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, •/ INTERNAL CORRESPONDENCE

f
\

TO

LOCATION

Carbide and Carbon Chemicals Company
A DIVISION or

UNION CAftBlOE AND CARBON CORPORATION

LOCATION 314 - SOUTH CHARLESTON 3, W. VA.

oate October 9» 1956

ANIWtRma LETTER DATS

t ATTMTIOM 

COPIBS TO
ter Thermal Insulation Specifications

Originating Dept. : Works Engineering

Dear Sir:

Attached you will find a copy of the tentative Thermal Insulation 
Specifications for the South Charleston Plant. These specifications have 
been made up so that insulation in this plant can be installed in a uniform^' 
manner, using material available in Stores. Stores stock of insulating 
materials, cements, etc. is being changed to accommodate these new spec* 
ifications. All necessary new materials will be added to the Stores stock.

Please understand that this does not constitute a formal issue of 
this book because it is incomplete in its present form. However, these 
specifications are complete enough, in their present form, so that the in­
formation can be used to advantage while the specifications are being put in 
their final form for formal issue. These specifications should be complete 
by December 1, 1956 and at that time will be issued formally.

If you have any questions regarding any of the foregoing, please 
contact the writer.

Very truly yours,

fa ft- s&t&vs
A. R. Giles.

ARG/ra

Attachment

f
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INSTITUTE PLANT

THERMAL INSULATION SPECIFICATIONS 

INDEX

I - THERMAL INSOLATION SPECIFICATIONS IN NUMEHTCAL ORDER

Page No. 

1

- MATERIALS DESCRIPTION, MANUFACTURERS AND iiiiiii8§M

6

- GENERAL SERVICES (FOR ALL APPLICATIONS -• INDOOR AND OUTDOOR)

Maximum Insulation
Service Temp. °F Specification

10 psi Steam---------- - 355---------------------- 20-H ---------------------

25 psi Steam------ --- - 355 - ---------------- 20-H ----------------------

75 psi Steam - - — 391 ---------------------- - 20-H --------------------- 12

200 psi Steam - - - - L99 ---------------------- 20-H ---------------------- 13

1*00 psi Steam----------- - 61*3 --------------------- 20-H --------------------- lit

100 dsI Superheated 
Steam at H2N ----------- ---- 1200 --------------------- 25-H --------------------- 15

Low Pressure Conden­
sate {0-75 psi) - - - 355 ---------------------- 20-H --------------------- 11

Medium Pressure Con­
densate (75-200 psi) 391 ---------------------- 20-H ------------ ----- - 12

High Pressure Conden­
sate (200-1x00 psi) - 1*99---------------------- 20-H --------------------- 13

Boiler Water from 
Powerhouse to Units - 355 - - ;------------ 20-H ---------------- 11

Boiler Water - Insulating 
for Personnel Protection 
Only-------------------------- 355

All Water - Exposed:

A - To Prevent Drip - -

B - To Prevent
Freezing - - — - -lx

20-H

'*y-o•tj "w/

10-L

11

See General 
Note No, 1

26
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Maximum Insulation
Service Temp. °F Specification Page No.

Hot City Water ------- --- 355 --------- ----------- 11

All Underground Lines
(iffater, Chemicals and 
Gas) --------------------- --- -

Note No. 2

Bowtherm
Piping ------- 715 -------- -------- 21-H -----------
Equipment ----- 715 -------- -------- 20-H -----------

Tetralin - ----- - - - - 535 --------

Oil and Paste
Lines at H2N-------- ---  - 750 -------- ----------- 19

Paste with
Hydrogen at H2N - — - 1003 --------

Ethylene Oxide:
(Minimum Thickness)

Piping----- --- ---------- - 535 -------- -------- 32-H -------- --■-------- 22
Equipment ----- U27 ---------

Carbowax - - - ----------- 355 ---------

Chemical Service* 
General;

A - Not Requiring
Steam Tracing

1 - Up to 355°F --------- 355 -------- -------- 20-H -----------

2 - Between 355°P
and 391°P --------- 391 -------- -------- 20-H -----------

B - Requiring Steam
Bracing

1 - Up to 3?1°F
(Using Any Steam
Up to and Tnclud-
ing 75 psi in 
Tracer) -----

Piping------------ 355 -------- -------- 21-H -------- -- ----------- 2h
Equipment - - 355 -------- ----------- 2k

I
- II -
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Service
Minimum
Terap.°F

Insulation
Specification Page Mo

All Cold Temperature Service, 
Chemicals and Oas, Except 
Ethylene Obcide

A - Down to 32°F (0°C) 32-------- 10-L-------- 25

B - Down to -h°F (-20°C) -- ~h — — — 10-L-------- 26

C - Down to -hO°F (-hO°C) --------------- -ho--------- 10-L-------- 27

D - Down to -112°P (-80°C) ----- -112-------- 10-L--------- 28

Z - Down to -Ui8°P (-100°C)------------ -lh8--------- 10-L-------- 29

IV - MISCELLANEOUS SKETCHES AND ENGINEERING STANDARDS;

Sketch or
Title Eng. Std. Mo. ..

A - Insulation Supports - Vertical Vessels - SK-60795 ---------- hO

B - Insulation Supports - Horizontal Vessels SK-60829 - - - hi

C - Insulation Supports - Inside of Vessel
Skirt----------------------------------------------- SK-60830 -------- h2

D - Cradles for Semi-Rigid Pipe Insulation - IS-l? ---------- li3

E - Details for Steam Tracer lines - - ■ P- 8h - - - hh

P - Clamps and Spacers for Steam Traced Lines P-fiU-A------ --- h5

V - RECOMMENDED THICKNESS CHARTS FOR MATERIALS:

A - Por Insulation Specs. 10-H, 10-J, 20-H and 21-H - - - - --------------  50

B — Por Insulation Spec. 21-H in Hot Critical Heat Service ------ 51

C - For Insulation Specs. 25-H and 32-H in Hot Service ------------------------- 52

D - Por Insulation Spec. 10-L in Cold Service - ----------- --- - - - — - 53

71 - MISCELLANEOUS TABLES FOR GENERAL INFORMATION;

A - Manufacturers Basic Dimensional Standards for Pipe 
and Tubing Insulation

1 - All Calcium Silicate and Asbestos Fiber Pipe Insulation
(Specs. 20-H, 21-H, 25-H and 32-H)----------------------------------------------- 60

- HI -
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MISCELLANEOUS TABLES FOR GENERAL INFORMATION (continued) Page No.

2 - Cellular Class Insulation
(Specs. 10-H, 10-J and 10-L)------------------------------------------------------------- 61

3 - Cellular Glass Tubing Insulation
(Specs. 10-H, 10-J and 10-L)------------------------------------------------------------- 62

B - Insulated Surfaces, External Areas

1 - link Areas (uninsulated) - - - - - - - --------------------- 66

2 - Flange Areas - ------------------ ------------------------ ------------------------ ------------- --- 67

3 - Pitting Areas --------------------------------------- --------------------------------------------- 68

U - Pipe Areas - -- -- -- -- -- —----------------------------------------------- 69

C - Billing Information

1 - Circumferences of Insulated Lines
(For determining band and wire requirements) - - --------------------- --- 70

VII - MATERIALS CARRIED IN STORES:

A - Calcium Silicate and Asbestos Fiber Insulation
76

77

78,7?

VITT - GENERAL NOTES: 86,87

t•%
- rv -
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mTKPTil-C mo APPLXCATIOM SPICIflCATIOHS

n wmggcix oaio

X - AiA HATPHALSi

OananLl Sp**ifl**tl«is

IX - CBXULAJt class:

10-H - Material and Application Spaaiflaatlan far aallular gloat tharaal lnaulatlan
far uaa an equipment and piping normally aparatlng at taaparaturaa abava 
70*7 and up ta 000*7 and a cushioning blankat 1# required. It la applicable 
ta bath ladaar and autdaar aarvlao*

10-J - Hatarlal and Appllaatian Specification far aallular glaae thermal lnaulatlan
far uaa an equipment and piping normally aparating at taaparaturaa abava 
70°F and up ta 600*7 and a ouahlanlng blankat la nat required. It la 
appllaabla ta bath indaar and autdaar aarvlaa*

10-L - Hatarlal and Appllaatian Spaaiflaatlan far aallular tlaaa tharaal lnaulatlan
far uaa an equipment and piping naraall,y apa rating at taaparaturaa balaa 
70*7 and inaludlng ayala aparatlan and thgvaut aarvlaa up ta 400*7* It 
la appllaabla ta bath Indear and autdaar aarvlaa*

III - CALCIW SILICATE, STAM»AMj

20-H - Katarial and Appllaatian Spaaiflaatlan far atandard a alalia aillaata
lnaulatlan far ua* an equipment and piping normally aparatlng at taaparaturaa 
from 70*7 up ta and including 750*7. It la appllaabla t* bath indaar and 
autdaar aarvlaa*

IT • A8BBT0S 7IBCt|

21-H - Hatarlal and Appllaatian Spaaiflaatlan for aabaata* flbar thermal lnaulatlan
far uaa an piping normally aparatlng at taaparaturaa frsa 70*7 up t* and 
Including 750*7. It la applloabl* ta bath indoar and outdoor oarvlao*

Mata - (pa*. Zl-H aavarm piping anly. 7»r equipment raqulrlng
lnaulatlan ua* Spa*. 20-H*

T - CALCIU1 SIUCATK. HIGH TPlPDtATURl.

25-H • Hatarlal and Appllaatian Spaaiflaatlan *f "Kayla 20" tabulation for uaa on
high temperature equipment and piping aparatlng between 790*7 up t* and 
Including 1200*7. It la appllaabla ta bath Indaar and autdaar aarvlaa*

TI - CALCIIH SILICATX, HIOI TPlPOUfUMCa

>2*21 » Hatarlal and Appllaatian Spaalflaatlon ft "Kayla 20" lnaulatlan far ua* an
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100 PS! STEAK • KICK PRESSURE CONDENSATE (200-400 PSl)
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a) fUliUoj Caaaot - JJ>. #752 or approvoa altarcata* (Far pip* patahia*)
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Tab. haa.)| cla*:-j

m ate.
75-H. FACE
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h) fa-brlcatlr* Cmnt » A. P. Oraan Hr* Brisk Ce. *bwdMi«a Adheelr*", 4, K. flan** Ce. *Tran**t"

!
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InoulatlBC Carnot - Hydraulic taMSnii BalM»dlll "Sn>«rpo-»rhou**", Kaxla-Plehar "Ona-Caat" or approved altamata, 
^•at kaalatant Scalar - Thar* la no Iwat raalatant dealer available far thl* tanparatur*. Uaa 14 K5G (.0239") 

dtoal dual natal flultlai InrUad.
MJlFHPff ACCESSORIES 0W.T|
d) Hlaaral Waal Blanket - Bleak, *jnao rack *ool, haxafonal air* net tin* ana aide, axpard*d natal lath so the other aid*.

. (To b* uaad on aqulpnent axpan*lon Joist* *f lTs~ bellow* type,)
b) Hlaaral Wool Blanket - Bleak, apiat reek itool, hexagonal air* netting an both aid**. (To be u«*d on very Irregular

i
dhapea idler* nt*l lath type la sot cat 1 •factory.J
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FIPIW: ACCESSORIES OHLTl
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16" IPS’IP* IP*! 
a 1-1/2";! 1-1/?-!
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TaCS p . end 
CtV. K'JTt P4

JL

tji itnon »w.. nuin frtiomm
•f Clip* * 1/2* d-uble pranced Tjrp# 104 BS, A* c. a*rrtrtf «r eppr*e*4 alternate* 
b) fabrlaatlac C«Mdt - J. H, Tranaa Ca. "fr»Ant' ar apprerr.d *lt,ro*t*.
• 1 lnaulatlng Caaeat - Bydraull* aattlnc, Baldam-UUl *8«p*rrd»«rh<»u«*", tag 1a-Tither ar epprared alternate
4) R»i DiiiiWt ltdir • ItfJadad’uWr #10-41 *r tpprtnl dUraait.

XU-TPruvr aCCCSOftIP OBLTI
a) Mineral W*al Blanket - HmIi, apt* mk vaal, hexagenel mi ra netting mm aide, eapendad »*t«i lath <xi the ether aide.

(T* kt uead am equipment axpenaiam Jatmta at th* "ballaas type.) 
k) Mineral Maol Blanket - Bleak, iput reek wool, hexagonal Mira netting an bath aid*e, (?# ba uaad aa my Irregular

shape* akare natal lath t/pa la Mat aatlafaatary.J 
a) VIr» Baltins - Ona lnah, haxasanal ne.b, p2C gaga, galranUed after nearing, 
d) finishing Caaant - Bard aurfaee, Xagla-t'iahar #106, J.H- #674, ar appraead alternate.

Pifiwc accessories omta
a) flelahint ''.sent . Ja #352 ar apprarad alt*mat*, (far pip* patahlng)

abrre ar* alalaa ihlikMNM that wgr be applied t* llaa* ar e*uip»eet la RtyJiM (klda Hirlta far flra
protection purpaaaa. UCC 003364 17 -
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+) Clips - 1/2" doubla proo*»dTyp* lOd S3, A.J. Garrard of *pj>rr**d al lariats.

Pabrtaatlsf Ciaaat - A. p. Sraaa Fir* Brisk Co, "Xnaulatloa ld»«taa* ar appraad altarnat*.
•) iMidatlni Caaaat • H/draulia aattlAg, WMaMll "Paworhous*", laiWlaUr "Ha**#*!" 
d] float Naalatant Saalar • Baajnla-rostar #j0-41 appravad altoraat*.

ar apprrwad tlUnaVt,

WnPHPtT ACCtSSORIE OMUt
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•Id*. (To ba uaad M aqulpaaat expansion Jolat* af th* tallows typo.)
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a) Wlr* latllai • (kia Inch, hsxaxonal assh, 120 (a*,, fnlwaalxsd after w» swing, 
d) Finishing Caaant - Hard surfasa, Eagla-Plohar HU, JJ!, f>7l, ar approwad alt*mat*. 
ripmc icctrsopjES oklti

a) Flnlahltf Caaawt • VJt. Pi 62 or approval altsraato. (Far pip* patahlag)
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iNst'^Tt * ii-fccjmmc* k .s im 
mmn tmf- to. tv:; s'.*.'! m to i» te (o *c)

LI'. -ri * uinr BAVL’ l»L*Thet>* w • *> l-B-
n t: r uTl i. A / - •• TV?** » • I \> " TT
TTCT) TUTTJ • ~rr~i

i/a coulai
CLASS

l-i/i 1 moe
nwu

11 l?5WCt.fta75-; 
a T»F1 JM V, 
sort akHLiux

mr
CUSt F# "JC
u x 10 Bjs,; / 
n,.--

vi-jtsco wc-i
>r BCt.'AMIb 
TT.U- O WTI

FALT

1/4 M/t 1 l

& 1-1/t 1 1
1-1/* t i _L

t t 1 Km 1/7" WIM x 
.02CT THICK x 
TTFK 204 AS*-v/; t 1

3 t 1

1-1/7 » 1

4 * 1
1

4 ■ 1

• > 1 **

Kl/* 1
rc
?

12 7-1/1 l
* • v>4 «

14 7-1/1 1 >
• o

■te• a. t”

It 7-1/* 1 mto . •4 • W • •4

IB 7-1/1 1
V*
w V • u *

r 2-1/1 l
.Jte.« ete te *>jr

u 7-1/7 1
**

te
. »-4

7t *-1/1 1 < - n
o te

...i- ,
A

■ 2t 7-1/2 1 1 ' p

M*te

ta 7-1/* l •
Ji> 7-1/7 l ■ tte te
17 7-1/1 2 “ r 

v» te*•

14 •■4/7 1 %FV

11 1-1/7 1 JL JL
FZN~ 

ifUt oi
J . £> Jf" L

t-l/1 1
C.T r;.-
Slit

Ate’;.

Sal S. tr. 10-1,
fa .4 e .
FCj. CUMTI

St a SI 1. 
/AJI » , 
-.AN. K.T

.10-L,
and

1 P4 ’ '
tuur.tXf i!c r:t:wc AC.>:S8?E:aSt

Clips - 1/r l*iAl» prnoi Tjpt IM IS, A. J. Oarrard er approve4 tlUnaM,
Cum • ttlraele iftwiln Ijrpt H, or tpprorid «ltinut«a 

Antl-Abrealon Coating - Vinyl, Corlon rSOO, Ineui-rlaetlc ft01, or approved alternate.
Joint Sealer - *tnjl uphtlt, Corlon §49 or approved altomoto*
Caulking Hastlo - Vlujl outlt, Vlmaseo W-l, Benjualn-Foater Pi a-TO or approved altomoto* 
Talvo Sealer - Lien Oil Co. "Hokorode Lai Tavp" or approved alternate*

IQUIPHPff ACCg^ms OHLY*

•< - 1-1/* lb. tensity Aernerap F-30B, Fin# Fyber fait, Mtraltts, Suparftns, ar approved alter
bl Dl. Cut Strap - l/4" wide x .0JJ- tltlek i T) e IM IS, r finder on 9” oentare, A.J.Carrard or approved altame 
• } expansion Strap - j/4- vide X .081" thlek x Type *04 S5, A. J. Garrard "f*pend-R-Strap" or approved aJtomato. 

FIF1WG ACCESSOR!P OWLT*
a)

w ruuwiuo OWLT:
Cuahlenlng Blanket - 1-1/* lb. tensity Aeroersp F-lOd, Fine Fyber Felt, lltrailta. Superfine, or approved alternate 

(Te bo used an piping only idler, eaeesatv* vibration le likely to oecur.)
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cold Tittpuumu service (ncoT rrwuai exist}
rtSLUTKN SriCi*It.4f;.* *C.l 10-L

LIM
rm
7K'.

IW l*'l 7 :* : Km *. .
uTT^

L»T»J win
[DWO UT£R)

>i*

(outer layer)
fUIKFa

"a "I ~*,5!
TST; j-.ru k.*'1 IS "Krr*! ~T7T.'

1/*
CELLULAR

GLASS * i ■ONE 1/2" IPS 
x 2"

SHOP
PM-#/P

IP USSVC(.tV«Tv! 
X TYPS 104 SS
sorr jJooxixD

MORE
AU£S 

Pit ,1IC- 
10 * 1C
AjLilt/

S14M.-H
tlKCLR

VIPASC 
wc-l 4 
BENJ/®

0
r
'Tx-

1/4 t i 1/4" IPS 
X 2"

______L jL PO*'E„
At'—”

1 2-1/2 i
fl" ITS
P 2-1/21 ' HONK 1/2" HIDE a 

,02<r TS1E3C x 
TYPE 104 S.S.1-1/2 2-1/2 i ?• 2-1/2*

2 2-1/2 i
f i" l>s 
K w/^1

2-1/2 2-1/2 i 1* 2-1/7'!

1 2-1/2 i___ j
i fr* IPS'

r_

1-V> 2
3-1/7 DS / Jrs
*n/^ j* i-iA" 1« WWC(.0475") 

x TYPE )04 SS 
KJ7T 4NNEAL1374 1

•

2--------- 1
2

4" 0'S
x 1-1/0"!

7" IPS 
t 1-1/5" 
9" IPS 
x Ml” 
inps
X 1-1/5"

' r

ft X 1-
IPS

1/2"
ipr

14"6 2 2 X 1-

10 » 2
1ST irL IP5
* uiAr\% 1-1/3"

13 1-1/2 2
IT* IPS 18" TPS 
x i-vH* 2"

N
1

n SO MLI
* JX A‘J •< 1*

la 1-1/2 *
ria- ips|i7" ipsr 5
x 1-1/2", X 2" ? -

<< n. o l/> * ^tA FI
I-

1C 1-1/2 2
1ft" 1PSI19" lrs
x i-v2"jx r
16" 1PS.:1" ITS 
x 1-1/rjx 2“
20" IPi 21" IPS 
x 1-I4"1x 2"
22" IPsTt?’ IPS 
x w/rix a-
24" 1>S|27" IPS 
X Wy5“ * 2"

H

l"l

*•
L:

- ns 
as

la. .X — O •J M
4
J

»
3 - <»

1
----*> - -4k

M1C 1-1/2 2 ■
a -
JO

n *
-0 l

20 1-1/2 2
i8

aC M 1 j
J___

»
22 1-1/2 2 j 3aM «

U ^

1-1/2 2 ,
i a -4n 4A. l

7t 1-1/2 2 j
26" IPS 
x H/2" 
21** IPS 
* 1-1/2"

11" IPS 
x 2"

r- l i 4 ,',™‘ #1

37 1-1/2 2 | 11" IPS
x 2"

ft"
i

»C 1-1/2 2
30" IPS' 
x 1-1/2" ”»_!? 

35" IPS' 
x 2"

! 2 

rs

7- 1J

A•
1

17 I-X/2 2
32" rW 
x 1-1/2

Mltr
*

'

• 4 1-1/2 2
,4” IPS 
a M/2"i 
If" IPS)
X MU5*

37" IPS 
x 2"

1ft 1-1/2 2
W^IPS 
x 2" iJt j L

I- H‘
ron

ITtlt *r 
/>'•> *6" 1

4 f JTj
cor ton 
Slil 

XM-'t. 
(IAS. run.

SU SrSC.10-t , 
PA0& * ,
POP CLAXITY

su S>t,iw,, 
PACS # , and
CU. X~l P4

J L 1 -

M'iwukt do hum *:c>e: ORit»t
Clipa - 1/2" douhlt pro<V(*0 Typa *04 ■»» A. 2. fcmr< ftr Wiwd UUmU.

! Tafcrl .atlas Cawit - mrwll Adha.lra fjpa «, ar «ppror«4 *1 iar».la.
Antl-JLftraalae Cm«1b( - »HrI, Carle* #500, Inewl-Heetl• #M>1 «r appreFad alternate.
Jeltrt Saalar - VUxyl a*phalt, Carl.a W ar wrwi alternate. ^ .
CaulJda« Mr»*11 . Vl*/1 ujtli, KsuM IK-1, B.rvJ-.io-7o»t«r #50-70 ar appra-r*d *lt«rn.ta. 
fair. Saalar - Un Oil Ce. "Vokerade Lam T«ap" ar approved alternate. 

lonprawr ACCESSORIES OKlt!
T)0u*M<mlas Blanket -1-1/1 15. (UneltJ Aero-rap F-100, 71a. Ty^r Felt, Ultrallt., Stverflae, er approved alternate. 

01. CutStrao - l/e" «lde a .on" thiek * Typ. 104 U f fln*»r ea *" e.otare, A. 4. IutwI er approved tluno., 
bpwwlai »tnp - */#• aid* X ,021" ttUek S Type *04 11, 2. 4. Garrard "fep.ad-«-3tr*p" #r approved alternate.

rim* tCCBSOXlU OWLTf
f) 1-1/2 XL. deaetty Ae re-rap 7-101, 71*. Typ.r Fait, Ultralite, *»P<

(Ta ha aped a* plplAi enljr dart exsesdve vlbratlen la likely ta
•uparfla.

eee«r.)
•r approved altaraata*
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y*. r t *44. owu> TUVIMIUK flDtVJCC (SXCIPT KTKTUH OUK)

-is-uu:* spu:»K4T:.n tc.t io-l

nnanni riw. up tv:? v^it pow> to -40 T (-ao *c)

Vr7T in -a’l 7 . >- at. u:ir. v»«, lilt Hilt site WifP*-.* r? p*
'.hi TTJT uft./s

itKir y.rp Kjf (INTO* LATDtl fOUTtB LiTBl - ft* .f » . *1 . V-
tt:? “TC, *Tj"n I~T.

i/i •SUOUJt
CUSS

7-1/1
------ J
1 MK 1/2" IPS

* 2-i/r
Stop

Ptt-PAB

IS ISSMC(.0473" 
x TTPI J04 SS 

SOFT AJOtCtLD)

1
bos

-LASS 
tilHlC- 
lj 1 1'

v:rts:o
WC-l ar P*I.-

»/* 7-1/3 1 jL 1/4-1»'
X t-yr X rusit/

S'.arOI
ro9*t
3|V

i > 3 x 1-/7“
f^lpf 
,1 M/7" 1/2" MAC x 

,02tP Ttoa x 
TIPS 104 SS

IICk>

l-l/l > S 3 * 1*1/7"
ki/fTFs 
X 1-1/2"

> S t *
W^-IPs 
« 1-1/3"

vlwr
lx 1*1/2-

1*1/7 t 3
7-T^H 
x 1-/7"

h~5nTpr 
lx 1*V$"

«*nps
* p1 J-l/I

j J* IPS 
* jx i-i/f"

1*1/7 7-1/7 7
i3-V7"ire
lx l-wo*

rT'TTT
* 2" H

4 S-l/7 3 | 4" IPS 7" IPS
x 2"

' *

ft 4 7
•r* 1>S 

x 2 "
!/• ir£ 

x 7" 4 i

* d 3
8“ IB 
x 7"

jpipl
X P*

i: 4 I
1<7‘ IPS'
* 2-

'll- its
x 2"

13 4 7
17" iB 
s ?•

if" IPs
x 2“ 1 ^7 O P4 *4 U

♦J£ 9A V
lah

la 4 » ,
ri*"'iB 

x 2" 
Td-IB 
* r

Is"- IpS 
* p*

a ' 3H
OuM « A■Vof> J

3
-
*

U 4 3
SPTpS

X P'
&s
«*“ .

U*«• j
. L
A i

**i
B i

17 4-1/7 * J * r
22" IPS 
x 2-L0* 
24* 'IPS" 
x 2-yS" 
^6" IPS 
X2-VP*

| • ft
-1

• .t A
1

e•9
----  «-----

---- t ——
h7: 4-1/7

~ JO" its
* . a r

1 **
« H 4|Jk s«

1 ■
3*%

2? 4-1/3 * 1
22* IPs
x P •3 5

M
at>

•3 .1.« If A

2a 4-1/3 3
24" IPS
..5.2* _i

2S" IPS

H
M Ot to Adb _L

I 4

7* 4-1/3 7
2*M IPS 

% 7"
3J" IPS 
x 2-1/2"

1a —n

7* 4-1/7 » '
2tr IPS! 
x 7"

ar ips
x s-v'J" 

kf4"nB 
x 24/S”

l -a'
'

4-1/3 3 x J" 
yp*~TPS

X 2"

-■ 2
r s »

«
<

??
™r-1 4*1/3 t

"la" r?s
x 2-1/3"

d»
r 1

1

»a i'
4-1/3

TP'TTT 
x 2" ;

IB" TPS 
x 2-1/2" . ?.

16 4-1/3 3
IF" IPS’40" IPS’
x 7" !»2-i/r J 1

—^
t '

—» il*
ravr

[PUT ar 
/ 17 If ' r

9 t 3-1/2" 1 3-1/2“

______

r Ct*T »o,. 
Sill 

Xtt'S. 
(i*7. —JIB,

SU Sr SC. 10-L . 
rtit * .
KF. cunrn

SU 1> 1C. IO-L . 
i *:i 4 , ar-d 
-t*. uri *4

1t
1

_! -J L

]
•
1

JL
t«4 iihpt *r. i omcsi

Clip* * 1/3" <Mlt praagad Tpya IM H, A, Gwnrt *r apprvrad iltenttat 
r>l>rtwtlii4 CmmaI • Klracla Mhultt Typa If, «r *p*r**ad tlttmt*,
Aatl Urula CMtt«| • Tlyjl, CtrlM /MO, laaulWWtla #101, ar appravad UWruUt 
*1M hiltr • tlnjl Mptnit, Carla* #49 or appraaad altarsata.
Caulkta* Haatla • fu^t aaatla, TUmi* WC-1, BarJaaih-Paatar #30-70 *r appravad altarnata# 
W*i Baalar • Uaa Ml Ca. "Vakarada Ua Taaf>" ar apprrvad al Varna l*.

Eanman acccsomc obst;
•) OaW«iai Ha&kat - 1*1/1 Ik. danalty laraarap f»30«, Pina Fybar Mt, tttralltd, Bparflnt, ar appravad tltamtt, 
B) Ola Ait Strap * t/tP alda * ,0J1* thlak a Tjrpa 30a SS, T fln#f an r aamara, A. J. Garrard ar apprwrad altanata. 
a) bpanalaa Strap » |/d- vlda * .023* thlak x tjrpa SO* S3, A. J. Oarrard *l>p»Atf4-ltrva *r <f,rand allaraaVa* 

fipnc ACCCsoum om.r;
a) CuaMwtnt llwkat - lV):Ui daaaltjr Aarrarap MM, Plaa Pytxr fait, (Qtrallta, Stgwrflaa, ar appravad altarwU. 

(fa bt uaad a* plpiat anl? ahara axataalva *1 ritua la tfkalp la aatur.)
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- • • - • AM. VJUt TWIMTWB SWV1CC (nCEPT RtfTUXZ 0X1 Dt) •

SrLc^;c*ii:> r.i icm.

C^lrntl* >1’ Hr',*. I.Zir^Plk!:
•) Clip* • 1/7* double pronged Type 104 SC, A. J. Sarrard or approved tltiruti, 
b) Fabricating CutrA - .UrttU Adheelve typ* H, or approved UtirMli,
• 1 Antl-Abmelon Coating • Vinyl, CarloA #500, Ineul-.Toetls #601, or approved olt.mote.
4) Joint Sealer - Vinyl oopholt, Carlon »49 or approv-d alternate.
*1 Caulking Maotlc - Vinyl uitli, Vlaaeco WC-1, BenJaBin-Feeiar .10-70 or approved alternate, 
f) Volvo Soolor - Lion Oil Co. "Mokorodo Low To■p" or opprovod alternate.

gjot Jnpff ACCESSORIES OWLV:
a) Cuahionlito Blanket - 1-1/J lb. denelty Aerowrap P-308, Pin. Fytoer P.lt, Ultrollto, Superfine, or opprovod oltomato. 
t> 1 Mo Cut Strop - J/4" wldo k .Oil” thick k Typo 104 SS, 7* flni.'or on 7* aon'oro, A. 1. Sorrord or opprov.d oil.mot., 
e) Krponol in Strop - l/r> irldo a .Oai" thick x Tjrpo >04 SS, A. J, Garrard "Japond-A-Strop" or approved altamat..

PIPIVC 4LCISS0RTB OHLTf
a) Cu.nloatng Blanket - 1-1/T lb. danelty Aerwrrap P-JOB, Pino Pybor P.lt, Ultrollto, Suporflno, or approved oltomoto. 

(To bo uood oa piping only whore exeoeolve vloratlen lo llkoly to occur}
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oouc Latch
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SUNP, "ULwi- MHTHCi-
n*i k>ux UTU-X IKKjP Oi/TU* * n ■* MCtp

Hat’U.'
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GUS 2-1/2 *
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-
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r
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x .020" THE, 
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•
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24" IPS 
x 2"

26" IPS 
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IP IPS 
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IP IPS 
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li" IPS 
F 7-J/P,

2-1/P

2-1/P 1 K20 7-1/2 t
ri<r IPS 
^2-1/2" f

It 7-1/2
112" It'S 

8 «x 2-1/2" 2-i/r
0
M
i

— — — —
24 7-1/2

[14" IPS
_j___ Jx 2-vr*

.16" IPS 
3 i-x 3*1/2"

2-l/P 2-1/P
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>« 7-1/2 7-1/P 7-1/P i ‘ J 1 4

80UP- 
IUMT 

t'UI or 
AO M- ) 1 '

8-Vt 1 a-i/r 8" P
cur pos
Im

ftCCD. 
>**. IUM.)

SU SPtt. 
10-1* pa,i

P , POM 
CLAf>:rr

(U StG, 
10-U PACt
r . awd tw, 

*wrt f4

IXlKWLUT AMJ MMK

•) CIIm * 1/2* <mtl> Tn« IM B, t. J. hmrt ar wrtwd tlWMta(
b> fitrlittliy Ctunt » Klruti tdhiih* Tjrpa H ar ipprwtd tltiruU«
• 1 iirtl>ltrulw CMtlM • Ctrl« #900, luul^teitlt #601 *r appreved adtaroata.
d) Joint fatlar - Vinyl asphalt, Carlan #49 or *pprov*c” alttrutt,
•J Caulking Monti* • Vinyl tiatii, Vlawaea VC>], Bonjanlo-/**t*r fl#»T0 *r apprared •lUratth 
f) Vnlv* Senior - Idas Oil Co* "Murad* la* Taa#" *r apprerec: ol to molt*

KSfTPnpar *cc 13 so rip DW.rt
») Cu*hianlD( Blukat - 1*1/2 lb. do unity iarewrap MM, fin* Pybar fait, Ultrallta, luparfln*) *r *4>pr jv«d alternate, 
b) 01* &at Strap , j/a" talda a *021" thlat x Type 104 IS, P finger on 9" • an Vara, A. J. Garrard *r appraved alterant*. 
•) bpaoala* Strap - j/r* *ldt X *021" IMak X tjp» 104 U, I, J* Oarrard "Expend-A-9trap" or approved ad tenant a. 

flfl>C ACCOSORIB OMIT*

a) Cur hi eating llankat • 1-l/t lb* deoelty Aaraarap P-106, fin# IJtar fait, Ultredite, Suparflaa, ar appraved alternate# 
(Ta ba wad an pip ins enly atoera aaeeealve vlbratlan la likely to aoeur.)
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Ill I. *

INSULATION

Pipe Size In* ulatlon T • Cradle L- Lemrth of Cradle - in.
Nominal - In. Thickness - in.. Thickness - In- 10* Span 12* Span 15' Span 18* Span 20* Span

1-1/2 1.2 14 Ca 10 • • m
1/2 It 1/4 2-1/2 to 4 1/8 10 as as *

3/16 10 as - .

1 to 1-1/2
1-1/2 b2 14 Ca 10 10 - m
2-1/2 to 4 1/8 10 10 m •
4-1/2 to 6 3/16 10 10 -

2 to 3-1/2
2 to 3 1/8 10 10 10
3-1/2 to 5 3/16 10 10 10 -

5-1/2 It 6 1/4 10 10 10
2 1/8 10 10 10 12

415 2-1/2 to 4 3/l6 10 10 10 12
3 to 7 1/4 10 10 10 12
2-1/2 It 3 3/16 10 12 16 16 20

6 fc8 3-1/2 to S-l/2 l/< 10 12 16 16 20
6 to 7 5/16 10 12 16 16 20
~2-l/2 to 3-1/2 1/4 12 16 20 24 24

10 It 12 4 to 6 5/16 12 16 20 24 24
6-1/2 to 8 -- V® 12 16 20 24 24
3 to 4 5/15 16 20 24 36 36

14 fc 16 4-1/2 to 7 3/8 16 20 24 36 36
7-1/2 1.8 7/16 16 20 24 . 36 36
3 to 5 3/8 20 24 30 36 36

18 N20 5-1/2 to 7-1/2 7/l6 20 24 30 36 36
8 1/2 20 24 30 36 36
3 3/8 24 30 36 42 42

24 3-1/2 to 3-1/2 7/16 24 30 36 42 42
6 to 8 1/2 24 30 36 42 42

30 To 5 1/2 30 36 42 48 54
5 to 9 5/8 30 36 42 48 54

36 To 7 5/8 36 42 48 54 60
7 to 9 ______ l£*______________ ____ _______________

42 48 54 60

*2It
W»WIDTH OP SADDLE BEFORE FORMING* O.D. 

OF INSULATION XI. 57.
PIPING DESIGN DRAWINGS SHALL REFER TO 
THIS STANDARD, JS-lS, FOR ALL SEMI-RIGID 
PIPE INSULATION, TO WHICH SERVICE THIS 
STANDARD IS LIMITED.

revised: 4*20-53
PO«M A ' H i i i

SaSMtlllN* MtMTMIt
CARBIDE and CARBON CHEMICALS DIVISION

UNION CARBIDE “• CARBON CORPORATION
SOUTH CMtULUTOH, «I*T VtMIHIA

STANDARD 
CRADLES FOR 

SEMI-RIGID PIPE 
INSULATION

N2

IS-19
CLASSIFICATION: DETAIL

SPONSOR: H2R RT: Otis'
APPROVED: RATE: S-2S-S/

UCC 003375 - 4J •
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V 0/A DRILL FOR
V OIA X y LONG 
CADMIUM PLATED 
MACHINE SCREW 
AND SQUARE NUT

RADIUS « ‘2 OD OF 
PROCESS LINE (ADD 
>ie" FOR ASBESTOS PAPER 
ON ALUMINUM LINES)

t*9 16 MFR STD GAGE (0598")

RADIUS - *2 OD OF 
TRACER LINE

PRESSED STEEL CLAMP 
FOR PROCESS LINES 7/8" OD 

AND SMALLER

PRESSED STEEL SPACER

THIS STANDARD IS MANDATORY ONLY WHEN INCORPORATED. 
WHOLLY OR WITH EXCEPTIONS. INTO DESIGN REPORTS. 
DESIGN DRAWINGS OR OTHER OESION DATA, OR INTO 
BIUS-OF-MATERIAL OR PURCHASE ORDERS,

NOTE*

MATERIAL SHALL BE ASTM A7 CARBON STEEL.
CARBIDE AND CARBON CHEMICALS COMPANY

A RlVIftlft* 0#
UNION CARBIDE ANO CARBON CORPORATION

SOUTH CHARLESTON. WEST VIRGINIA

STAN DA R D 
CLAMPS AND 

SPACERS FOR 
STEAM TRACED LINES

N SL

P-84A
CLASSIFICATION: DETAIL

SPONSOR: H2B &T& MTt: g/7/53
ncvistO: 8-3-53 APPROVED: DATE: 4-Z7-47
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M0ic omasioiuL ssu®akd8 fob eiqb mmhjuwvhk mr uquiatior

Standard Sit** and IblckDMIM

noR pm sizes -

■0*10*1 
Pip* 
fill*

Up#
O.D.

1* Doalsal 1^" ttalnal 2* Boalaal 2j* loBlnal 3’ ioolnal 3}* >0*10*1 4* fioaloal

Tbk. O.D. tbk. O.D. tbk. O.D. tbk. O.D. tbk. O.D. tbk. 0,D. tfck. O.D*

1/2* .84 1.00 2.88 1.56 fc.oo 2.06 5.00 2-35 5.56 2,68 6.63
3/4* 1.05 .90 2.88 1.46 4.00 1.96 5.00 2.24 5.56 2.77 6.63

X* 1-32 1,06 3.50 1.58 4.50 2.11 5.56 2.64 6.63 3.14 7.63

1-1/4* 1.66 .90 3-50 1.40 4.50 1.94 5.56 2.4? 6.63 2.97 7.63
1-1/2* 1.90 1.03 4.00 1.58 5.00 1.82 5.56 2.35 6.63 2.85 7.63
2* 2.38 1.03 4.50 1.56 5.56 2.09 6.63 2.59 7.63 3.09 8.63 3.59 9.63 4.16 10.75

2-1/2" 2.68 1.0a 5.00 1.31 5.56 1.84 6.63 2.34 7.63 2.84 8.63 3-3* 9.63 3.91 10.75
r 3-50 1.00 5.56 1.53 6.63 2.03 7.63 2.53 8.63 3.03 9.6J 3-59 10.75 4.09 n.75
3-1/2* 4.00 .75 5.56 1.26 6.63 1.78 7.63 2.28 8.63 2.78 9.63 3.34 10.75 3.84 11.75

f 4.50 1.03 6.63 1-53 7.63 2.03 8.63 2-53 9.63 3.09 10.75 3.59 11.75 4.09 12.75
4-1/2* 5.oo .78 6.63 1.28 7.63 1.78 8.63 2.28 9.63 2.84 10.75 3.34 11.75 3.84 12.75
5* 5.56 1.00 7.63 1.50 8.63 2.00 9.63 2.56 10.75 3.06 11.75 3.56 12.75 4.19 14.00

6* 6.63 .94 8.63 1.44 9.63 2.00 10.75 2.50 11.75 3.00 12.75 3.63 14.00 4.13 15.00
r 7.63 1.50 10.75 2.00 11.75 2.50 12.75 3.13 14.00 3.63 15.00 4.13 16.00
e* 8.63 1.50 11.75 2.00 12.75 2.63 14.00 3.13 15.00 3.63 16.00 4.13 17.00

y* 9.63 1.50 12.75 2.13 14.00 2.63 15.00 3-13 16.00 3.63 17.00 4.13 18.00
10* 10.75 1.56 14.00 2.06 15.00 2.56 16.00 3.06 17.00 3.56 1S.00 4.06 19.00
u* 11.75 1.56 15.00 2.06 16.00 2.56 17.00 3.06 18.00 3.56 19.00 4.06 20.00

12" 12.75 1.55 16.00 2.05 17.00 2.55 18.00 3.05 19.00 3.55 20.00 4.05 21.00
14* 14.00 1.42 17.00 1.92 18.00 2.42 19.00 2.92 20.00 3.42 21.00 3-92 22.00
13* 15.00 1.42 18.00 1.92 19.00 2.42 20.00 2.92 21.00 3.42 22.00 3.92 23.00

16* 16.00 1.41 19.00 1.91 20.00 2.41 21.00 2.91 22.00 3.41 23.00 3.91 24.00
ir 17.00 1.41 20,00 1.91 21.00 2.41 22.00 2.91 23.00 3.41 24.00 3.91 25.00
1B* 18.00 1.41 21.00 1.91 22.00 2.41 23.00 2.91 24.00 3.41 25.00 3.91 26.00

19" 19.00 1.41 22.00 1.91 23.00 2.41 24.00 2.91 25.00 3.41 26.00 J.91 27.00
20* 20.00 1.41 23.00 1.91 24.00 2.41 25.00 2.91 26.00 3.41 27.00 3.91 28,00
21" 21.00 1.41 24.00 1.91 25.00 2.41 26.00 2.91 27.00 3.41 28.00 3.91 29.00

22" 22.00 1.41 25.00 1.91 26.00 2.41 27.00 2.91 28.00 3-41 29.00 3.91 30.00
23* 23.00 1.41 26.00 1.91 27.00 2.41 28.00 2.91 29.00 3.41 30.00 3.91 31.00
24* 24.00 1.41 27.00 1.91 26.00 2.4l 29.00 2.91 30.00 3.41 31.00 3.91 32.00

25* 25.00 1.41 afl.oo 1.91 29.00 2.41 30.00 2.91 31.00 3.41 32.00 3.91 33.00
26" 26.00 1.41 29.00 1.91 30.00 2.41 31.00 2.91 32.00 3-41 33-00 3.91 34.00
27* 27.00 1.41 30.00 1.91 31.00 2.41 32.00 2.91 33.00 3.41 34.00 3.91 35.00

2B* 28.00 1.4l 31.00 1.91 32.00 2.41 33.00 2.91 34.00 3.41 35.00 3.91 36.00
29" 29.00 1.41 32.00 1.91 33.00 2.41 34.00 2.91 35.00 3*1 36.00 3.91 37.00
30* 30.00 1.41 33.00 1.91 34.00 2.41 35.00 2.91 36.00 3.41 37.00 3.91 38.00

31" 31.00 1.41 34.00 1.91 35.00 2.41 36.00 2.91 37.00 3.41 38.00 3.91 39.00
32* 32.00 1.41 35.oo 1.91 36.00 2.41 37.00 2.91 38.00 3-41 39.00 3.91 40.00
33* 33.00 1.41 36.00 1.91 37.00 2.41 38.00 2.91 39.00 3-41 40.00 3.91 41.00

}*' 34.00 1.41 37.00 1.91 3B.00 2.41 39-00 2.91 40.00 3.41 41.00 3.91 42.00
35" 35.00 1.41 38.00 1.91 39.00 2.41 40.00 2.91 41.00 3.41 42.00 3.91 43.OO
36* 36.00 1.41 39.00 1.91 40.00 2.41 41.00 2.91 42.00 3.41 4J.0O 3.91 44.00

37" 37.00 1.41 40.00 1.91 41.00 2.41 42.00 2.91 43.00 3.41 44.00 3.91 45.00
38* 38.00 1.41 41.00 1.91 42.00 2.41 43.00 2.91 44.00 3*1 *5.00 3.91 46.00
39* 39.00 1.41 42.00 1.91 43.00 2.41 44.00 2.91 45.00 3.41 46,00 3-91 47.00

40* 40.00 l»4l 43.00 1.91 44.00 2.41 45.00 2.91 46.00 3-41 47.00 3.91 48.00
41* 41.00 1.4l 44.00 1.91 45.00 2.41 46.00 2.91 47.00 3.41 48.00 3-91 49.00

Thl* *tand*rd dl»«n»l*nal thwl **v«r« tha f*llimlim 1haulatlan apaoifltat1 anal

A - c*l*lu* Slllaata, Standard - - - ------------ --- Sp*». 20-H
B - Calalua Slllaata, Hl*h Taaparatur* ----------- - - fpt*. 2S-K k 3241
C - IjbtitM Plbtr - Bp**t 2l-d

th« blank apaaa* thran abav* lndlaat* that th* lnaulatian 1* nat wad* 
■tandard In th* tM*ko**a*a f*r that partitular lina ilu,
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BASIC DIMEXSIOHAL KASMRDS AW UW TWPnUTUW KFC W3UIATI0H

Itutart Site* ud Thicks*****

DtOS PIPt SUES -

Sealant
rip*
Six*

rip*
O.D.

I.D. Of 
Ifllttl.

1* Sealaal lj- Sealaal 2* soala*! 2}- Hoalaal 3’ Bo*la*l 3i* Sealaal km loalul

Thk. O.D. Thk. O.D. Tbk. O.D. Thk. O.D. Thk. O.D. Thk. O.D. Thk. O.D.

1/k* 0.540 0.556 1.159 2.875 I.b72 3.500 1.972 4.500 2.503 5.563 3.034 6.625 3.534 7.625 4.034 8.625
3/8« 0.675 0.681 1.097 2.875 1.663 4,000 2.163 5.000 2.440 5.563 2.972 6.625 3.472 7.625 3.972 8.625
1/2" 0.840 0.856 1.009 2.875 1.572 4.000 2.072 5.000 2.354 5.563 2.690 6.625 3-384 7.625 4.384 9.625

3/4* 1.050 1.066 0.904 2.875 1.467 4.000 1.967 5.000 2.249 5.563 2.780 6.625 3.TT9 8.625 4.279 9.625
1* 1.315 1.331 1.06b 3.500 1.584 4.500 2.115 5.563 2.665 6.623 3.147 7.625 3.647 8.625 4.147 9.625
1-1/1* 1.660 1.676 0.904 3.500 1.400 4.500 1.944 5.563 2.493 6.623 2.974 7.625 3.474 6.625 3.974 9.625

1-1/2* 1.900 1.916 1.042 b.000 1.51*2 5.000 1.824 5.563 2.355 6.623 2.855 7.625 3.35b 6.625 3.85k 9.625
2* 2.375 2.106 1.047 b.500 1.578 5.563 2.109 6.625 2.609 7-625 3.109 8.625 3.609 9.625 4.172 10.750
2-1/2“ 2.875 2.961 I.019 5.000 1.301 5.563 1.832 6.625 2.332 7.625 2.B32 8.625 3.332 9.625 3.894 10.750

3* 3.500 3-531 1.016 5.563 1.51*7 6.625 2.0b? 7.625 2.547 8.625 3.047 9.625 3.610 10.750 4.109 11.750
3-1/2" 4.000 4.031 1.297 6.625 1.797 7.625 2.297 8.625 2.797 9.625 3.360 10.750 3.659 11.750 4.359 12.750
4* 4.500 4.531 1.047 6.625 1.51*7 7.625 2.047 8.625 2.547 9.625 3.109 10.750 3.610 11.750 4.109 12.850

4-1/2* 5.000 5-063 1.281 7.625 1.781 8.625 2.281 9.625 2.844 10.750 3.344 11.750 3-843 12.750 b.b67 14.000
5* 5.563 5-636 0.99b 7.625 1.494 8.625 1.994 9.625 2.557 10.750 3.057 11.750 3-557 12.750 4.182 14.000
6* 6.625 6.668 0.968 8.625 1.468 9.625 2.031 IO.750 2.531 H.750 3.031 12.750 3.656 14.000 4.156 15.000

r 7.625 7.688 1.531 10.750 2.031 11.750 2.531 12.750 3.156 14.000 3.656 15.000 4.156 16.000
e* 8.625 8.688 1.531 11.750 2.031 12.750 2.656 14.000 3.156 15.000 3.656 16.000 4,i;6 17.000
r 9.625 9.668 1.531 12.750 2.156 14.000 2.656 15.000 3.056 16.000 3.656 17.000 4.156 18.000

10* 10.750 10.844 1.576 lb.000 2.078 13.000 2.578 16.000 3.076 17.000 3.578 18.000 4.078 19-000
11* 11.750 11.844 1.578 15.000 2.078 16.000 2.578 17.000 3.076 18.000 3.578 19.000 4.078 20.000
12* 12.750 12.844 1.578 16.000 2.078 17.000 2.578 18.000 3-078 19.000 3.500 20.000 4.078 21.000

14* 14.000 14.094 I.500 17.09b 2.000 18.094 2.500 19.094 3.000 20.094 3.500 21.094 4.coo 22.09b
15’ 15.000 15.094 1.500 18.094 2.000 19.094 2.500 20.094 3.000 21.094 3.500 22.094 4.000 23.09b
16" 16.000 16.094 1.500 19.094 2.000 20.094 2.500 21.094 3.000 22.094 3.500 23.094 4.000 2b.09b

ir 17.000 17.094 1.500 20.094 2.000 21.094 2.500 22.094 3.000 23.094 3.500 24.094 4.000 25.094
18* 18.000 18.094 1.500 21.094 2.000 22.094 2.500 23.094 3.000 24.094 3.500 25.094 4.000 26.094
ir 19.000 19.094 1.500 22.094 2.000 23.094 2.500 24.094 3.000 25.094 3.500 26.094 4.000 27.094

20* 20.000 20.125 1.500 23.125 2.000 24.125 2.500 25.125 3.000 26.125 3-500 27.125 4.000 28.125
21* 21.000 21.125 1.500 24.125 2.000 25.125 2.500 26.129 3.000 127.125 3.500 28.125 4.000 29.125
22* 22.000 22.125 I.500 25.125 2.000 26.125 2.500 27.125 3.000 28.125 3.500 29.125 4.000 30.125

*r 23.000 23.125 1.500 26.125 2.000 27.125 2.500 28.125 3.000 29.125 3.500 30.125 4.000 31.125
2%" 24.000 24.125 1.500 27.125 2.000 28.125 2.500 29.125 3.000 30.125 3.500 31.125 4.000 32.125
25* 25.000 25.125 1.500 28.125 2.000 29.125 2.500 30.125 3.000 31.125 3.500 32.125 4.000 33.125

26* 26.000 26.125 1.500 29.125 2.000 30.125 2.500 31.125 3.000 32.125 3.500 33.125 4.000 34.125
2T 27.000 27.125 1.500 30.125 2.000 31.125 2.500 32.125 3.000 33.125 3.500 34.125 4.000 35.125
26- 28.000 26.125 1.500 31.125 2.000 32.125 2.500 33.125 3.000 34.125 3.500 35.125 4.000 36.125

29" 29.000 29.125 1.500 32.125 2.000 33.125 2.500 34.125 3.000 35.125 3.500 36.125 4.000 37.125
30* 30.000 30.125 I.500 33.125 2.000 34.125 8.500 35.125 3.000 36.125 3.500 37.125 4.000 38.125
31’ 31.000 31.125 1.500 34.125 2.000 35.125 2.500 36.125 3.000 37.125 3.500 38.125 4.000 39.125

32* 32.000 32.125 1.500 35.125 2.000 36.125 2.500 37.125 3.000 38.125 3.500 39.125 4.000 40.125
33" 33-000 33.125 1.500 36.125 2.000 37.125 2.500 38.125 3.000 39.125 3-500 40.125 4.000 41.125
34’ 34.000 34,125 1.500 37-125 2.000 38.125 2.500 39.125 3.000 40.125 3.500 41.125 4.000 42.12?

35’ 35.000 35.125 1.500 38.125 2.000 39.125 2.500 40.125 3.000 41.125 3.500 42.125 4.000 43.12536* 36.OOO 36.325 1.500 39.125 2.000 W.125 2.500 41.125 3.000 42.125 3.500 43.125 4.000 44.125

Tht» itmdtfd dloMtw«l »h*»t imn ttn fillwlaf inaulatlm »pnlfli»tl>M|

Cellular Class -------- Spa* a. 10-H, 10-J A 10-L

Tha blarvk apaaaa ahaim abawa India at» that tha Inaulatlan la not **ad* 
standard In tha thlaknaaaaa far that particular Una ait*.
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MSXC DXMK1DX0JU1 BXUDUXSS TOT UN T1XPERATVRI HP* IB3UIATXQ*

Standard Biaaa ud nickMUu

BXUdlAHD TCBXBO BXZE9 -

■oalaal
Ittba
SI (a

met.
0.0. 0.0.

1* Bealaal 1}* Soalaai 2* Soaisal 2}* Soalsal 3* Seaioal 3}" loalnal k* Seal cal

lhk. 0.0. Tbk. O.D. Tbk. O.D. n>t. O.D. Tbk. O.D* Tbk. O.D. »k. O.D.

xA* V* 0.250 1.31 2.88 1.62 3-50 2.12 k.50 2.66 5.56 3.19 6.63 3.69 7.63 k.19 8.63
ia* 3/8 0.375 1.25 2.88 1.56 3.50 2.06 k.50 2.59 5.56 3.12 6.63 3.62 7.63 k.12 8.63
1/2* 1/2 0.500 1.19 2.88 1.50 3.50 2.00 k.50 2.53 5.56 3.06 6.63 3.56 7.63 k,06 8.63

X/2* 5/8 0.625 1.12 2.88 l.kk 3.50 1.9^ k.50 2.k7 5.56 3.00 6.63 3-50 7.63 4.00 8.63
3/k* 3/k 0.750 1.06 2.68 1.62 4.00 2.12 5.00 2.kO 5.56 3.kk 7.63 3.9k 8.63 k.kk 9.63
3/k* 7/8 0.875 1.36 3.50 1.56 k.00 2.06 5.00 2.3k 5.56 3.37 7.63 3.67 8.63 k.37 9.63

i* 1 1.000 1.25 3.50 1.50 k.00 2.00 5.00 2.81 6.63 3.31 7.63 3.81 8.63 k.31 9.63
i* 1-1/8 1.125 1.2k 3.50 l.kk k.00 1.9k 5.00 2.75 6.63 3.25 7.63 3.75 B.63 k.25 9.63
l-i/t- i-iA 1.250 1.12 3.50 1.62 k.50 2.15 5.56 2.87 6.63 3.19 7.63 3.69 8.63 k.19 9.63

1-l/k* 1-3/8 1.375 1.11 3.50 1.56 k.50 2.09 5-56 2.62 6.63 3.12 7.63 3.62 8.63 k.12 9.63
1-1/2* 1-1/2 1.500 1.25 4.00 1.50 k.50 2.03 5.56 2.56 6.63 3.06 7.63 3.56 a.63 k,06i 9.63
1-1/2" 1-5/8 1.625 1.19 k.00 l.kk k.50 1.97 5.56 2.50 6.63 3.00 7.63 3.50 8.63 k.00 9.63

2* 2 2.000 1.00 k.00 1.50 5.00 2.31 6.63 2.81 7-63 3.31 8.63 3.81 9.63 k.37 10.75
2* 2-1/8 2.125 1.19 *.50 l.kk 5.00 2.25 6.63 2.75 7-63 3.25 8.63 3.75 9.63 k.31 10.75
2-1/2* 2-1/2 2.500 1.00 k.50 1-53 5->6 2.06 6.63 2.56 7.63 3.06 6.63 3.56 9.63 k.12 10.75

2-1/2" 2-5/8 2.6?5 1.19 5.00 l.k7 5.56 2.00 6.63 2.50 7.63 3.00 8.63 3.50 9.63 k.06 10.75
3* 3 , 3.000 1.00 5.00 1.81 6.63 2.31 7.63 2.81 6.63 3.31 9.63 3-87 10.75 k.37 11.75
r 3-1/6 3.125 1.22 5.56 1.75 6.63 2.25 7.63 2.75 6.63 3.25 9.63 3.62 10.75 k.32 U.75

3-1/2’ 3-5/8 3.625 0.97 5-56 1.50 6.63 2.00 7.63 2.50 8.63 3.50 9.63 3.56 10.75 k.06 U.75
k" k k.000 1.31 6.63 1.61 7.63 2.31 8.63 2.8k 9.63 3.37 10.75 3.87 11.75 k.37 12.75
k* k-l/8 k.125 1.25 6.63 1.75 7.63 2.2$ 8.63 2.75 9.63 331 10.75 3.81 11.75 k.31 12.75

3’ 5 , 5.000 1.31 7.63 1.81 8.63 2.31 9.63 2.82 10.75 3-37 11.75 3.87 12.75 k.50 lk.00
5* 5-1/8 5.125 1.25 7.63 1.75 8.63 2.25 9.63 2.81 10.75 3.31 11.75 3.8l 12.75 k.k3 lk.00
6* 6 6.000 1.25 8.63 1.81 9-63 2.37 10.75 2.87 U.75 3-37 12.75 k.00 lk.00 k.50 15.00

6* 6-1/8 6.125 1.25 8,63 1.75 9.63 2.31 10.75 2.8l 11.75 3.31 12.75 3.93 lk.00 k.k3 15.00
8* 8 . 8.000 1.82 11.75 2.32 12.75 2.99 lk.00 3.k8 15.00 3.98 X6.00 k.k8 17.00
8* ^M/6" 8.125 1.81 11.75 2.31 12.75 2.9k lk.00 3.kk 15.00 3.98 16.00 k.kk 17.00

10",-''^ 10 10.000 1.38 12.75 1.99 lk.00 2.k9 15.00 2.99 16,00 3.k9 17.00 3.99 18.00
10* 10-1/8 10.125 1.31 12.75 1.9k lk.00 2.kk 15.00 2.9k 17.00 3.kk 17.00 3.9k 18.00
12* 12-1/8 12.125 l.kk 15.00 1.99 16.00 Z.fck 17.00 3.00 18.09 3.kk 19.09 3.99 20.09

Thla lUndiTd dtoiailwidl »hot aavara tin fallaalng Inaulatlan apaeifltatlantl

Callular Glaae ......... Spat*. 10-H, 10-J A 10-L

Tha blank apaaaa thomi abava l&diaata that tha lnaulatlan la nat —da 
•tandard in tha thi aknaaeaa far that partlaular tubina alta.
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.1 EXTERNAL AREAS OP TANKS

(

TANK
OAHSTU

rut
BIAS
ABU

(w. FT.)

JH5UB
KUO
...»

(»a- rr.)

ABU
m u i.. 
or cru. 
(«. rt.)

!•-©» .» 34' 7.14

1.7? 1.55 4.71

*•-3" 1.14 5.57 5.79

J*-6- Ml 5.71 7.55

J’-O" T.O? 7.55 9.45

3'-5" I.U 10.10 U.00

*’-rr 17.17 11.45 17.57

«'-6" 15**0 17.05 14.14

J'-O" 17.54 n.io 15.71

V-fr" n.n 75.50 17.75

6'-0" 75.77 50.70 1538

..... 1UT 75.50 10.41

7’-0" 75.49 41.70 U.55

W • 1 (A s 4405 47.50 77.55
••-3" 50.77 53.55 7537

8*-6" 55.75 50.58 75.70

»*-3" 55.57 85,10 10.77

70.55 75.00 75.55

10'.0" 79.54 54.15 5U4t

10*»6" *5.55 57.71 7735

55.07 101.55 74.55

101.57 1U.77 7501

tank
01AHKTD)

rur
BUS
ABU

(m. ft.)

pjsam
HiB
AW

(«o. it.)

ABU
m u 
or ctl. .:

(50. FT.)

13*-0" U7O0 17105
--------- • —

17.70 j
177.77 in.45

1
>5.17 '

u'-o- 171.71 147.77 40,54

13’-6" 14704 15709 47.41

14 *-0" 157.54 lllitl 47.55

14'-6" 15505 175.57 45.55

15*-3" 17501 155.54 4707

X5’-6* 155.55 70205 49.70

16* -0" 701.05 QS3 80.77

16’-6" 715.57 m 51.94

17'-0" 775,55 - 51.41

17’-6" 540.5) m 54.55

154*47 m 5835

1B’«6" 755.50 m 5507

19v*0ot i WS4M - 55.55

19*-6* 155.55 - 51.15

70'-0" 51408 m 52.57

Jl’-O" >45.95 5» 59.97

;s’-o- 980,13 3 •5.11

23*-0" 41535 - 77.75

450.75 . 75.40

?5'-3" 450.50 79.54

KC/tt:
Amm llalad •**»» tri appraxiaat# and shauld ba uaad far aatlnatin* purpoaaa onlj.

I
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EXTERNAL AREAS OF INSULATED FLANGES

(Square F»et Per Flange)

KH.
PIPE

O.B.
ruNGi INSULATION THICKNESS

Slit
[1NCHXS)

(INCHES)
1" 1-1/2" r o-x/r 1" 1-1/2* 4« 4-1/2* 9> 5-1/2* **

Us *-u* 1U M ia 2.2 2.9 2.7 oa oa 4.4 0.7 <a
U* %-1/s US ia ia M 2a ta ta 4.2 4.0 9.0 0.2

i 4-1/4 us 1-4 ta 2.4 2.7 0.7 oa 4.0 9.0 0.0 0.4
W/4 4-4/0 us U§ 2a 2.0 ta 0.0 4,2 4.0 0.7 oa 0.0

1-Ut • u* ta ta 2.0 0.0 o.o | 4a oa oa 0.0 7a
t « us oa 2.0 2.0 oa 4.2 : 4-0 9,0 oa 0.7 0.2

o-o/t * 2.4 2.0 2.0 0-0 4.2
------1
M

r ^
9.9 0.3 0.7 0.2 0.7

* M/t ti 2.0
—

0-0
'

«a 4.4 4a 0.1 0.0 0.9 0.5 oa
W/2 0-1/2 M 0.0 oa <a oa 0.1 0.0 0.9 0.0 0.0 9.4

4 t 2-9 oa 4.2 4.0 4.0 0.0 0.7 7a 0.7 9.2 9.0
• 10 0.1 0.4 4a 4.9 0.2 0.7 oa 7a 9.2 9.0 _ 19.1
• u oa 0.7 oa oa oa 7a oa 7.9 9.0 U.l 10.9
• 10-1/2 4a M 0.7 0.1 7.7 oa 0.0 10.1 1M ua 10.4

10 14 4.7 0.2 0.0 0.0 oa 0.0 9.4 ua UU ua 14.7
u 19 0.9 7.2 7.0 9.4 oa W.2 12.4 u.o 11.1 1S.7 ioa
14 n T.S 7a 0.2 10.2 10.0 U.l ua _ .12,7 14.2 10.0 17.1
u 20-1/2 oa ! 0.7 10.0 U.2 ua 14.0_14,4 J ioa 17.0 ioa 10.9
u 25 0.0 U.o ua AM ,1M._ 14.7 ioa 17.0 ioa 19a joa ..

l*y__1

10 IT-1/2 0.7 1*.0 12.4 12*1 .3V __ ioa ’10.2 ua
'
,)|jl___ BJ-.

uajt4 at 10.4 10.7 ioa . ua 17.0 a.o 21.0 22.0

*m* •kiW •** Wfol*** md ihttild kt «m< fir utiatltii purpeMa only*
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EXTERNAL AREAS Q? INSULATED FITTTN5S 
(Square Feet Per Fitting)

non.
PIP! WSUUTI08 THTCJWLS5
SIZE

(INCHES) 1 1-1/J X 9-1/7 3 1-1/J 4 4-1/7 8 5-1/2 0

V* 0.1 0.1 0.1 0.1 0.1 0.1 0.9 1 0,1 0.1 0.4 0.4

*/+ 0.1 0.x 0.x 0.x 0.9 0.9 0.4 0.4 oa 0.8 0.1

i 0.x 0.x 0.9 0.9 0.4 0.4 0.8 0.5 0.8 0.8 0.7

1-1/4 0.9 Obi 0.4 oa 0.5 0.0 0.8 0,7 0.7 0.8 0.1

i-l/X 0.1 0.4 0.5 0.5 0.0 0.7 0.8 0.8 0.1 1.0 la

X 0.5 0.8 0.7 0.0 x*0 1.1 ... 1.9 la 1.9

KVl 0.0 0.0 ... ... i.i ! ux 1.4 1.5 UO 1.8 1.1

s o.o 1.0
r~ "

ux UX 1.5 Ul US u» xa x.x U4

>-1/1 u 1.9 U4 1.0 1.8 x.0 ta Ul us X. 7 Ul

4 1.1 Ul 1.7 1.0 X.1 X.9 7.8 M ... 9.1 ia

4-1/1 1.0 1.8 xa X.9 9.5 U8 UO 9.X 8.4 9.7 9.1

• -Uf.. UX _ 0.5 *.7 8.0 8.X 9.8 9.7 4.0 4.X 4.8

« UO 8.0 M 9.8 9.0 ^ j
j

4.5 > 4.8 5.1 5.4 U7

7 9.4 X.8 4.X 4.5 4.0 5.9 *.« U8_ •*9 8.7 7.0
!
: t 4a 4.1 5.X 5.1 8.0 0.4 8.8 7.1 7.8 uo U4

• 5.9 5.8 ft.1
r

7.1 7.0 8.1 8.0 1.5 1.9

10 «.« 7.0 7.5 8.0 8.8 5.1 8.0 10.1 10.8 ua 11.8

lr o.o 0.7 10.9 10.0 1U5 1U1 1U7 19.9 19.1 14.8 15.2
l>-

11.4 1U1 1X.5 18,8 ioa 15.0 15.7 10.4 17.X 17.8 1U8
1 10 14.7 15.5 18.9 17.1 18.0 18.8 18.8 X0.4 «U7 77.0 xxa

: 1* 18.4 11.9 10.9 na 91.0 X9.0 X9.1 14.8 15.7 XO.i 17.8
[ xo

XX.4 a.o 94.5 tS.8 94.1 X7.8 X8.0 >8.8 90,6 91.4 aui
XX X7.0 78.1 It.X 00.9 81.4 81.0 99.7 94.8 95.1 17.0 IW .

44.1M 11.8 99.0 94.X 95.5 90.7 98.0 It.X «U7 oia

aori;

At*m Uat.d above «n apprextawto Ul bhould bo uo»4 far ortloatUw pwpoaoo ooljr.
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EXTERNAL AREA OF I EMULATED PIPE

(?Tjare Feet Per Lineal Foot)

0SH.
PIPI

4RCA or 
BAAX PIPI

M5UUTI0M TKICDtCSS

SI2E
'J*arc3

l lit L* f 9
(*0. FT.) 1 1-1/* 2 2-1/2 * 1-1/2 4 *•1/2 • 5-1/2 # « 6-1/2 7 7-i/» * 6-1/2 9

1/5 uoo i* 0U7 «.» b* Ul U7 2.0 2.0 2.5 2.0 0.0 5.5 M oa oa 4.0 I 4.

1/4 ** 0.7 U0 1.2 to 1*0 2.0 2.0 2.5 2.01 sa 0.0 0.0 oa 4a 4.0] 4.

! i/i ! an 0.7 1.0 14 1.5 1.0 2.0 2.2 0.0 t.* *a 5.0 1.0 4.2 4a
i

4*7 * 4.

! i/« ! .no
1

0.0 1 1.0 L.0 u
r....
u 0.1 2a 34 2.0 aa 0.4 0.7 2.0 4.2 4.4 4.7 5.

: «/« .m 0.0 1.1 lO u* 14 ta 2.4 U7 2.0 i 2.2 2.5 5.7 4.0 «•* 4.0 4.0 5.

X •*44 0.0 1.2 1.4 U7 2.0 0.2 » 5.7 2.0 2.5 5.0 4.0 <* 4.5
1

<• ! s.:

: 1-1/4 025 I 1.0 1*0 1.5 1.0 2.0 20 2.0 2.0
I

2.1; 2.4 2.0 5.0 44 4.7
\

*4’ 5.

1-1/2

^
•400 1

iu
u U0 1.0 *a 2.4 2.0 2.0 2.2 2.4 2.7 ... « 4.7 wo 5..

* *ut
'
1.* b* U7 s.0 2.2 2.0 *.* ... 2.2 2.5 2.0 4a: «•* 4.0 5.1 U

jy/*

a

-TM u. u* 34 2.4 0.0 *.* ta 0.7 2.0 4.0 « 5.0 5.2 ».

.*17 1 1.5 1 1.7 J 2.0 0.1 2.5 « ... 4.1 2.0 2.0 oa 4.4 4.0
r~ ~

4.0 5.1 sa! v

!*-V* 1.04* 1.0 U» u 2.4 « 5.2 2.7 4.0 4.2 4.5 4.0
'

5.0 5.0
4.0 | 0..

rr
1.170 U7 *.o 2.0 0.5 2.0 0.0 5.0

i
2.0 | 2.2 4.1 4.4 4.5 4.0 5.1 oa 5.7 U

1 4-1/* um
------ 5----------
ut' Ul <•*

1
*.o: *.* 0.2 0.4 i#7 4.0 «»« 4.5 4.0 5.0 5.0 j 5.1 5.0

t 1.450 0.0 0.0 0.5 >•* ia 0.5 2.0 2.2 4a 4.4 4.0 5.1 0.4 ; 5.7 5.0 *»•

f l.*M i 5.1 1 ».* 0.0
5.1 ! 0.5

5.0 0.0 4a 4.4 4.7 4.0 5.2 5.4 5.7 5.0 5.2 0.

7 U*H j 2.0 1.7 *a 5.5 S.0 *.* 4.4 4.7 ! 4.2
5.2 sa ; 5.r 0.0 0.2 5,6 0*

i
\ • *.*57 :

— ~~1

*.*
j

L *4: t.1 1.0 5.0 4a 4.4 4.7 4.0 0.2 sa 5.7 « 5.5 5.7 7.
i ^

• 1.91 ’
"J

0.4 *•* 5.5 4a
—^

4.4 4.7 4.0 5.2 5.4 5.7 0.0 5.2 0.5 5.7 ?.* 7.

10 *.n* ■ 1.4 *.* 5.0 4a 4.4
r

4.7 j 4.0 *.* 5.4 5.7 5.0 0.0 5.5 0.7 74 7.2 7.

11 *••71 ; *.* W 44 4.4 7*7 UT
i.4 *.7; 0.0 0.5 0.5 « 7.0 7.0 7.0 7.

—
u !.**» 1

1 '* ■"
Sol

TT
V V ... *.« : 5.7 4.0 0.2 0.0 0.7 7.0 7.0 7.0 7.0 o.:

! 14 *.*0* 4.0 « v. 5.5
r i

5.0 4.1 0.2 0.0 4.0 « 7.4 7.0
•

74 5.5 o.-

1# UU j <>» 5.0 5.0 5.0 •a 0.2 0.0 *.■ *a 7.4 7.0 7.5 0.2 5.4 0.

u 4.710 5.0 5.5 5.0 0.1 5.1 0.4 0.* 7.1 7.4 7.0 7.5 0.2 5.4 0.7 5.5 ‘ t.l 0.

>0 «.m 5.0 0.1 0.1 0.0 5.0 74
T

7.4 7.0 7.2 0.2 ta .. 0.5 0.2 0.7 10.

n 5.747 ' 5.1 5.0 0.0 7.1 7.4 74
1

out! 4,1 2.4 0.7 0.0 0.2 0.5 0.7 10.0 'lO.f 10.

*4 5.105 0.0 7.1 7.4 7.0 7.0 1.2 0.4 0.0 0.2 0.5 10.0 10.5 10.2 1°.S u.

20 0.007 7.4 7.4 7.0 0.0 0.4 .•fl. 0.0 ••* *.5 0.7 10.0
tr

10.1 11.0 :ua u.

» r.m 7.0 t.0 0.4 0.7 0.0 0.2 0.5 •*7 10.0 10.2
1

10,0 10.0 u,o HO u.0 ;xi.t 12.

*0 *.a»4 | 0.4 0.7 w M t.s 0.7 10f0 10.2 1°.*, 10.0 ll.o U.l 11.0
—r

u.i i*a 12.1 12.

»« »0«lJ 10.0 }«,5 }°>0 H.Lau*
WmjTi... ", J

2?*0 'wj

vent.
Ar*k ll.t.d above tn apprort.*'. and ahejld bt und for miIwUbi purpo... »nlj.
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C1BCUWTPUCTCC 07 IKSIXATO LIMES 
(la Uaaal faat)

LIW 
i Z 1l

INSULATION THICKNESS
7TTTJ 1 1 *2 2 2 '2 3 3 <2 4 4*2 5 5*2 6 6*2 7 7»2 8 8*2 9

<2 .74 1.0 1.3 1.5 1.8 2.1 2.3 2.6 2.8 3.1 3.4 3.6 3.9 42 4.4 4.7 4.9

34 .80 1.1 1.3 1.6 19 2.1 2.4 2.7 2.9 3.2 3.4 3.7 40 4.2 4.5 4 8 5.0

1 .90 1.1 1.4 1.7 1.9 2.2 2.4 2.7 3.0 3.2 3.5 3.7 4.0 4.3 4.5 48 5.1

1 *2 1.0 1,3 1.5 1.8 2.1 23 2.6 2.9 3.1 3.4 3.6 3.9 4.2 4.4 4.7 4.9 52

2 l.l 1.4 1.7 1.9 22 2.5 2.7 3.0 3.2 3.5 3.8 4.0 4.3 4.6 4.8 5.1 53

2'2 13 13 1.8 2.1 2.3 2.6 29 3.1 34 36 3.9 42 4.4 4.7 4 9 5.2 5.5

3 1.4 1.7 2.0 22 2.5 26 3.0 33 33 38 4.1 4.3 4.6 4.8 5.1 5.4 56

3*2 1.6 1.8 2.1 2.4 2.6 2.9 3.1 3.4 3.7 39 42 4.4 4.7 5.0 5.2 53 5.8
4 1.7 2.0 22 25 2.6 3.0 3.3 3.5 3.8 4.1 43 4.6 4.8 5-1 5.4 5.6 5.9
6 2.3 2.5 2.8 3.0 3.3 3.6 3.8 4.1 4.4 4.6 4.9 5.1 5.4 57 5.9 62 63

8 2.8 3.0 33 3.6 3.8 4.1 4.4 4.6 4.9 5.1 5.4 5.7 5.9 6.2 6.5 6.7 7.0

10 3.3 36 3.9 4.1 4.4 4.7 4.9 52 5.4 5.7 6.0 6.2 6.5 67 70 7.3 73
12 3.9 4.1 4.4 4.7 43 5.2 5.4 5.7 5.9, 6.2 6.5 6.7 70 7.3 7.5 7.8 6.0

14 4.2 4.5 4.7 5.0 5.2 5.5 5.8 6.0 63 6.5 6.8 71 73 76 79 8 1 8.4

16 4.7 5.0 5.2 55 5.8 6.0 6.3 6.6 6.8 7.1 7.3 7.6 7.8 &l 8.4 8.7 8.9

18 5.2 5.5 58 6.0 6.3 65 68 7.1 7.3 7.6 7.9 8.1 8.4 8.7 8.9 9.2 9.4
20 58 6.0 63 6.6 68 7.1 7.3 7.6 7.9 8.1 8.4 8.6 8.9 9.2 9.4 9.7 9.9
22 6.3 6.6 68 7.1 7.3 7.6 7.9 8.1 8.4 8.6 8.9 9.2 9.4 97 9.9 102 10.4
24 6.8 7.1 7.3 7.6 7.9 8.1 8.4 8.6 8.9 9.2 94 97 9.9 10.2 10.4 10.7 11.0
26 7 3 7.6 7.9 8,1 8.4 86 8.9 9.2 9.4 9.7 9.9 10.2 10.4 10.7 11.0 11.3 11.5
28 7.9 8.1 8.4 8.6 8.9 9.2 9.4 9.7 9.9 102 10.4 10.7 11.0 113 11.5 11.0 120
30 8.4 8.6 8.9 9.2 9.4 9.7 9 9 102 10.4 107 11.0 113 11.5 118 12.0 12.3 12.6
32 8 9 9.2 9.4 9.7 9.9 10.2 104 10.7 11.0 11.3 11.5 11.6 12.0 12.3 12.6 12.8 13.1
34 9.4 9.7 9.9 102 10 4 10.7 11.0 1 1.3 11.5 11.8 12.0 12.3 12.6 128 13.1 13.3 13.6
36 9 9 102 10.4 10.7 11.0 11.3 11.5 11.8 12.0 123 12.6 12.8 13.1 13.3 13.6 13.9 14.2

wc

Th* tirtafimHi llrWd ifcnt tM ippmlMU sad «hwU ba un4 far 
utUktlai purpaaaa nlj daa dataralaiaf hand aad vlr* rtqulmul*.
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