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Cem'ent has to be transported hundre

ds of miles for use in minor and major 

Projects at places such as Assam 

Or Kashmir. The cost of tr,lI1sport 

makes its use almost prohibitive and 

pmctically doubles its controlled 

price. The demand of cement in those 

areas IS moreover comparatively small 

and does not justify the provision of a 

standard cement factory producing one 

lakh ton a year. A small scale cement 

manufacturing plant having a flexible 

proLludion capacity suitahle to local needs 

would in a numba of places be an attract

ive proposition . 

It is not feas ible to have any great 

aojustibility in a cement manufacturing 

plant having a rotary kiln. Experience in 

Germ a ny indicates th a t the necessalY 

flexibility can be obtained by using a tun

nel or vertical shaft or HolTmann-ring kiln. 

This form of kiln has been extensively 

used in Germany for cement manufacture. 

The "HOFFMAN-RING· KILN" Fig. I. is sim

ple in construclion and running,and effects 

economy in fuel. It, however, requires 

considerably more manual labour for each 

ton of ceme nt than that rC4uired ill the 

larger type factories. The over-all cost of 

the cement manufacture is of the same 

order as that produced by big com hines 

and as labour is plentiful and cheap III 

India, their use hus definite advantage. 

Sm~1I Sc~le Cement Manufacturing Projects 

By PROF. C. H. KHAI>ILKAR, 

Central !Jlli/ding Research Inslilllle, Roorkee. 

. Fig.2 shows a vertical shaft kiln which has recently 

been successfully adopted for cement manufacture 

in Germany. One of the advantages claimed for this 

Section or Hoffmann Kiln 

Plan of Hoffmann 

Fig. No.1 

WH ,\N The aulhor expresses his thanks to the Director, Central Building Research Institute, and Shri Bh1ilalbba i 

Patel, Vice-Chancellor, Valiab·bhai RUlal University, Gujral for their help. 
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kiln is its simplicity of working alltl the robu st 

ch;lracter of its mechanical parts ,The ,bunkers'A' 

and -B' contain,respectively,the raw material and 

th e ruei. Materials are weighed automatically at 

'C ' and arc di scharged on th e conveyors '0'. 

The nlal erials move down a chute to the boot 

of the elevator 'E' which raise s the materials 
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A Vertical Shaft Kiln 

Fig , No , 2 
and discharges them to the mi xer 'F', from 
IVhich they pass to a briquetting machine 'G' , 

Thc briquet tcs are distributed uniformly in the 

kiln 'K' through the apparatus at 'H', The 

di scharge is made through the grilles 'l' to the 

hoppers 'M', The grille~ are operated by th e 

mechanism at 'N'. The fan 'P' force s air into 

the cavity in thc walls and into the bottol11 of 
the kiln. 

In rlace~ where coal or oil fuel are not 

readily available and where hydel power 

is cheap and plentiful an electric tun ne l kiln 

might be adopted for the cement manu
acturing unit. The electric tllnnel kiln would 

norma IIy be 100 to 150 ft. in length, The heat

ing elements are of ll· inCh, dia sprials each 

of which rests in refractory brick 

work grooved to receive them. Bogies 

loaded with briquettes are passed 

through the tunnel one after the 

other and time of r ,lssge is so regul. 
ated as to give the heat 'treatment 
necessary for clinkering the briquet
tes. The temperature in these kilns 
is controlled at every stage with the 
of help electric pyrometers and the 
1ll0Venlent is so adjusted as to en
sure the maximu11l utilisation of the 
hcat energy. 

To,demonstrate the fea sibility of 

the propos~i1, an e.<perilllcntal kiln 

W;I S se t up at Central Building Res_ 

carch Institute, 8)1d the following 
proceedure ad opted for manufactur
ing cement. 

Lime-stone from ihe Dehra-dlln 

area and clay available at a disl<1llce 
of three miles froln Hoorkee \\e re 

selected as suitabie for ceillent man

ufacture. The lime stone amI clay 
were llli,\ed in tl,e proportion of 3, 6 

to I i. e, 18 lbs . of lime stolle to 

5 Ibs. of clay. Cilcul;llions were 

made as per the methou explained in 

the Cement Chemi , t and Works Manage,s Hand

book page 63, by Watson and Craddock Concr

ete Puhlications Ltd" London, The materials 
were fin e ground in a ball mill and lIlixed with 

a sma ll quantity of water in the edge runner 

(mortar mill ), A brick 111aking machine was 
used 10 cast bricks with the mixlure of limec 

s tone and earth, The brick s manufactured 

were of the din~ensions 9 "x4f' xl r'. The 

bril.' s weI 
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Fig. 3. 

e bricks were allowed to dry and weather for 

three days and were loaded in a small chamber 

kiln (equivalent to one chamber of a continuous 

ring kiln of the Hoffmann type). The kiln 

e was tired with an oil burner with furnace oil. 

n The following schedule of temperature was 

ilia intai m:d. d· 

'

Is Up to loonc 2 hours period. 
h 100 to 2000 C 2 
:f 200 to 300°C I 

" 300 to 400°C 1
IS 

400 to 500'IC 1 
~-	 " 500 to 600°C I 
rd GOO tt 70!)QC 1 
Ie 700 to 750"C I 

" 750 to ~\OOIlC 1 
" 80(y'C constant 4 
" 800 	to 900°C I 
" 900 to I loonc I 

1100 to 1200°C I 
1200 t 130(\oC I 
1400nC 2t 

The burnt bricks which were nothing but 

clillker .. were powerdcrcd in ball-mill with the 

addition of 4 pe r ccnt gypsum to the standard 

linencss. All chcmical and physical tcsts wcre 

carried out and the cement manufactu red 

cOl11pLeu with the Indian Standard Specifications 

for cement. The table below gives the chemi

cal analysis of the raw materials and the cement 
maIlU fact lJ red. 

Lirne- I ClayConstituents 	 Cement 
stone 

0.181. Insoluble Sioz I 
J 63.882. Soluble Si02 19 .26 
") 2.463. FCO:l 

19.96 ) 5.52 
5 Cao 	 54.63 
4. i\.f,NI 

1.97 6477 
6. Mgo 	 1.56 2.27 2 .38 
7. p!!()r, 	 Trace 
X. C hloride 
9 . Sulphate 

" 10. 	 Loss 011 ignition 43.38 7.18 2.25 
11. ther by difference 0.43 4.74 1.64 

With the background of the experimental 

work done at this Institute and consullatiolls 

with expert~ the author is now in a position 

{O present proposals [or three di fferent types 

of cement manufacturing units. 

(a) 	 Cement manufacturing plant with 

daily output of 60 tons a day with an 

electrically fired tunnel kiln complete 

not be available and where Hyde! power 

is cheap and plentiful. 


Approximate capital 


investment ... Rs. 30 lakhs. 


(b) 	 Cement manufacturillg plant with 

vertical shaft kiln fired with coal or 

coke. Capacity 60 tons a day comple

te in every respect. 

Capital investment ... Rs. 20 lakhs. 

(c) 	 A cement manufacturing plant, capacity 

20 tons a day with Hoffmann type ring 

kiln fired with oil or coal, complete in 

every 	respect. 

apit a l investment Rs. 10 lak hs. 
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The gcncrallayout of a sm all sca le factor y 

a nd th e estimate of the cost of plant as sub

mitted by the G erma n Firm 'LOESHE K. G. 

of Dusseldorf' is d e tailed in the appendix. 

The author is confident in putting forward 

these proposals supported by recent quotations 

for the plant and machinery required for such 

a plant in Tndia and hopes that early stepi 

will be taken, by those interested in cement 

and small scale industries, to set up a small 

scale Cement manufacturing unit. 

1 1." 1 

LO ESHE K . G. 

DUSS ELD RF GERMA N Y 


CEMI!.NT WORKS WITH VERTICAL KILN 

FOR A DAILY OUTPUT OF 60 TONS. 


The fo llowing is a rough estimate of the The prices given are for G erman Port. 

cost for the mechanical equipment and electrical The deli ve ry will be between 12 and 16 
motors for a cement factor y with a daily months . 
production of 60 to ns as s how n on the 

The tender is based upon today's labour 
at/ached drOlvillg 580-2 

and material costs and may be subject to 

The main plants of the works are :- changes before an order should be effected. 

(i) Pre liminary Crushing kgs. $ 
A. CEMENT M ACH INE RY 

P lant 	 27,500 25,000 
I. Preliminary Crushing Plollt : (ii) Store of Material s 32,000 45,000 

(ii i) Raw Mcel Plan t 	 ( I ) O utlet Hopper 3 x 2m30,500 35,000 

(iv) Silo Group for Raw 	 (2; Apron Feeder 

M eel 	 22,190 20,000 6]0 mm. wide, abt. 12m. axle dis

tance inc!. dri ve. (v) 	 Shaft Kiln Plant 61,960 52,000 

(3\ Hammer Crusher Type HB 10 capa( vi) Cement Mill 57,600 62,000 


city abl. 16t /h r. including texrope

(vii) Silo G roup for Cement 10,670 10,000 

drive. 
II(viii) Bagging Station 12,480 17,000 

(4) I Outlet Hopper 
: (ix ) Electric Motors 4,031 9,000 extracted by a rubber belt conveyor 

Total 25 f, 931 kgs. 
(5) Conveyor Belt 

275,000 S 400 mm. wide abt. 25m. axle di stance 

Not illcluded in the above prices are build including gear, type fig 280 

ings and foundations, power station and Total weight for Items (1-5 )ab ts. 27.500 kgs. 

electrical installation, quarry equipment and 
 25 .000 S 
transport of material to. the works, laboratory, 

II. Store of Materials:work-shops and ofnce equipment. 

The above machines are specilkd on the (6) 1 Completey electricall operated 


following pages. Overhead T ravelling Crane 
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~uired for such 

that early steps 
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SECTION l"'man Port . 

cen 12 and 16 

today's lahour 

be suhject to 

be effected. 

'1'-.• -- -+---_ '1-" --------1NEny 

I. APRON FF.EnUl 
I , CItUSH!R 23. IYI':JQUT PU:nER 

U . ",'I!:IC IIT PP.I:DRRt., CO Al BINa. OONVI!YOR 47. ! LlWATO R 
'U. ' ~EDER• . OHRIIF.,4,D CRANg 4. DISTRUnrrOR.S
20 . EleV ATORe. RAW WATERI.\L SILOS u . Ct.wENT SILO.!!
tT. CO AL HIN . , APRON Fltl:Or.n.s 10 EXTRACTION'
ft. W810 llT 'tRDlR1. AIR LOCK 01 TItA NSPORT tt IdJ.l"tlO WOR}!

I . w .e.,c1t& WILL' ~!. U P-VATOR 
10. EI.EV ATOR t . IlIU l'lR 13. 1A,tl"v SCRF-EN1 1, 81N 

to. OVCW N£ ... SILO 3t. H: EOIR12m. axle dis- II. DUST pngCrPlTATOn U . OAOOfNO KA CllllfP,U . OIU Nl!l.ATO R 
l'2" FA N' M. SII.H'I"NQ CO!(V ~YORU . BllA rr KII.N 
U . RA \Y MEAL T/tANSI"ORT 117. DUST PRP.C IPfTAT"lOS'U . DUST PIU::cJ PITATiOH 
u , aCR.ew CONv~:YOR UNOF;RN~ATU . II. CLl~jK £a CilU8H~R

<lL<>j PORTLAND CEMENT 
31. CLfN f\ !" "'lT

16. B RT ItLEVATonaHB 10 capa 3~ GyPS .. C/ll rsm!:R PLANT C.",PA CITY 60 TOOlHI DIS"I'IUD1.n'OIL'I 
3D. OVf'SU" r rr 
~O. CLI. KIR. '81N

17. MIXINO SII.(IfI PER OA Y 
I. RUDY Jr!/X ar l..()1:1luding texr pe tl. QYNIUif IIiN 
19 . I:IILO £X RACTION LOESCHE i2 . ,. tiDBn 
20.. TRM; ij I'OItT 
flo UI::V•.nOR tl . OOYI'OUND 'ou. iotA" n~"I.-tn""I.N T''''' ''' SH.. J[ .a. 

H II U~T I' ll 'I N'T'ATIOH DV'Ul. DOt'
IJ , R.... W ~I""'L Oil" 

U . t' IiANMI'O It1' n,,,.. hl' N,•. J/tO- J 

belt con veyor 

n. axle distance 
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Span length: II m, includings its 


complete el ect ric equi pment. 


Ca rrying capacity: 5000 kgs. 


Contenl s of the grab: I, 5 cu. m: 


(7) 	 G ypsum crusher 


Jaw Opening: 200 X 400 mm. 


(8) 	 I Tnlet Hopper 


3 x 2 m with texrope drive 


(9) 	 Pushing F eeda with drive 

Total weight for items 6) - 9) abt. 

32.000 	kgs. 
45 .000 S 

III Umv Mill 

(10) 	 I Table Feeder Type TA 10 

(II) 	 I Complete Loesche-Mill-Aggregate con
sisting of : 

(a) 1 Loesche- Mill Type LM 1048 

(b) 1 Reduction Gear Type KSG 90 
(c) 1 Rotary Separator Type LLS 18 

(d ) 	I High pressure Fan type GH 10 

ca paci ty of air 11,200 cu . 

m.jhr. 

(e) I Cyclone Type Z 20 

en 	 I Complc:te Piping 450 mm. dia. 

abt 20 m. long 

(12) 	 1 Complete Filter Unit Type 96 SKSj6 

filter surface 185/155 

capacity of air: Max. 13000 cu. 

mm. p. hr. 

(13) 	 I Complete Heating Plant 

(Producing hot air for the simuL 

taneous grinding an d drying process) 

(14) 	 I Screw Conveyor 

250 mm. dia. abt. 13 m long 

inc!. gear, Type Bg 160 

latio 18: I, including coupling 

Total weight for Items 10) -14) abt. 

30,500 	kgs . 

• "35,000

IV Raw-Meel-Silo Group 

(15 ) 	 2 Screw Conveyors 

250 mm dia. abt 17m long 

incl. gear, type B3 160, ratio 18: I 

(16) 2 Bucket Elevators, 

Bucket: 250 mm. wide 

elevator: abt. 

including gear, 

17m. 

type 

hight 

KA 160, ratio 

10 : 1 

(17) I Screw Conveyor 

250 mm. dia. abt. 17m. long 

including gear, type Bg 160 

18 : I with coupling 

ratio 

(18) I Screw Conveyor 

250 mm. dia. abt. 20 m; long 

including gear, type Bg _160,. 

18 : I with coupling. 

ratio 

(19) 4 Silo Extraction Screws 

150 mm. dia. abt. 2.5 m long . 

including gear, 

coupling 

type Bg 125 with 

(20) 8 Bin Slide Gates 

300 x 300 mm 

(7.1 ) <I Distributing Chutes. 

\22) 1 Screw Conveyor 

250 mm. dia. 6 m long 

including gear, type Bg 125 with 

coupling 

Total weight for Items 15) • 22) : abt. 

22,190 Kgs. 

20,000 $ 

V Shafl Kiln Plant 

(23) 	 I Bucket Elevator 

Bucket: 250 mm. wide, elc.:vator 

abt 13 m high 

including gear, type KA 160 with 

coupling 

(24) 	 1 Buffer Silo 
/ for raw mee! 

(25) 	 1 Bucket Elevator 

Bucket : 250 mm. wide, elevator: 

abt. 13 m high 

including gear, type KA 160 with 

coupling 
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160, 	 ratio 

ong 

160 ratio 

long 

t . 160, . 	 ratio 

long 

g 125 wi th 

g 125 	 with 

i) , 22) : abt, 
Kgs. 

20,000 $ 

, el<:va tor 

\ 160 with 

:, eleva tor : 

• 160 	 with 
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(26) 	 I Pushing f eeder 

fllr coal including drive 

(27) 	 nufTcr Silo 

ror coal 

(28) 	 i Twin-we:ght Feeder complete with 

dirve; to weigh raw meel and coal 

(29) 	 Mixing Screw 

400 mm. dia. x 4 m long 

inc lu ding gear, type Bg 180 with 

coupling 

(30) 	 I nucket Elevator 

Bucket 250 mm. wide, elevator: 

abt. 155 m high 

inclutling gear, type KA 160 with 

co upling 

(1) 	 Buffcr Silo 


for Raw-Meel-Coal Mixture 


(32) 	 I Screw Feeder 

200 mm. dia., abt. 25m long 

including gear, type Bg 125 and 

Variable 

Reduction Gear, Type MA I, with 

coupling a nd t~xrope ; 

(33) 	 I Complete shaft Kiln Plant for 60 to 

Clinker per day 

(a) I 	Noduliser, type G T 20 

(b) 	 Kiln Hood with Rt'volving 

Feeder Chute and Stack 

(e) 	 I Klin Shell with Sheel support 

and Armour Plating 

(d) 1 Complete lining 

(e) 	 1 Complete Roller Grate with 

complete hydraulic drive. 

(f) 	 1 complete set of 3. a llernate 

Discharge 

Grates with Gear HCK 6a 

and coupling. 
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(34) 	 , I Filter Unit, type 96 SKS/6 

lilter surrace 186/155 sq . m. 

capacity of air 13.000 cu. m. p. hr. 

for dust 

collection of the complete conveying 

plant 

Total weight for Items (22) - (34) abt. 

61%0 kgs. 

52 .000 

VI Cement Mill 

(35) 	 1 Table Feeder, type TA 10 

for clinker 

(36) 	 I Table Feeder, type TA 8 
for gypsum. 

(37) 	 I Record Multiple Compartment Mill, 

type RMM 6, 1600 mm. dia. 8000 mm. 

long, including armouring, the neces

sary breaking bodies, with central 

drive, with gears and couplings. 

(38) 	 I filter Unit, type 40 SKS/5 


filter surface 70/56 sq. m. 


ca pacity of air 4500 cu. m. p. hr. 


(39) 	 Screw Conveyor 

250 mm. dia . abt. 10 m. long 

including gear, type Bg 160 with 

coupling 


Total weight for items 35)-39) : abt. 


57. 	600Jgs. 

62.000$ 

JIIf Silo Group Jor Cemel/t 

(40) I 	Bucket Elevator 

Bucket: 250 mm. wide 
Elevator : abt. 24 m. heigllt 

including gear, type KA 183 with 

coupling. 

(-11) 	 4 Silo Extrac tion Screw. 

•dia . 150 mm. 2.5 m long 

including gear. type Rg 125 with coup

ling. 

(42) 	 8 Bin Slide Gates 


300 x 300 mm. 


(43) 4 	Distributing Chutes 



(44) 	 I Screw Conveyor (6) included in the price 

250 111111 . d ia., abt. 8 m, long (7) I Motor N=IO Kw. 1450 r .p.m. 

including gear, type Bg 125 with coupl- (9) 1 MOlor Gear N = 1.6 K w. " 20 .. IIng 	 (10) 2 Motors N=I, 6 Kw. .. 1000 " 

(45 ) 	 I Screw Conveyor (II) I Motor with 2 shaft ends .. 

250 111m. dia. a bt. 3. 5 m. long 1 Motor N=I, 6 Kw. 1450 
" 

including gear, type I3g 125 with coup. (12) Included in the price 

ling (14) I Motor N=2,2 Kw. .." 
T o tal 	 weight for items(40-45): abl. 10,670 kgs. (15) 2 Motors" 

" " 
(16) 210,000$ 	 .." " " 
(17) I 	 " ..VII!. Baggillg Statiol/. 
(1 8) I 3.5 	 .. 

(46) I 	Bucket Eleva tor 
(19) 4 Motors" 	 .. 

Rucket: 250 mnl. wiele 	 " 
(22) I Motor .. 2.2 .. 

Elevator: abt. 10 m. height (23) I " " 	 " inc luding gear, type KA 160 with (25) 1 .. 
coupling 

(26) I Motor gear N= 1.(; Kw " 20 
(47) I Single Deck Vibra t ing Screen wilh (28) Included in the price 

texro pe dri ve (29) 1 Motor N =3.5 Kw " 1450 
(48) I Silo for nagging Machine (30) I 	 " 2.2 " ..• (49) 	 I Autom a tic 2-Spouted Oagging Machine (32) I .. .. 1.6 .. .. 1000 

type 2 I3 1l m (a) 	I" 6.3 .. 1450 
including lexrope drive (b) included in the price • 

(50) 	 Conveyor Belt 1000(c) I MOlor N=3.) Kw. .. 
800 111 Ill. wi de 5 m axle di sta nce (34) Lncluded in the price 
including rubber belt and worl11 gear. (35) L Motor N 2.2 Kw. ,. 1000 

(51 ) 	 Filter Unit, type 50 SKS/5 (36) I l .6 .. " .. " 
fillter surface 70/56 sq .m. (37) 1 190 " " 

capacity of air 4500 cu. Ill. p. hr. (38) includeJ in the price 

(52) I Compiete Pipeline 	 (39) I Motor N=2.2 Kw . .. .. 14 50 

(53) 2 Tables. (40) I Motor N=3 .5 Kw. 14 ~ 0 r.p.111 

Total weight for items (46) - (53) : abt. (41) 4 Motor" I 
, t " 12,480 kgs. 	 17.0005} 

(44) 4 Mot ors.. 2.2 " 
(54) 	 Motors, to drive the above mentioned 

machines, (45) \ ,. " .. 
(in closed constructio n), V = 380, SO (46 ) I .. " 
Cycles, which are not included in the (47) \ 


prices: 

(49) I .. 8" 	 " 

for item 
(50) I " ,, 2.2 	 .. 

(2) I Motor N=6 .3 Kw_ 1450 r.p.m. 
~5\) Included in the price.

(3l I 21
" Total Weight: abl. 4,031 Kgs. 9000 $(5) I 6.3 " .. .."" 
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