady -Stata Thermaf Transatission Prapecties By means of the Heat Flow
Meter Apparatirs

Spedfication for Cetlular Glass Therma!l Insulation

Specificabon for Unfaced Freformed Rigid Cellular Polylsocyanutate Thermat
Insulation

Test Method far Yoorg's Madutus, Sheac Modulus,and Poasian's Ratio for
GlassCeramics by Resonance.

Test Method for Comprassive Propertes of Rigid Cellular Plastics,

Test Method for Apparent Densicy of Rlghd Cellular Flastics

Test Method for Tensile and Tensile Adheston Properiles of Rigld Ceftuiar Plasthcs.
Test Method for Open-Cel Contend of Rupit Celhwtar Plastics iy the Alr Promometer,

Test Mothad fgr Flame Heght, Tinee of Burning and Loss of Mass of Puigid
Thearmoset Cedlular Plasticg in a vertical posttion.

Test Method (or Surface Burnlewg Characteriztics of Building Materabs,
Tast Method for Water Vapour Transmilssion of Materlals

Acoustic lasulabon of Aipes, valves and Flanges

3 pan 5 Gole gt dotaslued caad : P-F G

|
|
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INSULATION |, CLASSIFTCATION AND GEMERAL COHOITIONS OF LUSE

!I'hl alion Inzadabon Thickness
Classiflcation Sedarbiown Maotes
Tabie Carmsideration
Raferencs L
Prevention of heal Each deflnes Aettion of Equipment
gain {process oparating at difercnt bemp. May be
] ¥
tines) whore Table 1. 2 le'""a' m;:ﬂ"fn:m Insulated to sttt indlvidusl temp, For
IWHTH QUErating r nnm iz shedl and tubd sxchanger shalls and
RmpS, are bedlow pipe = channel use 1he hawer af the (nlet and
ki Gutiet tamps
thver piping -ared egulpment prodide gpen
Personal Pratecton mesh metal guards over suriacas which
Lan I’.‘ﬁj an
(5 rd } uff metal - wiikh May be sceessbie, Gee Hota 5,
9ua For the detalls of ppan mesh metat
gurds, mfer te Frg, &,
Fumrerbic
Armrentuntion far Acoustic Category Mineral ibas Insulabion spplad arvder cmad
Altentuation subject to
nedse oontrol at Tabla 4 seryice Insulstion systom tn acheave
caleuidted Inserthon
warjous Ievel of toss I AT AT attenuaiton,
TRy BTt Bs el
Table 34 or 3B
Fire protection
requlred in nddiumn?n";i":_"rllﬂqma :fnp' r' n'msﬁ:;;":n:fmp lnadation to be apphed In tao lavers and
ko praventian of choecked agalns: meqsred fire rating.
- thickness of naminal plpe ziza
heat gain -
. : . _|59mm _ . ]
Hat Insulabed - y -

fiake . 2

Expused surface; bellow minkg 10°C and jocated within &30 nwm horlzortalty or 21009mm

vartically of & noimal acrecs, walkwoy, or work Bred, Mpe dnd cgupnient desigoed Do
pargonned protection shalf be fully painted 0 accondance with Project Spedficatien

o oalatiol LaT Sl o e Bale 8l &5 S gas o) gacs 0alo ais T 5ud elsn VE-Y Jooa o3

i esi o3 s 5 gw

3 Gake Ao 8o 5ad olsd AE-T Jgan

Hem 1 Glass waot Blanket
Densiky 32 -33 kg/m¥
[Thermal Conductiivity {at 25°C mean temp.} 0.035W/m°C

Free from any of course fibers

Item : Rockwooal Pipe Sactlon, Covar f Siab / Blanhet
Density , average 83-100 kgfm?

kalipity pH 6-10
Cambustible Nen-combustibie

Flape rosisthvicy of acaustic rHaerd fier

{ porous laver } EEMUA Publication Mo, 142 )
Chiorida content 20 ppm max,
Sawlivim plus siliate contend 40 ppm min,
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Service temperature limlt

- 190% to + 93°C

Sohrent

no-solvents

dlgt sabin g g am Spha A bl Gale &Y Caelxe AF-TJsan
INSULATION THICKNESS FOR HEAT CONSERVATION
{ POLVISOUTANUARATE ) - PIR
HORMAL CPERATING TEMPERATURE {*C) AND THICKNESS [mm)
Cver 337 and Flat a0 70 20 110 140 160
4z 40 7a 50 110 {30 160
| 40 40 70 50 110 e 150 THK LAYER THICKMES!
34 40 0 i 110 L30 154
36 40 70 90 110 130 150
3 49 70 o0 110 130 150 50 25/25
3z 40 20 a0 14 130 150 ! 30/30
It an 0 90 110 130 150
8 48 0 ag 1o 130 FE 70 30/40
26 10 0 o 111 130 150 80 40740
24 40 M o 50 e 150 o 50/40
Fr3 44 80t 0 1no L0 150
| 0 AL 50 i 100 130 150 100 50/50
18 40 50 BO 190 120 130 110 50/60
16 an &0 50 100 110 110
14 an 60 80 100 110 130 120 30/40/50
12 a0 60 8n an 110 136 130 30/50/50
10 ad &0 7o Gt tin 120 1448 44/30/50
a 44 S0 70 an 100 120
& 40 50 el an (B 110 150 50730/30
a 0 w0 50 0 oy 100 160 50/60/50
II 3 i) s BO 70 a0 al)
z 30 40 50 70 & 94
L5 a5 40 50 B0 il LT
L 25 i 50 50 76 a0
075 Py 4D 5t B0 0 7it
f.5 25 10 40 50 60 70
m{ﬁ::}ﬁpf +35k +1 Bw 20 21ro-an|-4] to-60 &1 m B M1 Mo -1
| Single Layar Double Layer
1 T’—"."ﬂx_gll._‘I'_n_jid_!l_ca’[}_g)&g-[u.}.)_fl}_ﬁid_glﬁ)_&&%&_}.m\j)u'd.lbgalm
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Material Name : Foster 81-84 Adhesive / Seatant
Coverage 0.49 ~ 6.14mflitre
Solid content SH% by valume
Drying tme Set to touch § hours
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