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() frart2tft: 
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(nk) frzw.- 

(1) fë'r( ii f'n# 	i-ftni tfnn hi'ifaig pftqvvr ru fwrñ 	r in 
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4Trg&4n 

fTtTflflTT 12/21 4 12122) I 

(iii) ilkpr r tt 4; u"tt f 	rk ir 	ifkii rr 4;r 	irc 
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ff21 UT ~t 'rvIzft 
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(i) ftrtr 	 4; ffl4r ft3p1T 4w 4; tz 	Fr ra* 	-vr 
(t) 	fv 'T'z artoft r frrft lurift 	zr5 'a 	 35 

flToTrIv * 	 I 

r4r oñ ift rn-  fqf~M-q 592 	T3h1-fZth7PT (it) 4; 	fiwil 	zn 
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Fig. x11/121 

(te I1--14t (i)) 	 '(1'I'I1,'1'8(g- at-Tie. 15, 1997 1 9t95, 'all 

(reseat 	Th'fnni' qat.nr. Pt, di -ass irlT 15 	 (ii) after figure XXI!,:, the foilowi 
inserted, nmrlv 

, ,jftsq wr 	 cthj cat' 4shnfuOrPF6 

tthr 	- 

M rt.fit, qsn t,aft,lat 24trN, togo 

(2) wr Wr. fat .ff.q1• 	79!f19I1 24 R'tit. tear 

3) ift.,Ilfat is 991 .iosleeiw flcoT, 199:1 

lit ..i;.H.II ,q, l,9s)in1criI',l9oj 

5) an F7 1, be,t rIll C1vF 2 c III ccX .r, •1  

a) to .'n.f, its'tt p7Xatl't. 24at"4'o I 0)4 

(7ttf*4rrs7wtrnI22:1fclTi1 44tri141 

I7 	TO.'n . fr.iwrr asuft',fe 4 'T'T J 0 -) I 

ITT. It FI.t5991 II,) ftia I 2crce. ira' , -, 

'Pt r (it aeqr 	-: lhi* 	(. wire i 

to) no.n.f. s'r 6e2(9wr 	1 371a'. oo 

ii) itt 'Pr.fi. fleir 	(ii)7 f4attki 	II lP 	904 

in .xr 	pitt 83 lkitr a %Tht, iou 

13) sn.9p.rm UU1 93ffl'tt 4 ITN', na'us 

MINISTR ()F INDUSTRY 

Urparinient of fnitii..irial Dcvelnpniens 

Cential IILIIIeLS Untied 

Now Delhi. he 611, December. J 99 

(.S.R 	59.—Whereas certain 	etrsftrc''lulilt;ous. IarCirCi 
to amend the Indian Boiler tlegutatioot, 1951,   ac, e publialird 
as required by subsection (I) of Secliuti it of tjic Itidoto 
Boilers Act, 1921 C) Of 1923 at page No. 2509-2541 Ui 

the Gazette of India, Part It, Section 3, Sub'.seclion (i), dated 
the 2511 ,November, 1995 under the r.otifcatioo of he Got clii' 
mont of India in the Nfut of Industry (Deplcltncilt of 
Industrial Development) (Centra) Boiler, Board NO i/Sit 
499 dated the 9th November, 1995 usviting obtectiouts and 
suageslions from alt persons likely to be a gected thereby tilt 
the expiry of a period oh forty-live days from the  dine the 
gazette COni:t15109 this notification is ntioteiitir)tible to the 
public 

And ich  cress the yn in Gazette was made luva: ttdato to the 
public on ttae 6th December, 1995. 

And whereas objectioiia/suyyusttona have 	been receiver1 
aitd consid teed 

Now Iltereinre, in exert,," Of tIre Poirert conic rrc rh 
Scethon 21 of the Indian Boilers Act. 1927 (5 of 1921)  , the 
Central Boilers Board hereby setflces the following regulation 5 

further to amend the Indian Boiler Reg'sle tiOl'' 1 950,   
niamety 

I, (I) '(ht., regulations ins y he called the Ind "n  n t)oile ,  
(Second Amendment) llegutattonc, 1996. 

12; they dauit come into force on the dine of theii 
taublicaflon in the Official Guotette. 

2, lit the hilisut Hotter Regutatioirs. 19'O 	lllc'J c Jr,,Lilcr 
referred to its the said Regulation,), In egtt):ition 54:,...- 

,it in auh-regutstion lc) in persempi, (vi 	sfIcL lb-I 
word and figural. "Ficure XII' t 2''- the fntln.s inn 
word )ettee nr.d flatters ettatt be inserted, n.inietv - .--
''or XII/12A' 

I., I Shell to coil plate seams 
Re seine side fillet weld may be omitte.nl is 
shell outside diameter is teas than 1800 n 

(b) Furnace to end plate and reverent ChopiN 
plote Scott),. 

The reverse aide fillet welt) may be otulileet 
the furnace is less than 750 mm outaid, dls 
and t itt sea en is proeccled by  a refractory is 

Note—The abort reqtitrrnlents (0 rn' erse side I let 
cc dictated by rotC sict r rat ioit of taecessi hi lit1 

wetitin.; hilt wherlrver it generalty or,sclirrbl. 
irserta fillet a rid of the requisite quality for 
cIrcumstance of the seam her the weld chould 
inserted It is filterable to complete the fillet w 
before weld in) from (he iathci side whenever It 
practicable to no s,,. 

In till said regulations, in regtiliitxon 516,.-. 

Ii) (sr sinia.negUlatton (p1 the following ciib'te3ula iota 
shell he substituted, namely 

(g) The misinalint oman r u tternal ctiametnr of far-
a
,,, 

v hall  not he Insc than Ill one given in  Figure 
XII 120 A depending ott tite net heat input. 

(eg) \Thei - e furnace flue in mine oil of plain on 
 atctioos or both, hey etty be connected to 

each other by fusion bitt lice tded circumferential 
status. 

(III) (i) I'loin firrtt.  cc, shall riot exceed 3 Os, in tongrh 
except in the colic of reverse (Ianie boiler,, 
uvtrictl are considered to he inhercntty flexible 
on 019 provided in clause fit). Its all neher 
canoe tlexih,litv shell he provided in the fiimtice 
by means of cot runatrons or howling hoops 
or atenpin nof a minim urn of tSP nsm in the 

ismeire of the Itirrace. Sec 83 tires XII /20-B 
to Xtf/20-F. 

If corrngat'onc are used to urisido ftexibit)Iv: 
at lea-ti one'thitd of no, fiirnnce length shall 
br crtrritgttecl 

Bnestli,ne splices Sm 	par bub-rteit)atioia t') 	of 
reittullltiun ceoQ  shall be provded for bedlam 
made a, crc this clause- 

bit) N. , 'wittaslmir,ul,tuci 

 

the prosisions of eleuae Ii), 
plain furnaces longer than 3 its are allowed to 
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' be used in a boiler when the lcagth between 	 arc In accordnnce with sub-,,hr[on (ii) of 

boiler end plates do not exceed 6.5 mcli e 	
regulation 5O. 

Ii; nfttr figure X11/20, the following Uurc chJl he 
pcovidcd that breathing spaces used in thIs cisc 	 jnsertej namely 

5 

Net heat 	r,outW) 

1' 

F ig XIi/2QAR&nticrYihlP between furnace didmeLer 
p*rnitsb(e he-t nr)ut. 
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fl:f 
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- 	 - 	 CNAAtR WRAr 
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Fig - i- . x14120 Q 
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sc; WET abc-' aclrR, 
• R.di,flt hstinç i;rfat, CCPr: :f 

ftn,c, t't. and •npec plat. 

flgure x1V20 K 

flguca x1V20 S 

1ubE ',IT( 
 

PrV(ALCHAMIr 

Ptjwtt 	 •(]/( MIS], CHAJ.J 
WflOpt* tA1I 

SEMI-WET BACK BOILER 

flgun X2V20 .7 

(ill) in sub-regulation (j), for the word, letters and flgura 	 anti Xli 16, the following word, letters and tigittes 

shalt be substituted, namely 



it • O) 

tft0O 

8 SM,5 l.g I#nqtlo. 

XIIIh ottO 0(11/16k 

NorE I— I he plate eilga radlu., Of fbI Irs.s 110111 c/2 N OnlY 
rqiJired wi cit ftirtce anti is as 	ad 10 1 II 
Dr comp.rabh high ia,oberatui •:. at Ih, anti 
ci th, reversal chamber 

2. 1 It, fiotit lId of  the furnace coil 	i.iitkr hoOn.1 

1.5 WpUJ 
Dr ep rot 'o n 

5hOQ 

-4rcq4rm: 	, Iaa7/mw3 uts 

• . ! 	 (iv) aer 	ra XU/16, be foUnwin - 	
inserted, namely 

() sub ec1ti4on fIll shall be tIdal 

4 .  lii the said regulations. in regulation 

iii sub ra;til silos (b), in paruigrspb 
words, Fle1  S lirackels  arid figures 
Y11 -4 Il 1  ':10 following Word,, letter 
Itrooket, Cis" H' t uibairtilled, namely 

(See Gigure Xffs'4 I and XI1 41k)." 

(ii) after ñ0ifre 41, the followltrg figut a bill 
tamely 

he add pi -ovicled that the protru slots and 
area a cc adequt tutel) inatlIaled to prevails Os' 

•\tI Iljntvn'iotps are ri rnlit,nctres 

ciliactlmrnt of fiurnurce to cad plate Or rcrsal char 

D 

----O5D wit 0 
mm Of  

I p .  

5 hc)p 
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5: I9 the, sat4Yrcgb!G'I3n, in reulaWoc.. 555,__ 	 (H) in figure Xfl/85, after figure C. the tollowins figures 
- 	 shall he insenwl, na rnely - 

(i) in 0 b-regulatlou (d), in iccond 	 in sub- 
par rLph (ii), lox the words and figures Fi gures  

XII/84 to xlLi'V. the toilowins w ds and i1ures 	 1 ii) afier fisure  .Xl!92, the following flgure shill he 
shall be sub rfttited, namely 	 nsertcil n,n-y :-- 

F, .*110 m in or 6mm whichever s larger. 

(a) 

a 

Set X1t/ssE 	 I 

---I 

•1 

F e 5 rnin or 6  mm whichever is larger. 

NOTE :-ThPSe ore generally useC when P IS grater than 

Fig. X TV 850 Set in brunches (fuLl penetration weL 
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0 2 	 LU7 

ffJ 	where r<9-5tm 	9, 
9' 	2.5 to4 mm 

s 	 [whtre r>9.5mm 

9, see note 2 

S 
4 

T 

1It 

0 .15*035 
S, 2 to3rnqs 
Ss .2 to3men 
9, I Ste 3 m' 
9. .see note 2 
b •Oto3HIM 

r •6tut3Fern 

S. 
F __ 

I 
NOTE 	Thee recommendation ,  have bean included for 

geocre] guidance discretion should be used in apply-

og the maximum and minimum d,menuone quoted 

which ore subject to varittion :sccordng to the 

welding procedure employed for example, siic and 

type of electrodes the position in which the welding 

carried out and the prsct icabiLitv  of carrying nut 

so tinT- ceory non d eutnac tive test n g. wiser t n erecna V y. 

82 01/97-15  

2. It is recommended that in no ctne should the gap 

between the branch and shell exceed 3 mm wider 

gaps increase the tcndency to spotnIotteolIt cracking 

during welding psziiculcsrl y as the thickness of the 

part, joined increase,. 

Fig. XH/85E Standard weld preparation detail 
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I 	IQrflrfl 
I. .e:rsr, but not less than 

H C:rifliis GT 	fl rniirnetrec- 

El g XEIJBS F Set in branches with added CothpenstQtron rings. 
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ca) urwquol hrortch 

£ 

5'min/ 

section at x 

L5mI 

Section at 'y 

fl 9  
4 

- 	3r!lm l's 

ett;o4 ot W (b Equ31 brench 

	

rn -n 	mm 

l.5 1.0 

preperut t-o and osvnbIy of set on right angle 

	

brT:1: t ? 	'.v:tioct U.ic$<ing 

e. In the said regulations, for regulation 564 the follow- 	 In no ease hjwevcr, shall tot (.1tar 0 tIfjLj  0. tat. sstlC 
log regulation 	be substituted. 	 be less than 4 or the plate thickness ,  be less thaw specified in 

564. Shells - (a) The werking pressure of cylin- 
Table Xll/3 given under Rttion 563. 

drical shells lot Class,  I bollrs shall be thiermined 	 Cz7 where Class II requfromeats are ccsfflp ltd 
in aordancc with regulations 270 and 271. 	 with. 

(1,) The working pn.;sire of ayliniricel shells for 
Class 11 and Class ILL boilers shall be determined 
by the following formula: 

(t - 15) SC 
'NP ------ Equation xgit 

C-23 5 -  Clis 111 b)iiri xiej slCesi rnljrvd. 
C21 for C,1as5 Ill boilers when nfltru relioved 

Where boilers have a nest or nests of horizontal tube. 
So that there is a direct torsion on the tube plates due to the 
vertical luau on the boilsr ends on to tube plates acting as 
horizontal tics across the shell: 

0.7 D 	 (I) each atternate tube in the miter vrrticaj row of 

Where- 
	 WINDS shall be a stay tube. 

is ninllnuni thickness; of shell pn-iu mn, 

WP is working pressure in Kg)cm 5 . 

D is maximum internal diameter in mm. 

S is minimum tensile strh of plate in Kg/mm'. 

C Is a constant, as given below 

(ii) the thickness of tube plates and the spacing ci 
the tuhcs shall be such that the section or nial 
taking the load is sufficient to keep the stress within 
that allowed on the shell plate, a determined by 
the following formula:— 

ft - 2 1 Si 
WP - ---------- Equation )w/Z 

2D 
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Where— 

T is the thickness of the tube plate in mm. 

WP is the working pressure In Kg/cm' 
S Is the rninlnum tensile strength in lCg/mrn' 

1) is twice the radial distance of the centre Of tha 
outer mw of tube holes from the axis of the 
shell in mm. 
I is the percentage strength of the plate through 

the tube holes, 	100 (p - d) 
i.e. = 	 - 	XI113 

p 
P Is the vertical pitch of tubes in mm 

D is the diameter of the tube holes in mm. 

Note —The tube plates between the stay tubes shall comply 
with the requirements for tubes plates (Reg.577)." 

7. 10 the said regulations, for regulation 574, the follow-
ing regulation shall be substituted, namely:— 

"574. Stayed tlat Surfaces (other than Crowns of 

Vertical Boilers). 

STAYED ILEADS./BRACL'D AND STAYED 

SURFACES 

For various braced and stayed fiat plates and 
those which by thaic regulation; require 
staying as flat surfaces with braces Or staybolts 
of uniform diameter syrnanetrically spaced, 
the thickness should be calculated by the 
following tórinula; namely:- 

1 
Ca 	+ 

/ -4--- 

 here, - 

P 	design pressure in kgf/crn' 

e — thickness, in tam. 

If - diameter of the largest circle taken between 
staying points of the plate (in mm) 

0.85f ( I as defined in regulation 271), kgf/crn' 

additional thickness equal to 0.75Inns (0,03 in) 

C — coefficient having the following values:— 
(I) C0.33 for Banged connections 

NOTE d is the diameter of the largest circle taken 
from the co.nnsoncemont of the curvature of the 
flange. 

(2) C0.40 for stays screwed in plate with nut or 
screwed and welded, or plain end strength welded 
on the outside 

(3) C0.33 for screwed bar stays with washer 
of not less than 3.5 times th: diameter of bar stay 

(4) C-0.31 for scrcwoi bar stays with reinfor-
cing plate, washer and nut on the outside. 

NOTES 

1. If the plate is stayed in any other way, average values 
of C shall be taken into account. 

2. if the  plate is flame swept, the thickness shall be in-
creased by 10%. 

1997/MAQHA 5, 1918 	[PART II—SEC. 30)) 

3. The welding materials used in the manufacture of - 
these plates shall not have the ultimite tensile 
strength less (hat, that of the plate used. 

8. In the said regulations, for regulation 575, the foll ow. 
Ing regulation shall be substituted, natucly:—

"575. Flat crown plates for vertical boilers;- 
(i) Flat crown plates shall be suppoited by the up-
take 	and/or bar stays. 

(ii) The inside radius of curvature of the flange 
to the shell or flj'e box shall be not less than four 
times the thickness of the plate and In no case less 
than 63 turn where the plate is flanged for atta-
chment to the uptake, the inside radius of curvature 
of the flange shall be not les, than twice the thick-  
or,, of the plate and in no case less than 25 writ. 

(iii) The thickness of flat crown plates shall be de-
tcrmnioed in accordance with Regulation 574." 

9. In the said regulations, for regulation 576, the following 
regulation shall be substituted, namely - 

"576- Wide water spaces between and around tube 
nests 

The thickness of plate at wide water spaces shall be 

calculated as per regulation 574 taking d  
where, - 

A - is width of the wide water space between the tube 
nests In mm measured from centre to centre of the 
tubes; and 

B --- is pitch of the tubes in tho boundary tows of the wide 
water space in mm." 

10. In the said regulations, for regulation 577, the follow-
ing regulation shall be substituted, namely:— 

"577. Flat tube plates and tubes nests 

(a) Stay tubes and plain tubcs.,_ 

(i) Slay tubes are tubes having a weld depth equal to the 
nominal tube thickness plus 3 can as shown typically 
in figures Xfl/68A(i) 10 (iv). These stay tubes are 
not required within tube nests except when the tube 
nests comprise tubes which are expanded only as 
shown typically in figure XIJ/67A(iii). 

(ii) If tube nests comprise plain tubes which are expanded 
and beaded, expanded and belied as shown typically 
in 	figure 	XI1/67A 	(iv) 	or 	expanoed 
and welded (as shown typically in figures Xtl/67A 
(I) and (ii)], welded stay tubes [(as shown typically 
in figure XI1/670) to (iv)J shall be used in boundary 
rows in sufficient numbers to carry the flat plate load-
ings outside the tube ares. 

(iii) For plain 0 bes and stay tubes exposed to flame Or 
gas temperatures exceeding 606' C.. the ends of wel-
dcd tubes shall he dressed flush with the welds 
and the ends of tic expanded tubes snail be as shown 
in figures X1l/67A(Ui) and .(is). If not so exposed, 
the ends of welded tubes shall extend a maximum of 
10 trust beyond the weld or, in the case of expanded 
tub, the tubes shall project beyond the tube plate 
up to a maximum of 15 mm. 

(iv) Each  stay tube shall be designed to carry its due 
proportion of the load on the plates which it supports, 
Thethickness of stay tubes welded into tube plates 
shall be such that the axial stress on the thinoes 
part of the tube does not exceed 70 N/mm'. 

(b) parts of flat plates within tube nests 

If stay tubes are used within tube, nests, the thick-
ness of the tube plate shall he calculated in accord-
ance with regulation 574". 
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IL. In tha said regulations, in regulation 51, in sub- 	 "Wcldcj attachment of stay tubes be as shown in 
regulation (b).— 	 Figures XlI/61, XIJ)67A, XI1/68, X1l/68A and X11169": 

(i) for the last paragraph, the following shall be substi- 	
tii) after figure X1I/67, the following figure shall be in- 

tutcd, namely 	
serrnd, namely:- 

L 

I 	 - 	 -/ 	1 

L t. 	.± I 

/ (I 	 ;sJ 

r 	.2 M 	 . 	

. 	.T 

qpcX 
3ai'fl. 

V 	-/ •/ 

II; 	F — --_, 
lmOx 

All dIWd5lON3 art I, ,,iIliniptre'. 

F it) ñ'1ATytiscot o'lnchme$ at ptcatt tubes. 
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(iii) after figure X1J168, the following figure shall be io serte4, narn&Y 	 -- 

I,. 

(I) 

3 

'"j 

II 	J 

H 	L±J 

(LV) 	I 

Ali d It*r%iOflI ole in milbm, I rtç. 

Fi 9./66j y p ca I attaciment of StC? tt*t 

t 

>/ 
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12. In the said regulations 	 (a) Arrangement of stays: Stays shall be arranged to give 
sufficient breathing Space around the furnace connec- 

() for regulation 590, the following regulation shall be 	 tions and tube nests (see figures X11J75 and X1I/77), 

substituted, namely:— 	 and shall divided the unstayed areas equally. 

'590. Breathing space:— 	 (b) Multi-tubular boilers: For both thee 	front and 
rear attachment of 	furonce.s, 	the 	breathing 

Breathing spaces as provided in clause (i), (if) or (iii) shall 	 spaces between furnace and tube nests or between 
be provided Jepend.inw on 	the 	design of the boiler 	 furnace and shell shell bc a minimum nf 53 mm or 
with special attention to the provisions of sub-regulation 	 5% Of 	the 	shell 	inside diameter, whichever 
(ggg) of regulation 546 regarding furnaces. 	 is larger, with a maximum requirement of 100 mm. 

Clearances between the furnace and wet-back wrap 
(I) For boilers as per clause (i) of sub-regulation (ggg) 	 per plates shall not require consideration as bred- 

of regulation 546:.— 	 thins spaces. 

In the case of reverse flame boilers, the breathing space at the front end between furnace and tube nests shall 
be not less than 50 ram and the breathing space formed by tb outer-annular area of the furnace rear plate shall 
be not less than 50% mm or 5% of the shell inside diameter, whichever is larger, wIts a tnaxinaai of 13) mu. 

Breathing spaces between gusset or link stays and tube ends shall be 15)1 less than 103 mm Clearances bet-
ween the tubes and wet-back wrapper plates shell not require consideration as breathing spaces. 

Breathing spaces between tubes and shells shall be not less than 40 rum. 

BrenthirtE spaces between gusset or link stays and furnaces shall bra at lea than 200 rum except that for shell 
ou5idr diameters exceeding 1800 mu and farnucele.agtls cxceding 51)0 ;u.n they shill be riDt 1- -si then 250 r a ani 
for shill outside diameter less than 1400 turn and furnace lengths i:ss than 3030 mat they shall be not less than 
150 mire. 

All other breathing spaces shall lie a minimum ofSO mm or 3% of the srell inside diameter -, whichever is larger, 
with a maximum requirement of 100 mm. 

(c) Cornish and Lancashire boilers 

In Cornish boilers, the circle defining the breathing spaces shall bt as shown in dgure X!1/73 i.e. the distance 
AD between the centre of the stay circle and the ceatre of the flue shell be not less tItan 3e + 63, where e is the thick-
ness of the cud plate in millimet1es. 

NOTE: 

For Lancashire boilers, the proportions shown in table XIIJGA given b,low are recommended for the portion 
of the end plates above the furnaces and flues. 

Table X1I/6A 

Breathing space for Lancashire boilers 

Thickness of end plate (in mm) 	 13 	14 	16 	18 	23 over 20 

Dimension L (in mm) (se figure X1t/73) 	255 	280 	335 	330 	330 	340 

It is recommended that the breathing space below the flue be approximately one-half of the dLnensioas given 
i11 table XI1/6A. 

(ii) For boilers as per clause (ii) of sub-regulation (ggg) of Regulation 546-- 

Stnys shall give breathing spaces around thefurnancc connections an.1 tube nests (see figures XIl/70 to 3(11/77, 
XH/83, 3(11/SPA, X1I/800, Xlj/SK and X1I/6JD) and equally divide the unstayA areas. Breatisiog spaces between 
furnaces and tube nests shall be 2 rnlairnuni of 50 mm or 5% of th shell outsiie dia neter, wlaic.r-evr is larger, but 
need not be more than ICO turn. 	 - 

8reating spaces between furnaces and shell, chill be as give -s in Table X1/63 or XtT/6C as applicable, but 
shall be not less than 50 mm or, for bowling hoop furnaces, not less than 75 min as measured from the outside din. 
meter of the bowling hoop. 
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For the boilers having more than one furnace, breathing spaces between furnaces shall be not less than 120 mm. 
Breathing spaces between guesset or link stays and furnaces shall be not less than 200 mm, except for; 

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

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

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

Increase 200 mm to 220 rum 
Increase 250 mm to 275 mm 
Increase 150 mm to 165 mm 

Increase 100 min to 110 min 

All other breathing spaces shall be a minimum o150 minor 3 O/q of the shell outside diameter whichever is large 
but need not be more than 100 ram. 

Table XIIJ6B 

Breathing spaces between furnaces and shells when tube plate thickness does not exceed 25min. 

(See Table XH/6C also) 

Design 	 Length between the boiler end plates 
L in m 

Inserted But ends 	 <5.5 

5.5-cL 	 <6.0 

6.0<1. 	 <6.5 

Flanged ends 	 any length 

Breathing space 

% of outside 	Maximum aim 
diameter (Note) 

5 100 

5.5 
	

110 

6 
	

120 

S 
	

100 

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

When the actual thickness of the end plate exceeds 25 min the breathing spaces in accordance with table XI1/6fl 
shall be increased in accordance with Table XI1/6C. 

Table XIIJ6C 
Breathing spaces between furnaces and shells when the thickness of the end plate exceeds 25 mm 

Length of furnace in 

 

Breathing space 

5.5<L 
6.0 <L 

of Cl. 

<5, 5 	6,5 
<6.() 	7.0 
<6-5 	80 

Need not be 	minimum mm 
more than mm 

130 	 65 
140 	 70 
150 	 75 

(iii) For boilers not covered under the above clauses of this regulation 

Gusset stays shall he arranged to give sufficient hearing space around the furnace connections and tube nests 
(see FiguresXU/70 toXII/77, XI1/80, XII/8OAtoXlI/80B. The proportions shown in Table Xli/6D are recotnmen 
ded for the portion of the end plates above the furnaces and the flues. 
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T;ible X11/6D 
Breathing Space 

Thickness of end plate 	 Dimension 'L' 

MM 	 ram 
255 

>13<14 	 280 
>147~;lfi 	 305 
:•16-:~ 20 	 330 
>20 	 340 

- The breathing space below theflues shall he approximately one-half the dimensions given in Table X11/6. 

for gusset stays above the tube nests, as fitted in multitubular waste heat boilers without internal furnaces, a 

breathing space of 20.3 mm from the centre line of the adjacent tubes to the toe of the gusset angle or plate, may be 

maintained. For the back end stars belosv the furnaces of multitubular dryback boilers, a breathing space of 
152 mm may be maintained where the flues are constructed in accordance with regulation 546. 

Where the flues arc constructed ofcori ugated sections welded together, a breathing space of 114 Tom may be 
maintained. 

(ii) Alter figure Xtl/80, the following figures shall he inserted namely:- 

-7r-: 

I 

sOrt or The BREATHING LPACES in tIIELL TYPE Bt:Lr?5 

I''qrs xr/r • 

N 	ocookcc ::tjç; 

TC 	-/ 
.,-.. 	- 

Figure X11/80B 

/ . 	rr;.c:isTfl 

f5pg! 	K 	/ I r,2 	.ssrLu 1' .  

D 2 CCOoo 

I 
'------.------J 	N 

I ..... ......... 
I' t' 

/ 

D'.a n ;  Scar. 

SOME OF THE BREATHING SPACES IN BOILERS WITH MORE IHA4 ',,NR FURNACE 

Figure XflJULJ C 

8201/91-16 
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13. in the said regulations:— 

(0 for regulation 592, the following regulation shall be substituted, namely 

"592. Furnaces, furnace components, wet hack reversal chambers and fire boxes of cylindrical form subject 
to external pressure— 

Furnaces: 

(a) Maximun, furnace diameter. The mean diameter of furnaces shall not exceed 1800 mm. 

(b) Notations: 

b—is the pitch of the furnace corrugations (in mm): 
c—is the corrosion allowance 0.75 mm 

d—is the mean diameter of furnace (in tarn) (see note I); 
d'15  the maximum mean diameter of the furnace (in mm); 

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

e—is the furnace plate thickness (in mm); 
E—is Young's modulus of elasticity (in kg/cm') at the design temperature. 
E—is the specified minimum- elevated temperature yield stress or the 0.2% proof stress at the design tem- 

perature (in kg/cm; 
F—is the cross-sectional area of a longitudinal section of the corrugated furnace wall, of length b and 
thickness (c-c) (in mm') [see figures XI1/94 (a) to (g)] 
I----is the sccond moment of area of one complete corrugation about its neutral axis, excluding the corro-
sion allowance (in mmi; 
Is—is the second moment of inertia of plain stiffener section (see figure X11/21 & X11/22) about its ueu-
tml axis, including a length of the furnace of 0.55V(de) on each side of the stiffener (In mm) (Sec note 2); 

L—is the distance between the centre of two effective points of support (in nun) (see note 3); 

P—Is the design pressure (in kg/cm 2 ) 

S1---is the factor of safety: 

=2. 5 for furnaces in class 1 and class 11 boilers 
3.5 for furnaces in class Ill boilers 
2.0 for furnaces and wrapper plates not exposed to flame. 

S2—is the factor of safety: 
3.0 for class land class It boilers 

= 3 9 for class III boilers 
u--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 equal to inside diameter plus full depth of one corrugation 
referred to in Fig X11/94 which is equal to the inside diameter + e + W 

Note 2: When calculating Ti, it is only necessary to take into account a corrosion allowance on the furnace 
gas side. 

Note 3: Stiffeners complying with figure XII/21 and XI1/22 boiler and reversal chamber end plates are consi-
dered to be effective points of support. 

Note 4: The design temperature of the furnace ds + 4 ,  ± 15 saturation temperature plus four times the 
thickness of the furnace plus IS. 

(c) Evaluation olVoungs modulus at the design lemperature. Value of  shall be obtained from the following 
table (by linear interpolation if required). 

Design temperature 
in 

'C 

250 
300 
350 
400 
450 

Value of E 
in 

kg/cm X 10:1 

1987 
1947 
1896 
1845 
1814 

(d) Plain furnaces: The design pressure of plain furnaces shall be the lower of those obtained using equations 
X1I/25 and X11/25A as follows, but the thickness shall he not less than 7 min and shall not exceed 22mm:- 

( 	 ii 

15L 
P -•--- --  I ------------------- 	 I  

S d 	 O,OJdu 
I 	 F 	+ ------------- I 

/  
1+ 	

d 
e—C( 	 -I .  

0.31, 
Equation X!IJ/25 

2.5 
1,73 (e—c)'\ 

P - 
1.5 

SLLI 
n 

Equation X11125 (A) 
Equation XI1/25 and X11/25(A) may be expressed in terms of thickness using equation X11/26 and X11/26(A) 

respectively as follows and the greater of the thickness obtained shall be used. 

c–fl l 	( IT Thi2 

[ 	

13(1± oiJti 
Equation X11/26 

Where. 
Pd S 1  

B 

1+ 

e=d° 6  ( - LSP 	)o. 	c 
L7JE 

Equation XII/26A 

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

(e) Ftftnace components: The thickness of furnace components, e.g. ash drop-out tubes and fuel inlet conmiec-
tionS, shall be calculated in accordance with sub-regulation (d) with  a minimum thickness of 30 itlin and a maximum 
thickness of 22 mm. 
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(f) Corrugated furnaces: The design pressure of corrugated furnaces shall be determined using the equation 
XI1/28 but the thickness shall he not less than 10 min and shalt not exceed 22 mm. Calculated value oft and F for 
some of the corrugations are given in figure XI1/94 for other shapes and sizes calculations need to be made from 
basic principles. 

iFE [H- 2*L A 
L 	I 

I 	80015 1± 
L 	( 	L\WF 

Equation XI1/2 

(g) Tolerances and allowances The calculated wall thickness contains a fixed allowance of 0.75 mm for corro-
sion and wear. For corrugated furnaces, the calculated 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) Out-of-roundness: The percentage out-of-roundness is as follows:- 

00 ( d max - d rain 
) 

U 

dmax  + d Min 

This shall be included in the calculation as u 	1.0 for corrugated furnaces and u 	1.5 for plain furnaces. 

(i) Stiffeners. 
(i) Stiffeners shall have second moment of area not loss than that given by the following equation: 

IS 	
pd? L 

-=  
1.33 >c 

(ii) If the stiffeners are made in sections from bar or plate, the abutting ends shall be prepared so as to 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 XIJ/21 and XIJ/22). 

(iii) Bowling hoops are considered as effective points of support. The minimum pitch of bowling hoop cen-
tres shall be not less than 500 mm. If howling hoops are used, the furnace thickness shall be calculated 
iron) sub-regulation (d), The dimensions of howling hoops shall be in accordance with figures XIJ/95 
(a), (b) and (c) and their second moment of area determined from the tables given in these figures, shall 
he not less than required by sub-regulation (i). 

(iv) If corrugated furnaces arc equipped with several stiffeners, e.g. one on each corrugation or on each second 
corrugation, the cross-sectional area and the second moment of area of the stiffeners shall also be taker, 
into consideration when using the equation XIJ/28. A height of not more than four times the furnace 
thickness shall be used for the calculation. 

(j) 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-reguiatinn (d). The thickness shall be not 
greater than 35 Tom and shall he not less than 10 mm. 

(ii) The thickness of access tubes shall be calculated in accordance with sub-regulation (d) with a minimum 
thickness of 10 mm. 

(I) after figure X(I/93, the following figures shall be inserted, namely:- 
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- 	
F 

MM I K  14 mmt.. 

9 25 15.5 12 5 
35 W (3 0 1 10- 25 17 '~~%P 

Pox 	tyQ2 	flirnOces (115 corrugation and 3mm depth) 

F 

159 QPtCh mry! 

19:25 35.7 10 
-. 1125 39,5 1.5 

IIA .25 52.1 2 14.9 
15.25 56.6 26.6 

17.25 65.0 30.1 

8.25 71.0 31 .8 
19.25 76.2 33.6 
202 l.5 35.3 
21 25 87-3 37.1 

Fax type furnaces (150mm corrugation Onc 39 mm depth) 

pitch  

e-C 

m4x le j mm'.  
9,25 37.7 15'5 

10.25 42.2 	
( 

19.3 
11.25 
12.25 

46.8 
515 

20.1 
21.9 

p hIe. 

13•25 

I L..25 

553 23.5 

51-) 25.L 
15.25 66-4 27-2 

71.$ 290 
725 773 30.8 

93.0 326 18.25 
19.25 889 NO 
2025 95-0 361 

C ; Fox type furnaces (150mm corrugation and 	'.1mm deoth) 	-. 

AU jimens Or.S ore in m ill meYes 

Fig. X 11/94 SeCond moments of area arid cross sectionac 0R3 F 
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Footnote:. The principal regulations were published in the Gazette of India as S.R . O. No. 600 dated 15th 
Sept., 1950 and last amended vide Gazette notifications:— 

(I) GSR 178 dated 241h March, 1990; 

(ii) GSR 179 dated 24th March, 1990; 

(iii) GSR 488 dated 9th October, 1993: 

(iv) GSR 516 dated 23rd Octobcf, 1993; 

(v) GSR 634 dated 25th December, 1993; 

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

(vii) GSR 250 dated 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 lOt'h December, 1994; 

(xii) OSR 83 dated 25th February, 1995; 

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