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Sxolanatory Notes 

'ftie value of the mpee vu appmximately 

12.60 to 1 doilar dllring the period of 

the mission. 

. 
R.C.B.M. - Rational Cbunci1 for Cement and 

Buildinq Materials 

' 
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Pmciustivitv rpgmftment thrpuqb Dust Redus;tipn 
- Techniques 

DP/DID/84/020/11-21/31.4.B 

Objecti.e1 - To ewlw measures and implement feasibility 
studies for tbe mdu.ct~ •n of dust generation. 

Dllration I - f>- .eeks ' 

9>nc:lus1pns pd Re., ndationa 

'!he principal conclusion is that the supply, 
operation and -intenance of mst contml equipment within 
tbe Indian cement .iltilllsay is of a low lewl. Xt is 
reca ndeci 'that •t3eps m taken txt Mpnw, either by 

iDc:lnti•• or enforee ... t, th* u.98 ef au.ch eqaip•?nt. 

'Die A19ly Ud cei::tet:t .. •.lta ef •t*asaq- iteaa, 

particularly a.r fade filteH, f~ 1oeal soarces 
should be en~ 

!Ila 8atioDal O*Dcil for Oilll8Dt •4 a.ildi99 
Jlateriala aov haw m elll>t'J8 •taff capele of at•MipiafJ 

!nto a cl••teat an4 pmfeaaioaal •• able to 91• 
a«•.Dd ac.lri.ce to thf- indl.l•t%Y on a ra11g9 of enriro-ntal 
-t'tlers. 
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Mission Ob1ectJ.w 

"!he expert's sphei:e of "Ork will c:owr the 

ent.im apecuu. of acti.ri.ties nlatinq to dust .ceduc:tion 

in cement plants. Special eaphasis will be placed 

Olll 

1/ e_,lving measQ.res for t:be reduction of 

dus·.; generation 
' 

2/ feasibility studies for the iaplelllentation 

. of tedmi.ques to i:edllce t!M generation of 

dust in specific cases. 

Background information 

1be ce•nt indllstry in India comprises 94 cenwent 

planto vith a total annual installed capacity of 31.S 

aillion tons. Although .,st of the cement plants haw 
either already installed or a..:e in the pmcess of 

.iDSta.!.linq ESP's and dust collectors in kiln, raw meal 

and m•Dt aill sections, the operational efficiency 

of the equipment is low and there is a need to impmw 

tbe.ir perfoamaam. 

In ri.ew of the fact that pollution control is 

aa9Wling wider importance, there is an urqent need to 

inwstiqate ways and -us of improYinq and .,difyi.Dg 

tbe d9si;n of ecpipment. 

'fbe National council for Cement and Build.1.ng 

Materiau (11.c.s.M.), Wiich i• attadled to the Mint.try 

of Industry, iS the national centre de"IOted to research 

and tachnological dewlopment and tnnsfer, educational 

and iDdllstrial ••nice•. Th• institute has an oaqoinq 
pa»cJ~ of p=ductiv!ty en•aance•nt and .,dernization 
from which • t.~r of csma~it planta have al~ady 
deriftd benefita. 
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'l'he OentEe for Enviroi&ental :Improvement 

'l'he Cent~ £or Envimnmental Improvement. within 

the N.C.B.M., was set up about 18 months ago (April 19e:.:;) 
1:l order to try and illprow ·the e"lvimmaent surrounding 

many of the CDWltries cement plants. '!be envi&."Om.ent 

is, at pres~nt, polluted dlle to the almost non.,.xistent 

installation of ctist aba~nt eqgipatent, except at the 

aewr plants. Knwewr, the envimmmnt i~ not affected 
. . ~ 

solely by process eaissiors bu.t abo by fugit..i:ve emissions 

generated by a wide varie- i of materials handling 

situations e.g. dllst fma unpa"Ved roads, lor:y tippinq, 

bag tilling and c:onveior transfer points. Indeed, any 

point in the product.ion cycle tllhich allows air and mst 

to mix freely without suital>le cont.ml. 

1'he wodc i:eported on c:oftrs the period 

October 16, 1986 to December 7, 1986 and this docunent 

is intended as a record of the work carried out a."'lcl the 

xecoa11aendations and suggestions made. 'l'he context in 

which tbe document is written is that of a .iewly foJ:med 

group ~quiriag enhancement of their existinq expertise 

in envimn.ntal contml. It also has a limited viewpoint 

owing to the small nwaber of plants visited. 

A munbE r of axeas for developnent have been 

ideutified and are spelt out in moJ:a detail in the . 
sec:tion on Recowndations. 

Tl'e oriqinal objectives of th• mission were 

attaine·1 within the liln.itationa •ntioned above, with 

aom encmacbment on the obj•ctiWJ• of the second 

mi••1')n on fabric filtration. 
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'ftle following two r:ec:o-endation are for the 

attention Of UNl)P or its J:eleva.nt agency I 

1. - That efforts be made to encourage the indigenous 

development of polymeric industrial textile-:. Specifically, 

for this r:eport, in the area of gas cleaning. However, 

such development could also be utilimd in the field of 

solid-liquid filtration applied, for exa111ple, to t::'le 

chuaical industry. Collabontion 110Uld be required 

between textile r:esearch, 11anufactu.ring, usei::· and user 

research orqanis~tions. C&irr-!nt1y the pol'f'llE!ric materials 

a.re illported at hi\lh cost to the users, tr.o are dependant 
upon forei911 suppli~rs and their agents. Little or 

no lo':~l expertise exists in these oreas of applic~tion. 

2. That efforts be made to ensure the transfer 0£ 

gas cleaning technology affectively fxom the developed 

countries by suppliers and that this technology be 

adQpted to local conditions. 

Some difficulty may be experienced w1 th this 

rec:oanendation due tl.> the lack of effective enforc:ement 

of any copyright leqisla~n. Also the low contract 

base from which the suppliers are c:uri:ently operating. 

'1'he expansion of the Rquirement for pollution control 

equiptaent is latg'!ly dependant upon effective 

enforce•nt of c:ur%9nt and fut:um environmental legis

lation. 

The ~•ininq ~c::oamnen~t1oc3 are for the 

attention of the s.c.B.M. Alt:houc)l numbered, the~ ... i• 

DO specific priority inferred by the DWllberincr sys-cem. 

3. That a surwy be carried out of suitable •tack 

monitorinq equipmr1t for both intermittent and continuous 

aa1plin9. O&rrently t:.s~d •qQipa9nt is heavy and subject 
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to damage etc during transportation. With lighbeight 

equipnent, the monitoring could be carried out qniclter, 

and the pos:i;ibility exists of establishing a cement 

industry standard method/procedure. The procedure Gould 

then be eatenaed to ot.'ter industries, eg steel, if proved 

satisfactory and the need for environmental monitoring 

increases. Continuous sampling/monitoring, using 

transducee based on optical principles, are not yet 

installed/known in the country's cement indust..~. 

4. That advice be given to incmstrial plants on the 

possible advantages of the cleaning cont=ol of fabric 

filters by means of pressure dmp difference and not 

by the use of fixed time cycle. The use of time cycles 

can lead to excessive cleaning, leading to high e~issions 

and high maintenance costs. The p.r:essure difference 

method is ~pendant on the dust loading of the exhaust 

st.ream. Therefore, if the loadings are low, energy 

savings may be made, for example, in the use of compressed 
air in pulse jet cleaning. 

s. That the possibility of operating a samplinq 

whicle be !nvestigated. The vehicle would not only provide 

good publicity and public relations but would also serve 

the pr~ctical purpose of carrying e·quipment, spares and 

repair facilities (including possible acconnodation) 

to test sites. The vehicle will save wastage of travel 

tiJ9 etc of operatives who discover, on arrival at the 

test •ite, equipment damaqe c:urrently created by air 

or rail tr~n•purtation. The cost penalty of transporting 

heaYy equipment by such means could also be moderated. 

6. That consideration be given to the strenqtheni119 

of the library facilities in the area of enYi%0mmntal 

improft•nt and related equipment, iDcludinq its maintenance, 
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by the purchase of books etc .recorded in Annex I:I. 

'ftle following reconnendations apply spedif ically 

to the Cem:.ce for Envi.ronmental Imp.mveme:'it programme 
area of the N.C.B.M. 

7. That the skill and experience balance of the 

Centre's staff .be broadened to include physicists, 

chemists and mechanical en7ineers. Some of these people 

should have experience of fluid mechanics/aerodynamics 

and knowledge of powder t::harac~rization, materials 

handling, dust ex>nt.ml anddesign work related t.o 
both areas. 

Staff should also acC1lire MOre experience of a 

variety of industrial plant 11tith particular reference 

to the application of dust control equipment. 

a. That t.he Cectre consider extending their 

current survey of stack monitoring to include deposition 

monitoring. It is interesting to know t."le current . . 
level of emission values but it is more important from 

an environmental impact viewpoint ~"lat it i~ identified 

where the dust is being deposited, over what area and 

whether any damage is beilHJ caused. 

9. That the Centre c:onsid..' 1: ~J;.•~::ific resP.arch 
programmes in t.'ie following areas 1 

a) Deposition modelling arad measurer.'lent 

b) Materials handling design for particulate material 

e.q. hoppers, silos, transportation met:".ods either 
•c:hanical or pJllWnatic. 

c) Examination of the dif~erent. fabric filtration 

systems with particular emphasis on aie economics and 

operatinq advantages of pulse jet filters. 
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d) 'l'he design of dust containment syste• specifically 

related to cement industry unit processes e.g. hood, booth 

design. The design to emphasise improved eff icienc:y of 

dust capture at reduced air volume requirements. 

e) '1'he overall assessment cf gas cleaning systems 

currently installed in plants to ident! £y redundant 

components and poor design. Any requ4tst for improvement 

to gas cleaning systems should be accompanied by complete 

engineering specifications of the component and any 

associated ductwxk. An overall assessment of the sys·tem 

efficiency can then be made instead of piecemeal 

modifications which can affect the performance of other 

parts of the system. 

10. That a data base/filing system be established 

to acquire and accumulate relevant data on all aspects of 

environmental improvement e.g. infomation on all dust 

collection and materials handling equipment provided 

by Indian companies and/or agents for overseas companies. 

The response, credibility and expertise of the 

Centre will be improved when an enquiry fro11 any source 
(e.g. Govemment, industry) is receiftd. 

11. That in written conmunications, primarily reports, 

the correct scientific refe::encing of data and other 

sources of information be carried out. Not only will this 
imp.row the =edibility and professionalism of the papers 

but will also allow easier subsequent recowry of 

infomation f roil the papers by staff mmber• and external 

readers aliJce. 

12. That c:on•ideration l:>e 9iwn tcJ illlpJ:Ovinq the 

in•~ntation and wcordincJ of information on the 
operatj.on of fabric filtars and other ;a• claaninq 

•quipmnt on plants. · Particularily iD th• eaH of 
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electmstatic precipitators and fabric filters, 

infor.nation on "VOltages, currents. pressure drops etc 

in chart form will, en a."'lalysis, lead to a better 

understanding of plant operation and lead to the 

pos1i8i.lity of pmventative maintenance. 

I • AC'rlVITIES AL'lD OUTPOT- :: 

Duties and Objectives 

The mission objective, stated in the 

Inti:oduction, mentioned that special emphasis would be 

placed on•-

1/ evolving measures for the reduction of dust 
generation 

ans '2f feasibility studies for the implementation of 

techniques to reduce the generation of dust 
in specific cases 

In the event, because dust generation and c:ontn>l 

are major problem arects, the advice given also spread 

into the area of fabric filtration which is the main 

objective of the second mission. The reason for this 

encroachment on the second mission is that the problems 

arising have to be approached as part of a total system 

i.e. a problem area 1 even if correctly diagnosed, may 

still generate further effects up and downstream once 

remedied. 

The objectives of the activity, as seen by the 

author, we re three fold•-

a/ to improve the expertise of the NCBM in the 

area of envin>nmental c:onti:ol 

b/ to similarity improve the expertise of the 

industrial plants visited and 

c/ to p.z:ovide c:onsttuctive feedback to UN!OO 

on the overall status of the Indian cement 

industry in the environmental field. 
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Technical actJ.vity 

Visits could be arranged to only four plants 

because of the time available and COllllUDication 
---- ----

cliffic:ultJ.es. :.....;. All the plants visited were 

in the private sector. 2he small nu.her of plants 

visited compared to the ~~tal number, i.e. around "" 

of total, means that any reconnendations and conclusions 

drawn are liai ted. 

'.rhe appmach taken by the author, f:mat whiC:h a 

J.Ot of the activity and solutions e"VOl-ved, was the 

simple statement that air and· dust material should not 

mix. '1'he iJnpllcations of this statement became manifest 
in a variety of ways during the mission. 

The tedmical activity consisted of two main 

parts-worlc at RCBM and work at the plant. 

In the case of RCBM, the activity took the fo.tlll 

of lectures on a wide range of subjects fxona dust 

generation, design of contxol system for dust capture, 

ductwo.dc design, abate•nt eqai~nt fan characteristics, 

emission and deposition meaau.tement. In addition, 

discussions were held vi.th the pmqramme leader on new 

pmposals for i:esearcb topic areas and ways of imp.ioving 

the balance and expertise of the project team. 

As part of the imP.rowment of the team expertise, 
the autbor was accompanied on plant viaits by •mbers 

of the teu. The presence of team members enabled points 

to be illustrated at. fi%"•t hand, to emphasise th~ 
appmac:h to be taken, and al•o 9reatly smoothed the 

adlll1D.istratiw arraagementa neces .. ry. 

Por th• plant visita, the entire process 

f:om the quarryinq operations, thou9h ciushiaCJ, storage, 
blendiftCJ, the Jcilas, t:he ce•nt aaill• and the packinq 
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plant was examined. Elllphasis was placed on the aajor 

dust generation points e.g. crushers,, conveyor transfer, 

storage areas, mills and packing. Discussions were 

held with plant management on their various pi:oblem 

areas. In some cases, a brief talk was gi"Ven on dust 

generation and conti:ol in ·order to elicit further 

problem areas fJ:Om a wider range of personnel and to 
infoxm them, by illustrations on their own plant, 
of the approached to take. 

'ftle detailed findings during the individual 
plant visits ue given in Annex I. 
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'!he asults of the acti:ri.tr v.ll.l. be split into 
. 

bio parts. "!'he fiDdings and nal.ts nlating to RCBll 

foming the first part whilst a •illilar part vill. 
describe the pla.'\ts. 

lf .C.B.M. 

' 

It ia only recently -that -jor eatpiuis has been 
put on the environment, although 1C>xk has been going on 

at a low lewl in the SUbject for a nmber of J9fU'S. 

Howwr, qiftn a further period of eighteen mont:ha to 
be years, with the pasent strong emphuia, the te~ 
should pmviding competent and pmfessional advice to the 
industry. 

• The balance of the team aquias stnngtbening 

in be areas - in the understanding of the behaviour of 

airflows and in practical JmowledCJB of -terials handliD9 

and dust coatml equipmat and design. 'l'heH walmes•s 
may possibly be xectlfied by au12ble transfer or 

allocation of staff f%1:m other sections v1thin BCBM. 

Additional stnngt:heai.J19 vu requ1J:ed in the 

an.of z:elevut lita:tatum i.e. rafemnae boob and .,.. 

ai.o needed in •xpandi.:fJ the curxent files held on 

inatiua.ntation and •qaipment to- cowr bmader azeu • . 
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Steps ha• alfta4r been Qken • rectify the 

situation reguding t::b9 litaraaa Md UJ.ea. -nae 

.e ••htaa vi.th 11118 aolatla• gt.n w planta. ..., 

that tiler ....... - of die teatmi411s ef -•·•111 
a p&9blea m4 •'ftlwattnv the sola•i••• 1.t ia -1n17 
a ft~t to llll.ilt up a cata'la .. ef c- his'tDri.es 

an4 ...... les &am t:le i•••·tztt~ ... vbiah - 111-iuete 

practiaal 8Dtl GDBt ef&et.1• --~· .... ' 

'!he • 11l•u of the J:eAarah ~ b8S alllo 
Ileen a4jaa~ and a rx I er ef aMltlenal aev pa>ject 

pmposals haw been put forward on relevant topics. 

Each of the new pmjects combi.nes well vi th others so 

that a large aDIDUDt of infoaaation should be obtaf•d. 
1be empbasi.s of the pxojects is ons-

a/ mduction of dust generation by modification 
of -terials handling systems. 

b/ illlpi:owd captu.n efficiency and design of 

capmxe de'"" .:.as for dwlt gener& ted. 

c/ the inwstigation of suitable design and 
•thods for the nppnssion of cJust if (a) and 

(b) cannot be employed. 

d/ the •uunmeat of dust depositJ.qn amand 

plaDu. 
' 
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PJants 

!be type of pmblems being experienced in the 

plants ai:e coaaon throughout the mrld. Problems are 

created by the design of the materials handlinq systems. 

Fmm a pJ:Oductionfmec::hanicP.l engineering viewpoint the 

hanciling systemsare based on standard lmevledge and this 

knowledge is applied to maintain the desiEed thmughpats. 

Hotewr, if en additional ri.4!111POint is u.sect. i.e. is this 

pmeeAla likely to generate clut. then the designs .. Y 

need some xeasaes.-nt and aotificatien e.g. minilldsiaq 
con•yor transfer drop heithts. 

'!he aaiD pmbl.em eXpl!rienced by the plants was 

that equipment bougt t to c:ontml dust emissio!lS was not 

reliable or satisfactory. The plants do not have in-house 

expertise and -i:ely on the suppliers for information and 

support. It is here that everything appears to enter 

into a vicious circle because of the lack of eafoxcement 

of copyright regulations and a tendency, created pat:tially 

by lack of availability, to copy items of equipment. 

Consequently companies supplying dust contml equipment 

are teluctant to pmvide full details of the specifications 

because they fear that, having supplied one unit, no 

further sales will flow particularly if it is highly 

efficient. It is also the case that high proportion of 

units o: advaneed design contain items made outside India 

and therefore the price is high to pay for import charges/ 

tues. For example, no fabric supplied for use in pulse 

jet filters appear to be made in India nor do the sophisti

cated contml valves used on the high pressure compressed 

air providinq the clieanin9 action. There is, therefore, 

a uatural reluc:t.ance on the part of purchasers to pay 

hic;h prices and suffer lon9 replacement delays for 

equipment even if it is hiqhly efficient. a.placement 
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tilles for illporteci item wn quoted ill •ntbs and 
years nther then days or web. 

Onrsu9gut.ion~ pat forward men cliscussing this 

problem •s that tax mllef shcNld be given on 
equipment piovid.incJ the mmpany could show an illpm~ 
•nvimm.rat :resultinq faJla its installation. 

1be question as to tlhetiher er not the deteiled 
advice given to plants i!l AnneJC I OD specific e:reas 
needing illprovement is illlp1-nted can enly be judged 
by aabeequent 'ria!ts fa. llC8ll llU:ff. lllNt suggestions 
made we:re inexpensive eDOUgh for the companies to 
carry out without capital cost. 
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l. <DICWSIORS 

'file conclu.sions are drawn fmm a lildted ••••.._r 
of s.ite Tis.its to priYately operated plants only and work 

at the iCBM. 

'l'heR is no doubt that excessi"Ve emissions are 
taking place fmm fugitive dust sources and some pmcess 

mst sources. Some of the dust. Dalll!ly raw cement meal, 
is the same as the final pD:>dllct and therefoEe makes a 
most expensi."Ve and ct.Uect loss in output and money' to 

the plant. 

Die -iii cliff.ic:ulty beinq experienced appears to be 

the design, accpisition, operation and maintenance of 

su.itable dust contml equ.ipment. In part.ic:ular, the use 
of fabri.c filters, ltlic:h an c:onaonly used on low 

temperature and fugitive dust emission sources create 
pa>blems. Until the supply of suitable fabrics and good 

designs ue i:eadily ava.ilable fmm local sources, it i.S 

hard to see any major imp~ft-nts taking place. Only 

encouragement by the use of incentiws or the strict 

enforcement of the legal requllealents will h~ten the 

precess. 

Education is neec1ed at plant lewl in tbe de-igo 

and operation of ecpipment to minimise dust generation 

and .tmprow control. '?his •Y be achiewd by su.itable 

sell.inars fmm llCBM. 

The iDtrodUction of the new conr.ept of awiding 
the mixing of mst and a.ir, 'Which although ailllple in 

idaa baa wide implications, ahoald enable the staff 

of the Centre for .lnviro.-ntal lllpmw111ent to dewlop 

the •xpertiae necessary pa;,viding they haw frequent 

exposure to actual plant probl••· 
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ANNEX - I 

Visit reports on cement plants in: 

Satna 

Maihar 

Gaqal 

Bhupendra 

Madhya Pradesh 

Madhya Pradesh 

Himachal Pradesh 

Haryana 
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Mr Pillai 
M~ CV Sin91 
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HCB-Q. '!eam 
Mr $; N Mehi:otra 
Kr B Kumar 
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Mr R w Higman . (UNDP? 

Description of :Plant 

PO Sa ia, 
86 and 8 86 

- Vice-President 
Asst Vice-President 

- Mines Manager 
- Quality Conti:ol 

Old plant - 2 wet and 1 semi-dry kilns with a 

total rated capacity of 2000 tpd and built between 1955 
and 1964. 

Nev plant - 1 dry kiln with a totai rated 

capacity of 2500 tpd fitted wit~ a pre-calcinator and 
built in 1983. 

The Qlarry 

T"ne toad fi:om the quarry of fices to the quarry 

face is concreted and provides a qood surface. The 

drillinoiJ machine, at the time of visit, appeared not to 

have its dust conti:ol system working. The loading of the 

35 tonne dwnper trucks creates the usual dust generation 

problem due to t.~e way the fa>nt end bucket loader is 

operated for safety reasons. The ~ruc:ks then travel 

a kilometer or so back to the mines office area where the 

primar/ crusher is situated. A water spray was fitted 

in a horizontal fashion around the three sides not touched 

by the truck. Tippinq was done in the open. The 

company were advised to fit a corruqated or sheet metal 

enclosure to cover all th1:1te ·sides and the top, arranqinq 
the water spray in a vertical position so that it covered 

the sides and top of the lorry. The spray which has to be 

manually operated, and which was not done with tht. first 

load seen, will the:i beeome more effective havinq to 

COftr a smaller open area. The spray across th• box 
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opening will also contain any dust generated within 

the box. Access for breaking or removal of large blocks 

trapped on the grid is not adversely affected. 

'l'he dust contn:.l at various belt sections was 

not functioning well and the duct work leading to twin 

parallel high volume cyclones required redesign. Various 

reject piles had tischa...-ge points high in the air which 

caused excessive dust generation. The use of telescopic 

trunking was suggested with a tilt switch controlling the 

operation of the telescoping motor. 

Several motor drives to the secondary crushers 

were stirring up c:hlst because they were fitted with only 

mesh safety guards. 'l'he use of the mesh allows the 

V-belts and pulleys to act as fans. Solid thin metal 

covers were suggested which will c.it down the fan-like 

action of the pulleys. Closer attention was required 

to the maintenance of ductwork. 

'lite material, having passed the secondary crusher, 

was fed to a 4. 5 kilometre ropeway to the cement works. 

The loading of the ropeway containers generated dust 

which could be controlled but would involve some cost. 

The design of the enclosure would also have to be carefully 

considered so as not to interfere for operational reasons 

e.g. the containers sometimes stick requiring immediate 

human intervention which may be more difficult in an 
enclosed system. 

The Plant 

The works had thJ:ee major emission sources all 

related to the clinker store and the removal from the 

~tote by conveyor to the •toraqe silos. Equipment based 
on fabric filtration has been ordered to control the 

emi•sions at 'both ends of the conveyor which was sewre. 



The worst point was at the top of the silos because 

dust could be spread over the entire plailt. 

The clinker store operation, where material is 
discharged from a moving tipper conveyor system, is 

a classic example of free falling material streams over 

a distance of 15-20 metres. Because of the A-frame 

construction of the store, the possible choices for 

control of the dust generated were small. After group 

discussions, the possibility of fitting water sprays to 

the outside of the discharge hopper seemed the best 

option. Spraying from the stockpile base would be 

ineffective as it 1110uld only control the pile surface 

and not the falling streams from which trails of dust 
are blown. 

Another source, which was related to house 

keeping, occured at the drive end of a conveyor which was 

sitting in a dust pile and t.lte pile was being stirred 

generating dust clouds. Apparently a vac.uum dust control 

system is due to be fitted soon which should improve t'!e 

situation. A vacuum lorry is also being purchased for 
cleaning plant roadways. 

The final suggestions we.re made on the bag 

filling plants where it was explained that simple eatension 

of the service doors 1110uld improve the situation dramatically. 

'l'he dust control over the exit conveyor should be extended 

to include the first conveyor transfer point. The first 

belts from the filler are also going to be converted to 

a· •sh type allowing excess material to be more easily 

returned to the collection hopper. 

Some discussion took place oMr the silo ventinq 

filter• and also the pac:kinq system filtere. 'l'he packing 

filters are of ttilO types, Plakt India and Andiews. The 

Plakt India run with a ·face ftlocity of 1.4m/min and 
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2. 5 k9/cm
2 

pulse cleaning pmssure Wiilst the AndJ:ew 

systems J:UD at 2.4 llV'ai1a .,and 5-6 kCJlaa2 cleaning pzessu::e. 
The Alldzevs system is more usual for pulse jet systems 

and energy/money could be saved by i:econsiderinq the 
Flakt India operation. 

A further energy saving suggestion was the 
use of the pressure dmp difference as the initiating 

signal for t.~e cleaning sequence as against; 'the fixed 

time cycle. Dependant on t."ie variations in tile dust 

loadings experienced by the filters, it is possible that 

the pulse action will be less frequent thereby saving on 

compressed air costs. In any case, it will cont.ml 

excessive cleaning leading to lower emissions i.nmi!diately 
after cleaning. 
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Persons contacted 

Mr Kamal Kishore 
Mr v Y Vyawaha.m 
Mr B P Jain 
Kr MIC Sethi 
Mr Loltre 

NCB-B Team 
Kr B Kumar 
Mr R W Higman (UNDP) 

Description of P1ant 

- General Manager 
- Sr Mgr-(P&QC) 
- Sr Mgr-Enqineerinq 
- Mgr-Mines 
- Otief Technical Manager 

2 dry kilns vi.th a total rated capacity of 

2400 tpd and built in 1980. 

'l'he OUarry 

The roads from the mines offices to the quarry 

pit :1ave been recently concreted and ta.r:mae coated at a 

cost of 2 lakh Is. '1'he payback period is estimated at 

10 years by savings on tyxe wear, suspensions and maintenance 

of the dumper tmcks. 'Die quarry pit is well maintained and 

the company have one advantage from a du.st generation 

view point. The quarry 11-stone material has a high 

moisture content of a.mund 8-10". Although this does cause 

some p.r:ocessing difficulties of building up material at 
the primary crusher, the savinq on dust cont.ml is large. 

Apparently, the dust control is used only when p.r:oc:essing 

sweetner material. 

The primary cJ:Usher recei wr pit was enclosed 

but, as no whicles were seen tippinq, dust generation is 

not known. The material after secondary crushing is carried 

by covered belt conwyor a distance of 8 bis to the plant. 

Dust cont.col is not fitted to any transfer points. 
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'!'he Plant 

At the plant the material either goes straight 

in<to use or drops down a high tower to be fed to a 

circul.ar $tacker/i:c:clailller systea. Initially the system 

was not seen in operation but subsequently it was not:ed 

that the operator failed to contml the pile building 

c:onwyor correctly by adjusting its height as it was 

mtated i.e. material txee-fell heights of s-10 m. 
Although the material appeared damp to feel, this pmcedure 

still generated a lot of dust. It is possible that the 

dusty material was creat;ed when the conwyors wen . 
stopped allowing the thinly spread naterial m dry out. 

Possible enclosure of a C0111plete or partial nature 

should be c:onsieered particularly on the side nearest to 

tbe housirag colony 'to reduce dust emission .teaching them. 

Around the plant there appea.ted to be excessive 

quantities of spilt material which was capable of bec:ominq 

airDOrne at any U.. Apparently a vacuum system is on 

order and is due to be installed soon. The system will 

i."llpmve the overall cleanliness of the plant which is 

curn!ntly cleaned only every week to 15 days over the 

roadway a.:eas. 

The dust filters used in various parts of the 

plant were supplied by Flakt India. Coaments were made 

to the effect that the company was not prepared to act as 

•guinea piqs • at the expense of the equipment suppliers. 

General dissatisfaction with the information, service and 

expertise of the equipment suppliers was expressed. 

'l'he suppliers were expected to provide the correct 

equipment as the cement companies had no ltnowled;I 1 of 

suitable equipment for pollution control in a detailed 

.. .,... {It doe• .... that even. with Indian companies 

haviJl9 o,,.rseas coll~ration that the expertise existinq 

overseas is not bein9 transferred or adc>ted to Indian 

conditions). I 



.. 31-

"ftle clinker store again provided the .. jor 

dust source and loss of product. In this case the 

building constxuction should allow the fitting of telescopic 

chutes at intervals down the store. 'l'he DUlllber to be 

used is dependant on the materials anqle of repose. 

'l'he recl~imer also generated dust with a free-fall of 

about 2m •. The alternatiws of raisinq the extraction 

conwyor or fitting a chute were discussed. 

One ether major dust source arose fa. a 

horizontal exhaust dllct situated virtually at ground 

lewl. '1be pollution froa this source flcved amund 

between the buildtaqs c:mati.ng high concentration lewls 
in lov lyinq dust clouds. 



Visit to ACC Gaqal ~Dt ~rlts. PO B~a Dt 
Bilaspar 174 013 (~n 1~11.86 and~l.86 

Perspns contacted 

Hr S B Agarwal 
Hr M S Gilotra 
Hr Sanda ltwaar 
Kr II Mishra 
Kr llangia 
Kr Pxem Sagar 

NCB-B ftaas 

Kr BS loy 
Mrs Salila George 
Kr R V Higman (URDP) 

Description of Plant 

General Manager 
Dy General Manager 
Mgr-Engineering 
llqr-'tining 
Mgr-Q&PC 
Master Burner 

1 dry kiln with pre-calc:inator with a total 
rat.ed capacity of 1700 tpd and built in 1983, 

The Qlarry 

The 11-stone quarries for this plant are, 

in fact, hill tops Wiich axe slowly being truncated, 

'ftlere are large reserve in t1'0 mining areas. The major 

area is slowly being developed as there was a land 

dispute which is reaching a conclusion. 

Some advice was given on the re-siting of t.'ie 

spray bars and enclosure of the primary crusher hopper. 

The need for enclosui:e was due to the exposed position of 

the site, The site is also unusual in that there are two 
dl:opping towers(., 1s-20 •)on the belt con...eyor system 

to enable the material to be efficiently transported 

down t.'1e steep hillside, 'l'he use of sprays, oontaininq 

water and compressed eir, aurmundinq the periphery 

of towers spraying invaM8; was discussed, The effect 

t«>Uld be to minimise the dust generation on impact. 

1'be remainder of the 'l)elt conveying system 

vaa protected on one side and vi th a ax>f. No problems 
are lilcely u the exposed side is sheltered by the 
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hillside. All madvays were a>ncreted and/or taxmac 

covered thereby minimising vehicle cmst generation. 

'l'h.: •'-ntng area did not generate 1a1ch cmst 

O'Verall and no persons need wodt in any of the generation 
azeas. 

'1'he Plant 

~e raw 111aterial, limestone, was recei"Ved at 
the plant in a standard A frcum building. Roa.ally a 

telescopic~ ~te is used to ainimise dus~ generation 

during fall Q~.aaterial from the conveyor. However 

the c:hute was not wodting due to a faul~ tilt switch 
c:onseque_n'tly material was being dispersed. 

Pulse jet dust filters supplied by Andrev Yule 

weEe fit.ted to the grinding circuits for ·the raw materials. 
These linits were cot examined but s11bsequent doubts as 

to their overall efficiency have been raised (see minute 

of visit to ACC ·Bhupenctra). Howver t.ltey were claimed 
to be operating e ffeetively. 

A pmblem of aal-cUstrihution of air and dust 
flow into the mu.lticyclones f.mm the clinker cooler 

was creat!!d by the duct work design. 'ftle design th.rev 

the dust stream to one side of the collector creating 

excessive wear etc. The only .z:emec:ty in the space available 

is to try and fit suitable distribution baffles which 

tilOUld need to be very close to the cooler in the initial 
junction l)f the Y-shaped ductwork. 

The major problem arose f=m the retrienl 
of material from the clinker silos. The t'WO silos have, 

between them, four c:onwyor belts feeding to t"WO central 
poiDta. Material is fed to the conwyon by a mov1n9 

tzolley sys tam which sweeps the material off a ledge into 



a ... 11 bopper. '!be origiDal -tnncept • l acceptable 

except that the .rotating aaa c:ou.ld ha'W been enclosed more. 

However the pmblems wei:e caused by lack of maintenance 

and understanding of the deri.ce by the operators. Por 

exa11ple, inspection flaps wei:e left open, rubber seals 

not replaced and, in one case, fitted upside down o~r a 

con'Wyor opening. Siailar faults wei:e found on all 
four tmlleys. 

'!here u:e blo possibilities 1, ft> fit a small 
dust collector unit on the tmlley mi.di- ~1tOR1d ~ '>P fine 

? ,_ \. 

dust onto the ..,ri.ng materf.al surface. '!be --~t · ~ld 

then be blo..n of£. (2) Modify the discharge arrangaents. 

By i:emoving the ledge onto tilich the material curi:entlg 

falls and extending the hopper section to the belt, the 

flow rate could be contmlled by a slide val'W. '1'he 

material would not fall through t."le air and oould be 

unifo.mly discharged onto the belt with little dust 
generation. 

It is beliewd that ( 2) td.11 be tried on one of the 

feed points and, if successful, adopted for the remaininq 
discharge points. 

P.mblems wei:e also created at the t1'0 central 

feed points where material dmpped approximately 3. Sm. 

Although well sealed underneath, the dust extractor 

fitted to the hood owr the discharge points was not 

functioninq allowing dust to escape. No mrtains were 

fitted owr the hood inlets Wiich further aggravated the 

situatioo. The dust collector i• belieftd to be of 

"hoae-1Ucte• manufacture and design-but was not examined. 

The other main problea ana was the pac:kinq 

plant vhe.r:e •o• CDm11issioniD9 of &dt extractors was 
taking place. The.r:e aJ:e thwe lines, of M\idl the latest 



looked extremely •11 designed, including the ext:endable 

conveyors to the insides of the lorries. lorries are the 

only method of transport for this plant. Once this line 

is xunni.ng, the other blo lines will be mclified and 

brought up to the same stan4ard. 'i'he general environment 

of the packing house could have been improved with better 

house keeping as loose material on the floor creates 

further possibilities for dust generation. Some material 

will be loaded into HPDE sacks (polythene) which cannot 

be handled usinq the hool: spikes cin:ently used on jute 

sacks when the sacks jam on conveyor or slides. 

'l'be lorry tipping area for unloading bricks etc 

was stated to create pxobl.ems in the dry reason. '1"he 

C0111plete lorry is tilted by means of an hydraulic raJR to 

empty into one of two hoppers. A water spray could be 

fitted as moisture will create no p:coblems here. 'l'he 

illlportant point is that the spray should cover from gmund 

level upwards for an angle of around 45•. The spray will 

then coat the material as it falls, before the material 

'.iJrpacts on the material already deposited. Otherwise 

the application of the spray will be too late t:o be 

effective. Venturi or air pwap type sprays using 

compressed air and water should provide better spray 

atolllisation and, if the water is turned off first, 

llaintain clear nozzles. 

During a discussion session with plant management 

and •n9ineers, the question of silo wnting was raised. 

An alternative was suggested to having a fixed ductwork 

to the exhaust filter, which entails the suction of extra 

d&lst ont:o the filter. The alternative is a stub pipe 

with a coolie-hat type hood over it which does not create 
auction on the silo. Should the silo pressurise, then 

any e.U.ssion i• contained by the hood. The amount of 

dust collected is thereby reduced. 

t 
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VJ.sit to ACC Bhupendra Cenent Norksi Suraiour 133301 
(Haryana) OJL21.11.86 and 22.1 ,86 

Persons contacted 

Mr K Jayaraman 
Mr J C JChurana 
Mr M K Srivasthava 
Mr N K Sharma 

NC9-B Team 

Mr BS Roy 
Mrs Salila George 
Mr R W Migman (UNDP) 

Description of P1ant 

- General Manager 
- Dy General Manager 
- Mgr - Enqineering 
- Mgr-Mining 

3 wet kilns with a total rated capacity of 

1200 tpd and built between 1939 and 1956, 

The Quarry 

'l'he quarries are some 15 Jan from the plant and are 

connected by an aerial mpevay system. "l'he quarry area has 

been developed in th.tee sections and work is currently 

being done in the second and third sections, "l'he first 

section is being landscaped and planted in cooperation with 

the Forestry Colllllission, The second section has an over

burden of some 60m which makes the economics of wrkinq 

marginal, The third section is a hill which is being 

U'uncated but the available working area is small, 

To reach the quarry several river wadi• s have 

to be eros~ed which means that the area is liable to be 

isolated in the rainy season, Although the actual quarry 

roads were no~ made up by concrete or tarmac, a similar 

surface had been achiewd by spraying, A solution of 

100 Jtq of •alt in 10, 000 litres of water sprayed twice 

daily was found to combine well with the emshed road 

material, '1'he salt, being hydroscopie, drew moisture 

into the roadway surface retaining the spraying efficiency 

for longer periods, However in the rainy periods 

the entire surface te11ds to be destroyed by' washing away 

of the top layer but little dust would be generated under 

th••• circ:wutanc:es, 
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Not all the mining equipment was seen in operation 
but material fed to the priaary crusher appeared to be 

moist and Cl.""eated no problems. Water sprays were fitted 
at various points. 

The primary emission area appeared to be the 

secondary crusher hanmer mill which, when operated without 

material, created dust clouds from t.1\e fan-like action 

of the banners and the dried out material loosened by 

the vibrations. A water spray was fitted to the entrance, 

which had a cha.in curtain fitted, but it was only hand 
operated when the material flowed. 

In discussion it was mentioned that dust masks 

and ear defenders Cauffs) were provided but not used because 

of unsuitability. !he opportunity was taken to examine 
both protective devices. 

It was illlnediately clear my no wrker would 
wear the dust mask as there was a basic design fault. 

'l'he fault was created by the filter pad being allowed 

to deform and seal over the air inlet valve. 'l'his not only 

restricted the area over which air could be drawn but 

also, if the air was dirty, created a high resistance 

over the small area t.~ereby making breathing difficult. 

The life of the filter pad was effectively reduced by a 

factor detemined by the ratio of the total filter area 
divided by the air inlet area. 

The solution suggested was to support the filter 
pad over its entire area with a backing of wide spaced 
•sh, sufficiently st=ng not to defo.:m under breathing 

pressures. The use of the mesh would ensure the utilization 
of the entire filter area and reduce the resistance to 

air flow by making •ffeetift use of the chamber al1'9ady 

pxovided behind the filter pad. o.irrently the chamber 
contains the defoaaed filter pad. 
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The ear 1111ffs mnsisted of two herni-spher;ieal 
cups with a small amount of padding a.round the open 

circumference joined by a metal headband.. Apart £.com 

providing a slight attenuation o~ ~'"ae sound, .iue to the 

approx 2llm thickness of the plastic, no effective sound 

diminution was achieved. On the contrary, the hollow 

spheres could act as effective resonator boxes. 

The solution suggested was to fill the spheres 

either with cotton wool or preferably foam sponge material. 

Either would provide better sound reduction and were 

cheap enough to try and evaluate until better designed 
nuf fs could be obtained. 

The Plant 

The plant could be seen from a couple of kilometres 

distance to be producing far greater dust emissions from 

other sources then f.rom the kiln stacks fitted with 

electrostatic precipitators. Thes~ ot.~er principal sources 

we.re later identified as being a bucket elevator/belt 

conveyor transfer point handling clinker from the clinker 

cooler to the store and the ineffective dust control on 

the cement grir.ding mills. It was stated that at least 

15 tonnes/day of cement were being emitted. By simple 

calculation, the cost of retrofitting the dust collectors 

with a more effective system could probably 'be recovered 

iD two months as the cost of such a retrofit was already 

'known for ACC Mancherial. Other sources were sieving 

tables,two spout-sack fille&S (which were fitted ,_,ith 

similar dust collectors to the cement rr.ills) and a newly 

installed rotary packer fitted with an Andrew Yule 

"pulse jet" unit still under con111iss:Loninq. 

The cement mill emissions were beinq generated 

at both •nds of the process. As the dust collectors were 

not functioning cor.z:ec~ly, excessive emissions we.z:e taking 



place. 'l'he draft tiias reduc:eato some 20nn water.gauge 

for the same reason and dust clouds were being generated 

where th~ materials were being fed L"lto the mill. Both 

sources could be \!li.minated by the installation of correctly . 

sized and functioning bag filters. 

'nle circular dust collectors currently in use 

combine reverse air with a fonn of mechanical shaking where 

the bag support frame in each quadrant is lifted and 

dropped 5 times by a rotating sawtooth attachment. Only 

thi:ee quadrants function as cleaners milst the fourth 

allows ambient air, drawn in by fan suction, to reverse air 

clean the bags during the shaking operation. The tensioning 

and securing of the bags _ild not seem to be correct and 

the radial fan sizing/specif ~cation may also have been 
in error. 

The bucket elevator/belt conveyor transfer point 

emissions can be reduced by carrying out a number of simple 
tasks 1 

(1) the open door at the base of the elevator 

should be closed as they provide air access for the pumping 
action of the bucket!!. 

(2) the opening at the top of the elevator should 

also be closed for similar reasons. In this case it is 

more important because the action of the materJ.~l fa~ling 

from the buckets will induce extra air which will enter by 

the shortest, most convenient route. 

(3) the grid at the base of the elevator, used for 

rt.~turning spilt material to the elevator, should be sealed 

by moveable flaps. Again t."le reason is to reduce access 

of air i.nto the elevator system. 

(4) the ele-:~a~r discharge chute shnl.Lld be 

con;>letely enclosed until the right-angled bend !eecling 

to the belt cunveyor. 
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\S) at the right angled bend, across the mouth 
of the enclosed chute, an atomised water spray should be 

fitted. The water rate to be adjusted so that no residual 

moisture remains once the clinker hits the stockpile. 

(6) the small chute from the bend to the conveyor 
should be narrowed to improve location of material in the 

belt centre and reduce the dlance of spillage occurinq. 

Any air which is pumped out of the elevator should 
go down the enclosed chute and du.st will be trapped by the 

water spray at the exit. The temperature of the clinker, 

around 3.00~C,at this point excludes the use of a fabric 

filter for this apPlication if it is to be placed close 
to the point of emission. 

The rotary packer unit was not itself generating 
du.st but because of a misplaced air washer, for cleaning 

the bag surfaces, material was being allowed to be carried 

011 the bag surface. On hitting a roller, placed to assist 

the sack down a curved right angle chute, the sac:Jc 

tumbled giving greater impact on the dust laden area of the 
bag surface. Dust was therefore being generated by 

every sack and no du.st cont.rol was fitted. By reposi-cio

ning the air washer lower and further inside the conveyor 

hood, the bags and belt should be cleaned more thoroughly 
avoiding the need for any additional control. 

The Andrew Yule unit is claillled to be a pulse 
jet cleaning system but is unlike anything the author has 

experienced under this heading. A better description 

would be a low pressure reverse air system as the high 

intensity pulse, which should be applied to the bag, is 

rapidly lowered in intensity by the time it reaches the top 

of the baq opening. The design of the unit also ensures 

ti.at the bags collecting the most dust, i.e. those nearest 
inlet, are those least likely to be cleaned effectively. 
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The fit of the bags to the metal support cages also raised 

some doubts as at least 5 ans of slack was found on the 

bag diameter. The fit of a new bag to a cage could not be 

evaluated as no spares had been provided. There is the 

possibility th.at the fabric has StJ."etched in use in which 

case another fabric should be sought. Xf this is not the 

case, t.loten t."'ae bag diameter should or:ly be a few 

millimetres qJ."eate.r than the cage diameter i.e. a 
sliding fit. 

Suggestions were made on how to convert t.~e unit 

to a more effecti'Ve pulse jet arrangement which includeds

(1) extension of high pressure pulse tubes across the top 
of the bag. 

C 2) removal of dividing panel between each bag se_t in the 
area above the bags and 

(3) increasing theheigltof the unit above the bags to make a 

more effective plenum and allow correct induction of addi
tional air by the high pressure pulse. 

Yet again a radial fan was provided, lilhich for 

dust control purposes are around 10% less efficient than 

backward inclined fans, and which have a poorer pressure 

drop/flow rate fan characteristic. Ideally, the require

ment is for a fan to maintain the flow rate 'Vt>lwae 

irrespective of pressure drop variations and this is most 

closely achieved by a bac:Jcward inclined fan used on the 
clean air side of the filter. 

The sievlng oparations connected with the 
feeding of cement to the two 4-•p()ut sack filters wie 

not fitted to dust collectors. 'Die sack fillers th•••lws 

could haw been better enclosed to improve the extraction 

at any open point but this would have been neqated by 

the inefficient duat filters fitted. Until better f.il~rs 
are fitted little improvement can be expected. 
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Suggested acquisitions for NCSM Library 
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~tf!IEX II 

"1'he following books haw been reconnended 

for purchase-b-f the library of M.C.B.M. - in order to 

sti:engthen the available li~rature in the areas of 

abateaent equipment. design and maintenance, dalcblorlt 

design and fan selection/operation, and the cont.col of 

du.St explosions as we 11 as the captiue and contml of 

fugitive emissions. 

Air Pollution Conttol Equipment. 1982. 'l'heodore L and 

Buonicore A J. Pi:entice Hall. 

'!he Art of Electmstatic PEecipitators. 1980. ltatz J. 
Precipi.tatx>r 'J.'echnology Inc. IUlhall. P.A. USA 

Handbook of Environmental Engineering. 1979. Wang L K and 

PeEeira R.C. Vol 2 ·Air and Moise Pollution 

Contml. The Humana Press USA. 

Air Pollution Con~ml Tech:iolocrf• 1978. 9et:hea R.M. 

Van ~strand Reinhold 

Fans. 1977. Osborne w.c. Perqa1110n 

Advanced Design of Ventilation System for Contaminant 

Control. 1985. GoodfellowH. ~lsevier 

Fans and Systems. Publication 201 Air Movement Control 

Association. Arlinqton Heights, Illinois USA. 

Woods Practical Guide to Fan £nqineerinq. 1978. 3rd Edition 

Daly sa. Woods of Colchester UJC. 

Industrial Ventilation - a manual of reconaended practice. 

• 

Latest edition. American Conference of Gove:cnmental • 

Industrial Hyq:-.enists 

!xplosions. 1981. Bartknecht w 2nd Edition. Spr1..1ger-Verlaq 

w Gemary 

Guide to dust explosion ventinq. 1984. C Schoiield 

Institution of Olemical Enqineers. Ruqby. r.nc. 

• 



• 

• 

• 
• 
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(another guide on suppression and inerttnq 

techniques is due for publication Dec 86/Jan 87) 

Pundaoentals of Industrial Ventilation. 1972. 3aturin v.~. 
PergaJDOn Press. 

Plant L"ld Process Ventilation. 1963. Hemeon WCL 2nd Edition 

Inc».strial Press. New Yorlc 

APCA. - Speciality Conference. Dispersion modelling from 

c:omplex sources. Proceedings. St Louis. 
Missouri. April 1981. 

APCA - Speciality Conference. Operation and maintenance 

of gas cleaning equipment. Proceedinqs. 

Pittsburgh. PA. 1980 

Air Pollution Measurement Techniques. Parts I and II. 

(Special Environmental Repart No. 10) Uni~b · 

Pntclictinq and measuring fugitive dust. 1985 Hesketh H.E. 

and El-'hobokshy H.S. Techn :>~tic Publishing 
Co. Inc • 




