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~TilODUC~IO~ AND 3AC:ZGRC~TYD 

!ewshera Sheet ~las• :ncustries, ~o•an~~a, ~orth Western ?!-ont!er 
?~ovince is & •r~ject o! ~he ~ational Poli•e Foundatien. 

China has su~•lied &11 equi~ent to tae ,1ant and al: technology. 

The ~rodueti•n in the •la.nt started in April i9e2 and t~e ,lant waa 
inaugurated in May i9e2. 

There is one !u:rnaef! in the ,1an t and three ?ourcaul t draw"!n~ aachines. 
The ae.xiaum ca~acity ~f the fur~ace is a•~roxisately 66 tons of aol
ten ,;lass drawn out uer 24 hours. The ca~ac:. ty ,r saleahle ~lass 
eheets is .15 - 50 tens ~er ,fay. 'l'~e !u:-nace is ef tae re~enerative 
ty~e and aeated ay natural ~as. 

!he c•naultant has aeen ~resent at the ~lant ~uring three aissiens: 

1. 15 !ugust to 10 Se~teaber 1983 

2. 31 J&nuary to 23 Karch 1984 

;. 5 ?earuary to 26 ?e9ruary 1985 

~he ~ai~ counter~art to the consultant hes leen the General Manager 
of the glass Jlant, Kr. ~alik M. Saeed. 

~here ~re aaeut 500 ,eo,le em•loyed :~ :he factory. 7ery few •( :he• 
have had wreTious ex~erience of~la.ss 3a~~factu=ing. 3e!Jre ••er~tior. 
started in :he wlant, i6 su~erviscrs were sent to China fBr t~ainin~. 

Since the Tery '11e~innill~ Chinese ex,erts have been nresent in ':he 
~lass ,1ant. 12 to start with and l in 19e5. ~his trainin~ in :hina 
of the su,ervisors and the vresence in ~owshera of :hinese ex~atrie:es 
have, of :ou::-se, oeen of ~reat iaJlOrtance for the :::,e:oa.tiar. :if :he 
~lass factory. 

~be 'TiiI:xJ consul~ant hae eeen active in al: the ,r~cessin~ 1ena=taen:s 
uid has in ,ar~icular given assistance and recom~endations in order to 
obt&i~ the follewin~ iaurovements. 

- :~~roved stora~e, ~an1lin~ ar.d contr~l ~f the raw •aterials. 

- Recom~endations far ~etter c~ntrol ef the !~rnace tam•era:ure and 
:he firing =onditioas i~ Jrder to :••r~ve :he fuel efficiency :if 

the fu~ace. 

:or.tr~: cf the attaeK of ~lass 3nd flames on the ref~actory aa~a~:
als. 

- :~~rove1 ~uali~y of the locallJ •anufac:urgd 1ebi~euses. 

- :1enti!ication o( defects in ~he glass and reeemmendatic~s jow !t 

:~or~ve :~e ~ual:t7. 

, 



:.l'ls:r'.lc:::ons ho• to :.;.se ";he i::st:--.aents au-o,lied 'ty -nt::::o. 

_ :nc:-~&aed t~••led~e of glass technel•«Y throu~n the ~resentaion of 
io leoturee. 

Kore details aaout these ~c:ivities are CiTen ir. sectig~ III. Observa-
t!:jnS. 

Since the UNI:::JO mission started in ~983, the quality $f the glass has 
i•~roved and the quantity o! tlass ,reduced has increased. 

Saare Jarta and detiteuses are now tein~ aade ta a suastantial in the 
~lass !actoTY or iy other coapanies in Pakistan. ~he quality of these 
s~are •arts ia si•ilar to that o! the Chinese a~sre ~arts and the cost 
i~ roughly 35 - 45 ~ o! the ,riee ef the iaported ~roducts. 

~e skill of the lalours and of the su~ervisors has i~c~eased cor.siderai-
17 since :he aiseien star~ed. aore trai~ing, however, is required. 

The fuel consllll~tion is quite hi~h in the furnace and it !as not aeen 
,essi8le t• iecrease it to any g:-eat extent. ~he reaaen for the hi«h fuel 
eonsu.~tien ia that Uae fu~ace aa.n not De insulated due te the relatively 
l•• quality ef refraetory aaterials ·.ised. 

'!'be quality of the refracto:ry sateriala used for t~e furnace has leen 1is
e~ssed Yith the •ana~e•ent. It has 3een decided to aak for ~ffers for hi~n 
quality refratcry aeterials ~or tae secoftd rebuilding or the furnace. In 
order :o iecrease the total cost of refractory 2aterials at the second 
reeuildin~ ef the furnace, it is recemmended, tnat :ocal refrRcto:-y ~ateri
als should le ~3ed as 2uch as ~ossi;le in those par~s of ~~e :urnace, •here 
there ta no severe at!ack fr:m the &lass or the flames. 

'!'he av~ra~e revenue of the sales i~ the last three ao~ths of 1984 was alou: 
100 % !iigher ':)er aon"th co•"?ared to the a.ver~e v~lue for :r.e :oer:od Jcto
't@r i9e3 - Sewte•ler 1984. 

~e level of •anagement and Qf Br~ducti•n at Nowshera sheet ~lass ~lant is 
at :he end ~f the aission &t a sta~e, •here it is quite ~~~r•~riate to ,1an 
~~r :u~ther ~rocessiA~ of t~e ~lass snee~s into •ore sowhisti=ated ~roducts 
9.nd 1lso to ,re~are f1r a sten~ed u~ "technolagy t.o ~eet the e~n~inuously 
i:ie!'easin~ ~ualit.y de•a.nds 0f glass •roducts in ?akistan and nei~.hbou:::-in~ 
:ount:-ies. 



C3SERVATIONS. 

1 • ~e 3.aw Materials 

The bate~ is composed of the followi1lg raw 
materials:-

Sand. 351.3 Kg. 

Dolomite. 99.6 " 
Soda ash. 103.8 IT 

Li!Ilestone. L2 " 
3'eldspar. 36.7 " 
Salt cakeo 16.S " 
Coal. o.s II 

·Total: 609.9 Kg .. 

A p:proxi.ma-= ely 600 Kg. o: cull e i; was added to the 
catch. T:b.e sto::-age ccndi tior..s :::·or the raw :na. taria.ls 
were ::.o--: ideal to s'tart with. Sand and !"eld.s-pa.r 
were no-: :"tL:.ly covered r·cr ra~. 

I'!:.e storage :end..:. tior:s were .:..::i;rcved a.::'ter 
=econ::m.endations, however. 

The dolomite and the li:llestone are received in 
big lumps and. !:.ave to ':Je cr;.shed, gr~...md and 
screened. A cer-=a~ prc~orticn a= the dolomi~e 
si;ones are covered by a brown layer ccni;aini~g 
a high percentage of iron oxide. I'!lese s-=cne::1 
a.re removed manua:ly. 

I~ general the nandl.:.=.g of tte raw =aterials ~~ 
the ba 'tch plant is qui -ce sa ~isz·actccy. ~la.ricus 
adjus-:men~s ar.d main~enar..ce work ~a7e ~o ~e 
ca.~:. ed cu~ ==~r:i t:....::ie to 4t:.:Ite. -:i=.:. s is ,~u:_ ~e 
:io~a.l. .:~r a ·:a ~ch plant. 

All =aw materials except sal~ :ake a.re ~va~lac:e 
:.ocal.:y. 

2. T~e ?~ace 
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~he furn.ace is side fired and of the regenerative 
tj~e. ~here a.re fou:- perts to each regenerator. 
Na-cu=a.l gas is used for t.te h.ea.ti..-:g of the f-urn.ace. 
A~ -:te beg:inni.::.g the f~ace cons"i.Zl.ed about 
2950 kcal to melt one ~ilog::'a.t:l of g~ass coi.;nted 
on the to~al ou"t1lut of glass from t.te fu..."'"n.ace. 
After -:bre~ yea:rs of operation the fuel efficiency 
of the fi.n-:iace bas decreased and the fur.iace ~eeds 
about 25% more gas. 

The fur.lace is not illsuJ.ated and the fuel ef!'icie:c.cy 
is therefore comparatively low. The fi..u:-:iace life 
was estimated by the supplier to oe about 1i - 2 7e2.rs. 
:Jue to con~.....:l.Uo'llsly Ui;roved :oz:.--::'cl 9.I:.d m.a::;..::.-:ena.n.ce 
of the fu...-nace it has been. possible to ~.m. it for 
-almost three years and it may still be run for 
another 6 months or more. This, however, will reqi.;.i.re 
very careful con-n-o: 0f all ~he fur=.ace operations 
(see section I7.2). 

·Table III. 2 shows the gas consumption by the fu...-:iace 
and i-:s fuel ef~iciency. !.::. 1982 the gas consumption 
was acout 19750-20050 cubic mei:re uer 24 hours. :=. 
1985 this has increased to =o=e ~han 25000 cubic 
~etre (+25%). T~e fuel efficiency has decreased from 
abcut 2950 kcal/Kg. glass to J800 kcal. ~~e bes(; 
f\1el ef!'iciency ( 2650 3:cal/Kg glass) !las ·~een ob-:ai.=.ed 
'N ... Qn ..... ..,Q """·· ....... ace ,,.,..,s ·oe 0 .,, "rvc-u-.;.,..,_ o:i- ... ,,-;: "'a..,..a,....; ~ C.- v~- -~- ~ -- ' _..;l....._.~ _..., ..._......__ ~ ,~ """'-""J 
o:' 56 tons of glass par 24 ::o"L<rs. 



Dute 

:.>2-l)--02 

"/--10--02 

14-1 1-02 

'/-1--0_l 

1--6-0 l 

1-12-0) 

1"/-1-64 

lb-2-04 

1-10-84 

- 4--12--84 

'·--1-05 

B-2-H'J 

'l'uli le 111. 2 Guu conu1 · _ 0_~.!!__~ - -the furuucu 

(j~t:} COllHlllUJ>Lion 'J'o ta l gl anu 
M~~4 houru .. p1·oductio1!.i__~ocw/24 hrs 

20042 50.0 

lYOJ~ 5'1.2 

19·135 56 .. 2 

20640 66.2 

2253Y 41Q1 

216)9 57.2 

25008 56.9 

2145<J 59.0 

2)056 52 .. 6 

25125 5'1" 1 

2~) 13'1 54.0 

25215 5'/ .6 

'l'he furnuce wua heated up 1 n l•'e bruary 19U2 
and glu.us production utarled in April 1<)82. 

Ga.a M) 
pe.c ton g l nua 

.345.6 

346 .B 

351 .. 2 

)11.8 

47U.5 

)70.) 

439.5 

]63. 7 

4 5). 5 

440 .. 0 

4 50. '1 

437 .o 

Kcul/l<g glo.B 

-----~------

29.rT .2 

294U. 1 

29U4.0 

2650.2 

406'/ .5 

)215.6 

3735.0 

309 I • 6 
•O 

JB55. 1 

37 110 .. 1 

)0<)9.0 
13721 .o 
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3. ~ebi-:euses 

To prcduce the glass sheets, the glass is drawn. 
ver"tically upwards :·ram the glass melt 'tl::=ough a. 
debiteuse. A debiteuse is a ref=a.ctary floa"ter with 
a slot through wb.::.. ch the glass is drawn. There are 
th::'ee drawing machi.:J.es and therefore three debiteuses 
in the furnace. 

The quality and perfo::-:nance of a debiteuse is very 
important tor the quality of the glass sheet. Nor:nall7 
a debiteuse can be used for 3-6 ~onths. After then 
it must be removed :t·r~m the f-u.i.-:iace a.nd replaced with 
a new one. 

When o~eration star"ted a.t the plant, ~hi.nese debiteuses 
only were used. lt has been possible !or the glass 
ra.ctor-J to prepare its own d~bi teuses. The quali ~ of 
the local. debi teuses is gra.a:ual.:..y ·aeillg i:n.proved <:m.d 
is now quite s~~ila:r -:o that of c:'lin.ese debiteuses. It 
:nay not be necessa...~1 a:ny !Dre to i:nport debi teuses. 
The locally made debiteuses, however, are prepared :ram 
impor"ted clays. 

There is a satist·actary eq_ui;men.""t; i:l the glass pla.n"t 
:er the :::nanu±"acturi:lg of d.ebi -:euses. ~ore skill is 
still req_t<iXed, however, be.fore !"'..ig.h qu.ali ty d.eci teuses 
:an oe :na.ae. It wiil a:so oe uf i:ltar~s~ -:ryi..:lg ~o 
, de .... •; ~J ":i".:l 1~~s~aT'.. ,..., ~ys s, • ., "'."a._, 0 -·a.,.. ........ e ,..,.,,..., •. ..:!'.:) ,...~,.,....; .... -.., ..... __ -~ w --- """"-...,, .,.; __ - - .... _ ~~-v ..,,~-s 

of debiteses. 

~here a=e tr.ree :iI'aw:..:.i.g :nachi=les a"t tt.e !".l...-:!ace wc::-v-- .... g 
accord:..=.g :o -:te ?oi.:rca"!llt syste~. The widtt cf :he 
shee~s a=awn is 22UO mm for each ~= -:te mach=.~es. 

Glass shee-:s ha.vi:ig a "':h.ick:..ess of 2-8 mm .:a..--:. be =ade. 
~e sup!':..ier !la;;:; s'ta tea., llowt:ver, -:hat 2 mm c~ :;e 
pr:C1ucec.. i!l. smali. q_u.a::. :i ties o~y. In :;:ri::ciple -:he 
c~y di!f erence i::. ~roduci:l.5 glass of di=:ere~~ tr..:.ck:less 
is the speed cf d=aw-::ig. ~=-e 3!=eeds used ;. : ~he :;::..ant 
'.:l~a·-- -· 

,. - ., 
2 mm ,... ~ ~ !t!e-:re per hoi.= ..., .,,,. . -
1 lllt 50.5 -"-.., 

.1 :nm 1? -..,- . ' _,,_ 

? :mn "~ ~ c. ...... ~ _rt_ 

Q . ' " _,,_ .., ::ml ' ... j 
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A 2 mm glass sheet is :nore difficult to make because 
the speed Of drawing is SO high. rhe O!)era.tion of the 
:nac~ine is ~o=e com~lic~ted and i~ is more ~ifficult 
to ob:a.i..11 a satisfactory annealing of the glass. Stra.iil 
will easily be i:ltroduced in the sheets and c=ackil:lg of 
the sheets can occur. 

At the top of the draw-'...!lg machines the sheets are cut 
automatically a.nd transported to conveyor belts i:l a 
vertical position. 

The dimensional. cutti=.g is carried out man:ually. 

The fi.:lished glass sheets a.re packed i:l wooden c=a.tes 
:.:...:...:.ed Wi :h s-traw, before they a.re d.e.li.v-ered to the 
customers. 

5. The Glass Qua.litz 

:!:he composition of the glass produced at the pla.n.t 
is the follow-'..ng:-

Si0 2 72.0 72.4 % 

11203 1.9 2 .1 % 
":;Ip ,..., 

- -2"'3 0.15-0.20 % 

:ae 5.4 - 6.6 ~ I 

j!gO J.9 - 4.2 % 

.:ra2o 14.6 - 15.0 % 

203 0.3 - 0.5 % 

~~e composi ticn is con~o:led ·'Jy caL;:..;ig out cr..em::.ca: 
analysis ~ce a week. Var:..a.t:ions .::....::. -::he chemical com
pcs::. ticn a.re a:so cr..ecked ·cy the daily ::easuremen-:s ~= 
iensi 7J. !he glass :nay ccn tai."l. a. :ew stones a.nd seeds. 
~ese defec~s a.re 9rod~ced i::l the Zu...-:lace 1uri~g the 
:nel-;i~g operation. T~ere a.re a:so some optical defec~s 
·::ie.:!..=.g ca.used by non-b.cmo-?e!lec'.lS glass. T~ese d.efec~s a:e 
produced :.::. -:he fu...-::.a.ce a.s we.ll • .. 

Def ec-::a on :he ~lass sheets a.=e also :aused by 
i==e.g-.;la.r~ties i:l ~he debiteuse ~d by :J::.e asbesi.cs 
=o::ers i:l -:he d="~w:~g ~acr...i.:les. 

'.1'_,... __ - .z_, _-ss ..... r-:duc--d -" .3 .,o .... , o~ ... h_ ·..,"' -"'-s- '.l'·a.·.; ~ ·-u• • - ~ - u :..: - • ... ... " !:::' ..... ~ •• -::: "' _ .... ..i.- ".J ' :..; ... 

:. -; :s :··::....:7 a.cce~-=a~:e oy :J::.e :.oca.l ~a:kei. 3-n.d soc.e 
ex;or-:: :narka-;a. 
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1. Raw Materials and 3atch =:andl.i.::lg 

S~ce there was not enough s~ace ori~..i.=.ally ~o keep 
al: raw materials "WJ.der cover, some changes nave 
been ::.ade by the tec!:!lical management, wr.:.ich c.a.a 
i:nproved the situation. 

If :-aw materials are wet due to ra.i:l, it is di~"ficul t 
to weigh. them accurately and problems Will also occur 
in. the mixing process. The 9ituation has been :nuch 
i:!lproved, but With ~eavy ra.i;J., the sand :nay still be 
·Net, i= rn.uch sand is :;:resent a.t the ;lanto 

Sand ::'rom two different suppliers is used. ·~his is 
necessary in order to ge't a sat'e delivery o~ the sand. 
The small. difference in the sand com~ositions is 
Jal.own by the laboratory. It is tried-to :nix the two 
d.~.!·:::·erent sands so i:ha.t it is not necessary tc ad.ju.st 
the batch composition each ti.me there is a. c!lar.ge in 
the type of sand used. 

The dolomite, limestone and feldspar a.re :-eceived i.::l 
lumps and therefore have to be c...-ushed, ground and 
sieved. The dolomi~e rr:..ay sometimes con:a=-=. a ~rowi:. 
sur~ace layer on some s'tones. This :ayer is so :-ich 
ill i.ron oxide, and :here:· ore dolomite s'tones wi -:h a 
:rcwn m=.:ieral layer a=e rejec~edo 

!he labcra tor1 !las been asked to C~J out a ful.l 
chemical analysis on every new supply of raw 
~a~eria:s. ~f :~e analysis is ou~si~e the ~o:r:ia.l. 
speci:ication, the supply of raw :na.~eria.l w~:l .::.c~ 
·ae accepted. ?or sma::.1 di..:f:reJ:.ces i.::. -::he chemical 
composi~icn i: may .::.a-: be necessary tc ca..""'='J cu~ a 
c.ha.n.ge of :he batct. composition. 

~he eqt::.pment i.::. tte ~a:ch pl~~ is a.deaua~e ~d a. 
~ell r:iixed a.::.d comcgeneous ba~ch can. be-de.:i7ered 
-:o ~he f"..l..~ace. Small defec~s do somet:.=nes occur, 
=..owever, i.:l the 'ba-:cb. ;ila:c.t but these car. ·..isua.:...:.7 ":e 
:-e~a.i.=ed easily, i:' \:l:ey are d.e'tec ~ed s.-: 3.r: =~1-.7 
s-;~e. ~ified eJ:.g:...::.eers have beer- s-:a:ioned :..:i 
"':he "ba.~ch ;lant =·~r tr':uble shoo~i=ig, 

~=.e cul.let is ~o-: :n:..xed ·Ni :h :he ·~atch, ou"': a.cid.ed 
Jr. ~op of i~ on ~he ba~ch convgyor ~e:~. ~~e :U.:.:e~ 
:s :io: s..:.~~1a:.~s eve~..2.7 .:.:..s-:ri~u~ed ~n -:he 4:ja:c!;. s:: 
_,,.,p ... -..~ ........ ...;., - "'.,.,a· ..,,..,.,...; "' ~ - r.p.; "'~ ""'0-a'"'-e,..; ...;.,__ -·-......__~.__.~ -•• • -·-;;, -~ v--_.~.., _ _._...,J ....... 
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2. ~e ?~ace 

It is well k::lowr.. by the Cr..:.nese supplier a.::.d 
Nowshera Sheet Glass Indus-=ries, that ~he =efractory 
:naterials in "the fur:iace a.re :?:lo"": of ':he highest and 
most up~odate ~u.alityG For this =eason the supplier 
could not gua.ra.n~ee a :ur:iace campaign. longer tt.a:::l 
18 months. 

The fu.."""?lace was heated up in Febri.laXY' 1982 and glass 
Droduction s~arted two mon"ths later~ The same fu..-nace 
is still ill operation i.r:. Febr'Jar-J 1985 an.d may la.st 
for ano-cher :C.al!' year or so. T:bis is a uniq_ue and a 
very sa-:isI".ac"tory accievement. 

~e !\lI'!l.a.ce is cci -ce well ecu.im:~ed Wi. th meam=i1lg 
and recording uis-:ruments necessa.."'j" for a good 
control and opera"ti.on of it. Ins"tr.:men~s for the 
follow-'....ng measurements are ills"talled:-

The ~empera-:U.Xes ill the melting area9 the cool:..r.g 
area and "the ca.n.a..l. 

The glass level 

·TI:e gas pressure 

The gas ccnsu::::.ption 

T~e pressure of ~he compressed ai= 

The d.raug.b. t ill ~he ch.~.ey 

The f'JI'!lace pressure 

!'he temperature of the waste gas at 4- ;laces 

T:t.e change over system 

b. a.ddi tion to the:se i.::l.Sn"".:ID.ents r~ has SU"D"'Dl.ied 
a py:::-ometer !or spot ccn-:rol of the :empera~9 at 
'Tarious places i::. :l::.e :\1.r:iace 3..."'ld a.r.. Orsa-: gas 
an.a.:y~er :o er.eek the ccmpos~:io~ o~ :l::.e was~e gases. 
3c:h :...."ls-:r.:men:s are 7erJ va..:.:.ia.b..:.e :or ::.. gcod ·:c?:.~-:l 
of :he !~ace opera:ion. 

~uch :ue b.as ·::ieen spent ·oy :he '}en er~ !t!az:.a..ger e:..d 
-:.he va=ious tec!"_jli :a: :na::.~ers ill 3ec'.ll":..::.g a. gcod 
J;:era ti Gr.. ·J~ the f"~ace. 

:::'::: e co r:. s~ : a."l t :::.a. s 
~ecomme~da:ions:-

-:on -:r":J:. a:: ~te :nea.si;.r~en ~a of 4:t.e :·u...~ace i::s~.i
:nen-:s a.r.d cteck everj L-=eg-.L.a.ri~f. 
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~easure the tempera-cure with the CNI!X) 
pyTometer ever] shit~. 

-Check the d.i=ec ticn and len.gtt. a: the ::·:.am es. 
~ake necessarj· a.djus"tments if ~hey are too lc::g 
(:::.it the opposite wall o: t~e fui~ace) or i~ tt.ey 
touch the glass surface. 

-~ake co~ection (decrease the quantity of gas) if 
the names a.re yellowish lumi1l.ous( reduci:i.g condition). 

-C1;.ise all inspection openings when they a.re not used 
for ins-pections (save energy) o 

-Control the waste gas com~osition with the Orsat 
analyzer every day. Alter 1:he gas-ai: ratio i= 'the 
conditions are reducing (presence of CO)o 

-Make detailed inspection of the furnace eve~J ~cnth 
and measure the attack by the glass and the !lame 
on the refractory bricks a~ the glass :.eve1. 

-Increase the quality of cooli::g ai= at those spots, 
where the attack on the re:t·rac"':ory bricks are most 
severe. 

-Try to keep a.l: conditi:ns :.;i the :u...-=.ace as 
consta.i:.-;; a.s possi"ble. 

-Plan wel2. i:i. a.e~ra.nce :'or the :-ebu.i2.d.i!l.g of the 
:t"U...'"'"!laC ~ • 

~ot repairs :'13.ve been carried ou~ on r.he res-er:.er2.-:ars 
twice. ·~e ::.rs~ one was i;i J ar.ua.I7 1 984 and :te 
second one i:l Jecember 1964. ·~e :-e~ai:-s were 
necessa.ry due r.a the bad ccndi-:icn cf the ref=actories 
i..~ the regenerai:;ors. T~e re~airs were ca...."""::-~ed out 
:no si:; succo:::scful~J by the plan-: persomiel. iVt.en ,.is.; ""5 
.:i:.g..~ class re1=ac"';o!"'J materials sue~ :-e~ai=s a.re :::.ot 
necessary. 

I.:i ?eorw-ry i 9o4 wt.en mea.scri..:.:.g :.he a ::acl: on :i::.e 
·:irick ·.va::s, :. : was fc,~d -:ha: i:l 22 :ncn:hs 'the 
.. ,.,..; l".,_,ess ... ..: -;." .... a.'., "'"',.., ""-c'?' 0 "' ~ea· , -'"'~ 30·0 ..,.., - ... 1.1..-.-~ '""- "•·- " --"- .... ~ """"- - ... -.;; -- ......... ~ '.,/~ 
80 :nm.. This st.ows ar.. a.t:ack of acou: 10 :nm ner :Iicn"tl::.. 
~e fur:iace shou.:d :her'=:o:-e ~a. .. re :.a.s-:ed fer ::i. 

:naxi:num of 6-3 ::icnths (A:..:.gus"';-Cc-to·::er 19b4) if tr...::.s 
a.~--:ack was :::.o: iecreased or sc?:.e o:t.er measures :ai:en. 

r..~ ~ece=~er i984, :he manage=en: 1eci1ed ~o ~~: 
3 addi tiona:. ·:=:.:ks .J11t:sid.e :cc se ·~::-:.ck~ ~n :a..:h si:ie 
'..;f :he :··i..-=.ace, ?It.ere ";he a. :"':ack ·Has :::.cs: se .. rere. Sucb. 
an op er?. ~=-Jn is ~rery d:.:=:.. ::U.:.--:, ·:;u-: :. -: 11as ca..~i ~d ·Jut 
success::,i:..:..y ·.=.der ~he ~:.:..dance of ~he ,J.ener~ :i!ar:,~er. 
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When measuring the thic.klless of some ether bricks 
ai. the ~la.ss leV'3l i:i February 1985, it was found 
ta be 80 mm. It ~au thereiore be assumed that :he 
furnace may last till about July 1985. '!~e furnace 
campaign could ~asily be shorter, i= there are ar:r 
Droblans with the refractories, but another successful 
hot repair cou.ld even ler~hen ito 

iVhen rebuilding the fur:iace similar Cb.i.:lese ref=actor;r 
materials as used for the first consn-uction will be 
used. It may there::are be assumed that the next furna.~e 
campaign Will not be substantiall7 longer than that 
of the present furnace. It will also not be possible 
to insulate the fur""'-ace si:lce t.hi,s :-eq1;i=es a high 
quali~f of the ref=ac~ory !!laterials. !"::!JAY therefore 
~so be assumed, that the fuel efficiency o: the 
furnace will not be much better, than tha.~ of the 
present furnace. 

The f-.iel efficiency of -:he nresent fur::lace is sC.cwn 
i:l Table III.2. ~he su~nlier has stated a ~a.xi.mum 
consumption of gas as 28800 cubic me'tre per 24 hours 
on ~he official dxawi;igs of the fu:t"!lace. It is seen 
from the first column of table III.2 that the ga.s 
consumption has ::iever been that high. Ii' the consum
ption of gas at the selected dates a.re used ~o calcu
la~e a :-o~ a.n=.aul avera€e, ~he :ollowi::.g fi~es 
:or gas consum.Ftion a=e ob~~ed:-

Year i:;onsm:i:r::tioni c".1bic metre 'Der 2d. :'lours 

1982 19872 

1983 21606 

1984 23862 

1985 25176 

~e ac"'=Ual consumption of gas ccnsw:lled per :en of 
g2.ass out-put will of course :iepend to a ls=ge 
ex~ent on the ~uality o: glass drawn out ==~m :he 
f·Z'!'lace. 71:.. tr_ a ~a.xi::lum ou-:;-;::u~ of g.lass 
(66.2 ~c::.s ;er 2d. ~ours) on-the 7~c o: Ja...~uz:::-1 i98J, 
-"'e ,...,.,,.,.,-... -y o~ ~s ··sed • s 311 8 ,...,,·o"'"" ll"" ....... "" - .. .,.. -,.,,.,, "'·- "i~IJ-"' ..;. =ii- ..... - •. _ ........... ~ ..... " .... - ;_J-- "Vi...- ... 

o: glass. ~his is eQual :o 2650.2 Kcal ~er ~g of 
gas. 

'N:. -::h an out-p•,;:~ :is low a.s .:1. 7.: to::. of g2.a.ss per 2d. 
· ... c··.,..s ran '°""'e ~-· ,...,~ -7"""'e 1""83' '°""' 0 -~s s- _, .. 1..... .,_ -J..... ..;;, "' ·-'· u ,......., '1 1 ..,.L • .., ~- c:n t:::::p ·'411cr. 
is 478.5 cubic me-:re ?er tc::. of glass or .:i.C67.; ~ca..: 
:Jer l:,g o: glass. ~=-e ·:a.:c::-i.!':!.c ~ra:..'..le o: -:r:e gas i.s 
3500 ~cal per cu"oic :netre. 
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~~e figi.::.res show, ~hat the fuel consumption of the 
furnace does not va.:rJ veZJ much with the out!)ut of 
glass :·:r-:it the f· ...... """.:lace. ~:..is is :iar.z:.al for all glass 
:·~aces. ·~o ottai::. a good :''..l.el ef::·::.cier.cj· of a. 
glass fur:iace, it should be~ at the h:.g!:est possi~l· 
ou~ut of glasso T~e ~owshera fu..-:i~ce was iesigr:.ed 
:·or a maximum ou~ut of 66 tons per 24 hours. The 
out-out will of coi..=se dene~d on ~he thick::less of the 
glass sheet drawn and on- the speed a= draw~~. The 
drawing should of course be carried out at an optimUII!. 
speed in order to get glass sheets of !ri.gh quality. 
The fuel eI':f:"ici.ency of the !·urn.ace is of secondary 
i:npor-tance in this ::-espect. 

:t is cf course di:·:·:.. :U:..: to JJ.ake ccmparisicns ·,v;_ th 
o~her types Jf sheet glass fur::.aces. Ve-ry roughly, 
!:.cwever, it car.. be Jl.e.."'l "'=ioned, that a :"ur""'-ace :nade of 
::Ugh class rerractory JJ.ateria.2.s and well i::.sulated 
-::.ay have a. fuel ef:'iciency of about 2500 l:cal. per Kg 
glass to start with. A~ter five years this ~igure 
rrlE.Y i:lc:rease to 3000 ~cal per Kg glass. In such a 
=u..-=-...a.ce it woU.:d not be ~ecessa...-y to !:ave a:ny major 
~o~ ~epairs. The fu...-=.ace c3l:lpaign JJ.ay be estimated 
to oe 5 years. 

~~e ~igures gi7en. :..."l Table :II.2 i.."ldica~e, ~hat 
tte hea~ ccns"W:lln~ion. o: :te :-u...~ace has i::.c=eased 
·:y a.bout 27% in- :r.=ee yea::s. :?or a more :noder:l :·~ace 
-:he i:ncr~ase i:n co~swnp~~on in. five yea:rs wo~d oe 
a.oou~ 20% (3000 x 1oc). 

~ 

7/i -:h 3.1:.. the ca:-e -:aken ·r:iy -:he j!a."'1.a.€ement -:a :'"'JD. the 
:·~ace a.s smcotr...:.y a.."'ld ef::.cier..~ly a.s ~ossible ~!:.ere 
is =.a dc~...;.bt tha": -:;Ci.s =.as iJl"Droved :t.e :uel ~f:icie!lcy 
:i: :he :·t=:lace. O:ne exam:r:le of :his cai:. ":;e seer:. from 
:able II!.2. A ~ot re~aJi. (ma~~ 1 J on :he ::-egenera:ors) 
7:?..s CE...""":"ied OU"!: at :he oe~~:ng Cf :7ant;.ar"J 1984. The 
figures i.:n the :able i."'ldicate, :r.a.~ the gas ccnsu:ptic~ 
d~creased f=~m 25008 cubic met:-e ~efore :he iot rep~i.r 
~c 21 .159 c~bic :ne~e af~ar -:he t.ct repa:=. 

~:~e ga.s cor.si~~"":7.::: a:~er :r.=~e :tea:s ~!'er~-::.Jn :.s 
~:cu~ 25250 cubi: =e:~~ ~er 24 ~oi..:=s. ~~e sav:_~~ :: 
::.·-,...,·- "7j"'4C ,. •• b.; c .,,,,.-.,... 0 ~ ...... m 7 ~-...-··~-· • ~c'"'' <:I_.,.._,.. ~60,..-' 
- ...... ~"'6.• f _.....,. - ..... ~J·- ·-'* _....,..,_~J 1,,,, '- _i..r., - ..., 

~~:""l'"'- "'P-<=> -~ ......... m .-<=>.,..··~....-,. 1,~8::; -.a·· ·...,,.. -"'~r;:ir .,,_ :l ·rp~ --"""- .JJ..-"'J.- --.J u_ • ....__J i_,, / ~ j ..J- w~-- =*'~ ~ ..,..._.; 

r~i~!: ~s-:i=n.a ~a Jf -:te 3a~1:.:i5s :t~~-i.9"l'9d :..=:. ~s :~i:.st=;-
:i~n !~e ~c geed ~a:...~:a~ar.:e ~d ~per~~~:n ~- :ce 
: .. ..:..~a.~e • 
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T:h.e mos-c i::rcortant restl t ob-:a:...'1.ed, however, is 
· b .... r-1 or. --~a· .... ~"' "e ,....,,_ ..... .,.., ~ -: .. e .:,; ·..;- -5- - _..... __ ...... " ........ v~~· 

The ~rice ~aid fer -:he gas is Rso88.58 per cubic 
~- m~ - ~as- o..:' ~~e ~s ;5 a .... -~~x;~.,.·~1v ~,(",d/_ ::ne ..... e • ..,_ ... e " " - .,..._ ~- - !:'!' ... ..., ~w~-v ;;?V 

of -:he to-:al cos-: c-: man.ufacturi=.g. 

3. :Jebi teuses 

A't the start o-: the oneration Ch:i1lese debi-:euses 
only were usedo I:i 1982 14 debiteuses were used, 
the first ones 'f:or abou-c a week 3lld the later ones 
for upto 15 weeks. 

As a ~o-:a.l 27 Ch.i;lese debi:euses !:.ave oeen '.J.Sed :=om 
the start of the :·actory 'till ?ebr.ia..ry 1985. Since 
1983 the debiteusEs have been :::.n. use as an average 
of 79 days, ranging :ram 42 to 136 iays. 

Equipment and tec.h!lology for the :na.nU::act"v.r'" "."lg a-: 
debiteuses were :::.n.cl'J.ded i:l ~he sup~ly :=om Crina. 
Two debiteu.ses !Il2.llu='actured by ~he -lass fac-:ary were 
put in~o operation at the end of 19e2 and -:hey were 
used for a few days only. 

~e skill <;o :nanufacture d.ebi :euses :~as g:radu.a.:.ly 
:....'1.creased :m.d s~ce 1983 up-:o ?ecr·.:a:-1 1985 19 
d.ebi teuses :nade ·oy Nowshe::'a g2.ass ?lant =.av?. ":Jeer: ".lSed. 
·~ey ::ave been '.1::3(:'.'" :or a=. ~ve::'age -:i:!::.e ·of 43 d.~:;s, 
:-a.."lg°-.:ig :::·=om 2 days to i 23 days. 

?or the locally :nade :iebi-:euses i.:n~or~ed clays have 
been used. Some :ocal clay has been ~dded :o a :ew 
debi "':euses, bu-: their :...:..:e ":i:lle b.as "=ee.r: ver; st.er--;. 
~here rn.ay '::le lo cal c:ays sui -:able :or :iebi -causes 
available, but it will oe necessary to ca.."""'::y cu-: 
!)roper !!'i=.eralog:.cal a.."ld. chemical a.na:ysis :.Z:. order 
-:o decide whici: clays, that a.re su:-:able :o ce used. 

}reat ca.re is now taken ~ ~repa.r:..::..g -:he clays a.r..d 
i~ shaping, hea--;i:J.g a.n.d ~olist~~g "';te debiteuses. 
~~ere are still c~...::..=.esedeoiteuses available ::..=.:he 
:actc:J, and ~as-: ;robably i: :nay ~o: be ~ecessa..""j 
:c import a:..y ~ore :iebiteuses. 

~e co st a:e si -:e :·or :.::marted :Ebi :euses i.s 
":ls 42'734 ""er , ..... ~ - 'i ao4\ ,:i ... d ,..,,.,e ~o-"'"1 "0 ....... -·c-~ • ' j . ~ ........_ IJ \ .I c ) ~ "'- '<J 1,,1c;...m, - .;:) w - ~· 

:..c ca.llJ :na.de is 3.s. 18750. ?Ii th ttese :::.g'..U'es :.te:!'"~ 
::. s a cost !or i.:lpcr"';ed iebi ".:euses o: a"::Joi.;.t 
~s.540.90 ;er :)pera~i=.J iay ar.d a: ::.::Jca.:.:7 :nad.~ ·~= 
::ts.436 ner onera~i.:lg 1a.y us~ -:t.e 3.':c"'.re g:.·re:r: 
,:!"'1~~~3~-,~~~-·~~es;' - -· ::..~ - ---- - ~~ . 
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The qualit'"J of the locally made is now(Febr~ 1985) 
ver-y s~~ilar -:o that of ttle ::::.ported debiteuseso If 
tl:e locally ::I4ade a.re used. as an average a= 79 days 
as well (-:~e li=e ti::le for 1984 was 73 days) a.s "the 
Uiported ones, --che cost woi:lld be Rs.237 .30 per dayo 
·There 'Nill thus be a saving of Rs.303.60 per d.ebi teuse 
and per day o ~:-:Us is equal to a.r. a.nLual saVi.:lg of 
3.bout Rs. 332400 (in forei.gn. cu.."""Tency). ·~here will of 
course be more saving if local clays can ~e identified 
and used. 

4. ~e Glass Qualitr. 

~he quali T;"J :r: glass sheets de!Je!ld to a la.:-ge ex-:: en t 
on the followi-"lg aspects:-

-Quali"ty of raw materials 

-Accuracy of the balances when weighi:l.g the 
r~w :naterials 

-·r=.e lli:t~ of -:he ba tct. and the b.omogenei 7J" 
a= it when delivered to ~he glass fu.I"?lace 

-·rhe :nel ting cond.i tion of the batch and the 
ther=al conditionsi::l the f~ace 

-The chemical composition, the :::hysical 
pr~~ertias a.z:.d the homogeneit"'J of the glass 
a.s suppl.ied. to the drawi.:i.g machines 

-rhe quality and conditionsef the deci~euses 

-?:-esence of devi t::.~ied glass s.t ~he ,iebi :euses 

-"'-Jr.di tior..s ill the dra.wi.::g :nacl".i!les( speed of 
d:'~w~g, clea.nl~~ess of :he asbestos ~ollers, 
::Jir d.ra:u.gt:t b the vici:li ~ cf -che sheet 
sur-:'ace) 

-Acc".Za.cy .:,f the 3.U"toma~ic C1.J."':~i.:lg and br~aJC.::.g 
af -:t..e 5hee~s 

~:~r.~:~ ~= tte ~:~cC.ess o~ ~te s~eet(i.=.::~e~ced 
by "the speed Jf dra.wi.:lg) 

-Acc"".U"?.c7 of the :nanual d.iJlensicnal =u ~-=i.:lg of 
tt.e aheet 



- :9 -

A:l -:hese ~u.ality as~ects have been discussed with 
-:he appropriate people and ::-ecoI!l:ler..C.ations !!ave 
been giver.. how to ca.r.-i ou"t :he variJUS ccn:ro:s. 

-T!:.e control of the ::-aw :na-:eria.ls is :n.entioned b 
section III.1. 

-The accuracy of the balaz:.ces is checked every day. 

-The homogeneity a= the ca-:ch and the ba-:ch/cullet 
ratio is cnecked every ~onth. 

-The :nel ting and ther:n.al condi tioz:s L."l :he :·ur=.ace 
a.re checked ccnti:lucusly ':;y ins-::al:ed i::lsu::mien:s 
3.Ild :nanuallJ several. ti:nes every sr.ift. 

-·The chemical composi ticn of the glass is controlled 
every week. fhe densi-:y or the <SJ.ass is con-::rolled 
once a day. 

-r!l.e ~uali ty and condi "':::i.ons cf the debi :euses a.re 
con-:rolled every day by :he :nachlle opera-:ors and. 
by -:he supervisors. 

-Aily presence of deVi ~i.::·.:.ed glass at the deci :euse 
is cont!"c:led by :he :nac.b.ine operator a.z:d by :he 
q_w:ili --;y control i=.spectcr-~. ~1:.e la.bora-:orJ d.ces also 
identify stcnes i:l the glass as ori0~a-:i=.g :rem 
:herew :n.a-::erials, -:.te :-ez·=ac-:or--J ·:::x:.cks Jr :=cm 
deV:. ~i.:·ied glass. 

-r~e s~eed cf d.=aW:.=g cf :he s~ee~ clee.n2.:.:iess G= 
-:he asbestos rc:..:.ers a:..d a.i= d.rai..4.gi:-: are ,~en t!":J.:.led 
·:y "':he :n.ac.!:..:i.::.e opera tor, -:1:.e q_~.;.a.:..i -cy i:on -:ro:. 
:.=.s~ec'tcr and "':he superv:sor. 

-'r!:.e au'toma-:ic cu"':ti:lg ~d breaking o: :t.e sheet 
~s con-:i::luously con-::rc:lea by the oper~-:ors ~~d 'tte 
supervisors. 

-r:::.e thick::::.ess of "'::he shee-= is :neasured eYe~J 7710 
!lou:s oy -:he qua.li cy cc::"':.:"'.)- :?lan. 

-~!:.e acc"..l:'~cy ,J:: -=he :na:it;.al :-.:.--:--:i.=.g is c.:::ec.kea. ·'Jy 
the q_u2.:..: -..7 co:: :rel :naz:.. 

-Co~~c~ qua..:~~y sel~c~~cn 
::.:iies ~ver-f sr..i:t by -:ce 
~s superr:.scre 

se"'rerg,l 
:o.a..~ ~d 
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Quali--;y specifica~icns a.re available for each 
of these i~e=s 9.!:.d the =eS!Jcnsible person...'"lel ~ow 
wr..a-:: s"":eps that si:ci.J.ld. "be -:a.ken i!' q_112.li ~ is rrot 
~~to s~anCa:d. ~egula.r =gpcr~s a.re writ~e~ for eac~ 
i~em -::r..at is ccn-=rolled ~:..a. these a.re dis~icu-::ad 
to a selec-::ed group o: :nan.agers i..:lcl......a.:..ng ":he 
General ~a.'"lager. 

!'!:ere is sufficient em;..imnent a.nd in.s-:r.;.m.e:n-:s 'to 
ca:rrJ out the most i:nporta.nt control necessary 
for <che glass prod-uction. ·Tu.e technical people have 
the necessar.r skill to ca..y out the tests ~en"tioned 
and it shoi..;.ld <cherefore be possible to ccnt~ue -::o 
i:J:prcve tt.e "?reduction and the q_~i •;:- of glass sheets. 

: -: wi2.l be an a.dYan ta.ge, ::iow ever, 
to receive some f:u-ther tec~..n:.cal 
recolm!lendatians. 

Jo T~e ?acka.gi_~g cf Glass. 

for ":he glass plant 
i.:Cor.nation and 

~!l.e glass sheets a:e :packed i:l wooden era tas ::'i2.led 
?Ti -::h s-:raw. ·This is q_U:. -:e a good but a somewr_a:t old 
fa.sr....ioned ~nd exper.si·.re way of packagi;lg glass sheets. 

Cne way of :packa.g'_:ig glass sheets is to ~se re~...a.ble 
:ne7;al ::r~es. I'he gla.ss is placed on :t.e :::.e-:a:. :=a:::.e 
wi:hcu~ air:J ~ack~::.g ~a:erial.~efcre :t.is sys:am 
:an be used i: wil: be :iecessa.r-J to a.r=-an5e :or safe 
re~ of :he :ne~a.l :ra!!:es :o the glass f~ctory. 

A secQnd alter::.a.ti7e :s to use a few wooden p2.acits 
a~ ~he bo~~om a.nd ~he ~o~ a= tr-e ver~i~a~ glass 
s.r_ee"ts. The g2..a.ss shee-::s :u:.d. :he wooden :;l.3.:'..k.s 3.I"e 
:hen. ·:;o-.;nd togetr:er '.lS:..::.g th=ee th:.:l :ne:a: ·:ia.nds. 
~"..:...s gi 7eS a. s~cng :package. 

!'hese 7110 a.l :er.la.<;i~re :::.e:hod.s of packag:.:ig =.a."re ·:een. 
--;r~ed ex~eri:nen:allj by :he glass pla:..: ar.d -:hey ~~~e 
a:so been discussed 'R'!.:h some custo:ners. 

I: zay still take some t~e before mo:"e :z.:-ge scale 
-:es-:s i::an ~~e :a..~ied :1.l-: i"..l~ to -:l:e :c.arke-: s:. 7u.a:::.J~. 

Ma.::y d:..:.:-erent :nes -Jf snare ~a=ts were :.:icl".lded :..:. 
~e ,,.. ... ..:-;-a.~ su..,'0-::J .......... m (,,,_,.;..,~- ~e """l~ .... .,. .,,.., ... ~-"""'""'""'• 
;,iJ- ~~ .. ~_... - !-'-... -- ..J '.../~· _..._ ~ ........ ~ .w,c:;;..,.C,~~-... 1# 

::.as suc::essi·re:y -c:-:.ed. :o :na::.u='a.cture :iew s~a:e -:a:ts 
~- ... ~~ ~~..,~s .,..,~.,.,. "~ ~- -cme o·~cr c~m~~~·~s ·~· 
- ¥ o.1•·- ~-c-.w ;:1.---"" ·.J... - " ;:) J ... ._ v !-"c:;;w..-..;; ....., 

?~:.,s~a.n. ·~ese ~:.:a.:..s iave ·~een qui ~a 3a-::.s:·ac"':ory. 

c~e :: ~te fi=s~ s-r::are ;ar~ ~o ~e :na.r.u='ac--:u:-~d loca~l7 
~as :ieoi :a1.0.ses. ~~s :.s des er:. ·:Jed i.:l sec"':~on :-r. J. 

• 
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rhe Chi1lese exper~s give good guidance ~o t~e :ocal 
neoDleo It is recomr.ended, tt.a.t this ~a...~gement 
:onti.:lues for some more ti.!?l.eo 

Duri:lg his second !Il.ission a.t Nov1shera, ~he consultant 
gave 10 lac~es to a selected group of engineers ~d 
supervisorso The following lectures ;vere given a.t the 
pla...~t:-

1. ::illtroduction-glass ·history 

2. :De!'ini tion of glass. Glass ccmposi tion. 

J. Chemical proper~ias 

4. Physical proper-;;ias 

5. 3aw materials and bate~ preparation 

6. Furnaces (reirac~ories,:uel Q-f"~-;C..; '°''"C-.:r) ---· __ ... iJ 

7. jlel ting and :-er·i n-; :ig 

8. 3'or.ning of glass 

9 • Annealing and -;emp eri:lg 

1 o. Qua].i ~ conn-al 

All the :..ec-:-.=es were recorded and ~ed and. w:..:..l be 
transla~ad ~o ~he Crdu :..a.~guage <;o ~e o: f-:irther 1.ise 
:er ~he plai:t personnel. 

:NIDO has a.:so presen<;ed some glass ~ec!:n.ica: ~eeks 
to t~e glass plant. T~e knowledge a.bout glass 
:nanufa.cturi:lg s.nd the ::..ndi-nd:u.al sk:.2..1 ~= ~he peop:a 
employed !lave i:ic:-eased ::.i:. a. :nos-: sa'tisI'actor-1 'Nay, 
si.:lce the glass operation s~ar~ed. 

A glass seminar was arranged by ~he ~a~iona: E~lice 
Foundation ~n March ~i, 1984 i=. Islamabad. ~eprese~
tatives ,f the local glass L~d1,;,.S-::"ies, ~~r:JP 3.r..d :~~er 
organiza:ions ~n<;ares~ea :..::. glass were .:.=.vi:ed. 1i7e 
lectures ;vere ;resen-:ed., -;7{C :: :t.ese by ~!:.e ~:ass 
~onsul ~ant. 

With :i..Ilcreased skill ~~ the ;eople i: ~ay be possible 
to::""~ ~he fa::or-1 117.th ~ de~ased ~umber O! persc:::nel. 
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I'he Frofitability of Nowshcra Sceet Glass Industries 
has beer. as fo::..lows:-

Yea.:r Gross ~o:it 

1983/1984 3s.15.7 ::nillion 

~984/1985 Rs.15.7 ::nillioD 
(3u.dget) 

Net ~r~fi~/(Loss) 

( 3.S o 8 • 8 ::o.ill:. Oil) 

(3.s.J.1 Jl..illion) 

(Rs.1.4 :nillion) 

A :old repai= i::l 1985, when the fu.~ace is es'ti:nated 
:o ~e sto~ned :or 4 ~cn'ths, is in.cl~ced i::l ~ce 
1984/1985-budget. 

A rough in~o~ation about the ~a.n.U::acturillg costs 
is given below:-

Raw ma 'terials 

?uel and power 

Labour 

etc.er costs 

30% 

23% 

16% 

24% 

7~ 

100% 

~~e a~nrox:..=i.a:e ~ar..u=a~~uring 
1s.~OOO.- per ~~n o: glass. 

,..,., q~( 1 cs~) -- - .... , .,/ ./ 
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V. RECCKMENDAT!ONS 

1. It is necessary !or Nowshera Sheet Glass Industries te eontinue 
t• i•~rove the quality of the ~lass sheets. ~he defects must le 
identified in order to be aile tG aake necessary ccrrectione •f 
the aanu!acturing processes. A more advanced quality control sys
tem should le introduced. TAe required laioratorr equipment is 
aTailaile at !iewahera •. 

Statistical quality control should 9e iAt~oduced. The testin~ 
aethoda and the nuaier of acce~taile defects for various quality 
standards are well deecriaed in the Pakistan Standard for ordi~ary 
sheef; !lass. 

~his standard classifies the sheet into 4 qualities: 

a) AA ~uality or S~ecial Selected Quality (SS Q) - Intended fer ase 
where- su-perier qa.a-11 t.y is required, such as safety glass !or 
Yind-ehields, hi~h quality airrers, ,hotegraphic plates and •ro
jection slides. 

e) A Quality or Selected Quality (SQ) - Intended for selected !lazing· 
and 2anu£aeture of ai:~~rs, safety ~lass (other than wind-shields), 
ets. 

e) ! ;.uality or Ordinary ~uali:y (OQ) - :ntended for ~lazing and 
fra~ing ,ur~oses. 

1) C ~uality or Greenhouse ~uality (GQ) - :nter.de« !or ~eenhouse 
glazing, ~reduction of frosted ~lass, stri,s f~r !!goring, ~tc. 

2. The laberatorr and soae other technical de,artaents sh•uld ie ••re 
enga~ed in trouale shooting. 

::le!ects do occur quite freqo.ently in ~lass sheets. It is im~ortant 
te define the defects and to find the reason for their occurence. 

All ~he supervisors ghould le invelTed in trouble shooting activi
ties in their own ie,artment. ~he nr9duction aanager should ~r~anize 
trouble shooting activities. Re,orts over the activities and results 
should le WTitten. !his will hel~ when the defect• occur at a later 
staie. 

~r•uile shooting activities will also oe very ieneficial !or the 
,eo,le tak~ng ~art in it since their e~ill and 'r~cessi~g kn••
ledge will increase ~onsiderail7. 
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~. Tae aanufacturing precesses should ie iaproved, in particular the 
tellawia~: 

a) Handlin« of r111r aateriala 

i) :Batch •ixi11.~ 

c) The aelting precess 

d) The drawing 01eration 

Tae consultant has discussed this with the laioratory •ana~er. Recom
mendations how ta impr••e the processes have ieen given by the consul
tant and ho• to test and investi~ate the results obtained after variaus 
alterations. 

4. The furnace should be well controlled in order to ke~p it running for 
at least another six aenths. 

At the end ef the third UNIDO •ission, the furnace has ieen in eperation 
!er alaoet three years. Instructions how to OJerate and control the fur
nace in order to increase its tiae of operation as •uca ae vessiile, haTe 
ieen given to the ~reduction department. With careful handling of the 
furnace and some •ore limited hot repairs, it •ay ie possiile to run it 
tor another half year or more. 

It is iaportant, ho•eTer, to ~repare already now for tae reiuildning ef 
the furnace. All materials must be available and the Chinese furnace 
iuilders should be notified well in adTance, so that the1 can ceme to 
1'ewshera quite qmckly •hen called for,. 

5. The offer from the Govern•ent of Turkey regarding a technical assistance 
agreement should ie studied and eTaluated. 

It ia recoaaended, that aDJropriate oe11.tacts are taken with the Turkish
Pakistan Joint Ceamisaien fer Technical Co-operation. 

It a,peared froa the preliminary inTitatign, that the Turkish glass in
d~stry was willing t• enter into a technical assist&nce a~eement wit~ 
~o•shera Sheet Glass Industries. 

6. Continued efforts should ie done in order to imorove the quality et the 
de8iteuses. It should be tried to find suitable local clays. 

Satisfactory results have been oitained •ith debiteuses aade in Nowshera 
fro• imperted clays. A qualified ~ineralogical ~nstitute i• Pakistan 
should be aaked to look for euitaile lecal clays. 

Accurate reports for each deeiteuse (t7,e of cla7, coaposition, manu
facturing details and •hen and h•• loag it was used in the furnac~) should 
ie recorded. 

7. Further studies of local clays euitaile fer refr&4tery •aterials should 
ie sarried ~ut with the assistance e! auitaDle ex1erts. 

Refraeto17 iricks ~re ieing made at the glaee plant and haYe been intro
duced in the re~e.ierat~rs and other ,arta ot ~he furnue at different hot 
repairs. 
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It is recemmended, that •ore extensive mineralogical inTestigations 
ahauld be carriei out in order to identify suitaile lecal •inerals te 
ie used for refractory materials for ~lass furnaces. This could pessibly 
De co•liRed with a si•ilar investigation for othP.r ty~es of refractoriee 
suitaile fer other industrial furnaces. Such an investigation should 
lenefit fro• the assistance of a UNIDO expert. 

8. Pre1aratione should le started for the sec~nd reiuil~ing of the furnace. 
Selectet furnace su1pliera should be invited te give an offer in about 
two years. 

Siailar ... -efractery materials used fer the original furnace, •ill le 
used for the first reluildin~ or tae fur~ace. It can therefore ie assu
aed, that the furnace caapai~ after the reiuildnig will not be sub-
1tantiall7 lenger, than the present cam~aign. 

It is therefore reeemmended, that effers for si~h quality refractory 
!laterials are inTited froa well reco~ized furnace sun1liers for the 
second renuildin~ of the furnace. Locs.lly ~al.le r~fractory !laterials 
can then be used at ,1aces •here there is no att~ck fro• the glass or 
flaae. This will decrease the total cost of refractory materials. It 
can te esti•ated, that if high quality refractory ~eterials are used 
the furnace cam~ai~ should De at least 5 years. 

9. l4arlcet studies for the following products should t.e carried out: 

Te•Jered glass 

Laainated glass 

Sand blasted glass 

Edge worlcing and teTelling 

Heat reflecting glass 

Tinted ~lass 

Fi!Ured flat glass 

Glaes wool 

Local ~arket institutes can carry •ut such studies if they are assisted 
iy a glas• teehnel~gist. Offers ean then le inTited from engineering 
com,aniea for the most interested tyoes of glass preducts. Feasilility 
studies sheuld ie rarried out and the •ost suitable and profitable ~ro
duct can then ie 1elected for i•Jleaentation. 

10. Centinued syste•atie efforts to train personnel further should ie done. 

r>te vroduction •anager has 'oeen sent h Ja~an te attead a well recegnizei 
course in glass technolog:r (aiout 3 •enths'. There sa7 ie •Jportunities 
f~r oth~r engiAeers fro• Nowshera gla11 plant t• attend that course ae 
well. Soae ••re training in China would also le 'oeneficial for some of 
the Aupervisors. It a technical assistance a~eernent is sigr.ed with a 
Turkish she~t glass eo•uany, ~his could involve traininR ef ~ersonnel as 
well. 

! 1ood trainin~ can also le arranged witain the glass factory. It is 
recom~ended, that a certain rotation of ~he engineers ~nd sune~visors 
:s or~ani1ed in tie pla~t. s~eh ~n arr~~~e~ent is usually round to 9e 
H~·y 'eenefici&l (or th?. ~lant ~ni most 'in~ereatin~ for the iieoole in
'fOlvec. 
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APPENDIX 'A' 

APPENDI8ES 

1JNITED NATIONS 

UNITED NATIONS INDUSTRIAL DEVELOFMZNT ORGANIZATION 
UliIIDO 

JOB DESCRIPTION 
S!/PAK/83/801/11-51/32.1.B. 

Post title 

Duration 

Date required 

Duty Station 

Purpose cf project: 

Consul -:;ant for Sheet Glass Technology. 

Four months on split mission. 

ASAP 

I~l?.z~bad with travel 

To improve the general situation or glass 
industry in Pakistan by assisting the 
Nowshera Sheet Glass Factory in the pre
pars. tion of training programmes and in the 
establishment of appropriate energy manage
ment/conservation, quality control, spare 
parts procurement and stock control sys~ems 
in line with the plant's immediate and·future 
requirements. 

The consultant will be attached to the 
Management of Nowshera Sheet Glass Factory/ 
Ministry of Industries and during the !·irst 
three months of his assignment, he will be 
expected to take action in the assessment of: 

-present operational condition of the plant 
and its technology and required manpower 
situation 

-present production planning and programming 
techniques being utilized by the Plant's 
management 

-spare parts procurement and Debiteuse of 
replacement methods and their relevant 
cost to the production 

-local manufacturing capabi:ities of 
spare parts and debi tense for the 
fi;.rnace 
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Determination of:- energy requirements or 
the plant 

- present raw material, 
product and waste 
utilization techniques 
and necessary mea~ures 
to be taken in reducing 
the volume of rejects 

Development and introduction of appropriate 
methods and techniques in order to establish 
sound systems of:-

-energy consumption/management 

-raw materials handling 

-spare parts handling 

-quality control system 

Preparation of programmes !"or: 

-regular training of skilled and unskilled 
personnel 

-on-the-job training of technicians and 
with respect to energy based monitoring 
of the process through the proper utili
zation of measuring equipment and control 
devices 

-energy management and conservation in the 
plant 

Following the completion of the above 
activities, those programmes and systems 
reconm:ended by the consultant and approved 
by the plant's ma.::agement, are expected 
to be implemented and tested by the plant's 
management during the consultant's absence 
from the field for six months. 

Upon his return to the project for one month~ 
the achievements and results obtained will be 
examined and evaluated jointly by the plant's 
management and the consultant and further 
necessary recolit'Ilendations to strengthen the 
adopted programmes, methods, will be provided 
by the consultant. 



Language: 

Qualifications: 

Background and 
justification: 
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During this final assignment, the consultant 
will investigate further development and 
expansion possibilities of the plant wi.th 
respect to the diversification of its products. 

The expert will also be expected to prepare a 
final report setting out the findings of the 
mission and recommendations to the Government 
for further actions which might be taken. 

English. 

The consultant should have long experience in 
sheet glass manufacturing tachniques with 
knowledge of qualities of raw materials and 
means to control quality of products as well as 
in the local production of expendable items 
particula~ly the Debiteuse. 

The Nowshera Sheet Glass Factory, one of the 
few industrial units in NWFP, was commissioned 
with a loan from China at 60:40 equity share. 
All equipment are of Chinese origin. The plant 
was officially inaugurated by the President 
on 18th May 1982. 

The installed capacity is 40 tons/day, products 
3 to 8 mm glass sheets. The furnace 20x.70 feet 
is gas fired. The plant is rur.ning on three 
shifts basis engaging 500 workers, most of them. 
are unskilled having no prior experience in this 
field. 

Presently, the plant's management is facing 
serious production problems, due to lack of 
trained skilled and unskilled personnel, non
availability of established systems and/or 
techniques of energy management/conservation, 
local spare parts procurement and manufacturing, 
quality control of raw material and products. 
These problems are adversely affecting the 
planned production of the plant. 

The Government of Pakistan therefore requested 
UNIDO to provide tec~.nical assistance in 
identifying the basic requirements to bring this 
new plant to an organized level ~r.d in setting 
oi1t programmes to train the plant's personnel 
and in establishing systems to improve the 
tecnnical operational problems. 
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.A.P?EN:D IX ~ B ' 

Zcuipment Purchased by tSNIDO 1·or the Pro jec"to 

1o 6 Fisher laboratory gas burners 

2 o A :pyrometer for the furnace 

3o An Orsat gas analyzer 

4o A Tiigi~al STectro-photometer 

5. A Mu::·1·1e t·.;,rnace for the labor::. tory 

60 Glass Litor~ture 

a) Volume 1-7 of "Ilooks !"or the glass industry" 
Published by Ashlee Fublishing Coo 
310 Madison Avenue 
New York, N.Yo10017 

b) "Glass 21.::;-ine'3ring Hand Book" by 
George ·rv. McLellan and E.3. Sha..."1.d 
Publ- by Mc Graw Eill, London 

c) Glass Tecr.nology, by H.Rl.llle Persson 
?ublished 1983 by 
Cheong :.:o on Gak Publ o Coo 
481-9 Gilum-Dong 
Seang 3uk-Ku 
Seoul, Korea 




