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; introduction

Estimated flgures for the manufacture of huild-
Ing bricks in-the country Is around 3,000 crorea por
annum, It Is still far below the market demand and
tho shortiall Is likely to Increase manifold In future.
‘Although a large number of bricks are burnt In
clamps, the bulk of the production Is burnt In Bull's

“tranch klla. The Bull's kitn was Introduced In this

country by the British Engincer. W. Bull.about a
contury ago, This kiln s generally known to be
wasteful In fuel and its :poor thermal efficiency is
reflacted In thahigher:fuel consumption (varying
from 180 Kg to 200 Kg/thousand bricke in different
regions of the country), and the poor quality of the
products. No efforls have been made over the years
to Improve elther its dosign or its method of opera-
flon. 1t has suftered and continues to suffer this
noglect primarily because the construction, opera-
tlon .and malntenance of the kiln had all along beon
aitrusted lo illiterate or semi-iiliterate workmen who
had no technical background and were gulded
exclusively by the rule of the thumb methods.
Anothier contributing factor had boen the easy und
plentitul avallability of coal and flrowood at extremoely
cheap priges. : "
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-il3:entirely different. "Cual ant.frewood have become

Scarce materlals and thelr prices have ‘shot up
“n ownars praviotsly showed little concern It a
few oxtra tonnes of fuel were wastefully burnt or &
contlderable * proportion of biicks were elther under
OF over-burnt, they are now anxious to save as much
coal, as posslblgand ‘ot:the same time reduco the

.. Inclderico of sub-standard' pradiiction.

say gt i

~ In recent yeary' felndicli Investigations wero

Untdertaken |n Central Bullding Research Institute
1o study the basic factors that led to low thermal

High Draught Kiln—Its Operation, Control
‘ and Economics

_ﬁé.-.iéltbatlon that facas.-t_h,n,_.l;_(‘r,_[t_;k.,[n_au'r:s‘iry ‘t'é:)day

nearly ten’fold In the past two docades, Whareas -

N. C. MaJumdar & E.S, Hiralal, Sclentists ,
Central Buitding Research Institute, Roorkee (ur)

efficlency of continuously flred brick kilns, An
anglysis ot the data collocted during thermal studies

Lian-Bull's  kiin led to the devalopment of High
+-Draught kiln in the Institute. - In the dovelopment of
“this kiln an affort has been made fo. malntain sim- -

plicity of doslgn and operation and at the same tiing
achleve high thernval efilciency of the modern kliins
such as Hoffmann and tunne! klins of camparable
cupacities. Capltal Investment has beon kept low
and at the same time It does not roquire high tech-

nical skill In its construction, operation and control,

Descrlpllpln of the kitn

High draught kiin Is bnslcail} an archless, top
fed, coal fired continous kiln In which the fire
follows a zlg-zag path. The kiln s deslgned for

varlous caplcition ranging from 15,000 to 30,000
bricks por day. :

The kiln I3 28,65 m long, 18.20 m wide and
2.74 m high (capacity 30,000 day) Thete s a brick
slructure 24.78m long, 2.43m wide and 2,74m high
In the centre of the kiln which encloses the central
flue and also divides the kith into two 7.3m wide
gallerles (Fig, 1 & 2), The central flue Is conneclod

Bricks & Tiies hiew'm ; L:Vk\w\ \ <) ‘/\] ) \\s . /[‘( . (;'>’ 1 vt 47




£
o ———— ) CL !
; :.. .f FTELL) _..f_..1--7-..l,..,._

]
|
i

o v T
oo
LY

e T
) ' o At
| : sy s i
i ! e e
il :' " Coza
T A e 7o o | S O
AN A SN eLe e Jefele} Zg : 7 M 7 1 R e
rhefbapeaotnopdloll 1
/ A [ Sherti 3 e 7

—

' S--__-_._.___- ‘
EE
L.
!

T

Inas
e e e e ——

) A
e '
| . ELYTE] o .
3 l (A L T T My
N CURLMGH LRAVGHT KILN - Figy- 2(a)
A1l

YA PR IR Wl
Ll TR T TN

O

{0 the gallerles through elyhteen chamber flues of ﬂuéé. The damper can be Icl)ware.d fromllihe- lopof "

SILTION AT AA Pig A(b)

these ten flues open Into the outer walls and elght  the kiln through a nut and coller arrangement, '

In the Inner walls. A

48

| _ cost iron plug damper is°  From the centre of the cer ‘
placed M. euch Iuncthn of th chamber and central  the waste gases tota pow‘et:?tlsiﬂll#:i::ei?iw;r;z:mefﬂa' g

Bricks & Tiies News.



S An additional plato dampor g

Providod In the .last

0 flue, - fixed Just bofore the: fai to necure .further
contral on the draught. The fdn' is connacted to a
short masonty chimnoy (8bout 6m) to exhaust the

st fluo gases ata cohvenlont hel;}hf, Th__ﬂ ei{hﬂUSHHU ‘

phhe

_ capacity of the fan Is 425 cu.miminute an
duces a draught'c 75 mm water gauge at

d I pro-
ambi ot

tempetature and 53 sam at the working temperatuse.
i For,‘thé‘!’t}'ading and unloading bflch_a 12 wickels
Rt fibeni "{.uu_-_qru proviuad In tite outer walls ol the
L KiIn SAT the clvil woik fs done with rod bricks lald
In mud mortar. - Tha kiln Is covered by a shed,
| R "'""wa’;:éflll'ri:'g';'E spaca Is divided Into 24 chambers
it ""ﬁ}‘i_ip_:igi_'truc_tlng temporary partition wails with unfired
: '!‘f‘!'.':",";",‘brlgk"s'z_!-."' Each” partition wall runs along the whole ,
S oioss-saction of thio gallery except at ono end where
80 cm: space s left for communication betwean
Gijacsin Clianuwrs ay snuwh In Flg. 3. Bricks in
these walls are throughly burnt and are romoved at
i .80 time of unloading the brlchs, :
el
bodnad nboey His s s
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A chamber comprigas the reciangular spHdg™,
- wfnclosed  between any two partition walls. " Diy"
bricks ara pet Ip: this chamhor,  Thy peltern ‘of ..
Selting adopted In the kil 1s tore or less similar to
:;s.--.Ho_f_fmann—klln'l.a,y,.t, the": firing platforms for burn,[pg_“

coal. gtjd[ﬁarentlgv@h of the kiln are
Bull's kil : )

SepMeg
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ara takeri from {fig”"
o Spaces are’ Joft- within the selling to

1,100 ot coal Is started,
Mg continued till firo

. Alring 1s Increased grady

.,.0f, the kiln, & Aring rat
. should be malntalned,

t -brought to ful
8 inaintained ;

- permit coal belfig fod from the top. Each chamber’
holds 15,000 bricks.’ The top of the selting Is penfed
with a compact layer of ash, leaving out feed holds
for charging coal. The feed holds are fitted with
portable cast iron feed pots which are closed with
airtight cast Iron [ids,

&

Firing of Bricke

When some 14 chainbers have b
flre Is startod In the flrst chamber
- Croas wall I1s constructed In fropt
Three grates are provided In the cros
lump coal is buirnt
.and 60 em long.
firewood, Damper
A draught of abou
lowering the pi
the bricks In th

ven loaded, the
s A temporary
of the setting, -
s wall on which
on bars of 2.5 cm syuare section
Firing can also be Initiated with
hearest 1o the fire Is openad,
t 5 mm s maintained by partialiy
ato damper in the malh flue. Wheon
@ flrst blade are red hot, the top feed-
Both top and hottom: firing
‘ roaches the end of the record
As the firo advances next dampor |s
opetied and the provious one cloged, At this stagn
hottom firing |5 stoppod. Initlally the fiting 18 kept
-Slow.at the rate. of one chamber a day (24 hourg)
Al the fire reachies the Afth chambor. The rate o}
ally 4l 1t -reaches two
ove the oplimum efflcloncy
© of two chambers a day
When ihe Kiln has been
der, the following schedule

, Chamber,

;Chambers a day, .To achl

| firing or

'Oporation” No. of Chambory
 Soaklng b Th
Rl flro it
Prohvat AN
Drying ' 2
Satting 2
Drawing i 18
~ Empty i 2
' _ Totol a4
In ‘Ihdichumbaré undor full fire, coal-ls fod ovary
10 minutes and those Under” soaking-a 16 minutes

teed Interval Is maintalnedy. Two chamber dampors

ag
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‘are kept open, one nearer the fira-zone fully opan and damper. Suitahle draught Is malntalned according
the other halt open. Draught as moasured near the . 1o the firiny conditions :In- the:kiln. - Dampers are

o fan'la malntalned at'EB.EQ',ﬁgn}'_(Wa!é'r' gutge). " checked occaslonally for possible leakage,
g U TR g i nn ,‘?'.;:r,\:--_\,a AL R IR S R : L t : ¢ ¢
Fuel Used In Firing .~ . Fopy co0 s ThO firing, temperature in the kiln s malntalneg

- belwoen 950" to 1000°C. This |5 checked regularly

Bltumipous slack coa, genarally, gvailablo In tha  With the help of thermououple und pyromoter,.

"¢ market, s usad In the firing “of bricks Tha run of ' 5
Bl the mine slack coal delivore 'io,_b;‘rf_ck kilng contalns” A et
%45 a conslderahle ‘tuantity''(31.40 ‘potcent) ' of large’

P o aniterene ety oy
couple :is . fixetl: into a feed hole just
;i bbb B Ll T oy 9 ahead of the firlng zohe and:whon Jt:‘shows g
| "lumps: (upto’ 50" min .0r moto).”. In the Kiln.the coul temporature of 700°C, It In ready for accepting coal
oty must’ nocessarity _bulr.n."‘_o'n_. the solid floor, Large fead and the thermocouple Ja. then. shifted to the
"o slze - coal takeallon‘g_sr:to: !J,um_:duu lo slow rate of - HERE oW, SR A e s g Lo
o diffuslon of oxygon Into the coal, particularly on the GG A S N1
floor or the kiln whero It forms heap. Ideally, coal- The “quantity of coal fod Into & particular zone
-od {o the kiln should be of such a* grain gize. that 15 Judged from the condition of fite In that area, Iy
particles “hurnt out-completely during thelr passage the full fire zono whore the.firo is likely to be vigot-
t w4 from top to-the floor.« High combustion officlency ** ous care Is take ) hot to faed oxcess amount;of coal
440, 18 achloved-if coal I8 crushed thus: OXposing larger. ** which rosult (0 ovorbutiing, of bricks.: Accumula.”""
surtace ared for tapld oxidation, :: Consequontly coal tion of unburnt coal In the furnaces and al the floor
used for burning bricks In high diaught Kiln s Is also not deslrable. :
crushed In a faw crusher below 12 mm size. The fcsled |
avernge coal consumption In the kiln Is 120 ky per._ Working. ROSUIS ... v ocovecns i
SEPA000 Brichs; T T ,

Coan by il bl In actual cu'mmarclal firlng campaigns, the kiln
The kiln has also_bean fired with firawood alter " yus proved to be highly efclent. The thermal
slightly modifyling the pattern of setting, Rice husk efficlency achleved is thus comparable to that of

has also baon successfully used as supplementary modern and vastly more saphisticated kilns of com-
fual thereby saving coal consumption to the oxtont parable capacities, ;

+ of 25-30 parcont.  Other local waste hatetlals suth

e tohow-nut sholl or ground-nut-shell otc. can The principal factors which contribute to the
also be used wherover avallable, Loote B altalnment of high thermal efficlency of this kiln are.
Prasa 1 : l e ' I'
" Control of Firing and Instrumentation .88 below

- =~Use of a powsrful Induced draught lan; the
strong draught pioduced by it ensures com-
plete combustion of fuel.

At the timo of setting tie hricks In the kiln, care
~must be taken In the proper alignment of the brick
blades and the trace holdes for the easy movement
-of fire through the selting. Wet bricks shoujd not

be loaded In the kiin which result In thelr cracking, —Past removal of molsture from bricks In the

drylng and preheating chambers,
Any gap In the top coursa of bricks should be

~— : te gases ihrouuh a
sealod so that ash does not fall down into the Kiln, Channelising ' the was
I} evon a small gap Is left, this will widen up because - system ol flues sultably controlled by dampers.
of the very powerful draught Inslde the kiln and cold : ;
alr Is sucked In resulting Into underburnt bricks at ~Prevontion of In-leakage of cold alr through
tho cost of increasod fuel congumption, b feed hols pots qf Improved design, -

Draught Ia mlaaaurad by draught gauge attached ~Malntalning of exhaust flue gas temporature

to the main flue leading to the,fgq near the plate at as low as 100°C,
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""'Sp"“'“"y des'ﬂned paltom of semng ensurinu
> unlform heat dlatrlbuubn. '

' ‘—-Use of eoul crushed to below 12 mm slze,

Aparl from h}gh lhurmal omcluncy. the kiin hus' i
an added advantage of belng almost smokelesa even |
....when high volalile coal Is-used, and unlike Bull's klin

1
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and unloaders In all seasons compared. to conven-

lonal kiins when working conditions are very harsh.

Cost

‘Estimated cns! oi constructlon o§ the kiln is
Rs.  3,60,000 Including the cost "of shed. - Cost of
firing comes round to about .Rs. 70 por thousand

Yt bricks. . In calculating the cost of firing It has b
S to th Ji 7 8en
Y ,,.doen hot add o opollui on of onvironmont assumed that coal will bo avallable at the rate ‘of
TR "* Re, 300/~ per tonne t “
Tha qualily of the bricks fired In the kiln is Very.. , aumpllofn lpor rounnd i('::ncr'zlcfzdt:la':z;:n P:'\N?r:o:t
good 80% of .bricks arg first class, 16% second o W for 24 hours, ; @ prian s
‘class and’ lhe rest ara overburnt, underburnt and : i i
AN ra]ecla. YL Acknowledgmmnt '
. As lha kiln.is conveted by a shed it can work The paper Is nublluhad bv lhe klnd permission
e "lhroughout the year. It also providos more' conge-  of the Director, Central Bulldlng Reaearch Insmule,
v nlal working. _condltlo:nt_a_'fcrthe firemen, brick setters Roorkae {U P. b e ;
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