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T WA DT, 25, 199 7,419 5, 19148

(17 -qm PR wwowT.E) Ewn o600 Pt s
fireae, 19s0 F¥ae wOAT § uwfony fwg i &
7 wfey @r {rafrfay el ¥ Jwihur fed
T -

(1) @1 w1 f7. mem yrafoate zand, 1960
{2) wr.wr fa w70 fmw 2y me e
(ay wow f7 7 a0 4aa forhe omwree, 1990
(1) BT T osam s it g TR, 190l
{5y ar e BTy sug fiops 2afave?, (s

(8) wrowr 3 wagr o2 tmm pe w004
{7y A ar & q WA zoafoaie pawd ino g

(7) wowr T w250 faats 407, 190y
(&) e m fr mer gozfonim pwrer o0y

(o) Arw froAear s fRalwm o 20w bsus

(10) wi.gr fa wer seafaars oAeRaT. (o0
tir) arowi Brooear g0y fehe po fesEe (e
(12) arwr .omsar Ralerie 25 KO 1905

(13) wowt.Fr Hmn g3 fEiR 4 R, 1005

MINISTR OF INDUSTRY
{Department of Indusiyizl Developmenui
iCentral Boilers Board)
tnoew  Delhii ihe 6ih December, (4¥4

(GSR. $9—~Whereas certain  deaft regulations, (urties
lo pmend the Indien Boiler Repulatiops, 1¥50, were published
05 required by sub-secting (1) of Section 31 of the ladun
Railers Act, 1923 (5 of 19231 at page No. 2509—2544 ol
ihe Gazette of fadia, Part I, Secfion 3, Sub-section (i}, dated
the 25th MNovember, 1995 under the rotification of the Govern:
ment of India in the Mipistry of Industry (Depuiment of
Tndustrial Development) (Ceniral Bollers Hoard) Noo GSR
498 duted the ¥th November, 1995 inviting objections and
suggestions from sil porsons likely (o be affected thepeby till
the expicy of & period of forty-tive days from the date the
gazelte confaipmg rthis potification Js muacle svwileble to the
public |

And whereas the said Guzelte was mede nvailtbla o the
public on the &h December, 1995,

And whereas oblections /sugpestions have been  received
and considered

Now therefare, in exercise of the powers conferrerd by
Section 28 of the Indian Boilers Act, 1923 (5 of 1922, the
Centrsl Boilers Board lLiereby mnkes the foliowing regulations
further to mmend the Indisn  Baoiler  Regnintions 1950,
namely e

1. (1) Thess regulntions msay be called the Indiin Noiler
(Second Amendment! Kegulatlons, 15996

(2} They shail come jnre foree on the date af then
publication in  the Ofeial Guactie.

2 Ia tbe Indian Boller Reguludions. 1930 thejeinafter
referred 1o oy the said Regulations), in regulation $d3 - .

tit in sub-reguletion f¢) in peraeemph (vi, after the
word and Hgures, “Fiecure XI[I712" the falinwing
word, Jetter and flanies shall be inserted, nunely © -
Yor XILAI2AM

e

(i) after Agure XII/12, the follow!

inserted, namely -

PO

Fig, x11/12;

tal Shell to end plote seams |

Reverse sitle fillet weld may be mmitted w
shell vutside dinmeter iy less than 1800

Fumace & end plate nnd reversal chamby
plate semins.

The reverne wde Allet weld may be ollitted
the furnace iy Jess than 750 mm. outside dia
ad the seam jv protected by a refractory b

Note—The ahove requirenieals (nr reverse side fller +

are dictated by consideration of aecessibilir,
weldiny but whencver i is generally pracficabl.
insert w filet weld of the requisite quulity for
circumstance of the senm then the weld should
inserted. It is preferable to complete the Allet w
before welding from the other side whenevor 1t
practicable o do so

the said regulations, m regulition 546,—

i) for sub-regblation (g}, the following seb-regulation

shull be substiuted, namely !--

“1g) The minimum mean infernal dismeter of fur-

naces shall not Be less than rhose given in Figure
XIF{20 A depending on the net heal inpul.

(gr) Where furnnce flue is mocde up aof plain or ¢orru-

gated sections or both, they way be connsered o
esch other by fuslon buttwelded circumferential
s&ans.

(gged (i) Viein furscees shall not exceed 3 m. in Jenpth

except in the case of reverse flime boflers,
whizh are considercd 1o be inkereally flexible
or ay provided in clanse (). Th il nther
cnses flexilhlity shall be provided n the furnice
hy mesns of corrugalions or bowling  honps
or steppine of a minimum of 130 mm in the
diameter of the furgnce. See figures XII/20-B
to X /AG-F

If corrugations are uysed 0 provide Bexibilily:
at least onc-thitd of the furnnce length shall
be corrugated

Breathing spaces ng per sub-reenlntion fi) of
reppliation 590 shaill be provided fur Loilers
mude As per this clavse.

111) Norwithstand g the provisions of chausa (1),

plain furnaces longer than 3 . are allowed to
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Jlighe . RARdignty heasing surlace compiriiey
¢Mnsce tuza &nd wrapper piate
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Yigure XIV/20 E
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LnQurger pire )
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T
LAL LAY 4 H NEVEALAL CHak :I
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t,; ’A'
,..:{JR h}. ol
SEMI-WET BACK BOILEA
Mgure X21/20.7
(1ii) in sub-regulation (). for the wopd. letters nnd figura “and XII.'16", the following word, lerters and tiglres

shall be substituted, namely ;—



[ Jiemat 504))

:-' o Tt e . (iv) after fgure X1I/16, the foliowin
A wserted, namely :~-

fv) subrepmation (k) shall be delet

2 lir the waid regulatioms, in regulation

C), e seb oresulntion (b)), in paragraph
words, dptfos. brackets ond [gwres
XU, tue following words, lctler
brocke!y ue™ L substituted, namely -

“(See Gigure XILAI and XA

(i) ofter Agure 41, the following figure <Lnll
nemely ;—

CXE1s and XISI6AT O

the weld provided that the protrusion and

NOTF |—The pluie edge redius of por fess thug ef2 |y only i
rquired when furtice, end s exp o wrd to o flame wrew pre adeguetely insulaled to prevent ovr
or comparably hgh temperstoe. cp. ot the ey :

AH dimensions are in mHlimetres

ta the reversal chamber,

2 the front end of the furnage can - ooigle bovond Attachment of furnace tu end plate dr rw\crml chan

—e— 035 D with 0
i min of 8

L5 weld

ﬁl Dreorotvnn'\

] %diusr’T
b o 1 toys
i a !
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S If- the saidiregblotions, In repuladhon,. §55,— (ii) in flgure XTT/8S, after figure C. the followlng flgures
: shall be inseried, namely :—

(i} In ..b-regulntion (d), in sccend pacageus, in sub-
par- weph (i), tor the words and flgures "'[Figures
Xity84 to XIL 3", the following w. ds and RAgures i1ii) afier figure NI1.92, the following flgure shinll be
shall be subsituted, namely (— incerted, namcty —-

e —

e e . — —— - -

F e &[10 min or mm whichever 15 lorger. %

(a) . I

FoeSmin of §mm whichever 15.1arger,

(0
i‘ NOTE :~These are -generally used when # 15 groter than &2

Fig, X 11/ 85 D Set in branches (full penetration weld)
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-~

, S
a - 50 min
Sy = 1510 265mmn L
Sa =0 103 mn .r._
1.5 10 2.5min
r g 'thttre f < 5 mm g,
9‘—-“- 1 E2-5 S 4 mm

S N

s,

NQOTL . Thest reocemmendations hove been included for
genernd guidunue discretion shoukl be used in apply-
ing the maximum and minimom dimensions quoled
which »re subject to varintion according to the
welding procedure employed for example, size and
type of tlestrodes the position in which the welding
ig carricd out and the practicability of carrying out
salisf-ctory non destructive testing, where necessary,

B2 GL/97—15

a 151015

S .2 W03 mm
Strd t03mm
g, =15t 3 mm
g, -ee note 2
b «0% 3 mm
ro=ftolimm

where r>9.8mm
g, » see note 2

LE%
=

@
=
RYYYY

LIt is recommended that in ne chse should the gop
betweep the brapch and shel]l exceed 3 mm wider
gaps [ncrease the fendency o spontaneows cracking
during weldipg particularly as the thickness of the
parts joined increasey,

Fig. XJI/8%52 Siondard weld preparation deted
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FROKT TURE PLAE

‘7 15" min
.,.7_...(;

Tl tale bole

_ Lunsideration moy oe given 8
3 tus grtak o3 the required

vld dimsnmnwgs. >

2 4y or &
} \S@\ - 58 Mg X1 85

E =g mam
L oseZwun but not iess than 6

b EITMERTISLY GRE W homedres.

Fug, XH;BS F. Set in bronches with added campensigtion rings.
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(b Equal bronch
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583

e T T e e

cection ot ¥y

A2
t

—-}L«Jmm loq"s

Setlioh ot w

. o mim
12-5 + 1.0 161t 1.DJ

g, }ré:f{I/S"'f Lianl preparaten and assambly of set on right angle

breniches

6. 1p the said regulations, for regulation 564 the follow-
ing regulation shell be substitiied, namely:—

“564, Whelly - (a) The warklng pressure of cylin-
drical shells {or Class [ bollirs shall be determined
in accordance with regulations 270 and Z71.

(b) The working pressire of aylindrical shells for
Class II and Class II! bailers shall be  dstermined
by the following formula:

(t- 1.5 SC

Equation X/

Wheere-
t is punimum  thickoess, of shell pate fn. pom.
WP is working pressure in Kg/em®
D is maximum inteinal diameter in mm.
S is minimum teasile streagh of plate in Kg/mm®.

C is a constant, as given below.

without Lugking

In 0o case, howaver, shall ta= £330 9 safay o the guclt
beiess than 4 or the plate thickaess’ be less tham specified in
Toble XIIf3 given under Regulation 563.

Ce 27 where Clasy 1T requirements are comy jed
with,

Cem23 Fyr Ziass U1 boitics e 3teess ralisvad,
CmZl for Class LI bolizrs- whea norsirses mlisved.
Where boilers have a nest of nests of horfzontal tubes
So that there is a direct tensian on the tube plates dus to the
vertlcal load on the boilsr ends or to tuhe plated acting ag
horizontal tics across the shell:

(1) each-atternate fitbe in thy outer vertsal row of
tubos shall be a stay tube.

(i) the thickoess of tub: plates aad the spacing i
the tubes shall be such that the section of megat
taking the load is sufflcient to keep the streas within
that allowed on the shell plate, as dstermined by
the following forrmular—

t~2) 8
WP oa e~

2D

Equation XTI/
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Where—

T is the thickness of the tubs plate in mm.

WP is the working pressure in Kgjcm?

S Ia the mininygm tensie strength 1o Kg/mm?

D is twico the radial distance of ths ceaire of the
outer row of tube holes from the axis of the

shell in mm.

Jis the percentage strength of the plate through
the tube holes, 100 (p - d)

je. = —m—— —

P
P is the vertical pitch of tubes ia mm.

D is the diameter of the tube holes in mm.

X11/3

Notc —The tube plates botween rhe stay tubes shall comply

with the requirernents for tubes plaes (Reg.577).”
7. 10 the sald regulations, for regulation 574, the follow-

ing regulation shall be aubstituted, pemely:—

“574. Stayed gat S_uffaccs_ (g[hg:_}h;n;n 3 Crowns  of
Vertical Boilera). ~

STAYED HEADS/BRACED AND STAYED
SURFACES

For various braced and stayed flat plates and
thosg which by th2c regulations  require
staying as flat surfaces with braces or staybolts
of uniform diamazter  symmstrically spaced,
the thickpess should be calculated by the
following tormala; namely:—

A P
w Cd T+cl

Vhere, -

P = deslgn pressure in kgfjcm®

¢ = thickness, in mm.

d = diameter of the largest circle taken between
staying points of the plate (in mm)

f, = 0,85 (as defined in regulation 271), kefiom!

e, = additioral thickness equal to .75 mm (2,03 in)

C = coellicieat having the following values:—

(1) C=0.33 for fdaoged coanections ,

NOQTE. : d is the diameter of the largest circle taken

from the ¢oxnmeacement of the curyature of the

flangs.

(2) C=0,40 for stays screwed in plato with nut or

secrewed god welded, or plain end strength welded

on the outside ;

(3) C0,33 for screwzd bar stays with  washer

of not leag thaa 3.5 timas the diamater of bar stay ;

(4) C=0.31 for sctewad bar stays with

cing plate, washer and nut on the outside.

reinfor-

MNOTES :

1. If the plate is stayed i uny othst way, average values
of C shall bs taken into account.
2. If the plate is flame swept, the thicknass shall be in-
creased by 109,

B.

1997/MAGHA 5, 1918
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3. The welding nterials used in the manufuctuce of

these plates shall not have the ultlmate tenslle
atrength less thap that of the plate wsed.
In the said regulations, for regulation 575, the foliow-

Ing regulation shall be substituted, nomely:—

‘<575, Flat crown plates for verlical boilers—

(i) Flat crown plates shall be suppocted by the up-

take andfer bar stays,

{ii) The insjde radjus of curvaturc of the flange

to the ghell or firs box shall be not tess than four

times the thickness of the plate and In no case less

than 63 mm where the plate is {langed for stta-

chment to the uptake, the inslde radius of curvature

of the flanga shall be not less than twice the thick-

ness of the plate 2nd in no case less than 25 mm.

(iii) The thickness of fgat crown plates shall be de
termined in accordance with Regulation 574."

9. In the said regulations, for regulation 576, the following
regulation shall be substituted, numely : —

“576. Wide water spaces between and around
nests 1 —

tube

The thickness of plate at wide water spages shall be

calculatad as per regulation 574 taking d = V/(A'+B%)
where, —

A —is width of the wide water space between the tube

B

10.

nests in mnm measwed from centre to centre of the
tubes; and

-~ ls pltch of the tubes in the boundary tows of the wide

water space in mm.”
In the said regulations, for regulation $77, the foliow-

ing regulation shall be substituted, namely:—

‘‘577. Flat tube plates apd

tubes nests —

(a) Stay tubes and plain tubcs..—

i

(in

Stay tubes are tubes having & weld depth equal o the
nomical tube thicknesy plus 3 mm as shown typically
in figures XI/68BA()} 10 (iv). These stay tubes are
not required within tube nests except when the tube
nests compriso tubes which are expanded only as
shown typically in figure X1I/87A(iii).

-If tube nests comprise plain tubes which are expandsd
and beaded, expanded and belled as shown typically
in hgure XI/6TA  (iv) or  expanded
and welded {as shown typically in figures XII/67A
() and (i)}, welded stay tubes [(as shown typically
in figure XII/67A() to (iv)] shall be used in boundary
rows iu sufficient numbers to carry the flat plate load-
ings outside the tybe arca.

(it) For plain tibes and stay tubes cxposed to flame or

(iv) Hagh'stay tube shall be

(b)

gas temperatures exceeding 600° C., the cnds of wel-
ded  tubes shall  be dressed  fiush with the welds
and the ends of the expainded tubes gnall be as shown
in figures XII/67A(iH) and .(v). If not so exposed,
the ends of welded tubes shall extend a maximum of
10 mm beyond the weld or, in the case of expanded
tybag, the tubss shall project beyond the tube plate
up to a maximum of 15 mm,

i designed to carry its due
proportion of the load on the plates which it supports.
The thickness of stay tubes welded into tube plates
shall be such that the axial stress on the thinoes
part of the tubc does not excesd 70 N/mm?t.

Parts of flat plates within tube nests :

1f stay tubes pre ussd within tubes nests, the thick-
ness of the tube piate shall be calculated in acoord-
ance with regulation 574,
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11. In tha said regulalions, io regulation 581, iu sub-
regulation (bj,—

“Welded attachment of stay tubes bo as shown in
Figures X11/67, X1J/67A, XI1/68, X1I/G8A and XI}/6%.”;

(i)for the last paragraph, the following shall bo  substi- (i} after figure XI1/67, the following figure shall be in-
tuted, namely ;—

serted, namely:—

£ maoxy ‘,I T [(‘

Imingy > ey
7 f// / A\ o { .
)/IH/ i B N -"/ '%
L : “"/ i 1.
I - / // ‘}\ # RO
tA i “E |

/)
E P * 2MQOx

T max
- 1
7'*777'7
,// / ,
//// /1
>4

All dumen3iohs ore In mitmelres,

Flgﬂ?67b'l¥mcul atlachm et 701 plash tubes,
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(iii) after f:surc XLIIéH the followmg figure shnll bc in scrtcd, namcly —

[PART II —-—Sﬂc 3(1”

lu

(w) te! g

Al dimensiont ore in milimetres.

F'Q.EII/GSAWDICQI' attacnment of stay fooes.
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12. 1 the aid regutations {a) Arrangement of stays: gmys ghall be arranged to give
sufficient breathiog spuce around the furpace connee-
(i) for regulation 390, the fallowing regulation shall be tions and tube nests (sze figures X175 and XIL/TT),
substiluted, namely:— gnd shall divided the ungtayed areas equally.
590, Brepthing space:— fb) Multi-tubulur botlers: For Dboth thce  front  and
rear  attachment of  furbaces, the  breathing
Breathing spaces as provided in clause (i), (if) or (iii) shall spaces between furnace and “-”_3‘-". nests ar  hetween
b provided Jepending on  the desivn of the boiler furnace and‘ shell ghatl b':_a_ minimitm of 30 mm or
with special atteation to the provisiony of 3sub-regulation 5% of  the shell inside  dlameter, whichever
(ggg) of regulation 346 regarding furnaces. is larger, with a maximum requirement of 100 mm.
Clearances between the fumace and wet-back wrap®
(1) For boilers as per clause (i} of sub-reguiation (gg3) prr plates  shall oot require copsideration as breg~
of regulation 546:— thing spaces.

In the case of reverse flame boilers, the breathing space at the front end  between fumace and tube nests  shall
be not less than 50 mm and the breathing spacs formed by th- outsr-annulir area of thz furnacs rear plate ghall
be not less than 50% mm oy 5% of the shell inside diameier, whichever is larger, wta a maximum of 19 mn,

Breathing spaces bstween gusset or link stays and tube ends shalt b2 nyt less than 100 mm.  Clearances bet-
ween the tubes and wet-back wrapper plates shall nor  requore consideration as breathing spaces.
Breuthing spaces between tubes and shells shzl! be not less thaa 40 mm.
Breathing ¢paces berween gusset or link stays snd furnaces shull brinot less than 200 mm except that for shel]
outgid : diameters-exceeding 1800 mm and faraice leagtis exe22ding 310 manthy shudi benotizss thwn 230m o anld

for shi}l outside diameter less than 1400 mm and furnace lengths 1:ss than 3000 mm they shall be not less than
150 mumn.

All other breathing spaces shall le 3 minimum of 50 mm or 39/ of th= szl insidz diameter, whichever is larger,
with & maximum requirement of 100 mm.

(c) Cornish and Lancashire boilers:

In Cornish boilers, the circle defining the breathing spaces shall bz as shown in figure XII/73 i.c. the distancs
AB between the centre of the stay circle and the ceatre of tho flue shall b2 notless than 32 4 63, where e is the thick-
ness of the end plate in millimet, es.

NOTE:

For Lancashire boilers, the proportioas shown in table XII/6A given bslow are recommendsd for the portion
of the end plates above the furnaces and flyes.

Table XII/6A
Breathing space for Lancashire boilers

Thickness of end plate (in mm) 13 14 16 18 20 over 20

Dimsnsion L {in mm) (s: e figure XI1/70) 255 280 305 330 330 340

It is recommended that the breathing space b:low the fue br apyrodmately one-half of the dimensions given
in table XII/6A.

(i) For boilers as per clause (if) of syb-regulation (geg) of Regulation 546:—

Steys suall give breathing spaves around the furnanc: conngctions anJ  tube n=sts (se2 figures XI11/70 to X177,
X11/80, XIT/30A, XII/80B, XII/:0C and XI[/80D) end equally divid: the unstay.d arcas. Breatning gpaces bstween
furnaces and tub2 nests shall be = mizimum of 30 mm or 59 of ti: shall outside dia neter, whicasver is larger, but
need not be more than 100 mm,

Breathing spaces between furnaces and sheil, shult be as givea in Table XII/6B or XII/5C as annlicable, but
shall be not less than 50 mm or, for bowliag hoop furnacss, aot less than 75 mm as ineasured from the outside dia-
meter of the bowling hoop.
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For the boilers having more than one furnace, breathmg spaces between furnaces shallbenotlessthan 120 mm.
Breathing spaces between gucsset or link stays and furnaces shall be not tess than 200 mm, except for;

Shell outside diameter > 1800 mm
or furnace length >6000 mm 250 pim.
Shell outside diameter <1400 mm
or furnace length <3000 mm 150 mm

Breathing spaces between gusset or link stays and tube pests shall be not less than 100 mnm.

When unflanged flat and plates as used, the breathing spaces between gussets or link stays and furpaces shall
be increased as follows;

Tucrease 200 mm to 220 mm
Increase 250 mm to 275 mm
Tncrease 150 mm to 165 mm
Increase 100 mm to 110 mm
All other breathing spaces sball be a minimum of 50 mmor 3 % ofthe shell outside diameter whichever is largey
but need not be more than 100 mm.
‘Table XI1Ij6B
Breathing spaces between furnaces and shells when tube plate thickness does not exceed 25 mm.
{See Table XI/6C also)

Desigin Length between the boiler end plates Breathing space
Linm —~
%, of outside Maximum mm
diameter (Note)

Inserted fiat ends <5.5 5 o
S_EI%' <6.0 5 5 "“‘"_“‘—1—10—————7_“
6.0<L. <6.5 6 120 —

Flanged ends any length s ‘ 00 I

Note : But not less than 50 mm or, for bowling hoop furnaces 75 mm

When the actual thickness ofthe end plate exceeds 25 mm the breathmg spaces ig accordance with table X11/6B
shall be increased in accordunce with Table X1/6C.

Table X1I/6C
Breathing spaces between furnaces and shells when the {hickness ofthe end plate cxceeds 25 mm

Length of furnace m Breathing space

% of d. Need not be minimum mm
mere than mm

<5.5 6.5 130 65
5.5<L <6.0 7.0 140 20
6.0<L 6.5 g0 150 75

(iii) FFor boilers not covered under 1he above clauses of this regulation -

Gusset stays shall he arranged to give sufficient bearing space around the furnace connections snd tube negeg
(s=c FiguresX11/70 toX11/77, XI1/80, X1[/80A1oXII/80B. The proportions shown in Table XIT/6D are recommen-
ded for the portion of the end plates above the furnaces and the flues.
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'1 Il‘lc ‘(II,’6D
n-mtmm, Space
_'i'—hlckna_of end plate o o Pimension R
mm mm S
13 255
>4 280
=14< 16 305
16520 330
=20 340

TThee brcathmg Sp'iC(, ¢ below the flues shall be ﬂppro\'lmatcly one-half the dimensions given in Table XIi/6.

For gusset stays above the fube nests, as fitted in multitobular waste heat boilers without internal furnaces, a
breathing space of 20.3 mru from the centre line of the adjacent tubes to the toe of the gusset angle or plate, may be
maintained, For the back end stavs  below the furnaces of multitubular  dryback botlers, a hreathing space of
152 min may be maintained where the flues are constructed in accordance with regulation 546.

Where the flues arc constructed of coriugated sectiens welded together, a breathing spacc of 114 mm may be
maintained.

(i) After figurc XII/80, the following figures shall be inserted namely 1 —

feaiCos .
(Eunr Duaerrigrur, \
. e Fumece Ty
B S s i n it 4
1 Hegrbna ) potar
cark lk‘vlt v ing

; . s
O QOO I

A:m-n; Soaca Bytewn

fvmace pnd Sz r

£02€ OF THE BREATHING SPACCS 11 THELL TYRE BOILEAS LITCR THE RRFATHNG SPACOC £ pLL TS 0T D S
Trgyre XIT/2T N Figure X1i/80B

d—a-\—h_ﬂ

——
Breahing brace \‘
Buradu™i winatth

[—rw |hﬂ’jspidl
‘ Boluen Fyrndcd 1‘
l—manurrcl:t, ‘ n\a!...umf‘\.'n’l-\
u’ Shar .

r{i-nom lQufllU‘ \
Bebwagn Sheanang !

| Tobe/Tobm an
S ———

| 8renting %;::.T_,: ,-au:j._:—*e‘\—f\";// . X . ‘
fmeriie NG /
S _
SOME OF THE BREATHING SPACES iN BOILERS WITH MORE THAr ONE FLRNACE
Flgure XI3/80 C
82 G/ 97~16
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13. In the said regulations:—
(1) for regulation 592, the following regulation shall be substituted, namely:—

““592. Furnaces, [urnace components, wet back reversal chambers and fire boxes of cylindrical form subject
to external pressure.—

Furnaces:
{(a) Maximum furnace diarneter. The mean diameter of furnaces shall not exeeed 1800 mm.
{b) Notations:
b—is the pitch of the furnace corrugations (in inm);
¢—is the corrosion allowance =0.75 mm

d—is the mean diameter of furnace (in mm) (see note 1);

dmex__jg the maximum mean diameter of the furnace (in mm):

d,in —is the minimum mean diameter of the furnace {in mm);
e—ig the furnace plate thickness (in mm);
E—is Young’s modulus of elasticity (in kg/cm?®) at the design temperature.
B —is the specified minimum elevated temperature yield stress or the 0.2% proof stress at the design tem-
perature (io kg/cm?),;
F—is the cross-sectional area of a longitudinal section of the corrugated furnace wall, of length b and
thickness (¢-c) (in mm?) {see figures X1I/94 (a) to (g)]
I——is the sccond moment of arca of one complete corrugation about its neutral axis, excluding the eorro-
sion allowance (in mm?);
Is—is the second moment of inertia of plain stiffencr section (see figure X11/21 & XT1/22) about its ueu-
tral axis, including a length of the furnace of 0.55+/(d¢) oneach side of the stiffeaer (in mm?) (sec note 2);
T.—is the distance between the centre of two effective points of support {in mm} (see note 3,
P—ITs the design pressure (in kg/cm?)
8,—-is the factor of safety:
= 2.5 for furnaces in class 1 and class 1T boilers
= 3.5 for furnaces in class III boilers
= 2.0 for furpaces and wrapper plates not exposed to flame.
Ss—is the factor of safoty:
= 3.0 forclass I and class IT boilers
= 3.9 for class I11 boilers
- is the percentage out of roundness to be taken as 1.5 for plain furnaces and 1.0 for corrugated furnaces;
w-—is the depth of corrugation (in mm).
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Note 1. For corrugated. furnaces, mean diameter is f.qual to inside diameter plus full depth of one cormganon
referred to in Fig X11/94 which is equal to the inside diameter +e + W
Note 2: When calculating Ts, it is only necessary Lo take into account a corrosicn allowance ou the furnace
gas side.
Note 3: Stiffeners complying with figure X1I/21 and X11/22 boiler and reversal chamber end plates are consi-
dered to be effective points of support.

—

Note 4: The design temperature of the fuinace wds + 4¢ + 15 saturation temperature plus four imes the
thickness of the furnace plus 15.

(c) Evaluation of Young's modulusat the design lemperature,  Value of E shall be obtained from the following
table (by linear interpolation if required).

Desiga temperature Value of E
in in
°C kg/em® X 107
250 , 1887
300 1947
330 1896
400 1345
450 1814

O s

(d) Plain furnaces: The design pressure of plain furnaces shall be the lower of those obtained using equations
X 11725 and X11/25A as follows, but the thickness shall be not less than 7 mm and shall not exceed 22 am :—

1E o (e=-C [ b : 1
B e - b
t ’ | IsL |
P e e e | i e ——— i
S d ! 0.03da :
| [ O |
el
{ 0.3L J
Equation XII7/25
2.3
1.73 (e-—-—c)\
P _ . ——
Ls
S L d

) quation X11/25 (A)
Equation X125 and XII/25(A) may be cxpressed in terms of thickness using cquation X11/26 and X1/26(A)
respectively as follows and the greater of the thickness obt’lined shall be used.

e=B [ 1+ :’lr_'. L _0dzdu

_:] Lﬁ[_ B(H 031_.) }4(:

f_~_ﬂ
<

Equation XI1/26

Y T
1.73E _
Equation X1I/26A

If the furnace/combustion chamber has tubes radially to it. The thickness of that portion of the furnace is
to be increased by the value of ligament efficiency.

(¢) Furnace componcuts: The thickness of furnace components, ¢.g. ash drop-out tubes and fuel inlet connec-
tiops, shall be caleulated in uccordunee wish sub-regulation (d) with a mimimum thickaess of 10 mm and a maximpm
thickness of 22 mm.
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(f) Con uguted furnaces: Thc dwgn prCSbUIL of corrugatcd fl:lfl'lilCES shall be dctcrmmcd usmg the cquation
X[1/28 but the thickness shall be not less than 10 mm and shaft not exceed 22 mm. Calculated value of I and F for

some of the corrugations are given in figure X11/94 for other shapes and sizes cpiculations need to be made from
basic principles.

aTE ( 1.1 _Old \
t L

$,bd 14 EWDe
8001 { 4 5d ( c—C }
I W
Equution X11/28

{g) Tolerances and allowances: The calcuiated wall thickness contains a fixed allowance of 0.75 mm for corro-
sipn and weur. Forcorrugated furnaces, the caleulated wall thickness shall be the minimum thickness of the finished

furnace. For plain furnaces and reversal chambers, allowance shall be made to take account of any minus tole-
rances on the plate thickness.

(h) Qut-of-roundness: The percentage out-of-roundness is us {ollows:—
-0 (dmax — dmin )

dmax + dmjn

Thisshallbeincludedin thecalculation asu - 1.0for corrugated furnacesand u = 1.5 for plain furnaces.
(i) Stiffeners.
(i) Stiffeners shall have second moment of arca not loss than that given by the following equation:
pd® L

=

1§ = e o
1.33 x 109

(i) Ifthestiffeners are made in sections from bar or plate, the abutting ends shall be prepared so asto ensure
that full penetration welds are made.
The thickness of the stiffening ring shall be kept to the minimum required (for limiting dimensions see
figures XIT/21 and X17/22).

(i)} Bowling hoops are considered as effective points of support.  The minimum pitch of bowling hoop cen-
ires shall be not [ess than 500 mm.  If bowling hoops are nsed, the furnace thickness shall be calculated
irom sub-regulation (d). The dimensions of bowling hoops shall be in accordance with figures X11/95
(a), (b} and (c} and their sccond moment of arca determined from the tables given iu these figures, shall
be not less ihan required by sub-regulation {1).

{(iv) Ifcorrugated furnaces arc equipped with several stiffeners, ¢.g. one on cach corfugation or oneach second

corrugation, the cross-sectional area and the second nmoment of area of the stiffeners shall also be taken

" into consideration when using the equation XII/28. A height of not more Lhan four times the furnace
thickness shall be used for the calculation.

() Circular reversal chambers:

(i) The thickness of wrapper plates of cylindrical reversal chambers of horizontal multitubular boilers shall

be calculated in accordance with the equations given in sub-regulation {d). The thickness shall be not
greater than 35 rom and shall be not less than 10 tm.

{ii) The thickness of access tubes shall be cajculated in accordance with sub- regulduon (d) with a migimum
thickness of 10 mm.

(1) after figure X(1/93, the following figures shall be inserted, namely:—
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[File No. 6(2)/94-Boilers]
V. K. GOEL, Secy.,
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Footnote:-—The principal regulations were published in the Qazette of India as $.R.0. No. 600 dated 15th
Sept., 1950 and last amended vide Gazette notifications :—

WTON o WSS | AARTC 25, 1987fMIT 5, 1018 897

(i) GSR 178 dated 24th March, 1990;

(i) GSR 179 dated 24th March, 1990;
(1)) GSR 488 dated 9th October, 1993:
(iv) GSR 516 dated 23rd Qctober, 1593
(v) GSR 634 dated 25th December, 1993;

(vi) GSR 107 dated 26th February, 1994,
Errata GSR 223 dated 14th May, 1994,

{vii} GSR 250 duted 4th June, 1994 ;

{viii) GSR 402 dated 13th August, 1994;
(ix) GSR 427 dated 20th August, 1994;
{x) GSR 562 dated 12th November, 1994
(xi) GSR 607 dated 10th Deceruber, 1994;
(xif) GSR 83 dated 25th February, 1995;

(xiii) GSR 93 dated 4th March, 1995.

AW WAy
(47 .50y, &.qme 1))
75 faody, 27 feevaz, (096
ar.ar.fr.  eo— auafy, dfru ¥ #3M¥7 309 F TP 1T sTW wfETAY 1 osaA¥ W@ ge mkk
sqrrEIfow gratd 3w (30 1 WX 99 1 9x) wdt fred, 1969w, Wgr 7% AT aw gAalw wigEd AR -
dntfrr & Y ¥ §, o7 @t & fage whmic s@ 3o, fog 0F wfeeo & 7gW P mm ¢ @1 v T Al
f&m AT &, Aan Rarwd F OF At afenn sgfrdway § A smaethes gaE AT & emimal 9 ang
‘" wemfag Y 7 wil &7 T3l @1 fafed s & fg frefafes fagg a4y g, "ei
1. dfcd T WY ATeRR (1) @ fAmaY &7 sfaer i wmmmifas gt dE (amg w7 Twefad =)
wai fqua, 1996 &

(2} @ TomR & s & R FT 83@ g o

2. ®F) @1 4 fam 3FR Juma MES F owavd 1 ¥ fafafde @l W e

3. qHEr, qiE W1 AFAA - I R} At wedr, ITE EWT @R IAF dFAWE 4 g, @ 9w
A ¥ wew (2) ¥ Rew (4) ¥ fffds g0

4. w-ywr, wdF A qafd W sw wam mfe s, R, wdT AY Sl ol ol @ safud g
w3 AT Y qate vy ¥ & s ¥ w14 ¥ fafafde ¥

5. fdar —-3g =af@—

(%) faa¥ QX =afsq & feam ufg o foasY o@y N 3, famg femy 3, o

(a) faa¥y aor afq o woAt oY & Nfaa v o fFd) safza & faamg f6ar 2,

I 95 7L frafsd & 9@ wff & o

qwg afr ¥ TTRTT 1 og yATE Ay ot ¥ Gk Qa1 fagg iy afm e framg & woF qmee s
w1 &g fafy 3 adia sqda § ot o wF R fag o wure § Y ag feat ufer 2 4w fram 3 wwdA

¥ 89z T FHaY o
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