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II. INTRODUCTION AND BACKGRCIND

Newshera Sheet 3lass Industries, Nowsnars, Yor+h Western Frontier
Srovince is a wrsject of +he National Pocliee Foundatien.

China has suoslied all equipment to ‘the plant and all technolegy.

The produetion in the wlant started in April 1982 and the plant was
{naugurated in May 1982.

"ware i3 one furnaes iz the plant and three Pourcault drawing machines.
The maximum camacity of the furnace ig aporexiamately 66 tons of mola
sen glass drawn cut per 24 hours. The cawacity of saleable glasa
sheets is 15 = 50 tens vwer day. The furnace is ef <he regenerative

tyye and heated »y natural gas.

™e censultant has Been present at the »lant during three aissiens:

1, 15 August te 10 September 1983
2. 31 January %o 23 March 1984
I, § Pebruary to 26 Pedbruary 198°

™he maia ceuntervart to the consultant has VYeen the General Manager
of <he glass plant, Mr. Malik M. Saeed.

™mere are adeut 500 peowle emvloyed :in zhe {acrory. Very few ef c<hes
have had wrevious axperience of glass manufac=uring. 3efsre everaticr
started in <he w»lant, 16 supervisors were sent o China for irainirg.
Since the very d»eginring Chinese experts have bdeen oresent in *he
lags plant, 12 te star<s with and 4 in 1985. This training in Thine

af :he suwervisors and the presence in Yowshera of Chinese axmatrisies
have, of course, bdeen of great importance {or the cperatiaern oI the
glass lactory.

T™he TNIDO consul<ant has deen active in all the w»rocessing devar-<amencts
and has in par%icular zZivern assistance and recomamendations in order to
stzain <he follewing improvements.

- Zaproved storage, nandling and contrel of %he rav msaterials.

- Zmoroveaent and wetter con%rol of the ael=ing operatien.

temversure and

- lecommendations
i 1 efficiency of

P .
sne firing sondi

tne furmsace.

- Jon+<rnl &f tne attackx of zZlass ind flames on the refractery aazaris

- Izproved suali<sy of the locally manufac:ured Zebditeuses,

- -dentificasion of Jefects {n %he glass and receamendatic.as 20w *9
iADTove <he zualicty. ‘ ‘




- Tmgerucs.ons how to use the instruments suvslied »y TNIIC.

- Incresased knewledge of glass teehnelegy through the sresentaion of
10 lestures.

More details about these activiiies are given in sectiern III. Observa=-

+izns.

Since the UNIDO missicn started ir *983, the quality ef the glass has
imwproved and the guaatiiy of glass produced has increased.

Sware parts and dediteuses are now veing made ts a substantial irn the
glass factory or By other companies in Pakistan. The quality of these
spare waris is similar to <hat of the Chinese gpare parts and the cost
is roughly 35 =« 45 % of the price eof the imported mroducts.

"™he skill of the lawours and of *he supervisors has increased c¢onsiderad-

17 since <he missien starzed. Still more training, however, is reguired,
The fuel consumption is quite high in tke furnace and it has 1ot ‘eeen
pessivle te decrease it to any great extent. The reasen for the high fuel
consumptien iz that the furmace can net be insulated due te the relatively
lew quality ef refraetory materials used.

Te jualicy eof the refractory materials used for the [urnace has vseen dis-
cussed with the management. It 2as deen decided to ask [or offers for hign
quality refratery meterials for the secomd rebuilding of the f{urnace. In
order o decrease *the total cost of refractory materials at the second
repuildinz eof the furmace, i*t is recemmended, that locsl refractory materi-
als should Ye u23ed as auch as vessible in *those parts of *Re furnace, where
there ig no gevere attack frcz the glass or the flames.

The average revenue of the sales iz the last three moaths of 1984 was abeut
1CC % nhigher vcer month compared o the average value {or *ke period Octoe~
ber 1682 . September 1384.

The level of management and ef sroductien at Nowshers gheet glass mlant is
at the 2nd of the mission at a stage, where it i3 gquite avwresoriate to plan
f5r [urther processimg of *de glass sneets into more soevhisticated droducts
and 1lso to srevare for a steowed up lechnolsgy *o meet the ceontinuously
inereasing juality demands of glass »roducis in Pakistan and neighbouring
sountries.
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CBSERVATICNS.

1.

The Raw Materials

The bhatch

materials:-

Sand. -
Dolomifte. -
Soda ask. -
Limes<tone. -
Feldsrar. -
Salt cake. -
Coal. -
Total: -

Approx;mate;y 6C0
zatch. The stor age cerndit
were 207 ideal to

Were n1cT IwWly covered T

The

storage

recomrmern daulons, nowever

is ccmposed of

Xz, of

Tart with.

ST rallle

conditions were ilarproved a3

the following raw

351.3 Xg.
99.6 "
103.8 "
1,2 1
36.7 "
16.5 "

Q.S n

20S8.9 Xg.

cullet was added to the
tions for the raw matarizl
Sand and ra2ldsrar

S e

ter

The do*omlue and *the limestone are receivad in
tig lumps ané nava Yo De crisn d, Zrcund and

gcreened. A cer

Tain oreporticn of

the dolomise

stones are covered by a brown iaysr ccniaining

2 nigh percentage of iron oxide. These

are removed nanually.

Rl
the nandling

In general
the batch zl

of
an<t is QU¢ue satisractcry. Varicus

- . -
“he raw naserizals

sTcnes

- -
-

ad justmen<s and mainTtenance ¥ork 2&va To Je
carried cus Ircm tize to time, This i3 cuize
aermal Lo wanch plan<,

21 raw maserials except sals cake are availatls
Locally.

The Furmace

= &, - ! - & A z 2 3

Ihe furnsce zas 2 pelTinZ area <f 7.0 m0 2nd 2
working area of 48.V 1<, &: e;:i:g capacisy 1is
85 <ons zer day., This is eguivalent o 2 melting
rate of 753 Xz ~lass Der square letre pelzing ar
ver Zay., This I3 2 normal 2ifilciancy,




re furnace is side fired and of the regeneraiive
tyte. There are four pcrts 0 each regereraior.
Natural zas is used for *the heating of the furnace,
AT the beginning the Iurmace consumed atous
2950 kxcal to melt one xil logran of zlass cownted
on the total output of glass from th- Turnace,
After shree years of cperation the Juel elficlency
07 “he furmace has decreased and the furnace needs
about 25% more Zas.

The furnace i1s not insulatved and the fuel efiiciency
ig therefore comnaratlvely low., The furmace life

was estimated by the suppllisr to te zpout 12 - 2 7years,
Zue o con t'“uously imrroved cortrel and mainTerance
o7 she furmace it nas been possibdble to rumr iT Ior
-almost three years and it may still be run for
another & months or more. This, however, will reguire
very careful control oI 2ll the furmace cprerziicns

(see section IT.2).

Tatle III.2 shows the gas consumpticn by the Iurmace
and its fuel efficiency. Iz 1982 the gas consumption

was atout 13750~-20050 cubic mesre per 24 hours. I=
1985 this has increased to more than 25000 cubic

pesre (+25%). The fuel efficisncy has decreased ‘rom
abcut 295C £c=l/Kg. 1lass 1o 3800 xcal. The vest

fuel efficlency (2650 Kva-/Zg 12s8) 22s been obtaized
#hen The Iurmace npas Dvee Nc*x.ng 27 full capacivy

0f 36 tons of zlass rer 24 jolebeod-TH




A R

Table 111.2 Guou couns - _tion by the furnhuce
Date G%alconaumption Total g}aau‘ » 7 Gag M3 Kcal /Kg glas
o M2Y/24 hours p{oductlonltoqg/24 hra pesr ton gluus L
22-9--82 20042 58.0 345.6 2937.2
7-10--82 19839 57.2 346 .8 2948.1
14-11-82 19735 56,2 3.2 2984 .0
1-1--83 20640 66.2 311.8 2650.2
1--6-8) 22539 : 47.1 478.5 4067 .5
o -1e2-83 21639 57.2 378.3 3215.6
17-1-84 25008 56.9 439.5 3735.8
16-2-84 21459 59.0 363.7 3JOg1.6 \L
1-10-84 23856 52.6 453.5 3855.1 !
4--12-84 25125 57.1 440,0 3740, 1
}-1-8% 25137 54.8 458.17 3899.0
8-2-85 25215 57.6 437.8 3721.0

The furnace was heated up in February 1982
and glass production started in April 1982,




Debiteuses

To precduce the glass sheets, the glass is drawn
vertically upwards from the glass mels tkrough a
depiteuse. A deviteuse is a reiraclory floater #ith
a slot through whick the glass is drawn. There are
three drawing machines and therefore three deviteuses
in the furnace,.

The quality and performance of a debiteuse is very
important tor the gquality of the glass sheet. Normally
a debiteuse can be used for 3-6 months. After tkhen

it must be removed from the furnace and replaced with
4 new one.

When overation started at the plan<, (hinese debiteuses
only were used. 1T has been possible ror the glass
Iactory to prepare iis own detviveuses. The gqualisy of
the local debiteuses 1s zr=zqually teing improved aznd

is now gquite similar <o that of Chinese debiteuses. IV
nay 1ot be necessary any ®re t¢ import debiteuses.

The locally made debiteuses, nowever, are prepared Irem
imporved clayse

There is a satisfactory scuirment Iz the glass plant

for <he manufacturing of debileuses. More skill 1is
still requared, however, btelore nigh quality debvifeuses
can ce made. IV will also te uf interess Tyilg O
1dentify Pekistani clays suisable Zor the manufaciurizng
o7 debiteses,

™e Lrawing Machines.

There are three drawling machines at the Iurnace wcrkizng
according 0 the Fourcault system. The width <of zh
speets drawn is 2200 mm for sach <f <he machixnes.

3lass sheets nRaving 2 *thickuess of 2-3 mm can De zade,
The surnlisr n2s statea, Dowevsr, that 2 mm can ze
produced in small gquantitiss oniy. In princizle The

cney difference in sroducing glass of dilfsrent thickness

O

is the speed c¢f drawing. The 3Teeds used 27T The tiapt
2?‘0:-

2 mm - 52,3 Metre Der nowwr

imm - 5C.5 -'=

4 2m - 12.5 -

5 Im - 28.5 -

S om - i3 -l
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A 2 mm zlass sheet is more difificult To meke beczuse
the speed of drawing is so high. The operztion of tke
machize is more complicated znd 1. is more Aifficult

to obIain a sasi ac»o*y annealing of the glass. Str ain
will easily be introduced in the sheets and cracking o
the sheets can occWr.

A% the tor of she drawing mackines the skeets are cut
automatically and transported to conveyor belis iz a
vertical position.

The dimensional cutting is carried out manually.

The fiznished glass sheets are packed in wceden crztes

filled wizh au‘aw, before they are delivered 0 The
cusTcmerse

The Glass Quality

Tre compositicn of the glass produced at the plant
is the following:—

510, 72.0 = 72.4 %
41,04 1.9 = 2.1 %
e Cy 0,15-0.20 %
zaC 54 = 5.6 %
¥sC 3.3 - 4.2 %
RENE 14,5 = 15.0 %
20, 0.3 = 0.5 %

The compositicn 13 controlled oy -,rrv'*g ouv cremcal
analysis tTwice a week, Variations Iin the chemical com-
pcs:tzun are also checked by the da';f zeasurements 57
density. The glass may ccntain 2 few stones and seeds,
These de-ects are produced in th ‘ur“aﬁa 4ur‘rng the
nelting operztion., There are 2130 scme onul-a_ defecss
2eing caused by non-ncmosenecus Z1ass. These defzcts zre
orecduced iz :he furmace as well, . .

Zef2¢Ts on the glass sheets are alsc zaused oy
irregularities in “he detiteuse and by the astestcs
rollers iz zhe drawizg npachines,

=]
=2

1ass precduced 13 107 of the aighest juality, Tut
DLl accemtatle Oy the local marikaet and some
< markets.
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ACTIV

Raw Materials and 3atch Zandlinz

Since <here was not erough space origiznally o keep
all raw masverials under cover, sSome changes nave
been made by the ftechnical marnagemen<, whlcn hasg
improved the 3ituation.

If raw materials are wet due to rain, it is dizrficult
to weigh them accurately and problems will 2130 occur
in the mixing process. The situation has beer much
improved, but with heavy rain, the sand may still be
wet, 1r much sand is tresent at the zlan<t,

Sand Irom two different suppliers is used. This is
necessary 1n order %o get a saXe delivery o the sand.
Tre small difference iz the sand compositions 1is
xnown by the laborziory. IT is tried to xnix the two
dirferent sands so that iv 1s 2ot necessary tc adjust
the batch composition each time there 1s a charnge in
the type of sand used.

The dolomive, limestone and feldspar are receivad in
lumps and therefore have to be crushed, zround and
ieved. The dclomite may scmetimes contaiz a2 brown
surface laysr on some stones. This lzyer 1s so rich
in iron oxide, and thereZore dolomite sTtones wizth 2
Trcwn moneral layer are rejected,

The laberatory has been asked to carxr cut a Zull
chemical analysis on every new sSurply o raw
nateria’ls, iIf the ana_js:s iz outside <he zormal
apec1::v_v‘on, tke surply of raw masterial will ncs
ne accepted, For small diZfsrences i tThe chemical
compositicn 15 may o7 Ye necessary TS zarry zul a

1

chenge of the Davtch ccmposition.

The eguipment in the bdaich plant is adeguate 2né 3
well mizxed and rnomcgeneocus tatch can be delivered

%0 she frmace. Small defects do sometimes oc cur,
aowever, in the talck plaznt but t“,ﬂe can usually Ye
.,-a‘:ed 2as3ily, 1f zhey are detecsied 27 arn 2217
sTage, uaiifis eng::ee"s nave beern szaticnad iz

<
<he Tatech plant Ior trcuble shooling,

The cullet is nov mizxed N::n the batcRr, dut added
n ot of 17 on <he tetcr conveyor tell, The cullaes
15 207 alvays svenly ‘-av5-3h ed on she Tazenr 23
ke charging snd., This 1s teing corrected.




The Furmace

I+ is well known by the Thinese supplier and
Yowshera Shee®t Glass Industries, that the reiractery
zaterials in the furmace are not of *he highest and
most uptodate guality. For this reason the supplier
could not guarsntee 2 furnace campaign longer thazn
18 months,

Tre furnace Was heated up in February 1582 2nd zlass
production started two months later. The same furmace
is still in operation ir Fetruary 1985 and may last
for another ralf year or so. This is a unigue znd a
very sasistaciory ackhievement,

The furmace is quivte well 2cuipred with measuring
and recording instruments necessary Ior 2 good
control and operation of it. Instrumenzs for tk
following measursements are installed:-

b

The temperztures in the melfting area, the cooling
area and the canal.

The glass level

Trhe gas pressure

w
Q
O
o]
[0}
i
lo]
ct
14
O
o]

2
X

The draught in The chimney

The furmace pressure

-

The temperature oI the waste Zas at 4 claces
Trhe change over systenm

Iz addi%ion %o these insTtrumen<ts UNIDO has suppiied
a tyromever for spot conirol of the TemperzTur: 2%
various places in the furmace anéd ar Orsas za2s
analyzer <0 check the composision of <he waste zases
3cth instruments are very valuable Ior 2 zcod comTTe
27 <tke furmace oreratiocn.

¥uch ime nas beern spen®t oy the General Mapasaer and
<he vzrious tecrmical mexagers in securing 2 zcod
sveration of the fuzmace.

The consulcant 22s iz perdicular Ziven the followizng
recommendationsi~

=>onTral all <he me223ursments o7 She urnace insTri-

men<s and 2nheck 2very irregiariTy.




Yeasure the temperature with the TNIDO
pyrometer every shift.

—Chack the direcsiocn and length of the flames.
Make necessary z2djustments i they are %oo lerg
(nit the opposite wall of the fwrnace) or if they
touch the zlizss surface.

Yake correction (decrease the quantity of zas) if
the flames are yellowish luminous(reducing condition).

1.se all inspection openings when they are not used
for inspections (save energy).

Conirel the waste gas compositicn with the Crsat
analyzer svery day. Aller the gas—-air ratio i she
conditions are reducing (presence of CO),

Make detailed inspection of the furnmace every mcntih
and measure the atiack by the glass and the zlame
on the rerfractory ovricks 27T the glass Zevel,

~Increase she quali*y of cooling air 2% those sSTOTS,
where the attack on the refractory bricks are most
gevere,

~Trv 3o keep a2ll cocrnditicns inm she Iurmace 2s
constant as possible.

-Plan well in advance Zor the repuilding o the
fuTrnace.

Zot repairs have been carriasd out on Tne regensr270rS
swice. ™e irsT one Was ia Japuary 1984 and <k

seccnd one in Jecember 1304. The retalrs were
necessary due o the vad ccnditicn of the rerraclories
in the regenerators. The repairs were carried ous

m08T successfully by the plans personnel, ¥hern usizg
azzh class rerraclory materials such reralrs are 0%
necessary.

Twm 7 “

In FTevruary 1504 Wrhen measuriig the atlack on tce
trick walls, 17 was found that ia 22 acniks Ihe
+nickness ¢7 <she wall zaa d=crea2se

Iy

& A

8C mm. This scows an atIack of 2pout 10 mm rer zcentk.
The Purmace showld ther:zZore navs lzsTed I0r =
maximum of 3-8 zern<hs (August-Ccicter 15€4) 1if shis
a<<ack was nos iecrezsed or scme osher measurss ta<san.

In Decerber 1384, 3she managemen<t iecidad o put

3 additisnal tricks sutside shese Tricks on 2ach side
¥ the zurmace, Wher2 <he attack was ICST severe. Suck
an operasism is very difficuis, Sus 1t ®as carriad out
successrully undser tne Zuadance of the General Mapager,



Wren measuring tue thickuess of some ctiher tricks

aL the «lass leval 1n February 1985, it was fcund

to te 80 mm. It cau ‘her zore be assumed that <he

‘urnace may last till about July 1985. The furnace
empaign could easily ve shorter, i there zre any

uroblems with the refraciories, but another successful

not repair could even lengThen 1it.

Wren rebuilding the furnace similar Chinese reirzaclory
materizls as used for the first constructicn #ill be
used. It may therefore te assumed that the next furunace
campaigZn will not be substantially longer than that

of the present furnace., It will 2ls0 not be zossible

to insulate the Ifurmace since Ihis requires 2 high
quality of the reiracvory materials. I7 may therefore
also be assumed, <hat the Ifuel efficiency of th

furnace will not be much vetter, than that of the
present furnacee.

The fuel efficiency oI the zresent furzace is shown
in Table III.Z. The supplier has stated 2 maximum

consumption of gas as 288C0 cubic metre per 24 hours
on the official drawings of the furmace. IT 1s seen
from the first column of table III.2 +that the gzas
consumnt¢on nas never been that n2igh. I the consum-

ion of gas at the selscied dates are used To calzu—

late 2 rough anznaul averaze, tkhe following fizures
Zor gas consumrticn are obtained:—

Year - Consumptlon, cubic metre ver 24 hours
1982 19872
1983 21606
1284 22862
1985 25176

The actual c”nsumption 3T gas ccnsimed per on oF
glass ouvtput will of course depend 0 3 larze
axvert on the cuality ¢f glass drawn out Irom the
farnace., ¥isih 2 paximwm ocuttus of gZlass

(56.2 scns per 24 2ours) on <he 738 02 Jenuary 1383,
el ~uan:::y of g2s used is 311.8 cubic mevre zer <en
02 zlasse. This is 2qual <o 2630.2 Xcal ter Xz of

535-

Wizh an ocutrut 2s 1cow as 47.1 <on of zlass per 2¢
2curs (on she Is3% oFf Jurne 1383) the 223 ccaswmprion
13 475.35 cubic me<Tre per <cn of zlass or 4C67.3 Xzal
ter X5 of zlass, The caloriZic wvalue of she 23 is
3500 Zc2l per cubic metre,




The figzures show, that the fuel consumption of the
furnace does not vary very much with the output of
glass frcom the furmace. This is ncrmal for 2ll glass
Turmaces, To obtain 2 gocd fuel efficiency of a
Zlass furmace, iv skhould bte rur 2% the zigrhest possidl
sutout of glass, The Nowsherz furnace was Jasigned
Yor a meximum outhut of 6€ tons per 24 hours. The
outvut will of course derend on 3she thiclkmess of the
zlass sheet drawn and on the speed of drawing., The
drawing should ¢f ccurse be carried out at an optimum
teed in order to get glass sheets of high guality,
The fuel efficiency of the furmace is of seccndary
importance in this respect.

I% is cf course difzicult to meke comparisions with
o%her types of sheet glass Iurnaces. Very roughly,
Zowever, 1t can be mentiocned, that a urnace made of
high class rerractory materials and well iznsulated
a2y nave a fuel efZiciency of abouv 25C0O Xcal ver Kg
glass To start with. After five years this Zigure
may increase to 3000 Zcal per Xg glass. Iz sucz a
furnace 1f¥ woulid noT bYe necessary 0 2ave any major
20t repairs. The Iurnace campaign mz2y be astimated
T e 5 years,

The figzures gziven in Taple III.2 indicaze, that
the neat conswmption o7 <he Iurmace nas increased
Ty about 27% in three years. For a more modernm -urmace
he izncrease in coasumption I1n five years would de
azout 20% (3000 x 10C).

2500

Wizh 2121 the care zakan vy the Yanazgement <o mm t:h
Juzmace 2s smeothly and efficiently as zossible there
i3 2o deocubt that this zas improvad the Zuel afzicien

57 the Zurnace. Cne sxample of this can Ze seer “rom
zable IZII.2. & zo% revair (mainly on the regsnerazors)
72s ®rTisd out 2%t ke tegimning c¢f Januvary 1584. The
fizures in the zable indicate, that the z2s consumpiico
decreased Ircm 25CC8 cutic metre before the 20t rTerpzir
¢ 21433 cubic metre alfter she nct re

s Z s e VieT s

Since she Iurnmace was assuced Ty The supTlisr C nave
2 2ife sizme o7 18-24 months 2nd 2 maximum 25 2onsuTD—
sion 2% 2880C zubic me<r2 cer 24 aours, 1% may e
azsumed “hav This gz2s censumrpticn would 2ava Teen
reached afser 18=24 ncnzhs.
The gas conmsumrpTicn ziter thrze years operation is
atcus 2625C cubic mewre zer 24 ncurs, Tne saving 7
2tcut 734C cubic mesre from Tatruary 1384 and 1668
uplc zmesre ISR January 13085 zay be takan 3s 2 vTer
rough 2stimace oI She 3avings aciiasvad i 225 2CnsuTpe
ticn due T¢ gred mainzerance a2nd sparatiin X She

‘




The most important result nbtained, however, 1is
the prolonged Iurmace camnaisie

The price paid for Ihe 25 1S 2s.88.58 per cubic
qetre. The cost of the g2s 1s apiroximately 19%
1€ she %otal cost ¢f manufaciuring.

Debiteuses

AT the start of the operation Chinese debiteuses
cnly were used. In 1982 14 debiteuses were used,
the first ones for about 2 Week and the later cnes
for upto 15 wWeeks.

43 a tozal 27 Thinese debiveuses zzve Deen used Srom
the start of the ractory vill Tebruary 1985. Since
1983 the debiteuses have been In use 25 an average
of 79 days, ranging Irom 42 to 136 days.

Zguipment and technology Ior ke manufactiring of
debiteuses were included in the suprnly Irom China.
™o debiteuses menufacitured by the glass IacTory were
oput into operation 2t the end of 1982 and <hey were
used for a few days only.

Twe skill %o manufaciure debiteuses nas zradually
inoroased a2nd since 1983 upto Ferrusry 1385 1S
jeti<euses made oy Yowshera glass plant znava veern used.
Trey nave been aser for4an avarage sime of 43 dzys,
ranging trom 2 days to 123 days.

Tor the locally macde depiseuses impor=aed clays Rave
heen used. Some ~ocz2l clay nzs been added o 2 Jew
debiteuses, but their life <Time aas teer vary skerT.
There may oe local clays suisable Ior debiteuses
available, but it #¥ill e necessary To CarTry cul
troper rineralogical and chemical analysis in order
=5 decide Which clays, that are suttanle <0 te used.

ireat care is now taken in prepering the clays and
in sharing, heating and polishing The detiteuses.
Thare 2re 3Till chinesedebiteuses =2vailable In she
factory, and mess ITrobably 1T may 20T te 1ecessary
Tc import any zore Zstiteuses.

T™e cost 82 3ize Zor imported Etl-euses 13
2s.42734 per urit {1984) and she sotal cost ¥
lccally mede is 2s,18750. Wizn these Ilgures

i3 3 ¢cost Zor impcer<ed detitauses oI 2bout
23.540.50 per speratizng day and oI Locally made oF
25.436 per operating day usiig sthe 2rove mven
average 1ifs <times).




The quality of thre locally made is now(“ebruary 1385)
very similar %o that oftke izmporved debiteuses. I

the locally zade are used a2s an average oI 79 days

as well (the 1ife time for 1384 was 73 days) as the
impor<ted ones, the cost would be Rs.237. 30 cer day.
There will thus be a saving ¢ RsS.303.80 per deviteuse
and per day., This is equal %o ar annual saving of
about 25.332400 (in foreizn currency). There will of
course be more saving 1f loczal clays can be identified
and used.

The Gilass Quality.

The quality o7 zZlass sheets depend o 2 large =x<ent

cn the following aspects:-

-Quality of raw materials

-Accuracy of the valances when weighing the
T2W maverials

~The mixing of the baich and the homcgerneity
0% it when delivered tc the glass furmnace

~The melti“g condition of the batch znd the
thermal corditionsin the furmace

~The chemical composition, the zhysical
prcpertles and ke “cmognnelty of the glass
as surpll w0 <the drawing machires

-The gquzli®ty and conditicnscf the datiseuses

-~

-Presence o0f devitilied glass 2t the debiseuses

ions in the drewing machines(steed of
&, cleaniiness of the asbestos rcllers,
a okt 3

b : T
ugrt in the vicizmi?y ¢ the sheet

Re automavic cuviing and breaikscos

-Accuracy of the manual dimensicral cusiing of
-, ' b
the 3heet

i .. ” . . I
-dcouracy regarding ke selacTticn of ke
: " 2. by
2.3SS 3heet IJor accemstabla jualizty, C jualisy
=] - \ % : - -
?-cr zustees, and rejecvion
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ALl these quality aspectis have been discussed witk
the appropriate people and rscommendations rave
been given how To carTry out the various coniTolse.

=The control oF the raw materials is mentioned in
section IIX,.1.

-

-The accurzacy of the talances 1s checked every day.

-The homogereity of the tatch and the vatch/cullet
ratio is crecked every month.

=The melting and Thermal cordiviorns in she furmace
are checked ccniinucusly b5y installead izstrumernts
and manually several iimes svery shift,

=The chemical compositicn ¢f the glass is controll
every week., the density oT the glass i3 conirolled
once a daye

-The quality and condilions ¢f the debizesuses are
controlled every day oy the machine over2tors zand
by the superviscrs.

=4ny vresence of devitriziad zlass at The detiteuse
is conwrclled Ty the machine operzicr and oy the
gualisy conirel izspecteri.lhe laboratory dces z2lso
iderntify stcnes in the zglass as originating Zrom
Sherew naterials, the reIir2cTory wicks aor Irzo
deviirizied zlass.

- 3 3 = - 3 - b 14 = <
-The speed ¢f drawizng ¢ the speetT cleanliness ¢7
- ) i AT .
the 2sbestos rollers and air draught a2re zontrsllad
cy <he machkine operator, the cuality conTrol

insvtecter 2nd the superv.sor.

~The automatic cultiing z2nd breaking of the sheet
1s convinuously cornTrclled oy the oper2tors znd the
sSurervisors.

-The thickzess of the shee? 1s mezsured 2vary <wWo
2ours oy the gualivy ccx -

=Tre accurzey o the 1
the sual:ty conircl man,

: . . b}
n 13 carried sut several

~CorTecy guallity sSelactic
toe gualicTy conTrcl men and

Times 2averwy 3hilt by
NS 3Uuperv.scre
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Quality specilicaticns

\V]

>

availabtls for each

|

1=
~f *hese i%ems 2rd the responsible personnel <2ow
wnhat steps that skculd be saken 1f guality 1S nov
urto sstandard, Regular I2TCris 2re w#ritten Icr eack

j-am that is controllad and these are disTributed
-5 a selacted zroup of meragers including <k
Gereral Manager.

T™eare is sufficient egquirment and instrments T

carry out the most important conirol necessary

for the glass production. The techmical peorle have

the necessary skill %o carry oubt the tests zentioned
and i%t should therefore be possitle To ccniiiue o
izgprove the producticn and The guallyy 0F glass srpeets.
T~ will be an 248vansage, aowever, Ior Tthe glass tlans
to receive some further teckinical infcrmation and
recommendations.

The Packaging of Glass,.

™e glass sheets are packed in wooden crates Iilled
with straw, This is guite a good but a scmewrnat old
faspioned a2nd expensive way of packaging zlass shsets.

Cne way of packaging szlzss sheets is U0 use returnaple
zetal “remes., The glass is placed on she Zetal Iraze

¥ishcout any nackagizng masterial.Belfcre Shis systam
sar te used it will Bbe 1ecessary fc arrange Ior sale
return of the mesal Irames o the glass Iaclory,

A second aliermetive is Tc use 2 faw wocden plarks
a2t tihs tostiom 2nd she Top of the versical zlass
sheets. The zl2ss sh2ess and the wooder tlanks are
then zTowmd togetner usizng three thiz mesal dands.
Tnis gives a sircng packagze.

These TWo 2lternzavive zethods of packaging zavs Teen
K )

“ri2d experimentally Ty tke glass plant and they 2ave
2230 been discussed with some customers,

mdea 1T =al - > - - -
I< zay s%ill take 3ome Tize velore mCTe .irZe scale
- - “ - - E Y -~ - -
~a573 ca2n ne 2arrisd cus due o the markss siTuaticn.

-

. L P . -~ . : - - N
Yany diZferent ypes oI 3pare parts werse inciudad in
‘ a
*

“he crigizal supply Irom China pe) pazzzgemernt
223 successively triesd %o manufaciure 1sW 3tare tarvs
1% the glass plaz® 2T 2% scme O%her comranlids 1o
Paxistan. These Trials 2ave Zeen gquite saiislaciory,

3¥ <he first sgars zart o e manufacTured locally
was izplteuses, This 3 ; by
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The Chinese sxperts give good guidance to the loczal
peorle, 1%t is recommended, that this arrangement
corntinues for sSome mere time.

During his second mission 2t Nowshera, the consultant
gave 10 lsctures o a selacted gxroup of engineers and
supervisors. The following lectures were given at the
plan®i-

Te Introduction-glass history

2. Detfinition of glass. Glass ccmposition
3. Chemical zropervies

4. Physical propertisas

Raw materials and hatck preparation

Purnaces (refracicries,fuel efficiency)

.

Melting and rerining

[0 VIEENEN | (S ATNAN
.

. Forming of glass
9. Annealing and JSempering
10. Quality control

All <he lzctures wererecorded and Tyved and Wwill Te
translated To the Urdu languasge %o e of Iurther use
for the plant perscnnel,

THNIDC ras 21sc presenced some glass technical Bccks
%0 the glass plante. The kmcwladge 2bout sglass
manufacturing and the individual skill of the peopls
emplcyed have increased iz 2 mosTt savisTactory way,
since she glass operz2ticn started.

A zlass semiznar was arranged by the National FPolice
Foundation 2n March 11, 1584 in Islamatad., 2arresen—
tatives 57 the local zlass induswrizss, TNDP and cihker
orzanizasicns inserested in zlass were inviied. Five
lectures were zr2asentad, TA¢ < <hese By The glass
censultanT,.

With increased skill 2f

she ©i2 it 127 ve possibdla
%o run the factory with a & :

e
ieqeased aumber oF perscinel,




Zconomic Asvects

2esid ;3 Yowshera Shees Flass Indusstrias tiiere 2re
SO o .qer sneet zl2ss mapulfacturers in Faxissan,
Jowshera i3 running 211 she shree zachines Iroduciag
zlass sheets apd Shere are zc zarketing Zrotlams Tor

Jowskara.

qu shree sheet glass plania can ccvar e ¢o+WH zarks?t
Pakistan. ﬂumHo are, ncowever, 2 or w zZore Tlant

HsHjJsm to start 1mb;|moupnuum sreet mmm° ru Shese

lan<Ts mnmﬂc. there will zmcsT uHonmowx ne gvea roduc—

sion of skheet zlass 12 P242s7 T scuxs

- d el s
h — -
shen Ze 2 nard comperiticnie

=an 2nd Shara ..<L,4.A.

-
J
P
S}
- ONOY Ven T T -

The average aonthly production oI wmwmmuw( zlass zZor
she Yowskera plant 2as Zeen the ol ing:—-

per 1983 %
sember _me Avarage 258 scns/month

(H ()

-

s

-—
-

cT
€D

Octocer 1984 <o
Jecember 13984 iverage 1133 - " -

™e avarage salas revenue 233 jeen 2S5 ICLLOoWS:i-

=3
<cocer 1382 <o
nsemper 1903 23.4.3 3illisn/mcrth

Cctocar 15831 %

September Sm» 2s.7.3 zillion/month

Cctcrer 1984 o

Jecember 1584 23.3.3 pillicn/z;ensh

T2e 3alz2s price of glass sieets a3 teen ilncreased
<hree <imes as spncown ZTelow zalzulated Zor 5 mm 3sheefa,.
Cne scuare zmetre o0f 5 mm 312ss 13 z2qual 30 12.35 Xz,
Nay 1582 37.81 23.7er 3g.meire

August 1383 L7535 - -

Varsn 1584 33,00 -

sune 1284 So.,.0 -l -

Tne ariginal f223icilisy 37udy %25 Zased on
23,.37.3C ger 3cuare zesre In 1:C1,




Tear Gross Profit

™ee profitavility of Nowshera Skeetl Glass Industries
nas teen a2s follows:i—

Net nrofis/{Tloss)

1982/1983 Rs.7.3 aillicn

(8.8.8 million)

1983/1984 Rs.15.7 millicn (Rs.3.1 million)
1984/1985 2s.13.7 million (Rse1.4 million)

(Budgat) -

4 2¢léd repair in 1385, when the furmace
=5 be 3tcoped for 4 mcnths, is 1nmcliudad

S84/1585 oudgeto

is sstimated
in ske

A rough information abcut the manufacturing costs

is given beloW:-

Raw materials 30%
Tuel ard power 23%
Labour 16%
Jevreciation 24%
ther cosis 7%
Tosal: 1CC%

0
Qo
N

The approximate zanufaciuring cost(?
25.4C0C.~ ter son oFf zlass.

X
1]
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RECCMMENDATIONRS

It is necessary for Nowshera Sheet Glass Indusiries te c¢ontinue
te improve the quality ef the glass sheets, The defecta aust Ve
identified in order to be able to make necessary corrections of
the manufacturing processes. A more advanced quality control sys=
tem should we introduced. The required laboratory equipment is
available at Newshera.

Statistical quality control should e imtreduced. The testing
sethods and the number of acceptable defects for various quality
standards are well descrived in the Pakistan Standard f{or ordimary
sheet glass.

®his standard classifies the sheet into 4 gualities:

a) AA Quality or Seecial Selected Quality (SS Q) - Intended fer use
where superier qua-liy is required, such as safety glass fer
wind-ehields, high quality mirrers, photegraphic plates and »ro=-
jection slides.

») A Quality or Selected Quality (SQ) - Intended for selected glazing
and manufacture of mirrors, safety glass (other thar wind-shields),
eta.

¢) 3 Suality or Ordinary Sualiy (CQ) - Intended for glazing and
framing purposes.

1) € Quality or Greenhouse 2uality (GQ) - Intended for greemhouse
glazing, productien of frested glass, strims for flooring, ete.

™e laberatory and some other technical desartments shoeuld bde mere
angaged in trouble sheoting.

Defects do eccur quite fregoently in glass sheets. It is impertant
+e define the defeets and to {ind the reason for their occurence.

A1l <he supervisors should we invelved in trouble shooting activi-
s42g in their own devariment. The dreduction manager should organize
srouble shooting activities. Redoris over the activities and results
should ve wristen. This will help when the defec<s occur at a later
stage.

Treuble shooting activities will also be very weneficial for the

pesvle taking part in i{¢ sgince their skill and srucessing knew-
ledge vill increase consideradly.
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The manufacturing precesses should be improved, in particular the
fellowing:

a) Handling of raw materials
») Batch mixing
¢) The melting precess

d) The drawing operation

The consultant has discussed this with the laboeratory manager. Recom-
aendations how te impreve the processes have bdeen given by the consul-
tant and how to test and investigate the results obtained after varieus
alterations.

The furnace should be well controlled in order to keep it running for
at least another six menths.

At the end ef the third UNIDO mission, the furnace has ®een in eperation
for almest three years. Instruectiens how te operate and contrel the fur-
nace in order to increase its time of operation as much as vessidle, have
been given to the production devartment., With careful handling of the
furnace and some more limited hot repairs, it may ®e possidle to run it
foer another half year or mere.

It is imvortant, hewever, to prepare already now for the rebuildning ef
the furnace. All materials must be available and the Chinese furnace
builders should be noetified well in advance, so that they can ceme to
Newshera quite quickly when called for.

The offer from the Gevernment of Turkey regarding a technical assistance
agreement should be studied and evaluated.

It {s recemmended, that appropriate cemtacts are taken with the Murkishe
Pakistan Joint Cemmissien fer Technical Ce-operation.

It appeared from the preliminary invitatisn, that the Turkish glass in-
dustry was willing te enter into a technical assistance agreement with
Nowshera Sheet Glass Industries.

Continued efforts should ®e done in order to imorove the juality ef the
debiteuses. It should be tried to find suitable local clays.

Satisfactory results have been odtained with debiteuses made in Nowshera .
from imperted clays., A qualified mineralogical institute {r Pakistan
should be asked to look for suitable lecal clays.

Accurate reports for each debiteuse (type of clay, composition, manua

facturing details and when and hew lemg it was used in the furnac.) should
¥e recorded,

Purther studies of lecal clays suitable fer refrastery materials sheuld
e sarried out with the assistanee of suitable experts.

Refractory dricks are being sade at the glass plant and have been intro~
duced in the rege.ierators and other parts of “he furnaee at 4ifferent hot
repairs, ‘ ‘
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It is recemmended, that more extensive mineralogical investigations
ghould be carried out in order te identify suitable leecal minerals te

ve used for refractory materials for glass furmnaces. This could pessibly
be combined with a similar investigation fer other tyses of refractoriee
suitable fer other industrial furnaces. Such an investigation should
benefit from the assistance of a UNIDO expert.

Preparations should be started for the second reduilding of the furnace.
Selected furnace suppliers should be invited te give am offer in about
two years.

Similar cefractery materials used fer the original furnace, will be
ugsed for the first rebuilding of the furnace. It ecan therefore be assu-
med, that the furnace campaign after the rebuildnig will net be sub-
stantially lenger, than the present cammaign.

It is therefore recemmended, that effers for kigh quality refraetory
materials are invited from well recegnized furnace suopliers for the
second rebuilding of the furnace. Locslly aaue refractory materials
can then be used at slaces where there is ne attack from the glass or
flame. This will decrease the total cost of refractory materials. It
can be estimated, that if high quality refractory meterials are used
the furnace campaign should be at least 5 years.

Market studies for the following wroducts should te carried out:

Tempered glass

Laminated glass

Sand blasted glass

Edge working and vevelling
Heat reflecting glass
Tinted glass

Pigured flat glass

Glass wool

Local market institutes can carry eut such studies if they are assisted
b»y a glass technelogist., Offers can then ve invited froa engineering
companies for the most interested tyves of glass preducts. Peasidility
studies sheuld be carried out and the mest suitable and srofitable pro-
duct can then be selected for implementation.

Centinued systematic efforts te train personnel further should e done.

The vroduction manager has been sent te Japan te ternd a well recegnized
course in glass technelogy (about 3 menths'. There may be apportunities
fnar other engineers from Nowshera glass plant te attend that course as
vell. Some mere training in China would also e beneficial for some of
the supervisors, If a technical assistance agreement is signed with a
Turkisn sheet glass company, *“his could involve traininz ef personnel as
wvell.

A good training can also be arranged within the glass factory. It is

recoanended, that a certain rotation of ‘he engineers and supervisors
is organized in the plant, Such an arrangement is usually found to ve
very seneficial for tne plant and most 'in%teresting for the people in-
volved, ‘
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APPENDIX 'A°®

APPENDICES
UNITED NATIONS

UNITED NATICONS INDUSTRIAL DEVELOPMENT ORGANIZATION

UNIDO

JOB DESCRIPTION

SI/PAK/83/801/11-51/32.1.B,

Post title
Duraticn
Date required
Duty Station

Purpose c¢f project:

Consulvant for Sheet Glass Technology.
Four months on split missione.

ASAP

Isleomabad with travel

To improve the general situation ot glass
industry in Pakistan by assisting the
Nowshera Sheet Glass Factory in the pre—
paration of training programmes and in the
establishment of appropriate energy manage—
ment/conservation, gquality control, spare
parts procurement and stock control systems
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 Indusiries and during the first
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

~gpare parts procurement and Debiteuse of
replacement methods and their relevant
cost to the production

-local manufacturing capabiiities of
spare parts and detbiteuse for the
furnace




Determination of:- energy requirements or
the plant

- present raw material,
product and waste
utilization techniques
and necessary measures
tc be taken in reducing
the volume of rejects

Development and introduction of apprcpriate
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 for:

-regular training of skilled and unskilled
perspnnel .

-on=the-job training of technicians and
with respect to energy based monitoring
of the process through the prcper 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
recomrended by the consultant and approved
by the plant's marnagement, are expected

to ve implemented and tested by the plant's
management during the consultant's atsence
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 rlant's
management and the consultant and further
necessary recomnendations to strengthen the
adopted programmes, methods, will be provided
by the consultant.




Language:

Qualifications:

Background and
justification:

During tkis final assignment, the consultant
will investigate further develorment and
expansion possibilities of the plant with
respect to the diversification of its products.

The expert will also be expected to prepare &
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 technigues with
knowledge of qualities of raw materials and
means to control quality of products as well as
in the local production of expendable items
particularly 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 eguity 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 20x70 feet
is gas fired. The plant is running on three
shifts basis engaging 500 workers, most of them
are unskilled having no prior experience in this
tield.

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

The Govermmept of Pakistan therefore requested

UNIDO to provide tecrnical assistance in :
identitying the basic requirements to bring this
new plant to an organized level 2nd in setting '

out programmes to train the plant's personnel
and in establishing systems to improve the
tecnnical operational problems.




APPENDIX

zcuipment Purchased by UNIDQ for the Project.

Te 6 Fisher lavoratory gas burners

2. A pyrocmeter for the furnace

3. An Orsat gas analyzer

4, A Digital srectro-photometer

5e A Murtle turnace for the laborzlory
o Glass Literature

a) Volume 1-7 of "Books tor the glass industry"
Fublished by Ashlee Fublishing Co.
310 Xadison Avenue
New York, N.Y.10017

b) "Glass Insinesring Hend Book" by
George W. McLellan and E.3. Shand

rTe

Publ- by Mc Graw Hill, Londcn

c) Glass Tecrnclogy, by H.Rune Persson
Zublished 1983 by
Cheong Ycon Gak Publ. Co.
481-9 Gilum-Dong
Seong 3uk-Ku
Seoul, Korea






